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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

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

N BKJIFOYACT:
MJISI TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH:

dopma peanuzanuu: 3anura 3a1aHus
1. 3ammra naboparopusix padoT (JlabopaTopnas pabota)
2. 3amuTa THnoBoro pacyera (Pacuerno-rpadudieckas pabora)

Dopma peanuzanun: [Tncemennas padora
1. KonTponbnas padora Nel «BekTopHble AuarpaMMbl 1 MaKCHMalbHasi TOKOBAs 3aLIUTa»
(KontponpHas pabota)
2. IlucemenHbIH onpoc «PeneifHas 3amuTa 1 aBTOMaTU3aIHS YJIEMEHTOB SHEPTOCHCTEM)
(KontponpHas pabota)

®opma peanuzaru: [IpoBepka 3aaanus
1. KontponbHas padota No2 «TokoBble cTyneHUaThie 3amuThl» (JloMalinee 3a1anme)

BPC aucuunjavHbl

6 cemecTp

Beca KOHTpOIBHBIX MeponpusTHii, %o

Hanekc KM- | KM- | KM- | KM- | KM-

Pa3nen muCHMIIINHEI KM: 1 2 3 4 5

Cpok KM: 2 4 6 7 8

Bgenenue B kypc «PerneitHas 3aniuTa 1 aBToMaTU3alus
AIEKTPOIHEPTETUYECKUX CUCTEM

Beenenue B KypC «Penelinas 3amuTa 1 aBTOMaTHA3aIus
SJICKTPOSHEPICTUICCKUX CUCTEM)

BektopHbie AuarpaMmbl TOKOB M HanpsbkeHui pu K3 B
99C

BektopHbie AuarpaMmbl TOKOB M HanpsbkeHui pu K3 B
99C

ToOKOBEBIE 3allIUTHI OT KOPOTKHUX 3aMBIKaHH U

TokoBBIE 3aIIUTEL OT KOPOTKHX 3aMBIKaHUN + + + + +




MakcumanbHasi TOKOBas 3amuTa oT MHOrogasHeix K3

MakcumanbHas TOKOBas 3amuTa oT MHorogasHeix K3

[TapameTpsl cpabaThIBaHUSI U CXEMBI TOKOBBIX 3alUT CO
CTYNEHYATHIMU XapAKTEPUCTUKAMHU BBIIECPIKEK BPEMEHU

[TapameTpsl cpabaThIBaHUSI U CXEMbI TOKOBBIX 3aLIUT CO
CTYNEHYATBIMU XapaKTEPUCTUKAMHU BBIIEPIKEK BPEMEHU

ToxoBrIe HAITpaBJICHHBIC 3alIUThI

ToxoBrIe HaITpaBJICHHBIC 3alIUThI

3amuTa ot K3 Ha 3eMI110 B CETH € 3a3€MJIEHHOI HEUTpaJIbIO
U OT 3aMbIKaHUI Ha 3eMJIIO B CETU C U30JIMPOBAHHON
HEUTPaJIbIO

3anmuTa oT K3 Ha 3eMJ1t0 B CETH € 3a3€MJICHHON HEUTpaJbio
Y OT 3aMBbIKaHUN HA 36MJIIO B CETH C U30JIMPOBAHHOM
HEUTPAJIbIO

ABTOMaTHUECKOE IMOBTOPHOC BKJIFOUYCHUC U
aBTOMATHYECKUM BBOJ pC3€pBa

ABTOMAaTHYECKOE TOBTOPHOE BKIKOYEHUE U
ABTOMAaTUYECKUI BBOJI pe3€pBa

JlvucraHumoHHas 3ammra

JvcranuuoHHas 3ammra

JuddepennnanbHble TOKOBBIE 3aIIUTHI

JuddepennmanbHble TOKOBBIE 3aLIUThHI

Peneiinas 3amuTa 1 aBTOMaTHKa COOPHBIX IIMH.
PesepBupoBanue

Peneitnas 3amura u aBTOMaTuKa COOPHBIX IIKH.
PesepBupoBanue

Peneitnas 3ammTa ¥ aBTOMaTHKA TpaHC(l)OpMaTOPOB

Peneitnas 3ammTa ¥ aBTOMaTHKA TpaHC(l)OpMaTOPOB

Penelinas 3ammra CHHXpOHHBIX T€HEPATOPOB

Penelinas 3ammTa CHHXpOHHBIX T€HEPATOPOB

Peneiinas 3ammura 610ka renepaTop-Tpanchopmarop

Peneiinas 3ammura 610ka renepaTop-Tpanchopmarop

ABTOMAaTHKA 31 CKTPOSHEPI€TUICCKUX CUCTEM

ABTOMAaTHKA 31 CKTPOSHEPI€TUICCKUX CUCTEM

Bec KM:

10

10

20

22

38

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




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
KOMIICTCHITHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-1 N-1nk1 [Tpumensier | 3HaTh: KonTponbnas padora Ne2 «TokoBble cTyneH4aTbie 3aiuTh» (Jlomalinee
TUTIOBBIC MIPOEKTHBIE | TEXHUYECKHE CPE/ICTBA 3a/laHue)
pelIeHus peamzanuu ycrpoiictB P3A | 3ammra tabopatopHbix padot (JlabopaTopHas pabora)
ANEKTPOIHEPTETUYECKUX [TuceMennslii onpoc «PerneiiHas 3amuTa 1 aBTOMaTH3aIUS 2JIEMEHTOB
CUCTEM sueprocucrem» (Kontpomnbsnas padbora)
YMers: 3amuTa TUNoOBOro pacuera (Pacuerno-rpaduueckas padota)
paboTtarthb ¢ yCTpoHCTBaMHU
pEJIEHON 3aIUThI
ANEKTPOIHEPIETUYECKUX
CUCTEM
[1K-1 N-2nk-1 Bri6upaer | 3Hath: KonTponbnas padora Nel «BekTopHble AuarpaMMbl 1 MaKCUMallbHas
napameTpsl TIPUHIIMIIBI BBITTOJHEHUS TokoBas 3ammrTa» (KontpoapHas pabora)
AIIEKTPOOOOPYI0BAHMS, komruiekcoB P3A ocHoBHbIX | KonTponbsHas padora Ne2 «TokoBbie cTyneHuYaThie 3auThD ([JomamniHee
VUNTHIBas TEXHUYECKHUE U | OOBEKTOB 3aJjaHne)
YKOHOMHUYECKHE AIEKTPOIHEPTETHICCKUX 3ammTa nabopaTtopHbix padot (JlabopaTopHas padora)
OTpaHUYEHUS CUCTEM [TuceMenHsIii onpoc «PerneiiHas 3amuTa ¥ aBTOMaTH3aIUS 2IEMEHTOB

YMerts:

OLICHUBATh
YYBCTBUTCIIBHOCTD
paccUMTaHHBIX YCTPOMCTB
pENEHHON 3aITUThI
paccYUThIBaTh MapaMeTphbl
ycTporictB P3A
3IEKTPOIHEPreTHUECKUX
CUCTEM

sueprocucrem» (Kontponrnas pabora)
3amura TMnoBoro pacyera (PacuerHo-rpadudeckas padora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

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

3amuTa»

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa nmpoBeaeHuss KOHTPOJIBHOIO0 MeponpusaTus: [IpoBecTH NUCEMEHHYIO KOHTPOJIBHYIO

pa60Ty 0 MHANBUAYAJIbHBIM BapUuaHTaM

KpaTkoe conep:kanue 3a1aHusi:

3amanue 1. [TocTpouTh KaueCTBEHHO BEKTOPHBIE IHArpaMMbl 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 cpabareiBanuss MT3 3amut 1-3, ecniu Bpemena cpabateiBanust MT3
tc.3Jl =0,7c;tc.34=1,1c; tc.35=19c.

