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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. I[TK-3 CocoGeH npuMeHSTh 3HAaHUE XapaKTEPUCTUK U OCOOCHHOCTEN AJIEKTPOIHEPTETHUECKUX
CHCTEM, CITIOCOO0B MPOU3BOJICTBA, TPAHCIIOPTA M UCIIOIB30BAHUS IIEKTPOIHEPTUU
N/I-2 JlemoHCTpUpyeT 3HAHME OCHOBHBIX BUJIOB PEICHHOMN 3alIUThI 1 aBTOMATU3aLMKI
ANEKTPOIHEPTETHUECKUX CUCTEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. 3ammra TunoBoro pacyera (Pacuerno-rpaduueckas padbota)
2. 3amuTsl 1aboparopHbix padoT (JlaboparopHas padora)

Dopma peanuzanun: [Tncemennas padora
1. IIucemenHbIit onpoc «PeneiiHas 3amyTa 1 aBTOMAaTH3AIHS YJIEMEHTOB SHEPTOCHCTEM)
(KontponpHas pabota)

Dopma peanuzauuu: IlpoBepka 3aganus
1. Kontponbnas padora Nel «TokoBble cTynen4arsie 3ammThb» ([JloMarinee 3aganue)
2. KonrtponbHas padora Ne2 «TokoBble HallpaBJICHHbIE U AUCTAHIIMOHHBIE 3ALUTHI TUHUI»,
«3amuThl ¢ a0COIOTHOM CENEKTUBHOCTHIOM (JloMarTHee 3amanne)

BPC aucuunjavHbl

6 cemecTp

Beca KOHTpOIBHBIX MeponpusTHii, %o

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

Pa3nen muCHMIIINHEI KM: 1 2 3 4 5

Cpox KM: 6 12 12 13 13

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

ToOKOBEBIE 3aIlIUTHI OT KOPOTKHUX 3aMBIKaAaHU U +




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(I)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

Bec KM:

10

15

40

30

$06m1as gacts/Jy1s1 MPOMEKYTOIHOM aTTecTaund




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
I1K-3 N-2nk3  Jemonctpupyer | 3HATh: KonTponbnas padora Nel «TokoBble cTyneH4arbie 3aiuTh» (Jomaiinee
3HAaHUE OCHOBHBIX BHJIOB | IIPUHIIMIIBI BBHITOJTHEHUS 3aJjaHue)
penenHon 3aILUTHI u | komiuiekcoB P3A ocHoBHbIX | KonTponbHas padota Ne2 «TokoBble HarpaBiI€HHbIE U JUCTAaHIIMOHHBIE
aBTOMATU3ALNH 00BEKTOB 3aLIUThI JUHUNY, «3alUThl C a0COIIOTHOM celleKTUBHOCTRIO» ([lomalHee

SJICKTPOSHCPICTUICCKUX
CHUCTEM

AJIEKTPOIHEPTETHUECKUX
CUCTEM

TEXHUYECKUE CPEICTBA
peanuzauuu yctporcts P3A
3IEKTPOIHEPTETHUECKUX
CUCTEM

YMers:

paccYUThIBaTh NapaMeTpbl
ycTporicts P3A
3IEKTPOIHEPreTUUECKUX
CUCTEM

OLICHUBATh
YyBCTBUTEIHHOCTh
paccYMTaHHBIX YCTPOMCTB
pENEHHON 3aITUThI
paboTaTh ¢ ycTpoiicTBaMu
pENEeHHON 3aITUThI
3IEKTPOIHEPrETHUECKUX
CUCTEM

3a/1aHKE)

[TucemeHHbIi onpoc «PereliHas 3aluTa 1 aBTOMaTH3AIHs JJIEMEHTOB
sueprocucrem» (Kontponsnas padora)

3amuTa TUNoOBOro pacuera (Pacuerno-rpaduueckas padota)

3amuTel 1abopatopHbIX padoT (JlaboparopHas padoTa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Kontpoabnas padora Nel «TokoBbIe cTynieHYaThIe 3a1IUTHD)

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa mpoBeaeHHsi KOHTPOJIbHOr0 MeponpusaTHsi: [IpoBepstoTCs yeThipe yHIpakKHEHHS,
BBIMIOJIHSEMbIE JIOMa. 3a KaXJI0€ VIPaXKHEHHs] BBICTABISETCS OIEHKAa B COOTBETCTBUU C
KputepusiMu. Pe3ynpTupyromias OleHKa 3a KOHTPOJBHOE MEPOIPUSTUE PACCUMTHIBACTCA Kak
cpenHee-apupmMeTnyeckoe

Kpatkoe cogepkanue 3agaHus:
Jns MT3 1 u 2 B cetu, u300paxeHHON Ha PUCYHKE:
1) onpenenuth Toku cpabateiBanus Ic.31 u lc.32, Bpemena cpabareiBanus tc.31 u tc.32, a Takxe
TOKM cpabaTbiBaHMs pene Toka le,p,1 u le,p,2 aTux 3ammr;
2) BbIOpaTh cxeMmy BKiItoueHus pesie Toka MT3 1 u 2 u ouenuts uyBcTBUTENIBHOCT MT3 1 11 2.

