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O1jeHOUHbIe MaTepHa/Ibl U CPeJCTBa /I NPOBEePKHU
copMHUpPOBaAHHOCTH KOMIIETeHI[UM

MOA)’J’IB 1. Oﬁmne CBelcHHUSA O IepexXoaHbIX MpoHnecCdX B JHEProcucremMe.

Bonpocbl 0151 cobecedosaHusi:
UT0 Ha3bIBaeTCs NepexoJHbIM IIPOLeCcCoM?
YTO Ha3bIBaeTCsI aBAPUMHBIM PEXXUMOM ?
UT0 Ha3bIBaeTCd KOPOTKUM 3aMbIKaHKeM?
YTo Ha3bIBaeTCs Meperpy3Kou?
UeM oT/IMyaeTcs pexkuM reperpys3ku OT pekuMa KOPOTKOI'O 3aMbIKaHUSA?
Kakve BHJbI KODOTKMX 3aMbIKaHUW BO3MOXXHBI B CETSIX C HM30JIMPOBaHHOU
HEWUTpasnbio?

7. Kakue BUAbI KOPOTKMX 3aMbIKaHWM BO3MOXXHbI B CETH C IJIyX03a3eMJ/IEHHOMU
HEWUTpasbo?

8. Ha3oBute 0CHOBHbIe NPUUKMHBI BOSHUKHOBEHHS aBaPUMHBIX PEeKUMOB.

9. Kakue pgonyieHusi NpUHUMAKOTCS TPY NPOCTEUIINX pacyéTax TOKOB KOPOTKOTO
3aMbIKaHUSA?

10.Kakol UCTOYHUMK Ha3bIBaeTCs UICTOYHUKOM HEOrPaHUUYEHHOM MOIIJHOCTH?

11.YTo Takoe HauanbHasi (haza KOPOTKOTO 3aMbIKaHUs?

12.YT0 noka3sbIBaeT Hava/bHast pa3a KOPOTKOT'O 3aMbIKaHUSI?

13.YT0 yunThIBaeT +2 B (hopMyJie OMMCAHKs IePeXOHOro MpoLecca?

14.3apucyiite ¥ NoKakuTe Ha BDEMEHHOM AuarpaMMe MrTHOBEHHO€e 3HaueHre TOKa.

15.3apucyiiTe ¥ MOKa)KWTe HA BDEMEHHOW [uWarpaMMe aMILUIUTyJHOe 3HaueHue
HarnpsKeHus.

16.3apucyiiTe ¥ NOKakuTe Ha BDEMEHHOM AuarpamMMe JelCTBYHOIee 3HaUeHUe TOKa.

17.1lo KakoMy 3aKOHy WU3MEHsIeTCSl HampspKeHWe Ha 3aKuMax JBUraress IIpU
KOPOTKOM 3aMbIKaHWU Ha ero Kjiemmax?

18./3 Kakux COCTaBJ/SIOLIMX COCTOUT TOK KOPOTKOI'O 3aMbIKAHHS C TOUKU 3PeHUs
TlepexoHOro npotecca?

19.0T 4ero 3aBUCHT 3aTyxaHHWe ariepruoAMUeCcKOU cocTasJsitoler Toka K37

20.ITo kKaKOMy 3aKOHY U3MeHsIeTCs arlepuoAudeckast cocras/sitonas Toka K37

21.Kak n3MeHsieTCsl TOK KOPOTKOI'O 3aMbIKaHUS [IPU Ha/IMUMK TOKA Harpy3Ku?

22.B KakoM MOMEHT BpeMeHM HacCTyTmaeT yAapHoe 3HaueHre Toka K37

23.15151 yero He0OXOAUMO 3HATh YAApHBIM TOK K3?

24.Kak BbIUMC/IUTH yJapHbIi TOK K37

25. 15151 yero Heo6x0AUMO 3HATh TOK K3?

26.1Tpu Kakoi Haua/ibHOU (haze OyzeT HaUMEHbBIINN yIapHBIN TOK?

27.11pu Kakoi Haya/ibHOU (paze OyzeT HaUOOBIINM yIapHBIN TOK?

28.3arnuinmTe ypaBHeHue, orvchkiBatoiriee TOK K3 6e3 yuéTa Toka Harpy3kH.

29.3anuivre ypaBHeHUe ToKa K3 ¢ yuéTOM TOKa Harpysku.

30.4YTo rokasbiBaeT yroys KOPOTKOr'O 3aMbIKaHUS?

31.3a cuét yero yBesmuuBaeTcs yros toka K3?

32.3a CcyéT yero ymeHnbluaeTcs yroy toka K37

33.Kak paccuurtath TpéxdasHbiii TOKk K3 Ha mmHax TI1?

kW=
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34.Kak paccunrtath AByX(a3Hbil TOK K3 B KOHIle IMHUM 3/1IeKTporiepeiaun’?

35.Kak  paccuuTaTb TIOCTOSSHHY}O  BpE€MEHM  [IeWCTBUSI  alepuoJUuecKomr
COCTaBJISIFOLLeN TOKAa KOPOTKOTO 3aMbIKaHUS?

36.3aueM pacCUUTHIBAETCSI TOCTOSIHHAsi BpPEeMEHW [JeWCTBUSl arnepuouuecKom
COCTaBJISIFOLLeN TOKAa KOPOTKOT'O 3aMbIKAHUS?

37.[Jauite oripefieieHe TEPMHUHY «KOPOTKOE 3aMbIKaHHE».

38.3anuirre Gopmyny [ HaXO0XAEHHs TOKa TpexX(a3HOTro KOPOTKOIO 3aMbIKaHUS.

39./300pa3ure BEKTOPHYIO /[JuarpaMMy HalpsOKeHUH y TOTpeOuTeNns TIipu
Tpex(a3HOM KOPOTKOM 3aMbIKaHHH BBILLIE M0 JTUHHUU.

40.Ha3oBuTe 3/1eKTPUYECKUM amrapaT, 3alULLaioIUi OT KOPOTKUX 3aMbIKaHUM.

41.3apucyliTe BEKTOPDHYH) [AWarpaMmy TOKOB W HalpsUKeHWW TpU TpexdasHoM
KOPOTKOM 3aMBbIKaHUU.

42.Ha3oBUTe 0maCHOCTU KOPOTKOT'O 3aMbIKaHUSI.

43.[laliTe onpefeseHre TEPMUHY «yJapHOe 3HaueHHe TOKa KOPOTKOTO 3aMbIKaHUSI».

44.Ha3oBuTe NPUYUHBI BOSHUKHOBEHUSI KODOTKHX 3aMbIKaHHUMU.

45.Y9T0 Takoe UMEeHOBaHHas eIuHULIA?

46.1lepeunicsiuTe OCHOBHbIe ~ UMEHOBaHHble  €JWHMLbI,  WCIOJIb3yeMble B
3/IeKTPOTEeXHUKE.

47.3anuiuuTe dhopMyay /s pacueTa TOKa OZHO(PA3HOTO KOPOTKOTO 3aMbIKaHUS B
VIMEHOBaHHbBIX eJJVHULIAX.

48.TTocTpoiiTe BEKTOPHYIO [AWAarpaMMy HampsDKeHUW y ToTpeOuTens, eciu
TIPOM30LLI0 OAHO(a3HOe KOPOTKOe 3aMbIKaHUe BhbIlLIe TI0 JIMHUH.

49.3anuinuTe GhopMyay A pacyeTa TOKa [ABYX(}a3HOrO KOPOTKOTO 3aMbIKaHUS B
VIMEHOBaHHbBIX eJJVHULIAX.

50.[TocTpoiiTe BEKTOPHYIO [UarpamMmy HampsbkKeHWd U TOKOB TIpU Tpex(a3HOM
KOPOTKOM 3aMBbIKaHUU.

51.YeM orpaHuuMBaeTCs TOK KOPOTKOr'O 3aMbIKaHWf, IPOU3OLLEIIero Ha IIMHAaX
MOJICTAaHLIUKU?

52.YT0 Takoe OTHOCUTEJIbHbIE eJIUHULIbI?

53.KaK BBIUMC/IUTL COMNPOTUB/IEHUE JIMHUM 3JIeKTporepeaud B UMEHOBAHHbIX
e IUHALaX ?

54. /17151 4ero UCIoJib3y0TCs Oa3rCHbIe BeJTMUMHBI TOKOB M HAIMPSKeHUA?

55.YUT0 Ha3bIBaeTCs ICTOUHUKOM HEOTPAaHWUYE€HHOW MOIHOCTH?

56.ITouemy BemmurHy 6a3MCHOM MOIITHOCTH BBIOMPAIOT MPOU3BOJILHO?

57.0mMiliiTe METOJWKY pacueTa TOKOB KODOTKOTO 3aMblKaHWS B 0a3MCHBIX
eJVHULIAX.

58.UTo mpou30iiieT C TOKOM KOPOTKOTO 3aMbIKaHUs, ecid 0a3uCHYI MOI[HOCTb
yBesmmuuTh B 10 pas?

59.B uem BeIpakaeTCd 3JIeKTPOJWHAMHYECKOE [EeMCTBHEe TOKa KOPOTKOIO
3aMbIKaHUA?

60.B dyem oOmacHoCTb 4Ype3MepHOro 3/eKTPOAMHAMUUECKOTO [JeWCTBUS TOKa
KOPOTKOT'O 3aMbIKaHUA?

61.I1puBeauTEe MpUMeEp pacueToOB 3/1€KTPOJAUHAMUYECKOTO JJEUCTBUSI TOKA KOPOTKOTO
3aMbIKaHUS.

62.3apucyiiTe HampaB/ieHWe CWJI, BO3JEWCTBYIOIIMX HA TMPOBOJAHUK C TOKOM,
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HaXOZSIIUNCSA B MAarHUTHOM TI0JI€.

63.Kak npoBepuTh Ha CXBaTbIBaHUe MMPOBOJA JIMHUU 3JIeKTpornepesayu?

64.1Ipu Kakom BHJe KOPOTKOI'O 3aMbIKaHUSl MPOBepstoTCd INpoBoAHUKU JIOII Ha
CXJIeCcTbIBaHUe?

65.Kak yMeHBIIUTh 3/IeKTPOJWHAMUYECKWE CUJIbI, [EeWCTBYHOIMe Ha MPOBOJHUKU
TPY KOPOTKOM 3aMbIKaHUU?

66.B KakoM Kjacce ceTel 3aMbIKaHWe Ha 3eMJIIO He SIBJIIeTCSl aBapUMHBIM PeKUMOM?

67.3apucyliTe KOHTYp MIPOTeKaHWs TOKa 3aMbIKaHUs Ha 3emiito B cetu 10 kB.

68.UT0 mMpOUCXOAUT C HaNpsDKEHUeM HEeMOBPEeXAEHHBbIX ()a3 OTHOCUTEIBHO 3eMJIU
TPy 3aMbIKaHWU Ha 3eM/1t0 B cetu 10 kB?

69.Kak onpe/ie/iuTh TOK 3aMbIKaHUS Ha 3€MJTH0, UCXO/S U3 BEKTOPHOM AUarpaMmbI?

70.Kak BBIUMCIUTH TOKW 3aMbIKaHHWsS Ha 3emsiio B BJI, MCrosb3ysi ipubmiKeHHBINA
MeTOo/| pacueTra?

71.Kak BbIUMC/IUTE TOKU 3aMbIKaHUS Ha 3emsIt0 B BJI?

72.MoxHO 1 ipuKacaTtbcs K oriopam 10 u 35 kB?

73.Kak BBIUMCIUTbL TOK 3aMbIKaHUSI Ha 3emyito B KJI, ucmonb3yss TpUOIMKeHHBINA
MeTO/| pacuera?

TectupoBanue (TCk, TCn)

Bbibepume 00uH npasuibHblil 8apuaHm omeema:

UTo Ha3bIBaeTcsl nepexoAHbIM MpoLeccom?

+U3MeHeHHe TOKOB U HalpsDKeHWH MPU Mepexo/ie CUCTeMbI U OJHOTO YCTaHOBUBILIET'OCS
COCTOSIHUS B [IpyTroe

PE>KHM, TIpY KOTOPOM B TIPOBOAHUKAX JIMHUM 3/IeKTPOIiepejaui, MallliH U arifapaToB
BO3HUKAIOT TOKH, TPEBBIIIAOIIMEe BeTMUUHBI, JOITyCKaeMble HOpMaMu

pe>KrM paboThI CeTH, TIPU KOTOPOM COeIMHSIFOTCSI HAKOPOTKO ZiBa (ha3HBIX TIPOBO/A
PE>KHM, TIpY KOTOPOM COeJIUHSIIOTCS [[Be TOUKH JIEKTPUUYECKOM 1[eTTH C pa3HbIM
TIOTeHI[{aIOM Yepe3 Majioe TIepeX0/[HOe COTIPOTHB/IeHHE

ABapHﬁHBIMH PeXXKUMaMHU AB/IAKOTCA:

+KOpPOTKO€ 3aMbIKaHUe, rneperpyskd

KOPOTKO€ 3dMbIKdHUWE, IMeperpyskd, TSDKeJIbIN IMyCK I,Z[BI/II"{:lTeJ'[eI\/’I

rneperpyskad, TsDKeJIbIN IMyCK I,Z[BI/II"EITQJ'IQI\/’I

peBepCHPOBaHME MOIIIHBIX I,Z[BI/II"EITQJ'IGI\/’I 0e3 OCTdHOBKH, TSDKeJIbIN IMyCK I,Z[BI/II":’:lTeJ'IEI\/'I

Yo Ha3bIBAETCS aBapUHHBIM PE)XXHUMOM ?

+ U3MeHeHHe COCTOSIHUS CETH, He TIPe[yCMOTPEHHOe IKCITyaTalliOHHBIMU
XapaKTePUCTUKAMH, pe3y/IbTaTOM KOTOPOTO SIB/ISIETCS pe3Koe W3MeHeHHe TOKOB WU
HaTPsDKEHUM, W3-3a Uero CO3/IaéTCs yrpo3a BIX0OZa U3 CTPOs MOTpeduTe el uim
YUaCTKOB CETH, a TaKXKe yIrpo3a /IJisi XKU3HU JIFO/Iel U )KUBOTHBIX

PEXKKM, ITPH KOTOPOM COeUHSIOTCS [IBE TOUKU 3JIEKTPUUECKOM IeIH C pa3HbIM
TIOTEHI[{AIOM Yepe3 Majioe TIepex0o/JHOe COMPOTHB/IEHHE



PEKUM, TIp KOTOPOM COe/IUHSIFOTCS Uepe3 Majioe Mepexo/IHOe COMPOTHBIeHMe (ha3HbIH
TIPOBO/I U 3eMJIst

PEXKUM, TIpH KOTOPOM COeIUHSIFOTCS Uepe3 Majioe MepexoiHOe CONPOTHBIeHHe (ha3HbIH
Y HYJIeBOU TTPOBOAHUKH

YT1o Ha3bIBaeTcsa KOPOTKHNM 3aMbIKaHHUeM?

