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IMacnopt ¢oHAA OLeHOYHBIX CPe/ICTB

Taouna 1
dopmMUpyemMsbie OueHouHbIe
Mo/y/b AUCLIATITAHBI KOMIIETEHLIUU MaTepyaJbl KomuecTBo
WIH UX YaCTH Y CpeJiCTBa
[Ipou3BoaCTBO 3amura [ 1P
. 50
3JIEKTPHUUECKOU (CobecenoBanue)
SHepruu [MKoc-1. Criocoben TCk (TCn) 50
OCYILIeCTBJISITh 3anura 1P 50
CxeMbl MOHHMTOPUHT (CobecenoBanue)
3/IeKTPOCHAOKeHHS TeXHUUECKOTO
norpebuTenen COCTOSTHUSI TCk (TCn) 48
obopyzoBaHUS
OnekTpoobopymoBaHye MOACTaHLIMN 5 3aruta TP 105
TIO/ICTAHI[UII: 3JIEKTPUYECKUX ceTen (CobecenoBanue)
HasHaueHye, MpUHLKII TCk (TCn) 11
JleNCTBUS, BBIOOD

1 OHEHOYHBIE MATEPUAJIbI, HEOBXO/JNMbIE

JIJIS1 OIIEHKHW 3HAHUM, YMEHU 1 HABBIKOB JIEATE/IBHOCTHU
B ITPOIOECCE OCBOEHMUA ANCLHUIL/INHbBI

Tabmmija 2 — ®opmMupyeMble KOMIIETeHI[UH

KO,E[ 1 HaMMEeHOBdHUe KO,E[ N HaMM€HOBaHHWE MHAWKATOPAd AO0CTHXKEHHA ?/I]i_il:?;;;{f[b}lxle
KOMITeTeHLIM KOMITIeTEeHLIMK (‘—IaCTI/I KOMHETE‘HL[I/II/I) U CcpejicTBa
[TKoc-1. CriocobeH [Ipor3BOACTBO 3/1EKTPUYECKOM SHEPTUH.
OCYIIIeCTBISITh CxeMblI 371eKTPOCHa0KeHHs TIOTpebuTe/iei.
MOHHMTOPUHT OnekTpooOopyI0BaHYe TIO/ICTAHIIHIA:
TEXHHUUECKOTO Ha3HaueHue, MPUHII JIeHCTBUS, BBIOOD
COCTOSTHUS
000pyI0BaHUA NI-1nkoe-1 OCyLIieCTBIsIET MOHUTOPUHT 3auara I1P
TIOZICTAHLIAN TEXHUUECKOT'O COCTOSIHUSI 000PY/J0BaHMUS (ngl_enigo_
3/IEKTPUYECKHX TIO/ICTAHLIUN 3/IEKTPUUECKUX CeTel TCk (TCr)
ceTei




O1jeHoUHbIe MaTepUa/Ibl M CPeACTBA /i/IA MPOBEPKHU
c()opMHUPOBAHHOCTH KOMIIeTeHLHH

Mopys 1. IIpouzgodcmeo 3/1eKmpuyeckoll sHepauu

Bonpocbl dn5 cobecedogaHust

1. Kakve MmexaHM3Mbl OOC/Ty)KHBAlOT LMK/ BO3AyXa W /[bIMOBBIX Ta30B, uepe3 Kakue 371eMeHTbI
MPOXOZJSAT BO3AYX U rasbl?

2. OxapakTepr30BaTh MyTh Nlapa Ha KOHJEHCALJMOHHOW CTaHLMH.

Kak ocy1jectBasieTcsi pereHepaTUBHbBIN NTOJOTPEB MUTATEIbHOM BOZbI?

Yepe3s kakue 31eMeHTbl Ha POC 3/1eKTpo3Heprusi OT reHepaTopa rnepejjaeTcs K oTpeduTesito?
B ueM cocTtouT npUHLIMNMA/TIbHOE OT/IMUKe B TexHomornueckou cxeme POC u TOLI?

Kakue namenenus Ha TOLl nmeroT mecTo B LJUKJIe rapa?

UeM oTyiiuaeTcst UMK/ BoAbl Ha TOLL?

KakoBo npuHLMNManpHOe pas3ivuue B 31eKTpuueckor yactu mexxay POC u TOLL?

. Kakue ocHOBHBIe COOpY>KeHUs SIBJISIFOTCSL XapaKTepHbIMU /151 cTaHuui tuna POC u TOLL?

10 Uto npefcTasniseT rofoBoi rpaduk Mo MpoAo/KUTEIbHOCTH Harpy30K? KakoBo ero Ha3HaueHue
Y KaK CTPOMTCSl TaKOM MPOEKTHbIM rpaduK NPy Ha/JMYMM BCErO ABYX HWCXOJHBIX CYTOYHBIX I'PaUKOB —
3UMHer0 Y JIeTHero?

11. Yro Takoe Tvaxc? Kak onpeznenuTs ero no rofoBomMy rpauky o npojo/DKUTeIbHOCTH Harpy30K
W/ aHaJIMTUUeCKWUM TyTeM 0e3 MoCTpoeHusi rofloBoro rpaduka?

12. KakoBbI peumyliecTBa BOJOPOJHOIO OXJ/IaXKAeH sl FeHepaTOpOB 10 CPaBHEHUIO C BO3/YILIHbBIM?

13. Kakoe u306bITOUHOE /jaB/ieHHe MIPUHATO B TypOoreHeparopax?

14. OO6bsicHHUTe HEOOXOAUMOCTh YCTPOWCTBA aBTOMAaTUUYeCKOTO TallleHUst TI0JIs.

15. Ykaxute HegocTaTtku U nipenmMyiectsa AI'Tl ¢ racuTe/TbHBIMA CONPOTUB/IEHUSIMHU.

16. KakoBa nges ycrpoiicrsa AI'Tl HoBoro Tvmna?

17. OGBSICHUTH MPUHLIMIT TPOTUBOBK/IFOUeHUsI HanpsbkeHUsi B AI'TI A1 MOIIHBIX TeHepaTopoB.

18. KakoBbI TpH OCHOBHbIE TPYIIITbI CUCTeM BO30y»xeHUs TypOoreHepaTopoB?

19. Kakue ycsioBusi HeOOXOAUMBI [ijisi BK/IOUEHUsS] CHHXDOHHBIX TeHepaTOpOB Ha MapasiiefbHYyIo
paboTy criocobomM TOYHOM CMHXPOHU3ALUU, U KaKue TOoC/Ie[CTBUsS UMEIOT MeCTO MPH HecoOsTIojeHUH 3THX
YCJIOBUM?

20. IlepeuncauTh NOC/AE0BATEBHOCTD ONEpaLdi IPU TOYHOW PYYHOM CUHXPOHHM3ALUH.

21. Kak Harpy3uTh NOAK/IIOYEHHbIN K CeTH reHepaTop akTUBHOW U PeaKTUBHOW Harpy3kamu?

22. Kakue npubopbI yCTaHABIMBAIOTCS B KOJIOHKE CUHXPOHU3aL[UU?

23. Kak yCcTpoeH CTpenoYHbIi CHHXPOHOCKON? Kak BK/ItOUaeTCsl OH NpY CUHXPOHU3ALIUN?

24. Otmuure criocoba caMOCUHXPOHU3AL[MK OT CTI0CO0a TOUHOM CHUHXPOHU3AIUH.

25. 511 yero o6MOTKa poTopa MpH criocobe caMOCUHXPOHU3ALMY Tpe/IBapUTe/IbHO 3aMbIKaeTcs Ha
COTpPOTHUB/IEHUE?

26. YkasaTb MperMylliecTBa U HeJOCTaTKU 000MX CrIoCO60B CUHXPOHU3ALIUH.

27. Kakasi HauboJiblliasi MOILIHOCTb TpaHC(opMaTopa € eCcTeCTBeHHbIM Mac/ISIHbIM oXxJaxaeHuem? To
)Xe ¢ 00lyBOM paZiiaTopoB?

28. HaumHas C Kako¥ MOLHOCTH NIPUMEeHSIeTCsl LMPKY/ISALIMOHHOE OXJIaXJeHue Macsa?

29. Uto Takoe « HOMHHa/IbHasi MOLLIHOCTb TpaHC(opMaTopa»?

30. YeM 0OBSICHSIOTCS CHCTeMaTUuecKre Tieperpy3ku TpaHchopmaropoB? Kakue CylecTByrOT BU/IbI
CHUCTeMaTUYeCKUX Meperpy3ok?

31. Kakue aBapuiiHble nieperpy3Ky JOIMyCKarTCs /151 TPaHC(POPMaToOpOB, U YeM OHU BbI3bIBAIOTCA?

32. YTo NOHMMAIOT M0/, pery/IMpoBaHieM HanpsKeHUs! TpaHC(opMaTopoB?

33. YkasaTb pa3/Muusi peryJupOBaHus HallpsbkeHUst 0e3 Harpy3Ky U 10/ Harpy3Koi?

34. OO6BSACHUTb KOHCTPYKLIMIO TepeK/TFoualolllero YCTpoCTBa [ijisi Pery/IMpOBaHUsl HarlpsyKeHUs! TI07
Harpy3KoH.

35. UTo MOHMMAIOT TOJ, HOMMHAaJIbHOM MOILHOCTBIO aBTOTpaHcdopMaropa? UTo Takoe TuIlOBast
MOILIHOCTb ¥ UTO OHa XapaKTepu3yeT?

©ENDU AW



36. Ha kakue HarnpspkeHHs 1 MOLLIHOCTH U3rOTaB/IMBalOTCsl COBPEMEHHbIe aBTOTpaHC(OpMaTopbI?

37. Tlouemy HelTpa/iu aBTOTPaHCPOPMATOPOB [JO/KHBI OBITH BCer/ja 3a3emsieHbl?

38. Kakue mperMyliecTBa UM HeJOCTaTKA MMEIOT aBTOTPaHC(OPMAaTopbl II0 CPaBHEHUIO C
TpexoOMOTOYHBIMU TpaHCc(hopMaTopamMu?

39. B yeM COCTOMT Ha3HauUeHVEe CUHXPOHHBIX KOMIIEHCAaTOPOB?

40. [lnsg yero npu pacuete TOKOB K3 cocTaBisieTcs cxema 3aMeLeHus ?

41. ITouemy BCce CONPOTHBI/IEHKS], YYaCTBYIOIMe B pacueTe TOKOB K3, npu onpeznenenuu ux B Omax
JIO/DKHBI OBITh OTHECEHBI K eIMHOMY (6a3uCHOMY) HalpsDKeHUHO?

