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BBINYCKAIOIIEH Kadeapbl Viermndmrarop R4bfa2851-MonakovYV-407T6fea MoHakoB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka

3BaHHE)

TIO/ITUCH)



OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CniocoOeH npruMeHSITh METO/Ibl aHAIHN3a, Pa3paboTKH U 0OOCHOBAHUS TEXHUYECKHUX
pPELIEHUI B TPOEKTAX AJEKTPOCTAHIUI U MMOJCTAHIIUI
NI-3 I[Ipon3BOIUT OLICHKY PEKUMOB U TTOKa3aTesiel (PyHKITMOHUPOBAHMS SJICKTPOCTAHITUIN 1
MOJICTAHINI U UX 000pYyIOBaHUS

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanmszanuu: Y cTHas popma
1. 3ammTa naboparopuoii padbotsl Nel (JIaboparopHast padota)
2. 3amuTa nabopatopHoii paboTsl Ne2. (Jlaboparopnas padota)
3. 3amuTa naboparopHoit pabotsl Ne3 (Jlaboparopnas padoTa)
4. 3amura nabopatopHoii paboTsl Ned (JIabopatopHas pabota)
5. 3amuTa naboparopHoit pabotsl Ne5 (Jlaboparopnas padoTa)
6. 3auTa naboparopHoit padotsl Ne6 (Jlaboparopnas padota)

BPC aucuunjanubl

3 cemectp

Beca KOHTpOIbHBIX MeponpusaTHil, %

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

Paznen mucnumianHe! KM: 1 5 3 4 5 5

Cpox KM: 4 6 8 10 14 16

IIprurHBI 1 TOCIEACTBUSA KOPOTKUX 3aMBIKAaHUU B
AJIEKTPOYCTAHOBKAX COOCTBEHHBIX HYK/I

@akTOpBbl, BIUSIONIAE HA MPOLIECC KOPOTKOTO
3aMbIKaHUs, U UX 3HAYUMOCTh B Pa3JIMYHBIX YCIOBUAX:
aKTUBHOE COIIPOTHUBIICHUE [[E€1IN, HATPEB IIPOBOJHUKOB
TOKaMM KOPOTKOI'O 3aMbIKaHH:, TENJI00TAa4Ya B + + + + + +
A30JIALAIO IIPU KOPOTKUX 3aMBIKAHUAX, JIBATATEIH,
JYTOBBIE IIPOLIECCHI U IIEPEXOAHBIE COIIPOTUBIIEHUSI
KOHTAKTOB

Crnenuduka pacuyera KOPOTKUX 3aMBbIKAHHH B
AJIEKTPOYCTAHOBKAX COOCTBEHHBIX HYK/T

Crienuduka pacueTa KOPOTKUX 3aMbIKaHUHN B
AIEKTPOYCTAaHOBKAX COOCTBEHHBIX HYK/T
JIEKTPOCTAaHLMN U noAcTaHuuil. [Iposepka
TEPMHUYECKON CTOMKOCTH M HEBO3rOPaeMOCTH Kabenen

0O0630p cxeM U croco00B 3aLIUTHI ATEKTPOYCTAHOBOK
COOCTBEHHBIX HYX]I




0O0630p cxeM U crocoO0B 3aIIUTHI AIEKTPOYCTAHOBOK
COOCTBEHHBIX HYXJ AJICKTPOCTAHINI U MOJACTAHIIUHN OT
KOPOTKHUX 3aMbIKaHUI: - IEPEMEHHOT0 TOKA
HarpsikeHueM cBbilie 1 kB; - nepeMeHHoro Toka
HarpsbkeHueM 10 1 kB; - moctossHHOTO TOKA
HanpspkeHueM 24 - 220 B

3amuTHBIC armapaThl AJIEKTPOYCTAaHOBOK C
HanpsbkeHueM 1o 1 kB

3amuTHBIC armapaThl AJIEKTPOYCTAaHOBOK C
HanpsbkeHueM 1o 1 kB

BrI00Op 3aIIMTHEIX anmapaToB JAJsl 3JIEKTPOYCTAHOBOK
MIEPEMEHHOTO ¥ TTOCTOSTHHOT'O TOKA HaIpspDKeHueM 10 1
kB

Bp160p 3aUTHBIX anmapaToB ISl 3JIEKTPOYCTaHOBOK
MEPEMEHHOT0 ¥ TOCTOSIHHOT'O TOKA HaIpshKeHueM 1o 1
kB

