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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 PELLICHUS
NJ1-2 BeiOupaet napaMeTpsl 2JIEKTPOOOOPYI0OBAaHUS, YUUTHIBAS TEXHUYECKUE U
HKOHOMUYECKUE OTrPaHUYECHHUSI

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. 3ammTa naboparopuoi padbotsl Nel (JIaboparopnas padota)
2. 3amuTa nabopatopHoii paboTsl 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. [luceMenHbIii onpoc «PeneiiHas 3amuTa 1 aBTOMaTH3aLUs 3JIEMEHTOB SHEPTOCUCTEM»
(KonTpoabpHas pabora)

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

BPC nucuuminHbl

6 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO

AUCUHUIINHE:

KM-1 KonrponsHas padora Nel «BekTopHbIe TuarpaMMbl 1 MaKCUMajibHasi TOKOBAs 3aIIUTa
(KontponpHnas pabota)

KM-2 KonrpomnbHas padota Ne2 «TokoBble cTyneH4arTsie 3auuThy ([Jlomarinee 3aganue)

KM-3 3amura maboparoproit padotsl Nel (JlabopaTopHas pabota)

KM-4 KontponbHas pabota Ne3 «TokoBble HarpaBiieHHbIE U JUCTAHIIMOHHBIE 3AIUTHI JIUHUI»
(domarmHee 3amanue)

KM-5 3ammra TunoBoro pacuera (Pacuetno-rpaguueckas padora)

KM-6 KonrtponsHas pabota Ne4 «3ammtel ¢ aOCOTIOTHON CEeKTHBHOCTHION ([loMarHee 3a1anue)

KM-7  ITucemeHnHBli onpoc «PeneliHas 3auTa 1 aBTOMaTH3aIMs 2JIEMEHTOB SHEPTOCUCTEM




(KonTponwsnas pabora)

KM-8 3ammra maboparopHoii pabotsl Ne3 (JlaGopaTtopnas pabora)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Beca KOHTpoIbHBIX MeponpusTuii, %

Nunexc

Pa3 CJI JUCIHHHUITJINHBI
AEI Hc KM:

KM- | KM- | KM- | KM- | KM- | KM-
1 2 3 4 5 6

KM-

KM-

Cpok KM:

4 7 8 10 11 12

13

14

Brenenue B kypc «Penelinas 3amura u
ABTOMATHU3AIIHS JIEKTPOIHEPTETUUECKHUX
CUCTEM)

Beenenue B kypc «Peneiinas 3ammura u
ABTOMATHU3aIHUs IEKTPOIHEPTETUUECKUX
CHCTEM»

BekTopHbIEe iuarpaMmMbl TOKOB U
HanpspbkeHud npu K3 8 90C

BekTopHbIe iuarpaMmMbl TOKOB U
HanpspbkeHuit npu K3 8 90C

TokoBBI€ 3aIIUTHI OT KOPOTKUX
3aMBIKAHUI

TokOBBI€ 3aIIUTHI OT KOPOTKUX
3aMBIKAHHUI

MakcumanbHasg TOKOBas 3aIuTa OT
mHorodazueix K3

MakcumanbHasg TOKOBas 3aIuTa OT
mHorodazueix K3

[TapameTpsl cpabaThIBaHUS U CXEMBI
TOKOBBIX 3aIIUT CO CTYIIEHYATHIMU
XapaKTEPUCTUKAMHU BBIJIEP)KEK BPEMEHU

[TapameTpsl cpabaTbIBaHUS U CXEMBI
TOKOBBIX 3aIIUT CO CTYIIEHYaThIMU
XapaKTEePUCTUKAMHU BbLIEPKEK BPEMEHH

ToxoBrIe HaITpaBJICHHLIC 3aIIUTHI

ToxoBEIe HAITpaBJICHHLIC 3aIIUTHI

3amuta ot K3 Ha 3emito B ceTu ¢
3a3€MJICHHON HEUTPAIIBIO U OT
3aMBIKaHU Ha 3€MJIIO B CETH C
U30JIMPOBAHHON HEUTPAJIbIO

3amuTa ot K3 Ha 3eMITIo B ceTH ¢
3a3€MJIEHHON HEUTPAIIBIO U OT
3aMbIKaHNUH Ha 3€MJIIO B CETHU C
M30JMPOBAHHON HEUTPAJIBIO

ABTOMAaTHYECKOE MOBTOPHOE BKJIIOUEHUE
Y aBTOMaTUYECKUH BBOJI pe3€pBa

ABTOMAaTHYECKOE MOBTOPHOE BKJIIOUEHUE
Y aBTOMaTUYECKUH BBOJI pe3€pBa

I[I/ICTaHI_II/IOHHaH 3a1uTra

I[I/ICTaHI_II/IOHHaH 3amuTra




JuddepennmanbHpie TOKOBBIC 3aIIUTHI

HuddepennmaibHple TOKOBBIC 3aIIUTHI

Penelinas 3amura 1 aBTOMaTHUKa
cOOpHBIX IKH. PezepBupoBanue

Peneiinas 3ammra 1 aBTOMaTUKa
cOopHBIX mKH. Pe3epBupoBanme

Peneiinas 3ammra 1 aBTOMaTUKa
TpaHchopMaToOpoB

Penelinas 3ammra 1 aBToOMaTUKa
TpaHchopMaToOpoB

Penelinas 3amura CHHXpOHHBIX
IeHEpaToOpOB

Penelinas 3amura CHHXpOHHBIX
IeHEepaToOpOB

Perneiinas 3amuTa 6J10Ka reHepaTop-
TpaHchopmaTop

Perneiinas 3amuTa 6J10Ka reHepaTop-
TpanchopmaTop

Bec KM:

14

20

15

13

14




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCITUIINHE
[1K-1 N-1nk1 [Tpumensier | 3HaTh: KM-2 KontpomnpHas padota Ne2 «ToKOBbIE CTyII€HYATHIE 3ALUTHI»
TUTIOBBIC MIPOEKTHBIE | TEXHUYECKHE CPE/ICTBA (Jdomamrnee 3aganue)
pelIeHus peamzanuu yerpoiictB P3A | KM-3 3amura naboparoproit padotsl Nel (JlabopaTopHas pabora)
3JIEKTPOIHEPreTUUECKUX KM-4 Kontponbhas padora Ne3 «TokoBbIe HalpaBICHHBIC U
CUCTEM JUCTAaHLIMOHHbBIE 3alUThI JINHUN» (loMalHee 3a/1aHue)
YMeTs: KM-6 KontponpsHas pabota Ned «3amutsl ¢ aOCOMOTHOM
paboTtarthb ¢ yCTpoHCTBaMHU CEJICKTUBHOCTHIO» (JloMaliHee 3a1anue)
pEJIEHON 3aIUThI KM-7 ITucbmennsbiii onpoc «PeneitHas 3anura 1 aBToMaTu3anus
ANEKTPOIHEPIETUYECKUX a1eMeHTOB 3Heprocuctem» (Konrposnbhas padoTta)
CUCTEM KM-8 3amura naboparopHoii pabotsl Ne3 (JlaGopaTtopHas paboTa)
[1K-1 N-2nk-1 Bri6upaer | 3Hath: KM-1 KontponrHas pabora Nel «BekTopHble JuarpaMmbl 1 MaKCUMallbHAs
napameTpsl TIPUHIHUIIBI BBITIOJHEHUS TokoBas 3amuray (KoHTponbHas pabora)
3JIEKTPOOOOPYI0BaHMUS, koMmIuiekcoB P3A ocHoBHbIX | KM-2 KontponbsHas padora Ne2 «TokoBbI€ CTyleHYAThIE 3aIUTHI»
YUUTBIBAs TEXHUUYECKHE U | OOBEKTOB (lomarminee 3aganue)
YKOHOMHUYECKHE AIEKTPOIHEPTETHICCKUX KM-3 3amura nabopatopnoit padotsl Nel (JIaboparopnas paboTta)
OTpaHUYCHUSA CUCTEM KM-4 Konrtponbnas pabora Ne3 «TokoBble HallpaBieHHbIE U
YMerts: JMCTAHIIMOHHBIC 3aIUTHI JTHHUI ([loMaliHee 3a1anme)
paccYUThIBaTh NapaMeTpbl KM-5 3amura Tunosoro pacuera (PacuerHo-rpaduueckas pabora)
ycTpoiicts P3A KM-6 KontpomnpsHas pabota Ned «3amuTsl ¢ aOCOTOTHOM
ANEKTPOIHEPTETUUECKUX CeNeKTUBHOCTHION (JlomalHee 3a1anue)
CHUCTEM KM-7 ITucemennsblii onpoc «PerneitHas 3anmra 1 aBToMaTu3anus
OLICHUBATh a5eMeHTOB 3Heprocuctem» (KonTtponbhas paboTa)
YyBCTBUTEIHHOCTH KM-8 3ammra nabopatoproit padbotsr Ne3 (JIabopaTopras padoTta)
pacCUUTaHHBIX YCTPONCTB
pEeNEeHHON 3aIUThI




