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IlacnopT ¢oHJA OLIEHOYHBIX CPeJCTB

Tabmmma 1
dopmMupyemsble OueHouHbIe
Moaynb AUCHUTIAHEI KOMITeTeHLIUU MaTepuasbl KonuyectBo
WU UX YaCTH U Cpe/iCTBa
Obwue cgedeHust 0 3agura TP 73
nepexooHbIX Npoyeccax CobecenoBaHue
P poy [TKoc-1. Criocoben ( A )
8 3Hep2ocucmeme TCk (TCn) 71
OCYI1IeCTBJISITh
Cmamuueckas u
MOHUTOPHHT 3augura I1P
OuHamuuecKas 68
< TeXHUUeCKOT0 (CobecenmoBanuie)
ycmou4ugocmb COCTOSHIS
2eHepamopda TCk (TCn) 53
= obopygoBaHus
AsapuliHble pexcumbl, [OICTaHI
JId8UHA YACMOMbl, Y — 3amura ITP 17
/IABUHA HANPAXCEHUS, ceTeit (CobecernoBantie)
asmomamuka
3Hep2ocucmem TCk (1Cn) 25

1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJANMBbIE

JIJ11 OITEHKY 3HAHUI, YMEHHN 1 HABBIKOB JIEAATE/IbHOCTHU

B ITPOLHECCE OCBOEHUSA JUCIHUII/INHbI

Tabsuija 2 — PopMUpyeMble KOMITETEHI[UH

Kog n O1jeHOoUHbIEe
Ko v HarimMeHOBaHMe UHAWKATOPa JOCTHXKEHUS
HavMeHOBaHHe Marepuasbl
KOMIETeHLIUH (YaCTh KOMITeTEHLIUN)

KOMITeTEHLIUU Y Cpe/iCTBa
[TKoc-1. OO611ue cBefieHUs O TIePeXOHbBIX TPOILjeccax B IHEPrOCUCTEME.
Criocoben Cratuyeckas U IMHaMUUeCKasi yCTOMUUBOCTh TeHepaTopa.

OCYILLIeCTBJISITh ABapuiiHbIe DeXXUMBI, JIABUHA YaCTOThI, TaBUHA HaTIPSDKEHUS,

MOHHUTOPUHT aBTOMAaTHUKA SHEPrOCUCTEM

TeXHUUECKOTO
COCTOSIHUA 3amgura [P

N/-1nkoc1 OcyljectsisieT MOHUTOPUHL o
obopymoBaHus (Cobeceno-
. TeXHUUYECKOTO COCTOSTHUSI 060py/I0BaHUS
TMO/ICTaHL[AU o o BaHMe)
MO CTaHLIUW 3JIEKTPUUECKUX CeTer

3/1eKTPUUYECKUX TCk (TCn)

ceTen




OueHOUHbIe MaTepUa/ibl U CPe/iCTBA /I MPOBEPKU
copMHPOBAHHOCTU KOMIIETEHI[UM

Moayns 1. O6uiue cBeieHUsI 0 TIePexX0AHBIX MPOIeCCax B YHEPTrOCUCTEME.

Bonpocbl 015 cobecedo8aHus:
Uto HasbIBaeTCs nepexosHbIM IIpoLieccoM?
YTo Ha3bIBaeTCs aBapUMHbBIM PEXXUMOM?
Yrto Ha3bIBaeTCs KOPOTKMM 3aMbIKaHUEM?
YTo Ha3bIBaeTCs Meperpy3Kom?
Yem oT/IMUaeTCS Pe)XUM Meperpy3ky 0T pe)KrhMa KOPOTKOI'O 3aMbIKaHUs ?

6. Kakve BHJbl KODOTKMX 3aMbIKAaHUW BO3MOXXHBI B CETSIX C U30JIMPOBaHHOM
HeWTpasbio?

7. Kakue BHJbl KOPOTKMX 3aMbIKaHUKM BO3MOXXHBI B CETH C IJIyX03a3eM/IEHHOU
HEUTPaJIbI0?

8. Ha3oBuTe 0CHOBHBIE TPUUYNHBI BOSHUKHOBEHUS aBAPUWHBIX DEXXUMOB.

9. Kakue fonyiieHuss NpPUHUMAKOTCS TPYA MPOCTEUIINX PacuéTax TOKOB KOPOTKOIO
3aMbIKaHUA?

10.Kako¥ UCTOYHMK Ha3bIBAeTCSI MICTOYHUKOM HEOTPaHWUYE€HHOW MOLHOCTH?

11.YTo Takoe HauasbHasi (ha3za KOPOTKOIO 3aMbIKaHUs?

12.YT10 nokasbiBaeT Haya/ibHas (pa3za KOPOTKOTO 3aMbIKAHUS ?

13.Uto yunThIBaeT +/2 B hopMyJie OrMcaHKs epexoHOro rnporecca?

14.3apucyiTe ¥ OKa)KWTe Ha BpeMeHHOM JjuarpaMMe MTHOBEHHOe 3HaueHUe TOKa.

15.3apucyiTe ¥ MOKa)KUTe Ha BpeMEHHOW [AuarpaMme aMIUVIMTyJHOe 3HauyeHue
HarpspKeHUs.

16.3apucyiiTe ¥ MOKa)KUTe Ha BpeMEHHOM JijuarpaMmMe JielCTBYHoIlee 3HaueHue TOKa.

17.I1o0 KakoMy 3aKOHy W3MEHSIeTCs HalpskeHue Ha 3a)KMMax JBuraressi IIpu
KOPOTKOM 3aMbIKaHUM Ha ero Kjiemmax?

18.M13 KakuX COCTaBJIAIOLIUX COCTOUT TOK KOPOTKOIO 3aMbIKaHUsS C TOUKU 3PEeHUs
riepexoHOro npouecca?

19.0T uero 3aBUCUT 3aTyxaHWe ariepruoguUYeCcKOr COCTaBIsitoLen Toka K37?

20.ITo kakoMy 3aKOHY M3MeHseTCs arepruoAudeckas cocrasistolas Toka K37?

21.Kak n3MeHsieTCsl TOK KOPOTKOT'O 3aMbIKaHWs [IPU Ha/IMUMU TOKA HArPy3KU?

22.B KakoM MOMEHT BpeMeHH HaCcTyIaeT yJapHoe 3HaueHue Toka K37?

23.]17151 yero He0O6XOIMMO 3HATh YAAPHBIM TOK K3?

24.Kak BBIYMC/IUTH yAapHbIM TOK K37?

25./1ns1 uero HeoOXoAMMO 3HaTh TOK K37?

26.T1pu Kako Havya/IbHOM (pa3e Oy[eT HaUMeHbILINH YAAPHbBIN TOK?

27.I1pu Kako¥ HadyaibHOU (ha3e OyeT HauOObIINI YAAPHBIN TOK?

28.3amnuiMTe ypaBHeHHe, onuchkiBatoiiee TOK K3 6e3 yuéTta Toka Harpy3Ku.

29.3anuiurre ypaBHeHue ToKa K3 ¢ yuéTOM TOKa Harpy3kKHu.

30.4YT0 nokasbiBaeT yroj KOpOTKOr'O 3aMbIKaHUS?

31.3a cuéT yero yBenuuuBaeTcs yros toka K37

32.3a CYéT yero ymeHsbliiaeTcs yros Toka K37?

33.Kak paccuurtats Tpéxdasnbiii TOK K3 Ha mmHax TTI?

AR
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34.Kak paccuuTtaTh AByX(a3Hbii TOK K3 B KOHI|e IMHUY 3/7IeKTporepesaun?

35.Kak paccuuTaTe TIOCTOSHHYHO  BpeMEHW  [IeMCTBUS  alepUuou4yecKor
COCTaBJISIIOLIEN TOKA KOPOTKOTO 3aMbIKaHHUS?

36.3aueM pacCUMTHIBAETCS T[IOCTOSTHHAsE BpeMeHM [IeMCTBHUSI arlepuoudecKou
COCTaBJISAIOLIEN TOKA KOPOTKOTO 3aMbIKaHHUS?

37.[auTe onpejesieHre TEPMUHY «KOPOTKOE 3aMbIKaHUEY .

38.3anummTe GopMyy A1 HAXOXK/AEeHUs TOKa Tpex(a3HOoro KOPOTKOTO 3aMbIKaHMUS.

39./1300pa3ute BEKTOPDHYIO [JuarpaMMy HampsDkeHWd y TOTpeOuTesiss  IpH
Tpex(ha3HOM KOPOTKOM 3aMbIKaHUM BBIIIIE 110 JTUHUU.

40.Ha3oBuTe 371eKTPUUECKUM anmnapar, 3allyLatoldi OT KOPOTKHAX 3aMbIKaHUM.

41.3apucyiiTe BEKTODHYHO [AWarpaMMy TOKOB W HarpsbKeHUM Tpyd Tpexga3HoM
KOPOTKOM 3aMbIKaHUM.

42 .Ha3zoBUTe OMacHOCTH KOPOTKOT'O 3aMbIKaHMS.

43.[1aviTe onpesieJieHUe TEDMUHY «yZapHOe 3HaueHWe TOKa KOPOTKOTO 3aMbIKaHUS».

44.Ha30BuUTe NIPUUYMHBI BOSHUKHOBEHUSI KOPOTKUX 3aMbIKaHUM.

45.9T0 Takoe UMeHOBaHHas eIUHULIA?

46.1lepeunciite  OCHOBHble  VMMEHOBaHHble  eJUHULIBI,  UCIIOJb3yeMble B
3JIeKTPOTEXHUKE.

47.3anuiuuTe (opmysy A5 pacueTa TOKa OAHO(PA3HOTO KOPOTKOTO 3aMbIKaHUSI B
VIMEHOBaHHbIX eIMHULIaX.

48.TTocTpoiiTe BEKTOPHYIO JWarpaMMy HarpsbkeHWd y TioTpebuTens, ecid
MPOU301LI0 OAHO(Aa3HOe KOPOTKOE 3aMbIKaHHeE BhIILIEe 110 JTMHUU.

49.3anummTe (QopMy/y [ pacueTa TOKa ABYX(a3HOTO KOPOTKOTO 3aMbIKaHUSI B
VIMEHOBAHHBIX eIMHULIAX.

50.ITocTpoliTe BEKTOPHYI [AuarpamMmy HarpsbkKeHUM W TOKOB TpU Tpex(da3HOM
KOPOTKOM 3aMbIKaHUH.

51.Yem orpaHuumMBaeTCcsi TOK KOPOTKOIO 3aMbIKaHWs, IPOM3OLIEINIero Ha IIWHaX
MOACTaHLIMN?

52.YT0 Takoe OTHOCUTE/IbHbIE €IUHULIBI?

53.Kak BBIYMCIUTH COTNPOTHUBJIEHWE JIMHUM 3/eKTpoliepe/iaudl B UMEHOBaHHbBIX
eIMHULAX ?

54.[17151 uero UCITOMb3yIOTCS 0a3uCHbIe BeJIMUMHBI TOKOB 1 HATIPSDKEHMI ?

55.UT0 Ha3bIBaeTCs MICTOYHMKOM HeorpaHUYeHHON MOII[HOCTH ?

56.IToueMy BesliurHY 06a3UCHOM MOII[HOCTH BLIOMPAIOT TIPOM3BO/IBHO?

57.0muImmTe MeTOAMWKY pacyera TOKOB KODOTKOTO 3aMblKaHUSI B 0Oa3MCHBIX
e JMHUL[aX.

58.UTo TIpouM30iiZieT ¢ TOKOM KOPOTKOTO 3aMbIKaHHS, eCM 0a3uCHYH0 MOIIHOCTB
yBenuuTh B 10 pas?

59.B ueM BbIpaKaeTcsi 3M€KTPOAMHAMUUECKOe [JeMCTBHE TOKAa KOPOTKOTO
3aMBbIKaHUA?

60.B uyem oOMacHOCTbL Upe3MepHOro 3/IeKTPOJMHAMUYECKOro [JeWCTBUSI TOKa
KOPOTKOT'O 3aMbIKaHHUS?

61.IIpuBeuTe NMpUMep pacyeToOB 3/71€KTPOJAMHAMHUUECKOTO [IelCTBUSI TOKa KOPOTKOI'O
3aMbIKaHUs.

62.3apucyliTe HampaBjeHWe CWJ, BO3/eMCTBYIOI[MX Ha TIPOBOJAHUK C TOKOM,
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HaxO/SALMKCSA B MarHUTHOM TI0JIe.

63.Kak npoBepuTh Ha CxBaTbIBaHUe IPOBO/A JIMHUU 3JIeKTpoliepesaun’?

64.1Ipy KakoM BHJe KOpPOTKOIO 3aMbIKaHHUsSl IPOBEpSOTCSA INPOBOAHUKU JIDOII Ha
CXJleCTbIBaHue?

65.Kak yMeHbIIMTb 3/IEKTPOJMHAMUYECKUE CWUJIbI, JEeUCTBYIOLIME Ha MPOBOJHUKHU
IpY KOPOTKOM 3aMbIKaHUU?

66.B kakoM Kjacce ceTer 3aMbIKaHUE Ha 3eMJII0 He SIB/ISIETCSI aBaPUUHBIM PE>XXKUMOM ?

67.3apucyliTe KOHTYp MPOTeKaHUs TOKa 3aMbIKaHUs Ha 3emiito B cety 10 KB.

68.UTO MpOUCXOAUT C HaNpPSDKEHUEM HEeMOBPEXIEHHbIX (a3 OTHOCUTETbHO 3eMJTU
TIpY 3aMbIKaHWU Ha 3eMsit0 B cety 10 kB?

69.Kak onpesieMTh TOK 3aMbIKaHHS Ha 3€MJIH0, UCXO/Sl U3 BEKTOPHOM AXarpaMMbl?

70.Kak BBIUMC/IUTh TOKM 3aMbIKaHUSI Ha 3emio B BJI, ucrionb3ys mpub/IKeHHbIHN
MeToJ, pacuera?

71.Kak BbIUUC/IUTh TOKU 3aMbIKaHUs Ha 3eM/1t0 B BJI?

72.MokHO i nipuKacatbcs K onopam 10 u 35 kB?

73.Kak BBIUMCIUTH TOK 3aMbiKaHus Ha 3emm0 B KJI, ucrmonb3ys Tpub/IMKeHHBIH
MeToJ, pacyeTa?

TectupoBanue (TCK, TCn)

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema:

YTo Ha3bIBaeTCs Mepexo HbIM Mpoueccom?