A B
01 02 B

2) Haznauenune MT3.

3) CpaBHUTH 4yBCTBUTEIbHOCTh MT3, yCTaHOBICHHOM HA IMHUU C OTHOCTOPOHHUM
IIMTaHUEM, IIPY BBIIIOJIHEHUH €€ 10 CXEME «HEMOJHas 38e31a» ¢ AByms wiu tpeMsa UOT u
«HETOJIHBIN TpeyroabHuK» ¢ onauM NOT.

4) Kak Biusier 3HaueHue koddunnenra Bo3spara ks MOT Ha uyBcTBUTEnBHOCTS MT3?
5) B xakoM COOTHOIIIEHUU HAXOAATCS EPBUUHbIE TOKU cpabaThiBanusgd MT3 u Toku

cpabatsiBanus ee MOT?

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: NOPUHIUIBI  BBINOJIHEHUS
KOMIIJIEKCOB P3A OCHOBHBIX
00BEKTOB DIEKTPOIHEPTETHUECKIX
CHCTEM

1.ITocTpouTh Ka4eCTBEHHO BEKTOPHBIE JUarpaMMbl
TOKOB B MECTE€ MOBPEXACHUSI U CO CTOPOHBI TUTAHUSI IPU
K3 3a nonmwxkatomum tpancpopmaropom Y/A-11. Bug
K3: K(2)AB.

2.Ha3nauenue MT3.

3.CpaBHuUTh 4yBCTBUTEIHLHOCTE M T3, ycTaHOBIIEHHON Ha
JIMHUM C OTHOCTOPOHHUM ITUTAHUEM, IIPH BBITIOJHEHUH
ee 10 CXEMe «HETIOJIHAs 3Be3/1a» C IBYMS WJIH TPeMsI
NOT u «HenonHelid TpeyroabHuk» ¢ ontauM MOT.

4 Kak Biusiet 3HaueHune ko3 durrenta Bo3ppara ks
NOT na uysctBuTEensHOCTS MT3?

5.B KakOM COOTHOIIEHUHU HAaXOIATCS IEPBUYHBIE TOKU
cpabareiBanus MT3 u Toku cpabarbiBanus ee MOT?

YMeTh: pacCUMTHIBATH TMapamMeTpPhl
YCTPOMCTB P3A
AIEKTPOIHEPTETHUCCKUX CUCTEM

1.0Ompenenuth BpeMeHa cpadbareiBanus MT3 3amuT 1-3,
ecnu BpeMeHa cpabarsiBanust MT3 tc.3/] = 0,7c; tc.34 =
1,1 ¢c;tc.35=1,9c.




Onucanne MKAJbI OIleHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 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 eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €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 "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

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

KM-2. KoutpoabHas padota Ne2 «TokoBble cTylleHYATBIE 3a1UTHD)

®opmsl peamzanuu: IIposepka 3aganus

Tun koHTpOILHOrO MeponpuaTHs: [omamiHee 3ananue

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHHsi KOHTPOJILHOIO MeponpusTHs: [IpoBepsroTcss udeTelpe yImpakKHEHUS,
BBIMIOJIHSEMBIE JIOMa. 3a KaXJ0€ YIPaXKHEHMsI BBICTABISAETCS 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 cpabateiBanus 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: TEXHUYECKUE Cpe/ICTBa 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 KOPOTKOTO 3aMbIKaHUS, CTPOUTH
BEKTOPHBIE AMAarpaMMbl TOKOB Ipu K3 3a
TpaHnchopmMaTopoM

VYMeThb: OLICHUBATE
YYBCTBUTEIBHOCTh PACCUUTAHHBIX
YCTPOMCTB peIeHHON 3alUThI

1.YMeTh o11leHMBaTh 4YyBCTBUTEIBHOCTh MAKCUMAJIbHOM
TOKOBOM 3aIIUTHI

2.YMeTh OlICHUBATh YyBCTBUTEIIBHOCTh TOKOBBIX
CTYIIEHYATHIX 3aIIUT OT MHOTO(a3HbIx K3

3.YMeTh OLICHUBATh YyYBCTBUTEIHBHOCTh TOKOBBIX 3aIUT
HYJIEBOM MOCIEA0BATEIbHOCTH

YMeTh: paccuuThIBaTh MapaMeTpbl
YCTPOMCTB P3A
AIEKTPOIHEPTETUUECKUX CUCTEM

1.YMeTh paccuuThIBaTh TapaMeTphbl CpabaThIBAHUS
MaKCHUMAaJILHOM TOKOBOM 3aIIUTHI

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 J1a6opaTopHbIX padoT

®opmbl peanu3anuu: 3ainTa 3a1aHus

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTpoabHoro meponpusitusi B BPC: 20
IIpoueaypa npoBeieHHs KOHTPOJIBLHOI0 MepONPUATHS: 3aiuTa Ja00paTOpHBIX padoT 1 u 2

KpaTlcoe CoA€CpKaHME 3alaHUA:

1. Kakum obpasom obecneymBaeTca ceNleKTUBHOCTb AeNCTBMA MaKCMMabHOM TOKOBOW 3alumTbl MT3?
2. [Moyemy TokM cpabaTbiBaHMA pene Toka MT3 B cxemax coeAnHEHUA «NOJHaA 38e34a» U «MO/HbIN

TPEYrosIbHMK» UMEIOT PasHble 3HaYeHUn?

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

4. Tloyemy pasnnyaloTCA BEKTOPHbIE AMarpPamMmbl TOKOB, onpeaensemble C pasHbiX CTOPOH
TPpaHCHOPMaTOPOB, UMEIOLLMX PasHble rPynnbl COegUHEHNA nx 06MoToK (Y/A)?




5. Kakumu COOTHOLIEHMAMM CBSA3aHbl TOKU C Pa3HbIX CTOPOH NOBbILWAKLWNX (MOHUXKAIOLMX) CUIOBbIX
TpaHcpopmaTopoB?

6. Kak onpegensietca Tok cpabaTbiBaHuaA | c.p. pene Toka MT3, ecnm n3BecTeH TOK cpabaTbiBaHMA 3aLLUNTbI
Ic.3?

ITouemy [uUIst OTCTPOMKHU OT PEKUMOB CaMO3aIlyCKa JIBUTaTeICH HE UCIIOIb3YETCs YBEINYCHUE
BBIZICP)KKH BpeMeHU cpabarbiBanust MT3?