2 NCA cH s ner
Olaa 2141 D314

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

YMers: OLICHUBATh 1.YMeTh paccunThIBaTh MapaMeTpbl cpabaThIBaHUs
YYBCTBUTEIBHOCTh PAaCCUUTAHHBIX MaKCHMaJIbHOW TOKOBOW 3alIUTHI
YCTPOMCTB PENIEHHON 3aIUThI 2.YMeTbh pacCUUTHIBATh apaMeTphl CpabaThIBaHU

TOKOBBIX CTYNEHUYATHIX 3alIUT OT MHOro(da3ubix K3
3.YMeTh paccuuThIBaTh NapaMeTpbl CpabaThIBaHUS
TOKOBBIX 3aIIUT HYJIEBOU MOCIIE0BATEIbHOCTH
4.YMeTb OLICHUBATh YyBCTBUTEIBLHOCTh MAaKCUMaIbHOU
TOKOBOI 3aITUTEI

5.YMeTh OLleHNBaTh YyBCTBUTEIBHOCTH TOKOBBIX
CTYIEHYAThIX 3allUT OT MHOroga3ubix K3

6.YMeTb OLIEHNBATh YyBCTBUTEIBHOCTh TOKOBBIX 3alllUT
HYJIEBOM MOCIEI0BATEIbHOCTH

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinerus 3Hanus: OeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4




Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-2. KourpoJsbHas padora Ne2 «TokoBble HAaIpaBJieHHbIE U TMCTAHIUOHHbIE
3alIUThI JJUHHH», «3alIUThI C Aa0COJTIOTHOMH CEJIEKTHBHOCTHIO»

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusTus: JloMaiHee 3a1anue

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJIbHOr0 mMeponpustusi: [IpoBepstoTcss BOceMb YHIpaKHEHHH,
BBIMIOJHSAEMBIX JIOMa. 3a KaXJ0€ YIPaXHEHUS BBICTABIAETCS OIEHKA B COOTBETCTBUHM C
KputepusiMu. Pe3ynpTupyrolias OLEHKa 3a KOHTPOJIBHOE MEPOINPHUATHE PACCUUTHIBACTCS KakK
cpenHee-apudmMeTnyeckoe

Kpatkoe coaep:kaHue 3a1aHus:
1. OnpenenuTs NEpBUYHbIE TAPAMETPhl CPAOATHIBAHUS U OLIEHUTh YyBCTBUTEIBHOCTh
muddepeHnmanbHO-Ga3zHoi 3amuTh (JD3) nuHMN B ceTH, n300pakeHHON Ha PHCYHKE.
2. 3o6pa3utk auarpammsl BU curnanos, GopMHUpyeMBIX 3alUTON IPU BHEIIHEM U
BHyTpeHHeM K3, 1 onpeaenuTs CKBaKHOCTh UMITYJICOB /CK.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: paccUMTBHIBATh IApPAMETPhI 1.YMeTb paccUuThIBaTh NapaMeTpbl CpadaTbIBAHUS
YCTPOMCTB P3A OCHOBHBIX 3amuTh! IuHKH (D3 u nonepevHoit
AIEKTPOIHEPIETUUECKUX CHCTEM HampasJIeHHON Tu¢depeHanbHOM 3auThl

napaieIbHbIX JIMHUH)

2.YMeTb paccuuThIBATh MapaMeTphl cpabaThIBaHUS
OCHOBHOM 3ammuThl Tpanchopmatopa (I3T)
3.YMeTh paccUMThIBAaTh apaMeTphbl CpadaThIBaHUS
OCHOBHOM 3a1uThl reHepatopa (13I)