+13MeHeHHe TOKOB U HarpspKeHW TIpU repexo/ie CUCTeMbl U OJJHOTO YCTaHOBUBIIIETOCS
COCTOSIHUSI B JIpyroe

peXXuM, Mpy KOTOPOM B TIPOBO/THHUKAX JTMHUM 3JIeKTpoIiepe/iauy, MallliH U arrapaToB
BO3HUKAIOT TOKU, TIPEBBILIAIOIIME BEJIUUHHBI, 10ITyCKaeMble HOpMaMU

pe>KuM paboThl CeTH, TIPU KOTOPOM COeAMHSIFOTCSI HAKOPOTKO JBa ¢a3HbIX MTPOBO/A
PEeXUM, MPHU KOTOPOM COEIUHSIFOTCS [IB€ TOUKH 3/IEKTPUUYECKOM LeTH C pa3HbIM
MOTEHLMAa/IOM Yepe3 Majioe TiepexojHoe COMPOTHB/IeHHE

ABapuUMHBIMH Pe)XMMaMM SIBJISIHOTCSA:

+KOpPOTKOe 3aMbIKaHHe, reperpy3ka

KOpPOTKOe 3aMbIKaHUe, eperpy3ska, TshKembli MyCK ABUraTeem

reperpysKa, TsUKeJIbli Iy CK JBUraTesieu

peBepCHpOBaHKe MOII[HBIX ABUTaTesieil 03 0CTaHOBKHU, TsDKe/bId MyCK JBUTaTesel

UTo Ha3bIBaeTCA aBapUMHBIM Pe)XXUMOM?

+ ¥3MeHeHUe COCTOSHUS CeTH, He TpeJlyCMOTPEeHHOe 3KCILTyaTallMOHHBIMU
XapaKTepruCTUKaMU, pe3yJIbTaTOM KOTOPOI'O SIB/ISIeTCS pe3K0oe M3MeHeHUe TOKOB U/IU
HaTpsSKeHUH, U3-3a Uero Co3Z,aéTcst yrpo3a Bbixo/ja U3 CTPOsi MOTpebuTeield nim
Y4aCTKOB CeTH, a TAKXKe yrpo3a [IJisl JKA3HU JIF0/jeld U JKUBOTHBIX

peXXuM, TIpU KOTOPOM COEIUHSIFOTCS [IBE TOUKHU 3/IEKTPUUECKOU LeTy C Pa3HbIM
TOTeHLIKa/IOM uepe3 Majioe Iiepexo/iHoe COIPOTUB/IeHHe



PEXXHM, IIPY KOTOPOM COE/IMHSIOTCS Yepe3 Majioe Iepexo/iHoe CONpOTHB/IeHUe (Pa3HbIN
TIPOBOJ, Y 3eMJISI

pekuM, NpU KOTOPOM COeZIMHSIOTCS Yepe3 Majloe IiepexoZiHOe CONpPOTHB/IeHNe (ha3HbIN
Yl HyJIeBOW TTPOBOJJHUKH

Yto Ha3bIBaeTCss KOPOTKHMM 3aMbIKaHHEM?

Vi3MeHeHHe TOKOB U HalpsyKeHUH TP Nepexo/ie CUCTeMbI M OJJHOTO yCTaHOBUBILIET OCS
COCTOSIHUSA B [Ipyroe

peXkuM, TIpU KOTOPOM B MIPOBOJHUKAX JIMHUM 3/1EKTPOIlepe/iauu, MallllH 1 arirnapaTroB
BO3HUKAIOT TOKH, MPEeBbILIAIOLI1e BeJIMUMHBI, [0IyCKaeMble HOpMaMU

peXXuM paboThI CeTH, IPU KOTOPOM COeJMHSIFOTCS HAKOPOTKO /iBa (ha3HBIX MPOBO/A
+peXXUM, MPU KOTOPOM COEIUHSIFOTCS [iB€ TOUKH 3JIEKTPUUYECKOM LeTU C pa3HbIMU
MOTEHLMa/laMH uyepe3 Majioe MepexoJHOe COMPOTUBIIEHHUE

YT0 Ha3bIBaeTCHa PeXKUMOM Ieperpy3Ku?

V3MeHeHHe TOKOB U HaMpsyKeHWH TPU Mepexo/ie CUCTeMbI M OJJHOTO yCTaHOBUBILIET OCST
COCTOSIHUSA B [Ipyroe

+peXXuM, TPy KOTOPOM B TIPOBOJHUKAX JIMHUU 3JIeKTPOIlepejauy, MallliH U arraparoB
BO3HUKAIOT TOKH, MPeBbILLIAIOL1e BeJIMUMHBI, [0IyCKaeMble HOpMaMU

peXXuM, TIpU KOTOPOM COeIMHSIIOTCS yepe3 MaJjioe repexofHoe CONPOTUB/IEHE JiBa
(a3HBIX IPOBOZA

PeXXuUM, NPy KOTOPOM COEJIMHSIOTCS [jBe TOUKH 3JIEKTPUUYECKOM LeTr C pa3HbIM
TOTeHL1a/IoM uepe3 Majioe fepexoJHOe COTPOTUB/IEHUE

Uto Ha3bIBaeTca Tpex(a3HbIM KOPOTKUM 3aMbIKaHHEM?

PeXUM, MPY KOTOPOM COEIMHSFOTCSI Yyepe3 MaJsioe NepexoHOe COMPOTHBIIeHHE (Da3HbIN
TIPOBOJ, U 3eMJISA

PEeXUM, NMPYU KOTOPOM COEIMHSFOTCSI Yyepe3 Masioe NepexojHOe COMPOTHBIIeHHE (Da3HBIN
Yl HyJIeBOW TIPOBOJHUK

peXxuM, IIpyu KOTOPOM COeJMHSOTCS Yepe3 Majioe repexofHoe CONPOTUB/IeHNe Ba
(a3HbIX poOBOZA

+peXkuM, TPy KOTOPOM COeIMHSAOTCS Yepe3 Majioe repexojHoe CONPOTUB/IeHHe TPU
(a3HbIX IPOBOZA

YTo Ha3hIBaeTCA HEMETA/I/IMYECKUM KOPOTKHM 3aMbIKaHHEM?

+KOPOTKOE 3aMbIKaHHe Uepe3 Mepexo/IHoe CONMpPOTHB/IeHHe (BETKa, Oropa U T. [1.)
HEeToCpeICTBEHHOe COeJUHEHME IBYX Pa3HOMMEHHBIX (Da3HbIX IPOBO/IOB

oba oTBeTa BepPHbI

HEeT BEpHOT'0 OTBeTa

YTo Ha3bIBaeTCA MeTa//IMYeCKHUM KOPOTKHUM 3aMbIKaHHEM?

KOPOTKOE 3aMbIKaHHE Uepe3 MepexoiHOe COTIPOTHB/IeHNE (BeTKa, Oropa U T. /1.)
+Hernocpe/ICTBEHHOE COeJUHEHHE IBYX PA3HOMMEHHBIX (ha3HBIX TTPOBO/IOB

oba oTBeTa BepPHbI

HEeT BEpHOI'0 OTBeTa



B ceTsix ¢ KAKUM THIIOM 3a3eM/IeHUs HeUTPa/IM MOXKeT BO3HHKATh Tpex(a3Hoe
KOPOTKOe 3aMbIKaHue?

C TJIyX03a3eM/IeHHOM HeHUTpasbio

C W30JIMPOBAHHON HEUTPaJIbIO

¢ 3¢ (PeKTUBHO 3a3eM/IeEHHON HEUTPAJIbIO

+B0 BCeX BhbILLIENIEPEYNC/IEHHbIX BUAX CeTer

IIpuurHOW BO3HMKHOBEHHs TPeXx(a3HOro KOPOTKOro 3aMbIKAaHHA MOKET ObITh:
I'PO30BbIE ITepeHarpsKeHUs

IIOBBIILIEHUEe CeTeBOIr'0 HallpsDKeHUs

+CXJ1eCTbIBaHUE ITPOBO/IOB

3arpsi3HeHHe U30JIALUU

ITociegcTBreM Tpex(¢a3HOro KOPOTKOro 3aMbIKAaHHS MOXeT ObITh:
TIOBBIIIIEHUE CETeBOTO HaMpsHKeHUS

+B0O3ropaHue U301

3arpsi3HeHue U30JISILUU

V3MeHeHre TUIa 3a3eMJ/IeHUs HelTpaiu

Ykaxure YPdBHE€HHE JUIA pacCyeTad TOKd TpEX(l)EBHOl"O KOPOTKOro 3aMbIKdHHA B
KOHIIe IMHUM:
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YKaxuTe ypaBHeHHe [|/If1 pacyeTa ToKa Tpex(a3HOro KOPOTKOro 3aMbIKaHUS B
HauaJie JIMHUHU:
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Kak u3MeHUTCs HanpspbkeHHe y moTpeduTesisa npu Tpex¢a3sHoM KOPOTKOM
3aMbIKAQHUH BbIIIIE MO JIMHUM?

OCTaHeTCs TIPeXKHUM

YMEHBIIUTCS

YBEJIUUUTCS

+0y1eT paBHO HYJTIO

Kak u3MeHHUTCS HanpspbkeHHe y mMoTpeduTensa npu Tpex¢a3sHoM KOPOTKOM
3aMBbIKAHUM HUKe 110 JIMHUM?

OCTaHeTCs MPeXKHUM

+YMEHBIIUTCS

YBeJIUUYUTCS

OyZeT paBHO HYJIIO

YTo TaKoe yJapHbIii TOK KOPOTKOIr0 3aMbIKaHUA?

+MaKCHMa/lbHOe aMIUIUTYJHOe 3HaueHre TOKa KOPOTKOr0 3aMbIKaHHWsl, HacTymaroljee
yepe3 MOJIOBUMHY Iepuoja TMOoC/ie ero Hadasaa

aMIUIMTYJHOE 3HaYeHHe TOKa KOPOTKOIO 3aMbIKaHUs

JIeMCTBYIOLLlee 3HaUeHre TOKa KOPOTKOTO 3aMbIKaHHs

MIHOBEHHOE 3HaueHHe TOKa KOPOTKOIO 3aMbIKaHUs

Y papHbIii TOK Tpex(a3Horo KOPoTKOro 3aMbIKaHHUA PacCUMTHIBAIOT N0 (hopmy.ie:
+

Y napsbiii K03 duuueHT paccuMThIBaeTcs no gpopmy.ie:

B kakux npejenax IpMHUMAKT yAapHbIN K03 (HLHEHT TOKa KOPOTKOro
3aMBbIKaHMsI I/If ceTell Ce/IbCKOX0351IlICTBeHHOr0 Ha3HAUeHus1?

1...2

1...1,2



1,8
+1,2...1,4

B Kakux npeje/siax NPUHUMAIOT y/JapHbIM K03()(HUIMeHT TOKa KOPOTKOT0
3aMbIKaHHUA /i/ISl CeTed MPOMBILI/IEHHOr0 Ha3HaYeHus?

1...2

1...1,2

+1,8

1,2...1,4

Uto Takoe HauasibHas ()a3a KOPOTKOro 3aMbIKaHHA?

+yros OT MOMEHTa Mepexo/ia CHHYCOU/Ibl Yepe3 HyJ/Ib IPU BO3paCTaHUU MTHOBEHHBIX
3HAUeHWH [0 MOMEeHTa BO3HUKHOBEHUSI KODOTKOT'O 3aMbIKaHUS

yroJs1 MeX/ly TOKOM M HarpsbkeHUuem

YroJ1 MeX/ly TOKOM M MOLJHOCTBIO

yros1 MeX/ly TOKaMU B pasHbIX (a3ax

/I3 KakMX COCTaB/IAIIINX CK/Ia/|bIBaeTCA TOK TPex(a3Horo KOpoTKoro
3aMbIKaHHA?

TOIbKO CBOOOITHOM

TOJIKO TIPUHY>K/|€HHOM

+CcBOOOTHOM U TPUHY>K/[€HHOMN

TIPUHY>KJ€HHOM B OJHOM (pa3e U MPUHYXIEeHHOM B JIpyrou (pase

B KakoM oTydyae yAapHbIN TOK TPpex(a3HOro KOPOTKOro 3aMbIKaHHsA 0y/eT
Oosibiire?

eCJIA yroJ1 KOPOTKOT'O 3aMbIKaHMs1 COBIaJaeT C Haya/JbHOU (Pa3oi ¥ PUCYTCTBYeT TOK
Harpysku

eCJIA yToJ1 KOPOTKOI'O 3aMbIKaHUsI COBIaJaeT C Haya/JbHOU (pa3bl ¥ OTCYTCTBYET TOK
Harpysku

€CJIM yToJ1 KOPOTKOT'O 3aMbIKaHUs OT/IMUaeTCsl OT Havya/lbHOU (pa3bl Ha yroa 90°
TIPUCYTCTBYeT TOK Harpys3ku

+@eC/IM yroJl KOPOTKOTO 3aMbIKaHHS OT/IMUaeTCsl OT Hava/JlbHOM (ha3bl Ha yrou 90° u
OTCYTCTBYeT TOK Harpy3Ku

Kak B/iMsieT Ha/IMuKe TOKA Harpy3Kd Ha 3HadyeHHe CBOOOAHOM COCTaB/IAIOIIEH?
cBOOO/IHasi COCTABJISIFOIIIAsE He U3MEHSIeTCSt

+ cBOOO/IHAsT COCTaB/ISIONIAsT YMEHBIIIAeTCst

cBOOO/IHasi COCTABJISIOIIIAsT YBE/TUUMBALTCS

cBOOO/THasi COCTABJISIFOIIIAst CMEIaeTCsl OTHOCUTETbHO HarlpsKeHUsT

3HaueHNe MPUHYK/JEHHOU COCTAB/IAKIIEH TOKA KOPOTKOIr0 3aMbIKaHUA 3aBUCUT
oT:

+HarpspKeHUs1 U COIPOTUB/IEHUST

HarpspKeHust
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COTPOTUBJIEHUS
3HaueHUs KO3(pPULeHTa MOLLHOCTH

YKakuTe BeKTOPHbIe jMarpaMMbl TOKOB M HaNpsHKeHUd npu TpexdasHoMm
KOPOTKOM 3aMbIKaHHH.