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 10 MHAUBUYalbHBIM BapHUAHTAM.

Kpatkoe cogepxanue 3a1aHusi:
3amanue 1. [TocTpouTh KaueCTBEHHO BEKTOPHBIE AHArPAMMBbI TOKOB B MECTE TTOBPEXKICHHS 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.3Jl =0,7c;tc.34=1,1c; tc.35=1,9c.

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
«HETOJIHBIN TpeyroabHuK» ¢ onauM NOT.

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

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3arIaHupOBaHHBIE Bomnpocel/3aganus s npoBepKu

pe3yapTaThl  OOydYeHUsl 1O

JUCLUIUINHE

3HAaTh: IIPUHLIAIIBI 1.ITocTpouTh Ka4eCTBEHHO BEKTOPHBIE JUarpaMMbl TOKOB B
BBIIIOJIHEHU S KOMILJIEKCOB MeECTe MOBPEXKIEHUS U O CTOpOoHbI nutanus npu K3 3a

P3A  OCHOBHBIX  OOBEKTOB noHmxaromumM Tpanchopmatopom Y/A-11. Bua K3: K(2)AB.
DIEKTPOIHEPrETUYECKUX 2.Ha3nauenune MT3.

CHUCTEM 3.CpaBHUTH 4yyBCTBUTENBHOCT M T3, ycTaHOBIIEHHOHN Ha

JMHHUM C OTHOCTOPOHHUM MHUTAHUEM, IPU BBINOJIHEHHUH €€ 110
CXeMe «HeroHas 38e31a» ¢ Apyms niau tpems MOT u
«HETOJIHBIN TpeyroabHuk» ¢ ogaum MOT.

4 Kak Bnusiet 3HaueHue ko3¢ unmenra so3ppara ks MOT Ha
4qyBCTBUTEIBHOCTE MT3?

5.B KakOM COOTHOLIEHUHU HAaXOIATCS IEPBUYHBIE TOKH
cpabareiBanus MT3 u Toku cpabarbiBanus ee MOT?

YMers: paccUMTHIBATH 1.0npenenuth BpemeHa cpadbareiBanusg MT3 3amuT 1-3, ecu
napaMmeTpsl ycrpoiictB  P3A BpemeHa cpabarbiBanus MT3 tc.3/] = 0,7c; tc.34 = 1,1 c; tc.35
AIIEKTPOIHEPTETUYECKUX =19c.

CUCTEM




3anjgaHUupOBAHHBIE Bormpocsl/3aganust At MpoOBEPKU
pe3ynbTaThl  OOydYeHHUs  TIO
JUCITUILINHE

Onucanune MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BHIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBITOIHEHO

KM-2. Konrpoabnas padora Ne2 «TokoBbIe cTyneHYAThIE 3a1IATHD)

®opmbl peamzanun: IIposepka 3aganus

Tun koHTpoILHOTrO MeponpuaTHs: J{omaiiHee 3aganue

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpouenypa nmpoBeleHHsi KOHTPOJILHOIO MeponpusTus: [IpoBepstoTcsi yeThlpe yIpakKHEHUs,
BBIMIOJHAEMBIE JIOMA. 3a KaXJ0€ YNPaKHEHHUs BBICTABIAETCS OLICHKAa B COOTBETCTBUU C
KpuTepusMU. Pe3ynpTupyromas OLEHKa 3a KOHTPOJIbHOE MEPOIPUSTHE PACCUMTHIBAETCA Kak
cpenHee-apupMeTHIecKoe.

Kpatkoe cogepxxanue 3agaHus:
Jns MT3 1 u 2 B cetu, u300paxeHHON Ha PUCYHKE:
1) onpenenuth TOKM cpabateiBanus lc.31 u lc.32, Bpemena cpabarbiBanus tc.31 u tc.32, a Taxkxke
TOKH cpabaTbIBaHMs pene Toka le,p,1 u le,p,2 aTux 3ammr;
2) BbIOpaTh cxeMy BKiItoueHus pene Toka MT3 1 u 2 u oueHuTs yyBcTBUTENBRHOCT MT3 1 11 2.

MC NCA ucs
Ol

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:




3annaHUpOBaHHBIE PE3yIbTaThl OOYUEHUs IO
JTUCHUTIIINHE

Bonpocsel/3aganus 11t npoBepKU

3HaTh: TEXHUYECKHE CPEJCTBA peaau3aliu
ycrpoiictB  P3A  351€KTpO3HEPreTHYECKUX
CHCTEM

1.3HaTh CXEMBI peaan3aiy TOKOBBIX 3aIIUT
ot Mexxaydaznsix K3

3HaTh: IMPUHIMUIIBI BBITOJIHCHUSA KOMIIJICKCOB

1.PaccunTsIiBaTh TOK KOPOTKOT'O 3aMbIKaHMUSI,

P3A OCHOBHBIX 00BEKTOB CTPOUTH BEKTOPHBIE JArpaMmbl TOKOB IIPU
JIEKTPOIHEPTETUYECKUX CUCTEM K3 3a tpanchopmaTopom
YMmeTs: OLICHUBATh YyBCTBUTEIHLHOCTD 1.YMeTh olleHHMBaTh YyBCTBUTEIHHOCTh

PaCCUYMTAHHBIX YCTPOMCTB PEIECHHON 31U ThI

MaKCUMaJIbHOW TOKOBOMU 3aIllUTEI

2.YMeTb OLICHUBATh YyBCTBUTEIHLHOCTh
TOKOBBIX CTYIICHUATBIX 3aIIUT OT
MHorodazubix K3