Kakue TpeboBanus npenbsBisiioTes K Ko3dduuuenram ayBcrBurenbHoctd MT3?

MO>KHO JT1 TIOBBICUTH 3HaUYCHHE KO3 duinenTa uyBcTBuTeapHocTH MT3 ipu K3 B koHIIE
CMEXHOU JIMHUU 100aBICHUEM B CXEMY HEMOJHOM 3BE3/Ibl peJie TOKa B 00paTHBIA PoBOI?
Kakum 06pa3oM npu BHIIOTHEHUH pabOThl UMUTUPYETCS OTKa3 BbIKItouaTessa Q4 cMexxHOro
yuactka npu K3 B Toukax K4, K5, K6?

KoHTposbHbIe BONPOCHI/3aJaHUA:

3HaTh: TEXHUYECKHUE  CpEICTBa 1.Buns! cxem peanuzanuu MT3

peanuzauuu  ycrpoiictB  P3A

AIIEKTPOIHEPTE€TUYECKUX CUCTEM

3HaTh: MPUHLMIBI  BBIITOJHEHUS 1. Kakue TpebGoBaHMs PEIBSBIIAIOTCS K 3HAUCHUSM

koMmiuiekcoB  P3A OCHOBHBIX K03 punreHToB qyBcTBUTEIHOCTH MT3?

00BEKTOB 3JIEKTPOIHEPTreTHUECKUX 2.Kakue cocTaBisonme onpeaesstoT CTyleHb

CUCTEM CEJIEKTUBHOCTH t IPU pacyeTe BpeMEHHU cpadaThIBaHUs
MT3?

VYMeTb: paboTaTh ¢ ycTpOHCTBaMu 1.YMeTb paboTaTh € 3JIEKTPOMEXaHUUECKUMU pelie

penenHon 3aIUTHI 3alIUTHI HA JJAOOPATOPHOM CTEH/IE

3JIEKTPOIHEPreTUUECKUX CUCTEM

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "Xopoo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHUE JUIsl pEICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBIMOJTHEHO

KM-4. IIucsmeHnHbIi onpoc «PesieiiHas 3a1MTa 1 aBTOMATH3A1USA 3JICMEHTOB
JHEProcucTeM?

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOr0 Meponpusitusi B BPC: 22

IIpoueaypa npoBefeHuss KOHTPOJIbHOI0 Meponpusitus: I[IpoBecTH MUCbMEHHYIO KOHTPOJIbHYIO

paboty (ompoc). Takke NpoBepsAIOTCS YEThIpe YIPa)XKHEHHs, BBINOJHSIEMbIE JOMa. 3a Kaxaoe
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YIpa)kHCHHA BBICTABJIACTCA OLUCHKA B COOTBCTCTBUU C KPUTCPUSAMMU. PC3yJIBTI/IpyIOH_IaH OIIC€HKaAa 3a
KOHTPOJILHOE MEPOIIPHUATHE PACCUUTHIBACTCS KaK CpeaHee-apu(pMeTnieckoe

KpaTlcoe CodcpiKaHUuE 3alaHUA:

3ananue 1. Kakue Buabpl moBpeXaeHUN yUUThIBatOTCA Ipy BeinonHeHnu P3 ot K3 B cetsix ¢
3a3eMJICHHON HeHTpanbo? B omeeme nanucamv HA36aHUsL U 0003HAYCHUSL BUO008 NOBPEINCOCHUL

3aganue 2. Yto monnmaetcs o kodhdummentoM BozBpata MOT 1 KakOBEI €10 3HAYCHIS ?

3ananue 3. Kakue TpeboBaHus NpebsIBISIOTCS K YyBCTBUTENbHOCTH MT3 nuHuu snekTponepeaadn?

CJIyda€ OTKasa €€ BBIKITFOUATEIIS?

3aganue 4. Kakas cTyneHb Kakoil U3 TPEXCTYIEHYAThIX TOKOBBIX 3aIIUT, YCTAHOBICHHBIX HA ABYX
MOCIIEZI0BATENBHO BKIIFOUEHHBIX JIMHUAX, OyeT o0ecniednBaTh MukBuaanuio K3 Ha BTOpOi THHUY B

HEHaNpaBJIeHHOM 3aIIUT?

3ananue 5. B ueM paznuume ycnoBuii BEIOOpa Toka cpabaTeiBanus MT3 HanpaBieHHOH U

MCCTO.

3amanue 6. [Ipy OMM3KHAX WK yAaIeHHBIX (OTHOCUTENEHO MECTa YCTaHOBKH 3amuThl) Toukax K3 Ha
3emiro OHM HIT moskeT orpaHuuuBaTh 4yBCTBUTENBHOCTD 3a1iuThl HII? TloscHuTh, moUyeMy 3TO umMeeT

3ananue 7. [loyemy npu BratoYeHUN 0T ABP CeKIIMOHHOTO BBIKITIOYATEIS] HEOOXOIUMO
NPEABAPUTENILHO OTKIIFOUUTh BBIKIIIOYATENb CEKIUU IIKH, NOTEPSBIICH MUTaHUE?

JIBYCTOPOHHHMM MUTaHHEM?

3ananue 8. KakuMm oOpa3oMm obecrieunBaeTcst HapaBiIeHHOCTH neicTus [I3 BJI B cetn ¢

3ananune 9. Kakas 3 nuddepeHmanbHbIX 3aIUT MOXKET UMETh «MEPTBYIO» 30HY mipu K37?

3aganue 10. Kakue BUIbI MOBPEXKICHUN YUNTHIBAIOTCS IIPU BHIIIOJIHEHUH 3aILMUTHI IIHH B CETAX C
3a3eMJICHHOM U M30JMPOBAHHOIN HEUTpaIbio?

3anmanwue 11. [loyeMy mpu HOMHUHAIBHBIX TIEPBUYHBIX TOKAX TPaHCPOPMATOPA TOKU B HETSX
uupkyysiuu JI3T MoryT uMeTs pa3Hble 3HAUCHHS?

3anmanue 12. Kakum 06pa3om omnpezensieTcs TOK CpadaThbIBaHUs U OIIEHWBAETCS YyBCTBHTEIHHOCTh
mddepeHInansHON 3auThl reHepatopoB cpeaneit momrHocTH (30 MBT < Pr < 100 MBT)?