[IpoBepka u TapupoOBKa YCTABOK aBTOMATUYECKUX
BBIKJTIOUATEIIEH

[IpoBepka u TapupoOBKa YCTABOK aBTOMATUYECKHUX
BBIKJTIOUATEIIEH

Tunbl akKyMyJIATOPHBIX OaTapeil U UX BOJbTaMIIEPHBIE
XapaKTEePUCTHKH. VIcTIBITAaHNE aKKYMYJISITOPHBIX
OaTapeil TOTYKOBBIM TOKOM

Tumnsr AKKYMYJIATOPHBIX 6aTapeI71 H UX BOJIbTaMIICPHBIC
XapaKTCPHUCTHUKU. HcnwiTanue AKKYMYJIATOPHBIX
6aTapeP“I TOJIYKOBBIM TOKOM

Bec KM:

15

15

15

15

20

20

$O6m1as gacts/[1s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
I1K-2 N-3nk-2 [IpouzBogauT | 3HaTh: 3ammuTa J1abopatopHoii pabotel Nel (JlaboparopHas paboTa)
OILICHKY PEXKUMOB u | CxeMsbl 1 criocoObl 3auuThl | 3amuTa 1abopatopHoi padotsl Ne2. (JlabopaTopHas paboTa)
noKazaTeJeu 3JIEKTPOYCTAaHOBOK 3amuTta 1abopatopHoii padbotel Ne3 (JlaboparopHas paboTa)
(GyHKIIMOHUPOBAHUS COOCTBEHHBIX HYX]I. 3amuTa naboparopaoit pabotsl Ne4 (JlaboparopHas paboTa)
AIIEKTPOCTAHLIUN U | 3alUTHBIE annapaTsl 3amura taboparopHoii padoter Ne5 (JlaGopaTtopnas pabora)
MOACTAHIINI u UX | BJIEKTPOYCTAaHOBOK 3amuTa naboparopaoit pabotsl Ne6 (Jlaboparopuas paboTa)
000pyI0BaHUs HanpsbkenueM 10 1 kB u
COOCTBEHHBIX HYX]I




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. 3amura sadopaTopHoii padorsr Nel

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeleHHs] KOHTPOJIBLHOr0 MePONPHUATHA: YCTHas 3alldTa BBIIOJTHEHHON
nabopaTopHO PabOTHI

Kpartkoe conep:xanue 3aganus:
[ToBeneHue TpymIbl aCHHXPOHHBIX 3JIEKTPOJIBUTATENEH MPU KOPOTKUX 3aMbIKAHHIX B
AJIIEKTPOYCTAaHOBKAX HarpsikeHueM 6 kB.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: CXeMbl U CHOCOOBI 3aIUTHI 1.1. JlaifTe onpeaesieHne caMmo3amycka
ANEKTPOYCTAHOBOK  COOCTBEHHBIX 2.2. C 4yeM cBsI3aHO MOSIBICHUE MOANUTKY Touku K3
HYX]I. 3aIuTHEIC anmnaparbl ACUHXPOHHBIMU JBUTATEIISIMH?

9IEKTPOYCTAHOBOK  HAIpPsHDKEHHUEM 3.3. Ot 4ero 3aBUCHT MPOJIOHKUTEIBHOCTD MOAMUTKA
10 1 kB 1 coOCTBEHHBIX HYX]1 Touku K3 acCHHXpOHHBIMM JIBUTaTEIAMU?

4.4. Kakue ObIBarOT BUIBI BbIOera?
5.5. Ot xakux (pakTOpOB 3aBUCUT MOMEHT
COIPOTHBIICHUS HATPY3KHU?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00bEME HJIU BBHITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-2. 3ammra saboparopHoii padornbr Ne2.

®opmbl peaausanum: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOIO MepPONPUSTHA: YCTHas 3alllUTa BbIIOJIHEHHOU
nabopaTopHO PabOTHI

Kparkoe conepxanue 3agaHus:
TepMuueckasi CTOWKOCTh M HEBO3TOPaeMOCTh KaOeIbHBIX JIMHUH.




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Harh: CXeMBI U CIIOCOOBI 3aIIUTHI
3JIEKTPOYCTAHOBOK  COOCTBEHHBIX
HYX]I. 3amuTHeIe arraparsl
AJICKTPOYCTAHOBOK  HAIPSKEHUEM
10 1 kB 1 cOOCTBEHHBIX HYX/T