3.YMeTh OlICHUBATh YYBCTBUTEIHLHOCTh
TOKOBBIX 3aIIIUT HYJICBOH
NI0CJIEIOBATEIBHOCTH

YMeTh: pacCUUTHIBATh MAPaMETPhl YCTPOMCTB
P3A s1eKkTpo3HEpreTHYECKUX CUCTEM

1.YMeTb paccuuThIBaTh NapaMeTpbl
cpabaTbIBaHUsI MAKCUMAJIbHON TOKOBOM
3allUThI

2.YMeTb paccUuThIBaTh apaMeTPhbl
cpabaThIBaHUS TOKOBBIX CTYNEHUYATHIX 3alIUT
oT MHorogazubsix K3

3.YMeTb paccuuThIBaTh apamMeTpbl
cpabaTbIBaHUs TOKOBBIX 3aIIUT HYJIEBOU
NOCJIEIOBATEIbHOCTH

OnucaHue MKAJbI OLleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoanenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaABJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yl0OBIETBOPUTEIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO MJIU MPEUMYIIIECTBEHHO HE BBIIIOJIHEHO

KM-3. 3amura adoparopHoii padorsr Nel

®opmbl peanu3anmu: 3anTa 3a1aHUsL

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTpoabHOro Meponpustusi B bPC: 14

IIpouenypa npoBeaeHusi KOHTPOJbLHOT0 MEPONPUATHSA: 3anTUTa JJAOOPATOPHOU PaOOTHI.

KpaTkoe coaep:kanue 3a1aHus:




1. Kakum obpa3om obecneunmBaeTca ceNeKTUBHOCTb AENCTBUA MaKCMMabHOM TOKOBOM 3alumTel MT3?

2. Mo4yemy ToKM cpabaTbiBaHMA pene Toka MT3 B cxemMax COeaUHEHUA «NOAHAA 3Be34a» U «MOJHbIN
TPEYronbHUK» UMEOT pasHble 3HavyeHuA?

3. Kakum obpa3om MOXKHO CHU3UTb Harpy3Ky Ha TpaHCcHOPMaATOpPbl TOKA?

4. Tloyemy pasnMyatoTcA BEKTOPHbIE AMarpammbl TOKOB, onpeaeniasemble ¢ pa3HbIX CTOPOH
TpaHcHOPMaATOPOB, MMEIOLLMX Pa3HbIe FPYNNbl COeANHEHUS X 06MOTOK (Y/A)?

5. KakMMK COOTHOLIEHUAMM CBA3aHbI TOKM C Pa3HbIX CTOPOH MOBbIWAOLMX (MOHMMKAOLWMX) CUTOBbIX
TpaHcdopmaTopos?

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3amnaHupOBaHHBIE pe3yNbTaThl 00y4deHus 1o | Bompocsl/3ananus s IpoBEpKU
JUCHHUTIIINHE

3HaTh: TEXHMYECKHUE CPEICTBA peaau3aluu 1.Bunsl cxem peanuzanuu MT3
ycrpoiictB  P3A  31€KTpOIHEPreTHUECKUX

CUCTEM

3HaTh: TPUHIUIBI BBIMOTHEHUS KOMILJIEKCOB 1.Kakue TpeboBaHuUs IPEABIBISIIOTCS K
P3A OCHOBHBIX 00BEKTOB 3HAYCHHUSIM KO3 (DUIIMEHTOB
AIEKTPOIHEPIETUUECKUX CHCTEM yyBcTBUTEIbHOCTH MT3?

2.Kakwue cocTaBIISIONINE ONPEACISIOT CTYIIEHb
CCJICKTHBHOCTH t TIPU pacueTe BpEeMEHU
cpabatsiBanust MT3?

YMeTb: paboTaTh ¢ yCTPOMCTBAMU peEJCHHOM 1.YMeth paboTath C 3JEKTPOMEXaHUIECKUMU
3aIUTHI DJIEKTPOIHEPTETUUECKUX CUCTEM pelie 3auuThl Ha 1ab0opaTOPHOM CTEHJIe

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIEHO)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus sanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO

KM-4. Koutpoabnas padora Ne3 «ToxkoBble HanlpaB/JIeHHbIC U AUCTAHIMOHHBIE
3a1UMTHI JTUHUID)

®opmbl peasmzanun: IIposepka 3aganus

Tun KOHTPOILHOr0 MeponpuaTHs: JloMalHee 3a1aHNe

Bec konTpoabHOro Meponpustusi B BPC: 8

IIpoueaypa mpoBeaeHHs KOHTPOJIBHOr0 MeponpusaTHs: I[IpoBepstoTcs 4eThlpe yHnpaKHEHMS,
BBIMIOJHAEMBIE JIOMA. 3a KaXI0€ YINPAXHEHMsI BBICTABISAETCS OLEHKA B COOTBETCTBUU C
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KpUTEpUAMU. Pe3ynpTupyromas OLEHKa 3a KOHTPOJIBHOE MEpOIPHUATHE PACCUUTBHIBAECTCS Kak

cpenHee-apu(MEeTHIECKOe.

Kpartkoe cogep:xkanue 3aiaHuA:
Onpenenuts napaMeTpsl cpadaTbIBaHKUsI TOKOBOI HAaIIPaBIEHHOM 3auThl OT MHOrodasHbix K3
B panuanbHOi ceTu HanpspkeHueM 110 kB, npencrasnenHoit Ha pucyHke. OLEeHUTb
YYBCTBUTEJIBHOCTh 3aILUTHI, IOCTPOUTH Ipaduk
tc.3 =f (1), pazpaboTaTh MPUHIIUTTHAIEHEIC CXEMBI 3aITUTHI.

o1 TICA ncE

4 e

KoHTposbHbIe BONPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YJIbTAThL
06y‘leHI/IH 10 AUCLHHUIIIINHE

Bompocsi/3aganust 17151 IpOBEPKH

3HaTb:  TEXHUYECKHE  CpEICTBa
peanu3anuu YCTPOMCTB P3A
3JIEKTPOIHEPIeTUUECKUX CUCTEM

1.Yem oTnuyaroTcs XapakTepUCTUKH cpadaThiBaHus 13,
BBITIOJIHEHHOM Ha 3JIEKTPOMEXAHUYECKON U
MHKPOITPOIIECCOPHOM 3JIEMEHTHBIX 0azax?

2.KakuMm oOpa3om peain3yeTcsl HalpaBiICHHOCTh B
TOKOBBIX 3aIlIMTax?

Ymerts: OLICHUBATh
YYBCTBUTEIBHOCTh  PAaCCUMTAHHBIX
YCTPOMCTB PEICHHON 3alIUThI

1.YMeTb o11eHuBaTh YyBCTBUTEIBHOCTh TOKOBBIX 3aIIIUT
HYJIEBOU MOCJEI0BATEILHOCTU

2.YMeTh OLICHUBATh YYBCTBUTEIHLHOCTh TOKOBBIX
HAIPAaBIEHHBIX 3alIUT OT Mexaydazubix K3

3.YMeTh OlleHUBAaTh YyBCTBUTEIBHOCTh
JMCTAHIIMOHHBIX 3aIIAT

YMeTh: paccuMThIBaTh IapamMeTphl
YCTPOMCTB P3A
AIIEKTPOIHEPTETUYECKUX CUCTEM

1.YMeTh paccuuThIBaTh NapaMeTpbl CpadaThIBAHUS
TOKOBBIX 3aIIUT HYJIEBOH MOCIE0BATEIBHOCTH
2.YMeTb pacCUUTHIBATh apaMeTpbl CpadaThIBAHUS
TOKOBBIX HalpaBJIEHHBIX 3alUT OT Mex1y(da3ubix K3 B
pasnuaIbHON CEeTH C IBYCTOPOHHUM IMUTAHUEM U B
KOJIBIIEBOW CETH C OJTHUM UCTOYHUKOB IUTAHUS
3.YMeTh paccuuThIBaTh apaMeTpbl cpadaThIBaHUs
JVCTAaHIIMOHHBIX 3aIIUT

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)

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

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yI0BIeTBOPUTENILHO" BBICTABIIAETCS
eCJIM 3aJaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "He 3a4TCHO" BBICTABIISICTCS CCIU
3aJaHHUEC HE BBIITOJITHEHO B OTBCI[CHHBIﬁ CPOK HJIM pE3YJIbTAaT HC COOTBECTCTBYCT 3aJaHHUIO

KM-5. 3ammTa THIIOBOIO pacyera

@opMbl peaan3anum: 3a1nTa 3a1aHus

Tun KoHTpoIbHOrO Meponpusitus: PacuetHo-rpaduueckas padbora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJIbHOI0 MePONPHUATHSA:

rpadu4ecKoro 3a1aHusl.