Ua Ika Ua -
Tkc
Uc Ub Uc Ub
Ikb Ikb
A
Ua Ika
Ikc
Uc Ub
Uc Ub
Ikb
B T
+A

= @

BesinuuHa TOKa Tpex(a3HOro KOPOTKOro 3aMbIKaHHs 3aBUCHUT OT:

+ HaTpsDKeHUs CeTH, COTIPOTUBJIeHUs TpaHC(hOpMaTopa, COTIPOTUB/IEHUS] TMHUU
371eKTponepeadu 10 TOUKHM KOPOTKOTO 3aMbIKaHUS

KOJINUeCTBA BKJIFOUEHHBIX 3/IEKTPO/JBUTATE/IeN

KaueCTBa MOHTa’Ka JIMHUM 3/IeKTpOIiepesauun

pacCTosIHUSI MeXKAy MPOBOJaMU U 3eMJiei

ITocTrosinHas Bpemenu T (¢) ijenu ¢ MHAYKTUBHOCTBIO L (I'H) M aKTUBHBIM
conporuB/ieHueM R (Om) onpepensierca nmo popmy.ie:

+ T=L/R

T=R/L

T=RL

T=R+L

IMoanuTky Touku K3 ot ABUrarenei B cersx A0 1000 B ciegyer yuyuThbIBaTh, €C/IH:
+ CyMMapHbIM HOMUHAJIbHBIA TOK JABUraTesier He npeBbiaeT 10% 3HaueHust
TepuoIMYecKOr CcocTapJisttoler Toka K3

yCTaHOBJIEHO ABUrareseit 6osibiie 4
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CyMMapHbIli HOMUHA/IbHBIW TOK JIBUTaTesiel He TpeBbIliaeT 5% 3HaueHus!
TeprUoANYEeCKOr COCTaB/IsroIer ToKa K3
K JIMHUU 371eKTporiepe/iauu MOAK/I0UeHbI TONBKO 3JIeKTPO/BUTaTe/n

Kakue ejuHMIbI HU3MepPeHUs HAa3bIBAlOT UMEHOBAHHbIMHU?

+Ha3BaHHbIE B YeCTh YUeHbIX, OTKpbIBIIMX UX (['eopr Om, AHape Mapu Ammep,
Aneccanipo BosibTa)

3aIMChIBaeMbie C OO/BILION OYKBBI

HMMeloLLMe TIPUCTABKY KWJI0-, MALIU- U T.[.

He UMeroLI[1e MPUCTaBKU KWJIO-, MALJIU- U T. [.

BekTop TOKa 0TCTaeT 0T BeKTOPAa HanpsbKeHHsi HAa Harpy3kKe:
aKTHUBHOU

€MKOCTHOM

+ UHAYKTUBHOH

WH/JYKTUBHO-eMKOCTHOM

BekTop TOKa onepe)xaeT BeKTOP HanpsDKeHUs1 HA Harpyske:
aKTUBHOU

+ eMKOCTHOM

WHJYKTUBHOMN

VH/YKTUBHO-€MKOCTHOMN

BekTop TOKa coBIajaeT C BEKTOPOM HallpsHKeHUs Ha Harpy3ke:
+ aKTHUBHOU

€MKOCTHOM

VHYKTABHOU

VH/I[yKTUBHO-€MKOCTHOMU

KakoB xapakTep ToKa Tpéxdga3Horo, AByx(¢a3Horo, ogHo¢a3HOro KOPOTKOro
3aMbIKAHUH?

aKTUBHBIN

peakTUBHbIN

€MKOCTHOU

+UHIYKTUBHbIN

IIpocreiimas Tpéxda3Has nenb — 3TO:

HeCMMMeTpUYHasi Tpéx@asHas Ljeflb C COCPeZ0TOUeHHbIMU [TapaMeTpaMu Mpu
OTCYTCTBUM TPaHC(OPMATOPHBIX CBs3el

+cUMMeTpryYHasi TpéxdaszHas 1jerb C COCPeJOTOYEHHBIMU MapaMeTpaMu TIpU
OTCYTCTBUHU TPaHC(POPMaTOPHBIX CBsI3el

cUMMeTpHuYHas TpéxdasHas Liernb C pacrpezeleHHbIMY ITapaMeTpamMy MpyU OTCYTCTBUU
TpaHC(OPMATOPHBIX CBsi3eM

cuMMeTpryYHas TpéxdaszHasi 1ieflb C COCPeZ0TOUeHHBIMU NTapaMeTpaMu MpY HaTuuuU
TPaHC(OPMAaTOPHbBIX CBS3EH
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IIpu pacueTre TOKa KOPOTKOr0 3aMbIKaHHWs MPUHUMAKOT /IOMYIIeHUSA:

TOYKA KOPOTKOT'O 3aMbIKaHUSI MUTAETCSI OT UCTOUHUKA HEOTPAHUYEHHOM MOIIIHOCTH
BCe (pa3bl UMEIOT 0/IMHAKOBOe aKTUBHO-UHAYKTUBHOE COTIPOTHB/IEHHE

yacToTa ToKa B cetd pu K3 He u3meHsieTcs

+BCe Mmepeuync/ieHHbIe OTBEThI BEPHbI

YTo Ha3bIBaeTCsl HCTOUHUKOM HeorpaHNueHHOM MOIHOCTH?

m060M CHHXPOHHBIN TeHepaTop

+Takasi TOUKa B CE€TU, B KOTOPOMU Tpu TF060M pexkriMe paboThl TIOTpeOuTe s
HarmpsDkeHUe u3MeHsieTcst He 6osiee uem Ha 5%

mobast TOUKa 371eKTPUUECKOM CeTH

BCe Tepeurc/ieHHble OTBeThbl BEePHbI

ABapuiHBIMH Pe)XXUMaMM B CeTAX C U30/TUPOBAHHON HENTPaA/IbIO AAB/IAIOTCS:
+Tpexda3Hoe KOPOTKOe 3aMbIKaHHe, IByx(a3Hoe 3aMbIKaHUe, ABOWHOE 3aMbIKaHe Ha
3eMJTIO, TIeperpy3Ka

Tpex(a3Hoe KOPOTKOe 3aMblKaHHe, AByxda3Hoe 3aMblKaHUe, IBOMHOE 3aMbIKaHHe Ha
3eMJTI0, 0JHO(a3HOe 3aMbIKaHHe Ha 3eMJT0, Tleperpy3Ka

Tpexda3Hoe KOPOTKOe 3aMbiKaHHe, Byxda3Hoe 3aMblKaHHe, O/HO(a3HOe 3aMbIKaHUe
Ha 3eMJII0

Tpex(¢a3Hoe KOPOTKOe 3aMblKaHHe, OJHO(a3HOe 3aMbIKaHKe Ha 3eMJI0, TeperpysKa

YeM onacHbI JJBOMHbIE 3aMbIKaHMA Ha 3eM/II0?
HUYEeM

repexo/ioM B Tpex(a3Hbie 3aMbIKaHUS

+ Tepexo/ioM B /IByX(a3Hbie 3aMbIKaHUsI
0OpBIBOM MPOBO/IOB

Tok ogH0(a3HOr0 KOPOTKOr0 3aMbIKaHNsI B KOHI|e IMHUM PAaCCUMTHIBAKOT JAJIS:
TIPOBEPKU anrapaToB Ha TEPMUYECKYHO0 CTOMKOCTh

+pacueTa 3alUThl

BbIOOpA TIPOBO/IOB

BCe OTBEThI BepPHbI

Yto Ha3bIBaeTcs 0jHO(a3HbIM KOPOTKUM 3aMbIKaHUEM?

PE>XHM, TIPY KOTOPOM COE/IMHSIOTCS uepe3 Masioe repexoJHoe CONpOTHB/IeHUe (Pa3HbIN
TIPOBO/J, Y 3eMJISI

PE>XHM, TIPY KOTOPOM COE/IMHSIOTCS uepe3 Majioe repexoJHoe CONpOTHB/IeHUe (Pa3HbIN
Yl HyJIeBOW TTPOBOJJHVKH

+BepHBI NTepBbI U BTOPOM OTBETHI

PEXUM, MPY KOTOPOM COEIUHSIOTCS Yyepe3 Masioe TepexoZHOe COMPOTHB/IEHKE iBa
(a3HbIX IPOBOZA
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Yro Ha3bIBaeTcs ABYX()a3HbIM KOPOTKHMM 3aMbIKaHHEM?

PE>XHM, TIPY KOTOPOM COE/IMHSIOTCS Uuepe3 Majioe repexofHoe CONpOTHB/IeHUe (Pa3HbIi
TIPOBO/J, Y 3eMJISI

PE>XHM, TIPY KOTOPOM COE/IMHSIOTCS uepe3 Majioe repexoJHoe CONpOTHB/IeHUe (Pa3HbIN
Yl HyJIeBOW TTPOBOJJHVKH

+peXXuM, IPU KOTOPOM COeJUHSAIOTCS Yyepe3 Majsioe repexojHOe CONPOTHBIIeHE /IBa
(a3HbIX IpPOBOZA

PeXXUM, NMPY KOTOPOM COEIMHSIFOTCSI Yyepe3 Masioe NepexoHOe CONPOTHUB/IEHHE TPU
(a3HBIX IPOBOZA

Ykaxure hopmMyJ1y /I pacuera ToKa ByX()a3HOr0 KOPOTKOI'0 3aMbIKaHHs B
KOHIIe JINHUH:

[o=—Yn

b Bz +z,)
J
EEREICAY

— Uﬂ
Ly = 70

\/g[ 20’4 +ZnemJ

+

Ykaxute hopMyJ1y A/ pacuera ToKa 0JHO(A3HOr0 KOPOTKOr0 3aMbIKaHHS B
KOHIIe JINHUU:

I, =——u
YB3z +z,)
J
=
V3(z, )
I, = Ys
K Z(l)
+ \/g 70,4 +7
3 nem
J
N zN,
3
Ykaxute ¢gopMysty A/is1 pacyeTa TOKa 0JH0(a3HOr0o KOPOTKOI0 3aMbIKaHHsI BO3JIe
TpaHcdopmaropa:
-
YB3z +z,)
I, = Ys
o=
V3(z, )
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+ \/g ( A ;13,4 j
3
_ UJI
IK 7 1)
\/§ ]:;’0,4 + Znem

Kakoe 3HaueHMe TOKa KOPOTKOI'0 3aMbIKaHUSl pacCUMTHIBaeTcs 1o opmysie

o= Yn
Bz 7,)?
+J1eUCTBYIOLL[ee
aMIUIATYHOE

ylapHOoe
MTHOBEHHOE

Ykaxure ¢popMyJ1y /Il pacueTa MTHOBEHHOI'0 3Ha4eHHUsA TOKa KOPOTKOro
3aMbIKaHMA:

o= Ys

LNz 2,)
Xk

@, = arctg——

k
+ i = 1,sInH

Ykaxure ¢popMyJ1y /I pacuera yrjia «@» npy KOPOTKOM 3aMbIKaHUU:
U./Y

V3(z, +2,)

I, =

= arct X4
+ Pk g R,

YKakuTe BeKTOPHYI0 ANarpaMMy TOKOB U HanpsbKeHUuM Nnpu AByx¢a3HoMm
KOPOTKOM 3aMbIKaHHH:
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Ike

Uc

Ua Ika

Ikb

Ua

Ikb

Ika

Ub

Ua Ika
Ikc

Uc Ub

Ikb

KakuMu conpoTHB/IeHUAMH 00/1a/jaeT MPOTsHKeHHas JIMHHSA /IeKTpornepejayun?
TOJIbKO aKTUBHBIM

TOJIbKO UH/IYKTUBHBIM

+aKTUBHO-UHIyKTUBHBIM

aKTUBHO-€MKOCTHBIM

Kak u3MeHHNTCH aKTUBHOE CONPOTHUB/IEHHUE TIMHUU NPH YBe/IMUeHUU PACCTOSIHUSA
MeXxAy (pa3HbIMU MPOBOAHUKAMMU?

+He U3MEeHUTCS

YMEHBIIUTCS

YBeTUUUTCS

3aBUCUT OT aKTUBHOT'O COTIPOTUBJIEHUS

Kak u3MeHHNTCs peaKTHBHOE CONPOTHUB/IeHHe TUHUM [P YBeJIMYEHHU PaCCTOAHUA
MeXxAy (pasHbIMU IPOBOAHUKAMMH?

He U3MEeHUTCS

YMEHBILUTCS

+yBeTMUUATCSA

3aBUCUT OT aKTUBHOI'O COTMIPOTHBJIEHUS

YKaxuTe BepHbIA MOPSAAOK Pacyera TOKa KOPOTKOro 3aMbIKaHUSI MeTO/J0M
HMEHOBAHHBIX eJUHHUIL:

+COCTaBUTh PAaCUETHYIO CXeMY U CXeMy 3aMell|eHusl, PACCUUTATb COMPOTHBIIEHUE 10
TOUKM KOPOTKOT'O 3aMbIKaHUs1, HAUTH TOK KOPOTKOI'O 3aMbIKaHUSsI

paccuuTaTh COMPOTUB/IEHUE /10 TOUKHM KOPOTKOI'O 3aMbIKaHUs, HAUTU TOK KOPOTKOTO
3aMbIKaHUS
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COCTaBUThb PACUETHYIO CXEMY, PACCUUTATh COMPOTUBJIEHHE [JO TOYKA KOPOTKOTO
3aMbIKaHWs], HAUTU TOK KOPOTKOT'O 3aMbIKaHUsI COCTaBUTh CXeMY 3aMelleHUs
HaWTU TOK KOPOTKOTO 3aMbIKaHUsI, COCTAaBUTb PACUETHYIO CXeMY, COCTaBUThb CXEMY
3aMelleHus], paCCYMTaTb COMPOTUBJIEHHE /10 TOUKM KOPOTKOTO 3aMbIKaHUS

YTo noKasbiBaeT yroJi Harpy3kKu?

MOILHOCTb

+0TCTaBaHWe U/ OTNlepe)XKeHre TOKAa Harpy3Ky HarpsbkeHueM
[eMCTBYIOLLlee 3HaUeHNe TOKa HarpysKu

aMIUIMTYJHOE 3HaYeHHe TOKa Harpy3Ku

ITo KakoMy nyTH Oy/ieT MPOTeKaTh TOK 04HO0()a3HOr0 KOPOTKOI0 3aMbIKaHHUA?

+110 0fHOM 0OMOTKe TpaHchopmaTopa, pasHOMY MTPOBO/Y, TOUKe KOPOTKOTO
3aMbIKaHUs1, HyJIeBOMY TIPOBO/IHUAKY

110 OfIHOM 0O0MOTKe TpaHcdhopMaTopa, pa3HOMY TIPOBO/Y, TOUKE KOPOTKOTO 3aMbIKAHUSI,
(da3HOMY ITPOBO/TY, IPYTrOM 0OMOTKe TpaHchopMaTopa

10 TpeM 0OMOTKaM TpaHCcopmaTopa, AByM JIMHEHHBIM ITPOBOAHUKAM, TOUKE
KOPOTKOT'O 3aMbIKaHUsI

10 TpeM 0OMOTKaM TpaHCopmaTopa, TPeM JUHENHbIM TIPOBOAHUKAM, TOUKe KOPOTKOT'O
3aMbIKaHUs

ITo KakoMy nyTH Oy/leT MPOTeKaTh TOK 0HO0(a3HOr0 KOPOTKOr0 3aMbIKaHHUA Ha
3eMJII0?