1.1. Temneparypa Kakoro 31eMeHTa Kabes
HCIOJIb3YETCs MPU MPOBEPKE HAa TEPMUUECKYIO
CTOMKOCTbh M HEBO3rOPaEMOCTh?

2.2. OT 4ero 3aBUCHUT JIONYCTUMAs TEMIIepaTypa
TEPMHUUYECKON CTOMKOCTH?

3.3. U3 yero cknaabiBaeTCs BpeMsi OTKJIFOUEHUS
KOPOTKOTO 3aMbIKaHUS?

4.4. TermmooOMeH MEXTY KaKUMHU dJIEMEHTaAMH BCeraa
MOKHO HE YYUTHIBATh MPHU pacdyEéTe HarpeBa Kades ?
5.5. Ot kakux (HhaKTOpOB 3aBUCUT HAYAJIbHAS
Temneparypa kaoens?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

KM-3. 3amura nadoparopHoii padotsl Ne3

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa mnpoBeleHHs] KOHTPOJIBbHOI0 MeEpPONPHUATHA: YCTHas 3allliTa BbIIOJHEHHON
nabopaTopHOil paboThI

KpaTKOC CodcpiKaHuE 3alaHUA:
Bausaue TEMIICPATYypPhbI oxpymaromeﬁ CpCabl, TCTIJIOBOT'O Cllaga U BHCKTqueCKOﬁ AYT'A Ha TOK

KOpPOTKOI'O 3aMbIKaHUS.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: CXeMBI U CITOCOOBI 3aIUTEI
DIIEKTPOYCTAHOBOK ~ COOCTBEHHBIX
HYX]I. 3aluTHLIE anmnaparsl
ANIEKTPOYCTAHOBOK  HAIpPsIKEHUEM
10 1 kB 1 cOOCTBEHHBIX HYX/T

1.1. JTaiiTe onpenesieHne SBJICHHUIO TEIIOBOTO CIIAJIa.
2.2. Ilpu npencTaBlIeHUH AIEKTPUUECKON Ty B BUAE
MIOCTOSIHHOTO CONTPOTUBJICHUSI B CXEME 3aMellleHus e€
9KBHUBAJIEHTHOE COMPOTHUBIIEHUE, HAXOAUMOE
AHATMTHYECKUM METOJIOM, B HanboJiee 001IeM ciyJae,
MOJKET 3aBUCETh OT YET0?

3.3. Ot kakux (hakTOpOB 3aBUCUT HAYaJIbHAS
TeMIieparypa HarpeBa kabens?

4.4. Ot kakux (paKTOpPOB 3aBUCHUT 3HAUECHUE
kodpunnenta K9u?




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

KM-4. 3amuTa a1a6opaTtopHoii padotbl Ned

®opmbl peanusanun: YcrHas Gpopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec koutposabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeleHUs] KOHTPOJBLHOIO0 MEPONPUATHSA: YCTHas 3alluTa BBITOJTHECHHOU
nabopaTopHO PabOTHI

KpaTtkoe conep:kanue 3a1aHusi:
BrvsiHre acCHHXPOHHBIX JIBUTATeJIeH Ha MPOLECC KOPOTKOTO 3aMBbIKAHUS B DJIEKTPOYCTAHOBKAX
0,4 xB.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3Hatb: CXeMbI U CITOCOOBI 3aLIUTHI 1.1. bnaronapst kakomy ¢usnueckomy 3¢ exry B
DIIEKTPOYCTAHOBOK  COOCTBEHHBIX HavyalbHbIM MOMEHT Tipu K3 acCUHXpOHHBIE IBUTATEIN
HYXI. 3aluTHbIE anmnaparsl MOTYT OCYIIECTBIISATh MOANUTKY Touku K37?
ANEKTPOYCTAHOBOK  HAIPS)KEHUEM 2.2. Kak BnusitoT acunxponHsie asuratenu 0,4 kB Ha Tok
10 1 kB 1 cOOCTBEHHBIX HYX/T npoaospkuTenbHoro (6onee 1 ¢) metammueckoro K3,

€CIIM OHO IIPOUCXOUT B KOHIIE KaOeIbHON JIMHUH,
MOJKJIFOUEHHOM K TOH k€ COOpKe, UTO U ABUTATENb?
3.3. [Touemy myHTUPYIOMHA d3PPEKT 0OBIYHO HE
yuuThIBaercs B anekTpoycraHoBkax CH 6 u 10 kB?
4.4. Byzer 11 BO3HUKATh HIYHTUPYIOUIHUHA 3P dEKT npu
Tpéxdaznom MetaummueckoMm K3 Ha BeIBOaX
ACMHXPOHHOTO JIBUraTells U IoyemMy?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JIS PEIICHUS 3a]1a9

Oyenxka: 3




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJJaHuE TTPEUMYIIECTBEHHO BBITIOJIHEHO

KM-5. 3amura nadopatopHoii padotbl NeS

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeleHHs] KOHTPOJBLHOT0 MeEPONPHUATHA: YCTHas 3allUTa BBIOJTHEHHON
nabopaTopHO PabOTHI

