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@DOH/, OLIEHOUHBIX CpefCTB MpejiHa3HaveH [/ OLeHUBaHHs C(OPMUPOBAHHOCTH KOMITeTEHLIUM I10
JVICLIUTTIHE «DIeKTPooO0pyA0BaHMe CTAHLUI U IO CTAHII».
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YTBepK/eH Ha 3acelaHiH Kadeapbl 3/1eKTPOCHAOKeHHS U SKCTITyaTal[iu 371eKTpo000py0BaHMsI, IIPOTOKOJT
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IlacnopT ¢oHJA OLIEHOUYHBIX CPeJCTB

Taoauna 1
dopmupyeMmsle OLieHOUHBIe
Mogynb JUCLIUTITUHBI KOMIIeTeHL[UU MaTepuaJbl KomuecTBo
WA UX YaCTH Y CpeJiCTBa
[Tpou3BoCTBO [MKoc-1. Ciocobex 3arura ITP 50
3/IeKTPUYeCKOM OCYILLIeCTB/ISATh (CobecenoBanuie)
SHepruu MOHWUTOPUHT TCk (TCn) 50
TeXHUYeCKOIo 3awura [1P 50
CxeMmbl COCTOSIHUS (CobecemoBanue)
3JIEKTPOCHA0KeHHsI obopynoBaHust
niotpebuTesei MO/ CTaHLUH TCk (TCn) 48
3/IEKTPUUECKUX CeTel
[TKoc-5. CnnocobeH 3awra I1P
[IPOU3BO/INTE (CobecenoBaHue) 105
BCIIOMOTaresibHble U
TIOJTOTOBUTE/IbHbIE
paboThI 110 pEMOHTY
obopyoBaHUs
pacripeie/TuTeIbHbIX
SﬂeKTPOOGS)py'qOBaHHe YCTPOKWCTB MOACTAHLIUM
TNOACTaHLIAN. HarpspkeHuem 710 35 kB
Ha3HaueHUe, PUHLIUI BKITFOUITEBHO TCk (TCn) 11

JerCcTBUS, BBIOOD

[TKoc-6. CriocobeH
TIPOU3BOIUTHL PEMOHT
obopymoBaHUs
pacripefie IMTeTbHbIX
YCTPOUCTB TMOACTaHLN
HarnpsbkeHuem 70 35 kB
BK/TFOUHTE/TbHO




1 ODEHOYHbBIE MATEPUAJIbIL, HEOBXOJANMbIE
JI/IA OIIEHKY 3HAHWI, YMEHUM Y1 HABBIKOB JIEATE/TLPHOCTHU
B ITPOLHECCE OCBOEHMUA JNCHUITJIMHbI

Tabmuna 2 — @opMupyeMble KOMIIETeHI[UH

Ko,q 1 HaMMEeHOBaHUIe KO,ZL W HaMMEHOBadHKWE MHAWKATOPA AOCTH>XKEHHA (l\)/I];TezI;I:IJ;II]I)IIj
KOMITIeTeHIIN KOMIIeTeHIIN (‘-IaCTI/I KOMHGTEHL[I/II/I) U CpejcTBa
[MKoc-1. Criocoben [Ipon3BOACTBO 31EKTPUYECKON SHEPIUM.
OCYIIeCTB/ISITh CxeMbl 371eKTPOCHabKeHUs TTIOTpeOuTenei.
MOHUTOPUHT OnekTpoobopynoBaHue MOACTAHLIMI:
TeXHUYeCKOTO Ha3HaueHue, MPUHIMUI J1eHCTBUSsI, BbIOOD
COCTOSIHUS
obopyzmoBaHus
MO/ICTaHI[UH
3/IeKTPUYUe CKUX
ceteun
[TKoc-5. CriocobeH
TIPOM3BO/IUTD
BCIIOMOTaTe/IbHbIe U
TOJTOTOBUTE/TbHbIE
pabOoThI 110 PEMOHTY
000pyAOBaHMS NUO-1nkoc-1 OCYIeCTBISET MOHUTOPHHT 3auyara ITP
PACHPEASTTENLHRIX TEeXHUYECKOTO COCTOSTHUSI 000pyI0BaHUS (Gobecezo-
YCTPOUCTB TMO/ICTAHLMW /IeKTPUYEeCKUX CeTer Tgla(H(I%ec)H)
TIO/|CTAHITHH

HarpsokeHuem 10 35
KB BK/IIOUUTETBEHO
[TKoc-6. Criocoben

TIPOU3BOJIUTH PEMOHT

obopyzmoBaHus
pacripe/ie/inTe/IbHbIX
YCTPOMCTB
MO CTaHLIUH

HarpspkeHueMm 10 35

KB BK/IIOUUTETBHO




OneHoYHbIe MaTepHa/ibl U CPeJICTBA /ISl MPOBEPKH
c()opMHPOBAHHOCTH KOMIIETeHLINH

Mopyns 1. IIpou3eodcmeo 31eKmpu4eckoli IHepauu

Bonpocbl 05151 cobecedogaHust

1. Kakue MexaHu3Mbl OOCTY>KHMBAlOT LMK/ BO37lyXa M /[IbIMOBBIX T'a30B, uepe3 KaKue 3/1eMeHThI
NIPOXOZJAT BO3/AYX U raspl?

2. OxapakTepHu30BaTh MyThb Nlapa Ha KOH/|€HCALJMOHHOW CTaHLWH.

Kak ocy1jecTBsieTcss pereHepaTMBHbIM MOJOTPEB MUTATETbHOM BOJBI?

Yepe3 kakue 1eMeHTbl Ha POC 3/1eKTpO3Heprus OT reHepaTopa repejaeTcs K noTpebuTesto?
B uem cocTouT npyHLMNKA/NIBHOE OT/IMUYME B TeXHOonoruueckou cxeme POC u TOL?

Kakune usmenenuvs Ha TOLl metoT MecTo B LjUK/Ie mapa?

UeM omyinuaeTcs LMK/ BOAbI HAa TOL]?

KakoBo nmpuHIMMNManbHOe pa3/inure B 31eKTpudeckon yactu mexxay POC u TOII?

. Kakue ocHOBHBIe COOpY>KeHUs SBJISIOTCSA XapaKTepHbIMU /11 cTaHimu tina POC u TOII?

10 Uro nipefcTaBnisieT rofioBoi rpayk no NpoJo/DKUTeNbHOCTA Harpy30K? KakoBo ero Ha3HaueHUe
Y KaK CTPOMTCSI TakKOM IMPOEKTHBbIM rpaduk MpyU Ha/JWUUK BCEro JIByX HUCXOAHBIX CYTOUHBIX IpPa)UKOB —
3UMHEeT0 U JIeTHero?

11. Yro Takoe Tuaxc? Kak orpeaenuTs ero mo rofoBomMy rpauky mo npojo/DKUTeTbHOCTA Harpy30K
WA aHaJIMTUUeCKWUM TyTeM 0e3 MoCcTpoeHUs rofloBoro rpaduka?

12. KakoBbl npenMy11iecTBa BOLAOPOLHOIO OXJIaKIeHUsI TeHepaTopoB I10 CPABHEHUIO C BO3AYLIHBbIM?

13. Kakoe u30bITOUHOE iaB/ieHHe TIPUHSATO B TypOoreHepaTopax?

14. O6wsicHuTe HEOOXOAMMOCTD YCTPOKCTBA aBTOMATHUECKOTO TallleHusI TT0JIsl.

15. Ykaxute HepocTaTtku U npeumyiiectsa AI'TI ¢ racuTe/nbHBIMY CONPOTUB/IEHUSIMU.

16. Kakosa uzes ycrpoucrsa AI'TI HoBoro Trmna?

17. OGBSICHUTH TIPUHLIUIT TIPOTUBOBK/TFOUeHUst HarpsbkeHust B AI'TI A1t MOIIHBIX TeHepaTopOB.

18. KakoBbI TpU OCHOBHBIE TPYTITLI CUCTEM BO30Y/jeHusl TypOOoreHepaTopoB?

19. Kakue ycioBusi HeoOXOAMMBI [ijisi BK/IFOUEHHWS] CUHXPOHHBIX T'eHepaTOpOB Ha TMapasulebHYHo
paboTy croco6oM TOUHOM CMHXPOHHU3AIWH, ¥ KaKue IOC/Ie[CTBUS UMEIOT MeCTO TTpU HeCOOJTFOeHnH ITHX
YCJIOBUM?

20. IlepeuncauTh NOCAEL0BATeIBHOCTD ONepaLii NpY TOYHOM PYyYHOM CUHXPOHU3aLWH.

21. Kak Harpy3uTh NOAK/IIOUEHHbIN K CeTH reHepaTop akTUBHOW Y PeaKTUBHOM Harpy3kKamu?

22. Kaxkue npubOpBI yCTaHABIMBAIOTCS B KOJIOHKE CHHXPOHH3ALN?

23. Kak yCTpoeH CTpe/IouHbIM CHHXPOHOCKON? Kak BK/I0YaeTcst OH MPYU CUHXPOHU3ALIUN?

24. Otnmure criocoba CaMOCUHXPOHHU3AIMH OT CrI0coba TOUHOW CMHXPOHH3ALIUH.

25. s uero oOMOTKa poTOpa MpH Criocobe caMOCUHXPOHU3ALIMKU Tpe/IBapUTE/IbHO 3aMbIKaeTCsl Ha
COTIPOTUB/IEHME?

26. YkasaTh MpeuMylljecTBa U HeJ0CTaTKH 000MX CrIocOO0B CUHXPOHU3ALIWH.

27. Kaxkas Hanbosbliiasi MOLJHOCTH TPaHC(hOpPMaTopa C eCTeCTBeHHBIM Mac/ITHBIM oxjaxkaeHreM? To
)Xe ¢ 06/lyBOM paiuaTopoB?

28. HaunHasi C KaKOW MOLJHOCTHY TIPUMEHSIeTCS LIMPKY/ISLIMOHHOEe OXJIaXKAeHre Macsa?

29. Yto Takoe « HOMMHa/IbHasi MOLIHOCTb TpaHC(opmaropa»?

30. Yem 0OBSICHSIIOTCS CHCTeMaTHUeCKHe reperpy3ku TpaHchopMaropoB? Kakue CyijecTBYIOT BU/IBI
cucTeMaTU4eCKUX Ieperpysok?

31. Kakue aBapuiiHble neperpy3Ku JOMYyCKatoTCs [/ TpaHC(HOpMaTopoB, U UeM OHU BbI3bIBAIOTCS?

32. YTo MoHMMaIOT M0/, pery/IMpoBaHeM HamnpsyKeHUs: TpaHC(opMaTopoB?

33. Ykasarb pa3nuuusi peryaMpoBaHus HarpsbKeHUst 0e3 Harpy3KH U 10j Harpy3Kou?

34. OOBACHUTb KOHCTPYKLIMIO TIePeK/TFoUarolllero yCTPoCTBa il Pery/IMpOBaHUsl HarlpsyKeHUs TIOf
Harpy3KOu.

35. UTo MOHMMAIOT MOJ, HOMUHA/JIbHOM MOILHOCTBIO aBTOTpaHcdopmaropa? UTo Takoe THIIOBas
MOILL[HOCTb U YTO OHA XapaKTepusyeT?

LONU AW



36. Ha kakue HarnpsbkeHHs ¥ MOLLHOCTU U3TrOTaB/IMBaIOTCSl COBPeMeHHbIe aBTOTPaHC(OPMaTophI?

37. Tlouemy HelTpa/su aBTOTPAHC(HOPMAaTOPOB JJO/DKHBI OBITH BCET/Ia 3a3€MJIEHBI?

38. Kakve mperMyllecTBa W HeJOCTaTKM MMEIOT aBTOTPaHC(OpPMAaTopbl IO CPaBHEHUIO C
TPeXoOMOTOYHBIMHU TpaHC(hOpMaTopamu?

39. B ueMm cocTOUT Ha3HaueHWe CUHXPOHHBIX KOMIIEHCaTOPOB?

40. s yero npu pacuete TOKOB K3 cocrasisieTcs cxema 3aMmeljeHUs ?

41. Tlouemy BCe COINPOTUB/IEHUS], YUaCTBYHOLMe B pacueTe TOKOB K3, mpu onpegenenuu ux B Omax
JIOJDKHBI OBITH OTHECEHBI K eIMHOMY (0a3uCHOMY) HampsDKeHU0?

42. Kak onpezieTb 6a3ucCHbIe COMIPOTUBJIEHUSI CUCTEMBI, TeHepaTopa, TpaHc(opMaropa, peakTopa,
JIVHUU?

43. HasoBute BCe IIpUMeHsieMble TIPU pacueTax TOKOB K3 cpe/jHve HOMUHAa/IbHbIe HallpshKeHUsI.

44. Kak cnefyeT NOHUMAaTh BbIpaXKeHHUE « Pe3yJIbTUPYIOLjee CONPOTUB/IeHUE B JaHHOU Touke K3»?

45. TTouemy mipu ompefeneHnd Toka K3 mpu TpexdasHom K3 6Gepercsi Ud u pesynsTHUpyloliee
COTIPOTHBJIEHUE O/IHOM (pa3bI?

46. Kak creflyeT TIOHUMaTh BbIpa)KeHHe «CHCTeMa 0eCKOHeYHOM MOIHOCTH»? KakoBbI OCHOBHBIE
rapamMeTpbl TAKOM CUCTEMBI?

47. Tlouemy, MOMHMO TIEpUOJWYECKOM cocTap/stolieli Toka K3, BO3HMKaeT amnepuojuyeckas
cocTapJisroiias Toka K37?

48. UTO MOHUMAIOT 110/, OTHOCUTEJIbHBIM TOKOM K3 1 Kakoe IpakTUuecKoe 3HaueHve OH UMeeT

49. Kakoe BusiHue Ha Xof miporjecca K3 okasbiBaeT aBTOMaTHyeckoe peryiMpoBaHue Bo30yKeHus
(APB)?

50. Kak ompe/ensitoTcs BemuunHel I, o, I, T, ia, T, i ya?

TecrupoBanmue (TCk, TCn)

Bbibepume o0uH npasubHblil gapuaHm omeema

OCHOBHOM THII Y1eKTPOCTAHI[HH, PACI0/IaraeMbIii B IIeHTPe JIeKTPUYECKUX U TeIJIOBbIX Harpy30K:
Ity

I'POCu ASC

'sCuTlA3C

+T3o1]

MeHbmme 3KCIUTyaTaliOHHbIE Pacxojbl U Ce0ecTOMMOCTh MPOU3BOJACTBA /1eKTPHYECKOH YHEPruu
XapaKTepHbI /11 CTAaHLMY THIA:

ABCulTyY

K3C

+I'aC

TOL,

Ha tepputopuun Poccun 6o/1b11ast 4acTh 3/IEKTPUYECKOH 3HePruM BbIPadaTrbIBaeTcs:
+ Ha TerJIOBbIX 1eKTPOCTaHLUAX

Ha /IN3e/IbHBIX IeKTPOCTaHLIUAX

Ha rU/IPO3/1eKTPOCTaHLUAX

Ha aTOMHBIX JIeKTPOCTaHLUAX

JJ/IeKTpUYeCKHe CeTH Ha3bIBAKTCH CeTSMH C Ma/bIMH TOKaMM 3aMbIKaHHMSA Ha 3eMJI0, eC/Id MpH
3aMbIKAQHHHU OAHOM (pa3bl HA 3eMJ/II0 TOKM UMEKT 3HaUeHUs:

meHee 300 A

meHee 30 A

+ meHee 10 A

MmeHee 20 A



K nmapameTrpaM CMHXPOHHOI0 reHepaTopa He OTHOCUTCS:
K03((ULMEeHT TI0Ie3HOT0 [1eHCTBUS

HOMUHAJIbHBIN TOK

HOMUHaJIbHasi MOILIHOCTh

K03 dULIMEHT MOII[HOCTH

+ K03 puLeHT TpaHchopMaru

YacroTa BpaleHusa TypOoreHeparopa rmpH 4Mc/ie map moJiocoB p=2:
750 06/MuH

300 06/MuH

+1500 06/MuH

3000 06/mMuH

1000 o6/MuH

J/1eKTpoIHepreTHYecKasi CHCTemMa — 3T0:

COBOKYITHOCTb 3JIEMEHTOB, TIPeIHa3HAUEHHBIX [I7IsI PACIIpe/ie/ieHus] ¥ TIOTpeO/IeHHs SHepTUun
COBOKYITHOCTb 3/1eMEeHTOB, TIpeZiHa3HaUeHHbIX [I7IsI TPOM3BO/ICTBA U TIOTPeb/ieH s 3/IeKTPOIHePTruu
COBOKYITHOCTb 3/7IeMEHTOB, Tpe/lHa3HaueHHbIX [I/Is Tlepe/jau U pacripe/ie/ieHust 371eKTPOIHeprUun
COBOKYITHOCTb 3/IEMEHTOB, TIpeZiHa3HaueHHbIX [I71s Tpeobpa3oBaHus U pacripe/ie/ieHUst 31eKTpUuecKoi
3HEepruu

+COBOKYITHOCTb /IeKTPUUYECKUX CTaHLIUM, MMO/CTAaHLIUMN, TETIJIOBBIX U /IeKTPUUYEeCKUX CeTel,
PACITO/IOXKEHHBIX Ha OZIHOW TePPUTOPUH U 00beJUHEHHBIX OOII[UM ITPOI[eCCOM MPOU3BO/ICTBA,
nipeobpa3oBaHus, repefaun, pacrnpezieneHys U MoTpedeHys TETJIOBOM U 3/IeKTPUUYeCKON SHeprun

K 3/1eMeHTaM 3/IeKTPO3HepPreTHYecKoi CuCTeMbl OTHOCUTCS:

JIMHWUU, TeHepaTophbl, TpaHC(HOPMAaTOPbI

+ reHeparophl, TpaHC(hOPMATOPbI, TUHUU, BCTIOMOraTe/ibHOe 0060pyIoBaHNe, YCTPOMCTBA YIIpaBaeHUs U
pery/MpoBaHUs

yCTPOMCTBA yTpaB/ieHust U PeryJIMpoBaHusl, TMHWUH, TPAaHC(HOPMaTOphbI

TpaHC(OpMaTopbl, TeHepaTopbl, yCTPOMCTBA yIIpaB/eHuUs

BCTIOMoraresibHOe 060py/ZioBaHHe, TeHepaTophbl, TpaHC(HOPMaTOphI

Jins norpebuTesieil nepBoi KaTeropuu AOMyCKaeTcs nepepbiB HA BpeMs Y1eKTPOCHa0KeHusI:
+ Ha BpeMsl aBTOMaThueCKOro BOCCTaHOB/IEHUS TTUTaHUS

3 MUHYTBI

1 cyTtku

1 vac

J/IeKTpoNnpHeMHHUKH, IlepepbIB B 3JIEKTPOCHA0)KeHHH KOTOPBIX MPUBOJAUT K MacCOBOMY HeJ0OTIYCKY
NMPOAYKIMH, OTHOCATCA K C/IeJlyloIiell KaTeropuu:

\%

I

II

v

+II

Jis1 3/1eKTpocHadXeHus norpeduresei I kareropuy He NPUMeHsIeTCA CXeMa:
+o7iHa cucTeMa COOPHBIX IIMH

OflHa CeKLIMOHUPOBaHHasl CCTeMa COOPHBIX IIMH 3aMKHYTasl B KOJbLO

OfiHa CeKL[MOHUPOBaHHasI CUCTeMa COOPHBIX LIMH C CEKLUOHHBIM PEaKTOPOM
OfiHa CeKLIMOHUPOBaHHAasI CCTeMa COOPHBIX LITUH

[IBe CHCTeMbI COOPHBIX LITHH



KauecTBo 3/1eKTpHYeCKOM 3HepruM XxapakTepHu3yeTcs:
HanpsokeHueMm, 4acTOTOW CeTH, MOIIHOCTBIO

YacToToH, CMMMeTpHUel ¥ CUHY COM/Ia/IbHOCTBEO

HanpsokeHuem, cuMMeTpUel M CUHYCOM/IaIbHOCTBEO

HanpspkeHueM, 4aCcTOTOU CeTH, 37eKTPUYeCKUM TOKOM
+HanpsokeHueMm, 4acTOTOM CeTH, CUMMeTpHel U CUHYCOU/JaTbHOCTBIO

J/eKTpUuecKHe Mo/ CTaHLMY MPefHa3HAUeHbI JJIs:
repe/iauy ¥ pacripe/iesieHus 37IeKTPO3HEPTUH
TpaHchOopMaLvY 3/IeKTPO3HEPTUH.

repeziaun 371eKTPOIHEPTHH.