Hn3MeHeHNre TOKOB U HaHpH)KGHI/Iﬁ IpH 11epexoae CUCTeMbI 1 OJHOTO YCTAHOBUBILIET OCS
COCTOSIHHMA B Apyroe

peXXuMm, IIp1 KOTOPOM B IIPOBOAHHKKAX JIMHWUH 3JIEKTPOIIEpeadil, MAIlIMH U dlllldaPATOB
BO3HUKAIOT TOKH, IPEBLIIIAOIINE BEJIMUWHBI, JOITyCKa€MbI€ HODMadMU

pe>Xum pa6OTI>I CeTH, IMpu KOTOPOM COeANMHAKTCA HAKOPOTKO JBd (l)aBHI)IX IMpoBOda
+peXXrM, IIpU KOTOPOM COeAUHSIFOTCS 1B€ TOUKU BHeKTqueCKOﬁ eIy C pd3HbIMHA
IoTeHua/JiaMH1 depe3 MdJjioe 1epexogHoe COIpoTHUBI/IeHHE

UTo Ha3bIBaeTCs peXXuMoM neperpy3Ku?

V3MeHeHVe TOKOB U HallpshKeHUH TMPU Mepexo/ie CUCTeMbI ¥ OJHOTO YCTaHOBUBILLIETOCS
COCTOSIHUSL B IpyTOe

+peXkuM, TPy KOTOPOM B MPOBO/JHUKAX JIMHUM 3JIEKTPOTepeiauu, MallllH U arrapaToB
BO3HMKAIOT TOKH, MPEBbILIAIIINE BeJIMYMHBI, J0MyCKaeMble HOpMaMU

PeXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe TiepexoHOe CONPOTUBIIEHHUE 1Ba
(ha3HbIX MPOBOAA

peXXuM, TIpU KOTOPOM COeJJUHSIOTCS /IB€ TOUKH 3JIEKTPUYECKOH LIeMU C pa3HbIM
MIOTeHLMa/IOM Yepe3 Masioe IepexofHoe CONMpPOTUB/IeHNe

Uto Ha3bIiBaeTcs Tpex(a3HbIM KOPOTKHM 3aMbIKaHUEM?

PEXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe NepexoHOe CONpPOTUB/eHUe (a3HbIN
TIPOBO/I U 3eMJISA

PEXXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe TiepexoHOe CONpPOTUBIeHue (a3HbIN
Y HYJIeBOW MPOBOTHUK

PeXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe IiepexoHOe CONPOTUBIIEHHUE 1Ba
(ha3HbIX MPOBOAA

+peXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJsioe Iiepexo/iHoe CONPOTUBIIEHUe TPU
(ha3HbIX MPOBOAA

YTo Ha3bIBAETCA HEMETA/I/THYECKMM KOPOTKHM 3aMbIKaHHEM?

+KOPOTKOE 3aMbIKaHKe Uepe3 Mepexo[HOe COMPOTUBIIEHNE (BeTKa, Oropa u T. [1.)
Herocpe/ICTBEHHOe COeJJUHEHHe IBYX Pa3HOMMEHHBIX (ha3HbIX MPOBOZOB

oba oTBeTa BEPHBI

HEeT BEPHOI'0 OTBeTa

YT0 HA3bIBAETCA META/UTHUECKUM KOPOTKHM 3aMbIKAHHUEM ?

KOPOTKO€ 3aMbIKaHHUe uepe3 Mepexo/IHOe COMPOTHB/IeHUe (BeTKa, Oropa U T. [.)
+HernocpeiICTBEHHOe COeJIMHEHUE IBYX Pa3HOMMEHHbBIX (pa3HBIX TPOBO/OB

oba oTBeTa BEPHBI

HEeT BEPHOI'0 OTBeTa



B ceTsX ¢ KAKUM THUIIOM 3a3eM/IEHUSI HEUTPa/Id MOXKeT BO3HUKATh Tpex(a3Hoe
KOPOTKOe 3aMbIKaHue?

C TJIyX03a3eM/IEHHOM HeUTpabio

C W30/ITMPOBAHHOI HeHTpabio

¢ 3(pdeKTHBHO 3a3eM/IEHHOW HeUTpasblo

+B0 BCeX BbIllIeNepeyurC/IeHHbIX BU/JaX CeTel

IIpuunHO¥ BO3HHKHOBeHHsI TPex(a3HOro KOPOTKOI0 3aMbIKaHHUA MOXXeT ObITh:
rPO30BLIe TepeHarpsyKeHus

TIOBBIILIEHUE CeTeBOI0 HallpsDKeHUs

+CXJ/1ecTbiBaHHe MPOBO/IOB

3arpsi3HeHue U30JISIUU

ITocneacTBHeM Tpex(a3HOro KOPOTKOr0 3aMbIKAHUA MOXXET ObITh:
[IOBBIIIIEHHE CEeTeBOr'0 HallpsHKeHUs

+BO3ropaHuve U30/sUuun

3arps3HeHue U30/9un

rM3MeHeHHe TUMa 3a3eMJ/IeHHs] HeUTpasiu

Ykaxure YPaBHE€HHE JIA PaCU€Ta TOKd TpEX(l)EBHOI"O KOPOTKOI'0O 3dMbIKdHHA B
KOHIle IHHHUH:

o= Yn
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Ykaxure YPaBHE€HHE JIA pPaCUy€Ta TOKAd TpEX(l)aE!HOI"O KOPOTKOI'0O 3dMbIKdHHA B
HadadJie IMHUU:
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Kak n3meHurcsa HAIIpAXKEHUE y HOTpEﬁl’ITe.}IH npu TpEX(l)a3HOM KOPOTKOM
3aMbIKAaHHMHM BBIIIIE 110 JTIUHUA?

OCTaHeTCA IMPpeXXHHUM

YMEHBIINUTCA

YBEJIMUUTCA

+6Y,Z[€T PdBHO HYJIHO

Kak n3meHurcsa HAIIpAXKEHUE y HOTpEﬁl’ITe.}IH npu TpEX(l)a3HOM KOPOTKOM
3aMbIKaHUM HH)Ke 10 IMHUH?

OCTaHeTCA IMPpeXXHHUM

+YMEHBIIUTCS

YBEJIMUUTCA

6Y,Z[€T PdBHO HYJIHO

YT1o Takoe ynaprn‘/’l TOK KOPOTKOro 3aMbIKaHUA?

+MaKCHUMa/IbHOE€ aMIVIUTYJHOe 3HaueHHe TOKa KOPOTKOIr0 3aMbIKaHMs, HaCTyIarolee
uepes ITI0JIOBUHY I1eprofad I10Cjie €ro Haudd/ia

dAMIUVIUTYJHOE 3Ha4Y€HNE TOKA KOPOTKOTI'O 3dMbIKdHUA

,Z[EI‘/JICTBYI-OH_[ee 3HAUYeHHE TOKd KOPOTKOI'O 3dMbIKdAHHA

MI'HOBEHHO€ 3Hd4Y€HHE TOKd KODOTKOI'O 3dMBbIKdHUSA

Y napHbiii TOK Tpex(a3Horo KOPOTKOro 3aMbIKaHUSA PacCUYUTHIBAKOT 10 popmy.ie:
+

Y napsbiii Ko3dduuueHT paccCuuThIBaeTcs no gopmy.ie:

B kKakux npeae/jidaxX IpUHUMAKOT ynaprn‘/i KOB(l)(l)l/II.II/IEHT TOKd KOPOTKOro
3dMBIKdHUA JIA ceTel Ce/IbCKOXO03HCTBEeHHOr0 Ha3HAUeHUus?

1..2

1..1,2



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

B kakux npejiesiax NPUHUMAKOT yAapHbIM K03 (PUIUeHT TOKa KOPOTKOro
3aMbIKaHUA [I/Isl CeTed MPOMbILIJICHHOT0 Ha3HAYeHUs ?

1...2

1...1,2

+1,8

1,2...1,4

Yto Takoe Haua/bHas (pa3a KOPOTKOro 3aMbIKaHUA?

+yTo/1 OT MOMeHTa repexo/la CHHYCOU/IbI Uepe3 HyJb IPY BO3paCTaHWU MTHOBEHHbBIX
3HaueHuH 0 MOMeHTa BOSHUKHOBEHUSI KODOTKOT'O 3aMbIKaHUs

yTO/T MEXK/1y TOKOM U HarpsbkKeHueM

yTOJT MEXK/Ty TOKOM U MOIIJHOCTBIO

yToJ1 MeXK1y TOKaMU B pa3HbIX (hazax

M3 KaKMX COCTaBJISIOIHUX CK/Ia/iIbIBAeTCA TOK TPex()a3HOro KOpPOTKOro
3aMbIKaHuA?

TOJIbKO CBOOOIHOM

TOJIbKO MPUHY>KJ€HHOU

+CBOOO/JHOM Y MPUHY>K/I€HHOM

TIPUHY>K/IeHHOM B OIHOM (ha3e U MPUHY K/[eHHOM B pyroi (a3ze

B KakoM c/1yuae yJapHbIii TOK Tpex(}a3Horo KOpoTKOro 3aMmbIKaHHUA 0y/eT
0oJibIIe?

eCJIA YroJl KOPOTKOrO 3aMbIKaHHS COBIIA/IaeT C Haua/IbHOM (ha30i U MPUCYTCTBYET TOK
HarpysKu

€CJIA YroJl KOPOTKOr'O 3aMbIKaHHS COBIIAZIaeT C Haua/JIbHOM (ha3bl M OTCYTCTBYET TOK
Harpys3Ku

eCJIA YroJ1 KOPOTKOrO 3aMbIKaHHSI OT/IMYAeTCS OT HauaabHOM ¢a3bl Ha yrona 90° u
MIPUCYTCTBYET TOK HAarpy3KH

+eC/Ii yroJl KOPOTKOTO 3aMbIKaHHUS OT/IMUAeTCs OT HauaabHOU a3kl Ha yroa 90°
OTCYTCTBYET TOK Harpy3KH

Kak B/usieTr Ha/IMuMe TOKA Harpy3Ky Ha 3HaUeHUe CBO0O/{HOM coCTaB/somei?
cB0OO/IHAsT COCTABJISAOII[Asl HE U3MEHSIeTCsT

+ cB0OO/IHAsA COCTABJISAIONAS] YMEHbIIIAeTC s

cBOOO/IHAsT COCTABJISAOIIAs YBEJTUUMBAETCS

cBOOO/IHasE COCTaBJISAOII[As CMEIIlaeTCsi OTHOCUTETbHO HaTPSKeHHs

3HaueHMe NMPUHYK/[EHHON COCTaB/IAIOIIEN TOKAa KOPOTKOIr0 3aMbIKaHUSA 3aBHUCHUT
oT:

+HarpspkKeHUs1 U COPOTUBIIEHUST

HarpspKeHUst
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COTNPOTHBJIEHUS
3HaueHUst Ko3(PuLMeHTa MOLLIHOCTU

Ykaxure BE€KTOPHbIC JHAI'PDAaMMBbI TOKOB H Hal'lpﬂ)KEHl’Ii”l npu TpEX(ba3HOM
KOPOTKOM 3dMBbIKdHHH.

Ua Ika Ua I
Tkc
Uc Ub Uc Ub
Ikb Ikb
A b
Ua Ika
Ikc
Uc Ub
Uc Ub
1kb
B Tr
+A
b
B
r

BennuuHa Toka Tpex(¢a3HOro KOPOTKOro 3aMbIKaHHs 3aBUCHT OT:

+ HanpsbKeHUs1 CeTU, COMPOTUB/IEHUsT TpaHChOpMaTopa, CONPOTHUB/IEHHUS TMHUA
371eKTpoIiepe/iauu 10 TOUKHM KOPOTKOTO 3aMbIKaHUS

KOJINUeCTBa BK/IFOUEHHBIX 3/IeKTPOJBUTraTe e

KaueCcTBa MOHTa)ka JIMHUM 3/1eKTporiepe/iauun

pPacCTOsTHUS MeXXAY IMPOBOZaMU U 3eMJiei

ITocTossnHas BpemeHH T () pernu ¢ MHAYKTUBHOCTHIO L (I'H) U aKTUBHBIM
coniporuBieHueM R (Om) onpepensiercs nmo ¢popmy.ie:

+ T=L/R

T= R/L

T=RL

T=R+L

IMoamuTky Touku K3 ot gBuraresneu B cersx Ao 1000 B ciegyer yunThiBaTh, €C/IHU:
+ CyMMapHbIi HOMMHA/IbHbIA TOK JiBUraTesiel He npeBbiiaeT 10% 3HaueHUst
TepyroIUUeCcKor cocTapJisttoien Toka K3

YCTaHOBJIEHO ABUTaTesieii 0oJibIle 4

11



CyMMapHbIii HOMUHABHBIN TOK JIBUraTe/ield He TIpeBbIiiaeT 5% 3HaueHus
TIepUOINUECKOM COCTaB/IsIONIel Toka K3
K JIMHUU 3JIEKTPOIepeiauu MOAK/IF0UeHbI TOBKO 3/1eKTPOIBUTaTe /!

Kakue egHMIIbI U3MePeHHs HAa3bIBAIOT MMEHOBAHHBIMU?

+Ha3BaHHbIE B UeCTh YUeHbIX, OTKPbIBIINX UX (['eopr Om, AHzpe Mapu Awmriep,
Aneccanipo BosibTa)

3amnchiBaeMble C 00JIBITION OYKBBI

VMeFOIIHe TPUCTABKY KU/IO-, MUAJUTH- U T.J.

He UMeloIIye TTPUCTAaBKKU KWIO-, MAJUTUA- U T. .