42. Kak onpezienuTb 6a3ucCHbIe COTIPOTUB/IEHUS] CUCTEMBI, TeHepaTopa, TpaHCopMaTopa, peakTopa,
JIMHUM?

43. HazoBuTe BCe MpUMeHsieMble IIPU pacueTax TOKOB K3 cpeiHe HOMUHA/IbHbIE HalpsUKeHUS.

44. Kak cieflyeT MOHUMaTh BbIpaXkeHUe « pe3yJ/IbTUPYIollee CONPOTUB/IeHUE B JaHHOU Touke K3»?

45. Tlouemy mipu oripefeneHun Toka K3 mpu TpexdasHom K3 Gepercsi Ud u pesynbrupyrolee
COMPOTUB/IEHUE OJJHOU (pa3bl?

46. Kak cnefyeT MoHUMaTh BbIpa)keHHe «cHcTeMa 0eCKOHeUHOM MOIHOCTHU»? KakoBbI OCHOBHbIE
rapaMeTpbl TaKOU CUCTEMBbI?

47. Tlouemy, MOMUMO TI€pUOJWYECKOM cocTapstonielr Toka K3, BO3HMKaeT amnepuofndyeckast
cocrassisitolas Toka K37?

48. YTo MOHUMAIOT 110/, OTHOCUTE/bHBIM TOKOM K3 1 Kakoe MpakTHUuecKoe 3HaueHue OH UMeeT

49. Kakoe BnusiHMe Ha Xof miporjecca K3 oka3biBaeT aBTOMaTuyeckoe pery/idpoBaHue BO30yKAeHUst
(APB)?

50. Kak ompezensttoTcs BesunHsl I, o, I, T, i a, ¥, i yg?

TectupoBanmue (TCk, TCn)

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema

OCHOBHOM THII 3/1eKTPOCTAHI{MI, Paco/iaraeMblid B I[EHTPe Y/IEKTPUUYECKHX U TeIJIOBBIX Harpy30K:
I'ry

I'POCu ADC

'5CuTA3C

+TOL

Menbiiue IKCITydTAIJMOHHbIE€ PACX0AbI U CEﬁECTOI/IMOCTb Mmpou3BOJACTBA 3J1€KTPPI‘-IECKOﬁ JHEPrumn
XdpaKTepHbI /i CTAHIUU THUIIA:

ASCuTITY

K2C

+I'3C

T3I]

Ha TEPppUTOPHUHA Poccuu 0obI1asA YacTh 3JIEKTPI/I‘IECKOﬁ JHEPrum BLIpaﬁaTblBHETCH:
+ Ha TeIlJIOBBIX 3/1eKTPOCTAHLIUAX

Ha JW3eJIbHbIX 3JIEKTPOCTaHLUAX

Ha r'MApO3J/IEKTPOCTaHLIUAX

Ha aTOMHBIX 3/IEKTPOCTAaHLIUAX

J/IeKTpUUYeCKHe CeTH Ha3bIBalTCA CeTSIMM C Ma/IbIMH TOKaMM 3aMbIKaHHMsl Ha 3eMJ/II0, eC/IM NPHU
3aMbIKAaHMHU OAHOH ()a3bl Ha 3eMJII0 TOKH UMEKT 3HAYeHMsI:

MmeHee 300 A

meHee 30 A

+ meHee 10 A

MeHee 20 A



K napameTrpamM CHHXPOHHOI0 reHepaTopa He OTHOCUTCSH:
KO3(dULIMEHT I0Ie3HOT0 JeNCTBUS

HOMMHAJIbHBIA TOK

HOMMHAJIbHAs! MOLL{HOCTb

KO3(dULIMEeHT MOLLHOCTH

+ k03¢ uLIMeHT TpaHCPopMaLU

YacroTa BpaileHHs TypOoreHeparopa npu 4ucie map mojrcoB p=2:
750 06/MuH

300 06/MuH

+1500 06/MuH

3000 06/MuH

1000 06/MuH

J/leKTpo3HepreTuyecKasi CicremMa — 3T0:

COBOKYTTHOCTb 3/IEMEHTOB, TTpeiHa3HAYeHHbBIX //Is1 PACTIpe/ie/IeHNsI U TIOTpebIeHusT SHePTrur
COBOKYTTHOCTb 3/IEMEHTOB, TTpeiHa3HAYeHHbIX /I/Is1 TPOM3BOACTBA U MOTPeb/IeHUst 37IeKTPOIHEPTUr
COBOKYTTHOCTb 3/IEMEHTOB, TIpe/IHa3HAYeHHbIX JI/Isl Tlepejaui U pacripeie/ieHust 31eKTPO3Heprun
COBOKYTTHOCTb 3/IEMEHTOB, TIpe/IHa3HAYeHHbIX /I/1s1 Tpeo0pa30BaHus U pacripe/esieHus 37eKTpUYeCKon
SHEprur

+COBOKYITHOCTb 3/IEKTPUUECKUX CTAHLIWH, TIO/ICTAHIIWH, TEIJIOBbIX U 37IEKTPHUECKUX CETeH,
PacCroIoXKeHHBIX Ha OJHOM TepPUTOPUX M 00beTUHEHHBIX OOIL[UM POIeCCOM TPOM3BO/ICTBA,
nipeoOpa3oBaHwusl, TiepeJjauy, pacrpezesieHus: U MoTpebIeH s TeTVIOBOM U 3/IeKTPUYeCKON SHepruu

K 31emMeHTaM 3/1eKTPO3HEPreTHYeCcKOu CUCTeMbI OTHOCUTCA:

JIMHUHY, TeHepaTopkl, TpaHC(hOPMAaTOpbI

+ reHepaTophl, TpaHC(OpMaTopkl, JIMHUU, BCTIOMOraTe/ibHOe 060py/0BaHKe, YCTPOICTBa yIipaBaeHUs U
perympoBaHus

yCTPOWMCTBA yIpaB/ieHusl U pery/IMpoBaHusi, TMHWH, TPaHC(HOPMaTOPhI

TpaHC(OpMaTophbl, reHepaTopbl, YCTPOKCTBA yIpaB/IeH s

BCIIOMOTaTe/ibHOe 000py0BaHMe, reHepaTophl, TPaHCPOPMaTOpbI

Jins moTpeduTeiell NepBoy KaTeropuu 0MYyCKaeTcs nepepbiB Ha BpeMs 3/1IeKTPOCHA0KeHH:
+ Ha BpeMsi aBTOMaTH4eCKOr0 BOCCTAHOB/IEHUS MTUTaHUs

3 MUHYTBI

1 cyTku

1 vac

BJIEKTPOHPI/IEMHI/IKI/I, nepepsiB B 3J'IEKTPOCH86)KEHI/II/I KOTOPLIX NPUBOJUT K MAaCCOBOMY HEJOOTIIYCKY
MNPOAYKIIUHU, OTHOCATCAHA K CJIE,Z[ymIJ.IEﬁ KdaTeropum:

\Va

I

II1

1Y

+11

Jins 3neKTpocHab)keHHs1 moTpeduTeieii I Kateropuy He MpUMeHAETCA cXxeMa:
+opHa cucTeMa COOPHBIX LIWH

OflHa CeKLIMOHUPOBAHHAsI CUCTeMa COOPHBIX IIMH 3aMKHYTasi B KOJIbL[O

OZIHA CEeKLIMOHHUPOBAHHAsI CCTeMa COOPHBIX IIHH C CEKLIMOHHBIM PEaKTOPOM
OZiHA CeKLIMOHUPOBAHHAsI CCTeMa COOPHBIX IIUH

JIBe CUCTeMbI COOPHBIX ILIHH



KauecTtBO SHEKTqueCKOﬁ JHEPI'UH XdpPaKTEepPHU3yeTCo:
HaHpH)KEHI/IEM, YacToTOM CeTH, MOLIHOCTBIO

I-IaCTOTOI‘/JI, CHMMETPHEﬁ U CMHYCOUJd/IbHOCTBIO

HaHpH)KEHI/IEM, CHMMETpHEﬁ N CUHYCOUAd/IbHOCTBIO

HaHpH)KEHI/IEM, YacToTOH CEeTH, 3JIEKTPUUECKHNM TOKOM
+HaHpH)KEHI/IEM, YacToTOM ceTuy, CHMMeTpHEﬁ N CUHYCOUAd/IBHOCTBIO

J/leKTpHYeCcKHe MOACTaHIMH NpeAHa3HaYeHbI JJI:
riepe/jauu ¥ pacripezie/ieHusi 3eKTPO3HePr U
TpaHC(hOPMaIUY 37IEKTPOIHEPTUH.

riepesjauy 371eKTPOIHEPTHH.

+TpeoOpa30BaHMs U pacripe/ie/ieHus! 37IeKTPO3HePT U

K TynUKOBBIM OTHOCATCSA MOJACTaHLINU:

+I1pricoeuHeHHbIe TTTyXOW OTIMAMKOM K OHOM WK ABYM TPOXOASIIUM JTUHUSM

PacnionoykeHHble B Hauasie TMHWAMN 3/1eKTporiepeauut

BkitoueHHbIe B pacCeuKy OJHOW WY [BYX JIMHUM C JIByCTOPOHHUM MUTaHUEM

K KoTOpBIM prcoeHEeHO Ooslee ABYX JIMHUI TIUTAIOLIeH CeTH, MPUXOAIIUX OT JBYX Wi Ooree
371eKTPOYCTaHOBOK

[Monyyatoliyie 371€KTPOIHEPTUIO OT OJHOW 3/IeKTPOYCTaHOBKH 110 OAHOU W/ HeCKOJIbKUM Tapa’lie/lbHbIM
JIUHUSM

HoMuHa/bHBIM HanpshKeHHeM 3/1eKTPOYCTaHOBOK Ha3bIBaeTCs:

HanpskeHue sneKTprueckoi Lieny, K KOTOPOW MOJK/TIOUeHa 3/1eKTPOyCTaHOBKa
Hanpspkenue Ha 5-10% Bblllie HANpsDKEHUS 1eKTPUUYEeCKON CeTU

JIuHeltHOe HanpsKeHUe 371eKTPOyCTaHOBOK

+HaripspkeHue, 1py KOTOPOM 3/1eKTPOYCTaHOBKHU TpeJiHa3HaueHbl Jis AJIUTeTbHOM paboThl
HanpskeHune, KOTopoe BbIIEP)KUBAIOT 3/1€KTPOYCTaHOBKU

C TOUYKH 3peHHs HA/|e)KHOCTH YJIeKTPOCHA0KeHHs MOTpeduTe/H Pa3fie/IAITCA Ha CIe[ylomue
KaTeropmu:

v

II

v

I

+I1I

Tun Tpancdopmaropa Tpex(asHoro c pacijenyieHHon 00MoTkoit HH, c cucremoint oxnaxaeHust «[I», ¢
peryasaTopoM Hanpspkenus PITH:

TPALTHC

TATH

THILL

+TPOH

KOHCTPYKTHBHOI U MeXaHNUYeCKO! 0CHOBOM TpaHcopMmarTopa AB/IAETCA:
bak Tpancdopmaropa

Oxyaxkzarolee yCTporCTBO

3allUTHbIEe Y U3MepHUTe/IbHbIe YCTPOMCTBA

O6moTKH

+MarHuTornpoBo/,



He u3roraB/IuBaTCA CHI0BbIEe TPaHChOpPMaTOpbI:
TpexobMOTOUHBIE

ABToTpaHchopMaTopbl

C paciijerjieHHbIMH 0OMOTKaMu

[IByxoOMOTOUHBIE

+0OaH000MOTOUHBIE

ABTOoTpaHcdopMaTop OT/IMYaeTCs 0T CH/I0BOro TpaHcdopmaropa:
Hanuunem snekTprueckor cBs3u Mmexay oomorkamu CH u HH
Hanuurem snekTprueckor cBs3u Mmexay oomorkamu BH, CH u HH
+HanuuneM 31eKTprueckor cBs3u Mexay ooMmorkamu BH u CH
Hanuunem sekTprueckod cBs3u Mexay ooMorkamu BH u HH
Hanuurem BCTPOEHHOTO aBTOMaTUuyeCKoro peryisaTopa HarpsokeHUus

PerynupoBars HanpspkeHHe TpaHcgopmaTopa 6e3 OTK/IIOUeHHs ero 0T CeTH MO03BoJIsAeT YCTPOHCTBO:
ABP

APB

+PIIH

IIEB

YbO

Hawu6oJ/1ee 4acTo B 3/1IeKTPOYCTaHOBKAX BCTPEYAETCS:
Byxda3Hoe KOPOTKOe 3aMbIKaHHe

Byxda3Hoe KOPOTKOe 3aMbIKaHKe, Ha 3eMJTI0 uepe3 AyTy
Tpexta3Hoe KOpPOTKOe 3aMbIKaHHe

Byxda3HOe KOPOTKOe 3aMbIKaHHe, Ha 3€MJTI0
+OpHOda3Hoe KOPOTKOe 3aMbIKaHHe

K cuMMeTpHYHBIM BH/AAM K.3. OTHOCHUTCH:
OpHodazHoe K.3 B CeTsIX C 3a3eMJIeHHON HeUTpasbio
OpHodaszHoe K.3 B CeTsIX C U30/IMPOBAaHHON HEUTPasbio
[ByxdaszHoe K.3 B CETIX C 3a3eMJIEHHOW HEeHUTPaJIbIo
[IByxda3Hoe K.3 B CeTsIX C U30JIMPOBaHHOI HeNTpasbio
+TpexdasHoe K.3 B CeTIX C U30/IMPOBAHHON HEHTpaslbIo