KpaTkoe conep:kanue 3a1aHusi:

el

[IpoBecTn 3amuTy pacyerHo-

O6Lan xapaKTepUCTUKA TOKOBbIX CTYMEHYaTbIX 3aLUNUT OT MexXaydasHbix K3.

HasHauyeHue cTyneHen? TpeboBaHMe K 3alumuTe?

KaK paccumTbiBalOTCA NapamMeTpPbl CXEMbI 3aMeLLLEHNSA ceTn?

Kak paccumnTbiBaeTca TOK Tpex- U AByxdasHoro K3? B Kakux TouKax ceTu ero Heobxoaumo onpeaennTb

OnA Bblbopa napameTpos cpabaTbiBaHMA 3aWUTbI?
5. Kak paccuntbiBaeTcs ocTaToYHOE Hanpsa)eHne? U Kak ero s3HayeHue BAMAeT Ha peannsauuio 3almThl

oT mexaydasHbix K3?

6. Kak paccumTbiBatoTCs TOK cpabaTbiBaHMA U BpemaA cpabaTbiBaHua Il cTyneHn?
7. Kak onpepensetca ocTaTovyHoe HanpsxKeHne? M Kakoe BAMAHWE OHO OKa3blBAET HA BbINOJIHEHWE

peneiHoM 3aWmTbI?

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

napameTpbl cpabaTtbiBaHMA?

9. Kakas cxema coeguHeHMA BTOPUYHbIX 06MOTOK TT 1 06MOTOK pene bbina BoibpaHa ana MT3 m

noyemy?
10. Kak oueHunBaeTca 4yBCTBUTENBHOCTD MT3?

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

3aHJIaHI/IpOBaHHBIe PE3YJIbTATHL O6y‘IeHI/I$I Io
JUCIHHMITIIMHE

Bomnpocel/3aganus a1s npoBepKu

3HaTh: NMPUHIUIIBI BbIIIOJIHCHUS KOMIIJICKCOB

1.3HaTh KaK BBHIIOJIHAIOTCSA

P3A OCHOBHBIX 00BEKTOB NPUHIUAIAAIBHBIE CXEMBbI TOKOBOM
IIEKTPOIHEPTETUYECKUX CUCTEM CTYNEHYaTOH 3aIuThl OT Mexayda3Hbeix K3
YMers: OLICHHUBATH YyBCTBUTEIBHOCTD 1.YMeTh oLleHNBaTh YyBCTBUTEIBHOCTD

pPaCCUUTAHHBIX YCTPOUCTB PEJICUHON 3alUThI

CTYIEHEN TOKOBOM CTYNEHYATON 3aIMTHI OT
MHorogasseix K3

YMeTb: pacCcUuThIBaTh NapameTpbl yCTPOMCTB
P3A 31€KTpO3HEPreTHYeCKUX CUCTEM

1.YMeTh paccuuThIBaTh NapaMeTphbl
cpabaTbIBaHUs TOKOBOM CTYNEHUATON
3amuThl OT MHOTO(a3HbIX K3

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0poIIo»)
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIEeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60

Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIEeTBOPUTENILHO" BBICTABIISETCS

€CJIM 3aJaHUEC IPEUMYIICCTBCHHO BBIIIOJITHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO' BBICTABIISIETCS

C€CJIN 3aJaHXC BBIITOJIHCHO HCBCPHO HUJIU IMTPCUMYIICCTBECHHO HE BBIITOJIHCHO

KM-6. Koutpoabnas padora Ned4 «3amuThl ¢ a0COIIOTHOH CeJ1eKTHBHOCTBIO»

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa nmpoBeaeHHsi KOHTPOJIbHOr0 MeponpusaTHsi: [IpoBepstoTCs yeThipe YHIpakKHEHHS,
BBIMIOJIHSIEMBIE JIOMa. 3a KaXJI0€ VIPAKHEHHs] BBICTABISETCS OICHKA B COOTBETCTBUU C
KpuTepusiMH. Takke MPOBOIUTCS 3ammMTa JabopaTOpHOH paboThl. Pe3dympTHpyromas omeHka 3a
KOHTPOJIbHOE MEPONPUATHE PACCUUTHIBACTCS KaK CpeiHee-apuMEeTHIECKOE.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

1.

Kak onpegensertca TOK cpabatbiBaHus | c.p. pene Toka MT3, ecinm n3BeCcTeH TOK cpabaTbiBaHWUA 3aLLUTDI
Ic.3?

ITouemy [UIst OTCTPOMKH OT PEKUMOB CaMO3aIlyCKa JIBUTaTEIEH HE UCIIOJIb3YETCs YBEINYCHUE
BBIJICPKKU BpeMeHH cpabaTbiBaHust MT3?

Kakue TpeboBanus npenbsBIsitoTes K K03 duimentam ayBctButennbHoctd MT3?

Mo>HO Jin TOBBICUTH 3HaUeHHE K03 duurenTa yyBcTBuTeabHOocTH M T3 npu K3 B koHLe
CME)XHOM JINHUU J00aBJIEHUEM B CXEMY HETOIHOMN 3BE3/bl pejie TOKa B 00paTHbIN NpoBoa?
Kakum 06pa3om npu BHIIOIHEHUU pabOThl MIMUTUPYETCS 0TKa3 BbIKIOUaTessd Q4 cMeKHOTo
yuactka npu K3 B Toukax K4, K5, K6?

OnpenenuTs nepBUYHBIE TApaMeTPbl cpabaThIBAHUS U OLIEHUTh YYBCTBUTEIBHOCTh

i depernmranbHo-(paszHon 3amuThl (JP3) nuHMM B ceTH, H300pakeHHOM Ha PUCYHKE.
N300pa3uts auarpammsl BY curnanos, GopMupyeMbIxX 3allUTOMN PH BHEIIHEM U BHYTPEHHEM
K3, u onpenenuts CKBa)KHOCTh UMITYJIBCOB /CK.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3aruIaHUPOBAHHBIE pe3ynbTathl | Bonpockl/3aganus s npoBepKu

00y4YeHHsI 110 TUCHUTUIMHE

3HaTh: TEXHUYECKHE cpencraa 1. Tuddepenunansuo-dasnas BY 3ammra muHmit
peanu3anuu YCTPOUCTB P3A NEKTpONEpeaun: CTPYKTypa KaHaia CBsI3U U
AIIEKTPOIHEPTETUUECKUX CUCTEM Ha3HaYeHHE IMyCKOBBIX OPTaHOB

2.0rpannuenus npuMenenus JI3J1 a
AJIEKTPOMEXAHUYECKOU PJIEMEHTHOM 6aze?
3.Ha3HaueHue OCHOBHBIX OPTaHOB PEJIEHHON YacTu
JAD3?