BeKTop TOKa oTCTaeT OT BeKTOpa HANPsDKeHUA Ha Harpy3kKe:
AKTHUBHOU

€MKOCTHOM

+ UHAYKTUBHOMU

HH/IyKTUBHO-eMKOCTHOM

BekTop ToKa onepe)kaeT BeKTOP HAaNPsDKeHUA Ha Harpy3kKe:
AKTHUBHOU

+ eMKOCTHOM

WH/IYKTHBHOM

HH/IyKTUBHO-eMKOCTHOM

BekTop Toka coBnajaeT C BeKTOPOM HalpsbDKeHHs HAa Harpy3ke:
+ aKTHBHOM

€MKOCTHOM

WH/IYKTUBHOM

HH/ITyKTUBHO-eMKOCTHOM

KakoB xapakTep ToKa Tpéxda3Horo, JByx(da3Horo, oAHO(a3HOr0 KOPOTKOI0
3aMbIKaHHUM?

aKTUBHBIU

pEeaKTHUBHbBIN

€MKOCTHOU

+UHAYKTUBHbIN

ITpocreiiinas Tpéxda3Has Henb — 3TO:

HeCcUMMeTprYHast TpéxasHasi 1ielb C COCpeZ0TOUeHHBIMU TTapaMeTpaMu MpHU
OTCYTCTBUU TPAaHC(OPMATOPHBIX CBsI3ei

+cumMeTprYHast TpéxdasHas 1ierb C COCpeZl0TOUeHHBIMU TTapaMeTpamMu MpU
OTCYTCTBUU TPaHC(OPMATOPHBIX CBs3ei

CUMMeTpHYHasi TpéxdasHas Lieflb C pacripe/ie/ieHHbIMU TlapaMeTpaMu TIPU OTCYTCTBUHU
TpaHC(OPMAaTOPHBIX CBsi3ei

CUMMeTpHYHasi TpéxdasHasl Liellb C COCpeIoTOYeHHBIMU TTapaMeTpaMU TPU HaTuuuu
TpaHC(OPMAaTOPHBIX CBsi3ei

12



le/l pacueTre TOKd KOPOTKOI0o 3dMbIKdHHUA IIPUHUMAIOT JONIYILLEHUSA:

TOUKd KOPDOTKOI'O 3adMBbIKdHHUSA ITMTAETCA OT MCTOUYHHKA HeOFpaHquHHOﬁ MOIIHOCTH
BCe (l)aBI)I NMET OVMHAKOBOE dKTUBHO-MHAYKTUBHOE COIIDOTUBJ/IEHHUE

HdCTOTd TOKa B CE€THU IIpU K3 He u3MeHsieTcs

+BCe Iepeurc/ieHHble OTBeTbl BEPHbI

UTo Ha3bIBaeTCs HCTOYHUKOM HEeOrPaHUYEHHOU MOLIHOCTH?

o060l CHHXPOHHBIN reHepaTop

+Takasi TOUKa B C€TU, B KOTOPOU TpPH JIF0OOM pekuMe pabOoThI TTOTpeOuTes
HaTpspKeHue u3MeHsieTcs He 6osiee ueM Ha 5%

nmobast TouKa 37IeKTPUUeCKOU ceTr

BCe Tepeync/ieHHbIe OTBEeThl BePHbI

ABapuilHBIMH pPe)XXHUMaMH B CeTSAX C U30/ITMPOBAHHON HeNTPa/IbIO SIB/IAIOTCH:
+Tpex(a3Hoe KOPOTKOe 3aMblKaHUe, JByX(a3Hoe 3aMblKaHUe, [BOMHOe 3aMbIKaHHe Ha
3eMJItO, TleperpysKa

Tpex(a3Hoe KOPOTKOe 3aMblKaHUe, IByX(a3Hoe 3aMblKaHUe, [BOMHOe 3aMbIKaHHe Ha
3eMJIt0, OiHO(Da3HOe 3aMbIKaHUe Ha 3eMJIt0, Ieperpyska

Tpex(a3Hoe KOPOTKOe 3aMblKaHUe, IByX(a3Hoe 3aMblKaHUe, OAHO(a3HOe 3aMbIKaHue
Ha 3eMJI0

Tpex(a3Hoe KOPOTKOe 3aMblKaHue, OAHO(a3HOe 3aMbIKaHKe Ha 3eMJIt0, Meperpyska

YeMm omacHbI JBOMHBIE 3aMbIKaHHS HA 3eMJTHO?
HUUEM

TIepexoZioM B Tpex(a3Hble 3aMbIKaHHS

+ Mepexo/ioM B AByX(a3Hble 3aMbIKaHUS
00pBIBOM TTPOBO/IOB

Tok oHO(}a3HOT0 KOPOTKOTr0 3aMbIKAaHHUA B KOHIIE IHHHH PAaCCUYUTHIBAKOT JAJIA:
TIPOBEPKH arrapaToB Ha TEPMUYECKYI0 CTOHKOCTh

+pacueTa 3allUThbI

BbIOOpA MPOBO/IOB

BCE OTBETHI BEPHBI

Uto Ha3bIiBaeTcs 0AHO()a3HbIM KOPOTKHM 3aMbIKaHUEM?

PEXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe IepexoHOe CONpPOTUBIeHUe (a3HbIn
TIPOBO/I U 3eMJISI

PeXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 Majioe IiepexoHOe CONpPOTUBIeHHe (a3HbIN
Y HyJIeBOM MIPOBOIHUKU

+BepHbI TTePBbIA U BTOPOU OTBETHI

PeXXuM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe TiepexoHOe CONPOTUBIIEHHUE /1Ba
(ha3HbIX MPOBOAA
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Uto Ha3bIBaeTcs /IByX(pa3HbIM KOPOTKHUM 3aMbIKaHHeM?

PEXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe IiepexoHOe CONpPOTUB/IeHUe (a3HbIN
TIPOBO/I U 3eMJISA

PEXXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJioe TiepexoHOe CONpPOTUBIeHUe (a3HbIN
Y HyJIeBOU TIPOBOIHUKU

+peXXuM, IPY KOTOPOM COeJIMHSIIOTCS Yepe3 Majsioe Tlepexo/jHOe CONPOTUB/IEHHE /IBa
(ha3HbIX MPOBOAA

PEXXUM, IPU KOTOPOM COeJMHSIFOTCS Yepe3 MaJsioe Tiepexo/iHOe CONPOTUBIIEHUE TPU
(ha3HbIX MPOBOAA

Ykaxure dopmyny Ansi pacuera TOKa AByX()a3HOr0 KOPOTKOro 3aMbIKaHUSA B
KOHIIe JIUHUU:

I, = Us

b oVB(Z z,)
I, = U

b oB(z)

U
I, = Zl)ﬂ
\/5 Z;)’A‘_'_Znem

+

Ykaxkure ¢opmyiy A/ pacueTa ToKa 0gH0()a3HOT0 KOPOTKOro 3aMbIKaHHA B
KOHIIe JINHHUHU:

1 Z—Uﬂ
b Bz +zy)
I, = Y
to3(z,)
_ UJT
[K N Z(‘)
* \/g ;0’4 +Znem
J =——0
) NG Zig,z;

YKaxure (l)OpMYJIy AJIA PdCUY€Ta TOKd OAHOCIJEBHOI"O KOPOTKOI'0 3aMbIKdHHUA B0O3/1€

TpaHcopmaTopa:
po Ui
V3(z, +2,)
I, =
V3(z,)
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I, = Us

: ﬁ(z;;gq
Uy
(1

)
\/g( Z;OA + Znem J

I, =

Kakoe 3HaueHNe TOKa KOPOTKOIr0 3aMbIKaHUA PacCUMTHIBAeTCs Mo popmy.ie
__Ys

V32, +2,)

+1eACTBYHOLLIEee

aMIUTATYZHOE

yAapHoe
MI'HOBeHHOe€

I, =

Ykaxure (l)OpMyJIy AJIA PdCY€Td MITHOBEHHOT'0 3HAYE€HHUA TOKd KOPDOTKOI'o

3aMbIKaHHUA:
— Uﬂ

"Bz 2y

Xk
@, = arctg——
k
+ i =1, sIn82H
Ykaxure dopmyy Ajisi pacuera yrja «@» Mpy KOPOTKOM 3aMbIKaHHH:
Uﬂ

V3(z, +2,)

I, =

Xk
+ Py = arctg—-
k

Ykaxure BE€KTOPHYIO fHaIr'PaMMy TOKOB U Hal'lpﬂ)KEHl’Iﬁ Inpu [[BYX(ba3HOM

KOPOTKOM 3dMbIKAHHH:
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Ike

Uc

Ua Ika

Ikb

Ua

Ikb

Ika

Ub

Ua Ika
Ikc

Uc Ub
Uc Ub

Ikb

Kakumu COIpoTHUB/I€EHUAMMU Oﬁﬂaﬁ[aET MNpoTs)K€CHHAA JINHUA BJIEKTPOHEPEI[EI‘-II/I?
TOJIBKO dKTUBHBIM

TOJIBKO MHAYKTUBHBIM

+aKTI/IBHO-I/IH,ZLYKTI/IBHI)IM

dKTHMBHO-€MKOCTHBIM

Kak u3MeHHMTCH aKTUBHOEe CONPOTUB/IeHHE JIMHUU IIPU YBe/IMYeHUU PacCTOSAHUA
MeXay (pa3HbIMH NPOBOJJHUKAMHU?

+He M3MEeHUTCA

YMEHBIIIUTCS

YBeJTUUUTCA

3aBUCUT OT aKTUBHOI'O COIIPOTUBJ/ICHUA

Kak u3MeHHTCs peaKTHBHOE COMPOTHB/IeHUEe JIMHUM MPH YBe/IMUeHUH PACCTOSIHUS
MexAy (pa3HbIMU NPOBOJHUKAMU?

He U3MeHUTCS

YMEHBIIUTCS

+yBeIMUUATCS

3aBUCUT OT aKTHBHOT'O COTIPOTHBJIEHUS

YKaxuTe BepHbIi MOPAAOK pacyeTa TOKa KOPOTKOI'0 3aMbIKaHUSI METOA0M
HMEHOBAHHBIX eJJUHUILI;

+COCTaBUTh PACUETHYIO CXEMY U CXeMy 3aMell|eHus, paCCUUTaTb COMPOTUB/IEHNE [0
TOUKM KOPOTKOT'O 3aMbIKaHUsI, HATU TOK KOPOTKOT'O 3aMbIKaHUsI

paccuMTaTh COMPOTHB/IEHHE 0 TOUKM KOPOTKOI'O 3aMbIKaHUsl, HAWTH TOK KOPOTKOI'O
3aMbIKaHUSI
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COCTABUTH PACUETHYIO CXeMY, pdCCUMUTATh COIMIPOTUB/IE€HHE 1O TOUKKU KOPOTKOT'O
3dMBbIKdHMWS, HalTU TOK KOPOTKOT'O 3dMbIKdaHUA COCTABUTH CXEMY 3dMeEIlleHUsA
HalTU TOK KOPOTKOTI'O 3dMbIKdaHHA, COCTABUTH PACUETHYHO CXeMY, COCTdBUTL CXEMY
3aMelleHus, pdCCUUTAaTh COIIPOTHUBJ/IEHHE 10 TOUKKW KOPOTKOI'O 3dMbIKdAHHA

UTo noKa3bIBaeT yro/i Harpy3Ku?

MOIITHOCTh

+0TCTaBaHWe UM OTepe’KeHWe TOKa Harpy3Ky HanpsbkeHueM
JIeACTBYHOIIlee 3HaUEeHWe TOKa Harpy3Ku

aMIUIUTYZIHOe 3HaueHUe TOKa Harpy3Ku

ITo kakoMy HyTH Oy/leT MPOTeKaTh TOK 0JHO(a3HOro KOPOTKOr0 3aMbIKAHUA?

+110 OHOM 0O0MOTKe TpaHcdopMmaTopa, (ha3HOMY ITPOBO/Ty, TOUKe KOPOTKOTO
3aMbIKaHUSI, HY/IeBOMY MPOBOHUKY

10 OJHOM 00MOTKe TpaHcdopMmaTopa, pa3HOMY IMPOBOY, TOUKe KOPOTKOTO 3aMbIKaHMS,
da3HOMY ITPOBOAY, APYroM 0OMOTKe TpaHCchopMaTopa

110 TpeM 0OMOTKaM TpaHcdopmaropa, ABYM JIMHEHHBIM TIPOBOIHHAKAM, TOUKE
KOPOTKOT'O 3aMbIKaHUS

110 TpeM 0OMoTKaM TpaHc(opmarTopa, TpeM JTMHeMHbIM TIPOBOJHHKAM, TOUKe KOPOTKOTO
3aMbIKaHUSI

ITo kakomMy myTH Oy/leT MPOTeKaTh TOK 0/{HO(a3HOro KOPOTKOro 3aMbIKaHHUA Ha
3eMJ1107?

+110 O/IHOM 0OMOTKe TpaHCc(opmaTopa, ha3HOMY MPOBOAY, TOUKe KOPOTKOTO
3aMbIKaHUSl, 3eMJie, 3a3eM/IeHHIO MO CTaHLIUN

110 OZIHOM 0OMOTKe TpaHCopmaTopa, pa3HOMY TIPOBOY, TOUKe KOPOTKOT'O 3aMbIKaHUSI,
da3HOMY TTPOBOAY, APYroM 0OMOTKe TpaHChopMaTopa

110 TpeM 0OMoTKaM TpaHcdopmartopa, ABYM JIMHEHHBIM TIPOBOIHAKAM, TOUKe
KOPOTKOT'O 3aMbIKaHUs

110 TpeM 0OMOTKaM TpaHc(opmaTopa, TpeM JTMHeNHbIM TIPOBOJHHKAM, TOUKe KOPOTKOTO
3aMbIKaHUSI

ITo kakomy myTH Oy/jeT NpoTeKaTh TOK ABYX()a3HOr0 KOPOTKOI'0 3aMbIKaHUsI Ha
3eMJ1107?