KpaTlcoe CodcpiKaHUuE 3alaHUA:
3aH_II/ITa OT KOPOTKHX 3aMbIKaHHI OJICKTPOYCTAHOBOK IIEPEMEHHOI'O TOKA HAIIPSAKCHUCM 0,4 KB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3uarb: CXeMbI U CIIOCOOBI 3alTUTHI 1.[JaliTe onpeneneHne 4YyBCTBUTEIIBHOCTH 3AILUTHI.
AIIEKTPOYCTAHOBOK ~ COOCTBEHHBIX 2.JlaliTe onpeieneHre OCHOBHOM 30HbI 3aLUTHI.

HYX]I. 3allUTHBIE  ammaparsl 3.YkaxuTe (¢c KOHKPETHBIMU IPUMEpPAMH) pacuETHBIC
AJIEKTPOYCTAHOBOK  HaIpPsLKEHHUEM yCIIOBUSI, KOTOPbIE HCIOIb30BAINCH B 1a00paTOPHON MpU
10 1 kB 1 cOOCTBEHHBIX HYX]I MIPOBEPKE CEIEKTUBHOCTHU.

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISETCA €CIIU 3aJJaHhe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPABIEHUE JUIsl pELIEHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

KM-6. 3amuTa Ja6opaTopHoii padoTbl Ne6

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHHs KOHTPOJIbHOIO MepPONPHUSTHA: YCTHas 3alllUTa BbINOJIHEHHOU
nabopaTopHO pabOTHI.

KpaTkoe cogep:xkanune 3a1aHus:
3aHH/ITa OT KOPOTKHUX 3aMBIKaHAH OJICKTPOYCTAHOBOK OIICPATHUBHOI'O ITOCTOAHHOI'O TOKA.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3Hatb: CXeMbI U CIIOCOOBI 3alIUTHI 1.1. Kakue napaMeTpbl akkyMyJIsiTOpHOM OaTapeu
AIIEKTPOYCTAHOBOK  COOCTBEHHBIX HE00X0AMMO KOPPEKTHPOBATH P pacuérax A
HYX]I. 3amuTHRIE  anmaparhbl MIPOBEPKU TEPMUIECKOMN

JJIEKTPOYCTAHOBOK  HAIPSKEHUEM CTOMKOCTH/9yBCTBUTEIHHOCTH/CEIEKTUBHOCTH ?




10 1 kB 1 cOOCTBEHHBIX HYXK/T

2.2. Ilouemy nipu npoepke KJI, 3amumniaeMbrx
OpeaoXpaHUTCIIIMU, HA TCPMUYCCKYIO CTOUKOCTB U
HEBO3rOpaeMoCTh AOMYCTUMO IPOBOAUTH BCErO OJIUH
pacuér?

3.3. YUto siBsieTCSI OCHOBHBIM UCTOYHUKOM ToKa rpu K3

B COIIT?

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
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. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoanenus shanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Kakue nmapameTpbl aCHHXPOHHBIX JIEKTPOIBUTATENICH OKa3bIBAIOT HAMOOJIbIIIEEe BIUSHUE HA
BEJIMYUHY TOKA M TPOJIOKUTEIbHOCTh NoAnUTKH K3?

2. Kak MoeT noBIusITh Ha pa60Ty 3allIUTHBIX aIlllapaToB EMKOCTb KaOeJbHOI ceTn
SJICKTPOYCTAHOBKHU OIICPATUBHOI'O ITIOCTOSAHHOI'O Toka? Kaxkue 3alllUTHLIC allllapaTbl U IIOUCMY
MOT'YT BbI3bIBATb INOABJICHNUC KOMMYTAIlUOHHBIX HepeHaHpH)KeHI/Iﬁ IIpHU OTKIIFOYCHHUH TOKOB K3?

IIpoueaypa npoBenenust
DK3aMeH NPOBOAUTCS B YCTHOM opme, OUIIETHI coAepkKaT JBa TEOPETUUECKUX BOMPOCA.