+mipeobpa3oBaHus U pacripe/iesieHust 31eKTPOIHeprun

K TyNnMKOBbIM OTHOCSTCS NOACTAaHIIMU:

+IIpucoenrHeHHBIE [JyXO0W OTIAaWKOM K OJHOM WX [JBYM NPOXOJALIUM JTUHUSIM

PacrionoykeHHbIe B Hauase TMHUU 371eKTpornepeauut

BxkitoueHHbIe B pacCceuky OAHOW WU ABYX JIMHUU C BYCTOPOHHUM MUTaHUEM

K koTopbiM npucoeairiHeHO Ooree ABYX JIMHUM MUTAaOIIelN CeTH, MPUXOASIIUX OT ABYyX WU Oosiee
3JIEKTPOYCTaHOBOK

[Tonyuaroliyie 571€KTPOIHEPTHIO OT OJHOW 1eKTPOYyCTAaHOBKHU 10 OFHOM MM HEeCKOJIbKUM Tapas/ie/ibHbIM
JIUHUSIM

HoMmuHa/1bHBIM HanpsHKeHHUeM 3/1eKTPOyCTaHOBOK Ha3bIBaeTCo:

HanpsokeHue aneKTpruueckoy Ljeru, K KOTOPOU MOJK/IF0UeHa 3/1eKTPOyCTaHOBKa
Hanpspkenue Ha 5-10% Bplllle HarpspKeHUs IeKTPUYeCKON CeTH

JIuHeliHOe HampshKeHue 3/1eKTPOyCTaHOBOK

+HarpsbkeHue, TIpH KOTOPOM 3J/1eKTPOYCTAaHOBKH TTpeAHa3HaueHbI AJIs TTeTbHON PaboTh
HamnpsikeHue, KOTOpOe BbIIeP)KUBAOT 1eKTPOYCTaHOBKU

C TOUKH 3peHHUsI H/Ie)KHOCTH 3JIEKTPOCHA0)KeHHUs MOTPeduTe/ M pa3fie/IsIITCA Ha CIe/[yIolue
KaTeropyuu:

v

I

\Y

I

+III

Tun Tpancdopmaropa TpexdaszHoro c pacijeryieHHoi 00MoTkoid HH, ¢ cucremoit oxnaxaenus «J», c
peryasaTopom Hanpsokenus PITH:

TPALIHC

TOTH

THIL],

+TPOH

KOHCTPYKTHBHOI 1 MeXaHHUYeCKO0# 0CHOBOI TpaHc(opMaTopa AB/IAETCA:
bak TpaHcdopmaropa

Oxnaxkjatoliee yCTpOHUCTBO

3alMTHbIe U U3MepUTe/IbHbIe YCTPOKCTBA

OO6MOTKH

+MarHuTonpoBoz



He u3roraB/1MBalOTCA CH/IOBbIe TPaHC(OPMAaToOphI:
TpexoOMOTOUHBIE

ABTOTpaHC(hOPMaTOpbI

C pacriernjieHHbIMA 0OMOTKaMH

IByX0OMOTOUHBIE

+OaHO000MOTOUHEIE

ABToTpaHCcdopMaTop 0T/IMYAETCA OT CU/I0BOro Tpancopmaropa:
HanuurieM sneKkTpudeckoit csizu Mexay oomorkamu CH 1 HH
Hanuunem snekTprueckont cBs3u Mexxy oomorkamut BH, CH u HH
+HanureM seKTpuueckoit cesizu Mexxay oomotkamu BH 1 CH
Hanuunem snekTpruyeckodt cBs3u Mexx iy oomorkamu BH 1 HH
HanvumeM BCTpOEHHOr0 aBTOMaTUUeCKOro perysisTopa HarpsyKeH s

PerynupoBarh HanpshkeHUe TpaHcdopmaropa 0e3 OTK/IIOUeHHs ero OT CeTH M03BoJIsIeT YCTPOHCTBO:
ABP

APB

+PITH

I16B

YBO®

Hawn6os1ee 4acTo B 31eKTPOYCTAHOBKAX BCTPEYAETCH:
IByxda3Hoe KOPOTKOe 3aMbIKaHUe

Byxda3Hoe KOPOTKOe 3aMbIKaHKe, Ha 3eMJTI0 uepe3 IyTy
Tpex(asHoe KOPOTKOe 3aMbIKaHHEe

Byxdra3Hoe KOPOTKOe 3aMbIKaHKe, Ha 3eMJTIO
+OHOo(ha3HOe KOPOTKOE 3aMbIKaHHEe

K cuMMeTpUYHBIM BH/IaM K.3. OTHOCUTCA:
OpHodasHoe K.3 B CeTsIX C 3a3eM/IeHHOW HeUTpasbio
OpHodasHoe K.3 B CeTSIX C U30/IMPOBAHHOW HEUTPasIbIO
[Byx¢asHoe K.3 B CeTSX C 3a3eM/IeHHON HeUTpasibio
HByxda3Hoe K.3 B CeTSX C M30/IMPOBAaHHOMN HeWTpasbio
+TpexdasHoe K.3 B CeTsiX C U30JIMPOBAHHOW HEUTpasbio

Bu/| CHMMeTPHYHOI0 KOPOTKOI0 3aMbIKaHHSA:
Bce BU/IbI KOPOTKOTO 3aMbIKaHHS

[Byx¢a3Hoe KOPOTKOe 3aMbIKaHUe
+TpexdasHoe KOPOTKOe 3aMbIKaHHe
JIByx¢a3Hoe KOPOTKOe 3aMbIKaHHe, Ha 3eMJII0
OgHodaszHoe KOPOTKOe 3aMbIKaHHe

KOpOTKOE 3dMBIKdHHE B 3J/IEKTPOYCTAHOBKAX COIIPOBOXXAAETCHA:
YBenuueHreM TOKa U COIMpOTHBJ/IEHUA

IToHwkeHrEeM TOKa U yBe/IMUeHEM COIIPOTUB/IEHUSA

IToHmxeHHEM HaripsbKeHre U yBeJIMdeHreM COIIPpOTHBI/IeHUA
IToHwxeHneM HallpsKeHre 1 YMEHbIIEeHHEeM TOKa

+I1oHKeHneM HaripsPKeHre U yBeJIMYeHHeM TOKa

KOpOTKOE 3daMbIKdHHE COITPOBOXKAA€TCH:
M3meHeHueM HallpsKeHWs B JOITYyCTHUMBIX IpeAe/iaX U yBe/JIMUeHHe TOKA Yy l'IOTp66I/ITe.TIH
YBenuueHreM TOKa, TP 3TOM HaIlIps>KeHHe 0CTAeTCA HEM3MEHHBIM
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Pe3kyM 1OBBIlIIEHHEM TOKA U HallpsPKeHHWs Ha BbIXOAe reHepdTopa
YBenuueHreM TOKa U COIMPOTHBJIEHMS, UYTO BbI3bIBAET MTOBBIIIeHHBIN Harpes
+Pe3KUM CHWKEeHUEM HallpsKeHHs BO/IM3U MecTa MOBpeXAEHWA U YBE/IMUEHHUEM TOKd

K crienia/IbHbIM TeXHHYECKHMM CpPeACTBaM /I OrPaHUYeHHs TOKA K.3. OTHOCATCA:
ATIIB Ha mMHUAX

TpaHcdopmMarTopsl € paciienieHHOM 00MOTKOWM HU3KOTO HarpshKeHUs]

Hyroracsinye peakTopbl

CekLjMOHMpOBaHVe CeTU

+ToKoorpaHMuMBarole peakTopbl

PacueT TOKOB K.3. i/Isl BpeMeHH t>0 Heo0Xoaum /yisi:
BbIOOpA CHJIOBBIX TPaHC(HOPMaTopoB

BBIOODPA M30/IATOPOB

+BbIOOpPAa KOMMYTALIMOHHBIX arlapaToB

BBIOODA >KeCTKHUX LIHH

PacueTbl TOKOB KOPOTKOT0 3aMbIKaHHSI BBINO/THSOTCSH JIJIfA:

BbIOOPA CXeMbI pejielHOM 3allUThI

OLIeHKU 37IeKTPO/IMHaMUYeCKOTo /1eliCTBUS TOKa

+ BeIOOpA U MIPOBEPKH TTapaMeTPOB 3/1eKTPO0OOPY/I0BaHKS, a TaKXKe YCTaBOK pesieiiHOM 3allUThI
OLIeHKU TePMUUEeCKOTO U 3JIeKTPOJMHAMUUECKOTO JIeHCTBUS TOKa

Haun6oibmuii TOK npu Tpex(a3HOM KOPOTKOM 3aMbIKAaHHH B YJIEKTPUYECKOH CeTH
In

ia

I00

Lo
+iy

TOKHM K.3. He OrpaHUYHUBAeT:
CeKL[MOHWPOBaHUe

rnpuMeHeHue bTY

yCTaHOBKA PeakTOpOB
+TIpUMeHeHNe aBTOTpaHCcpopmaropa

B oTK/IH0OUAOIMX anmnaparax Bbiiie 1 KB He MpUMeHsIeTCs COco0 rameHue Jyru:
raiieHue 1yrv B BO3AyXe BbICOKOTO /1aB/IeHUS

+ralieHue yry B 371erase BbICOKOTO /laB/IeHus

raiieHue 1yru B BaKyyme

yIJIMHEHue 1yTU

Ha nanpsokenue g0 1000 B He npumeHsAI0TCA:
PYyOUTBHUKH

rpe/0XpaHruTeNN

+CHJIOBBIE BBIK/IFOUATE/IN

repeK/rouaTenim

PyO0u/IbHHUK - 3TO KOMMYTALMOHHBIN anmapar, npejHasHauYeHHbIH JJIs:

yTpaB/IeHUs U 3alUThI OT Neperpy30K 3/1eKTPUUYeCKOi LieMu MOCTOSTHHOTO U TlepeMeHHOr0 TOKa
aBTOMAaTUUeCKOTO OTK/TFOUeHHUsI U BK/TFOUeHHUsI 1L[eTTh TTIOCTOSTHHOTO Y TepPeMeHHOT0 TOKa
TNepeK/IoUeHHs] 31eKTPUUeCKO 1iely TOCTOSIHHOTO U [TePeMeHHOr0 ToKa
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+ PYYHOIO OTK/IIOUEHHSI U BKJ/IFOUEHUS Lield IIOCTOSTHHOIO UM IIepeMeHHOro TOKa C TOKaMu [o
HOMHMHAJ/IBHOI'O

Pacnenure iy AB/ISIOTCS OCHOBHBIMH 3/IEMEHTAMH KOHCTPYKI{HH:
PyOW/ILHUKOB

nepeKsrouaresnen

KOHTaKTOpPOB

+aBTOMaTHUeCKUX BO3AYIIHBIX BBIK/TIOUATeIei

KoHTaKTOp - 3T0 KOMMYTAIMOHHBIH anmnapar, NpejHa3HaueHHbIH [|/If:

yTpaB/ieHus U 3allWThI OT [eperpy30K 37eKTpPUYeCKOM 1[elM MOCTOSSHHOIO U [TepeMeHHOr0 TOKa
aBTOMAaTHUYeCKOr0 OTK/IFOUEHUS LIeNU MOCTOSSTHHOTO TOKa B HEHOPMAJIbHBIX PeXKuMax

+yacThix (g0 600-1500pa3/yac) KOMMYTALMM 37€KTPUUECKOU 1]eMd MOCTOSIHHOTO U TlepeMeHHOr0 TOKa B
HOPMaJIbHBIX PeKUMax

PYYHOT'O OTK/IFOUEHUS 1 BK/IFOUEHHUS LieNM TTOCTOSTHHOTO M [IepeMEeHHOI0 TOKa C TOKaMH /10 HOMUHA/IBHOTO

MarHuTHbIe MYyCKATe/IX MpeJHA3HAYEHbI JJ/IA:

PYUYHOI'O OTK/IFOUE€HHMA W BK/IFOUEHHKA LIeTIN ITOCTOAHHOI'O ¥ TIepeMeHHOI'0 TOKa C TOKdAMHK 10 HOMHWHAJ/IbHOT'O
YIIpaBJ/IEHUA 3JIEKTPOABUTaTE/IAMHY B HOPMAJIBHOM peXHMe

+ aBTOMATHUYECKOI'0 OTK/IFOUEHMS M BK/IIOUEHHS LI€NH IMOCTOSIHHOIO M IMEPEMEHHOr0 TOKa B HOPMaJ/IbHbIX
pPeXXruMax

y1mipaBJ/ieHHUS 3JIEKTPOABUTATe/IAMU B HOPMAJ/IbHOM peXHMe U 3dllUThI UX OT IMepPerpy3Ku

Pa3zbeauHuTE/IH — 3TO:

KOHTaKTHbI KOMMYTAI[MOHHBIA ammapar, MnpeJHa3HaueHHbIM [/l BK/AOYEHUs] U OTK/HOUeHUs TOKOB B
NMOOBIX peXKUMax

KOMMYTAlLIMOHHBIM arrapar, TipeJHa3HaueHHbIA /711 BK/IOUEHUS] W OTK/IIOUeHHUs LieMd B aBapUNHBIX
pexxuMax

KOHTaKTHBIM anmapar, Iipe/iHa3HaueHHbIH //is1 peBepPCUBHOTO TyCKa ABUTaresiei

+KOHTaKTHBI KOMMYTAIIMOHHBIM armapat, TpeHa3HaueHHbINA /JI1 BK/IFOUEHHWS] U OTKJTFOUeHHs 1ienu 6e3
TOKAa WX C He3HAYUTEe/TbHbIM TOKOM

KOHCTPYKTHBHO OTCYyTCTBYIOT Pa3be{MHUTE/IH:
TIOZIBECHOTO THTIA

rOpH30HTA/IbHO-TIOBOPOTHOTO TUTIA

KaTsII[ero THUTa

+BaKyyMHOT'O TUTIa

JI/1s1 COOPHBIX HIUH ¥ OIIMHOBOK I'PY nmpuMeHsAIOTCA:
JKeCTKHe CTa/lbHble IIINHbI

+)KeCTKUe aJlFOMUHYeBbIe IIIUHbI

riubKue aJrfOMUHHUEBBIE TTPOBO/IA

rubKue cTajsbHbIe POBO/A

TpaHcdopmaTopsl TOKa He BEIOMPAIOT MO C/IeAYIOIIEMY YCI0BHIO:
TI0 K/TaCCy TOYHOCTH

10 BTOPUYHOM Harpyske

TI0 HaTIPSDKEHUIO

+1T10 OTKJ/TFOUAroIIel crocobHocTU

Crioco0bI raieHusi 3J1eKTPUYECKOH JyT'd, HCIo/Ib3yeMble B animaparax jo 1000 B:
raiieHue IyT B ra3ax BbICOKOTO /laB/IeHHs], JBKEHWEe AYTY B MAarHUTHOM T10J1e, Y/IMHEeHWe AyTy

11



raiieHue Jyry B BaKyyMme, yIJIMHEeHUE 1yTH, ABW)KeHUe yTY B MarHUTHOM T10J1e

JlelleHre JJIVHHOU [IyTY Ha psifi KOPOTKUX, rallleHye AyTy B Macile, yAJIMHeHue 1yra

+y[JIMHeHue 1yTy, ABWKeHHe AyTY B MarHUTHOM T10J1e, [ieJieHre JJIMHHOW JyTH Ha Psifi KODOTKHUX, raiieHye
JyTU B Y3KHUX IIIeJIsX

Ji/i ramieHys 3/IeKTPHYeCKOH Ayry B anmaparax Ao u Bbime 1000 B ucnonn3yercs:
rauleHye B sjierase

raiieHue yr'v B Macie

rauleHye Iyrd B BaKyyme

+ raueHue [yry B y3KUX Le/sX, YAJUHEeHUe JyTy

Js rameHusi 31eKTPHYeCKOM /yrM B BbIK/IIOYareasax Harpy3ku tuHa BH-16, YCII-35Y
HCIIO0/Ib3YyeTCH:

3aTsirMBaHue JIeKTPUYeCKON AYTU B y3KHe Le/n

ras oz, fiaBjieHreM, NOCTOSTHHO HaxOJAIIMICS B yroracuTe/IbHOU Kamepe

BpallleHre YTU B HOJIe TTOCTOSIHHBIX MarHUTOB, BCTPOEHHBIX B IO/ BY)KHbBIE M HEITO/IBW)KHbIE KOHTAKThI
+ras, BbIJe/ISAIOLMICS B yroracuTe/IbHOM KaMepe B MOMEHT FOpeHHs] 3/IeKTPUYeCKOU JyTH

Bblibepume HecKo/nbKO Npasu/ibHbIX 8ApUAHMO8 omeema

K 31eMeHTaM KOHCTPYKIMM CHHXPOHHOT'0 reHepaTopa He 0THOCHUTCS:
00MOTKH

+ceppeunuk (50%)

+pactmpuresib (50%)

poTop

K TermioBbIM BJIEKTPOCTHHHI/IHM He OTHOCHATCHA:
I'TY u T3

+IIT'Y (33%)

+TADC (33%)

+T'2C (33%)

YKaXuTe J0CTOMHCTBO, KOTOPOE He/Ib351 IPUMEHHUTDH K BOJJOPO/JHON CHCTeMe OXJ/IaXKAeHUs:
+mo>kapobe3omnacHocTs (50%)

OTCYTCTBUE OKUC/eHUs U30JISIL[UU B Cpefie BOZopo/ia

MeHblLIasi TVIOTHOCTB Y BOJIOPO/ia, YeM y BO3/yxa

+ B3pbIBOOe3omacHoCTh (50%)

O0BbeUHEHHbIE HEPrOCHCTEMbI MMEKWT mNpeumMyiecTBa. Kakoe W3 mepeuHc/ieHHBIX He SIBJ/ISIETCS
NMpeuMyIecTBOM?