+110 OfIHOM 0OMOTKe TpaHcdhopMaTopa, (pazHOMY POBO/Y, TOUKe KOPOTKOTO
3aMbIKaHUsI, 3eMJie, 3a3eMJIeHHIO MO/ CTaHI[U1

110 OZIHOM 0OMOTKe TpaHcdhopMaTopa, pasHOMY TIPOBO/Y, TOUKE KOPOTKOTO 3aMbIKAHUSI,
da3HOMY TIPOBO/TY, IPYroM 0OMOTKe TpaHchopMaTopa

0 TpeM 0OMOTKaM TpaHcopmaTopa, ABYM JIMHeHHbIM ITPOBOAHUKAM, TOUKe
KOPOTKOTO 3aMbIKaHUS

10 TpeM 0OMOTKaM TpaHCc(opmaTopa, TPeM JMHEeNHbIM TIPOBOAHUKAM, TOUKe KOPOTKOT'O
3aMbIKaHUSI

ITo kakoMy NyTH OyAeT NpoTeKaTh TOK ABYX()a3HOr0 KOPOTKOr0 3aMbIKaHHA Ha
3eMJII0?

1o o/iHOU 0O6MOTKe TpaHchopMaTopa, ha3HOMY MPOBOAY, TOUKe KOPOTKOTO
3aMbIKaHus, 3eMJie, 3a3eMJ/IeHUIO TT0/ICTaHL[UU

+110 0fHOM 00MOTKe TpaHcdopmaTopa, pasHOMY MPOBOAY, TOUKe KOPOTKOTO
3aMbIKaHus1, (a3HOMY MPOBOAY, APYyroit 06MoTke TpaHchopMaTopa

1o TpeM 0OMOTKaM TpaHchopMaTopa, JBYM JIMHEMHBIM ITPOBOIHUKAM, TOUKe
KOPOTKOI'O 3aMbIKaHUs

1o TpeM 0OMOTKaM TpaHcopmaTopa, TpeM JTUHeHHbIM NIPOBOJHUKAM, TOUKe
KOPOTKOI'O 3aMbIKaHUsI

ITo kKakoMy nyTH Oy/jeT IPOTeKaTh TOK TPex(a3HOro KOPOTKOro 3aMbIKaHHA Ha
3eMJII0?
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TI0 OJJHOM 0O0MOTKe TpaHcdhopMaTopa, (pa3HOMY MPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHus, 3eMJie, 3a3eMJIEHUIO TT0/ICTaHL[UU

110 OZIHO¥M 0O0MOTKe TpaHchopMaTopa, ha3HOMY TTPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHus, Ga3HOMY TIPOBOAY, Ipyroii 06MoTKe TpaHchopMaropa

110 TpeM 0OMOTKaM TpaHcopmaTopa, AByM JIMHEHHBIM ITPOBOAHUKAM, TOUKE
KOPOTKOT'O 3aMbIKaHHSsI

+110 TpeM 0OMOTKaM TpaHcopmaTopa, TPeM TUHENHbIM NPOBOJHHUKAM, TOUKe
KOPOTKOT'O 3aMbIKaHHSs

Comnporusiienue cety 10 kB npuBoauTcs K Hanpspkenuro cetu 0,4 kB
YyMHO)XeHHeM Ha Ko3(pPuiuenr:

TIpUBeJeHUs

NpUBe/IeHUs B KBajipare

+TpaHc(opMaliiy B KBajipaTe

TpyBe/IeHUs U fiefleHneM Ha K03 duiieHT TpaHchopMaliu

Pe>XuMbI padoThI YIeKTPUYECKOH CeTH JAe/IATCA Ha:
+yCTaHOBUBIIMECS, [IepeX0/IHbIe

MEeHSIIOIMeCs], eMCTBYOLLINe

JleHCTBYOLLIe, MTHOBEHHbIE

MTrHOBEHHbIE, YCTaHOBUBIIIHECS

HecumMmeTpuuHbIe K.3. — 3TO:

+ KOPOTKO€ 3aMblKaHUe B 3JIeKTPOYCTaHOBKe, TP KOTOPOM OZHa U3 ee (a3 HaXO[UTCS
B YCJIOBUSIX, OT/IMUHBIX OT YCJIOBUM [IPYTUX (Da3

KOPOTKO€ 3aMbIKaHVe B 37IeKTPOYCTaHOBKE C Pa3HbIM PacCTOSIHAEM 0 (a3

BCe KOPOTKHE 3aMbIKaHUsI

KODOTKO€ 3aMbIKaHHe B 3/IeEKTPOYCTaHOBKe, TIPH KOTOPOM Bce (ha3bl HaXOsATCS B
O/IMHAKOBBIX yCJIOBUSIX

YTo Ha3bIBaeTCs OTHOCUTE/IbHBIMH BeJIMUMHAMHU?

+06e3pa3mMepHbIe BeJIMUMHbI, IPYBe/leHHbIe K OJHOMY HOMUHA/IbHOMY 3HaueHHUI0
(HampspKeHUs1, TOKa, MOLLIHOCTH)

O/THU Be/TMUHHBI, BEIpaXKeHHbIE uepe3 Apyrre

Be/TMUMHBI 6e3 e JUHUI] U3MepeHus

beccrcTeMHbIe BeJTAUHHBI

Kako# ypoBeHb HanpsbKeHWsi MPUHUMAETCA 32 HOMUHA/IBHbBIN?
Bceraa 380 B

BCerjla IMHelHOe HanpshKeHue

+TOT YpPOBEHb HarpsDKeHUs], Ha KOTOPOM BeZlyTCSl pacueThl
HarpsbKeHre UCTOYHUKA
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Ykaxxure ¢popMysty A/l HAX0XKAEHUA HANIPSDKeHUs B OTHOCUTE/IbHBIX eJJUHHUIIAX:

U, =2
+Yu UH
U

U, =—4%4
UH

U

U e —
100
_ Uy
74200

Kakoe HanpspkeHHe MPUHUMAIOT 3a 0a3ucHoe?
+Cpe/iHee Ha yyacTKe CeTH

JTMHEWHOe

dasHoe

JleACTBYIOLL[ee

YKakuTe BepHbIA MOPSAAOK Mepexo/ia UMEHOBAHHBIX COMPOTUB/IEHUN K
OTHOCUTE/IbHBIM 0a3MCHBIM:

+BBIUMC/IUTh COTIPOTUB/IEHHE 3/leMeHTa ceT B OMax, MPHUBeCTH COMPOTUB/IEHNE K
0a3rCHOMY HaIIpSHKEHHIO TOH CTYIIeHH, Ha KOTOPOM PacCUMTBLIBAETCS TOK KOPOTKOTO
3aMbIKaHMsI, OTHECTH COTIPOTUB/IEHHE K Oa31CHOMY COTIPOTUB/IEHUIO

BBIUMC/IUTh COTIPOTUB/IEHHE 3/leMeHTa ceTu B OMax, OTHeCTU COTIPOTUBJIEHUE K
6a31CHOMY COTIPOTUBJIEHUIO

BBIUMCJ/IUTH COTMIPOTHB/IeHUE 37ieMeHTa ceTh B Omax, pUBeCTH CONPOTHUBJIEHNE K
6a3rCHOMY HarpsDKeHUIO TOU CTyTIeHH

BBIUMC/IUTH COMPOTHB/IEHHE 37ieMeHTa ceTh B Omax

YeM PYKOBOACTBYIOTCS TP BbIOOpe 6a3UCHOM MOII[HOCTH?
6a3urcHast MOIITHOCTb PaBHA MOIITHOCTH TIOTpeOHTe st
+6a3ucHasi MOIITHOCTb BLIOMPAeTCsi POU3BOJIBHO

6a3ucHasi MOIITHOCTb PaBHA MOIIHOCTH TpaHCchopMaTopa
Ga3ucHasi MOIIHOCTD Bcerjja paBHa 100 KBA

Kak paccuMThIBaTh TOK KOPOTKOIr0 3aMbIKaHHS, €C/Id OTHOCUTE/IbHOEe PacyéTHoe
CONMPOTHUBJ/IECHHE MEeHbIIIe TPéx?

+HCI0/1b30BaTh METO/, PACYETHBIX KPUBBIX T'eHepaTopa, 0THOCUTe/IbHY10 3 C
reHeparopa

1o 3akoHaM Kupxroda

110 3aKoHy OMa

BCE OTBEThI BEPHbI

W3 Kakux CTafuy COCTOUT NepexoAHbIN MPoLecC NPH KOPOTKOM 3aMbIKaHUH
BOJ/IH3M reHepaTopa?

+CBepXMNPOBOJHON MPOLIeCC, CTafus 3aTyXaHUsl, YCTAHOBUBILUUCS PeXXUM
CBepXIPOBOJHOM IPOLIeCC, yCTaHOBUBLIMMCS PEXXUM
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repexo/HbIN MPOLIeCC, CTausl 3aTyXaHUsl, YCTAHOBUBLLIUKCS PeXXUM
YCTaHOBUBIIMMCS PEXXUM, MepeXOAHbIN NPOLIeCC, CTa/Ius 3aTyXaHUsl, yCTaHOBUBLIUNCS
pexxum

KakoBo cooTHoOIIeHHe TOKOB B CBEpPXIIPOBOJHOM PpE€XHUME, CTAAUH 3dTYXAHHUA,
yCTAHOBUBILIEMCH pexxume?

+1csepx™ Lsaryx™>Iycranos

ICBepx:I3aTyX:IyCTaHOB

Lcgepx™ Lsaryx=Iycranos

ICBer: I3aTyx> IyCTaHOB

KakoB0 COOTHOLIEHHE CONPOTUB/ICHHI B CBEPXIIPOBOJHOM PeXXMMe, CTaiuH
3aTyXaHHsl, yCTAaHOBHBILIEMCS PeXHMe?

ZCBepx:Z3aTyx:ZyCTaHOB

+Z.ceepx<Zzaryx<Zycranos

L coepx™> Lsaryx™ ZLiycranos

ZCBepx:Z3aTyx:ZyCTaHOB

Tabsuna 3 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMIETEeHI[HI

Kop v HauMeHOBaHUe Kputepuu ouieHrBaHus1 c(OOPMUPOBAHHOCTH
WHAWKaTOpa JOCTW)KeHHs KOMITeTeHLIMU (YacTU KOMIETEHLMH)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auTeHO»
(4acTH KOMITETEHLIUN) 50-100% ot MakcuManbHOTro 6asna

CTyJeHT IpyYHYMaeT akTUBHOE yyacThe B Xo/e
TIPOBe/IeHUs MPaKTUYeCKUX 3aHATHH, TIPaBUIBHO
N-1nkoc-1 OcylliecTsiisieT OTBeuaeT Ha I10CTaB/IEHHBIE BOIIPOCHI 10 TeMe, 3HAeT

MOHUTOPHHI TEXHUUYECKOT0 o011Mie CBe/leHus O TIePexX0IHbIX TIpoljeccax B
COCTOsIHUSI 000PY/ZIOBaHUs SHeprocucTeMe, CAHXpOHHbBIX TeHepaTopax MeTo/ie
TO/ICTAHLIUM 3/IeKTPUUYECKUX OTHOCHTE/IbHBIX eIUHMLI, Ha 6a30BOM ypOBHe
ceteid criocobeH OCyIeCTB/IATb MOHUTOPUHT TEXHUUYECKOTO

COCTOSTHUSI 000pY/10BaHUS MO/ CTAHLIAN
37IeKTPUYECKUX CeTer

Mogayasb 2. CTaTnueckasi U /HHaMHUecKasi yCTOMUMBOCTh IreHepaTopa

Bonpocbl 015 cobecedo8aHus:

1. B KakoM ciiy4ae UCTOUHUKUA MOIIIHOCTU MO>KHO 00BeIMHUTD?

2. Kak paccuntaTh TOK K3 OT ByX MCTOUHUKOB Pa3HOU MOLLIHOCTH?

3. UTo o03HauvaeT TIOHATHE «3KBUBA/IEHTHAs 3Be3[ja» WM «3KBUBAJIEHTHbIN
TPEYTOJIbHUK» COTPOTUBJIEHUN?

4. 3ammmmire TipeoOpa3oBaHHe TPEYTroJbHUKA COIMPOTHUBIEHUH B SKBUBAJEHTHYIO
3Be3ny.

5. 3armuiuTe  npeobOpa3oBaHWe — 3Be3bl  CONPOTHBAEHWM B SKBUBAJEHTHBIM
TPEeYTOJIbHUK.
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6. Kak paccuuTtaTb TOK TpéxX(a3HOro KOpPOTKOro 3aMblkaHusi B juHMU 10 KB C
nuTariyM TpaHchopmatopom 35/10 kB?

7. Kak paccurTaTh TOK JBYyX()a3HOT0 KOPOTKOIO 3aMbIKaHHsI?

8. Kak BbIUMC/IMTH aKTHMBHOE, peaKTUBHOE U TOJIHOe COTPOTUB/IEHUS] TPEX(Pa3HOTO
JBYX0OMOTOUHOTO TpaHchopMaTopa?

9. Kakum o6pa3oM MOKHO yuecTb COTpoTHB/aeHHe JuHUKM 10 KB mpu pacuéTe Toka
K3 na mmnax 0,4 xB?

10.Kak BBIUMCIUTL COMPOTHB/IEHWE JIMHUW 3JIEKTpOIepelauyd B UMEHOBAHHbIX
eJUHULIaX?

11.KakK BBIYHMC/IUTH COTIPOTHUB/IEHUE peakTopa?

12.KakK BBIYMC/IUTb COMIPOTHUB/IEHUE TeHepaTopa?

13.Kak BbIUMC/IUTb HOMUHA/BHBIM TOK TeHepaTopa’?

14.Kak  BBIUMC/IIUTH  OTHOCUTE/BHBIM  HOMHHA/IbHBIM  TOK U HarlpsbKeHUe
3/1eKTPOYCTaHOBKU?

15./]n1s1 Uero MUCToJb3yIOTCSI Oa3uCHBIe BeJTMUMHBI TOKOB W HaIlPSDKeHUN ?

16.Kak  BBIUMC/IATHL  TIO/THOE  OTHOCUTe/NbHOe  0a3uCHOe  COIPOTHB/IEHHE
TpaHchopmaropa?

17.Kak BbIYUCIUTE ITOJTHOE OTHOCUTE/TbHOEe Oa3rCHOe COTIPOTUBIIEHHE Pe3uCTopa?

18.Kak BbLIYUC/IUTH ITOJTHOE OTHOCUTE/TbHOe 6a3rCHOe COTPOTUB/IEHHE JTMHUN?

19.49T10 Ha3bIBaeTCd UCTOUHUKOM HEOTPAHMYEHHOU MOIIIHOCTH?

20.IToueMy BesTMUMHY 0A3UCHOM MOIIIHOCTA MO>KHO BbIOHMPATh ITPOU3BOJILHO?

21.YeMy paBHBI 0a3vCHble HalpPsDKeHHs, MPHHAMaeMble B pacuéTaX MeETO/[OM
OTHOCHUTEJIbHBIX eUHULL?

22.01nuImmTe MeTOIUKY pacuéta TOKOB K3 B OTHOCHTEBbHBIX 0a3HCHBIX eIMHUIIAX.