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: NJI-3nk-2 [Ipon3BoanuT OLleHKY PEKUMOB U TIOKa3aTenen
(GYHKIIMOHUPOBAHUS SJIEKTPOCTAHIIMIA U TIOJICTAHIINI U UX 000PYAOBaHUS

Bomnpocel, 3axanus
1.Kak MokeT MoBIUATh Ha PabOTY 3aLUTHBIX alapaToB eMKOCTh KaOEeIbHON ceTH
JIEKTPOYCTAHOBKH OIEPaTUBHOIO MOCTOSIHHOrO Toka? Kakue 3aluTHbIe annaparsl U IouYeMy
MOTYT BbI3bIBaTh MOSBJICHNE KOMMYTALMOHHBIX [IEPEHANIPSHKEHUN ITPU OTKIOYEHUH TOKOB K37
2.Ilouemy BnusiHMe Ha napaMmeTpbl K3 HauanbHON TemnepaTypsl XKWl kaOenel, TerIoBoro
CIa/ia TOKa M JIEKTPUUECKOM IyTU B DJIEKTPOYCTAaHOBKAX HaIpspKeHHEM A0 | kB 3HaunTensHo
CUJIbHEE, YeM B AJIeKTpoycTaHoBKax 6 - 10 kB?
3.Kak yuects npu pacuere K3 n3meHneHue napameTpoB akKyMyJIsTOpHOI OaTtapeu,
00YCIIOBIICHHOE €€ pa3psaom?
4.B KakOM COOTHOLIEHUH HAaXOATCS BEIMUMUHBI TOKOB M MPOJIOJKUTEIBHOCTH UX IPOTEKAHUS
npu K3 u camozanyckax nBurareneii?
5.B Kakux ciay4asx ciaenyeT UCII0JIb30BaTh BBIHOCHYIO 3auTy oT K37
6.B xakux ciydasx mpeanoaokeHue 00 aanadbaTuyeckoM XapakTepe HarpeBa Kuil Kaoeei
MOYKET IIPUBECTH K CYILIECTBEHHOM ommmnoOke B pacuere TokoB K37
7.YeM OTIMYaIOTCs pacueTHbIE YCIOBUS IPOBEPKU UYBCTBUTEIBHOCTH, CEJIEKTUBHOCTH U
KOMMYTALlMOHHOH CITOCOOHOCTH 3allIUTHBIX armnapaToB?
8.UeM oTimyaroTcs yclioBUs BbIOEra aCHHXPOHHBIX JIBUraTesIel PU AIEKTPUYECKH OJTM3KOM
K3 u npu nepepsiBe nutanus?
9.Kakoe COOTHOIIIEHHE MEXIY TOKOM MeTalinyeckoro K3 B HayaibHbII MOMEHT BPEMEHHU, U
YCTaBKOM MaKCHUMAaJIbHOM TOKOBOM 3aIlUThl aBBTOMATHYECKOIO BBIKJIFOUATENSI MOXKHO CUMTATh
YIIOBJIETBOPUTENBHBIM ISl BBIKIIIOUATENs CpadaThIBAIOIIEro O€3 BbIIEP)KKU BPEMEHHU U /IS
BBIKJIFOYATENs cpabaThIBAIOIIETO C BBIACPKKONH BpeMeHH?
10.Kak n3mensiercs npu K3 u nocie ero oTKIr04eHHsI HallpsbkeHHe Ha cOOpKax cOOCTBEHHBIX
HyX/1 cTanuuu? Kakue norpeOurenu coOCTBEHHBIX HYXI MOTYT "MOCTpaiaTh" mpu 3ToM?
11.IIpn Kakux yCIOBHAX TOK MeTAIINYECKOT0 K3 MOKeT oka3aTbCs MEHbIIIE TOKA TyTOBOTO
K3, ecnu Bce npoune pacueTHbIE YCIOBHS OAMHAKOBBI?
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12.Kakue nepexoHble NPOLECChl, KpOME MPOLIECCOB IMMYCKa U camo3aIycka
3JIEKTpOJBUTaTesIell He0OX0JUMO MPUHUMATh BO BHUMAHUE P POBEPKE MAKCUMAIIbHBIX
TOKOBBIX 3aIIUT Ha JOXKHOE cpadaThiBaHuE?

13.ITo kaKkOMy KpUTEPUIO ONpesieNnsIeTcss HEOOXOIUMOCTb yueTa, IPU pacueTe TEMIIepaTyphbl
Harpesa kabeinei TokoM K3, nporieccoB TernooOMeHa MEXy KUIOH U U30JIALuen?

14.Kax BiusieT U3MEHEHUEe HOMMHAIbHOM MOIIHOCTH TpaHc(opMaTopa COOCTBEHHBIX HYX/ Ha
ypoBeHb TOKOB K3 1 Ha yCcJI0BHS camo3amycKa 3J1eKTpoiBUTraTesnei?

15.Kakue 10cTOMHCTBA U HEIOCTATKU UMEET MCII0JIb30BaHKe 00Ma3ku Kabemnei He
NOIeP>KUBAIOLICH TOPEeHNUs?