4.YMeTb paccuuThIBATh MapaMeTphl cpadaThIBaHUS
TOKOBBIX 3aIIUT HYJIEBOU M1OCIE0BATEILHOCTH
5.YMeTh paccuuThIBaTh MapaMeTpbl cpadaThIBaHUS
TOKOBBIX HalpaBJIEHHBIX 3alIUT 0T Mexy(da3Hbix K3 B
paauaIbHOM CEeTH C IBYCTOPOHHUM IUTAaHUEM U B
KOJIbLIEBOM CETH C OAHUM MCTOYHUKOB ITUTaHUS
6.YMeTb paccUUTHIBATh TapaMeTphbl CpadaThIBaHUS
JUCTAHIIMOHHBIX 3aIIUT

Onucanue MKaJbl OLICHUBAHUA:

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

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80




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

KM-3. [Tucemennblii onpoc «PesieiiHasi 3ammTa 1 aBTOMATU3AIUS 3JIEMEHTOB
IHEProCUCTEM)

®opmbl peaquanun: [TuceMennas padora

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 Meponpusitusi: [IpoBecTd NMUCHbMEHHYIO KOHTPOJIBHYIO
paboty (ompoc)

KpaTKOC CoA€cpKaHMuE 3alaHUA:

3aganue 1. Kakue Buabl NoBpexAeHUN yuuThIBatOTCs IpHu BbioHeHn: P3 ot K3 B ceTsix ¢
3a3eMIIEHHOW HeUTpanbio? B omeeme nHanucams HA36aHUsL U 0003HAYEHUS BUO08 NOBPENHCOCHUL

3anmanue 2. Uro mornmaercs mox kodddunrentom Bo3Bpara MOT 1 KakoBBI ero 3HaYEeHUs?

3ananue 3. Kakue TpeboBaHus NpebsBISIOTCS K YyBCTBUTENbHOCTH MT3 nuHuM 3nekTponepeaadn?

3aganue 4. Kakas cTyneHb Kakoi U3 TPEXCTYIIEHYAThIX TOKOBBIX 3aIIUT, YCTAHOBJICHHBIX HA ABYX
MOCJIeI0BaTEeNIbHO BKIFOUCHHBIX JIMHUAX, OyaeT obecneunBarh tukBuaanuio K3 Ha BTopoii THNY B
cllyyae OTKa3a €€ BBIK/IIouaress?

3ananue 5. B ueM paznuume yciaoBuii BbIOOpa Toka cpabaThiBanus MT3 HarpaBJieHHOW U
HEHaIpaBJICHHOM 3a1uT?

3anmanue 6. [Ipu OMU3KKUX WM yAaIeHHBIX (OTHOCUTEIBHO MECTa YCTAaHOBKH 3amuThl) Toukax K3 Ha
3emito OHM HII mokeT orpannunBath 4yBcTBUTEIHHOCTS 3amuThl HI1? [loscHuTh, mouemy 3T0 UMeeT
MECTO.

3ananue 7. [louemy npu BriroueHnr oT ABP cekImoHHOT0 BBIKITIOYATENS] HEOOXOMMO
MIpeIBAPUTENHHO OTKIFOYUTH BBIKIIFOYATENh CEKIIUH IIIWH, MOTEePSBIIeH MuTaHune?

3ananue 8. KakuM o0pa3oM obecrieunBaeTcs HarpaBiieHHOCTh aevicteus J13 BJI B cetn ¢
JIBYCTOPOHHUM MTUTaHHEM?

3ananue 9. Kakast n3 auddepeHnuaabHbIX 3aIIUT MOKET UMETh «MEepTBYIO» 30HY npu K37

3aganue 10. Kakue BUIbI MOBPEXKICHUN YUNTHIBAIOTCS TP BHIMOJIHEHUU 3AIIUTHI IIHH B CETAX C
3a3eMJICHHOM U W30JMPOBAHHON HEUTpaIbIo?

3ananwue 11. [loyeMy mpu HOMHUHAIBHBIX TIEPBUYHBIX TOKAX TPaHCPOPMATOPA TOKU B HETSX
nupkysinuy JI3T MOTyT MMETh pa3Hble 3HAUEHUs ?

3ananue 12. Kakum obpa3om onpezensiercs: TOK cpabaTbIBaHHUSA U OLICHUBACTCS 1yBCTBUTEIBLHOCTD
g depeHInanbsHON 3auThl reHepatopoB cpeaneit momHocTH (30 MBT < Pr < 100 MBT)?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MPUHLMIBI  BBITOJHEHUS 1.3HaTh OCHOBHBIE IPUHLIUIIBI BBIITOJIHEHUS PEICHON
KoMIUIeKCOB ~ P3A  OCHOBHBIX 3alUThl BO3YLIHBIX JIMHUHN, TpaHCHOPMATOPOB U
00BEKTOB HJIEKTPOIHEPTEeTHUECKUX TE€HEPATOPOB

CHCTEM 2.Kakue cxemsl noaxiroderuss MOT k TpanchopmaTopam
TOKa MCMOJIb3YIOTCS NpH peanuzanuu M T3 nmunuit
3JIeKTporepenadn’?