23.0mnummmTe MeTOAMKY pacuéta TOKOB K3 B OoTHOCHTe/bHBIX 0a3MCHBIX eIWHUIIAX
TMpY NTMTaHUM OT UCTOYHMKA OTPAaHUUYEHHOU MOIIIHOCTU (FeHepaTopa).

24.0muiiMTe METOAUKY pacuéra TOKOB K3 B OTHOCHTe/bHBIX 0a3MCHBIX eUHHULIAX
TIpU IUTAaHUM OT UCTOUHUKA HEOTPaHWYeHHOW MOIIHOCTH (TeHepaTopa).

25.UT0 TIpOM30MAET C TOKOM KOPOTKOTO 3aMbIKaHMS, ec/id 0a3MCHYH0 MOIIHOCTh
yBenunTh B 10 pas?

26.B uém coctour 0COOEHHOCT, pacuéTa TOKOB KOPOTKOTO 3aMbIKaHUS
OT UCTOUHUKA OT'PaHUUYEeHHOW MOIIHOCTHU (reHepaTopa)?

27.410 Takoe ABP u /19 4ero ucrosib3yercs?

28.B kakoii MOMeHT BpeMeHU HabJitofiaeTcsi HauboJiblllee 3HaueHre Toka mipu K3
LIMHAaX reHepaTopa?

29.B Kakuve MOMEHTbl BpPeMEHU U i uero OIpefesisloTCs TOKU KOPOTKOIO
3aMbIKaHUSA?

30.ITouemy TOK K3 Ha lIMHaX reHepaTopa oOIlpefenseTcs [/ pa3sHbIX MOMEHTOB
BpeMeHu?

31.Kak Ha3biBaeTCsl COMPOTUB/IEHYE reHepaTopa B Haua/lbHbIM MOMEHT BpeMeHU ?

32.YT0 oTpakaroT paCuéTHbIe KpUBbIe reHepaTopa’?

33.Kak BbIUMC/ISIeTCS MakKCHMMasbHasi CWJa, BO3/eHCTBYHOIasi Ha MPOBOJHUK IpHU
K3?

34.3apucyliTe Y MOKa)KWTe HarpaB/ieHWe CWJI, BO3/EMCTBYIOIIMX Ha (pa3Hble
MPOBOJHMKM NpU TpéxdaszHom K3.
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35.Kak ornpejenuTb HarpaBieHWe CHUJbl, AeHCTBYHOIeHd Ha IMIPOBOJAHUK C TOKOM,
HaXOMSIIUNCSA B MATHUTHOM TT0J1e?

36.Kak npoBepuUTh Ha CXJ/IECTbIBaHVe IIPOBO/A JIMHUU 3JIeKTporepesadyun?

37.Kak 1ipoBepUTH LIMHBI MOJCTAaHLMU Ha 3JIEKTPOAUHAMUYECKYI0 yCTOMUYMUBOCTD?

38.Kak npoBepUTh arraparbl Ha 371eKTPOAUHAMHAUECKYH yCTOMYUBOCTD?

39.1py KakOM BUJEe KOPOTKOI'O 3aMbIKaHUs IIPOBepStoTCs MnpoBoAHUKU JIOII
Ha CX/18CThIBaHUe?

40.3anmIMTe ¥ MOSICHUTE YPaBHEHHE TeTJIOBOT0 OasiaHca MPOBOJHHUKA.

41.Yto nokasbiBaeT KO3(Q(ULIMEHT TEJIOOTAAa4YU [TOBEPXHOCTH?

42 Kak pacCuvMTbhIBaeTCd 3JHeprus, pacceruBaeMasi B OKPY’KAroIyk Cpeay, [AJis
IPOBO/IHUKA C TOKOM?

43.YT0 nokasbIBaeT MOCTOSAHHasA BpeMeHU HarpeBa? IIosicHUTe 3TO Ha pUCYHKe.

44.3anuvimTe ypaBHeHHWe U3MeHeHUsl TeMIlepaTyphl [IPOBOJHUKA TIPU Harpese.

45.3anuimTe ypaBHeHre U3MeHeHUs1 TeMIiepaTypbl IPOBOJHKKA TP OCThIBAHUU.

46.Kak paccuuTbiBaeTcsd TeMriepaTypa [POBOJHMKA C TOKOM B YCJIOBUSIX
9KCIITyaTaluu?

47.YT0 nokKa3bIBaeT TemMrepaTypHbId KO3(PPULMEeHT COMPOTUBIEHUS ?

48.YT0 nokasbIBaeT TemMrepaTypHbId KO3(DPUIIMEHT TerI0EMKOCTH?

49.Kak rpoBepuTh 3/1eKTPUUECKUH arrapar Ha TEpPMUYECKY0 YCTOMYMBOCTD?

50.B uém cyTh TeOpHUM CUMMETPUYHBIX COCTABJIAFOLLIUX ?

51.TIpy MOMOIIM KaKUX CUMMETPUYHBIX COCTABJISIOLUX MOKHO OIMHCaTh OO0
HECUMMEeTPHUYHBIN PEXXUM ?

52.3apucyiiTe  pacriosio)keHHe  BEeKTOpPOB  TMpsiMod, oOpaTHOW U Hy/eBOM
Noc/IeoBaTeIbHOCTeN J/1s1 TPEX ¢a3.

53.Kak Bbipasuth TOKM (a3 B u C yepes ¢asy A?

54.YT0 riokasbiBaeT oriepaTtop roBopora?

55.Kak BbIUUC/IUTH OIlepaTop roBopoTa?

56.Kak usmensitca HanpsbkeHusi a3 B u C npu ogHOo(da3HOM KOPOTKOM 3aMbIKaHUU
¢da3nl A Ha PEN npoBoHUK?

57.13 KakMX CHMMMETPHUUHBIX COCTaBJISIOIIMX COCTOMT TOK ofHO(da3Horo K3 1o
TeOPUU CUMMETPUYHBIX COCTaBJISTFOLL[M ?

58.Kax BBITJIIIUT BEKTOPHAs JuarpaMmMa Toka ogiHodasHoro K3 B cetu 0,38 kB?

59.Kak wu3MeHsieTCsl HarpsbKeHWe TMPSMOM T0C/e/JoBaTe/IbHOCTU TPy yAaleHun
OT UCTOYHUKA [MUTAHUS?

60.Kak u3meHsieTcsi HaripsbkeHHe 00OpaTHOW U HYJIeBOW I0OC/Ie[0BaTeIbHOCTH TIpU
IpUO/IPKeHNY K UCTOUHUKY TMUTAHUS?

61.B uem 3ak/touaeTcsi omacHOCTb ofiHOo(a3Horo K37?

62.B pe3ynbTaTe uero OKa3bIBaeTCSl 3HAUMTE/TbHOE TEPMHYECKOe BO3[elCTBHE Ha
IPOBO/HUKMU U arrapar?

63.B ueM omacHOCTb J/IMTENBHOIO TEPMUUECKOTO BO3/EMCTBUS Ha MPOBOJHUKU U
arraparb?

64.Kakum o6pa3om o6e30racuTh TPOBOJAHUKK U afmapaThl OT JJIUTeIbHOTO
TePMUYECKOT0 BO3/|eCTBUS TOKaA.

65.Kak HaWTu TemriepaTypy NPOBOJHUKA TpU [IJWATE/JbHOM MPOTEKaHWU TOKa
KOPOTKOT'O 3aMbIKaHHWs ?
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66.4UTo moka3sbiBaeT TeMIiepaTypHbIi KO3(PHUI[EHT COTPOTHUB/IEHUS ?
67.4T10 nokasbiBaeT OCTOSIHHAsA BpeMeHU HarpeBa?
68.UTo 03HauaeT TepMUH «aZrabaTUUeCKuii mpoLecc»?

TectupoBanue (TCk, TCn)

Bbibepume 00uH npasu/bHbIll 8APUAHM omeema

ITo TOKy KaKoro peXxuMa KOpPOTKOro 3aMbIKaHHUsA BOJ/IM3M reHepaTopa BHIOHPAIOT
odopyaoBaHue?

+CBepXIPOBOHOIO

3aTyXaHUs

YCTaHOBMBILIETOCS pEXKUMa

HOMHHAJIbHOTO Pe)KUMa

ITo TOKy KaKoro pexuMa KOPOTKOIr0 3aMbIKaHHUA BO/IU3HM reHepaTopa
o0opy/0BaHNe MPOBEPAIOT HA OTK/TIYAKOIIYI0 CTIOCOOHOCTH?
CBEpPXIPOBOZHOTO

+3aTyXaHus

YCTaHOBUBILIETOCS PEXKUMaA

HOMMHAJILHOTO peXXrMa

ITo TOKy Kakoro pexuMa KOPOTKOr0 3aMbIKaHHUsA BO/IN3HM reHepaTopa MpoBepsioT
YyBCTBUTE/IBHOCTH Pe/IeMHOHU 3al{UThI?

CBepPXMPOBOJHOIO

3aTyXxaHUs

+yCTaHOBUBLLEr0Cs peXxuma

HOMMHAJILHOTO pekumMa

Kak B/IusieT aBTOMaTHUYeCKOe pery/IMpoBaHue BO30Yy)K/IeHUsI TeHepaTopa Ha TOK
o/m3kKoro K3?

HUKAaK He BHseT

MTHOBEHHO yBeJIMUMBaeT Be/IMUMHY TOKa Ioc/ie Havana K3

+yBe/IMUMBaET BeJIMUMHY ToKa K3 uepe3 HeOO/IbITION TTPOMEXXYTOK BpeMeHHU T10C/Ie
Hauyasna K3

TOK He yBe/IMUMBAaeTCs, a HarpsbkeHre CTabuu3upyeTcst

YTo mpou30iAET C TOKOM KOPOTKOI'0 3aMbIKaHHS, €C/TH 0a3MCHYI0 MOLIHOCTD
yBemuuth B 10 pas?

+yBesmuutcs B 10 pa3

yMeHbLIUTCH B 10 pa3

YBEJIMUUTCA B 2 pasa

He U3MEHHUTCS

PacuéTHble KpHBbIe reHepaTopa 0TPa)kalT 3aBUCUMOCTD:
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TOKa KOPOTKOT'O 3aMbIKaHHsl OT COMPOTUB/IEHUS 0 TOUKM KOPOTKOIO 3aMbIKaHUs
TepUOANYECKON COCTaBJIAIOIEN OT TOKa KOPOTKOTO 3aMbIKaHUS

+TIepUOANYECKON COCTABJISIOIEed OT CONPOTUB/IEHUS [0 TOUKU KOPOTKOTO 3aMbIKaHUS
JIeACTBYIOLEr0 HaNPSDKEHUsT OT CONPOTUB/IEHUS

Kak Ha3bIBaeTcsi CONPOTUBR/IeHUE reHepaTopa B Haua/IbHbINi MOMEHT BpeMeHu?
+CBepXMNPOBOJHOE CONPOTHBIIEHHE

repexofHOe CONPOTHBIIEHHE

HOMHHAJ/IbHOE COTIPOTHBJIEHUE

COTIPOTHUB/IEHHE KOPOTKOI'O 3aMbIKaHUSsI

Yto Takoe ABP u /11 uero ucmno/ib3yercs?

+aBTOMaTHUeCKOe BK/IFOUeHUe pe3epBa, /s BKIF0UeHHsl pe3epBUPYIOIIUX JIMHUM
aBTOMaThUeCKOe BKJIFOUEHWe peakTopa, [/l yMeHblleHus Toka K3
aBTOMaTHUeCKOe BKJ/IFOUeHKe pa3phiBa, [Jis BK/IFOUEHUS JIMHU

aBTOMAaTHYeCKOe BOCCTaHOB/IeHHe paboThI, /ijisk BK/IFOUeHHsT HeCKO/IbKUX JTMHUN

B 4éM coCTOMT 0C00€HHOCTh PACUéTa TOKOB KOPOTKOTI'0 3aMbIKAHHUA 0T HCTOYHHKA
OrpaHU4YeHHON MOLIHOCTH (TeHepaTopa)?

+He00X0UMO yUHUThLIBaTh YMeHbIIIeHe HaTlPsKeHUsT

Heo0X0JUMO YUUTHIBATh YBeJTMUeHHe HaTPsKeHUS

Heo0X0JUMO YUUTHIBAaTh Pe3K0oe yBeTnUeHHe HallpsHKeHUsT

0COOeHHOCTeH HeT

Pacuet Bejercs 1o pacyeTHbIM KPUBBIM I'eHepaToOpoB B Cjly4ae, ec/Iu
OTHOCHUTE/IbHOE PaCuYéTHOe COIIPOTHUBJ/ICHHE:

OombIIe TPEX

+MeHbIIIe TPEX

MEeHbIIIe JBYX

MeHbIIIe OJHOr'0

Ykaxure ¢opmMy1y AJisi HAX0K/JeHUA MAaKCUMa/IbHOM CIIbI, BO3/ieHCTBYHOIIel Ha
npoBoAHUK npu K3:

Fo 173107 (O L
a

+ © max
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ITo KakomMy npaBuU/Iy onpeje/isieTcs HanpaB/ieHHe CIWIbL, AeliCTBYIOIel Ha
NMPOBOJHHK B MarHUTHOM I10Jjie?
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110 TIpaBUJTy IPaBOM PYKHU
10 TIpaBUIy OypaBurKa
+110 paBUJIy JIeBOW PYKHU
o 3akoHaM Kupxroda

Kak Ha3bIBaeTcsl ciia, AeMCTBYHOLAsa Ha MPOBO/JHUK C TOKOM B MAarHUTHOM moJie?
+cuna Amnepa

cua JlopeHca

cuia BonbTa

cuna HerotoHa

YKa)kuTe yC/I0BUe BO3SHUKHOBEHUs CHJ/IbI, BO3/IeliCTBYIOIIeil Ha MPOBO/] B
MarHUTHOM I0JIe:

+Ha/M4ure TOKa B TIPOBOJie

Ha/IMure U30JIsALKY TIPOBO/ia

Ha/IMure CTaIbHOU JKUJIbI B TIPOBO/Ie

paciijeriieHHas (a3a

ITo KakoMy NpaBuU/Iy onpeje/isieTcs HanpaB/ieHue MAarHUTHBIX JTUHUM?
+ 10 TpaBUJTy MpaBoii pyku (OypaBumKa)

T0 TIpPaBUJTy JIEBOM PYKU

o 3akoHaM Kupxroda

HarpaB/ieHue MarHWTHBIX JIMHUM COBIa/JjaeT C HarpaBieHueM TOKa

B03MO0)XHOCTh CX/IeCThIBaHMsI POBO/IOB 3aBUCUT OT:

TOKa Harpy3ku

Ko3(duiirieHTa MOIIIHOCTU

+ IJTUHBI O/IHOTO TIPOJIeTa, OT Beca MPOBO/ia, OT BeJIMUMHBI IMHAMUUECKUX CUJT TIPU
KODOTKOM 3aMbIKaHUU

rabapuTa TMHUH

YeM onacHbI CBepX/A0IyCTUMBbIe AUHAMUYeCcKHe cuiibl ipu K3?
BO3MO)XHO HarpeBaHue MpOBO/IOB

+BO3MO)KHO CXJ/IeCTbIBaHMeE MPOBO/IOB, pa3pyllieHue 1IKMH Ha MO/ CTaHLIUN
BO3MOYKHO TiosiB/ieHHe 3¢ deKkTa BUOpaLyu

BO3MOJXXHO MOsiB/IeHMe 3 eKTa MIIsCKU MPOBOJOB

Kak npoBepuTh BO3MOXHOCTH CX/IECTHIBaHMsI MPOBO/iA IMHUM JJ/IeKTponepeayun?
+CpaBHUTH HeOOX0[UMOe yCHUIIHe ZIJisl CXJIeCThIBAHUS C MaKCHMaTbHO BO3MOXXHBIM
CPaBHUTb TOK KOPOTKOI'O 3aMbIKaHHsI B KOHKDETHOM TOUKE C MaKCUMaJIbHO BO3MOXXHBIM
CPaBHUTB JOMYyCTUMOE HaMpsKeHre B MaTeprasie C MakKCMMalbHO BO3MOXXHBIM
CPaBHUTb JOIYyCTUMOEe HarpsyKeHHe B MaTeprasie C MUHMMAaIbHO BO3MOKHBIM

Kak npoBepuTh HIMHBI NOACTAHIIMM Ha BO3MOXHOCTH pa3pyiuenus npu K3?
CpaBHUTb HEOOXOIMOe YCHUIIHE /Ui CXJIeCThIBAHUS C MaKCHMaTbHO BO3MOXKHBIM
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CPpaBHHUTL TOK KOPOTKOI'O 3dMBIKAHHA B KOHKpETHOﬁ TOUKe C MdKCHMMAJ/IbHO BO3MO>XKHBIM
+CpaBHUTH J0IIyCTHMOE HallpsbKeHUe B MaTepuasie IMHbI C MaKCUMaJ/IbHO BO3MO>KHbIM
CPABHUTH A0OI1yCTHMOE HaIIpsPKeHKME B MaTepHrd/ie C MUHHMMA/JIbHO BO3MO>XHBIM

Ykaxute ¢opMy/1y /Il pacyeTa HaNPsHKeHHsI B MaTepHaJ/ie IHHBI:
Fo. =1.73-107(G0)r L
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ITpu KakoMm Bu/ie KOPOTKOI'0 3aMbIKaHMS NIPOBEPATCA NPoBoAHUKHY JIDII
Ha CX/IECTbIBaHUe?

+Tpex(a3HOM 3aMbIKaHUU

AByX(a3HOM 3aMbIKaHUU

o/IHO(a3HOM 3aMbIKaHUH

JIBOMHOM 3aMbIKaHUH Ha 3eMJI0

Kak 0yayT BecTH cedsi mapasiie/ibHble MPOBOJHUKH, €C/TU 10 HUM MPOTEKaeT TOK B
O/JHOM HarlpaBJ/ieHuH?

+OyayT OTTaTKUBATHCS

OyAyT NPUTATUBATHCS

OCTaHYTCSI HEeTIOABMKHBIMU

O/IVH OCTaHEeTCsI Ha MeCTe, IPYroi Oy/1eT OTTa/KUBaThCS

Kak 0yayT BecTH cedsi mapasiie/ibHbie MPOBOJAHUKH, €C/TU 110 HUM MPOTEKaeT TOK B
pa3HbIX HalpaB/IeHUuAX?

OyAyT OTTaNKUBAThHCS

+OyayT IPUTATUBATHCS

OCTaHYTCS Hero/IBUKHBIMU

OJIVH OCTaHEeTCs Ha MeCTe, IPYroi Oy/1eT OTTa/IKUBaThCS

C kakon He/JIbI0 OTIpeae/IAITCA JUHAMHUNYECKHE CHJIbI IIPU KOPOTKOM 3aMbIKaHUH?
+ 117151 TIDOBEPKU BBI6paHHbIX dIlliapaToB I10 YC/JIOBUAM ,Z[HH&MH‘-IECKOﬁ YCTOﬁqHBOCTH
AJIA TIDOBEPKU BBI6]_:){:1HHBIX dIl1apaToB I10 YC/JIOBUAM TepMH‘—IECKOﬁ CTOMKOCTU

AJId CTATUCTHUKU

BCe OTBETEI BEPHEI

Kakas mmuHa nojiBepraercs Han0o/ibIeMy JUHAMUUEeCKOMY BO3/1efiCTBHIO PU
rOPU30HTA/ILHOM PACII0/I0)KeHUH IHH?

+cpeaHss

KpauHsis jieBast
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KpauHss rpaBast
BepXHSs

CxJ/iecTbIBaHMe MIPOBO/IOB ONpee/AT A/ A/IMHbI:
BCeU JINHUU

OJIHOT'0 KHUJIOMeTpa

JIByX TIPOJIETOB

+0HOr0 MpoJieTa

Ykaxure BE€PHYHO KADTHHY JHUHAMHAYE€CKHUX CHJI

5] 5} o

g | ¥ 8
- y | % | §

le | 3 3 4

eH @

npu Tpex(da3HoOM KOPOTKOM 3aMbIKaHUM:
+1

2

3

4

IIpu K3 npoBoj HarpeBaeTcsi BC/IeCTBHE:
+npoTtekaHus Toka K3

TPOTEeKaHUs TOKAa Harpy3Ku

pe3KOro u3MeHeHUs1 TOKa

ObicTporo oTK/MoueHus Toka K3

KakoBbI noc/1eACTBUA AJIMTE/IHHOT0 MPOTeKAHUSA aBaPUHHOI0 TOKA Mo MPoBoAam?
BO3HMKaeT BUOpaIysi IPOBOJIOB

BO3HUKAEeT MJISICKa MPOBO/IOB

+B0O3MOXXHO BO3rOpaHue U30/IsLUU

BCE OTBEThI BEPHBI

C kakKo# Le/ibI0 OTIpe/ie/isieTCsl TepMHuueckoe Bo3jercTBue Toka K37?
+ /17151 TIPOBEPKU MMPOBO/JOB Ha TEPMUUECKYH YCTOMUUBOCTD

[JI/1s1 TIPOBEPKU MPOBO/IOB HAa ITMHAMUYECKYIO YCTOWMUHMBOCTh

JJIS1 CTaTUCTUKHA

BCE OTBEThI BEPHBI

YT0 TaKoe MOCTOAHHAA BpeMeHM Harpesa?

BpeMsl HarpeBa MPOBO/ja TOKaMH KOPOTKOT'O 3aMbIKaHHS
BpeMsi KOPOTKOT'O 3aMbIKaHUsI
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+BpeMmsi, 3a KOTOpOe HarpeeTcst Teslo 0 yCTaHOBUBIIIeMCsS TeMIiepaTyphl, 6e3
BbI/le/IeHHsI Telljla B OKPY>KaIoLYI0 CpeJy
BpeMs HarpeBa M OCThIBaHHS allllapaToOB MPY KOPOTKUX 3aMbIKaHHUSIX

ITouemy xapakKTep HarpeBa npoBojoB npu K3 cunrawT ajuadaTnueckum?
+TIPOBO/IA HE YCIEeBAKOT HAarpPeThCs [0 YCTAHOBUBLLEKCSI TEMITepaTypbl OT MOMEHTa
Hayasa K3 1 MOMeHTa ero OTK/IH0UYeHUsI

TPOBO/IA YCIEeBalOT HAarpeThCsl [0 YCTAaHOBUBIIIEHCS TemMrepaTypbl OT MOMEHTa Havasa
K3 1 MoMeHTa ero oTK/I1r0UeHHs

TPOBO/Ia He YCIeBal0T HAarpeThCsl U OXJIaIUThCS [0 YCTAHOBUBIIIEHCS TeMIlepaTypbl OT
MOMeHTa Hauajia K3 1 MOMeHTa ero OTK/IF0UeHUs

MPOBO/IA YCIEeBalOT HAarPeThCsl M OXJIa[JUThCS 10 YCTaHOBUBIIEHCS TeMIepaTyphl OT
MOMeHTa Hauajia K3 1 MOMeHTa ero OTK/IF0UeHUs

YKaxuTe ypaBHeHHeE TeIJIOBOro 6ajiaHca NpPoBOJHUKA:
r=cm

AS
+ dQBﬂ =dQy,; +dQpc

_ T
r=r1,|l1-¢* |

T'=0;, — O

Ykaxure hopMyJ1y /1 OnIpe/ie/ieHNs U3MeHeHHUs TeMIlepaTypbl IPOBO/HHKA MpH
Harpese:

I'=0,, -0,
dQBﬂ =dQy,; +dOpc
= Cm

AS

Ykaxxure ¢popmysty A/is1 onipefie/ieHHs U3MeHeHMsI TeMnepaTypbl IPOBOAHUKA IIPH
OCThIBaHHHU:

dQB,ZZ =dQyy; +dQp
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+7=Te T

IIpu KaKkoM yC/1I0BMHM KOMMYTALlMOHHbIN anapar CYUTaeTcsd TePMUYEeCKH
yCTOMUYHMBBIM?

2
+(kTEP1H) Lrgp 2 112(3 (tO.B. Tips +TA)
dQBzz =dQpy +d0pc

Temneparypa — 3T0:

+Mepa cpeJHel KUHeTHUeCKOW SHepryuu Teja
HarpeB TeJa

HarpeB U OXJIAKJeHue Tela

CTereHb HarpeBa

IIpu moMoIM KaKHX CAMMETPUYHBIX COCTAB/IAIOIINX MO)KHO OMHCATH JTI000H
HeCHMMMETPHYHBIN Pe)XuM?

COCTaBJISIFOLMX TIPSIMOiA, 00paTHOM MOC/e10BaTeIbHOCTeN

+COCTaB/ISION[MX MPsMOi, 00paTHOM, Hy/IeBOM MOC/eloBaTe/IbHOCTEeH
COCTaBJISIFOLUX TIPSIMOM TI0C/IeZl0BaTeTbHOCTH

COCTaBJISIFOLUX HYJ/IeBOM MOC/e[0BaTe/IbHOCTU

Ykaxure BEKTOPbI l'lpﬂMOﬁ noc/jaeaoBadTe€/IbHOCTHU

Ia la
b lalb Ic
Ia Ie TTT
Ic Ib Ib Ic
1 2 3 4 .
+1
2
3
4
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Ykaxure BeKTOpPbI 00paTHO# MOC/Ie0BaTe/IbHOCTH

Ia la
Ib lalb Ic
Ia Ie TTT
Ic Ib Ib Ic
1 2 3 4 .
1
+2
3
4
YKakuTe BeKTOPbI HY/IEBOM MOC/1eA0BaTe/IbHOCTH
Ia la
Ib lalb Ic
Ia Ie TTT
Ic Ib Ib Ic
1 2 3 4 .
1
2
3
+4

Yemy paBeH oneparop nosopora?
+q=ei120

a=e’%

a=120

a=90

Kak u3menstcs HanpsbkeHus (a3 B u C npu 3ambikanuu ¢assl A
Ha PEN npoBogHuk?

+yBe/IM4aTCs

YMEHBIIIATCS

OCTaHYTCA NIPeXXKHUMU

CHauasia yBejmyarcs, 3aTeM yMeHbIIaTC s

M3 KakuX CHMMETPHYHBIX COCTABJIAIOIIUX COCTOUT TOK ogHO(pa3Horo K3 mo
TEOPUH CHMMETPUYHBIX COCTAB/IAIOIINX?

+13 COCTABJISIOIIUX HY/IeBOM MOC/Ie[I0BaTeIbHOCTH

13 COCTaBJISIOLUX TIPSIMOM OC/Ie0BaTe/IbHOCTH
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13 COCTaBJISIIOLMX 00paTHOM TMoc/iefioBaTeTlbHOCTH
Y3 COCTaBJISIFOLIMX BCEX MOC/e0BaTe/IbHOCTeN

Kak u3MeHsieTcs1 HanpspKeHue NPAMoOM NMoc/1eA0BaTe/IbHOCTH NMPHU yJa/IeHU!
OT UCTOYHHMKA NMUTaHUsA Npu oaHoPa3zHom K3?

yBeJINUMBAETCS

+yMEHBbIIIAeTCs

OCTaeTCsl TPeXKHUM

CHavaja yBeJMUuBaeTCs, 3aTeM YMeHbIIaeTCsl

Kak u3MeHsieTcs HanpspkeHHe 00paTHOM MOC/1e0BaTe/IbHOCTH NMPU MPUO/IIKeHUH
K MCTOYHUKY NUTaHUuA npu ogHo¢asHom K3 ?

+yBe/INUMBaeTCs

yMEHbIIAeTCst

0CTaeTCs MpeXXHUM

CHayvasla yBe/MYUBaeTCs], 3aTeM yMEeHbIIAeTCs

Kak u3MeHseTcsi HaNpsDKeHne HYJIeBO# MoC/Iei0BaTe/IbHOCTH MPH NPUO/THKeHUH
K MCTOYHUKY MUTaHuA npu ojHo¢asHom K3 ?

+yBeJINUMBAETCS

yMeHbLLaeTCs

0CTaeTCst TPeKHUM

CHauasia yBe/IMYMBaeTCsl, 3aTeM YMeHbIIaeTCs

B uem 3ak/1r0uaeTcst onacHOCTHb oAHOoGasHoro K3 B ceTu ¢ M30/1MpoOBaHHON
HeMTpaabIo?

+CJI0’KHOCTBIO BbISIBJIEHUS

CO3/laHHeM MaKCHMa/bHbIX JUHaMUYEeCKUX yCUIAN

3HauYMUTe/IbHbIM U3MeHeHeM Iepe/jaBaeMON MOLHOCTH

3HaYUTe/IbHbIM U3MeHeHHeM YaCTOThI

Kak paccunrTarh CONpoTHB/IeHHUE MeT/IM (pa3HbIN-HY/1eBOH MPOBOJ?
+ Lo = \/(qu +RH)2 +(qu +XH)2
Z.n=(R,+R,) +(xX,+X,)

Zpm =R, + X, ] +(R, +X,)

nem

won =R, +R,) +(X, +X,)

VA

YacTtb HelTpasiei TpanchopmarTopoB B ceTsax 110 kB u Bbilie coeAUHSAIOT
C 3eMJIEM Yepe3 pasps/HUK /JIA:

JIyy4lllero 3a3eM/eHus

+3alUThl OT NlepeHarpsHKeHNs
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npe/0TBpallieHHs HeroTHO(a3HbIX PEXKUMOB PabOThI
COTJIaCOBaHUS Pe)KUMOB pabOThI CeTH

Kak u3MeHUTCs1 MOI{HOCTh TPéx(¢a3HOro HarpeBaTe/isi IPH 00pbIBe JIMHEHHOT0
nposoja?