1. OnperenuTh EPBUYHBIE TAPAMETPHI CPAOATHIBAHUS U OLIEHUTHh YYBCTBUTEILHOCTh
muddepenmanbHo-pasHoi 3amuThl (JD3) muHMN B ceTH, H300pakeHHON Ha PUCYHKE.
2. N306pa3uth quarpammsel BU curnanos, popMupyeMsbIX 3alIUTON U BHEIIHEM U
BHyTpeHHeM K3, 1 onpeaenuTs CKBaKHOCTh UMITYJIBCOB /CK.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: TEXHUYECKHUE CpeICcTBa
peammzauuu  yctpoictB  P3A
ANEKTPOIHEPIETUUECKUX CUCTEM

1.Kakue cxems! nogxmouenust MOT k TpanchopmaTopam
TOKa MCIIONB3YIOTCA TP peanusanuu MT3 nunuit
aNeKTponepenadn’?

2.YUTo mpeCTaBIIIOT COO0H «pa3HECCHHBIC» CXEMBI
MT3? IlpuBectu npumep N300paXKeHUs IS CIIydast
HenoJiHOoM 3Be3/1bl ¢ AByMs (TpeMs) MOT unu apyroii
cxeMbl (T0JIHas 3B€3/1a, HEMOJIHBIN TPEYTOJIbHUK).
3.Kakue ycTpoicTBa BXOIST B COCTaB PEIECHHON YacTh
JAD3?

4.C kaKko# LeNbI0 IPH BBIITOTHEHUU
anekTpomexannyeckux /(3T ucnone3yrorcs
npomexyrounblie HTT? Ilpunnun ux paboTsl

3HaTh: NOPUHIUIBI  BBINOJIHEHUS
KOMILIEKCOB P3A OCHOBHBIX
00BEKTOB DIEKTPOIHEPTETHUECKUX

1.3HaTh OCHOBHBIE IPUHLIUIIBI BHIITOJIHEHUS PEIEHHON
3alUThl BO3YLIHBIX JIMHUH, TpaHC(HOPMATOPOB U
TE€HEPATOPOB
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CHCTEM

YmeTs: OLICHUBATh
YYBCTBUTEIBHOCTh PAaCCUUTAHHBIX
YCTPOMCTB PEJICHHON 3aIUThI

1.01ueHKa ee 4yBCTBUTEIBHOCTHU IIONIEPEUHOM
muddepeHnraIbHON TOKOBOM HAaNIPABICHHOM 3aIUThHI
NapajuleJIbHbIX JUHUN? .

YMeTh: paccuuThIBaTh MapaMeTpbl
YCTPOMCTB P3A
JIEKTPOIHEPTETUUECKUX CUCTEM

1. Kak BeiOuparotcst mapametpsl cpadateiBanus [IOH?
Kakuwm o6pazom onpenensercs Bpems cpadaTbIBaHUs
ABP?

2.Kak BbIOuparoTcs napameTpsl cpadbarbiBanus J13?
3.Kakum o0pa3om BEIOMPAIOTCS YCTABKH ITYCKOBBIX
opranoB J{®d3?

4.TTo Kak1M YCIIOBUSIM OIIpEAEIseTCs TOK cpabaThIBaHUS
nonepeyHoi audpepeHnanbHON TOKOBOH
HaIlpaBJIECHHOMN 3alUThl NapaJUIEIbHbIX JUHUN?

Onucanune MKAJbI OICHUBAHUSA

Oyenka: 5

Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABICHHUE JJISl PEIICHUS 33124

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanus: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO UJIM MPEUMYILIECTBEHHO HE BBIIIOJIHEHO

KM-5. 3amura THIIOBOrO pacyera

®opmbl peaju3anum: 3anIuTa 3a1aHUS

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpadmueckas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 38

IIpoueaypa npoBedeHUs] KOHTPOJBLHOro MeponpusaTusi: [lpoBecTn 3amuTy pasee
BBINOJIHEHHOT'O PacyeTHO-TpaprueCcKOro 3aJaHus

KpaTlcoe CoA€cpKaHME 3alaHUA:

A wnNPRE

O6Lw,an xapaKTepUCTUKa TOKOBbIX CTYMEHYaTbIX 3aLlnT OT MmeXaydasHbix K3.

HasHaueHue cTyneHen? TpeboBaHMe K 3alumuTe?

KaK paccumTbIBalOTCA NapameTpbl CXeMbl 3aMeLLEHUA CeTU?

Kak paccumTbiBaeTcA TOK Tpex- U asyxdasHoro K3? B KakMx ToUKax ceTn ero HeobxoaAnMMo onpesennTb

AnA Bbibopa NnapameTpos cpabaTbiBaHWA 3aLLMUTbI?
5. KaK paccuuTbiBaeTcs OCTaTOMHOE HanpsxKeHue? M KaK ero 3HauyeHue BAWAET Ha peann3aLmio 3aluThbl

oT mexaydasHbix K3?

6. KaK paccunTbiBaloTCA TOK cpabaTbiBaHWA M BpemA cpabaTbiBaHua Il cTyneHn?
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7. Kak onpegenseTca ocTaToO4HOE HanpsaXKeHue? U Kakoe BAUAHWE OHO OKa3blBaeT Ha BbINOAHEHMWE
peneHon 3aLWmTbI?

8. MotpeboBanacb M B paboTe yCTaHOBKA HECENEKTUBHOM OTCEYKM? ECNM fa, TO KaK paccunTbiBatoTCA ee
napameTpbl cpabaTbiBaHUA?

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

10. Kak oueHunBaeTca 4yBCTBUTENBHOCTD MT3?

Uro sIBIIsSIeTCSI KpUTEPUEM OLIEHKH TOKOBOM OTCEUKH 0€3 BBIICPKKU BpEeMEHH?

KakoBsl yci0Bus BeIOOpa apaMeTpoB cpabaThiBaHUs BTOPOH CTYNEHU 3alUThl — TOKOBOI
OTCEUKH C BBIIEP’KKON BpeMEeHU?

Kakue TpebGoBaHMsI PEeIbSIBIAIOTCS K YyBCTBUTEIIBHOCTH TOKOBOM OTCEUKH € BBIACPKKON
BpEMEHU?

YeM oTiiMyarOTCA BEKTOPHBIE IAarpaMMbl TOKOB B MECTE YCTaHOBKH 3aiuThl Nel B 3a7jaHHOIM
cetu npu AByx(paszubix K3 B Toukax K6 u K117

PaccMmoTpeTs nocnenoBaTebHOCTh paboThl YCTpOHCTB P3, yCTaHOBIEHHBIX B 3aJJaHHOM CETH,
npu pa3iauuHbix Bugax K3.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEXHUYECKHME CpEJICTBa 1.3HaTh KaK BBITIOJIHSIOTCS TPUHIIUITHATIBLHBIE CXEMBbI

peann3anuu YCTPOUCTB P3A TOKOBOM CTYIEHYATOM 3alUThl OT MexXIyda3zubix K3

3JICKTPOIHEPTrETUYECKUX CUCTEM

3HaTh: NOPUHLUIBI  BBINOJIHEHUS 1.3HaTh Ha3HaUYEHHE CTEIIEHEW TOKOBOW CTYIIEHUYATON

koMmiuiekcoB  P3A OCHOBHBIX 3amuThl OT Mexaydazubix K3

00BEKTOB 3JIEKTPOIHEPTrEeTHUECKHIX

CHUCTEM

YMmers: OLICHUBATh 1.YMeTh OLleHUBaTh YyBCTBUTEIBHOCTD CTYIIEHEHN

YyBCTBUTEIBHOCTh PACCUYUTAHHBIX TOKOBOM CTYINEHYATOM 3amuThl OT MHOTO(Da3HbIx K3

YCTPOMCTB PEICHHON 3aIUThI

YMeTh: paccCUMTHIBATH TapamMeTpPhl 1.YMeTh paccuuThIBaTh TapaMeTphl CpabaThIBaHUS