3.YTo mpeacTaBisAioT cobo0il «pa3zHEeCEeHHbIE» CXEMBI
MT3? [IpuBectu npumep u300paxeHust Il ciydas
HenoaHoi 3Be31pb! ¢ AByMs (Tpemst) MOT nnu apyroi




cXxeMbl (TTOJTHAsI 3B€3/1a, HETIOIHBIM TPEYTOJIbHUK).
4.Kakue ycTpoiicTBa BXOJAT B COCTaB PEJIICMHON YacTH
JAD3?

5.C Kaxoil LieJIbI0 IIPY BBINOJIHEHUH
anekTpoMexanndeckux 3T ucnons3yrorcs
npoMexyrounble HTT? Ilpunnun ux paboTsl

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 WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

KM-4. 3amuTa THIIOBOr0 pacyera

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 40

IIpouenypa mipoBeleHHs] KOHTPOJIBHOr0 MeponmpusaTHsa: [IpoBecTH 3amMTy pacyeTHO-
rpaduyeckoro 3agaHus

KpaTKOC CoAcpiKaHUuE 3alaHUA:

O6Lan xapaKTepUCTUKA TOKOBbIX CTYMEHYaTbIX 3aLUnUT OT MexXaydasHbix K3.

HasHaueHue cTtyneHen? TpeboBaHMe K 3alimTe?

KaK paccymTbIBalOTCA NapamMeTpbl CXeMbl 3aMeLLEHUS CeTU?

Kak paccumTbiBaeTca TOK Tpex- U aByxdpasHoro K3? B Kakmnx TouKax ceTm ero Heobxoanumo onpesennTb

AN Bblbopa napameTpoBs cpabaTbiBaHUS 3aLLMUTbI?

5. Kak paccumTbiBaeTcA OCTaTOMHOE HanpsarKeHmne? M Kak ero 3HayeHue BAUAET Ha peanm3aumto 3awmThbl
oT mexaydasHbix K3?

6. Kak paccumntbiBatoTca TOK cpabaTtbiBaHWA U BpemMsa cpabaTtbiBaHuA Il cTyneHn?

Ll

7. Kak onpegendeTca octaToyHOe HanpsaKeHue? M Kakoe BAUAHWE OHO OKa3blBaeT Ha BbINO/IHEHME
penenHomn 3aWmTbl?

8. MoTpeboBanacb 1 B paboTe yCTaHOBKA HECENEKTMBHOM OTCeUYKM? ECnmM Aa, TO KaK paccunTbiBaOTCA ee
napameTpbl cpabaTbiBaHUA?

9. Kakas cxema coeguHeHMA BTOPUUHbIX 06MOTOK TT 1 06MOTOK pene bbina BbibpaHa ansa MT3 u
noyemy?

10. Kak oueHunBaeTca 4yBCTBUTENBHOCTD MT3?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEXHUYECKHE  CpEe]CTBa 1.3HaTh KaK BBIMOJHSIOTCS IPUHLUITUATBHBIE CXEMBI
peanmzauuu  ycrpoiictB  P3A TOKOBOM CTyneH4aTol 3amuThl 0T Mexaydaszubix K3




3JIEKTPOIHEPTETUUECKUX CUCTEM 2.3HaTh Ha3HAYEHHE CTENEHEW TOKOBOM CTyIIEHYaTON
3anuThl OT Mexaydasubix K3

VYMeThb: OLICHUBATH 1.YMmeTh olleHMBaTh 4YyBCTBUTEIBHOCTh CTYIIEHEH
YYBCTBUTEIBHOCTh PACCUUTAHHBIX TOKOBOM CTYIEHYATOH 3alMThl OT MHOTO(a3Hbix K3
YCTPOMCTB peICHHON 3aIUThI

Onucanue MKAJbI OICHUBaAHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITTOJIHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHUE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-S. 3amuTsl JJa6opaTopHBIX padoT

®opmbl peaau3anum: 3anuTa 3aJaHUs

Tun koHTpoALHOrO Meponpusitus: Jlaboparopnas pabora

Bec konTposbHoro meponpustusi B BPC: 30

IIpouenypa npoBeaeHnst KOHTPOJIBLHOI0 MePONPUATHSA: 3aIIUTHI Ta00paTopHBIX padoT Nel,2.3

KpaTKOC CoA€cpKaHUuE 3alaHUA:

1. Kakum obpasom obecneynBaeTcs CeIeKTUBHOCTb AEMCTBMA MAaKCMMaibHOM TOKOBOM 3aLwmTel MT3?

2. [oyemy TOKM cpabaTbiBaHMA pene Toka MT3 B cxeMax CoeaMHEHMA «NOHAs 3Be34a» U «MOAHbIN
TPEyronbHUK» UMEIOT pasHble 3HayeHuA?