16.ITouemy Ha OOJIBIIMHCTBE JIEKTPOCTAHIIMM IPUMEHSETCS IBHOE PE3EPBUPOBAHHE
TpaHc(hopMaTopoB COOCTBEHHBIX HYXKA?

17.Kakue MeponpusaTHs U B KAKOW MTOCIIE0BATEILHOCTH IIPOBOASTCS IIPH MOITYYCHUH
pPacyYeTHBIX TEMIIEPATYp, MPEBBIIAIOLINX MPEACTHHO JOMYCTUMBIC Il KaOemnel, HaXoAsIuxcs
B DKCILTyaTaluu?

18.Kak u mouemy U3MeHsI0TCS 3HaUeHUs! TOKOB K3 ¥ mpog0IKUTENIHbHOCT CaMO3aItycKa
JIBUTaTelIeH pH NepeBojie NUTaHus ¢ pabouero TpaHcopmaTopa cOOCTBEHHBIX HYX/1 Ha
pe3epBHBIit?

19.11o kakuM pacyeTHBIM YCIOBHUAM U KPUTEPUAM IIPOU3BOIUTCS MPOBEPKA TEPMUYECKON
CTOMKOCTH M HEBO3rOpaeMOCTH Kalesel B 2JIEKTPOyCTaHOBKax HampsikeHuem a0 10 kB?
20.Kakum crioco60oM MOKHO YIIy4LIMTh OTHOILIEHHE TOKOB I'PYNIIOBOro camo3anycka u K3?
21.ITouemy npu K3 B anexrpoycraHoBkax HanpsbkeHueM 6 u 10 kB acuaxpoHHbIe 1BUTATENN B
Te4eHHe Bcero BpeMeHu K3 neicTByIOT Ha yBeIM4YeHHEe TOKa B IIOBPEXKICHHOM LIEMH, a B
AIIEKTPOYCTAaHOBKAaX HalpsbkeHHueM 10 1 kB yBenndeHune Toka MpOMCXOAUT JIMIIb B HaualbHOU
craauu npouecca K3, a Ha KOHeUHON cTaAuM aCUHXPOHHBIE IBUTaTENIN MOTYT J€MCTBOBATh Ha
yYMEHbILIEHUE TOKa?

22 Kak 1 moueMy U3MEHSETCs BIUSHNAE aCUHXPOHHBIX ABUrarene Ha Tok K3 npu usmenenuu
AIIEKTPUYECKON yaneHHOCTH TOUKU K3 OT UCTOYHMKA M OT ACUHXPOHHBIX JIBUraTesen?
23.KakoBbl 0COO€HHOCTH BIMSHHMS aCHHXPOHHBIX ABUraTesnei mpu ayroseix K3 nmo cpaBHeHUIO
C METAJUIMYECKUMHU?

24 Kak BIHSAIOT aCHHXPOHHBIE IBUTATENIN HA YyBCTBUTEIBHOCT OCHOBHOW U PE3EPBHOM 3aIUT
ot K3?

25.Kakue TUIIbl 3alUTHBIX alnapaToB IPUMEHSIOTCS B DJIEKTpoycTaHOBKax 10 1 kB? Vkaxure
UX NPEUMYIIECTBA U HEAOCTATKU?

26.Kak 1 mouemy BIHsI€T Ha YyBCTBUTEIBHOCTh U CEIEKTHBHOCTh MaKCUMAaJIbHON TOKOBOM
3alllUThl TPYNIOBOI KaOEIbHOW JMHUM CEYEHHE KaOeJbHBIX JTUHHM, MOJKIIOUYEHHBIX K
IUTAEMOM €10 BTOpHUHON cOopke?

27.Kakue MeporpHusaTHS MOXHO OCYIIECTBUTH (B MOPAIKE IPEANOUTUTENILHOCTH) JUIS
YBEJIMUYEHUS YyBCTBUTEIIBHOCTH OCHOBHOM 3alIUThl OJUHOYHOT'O MPUCOEUHEHMSI U TPYIIIOBOI
nuHun?

28.Kak ocymiecTBisieTcs OJIMKHEE U JaJlbHee pe3epBUPOBAHUE 3alUT B AJIEKTPOYCTAaHOBKAX
IIEPEMEHHOT0 TOKa HanpspkeHueM a0 1 kB?

29.YT0 MOXHO IPEAIPUHATD B CIy4ac HEBBIIIOJHEHUS YCIOBUM IO OTCTPOMKE 3alUTHI C
3aBUCUMOM BPEMATOKOBOM XapaKTEPUCTUKOW OT ITYCKOBBIX TOKOB JBUTaTENs?