Buj CHMMETPUYHOT0 KOPOTKOI0 3aMbIKAHHA:
Bce BU/IbI KOPOTKOTO 3aMbIKaHUSI

Byxda3Hoe KOPOTKOe 3aMbIKaHHe
+Tpexda3Hoe KOPOTKOe 3aMbIKaHHe
IByxda3Hoe KOPOTKOe 3aMbIKaHHe, Ha 3€MJTI0
OpHoda3Hoe KOPOTKOe 3aMbIKaHHe

KOpOTKOE 3dMBIKdHHE B 3JIEKTPOYCTAHOBKAX COIIPOBOXXAA€TCA:
YBe/nnMueHWeM TOKa U COTIPpOTUBJIEHUSA

IToH>KeHreM TOKa U yBe/IMueHrneM COIIpOTHUBJ/I€HUA

IToHmwxeHuemM HallpsbkKeHre 1 yBeJIMdyeHrneM COIMPOTHUBI/IEHUA
IToHmwxeHuemM HallpsbKeHre 1 YMEeHBIIEHUEM TOKa

+I1oHM>KeHneM HallpsbKeHre U yBeJIMYeHHeM TOKd

KOPOTKOE 3dMBbIKdHHE COMPOBOXAAETCA:
H3meHeHMEeM HallpsKeHWs B AOITYCTUMBIX IpeAe/idX U yBeJIMUeHHe TOKa Y HOTPE6I/ITEHH
YBenuueHuem TOKa, ITIPKX 3TOM Hallps>KeHHe 0CTaeTCAd HEM3MEHHbIM
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Pe3kuM 1oOBBIIIIEHHEM TOKA U Hallps’>KeHW Ha BbIXOJe reHepaTopa
YBe/nMueHWeM TOKa U COTIPOTHUBJIEHUS, UTO BBI3bIBAET TTOBBIIIeHHBIN Harpes
+Pe3KUM CHU>XKEeHUEeM Hallps>KeHUa BO/IM3M MecTa MOBpPeXAE€HWA U YBE/IMUEHUEM TOKA

K cnenpanbHbBIM TEXHHUYECKHUM Cpe/iICTBaM /jIsl OTPAaHHYeHUsA TOKA K.3. OTHOCATCSA:
ATIB Ha nmuHUSX

TpaHchopMaTopsI € paciriernieHHONH 0OMOTKOM HU3KOTO HalpsiKeHust

Jyroracsiiye peakTopbl

Cek1MOHMpOBaHUe CeTU

+TokoorpaHuuMBaroLe peakTopbl

PacueT TOKOB K.3. /i1 BpeMeHH t>0 Heo0XoAuM /is:
BbIOOpa CUJIOBBLIX TPaHC(HOPMaTOPOB

BbIOOpa M30/ISITOPOB

+BbIOOpa KOMMYTALIMOHHBIX arapaToB

BbIOOpA >KeCTKUX IIUH

PacueThbl TOKOB KOPOTKOI0 3aMbIKaHUS BbITIOTHAKTCS /I/IA:

BbIOOpa CXeMbl pesieliHOM 3allIUThI

OLIeHKH 371eKTPO/IMHaMHUYECKOr 0 elCTBUS TOKa

+ BbIOOpa ¥ IIPOBEPKY IapaMeTpOB 371eKTPO000pYyA0BaHMs, a TAKXKe YCTaBOK pereiiHOM 3alUThl
OLIeHKM TepMHUYECKOT0 U 1eKTPOJMHAMUYECKOT0 J1eHCTBHS TOKA

Hau6osb1ui TOK Npu Tpexga3HoM KOPOTKOM 3aMbIKAaHHHU B YJ1eKTPUUECKOU CeTH
In

ia

I00

Lo

+Hy
TOKHM K.3. He OrpaHUYHBAeT:
CeKLIMOHUPOBaHue

rnpuMmeHenue bTY

yCTaHOBKA peakTOpOB

+TIpUMeHeHHe aBTOTpaHCcopMaTopa

B oTK/II0YAIOIUX anmnaparax Bbilie 1 KB He MpUMeHsAeTCsA Crocob rameHue Jyru:
raiieHve Iy B BO3/yXe BbICOKOTO iaB/IeHUs

+raileHye AyrU B 37erase BbICOKOTO JJaB/IeHUs!

raiieHve yr'u B BaKyyme

yAJIMHEHUe 1yTU

Ha nanpsokenue o 1000 B He npumeHsiorcs:
PYOUTEHUKU

TrpeloXpaHnuTesv

+CUJIOBBIE BBIK/IFOUATeIN

NepeK/royaTe/Imu

PyOuU/IBHHK - 3TO KOMMYTALlMOHHBIN anmnapar, npejHa3HaYeHHbIH JIf:

yTpaB/ieHUs U 3al{MThl OT [Teperpy30K 1eKTPUUYeCcKOM ey MOCTOSIHHOTO U [TepeMeHHOr 0 ToKa
aBTOMaTUUeCKOrO OTKJ/IFOUEHUS U BK/IFOUEHMS Lely MTOCTOSIHHOTO U ITePeMEeHHOr0 TOKa
MepeKII0YeHUs] S7IeKTPUYECKOH LieNy TTOCTOSTHHOTO Y TIePeMEeHHOr0 TOKa
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+ PYUYHOIO OTK/IIOUEHHSI U BK/IIOUEHMS Le€Nu IIOCTOSHHOIO MW TIEPEMEHHOI0 TOKa C TOKaMU [0
HOMMHAJ/IBHOI'O

PacuenuTe/u siBJAIOTCA OCHOBHBIMH 3/IeMeHTaMH KOHCTPYKLIMH:
pPyOUTLHUKOB

nepeksroyaresnen

KOHTaKTOPOB

+aBTOMAaTHUUeCKUX BO3AYIIHBIX BbIK/IFOUATe e

KoHTaKTOp - 3T0 KOMMYTAallMOHHBIH anmnapar, Npe/jHa3HaYeHHbIN /|JI:

yTpaB/ieHUsI U 3allUThl OT Meperpy30K 3/1eKTPUUYeCKO LielU MOCTOSTHHOTO M MepeMeHHOro ToKa
aBTOMAaTHUUeCKOTO OTKJ/IFOUeHUsI LieMU MOCTOSTHHOTO TOKa B HEHOPMaJIbHBIX peXKuMax

+yacThix (0 600-1500pa3/uac) KOMMYTal[Mi /1€KTPUYECKOW Lely MOCTOSTHHOTO U TepeMeHHOro TOKa B
HOPMaJIbHBIX pe)KUMax

PYYHOTO OTK/IFOUEHUsI U BK/TFOUEHUS L|eNU MOCTOSTHHOTO U TlepeMeHHOI0 TOKa C TOKaMU [0 HOMUHATbHOTO

MarsuTHbIe MycKaTe/Iu NMpeAHa3HayeHbl AJ15:

PYYHOTO OTK/IFOUeHUSsI ¥ BK/TFOUEHUS LieMU MOCTOSTHHOTO M MepeMeHHOr0 TOKa C TOKaMH 10 HOMUHA/IbHOTO
yTpaB/ieHUsl 3/IeKTPO/IBUraTe/IsIMU B HOPDMa/TbHOM peKHUMe

+ aBTOMAaTMYeCKOro OTK/IHOUeHUS W BKJIFOUEHUs LM MOCTOSSHHOIO W MepeMeHHOro TOKa B HOpMasbHBIX
peXxxumax

yTpaB/ieHUst 3/IeKTPO/IBUraTe/IsIMA B HOPMa/IbHOM PeKUMe U 3alliUThl UX OT Teperpy3ku

Pa3seguHuTe/ b — 3TO:

KOHTAKTHBbI KOMMYTALAOHHBIA arrmapat, TpeJHa3HaueHHbIN [/ BK/IOYEHUs] U OTK/IHOUeHUS] TOKOB B
JHOOBIX peXKumax

KOMMYTALIMOHHBIA armapar, TpeAHa3HayeHHbIM [/ BK/IOUEHUSI W OTK/IOUeHHUs 1[efd B aBapUNHBIX
peXxxumax

KOHTaKTHBIM anrapar, IpeiHa3HaueHHbI [jisi peBepCMBHOIO IyCKa JBUTraTeseil

+KOHTAKTHBI KOMMYTAI|MOHHBIN arnapat, MpeJHa3HaueHHbIM [ BK/IFOUEHHWsS W OTK/IIOUeHHs Iiernu 0Oe3
TOKa WU C He3HAUUTE/IbHBIM TOKOM

KOHCTPYKTI/IBHO OTCYTCTBYHT pPA3bEeJUHUTE/IN:
IOoABECHOI'O THIIa

TFOPpHU30HTA/IbHO-TTIOBOPOTHOI'O TUIIA

KaTdAILero Turia

+BAaKyyMHOI'O THIIa

JIns cOOPHBIX MIMH U OIIMHOBOK I'PY mpHUMeHSIOTCS:
JKeCTKHe CTaslbHble LLWHbI

+)KeCTKHe aJIlOMUHUEeBbIE LLIUHbI

rubkue arOMUHHEBbIe TIPOBOAA

rubkue cTajsbHbIe TIPOBOJA

TpaHcdopMaTopbl TOKA He BEIOUPAIOT MO CJIEAYIOLEMY YCIOBHIO:
T0 KJIaCcCy TOYHOCTH

10 BTOPUYHOM Harpy3ke

TI0 HarpsDKeHUo

+TI0 OTKJTIOUAOIL[e CITIOCOOHOCTH

Crnioco0bI rameHusi 3JIEKTPUYECKO# [yrd, NCIo/ib3yeMble B anmaparax Ao 1000 B:
raiieHve yrd B rasax BbICOKOI'O /laB/ieHUs, IBU)KeHUE IyTY B MarHUTHOM T10J1e, YAJTMHEHUe IyTH
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raiieHve yr'u B BaKyyMe, yJIMHEHUe IyTH, ABM)KeHUE IyTU B MarHUTHOM I10/1e

JlelleHre JJIMHHOM 1yTY Ha psiJ, KODOTKKUX, raileHye Ayru B Macje, yJjIMHeH e ayra

+y[JIMHeHue IyTH, ABY)KeHNe YT B MarHUTHOM T10J1e, [le/leHre JJIMHHOM yTY Ha PsAJ, KOPOTKUX, ralieHye
JYTH B Y3KUX LL[eJIAX

Jins ranieHys 3/1eKTPUUYeCcKoU Ayry B annaparax Ao 4 Boime 1000 B ucnions3yercs:
raieHue B 3j1erase

raiieHve yru B Macie

raiieHve Iy B BaKyyMme

+ raiieHue yTy B y3KUX Le/sX, YAJIUHEHUe 1yTy

Jns rameHuss 31eKTPUYeCKOW JAyrd B BbIK/IOYareaax Harpysku tuHa BH-16, YCII-35Y
HCIIO/Ib3YeTCH:

3aTsAruBaHue JeKTPUYEeCKOU yTU B Y3KUe Le/u

ras 1o/, JaB/ieHueM, ITOCTOSTHHO HaxOZSLIUMICS B yroracuTebHON Kamepe

BpallleHre JYTM B HOJIe NTOCTOSIHHBIX MarHWTOB, BCTPOEHHBIX B MO/|B)KHbIE U HETIOABWKHbIE KOHTAKThI
+Tra3, BbIe/SIOIIUICS B yroracuTe/IbHOU KaMmepe B MOMEHT F'OpeHHsl 3/1IeKTPUUeCKOU IyTr

Bbibepume HecKobKO NpasuibHbIX 8APUAHMO8 omeema

K 31eMeHTaM KOHCTPYKIIMHA CHHXPOHHOI'0 reHepaTropa He OTHOCHTCSA:
00MOTKM

+cepaeunuk (50%)

+pactmmpuresib (50%)

poTop

K TenmioBbIM JIEKTPOCTAHLUAM HE OTHOCATCH:
I'TY u T2IL]

+IIT'Y (33%)

+TADC (33%)

+I'2C (33%)

YKa)kuTe AO0CTOMHCTBO, KOTOPOe He/Ib3sl MPUMEHUTD K BOJAOPO/JHOM CHCTeMe OXJIaXK/AeHUsT:
+mno>kapobe3omnacHocTb (50%)

OTCYTCTBUE OKHCJIeHUs] U30/SILUU B Cpefie BOAOPO/a

MeHbIIIasi TVIOTHOCTh Y BOAOPO/a, UeM y BO3yXa

+ B3pbIBoGe3omnacHocTh (50%)

O0BbeUHEHHbIE YHEProCHCTEMBbI MMEKWT mnpeuMyiiecTBa. Kakoe M3 mepeurc/IeHHbIX He SIB/ISAETCA
NpeuMyLiecTBoM?