TI0 OZIHOM 0OMOTKe TpaHC(opmaTopa, pa3HOMY TIPOBO/Y, TOUKe KOPOTKOTO
3aMbIKaHUSl, 3eMJie, 3a3eMJIeHHIO MO CTaHLIUU

+1T10 0/IHOM 0OMOTKe TpaHCcopmaTopa, hasHOMY MPOBOJY, TOUKe KOPOTKOTO
3aMbIKaHUs, a3HOMY MPOBOAY, APYroil 06MoTKe TpaHChoOpMaropa

110 TpeM 0OMOTKaM TpaHc(opmartopa, ABYM JIMHEHHBIM TIPOBOJHHUKAM, TOUKe
KOPOTKOT'O 3aMbIKaHUs

110 TpeM 0OMOTKaM TpaHCc(opmaTopa, TpeM JIMHeNHbIM TIPOBOIHHKAM, TOUKe
KOPOTKOTO 3aMbIKaHUs

ITo KakoMy nyTH Oy/JeT NPoTeKaTh TOK TPex(a3HOro KOPOTKOr0 3aMbIKaHHUA Ha
3eMJII0?
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1o o/fHOY 0OMOTKe TpaHcdopmarTopa, pasHOMY MMPOBOAY, TOUKE KOPOTKOTO
3aMbIKaHUsl, 3eMJie, 3a3eMJIeHUIO0 TI0/|CTaHLIUU

o 0/{HOM 0OMOTKe TpaHcdopmarTopa, pa3HOMY MMPOBOAY, TOUKe KOPOTKOTO
3aMbIKaHus, a3HOMY TIPOBOAY, Apyroi 06MOTKe TpaHChopmMaTopa

110 TpeM oOMoTKaM TpaHcdopmaropa, ABYM JIMHEHHBIM TIPOBOIHHUKAM, TOUKe
KOPOTKOT'O 3aMbIKaHUSI

+110 TpeM 0OMOTKaM TpaHC(hopMaTopa, TpeM TUHeMHbIM MPOBOJHUKAM, TOUKE
KOPOTKOT'O 3aMbIKaHUSI

Conpotusienue cetu 10 KB npuBoaurca K HanpsokeHuio cety 0,4 kB
YMHO)XXeHHUeM Ha K03 (urueHr:

TpYBe/leHus

TpYBe/IeHrs B KBajipare

+TpaHcdopMaLK B KBaJpaTe

TIpYBe/ieHys U JieJieHueM Ha Ko3(huleHT TpaHChopMaLun

Pe>xuMbI paboThI 3/IEKTPUYECKOH CeTH Ae/ISATCA Ha:
+yCTaHOBUBIIIMECS, TIepeX0/IHble

MeHSIIoIIMecs, JeMCTBYOIIHe

JleliCTByIOII1e, MTHOBEHHbIe

MIrHOBEeHHbIe, yCTaHOBUBIIINECS

HecumMmeTpuuyHbIe K.3. — 3TO:

+ KOPOTKOe 3aMbIKaHHe B 3JIeKTPOYCTaHOBKe, TPU KOTOPOM OZiHa U3 ee (a3 HaXOgUTCs
B YCJIOBUSIX, OTJIMYHBIX OT YCJOBUM Apyrux ¢a3s

KOPOTKOe 3aMbIKaHHe B 3/IeKTPOYCTaHOBKE C Pa3HbIM PacCTOsiHKMEM 0 (a3

BCe KOPOTKUE 3aMbIKaHUs

KODOTKOe 3aMbIKaHue B 37IeKTPOYyCTaHOBKeE, MPU KOTOPOM Bce ¢a3bl HAaXOsATCS B
O/IMHAKOBBIX yCJIOBUAX

UTo Ha3bIBaeTCsl 0THOCUTE/IbHbBIMY Be/IMUMHAMM?

+0e3pa3mMepHble BeJIMUMHBI, MPHBeZieHHbIe K 0IHOMY HOMUHA/TLHOMY 3HAaueHUIO
(HampsKeHUs1, TOKA, MOIIJHOCTH )

O/IHY BeJIMUMHbI, BbIDA)KEHHbIE Yepe3 pyrue

Be/TMUKHBI 0e3 e JUHUIL] U3MepeHus

beccrcTemMHbIe BeJTMUNHBI

Kakou ypoBeHb HamnpshKeHHsl IPUHAMAETCS 32 HOMUHA/IbHBIN?
Bcergaa 380 B

BCer/la IMHEeMHOe HarlpsbKeHue

+TOT yPOBeHb HaTpsDKEHHUs], HA KOTOPOM BeJyTCSI pacyeThbl
HanpsKeHWe UCTOYHHKA
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Ykaxure (l)OpMy.IIy AJIA HAXO0XKACHUA HAIIPAXKEHUA B OTHOCHUTE/IBHbBIX €¢/JMHULIAX:

U
U, =—2
+Y g UH
v, =Y
UH
U
U = —_—
100
U
U — H
7400

Kakoe HanpsokeHHe MPUHUMAIOT 3a 0a3ucHoe?
+CpeJjHee Ha yyaCTKe CeTH

JTMHENHOe

daszHoe

JleUCTBYHOIIIEe

YkakuTte BepHbIil MOPSAAOK Mepexoia UMEHOBAHHBIX COMPOTHB/IEHHN K
OTHOCHTE/BbHBIM 0a3MCHBIM:

+BBIUNC/TATD COTIPOTUBJIEHHE d/leMeHTa ceTd B OMax, IMPUBECTU COTIPOTHBIIEHNE K
6a3rCHOMY HarpsKeHHIO TOM CTYTIeHU, Ha KOTOPOM PaCCUMTHIBAETCS TOK KOPOTKOTO
3aMbIKaHHSsI, OTHECTH COMPOTUBJIEHHE K Da3UCHOMY COTIPOTUB/IEHHIO

BBIUMC/TUTH COMPOTHB/IEHHE 3/1eMeHTa ceTd B OMaX, OTHECTH COTNIPOTHUBJIEHHE K
0a31UCHOMY COTIPOTHB/IEHHIO

BBIUMC/TUTH COMPOTHB/IEHNE 3/1eMeHTa ceTd B OMaX, IPUBECTH COTIPOTHBI/IEHHE K
0a31CHOMY HaIpsPKEHHUIO TOUM CTYIIeHU

BBIUMC/TUTH COMPOTHB/IEHNE 3/1eMeHTa ceTh B OMax

YeM PyKOBO/JCTBYHTCS NPH BbIOOpe 0a3MCHONH MOIIIHOCTH?
Oa3urcHast MOIITHOCTb PaBHA MOIIHOCTH MOTPeOHTe s
+0a3nCcHast MOII[HOCTb BBIOMPAETCS IIPOM3BOJILHO

Ga3ucHast MOIIIHOCThL paBHa MOII[HOCTH TpaHC(hopMaropa
Oa3urcHasi MOIITHOCTL Beerzia paBHa 100 kBA

Kak paccuuThIBaTh TOK KOPOTKOI0 3aMbIKaHHS, €C/I OTHOCUTE/IbHOEe PACUEéTHOE
COIPOTHUBJ/IEHHUE MeHbIle TPéx?

+HCI0/Ib30BaTh METO/, PACYETHBIX KPUBBIX FeHepaTopa, OTHOCHTeTbHY0 3/C
reHepaTopa

o 3akoHaM Kupxroda

110 3aKoHy Oma

BCe OTBEThI BEPHBI

M3 KaKMX CTafiii COCTOMT NMepexoJHbIH MPoLecc MPH KOPOTKOM 3aMbIKaHUU
BO/IM3H reHepaTopa?

+CBepXMPOBOAHOM TPOLIeCC, CTafusl 3aTyXaHUsl, YCTAHOBUBLLUNCS PeXXUM
CBepXITPOBO/IHOU MPOLIeCC, YCTAHOBUBIIIMKCS PEXXUM
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repexo/IHbIM MPOLeCC, CTafus 3aTyXaHUsl, YCTAHOBUBLLIWKCS PEXXUM
YCTaHOBUBILUUCS] PEXXUM, TIePEXO0/IHbIN MPOLeCC, CTa[us 3aTyXaHUsl, yCTaHOBUBLLINNCS
peXXUM

KakoBo cooTHOIIIeHHEe TOKOB B CBEPXIIPOBOJHOM peXXHUMe, CTdAUHU 3aTYXdHHUA,
YCTaHOBHUBIIIEMCHA pE)KI/IME?

+Icsepx™ Lsaryx™ Iycranos

ICBer:IBaTyX:IyCTaHOB

Lcgepx™ Lzaryx=lycranos

ICBer: I3aTyx> IyCTaHOB

KakoBo cooTHoOILIeHHE COHPOTHBHCHI/Iﬁ B CBEPXIIPOBOJHOM peXumMe, CTaUn
3dTyXdHHUH, YCTAHOBUBLIIEMCSH pE)KHME?

ZCBer:ZSaTyX:ZyCTaHOB

+Z ceepx<Zzaryx<Zycranos

Zcsepx™ ZLsaryx™ Liycranos

ZCBer:ZSaTyX:ZyCTaHOB

Tab6smna 3 — Kpurepuu onjeHKH chopMHPOBAaHHOCTH KOMIIETEHI[UH

Ko u HauMeHOBaHUe Kputepuu orjeHMBaHus1 CPOPMHUPOBAHHOCTHU
VH/IMKaTopa JOCTH)KEeHUs KOMIIeTeHI[UM (YaCTU KOMIIeTeHLMH)
KOMIIeTeHI[UU COOTBETCTBYET OL|€HKE «3aUTeHO»
(4acTu KOMIeTeHI[1N) 50-100% ot MakcuMaibHOro bOasa

CTy,Z[eHT IMPUHUMAET dKTUBHOE y4daCTHE B XO/J€
IMpoBeAeHUSA ITPAKTHYECKUX 3aHHTHﬁ, IMpaBHUJIBHO
I/I’Z['ll'ﬂ(oc-l OCYU.[ECTBJ'IH@T OTBeUAEeT Ha IT0OCTdaB/IEHHBIE€ BOIIPOCHI 110 TeME, 3HAET

MOHHUTOPHHI' TEXHUYECKOI'O O6H_[I/Ie CBeaeHud O IepexoJHbIX IIpoLecCax B
COCTOAHUA O60py,£[OBaHI/IH SHEProcucreMe, CMHHXpOHHBIX I'eHeEpaTOpaX MeToe
HO,Z[CTaHL[I/Iﬁ 3JIEKTPUYECKUX OTHOCHUTEJ/IbHBIX e IMHUWI], Had 06a3oBOM YPOBHE
ceTeit criocobeH OCylieCTB/IATb MOHUTOPDHUHI' TEXHUYECKOI'O

COCTOSTHUSI 000pY/I0BaHMUS IO CTAHI[UIN
571eKTPUUECKUX CeTel

MOAYJIB 2. CtaTnuyeckas u AHUHaAaMH4YeCKadA YCTOﬁqHBOCTb reHepaTropa

Bonpocbl 01 cobecedosaHusi:

1. B kakoM ciiy4ae UCTOUYHUKH MOII[HOCTA MO>KHO 00BheIUHUTh?

2. Kak paccuutath ToK K3 0T ByX UCTOUHMKOB pa3HON MOIIIHOCTH?

3. UTo o03HauaeT TIOHSITUE «3KBUBAJIeHTHAsl 3Be3/la» WM «3KBUBAJI€HTHbBIU
TPeyroJIbHUK» COTMPOTHB/IEHUIN?

4. 3anminuTe Tipeobpa3oBaHWe TPEYro/JbHUKA COIMPOTHBIEHUNA B 3KBUBA/IEHTHYIO
3Be3y.

5. 3armimute  npeoOpa3oBaHWe  3Be3[bI  COTMPOTHB/IEHUNM B SKBUBAJIEHTHBIM
TPeyroJIbHUK.
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6. Kak paccuuTaTh TOK Tpéx(a3HOro KOPOTKOro 3aMbikaHusi B juHUM 10 KB C
nurarmmm TpaHcdopmaropom 35/10 kB?

7. Kak paccurratrh TOK BYX()a3HOro KOPOTKOTO 3aMbIKaHUS ?

8. Kak BBIUMC/IUTH aKTUBHOE, PeaKTHBHOE U MOJIHOe COTNPOTUB/IEHHUS TPEX(a3HOro
nByxobMoTouHOro TpaHcdopmaTopa?

9. Kakum 00pa3oM MOKHO y4eCTb COTpOTHB/eHWe JuHUKM 10 KB 1mipu pacuéTe TOKa
K3 nHa mmnax 0,4 kB?

10.Kak BBIUMC/IUTH COMNPOTUBJ/IEHUE JIMHUK 3JIeKTpoIiepejlaud B UMEHOBAHHbIX
eJUHULIAX?

11.KaK BBIYMC/IUTH CONIPOTUBJIEHUE peakTopa?

12.Kak BbIUMC/IUTH CONIPOTUBJIEHUE TeHepaTopa?

13.Kak BbIUMC/IUTL HOMHUHA/IBHBIM TOK reHepaTopa?

14.Kak  BBIUMC/IWTH OTHOCUTE/IbHBIM  HOMUWHAIBHBIM  TOK W HalpsDKeHHe
3/1eKTPOYCTaHOBKU?

15. 151 uero UCTosb3yrOTCs Oa3UCHBIE BeTMUMHBI TOKOB W HATIPSDKEHUH?

16.Kak  BBIUMC/IUTH  TIOJIHOE  OTHOCHUTe/SbHOe  6a3rcHOe  CONpOTUBJIEHHE
TpaHcdopMmaropa?

17.Kak BBIUMCIUTD TTOJIHOE OTHOCHTEeTbHOe 0a3uCHOe COTPOTHB/IEHHE Pe3UCTopa’?

18.Kak BbIUKCUTD TTOJIHOE OTHOCHTEeTbHOe 0a3uCHOe COTPOTHB/IEHHE JINHUH?

19.49T10 Ha3bIBaeTCsA NICTOUHUKOM HEOTPaHWUUE€HHOW MOLL[HOCTH?

20.TTouemy BesTMUMHY 6A3UCHOM MOII[HOCTH MO>KHO BBIOMPATh ITPOH3BOIBHO?

21.YeMy paBHBI 0a3vCHbIe HaTPsDKEHUS, TPUHUMaeMble B pacuéTax MeTOZoM
OTHOCHUTEJIbHBIX eIUHULL?

22.01ruImTe MeToIUKY pacuéta ToKOB K3 B oTHOCHTe/TbHBIX 0a3UCHBIX eUHUIIAX.

23.0muImTe MeToAUKy pacuéta ToKoB K3 B OTHOCHUTeNBbHBIX 0a3UCHBIX eJUHHUIAX
TIPU MTUTaHUU OT UCTOYHMKA OrPaHUUYEHHOM MOIHOCTH (TeHeparTopa).

24.0muiTe MeTOAUKY pacuéta ToKOB K3 B OTHOCHUTEbHBIX 0a3UCHBIX eJUHHUIAX
TPU MTUTaHUU OT UCTOYHMKA HEOTPaHUUEHHOW MOLLHOCTH (TeHepaTopa).

25.YT0 mpou30HAET C TOKOM KOPOTKOTO 3aMbIKaHWS, ecju 0a3uCHyI MOIIHOCTH
yBenunTh B 10 pas?

26.B uém coctoUT O0COOEHHOCTb pacuéTa TOKOB KOPOTKOTO 3aMbIKaHUS
OT UCTOYHHKA OrPAaHUYEHHOU MOIIIHOCTHU (reHepaTopa)?

27.9t0 Takoe ABP u /151 yero ucrosb3yercs?

28.B kakoii MOMeHT BpeMeHU HabJrofaeTcsi Haubosblllee 3HaueHWe Toka mpu K3
LIMHaX reHeparopa?