TIOBBIIIIEHHE TUOKOCTH PabOTHI 37IEKTPOYCTaHOBOK

+yBenuueHue HafiexxHocTu (50%)

TIOBBIIIIEHNE KaueCTBa 37IeKTPOIHePrun

+yBenMueHre CyMMapHOTO pe3epBa MOIIHOCTH (50%)

CwuoBbie TpaHcopMaTopsl U aBTOTpaHcGopMaTopsbl MpeAHa3HAUeHbI JAJIs:
TIOHVDKEHHST HATIPSDKEHUS U TOKa

+1ipeoOpa3oBanust HanpsbkeHus (50%)

nipeoOpa3oBaHus TOKa

+1ipeobpa3oBaHusi SHEPTUU C OZHOTO HarpspkeHUs1 Ha Apyroe (50%)

Ha nanpsokenue 10 1000B npuMeHsAOTCA C/leAylolye annaparbl:
pasbeUHUTEIN
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+aBTOMaTUUecKue BbiK/ItouaTesu (50%)
OT/eUTeNN
+pa3psgHuku (50%)

Tabuna 3 — Kpurepuu oneHKu ¢)OpMHPOBAHHOCTH KOMIIeTeHI[UH

Ko v HaviMeHOBaHMe UHUKATOpa
JOCTH)KEeHUST KOMITeTeHLIA
(4acTy KOMMEeTeHL[1H)

KpuTtepun otieHrnBaHUs CHOPMUPOBAHHOCTH KOMIIETEHIUU
(yacTy KOMNETeHIN)

COOTBETCTBYET OLIEHKE «3aUTEeHO»
50-100% oT MakKCHMaJ/IbHOro Oasia

NO-1nkoc-1 OcyiecTBisieT MOHUTOPUHT
TEXHUUECKOTO COCTOSTHUS 000PyI0BaHMUS
MOJCTAHLIUM 3eKTPUUYECKHX CeTer
U-11koc-4 [TpousBoauT
BCIIOMOraresibHble U MOArOTOBUTE/IbHbIE
paboThI 110 PeMOHTY 000pYI0BaHUs
pacripesie/IMTe/bHbIX yCTPOUCTB
MOZCTAHLIMM HanpsbkeHWeM 10 35 KB
BKJ/TFOUUTEJIbHO
W /-11ikoc-5 [IpOM3BOANUT PEMOHT
o0opy/10BaHus pacrpe/ieTUTeTbHbIX
YCTPOWCTB NOACTAHL[UN HalpsKeHeM
710 35 KB BK/IHOUHTE/NBHO

CTyzneHT NpYHMMaeT aKTUBHOE yJacTHe B XO/ie POBe/leHus
MpaKTAYeCKUX 3aHSATHM, 3HaeT CXeMbl TIePBUYHOMN
KOMMYTALUM CTaHLIMHM U MO/CTaHLMM, IPaBUIbHO OTBEYaeT
Ha MOCTaB/IEHHBIE BOTIPOCHI TI0 TEMe, 3HaeT 00IIe CBe/[eHUs
0 TIPOM3BO/ICTBE 3/IeKTPUUeCKOM SHeprun, Ha 6a30BoM
YPOBHE FOTOB OCYLLECTB/ISITh MOHUTOPHHT TEXHUUECKOTO
COCTOSIHUSI 000PY0BaHUSI MO CTAHLIMHN 7IeKTPHUUe CKUX
ceTel, MPOU3BOIUTH BCIIOMOTraTe/IbHbIe U
TIOArOTOBUTE/IbHBIE PAOOTHI TI0O PEMOHTY 0060pPYyA0BaHUS
pacrnpe/ie/TMTeIbHbIX YCTPOMCTB MOACTAHLIMM HaNpsyKeHUeM
110 35 KB BK/IFOUUTE/BHO, a TAK)Ke TTPOM3BOAUT PEMOHT
o0opyI0BaHuUS pacTpe/ie/TMTeTbHBIX YCTPOUCTB MO CTAHI[UN
HanpskeHueM 710 35 KB BK/IIOUUTETbHO

Mopayns 2. CxeMbl 3/1eKmMpocHabdceHusi nompe6umeset

Bonpocbl 05151 cobecedogaHust

1. Kak ot conpotuieHusi B OMax nepeiTy K OTHOCUTEILHOMY PaCYeTHOMY CONPOTUBJ/IEHUIO?
2. KakoB nopszok pacuera TokoB K3?

3. KakoB nopsijok pacueta TokoB K3 ripu aByxdasHom K3?

4. B Kakux cj1yvasix pacuet TOKOB K3 ciiesyer nnpousBogUTh 110 OTAe/IbHBIM FeHepUPYHOLLUM LiersiM?

5. B Kakux ciydasx pacyeT TOKOB K3 pekomeH/yeTcsi TPOM3BOUTE 110 0011leMY pe3y/IbTUPYHOIeMy

COTIPOTUBJ/IEHUIO?

6. Kak BBI6I/IpaI-OT HOMHHAa/IbHBIN TOK U WHAYKTHMBHOE COTIPpOTUBJ/IEHHE CEKLIMOHHBIX peaKTOpOB?

7. C Kakou Lie/lbl0 B JIMHUAX KB, OTXOAAIMX C LIWH CTaHLMM WM MOACTaHLWM, yCTaHABIUBAOT

JUHelHbIe PeakTophl?

8. Kakoe BiysHUe OKa3bIBalOT dCHMHXPOHHBIE ABUIdT€/IM Ha BE/IMUMHY TOKd K3 Ha C6OPHLIX HIMHaX

COOCTBEHHBIX HYXK/I CTaHI[UM?

9. Kak ompenesuTb CyMMapHbIi HOMHMHATbHBIA TOK 37€KTpPOJBHUraresieli COOCTBEHHBIX HYX[,
NIPHCOe/IMHSIEMBIX K JAHHOMY TpaHC(opMaTopy COOCTBEHHBIX HYX[?
10. Kakag pasHulla Mexzy najieHMeM M MoTepeld HamnpspkeHUsl B peakTope? Kak cBsi3aHbI MeXZy

coboli 5TH BeJTMUMHBI?

11. Kak usmepuTs NOTEpPIO U NaJileHne HalpsbKeHNs B peakTope [1eMCTBYIOLeN YCTaHOBKU?
12. 3a cueT yero co3JaeTcs OCTaTOYHOe HamlpsDKeHUe Ha IIMHAaX CTaHLWMWA WM MOJCTaHLMU IpU
KOPOTKOM 3aMbIKaH/Y B PeaKTUPOBAaHHOM JIMHUU 3a PeakKTOpoM?

13. Kak ornpene/ruTb OCTaTOYHOE HAaIIps>KeHHE Hd mmHax? KakoBa A0J/DKHa OBITb €T0 MUHUMAJ/TbHAs

Be/IMuMHa? B ueM 3aK/rouaeTcs poJib OCTAaTOYHOI'O HalpsKeHUs?
14. T'me NpUMEHSIIOT C/IBOEHHbIE PeaKTOphI?

15. Kakoii pexuM paboTbl TpaHCHOPMATOpoB Ha ITOHU3WUTENBHBIX TMOACTAHLUSIX CIIOCOOCTBYeT
CHWKEHUIO Be/IMUMHBI ToKa K3 1 rnouemy?

16. Tlouemy [nBe mapasuiesibHble peaKTHPOBaHHBblEe JUHUK 6-10 KB paboTarot, Kak TpaBWIo, Ha
TIPUEMHOM KOHL|e pa3fie/IbHO, Ha pasHble CeKLIUU?
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17. Yem oObsICHsIETCS MeXaHHMUeCKOe B3auMO/IeHCTBHe TIPOBOJHMKOB TIPH TPOXOXKAEHUM TI0 HUM
TOKa?

18. B kakux ciayuyasx [y LIMH TNPUMEHSIOT IakeTbl U3 HEeCKO/IBKUX I070C? Yem pa3nnuaroTcs
ycnoBusi paboTsl ipu K3 110/10Ck1, HaXOASIIeliCs B TTaKeTe, U OT/Ie/IbHOM IT0JI0CHT Ha (a3y?

19. KakuM 06pa3oM MOKHO YMEHBLLIUTb YCUTHe OT B3aUMO/IeMCTBHSI TI0JI0C TIaKeTa MeXXay co60ii?

20. Kakue TemriepaTypbl HarpeBa JOIMYyCKAlOTCS /ISl TO/IBIX IWH U OPOHUPOBAHHBIX Kabesel rpu
HOPMaJIbHOM pe>KrMe paboThI?

21. KakoB HarpeB 1I1H U Kabeneii gomyckaetcs rpu K3?

22. Yto Takoe BK? [I/151 yero v Kak OmpezessitoT ero 3HayeHue?

23. Kak omnpefenmur MUHUMAa/bHOE CeueHue IMPOBOJHUKA, [OIyCKaeMoe C TOYKU 3peHUs HarpeBa
nipu K3?

24. Tlo KakKUM OCHOBHBIM TapameTpaM BBIOMPAIOTCS C/IeYIOIIe TOKOBEAYIIVe YaCTH: >KeCTKHe
IIMHBI, TUOKKWe 1LIWHbI, Kabesiu, rmoiBecHble THOKHe TOKOTIPOBO/BI?

25. Kaxkoga 11e/16 BbIOOpa IMPOBOAHUKOB 110 SKOHOMHUECKOU TVIOTHOCTH TOKa?

26. B kakux Liernsx He MPOU3BOAUTCS BbIOOpP MPOBOJHUKOB IO SKOHOMHUYECKOM TUIOTHOCTH TOKa U
rouemy?

27. B ueMm 3aksirodaeTcsi 0COOEHHOCTb MeXaHWYeCKOTO pacueTa JABYXIIOJOCHBIX W TPEXTOI0CHBIX
LIVH?

28. Kak [Jo/DKHBI ObITh YCTAaHOBJIEHBI IIIMHBI Ha U30/IITOpax ?

29. Tlo Kak1M mapaMeTpam BLIOMPAIOT OTIOPHBIE W30JISITOPBI?

30. B uem 3aksirouaeTcs siBjieHHe KOPOHBI Ha npoBogiax? [ToueMy cienyeT usberath KOpOHbI?

31. Kak mpousBoguTCs IpoBepKa MIPOBOJOB Ha KOPOHY IIPU OAHOM IIPOBOJEe Y TP paclijell/IeHHbIX
rpoBojax?

32. KakoBa mpuuriHa 00pa30BaHUs 3I€KTPUUECKOH [yTH MPU pa3pbiBe 11eMH, 00TeKaeMol TOKOM?

33. OOBACHUTbL MeXaHU3M yapHOW U TePMUUeCKOW HOHM3ALIUH.

34. B ueM 3ak/ro4aeTcs pa3sHulia MeXy ropeHueM Ayrd U XUMU4eCKUM ropeHueM?

35. Kakue cylecTByIOT jBa OCHOBHBIX BH/a [IeMOHU3ALU U B UeM OHU COCTOSIT?

36. Kakwuie MepbI TPUMEHSIIOT [I7Isl yCUIeHUst 000UX BUJIOB JIeMIOHU3AIUN?

37. Kak pacnpefensieTcsi NajieHWe HampspkeHWs BAoAb Ayru? Uem xapakrepusyeTcsl KaTOZHOe
Y aHO/JTHOE TIa/IeHUs HalIPsDKeHUs U TaJieHre HalpsKeHUs B CTosibe yru?

38. OOBSACHUTD IPOLIeCC TallleHust YT B BLIK/IIOUATe/Ie 10 YIIPOIeHHON OCLU/IorpaMMe.

39. Kakue arraparsl OTHOCATCA K arriaparam o 1000 B?

40. [lns yero maTpoHbI IIpeJ0XpaHUTe el 3ar0MHSAI0T KBapL{eBbIM I1eCKOM?

41. Kakum# pacrenuTensiMd CHabKar0TCsl aBTOMaThI?

42. B yeM COCTOWUT Ha3HaueHue KOHTAaKTOPOB U ITyCcKaTesiei?

43. B Kakux C/lyyasix pa3pellaeTcs IPOU3BOAUTH OlepaLiuu C pa3beJUHUTEISAMU?

44. Kak ycrpoensl npepoxpanutenu [1K u ITKT?

45. Tlouemy BBIK/IFOUATE/TH HarPy3KH JIOMYCKAOT OTK/IFOUEHHE TOJTBKO Pab0UMX TOKOB LI ?

46. Yem oT/iMUaeTCs OTAe/UTe/b OT pa3beJUHUTEIS?

47. YeM 0oT/IUaeTCs OT[eIUTe/Ib OT KOPOTKO3ambIKaTesnsa? [fouemy KOpOTKO3aMbIKaTeyd B CUCTeMax
110 kB u BbILLIe BBIMOJIHSOTCS OJHOIOIOCHBIMH, a B cMCcTeMax 35 KB — ABYXITOMHOCHBIMU?

48. Kakue THUIBI MHOTOOOBEMHBIX BBIK/THOUATE/IEH U3BECTHBI?

49. Kakwue rnpuurHbI B3pbiBa MHOTOOOBEMHBIX BBIK/IFOUATe el Ha HarpskeHre KB?

50. Kak ycTpoeHa racuresibHas Kamepa BbIK/IrOUaresei cepuu Y-2207

TectupoBanue (TCk, TCn)

Bbibepume HecKobKO NpasuibHbIX 8APUAHMO8 omeema

Pa3beriHUTE/ISIMU He JJONYCKAeTCsl BBINO/IHATH C/IeAyIOIHe Onepanuu:
+0TK/TIOUeHWe U BK/TIOUeHHe HelTpasiel TpaHChopMaTopoB B JItOOBIX pexxuMax (50%)
OTKJ/IFOUeHUe 1 BK/IF0OUeHHe 3apsiIHOTO TOKa IIUH
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OTKJ/THOUeHHe TOKa Harpy3ku 0 15 A npu HanpsokeHuu 10 10 kB
+OTKJ/TF0YeHre TOKa KOPOTKOTro 3amMblKaHus (50%)

Bbibepume 00uH npasuibHbIll apuUaHmM omeema

B npegoxpaHuTenAax ¢ pa3dopHbiMM marpoHamMu Tuna I[IP mylaBKHe BCTaBKH MOTYT OBITh
BBINO/THEHBI U3:

MeJ1 U [IMHKa

Me/Id ¥ aJTFOMUHUS

cepebpa ¥ aTFOMUHUS

+1[MHKa U CBUHIIA

KopoTko3aMbIKaTe/b - 3T0 KOMMYTallMOHHBIH anmapar:

TIpe/IHA3HAYEHHBIN [I/IA  OTK/IIOUEHUS] JIEKTPUUECKOM 1leMM B HEHOPMasbHBIX pEeXUMax paboThl
TpaHc@opmaropa

+TpefHa3HAYEHHBIN [I/IsI CO3/[JaHUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B IieNu TpaHcdopmaropa mpu
BHUTKOBOM 3aMbIKaHUW BHYTPU TpaHC(hOPMATOopa C IIeJIbI0 ero JAa/TbHEHNIIero OTK/TFOUeHHUs

C CAMOBO3BPATOM Ipe/JHa3HaueHHBIN [/ CO3[JaHUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUsI TTPU BUTKOBOM
KOPOTKOM 3aMbIKaHUH

TIpe/iHa3HAYEHHbIH 715 YIIPaB/Ie€HUS /IEKTPHUUECKOM 1[eMbI0 TIPH KOPOTKUX 3aMbIKaHUSIX

OTpenuTenu npefHa3HaYeHbI JJIs:

PYYHOTO OTK/TIOUEHUSI 00 CTOUEHHBIX I1eTleH

PYYHOTO OTK/IFOUeHUSI LieTielt 1oj| Harpy3Koi

+ aBTOMaTUUYeCKOTO OTK/TFOUEeHUsI 00eCTOUEHHBIX Tierei
aBTOMAaTUUeCKOTO OTK/TFOUeHHs 1ierield TIof, Harpy3Kou

OTaenuTeNnb OT pa3beJUHUTE/IA OT/INYAeTCS:
rabapuTamu

criocoboM rarteHust AyTu

KOHTAKTHOH CHUCTEMOM

+TpHUBO/IOM

ToKoOrpaHHYMBAKIIUM CBOMCTBOM 00/1afal0T Y/IeKTPHUYeCKHe anmnaparhl:
pasbeUHUTEN

+TIpe/OXpaHUTeNH

KOHTaKTOPbI

CUJIOBBIE BBIK/TFOUATENN

B npepoxpanuresisix ITIK pedpucTbiii KepaMuueckuii cepAieUHUK NMpeAycMaTpHUBaeTCs:
[uist obecrieueHrs] MeXaHMUeCKOUW TIPOYHOCTH KOPITyca MpejoXpaHruTe st

+717151 obecrieueHUs 3/1eKTPOANHAMUYeCKOW IIPOYHOCTH IPU KOPOTKOM 3aMbIKaHUH

nipy Tokax 70 50 A 771 obGecrieueHNst MeXaHUUeCKOM TPOUYHOCTH BCTaBKH

[J1s OTpaHHUYeHHs] KOMMYTallMOHHbIX NTepeHarnpshkeHun

B npepoxpanuTtensax tuna IIBT jis rameHnus 3/1eKTpUUYecKoil Jyru, o0pa3oBaBuieiics mocie
PacIUIaB/IeHHs] BCTABOK, UCIOJIb3YHTCH:

JleJieHre YT Ha PsiJi KOPOTKUX C OJHOBPEMEHHBIM YIJTUHeHHeM JIyTH

+7laBlieHre MHEPTHOTO ra3a B TpyOKe MpefoXpaHUTeist

JlejieHre YT Ha psiJ KOPOTKUX YT

yAMHEHWe TyTH, KOTOPOMY CrIoCcOOCTBYeT 0cobasi KOHCTPYKLHS TUIaBKOM BCTaBKH

,I[JIH CHH)KEHUA TeMIIepaTypbl IIVIABJ/IECHUA BCTABKH B [MPeJOXPAaHUTE/IAX C HAIIO/THUTE/IEM
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HCIIO0/Ib3YyeTCH:

+MeTa/ypruueckuid 3Q@eKr - Ha O0CKK Me/iy HarasiHbl [IapUKU 0J10Ba

1Ipope3y, yMeHbIlalol1e ceuyeHne

TJIaCTUHBI [IePEMEHHOT0 CeueHuUst

HarloJIHUTe b, KOTOPBIM NPY rallleHuy yTy OKUCgeTcsl (peakLus poTeKaeT C [OMIOLeHueM SHeprun)

BrikaTHas Tenexxka KPY moxeT 3aHUMATh M0/I0)KeHHe:
pabouee, UCIBITaTeTLHOE U OTK/TFOUEHHOE

PEMOHTHOE U UCTIbITaTeIbHOe

pabouee ¥ peMOHTHOE

+pabouee, UCIbITaTeTbHOE Y PEMOHTHOE

IIprunHO# B3pbIBa MaUIAHBIX BBIK/IIOUATE el AB/IAETCA:
TiepeHarnpsbKeHHe Ha BbIBOJIaX BIK/THOUATE IS

BBICOKasi TeMIiepaTypa OKpYyyKarolllel cpe/ibl
KOMMYTaI[MOHHBIE TIepeHAIPSKEHUST

+HU3KWM YpOBeHb Macsa B 6ake

Baku (ropmku) Ma/ioo0beMHbIX MaC/JsIHBIX BbIK/Iouareieid Tuna MI'T okpaliuBarwTcs B KPacHBIA
LBET /I mpeynpe)X/IeHUs 0 TOM, YTO:

BBIK/TFOUATe/Tb B3PHIBOOTIACEH

+BBIK/TIOUATE/Th TI0’)KapOOoITaceH

BHYTPH rOpILIKa MOBbILLIEHHOE /laB/ieHre

TOPIIIOK HAaXOAWTCS TIOf, HaTpsDKeHUEeM

IToporpeB B 6akax MHOT000beMHBIX MaC/IAHBIX BBIK/TIOUATE/I€H MPeAYCMOTPEH JJIsi:

+COXpaHeHHs1 CKOPOCTH /[BW)XEHHsS KOHTaKTOB MpPH HH3KMX TeMIlepaTypax, KOrJa BsI3KOCTb Macja
yBeTMUUBAETCS

VCK/TFOUeHUsI CUJIBHOTO OXJIaXKJeHUsI 6aKa BBIK/THOUaTesist

MOZIOrpPeBa KOHTAKTOB BBIKJ/IFQUATEJISA C Lie/TbI0 UCK/TFOUEeHUSsI MOSIB/IEHHS MAC/ISTHOW TI/IEHKA

obecrieueHus1 paboThI PUBO/A BLIK/TIOYATEIS

HenpepsiBHas NPoAyBKa y BO3YIIHbIX BBIK/II0UYaTe /1€l BbINO/IHEHA /I/IA:

OXJIXKAEeHUSI IyTH U yjla/ieHusl TIPOAYKTOB TOpeHust

+ UCK/IIOUeHHUsl YB/IXHEHUSI BHYTPEHHeH TOJ0CTH M30/STOPOB, TaCUTeJIbHOM KaMepbl U OTAeTUTesIs,
KOTOPO€e MOXXeT 00pa30BaThCs M3-3a BHITIA/IEHUS POCHI TIPY OXJ/IaXK/I€HUH OKPY>KaroITero Bo3ayxa
obecrieueHust OBICTPO/IENCTBYS BBIK/IFOUATE e

Oosiee TOUHOHM peryMPOBKH JlaB/IeHUs BO3Ayxa (cOpOC JIUIIHETO BO3zyXa), 00eCreunBaroIell HazZleXKHYHO
paboTy BBIK/IHOUATEIS

HegocTraTkoMm 0aK0BBIX BBIK/IIOUATE €M AB/IAETCA:

B3pBIBOOMACHOCTb, OOJIbIlIAasi Macca, HeOOXOJUMOCTb KOHTPOJISI YPOBHSI M COCTOSTHMSI Macja, CJ0XKHOCTh
KOHCTPYKIL[UU

T10)KapO0IacHOCTh, OO/IBIION 06BeM Mac/ia, CJIOKHOCTh KOHCTPYKLIMH, TPYAHOCTb TPAHCIIOPTHPOBKU
+I0’Kapo- M B3PBIBOOMACHOCTh, 6O/bIIONH 00beM Mac/ia, HeoOXOAUMOCTh KOHTPOJsS 3a YPOBHEM U
COCTOSIHHEM MacJjia, HeyZl00CTBO TPAHCIIOPTUPOBKH, MOHTa)Ka U Ha/la[JK1

T10XKapo- u B3PBIBOOIACHOCTD, 00/IBILION 0bbeM Maciia, HU3Kas OTK/TIOYArOIIast
CII0COOHOCTD

HE,E[OCTBTKOM BaKYYMHBIX BBIK/TIOUATe/IeH AB/IAETCHA:
OTCYTCTBHE LIIyMa IIpU Orepaniuax
HHW3Kad Hale>)KHOCThb
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3arpsi3HeHre OKPY>Karollel cpe/bl
+BO3MO)KHOCTb KOMMYTAL[MOHHBIX IepeHarnpsykeHni

HE,E[OCT&TK&MI/I I/IEKTPOMAarHUTHBIX BBIK/TIOUATe/IeH AB/IAIOTCA:
MMO>XKapo - U B3PbIBOOITIdCHOCTDb

OOJ/IBIIION U3HOC AYyroraCuTe/IbHbIX KOHTAKTOB

HEeMpurogHocCThb OJisd pa6OTBI B YC/IOBHUAX YaCThIX BKJIFOUEHUM M OTK/IFOUeHUN
+CJI0’KHOCTb KOHCTPYKLIMH JYTOracuTess C CHCTEeMOM MarHUTHOT'O AyTbd

TpaHcdopmaTopsbl TOKa NpeAHa3HAUeHbI J/Is:

nipeoOpa30BaHUsi MIEPBUYHOTO TOKA /10 3HaUeHUI Haubosiee y00HBIX 71k M3MepUTebHBIX PUO0pPOB
ripeoOpa30BaHUs TOKA B TTEPBUUHBIX 1[€TISX

+ mipeobpa3oBaHus TIEPBUYHOTO TOKA /10 CTaHAApPTHBIX BeIMUMH U /IS OTAe/eHUsl TePBUUHBIX Iiereid oT
BTOPUUHBIX

BbIpDaBHUBAHUsI TIepeMEeHHOT0 TOKa

Kos¢dumuent Tpanchopmaiiuu Tpancopmaropa Toka onpejeserca:

K=4
I
K =2
Iy
U,
K=—
U,
U,
K=—
U,
I
K=_L
U,

HanpspkeHne Ha 3axuMax odmorku HH, coeguHeHHO#l Mo cxemMe pa3’0MKHYTOr0 TPeyrojibHHKa,
TpaHcdopMmaropa Hanpsbkenusa HTMU B HopMa/IbHOM pe)XHMe COCTaBJIsieT:
+0

Uy

3

Uo
V30,
3U,

TpancdopmaTopbl HanpsHKeHUs C MaC/ITHOW H30/IALHel IPUMEeHSAIOTCA Ha HanpshkKeHue:
oT 6 kKB 510 110 kB

ot 35 kB z0 500 kB

oT 1 kB 10 10k B

+ot 6 KB g0 1150 kB

Cornacso ITY 3D, Ha TepMHYeCKYI0 CTOMKOCTD IPH K.3. He IIPOBePATCA:
+TpaHc(hOopMaTopb! HalPsUKeHUS

JKeCTKHe IIAHbI

TpaHC(OpMaropbl TOKa

pasbeuHUTeNN
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Kos¢ppunuent Tpanchopmanuu Tpanchopmaropa HanpspKeHHs OTIPefe/isieTCs:

U
ZHOM
K,= U K.
[IIHDM
1HOM
K,= U K.
2ZHOM
+Hu — UlHI:IM
UZHI:IM
2ZHOM
Ko=g—
1HO0M
2HOM
K,= ;
laom

Cucrema ox1axaeHus trpanchpopmaropa TATH:

eCTeCTBeHHOe Mac/IsHOe OXJIaXK/eHue

MacJIsTHOe OXJIaXK/leHre C IyTheM U MPUHYAUTeNbHOM LIUPKY/IsLYel Macia
eCTeCTBeHHOe BO3/YLIHOe OXJIaXKeHue

+Mac/sgHOe OXJIaXKeHue C IyTheM U eCTeCTBEeHHOM LIUPKYJIsLel Macia

YcrpoiicrBo PITH npumeHnsiercsi Ha TpaHcgopMaTopax C He/lblo:
perymMpoBaHus HalpsbkKeHrs B PeXXUMax X0I0CTOro Xo4a
HaMpspKeHUs1 CO CTOPOHBI MUTAOLLeH TMHAN

Ce30HHOT0 PeryJupoBaHusl HallpsKeHUs

+ CyTOYHOrO pery/JvpoBaHUs HallpsKeHUs!

Ycrpoiicro IIBB npumeHsieTcsa Ha TpaHcopMaTopax C 1e/IbIo:
BOCCTaHOBJIeHUS B paboTe TpaHchopMaTopa Mpy OTK/TFOUEHUH TTUTAOIIeH JIMHUN
peryaMpoBaHus HaMpsDKeHUs B aBapUMHBIX CUTYaLAsIX

CYyTOYHOTO PeryJupOBaHUs HallPsKeHUs

+Ce30HHOI0 peryJIvMpoBaHysl HallpshHKeHUs

HeiiTpa/ibio 3/1eKTPOYCTAHOBOK HA3bIBAETCA:

0011jasi TOUKa 0OMOTOK reHepaTopoB M TPaHC(HOPMAaTOPOB, COEJUHEHHBIX B TPEYTO/IbHUK
+0011[as1 TOuKa 0OMOTOK OCHOBHOT'O 3/IEKTPOOOOPY/I0BaHUS, COEJUHEHHBIX B 3BE3/Y
o0111ast Touka 0OMOTOK reHepaTopa, COeIMHEHHBIX B 3Be3/y

00111ast TOuKa 0GMOTOK OCHOBHOTO 3/IEKTPO0OOPY/I0BaHKS, COeTUHEHHBIX B TPEYTOJIbHUK

J/IeKTpUUYeCcKHe CeTH Ha3bIBAlOTCA «CeTAMH C 0O/IBIIMMH TOKaMM 3aMbIKaHHUA Ha 3eMJII0», eC/TH MPH
3aMbIKaHHe OfHOH (pa3bl HA 3eMJTI0 TOKH:

6osee 20 A

6osee 200 A

+6onee 10 A

6osee 500 A

Kakwue TpaHcdopMaTopsbl HCNIO/IB3YIOT /ISl MATAHHUA 1eKTPO3HepPruel XUIbIX MoMeLeHui?
+CUJIOBBIE

V3MepuTe/bHbIe

crieLjiasbHble

KaK U3MepuTesbHbIe, TaK U ClleljiaabHble

Kakwue TpancopMaTopbl HMEIOT 00/IBIIYI0 CH/Ty TOKA MPU OTHOCUTE/IHHO MAJIOM HaNpPsDKeHUH ?
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+CU/IOBbIE
W3MepUTe/bHbIe
CrieruanbHble
paszienuTe/bHbIe

Kakue TpaHcdopmMaropsl n300pakeHbI Ha PUCYHKAxX?

Puc. 1 Puc. 2
00a — CTep>KHeBOT0 TUIIA
o6a — OpoHeBoro Tura.
+puc. 1 — cTep>kHeBoro Turna; Puc. 2 — 6poHeBoro Tura
puc. 1 — 6poHeBoro THMa; Puc. 2 — CTEp>KHEBOTO THITA

JIATP

o—

~220B g

Ha ocHOBaHHH CXeMbl, H300pa)kKeHHOW Ha PUCYHKe °
MOXXHO ONpPe/e/TUTh

+3/1eKTpHUeCKHe TIOTepH TpaHCPopMaropa

MarHUTHBIE T0Tepy TpaHcopmaropa

Kak 3/IeKTpUUYeCcKre, TaKk U MarHUTHBIE TIOTepU TpaHcdopmaropa
MeXaHUUeCKHe TIOTepH

Ec/i1 4HC/10 BUTKOB NepBUYHON 00MoTKH w1 = 1000, a YHC/I0 BUTKOB BTOPHYHOH 00MOTKH W2 = 200,
TO K03 PunueHT TpanchopManiu COCTaBUT:

800
+5
1200
0,2
\'_' X
.j_‘_ - o s o W I
y
C N
z
Ha pucyske Z HU300pakeHa CxeMa COeJJUHEHMSI:

3Be3/ia / 3Be3/la
+TpeyroJibHUK / 3Be3zia
3Be3/]a / 3Ur3ar.

3Be3/a / 3Be3/ja C Hyjlem

Kakoe 13 HIKelnepeuHuC/IeHHbIX YCTPOMCTB HeJlb3A MOAK/IIYATh K TPaHc(opMaTopy HanpshKeHus?
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BOJILTMETP

+ammnepMeTp

06MOTKy HanpspkeHUs: ha3omeTpa
YacTOTOMEp

PazpenurenbHble TpaHCcGOPMaTOPhI IPUMEHSAIOTCS /IS
+TMTaHus roTpebuTerneit

pacIMpeHws Mpefie/ioB U3MepPeHHs U3MepHUTeTbHBIX TPHOOPOB
rabBaHUYeCKOM pa3Bsi3KU MeK/ly TIepBUYHOM ¥ BTOPHYHOM IIeTsIMU
CBAapOUHBIX paboT

Bripaxenue Y/A o3Hayaer, uTo:

+o6moTku BH TpaHcdopmaTopa coefiriHeHbI B 3Be31y, a 00MoTku HH — B TpeyrosibHUK
obmotku HH TpaHcdopmaropa coenuHeHsI B 3Be37y, a 00MoTky BH — B TpeyronbHUK
o6moTku BH TpaHcdopmaropa coefyHeHbI B 3ur3ar, a 06MoTku HH — B TpeyronbHUK
obmoTku BH TpaHcdopmMaTopa coeiMHeHbI B TPEYTO/ILHUK, @ 00MoTKM HH — B TpeyroipHUK

Ha pucyHke A y300pakeHa CxeéMa COeAMHEeHHs
TpaHcdopmaropa:

3Be3/la — 3Be3/a

3Be3/la — TPEYTOJIbHUK

+3Be3/ia — 3ur3ar

3Be3/la — 3Be3/ia C Hy/JieM

Ykaxure popmynay ko3¢ dunuenta Tpanchopmanuum:

E
n=22
E,
Wi
+n=—
W,
A
n=—
P,
\o P
B

00MOTOK

MomHocTs aBTOTpaHchopMaropa, mnepejaBaeMasi W3 MepPBHYHOH OOMOTKM BO BTOPHUYHYIO,

Ha3bIBaeTCA:

pacueTHOMN

+IIPOXOJHOU

MarHUTHBIX NTOTE€Pb
MOLIJHOCTBIO X0JIOCTOTO XOZa

Ko3¢ppunmeHT MOIIHOCTH NIPH KOPOTKOM 3aMbIKaHHHU TpPaHc(opMaTopa onpepesisiercsi o gopmysie:
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UK]K
cos @, = F
UK IK

cosQ, = A

?o U,
P=U-I

A a9 E.AX
I 180°

Ha pucyHnke Eax U300pakeH TPaHC(OPMATOP C TPYNIION COeJUHEHUS:
0
5
+6
8

Kakoii 3aK0H /JIe)KUT B MPUHI[UIIeE [leiicTBUSA TPaHcdopMmaropa?
+3aKO0H 3/1eKTPOMarHUTHOW MHAYKLIUU

3aKOH AMIiepa

3akoH [xoyns-JleHna

3aKoH OMa

o— o0
Cxema Kakoro TpaHcopMaropa noka3aHa Ha pUCyHKe?
+TOBBIIAOIETO
TTOHW)KAIOLLIero
paszie/IMTe/IbHOIO
CBapOUYHOr0

B kakoMm pexume paborarT H3MepuTenbHble TpaHchopmaropbl Toka (TT) u Tpancdopmaropsl
Hanpspkenus (TH)? Ykasarp HenmpaBU/IBLHBIN OTBeT.

TT B pexxrMe KOPOTKOI'O 3aMbIKaHHUs

+TT B pexume X0/I0CTOrO X0Ofa

TH B pexxume X0/10CTOr0 Xoza

oTBeThl 1 1 2

M300pakeHHbI Ha PUCYHKE
+OpOHEBLIM
CTepP)KHEBBIM

TpaHcdopMmarTop ABIAeTCA
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OpoHecTep>XKHEeBbIM

Ha PUCYHKe u300pa)keH He TpaHCHOPMATop, a IPOCCelb

F

Ha pucyHke u3odpakeHa cxema

3aMelnieHHs TpaHcdopMaTopa IS peXxumMa:

X0JIOCTOTO XOZa
KOPOTKOTO 3aMbIKaHUS
+pabouero
aBapUHOIO

AoXo ao

Ha pucyHke
+0

6

8

10

Eax
o
0 H300pakeH TpaHc(OPMaATOP C TPYNIION CoeJUHEHHUsI 00MOTOK:

Taomna 4 — Kputepuu oneHKH c)OpMHUPOBaHHOCTH KOMITETeHLHI

Kop v HalMeHOBaHWe UHUKaTopa
JIOCTV)KEHUST KOMITeTeHI U
(4acTy KOMMeTeHI[1UHN)

Kputepun otieHnBaHUs CHOPMUPOBAHHOCTH KOMIIETEHI[UU
(4acTy KOMIEeTEeHI[1H)

COOTBETCTBYET OLIEHKE «3aUTE€HO»
50-100% ot MakCHMa/IbHOro Oasia

NO-1nkoc1 OcyujectBrsieT
MOHUTOPHHI TEXHUUECKOTO
COCTOSIHUSI 000PY/I0BaHUS
TO/ICTAHLIUM 3JIEKTPUUYECKUX CeTel
N -1nkoc-4 [TponsBogut
BCIIOMOTaTre/ibHbIe U
TIO/ITOTOBUTE/bHBIE PAOOTHI TIO
PEMOHTY 000pPY/ZIOBaHUSI
pacripesie/IMTe/bHbIX yCTPOUCTB
TMO/ICTAHLIUM HarpspKeHueM A0 35
KB BK/IOUMTETBHO
W /-11koc-5 [IpOM3BOANUT PEMOHT
obopyznoBaHus
pacripefie/IMTe/IbHBIX yCTPOUCTB
MO/ CTaHLMI HarpspKeHWeM 710 35
KB BKJIFOUMTEJ/IbHO

CTyZleHT NpYHKMMaeT aKTUBHOE yJacTHe B XOZie POBe/ieHusI
MPAaKTHUeCKNX 3aHATHH, pa3d1paeTcs B yCTPOUCTBe
KOMIJIEKTHBIX TPaHC(OPMaTOPHBIX MO/ CTaHLUH, [eMOHCTPUPYET
3HaHUS B 00/1aCTH yTIPAaB/IeHUS U 3aIUThI JITHUAN
3/1eKTporiepe/jaut, Neperpy304Hoi CrioCOOHOCTU CHUIOBOTO
TpaHc(opmaropa, IpaBU/IbLHO OTBeUaeT Ha IOCTaB/IeHHbIe
BOIIPOCHI 10 TeMe, 3HaeT 001i[1e CBefIeHHsI 0 CXemMax
371eKTpocHabkeHUst TOTpebuTesneli, Ha 6a30BOM YPOBHE rOTOB
OCYLeCTB/IATb MOHUTOPUHT TEXHUYECKOTO COCTOSIHUS
00opy/10BaHMSI TIOICTAHITUN 3/IEKTPUYECKUX CeTel, MPOU3BOIUTh
BCTIOMOTare/ibHbIe U TIOATOTOBUTe/IbHbIe pabOThI TI0 PEMOHTY
000opyIOBaHMs PaCTIpeie/TUTe/TbHBIX YCTPOUCTB MO/CTaHIIAN
HanpspkeHueM J10 35 KB BK/IIOUUTeTbHO, a TaKKe MPOU3BOJUTh
peMOHT 000py/Z[0BaHHsI pacTIpe/ie/TUTebHbBIX YCTPONCTB
MO CTaHLMM HarpsbkeHreM /10 35 KB BK/IounTe/IbHO
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Mopayns 2. Cxembl 31eKMpocHabceHus nompe6umeseti

Bonpocbl 015 cobecedosaHust

1. VI3 KaKiX OCHOBHBIX 3JIEMEHTOB COCTOUT 3/IeKTPOMAarHUTHBIN ITPUBOJ, BBIK/IIOUATeIs?

2. O6BsicHUTB paboTy CXeMbl MPY>XUHHO — rPy30BOT0 TTPUBO/iA?

3. Tlouemy paboumii 6ak BwIKTIOYaTenelddi BMI'-10 pa3spesaercsi BAO/Ib M 3aBapUBaeTCs JaTYHHBIM
LIIBOM?

4. Kak TpOMCXOAUT MpoLiecC OTK/IUeHUs: B Bblkatouaresne tuna MIT-10? Ilouemy cHauasa
pacxoasTcst paboure, a MOTOM JyroracuTe/IbHble KOHTAKThI?