4.3Hatb Bo3MoOxHbIE peann3zanuu 3T

3HaTh: TIPUHITATIBI BBITIOJTHEHUS 1.ITpuHUMO AECTBUS TPOIOIBLHOM
KOMILIEKCOB P3A OCHOBHBIX OOBLEKTOB b hepeHIManTbHON 3alUThl TMHUN?
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3annaHupOBaHHbIE pe3yNbTaThI

06yquH;1 10 AUCLHUIIIINHE

Bonpocsi/3aganus 11t npoBepKu

OJICKTPOOHCPI€THYCCKUX CUCTEM

YMeTb: OLEHUBATH YYBCTBUTEIBHOCTh
PAaCCUMTAHHBIX YCTPOWCTB peJIeHHOU

3allUThI

1.YMeTh olleHHBaTh YyBCTBUTEIHLHOCTh OCHOBHBIX
3allUT JIMHUH, TpaHchopMaTopa U reHepaTopa

VYMern: pacCYUTBIBATD napamMeTphbl

YCTPOMCTB
3JIEKTPOIHEPTrETUYECKUX CUCTEM

P3A

1.YMeTh paccunThIBaTh NapaMeTpbl cpabaTbIBaHUS
OCHOBHBIX 3auuThl TMHUHN (JIP3 1 nonepeyHoi
HanpaBJiIeHHONW quddepeHnnanbHOM 3auThl
napajuieIbHbIX JTUHUN)

2.YMeTb paccUMThIBaTh IapaMeTphl CpadaThbIBaHUs
OCHOBHOM 3amuThl Tpanchopmaropa (I3T)
3.YMeTh paccuuThIBaTh NapaMeTpbl CpabaThIBaHUS
OCHOBHOM 3amuThl reHeparopa (/31")

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHNe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJIHEHO MPSHMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CIIK 3aJJaHNe MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-7. IIucemenHbliii onpoc «PeseiiHas 3alura 1 aBTOMATH3aLUs 3JIEMEHTOB

IHEPrOCHCTEM

®opmbl peaausanun: [luckmennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 13

IIpounenypa nmpoBeaeHnss KOHTPOJIBHOrO0 MeponpusaTus: [IpoBecTH NUCEMEHHYIO KOHTPOJIBHYIO
paboty (ompoc). Takxke Ha JEKUMSIX MPOBOAUTCA TECTUpOBaHUE. Pe3ynpTupyromias OleHKa 3a
KOHTPOJIbHOE MEPOIIPUATHE PACCUUTHIBACTCA KaK CpeHee-apupMeTnieckoe.

KpaTlcoe CoA€cpKaHME 3alaHUA:

3ananue 1. Kakue Buabl MOBpeXACHNAN YUUTHIBAIOTCS Ipy BeimosiHeHUU P3 ot K3 B ceTsix ¢
3a3eMJICHHOW HEUTpaIbio? B omeeme Hanucamo HA368aHUs U 0003HAUEHUSL BUOO8 NOBPEIICOCHUL

3anmanue 2. Uto nonumaetcs noj koadduirentom Bo3para MOT u kKakoBbI €ro 3HaYCHHS?

3ananue 3. Kakue TpeOoBaHUS NPEABSIBISIOTCS K YyBCTBUTENbHOCTH M T3 nuHMM siiekTporepenadn?

3aganue 4. Kakas cTyneHb Kakoil U3 TPEXCTYIIEHYAThIX TOKOBBIX 3aIIUT, YCTAHOBICHHBIX HA JBYX
MOCJIEZI0BATEIILHO BKIIFOUEHHBIX JIMHUAX, OyaeT o0ecrieunBaTh JukBuaauio K3 Ha BTOpOi JIMHUU B
CITydae OTKa3a €€ BRIKJIFOYATENIs?
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HEHAIPaBJICHHON 3a1muT?

3anmanue 5. B yem pasnuuune ycnoBuil BeIOOpa Toka cpabaTeiBanus M T3 HanpaBiieHHOH 1

MCCTO.

3amanue 6. [Ipu OMM3KAX WM yAaIeHHBIX (OTHOCUTENBHO MECTa YCTaHOBKH 3amuThl) Toukax K3 Ha
3emiro OHM HII moskeT orpannunBath 4yBcTBUTENBHOCTS 3amiUThl HII? TloscHuTh, mouemMy 310 nMeeT

3ananue 7. [louemy npu BrimroueHnn oT ABP ceximoHHOT0 BBIKITIOYATENS] HEOOXOMMO
MIpeIBAPUTEIHHO OTKIIIOYUThH BHIKIIOYATENb CEKLIMHU IIIMH, TOTepsABLIeH nuTanue?

ABYCTOPOHHUM MUTaHUuEM?

3ananue 8. Kakum o0pa3oM oOecrieunBaeTcst HanpaBieHHOCTh nercTeus [I3 BJI B cetu ¢

3anmanue 9. Kakas 3 nuddepeHnmanbHpIX 3aUT MOXKET UMETh «MEPTBYIO» 30HY nipu K3?

3ananue 10. Kakue Buapl MOBpeXICHUN YUUTBHIBAIOTCS IIPU BHIIIOJHEHUH 3AILUTHI IMH B CETSX C
3a36eMJIEHHOW M M30JMPOBAaHHON HEUTpasiplo?

3ananwue 11. [loyeMy mpu HOMHUHAIBHBIX TIEPBUYHBIX TOKAX TpaHCPOPMATOpa TOKH B LIETISX
uupkysn 13T MoryT nMeTs pa3Hble 3HAa4eHUs !

3anmanune 12. Kakim 06pa3zom ompezensieTcsi TOK CpadaThbIBaHUs U OIIEHWBAETCS YyBCTBHTEIHHOCTh
JrddepeHnnansHON 3auThl reHepatopoB cpeaneil momrHocTH (30 MBT < Pr < 100 MBT)?

P wnNe

O6uan xapaKTep1CTUKa TOKOBbIX CTyNeHYaTbIX 3almnT oT mexaydasHbix K3.

HasHaueHue ctyneHen? TpeboBaHue K 3alumuTe?

KaK paccumTbiBatOTCA NapamMeTpbl CXEMbl 3aMeLLLEeHUA ceTn?

Kak paccumtbiBaeTca TOK Tpex- 1 aByxdasHoro K3? B Kakux TouKax ceTu ero HeobxoaMmo onpeaennTb

AnA Bblbopa NnapameTpoB cpabaTbliBaHWA 3aLMUTbI?
5. KaK paccunTbiBaeTcs 0CTaTOMHOE HanpsaxeHue? M KaK ero sHauyeHue BAMAET Ha peann3aLmio 3auThbl

oT mexaydasHbix K3?

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3ynbTathl | Bompocsl/3aganus 11 IpoBepKU

00y4eHus N0 TUCIUIINHE

3HaTh: TEXHUYECKHUE CpelcTBa 1.Kakue cxems! noaxmouenus MOT k
peanu3anuu YCTPONCTB P3A TpaHchopMaTopaM TOKa UCTIONb3YIOTCS MPH

AIIEKTPOIHEPTETHUECKUX CUCTEM

peanuzanuu MT3 nuHuil anexkTponepenaun?