29.B kakve MOMEHTbI BpPE€MEHM MU I Uero OIpeJessitoTC TOKM KOPOTKOTO
3aMbIKaHUsA?

30.ITouemy TOK K3 Ha lIMHaX reHeparopa oOmnpezessieTcs /s pa3HbIX MOMEHTOB
BpeMeHu?

31.Kak Ha3bIBaeTCs1 CONPOTUB/IEHNE TeHepaTopa B Haua/lbHbI MOMEHT BPEMEHU?

32.Yt0 oTpakaroT pacuéTHble KpUBbIe reHepaTopa?

33.Kak BbIUMC/ISIETCS MaKCUMasbHas CW/a, BO3[EMCTBYHOLIAs Ha MPOBOAHUK IIPU
K3?

34.3apucyiiTe U MOKa)kKuTe HallpaB/eHHWe CWJ, BO3/EHCTBYIOIIUX Ha (a3Hble
TIPOBO/IHUKY NpHU Tpéxda3zHom K3.
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35.Kak omnpejenuTh HarpaB/ieHWe CWbl, AEUCTBYIOLENM Ha NPOBOJHUK C TOKOM,
HaXOJSIIUNCSA B MAarHUTHOM T10J1e?

36.Kak rpoBepuTh Ha CXJIECTbIBaHWE TIPOBO/A JIMHUU 3JIeKTporiepeaun?

37.Kak npoBepUTh LIWHbI MOACTAaHLIUKU Ha 3/IEKTPOIMHAMUYECKYH) YCTOUUUBOCTD?

38.Kak npoBepuTh anmapaThl Ha 3JIEKTPOJMHAMUYECKYH) YCTOUUHUBOCTh?

39.1lpy KakoM BHJe KOPOTKOTO 3aMbIKaHUSl IIPOBEPSAIOTCS MPOBOAHUKU JIDII
Ha CXJIECTbIBaHUe?

40.3anuirTe U MOSICHUTE YpaBHeHYe TeTyIoBOTO OaslaHca MPOBOHUKA.

41.49t10 noka3biBaeT KO3(PPHULIMEHT TEMIO0TAaul MOBEPXHOCTU?

42.Kak paccuvTbiBaeTCsl SHeprus, paccerBaeMas B OKPYXKAlOLLIYI cpejy, AJs
MPOBOJHUKA C TOKOM?

43.49T0 nokasbIBaeT NOCTOsIHHAs BpeMeHU HarpeBa? I1osicHUTe 3TO Ha pUCYHKe.

44.3anuviunTe ypaBHeHHe W3MeHeHHs TeMIliepaTypbl [IPOBOJAHMKA IIPU Harpese.

45.3anuinTe ypaBHeHre W3MeHeH s TeMIiepaTypbl [POBOJAHUKA MIPU OCThIBAHUU.

46.Kak paccuuTbhiBaeTcsi TemIieparypa [POBOJHMKA C TOKOM B YCJIOBUSIX
9KCIUTyaTaluu?

47.49T10 moKa3bIBaeT TeMIlepaTypHbIi KO3()(PULIMEHT CONPOTUBJIEHUS?

48.YTo nokasbiBaeT TeMrepaTypHbili KO3 (OUITMEHT TeryI0EMKOCTH?

49.Kak rnpoBepuTh 371eKTPUYECKUM arrapar Ha TEPMUUECKYH0 YCTOMYMBOCTD?

50.B uéMm CyTb TeOpUM CUMMEeTPUYHBIX COCTaBJIAIOLUX?

51.TIpy TIOMOIIM KaKWX CHMMETPUUHBIX COCTaB/ISIOIMIMX MO>KHO OITHCATh JIFOOOM
HEeCUMMEeTPUYHbBIN PEXXUM?

52.3apucyiiTe  pacriojio)keHrWe  BeKTOPOB  TIpSMOM, oOpaTHOW U Hy/eBOu
rocJie/oBaTeIbHOCTeN AJ1s1 TPEx ¢as.

53.Kak Beipa3uth Toku ¢a3 B u C uepe3 da3zy A?

54.YT0 nokasbIBaeT oreparop roBopora?

55.Kak BbIUMC/IUTE OrepaTop IoBopoTa?

56.Kak usmensitcs HanpsbkeHus: a3 B u C npu ogHo(da3HOM KOPOTKOM 3aMbIKaHUU
¢a3bl A Ha PEN nipoBogHuUK?

57.13 KakuxX CUMMETPUYHBIX COCTaB/SIOLIUX COCTOUT TOK ofHOoga3zHoro K3 mo
TeOPUU CUMMETPHUUHBIX COCTABJISFOLLINAM?

58.Kak BBIT/ISIJUT BeKTOPHas AuarpamMa Toka ogHodasHoro K3 B cetu 0,38 kB?

59.Kak wu3MeHsieTCsl HarpspkeHWe NpSIMOM MOC/Ie0BaTe/bHOCTA TPy yAaJeHUun
OT UCTOYHHKA TTUTaHUS?

60.Kak n3MeHsieTcsi HampsbkeHHe 0OpaTHOW U HY/eBOW TOC/Iel0BaTebHOCTH TIPU
TIPUO/IVPKeHUH K UCTOUYHUKY TTATaHUS?

61.B ueM 3ak/r0uaeTCs OrMacHOCTh ofiHO(a3Horo K3?

62.B pe3ynbTaTe uero OKasbIBaeTCsl 3HAUMTE/bHOE TepMHYECKOe BO3[eWCTBHE Ha
TPOBOJHWKU U arirapar?

63.B ueM OmacHOCTb AJIUTENIBHOTO TEPMUYECKOTO BO3[EWCTBUS HAa MPOBOJAHUKU U
ariraparbI?

64.Kakum o6pa3oMm o06e30mMacuTh TMPOBOJHUKKA U amrmapaThl OT [JIUTeTHHOTO
TePMHYECKOr0 BO3/eUCTBUS TOKaA.

65.Kak HaWTh TemMnepaTypy IPOBOJHUKA TP [JINTEJIbHOM TMPOTEKAaHWH TOKa
KOPOTKOT'O 3aMbIKaHUs?
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66.YTo nokasbiBaeT TeMIiepaTypHbIUM KO3((ULIMEHT COMTPOTUB/IEHUS?
67.YTO nmokasbiBaeT MOCTOSIHHAsA BpeMeHU HarpeBa?
68.UT0 03HauaeT TEPMUH «aiiabaTHUeCKU TTPOLIeCcC»?

TectupoBanue (TCk, TCn)

Bbibepume 00uH npasu/ibHbIll apuaHm omeema

ITo TOKY KaKoro pexuMa KOPOTKOI0 3aMbIKaHHs BO/IM3M reHepaTopa BHIOUPAIOT
odopyaoBaHue?

+CBEpXIIPOBOHOTO

3aTyXaHUsI

YCTaHOBUBIIIETOCST PeXXUMa

HOMUHA/ILHOTO PeXXUMa

ITo TOKY KaKoro pekuMa KOpOTKOI'o 3aMbIKaHHUsI BO/IM3H reHepaTopa
o0opy/JoBaHMe MPOBEPAIOT Ha OTK/TIOYAKOIIYI0 CTIOCOOHOCTH?
CBEpXITPOBOHOTO

+3aTyxaHus

YCTaHOBUBIIIETOCSI PEXKUMa

HOMHHAJ/ILHOT'O Pe)KUMa

ITo TOKy Kakoro pe)xuMa KOPOTKOro 3aMbIKaHHsA BO/IM3H reHepaTopa MpoBepsiioT
YyBCTBHUTE/IbHOCTh Pe1eMHOH 3alUThI?

CBepXITPOBOHOIO

3aTyXaHus

+yCTaHOBUBILIETOCSI PEXKUMa

HOMUHA/IbHOT'O peXXruma

Kak B/MsieT aBTOMaTHUYeCKOe pery/iipoBaHHe Bo30y)K/[eHHs TeHepaTopa Ha TOK
om3koro K3?

HUKAaK He B/IUSeT

MIHOBEHHO yBe/JTMUMBAET BeJTMUMHY TOKa Toc/Te Havana K3

+yBe/IMUMBAeT BeJIMUMHY TOKa K3 uepe3 HeOO/IbIIION MPOMEXXYTOK BpeMEHH TT0CTIe
Hauasa K3

TOK He YBe/IMUMBAeTCs, a HalIpsDKeHHe CTabUTH3UpyeTCs

YTo NMpou30HAET C TOKOM KOPOTKOI'0 3aMbIKaHHUs, eC/TH 0a3MCHYH) MOIIHOCTh
yBesinuuth B 10 pa3?

+yBenmunTtca B 10 pa3

yMeHbLIUTCA B 10 pa3

YBEJIMUUTCA B 2 pasa

He U3MEeHUTCS

PacuéTHble KpuBbIe reHepaTopa 0TPaXKaKT 3aBUCUMOCTh:
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TOKa KOPOTKOT'O 3aMbIKaHHsI OT COTIPOTUB/IEHUSI [0 TOUKHA KOPOTKOI'O 3aMbIKaHUS
Tepyro/IUUeCKOr COCTaBJISAIOIe OT TOKa KOPOTKOTO 3aMbIKaHUSI

+I1epuoINYeCcKOr COCTaBJISIOIeN OT CONMPOTUB/IEHUS 10 TOUYKU KOPOTKOI'O 3aMbIKaHUS
JIeACTBYIOIIIETrO HaMpsKeHUs1 OT COMPOTHBIIEHUST

Kak Ha3biBaeTcs COIIpoTHBJ/IEHHE I'€HEPATOPA B Haya/IbHbIM MOMEHT BpEMEHH?
+CBEepXIPOBOAHOE COIIPOTUBIEHUE

rnepexogHoe COIIpoOTHUBJ/IeHHE

HOMHHAJ/IbHOE€ COIIPOTHUBJIEHHUE

COIMpOTHBJ/IEHHNE KOPOTKOI'O 3dMbIKAHHA

Uto Takoe ABP u /11 uero ucrno/sib3yercs?

+aBTOMAaTUYeCKOe BK/IFOUEHHE pe3epBa, /1Sl BK/IFOUeHUs] pe3epBUPYIOIINX JIMHAU
aBTOMaTHUueCKoe BK/IIOUeHMe peakTopa, A1l yMeHblleHUs ToKa K3
aBTOMAaTHUUeCKOoe BKJII0UeHre pa3phiBa, [Jis BK/IFOUeHUs JIMHU

aBTOMAaTHUeCckKoe BOCCTAaHOBJIeHHe pabOoThl, /il BK/IFOUEHUST HeCKOJTbKUX JIMHUN

B 4éM coCcTOHUT 0CO0eHHOCTh PAcYéTa TOKOB KOPOTKOI0 3aMbIKAaHHUA 0T HCTOYHHKA
OrpaHMUYeHHOM MOIIIHOCTH (TeHepaTopa)?

+He00X0MMO yUHTBIBAaTh YMeHbIIIeHHe HaTIPSPKeHHUS

HeoOXO0JMMO yUHTBIBATh YBeIUUeHHe HaIpsKeHUs

HeoOXO0JMMO YUHTBIBaTh pe3K0oe yBe/nueHre HarpsHKeHUs

0COOeHHOCTel HeT

Pacuet BepeTcsa 110 pacyeTHBIM KPUBBIM I'eHepaTopoB B c/ly4yae, eciu
OTHOCUTE/IbHOEe PAaCYéTHOEe CONPOTHBJ/IeHUE:

OonbIre TPEX

+MeHbIlIe TPEX

MeHblIIe JBYX

MeHbIIIe OHOr'0

YKaxure dopMysy A/isi HAX0XKAeHUSI MAaKCUMMa/IbHON CHJIbI, BO3/IefiICTBYIOIIeH Ha
npoBoaHuK npu K3:

F. —173-107 Q)L
a

+ va
2
S 5.
6
2
b
6
Z‘ZMM326
w

ITo KdKOMY IIpaBUWI1Y O1ipeae/jigeTCa HallpaB/ieHHue CHJibl, [[Ei’iCTBYlOlJ.[Ei’i Ha
IMNPpOBOAHHUK B MAI'HUTHOM moJie?
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T0 TIPaBU/TY MPAaBOU PYKU
110 TIpaBMTy OypaBuMKa
+T10 TIpPAaBU/TY JIEBOU PYKU
1o 3akoHam Kupxroda

Kak Ha3biBaeTcs CWia, AeMCTBYIOIIasi Ha MPOBOAHUK C TOKOM B MAarHUTHOM MoJie?
+cuia Amriepa

cuna JlopeHca

cuna BosibTa

cuna HbproToHa

YKakuTe yc/i0BHe BOSHUKHOBEHHSI CHJIbI, BO3/IeiiCTBYIOLIel Ha MMPOBOJ B
MarHiuTHOM I0J1e:

+Ha/Mure TOKa B MPOBO/jie

Ha/Muve U30J511Y TIPOBO/ia

Ha/Muve CTalbHOU KUkl B TPOBO/IE

paciieryieHHas ¢asa

ITo KaKkoMy MpaBU/Iy onpeie/isieTcs HalpaB/ieHue MarHUTHBIX JIMHUM?
+ 110 MpaBUJTy MpaBoii pyku (OypaBumKa)

T10 TIpaBUJIY JIEBOW PYKU

1o 3akoHamM Kupxroda

HaripaB/ieHWe MarHUTHBIX JIMHUIM COBMaZiaeT C HarpaB/ieHueM ToKa

B03M0>KHOCTB CX/IECTHIBAHHUSA MPOBO/IOB 3aBUCHT OT:

TOKa Harpy3Ku

Ko3(duiirieHTa MOIIIHOCTU

+ IJIUHBI O/IHOTO TIPOJIeTa, OT Beca MPOBO/ja, OT BeJTMUMHBI AMHAMUUECKUX CUJT TIPU
KOPOTKOM 3aMbIKaHUU

rabapuvTa JTMHUH

YeMm omacHbI CBePX/A0MyCTUMBbIE ANHAMHUUYecKHe cuyibl mpu K3?
BO3MO>KHO HarpeBaHMe TPOBOJIOB

+BO3MO’KHO CXJIeCThbIBaHHe IMPOBO/IOB, pa3pyliieHue IIHMH Ha MO CTaHLN
BO3MOJKHO TT0siB/IeHre 3ddeKkTa BUOparuu

BO3MO>KHO T0siBlieHue 3¢ deKTa IIsCKY TTPOBO/IOB

Kak npoBepuTh BO3MO)XHOCTh CX/IECTHIBAHMS MPOBO/ia JIUHUM 3/1eKTponepesaun?
+CpaBHUTH HEOOXOAUMOe yCHU/IHe /IJisi CXJIeCThIBAaHUSI C MAaKCUMa/IbHO BO3MOKHBIM
CPaBHUTh TOK KOPOTKOT'O 3aMbIKaHUs1 B KOHKDETHOM TOUKe C MaKCHMaJbHO BO3MOXXHBIM
CPaBHUTH JIOMyCTUMOE HarpsiKeHre B MaTepuase C MaKCUMaJbHO BO3MOKHBIM
CPaBHUTH JIOMyCTUMOE HarpsiKeHre B MaTepuasie C MUHUMalIbHO BO3MOXXHBIM

Kak npoBepuTh IKUHBI MOACTAHIMHA HA BO3MOXKHOCTb pa3pyuienus npu K3?
CPaBHUTH HEOOXOAMMOe yCU/THe [IJIsi CXJIeCThIBaHUSI C MaKCUMa/IbHO BO3MOKHBIM
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CPAaBHUTH TOK KOPOTKOI'O 3dMbIKdHHA B KOHKPETHOI‘/JI TOUKe C MdKCHMMdJ/IbBHO BO3MO>XKHbBIM
+CpaBHUTH AOIMTyCTUMOE€ HalIpsPKEHWE B MdTepHaJ/ie IIWHBI C MAKCUMAJIBHO BO3MO>XHBIM
CPAdBHUTH AOOIYCTUMOE HAIIpSI’)KeEHWE B MdTe€pHa/ie C MUHHUMAJIBHO BO3MO>XHBIM

Ykaxkurte (opmMyiy A/IA pacyeTa HANPSHKEHUA B MaTepHaie IIHHbI:
Foo =1,73-107(0) L
a

2
b
6
2
1
6
M
Z‘: uzeo
" w

ITpu KaKoM BH/Ie KOPOTKOI0 3aMbIKaHUSA MPOBEPSIOTCA NPOoBojHUKH JIITT
Ha CX/IECTbIBaHUE?