TIOBBIIIIEHHEe THOKOCTH PabOThI 37IEKTPOYCTaHOBOK

+yBennueHune HagexxHOCTU (50%)

TIOBBIIIIEHHE KaueCTBa 37IeKTPOIHEPrur

+yBe/lMueHre CyMMapHOro pe3epBa MoLHOCTH (50%)

CunoBble TpaHcopMaTopbl ¥ aBTOTpaHcopMaTopbl NpeJHa3HaueHbI //IA:
TIOHW)KeHHsl HallpsDKeHUsT U TOKa

+mnpeobpa3oBanus HamnpsbkeHus (50%)

ripeobpa3oBaHus TOKa

+npeobpa3oBaHMsl 3HEPIUU C OHOTO HanpspkeHUs Ha Apyroe (50%)

Ha nanpsokenue g0 1000B npuMeHs0TCA C/1eAylolMe annaparbl:
pasbelMHUTENN
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+aBTOMaTUuUecKure Bbik/touarend (50%)
OT/leNiTeNnu
+pa3psagHuku (50%)

Taomna 3 — Kpurepuu oneHKH c)OPMHUPOBAHHOCTH KOMIIeTeHIUH

Kpurepuu onjeHrBaHust chOpMUPOBAaHHOCTH KOMITeTeHLIMU (4aCTH
KOMITeTEHL1H)
COOTBETCTBYET OLIeHKe «3auTeHO»
50-100% oT MakcHUMaaLHOro basia

Koz 1 HauMeHOBaHUe WHIMKATOpa
JIOCTHXKeHUs] KOMIeTeHL U1
(4acTu KOMIIeTeHL[UN)

CTyAEHT IMPUHKUMAET dKTUBHO€ YU4adaCTHE B XOZe IMpoBeJeHUsA

N-1nkoc-1 OcymecTsiiser MpaKTUUYeCKUX 3aHSTUH, 3HaeT CXeMbl IepBUUHOM KOMMYTal[ix
MOHHUTOPUHI TeXHUUECKOTO CTaHLWW U TIO/CTAHLIUM, MMPaBU/IbHO OTBeUaeT Ha MOCTaB/IeHHbIe
COCTOSTHUSI 000PYZ0BaHUS BOTIPOCHI 110 TeMe, 3HaeT 00I11e CBe/leHUsI O IPOK3BO/ICTBE
MO/CTAHLIMH 3/IeKTPHUYECKUX 3/IeKTpUUeCKOM 3Hepruu, Ha 6a30BOM ypoBHe TOTOB
ceTen OCYILeCTBJIATb MOHUTOPUHT Te€XHUUECKOTO COCTOSIHUS

000pyAoBaHUs TIOJCTAHIUM NEKTPUUYECKUX ceTel

Mopaynb 2. Cxembl 3/1eKmMpocHadxiceHust nompedumeseti

Bonpocbl 05 cobecedogaHust

1. Kak ot comnporusienuss B OMax neperiTy K OTHOCUTE/ILHOMY PacyeTHOMY COTNPOTHBJIEHUIO?

2. KakoB nopszok pacuera TokoB K3?

3. Kakos nopsizok pacueta TokoB K3 nipu gByxdasnom K37?

4. B kakux cnyvasx pacueT TokoB K3 ciieyeT mpon3BOAUTD 0 OTJe/IbHBIM T'eHepUPYIOLLIUM LieTsiM?

5. B kakux ciyuasix pacueT TokoB K3 pekomeH/yeTcsi TPOM3BOAUTD 110 001[eMy pe3yabTUPYHOLeMY
COTIPOTUB/IEHUIO?

6. Kak BbIOMparOT HOMUHATBHBIM TOK U UHAYKTUBHOE COTPOTHB/IEHHE CEKIJMOHHBLIX PeaKTOPOB?

7. C KakoW 1Liesibl0 B JIMHUAX KB, OTXOASIIMX C LIMH CTAaHLMM WX MOACTAaHLWM, yCTaHaBIMBaOT
JIMHelHble PeaKTOphI?

8. Kakoe BiusiHHe OKa3bIBalOT aCUHXPOHHbIE JBUraTe/M Ha BeJMUMHY ToKa K3 Ha cOOpHBIX IIMHAX
COOCTBEHHBIX HYX], CTAHL[HI?

9. Kak ormpefjeluTh CyMMapHbIi HOMHHANbHBIA TOK 37€KTpo/iBUraTesield COOCTBEHHBIX HYXK],
TIPUCOEANHSIEMBIX K IaHHOMY TpaHC(OpPMaTopy COOCTBEHHBIX HYKA?

10. Kakasg pasHulla MeXxAy TajJieHreM U ToTepeld HampsbkeHUs B peaktope? Kak CBsi3aHbl MeXAy
co00ii 3TH BeTMUKHBI?

11. Kak u3mepuTh NOTepIO U NajieHre HamlpsbKeHUs B peakTope /1edCTBYOLel yCTaHOBKU?

12. 3a cueT uero Co37aeTcs OCTaTOYHOe HarpspKeHWe Ha IIMHaX CTaHLWW WK MOACTAHLMN TpHU
KOPOTKOM 3aMblKaHUW B peaKTUPOBAaHHOW JIMHUU 3a PeakKTOpoM?

13. Kak onpezieluTh OCTaToOYHOe HamnpsbkeHUWe Ha IMHax? KakoBa Zio/pkKHa OBbITh ero MUHUMasbHast
BesinurHa? B ueM 3ak/rouaeTcst posib OCTaTOUHOI'O HalPsKeHUs ?

14. I'me npUMEHSIIOT CIBOEHHbIE PEaKTOPbI?

15. Kakoit pexxum paboTbl TpaHC(HOPMATOPOB Ha TMOHU3WTENBHBIX TOACTAaHLUAX CIIOCOOCTByeT
CHWKEHUIO BeJInurHbI ToKa K3 1 mouemy?

16. TloueMy [Be mapasuie/ibHble peakTHpoBaHHble JMHUM 6-10 KB paboTaroT, Kak MpaBU/IO, Ha
TIPUEMHOM KOHL|e pa3/ie/lbHO, Ha pasHble CeKLUU?

17. YUem 0OBsICHSIETCS MeXaHWUYeCKOe B3aMMOJEeNCTBHEe TMPOBOAHUKOB TPU TPOXOKAEHWUU 10 HUM
TOKa?

18. B kakux iyvasix Ajisi IOMH TIPUMEHSIIOT TaKeTbl M3 HeCKOJIbKMX mosioc? Yem pasnmyarorcs
ycsioBusi pabotsl nipy K3 momockl, HaxosIeics B rakeTe, U OTAebHOM M0JI0Ck] Ha ¢a3y?

19. Kakum 06pa3oM MO)KHO YMEHBILIUTb YCUIHE OT B3aMMO/IeMCTBUSI TIOJI0C TaKeTa MeXXy co00ii?

20. Kakue TemrIiepaTypbl HarpeBa JOIyCKalOTCSl /ISl TOJBIX LIMH M OPOHUPOBAaHHBLIX Kabeseil Tipu
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HOPMaJIbHOM peXXuMe paboThI?

21. KakoB Harpes IIIMH U Kabesieli gomyckaetcs npu K3?

22. Yto Takoe BK? [I7151 yero v Kak omnpezesisitoT ero 3HaueHue?

23. Kak ompezfenuTb MUHUMAa/bHOE CeueHHe MPOBOJHKMKA, JOIyCKaeMOe C TOUKU 3peHHsl HarpeBa
ripu K3?

24. Tlo KakKMM OCHOBHBIM TapameTpaM BBbIOMDAIOTCSl CJie[ylOl[e TOKOBeAYIe YaCTH: >KeCTKUe
IIMHBI, TUOKKWe 1IMHbI, Kabesu, no/iBecHble THOK1e TOKOTIPOBO/BI?

25. Kakoga 1116 BbIOOpa MPOBOJHUKOB 110 SKOHOMUUECKOM MJIOTHOCTH TOKa?

26. B kakux Lernsx He MPOU3BOAUTCS BbIOOpP MPOBOJHUKOB IO SKOHOMUYECKOM TUIOTHOCTU TOKa M
rnoyemy?

27. B uyeM 3akiodaeTcsi 0COOEHHOCTb MeXaHWYeCKOro pacueTa ABYXIIOJOCHBIX W TPEXTOJIOCHBIX
LIMH?

28. Kak J0/mKHBI ObITh YCTaHOB/IEHBI IIIMHBI HA U30/ITOpaXx?

29. Ilo KakuM rapamMeTpaM BbIOMPAIOT OTIOPHbIE W30JISATOPbI?

30. B uem 3aksrouaeTcs siBieHHe KOPOHBI Ha npoBogax? [ToueMy ciesyeT u3beratb KOpOHbI?

31. Kak npou3BoAMTCs MpOBepKa MPOBOZIOB Ha KOPOHY MPY OAHOM MPOBOJE U MPH PacLeneHHbIX
MpOBOJAAX?

32. KakoBa npruriHa 00pa30BaHUs 31eKTpUYEeCKOU JyTry Mpu pa3pbiBe 1ieru, 06TekaeMoii TOKOM?

33. OO6BSACHUTb MeXaHU3M yJJapHOW U TepMUUYECKON MOHU3ALIUH.

34. B yeM 3ak/rouaeTcsi pasHULIA MeXAy TOpeHreM IyTU U XUMAYeCKUM TOpeHreM?

35. Kakue cy1ecTByIOT [jBa OCHOBHBIX BH/@ IeMOHU3ALIUU U B YeM OHU COCTOSAT?

36. Kakue mepbl IPUMEHSIIOT [I/1s1 yCUIeHUsI 000MX BUIOB /IeMOHK3AL[UN?

37. Kak pacrpepensieTcsi mnajZieHWe HanpsDKeHUsi BAOAb Ayru? Yem xapakTepu3yeTcsl KaTOJHOe
Y aHO/IHOe TafleHus HallpsbKeHUs Y Ta/ileHre HarpsbkeHust B cTosibe Jyru?

38. OO6BsCHUTD MPOLIeCC rallieHust Jyr'y B BLIK/IH0UaTesie 10 YIPOIeHHOW OCLW/IIorpaMMe.

39. Kakue anmapaTbl OTHOCATCA K aririaparam g0 1000 B?

40. [lns yero naTpoHbI IIpeJOXpaHUTes el 3aro/HSAI0T KBapLieBbIM [1eCKOM?