5. YcrporictBo Bhik/touarened BMT-110 u BMT-220.

6. 3a cuer yero yBeqMueHa OTK/IFOUAOIIIast CTIOCOOHOCTD BhIK/TIOUaTesieid cepun Y-110, ¥Y-2207?

7. KakoBbI TIO/IO)KHUTEbHBIE CTOPOHBI Ma/ll000beMHBIX MaC/ISTHBIX BBIK/TFOUATE/e TI0 CPaBHEHUIO C
MHOT000beMHBIMU ?

8. Kak ocyiecTBiseTcst mojiydeHre C’KaToro Bo3zyxa [J/isl MUTaHWs BO3AYIIHBIX BBIK/IHOUYATe1eM?

9. O6bsicHuTh paboTy AyroracutenbHOM Kamephl Bbik/touatensi BBH-110 ¢ Bo3qyXoHaro/siHeHHbIM
oTzenuUrenemM?

10. ®yHKIMM OTAeIUTeNsI B BO3AYIIHBIX BBIK/IIOYATESIX U UX YCTPOMCTBO.

11. MogynbHbIM PUHLMI BBIITOJIHEHUS BO3AYIIHBIX BBIK/IFOUaTesneld. Kak ero moHMMars?

12. Ckosbko Mopysieli B Bbik/touaresisix BBb-500 u BBEK-500?

13. DnekTpoTrexHUYeCcKui ra3s (3eras). Ero npriMeHeHue B BBIK/TIOUYATEJISIX.

14. BakyyMHble BBIK/IFOUaTe/ M. YCTPOUCTBO AyroracuresibHouM kKamepbl KIB.

15. Kakue nocse/icTBUSI BbI30BET pa3pbiB BTOPUYHOM Ljenu TpaHC(hopmaTopa TOKa, eC/v NepBUYHast
00OMOTKa ero o6TeKaeTCsi TOKOM?

16. I'me pacronaratoT TpaHC(OpMaTtopel TOKa, BCTPOEHHble B CUJIOBble TpaHC(HOPMAaToOpbl U
BBIK/ItOUaTesn?

17. OGBSACHUTH IPUHIIMIT YCTPOHCTBA KaCKa/IHBIX TPaHC(HOPMAaTOPOB TOKa.

18. Cxembl BK/IFOUeHUSI TPaHC(POPMaATOPOB TOKaA.

19. Ormuuue TpanchopmaropoB HOM ot 3HOM.

20. Ilouemy A5t KOHTPOJIS U30JISLIMMA TIPUMEHSIIOT TIITUCTEP KHEBbIe TpaHC(OPMAaTOpbl HaNpPsHKEHUST
WY TPYIIY U3 Tpex ofHOo(a3HbIX TpaHC(POPMAaTOpOB?

21. YcTpOKWCTBO KacKaIHOTo TpaHC(hopMaTopa HamnpsKeHUsl.

22. CxeMmsbl BK/IH0UeHHUsI TPaHC(HOPMATOPOB HaMpsDKeHUsl.

23. Kakve Mepbl NPUHUMAIOTCS [JI1 3alUThl OT TepeHarnpspKeHWH B OTKPBITbIX PY craHuui u
MO/ICTAHLIUM?

24. Kak ocCylecTB/IsIeTCs 3a3eM/IeHre pa3psiJHUKOB, MOJIHWEeOTBOJOB U TPOCOB?

25. YcrporictBo pa3psgHukoB PBC, PBMI.

26. Tlo Kak1M rapameTpaM BbIOUPAIOT BLIK/THOUATE/TH?

27. Tlo KakvM TlapaMeTpam BHIOMPAIOT pa3beIuHUTEITH?

28. Tlo KakuM rapameTpaM BbIOMPAIOT JIMHeMHbIe PeaKTOPhI?

29. Tlo KakuM TlapamMeTpaM BbIOMparOT TpaHC(OpMaTopbl TOKa?

30. ITo kKakuM rapameTpaM BbIOMpArOT TpaHCHOPMaTOPhI HaTPsHKEeHKsI?

31. Kakue ocHOBHbIe TPeOOBaHMS MPEIbSIBISIOTCS K IJIABHBIM CXeMaM 37IeKTPOYCTaHOBOK ?

32. YkaszaTb, KaK W3MEHUTCS 3KCILTyaTal|MOHHAsl XapaKTePUCTUKA CXeMbl C OJWHOUHOW CUCTEMOM
IIIVH 1P ee CeKLIMOHMPOBaHUY Ha [iBe CeKLHU.

33. KakoBbl MOTYT OBITH peXKMMbI paboThl COOPHBIX IIIWH TTPU ABOWHON CUCTeMe IIINH?

34. Ilepeurc/iUTh Ha3HaUEHUE LIIMHOCOEAUHUTE/IBHOTO BBIKJIFOUAaTe Isl.

35. YkaszaTb MOpSAJOK oOmnepauyid NMpyu TepeBojile C OJHOW CUCTEMbl IIMH HAa JPYryk MpU : a)
0CBOOOXK/IeHNN paboueil IIIMHEI /151 peBU3UH; 0) riepexo/ie Ha PeXXuM € (PUKCUPOBAaHHBIM ITPUCOEANHEHEM
ereit; B) K3 Ha pabounx mimHax.

36. Kak BbIOMparOT urc/o ceKuuii raBHoro PY Ha cropone 6 — 10 kB?

37. Kak BbIOMparT YKC/I0 TpaHC(HOPMATOPOB CBSI3U?

38. Tlouemy TpaHc(hOpMaTOphI CBSA3U CJielyeT MPUCOEAUHSATL K KPaHUM CEeKLUSIM?
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39. ¥Yka3aTh 0COOEHHOCTb CXeMbI KOJIblla U ee TIpUMeHeHue.

40. CxeMbl MOCTHKOB.

41. CxeMbl MHOTOYTO/TbHUKOB.

42. Ha3HaueHue 00XOZJHON CUCTEMBI IIIHH.

43. Kakue cxembl npuMeHstoT Ha POC?

44. Kakue cxeMbl IpuMeHstOT Ha TOILI?

45. TlepeunCUTb YCOBUSI, TIPM KOTOPBIX BO3MOXKHO TIpUMeHeHHe cXeM OJIOKOB TreHepaTop-
TpaHc(hOopMaTop-TUHMUS.

46. IlonyTopHas cxema, ee IpUMeHeHNe.

47. Ilepeunc/iuThb CXeMbl, IPYMeHsIeMble Ha PAOHHBIX MOZACTAHLIUAX Ha CTOpoHe 35-220 kB.

48. Ilepeunc/IUThL CXEMbI, IPUMEHsIeMble Ha PalOHHBIX MOACTAHLIMAX Ha CTOpoHe 6-10 kB.

49. TlepeuncUTh MOTPEOUTETH COOCTBEHHBIX HY /I TIOACTAHI[HMH.

50. Kakum o6pa3oMm orpeie/sitoT KaruTaabHble 3aTpaThl?

51. W3 KaKMX OCHOBHBIX YaCTel C/1aratoTCsl e)KerofjHble 3KCIITyaTaljuOHHbIe 3aTparhbl?

52. Kak ompe/iefisifoT e>Kero/jHbie MOTepu SHePTUU B IByXOOMOTOUHBIX TpaHCopMaTopax?

53. UTo MOHMMAIOT M0/, CPOKOM OKYIIaeMOCTH U KaK OH OIlpejie/sieTcs?

54. Kak orpeienisifoT e>Kero/jHble MOTepy SHePrUU B TPeX0OMOTOUHBIX TpaHC(hopMaTopax

55. B uem 3aksmtouaroTcsi 0cOO€HHOCTH pacuera ToTepb SHepruy B aBTOTpaHC(opmaropax?

56. TlepeunicMTh MPUHIMIIBI TTOCTPOEHUS CXeM COOCTBeHHbIX HY» TOLI.

57. Kak BbIOpaTh MOIITHOCTb PabOuMX W pe3epBHBIX TPAHC(HOPMATOPOB COOCTBEHHBIX HYK]I.

58. IlepeurcUTh TIPUHLUMBI TIOCTPOEHUsI CxeM coOcTBeHHBIX HYX7A KOC 6e3 reHepaTopHbBIX
BBIK/TFOUaTe IeH.

59. IlepeurcnUTh MPUHLIUIIBI TIOCTPOeHUsT cxeM cobcTBeHHbIX HYXJ KIC ¢ reHepaTOpHBIMU
BBIKJ/TFOUaTe/ISIMU.

60. ITouemy Ha HarnpsbkeHHUs1 6-10 KB pUMeHSIIOT 3aKpbIThIe pacIipe/ieIuTe/IbHble yCTPOUCTBA?

61. CKO/IBKO gueeK 3aHMMaeT PeakTop C CeKLJMOHHBIM BbIK/IHOUaTe1em?

62. Tlepeunciuth ipeumylecTBa KPY.

63. Uem ominuaeTcst KOMIIOHOBKa 06opyzoBadus B mkadax KPY u KPYH?

64. T'me MpoK/IabIBaIOT KOHTPOJIbHLIE Kabem B PY?

65. Cxema 3anosiHeHUs1 PY, C Kakoi 11e/1bI0 ee COCTaBJ/ISIOT?

66. Kakue ocHOBHbIe (haKTOPBI OMpeiesistoT BEIOOP THIa 3aKphiToro PY 6-10 kB?

67. Kak mnpousBOAUTCS TepeABI)KEHHE CUIOBbIX TPaHC(OPMAaTtopoB C MecTa YCTAaHOBKUA B
MacCTepCKyI0?

68. KakoBbl 0C0OOEHHOCTH YCTaHOBKU TPEXOOMOTOUHBIX TPaHC(HOPMaToOpOB?

69. Kak 1 B KakuX C/Tydasix BHITIOMHSIOTCS KOHCTPYKTHBHO T0/jBECHbIE THOKIe TOKOIPOBO/IbI?

70. YKka3aTb NperMMYyIeCcTBa U HEJOCTAaTKU OTKPBITBHIX M 3aKPBITHIX IIMHHBIX MOCTOB U 00/1aCTh WX
TIPUMEHEeHUs.

71. KOHCTpYKTHUBHOe UCIIO/IHeHUe 3j1era3oBoro KPY.

72. Kak BbIIo/iHeHa KOMITIOHOBKa ['PY?

73. Kak BrIno/siHeHa KoMnoHoBKa 3PY-10 kB noacTtaHiuii?

74. HaueptuTe pa3pe3s 1o siueiike JIDII asisgs OPY, BBINOIHEHHOTO 10 CXeMe C ABYMsI CUCTeMaMH IITUH
U C TpeTbel 00X0JHOM CHCTeMOM IIIHH.

75. Haueptute paspe3 no siueiike TpaHcpopmaropa Assi OPY, BBINOIHEHHOTO MO CXeMe C [IByMs
CHCTeMaMH IIWH ¥ C TPeTbel 00X0HON CHCTeMOM IIWH.

76. HaueptuTte paspe3 1o siueiike 00xofHOTo BhIK/ItoUaTessi jiss OPY, BBINOJHEHHOTO TIO0 CXeMe C
JBYMsI CICTEMaMH IIWH ¥ C TPeThel 00X0[HON CHCTeMOM IIWH.

77. HauepTtuTte pa3pe3 1o siyelike IIMHOCOEJIWHUTENBHOrO BbIK/ItoUarens A OPY, BbINOJHEHHOTO
TI0 CXeMe C /IByMsI CUCTEMaMH IITUH U C TPeTbell 00X0[HOW CUCTEMOM IITHH.

78. HauepTuTe pa3pe3 1o siuelike OPY, BLINOTHEHHOTO T10 TI0JIyTOPHOM CXeMe.

79. Hauepture paspe3 no suelike OPY, BBINOIHEHHOIO IO IOJIYTOPHOM CXeMe C uyepefO0BaHHeM
MpUCOeIMHEHUH.

80. Kakue cxeMbl Ha3bIBatOTCsI BTOPUYHBIMU?
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81. Kakue 1jenu cHabXar0TCs AUCTAaHLIMOHHBIM YTIPaB/IeHUEM C TJIaBHOTO IIMTa YIIpaB/IeHu s ?

82. Tlepeuncnute TpeOOBaHMS, TIPEAbsB/SEMbIE K CXeMaM JUCTAHI[MOHHOTO YTIPABJIEHMS.

83. Ckosbko nonokeHu umeet Kiarou [IMOB®?

84. KakoB0 Ha3HaueHue OIepalyi «IpeJBapyuTeIbHO BK/IIOUEHO» U «IIpeZiBapUTebHO OTKI/IIOYEHO» ?

85. Kak pabotaert mysbc-mapa?

86. ITo KakOMy TpHU3HAaKy MOXKHO y3HaTh O Ha/lMUMM OOphIBa: a) B LIeMU BK/IIOUEHUs, 0) B I[eTH
OTK/IFOUeHUs ?

87. Kak BbITo/iHeHa O/TOKMPOBKA OT «IIPBITaHUsI»?

88. Kak BbIno/iHeHa 3BYKOBasi aBapuiiHasi CUTHaIU3aLus?

89. Ha3nHaueHue O70K-KOHTAKTOB.

90. Kak mpou3BOAUTCA CbeM 3BYKOBOI'O CUTHasIa?

91. Kak BpINo/iHeHa W paboTaeT CxeMa 3BYKOBOHM CHTHa/lW3alldH, Mpeaynpexxziaromiasi o6 oOpbie
L|erei yrpaByieHus1?

92. Haueprtute dacajpl MybT — MaHEIW reHepaTtopa U 00bSCHUTE Ha3HAUeHWe YCTAaHOBJIEHHBIX Ha
HUX TIPUOOPOB U armapaToB yIpaB/ieHusl.

93. YkaxuTte 0COOEHHOCTH KOMITOHOBKH IIIUTOB YTIPaB/I€HUS MO/ICTaHIIUM.

94. W3noxure nporjecc paspsja akKymyasTopa. YTo MOHUMAETCs 110/, eMKOCTbIO aKKYMYJIATOPa, Kak
OHa MeHSIeTCS1 B 3aBUCMMOCTHU OT BeJIMUMHBI Pa3psiAHOrO TOKa?

95. M3noxure mnporecc 3apsja akkyMmyssitopa. KakoBo MUHUMa/bHO [JOMyCTUMOe ¥ MaKCHMaJlbHOe
HanpspKeHUe Ha OJJMH 3/IeMeHT B KOHLe 3apsza?

96. HasBaTh OCHOBHbIE rTapameTphbl akkymysasitopa CK-1.

97. B ueM 3akJ/ir0ouaeTcsi peXXuM IOCTOSAHHOTO 1o/ 3apsiza?

98. KakoBo Ha3HaueHHe 3/IeMeHTHOIO0 KOMMYyTaTopa Y KOr/ia BO3MOKeH OTKa3 OT ero yCTaHOBKHU?

99. VYka3aTh NMPUHIIUITEI BHITTOJTHEHUS aKKYMYJIITOPHBIX YCTAHOBOK /17151 OJIOUHBIX CTaHIIHM.

100.Kakue ocHOBHbIe TpeOOBaHUs MPeABSBISIOTCS K TIOMELLeHUSIM [l aKKyMYJIITOPHBIX OaTapeii?

101.Yka3arth, Kak yCTaHaB/IMBAlOTCS 3alUTHble YCTPOWCTBA OT IepeHanpsbkeHWd B
3JIeKTPOYyCTaHOBKaX pa3HbIX TUIIOB.

102.YcTpoicTBO TpyOUaThiX pa3psi/IHAKOB U CITOCO0 WX MTOK/TFOUEHMS.

103. YcTpoiCcTBO BeHTU/IbHBIX Pa3psiiHUKOB M MECTO UX YCTAHOBKU Ha CTaHLUSIX U TTOJCTaHLIUSX.

104.Ha3HaueHre MO/THMEOTBOAOB. 3alllUTHbIE 30HbI MOJIHUEOTBO/OB.

105.3ammuTHbIe TPOCHI. [1e UX MPUMEHSIIOT?