YCTPOMCTB P3A TOKOBOM cTyneH4aToi 3amuThl 0T MHOrO(a3zHbeIx K3

AEKTPOIHEPIETUUECKUX CHCTEM 2.Ymetb paccuntsiBath Tok K3 17151 BeIOOpa mapameTpbl
cpabaThIBaHUS TOKOBOM CTYNEHYATON 3alIUTHI OT
MHorogaszsbix K3

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM 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
JIEKTpONEpEIayn.
2. PesepBHbie 3amuThl TpanchopmaTopoB oT BHemTHUX K3. BriGop nmapameTpoB cpabaThiBaHUs,
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

- IuddepeHnunanbHOM 3aUTh ¢ TOPMOKEHUEM

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 aeiicteus P32 u «meprBoit» 30861 OHM y P31

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

- OT nepeaTuMKa «CBOET0» KOHLA JIMHUU

- OT nepegaTyrKa «4yK0ro» KOHIa JUHUU

- OT 060uX NepeaaTIYNKOB

6) Kakum omxeH ObITh KOO GHUIIMEHT YyBCTBUTEIBHOCTH MIONEPEYHON TuddepeHInamIbHOR
TOKOBOI HalpaBJIEHHOM 3alUThI MapajuieabHbIX JUHUH npu K3 B TOuke paBHOM
YYBCTBUTEIBHOCTU?

-Ku>1,5

-Ku>1,2

-Ku>2,0

7) Kaxoit mokasareinb UCMOJIB3YETCs ISl OLIEHKU YyBCTBUTEILHOCTH YCTPOMCTB P37

- Ks

- Ku

- Kex

8) KakoBo naznauenue YPOB?

- JIukBUALUs MOBPEXKACHUS HA 3alllMI[aeMOM 3JIEMEHTE B Cilydae OoTKaza ero P3

- JInkBuU1a1Usl TOBPEXKICHUS HA 3aIIMILAEMOM 3JIEMEHTE B CIIy4ae OTKa3a €ro BhIKII0YATENs
- JInkBuanus OBPEXKIECHNS HA CMEKHOM Y4acTKe B CIIy4dae OTKa3a ero BbIKJItouaTess 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 cpabareiBanus 3auThl pu Tpexdasubix 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 nuddepennmanbHas 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

L. Ilepeuens Komnemenyuil/uHOUKAmMopo8 u KOHMPOJIbHHIX 60NPOCOE NPOBEPKU PE3YIbINAN 06
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: N/I-1nk-1 [IpuMenseT THIIOBBIE TPOEKTHBIE PEIICHUS

Bonpocsl, 3aganus
1.00mas xapakTepucTHKa TPEXCTYNeHUaTOlH TOKOBOM 3amuThl. HazHaueHue cTyneHeu.
CenexTuBHas U HECENEKTUBHASI OTCEUKH
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2.OCHOBHBIE CXEMBI COCTUHEHHS H3MEPUTEITHHBIX OpraHoB Toka MT3 u BTOpUYHBIX 0OMOTOK
TpaHcGopMaTopoB TOKa. PexoMeHanuu no npuMeHEHHUI0 CXEeM ISl CETU C U30JMPOBAHHOM 1
3a3€MJICHHON HEUTPAJIBIO

3. duddepennmnanpro-daznas BU 3amura nuHMi snekrponepenayun. [TpuHiun aeicTBus.
Crpykrypa kaHana cBsizu. HaznaueHue mycKoBbIX OpraHOB

4 Haznauenue OHM u ero BimsiHuE Ha BHIOOP TOKA cpabaThIBaHUS HAIIPABICHHOM 3aIUTHI,
900 cxema BKJIIOUYEHHUS OpraHa HallpaBJIeHUs MOIIHOCTH. «MepTBas» 3onHa OHM

5. Auctanuuonnsie 3anuThl. [Ipunnun neiictBus. [lonoaumeie kK MOC BeTuyuHBI.
Xapakrepuctuku cpabarsiBanus MOC

6.Haznauenue u ¢pynknuu P3. TpeboBanus k ycrpoiictBam P3

7 IloHsATHE CENEKTUBHOCTHU. 3AIIUTHI C A0COITIOTHON U OTHOCUTEIILHON CENEKTUBHOCTBIO.
[TpuBecTu nmpuMepsl

8.OCHOBHBIE CTIOCOOBI BHITTOTHEHUS OBICTPOCHCTBYIOMINX 3aIIUT JTUHUNA SJIEKTPOIepe1adn
9.ABTOMaTHUECKOE peryaupoBanue Kodpduirienta TpanchopManny MOHMKAIOLIETO
Tparcdopmaropa

10.ITpunnun aeictBus nonepedHon AuddepeHnnanbHOR TOKOBON HapaBICHHON 3alUThI

napajuleJbHbIX JIUHUN. CXeMbl 1ieTel monepeyHon 3auuTsl. PaccMoTpeTs (yHKIIMOHUpPOBAaHUE

cxeMbl Tipu K3 Ha oiHOM W3 TMHUN

11.bmmkHee u nanpHee pesepBupoBanue. [IpenMyiiecTBa 1 HETOCTaTKH KaXKJI0T0 cr1oco0a.
YPOB

12.OcHOBHBIE BUJIBI TIOBPEXKICHUH M HCHOPMAJBLHBIX PEKUMOB pabOThI TpPaHC(HOPMATOPOB.
TpeOoBaHMs K PEJICHHON 3aIIATE

13.IIpunHuumn gercTBus qudGepeHIaIbrHONH TOKOBOH 3aIIUThI TpaHChopMaTopa ¢
TopMmoxeHueM (pene tumna J[3T-11). Haznauenue topmoxeHus

14.Pe3epBHBIC 3alIUTHI IBYX- U TPEXOOMOTOUHBIX MOHIKAIOIIMX TPaHC(HOPMATOPOB OT
BHelHuX K3. Oco0eHHOCTH BBINOJIHEHHS PE3EPBHBIX 3AIIUT TPEXOOMOTOUHBIX
TpaHCcGOPMATOPOB MIPU HATUYUU IBYCTOPOHHETO TUTAHUSI