3. Kakum ob6pa3om MOXKHO CHU3UTb HarpysKy Ha TpaHchOpPMaTopbl TOKA?

4. TMMoyemy pasnmyatoTca BEKTOPHbIE AMarpaMmbl TOKOB, onpeaensiemble C pasHbIX CTOPOH
TpaHcHOPMaTOPOB, UMEIOLLMX Pa3Hble rPYMMbl coeanHeHUn nx obmoTok (Y/A)?

5. KaKMMK COOTHOLIEHUAMM CBA3AHbI TOKM C Pa3HbIX CTOPOH MOBbLILIAMOLLMX (MOHUMKAIOLLMX) CUNOBBIX
TpaHcdopmaTopoB?

6. Kak onpegensetca ToKk cpabaTtbiBaHuA | c.p. pene Toka MT3, ecin n3BecTeH TOK cpabaTbiBaHWUS 3aLMThI
Ic.3?

[Touemy 1151 OTCTPOMKHU OT PEKMMOB CaMO3aITyCKa ABUTATEIeH HEe UCTIONIb3YETCs YBEIHUEHUE
BBIJIEPXKKU BpeMeHH cpabaTbiBaHust MT3?

Kakue TpeboBanus npeabsaBiIstoTces K KoapdunueHTam yyBcTBuTeabHoctu MT3?

MOo>KHO JT1 IOBBICUTH 3HaueHUe Koddduirenta uyBcTButensHoctd M T3 npu K3 B KoHIIE
CMEXHOU JIMHUM TOOABJICHUEM B CXEMY HEITOJTHOW 3BE3/IbI pelie TOKa B 00paTHBIN MpOBO?
Kakum 00pa3om npu BBITOIHEHUH pabOThl HMUTHPYETCS OTKa3 BbIKiItouaTens Q4 cMeXHOTro
yuactka npu K3 B Toukax K4, K5, K6?

Yro ABNSETCA KPUTEPHEM OLIEHKH TOKOBOW OTCEUKH 0e3 BBIIECPKKH BPEMEHU?

KakoBbl yci0BHsI BBIOOpa MapaMeTpoB CpadaTbIBaHUS BTOPOI CTYIEHH 3aIUThI — TOKOBOM
OTCEUKH C BBIIEP/KKON BpeMEHU?
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Kakue TpeboBaHus TPEIBSIBISIIOTCS K TYyBCTBUTEIIBHOCTH TOKOBOIM OTCEYKH C BBIICPIKKOM
BpeMeHu?

Uem oTnnyaroTCs BEKTOPHbBIE AUarpaMMbl TOKOB B MECTE YCTAaHOBKH 3amuThl Nel B 3aianHOM
cetu nipu 1Byx¢azaeix K3 B Toukax K6 u K117?

PaccMoTpeTs ocne10BaTenbHOCTh pa0OTHI YCTPOUCTB P3, yCTaHOBICHHBIX B 3a/IaHHOM CETH,
Npu pa3inuHbX Bujgax K3.

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMerb: paboraTh ¢ ycTpOHCTBaMu 1.YMeTh paboTaTh ¢ 3JIEKTPOMEXAaHUUECKUMU pelie
peneHou 3aIUTHI 3alIUTHI HA JIAOOPATOPHOM CTEH/IE
JIEKTPOIHEPIETUYECKUX CUCTEM

Onucanune MKAJbI OICHUBAHUA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90

Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue

BBIIIOJIHEHO B ITOJTHOM 00BEME MJIHM BEIIIOJHEHO MNpEUMYyIICCTBCHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 60

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS

€CJIM 3aJaHNC NPCUMYIICCTBCHHO BBIIIOJIHCHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1. Pe3epsBHble 3aWmTbl TPAHCHOPMATOPOB OT BHeLHMX K3
2. MakcmanbHan TOKoBas 3almTa. HasHadyeHue. Bbibop napameTpoBs cpabaTtbiBaHuA. OUeHKa
YyBCTBUTENIbHOCTU. CXeMbl BbINONHEHUA 3aLMUTbI