YBeTUUUTCS

+yMEHBIINTCS

OCTaHeTCs MpeXkKHen

CHayaJia yBe/TMUYUTCS, 3aTeM YMEHbLIUTCS

Kak U3MeHUTCSA MOMEHT Ha Bajly aCHHXPOHHOTO 3/IEKTPO/JBUraTe /A NMPU 00pbIBe
JIMHEeHHOro npoBo/ja?

YBEJIMUUTCS

+yMEHBIIUTCS

OCTaHeTCs MPeXXHUM

CHayaJia yBe/IMUUTCS, 3aTeM YMEHbIIUTCS

ITouemy conmpoTHuB/IeHHe TPpaHCcopmaTopa, TOK y ogHoda3zHoro K3 6osbiie, uem
TOK y Tpex¢a3Horo K3?

+1Ipu 0IHO(a3HOM 3aMbIKaHWM MAarHUTHBIN TIOTOK 3aMbIKAeTCs uepe3 Macjio v 0ak
TpaHc(opMarTopa

1pu oAiHO(a3HOM 3aMbIKaHUH 3/IEKTPUUECKUM TOK 3aMbIKaeTCs uepe3 Macjio v 6ak
TpaHc(opMaTopa

1py ofiHO(ha3HOM 3aMbIKaHHH TOK ITPOTEKAaeT 10 BceM (hazam

TIpHu 0IHO(ha3HOM 3aMbIKaHHH TOK ITPOTEKaeT TOJIBKO M0 ABYM (ha3aM TpaHchopmaTopa

Toku mpsAMOM MOC/ef0BaTe/ILHOCTH NPOTeKaT noj AecreueM J/IC:
+TIpSIMOM MOC/IeZl0BaTe/IbHOCTH

obpaTHOM Moc/ie0BaTe/IbHOCTH

HYJIEBOU TOC/Ie/10BaTe/TbHOCTH

TIPSIMOM 1 00paTHOM TI0C/Ie/[OBaTeTbHOCTEN

Tabsuna 4 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMIETEeHI[HI

Kop v HauMeHOBaHUe Kputepuu ouieHrBaHus1 c(OOPMUPOBAaHHOCTH
WHJWKATOpPa IOCTKEeHUsT KOMITeTeHLIUM (YaCTU KOMIeTeHI[1H)
KOMITeTeHLIUU COOTBETCTBYeT OLIeHKe «3auyTeHO»
(4acTy KOMITETEHLIUN) 50-100% ot MakcuManbHOTro Hasia

CTyZieHT NMpYHUMaeT aKTUBHOE yuacTue B Xo/ie
TIpOBe/ieHUs IPAaKTUUeCKUX 3aHSITUM, TTPAaBU/IbHO
OTBedYaeT Ha MOCTaB/ieHHbIe BOMPOCHI TI0 TeMe, 3HaeT
o011He CBeJieH!sT O CTaTUUeCKOM 1 AUHAMHUUYECKOM
YCTOWUYMBOCTH TeHepPaTOpOB, aCUHXPOHHBIX
3/1eKTPO/BUTaTe/Iel U 0 MeTO/laX MOBbIIIeHNUs
CTaTUYeCKOU U TMHAMHUUYeCKOW YCTOMUMBOCTH
CJIOXKHBIX CHUCTeM, Ha 6a30BOM ypoBHe criocobeH
OCYIIeCTB/ISITh MOHUTOPUHT TEXHUYECKOTO COCTOSIHUS
060py/1I0BaHUs TTO/CTAHLIMM 2JIEKTPUUECKUX CEeTEeU

U-1nkoe-1 OcylijecTBiisieT
MOHUTOPHHI TEXHUYECKOTO
COCTOsIHUSI 000PY/I0BaHUS
MO CTaHLIUM 3JIEKTPUUECKUX
ceTe

32




Mopayas 3. ABapuiiHble pPeXHMbI, JJABUHA YaCTOThI, JJAaBUHA HaNpPsHKeHUs,
aBTOMAaTHKA YHEProcUucTeM.

Bonpocbl 015 cobecedo8aHus:

1. Kak paccuuTaTh CONPOTHB/IEHNE TIeTIU (Pa3HbIN-HY/1€BOM NPOBOJ, /1J1s1 TIPOBO/IOB
CuIr?

2. [1ns yero uacThb HeliTpasei TpaHchopmaTopoB B ceTy 110 kKB U BblIllle COeJUHSIIOT
C 3eMJIEM uepe3 pa3psiJHUK?

3. /151 uero ycraHaB/IMBArOTCS TIOBTOPHbIE 3a3eMiieHus Ha nHusax 0,38 kB?

4. Jlnsg yero npefHa3HauyeHbl TIOBTOPHbIE 3a3eMiieHus B cetu 0,38 kB?

5. Ha3oBuTe pa3pemiéHHy0 MaKCMMa/bHYH BeJTMUUHY COMPOTHUB/IEHUS 3a3€MIIEHUS
TpaHcdopmaropHoro nyHkTa 10/0,4 kB.

6. Ha3oBuTe pa3peliéHHy0 MakCMMaabHYH BeJIMUKMHY COMPOTHBIIEHHS TTOBTOPHOTO
3a3eMJIeHus], yCTaHaB/IuBaeMoro Ha jimHuu 0,38 kB.

7. Kak paccumTbiBaeTCsl HaripsKeHue TNPUKOCHOBEHS ?

8. Kak pacnpepesnsieTcsi TOTeHLMaN B TOUKE YCTAaHOBKM ITOBTOPDHOTO 3a3eMJIeHUSs
B CJIyyae MPOTeKaHWs M0 HemMy TOKa?

9. Ob6BsACHUTE, C TOUKH 3PEHUS] TEOPUM CUMMETPHUYHBIX COCTAaB/SIOIIUX, BIIUSHUE
oOpbiBa 0/1HOM U3 a3 AJisA TpExha3HOTO /IeKTPOIBUTaTe/Is.

10.B uem 3akstouaeTcss OCOOEHHOCTh pacyeTOB HECUMMETPUUHBLIX DEXHUMOB C
NpYMeHeHueM TeOPUU CUMMETPUYHBIX COCTaBJISFOIIUX ?

11.3anummmre ypaBHEHHUSI [/ OIpe[e/ieHUss COCTaBJISIONIUX TIPSIMOM, 0OpaTHOM,
HYJIeBOU T0C/Ie/I0BaTe/IbHOCTEN HANPsyKEeHHUS.

12.ITosicHUTEe pacyeT HECUMMETPUUHBIX DPEXHUMOB Ha IMpHUMepe OAHO(a3HOro
KOPOTKOT'O 3aMbIKaHUSI.

13.3arummre ¢dopMyJbl i OTIpefie/ieHUs] COCTABJISIOIIUX TIPMOM, 0OpaTHOM,
HYJIEBOM TIOC/IeJ0BAaTeIbHOCTeH TOKA.

14.3anummrte ¢dopMyJibl fjis  OTpefiesieHUs] COCTABJISIOIIMX TIPSIMOM, 0OpaTHOM,
HyJIeBoM nocnefoBarenbHocTer I/ C.

15.3ammimte (GopMynbl A OTIpeZie/ieHUs] COTIPOTUB/IEHWI IIPIMOM 0OpaTHOW U
HYy/1eBOM TOoc/ieioBaTe/lbHOCTeN MMHUY 3neKTporiepefauu 0,38 kKB.

16.3armmimte (GopMynbl A OTIpeZie/ieHUs] COTIPOTHBJIEHWI IIPIMOM oOpaTHOW U
Hy/1eBOM Toc/eioBaTelbHOCTel TpaHcdopMmartopa 10/0,4.

17.3anmimre GopMysibl [jis OTpefiesieHdsi COTIPOTUB/IEHWHN TpsiMoii obpaTHOUM u
HYJIeBOM TOC/IeJ0BaTe/IbHOCTeH peakTopa.

TectupoBanue (TCk, TCn)

Bblbepume o0uH npasuibHbIl 6ApUAHM omeema

ToKu 00paTHOM MOC/Ie0BaTe/TLHOCTH MPOTEKAKT Noj gelictBueM J/IC:
TIpSIMOM TI0C/IeZiloBaTeTbHOCTH

+00paTHOM Moc/e0BaTe/IbHOCTH

HYJIeBOM MOC/Ie/J0BaTe/IbHOCTU

TIPSIMOM 1 00paTHOM TI0C/Ie/[OBaTeTbHOCTEN
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Toku Hy/IeBoM MOC/1ei0BaTe/IbHOCTH NPOTEeKAT noj AecrBuemM J/IC:
TMPSIMOU MOCJIeJ0BaTe/TIbHOCTH

obpaTHO# moce10BaTeTbHOCTH

+HyJIeBOU I0C/Iel0BaTe/IbHOCTH

TIpSIMOM ¥ 0OpaTHOM TTOC/Ie/JOBaTe/IbHOCTeMH

Yemy paBHO conporuBsienne JIIII 0,38 kB Tokam npsamoii, 00paTHOH U HY/IeBOH
MnocJjie/loBaTe/IbHOCTeM?

+
Z,=7,=2,
22,=7,=27,
Z,=7,=27,

YeMy paBHO CONMPOTHB/IeHHe TPaHCopMaTopa TOKaM NpsIMOH M 00paTHOM
noc/iefloBaTe/IbHOCTeM?

+Z,=2,=7,

Bak Tpancdopmaropa npu ogHodaznom K3 pa3orpeBaercs 3a cuer:
TOKOB HYJIEBOU TOC/Ie/I0BATEIbHOCTH

MarHUTHBIX TTOTOKOB TIPSIMOY TI0C/I€/I0BATeIbHOCTH

MarHUTHBIX TTOTOKOB 00PaTHOM I0C/Ie/[0BaTe/TbHOCTH

+MarHUTHBIX TIOTOKOB HYJIeBOU TIOC/Ie[0BaTe/IbHOCTH

Kak onpejeiuTh conpoTuB/ieHue TpaHcdopMaTopa TOKaM Hy/1IeBOM
MoC/Iei0BaTe/IbHOCTH?

13 OMbITa X0JIOCTOTO X0/a

+13 OIbITa KOPOTKOT'O 3aMbIKaHUSI

W3MepUTh TOK NP HOMUHA/IbHOW Harpyske

W3MepHUTh TOK NP MUHUMAJIbHOU Harpy3ke

Ykaxure, KaK B 0011[eM C/Tydae pacCUdTaTh COCTAB/IAIOINHE MPAMOM
1oc/ie/j0BaTe/IbHOCTHU:

AO=%M+B+C)
+A1=%(A+Ba+Ca2)

A2=%@+Bﬁ+€d

A3=(4+Bd’ +Ca)
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YKaKkuTe, KaK B 00IeM C/Tydyae pPacCYUTaTh COCTABJ/ISAIONINE 00paTHOM
10C/1e/0BaTe/IbHOCTHU:

Ykaxure, KaK B 00111eM c/Iyyae PacCUUTaTh COCTABJISIIOIIUE HY/IeBO
Moc/iej0BaTe/IbHOCTHU:

+

B kakoMm Kiacce cereil 3aMmbikaHue Ha 3emyii0 HE siB/isieTcs1 aBapyMHbIM
pexxumom?

+35/10 kB

110 B

500/0,4 kB

35/10 B

B ceTsx ¢ M30/IMPOBAHHOM HEMTPA/IbI0 BO3HUKAKOT C/IeJyI0lHe BU/Ibl aBaPUHUHbBIX
PEeXXHUMOB:

+3aMbIKaHUe Ha 3eMJTI0; IByX(a3Hble K.3.; 3-X (a3Hoe K.3.; 00pbIB (ha3bl

3aMbIKaHHe Ha 3eMJTio; IByX(a3Hbie K.3.; 3-X ¢a3Hoe K.3.; 00pbIB (a3bl; ofHO(a3HbIe
3aMbIKaHUSI

3aMbIKaHHe Ha 3em/Tio; 3-X (ha3Hoe K.3.; 00pbIB (ha3bl, oHO(a3HbIe 3aMbIKaHHS
3aMbIKaHue Ha 3eMJIto; IByX(a3Hbie K.3.; 3-X da3Hoe K.3.; oJHO(a3HbIe 3aMbIKaHHsI

YTo Npoucxo T C HaNnpsDKeHUeM HeloBPeX/AeHHBbIX (pa3 0THOCUTE/ILHO 3eMJIH
IIPY 3aMbIKaHUH Ha 3eM/110 B ceT 10 kB?

+yBeTMUYUBAETCS

yMEHbBIIAEeTCs

0CTaeTCsl IPEe)KHUM

CHayasa yBe/JM4MBaeTCs], 3aTeM YMeHbLIaeTCs

EmMKocTh Mexay (pazamu v 3eM/1€M 3aBUCHT OT:

TpaHc(opmarTopa
Harpy3Ku
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+paccTosiHusg MexXAy (a3zamu U 3eMJIEN, /TMHBI JIMHUN
MapKu TpoBo/ia

Ykaxure popMyJ1y /I pacueTa TOKa KOPOTKOro 3aMbIKaHuUs Ha 3eMutio Aisi BJI c
W30/ITMPOBAHHOIM HEUTPA/IBIO P BeIeHUH NMPUO/THKEHHBIX PaCUeToB:

+

Ykaxure ¢opmyJiy AJisi pacueTa TOKAa KOPOTKOro 3amMbiKaHHs Ha 3emutio AJsist KJT ¢
W30/IMPOBAaHHONM HeUTPa/IbI0 NPH BeleHUH NPUO/IMKEHHBIX PaCueToB:

Mo>xHo 11 npUKacaTrbes K onopam juHuu 10 u 35 kB?
+HeT, OTMOpbl MOTYT ObITH 1071 HaTpsDKeHeM

na

TOJIBKO ThUIBHOU CTOPOHOM PYKU

TOJIKO J1a/J0OHbIO

Kak Ha mo/icTaHI{uM OoMpe/ie/IsII0T Ha/IMYie KOPOTKOro 3aMbIKaHUsA Ha 3eMJ/II0?
+110 HAJIMYMIO HATIPSDKEHUs Ha BTOPUYHOM 00OMOTKe TpaHCopMaTopa HarpsbKeHus,
COeIMHEHHOW B Pa30MKHYThIM TPEYTrOJbHUK

V3MEPSIOT HamnpsbKeHre Mexxy (pazaMu U 3emiien

TIPU TOMOLIM CUJIOBBIX TPaHC(HOPMaTOpOB

0 U3MEeHeHUI0 TOKa

KakoBbI 0C/1eCTBHSI KOPOTKOI0 3aMbIKaHHUS Ha 3eMJII0 B CEeTAX C
HU30/IMPOBAHHOU HEUTPa/blo?