15.Jlornueckas 3anmuTa mwuH. [IpuHimn neictBus 3amuThl. [loSCHUTE paboTy CXeMBbI
16.OcHOBHBIE BU/IbI TOBPEXKIEHUN U HEHOPMAJIBHBIX PEKUMOB pabOThl F€HEPATOPOB.
TpeboBanus k peneitHoi 3amuTe. OCHOBHBIE U pE3€PBHBIE 3aALTUThI

17.3ammTa OT 3aMbIKaHMsI Ha 3eMJII0 0OMOTKHU cTatopa reHepatopa. Haznauenue. CriocoOsl
BBITIOJTHEHMSI 3aILUTHI

18.3amuTa OT 3aMbIKaHUsI OOMOTKH pOTOpa FreHepaTopa Ha 3eMJII0 B OIHOM U IBYX TOUYKaX.
Ha3znauenue, TpeboBanus k 3amute. [IpuMepsl BHIOIHEHUS

19.0cHOBHBIEC BUBI TIOBPEKACHUH H HEHOPMAJIBHBIX PEKUMOB Pa0OTHI OJIOKOB T€HEPATOP-
TpaHncpopmarop. TpeboBaHMst 1 0COOEHHOCTH BBIMOIHEHUS! OCHOBHBIX M PE3EPBHBIX 3aIUT
20.0OcHoBHBIE 3alIUTHI OJJOKOB reHepaTop-TpaHc(hOpMaToOp OT BHYTPEHHUX MTOBPEXKICHUIN
21.Ha3zunauenue AIIB, TpeGoBanus, ciocoOsl mycka. Bozmosxknoctu Y /13 npu Hanuuuu AlIB
22.0cobenHoctu  BbinonHeHus: AIIB Ha IMHUSAX ¢ ABYCTOPOHHUM MUTAHUEM
23.IIpononbHast quddepeHmranbHas TOKOBas 3alluTa JUHUH snekTponepeaadn. [punmun
neiictBus. Tok HebanaHca. OCHOBHBIE IPUYUHBI, OTPAHUYUBAIOLIUE 00JIaCTh MPUMEHEHHUS
3aILUTHI

24 ITpuHuun aecTBUs U CTPYKTypHas cxema auddepenunanbHo-(pazHoit BU 3amuTsl.
Ha3naueHnne 0CHOBHBIX OPraHOB PEIEHHOMN YacTH 3aIUThI

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.IIpu BBITTOTHEHUH KAKOW W3 3aIUT JIMHUU UCTIONB3YIOTCA U3MEPUTENIbHBIE OPTaHbl
CONIPOTUBIICHUS?
OTBeThI:
1. ITpomonpHOIM TudPepeHTHaATEHOM.
2. JlucTaHIMOHHON
3. TokoBOM HampaBIEHHON
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Bepusriit orBeT: OTBET 2

2.Kakas u3 3ammuT, yCTaHOBJIGHHBIX Ha 0JI0Ke TeHepaTop-TpanchopmaTop, odecreuynBaeT

OTKJIFOUEHHUE TeHepaTropa npu BHyTpeHHUX K3 6e3 BBIICpKKU BpeMEeHH?
OTBeTHI:

1. IlpononeHas nuddepeHanbHas TOKOBas.

2. MT3 c I1OH.

3. TokoBas 3ammmTa 0OpaTHON MOCIIEI0BATEILHOCTH.
Bepnsiit orBeT: OtBeT 1

3.Kakast u3 nepeunciIeHHbIX 3auT 00J1a1aeT aOCOMIOTHOMN CENeKTUBHOCTHIO?
OTBeTHI:

1. Toxogas.

2. JlucTaHIIMOHHAS.

3. IpomonbHas quddepeHnnanpHas.
Bepnsiit orBeT: OtBeT 3

4. Kakas u3 3alllUT HE MOXKET 00ecreunTh JalibHee pe3epBUpoBaHue?
OTtBeTsI:

1. ToxoBas HampaBiieHHAs.

2. JlucTaHIIMOHHAS.

3  IpomonbHas quddepeHnnanpHas.
Bepusiii orBet: OTBeT 3

5.YcranoBka OHM B TOKOBO¥ 3a1iiTe JTUHUI C IBYCTOPOHHUM IMUTAHUEM HEOOXO0IMMAa st
OTtBeTsI:

1. TOBBIIIICHUS YyBCTBUTCILHOCTH.

2. NOBBILIEHUS OBICTPOICHCTBUS.

3. obecrieueHust CEIEKTUBHOCTH JICUCTBUSI.
Bepusiii orBet: OTBet 3

6.1To kakoil cxeme BBIIIOTHEHA MaKCUMaJIbHAsI TOKOBas 3amura’?

I TAZFC]- KA1[] []KA3

TA2 R
mi|me 1 L KA2 wAd
§ E |KA5

OTBeThI:
1. mo aByx(a3Hoit TpéxpeneiiHoil cxeme

2. o Tpéxda3Hoil 1ByXpeseiHoi cxeme

3. no aByx(a3zHoil 1ByXpeseiHoi cxeme
Bepnsiit orBeT: OtBeT 1

2. Komnerenuuss/Muauxarop: N/1-2nk-1 BeiOupaet napameTpsl 21eKTpooO0py10BaHUs, YIUTHIBAS
TEXHUYCCKHUEC U OKOHOMUNYCCKHUE OIrpaHUYCHUSA

Bonpocsl, 3aganus
1.ITonepeunas auddepeHnnansHas TOKOBas HapaBJeHHAs 3allUTa MapauIeIbHBIX JTUHAN.
[TpunIMI neiicTBys 3amUThHL. BEIOOP mapamMeTpoB cpabaThiBaHUs U OLIEHKA YYBCTBUTEIHLHOCTH.
«MepTtBas» 30Ha 3amuThl. KackagHoe neicTBHE 3alUThI
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2. OcHOBHBIE BUBI TOBPEXKICHUN B CETIX € 3a3eMIieHHOM HelTpanbio (U>110 kB).
Bekropusie nuarpammbl TokoB 1 Hanpspkenuit mpu K(3), K(2) u K(1) Ha muausIx
AJIEKTpoInepeaaun

3.OCHOBHBIC BH/JIbI TIOBPEKIECHUH B CETAX C U30JIMPOBaHHON HerTpanbio (U<35 kB).
BexTopHbie quarpammsl TOkoB U HanpsbkeHui npu K(3) n K(2) Ha JIMHUAX 37€eKTpolepe1auu
4. Bexropusie nuarpammbl TokoB mpu K(3), K(2) u K(1) 3a Tpancdopmaropom A/Y-11¢
3a3eMJIeHHOM HelTpaibio. COOTHOIIEHUS AJi pacyeTa TOKOB Ha CTOpOHE MUTaHus (A)
5.Bexropnsie quarpamMmbl TokoB 1ipu K(3) u K(2) 3a Tpanchopmaropom Y/A-11.
CooTHoleHus 17151 pacuera TOKOB Ha ctopoHe nutaHus (Y)