IIpouenypa npoBeaenust

3ayeT NPOBOAUTCS MO UHIUBHUYaJIbHBIM BapuaHTaM. Ha moaroroBky orsera orBogutcs 40 MUHYT,
10 UCT€YEHUH KOTOPBIX CTYAECHT B YCTHOM (hOpME OTBEYAET MPEIOIaBaATENIO.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuunst/Uuaukarop: UJ1-2nk-3 JleMoHCTpupyeT 3HaHUE OCHOBHBIX BHIOB peleitHON
3alUTHl 1 ABTOMATHU3AINH JIEKTPOIHEPTETUUECKUX CUCTEM

Bonpocel, 3a1anns
1.binxuee u nanpHee pesepBupoBanue. [IpenmyIecTBa 1 HEAOCTATKU KaXk 100 crocooa.
YPOB
2.Haznauenue OHM u ero BimsiHuE Ha BBIOOP TOKa cpaOaThIBaHUS HAIIPABICHHOM 3aIlUTHI,
900 cxema BKIIIOUYEHHs OpraHa HallpaBJIIeHUs MOIIHOCTH. «MepTBas» 3oHa OHM
3.ToxoBast HarpaBJIeHHas 3amuTa oT Mexypasueix K3. Beibop napamerpoB cpabaThiBaHUS
YyBCTBUTEJIBHON CTYIEHU 3alUTHI B PAJUAIIBLHON CETU C IBYyCTOPOHHHUM ITIUTAHUEM U B
KOJIbIIEBOW CETH C OJJHUM MCTOYHUKOB MUTAHUS
4.MaxkcumainbHasi TOKOBas 3alliTa ¢ MyckoM 1o Hanpspkenuto. Haznauenne IIOH. Beibop
napameTpoB cpadaTeiBaHus 3amuThl. Cxema [TOH u nieneit onepatuBHOTO TOKA 3aIUTHI
5.MakcumanbHas TokoBas 3amuTa. Haznauenue. Boibop napamerpos cpabarbiBanus. OrneHka
YYBCTBUTEIHHOCTU. CXEMBbI BHIMOJIHEHMSI 3aIIUTHI
6.0011as XapaKTepUCTHKa TPEXCTYIEHYaTON TOKOBOH 3amuThl. HasHaueHue crymnenei.
CenexTuBHas U HECENEKTUBHAsA OTCEUKU. BbIOOp mapameTpoB cpabaTbiBaHUs U OLIEHKA
qyBCTBUTEIBHOCTH 3aLUTHI
7.Bextopnbie auarpammbl TokoB mipu K(3) u K(2) 3a tpancdopmaTopom Y/A-11.
CooTHomieHus Uit pacuyera TOKOB Ha CTOPOHE MTUTAHUS
8.BekTopHble nuarpammMbl TokoB 1 Hanpspkenudt npu K(3), K(2) u K(1) na nuaAsx
AIIeKTponepeaaun
9.TokoBas 3amuTa HyJaeBoi nocienosarenbHocT oT K3 Ha 3emutto. Haznauenue. Beibop
napaMeTpoB cpabaThIBaHUs UyBCTBUTENLHOMN CTYNEHH B PaJAHAIbHOM CETH C OAHOCTOPOHHUM
UTaHUEM
10.Ha3znauenne ABP, TpeboBanus k ABP, napamerps! cpabaThiBaHMsI TyCKOBOTO OpraHa
HaIpPsKEHUS
11. Incrarmmonnsie 3amuThl. [Ipuanun nevictus. [Tlogsogumeie k MOC BenmauHEL.
Xapakrepuctuku cpadareiBanus MOC. Bbibop napameTpoB cpabaTbIBaHUS U OLIEHKA
YyyBCTBUTENbHOCTH [13

12



12.IIpononbHast quddepeHnrambHas TOKOBas 3allyTa JUHUHA snekTponepeaadn. [punun
neiictBusi. Tok HebanaHca. OCHOBHBIE TPUUMHBI, OTPAaHUYMBAIONINE 001aCTh TPUMEHEHHUS
3alLUTHI