30.Kakue a51eMeHTHI CeTH ONepaTUBHOIO IIOCTOSIHHOTO TOKa, IpH pacuere K3, cienyer
CUMTaTh HeNWHEHHBIMH? B Kakux ciy4yasx HUX HEIMHEHMHOCTHIO MOXKHO OBLIO ObI
npeHeopeyn?

31.Ykaxure (HakTOpbl, CHUKAIOILIUE IOCTOBEPHOCTh pe3yiabTaToB pacueta K3 B
aNIeKTpoycTaHOBKax HampspkeHueM 10 1000 B? Kakum 06pa3oM MOKHO MOBBICHTH
JIOCTOBEPHOCTB PACUETHBIX JTAaHHBIX O Tokax K3?

32.Kakue Tumbl pacuenureneil CIoIb3yIOTCs B aBTOMAaTHUYECKUX BBIKITIOUATENsAX ?

33.Kak oprann30BaHO 3JEKTPONUTAHUE YCTPOUCTB PEICHHOMN 3aIMUTHI HA JIEKTPUUECKUX
craniuax? Kakue oTKIr04aromuye 3aluTHbIE annapaThl IPUMEHSFOTCS?
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34.KakoB0 Ha3HauY€HUE Pa3HbIX TUIIOB pacLENUTENEeH aBTOMATUYECKUX BbIKIItouaTenein? Yem
o0ecreunBaeTcsi TOKOOIpaHUYMBAKOLIee AEHCTBUE aBTOMAaTHYECKUX BBIKIIFOUaTeNnei?

35.Kak y4uThIBatOTCS IPU pacdyeTe KOPOTKUX 3aMbIKaHUH aKKyMYJISITOpPHBIE OaTtaper 1
3apsiAHbIE yCTporcTBa?

Marepuanbl A1 NPOBEPKH OCTATOYHBIX 3HAHUH
1.Vkaxure pacueTHbI BUI KOPOTKOI'O 3aMbIKaHUS IPU MPOBEPKE UyBCTBUTEIBHOCTH
3allMTHBIX allapaToB B AJIEKTPOYCTaHOBKaxX HamnpspkeHueM 1o 1000 B?
OtBeTsl:

1. 1) OyroBoe KOPOTKOE 3aMblKaHMe.
2. 2) MeTannuMyeckoe KOPOTKOE 3aMblKaHMe.

Bepnpiii otBeT: 1) J[yroBoe KOpoTKO€ 3aMbIKaHUE.
2.YKaxuTe pacueTHOE MECTO KOPOTKOT'0 3aMbIKaHHsI IIPU IIPOBEPKE UyBCTBUTEIBHOCTH
3alllMTHBIX allapaToB B AJIEKTPOyCTaHOBKaxX HampspkeHuem 10 1000 B?

OtBeTsl:

1. 1) B KoHUe 3aWmL,aemoit 30Hbl.
2. 2) B Hayane 3aWMLLLaEeMOMN 30HbI.

Bepnsiii otBeT: 1) B KOHIIE 3amuiiaemMoli 30HbI.
3.YKaxuTe pacyeTHYI0 MPOJOJDKUTEILHOCTh KOPOTKOTO 3aMBbIKAHHUS ITPU TIPOBEPKE
YyBCTBUTEIHHOCTH 3alIUTHBIX allllapaToB B AJIEKTPOYCTAaHOBKaX HampsbkeHueM a0 1000 B?
OTBeTHI:

1. 1) HayanbHbliA MOMEHT KOPOTKOIO 3aMblKaHUS.
2. 2)Bpems cpabaTbiBaHUA NpoBepAEmMOro annapara.

Bepnpriii otBeT: 2) Bpems cpabaTeiBaHMs IPOBEPSIEMOT0 anmnapara
4.Yxaxute pacueTHbIN BUJ KOPOTKOTO 3aMbIKaHHUS IIPH NPOBEPKE OTKIFOYAIOIIEH
CIIOCOOHOCTH 3aIIMTHBIX allapaToB B 3JIEKTPOYyCTaHOBKaX HampspbkeHueM 1o 1000 B?
OtBeTsI:

1. 1) AyroBoe KOPOTKOE 3aMbliKaHMe.
2. 2) MeTannunyeckoe KOPOTKOE 3aMblKaHMeE.

Bepuslit otBeT: 2) Mertannnueckoe KOPOTKOE 3aMbIKaHHE.
5.YKaxuTe pacueTHOE MECTO KOPOTKOT'O 3aMbIKAHHUSI ITPH MPOBEPKE OTKIFOYAIOIIEH
CHOCOOHOCTH 3alllMTHBIX allapaToB B 3JEKTPOYCTaHOBKaX HampshkeHueM 10 1000 B?
OTBeThI:

1. 1) B KoHUe 3aLML,aemMoit 30HbI.
2. 2) Ha knemmax 3alMTHOro annapaTa co CTOPOHbI UCTOYHMKA.