41. Kakumu pacLenuTessiMi CHabKaroTCsl aBTOMAThI?

42. B yeM COCTOWT Ha3HaUYeHHe KOHTaKTOPOB U ITyCKaTeJsiei?

43. B Kakux cjlydasx pa3periaeTcsi IpOM3BOJUTh OMepaLivy C pa3beJuHUTEISMU?

44. Kak ycrpoens! nipegoxpanurenu [1K v [TKT?

45. Tlouemy BBIK/IFOYATE/N HArpy3KHU JOMYCKaOT OTK/IFOUeHHe TOJIbKO pabourX TOKOB Lieru?

46. YeMm OoT/IMuUaeTCs OTAEIUTENb OT pa3beJUHUTENS?

47. YeM oTyiMyaeTcs OTAe/NnTeNb OT KOPOTKO3aMblKaTesisi? [loueMy KOpOTKO3aMbIKaTe/lu B CUCTeMax
110 kB ¥ BbIllIe BBINOTHAIOTCS OAHOIO/OCHBIMY, @ B cCUCTeMax 35 KB — JBYXIOFOCHBIMU?

48. Kakue TUMbI MHOTOOObEeMHBIX BhIK/THOUaTes el U3BeCTHbI?

49. Kakue npuurHbI B3pbiBa MHOTOOOBEMHBIX BBIK/IFOUaTe/iel Ha HarpsbkeHue KB?

50. Kak ycTpoeHa racuTesibHasi Kamepa BbIK/IrOUaresnei cepuu Y-220?

TectupoBanmue (TCk, TCn)

Bbibepume HecKobKO NpasuibHbIX 8APUAHMO8 omeema

Pa3beiHUTE/IIMHU He [JONyCKAaeTCA BBINOIHATH C/1eJyl0lHe onepaniu:
+0TK/IF0UeHUe U BK/IIOUeHWe HelTpaseild TpaHChopMaTopoB B MOObIX pexkumMax (50%)
OTKJ/IIOUEHHe Y BK/IIOUeHMe 3apsiJHOrO TOKa IIIMH

OTKJIFOUeHMe TOKa Harpysku o 15 A npu HanpsbkeHuu g0 10 kB

+0TK/IF0OUeHNe TOKa KOPOTKOro 3aMbikaHus (50%)

Bbibepume 00uH npaguibHblil gapuaHm omeema
B mnipefoxpaHUTeNAX C pa30opHbIMH mnarpoHaMu Tumna IIP mlaBKHe BCTaBKH MOryT OBITh
BBITIO/THEHBI H3:
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Me/I ¥ [IMHKa
Me/Id ¥ aJTFOMUHMSI
cepebpa ¥ aFOMUHUS
+I[MHKA U CBUHILIA

KopoTKo3aMbIKaTe/b - 3T0 KOMMYTAI[HOHHBIH anmapar:

rpeHa3HAUeHHBIN [IJi1  OTK/IIOUEHHWS] JIeKTPUUECKOW 1[eld B HEeHOPMalbHBIX peXUMax paboThl
TpaHc(opmatopa

+TIpefHa3HAUeHHBIN [/ CO3ZIaHUsSI MCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHUSI B LielU TpaHCdopMaTopa Mpu
BUTKOBOM 3aMbIKaHWUW BHYTPH TpaHC(opMaTopa C 1je/Tbi0 ero JabHeMiero OTK/IrueHu s

C CaMOBO3BPATOM TIpeAHa3HaueHHbBIN /151 CO3[AaHUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHUsI TIPH BUTKOBOM
KOPOTKOM 3aMbIKaHUU

ripeJHa3HaueHHBIN [I/1s1 YTIpaB/IeHHs 31eKTPHUUeCKOU 11eMbi0 MPY KOPOTKUX 3aMbIKAaHUSIX

OT1aenuTenu npegHa3HaueHbI AJIs:

PYUYHOTO OTK/TIOUEHHSI 00eCTOUEHHBIX LIereH

PYUYHOTO OTK/IFOUEeHUs Lierieid Mo, Harpy3Kou

+ aBTOMAaTHUeCKOTO OTK/IIOUEeHHUsSI 00eCTOUEHHBIX Iierei
aBTOMAaTHUUeCKOTO OTKJ/IFOUeHUs Liereil 1oj, Harpy3Kou

OTtaenuTeNb OT pa3beJUHUTEISA OT/IMUAETCH:
rabaputamu

criocoboM rareHust Ayru

KOHTAKTHOM CUCTEMOM

+TIPUBO/IOM

ToKoorpaHHYHBAKOIIUM CBOMCTBOM 00/1aJal0T 3/IEKTPUYECKHE anapaThbl:
pa3beMHUTETH

+TIpeoXpaHUTeN

KOHTAKTOPbI

CHUJIOBBIE BBIK/TFOUATE TN

B npepoxpanurensax ITK peOpucThlii KepaMuUyeCcKUl CepieUHHUK MpelyCMaTPUBaeTCsI:
Juist obecrieyeHrs MeXaHUUeCKOM TIPOYHOCTH KOPITyca MpeJoXpaHuTesis

+77151 obecrieueHust 371eKTPOJUHAMHAYeCKOM MPOUYHOCTH TIPYA KOPOTKOM 3aMbIKaHUU

nipu Tokax Jjo 50 A a1 obecriedeHrsi MeXaHUUYeCKOM MPOYHOCTH BCTaBKU

JU1s1 OTpaHUYeHUs] KOMMYTaLMOHHBIX [TepeHarpsbkeHuH

B npepoxpanutensix Tuna IIBT pisi rameHusi 3/IeKTPUYeCKo# Jyrd, 00pa3oBaBIIeiics Moc/ie
pacniaB/JIeHHs BCTABOK, HCIO0/Ib3YIOTCH:

JlejleHye Iyry Ha psifi KOPOTKUX C OJHOBPEMEeHHbIM YAJIUHeHHueM NyI'u

+/laB/IeHrie UHEPTHOT'O ra3a B TpyOKe MpeoXpaHUTesIst

JlejleHye Iyry Ha psifi KOPOTKUX AyT

YAJTMHEHWE IyTH, KOTOPOMY CITOCOOCTBYeT 0c00asi KOHCTPYKIIUS TUIaBKOM BCTaBKU

Z[I[H CHM)XKEHUA TeEMII€EpATypbl IIV/IAB/IEHHA BCTdBKH B IIPp€AOXPAHHUTE/NAX C HAIIO/JIHUTE/IEM
HCIT0/Ib3YyeTCA:

+METaJIJIprI/I‘—IECKI/Iﬁ BCI)CI)EKT - Ha IMOJIOCKH M€ 1 HallaAHbI LIIapUKKW OJIOBa

mpope3y, yMeHblIaloiye ceueHue

IMJIaCTHUHBI TTIeEpEMEHHOI'0 CeYeHUs

HAI10/THUTeE/Ib, KOTOprﬁ IpHU rallieHu AyTrr OKHUCIAETCA (peaKL[I/IH MpOTeKaeT C ITOIVIOLeHUEM 3HepFI/II/I)

14



BrbikaTHasa Tenexxka KPY MoXkeT 3aHMMaTh MOJI0)KEeHHe:
pabouee, UCIbITaTe/IbHOE U OTK/IFOUEHHOE

PEMOHTHOE U UCTIbITaTe/IbHOe

pabouee ¥ peMOHTHOE

+pabouee, UCTIbITaTEILHOE U PEMOHTHOE

IIpuuKHO# B3pbIBA MAC/IAHBIX BHIK/IIOUATE el SAB/ISETCA:
TiepeHaripsykeHre Ha BbIBOZIaX BBIK/TFOUATe/Ist

BBICOKAs TeMIlepaTypa OKPY>KaroLel cpefibl
KOMMYTALMOHHbIE TIepeHarpsyKeHUst

+HU3KUI ypOBeHb Macjia B Oake

Baku (ropuiku) Maji000beMHBIX MaC/IAHBIX BbIK/I0Uarenei Tuna MI'T okpamMBawTCcA B KPacHbIH
LBeT /I MpeAynpeX/JieHus 0 TOM, UTo:

BBIK/IFOUaTe/Ib B3phIBOOIIACeH

+BBIK/TIOUaTe/Ib [10)KapoornaceH

BHYTPH T'OpILIKa MOBbILLIEHHOE JaB/IeHUe

TOPIIIOK HAaXOIUTCS MO, HarpshkKeHueM

ITogorpeB B 6akax MHOr000b€MHBIX MaC/ISTHBIX BBIK/TIOUATE Il MPeAyCMOTPEeH JI/isi:

+CoXpaHeHHs1 CKOPOCTH [IBWDKEHHMsSI KOHTAKTOB TPH HM3KUX TeMIlepaTrypaxX, KOorja BsSI3KOCTh Macja
YBEJIMUUBAETCS

VCK/TFOUEHHUsT CUJILHOTO OXJIaXKAeHUs OaKa BBIK/TFOUATe ISt

M0JIOrPeBa KOHTAKTOB BBIK/TFOUATESTS C 1[e/IbI0 UCK/TIOUEHUS TIOSIB/IEHUsT MAC/ITHOM TVIEHKH

obecrieueHusi pabOTHI MPHUBOAA BLIK/TFOUATEIS

HenpepbpIBHasA Npo/JyBKa y BO3AYLIHBIX BBIK/II0UAaTe el BbIMO/THEHA JAJIA:

OXJIAXKAEHUS IYTU U yAaJeHUs POAYKTOB TOPeHHUS

+ MCK/TIOUeHHUs] YBJIa)KHEHUS BHYTPEHHEH I0JIOCTH W30JIITOPOB, TaCHUTENbHOM KaMepbl U OTe/TUTeIs,
KOTOpOe MOXXeT 00pa30BaThCs M3-3a BhIMAIeHUsT POCHI TIPY OX/IXK/IeHUN OKPY KaroL[ero BO31yxa
obecrieueHusi ObICTPOJEMCTBYS BBIK/IFOUATe e

Oosiee TOUHOM pery/nMpoBKH JaBjieHHs1 Bo3ayxa (cOpoc nMITHero Bo3zayxa), obecrieurBaroLeil Ha/leXKHYH0
paboTy BBIK/IIOUATe/s

HepocTarkoM 0aKkoBBIX BBIK/IIOUaTe /1€l AB/IAETCH:

B3pBIBOOIMACHOCTh, 0OJIbIIIast Macca, HeOOXOJUMOCTh KOHTPOJ/ISI YPOBHSI U COCTOSIHMSI Macjia, CJIOXKHOCTb
KOHCTPYKIUH

T10Kap00IaCHOCTh, OO/BIIION 00beM Mac/a, CI0KHOCTb KOHCTPYKLIUH, TPYAHOCTb TPAHCIIOPTUPOBKH
+110)kapo- M B3PBIBOOMACHOCTb, 0O/BIION 00bEM Mac/a, HEeO0OXOJUMOCTb KOHTPOJS 3a YPOBHEM M
COCTOSTHUEM Macila, HeyZ00CTBO TPAaHCIIOPTUPOBKHU, MOHTaKa U Ha/laIKU

T0Kapo- U B3PbIBOOIACHOCTD, (31011 811()71 06nem Maca, HU3Kas OTKJ/TFOUAFOII[ast
CII0COOHOCTD

HepocTaTrkoM BaKyyMHBIX BBIK/TIOUaTe/1eH sIB/ISETCA:
OTCYTCTBHE ILITyMa TIPH OTepaLysx

HU3Kasl Ha/I&)KHOCTh

3arpsi3HeHHe OKpY)KarolLei cpejibl

+BO3MOXHOCTb KOMMYTALIMOHHBIX TIepeHarpsHKeHUH

He,E[OCTaTKaMI/I 3JIEKTPOMArHUTHBIX BBIK/TIOUATe/Iel ABIAIOTCA:
IMOXKapo - ¥ B3PBIBOOITdACHOCTD
00J/IBILION U3HOC AYroraCuTe/IbHbIX KOHTdKTOB
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HEeIMpUurogHocCTb AJid pa6OTbI B YCUJIOBHUAX UdACTBIX BKJIIOUEHHUI W OTK/IFOUeHUI
+C/I0’KHOCTb KOHCTPYKLIUU AYTOracuTess C CHCTEeMOM MarHUTHOI'O AYTbs

TpaucdopmarTopbl ToKa nNpejHa3HaYeHbI JAJIf:

nipeoOpa3oBaHus EPBUYHOIO TOKA A0 3HaUeHWI Haubosiee yI0OHBIX /IS U3MEepUTeTbHBIX TIPHOOPOB
ripeobpa30BaHus TOKA B MePBUUHBIX LIETIsIX