+Tpexda3HoM 3aMbIKaHUN

JByX(a3HOM 3aMbIKaHUU

oiHO(ha3HOM 3aMbIKaHUM

JTBOMHOM 3aMbIKaHWM Ha 3eMJTI0

Kak 0yayT BecTH cedsi mapa/uie/ibHbIe POBOJHUKH, €C/TH 10 HUM MPOTEKAeT TOK B
0/JHOM HamnpaB/IeHUHU?

+0yayT OTTaNKUBATHCS

OyAyT NPUTATUBATHCS

OCTaHYTCS1 HeTIO/IBXKHBIMU

OJITVH OCTaHeTCsI Ha MeCTe, IPYroi OyJeT OTTa/TIKUBAThCS

Kak 0yayT BecTH cedsi mapa/uie/ibHbIe POBOJHUKH, €C/TH [0 HUM MPOTEKaeT TOK B
Pa3HbIX HanpaB/IeHUsAX?

OyAyT OTTa/IKUBATHCS

+OyayT IPUTATUBATHCS

OCTaHYTCs1 HETIO/IBXKHBIMU

OJITVH OCTaHeTCsI Ha MeCTe, IPYroi OyJeT OTTaIKUBAThCS

C Kakoii He/bI0 Onpejie/iIAITCA JUHAMHUUeCKHe CUIbI TPU KOPOTKOM 3aMbIKaHUHU?
+ 717151 TIPOBEPKY BBIOPAHHBIX arllapaToB T10 YC/IOBUSAM AMHAMUYECKOW YCTOMUMBOCTU
J71s TIPOBEPKY BbIOpaHHBIX arrapaToB I10 YCIOBUSM TePMUUECKON CTOHKOCTH

JJ1s1 CTaTUCTUKKU

BCe OTBEThI BEPHbI

Kakas muHa nojBepraercsi Hau0o/1bIeMy JUHAMHYECKOMY BO3/IeiiCTBHIO TIPH
FOPU30HTA/IbHOM PacCIo0/I0)KeHUU HIUH?

+cpeHsist

KpauHsIs jeBas
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KpaWuHsis TpaBasi
BEPXHSIS

Cx/iecTbIBaHMe MPOBO/I0OB oNpee/isiioT AJIA AJTUHbI:
BCel JIMHUU

O/IHOTO KHUJIOMeTpa

JIBYX MPOJIETOB

+0/JHOTO MpoJieTa

Ykaxure BEPHYH KdPTHHY THHAMHUYE€CKHUX CHJI

5} (5] o

g | ¥ g
- | B | §

le 1 2 3 4

@D &

npu Tpex(a3HOM KOPOTKOM 3aMbIKAHUM:
+1

2

3

4

IIpu K3 npoBoj HarpeBaeTcs BC/IeACTBHE:
+nporekaHus Toka K3

MPOTeKaHus TOKa Harpy3Ku

pPe3KOoro U3MeHeHus TOKa

ObICTpOro OTKIFOUeHMs ToKa K3

KaxkoBbI nmoa/jIeCTBUA JVINTEC/IbHOI'O IIPOTEKAHUSA aBapnﬁﬂoro TOKa I10 IIpOBOI[aM?
BO3HHKAET BI/I6paL[I/IH IIpOBOJOB

BO3HHMKAET IJIACKd ITPOBOJOB

+B0O3MO>KHO BO3ropaHue U30J/sILUN

BCe OTBEThI BEPHEBI

C KakoH 11e/1b10 OMpe/e/isieTcsl TepMUuYeckoe Bo3jencTBue Toka K3?
+]1711 IPOBEPKU MPOBO/IOB Ha TEPMUYECKYH YCTOMUHUBOCTD

Jl/Is IPOBEPKU MPOBO/IOB Ha JJUHAMHUUYECKY0 YCTOMYMBOCTD

JlJIsI CTaTUCTUKU

BCe OTBETbI BEPHBI

YTo Takoe MOCTOSTHHAsA BpeMeHHU HarpeBa?

BpeMs HarpeBd IIPOBO/Jjd TOKaMKM KOPOTKOI'O 3aMbIKdHKA
BpeMs KOPOTKOI'O 3aMbIKdHUA
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+BpeMs], 3a KOTOpOe HarpeeTcs TeJIO /0 YCTaHOBUBIIIEHUCS TeMIlepaTyphl, 6e3
BbIZIe/IEHUS TeTl/la B OKPY KaloII[yI0 Cpefy
BpeMsI HarpeBa M OCTLIBAHHS aIlllapaToB IMPU KOPOTKUX 3aMbIKAHUSIX

ITouemy xapakTep HarpeBa npoBojoB npu K3 cuntaror aguadbaTuyeckum?
+TIPOBO/Ia HE YCMeBalOT HarpeThCsl [0 YCTAHOBUBLIEKCS TemMIlepaTypbl OT MOMEHTa
Hauasna K3 1 MOMeHTa ero OTK/TFOUeHUsI

MPOBO/Ia YCIIeBalOT HAarpeThCsl 0 YCTAHOBUBILIEHCS TeMIepaTypbl OT MOMEHTa Havasa
K3 1 MOMeHTa ero OTK/TFOUeHUsI

TIPOBO/Ia He YCIIeBalOT HarPeThCsl U OXJIaZIUThCS [0 YCTaHOBUBIIIEHCS TeMIlepaTyphl OT
MoMeHTa Hauasia K3 ¥ MoMeHTa ero oTK/ItoUeHuUsl

TIPOBO/Ia YCIeBalOT HAarpeThCsl U OXJIa/IUTHCS /10 YCTaHOBUBILIEHCs TeMIiepaTyphl OT
MoMeHTa Hauasia K3 ¥ MomMeHTa ero oTK/ItoUeHuUsl

Ykaxure ypaBHEHI/Ie TeIrnioBoro ﬁaﬂaﬂca HPOBO,/:[HI/IKa:
r=cm

AS
+ dQB,ZZ =dQy, +d0pc

Ykaxure dopmyny A/si onipeie/ieHUs W3MeHeHUsl TeMIepaTypbl NPOBO/JHUKA MPU
Harpese:

T =0, =By
dQpy =dQpy +dOpc
_ Cm
A4S

Ykaxure dopmyny A/si onipeie/ieHUs M3MeHeHUsI TeMIepaTypbl NPOBO/JHUKA MPU
OCTBIBAHUM:

dQB,ZI =dQpy +dQpc
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r=cm
AS

t

+T=Toe T

IIpu KakoM yc/10BMM KOMMYTAI[HOHHBIH anmnapar CYUTaeTCA TepMHYeCKH
yCTOMYHUBBLIM?

+ (kTEPIH )2 Lrgp = 112<3 (IO.B. tipy Tt T, )
dQB,H =dQpy +d0pc

Temmneparypa — 3T0:

+Mepa cpeJijHel KUHEeTUUeCKOW SHepPIruu Tesia
Harpes TeJja

HarpeB U OXJI&XK/eHUe TeJsia

CTerieHb Harpesa

IIpu MoMoOIIM KAKMX CHMMETPHYHbBIX COCTAB/ISIOIUX MOXKHO ONMUCATH JII000H
HeCUMMETPHYHBIN Pe)Xum?

COCTaBJISIOIINX TIPSIMOi, 00pPaTHOM ITOC/IeJOBaTe/TbHOCTEM

+COCTaB/ISIOIIMX MPSIMOI, 00paTHOM, HYJIeBOM TT0C/Ie[0BaTeTbHOCTEH
COCTaBJISIIOIIUX MPSMOM 10C/1e/[0BaTe/IbHOCTU

COCTaBJISIIOIIUX HYJIeBOM TOC/Ie/j0BaTe TbHOCTH

Ykaxure BEKTOPbI HpﬂMOﬁ noc/jaea0BaTe/IbHOCTH

Ia la
Ib lalb Ic

o bl M
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YKaKuTe BeKTOPbI 00paTHOM M0C/1eJ0BaTeTbHOCTH

Ia la
Ib lalb Ic
Ia Ic TTT
Ic Ib Ib Ic
1 2 3 4
s
1
+2
3
4

YKaxxuTe BeKTOPbI Hy/IeBOH M0C/ieJ0BaTe/TbHOCTH

Ia la
Ib lalb Ic
Ia Ic TTT
Ic Ib Ib Ic
1 2 3 4
s
1
2
3
+4

YeMy paBeH onepaTop noBopora?
+a=ei120

a=e%

a=120

a=90

Kak u3mensitca HanpsokeHus ¢a3 B u C npu 3ambikannu ¢a3sl A
Ha PEN npoBoaHuK?

+yBe/IMuaTCs

YMEeHbLLIaTCS

OCTaHYTCA NPeKHUMU

CHayajla yBejnyarcs, 3aTeM YMeHbLIaTCA

N3 Kakux CUMMETPHUYHBIX COCTAB/IAKIINX COCTOUT TOK 0AHO(1)83H0[‘0 K3 no
TEOPpUHU CHUMMETPHUHYHBIX COCTaBJ'lHlOlJ.[l’IX?

+U3 COCTABJ/ISIIOIUX HYJ'IEBOI‘/JI rmocjienoBaTe/JIbHOCTH

N3 COCTaBJ/IAIOINX HpHMOﬁ rmocjienoBaTe/IbHOCTHU
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N3 COCTABJ/IAKOIINX O6paTHOI‘/JI rmoc/ie40BATe/IBHOCTH
N3 COCTABJ/IAOIINX BCEX HOCJ'I@,Z[OBEITGJ'II)HOCTGIZ

Kak n3MeHsieTcsi HanpsHKeHUe MPsAMOU M0C/1ei0BaTe/IbHOCTH NPHU yAa/leHUH
0T UCTOYHHUKA NUTaHUA Npu ogHodazHom K3?

yBe/IMUMBaeTCst

+yMeHbLlIaeTCst

OCTaeTCsl TPeXXHUM

CHayvasia yBeJIMUMBaeTCsl, 3aTeM YMeHbIIIaeTCst

Kak n3MeHsieTcss HanpshKeHHe 00paTHOM MoC/Ie0BaTe/TbHOCTH MPH MPUO/THKeHUH
K MCTOYHUKY NUTaHuA npu ogHodasHom K3 ?

+yBe/MunBaeTCst

yMeHbLIaeTCst

OCTaeTCs TPeXXHUM

CHayvasia yBeJMUMBaeTCsl, 3aTeM YMeHbIIIaeTCs

Kak n3MeHsieTcs HanpsDKeHHe Hy/IeBOH M0C/1e/J0BaTe/TbHOCTH NP MPHO/IVDKeHHH
K MCTOUHUKY NMUTaHuA npu oguogasHom K3 ?

+yBe/IMunBaeTCs

yMeHbLLIaeTCst

OCTaeTCsl TPeXXHUM

CHayvasia yBeJIMuMBaeTCsl, 3aTeM YMEeHbIIIaeTCs

B yeM 3ak/1r0uaeTcs onacHocThb ogHoga3Horo K3 B ceTH ¢ M30/11MpoBaHHOM
HeNTpaiblo?

+C/I0)KHOCTBIO BbISIBJIEHUS

CO3laHMeM MaKCUMaJIbHbIX JMHAMUUYECKUX yCUIAN

3HauMTe/bHBIM MU3MeHeHHeM TepelaBaeMoil MOLLHOCTH

3HAuMTe/bHBIM U3MEHEeHNEeM YaCTOThI

Kak paccuuraTrh CONMPOTHB/IEHHE NMeT/]H (a3HbIM-HY/1eB0i MPoBo/?
+Znem = \/(qu +RH)2 +(qu +XH)2

Z=(R,+R,) +(X, +X,)

Zpon =R, + X, P +(R, +X,)

nem Z\/(qu +RH) +(qu +XH)

N

YacTtpb HeurTpasen TpancgopmaTopoB B ceTsax 110 kB u Bbillle coeJMHAIOT
C 3eMJ/I€H Yepe3 pa3sps/HUK /|/If:

JIy4lllero 3a3eM/ieHus

+3allUThI OT NepeHarnpsKeHus
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mpeaoTBpalleHus HEHOJ’IHOQ)&BHI)IX peXruMoB pa6OTbI
COI'/iIaCOBdHHUSA pEeXXUMOB pa6OTBI cetTu

Kak M3MeHHTCsl MOIIHOCTH TPéx(a3HOro HarpeBareJisi IPH 00pbIBe IMHEHHOI 0
nposoja?

YBEJTUUUTCS

+YMEeHBLIUTCS

OCTaHeTCs MpeXkKHen

CHayvasia YBeJIMUUTCS, 3aTeM YMEHBIIUTCS

Kak u3MeHHTCS MOMEHT Ha Ba/ly aCHHXPOHHOT0 3/IEKTPOABUTaTe/Isl PH 00pbIBe
JINHENHOTr0 MpoBoja?