2.Yto npencTaBisoT COO0H «pa3HECEHHBIE) CXEMBI
MT3? [IpuBectu npumep n300paxeHus I ciydas
HenoiaHoi 3Be37pbl ¢ AByMs (Tpemst) MOT wnu apyroi
cXeMbl (IT0JIHas 3Be3/1a, HEMOJIHBIM TPEYrOIbHUK).
3.Kakue ycTpoiicTBa BXOJAT B COCTaB peJIEUHON YacTH
JAD3?

4.C Kako# LIeNIbIO ITPU BBIIIOJHEHUHT
anexkTpomexannueckux 3T ucmons3yrorcst
npomexxyrounsle HTT? Ipunimn ux paboTsl

3HaTh: TIPUHITUTIBI BBITTOJTHEH S
KOMILIEKCOB P3A OCHOBHBIX
00BEKTOB AJIEKTPOIHEPTETHICCKUX

CHUCTEM

1.3HaTh OCHOBHBIE IPUHLIUIIBI BHIITOJIHEHUS peeitHON
3alIUThl BO3AYIIHBIX JIUHUH, TPaHC(HOPMATOPOB U
TeHEpaTOpPOB

YMeTh: OLIeHMBaTh YyBCTBUTEIBHOCTb
PacCUMTAHHBIX YCTPOWCTB pEICHHOMN
3AINATHI

1.01eHKa ee 4yBCTBUTEIBHOCTH MONEPEYHON
nuddepeHIMaIbHOI TOKOBOM HAIIPaBIEHHOMN 3aIlUThI
MapaJuIeIbHbIX JIMHUN? .

YMeTh: paccuuThiBaTh IApaMETPhI
YCTPOICTB P3A
ANEKTPOIHEPrETUUECKUX CUCTEM

1. Kak Bei6uparotcs napametpsl cpadarsiBanus [IOH?
Kaxum o6pazom onpenensercs Bpems cpadaTbIBaHUs
ABP?

2.Kax BbiOupatoTcsi napameTpsl cpabaTbiBanus 137
3.Kakum 00pa3oM BBIOMPAIOTCS YCTaBKH ITyCKOBBIX
opranoB J[D3?
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus as npoBepKu
00y4YeHUs 10 TUCITUTINHE

4.I1o KaKUM yCIIOBUSM OIIPENENAETCs TOK
cpabaTeIBaHUs TIOTIEPEYHON udepeHnanTbHON
TOKOBO HalpaBJI€HHOM 3aLUThI apauIeIbHbBIX
JUHUNA?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHkKa "yI0BIeTBOPUTENHHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-8. 3amuTa 1a6opatopHoii padoTbl Ne3

®opmbl peanu3anmu: 3alinuTa 3a1aHUSL

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B bPC: 14

IIpoueaypa npoBeeHNs KOHTPOJIBLHOI0 MepONPUATHS: 3amuTa 1a00paTOpHOIl paboTHI.

Kpartkoe cogep:xxanue 3aganus:
Yro ABNSETCA KPUTEPHEM OLIEHKH TOKOBOW OTCEUKH 0Oe3 BBIAECPKKH BpEMEHN?
KakoBbl yci0BHsI BIOOpa MapaMeTpoB cpadaTbIBaHUs BTOPOI CTYIEHH 3aIllUThl — TOKOBOM
OTCEYKH C BBIIEP/KKON BpEMEHU?
Kakue TpeboBaHus IpeIbsIBISIOTCS K YyBCTBUTEIBHOCTH TOKOBOI OTCEUKH C BBIIEPIKKOM
BpEMEHU?
Yem oTnmyaroTcs BEKTOPHBIE AUarpaMMbl TOKOB B MECTE YCTAHOBKH 3alInThI Nel B 3a1aHHON
cetu npu AByx(pa3ubix K3 B Toukax K6 u K11?
PaccMmoTpeTs mocnenoBaTenbHOCTh pabOThl yCTPOHCTB P3, ycTaHOBIEHHBIX B 3aJaHHOM CETH,
pu pa3iauuHbIX Bugax K3.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3anaHUpOBaHHbIE pe3ynbTaThl 00y4deHus | Bompockl/3aganus 1uist mpoBepku

110 TUCUUIUINHE

VYMerp:  pabotatb € yCTpOHCTBaMH 1.YMeTh paboTaTh C 3JEeKTPOMEXaHUIECKUMU
pelnenHou 3aIUTHI pere 3amuThl Ha 1a00paTOPHOM CTEH e
AIIEKTPOIHEPTETUYECKUX CHCTEM

YMeTh:  OLEHMBaThb  YyBCTBUTEJIBHOCTh 1.YMeTp oLleHNBaTh YyBCTBUTEIBHOCTh TOKOBOM
pAacCCUYMTAHHBIX  YCTPOWCTB  pEIECHHOU CTYMEHYaTON 3amuThl 0T MHOTO(a3HbIX K3
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3amnaHUpOBaHHbBIE pe3ynbTaThl 00y4deHus | Bompockl/3aganus 1uist mpoBepKu
10 TUCLUILINHE

3alUTHI
YMmeTs: paccyuThIBaTh rnapameTpbl 1.YMeTb paccuuThIBaTh MapaMeTPhl

ycTpoiicTB P3A  3JI€KTPOIHEPreTHYECKUX cpabaThIBaHM TOKOBOM CTYNEHYATON 3aIIUTHI OT
CUCTEM mHorogasubeix K3

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
OnucaHnue xapakmepucmuxu 6blnoineHus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU 3a/1aHUE
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

17




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. PesepBHble 3anuThl TpanchopmaTopoB oT BHemTHUX K3. Bribop nmapameTpoB cpabaThiBaHU,
CXEMBI TOJKITIOYCHHSI OOMOTOK pejie K TpaHChopMaTopaM TOKa U IPOBEPKA TyBCTBUTEIHBHOCTH
MT3 nonmxkaromiero 1Byxoomorodnoro tpanchopmaropa. (Unom > 110kB).
3. TecToBbIE BOIIPOCHI:
1)IIpu BBITTOIHEHUU KAaKOH U3 3alUT JUHUH UCIIONB3YIOTCS U3MEPUTEIbHBIE OPTraHbl
COTNPOTHUBIICHUS?

e -TpogonbHoi anddepeHUnanbHOM

- JIMCTaHIIMOHHOM

- ToxoBOl HarpaBIEHHON

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

- amura ¢ pene PHT

- MuddepennnanpHas 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 nonepevyHsle AU epeHnanbHble TOKOBbIE HapaBieHHbIE 3aUTh 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 Hanmmuus 30HbI KackaaHoro aeiicteust P32 u «meptBoit» 30551 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 mokasareinb UCMOJIB3YETCs ISl OLIEHKU YyBCTBUTEILHOCTH YCTPOMCTB P37

- Ks

- Ku

- Kex

8) KakoBo naznauenue YPOB?