+ npeobpa3oBaHus MEPBUUHOTO TOKA [I0 CTAHAAPTHBIX BEeMUWH U /ISl OTAe/eHUsl TIePBUUHBIX Liered OT
BTOPUYHBIX

BbIpaBHHMBaHUS TIePEMEHHOr0 TOKa

Kos¢punpment Tpanchopmanuu Tpancopmaropa ToKa onpe/iesieTcs:

I
+H=—1
Iy

I

HamnpsokeHue Ha 3axuMmax o0MoTrku HH, coeguHeHHOH 1O cxeMe Pa30MKHYTOr0 TpeyrobHHKA,
TpaHcdopmaropa Hanpshkenuss HTMU B HopMa/ibHOM pe)XHMMe COCTaBJIsIeT:
+0

Uy

3
Up
Vv,

30,

TpaHchopmaTopbl HaNpsHKeHUs ¢ MAC/ISIHOM U30/IA1[Hell MPUMEHSIIOTCA Ha HanpsDKeHue:
ot 6 kB 10 110 kB

ot 35 kKB g0 500 kB

or 1 kBgo 10k B

+ot 6 kB 70 1150 kB

CoracHo ITY D, Ha TepMHUeCKYI0 CTOMKOCTD NPH K.3. He IPOBEPSIOTCS:
+TpaHchopMaTophl HaMpsHKeHUsT

)KeCTKUe IIUHbI

TpaHc(hopMaTophl TOKa

pa3beIMHUTETN

Kos¢urpent Tpanchopmanyu TpancdopmMaropa HanpsHKeHHUsl oripe/e/isieTcs:

UEHDM
K,=—""K,
UIHDM
UIHDM
K,=—22Fg.
UZHDM

16



UQHI!IM
H UEHDM
N}
IT 1romM
ZHOM
K, = I
lromM

Cucrema oxnaxjenus Tpanchpopmaropa TATH:

eCTeCTBEHHOe MaC/IsTHOe OX/IaK/eHHue

Mac/IsiHOe OXJIaKJeHUe C JyTbeM Y NPUHYAUTeTbHOW LIMPKY/ISLUel Maca
eCTeCTBEHHOe BO3ZIyILIHOE OX/IaKZeHre

+Mac/IsHOe OXJ/IaKeHHe C iyThbeM U eCTeCTBeHHOM LIMPKYJIsALer Macia

YcrpouicrBo PITH npumeHsieTcs Ha TpaHcdopMarTopax ¢ 1ie/ibio:
perympoBaHus HaMpsHKeHUs B peXKrUMax X0JI0CTOT0 XoJa
HarpsbKeHUs1 CO CTOPOHBI TTUTArOLLel TMHUN

Ce30HHOI0 pery/JIMpoBaHUs HarpsKeHUs

+ CYTOYHOIO pery/vpOBaHUs HallpsyKeHUs

YcrpouicTBo ITBB npumMeHsieTcsi Ha TpaHcdopMaTopax C 1je/blo:
BOCCTAHOBJIEHUS B paboTe TpaHchopmaropa Mpy OTK/IFOUEHWH MTUTaroIel JTMHUH
pery/MpoBaHusl HarpshKeHUs1 B aBapUMHBIX CUTYaLUsIX

CyTOUHOT'O pery/JupoBaHUs HalpPsKeHUs

+Ce30HHOr0 PeryIvpoBaHus HarpsyKeHUs

HeliTpa/ibio 3/1eKTPOYCTaHOBOK Ha3bIBAeTCS:

o011jasi Touka 0OMOTOK reHepaToOpoB M TPaHC(HOPMAaTOPOB, COTUHEHHBIX B TPEYTO/IbHUK
+00111ast TOuKa 0OMOTOK OCHOBHOT'O 3/1IeEKTPO0O0PY/10BaHMsI, COeIMHEHHBIX B 3BE3/Y
o01jasi Touka 0OMOTOK reHepaTopa, COeIMHEHHBIX B 3Be3/y

o01jasi Touka 0OMOTOK OCHOBHOT'O 3/1eKTPO0O0PY0BaHMsI, COeTUHEHHBIX B TPEYTOTbHUK

JeKTPUUYeCKHe CeTH Ha3bIBAKTCA «CeTAMH C 00/IBIIMMH TOKAMH 3aMbIKaHHMA Ha 3eMJII0», eC/IH MPH
3aMbIKaHMe 0/JHOM (pa3bl HA 3eMJII0 TOKH:

6omnee 20 A

6omnee 200 A

+60s1ee 10 A

6omnee 500 A

Kakue TpancdopmMaTopb! HCO/IL3YIOT /ISl MUTAHUSA 3/1eKTPOIHepruei Xu/bIX MoMeleHun?
+CUJI0OBEIE

U3MepuTesbHbIe

crieLiiajibHbIe

KaK U3MepuTesbHEIe, TaK U CIieljia/bHbIe

Kakue TpaHcdopMaTopbl HMEIOT 00/IBINYI0 CH/Ty TOKA MPHA OTHOCUTETHHO Ma/IOM HaNPsHKeHUU?
+CUJI0OBEIE

U3MepuTesbHbIe

crieLiiajibHbIe

pasfenuTesbHbIe

Kakue TpaHchopmaTopsl H300pa)keHbl HA PUCYHKaX?
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Puc. 1 Puc. 2
oba — CTep>KHeBOTO TUIIA
oba — 6poHeBOro THIIA.
+puc. 1 — crep>xHeBoro tumna; Puc. 2 — 6poHeBoro Tura
puc. 1 — 6poHeBoro turna; Puc. 2 — cTep>KHeBOro THIa

JNIATP

~220B

O

Ha ocHoBaHMH CXeMbl, H300pa)keHHOH Ha PUCYHKe

MOXXHO OTIpe/ie/TUTh

+3/1eKTprUYecKue 1oTepu TpaHchopmaTopa

MarHUTHBIE IOTepPU TpaHCc(opMaTopa

Kak 3/IeKTpUUYeCKre, TaK U MarHUTHBIE TTOTepU TpaHchopMaTtopa
MeXaHHYeCKue TIoTepU

Ec/11 YHC/10 BUTKOB NMepBUYHOM 00MOTKH w1 = 1000, a YHC/I0 BUTKOB BTOPUYHOH 00MOTKH W2 = 200,
TO K03¢unueHT TpaHchopMaliii COCTABUT:

800
+5
1200
0,2
X X
A Yo a
¥
(_‘ R S
z
Ha PHUCYHKe Z n306pa)KeHa cxeMa coeJuHeHUsd:

3Be3/a / 3Be3zia
+TpeyroJyibHUK / 3Be3zia
3Be3/a / 3Ur3ar.

3Be3/a / 3Be3/ja C HyJlem

Kakoe U3 HH)KeNepeuuC/IeHHBIX YCTPOMCTB HeJlb3s1 MOAK/IIYaTh K TpaHc(hopMaTopy HanpshKeHUs ?
BOJIETMETP

+amMIepMeTp

00OMOTKY HarpspkeHuUs pazomeTpa

4yacToTomep

Pa3pennTenbHble TPaHCchopMaToOpbl NPUMEHSIIOTCS /IJIA:
18



+TUTaHus TIoTpebuTeneit

pacmirpeHus rnpeeyioB n3MepeHusa N3MePUTE/IbHBIX l'IpI/I60pOB

rajlbBaHuue CKOM Pa3BA3KH MeXAy HepBHqHOﬁ n BTOpI/I‘—IHOI‘/JI OersMu

CBAapOUYHBIX PaboT

Beipakenue Y/A o3Hayaert, 4To:

+o6motku BH TpaHcdopmaropa coenuHeHsI B 3Be371y, a 00MoTku HH — B TpeyrosbHUK
obmotku HH TpaHcdopmaTopa coeiviHeHbI B 3Be37y, a 00MoTku BH — B TpeyronsHUK
obmotku BH TpanchopmaTopa coequiHeHb! B 3ur3ar, a 00Motki HH — B TpeyronbHUK
obmoTku BH TpaHcdopmaTopa coejuHeHbI B TPeyroibHUK, a 00MoTk HH — B TpeyroibHUK

Ha pucyske
TpaHcdopmaropa:
3Be3/ja — 3Be3z1a

3Be3/ja — TPeyroJbHUK
+3Be3/7a — 3ur3ar

3Be3/ja — 3Be3/a C Hy/ieM

Ykaxure popmyny ko3¢ dunmenra TpaHchopmanum:

E
n=t2
E,
W
+Nn=—
w,
B
n=—
P,
n=2
B

MomHocTs aBTOTpaHcdopmaropa,
Ha3bIBaeTcs:

pacueTHOMU

+TIPOXO/{HOU

MarHUTHBIX [10TePb

MOILIHOCTBIO XOJIOCTOTO X04a

nepeaaBaeMass M3

A y300pakeHa cxeMa COeJUHEHHsA 0OMOTOK

MEePBUYHOM OOMOTKM BO BTOPHUYHYIO,

Ko3¢¢uipeHT MOIIHOCTH NTPH KOPOTKOM 3aMbIKaHUM TPaHc(opmaropa onpejenseTcs no gpopmyJie:

K

+COSQ, =
1
K

UK
P

cos@p, = —+—
UK]K
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Ul Il
r-u-i
A ag EAX
I 180°
Ha pucynke Eax H300pakeH TpaHC(OPMATOP C TPYIMIION COeJUHEHUS:
0
5
+6
8

Kakoii 3aK0H JIe)XMT B MpUHLUIeE AelicTBUA TPpaHcdopMmaropa?
+3aKOH 3/71eKTPOMarHuTHON MHAYKLUH

3aKOH AMIiepa

3aKkoH [Ixoyms-JleHna

3akoH Oma

o— ——o

Cxema KakKoro TpaHcpopmaropa nokasaHa Ha pUCyHKe?
+TI0BBIIIIAOIETO

TIOHM)KAFOII[ETO

pa3JenuTeNbHOTO

CBapOYHOI0

B kakoM pexxuMe padoTarT u3Mepure/bHbie TpaHcopmaropsl ToKa (TT) u TpanHchopmaropsl
HanpspkeHus (TH)? Yka3aTh HenmpaBW/IbHbIN OTBeT.