YBeTUUUTCS

+yMeHbBIIUTCS

OCTaHeTCs MPeXXHUM

CHayasia yBeJIMUUTCs, 3aTeM YMeHbIIUTCS

ITouemy conpoTHB/IeHHe TPaHCcopMaTopa, TOK y ogHodaszHoro K3 6osbie, uem
TOK y Tpex¢asHoro K3?

+TIpy 0IHO(ha3HOM 3aMbIKaHUM MarHUTHBIN TIOTOK 3aMbIKaeTCsl uepe3 Macjio U 6ak
TpaHc(opmMaTopa

TIpu 0IHO(a3HOM 3aMbIKaHUM 3/IEKTPUUECKHI TOK 3aMbIKAeTCsl Uyepe3 Macjio U 0ak
TpaHCc(opMaTopa

1pu oHO(a3HOM 3aMbIKaHUM TOK MPOTeKaeT 1o BceM (azam

1py oHO(a3HOM 3aMbIKaHUM TOK MPOTeKaeT TOJILKO 10 ABYM ¢a3am TpaHchopmaTopa

Toku NpsiMOM MOC/IeJ0BaTe/IbHOCTH NMPOTeKawT noj AericrBueM J/IC:
+TIPSIMOU MOC/Ie[J0BaTeTbHOCTH

o0OpaTHOM 1Moc/IeJOBaTe/TbHOCTH

HyJIEBOU MOCJIe/I0BaTe/IbHOCTU

TIPSIMOY ¥ 0OpaTHOM ITOC/IeJOBaTe/TbHOCTEMH

Tab6smna 4 — Kpurepuu onjeHKH chopMHPOBAaHHOCTH KOMIIETEHI[UH

Ko 1 HauMeHOBaHUe Kputepuu orjeHMBaHus1 CPOPMHUPOBAHHOCTHU
VH/IMKaTopa JOCTH)KEeHUs KOMIIeTeHI[MU (YaCTU KOMIIeTeHLMH)
KOMIIeTeHI[UU COOTBETCTBYET OL|€HKE «3aUTeHO»
(4acTu KOMIMeTeHI[1MN) 50-100% ot MakcuMaibHOro bOasia

CTy/ieHT NprUHUMaeT aKTUBHOe yyacThe B X0/ie
TIPOBe/IeHNs MPaKTUUeCKUX 3aHSATUM, PaBUIbHO
OTBeYaeT Ha IT0CTaB/IeHHbIe BOIIPOCKI I10 TeMe, 3HaeT
o0111e cBeJjeHusI O CTaTUUeCKON 1 AMHAMHUUYEeCKOU
YCTOWUYMBOCTHU TeHepaTOPOB, aCUHXPOHHBIX
3/IeKTPO/IBUTaTe/Iel U 0 MeTO/|aX TTOBBIIIIeHHs
CTaTUUeCKOW U AMHAMUYEeCKOW YCTOMYUBOCTU
CJIOKHBIX CHUCTeM, Ha 0a30BOM ypOBHe CTI0COOeH
OCYI1[eCTB/ISTh MOHUTOPUHT TEXHUUECKOTO COCTOSTHUSI
000py/10BaHUS MTOACTAHIIUM 2/IEKTPUUECKUX CeTeH

NU-1nkoc-1 OcylijecTsieT
MOHUTOPUHT TEXHUYECKOT'O
COCTOSIHUSI 000PY/I0BaHUsI
TIO/[CTAHIIVI 37IeKTPUUYECKUX
ceTeu
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Moayns 3. ABapuiHbIe pe)XXUMBbl, JIJaBUHA 4YacTOThI, JIJaBUHA HaNpPsDKeHUS,
aBTOMAaTHKA YHEProCcUcTeM.

Bonpocbl 01 cobecedosaHusi:

1. Kak paccuuTaTh CONpPOTUB/IEHKE MET/IU (Pa3HbIM-HY1€BOM TIPOBOJ, [/ IPOBO/OB
CHUIT?

2. [ns1 yero yactb HeuTpasen TpaHCcpopMaTopoB B ceTu 110 kB u BbIllle COeAUHSIOT
C 3eMJIEM yepe3 pa3ps/HUK?

3. [ly1st yero ycraHaB/IMBaOTCS MOBTOPHbBIE 3a3eMsieHus Ha auHusx 0,38 kB?

4. Jlng yero npepHa3HauyeHbI IOBTOPHbIe 3a3eMiieHus B cetu 0,38 kB?

5. HazoBuTe paspeliéHHy0 MaKCUMalbHYH BeJIMUMHY CONPOTUB/IEHUS 3a3eMJIEHUS
TpaHcdopmartopHoro nyHkra 10/0,4 kB.

6. Ha3zoBuTe pa3peméHHy0 MakCMMaJbHYH0 BeJTMUUHY COMPOTUB/IEHUSI TIOBTOPHOTO
3a3eMJ/IeHus], yCTaHaB/IUBaeMoro Ha imHuu 0,38 kB.

7. Kak paccuuTbIBaeTCs HanpsKeHue IPUKOCHOBEeHUS ?

8. Kak pacmpepenseTcsi MOTeHLMaN B TOUKE YCTAaHOBKU TOBTOPDHOTO 3a3eMJeHUs
B CJly4yae MPOTeKaHus M0 HeMY TOKa?

9. OObsACHWTE, C TOUKH 3DEHUS] TEOPUM CUMMETPUYHBIX COCTaBISIOININX, BIUSHUE
oOpbIBa 0/[HOM U3 (a3 Ayis TpEx(ha3HOTO IEeKTPOABUTATEIS.

10.B uem 3akmro4yaeTcss OCOOEHHOCTh PACUeTOB HECUMMETPUUHBIX PEXUMOB C
TIPUMEHEHUEeM TeOPUU CUMMETPUUHBIX COCTABJISTFOLLIUX ?

11.3anmivTe ypaBHeHWs [/l OTpeJe/ieHHsI COCTaB/SIOMIMX TMPsSIMOM, 0OpaTHOM,
HYJIeBOU MOCJIe/0BaTeIbHOCTEN HaTIPSDKEHUS.

12.TTosicHUTe pacueT HeCUMMETPHUUHBIX pEXHWMOB Ha MpuMepe OAHO(A3HOTO
KOPOTKOT'O 3aMbIKaHUSI.

13.3anmmrre (Gopmyabl A OmNpefeseHUss COCTaB/SIONIMX TIPsSMOM, 0OpaTHOM,
HYJIEBOU M0OC/Ie/]0BaTe/IbHOCTEN TOKaA.

14.3anmmvre (Gopmyabl A ONpefeseHUss COCTaB/SIONIMX TPsSMOM, 0OpaTHOM,
HyJ1IeBOU nociefioBatesibHOCTer 3/IC.

15.3anummre GhopMynbl AJis OTpejie/ieHusi COTPOTUB/IEHHN TIpsiMOM obpaTHOU u
HyJIeBOM MOC/IeloBaTe/IbHOCTEN TMHUM deKTporiepeaaun 0,38 kB.

16.3armute  HopMysibl I OTpeZie/ieHUst COTIPOTUB/IEHUM TMPsSIMOM 00OpaTHOW U
HyJIeBOM moc/ie/ioBaTe/ibHOCTeM TpaHchopmaropa 10/0,4.

17.3armiute  GoOpMyJibl I OTIpeZieieHUsT COTIPOTUB/IEHUM TMpsSIMOM 0OpaTHOW U
HYJIeBOM MOC/IeI0BaTe/IbHOCTEN peakTopa.

TecrupoBanue (TCk, TCn)

Bblbepume oOuH npasu/bHblll 6ApuaHm omeema

Toku 00paTHO# MOC/Ie/J0BAaTe/IHLHOCTH MPOTEKAIOT MoA AeiictBuem J/IC:
MIPSIMOM MOC/Ie0BaTe/IbHOCTH

+00paTHOM MoCc/e0BaTe/IbHOCTH

HYJIeBOH T0C/IeJ0BaTeTbHOCTH

TIPSIMOM ¥ 00paTHOM T0C/IeJ0BaTeTbHOCTEN
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Toku Hy/IeBOU MOC/Iel0BaTe/IbHOCTH NMPOTEeKalT noj Aeicreuem J/[C:
MpSIMOM MOC/Ie[j0BaTeTbHOCTH

o0OpaTHOM 1Moc/IeJOBaTe/TbHOCTH

+HyJ1eBOM MOC/IeI0BaTeIbHOCTH

TIPSIMOI ¥ 0OpaTHOM ITOC/IeJOBaTe/TbHOCTEH

Yemy paBHo coniporuBsienue JI3II 0,38 kB Tokam npsamoii, 00paTHO# U HY/IEBOH
Nnoc/jiefoBaTe/IbHOCTEen?

.
Z,=2,=27,

272,=7,=2,
Z,=27,=2Z,

YeMy paBHO CONPOTHB/IEHHE TPaHC(opMaTopa TOKaM NPsAMOH M 00paTHOM
noc/iefo0BaTe/IbHOCTEen?

+Z,=2,=2,

Bak TpaHcdopmaropa npu ogHodazHom K3 pa3orpeBaercs 3a cuer:
TOKOB HYJ/IeBOM T0C/IeJ0BaTeIbHOCTU

MarHUTHBIX TIOTOKOB TIPSIMO¥ TI0C/IeI0BaTeIbHOCTH

MarHUTHBIX TIOTOKOB 0OPATHOM ITOC/IeJOBaTe/IbHOCTH

+MarHATHBIX TIOTOKOB HYJIEBOU I10C/IeZI0BaTe/TbHOCTH

Kak onpejenurs conpoTuB/ieHue TpaHcGopMaTopa TOKaM HyJ1eBOM
MoC/iei0BaTe/IbHOCTU?

13 OIbITa X0JIOCTOrO X0/1a

+U13 OIbITa KOPOTKOT'O 3aMbIKaHUS

M3MepUTb TOK TIPYU HOMUHA/ILHOMN Harpy3ke

W3MepUTh TOK TIPYU MUHUMAabHOW Harpy3ke

Ykaxure, Kak B 001eM C/Iydae pacCUHTaTh COCTAB/IAIOIIHE MPAMOM
Noc/ie0BaTe/IbHOCTHU:

Ao=§u+B+C)
'hﬂ=%@+Ba+&f)

Iu=%@+&f+aﬂ

A3=(4+Ba’ +Ca)
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YKaxure, KakK B Oﬁl.l.IEM diydde pacCUuTaTb COCTaB/IAKIIHE OﬁpaTHOﬁ
nmocjaeaoBaTe/IbHOCTH:

YKaxure, KakK B Oﬁl.l.IEM diydde pacCUuTaTb COCTaB/IA0IIHE HYJIEBOi”I
nmoc/aeaoBaTe/IbHOCTH:

+

B kakoMm kjacce cerei 3ambiKaHue Ha 3em/ii0 HE siB/isieTcsi aBapuiiHbIM
pexxuMom?

+35/10 kB

110 B

500/0,4 kB

35/10 B

B ceTsx € M30/IMPOBAHHOU HEMTPA/IbI0 BO3HUKAKT C/1eAyH0lide BU/bl aBaPUNHBIX
PEeXXUMOB:

+3aMbIKaHHe Ha 3eMTio; [ByX(da3Hbie K.3.; 3-X ¢da3Hoe K.3.; 00pbIB (ha3bl

3aMbIKaHHe Ha 3eMTio; AByX(da3Hbie K.3.; 3-X ¢a3Hoe K.3.; 00pbIB (a3bl; ofHO(a3HbIe
3aMbIKaHUSI

3aMbIKaHHe Ha 3emTio; 3-X ¢a3Hoe K.3.; 06pbIB (ha3bl, oHO(a3HbIe 3aMbIKaHHS
3aMbIKaHHe Ha 3eMJIt0; ABYX(a3Hbie K.3.; 3-X (a3Hoe K.3.; 0gHO(a3Hble 3aMbIKaHUS

UTo NpoucXo T C HallpsHKeHHeM HeMoBPeXX/|eHHbIX ()a3 0THOCUTEe/IbHO 3eMJIH
NpHY 3aMbIKaHUH Ha 3eMJ/II0 B cetd 10 kB?

+yBe/IMUMBaeTCst

yMeHbLIaeTCst

OCTaeTCs TPeXXHUM

CHayvasia yBeJIMUMBaeTCsl, 3aTeM YMEHbILIAeTCs

EMKocTh Mexay (pazamu v 3eM/1€H 3aBUCHUT OT:

TpaHcdopMaTopa
Harpy3Ku
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+paccTosiHusg Mexay (aszamu U 3eMJEéU, JIMHBI IMHUU
MapKu MpoBo/ia

Ykaxure opMy.1y A/isl pacueTa TOKa KOPOTKOro 3aMbIKaHMA Ha 3eMJ110 A1s BJT ¢
U30/ITMPOBAHHON HEHTPA/IbIO PH Be/IeHNH NMPUO/TKEHHBIX PAaCUeTOB:

+

Ykaxure opMy.1y A/is pacueTa TOKa KOPOTKOro 3aMbIkaHus Ha 3em0 s KJI ¢
U30/TMPOBAHHON HEHTPA/IbIO NPH Be/IeHNH NMPUO/ITKEHHBIX PACUeTOB:

Mo>xHO /11 IPUKacaTbcAa K onopam jimHuM 10 u 35 kB?
+HEeT, OTIOPbI MOTYT OBITh T10/] HATIPSPKEHHUEM

Ja

TOJIBKO ThLIBHOW CTOPOHOU PYKU

TOJIBKO JIa[IOHbO

Kak Ha noAcTaHiyu onpe/ie/iAl0T Ha/IMuHe KOPOTKOr0 3aMbIKaHUA Ha 3eMJIH0?
+T10 Ha/TMUHWIO HaTIPSKeHHUsST Ha BTOPUYHOM 00MOTKe TpaHCopmMaTopa HarpsKeHus,
COeIMHeHHOM B PA30MKHYThIA TPeyTrOJIbHUK

W3MepsIOT HarpsbkeHre MexXy da3amMu U 3emiieid

TIPU MIOMOIIM CUJIOBBIX TPaHC(HOPMAaTOPOB

10 U3MEHEeHHI0 TOKa

KakoBbI MoC/1eCTBHSI KOPOTKOT'0 3aMbIKaHMS Ha 3eMJII0 B CEeTAX C
HU30/IMPOBAHHOU HEUTPAIbIO?