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

- JInkBuU 1Ml TOBPEXK/IEHUS HA 3aAIIMIAEMOM AJIEMEHTE B ClIydae 0TKa3a €ro BBIKII0YATeNs
- JInkBuanus MOBPEXKIEHUS HA CMEKHOM Y4acTKE B CIy4ae OTKa3a €ro BbIKIto4arens u P3
9) K kakum nociencTBUsM MOKET NpuBecTH ucnoiabzoBanue OHM Bo Bcex CTyneHsX TOKOBOM
HalpaBJIeHHON 3alUThl 0T MHOTO(a3HbIx K37

- K noxHbIM cpabaThIBaHUSAM 3aIMTHI IPU HEUCIPABHOCTSX B LEMAX HAMPSHKEHUS

- K otka3y cpabareiBanus 3amuThl pu Tpexdasubix K3 B MecTe ee ycTaHOBKU

- K yBenuuenuto BpemeHu cpabaTbIBaHUS 3aIIUThI

10) Kakas u3 3amur, yCTaHOBJIEHHBIX Ha OJIOKe reHepaTop-TpaHcpopmarop, obecreunBaeT
OTKJIIOUEHHUE TeHepaTopa rnpu BHyTpeHHUX K3 0e3 BblAepKKU BpeMeHU?

- [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 CTYIEHT YCTHO OTBEYAET MPETO1aBaTeIIo
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

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

Bomnpocel, 3axanus
1. OcHoBHBIE BUIBI TOBPEXKACHHUHN B CETAX C 3a3eMiieHHOM HelTpaibio (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).
Bekropubie auarpamMmsl TokoB U Hanpspkenuit npu K(3) u K(2) Ha nuHUsIX snekTponepenadn
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.
CootHomieHus i pacuera TOKOB Ha cTopoHe nuTanust (Y)
5.HecenexktuBHas otceuka. Haznauenue. Beioop Toka cpadareiBanus. [loouepennoe AIIB
6.OCHOBHBIE CXEMBI COSAMHEHUS M3MEPUTEIBHBIX OpraHoB Toka M T3 1 BTOpUYHBIX 0OMOTOK
TpaHcGopMaTopoB TOKa. PexomMeH1anuu no npuMeHEHHUI0 CXEeM IS CETU C U30JUPOBAHHOM 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.Hasnauenne OHM wu ero BiusiHEE Ha BEIOOP TOKA CpabaThIBaHUS HAIPABICHHOW 3aIIHUTHI,
900 cxema BKJIIOUEHUsI OpraHa HalpaBJieHus: MOIHOCTU. «MepTBas» 30Ha OHM
9.01eHKa BIUSHUSA CXEMBbI BBIIIOJHEHUS (HETIONHAsA 3BE3/1a C IBYMsI MJIU TPEMS peJie) Ha
YyBCTBUTEIHHOCTh BTOPOM U TPEThel CTyIMEHEl TOKOBOH 3alUThI OT Mexkaypa3Hbix K3
10.Iucranmonnsle 3amuthl. [punuun neiicrsus. [logsoaumeie k MOC BennyuHBbL.
Xapaktepuctuku cpabareiBanus MOC
11.Ha3nauenue u ¢pynkuu P3. TpeboBanus k yctpoiictBam P3
12.0OcHOBHBIE CITOCOOBI BHITIOIHEHUS OBICTPOJICHCTBYIOMMX 3aLUT JIUHUHN 3JeKTpornepeaun
13.I1pononsHas auddepeHnnanpuas TOKOBas 3alluTa JUHAN deKkTponepenadn. [Ipunmmm
neiictBusi. Tok HeGananca. OCHOBHBIE IPUYMHBI, OTPaHUYMBAIOLIIE 00JaCTh TPUMEHEHHUS
3aIlUTHI
14. Tuddepennmanpuo-dpaznas BU 3amura nunuit anekrponepenayu. [IpuHun nedcTBus.
Crpykrypa kaHana cBsizu. HazHaueHue myCKOBBIX OPraHOB
15.IIpuHuumn gedcTBUS U CTPYKTypHas cxema quddepeHuanbHo-¢haznoit BU 3amursl.
HasnaueHne OCHOBHBIX OPTaHOB PEJIEHHOM YaCTH 3allUThI
16.ABTOMaTHYECKOE peryIupoBaHre KodppuIreHTa TpanchopMayi HOHUKAIOLIETO
TpanchopmaTopa
17.binxHee u anbHee pezepBupoBanue. [IpenMyiiecTBa u HETOCTATKU KaXKJJ0r0 Crocooa.
YPOB
18.OcHoBHBIE BU/IbI TOBPEXKICHUN U HEHOPMAJIBHBIX PEKUMOB paboThI TpaHC(HOPMATOPOB.
TpeGoBanus K peIeHHOMN 3aIINUTe
19.I'a3oBas 3amura TpancpopmaropoB. Haznauenue u npuHmn aecteus. OLeHKa 3aIuThl
20.ITpononbHas nuddepennuanbHas TokoBas 3amura Tpanchopmaropa. [lpunuun geiictus.
VY4er pa3HbIX TpyNN coeMHeHUs 00MOTOK TpaHc(opMaTopa MpH BHITOTHEHUH
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 3amure. [IpuMepsl BBITOTHEHUS
23.3ammTa OT MOBBIIICHUS HANPsDKEHUs Ha reHeparopax u 01okax. 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 BHITIOJIHEHUSI OCHOBHBIX U 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 TMHUAX ¢ ABYCTOPOHHUM MTUTAHUEM

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 MaKCUMaJibHas TOKOBAs 3aiura?

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 neifctBus 3amuThl. Beioop mapameTpoB cpabaTbiBaHUs U OLIEHKA YyBCTBUTEILHOCTH.
«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 CTYIEHHU 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
YYBCTBUTEIBHON CTYIEHHU 3aIlIUThI B PAJUAIbHON CETH C IBYCTOPOHHUM NMUTaHUEM
8.0co0eHHOCTH BBIOOpA MTapaMeTpoB cpabaThIBaHUS YYBCTBUTEIILHON CTYTICHH TOKOBOM
3alIUThI B KOJIBLIEBOM CETH € OJJHUM MCTOYHUKOM nuTanus. KackagHoe neiictBue 3ainThl
9.0cobennoctu BeIOOpa TOKOB cpabarbiBanu | u Il cTynenel TOKOBOM 3alUTHI B padalibHON
CETHU C JIBYCTOPOHHUM IUTAaHUEM

10.CpaBHuUTH ycroBHs BbIOOpa BIZIEpKEK BpeMeHH cpabarbiBanusg MT3 B paananbHOil ceTH ¢
JIBYCTOPOHHUM IHUTaHUEM U B KOJIbLIEBOH CETH ¢ OMHUM UCTOYHUKOM nuTaHus. [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.Tpexcrynenyarasi AMCTAaHIIMOHHAS 3allIMTa JIMHUH dJIeKTponepenayn. Haznauenue
ctyneneit. Beibop napamerpoB cpabateiBanus [ u Il ctyneneit. CpaBHeHHE ¢ TOKOBOM 3alIUTON
ot MO K3

14.Bb160p nmapaMeTpoB cpabaThIBaHUS U OLIEHKA YyBCTBUTEIBHOCTH TPETHEH CTyIEHU
JTUCTAHIIMOHHOM 3alTUThI TUHUH AnekTporiepenaun. CpasHenue ¢ MT3

15.IToHsITHE CENEKTUBHOCTH. 3aLUTHI ¢ AOCOIIOTHOW U OTHOCUTEIBHOM CEJIEKTUBHOCTBIO.
IIpuBectu npuMepsl

16.IIpuHuun aelcTBus nonepeuHon AuddepeHnrnanbHON TOKOBOM HallpaBIeHHOM 3a1UThI
napajuleJabHbIX JUHUNA. CXeMbl 1ienel nonepeyHon 3auThl. PaccMoTpeTs (pyHKIIMOHUpPOBaHUE
cxeMbl Tipu K3 Ha oiHOM W3 TMHUN