TT B pexkume KOPOTKOTO 3aMbIKaHUsI

+TT B pexxume X0I0CTOr0 X0Aa

TH B pexxuMe X0/10CTOr0 Xoza

oTBeThl 1 1 2

M300pa)keHHbIN HAa PUCYHKe
+6poHEeBBIM

CTEP)KHEBBIM
OpoHecTepKHEeBbIM

Ha PUCYHKe 300pakeH He TpaHC(oOpMarop, a Jpoccenb

TpaHcopMaTop SIB/IAETCA
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o o
Ha pucyHke u3o0pakeHa cxema

3aMellleHHs TPpaHcdopMaropa A/ pexuma:
XO0JIOCTOTO X07a

KOPOTKOT'O 3aMbIKaHUsI

+pabouero

aBapuUiHOT O

[AoXe a0 x| 4E,y

Lglg-l Eax
Ha pucyHnke

o
0 H300pakeH TpaHC(OPMATOP C TPYNIION CoeJUHEHHUSI 00MOTOK:
+0

6
8
10

Taomna 4 — Kpurepuu oneHKH c)OPMHUPOBAHHOCTH KOMIIETeHIUH

Kop v HaumeHOBaHUe Kpurepuu onjeHrBaHust chOpMUPOBAaHHOCTH KOMITeTeHLIMU (4acTu
WH/IMKaTopa JOCT>KeHUsI KOMIeTeHI[1H)
KOMIeTeHI[U1 COOTBETCTBYET OLIEHKEe «3auTeHO»
(4acTu KOMIIeTeHLUN) 50-100% oT MakcuMasibHOTO Oansa

CTyAEHT IMPUHKUMAET dKTUBHO€ YU4aCTHE B XOZe IMpoBeJeHUsA
MPpakKTU4YeCKUX BaHHTHﬁ, pa361/1paeTCH B yCTpOﬁCTBe KOMIIVIEKTHBIX

N-1nkoc-1 OcymecTsiiser TpaHCchOpMaTOPHLIX TOJCTAHIIUM, JeMOHCTPUPYeT 3HaHUS B 06/1acTu
MOHHUTOPUHI TeXHUUECKOTO yTpaB/ieHUsl U 3allUThl IMHUM /IeKTpoIiepe/iauu, reperpy304Hoin
COCTOSTHUSI 000PYyZ0BaHUS CrIocoOHOCTH CUJIOBOTO TpaHCOpMaTopa, MpaBU/IbHO OTBeUaeT Ha
MO/CTAHLIMH 3/IeKTPHUYECKUX T0CTaB/IeHHbIe BOMPOCHI 110 TeMe, 3HaeT o0Ii[1e CBeJleH!s 0 cXemMax
ceTen 371eKTPOCHa0KeHus TIoTpebuTeeli, Ha 6a30BOM ypOBHE 'OTOB

OCyIeCTBJ/IATb MOHUTOPDHUHI' TEXHUUECKOI'O COCTOAHUA O60py,£[OBaHI/IH
HO,E[CTaHI_[I/Iﬁ SJIEKTPUUECKHX cereii

Mopaynsb 2. Cxembl 3/1eKmpocHadxiceHust nompedumeseti

Bonpocbl 05 cobecedogaHust

1. VI3 KaKX OCHOBHBIX 3JIEMEHTOB COCTOUT 3/IEKTPOMAarHUTHBIN MPUBOJ, BbIK/TIOUATE IS ?

2. O6bICHUTE paboTy CxeMbl MPY>KUHHO — I'PY30BOr0 MPUBO/A?

3. Ilouemy pabouuii 6ak BbikItouaTesneit BMI'-10 pa3pe3saercss BO/b U 3aBapyBaeTCs JIaTyHHbIM
LIBOM?

4. Kak TIpOMCXOJWT TMpOLIeCcC OTK/IoUeHuWss B Bbiktouaresne tuna MIT-10? Iloyemy cHauasa
pacxoasTcst paboure, a IOTOM AyroracuTe/ibHble KOHTAKThI?

5. YcrpoticTBo Bhik/touateneid BMT-110 u BMT-220.

6. 3a cuer yero yBesMueHa OTK/IIOUarOI[asi CTOCOOHOCTD BhIK/IIOUaTesieii cepun ¥Y-110, Y-220?
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7. KakoBbl TMONOKUTE/bHbIE CTOPOHBI Majio00BeMHBIX MacCJISIHbIX BBIK/IIOUYaTesiell 1Mo CpaBHEHHUIO C
MHOT000beMHBIMU?

8. Kak ocyuiecTBaseTcst momy4yeHUe CKaToro Bo3jyxa J/1sl TUTaHWs BO3YLLIHBIX BbIK/IHOUaTes1ei?

9. O6bsicHUTE paboTy AyroracuTenbHON Kamepsl Bbik/touatenss BBH-110 ¢ Bo3ayxoHarolHeHHbIM
oTJe/uTe/IeM?

10. ®yHKLUU OTAeNUTe/s1 B BO3AYLIHbBIX BBIK/IOYATEIIX U UX YCTPOUCTBO.

11. MogynbHbll NPYHLUI BBITTOJIHEHKMS BO3AYLIHbIX BbIK/ItOUaTesield. Kak ero moHnumars?

12. Ckonbko mopyneli B Bbik/atouaTensix BBB-500 u BBEK-5007

13. DnekTpoTexHuYecKWy ras (aneras). Ero npumeHeHre B BBIK/THOUATeISX.

14. BakyyMmHble BbIK/IHOUaTe/u. YCTPOWUCTBO JyroracutesibHON Kamepbl K/IB.

15. Kakue nocsiefcTBusi BbI30BeT pa3pblB BTOPUYHOM Liely TpaHC(opmaropa TOKa, ecayv NepBUYHas
00MOTKa ero o0TeKaeTcsi TOKOM?

16. 'me pacnionarator TpaHC(HOpPMAaTOpbl TOKAa, BCTPOEHHblIE B CHUJIOBble TpaHC(OpPMAaTOpbl U
BBIKJIFOUaTe/In?

17. OOGBSICHUTH MPUHLIMIT YCTPONCTBA KaCKaJHbIX TPaHCPOPMAaTOPOB TOKa.

18. Cxembl BK/ItOUeHUsI TPaHC(HOPMATOPOB TOKaA.

19. Otnnume TpanchopmaropoB HOM ot 3HOM.

20. IToueMy A/l KOHTPOJS U30MSLUU NIPUMEHSIOT MIATUCTEPXKHEBbIE TPAHC(POPMATOPhl HalPsSyKeHUs
WU TPYIIY U3 TpexX 0fHO(a3HbIX TpaHC()OPMaTopoB?

21. YcTpOWCTBO KacKaJHOTo TpaHc(opMaTopa HarpspKeHUsl.

22. CxeMbl BK/IOUeHHsI TPAaHC(OPMATOPOB HaMpsDKEHUS.

23. Kakue Mepbl NPUHUMAIOTCS [JI1 3alUThbl OT IepeHanpsyKeHUN B OTKPBITbIX PY craHumi u
MOACTaHLMI?

24. Kak ocyl1ecTBsieTcs 3a3eM/eHre pa3psiiHUKOB, MOJIHUEOTBOZOB U TPOCOB?

25. YcrporictBo pa3psgaukoB PBC, PBMI.

26. Ilo KakuM rapamMeTpaM BbIOMPAIOT BHIK/THOUATeIN?

27. Tlo Kak1M TapaMeTpaM BbIOMPAIOT pa3beUHUTENTN?

28. Ilo kKakuM rapamMeTpaM BbIOMpAIOT JTMHelHbIe PeaKTophl?

29. Tlo KakuM rapamMeTpaM BbIOMparOT TpaHCPOPMaTOpbl TOKA?

30. ITo kKakuM rapamMeTpaM BbIOMparOT TpaHCPOPMAaTOPhI HaMNPsKeHKsT?

31. Kakue ocHOBHbIe TpeOOBaHUS MPeAbsB/SIOTCS K IVIaBHBIM CXeMaM 3/1eKTPOYCTaHOBOK?

32. YkaszaTb, KaK U3MEHUTCS SKCIIyaTal[MOHHAas XapaKTepUCTHKAa CXeMbl C OAUHOYHOM CUCTEMOM
LIIMH [IPY ee CeKLJMOHWPOBAHWH Ha /IBe CEKLIUU.

33. KakoBbl MOT'yT OBbITH PeXKMMbI paboThl COOPHBIX LIMH TMPU ABOWHOW CUCTeMe IIUH?

34. IlepeuncaUTh Ha3HaUEHUE LIMHOCOEAUHUTETLHOIO BBIK/TFOUATE/Is.

35. YKazaTb MOpsIJOK oOrepalyii TIpU TepeBOfie C OAHOW CUCTeMbl IIMH Ha APYryk TPy : a)
0CcBOOOXKjeHNH paboueil IIMHBI /17151 peBU3KH; 0) Tiepexo/ie Ha PeXXUM C (PUKCUPOBAHHBIM MPUCOeUHEHNEeM
yeneif; B) K3 Ha pabouunx IIMHax.

36. Kak BbIOMparoT urcro cekiuii rnaBHoro PY Ha ctopone 6 — 10 kB?

37. Kak BbIOMparoT 4nc/Io TpaHCc(hopMaTopoB CBSI3U?

38. Ilouemy TpaHC(OpPMAaTOpHI CBS3M CJlefyeT NPUCOEAUHSTh K KDAHUM CEKLIUSAM?

39. YkasaTb 0COOEHHOCTb CXeMbl KOJ/blla U ee TIpUMeHeHue.

40. CxeMbl MOCTHKOB.

41. CxeMbl MHOTOYT O/IbHUKOB.

42. Ha3zHaueHue 00XOAHOMN CHUCTEMBbI IIIMH.

43. Kakue cxeMbl IIpuMeHstOT Ha POC?

44. Kakue cxeMbl IIpuMeHstoT Ha TOL]?

45. TlepeunC/MUTh YCOBHUSL, TIPU KOTOPBIX BO3MOXKHO TIpUMeHeHHe cXeM OJI0OKOB reHepaTop-
TpaHC(OpMaToOp-/UHUS.

46. ITonyTopHasi cxema, ee TIpUMeHeHHe.

47. Ilepeunc/iuThb CXeMbl, IPUMeHsieMble Ha PalOHHBIX MOZCTAHLIMAX Ha cTopoHe 35-220 kB.

48. IlepeunciuThb CXeMbl, IPUMeHsieMble Ha PalOHHBIX MOZCTAHLMAX Ha CTOpoHe 6-10 kB.
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49. Tlepeunc/uTh TIOTpeOUTETM COOCTBEHHBIX HY K[| MOACTAHLUH.

50. Kakum o6pa3oM ompeziesisitoT KaluTa/lbHbIe 3aTpaThl?

51. V3 KaKMX OCHOBHBIX YaCTel C/1araroTCsl eXKero/iHble SKCITyaTallMOHHbIe 3aTpaThl?

52. Kak oripeiesisitoT e>kero/jHbie roTepu SHePruu B IByXOOMOTOUHBIX TpaHCPopMaTopax?

53. YTo NOHMMaAIOT M0/, CPOKOM OKYIIaeMOCTH Y KaK OH OIlpefie/sieTcs?

54. Kak oripeiesisitoT e>kero/jHble ToTepy SHepruu B TpPeXoOMOTOUHBIX TpaHChopMaTopax

55. B yem 3akstouaroTcsi 0coOEHHOCTU pacyeTa MoTepb SHePryuu B aBTOTpaHcdopmaropax?

56. INepeurcIUTh IPUHLMIIBLI TOCTPOEHUS cXeM cobcTBeHHbIX HYx/ TOLI.

57. Kak BbIOpaTh MOIIHOCTh pabounx U pe3epBHbIX TPaHC(HOPMATOPOB COOCTBEHHBIX HYK/.

58. IlepeurcnUTh TIPUHLUITBI TIOCTPOEHHsI CxeM COOCTBeHHbIX HyXJ KOC 6e3 reHepaTOpHBIX
BBIKJTFOUaTesIeH.

59. IlepeurcnuTh TPUHLIUIIBI TIOCTPOEHUsT cxeM coOCTBeHHbIX HyXJ KOC c reHepaTopHbIMU
BBIKJTFOUATEISIMHU.

60. ITouemy Ha HarnpsbkeHHs 6-10 KB IpUMeHSIIOT 3aKpbIThie paclipe/ieIuTe/IbHble yCTPOUCTBA?

61. CKOJIbKO siueeK 3aHMMaeT PeakTop C CeKL[MOHHBIM BbIK/TtOUYaTesiem?

62. Ilepeuncmutk npeumyiecrsa KPY.

63. UeMm oTiMyaeTcsi KOMIIOHOBKa 06opyzoBanus B mikadax KPY u KPYH?

64. T'me MpoK/IabIBalOT KOHTPOJIbHEIE Kaben B PY?

65. Cxema 3anosiHeHus1 PY, C Kakol 11e/1bI0 ee COCTaBJISIIOT?

66. Kakue ocHOBHbIe (aKTOpbI OMpee/sitoT BbIOOp THria 3akpeiToro PY 6-10 kB?

67. Kak mnpousBOAWTCS Tepe/iIB)KeHUEe CUJIOBBIX TPaHC(OpPMAaTOpOB C MecTa YCTaHOBKUA B
MacCTepCKYyH0?

68. KakoBbl 0CO6EHHOCTH YCTaHOBKU TPex0OMOTOUYHBIX TpaHC(HOpPMaTOpOB?

69. Kak 1 B KakuX C/1ydasix BbITIOMHSIIOTCSI KOHCTPYKTHUBHO T0/JBeCHbIe THOKMe TOKOTIPOBO/[bI?

70. YKaszaTb MpeuMylllecTBa U HeJOCTAaTKU OTKPBITHIX U 3aKPBIThIX IIMHHBIX MOCTOB U 00/1aCTh WX
NIpUMEHEeHMUS].

71. KOHCTpPyKTHMBHOe HCII0O/IHeHHe 3j1era3oBoro KPY.

72. Kak BbIno/siHeHa KOMIIOHOBKa ['PY?

73. Kak BbinonHeHa koMrioHOBKa 3PY-10 kB nojcTaHyuii?

74. Hauepture paspe3 no siueiike JIDII gnst OPY, BbINOSHEHHOrO MO CXeMe C IByMsI CUCTeMaMU IIWH
U C TpeTheli 00XoHOM CUCTeMOM IIVH.