TecrupoBanmue (TCk, TCn)

Bbibepume 00uH npasuabHblll apuaHm omeema

U .
2 P /./ 1
— —-‘_F‘_ﬂf{’
P 8
_—_—‘——_-_?___“2 — 2
1 -\___\-\_H_\-\_\_-\_ -
~—
.
"3
] =const I

Ha BHemnIHeil XxapaKTepUCTHKe TpaHcdopMaTropa
XapaKTep Harpy3KH 0003HaueH:

1- aKTUBHO-MHYKTUBHAas, 2 — aKTUBHO-eMKOCTHasl, 3 — aKTUBHasl

1 — aKTUBHO-€MKOCTHasl, 2 — aKTUBHasl, 3 — aKTUBHO-UH/IYKTUBHasi
1 — akTUBHa, 2 — aKTUBHO-UHJYKTHUBHAs, 3 — aKTUBHO-eMKOCTHast
+1 — aKTUBHO-€MKOCTHasl, 2 — aKTUBHO-UH/IYKTUBHasl, 3 — aKTUBHasi

K uemy npuBoAuT 00pPHIB BTOPUYHOI Ienu TpaHcopMaTopa ToKa?
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K HOMUHAJ/IbHOMY DeXUMY

K KOPOTKOMY 3aMbIKaHUIO

K MTOHW)KEHUIO HamlpsKeHUsT

+K [MOBPEXXJeHUI0 MarHUTONPOBOZA

Kakue 00MOTKHM pacro/iaralT Ha CTep)KHe B YepeyIoIeMcs nopsigke?
KOHLIeHTpUYecKue

+IVICKOBBIE

KOMOWHHPOBaHHbIE

TOpOUJabHbIE

Yemy paBHO HanpspDKeHHe Ha BTOPUYHOU 00MOTKe TpaHcdopMaTopa MpH X0/10CTOM Xoje?

U, =0

+U,y =U,y

U,, =(0,03...0,HU,,
U,, =(0,03...0,5)U,,

_)? g

Ha pucyHke
OpoHeBoii
+CTep>KHeBOM
OGpoHecTepKHeBOM
TOPOUJATbHBIN

u300paxeH Tpancdopmarop:

TpancdopmaTropHoe Mac/I0 B MOIIHBIX TPaHcopMaTopax MPUMeHSIIOT JJIA:
CMa3KH YacTeil TpaHc(opmaTopa

oxJaXKaeHus TpaHchopMaTopa

M30/IL[UM 0OMOTOK JIpYT OT JIpyTa

+KakK /151 OXJIaXKeHust TpaHC(hopMaTopa, Tak M W30/ 0OMOTOK JIPYT OT ipyra

BbIpakeHHe S pacu Uzl 12 CIIpaBe//IUBO JIJIS:

CBapOUYHOTO TpaHChOpMaTopa
CUJIOBOTO TpaHC(hopMaropa
M3MepUTEeIbHOTO0 TpaHC(hopMaTopa
+aBTOTpaHcdopmaropa

JIis1 yero CJIy>KMT MarHUTONPOBO/, TpaHcdopmaropa?
JI/IsI KOHCTPYKTUBHOM »KeCTKOCTU TpaHChopMmaropa
Q1S TIepefiauy TOKa
+71J151 Tlepe/jlaull MarHUTHOTO TIOTOKa
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AJId Tiepeiaduy HaIlpsiKeHU s

Tpascopmarop, H306paXkeHHBIH Ha PUCYHKe z , OTHOCUTCS K TPYIIIe COeJUHeHUsI:
+0

6

12

8

Ha pucyHke U300paKeH:
W3MepUTETbHBIA TPaHC(HOPMATOP HaITPSDKEHMUST
+U3MepUTe/IbHBIN TPaHC(HOPMaTop TOKa
coryacyrolui TpaHchopMaTop
pazenuTebHbINA TpaHC(HOPMaTop

Kakoe 13 HIDKeNnepeYrc/IeHHbIX YCTPOHCTB He/Tb3s MOAK/IIYATh K TPAHC()OPMATOpy HaNpsDKeHUus ?
+TOKOBYIO 0OMOTKY (hazomeTpa

0OMOTKY HarpsiKeHHsI BaTTMeTpa

peJie HarpsHKeHUst

TIapa/uIe/IbHYO 1[eMh UHAYKIHOHHOTO CUeTUMKa

K ¢eppomarHuTHBIM MaTepuaaM OTHOCUTCS:
aTFOMHAHUAN

3/IeKTpPOTeXHUYeCKast Meb
+3/IeKTPOTEXHUYECKAs CTa/lb

YyTyH

Kakue KjaeMMbI [AO/DKHbI OBbITh MOACOeJMHEHBI K TNHTaWIed ceTH, ecid TpaHcdopmarop,
nO a® BO CO

A©@ BO@ cO©
HW300pa)KeHHBII Ha PHCYHKe , TOHWKAKOIIUM?
n,a,Bs,C
a, B, C
+A, B, C
A, A AN
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a

i

|
(b r -j
b o ———

V300pakeHHBIN HA PUCYHKE
IIUXTOBAHHBIM

+CTBIKOBBIM
KOMOWHHPOBaHHBIM
JMCKOBBIM

MArHUTOIIPOBO/ ABJ/IAETCH:

V300pakeHHBINI Ha PHCYHKe
rpynmne coefuHeHHs:

0

6

+11

5

TpaHc(OpMaTOpP OTHOCHTCH K

BbIpakeHHe I 12 — 1 2 I | CIpaBe//IUBO AJISA:
TIOBBIIIAIOIIEr0 CUJIOBOTO TpaHCc(opMaTopa
M3MepHUTeTbHOr0 TpaHC(hopMaTopa HalpsHKeHUS
+aBTOTpaHcdopmaropa

pazfenuTenbHOrO TpaHCchopMaTropa

H3MeHsIeTCsl /I YacTOTa NepeMeHHOro ToKa Nnpu TpancopManuy HanpsHKeHus ?
U3MeHseTCA

+He U3MeHseTca

U3MeHSIeTCS He3HaUHUTe/IbHO

H3MeHseTCq 3HaUUTe/IbHO

U1 le-l1

Hanpsokenue Uj;, mogaBaeMoe Ha YCTPOMCTBO o . , paBHo 220 B.
KakoBo 0OygeT BbixogHoe HanpsbkeHue Uz?

220 B

127 B

0..127B

+0..240 B

Ha kakoM HampsDKeHHH ILiesiecoo0pa3Ho: a) mepejaBaTh 31eKTPOHEPrui; 0) moTped/ATH
/IeKTPO3HEepPruo?
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a) HU3KOM; 0) BLICOKOM

+a) BbICOKOM; 0) HOMUHATBHOM
a) BLICOKOM; 0) BBICOKOM

a) HU3KOM; 0) HU3KOM

CKO/IBKO CTep)KHeHl /J0/DKeH MMeTh MarHUTonpoBo/ TpexdasHoro TpaHcdopmaropa?
OfIvH

JiBa

+Tpu

OZIIH TOPOU/]

U, =E%b
T wr T
I \_;L\‘)T_Lx_/ | TH
[ [Tl
Ha pucyHke - @ H300paKeH:

M3MepuUTe/bHbIA TpaHCchOopMaTop ToKa
+13MepuTe/bHBIN TpaHChOpMaTop HalpsKeHUsT
CBapOYHbINA TpaHC(opmMaTop

CUI0BOM ofiHOda3HbIM TpaHchopMaTop

OnbIT X0/10CTOr0 X0/1a TPaHcGopMaTopa MPOBOJUTCA TPH:

Pa30MKHYTOW BTOPUYHOV 0OMOTKE U TIOHM)KEHHOM HampsDKeHUU Ha TIepBUYHON 00MOTKe
+Pa30MKHYTOW BTOPUUHON 0OMOTKe ¥ HOMHHA/ILHOM HampsDKeHWH Ha TTePBUYHON 0OMOTKe
3aMKHYTOH HaKOPOTKO BTOPUYHOW 0OMOTKE U HOMUHA/IbHBIX TOKaX

TIPU OTK/TFOUeHHOM TpaHc(opmarope

A oB oC

L b - L

*—‘X Ci‘.Y Ciﬁz

4 I'x d—7Fy 4 5z

1 S P

] S ) /’—’D

< o n <
I/ISOGPa)KeHHbIPI Ha PpUCYHKe a b c TpEX(])EBHLIPI TpaHC(l)OpMaTop umMmeert

coeJMHEeHHe 00MOTOK:
3Be3/la / 3Ur3ar

3Be3/1a / 3Be3/a

3Be3/la / TPeyroabHUK
+3Be37a / 3Be3/a C Hy/leM

Ha Kakue pe)xuMbl paGoThbl pacCYMTaHbI TPAHCHOPMATOP TOKA H TPaHC(OPMATOP HaNpPsDKeHUA?
+TpaHchopMaTop HarpsbKeHUst — Ha XOM0CTOM Xofl, TpaHC(OpPMaTop TOKa — Ha KOPOTKOe 3aMbIKaHKe
TpaHc(opMaTop Harps>KeHHsl Ha KOPOTKOe 3aMbIKaHKe, TPaHCOPMaTop TOKa — Ha XOTIOCTOU XOf

3TO 3aBUCHUT OT IOJK/TFOUeHHOT0 rprubopa

BepHBI OTBeThI 1 U 3
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U1K3

JKBHBA/ICHTHAA cxeMa &

pexuma:
XOJIOCTOTO X0/a

+KOPOTKOTO 3aMbIKaHUs

pabouero

cxeMa He UMeeT OTHOIIIEeHHs K TpaHC(hopMaTopy

3amelneHusi TpaHcopmaropa n3obpakeHa A

MarsauTtonpoBo/ TpaHcdopMaTropa U3roTaB/JIMBaeTCs U3:
yyryHa

Meau

AJTFOMUHUS

+3J1eKTPOTeXHUUECKOM CTau

TI'opu3oHTa/IbHAs YaCTh MAarHUTONPOBO/ja TPaHCc(opMaTopa Ha3bIBAeTCH:
CTEpP)KHEM

+spMOM

OaHKOM

CTSDKKOM

O6moTkH Tpex(da3Hbix TpaHcGopMaTopoB OHIBAIOT:
+KOHI[eHTPHUYEe CKUMH

BOJTHOBBIMU

BUHTOBBIMU

TPaHCIIOHWPOBaHHBIMU

Kakas cBfi3b MeX/[y HaNnpsDKeHHeM Ha 00MOTKax TpaHc(opMaTopa U UX YMC/IOM BUTKOB?
+TIpsiMast

obparHasi

HarmpsbKeHHe Ha 0OMOTKaX He 3aBHCHUT OT UMC/Ia BATKOB 0OMOTOK

KBaZIpaTHUYHast

Yemy paBHa aKTHBHasA MOII[HOCTh, OTped/sieMasi TPaHC(OPMaTOPOM MPH X0JI0CTOM Xoje?
+MOIITHOCTH MOTePh B CTa/IM CepJeuHUKa

HOMHHAa/IbHOW MOILI[HOCTH TpaHcgopmMaTopa

HY/TIO

MUHUMa/IbHON MOIIHOCTU

YeM NpUHIMIHAIBHO 0T/IMYAETCA aBTOTPaHc(opMaTop ot 00b1yHOro Tpancopmaropa?
MaJibIM Ko3(duiieHToM TpaHchopMaLiu

BO3MOKHOCTBIO M3MeHeHUs1 Ko3¢¢uieHTa TpaHCchopMaLun

3JIEKTPUUECKUM COeIMHEHNeM MePBUYHOM Y BTOPUYHOM Liernen

+BCEeMH yKa3aHHBbIMU BbIIIIe TPU3HAKaMU

Y coBpeMeHHBIX cu/10BbIX TpaHcdopmaTopoB KII/] cocraBiser:
+99%

50%

100%
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75%

ABtoTpaHchopMarop mo CpaBHEeHHUID C OOBIYHBIM TpPaHCGOPMATOPOM PAaBHOM MOILIHOCTH HMeeT
CleAyionee MpeuMyIecTBo:

+605ee Bicokuit KITT

TIOBBIIIIEHHAs 37IeKTPOOe30MacHOCTh

OOBILION CPOK CITY>KOBI

repeMeHHbIN K03 duLiMeHT TpaHchopMaLiu

M300pa)keHHbIH Ha PHCYHKe
COeJMHEeHUS:

0

6

+5

11

TpaHcopMaTop HMeeT rpymmy

Y cunoBoro oaHodasHoro TpaHcopmMaropa HOMHHa/IbHOe HanpspkeHne Ha Bxoje 6000 B, Ha BbIxope
100 B. Onpeaenutb Ko3¢duuueHT Tpanchopmanuu.

+60

6

0,016

600

Mo)XHO /11 O/IMH 1 TOT XKe Tpchd)opmaTop HCIOJ/JIB30BATh KdK HOBBI[H&IOIJ.[PIﬁ, TdK H HOHPDKEI]O]].(PIﬁ?
HeJ1b34

+MO>KHO

MOXXHO B OIMpefie/IeHHBIX C/Iydasax

KaTeropuiyeCkKH HeJlb3sd

KakoBo HampspkeHHe CeTH, B KOTOPYI0 MOXHO BK/IIOUMTH oOfHo(dasHbIii TpaHcdopMarop co
BTOpHYHBIM HanpspkeHueM 400 B u ko3¢ dunpentom rpancpopmanum 15,75?

24B

+6300 B

220B

380 B
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M300pakeHHBIH HA  PHCYHKe
oOXJIaXK/ieHHe:
571era3oBoe
BO3/IyILIHOE
+Mac/siHoe
BOZIOPOZIHOE

TpaHcopmarop  uMeer

C Kako#l [e/bl CepAeYHHK TpaHcopMaTopa M3roTaB/IMBaeTCA M3 W30/IMPOBAHHBIX /JIPyr OT Apyra

JIACTOB JIEKTPOTEXHUYECKOH cTamu?

7151 TIOBBILIEHUS] MeXaHW4eCKOM MPOUYHOCTH Cep/iedHrKa
JJ1s1 YTIPOLL[eHHs] TeXHOJIOTUU U3TOTOBJIEHHUS

+717151 yMeHbllIeHHs] HarpeBa cep/leuHHKa

[J1s1 YMEHBIIIeH!s] MAarHUTHOTO TTOTOKA PaCCestHuUsT

MarHuTHbIe IoTepy B TpaHc(opMaTope 3aBUCAT OT:
MarHUTHOW UHJYKLUU

KOHCTPYKLIMM MarHUTOIIPOBOZA

YacTOThI TOKa

+BCeX Mepeurc/IeHHbIX Bblllie (JaKTOpPOB

J/leKTpuueckasi JYHepPrusi NpW TMepejadye OT MeCcTa BBIPAa0OTKH [0 MecTa
TpaHc(OpMHPYeTCA:

1 pa3

2 pasa

3 pasa

+KO/TMUEeCTBO OTpe/iesisieTCsl pacCTOSIHHUEM OT reHepaTtopa /io oTpeOuTes

LI +100, =1

dopmysia l cnpaBegmea ais:
JByX0OMOTOYHOTO TpaHC(hopmaropa
TpexobMoToUHOro TpaHchopmaropa

TpexdasHoro TpaHchopMaropa

+BepHbI OTBETHI 1 1 3

Kaxkoii mpu6op He/ib3s1 MOJK/IIOYATh K H3MepHUTeIbHOMY TPaHC(opMaTopy ToKa?
amIiepMeTp

peJsie C MaJibIM BXOJJHBIM COTIPOTUB/IEHHEM

+BOJIETMETP

yacToToMep

Ha kakwue pe)xumMbI padoThl paccuuTaHbl TpaHchopmaropbl 1) HanpsHKeHusl, 2) ToKa?
+1) X0/10CTOM XOA, 2) KOPOTKOE 3aMbIKaHUe
1) KOpOTKOe 3aMblKaHWe 2) XOJI0CTOW XOf
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00a Ha pe>KUM KOPOTKOTO 3aMbIKaHHS
o0a Ha peXXMM X0JIOCTOTO X0/a

K 3HepreTnueckuM nokKasarejsiM TpaHc(hopMaTopa OTHOCHTCS:
+KI1]1

HOMHHaJIbHasi MOIIHOCTb

HOMHHAaJIbHOe HarpshkeHre

9acToTa TOKa

ITepBUYHOI 00MOTKO# y TPeX00MOTOUHOr0 TPpaHcdopMaTopa 123
+1

2

3

lu?

ABJIAETCHA:

Kakoe Ha3HaueHHe uMeeT TpaHcdopmarop?

arrapar, MOBBIIIAN[UN MOIIHOCTD

+arrapar, MoBbIIAIUI U TTOHWKAIOILMI HampshkeHre
arrapar, U3MeHSIOIUIA YaCTOTy TOKa

arrapar, rpeobpa3syoli1ii repeMeHHbIN TOK B TIOCTOSTHHBIN

Kos¢ duiuesT nose3Horo AeiictBusa TpaHcopmaropa omnpejesnsercs no ¢gopmyie:

A

U::;g
P,
+n—E
n:1+f3
P,
_hB
P

MarnutHbie notepu Py Tpancdopmaropa BK/IIOYAKT B ceds:
+I10Tepu OT TUCTepe3rca U BUXPeBbIX TOKOB

TI0TepU OT MPOTEKaHUs I10 IIPOBOZAM 3/IeKTPUUYECKOI'0 TOKa
MexaHuyecKue 1oTepu

BCe BblllIeyKa3aHHbIe [10Tepu

Jinsa 6e3omacHocTH PaboThI M3MEepHUTETbHBIX TPAHCGOPMaATOPOB TOKA M HANpPsDKeHUsI UX BTOPUYHbIE
00MOTKH:
BBITIO/THSIFOT MHOT'OCEKITHOHHBIMU
COeUHSIIOT TI0C/IeI0BaTe/IbHO
COeIUHSIIOT TIapaslie/TbHO
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+3a3emM/IsI0T

vu\_Eu!.