BepHnpiii otBeT: 2) Ha kiieMMax 3alllUTHOTO anmapara co CTOPOHbI HCTOYHUKA.
6.YKaKuTe pacueTHBIN TUII KOPOTKOTO 3aMbIKaHUs PU IPOBEPKE OTKIIIOYAIOLIEH
CIIOCOOHOCTH 3alIMTHBIX allllapaToB B 3JIEKTPOYCTaHOBKaX HampsbkeHueM 10 1000 B?

OtBeThI:

1) IByx(ha3zHoe KOPOTKOE 3aMbIKaHHE.
2) Kak npaBuiio Tpex(azHoe KOpOTKOE 3aMbIKaHHUE.
Bepnpriii otBet: 2) Kak npasuiio Tpex@a3zHoe KOPOTKOE 3aMbIKaHHE.
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7.YKaXUTe pacyeTHBIM BUJ KOPOTKOIO 3aMbIKaHUS IIPU IIPOBEPKE TEPMUYECKON CTOMKOCTH
KaOeIbHBIX IUHUHN B AJIEKTPOyCcTaHOBKaxX HampspkeHueM 10 1000 B (camble skecTKre yCclIoBUs
IIPOBEPKH)?

OTtBeTsI:

1) lyroBoe KOpOTKOE 3aMblKaHMeE.
2) MeTannuyeckoe KOPOTKOEe 3amMblKaHMe.

BepHnblii oTBeT: 2) Meraminyeckoe KOPOTKOE 3aMbIKaHUE.
8.YKakuTe pacueTHyIO NPOJODKUTEIIBHOCTh KOPOTKOI'O 3aMbIKaHUS IIPH ITPOBEPKE
TEPMUYECKOI CTOMKOCTH KaOEeJIbHBIX IMHHUIA B AJIEKTPOYCTaHOBKAxX HampspkeHueM a0 1000 B
(cambIe KECTKHE YCIOBHS ITPOBEPKH)?
OTtBeThI:
1) HauanpHBII MOMEHT KOPOTKOTO 3aMbIKaHUS.
2) Cymma BpeMeHH cpabaThIBaHUS 3aIUTHI M ITOJTHOTO BPEMEHH OTKIIIOUEHHS 3al[UTHOTO
anrmapara.
Bepusriii otBet: 2) Cymma BpeMeHU cpabaThIBaHUS 3AIIUTHI U MIOJIHOTO BPEMEHHU
OTKJIIOYEHHS 3AIUTHOIO armapara.
9.VKaXuTe THUIl KOPOTKOTO 3aMBIKaHUS MPH MIPOBEPKE TEPMUIECKON CTOMKOCTH KaOeIbHBIX
JVHUHN B 3JIEKTPOYCTaHOBKaX HanpsbkeHueM 10 1000 B (camble xkecTkue ycinoBusi NpoBepKu)?
OTBeThI:

1) OaHodasHoe KOpOTKOoe 3amblKaHMe.
2) TpexdasHoe nnm ogHodasHoe KOPOTKOE 3aMblKaHMe (bobliee 3HaYeHMe TOKa).

Bepusriii otBet: 2) Tpexdasznoe unm ogHodasHoe KOPOTKOE 3aMbIkaHue (OobIiiee
3HAYCHHE TOKA).
10.YkaxuTe MeCTO KOPOTKOI'O 3aMbIKaHUs IIPU IIPOBEPKE TEPMUUYECKON CTOMKOCTU KaOeIbHbBIX
JUHUHN B 3JIEKTPOYCTaHOBKaX HanpsbkeHueM 10 1000 B (cambie xkecTkue yciaoBUs IPOBEPKH)?
OTBeThI:

1) Hauano kabenbHOWN NUHUMN.
2) KoHeL, KabenbHoM NMHUM.

Bepnpriii otBet: 1) Hauano xaGenbHOM JIMHUY.

II. Onucanue wikanvt oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10

Onucanue xapakmepucmuku 8blnoaHeHus sHanus: PadoTa BIOJIHEHA B paMKax "MpoJABUHYTOro"
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUUYECKUX PEIICHUH

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTu MaTepualia ecTh He3HAUUTEIbHBIC
HETOCTATKH

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: PaboTta BEIMOTHEHA B paMKaXx "MoporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BBITIOJTHEHA BEPHO. HA BOMPOCH! YIIIYOJIEHHOTO YPOBHS
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha 0cCHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOM COCTABIISIOIIMX.
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