17.Bei60p mapameTpoB cpabaThIBaHUS M OIEHKA YyBCTBUTEIBbHOCTH M T3 mapaiienbHbIX
JUHUN HanpsbkeHneM 35kB

18.0OcHOBHBIE IPUYKMHBI TOABJIEHUS TOKa HebalaHca B IPOAOIbHON Au(depeHnrnaibHON
3anTe TpaHchopmaropa. Y cioBus BeIOOpa Toka cpabaTbiBaHusl. CrIocOObI YMEHbIICHHS
BJIIMSIHUS TOKOB HeOanaHca npu BHemHUX K3 Ha pa®oTy 3aiiuTsl

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

20.IIpunuun aevictBus tuddepeHaaIbHOoR TOKOBOH 0TceukH TpaHchopmaTtopa. CxeMsbl
coeIMHEeHUs1 0OMOTOK TpaHCchopMaTopoB Toka. Beibop Toka cpabaTeiBanus. OrieHka

K03 pHILIMEeHTa TyBCTBUTEILHOCTH

21.ITpunuun aeiicteus nuddepeHantbHON TOKOBOM 3allluThl TpaHCPopMaTopa.
Hcnonb30BaHue pele ¢ MpOMEKYTOUHBIM Hachlatonmmest Tpanchopmaropom (tuna PHT)
JUISI TIOBBIILIEHUS] YyBCTBUTEIBHOCTH 3aIIUTHI

22 Ilpunuun aewctBus 1uddepeHaaIbHON TOKOBOH 3aIUThl TpaHchopMaTopa ¢
topmokenueM (pene tumna J[3T-11). Haznauenne TopmokeHust

23.Pe3epBHBbIe 3alIUTHI TpaHchopMaTopoB oT BHemHUX K3. Beibop mapamerpos
cpabaThIBaHUSI, CXEMbI TIOJKITIOYEHHS] 0OMOTOK pesie K TpaHchopMaTopaM TOKa U ITPOBEpKa
qyBcTBUTEIbHOCTH M T3 nmoHmxkaromiero 18yxooMoToqHoro tpancdopmaropa. (Unom >
110xB)

24 Pe3epBHBIE 3aIUTHI IBYX- U TPEXOOMOTOUHBIX MMOHIKAIOIIUX TpaHC(HOPMATOPOB OT
BHemTHUX K3. OcOOEHHOCTH BBIMOJIHEHUS PE3EPBHBIX 3aAIIUT TPEXOOMOTOUYHBIX
TpaHc(hOpMaTOPOB NMPHU HATUYUH BYCTOPOHHETO MUTAHUS

25.0cHoBHBIE CTIOCOOBI BBIITOJIHEHUS peNeiHON 3amuThl KH. [TpuHnun aectBus
TuQdepeHIaIbHOM 3aUThl KH. Y clIoBHs BbIOOpa Toka cpadbareiBanus 3111
26.Henonnas nuddepennumanbias 3amuTa mwuH. [Ipunnun aelictsus. Beibop napamerpos
cpabaTbIBaHUs
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27.0OcHOBHBIE BH]IbI OBPEXICHUNH U HEHOPMAIIBHBIX PEKUMOB pabOThI TEHEPATOPOB.
TpebGoBanus k peneriHoi 3amute. OCHOBHBIE M pe3EPBHBIC 3AIUTHI

28.IIpononbHast 1 nonepevnas AuddepeHnnanbapie 3aMTh reHeparopa. Hasnauenue.
[Tpunuun peiictBus. Beibop napameTpos cpabaThiBaHUS

29.CpaBHUTH YCIIOBHSI BEIOOpA TOKOB CpabaThIBaHUs MPOI0JIBHON audepeHuantbsHon
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.
Bunpl 3amut. Haznauenue u Be16op napametpoB cpadarsiBanus MT3 ¢ [IOH
32.TpeboBaHus K 3aIIUTE T€HEPATOPA OT MEPETPy3KU TOKAMH 0OpaTHOW MOCIIEA0BATEIHHOCTH.
Be10op nmapamerpoB cpabaTbiBaHus ABYX- (UeThIpeXx) cTyneHuaTo 3amutel OI1
33.Haznauenue ABP, TpeGoBanust k ABP, mapamerpsl cpabaThIBaHUS ITyCKOBOT'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
Bepwnsiii orBeT: OTBET 2
3.Kakas 13 3a1uT, ycTaHOBJIEHHBIX Ha OJI0OKE reHepaTop-TpaHchopmaTop, oOecrieunBaeT
OTKJIIOUEHHE TeHepaTopa npu BHyTpeHHUx K3 6e3 BbiepKKu BpeMeHu?
OTBeTHI:
1. [TpononsHas auddepeHinanbHas TOKOBas.
2. MT3 ¢ I1IOH.
3. TokoBas 3amuTa 0OpaTHO MOCIEe0BATEILHOCTH.
Bepwnrriit 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 3aluT He MOXKET 00eCeuuTh JajlbHee pe3epBUpOBaHUE?
OTtBeTHI:
1. TokoBas HampaBlICHHAS.
2. JlucraHmMOHHAas.
3 IlpononeHas nuddepeHanbHast.
Bepnsiit orBet: OTBeT 3
6.Kakoe Bpemst cpabaTbIBaHUS cielyeT NpUHATH JUid HanpaienHoi MT3, neiicTByromeit Ha
BBIKITIOUaTens Q4, ecnu BpeMeHa JeiCTBUS 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 CEIeKTUBHOCTHU JCHCTBHUS.
Bepnpiii orBet: OtBer 3
8.B kakom cirydae Bpems cpabateiBanust MT3 ¢ He3aBHCHUMON XapaKTepUCTUKON OyaeT
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

Oyenxa: 5 («OTIUYHOY)

Onucanue xapakmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeIcTaBisieTcs: 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 peIleHus 3a/1a4, TakKe OTBETHII BepHO Ha 9-10 TecTOBbIX
BOIIPOCOB B Ouiere.

Oyenxa: 4 («XOpOILIO»)

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

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)

Onucanue xapaxmepucmuxu gvinoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIECTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYyCTHII
CYIIIECTBEHHBIC U JIaXke TpyObIe OMMOKHM, HO 3aT€M UCIPABUI UX CaM, TaKKe OTBETUII BEPHO Ha 6

TECTOBBIX BOIIPOCOB B OUJIETE.

Oyenxa: 2 («HEYyIOBIETBOPUTEIILHO»)

Onucanue xapakmepucmuku svtnoanenusi 3uanus. Ouenka «HEY JTOBJIETBOPUTEJIbBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIi: a) HE OTBETHJI Ha BOIPOCHI SK3aMEHAIIMOHHOT 0 Oniiera 1 He
CMOT PELINTh, TUOO HAMETUTD MTPABUIIbHBIN ITyTh pELIeHUs 3a1a4u U3 OuseTa; 0) mpu OTBETE Ha

JIOTIOJTHUTEIILHBIE BOIPOCH O0OHAPYKUIT HE3HAHKE OOJIBIIOro pas/esia 3K3aMeHAIMOHHON
MIPOrpaMMbl; B) OTBETHJI BEPHO Ha 5 U MEHEe TECTOBBIX BOIIPOCOB B OUIIETE.

24



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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