6.XapaKkTepucTUKa TPEXCTYIEHYATONH TOKOBOH 3anuThl. Haznauenue cryneneii. Beioop
napaMeTpoB cpabdaThIBaHMsI, OLIEHKA YYBCTBUTEIBHOCTH BTOPOW CTYIIEHHU U CIIOCOOBI e
MOBBIILICHUS

7.HecenextuBHas orceuka. Haznauenue. BeiOop Toka cpabareiBanus. [loouepennoe AIIB

8. MakcumanbHas TokoBas 3amurta. HazHauenne. Beioop mapamerpoB cpabateiBanus. OlieHKa
4yBCTBUTEIBHOCTU. CXEMBI BBIIIOJIHEHUS 3aLLUThHI

9.CenexTuBHBIE TOKOBbIE OTceuku. CrocoObl 0OecTieyeH s CEICKTUBHOCTH JIEHCTBUS OTCEUECK.
Br160op TOKa cpabaTbIBaHMs OTCEYEK U CXEMBI MTOJIKIIOUYEHUS pesie TOKA. 30Ha ACUCTBUS
orceuek. OLeHKa

10.MakcumainbHas TokoBas 3amura. [[puHuun BeIOOpa BbIIEPKEK BpEMEHU CpadaThIBAHUS
MT3. He3aBucumble U 3aBUCUMBIE OT TOKA XapaKTEPUCTUKU BblAEpKEK BpeMeHU. CTyneHb
CEJIEKTUBHOCTHU

11.MakcumainbHas TOKOBas 3alllUTa C IMyCKOM 1o HanpsbkeHuto. Haznagenne [TOH. Beibop
napameTpoB cpabaTeiBaHus 3amuThl. Cxema [TIOH u nierneii onepatuBHOTO TOKa 3aIUTHI.
Ob6nacTs NpuMeHeHus

12.ToxoBas HampaBieHHas 3amuTa oT Mexaydasusrx K3. Beroop mapamerpoB cpabaTsiBaHuUsS
YyBCTBUTEIBHOM CTYIIEHHU 3aILUTHI B PAAUAIBHON CETH C IByCTOPOHHUM MUTAHUEM
13.0co6enHocTr BbIOOpa TOKOB cpabarbiBanus [ u Il cTynenei TOKOBOH 3alIUTHI B
paznaIbHON CETH C JBYCTOPOHHUM IMUTAHUEM

14.CpaBHuUTH ycioBuUs BbIOOpaA BbIAEpKEK BpeMeHH cpadatbiBanust MT3 B paguaibHoi cetu ¢
JIBYCTOPOHHUM IUTAHUEM U B KOJIBIIEBOM CETH C OJHUM UCTOYHUKOM NuTaHus. [1oacHUTH
paccranoBky OHM

15.TokoBas 3amuTa HyneBo mocneaoBarenbHocTu oT K3 Ha 3emito. Haznauenwne. Beibop
napaMeTpoB cpabaThIBaHUS UyBCTBUTENILHOMN CTYNEHH B paHalbHOM CETH C OJHOCTOPOHHUM
nutanreM. CpaBHUTH BBIIEPKKH BPEMEHU CpadaThIBaHUsI TOKOBBIX 3aIlIUT, BKIIOYCHHBIX Ha
Toku (a3 u Ha Toku HIIT

16.YcnoBus BeIOOpa mapaMeTpoB cpabaThIBaHUS TPEXCTYNEHUATON TOKOBOW 3aIUThI HYJIEBOM
MOCJIEZI0BATENbHOCTH B PaJJUAIbHOM CETH C OJTHOCTOPOHHUM NMUTaHWEM. BiusiHue Ha BbIOOD
TOKOB CpabaTbIBaHUs TPaHC(HOPMATOPOB € 3a3eMJICHHOI HEHTpanbio

17.01eHKa BIMSIHUS CXEMBbI BBIMIOJIHEHMSI (HEMOJIHAS 3B€3/1a C IBYMS WJIM TPEMsI perie) Ha
qyBCTBUTEIBHOCTh BTOPOH U TpEThel CTyMEeHEN TOKOBOM 3alUThl OT Mex1yda3ubix K3

18. Tpexcrynenyaras AMCTAHIIMOHHAS 3allUTa JIMHUM 3JIeKTponepenaun. Haznauenne
cryneneid. Bei6op napamerpoB cpabateiBanus I u I cryneneit. CpaBHeHHE ¢ TOKOBOM 3aIIUTON
ot MO K3

19.Bb160p mapaMeTpoB cpabaThIBaHUS U OLIEHKA YyBCTBUTEIBLHOCTH TPETHEH CTyIEHU
JMCTAaHIIMOHHOM 3alIUThI JIMHUH AekTponepenayn. CpaBaenune ¢ MT3

20.0OcobeHHOCTH BBIOOPA TapaMETPOB CpadaThIBAHUS YyBCTBUTEIBHON CTYIIEHH TOKOBOM
3alUTHI B KOJIBIIEBOW CETH C OJIHUM MCTOYHUKOM nuTaHus. KackagHoe neiicTBue 3aliuThl
21.Ha3nauenue ABP, TpeboBanus k ABP, mapamerpsl cpabaThiBaHUsI TyCKOBOTO OpraHa
HaIPsHKEHUS

22.Bb160p nmapamMeTpoB cpabaThiBaHUs U OlleHKA YyBcTBUTEIbHOCTH MT3 mapanienbHbIx
JUHUN HanpspkeHueM 35kB

23.T'a3o0Bas 3amura TpaHcgopmaropos. Haznauenue u npuHmn aeictus. OLeHKa 3aIuThl
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24 IlpononbHast quddepeHiraibHas ToKoBas 3amurta Tpaicgopmaropa. [Ipunnun neiicTus.
VY4er pa3HbIX TpyNI coeIMHEHUsI 0OOMOTOK TpaHC(OopMaTopa NpH BHIIOTHEHUN

Qg depeHaIbHOM 3amuThl. Pacyer TOKOB B LETSAX HUPKYISINAN 3aIIUTHI

25.0OcHOBHBIC TPUYHMHBI TTOSABJICHUS TOKA HeOaaHca B MpoAoJbHON AuddepeHInaaibpHOi
3amuTe Tpanchopmaropa. Y cioBus BeIOOpa Toka cpabateiBaHus. CIOCOOBI YMEHBIIICHHS
BJIMSIHUSA TOKOB HeOasaHca npu BHemHuX K3 Ha paboTy 3amuThl

26.Crioco0bl OTCTPOMKH MPOA0IbHON MU PepeHInanbHON 3aUTH TpaHChopMaTopa OT
OpOCKOB TOKa HAMAarHUYMBaHUs

27 Ilpunnun aevictBus tuddepeHraaIbHONl TOKOBOW 0TceukH TpaHchopmaropa. CxeMsl
COEMHEHUs1 OOMOTOK TpaHc(hopMaTopoB Toka. Bei6op Toka cpabaTsiBanus. OneHka