+BbIChIXaHWe TPYHTa 10/l OMIOPOM, pa3pyllieHre Oropbl

ToBpeXx/ieHre 000pyIoBaHus B pe3y/ibTaTe TOKOBBIX TIepPerpy30K

BBIXO/] U3 CTPOs Tpexda3HbIX OTpeduTesneit

TIpeBbIIIIeHNe JOMTyCTUMOM TOKOBOM Harpy3Ky MPOBO/IOB U 000py10BaHUs

Kak cHU3UTh TOK 3aMbIKaHHS Ha 3eMJ/II0?

YCTaHOBUTb KOPOTKO3aMbIKaTe/IN
ycraHoBuTh AIIB
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+yCTaHOBUTb PeaKTOPbI
yYCTaHOBUTH TPaHC(HOPMATOPhI OOJIBITIEN MOIITHOCTH

CeTu KaKuX K/IaCCOB HaNpPsDKeHUS IKCIUIyaTUPYIOTCA C M30/ITMPOBAaHHOM
HelTpa/blo?

0,38

+35/10

110/10

500/35

UTo noHNMaeTcs Moj eMKOCTHOHU MPOBOJUMOCTHIO?
BKJ/IFOUEeHUe KOH/IeHCaTOPOB Ha JIMHetHOe HarpsiKeHre
BKJ/IFOUEeHUe KOH/IeHCaTOPOB Ha (ha3HOe HarpsKeHue
BK/IIOUeHHe KOHZIeHCAaTOPOB K OJHOM (pa3e U 3emJie
+eMKOCTb, 06pa3oBaHHasi IPOBO/IaMH JIMHUU U 3eMJIel

Kakoii xapakTep MeeT TOK 3aMbIKaHHUA Ha 3eMJII0 B CETSIX C M30/IMPOBAaHHOM
HeUTpaablo?

aKTUBHBIU

ariepuouueCcKun

+ eMKOCTHOU

WH/IYKTHUBHbBIN

KakumM 00pa3oM oCyIecTB/IAeTCsl KOMIIeHCAI[UsA eMKOCTHOTO TOKA 3aMbIKaHHUS Ha
3eMJ1107?

BKJ/IFOUEHHEM pe3uCcTopa B HeHWTpasib UCTOUHUKA TTUTaHUs

+BKJ/IFOUeHWeM UHIYKTUBHOCTU B HeWTpasib UCTOUHUKA MUTAHUS

BKJ/IFOUeHHeM eMKOCTU B HeHTpasib UCTOUHUKA TTUTaHUS

pa33em/ieHHeM HeUTpaiu

Ykaxurte BepHoe oTHOLIeHHEe MeXAY R 1 X /ISl MOIIHBIX CU/I0BBIX
TpaHc¢opMaTopoB:

R>>X

+R<< X

R=X.

R=2X

IIpu K3 B Tpanchopmartope mo ero 00M0oTKaM NpoTeKaoT:

repyoJuecKas v arepuoguydeckas cocrassironiye Toka K3

riepexo/jHas ¥ CBepXxIiepexo/Has arepuojuyeckue cocrasistoe Toka K3
repexo/jHas U CBepxIiepexo/Has repuojgudeckue cocrasistoue Toka K3
+IepexoHas arepuojuyeckasi, CBepxrepexoHas arepuoauyeckas v rnepuoauyeckas
cocrasJisrolue Toka K3
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Tab6smna 5 — Kpurepuu onjeHKH chopMHUPOBAaHHOCTH KOMIIETEHI[UH

Ko 1 HauMeHOBaHUe Kputepuu orjeHMBaHusi CGOPMHUPOBAHHOCTHU
VH/IMKaTopa JOCTH)KEeHUs KOMIIeTeHI[UM (YaCTU KOMIIeTeHLWH )
KOMIIeTeHI[UU COOTBETCTBYET OL|€HKE «3aUTeHO»
(4acTu KOMIeTeHI[1N) 50-100% ot MakcuMaibHOro bOasa

CTyJeHT NpUHMMaeT aKTUBHOE yuacTHe B XO/Jle
TpOBe/IeHNsI MPAKTUYECKUX 3aHSATUM, IPaBUIBHO
OTBeYaeT Ha MOCTaB/IeHHbIe BOMPOCHI 10 TeEMe, 3HaeT
o011e cBefieHUs1 00 aBapUHBIX pe)KUMaX, JTaBUHE
YaCTOThI U HAMpPsDKeHUs], a TaKXKe aBTOMaTHKe
SHeprocucreMm, Ha 6a30BOM ypoBHe criocobeH
OCYLL[eCTBJ/IATh MOHUTOPUHT TEXHUUECKOTO COCTOSTHUS
000py/I0BaHUs TIOJICTAHLIUN 7IEKTPUUECKUX CeTel

N -1nkoc-1 OcylecTsisier
MOHUTOPUHT TEXHUYECKOT0
COCTOSIHUSI 000PY/ZIOBaHUsI
TMO/|CTAHLIUI 37IeKTPUYECKUX
ceTeun

2 OITPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAILIUA

(-DO];)Ma HpOMe)KYTOqHOﬁ daTTeCTalyy 110 JUCHUIVIMHE 3dauem.

OLIEHOYHLIE MATEPUAJIbI 1 CPEACTBA /151 IIPOBEPKU
C®OPMUPOBAHHOCTU KOMIIETEHIIUI

ITKoc-1. OcymecTB/ser MOHUTOPUHT TeXHUYEeCKOro COCTOSTHHSA
000py/A0BaHHA MOCTAHIIUHA Y/IEKTPHYECKHX CeTeM.

3aﬁ[aHI/IH 3dKPBITOI0 THIId

Bbibepume o0uH npaeu/ibHbIll eApUAHM omeema

1. YkaxuTe, Kak B 001[eM C/Tydae PaCCUUTATh COCTABJISIOLIE TIPAMO

nmocjieq0oBaTre/IbHOCTH:

AO=§(A+B+C)

+A1=%(A+Ba+Ca2)

A2= %(A+Ba2 +Ca)

A3=(4+Ba’ +Ca)

2. B cetsix ¢ I/I30ﬂl/lp0BaHHOﬁ HEﬁTpaﬂbIO BO3HMKAKT d1eaAyroiiue BUAbI
aBapI/IﬁHBIX PE€XHUMOB:

+3aMbIKaHKe Ha 3eMJTi0; AByX(a3Hble K.3.; 3-X (ha3Hoe K.3.; 00pbIB (assl

3aMBIKaHKe Ha 3eM/Ti0; AByX(dasHble K.3.; 3-X (a3Hoe K.3.; 00pbIB (a3sel; 0gHOGa3HbIE

3dMBIKaHUA

3aMBIKaHKe Ha 3eMiTi0; 3-X (has3Hoe K.3.; 00pbIB (ha3bl, 04HOMA3HbIE 3aMBIKAHHS
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3dMbIKdHNME€ Had 3€eMJIIO, ,Z[BYXCI)EBHI)IG K.3.; 3-X (1)83HO€ K.3.; OAHOQ)&BHI)IE 3dMBIKdHHSA

3. Obopy/oBaHNe BHIOUPAKT M0 TOKY pPe)KMMa KOPOTKOI0 3aMbIKaHUS BOTH3H
reseparopa:

+CBepXIPOBOAHOTO

3aTyXaHUs

yCTaHOBUBILIETOCSI peXKHUMa

HOMHHAJILHOTO pPeXrMa

BaAaHI/IH OTKPBITOI'0 THUIIA

Jatime pazeepHymbili omeem Ha oNpoc

4. Kakue AOIIYIII€eHUA IIPUHUMAIOT IIPH pdCUYeTe TOKAd KOPDOTKOro 3aMbIKaHHUA?

HpGGUﬂbelﬁ omeem: HPI/I pacqéTe TOKd KOPOTKOI'O 3daMbIKdHHSA TIPHMHHUMAIOTCA
diegyromuye AOIIyINeHHA: TOYKd KOPOTKOI'O 3dMBbIKAHHA IIMTAETCA OT HWCTOUYHHKA
HEOFpaHI/IquHOf/i MOIIIHOCTH; BCe cba3131 HMMeT OJAMHAKOBOE€ dKTHMBHO-MHAYKTHMBHOE
COIIpOTHBJ/IEHHE; UAdCTOTA TOKA B CeTU IIpH K3 He u3MeHsieTcs.

5. KakumMu cOnmpoTHB/IeHUAMH 00/1ajaeT MPOTsDKeHHasi IMHUA 3JIeKTporepejauun?
IMpasunbubili  omeem:  IIpoTshkéHHass ~ JMWHWS ~ /eKTporiepefaud  o0Osafaer
COMPOTUBJIEHUEM, KOTOPOe HOCUT aKTUBHO-UH/[YKTHUBHbIN XapakKTep.

6.Ilo TOKy Kakoro pexXuMa KOPOTKOr0 3aMbIKaHWsi BO/IM3M TreHepaTopa
NMPOBEPAIT YYBCTBUTE/IbHOCTh Pe/IeMHOU 3aIlUThI?

IMpasunbHbili omeem: UyBCTBUTENBHOCTb peJIeMHOM 3alllUThl MPOBEPSIIOT IO TOKY
YCTaHOBUBIIIETOCS peXkKMMa KOPOTKOTO 3aMbIKaHUs BO/IM3U reHeparTopa.

7. Kak Ha3bIBaeTcs CWIa, [eMCTBYKOLIas Ha MPOBOJHUK C TOKOM B MarHUTHOM
noJie?

IIpasunbHbili omeem: Cuna, AelCTByOIIasi Ha TIPOBOJHUK C TOKOM B MarHWTHOM I10JIe,
Ha3bIBaeTCS CUIOM AMrepa.

ono/iHume

8. XapakTep HarpeBa nposojoB npu K3 cuurarot TAaK KaK MpoBoOja
He yCIeBalT HarpeTbCs /10 YCTAHOBHMBLIEHCH TeMIlepaTypbl OT MOMeHTa Hadasia
K3 10 MoMeHTa ero OTK/Il0UeHHUsl.

ITpasuabHblli omeem: afiriabaTUUECKUM.

9. CompoTuB/ieHHe reHepaTopa B Hava/JbHbIM MOMEHT BpeMEeHH KOPOTKOIO
3aMbIKaHHA Ha3bIBaeTCA CONIPOTHUBJ/IEHUEM.
I1pasusibHblli omgem: CBePXIIPOBO/IHBIM.
10. ITIpu ogHodaznoMm K3 c npud/mmkxeHneM K HCTOUYHUKY MATAHUA HANPsHKeHHe
00paTHO# MOC/IeJ0BaTe/TbHOCTH .

IMpasunbHbIli omeem: yBeTMUUBAETCH.
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11. Ilpu npuMeHeHUM TEOPUM CHMMETPUUYHBIX COCTAB/ISAIIIUX B 00I0eM Cydae
PacuéT COCTABJIAWIIIUX MPAMOM MOC/1e0BaTeTbHOCTH MPOU3BOAUTCA 10 Gopmy.ie

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

OxkoHuaTelbHbIE ~ pe3yabTaThl  00yueHHs  ((OPMHUPOBAHUSI  KOMIIETEHI[UIA)
OTIpeJIe/IIIOTCSL TIOCPeJCTBOM TiepeBoja OarioB, HabpaHHBIX CTYZEHTOM B Tiporiecce
OCBOEHHWSI JUCIMIUIMHBI, B OLIEHKW: 0a30BbIi  ypoBeHb C(HOPMHPOBAHHOCTH
KOMIIETEHIIUA CUWUTAeTCs AOCTUTHYTBIM, €C/M pe3yabTaT OOyuYeHWs COOTBETCTBYET
olleHKe «3auTteHO» (50-100 peMTUHIOBBIX 6asIIOB).

3 IIOPSAJOK ITPOBEJJEHUA IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

(-DO];)Ma HpOMe)KYTOqHOﬁ daTTeCTaliyy 110 JUCHIUILIMHE 3a4yemnl.

@OoHJ, OLEHOYHBIX CpPEACTB [Jid TMPOBEJEeHUs] TMOBTOPHOM MPOMEXYTOUYHOM
aTrecTtaluu (pOPMHUDPYeTCS M3 UHMC/a OL[eHOYHBIX CpeJCTB MO TeMaM, KOTOpbie He
OCBOEHBI CTYJIeHTOM.

IpumeuaHue:

JoronHuTe/ibHbIe  KOHTPOJIbHbIE  UCIIBITAHUSL TPOBOAATCS  [Ji1  CTYZEeHTOB,
HaOpaBimx MeHee 50 Oa/wtoB (B cooTBeTcTBUU C «IlonokeHWEM O MOZYJ/IBHO-
PEUTHHT OBOM CHUCTEME).

Tab6smna 5 — Kpurepuu onjeHKH chpopMHUPOBAaHHOCTH KOMIIETEHI[UH

Ko u HauMeHOBaHUe
VH/IMKaTopa JOCTH)KEeHUs
KOMIIeTeHI[UU
(4acTu KOMIeTeHI[1N)

Kputepuu orjeHrBaHus1 CPOPMUPOBAHHOCTH KOMIETEHI[UN
(yacT¥ KOMIOETEeHLIUN)

COOTBETCTBYET OL|€HKE «3aUTeHO»
50-100% ot makcumasbHOro Oasia

N -1nKoc-1
Ocy1iectBiser
MOHHUTOPUHT
TeXHUYECKOTO COCTOSTHUS
obopy1oBaHUs
MO/ CTaHLIMH
371eKTPUUEeCKUX ceTel

CTyJeHT B OCHOBHOM B/lafieeT MaTepuasaoM Mo TemMaM
Kypca, 3HaeT o0IIie CBe/IeHHs O MePexX0IHbIX TPoIieccax B
SHepProcucTemMe, CHHXpOHHBIX reHepaTopax U MeTo/e
OTHOCHUTE/IbHBIX eJUHULI, CTaTUUeCKON U TMHaMUUeCKOH
YCTOUUMBOCTHU T€HEPAaTOPOB, aCUHXPOHHBIX
371eKTPO/JBUTaTe/sIX ¥ O MeTO/laX MOBbIIIEeHNs] CTaTUUeCKOH
Y JMHaMWUeCKOW YCTOMUMBOCTH CJIOXKHBIX CHCTEM,
aBapUMHBIX Pe)KMMax, JlaBMHEe UaCTOThI U HaTIpSDKeHUs, a
TaK)ke aBTOMaTHKe YHeProcUcTeM, Ha 6a30BOM ypOBHe
CTIOCOOEH OCYIIeCTBISTE MOHUTOPUHT TEXHUUECKOTO
COCTOSTHUSI 000pY/I0BaHUS ITOACTAHI[UN IeKTPUUeCKUX
ceTeu
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