13.0cob6ennoctu BoinoaHeHUs1 AIIB Ha THHUSX ¢ ABYCTOPOHHUM IUTAaHUEM

14.Haznauenue AIIB, TpeGoBanusi, criocooOsl mycka. Bo3zmoxxnoctu Y13 npu Hannuuu AIIB
15.0cHoBHBIE 3aIUTHI 0JI0KOB reHepaTop-TpaHchopMaTop OT BHYTPEHHUX MOBPEXKICHUN
16.0OcHOBHBIE BU/IbI TOBPEKICHUN U HEHOPMAIIBHBIX PEKUMOB PabOThI OJIOKOB FeHEPaTop-
Tpancopmarop. TpeGoBaHUS 1 OCOOEHHOCTH BBIMOJIHEHHSI OCHOBHBIX U PE3EPBHBIX 3aILIUT
17.TpeboBaHuUs K 3aIUTE TEHEPATOPA OT MEPETPy3KU TOKAMH 0OpaTHOM MOCIEA0BATEILHOCTH.
Br16op nmapameTpoB cpabaTbiBaHus ABYX- (4eTbipeX) cTyneH4aroil 3amutsl OI1
18.TpebGoBanus k 3ammram reHeparopa ot BHemHuX K3 1 neperpys3ku pabo4nMu TOKaMu.
Bunpl 3amut. Haznauenue u Be10op napametpoB cpadarsiBanus MT3 ¢ [IOH

19.3amuTa oT 3aMbIKaHKsI OOMOTKH pOTOpa reHepaTopa Ha 3eMJII0 B OHOM U ABYX TOUYKaX.
Haznauenue, TpeGoBanus k 3amure. [Iprumepsl BEITOTHEHUS

20.IToHsTHE CENEKTUBHOCTH. 3alUTHI C A0COIIOTHOM U OTHOCUTEIHHON CETICKTHBHOCTHIO

21. 3ammTa OT 3aMbIKaHUA Ha 3eMJII0 OOMOTKH cTaropa reneparopa. Haznauenue. CriocoObl
BBITIOJIHEHUS 3AILUTHI.

22.OCHOBHBIE CITOCOOBI BBIMOJTHEHUS PEICHHON 3aIUThI HH. [IpuHIUIT nefcTBus

QG epeHraIbHOM 3aUThl IKH. Y CIIOBHs BeIOOpa ToKa cpadareiBanus (3111
23.PesepBHbIe 3a1uThl TpaHchopmaTopos ot BHemHUX K3

24 ITpononwHas nuddepeHnmanbHas TokoBas 3ammurta Tpancopmaropa. [puHImn neicTeus.
OcHoOBHbBIE IPUYUHBI MTOSIBICHUS TOKa HebaIaHca B MPOoibHOM nuddepeHInanbHoM 3amuTe
TpanchopmaTopa. YcioBus BeIOOpa TOKa cpadaThIBaHUS.

25.I"'a3o0Bas 3amuTa TpanchopmatopoB. HazHauenue u npuHmn neictBus. OeHKa 3aiuThl
26.ABTOMaTHYECKOE pEryMpoBaHue KodpduirenTa TpanchopMaui MOHMKAIOIIET 0
Tpa"copmaTopa

27 Ilonepeunas nuddepeHnnanbHas TOKOBasi HANPaBJICHHAS 3aIIUTa MMapauIeIbHbBIX JIUHUH.
[Tpunimn neiictBus 3amuThl. BeiOop nmapaMeTpoB cpabaThiBaHUS U OLIEHKA YyBCTBUTEIbHOCTH.
«MepTtBas» 30Ha 3amKThl. KackagHoe 1eiCTBHE 3alUThHI

28. IuddepennmansHo-¢paznas BY 3amura muanii anexrponepenayn. [Tpunnun neiictus.
Crpykrypa kaHana cBsizu. HazHaueHue myCKOBBIX OPraHOB

29.IIpononbHast 1 nonepevyHas AuddepeHnnanbHble 3auUThl reHeparopa. Hasnauenue.
[Tpunuun neiicteus. Beidop napameTpoB cpabaThIBaHMSL.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA

1.B kaxoii u3 3amut Tpanchopmaropa odecreunBaeTcs Jydlias OTCTpOiKa OT Opocka
HaMarHUYMBAIOIIEro TOKa?
OTBeThI:
1. 3amuTa ¢ pene PHT.
2. lnddepennmanbHas TOKOBast OTCEYKA.
3. 3amwura c pene [I3T-21.
Bepnsiit orBet: OTBeT 3
2.Kaxkoii nokasarenb UCIIONb3YETCA Ul OLIEHKH YyBCTBUTEIBHOCTH YCTPOHCTB P37
OtBerTsI:
1. Ks
2. Kg
3. Kex
Bepnwsiit orBet: OTBET 2
3.Kakas u3 3ammr, yCTaHOBJIEHHBIX Ha OJI0Ke TeHepaTop-TpaHchopmaTop, odecreunBaeT
OTKJIIOUEHHUE TeHepaTopa rnpu BHyTpeHHUX K3 0e3 BbliepKKu BpeMeHu?
OtBeThI:
1. [TpononsHas quddepeHnranbHas TOKOBasl.
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2. MT3 ¢ T1IOH.
3. TokoBas 3ammTa 0OpaTHON MOCIIEIOBATEILHOCTH.
Bepusiit orBet: OTBeT 1
4. Kakas u3 epeyrcICHHBIX 3alTuT 00J1a1aeT a0COMIOTHON CEIEKTUBHOCTHIO?
OtBeThI:
1. ToxoBas.
2. JlucTaHIIMOHHAS.
3. IlpomonbHas nuddepeHimanbHasl.
Bepnpiii orBet: OtBer 3
5.Kakas u3 3amuT He MOKeT 00€CIIeunThb JaibHee pe3epBUpPOBaHHE?
OtBeThI:
1. ToxoBas HampaBJIeHHAs.
2. JlucTaHIIMOHHAS.
3 IlpomonbHas nuddepeHmanbHasl.
Bepnpiii orBet: OtBer 3
6.Kakoe Bpems cpabaTbiBaHus ClielyeT NPUHATH U1 HanpaBienHod MT3, neificTByrolel Ha
BEIKJTIOUaTeh Q4, eclii BpeMeHa JeHCTBHS COOCTBEHHBIX 3amuT norpedureneit H1, H2 u H3
cocrapnsitor 0,2 ¢, 0,8 c 1 1,2 ¢ COOTBETCTBEHHO (CTYNEHb CEJICKTUBHOCTH MPUHSATH paBHOit 0,5
c)?

H3

» H2(0.8c) (1,2¢)

Q5 Q6
OTBeTHI:
1. 1,7 cexynnasl

2. 1,3 cexynapl

3. 0,7 cexyHaBI
Bepwnsiii orBeT: OTBET 2
7.YcranoBka OHM B TOKOBO# 3aIiuTe JTUHUI C IBYCTOPOHHUM IMUTAHUEM HEOOXO0IMMa st
OTBeTsI:
1. IOBBITIICHUS] YYBCTBUTEIIHLHOCTH.
2. MOBBILIEHUS OBICTPOICHCTBUS.
3. obecrieueHust CENIEKTUBHOCTH JICUCTBUSI.
Bepusiii orBet: OTBeT 3
8.I1pu BBIMOJHEHUH KaKOM U3 3aIUT JTUHUHU UCIIOJIb3YIOTCSI U3MEPHUTEIIbHBIE OPTaHbI
CONPOTHUBIICHHUS?
OTBeTHI:
1. IIpononbHOi 1 dhepeHnanIbHOMN.
2. JIucTaHIIMOHHOMN
3. TokoBO# HanpaBIEeHHON
Bepnpsiit orBet: OTBET 2
9.I1o kakoil cxeme BBIIIOJIHEHA MaKCUMaJIbHAsi TOKOBAsH 3a1uTa?
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TA1 e
KA1 KA3

TA2 _
TA1|TA2 .ﬁ KA2 el
E E — KA5

OTtBeThI:
1. mo aByx(a3Hoit Tpéxpeneiinoii cxeme

2. o Tpéxda3Hoil NByXpeJIeiHOI cxeme

3. mo aByx(a3HO# IBYXpeIeiHOMN cxeme
Bepusiii otBet: OTBeT 1
10.B xaxom cirydae Bpemsi cpabareiBanust MT3 ¢ He3aBUCHMOI XapaKTEpUCTHKON OyeT
MeHb11e?
OTtBeThI:
1. ITpu K3 Ha «cBOEM» ydacTke.
2. Ilpu K3 Ha cMexHOM ydacTke.
3. Bpewms cpabarbiBaHus OyAET OJJMHAKOBBIM.
Bepnpiii otBet: OtBer 3

11. Onucanue wikanvt ouenusanus
Ouyenxa: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku 6binoHeHus 3uanus: PadboTa BbIIIOIIHEHA B paMKax "MPOABUHYTOTO'

'

YpPOBHA. OTBeThI HAaHbI BEPHO, YCTKO C(l)OpMy.TIHpOBaHHI)Ie 0COOEHHOCTH MPAKTUYCCKUX peH_IeHI/Iﬁ

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a30Boro"
yYpPOBHS. BONBIIMHCTBO OTBETOB JJaHBI BEpHO. B yacTn MaTepuaia ecTb He3HAUUTENIbHBIE
HE/IOCTATKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BBIIIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJEHHOTO YPOBHS

I11. IlIpasuna évicmaenenus umoz080i oyeHKu no Kypcy

3a4eT BBICTABIISIETCS 110 COBOKYITHOCTH PE3YIbTATOB TEKYIIETO KOHTPOJIA

15