KO3 (UIIMeHTa YyBCTBUTECIILHOCTH

28 . Ilpunnun nevictBus nuddepeHnraIbHON TOKOBOM 3aluThl TpaHchopmaTopa.
Hcnons30BaHue pesie ¢ MPOMEXYTOYHBIM HACHIIaroImuMcs TpancopmaTtopom (turna PHT)
JUIs IOBBIILIEHUS YyBCTBUTEIILHOCTH 3aILUThI

29.Pe3epBHBbIe 3aMTHI TpaHchopmaTopoB oT BHemHUX K3. Beibop mapamerpos
cpabaTbIBaHMs, CXEMbI OJKIIOUEHHUs] 0OOMOTOK pejie K TpaHc(hopMaTopaM TOKa U MPOBEpKa
qyBCTBUTENbHOCTH MT3 noHmxkaromero 18yxooMotTouHoro tpancpopmaropa. (Unom >
110xB)

30.0OcHoBHbIE c1IOCOOBI BBIIIOJHEHUS peaeiiHON 3auThl KH. [Ipunnun aectBus

T depeHranbHOM 3alUThl KH. Y clIoBHs BbIOOpa TOKa cpabareiBanus (3111
31.Henonnas muddepennmansaas 3anmra muH. [Ipuanun neiicteus. Beibop mapamerpon
cpabaTbIBaHHS

32.I1pononbHast u onepevnas quddepeHIraIbHbIC 3alUThI TeHepaTopa. HasHauenue.
[Tpuniun neiictus. Beibop napameTpos cpabaTbiBaHUS

33.CpaBHUTH yCcIIOBHS BEIOOpA TOKOB cpabaThIBaHUS MPOIOIBHON audhepeHnantbsHONn
3alUThl FeHepaTopa 1 Tpanchopmaropa

34.TpeboBanus K 3ammTaM reaeparopa ot BHemHUX K3 1 neperpys3ku pabounMu TOKaMH.
Bugp! 3amunt. Haznauenue u Bei0op napamerpos cpadarsiBanust MT3 ¢ [IOH
35.TpeGoBaHus K 3alIUTE TEHEPATOPA OT MEPETPY3KH TOKAMHU 0OPaTHOM MOCJIeI0BATEILHOCTH.
Bri0op mapameTpoB cpabaTbiBaHUs ABYX- (UeThIpeX) cTyneHuaTon 3amutel OI1

36.3amuTa OT MOBBIILIEHUSI HAIPSDKEHUS Ha reHeparopax u 01okax. Haznauenue. Beibop
napameTpoB cpabaTbiBaHusl. HazHaueHue 1 BBINOJIHEHHUE 3aIlUThI OT OTEPU BO30YKICHHS

Matepuaibl 1/151 IPOBEPKH 0CTATOYHbIX 3HAHUM
1.B kakoif u3 3amut TpaHcpopmaropa obecreurnBaeTcs Jyqias OTCTpoiiKka OT Opocka
HaMarHWYUBAIOLIETo TOKa?
OTBeTsI:
1. 3amura ¢ pene PHT.
2. [luddepennmanbHas TOKOBas OTCEUKA.
3. 3amuTa ¢ pene J[3T-21.
Bepnplii otBeT: OtBeT 3
2.Kakol nmoka3aresib HCIOJIb3YETCA JIJIsI OEHKN YyBCTBUTEIBHOCTH YCTPOUCTB P3?
OTBeThI:
1. Ke
2. Ky
3. Kex
Bepusiii orBeT: OTBET 2
3.Kakoe Bpems cpabaTeiBaHus ClIeAyeT MPUHATH sl HanpaBineHHoi M T3, nelicTByromiel Ha
BBIKJTIOUaTe b Q4, eciiu BpeMeHa JecTBHs COOCTBEHHBIX 3amuT norpedbuteneid H1, H2 u H3
cocrasistot 0,2 ¢, 0,8 c 1 1,2 ¢ COOTBETCTBEHHO (CTYNEHb CEJIEKTUBHOCTH MPUHSATH paBHOit 0,5
c)?
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> H2 (0,8c)

Q5 Q6
OTBeTHI:
1. 1,7 cekyHnasl

2. 1,3 cexyHubl

3. 0,7 cexynapl
Bepusriit orBet: OTBET 2
4.B kakom cirydae Bpems cpabarbiBanust MT3 ¢ He3aBUCUMOI XapaKTepUCTUKOM OyieT
MeHblie?
OTtBeTsI:
1. ITpu K3 Ha «cBOEM» ydacTke.
2. Ilpu K3 Ha cmexHOM ydacTke.
3. Bpems cpabatbiBanus OyIeT OMHAKOBBIM.
Bepusiii orBet: OTBet 3

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Onucanue xapaxmepucmuxu evinonanenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTcs CTYIEHTY,
KOTOPBII 1OKa3all Ipy OTBETE Ha BOIIPOCHI HK3aMEHAIIMOHHOI0 OuieTa U Ha JIOTIOJIHUTENIbHbIe
BOIIPOCHI, YTO BJIA/ICET MATEPUATIOM M3YyYEHHOU JUCIUIUIMHBI, CBOOOHO PUMEHSIET CBOU 3HAHHS
JUIs OOBSICHEHUS Pa3IMYHbIX SABJICHUN U peIlleHHs 3a/]1a4, TaK)Ke OTBETHII BepHO Ha 9-10 TecTOBBIX
BOIIPOCOB B Ouiere.

Oyenka: 4
Onucanue xapakmepucmuxu evinoanenus snanusa: Onenka «XOPOILIOy BeicTaBnsieTcst CTYAEHTY,
B OCHOBHOM IPaBMJIBHO OTBETUBIIEMY Ha BONPOCHI SK3aMEHAIIMOHHOI 0 Onjiera 1 Ha
JIOTIOJTHUTEIIFHBIE BOMIPOCHI, HO IOMYCTUBIIIEMY ITPH 3TOM HENPUHIIMITAATBHBIE OITHOKH, TAKXKe
OTBETHJI BEPHO Ha 7-8 TECTOBBIX BOIIPOCOB B OUIIETE.

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «¥Y JOBJIETBOPUTEJIBHO»
BBICTABIIETCS CTYJEHTY, KOTOPBIH B OTBETAaX Ha BOIIPOCHI 3K3aMEHAIIMOHHOTO OMiIeTa AOMYCTHII
CYIIECTBEHHBIE U Jja’ke IpyOble OMMOKH, HO 3aT€M MCIIPaBUJI UX CaM, TaK)Ke OTBETHUJI BEpHO Ha 6
TECTOBBIX BOIIPOCOB B OUJIETE.

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIi: a) He OTBETHJI Ha BOIPOCHI 9K3aMEHAIMOHHOTO OUJIeTa U He
CMOT PELINTh, TUO0 HAMETUTD MPABUIIbHBIN 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 OMIIETE.

1I1. IIpaguna évicmaenenusn umo20680i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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