N300pa)keHHbII Ha PUCYHKe
OpOHEBLIM

+CTep)KHEBBIM
OpoHecTep)KHEeBBIM
TOPOU/JA/TBHBIM

TpaHcdopMmarop siBaseTcs:

Jlsist McciejoBaHMs XapaKTePUCTUK TpaHcdopMaTopa CIy)Kar:
pabounii pexxum

PeXXHUM XOJIOCTOT'O XO4d
PE€>XrM KOPOTKOI'O 3aMbIKaHUA
+BCe yKa3aHHbIe BbIIIE PEXKHUMBbI

B cymmapHbIe noTepu TpaHcdopmaropa Z P He BXOJAT:

+b

Kakmue ycTpoiicTBa He/lb3fl NOJK/IIOUATh K U3MepUTe/IbHOMY TPpaHC(opMaTopy HanpspKeHus?
BOJIbTMETPbI, 0OMOTKU HarlpsyKeHHsl BATTMETPOB, BbICOKOOMHbIE 0OMOTKY pesie

+aMIiepMeTpbl, TOKOBbIe 0OMOTKH BaTTMeTPOB, HU3KOOMHBIE OOMOTKH peJie

JaTYMKU C BBICOKUM BXOZHBIM COIPOTUB/IEHUEM

BCe OTBEThI BEpHBI

Ec/im w1 — 4MC/I0 BUTKOB MEPBUYHON O00MOTKHM, @ W2 — YHC/I0 BUTKOB BTOPHUYHON OOMOTKH, TO
Ko3¢Punuent rpancdopmanuu TpaHcopmaropa onpejensiercs no ¢gopmyie:

_ W
Wy
K=w -w,
W
+ W)
K—W1+W2
W, W,
-_‘_ \

B u3MepuTe/nbHON Heny ¢ TpaHchoOpMaTopoM TOKa aMnepMeTp NMOKa3bIBaeT
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3A. Koadpunment Tpancopmanuu Tpanchopmaropa — 20. Uemy paBeH TOK B IepBUYHOMN Lienu?
600A

6000A

+60A

6A

Kakoi ¢pu3nuecKui 3aK0H JIE)KUT B OCHOBe NPUHLIMIA JAelcTBUA TpaHcdopmaropa?
3aKoH OMa

repBbIii 3akoH Kupxroda

BTOpOM 3aKoH Kupxroda

+3aKOH 3/IeKTPOMarHUTHOW UHAYKLUU

Kakue 00MOTKH pacrosiararoT Ha CTep>KHe B UepeAyoIeMcs nopsjke?
JIVICKOBbIE

+KOHL|eHTpHUYeCKHe

KOMOWHUPOBaHHBIE

BUHTOBBIE

Knaccupunupyrorcs TpaHcgopmaropbl 10 KOHCTPYKI[USIM MarHMTONIPOBOAA:
+CTep)KHeBbIM, OPOHeCTep)KHEeBBIM

Tpex(a3HbIM, OfHO(a3HBIM

OpoHeBbIM, Tpexda3HbIM

BUXPEBbIM, 0lHO(a3HbIM

YacToTa BpallieHUsi MarHUTHOTO MOJIsi CTaTopa Tpex(a3Horo 3J1eKTPOABUTraTe/isl ONpeje/IsieTcsl 1Mo
dopmye:

n, = 60p
f
60
+ n() = —f
P
60S
ny=——
p
50
74
p
CaBur mexay (pasHbIMH TOKaMH B Tpex(¢a3Ho cucTeme COCTaBUT:
90°
+120°
180°
100°

(il

o [
= =~

Ha pucyske ﬂ_ H300paxkeH:
ACUHXPOHHBIM /IBUTaTe/b C KOPOTKO3aMKHYTBIM POTOPOM
+aCUHXPOHHBIN J[BUTATE/Nb C (Pa3HBIM POTOPOM
CUHXPOHHBIN [IBUTATE/Th
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ABHUI'dTe/Ib ITIOCTOAHHOI'O TOKa

Bpaijaioiiee MarHUTHOe MoJjie aCHHXPOHHOW MAIlIMHbI B3aMMOJEHCTBYeT C:
oOMOTKOM poTopa

00OMOTKO¥ cTaTopa

+Kak c 0OMOTKO pOTOpa, TaK U 0OMOTKOM cTaropa

C OKpy»Karolljel cpesioi

PeocTaTHbIil MyCK aCHHXPOHHOI'O /{BUraTe/Is MPUMEHAeTCA:
TIPY TIOHVDKEHHOM HaIpsDKeHUU CETH

TIPY 3HAUUTe/IbHBIX Teperpy3Kax B CeTu

+71711 YMEHBIIIEHUS ITyCKOBBIX TOKOB

TIPU KOPOTKO3aMKHYTOM POTOpe

Ecim y pafoTamiero aCHHXpOHHOIO /JBHUrare/isi IOMeHATh MeCTaMH JIIOOYH Mapy MO/BOASLINX
NMPOBOJIOB, TO MOIyYUTCS PEXXUM:

XO0JIOCTOTO X0/a

KOPOTKOTO 3aMbIKaHUSI

3/IEKTPOMarHUTHOTO TOPMOKEHUSI

+peBepCUBHbIN

M300pa)keHHasi HA PUCYHKe 00MOTKa AB/IAETCA:
+0JHOC/IOMHOMN

JIByXCTTOMHOM

C YKOPOUEHHBIM II1aroM

TPeXCI0MHOU

2
dopmyia P32 - mzl 2 Rz CripaBe/IMBA JJIsi:
3/IeKTPUUYECKHX TIOTePh B 0OMOTKe CTaTtopa
+3/1eKTpHUeCKUX 1T0Tepb B 00MOTKe poTopa
MarHUTHBIX TIOTEPb
MeXaHUUYeCKHX I0Tephb

Yem 00bsicHsIeTCS (hopMa MMa30B POTOPA, H300pa)kKeHHOT0 HA PUCYHKe
3aII[UTON OT BIIUSIHUST BUXPEBBIX TOKOB

+yBenMueHreM Bpalljatolllero MOMeHTa

yBeJTMUE€HHEM ITyCKOBOTO TOKa

yAaydllieHeM OXJIaXKjeHrst 0OMOTKU poTopa

Kak u3sMeHHTCS TOK B 00MOTKe poTopa NpU yBe/IMYeHHH MeXaHHYeCKOH Harpy3Ku Ha Baty?
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+yBe/IMUYUTCS

YMEHBIIUTCA

HN3MEHHUTCA

YMEHBIIUTCA HE3HAYUTE/IbHO

Jins mpeoOpa3oBaHus KAaKOW YHepruM npegHa3HavyeHbl aCHHXPOHHBIE 3/IEKTPOABUIaTe/ TN ?
MeXaHUUeCKOM SHepPruu B /1eKTPUUEeCKYHO

+3/1eKTPUYeCKON S3HepIU B MeXaHUUe CKYIO

MeXaHUUeCKOM SHepPruu BO BHYTPEHHIOO

3JIEKTPUYECKON SHEPTHUHU B JIEKTPUYECKYIO

MapkupoBKa 00MOTKH (pa3bl A cTaTopa aCHHXPOHHOTI'O /IEKTPOABUraTe/s OyAeT C/1eyroIer:
C1 — nauano, C2 — KoHeI|

C1 — Hauvasno, C3 — kKoHel|

C4 — nauano, C1 — koHe1|

+C1 — Hauasno, C4 — KoHeL

YKa)kuTe 0CHOBHOM HeJJOCTaTOK aCHHXPOHHOTO JBUraTe/Isi:

3aBUCHUMOCTD YaCTOThI BpallleHHsl OT MOMeHTa Ha Bajty

CJIO)KHOCTh KOHCTPYKLIMA

Hu3kui KI1/1

+0TCYTCTBHE SKOHOMUYHBIX YCTPOMNCTB /1/1s1 TVIaBHOTO Pery/JMpOBaHUsl YaCTOThI BpallleHusl pOTopa

B ocHoBe pa6oThI Tpex}a3HOro aCHHXPOHHOI'O 3JIEKTPO/BUTATe/Isl JI)KHT:

3aKOH 3/IeKTPOMarHUTHOTO B3aUMOZeHCTBUS

B3aMMO/IeICTBHE BPAL[AIOIL[ET0Cs MArHUTHOTO TI0JIs1 CTAaTopa C TOKOM, HaBeZleHHBIM 3THM I10/ieM B 00MOTKe
poTopa

3aKOH 3/71eKTPOMarHUTHOW MHYKLIUU

+BCe OTBeThbl BePHbI

Kak coeuHUTH 00MOTKH TPex()a3HOr0 CHHXPOHHOI0 FeHepaTopa o cxeMe «TPeyro/IbHUK»?

1. 2.
c1 C3 C1 ¢Cc2 $C3
c4 Ccé c4 €5 |cs

3. 4. ct Je2 Jes
c1 gc2 |c3

ca cs |cs ca c5 \lce

1

+2

3

4

Kak MO0)XHO IIJIaBHO peryJiupoBarb B IIHPOKHX IIpeAe/laX YadaCTOTy BpallleHUA ACUHXPOHHOIO
IEKTPOABUTrATE/IA C KOPOTK03dMKHYTBIM pOTOpOM?
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M3MeHeHHeM UK(c/ia Tap TMOF0COB BPaIllaollerocsi MarHWTHOTO T0JIsl CTaTopa
M3MeHeHWeM COTIPOTUBJIeHUsI 0OMOTKH poTopa

+13MeHeHHeM YaCTOThI MUTAIOIIero HarpspKeHUst

v3MeHeHreM KonruecTBa (a3 MnuTarolieil cetu

Kak 3aBuCMT 4YacToTa BpalleHUs POTOpPa OT YaCTOThlI BpallleHHMsi MarHUTHOIO MOJIA CTaropa u
CKOJIb)KeHHA?

=1
ok

S
+fy=/s
fi=4"5

Kakoe CKo/Ib)KeHHe aCHHXPOHHOT0 JBUTaTe/isi Ha3bIBaeTCs KPUTHUECKUM?
MaKCUMasbHOe CKOJIbXKeHHUe [IBUTaTeist

CKOJIBKeHUe /IBUTAaTeIsl TPy paboTe BXOMIOCTYIO

+CKO/b)KeHUe JABUTaTersi, TPU KOTOPOM /[IBUTATe/b pa3BUBaeT KPUTHUECKU MOMEHT
CKOJIb)KEHHe JIBUTaTessi B HOMUHA/TBHOM PEXXUME

Yuc/10 1OJTFOCOB CHHXPOHHOT'0 FeHepaTropa paBHO:
+7IByM

YyeThIpeM

111eCTH

BOCBMH

Kak 3aBucut 3/1C poropa Bpamamiierocss aCHHXpOHHOI0 3/IeKTPO/BUrare/isi 0T CKO/Ib)KeHUA?
He 3aBUCUT

+TIPSIMO TIPOTIOPIIMOHA/IbHA CKOJTbKEHHIO
06paTHO NPOIOpIMOHAIbHA CKOJIbKEHHIO
KBaZIpaTHUHa CKOJTbKEHHUIO

Jlo6aBoYHBIE TOTEPH ACHHXPOHHOTI'O /IBUTaTe/IsA PAaBHBI:

+P,, =0,005P

P =P P,
P006 :R_waex
P()06:5P1
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-

1
g !

JlaHHBI  PHCYHOK “ cooTBeTCTBYET
ACHHXPOHHOI'0 YIeKTPOABHUIaTe/Isl MyTeM H3MeHEeHHUs:

YKC/a rap TOJIFOCOB

CKOJTb)KEeHUST

+9aCTOThI TTUTAOLLel CeTH

HarpsDKeHUsT

Ha pucyske u300paxkeHa cxema:
JIBUTaTeJIsl IOCTOSTHHOTO TOKa

CUHXPOHHOTO JIBUTATeIst

+KOH/IEHCaTOPHOTO aCUHXPOHHOTO JIBUTaTeIs
reHeparopa

pery/iMpoBaHHI0

Kak u3MeHHMTh Hanpap/eHHe BpallleHHs MarHUTHOIO Mo/1s Tpexga3Horo Toka?

V3MEHHWTh HarpaB/ieHre HeBO3MOKHO

HY)>KHO TIOMEHSITb MeCTaMU Bce TpU (a3bl
+HY’>KHO TIOMeHSITb MecTaMu /iBe J1t00bIe a3kl
HY)KHO CXeMy COeJIHeHHsi 0OMOTOK

CKOpoOCTH

CooTHoI1IeHHe MeXAy MNYCKOBbIM H HOMHHA/IBHBIM TOKAaMH dCUHXPOHHOT0 ABUrdTe/IA 6ynET:

oI =(5..7),
I =1
I, =21

I, =(10..12)1,

HO‘-[EMy CEpACUYHUK BpdllldOIIEroca AKOpHA Haﬁl/lpaIOT U3 TOHKHX JIMCTOB BJIEKTPOTEXHI/I'-IECKOI‘/'I

CTa/iu, U30/IMPOBAHHBIX APYT OT Apyra?

13 KOHCTPYKTUBHBIX COOOpaKeHH

[JJ151 yMeHbIIIeH!s] MarHUTHOTO COTIPOTUBJ/IEHUS TTOTOKY BO30Y»K/ieHHUsI
+/1/11 yMeHBbIIIeHYs TeTUIOBBIX NI0TePb Ha BUXPEBbIe TOKU

[J1s yMEeHbIIIeHUs] pa3MepoB

,Z[JIH CO31dHMA B MdIIIHHAX 00./1b1110¥ MOIITHOCTH MAI'HUTHOTI'O ITOTOKA BOSGy)K].'[EHI/IH CJIyXKaT:
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+IJIaBHBIE TTOJTFOCHI

J100aBOUHBIE TTOJTFOCHI

Kak I7IaBHbIe, TaK U [0OABOUHBIE MTOJTFOCHI
BTOPOCTETIeHHbIE TOJIFCca

7
/

O0MoTKa, H300pakeHHasi HA PUCYHKe T , HA3bIBAeTCA:
+1eTeBoun

BOJIHOBOU

KOMOWHMPOBaHHOM

KpecToobpa3Hoi

HaHpaBJIEHI/Ie BpdllleHUsA AKOPA ABUTATE/IA MMOCTOAHHOI0 TOKd 3dBUCHUT OT:
MOJIAPHOCTH ITOJIFOCOB

HallpaBJ/IeHWA TOKA B ITPOBOJHHKAX 00MOTKH AKOPpA

MOJIAPHOCTH ITO/JIFOCOB W HAlTpaBJ/IEeHHWS TOKA B IIPOBOJAHMKAX 0OMOTKH SIKOPSA
+BCe OTBEThI BEPHbI

Kakoii crmocod yayumieHHsi KOMMYTalMH I11e/ieco00pa3HO HCNO/1b30BaTb B MOIHBIX MalMHAX
MOCTOSTHHOI0 TOKA MPH NepeMeHHOM Harpyske?

+CMelIieHue eTOK C TeOMeTpHUUeCcKol HerTpaau

YCTaHOBKY ZIOTIOJTHUTE/TbHBIX TTOTFOCOB

o0a BhIlIIeyKa3aHHbIE CII0co0a

TIpUMeHeHHe I00aBOUHBIX Pe3UCTOPOB

YcnoBusiMu cCMMMeTPUH 00MOTKH SIKOPSA SIBJISIIOTCA:

Ka>K/ast Tlapa TapasijieslbHbIX BeTBeH JI0/DKHA COCTOSITh M3 OTMHAKOBOTO UMC/Ia CeKIU

CeKIMM KayK/I0M Taphl Mapasiie/bHbIX BeTBel JJ0/KHBI 3aHUMaTh Ha SIKope 0JMHAaKOBOe UKCJIO 11a30B
Ka)/1asl Tlapa Tapasule/lbHbIX BeTBel 0OMOTKM [JO/DKHA 3aHUMATh OJJMHAKOBOE TOJIOXKEHHE OTHOCHUTELHO
CUCTeMBbI TJIaBHBIX TTOJTFOCOB

+BCe yKa3aHHbIE BBIIIIE YCIOBUS

I'eHepaTopHbIe JATUYHKH MPe0dpa3yoT N3MepsieMyI0 HedJIEKTPHUYECKYI0 BeIHUHHY:
+B 31C

B COTIPOTUB/IEHUE

B YaCTOTY

B UH/IYKTUBHOCTb

Jiis u3MepeHHus1 AMHAMHYECKHX /[aB/IEHUH HCII0/IB3YIOT:
YTOJIbHBIE [JaTUHKH

TIOTEHL[MOMeTPUYeCKHe IaTUNKH

+T1be303/1eKTpHUecKre JaTulKH

MeMOpaHHbIe JaTUuKU
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MaHomMeTpUYeCcKHi TepMOMeTp NpejHa3HaYeH /i H3MepeHHs:
JlaBJIeHUS

Pa3HOCTH [|aB/IeHUs

+TemIleparypbl

paspsbkeHHUs

Kakum npuéopom u3mepsieTcsi pa3HOCTb JaB/IeHUs?
+MaHOMeTpUYeCKUM TepMOMeTPOM

TepMOMEeTPOM

MeroMMeTpoM

amIiepMeTpoM

C yBe/lMueHHeM TeMIlepaTypbl CONPOTUB/IEHHE MeTa/VINUeCKOro TepMope3ncropa:
+yBe/IMUMBaeTCs

yYMEHbIIIaeTCst

He MeHseTCs

V3MeHeHUe 3aBUCUT OT MaTeprasa TepMOope3ncTopa

C yBe/ilMyeHHeM TeMIlepaTypbl H3MEHHUTCHA /1M CONPOTHUB/IeHHe MeTa/l/IN4eCKOro TepMope3ucropa?
+aa

HeT

OCTaHeTCd TeM XKe

OcHoBHOH egununeil CU aBiseTcs:
MOIITHOCTb

Cu/a CBeTa

JlaBjieHre

+cuna

IleHa e/1eHus IKa/Ibl CPeICTB H3MePeHUs — 3TO:

+pa3HOCTh 3HaUeHUI BeJIMUMHBI COOTBETCTBYIOIIUX ABYM OTMETKaM IIIKAa/IbI
HauMeHbIIlee 3HaueHe N3MepsieMOU BeJTMUUHbI

CTOMMOCTb T'Pa/IyUPOBKU CPe/ICTBA U3MepeHHs

TToKa3aTesIb JTMHeMHOM IIKa/IbI

JInsa 00pa3oBaHUsA Yero U3 HIKEePeurc/JIeHHOr0 C/Iy)KaT MPUCTAaBKU rMra u Mmera?
KPATHBIX eJUHUIL]

OTHOCHTEJILHBIX €JUHHL]

+a0CO/TIOTHBIX BeJIMUUH

TIPOM3BOHBIX BETHUNH

Kakue MPUCTABKH UCIIO/JIB3YHOTCH AJ/IA 06pa3onamm a0CO/TIOTHBIX Be/TMUMH?
+rura u Mera

MWJIJIN 1 MUKDO

HaHO U ITMKO

TIp¥cTaBKH HAaHO M MHKO CJIY)KAT /i/isi 00pa3oBaHUsA:
JIOJBHBIX eIMHUIL]

KPATHBIX eJUHUIL]

OTHOCHTEJILHBIX €JUHHI]

+a0CO/TIOTHBIX BeJIMUUH
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Jlis1 u3MepeHHs TO/IHLKO MOCTOSTHHOTO TOKA MPUMEHSIOT NPHOOopbI:
+MarHuTO3/1eKTPUYECKON CUCTEMBbI

VH/JYKLIMOHHOU CHCTeMBI

5/1IEKTPOMarHUTHOW CUCTeMBI

le/lﬁﬂpbl MaI‘HI/ITOBJIEKTpl/I'-IECKOﬁ CUCTEMBI IPUMEHAROT /1A H3MEPEHUA:
MOCTOAHHOI'O M NMepEeMEHHOI'0 TOKa

+TOJILKO ITOCTOAHHOI'O TOKa

epeMeHHOro ToKa

CHMHYCONa/IbHOI'O TOKa

PaciuMpuTh [AAna3oH H3MepeHHs 3/IeKTPOCTATHYECKOr0 BOJIETMETPA HY)KHO C IIOMOIIBIO:
+1006aBOYHOrO pe3ucTopa

W3MEepUTEIbHOTO TpaHC(HOpPMaTopa HarpsHKeHHsT

IIyHTa

[06aBOUHOTO KOH/|eHCaTopa

Jnana3oH u3MepeHHs 3IeKTPOMAarHUTHOI0 BOJIETMETPA MOJKHO YBE/IMYMTH C IIOMOIIbIO:
IIyHTa

+106aBOYHOr0 pe3ucTopa

100aBOYHOTO KOH/IeHCaTopa

TpaHcdopMaropa ToKa

Juana3zoH u3MepeHHs KaKOro M3 HIDKENepeyrc/JIeHHbIX MPUOOPOB MOKHO YBeJIMUYHMTH C MOMOIIbIO
A00aBOYHOrO pe3ucropa?