+BbIChIXaHWE TPYHTA M0/ OMIOPOM, pa3pyllieHre Oropbl

TIOBpesKZieHre 060pyZi0BaHs B pe3yJibTaTe TOKOBBIX TTepPerpy30K

BBIXO/ U3 CTPOsI Tpexa3HbIX MOTpebuTeei

TIpeBbIIIIeHHe JJOyCTUMOWM TOKOBOW Harpy3Ky IPOBOZOB 1 000pyA0BaHKs

Kak cHM3UTh TOK 3aMbIKaHMA Ha 3eMJ/II0?

YCTaHOBUTb KOPOTKO3aMbIKaTeIu
yctaHoBuTh AIIB
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+yYCTAaHOBUTH PEAKTOPHI
yCTaHOBUTh TPaHC(HOPMAaTOPhI 00JIbITIEN MOIITHOCTH

CeTHu KaKuX K/IaCCOB HaMPSHKeHU KCIUTyaTUPYHTCA C N30/ IMPOBAaHHOU
HeNTpa/Ibio?

0,38

+35/10

110/10

500/35

YTo NoOHUMAETCA 10/ eMKOCTHOM MPOBOAUMOCTHIO?
BK/TFOUeHHe KOH/IeHCAaTOPOB Ha JIMHelHOe HaTlpsbKeHHe
BK/TFOUeHHe KOH/IeHCAaTOPOB Ha (ha3HOe HarpsbKeHHe
BKJIFOUEHHe KOH/IeHCAaTOPOB K OfHOM (ha3e 1 3emMJie
+eMKOCTh, 00pa30BaHHasi IPOBO/IAMU JTMHUU U 3eMJIe

Kakoi xapakTep uMeeT TOK 3aMbIKaHHUA Ha 3eMJII0 B CeTSX C M30/IMPOBaHHOM
HeNTpa/iabio?

AaKTUBHBIN

ariepuoIndeCcKum

+ eMKOCTHOM

VIH/TYKTUBHBIN

Kakum 00pa3oM 0CyIIecTB/ISIeTCSA KOMIIEHCALA eMKOCTHOTO TOKA 3aMbIKaHHA Ha
3eMJII0?

BK/TFOUEHUEM Pe3HCTOpa B HEUTPaJib UCTOYHMKA MTUTaHUS

+BK/IIOYEHUEM UHAYKTUBHOCTU B HEMTPa/b UCTOUHMKA MUTaHUS

BK/IFOUEHHEM €MKOCTH B HeWTpa/ib UCTOYHUKA TTUTaHUs

pa33em/ieHHeM HeWTpaiu

YkaxxuTte BepHOe oTHOIIeHHUEe MeXAY R 1 X [/isl MOLIHBIX CH/IOBBIX
TPpaHc(oOpMaTopoB:

R>>X

+R<< X

R=X.

R=2X

ITpu K3 B TpancdopmaTope no ero 00MoOTKaM NMpOTEKAIOT:

repyoryecKas v arepuojuydeckas cocrasistoiye Toka K3

repexo/iHas ¥ CBepxIepexo/jHas arepuojrdeckye CoCTaB/sgrole Toka K3
repexo/iHas U CBepxIliepexoiHas [nepuojnudeckye CocTasisdrole Toka K3
+I1epexo/iHas arepuouyecKasi, CBepxrnepexoHas arepruoguueckas v repuojuyeckast
cocrasJistonue Toka K3
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Tabmia 5 — Kpurepuu oneHKH ¢(h)opMHUPOBAHHOCTH KOMITETeHI[UMN

Ko v HarimMeHOBaHUe Kpurepuu olieHvBaHus1 cOOPMUPOBAaHHOCTH
VIH/ITUKaTOPa OCTKEHUST KOMIMEeTeHUUHU (YaCTHh KOMIETEHLIVN)
KOMIEeTeHLIU COOTBETCTBYET OL[€HKE «3auTeHO»
(4acTu KOMITETEHIUN) 50-100% oT MakcumasibHOTO Hasia

CTyJeHT IpUHHUMaeT aKTUBHOE yuacThe B X0jie
TIPOBE/IeHHs TIPAKTUUYeCKUX 3aHSTUM, PaBU/ILHO
OTBeYaeT Ha MOCTaB/IeHHbIe BOTIPOCHI 110 TeMe, 3HaeT
ob1re cBefieHUs1 006 aBapyUMHBIX peXXKUMax, TaBUHe
YaCTOThI U HaMpsDKEeHHs], @ TaK)Ke aBTOMaTHKe
9HEepProcrcTeM, Ha 6a30BOM ypOBHe CTIocobeH
OCYIIIeCTBJIITh MOHUTOPHHT TEXHUUECKOT'O COCTOSTHUS
000pyJ0BaHUs TTOICTAHIIMM 3/IEKTPHUECKUX CeTeH

N O-1nkoc1 OcyiecTsisier
MOHHUTOPUHT TEXHUUECKOT'0
COCTOsIHUSI 000PY/ZI0BaHUs
TMO/ICTaHIIAN 3/IEKTPUUECKHUX
ceTeu

2 OIIPEJAEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOUW ATTECTAIIUA

dopMa NMPOMeKyTOUHOM aTTeCTALUM M0 AUCLUIIIMHE 3auem.

OIEHOYHBIE MATEPHUAJIbI 1 CPE/JCTBA AJIf1 IIPOBEPKU
C®OPMHUPOBAHHOCTU KOMITETEHIIUI

ITKoc-1. OcyuiecrBisieT MOHHMTOPHHT TeXHHUUYeCKOro COCTOSTHHUSA
o0opyaoBaHMSA MO/CTAHIAN Y/IEKTPHUECKHX CeTeM.

3ajaHusA 3aKpPbITOr0 THIA

Bbibepume o0uH npasu/ibHbIll éapuaHm omeema

1. YkaxuTe, Kak B 00II[eM C/Tydae PacCUMTATh COCTABJIAIOLIUE TIPAMO
1oc/ie/j0BaTe/IbHOCTHU:

AO=%(A+B+C)
+A1=%(A+Ba+Ca2)

A2 =%(A+Ba2 +Ca)

A3=(A4+Ba’ +Ca)

2. B cersx ¢ M30/IMPOBAHHOI HeHTPa/IbI0 BOSHUKAIOT C/Ie/lyIoLie BUABI
aBapUIHBIX PeXXUMOB:

+3aMbIKaHHe Ha 3eMJTi0; AByX(da3Hble K.3.; 3-X (pa3Hoe K.3.; 00pbIB (ha3bl

3aMbIKaHHe Ha 3eMJTio; IByX(a3Hble K.3.; 3-X ¢a3Hoe K.3.; 00pbIB (a3bl; oHO(a3HbIe

3aMbIKaHUs

3aMbIKaHHe Ha 3emM/Tio; 3-X (ha3Hoe K.3.; 00pbIB (ha3bl, oHO(Aa3HbIe 3aMbIKaHHS
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3aMbIKaHUe Ha 3eMJ/T0; AByX(a3Hble K.3.; 3-X (a3Hoe K.3.; ogHO(ha3HbIe 3aMbIKaHUS

3. OOopy/oBaHHe BHIOUPAIOT M0 TOKY PEXHUMa KOPOTKOTI0 3aMbIKaHUA BO/IU3HU
reLeparopa:

+CBEpXIIpOBOAHOIO

3aTyXaHus

yCTaHOBUBIIIETOCS peXKuma

HOMMHAJILHOTO peXXruma

3ajiaHMs OTKPBITOr0 THUIIA

Hatime pazeepHympliii omeem Ha onpoc

4. Kakue ionyLieHUs IPUHMMAIKOT [PU pacueTe TOKa KOPOTKOr0 3aMbIKAHUA?

IMpaguabHbili omgem: Ilpu pacuéTe TOKa KOPOTKOTO 3aMbIKaHWSI MPHUHHUMAIOTCS
clefyrolue [OMylleHus: TOYKa KOPOTKOrO 3aMblKaHUSI TMTaeTCs OT UCTOYHUKA
HeOrpaHWYeHHOW MOIIIHOCTH; BCe (ha3bl UMET OJWHAKOBOe AaKTHMBHO-UHAYKTUBHOE
COIIPOTHMBJIEHYME; YaCTOTa TOKA B ceTU npu K3 He u3meHseTcs.

5. Kakumu conpoTuB/IeHHAMH 00/1a/jaeT MPOTsHKeHHAsi JIMHUS dJIeKTponepeaaun?
IMpasunbHbili  omeem:  IIpoTsvkEHHass  JMHUS ~ 2J/IeKTporiepefaud  obOsaziaer
COTMIPOTUB/IEHMEM, KOTOPOE HOCUT aKTUBHO-UHAYKTHUBHBIA XapaKTep.

6.Ilo0 TOKy Kakoro pexuMa KOPOTKOr0 3aMbIKaHUs BO/JIM3M TreHepaTropa
NMPOBEPAIT UyBCTBUTE/IbHOCTH Pe/IeMHOH 3al{UThI?

IIpasunbHbili omeem: UyBCTBUTE/NBHOCTb peJielHONM 3alliiThl MPOBEPSIIOT MO TOKY
yCTaHOBUBILIETOCS PEKKMMa KOPOTKOTO 3aMbIKaHUs BOJIM3U reHepaTopa.

7. Kak Ha3bIBaeTcs CWia, JelCTBYHWILAas Ha MPOBOAHUK C TOKOM B MarHMTHOM
nosie?

IIpasunbHbili omeem: Cusla, AeNCTBYIOIasl Ha IPOBOJAHMK C TOKOM B MarHWTHOM TIOJie,
Ha3bIBaeTCs CUIOKW Amrepa.

Honoanume

8. XapakTep HarpeBa npoBojoB npu K3 cuutaror TaK KaK IpoBoja
He yCIeBaKT HarpeTbCA /I0 YCTAaHOBHUBIIENHCA TeMIepaTypbl OT MOMEHTA Hadasia
K3 0 MoOMeHTa ero OTK/IIOUeHHUsI.

IIpasunbHbili omeem: aariabaTUUECKUM.

9. ConpoTuB/ieHNe TreHepaTopa B HAUa/lbHbII MOMEHT BpeMeHH KOPOTKOro
3aMbIKaHMs Ha3bIBAETCs CONPOTHB/IEHUEM.
IIpasunbHbili omeem: CBePXIIPOBOJHbBIM.
10. IlIpu ognodaznom K3 ¢ npubimkeHreM K HCTOUHHKY MUTAaHUSA HAMpPsDKeHHe
o0paTHoI1 MoCc/1IeJ0BaTe/TbHOCTH .

I1pasunbHbili omeem: yBeJIAYUBAETCS.
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11. TIIpu npuMeHeHHUM TEOPHH CUMMETPHUHBIX COCTAB/IAIOIIUX B 001I[eM CTyudae
PacuéT COCTaB/IAIIIMX NPAMON MOC/IeA0BaTe/IbHOCTH MPOU3BOAUTCA MO (hopMy.Jie

IIpasunbHblill omeem: Al= %(A +Ba+Ca’).

OxkoHuaTenbHbIe  pe3yabTaThl 00yueHUsi (PoOpMHUpPOBaHUS  KOMIIETEHLIMI)
oTpeiesisitoTCs TIOCpeAiICTBOM TiepeBoja 0asnioB, HAOpaHHBIX CTY/I€HTOM B Tpoliecce
OCBOEHHUSl [JUCLMIUVIMHBI, B OLIeHKU: 0a30Bbli  ypOBeHb C(OPMUPOBAHHOCTU
KOMITETEHIIMM CUWTAETCS JOCTHUTHYTBIM, €C/M Ppe3yjbTaT O0yueHHSI COOTBETCTBYET
orieHKe «3auTeHo» (50-100 peHTHHrOBBIX OAsIIOB).

3 IIOPSA/IOK ITPOBEJEHNSI IIOBTOPHOI
IMPOMEXYTOUYHOUM ATTECTAIIUA

dopMa NPOMeKyTOUHOM aTTeCTaLvU 10 AUCLUIUIHE 3ayem.

@oH/ OLEHOYHBIX CpeACTB /i TIPOBe/leHUs] TIOBTOPHOM TMPOMEXYTOUYHOM
aTTecTaliu (OpPMHUPYeTCsl M3 UKC/a OLIEHOUHBIX CPeJCTB IO TeMaM, KOTOpble He
OCBOEHBI CTY/IeHTOM.

IIpumeuaHue:

[onosHUTeNbHbIE KOHTPOJIbHBIE WCIIBITAHWS TIPOBOASTCSA  [JI1  CTYJEHTOB,
HaOpaBimx MeHee 50 0a/u1oB (B COOTBeTCTBUM C «llo/io)KeHHMEM O MO/YJIbHO-
PEUTUHTOBOM CHUCTEME ).

Tabmuna 5 — Kpurepuu oneHKH ¢()OpMHUPOBAHHOCTH KOMITeTeHI[UAM

Ko/ 1 HauMeHOBaHue
VHJVKATOpPa JOCTHXXEHUST
KOMITeTeHLIUU
(4acTu KOMITeTEeHLINN)

KpuTepuu olieHrMBaHWs1 COOPMUPOBAHHOCTH KOMIIeTeHL[UN
(4acTu KOMITETEHIMH)

COOTBETCTBYET OI[eHKEe «3auTeHO»
50-100% ot MakcumasbHOro Oasia

N /I-1nkoc-1
OcyiectJisgeT
MOHUTOPHHT
TeXHUUYeCKOTO COCTOSIHUS
obopyioBaHus
MO CTaHLUH
37IEKTPUYECKUX CeTeu

CTyZileHT B OCHOBHOM BJ/iafieeT MaTeprasioM 10 TeMam
Kypca, 3HaeT o0I1[iie CBe/[eHHs O TIePeX0JHBIX TIpoljeccax B
SHEepProcUcTeMe, CHHXPOHHbBIX I'eHepaTopax 1 MeTo/je
OTHOCHUTE/IbHBIX eWHUL], CTATUUeCKOM 1 JUHAMUUEeCKOM
yCTOWUMBOCTH TeHepaTopOB, aCHHXPOHHBIX
3/1eKTPO/IBUTATe/SIX M O MEeTO/[aX TMOBBIIIIEeHNs CTaTUUeCKOn
Y IMHAMUYeCKON YCTOMUUBOCTH CI0’KHBIX CUCTEM,
aBapUIHBIX PEXKUMaX, JJaBUHEe YaCTOThI U HaTlpsDKeHUs, a
TaKKe aBTOMAaTHKe SHeprocrucTeM, Ha 0a30BOM ypOBHE
CrI0CO0€eH OCYITEeCTB/IATh MOHUTOPUHT TEXHUUECKOTO
COCTOSTHUSI 000PY/1OBaHUS IO CTAHLINI 3TeKTPUUECKUX
ceTei
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