+3/IEKTPOMArHUTHOTO BOJIETMETPA

aMriepMeTpa

MeroMmeTpa

Juana3oH u3MepeHHs KaKOro M3 HIDKeNepeyrc/JIeHHbIX MPUOOPOB MOKHO YBeIMYHMTH C MOMOIIbIO
A00aBOYHOrO pe3ucTopa?

aMriepMeTpa

+ 9/IEKTPOCTaTHUECKOT0 BOJIETMETPa

MeroMmeTpa

J/leKTpUUYeCKHe annaparskl, NpejHa3sHaueHHbIe /|/Isi OrPaHUYeHHs BeITMUUH TOKA KOPOTKOI0
3aMbIKaHMS U MepeHanpsKeHu, ABIAITCA:

+0rpaHUYMBaOIIMU

KOHTPOJ/IMPYIOIIMHA

KOMMYTaL[1OHHBIMU

Iy CKOpery/IUpyoLiye

ariraparamH [ijisi U3MepeHUsl

J/eKTpUuecKHe anmnaparkl, NpeAHa3HaueHHbIe /IS yCKa, Pery/IMpoBaHis CKOPOCTH BpalleHHsd,
HanpsDKeHUs ¥ TOKa 3JIEKTPUYECKOH MAIlIUHBI WIH JJIs MyCKa U Pery/IMpoBaHMusA KaKoro-iuoo
APYroro noTpeouTesisi 3/IEKTPOIHEPrum, sIB/ISIIOTCA:

OTPAaHUYUBAIOIUMU

KOHTDPOJIMPYIOIIUMHU

KOMMYTaI[MOHHBIMU

+1y CKOperyMpyoliue

arrapaTam# [ijisi U3MepeHust
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BJIEKTPI/I‘IECKI/IE dIIlldPaThl, OCYIIeCTB/IAIHE KOHTPOJ/Ib 3dIdHHBIX JJIEKTPUYE€CKHUX U/IH
HEVJIEKTPUUYECKHUX ITdPAMETPOB, AB/IAKOTCA:

OrpaHUYMBAIOIIUMU
+KOHTDPOJIMPYIOIIUMU
KOMMYTaI[MOHHBIMU

Ty CKOpeTryUpYoLIue
arriapatam# Jijist U3MepeHust

BJIEKTPI/I‘IECKI/IE dIllldpaThl, CTy)Xalliye A/ BK/IIOUYEHUA U OTK/TINUEHHUA JIEKTPHUYECKHUX I.[El'[Eﬁ,

SIBJISIIOTCAL:
OrpPaHUYMBAIOIIUMU
KOHTDPOJIMPYIOIIUMHU
+KOMMYTaI[MOHHBIMHU

Ty CKOpeTry/IUpYoLIue
arriapatam# Jijist U3MepeHust

Taomna 5 — Kpurepuu oneHKH c)opMHUPOBAaHHOCTH KOMITETEHLHI

Kop v HaumeHOBaHMe
VH/JMKaTopa J0CTKEHUS
KOMITeTeHI[U1
(uacTy KOMMeTeHIMN)

Kputepuu orieHrBaHus C)OPMHUPOBAHHOCTH KOMIIETEHLIMU (YacTH
KOMIETEeHL1N)

COOTBETCTBYET OLIEHKE «3auTeHO»
50-100% oT MakcuMaILHOro Oasia

NO-1nkoc-1 OcyiriecTBisieT
MOHUTOPHHI TEXHUUECKOTO
COCTOSIHUSI 000PYZOBaHKS
MO/ CTaHLIM 37IeKTPUYECKHUX
ceTten
N-1nkoc-4 [Ipoussogur
BCIIOMOTare/ibHbie U
TIOArOTOBUTE/IbHBIE PAOOTHI TIO
PEMOHTY 000pYZIOBaHUS
pacrpezie/ITeNbHbIX YCTPONCTB
TO/ICTaHI[MI HarpsbKeHeM /10
35 KB BK/IFOUUTENIBHO
U/I-11ikoc-5 [IpOM3BOAUT PEMOHT
obopyzoBaHus
pacripefie/IMTe/IbHbIX yCTPOUCTB
MO CTAaHLIUM HarpsKeHHeM /10
35 KB BK/IFOUMTETHHO

CTyzieHT NprHUMaeT akTUBHOE yJacTHe B XO7le [poBeZleHUs
MpaKTUUeCKUX 3aHATHM, TTPABU/IBHO OTBeYaeT Ha MOCTaB/IeHHbIe
BOTIPOCHI 110 TeMe, 3HaeT 001ijue cBefieHHs1 00 371eKTpoobopyA0BaHUU
CTaHLMW Y MO/ICTAHLIUM, ero Ha3HauUeHWH, TIPUHLUIIE JeUCTBUS U
BbIOOpe, CHCTeMe CBSI3U Ha TIOZCTAHIUSX, 3all[UTe OT aTMOC(HEepPHBIX
TriepeHanpsHDKeHUH, KOHTPOIbHO-U3MePUTETbHBIX TIPUO0pax, ralleHuu
[yTY B 3/IeKTPUUECKUX armaparax, 3a3eM/ISIIOLMX YCTPOHCTBaxX
MO/ICTAHIWH, (ha3upPOBKe JIMHUKM U TPaHC(HOPMATOPOB, CIIoCcobax
peryMpoBaHus HaMpsDKeHWs Ha CUJIOBBIX TpaHC(opmaropax, Ha
0a30BOM YpPOBHE TOTOB OCYIII€CTB/ISTh MOHUTOPUHI TEXHUUYECKOTO
COCTOsIHUSI 000PY0BaHUs MO/[CTAHLIUMN 37IeKTPUUeCKUX CeTel,
TIPOM3BOJJUTH BCIIOMOTaTe/IbHbIe U TIOAATOTOBUTE/TbHBIE pabOTHI 110
PEMOHTY 000pYZ0BaHUSI PacIipe/|e/IuTe/IbHbIX YCTPOUCTB
MO/ICTAHLIUM HanpsbkeHueM [0 35 KB BK/IIouMTeNnbHO, a TakkKe
TIPOU3BOJUTL PEMOHT 000pY/IOBaHUsI PACIIpe/ie/TUTeTbHbIX YCTPONUCTB
MO/CTAHLIMM HanpsbkeHWeM 10 35 KB BK/IIOUMTEeTbHO

2 OITIPEJIEJ/IEHUE PE3YJ/IBTATA

IMPOMEXYTOUYHOM ATTECTAIIUU

cI)O];)M{:l l'IpOME)KyTO‘-IHOﬁ dTTeCTaljuu 110 JUCHUILJIMHE 3auem.

OLEHOYHBIE MATEPUAJIBI 1 CPEJICTBA [JIA ITPOBEPKU
C®OPMUPOBAHHOCTHY KOMIIETEHLIUH

ITKoc-1. CrocoGeH oCyImiecTB/ISATh MOHMTOPHHI TEXHHYECKOTr0 COCTOSIHHSI 000py/0BaHHSA

noncmnunﬁ ITEKTPHUIECKHUX ceTei.
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3a/jaHMs 3aKPBITOr0 THUIIA

Bbibepume o0uH npasu/ibHbIL 6apuaxHm omeema

1. Cepaeunuk TtpaHcdopMaTopa H3roTaB/JIMBaeTCsl W3 HW30/JIMPOBAHHBIX /JPyr OT Apyra JIMCTOB
IeKTPOTEXHUYECKOU CTaJIH /ISl

TIOBBIIIEHUS] MeXaHWYeCKOM MPOUYHOCTU CepieyHHKa

YTPOITeHUsT TEXHOJIOTUU U3TOTOB/IEHUS

+ yMeHbIlIeHUs HarpeBa Cep/ieuHrKa

YMEHBIIIEHUSI MarHUTHOTO TIOTOKA PAaCCesTHUS

2. OOpbIB BTOPHYHO¥ Iien# TPaHC(hopMaTopa TOKa NPUBOJAMT K:
HOMWHAJ/IbHOMY PeXUMY

KOPOTKOMY 3aMbIKaHUIO

TIOHWKEHUIO HarpsUKeHUst

+ NOBpeX/IeHU0 MarHUTOIIPOBO/A

3. Ha cTep>kHe B uepejyIoieMcsi OPAJKe PacroiaraloT 00MOTKH:
KOHL|eHTpUYeCcKre

+IMCKOBbIe

KOMOWHHPOBaHHbIE

TOPOUA/IbHbIE

BaﬂaHl/lﬂ OTKPbITOI'0 THUIIA

/Jatime pazeepHymblii omeem Ha 80NpPoc

1. Kakwue ycTpoiicTBa HeJlb3s1 OJK/IIOUATh K H3MepHUTe/IbHOMY TPaHC(opMaTopy HanpsHKeHUus?
IIpasunbHblli omeem: K W3MepPUTeNbHOMY TpaHC(OPMaToOpy HarpsyKeHWsl Heqb3sl MOJK/IHuUaTh TaKue
yCTPOMCTBA Kak aMIiepMeTphl, TOKOBble 0OMOTKU BaTTMETPOB, HU3KOOMHbLIE 0OMOTKHU peJie.

2. Kakwue pe)xuMbl CJTy)KaT /i/Is1 HCC/IeJ0BaHUA XapaKTePUCTHK TpaHcdopmaropa?
IIpasunbHblli omeem: AJsi WCC/IEOBAaHUS XapaKTePUCTHUK TpaHcdopmaropa Cay>KaT peXUMbl paboumid,
X0JIOCTOTO X0/Ia ¥ KOPOTKOTO 3aMbIKaHHSI.

3. Yto BK/IHYAKT B cedsi MarHuTHbIe notepu (Py) Tpancdopmaropa?
IIpasunbHbili omeem: MarHuTHBIe TIoTepu (Py) TpaHchopMaTopa BK/THOUAlOT B Ce0si TOTepH OT rMCTepe3uca
Y BUXPEBbIX TOKOB.

4. Yrto Takoe TpaHchopmarop?
IpasunbHbili omgem: TpaHchOPMaTOpP — 3TO arlfapar, MOBLIIAIIUNA 1 TIOHWKAIOI[UI HallpsbKeHue.

5. OT uero 3aBUCAT MarHUTHbIE NI0TEPU B TpaHchopmarope?
IIpasunbHblli Oomeem: MarHWTHblE T0TepH B TpaHc(opMmarope 3aBUCAT OT MarHUTHOW MHJYKLIMH,
KOHCTPYKLIUM MarHUTOIIPOBOZA U YaCTOTHI TOKA.

6. B kakux c/ryyasx mpoBOJAUTCSA OMbIT X0/I0CTOr0 XoAa TpaHcgopmaropa?
IIpasunbHbIli omeem: OMBIT XOJOCTOrO XOfia TpaHC(hOpPMaTopa MPOBOAUTCS MPU PAa30MKHYTOW BTOPUYHOMN
00MOTKe ¥ HOMUHA/IbHOM HaIpPSDKEHUH Ha TIEPBUYHOU 0OMOTKE.

7. YeM NPUHOMIHAIBHO OT/IMYAETCA aBTOTPaHcopmarop ot 06bp1uHOro Tpancopmaropa?
IIpasunbHbili omeem: aBTOTpaHC(HOPMATOP MPUHLIUITKMAILHO OTJIMYAeTCss OT 0ObIYHOrO TpaHcdopmaropa
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MajibiM Ko3dduiimeHTOM TpaHc(opmaliii, BO3MOKHOCTbIO M3MeHeHUs Ko3dduiiueHTa TpaHCchopMaliuu U
3/IEKTPUYECKUM COeIMHeHHeM NTePBUYHOM Y BTOPUYHOM Lierlei.

8. Jins yero npuMeHs0 TpaHc(opMaTopHOe Mac/io B MOLIHBIX TPaHcdopMaropax?

IIpasunbHblli omeem: TpaHC(OPMATOpPHOE Mac/a0 B MOILIHbIX TpaHC(opMaTropax MPUMEHSIOT Kak [
OXJIaXXJeHUsI TpaHchopMaropa, Tak ¥ U301 0OMOTOK APYT OT Jpyra.

9. Jlns1 yero BbINOJIHAETCA HenpepbIBHAasA MPOAYBKA y BO3/YIIHbIX BbIK/II0UaTe/1eH?

IIpasunbHbili omeem: HeTpepbiBHAsi TPOAYBKA Y BO3AYIIHBIX BBIK/FOUaTe el BBITOTHSAETCS /ISt
VICK/TIOUeHUs] YBJIQ)KHEHUS] BHYTpPEHHel TIO0JIOCTU M30/STOPOB, TACHUTE/IbHOW Kamepbl U OTZJeuTels,
KOTOpO€e MOXKeT 00pa30BaThCs U3-3a BhIMa/[eHUs POCKI TIPU OXJIaXK/I€HUM OKDY’KaroIllero Bo3ayxa.

10. Kakue HeJJoCTaTKH MMeIOT 0aKOBbIe BBIK/TIOUATe/TH?

IIpasunbHbili omeem: HeAOCTaTKaMK OAaKOBBIX BBIK/IOUATesiel SIBASIOTCS T10YKapo- U B3PBIBOOTIACHOCTh,
Oonpiiold 00beM Macna, HeoOXOAMMOCTb KOHTPOJS YPOBHS M COCTOSHUSI Macia, HeymoOCTBO
TPaHCMIOPTUPOBKU, MOHTa)Ka M HaJla/IKU.

OkoHuaTe/bHBIE  pe3ynbraThl  00yueHMs  ((DOPMHUpDOBaHMS ~ KOMITETEHIIMH)  OTIPeeIsIOTCS
TOCpe/ICTBOM TepeBojia 0asioB, HAOpPaHHBIX CTYEHTOM B IPOL[ECCe OCBOEHUS JUCLIUILIMHLI, B OLIeHKU:
0a30BbIl YpoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHI[UM CUHUTAETCS IOCTUTHYTBHIM, €C/T Pe3y/ibTaT 00yueHus
COOTBETCTBYET OIjeHKe «3auTeHO» (50-100 peMTUHIOBBIX Oasl/ioB).

3 IIOPS/IOK ITPOBEJEHVS IOBTOPHOM
IMPOMEXYTOUYHOH ATTECTAIIUU

cI)O];)M{:l l'IpOME)KyTO‘-IHOﬁ dTTeCTaljuu 110 JUCHUILJIMHE 3auem.

@DOoH/| OLIEHOUHBIX CPEeZCTB [i/Isl MPOBe/leHNsI TIOBTOPHOM MMPOME)XYTOUHOM aTTecTaliiv (popMUpyeTcs
Y3 YMCJla OLIeHOUHBIX CPe/CTB I10 TeMaM, KOTOpble He OCBOEHBI CTYZeHTOM.

IpumeuaHue:

[omoHUTeIbHbIE KOHTPOJIBHBIE HWCTIBITAHUS TPOBOJATCS /JIsi CTYZeHTOB, HabpaBummx meHee 50
0a/1710B (B COOTBETCTBUU C «Il00)KeHreM 0 MOJY/IbHO-PEUTHHTOBOM CUCTEME).

Tab6/mra 6 — Kputepuu oneHKH ¢(hopMHPOBAHHOCTH KOMITETeHIIHI
Kputepuu orjeHrMBaHus CPOPMHUPOBAHHOCTH
KOMTITeTeHLIUU
(4acTy KOMIETEeHIMH)
Ha 0a30BOM ypOBHE
COOTBETCTBYET OLIEHKe «3auTeHO»
50-100% ot MakcMMabHOTO Oasiia
CTyzeHT, B OCHOBHOM, BJlaJleeT MareprasioM o TeMam
JIVCLIATIIMHBI, OPUEHTUPYETCSI B BOIIPOCaX
TIPOM3BO/ICTBA /IEKTPUUECKOM SHEPTuH, pa3bupaeTcs B
cxeMax 3/1IeKTpOCHabKeHUs ToTpebuTesieid, 3HaeT
3/IeKTpOo0OOpYyIOBaHUe CTAHL[MI U MO/CTAHLIUH,
Ha3HaueHWe, TIPUHIUTI IeHCTBUS, Ha 6a30BOM ypOBHE
TOTOB OCYLIECTB/ISITb MOHUTOPHHI TEXHUUECKOTO
COCTOSIHMSI 000pY/IOBaHUS TOACTAHLIAN 3/IEKTPUUECKUX
ceTel, TPOU3BOIUTH BCTIOMOTaTe/TbHbIe U
TIOJITOTOBUTE/TbHBIE PA0OTHI TI0 PEMOHTY 000DPYIOBaHMUS
pacrnpeieTMTeIbHbIX YCTPONCTB MOACTAHLUMN
HarpsbkeHreM 70 35 KB BKJTIOUMTE/IbHO, a TaKKe
TIPOM3BOAUTH PEMOHT 000pyI0BaHMUS
pacrnpeieTMTeIbHbIX yCTPONCTB MOACTAHLUMI
HanpsbkKeHueM A0 35 KB BK/IHounTe 1IbHO

Kop v HaMeHOBaHWe UHUKaTopa
JIOCTV>KeHUST KOMITeTeHI U
(4acTy KOMMEeTEeHL[1H)

NA-1nkoc-1 OcytiecTsrsieT
MOHUTOPUHT TEXHUUECKOTO COCTOSIHUS
000pyI0BaHMS TIOACTAHIAMA
3/1eKTPUYECKUX CeTel
N -1nkoc-4 [IponsBogut
BCIIOMOTaTe/ibHbIe U
TIO/ITOTOBUTE/IbHBIE PA0OTHI TI0O PEMOHTY
o0opy/10BaHus pacrpe/ieTUTeTbHbIX
YCTPOWCTB NOACTAHL[UN HalpsKeHeM
710 35 KB BK/IFOUUTE/TEHO
N -11koc-5 [IpOHM3BOAUT PEMOHT
o0opy/10BaHus pacrpe/ieTUTeTbHbIX
YCTPOWCTB MOACTAHL[UN HalpsKeHeM
710 35 KB BK/IFOUUTE/TBHO
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