75. Haueptute pa3pe3 mo siyeiike TpaHcdopmaropa st OPY, BBITIOJHEHHOTO IO CXeMe C ABYMs
CUCTeMaMH IIWH U C TpeTbel 06X0HOM CUCTeMOM IIYH.

76. HauepTtute pa3spe3 mo siueiike o6xofgHoro Beiktouarens s OPY, BBIMOMHEHHOTO O CxeMe C
JBYMsI CICTEMaMH IIMH U C TPeThel 00XOAHOM CHCTeMOM IINH.

77. HauepTtute paspe3 Mo siueiike IIMHOCOeAWHUTENBHOrO BbIK/Itouartens Aas OPY, BbINOIHEHHOrO
TI0 CXeMe C JIByMsl CUCTeMaMH LLIKH U C TpeThell 00X0IHOM CUCTeMOM IIMH.

78. HaueptuTe pa3pe3s 110 siueiike OPY, BbINIOJTHEHHOTO M0 TI0/IyTOPHOM CXeMe.

79. Haueptute pa3pe3 no siueiike OPY, BBINOSHEHHOTO MO TOJyTOPHOM CxXeme C uepeJoBaHUEM
MPUCOeUHEHUH.

80. Kakue cxembl Ha3bIBalOTCSl BTOPUYHBIMU?

81. Kakue 1jenu cHabXar0TCsl AUCTAaHLIMOHHBIM YIIPaBIeHHEeM C [JIaBHOTO IUTA YIIpaB/IeHUs ?

82. Ilepeuncnute TpebOBaHUs, MIPebsB/sEMbIe K CXeMaM JUCTAHLMOHHOTO YIIpaBJIeHMUSI.

83. Ckonbko nosoxkeHu umeet kiatou [IMOB®?

84. KakoBo Ha3zHaueHMe orepalyi «peJBapyTeIbHO BK/IIOUEHO» U «IIPeJBapUTEeIbHO OTK/IIOUEHO»?

85. Kak paboraet my/nbc-mapa?

86. [lo KakoMy MpH3HAKy MOXKHO y3HaTb O Ha/MuuM OOphIBa: a) B LieMU BK/IOUeHUs, 0) B Lienu
OTKJIFOUeHUs?

87. Kak BbinonHeHa 0/10KUPOBKA OT «IIPbITaHUsI»?

88. Kak BbInosHeHa 3BYKOBas aBapuiiHasi CUTHaIU3aLus?

89. HasHaueHMe 6/10K-KOHTAKTOB.

90. Kak npou3BoguTCS ChbeM 3BYKOBOI'O CUTHasia?
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91. Kak BbInonHeHa M paboTaeT cxema 3BYKOBOM CHUrHa/iW3aluM, TNpejyripexzatoiiasi o6 obpbiBe
L|erel yrpaB/ieHus?

92. Haueprute (acajpl MyabT — MaHeIU reHepaTopa U 0ObsSICHUTe Ha3HaueHUe YCTaHOBJEHHBIX Ha
HUX MPUOOPOB U armapaToB YIIpaB/eHusl.

93. YkaxuTe 0CO6@HHOCTH KOMITIOHOBKH IIJUTOB YTpaB/ieHUs MOCTaHLIUMN.

94. V3noxwuTe npotiecc pa3psja akkymyssatopa. YTo moHUMaeTcsi Mof, eMKOCTbEO aKKyMYJISATOpa, Kak
OHa MEeHsIeTCsl B 3aBUCUMOCTH OT Be/IMUKHBI Pa3psiIHOTO TOKa?

95. M3noxuTe mnpoLecc 3apsiia akkymynsTopa. KakoBo MUHMMaNbHO 0MYCTUMOE U MaKCMMasbHOe
HanpspKeHUe Ha OJIMH 3/IeMeHT B KOHLIe 3apsiza?

96. Ha3BaTb 0CHOBHbIe IapaMeTpsl akKymyssTopa CK-1.

97. B ueM 3ak/rouaeTcsi peXKuM MOCTOSTHHOrO NoA3apsza?

98. KakoBO HazHaueHHe 3/IeMEHTHOIO KOMMYTaropa U Kor/a BO3MOKeH OTKa3 OT ero yCTaHOBKU?

99. VYkasaTb MPUHLIMITEI BEITTOJIHEHUS aKKyMY/IITOPHBIX YCTAaHOBOK /1Sl O/IOUHBIX CTAHLUM.

100.Kakue ocHOBHbIe TpebOBaHMs MPeIbSIBISIOTCS K TIOMeLLeHUsIM il aKKyMYJ/IITOPHBIX O6aTapeii?

101.Yka3aTth, Kak yCTaHaB/IWBAlOTCA  3allldTHble yCTPOMCTBA OT T[epeHanpshkeHUud B
3/IEKTPOYCTaHOBKaX pa3HbIX THIIOB.

102.YcTpoiicTBo Tpy6uaThiX pa3psiAHUKOB U CIIOCO0 UX MOAK/TIOUeHUS.

103. YcTpoiCTBO BEHTU/IBHBIX Pa3psiiHUKOB M MECTO UX YCTAHOBKM Ha CTaHLUAX U MO CTaHLUSIX.

104.HasHaueHre MOJIHHEOTBO/OB. 3all{UTHbIe 30Hbl MOJITHUEOTBO/OB.

105.3awuTHble TPOCHL. I'je uX MpUMeHsIoT?

TectupoBanmue (TCk, TCn)

Bbibepume 00uH npasu/ibHbIll 6apuaHm omeema

A LJ2 P 1
-
3 _—
h‘:—‘—t—?:_z__ ——"" 2
i TTTe—
~_
3
[=const I,

Ha BHelllHel XapaKTepUCTHKe TpaHcdopmarTopa
XapaKTep Harpy3ku 0003HayeH:

1- aKTUBHO-MH/IYKTUBHas1, 2 — aKTUBHO-eMKOCTHas1, 3 — aKkTUBHasl

1 — aKTMBHO-eMKOCTHasl, 2 — akTUBHasl, 3 — aKTUBHO-UH/IyKTHBHasl
1 — akTUBHasl, 2 — aKTUBHO-UH/IYKTUBHasl, 3 — aKTUBHO-eMKOCTHasl
+1 — aKTUBHO-eMKOCTHasl, 2 — aKTUBHO-UHAYKTUBHas1, 3 — aKTUBHast

K yeMy nNpuBOAMUT 00pPHIB BTOPUYHOI e TpaHcdopMaTopa ToKa?
K HOMUHA/IbHOMY DeXHUMY

K KOPOTKOMY 3aMbIKaHHIO

K [TOHW)KEHUIO HalpsyKeHUsI

+K MMOBPEX/€HUIO0 MarHUTOIPOBO/A

Kakue 00MOTKH PACImo/jIaralT Ha CT€pP>XKHE B UepeayrmemMcs HOPHHKE?
KOHLIEHTpHUYEeCKHEe

+A1CKOBBIE

KOM6I/IHI/IPOBaHHLIe

TOpouad/ibHbIE
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YeMy paBHO HaNpsKeHHe Ha BTOPMYHOM 00MOTKe TpaHcdopMaTopa IpH X0/JI10CTOM Xoje?
Uy =0

+U,y =U,y,

U,, =(0,03..0,H)U,,

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

L

~

Ha pucyHnke
OpoHeBo
+CTep>XHeBOMU
OpoHecTep>KHeBOM
TOPOMA/IbHBIN

u300pakeH TpaHcdopmarop:

TpancdopmaTopHoe Mac/I0 B MOLIHBIX TPaHcdopMaTopax MPUMEHSIOT JI/Isi:
CMa3Ku yacTei TpaHchopMaropa

oXJIaX/ieHust TpaHc(opmaTopa

H30/ISILUU 0OMOTOK ApYT OT JpyTa

+KakK [I7Isl oXJIaXKAeHusl TpaHChopMaTopa, Tak ¥ U30/SIUU 0OMOTOK JIPYT OT Jpyra

BbIpakeHue S pacu U 2] 12 CTIpaBe//IUBO AJIA:

CBapOYHOTro TpaHcgopmaropa
CUJIOBOTO TpaHcdopmaropa
M3MepuTebHOro TpaHchopmaropa
+aBToTpaHchopmMaropa

JI/Is1 4ero C/Iy)KMT MarHMTONpoBo/, Tpancopmaropa?
JI7Is1 KOHCTPYKTHUBHOM »KeCTKOCTH TpaHchopMaropa

JU1d Tlepefiaur TOKa

+[1/151 epeJjaud MarHUTHOT'O TIOTOKa

JU71s TIepelaur HarpsbKeHUst

. P 3 3z
Tpancdopmarop, H300pa)keHHBIH Ha PHCYHKE , OTHOCUTCA K TpyIme coeJUuHeHMsI:
+0
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12

Ha pucyHke H300pakeH:
M3MepuTe/bHbIA TpaHC(hOpMaTop HamnpsKeHUst
+13MepuUTe/bHBIN TpaHC(OopMaTop TOKa
CoIIacyrolui TpaHc(opmaTop
paszenuTeNbHbIN TpaHCc(opMaTop

Kakoe U3 HH)KeNepeuHC/IeHHBIX YCTPOMCTB HeJlb3A MOAK/IIYATh K TPaHc(hopMaTopy HanpsmKeHus ?
+TOKOBYIO0 0OMOTKY (pa3omeTpa

0OMOTKY HarpsbKeHHsl BaTTMeTpa

peJie HampsKeHUst

rapa’suiesibHy10 Lielb UHYKLIMOHHOTO CYeTYMrKa

K ¢eppoMarHuTHBIM MaTepuaiaM OTHOCHTCA:
aJTFOMUHUN

3/IeKTpOTeXHUYecKas MeJib
+3/IeKTPOTEXHUUECKAs CTa/lb

YyryH

Kakue K/jeMMbl [O/DKHBI OBbITh MOJCOEAMHEHbI K MHTAOIIEH CeTH, ecId TpaHcdopmarop,

no aQ@ BO CO
A© BO c©O
W300pa)KeHHbIN Ha PUCYHKe , IOHW)KaKOIUM?

n, a, B, C
a, B, C

+A, B, C
A, A, AN

a 4

T T 1]
j/ Ned LD L
I/IBOGPa)KEHHLIﬁ Ha PUCYHKe vm] MAIrHUTOIIPOBOJ AB/IAETCHA:

NN XTOBAHHBIM
+CTBIKOBBIM
KOM6I/IHI/IPOBaHHbIM
AW CKOBBIM
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M300pakeHHbINi Ha PHCYyHKe
rpyimne coefUHeHHs:

0

6

+11

5

TpaHcdopMaTop OTHOCUTCH K

BoipaxeHue I 12 = I 2= I | CrIpaBej/IMBO /VISA:
TIOBBIIIAIOII[Er0 CUJIOBOT0 TpaHChopMaTopa
M3MepUTe/IbHOTO TpaHChopMaTopa HamlpsKeHUs
+aBToTpaHchopmMaropa

pa3enuTesbHOro TpaHchopmaropa

M3MeHseTCA JIM YacTOTA MepeMeHHOro ToKa nNpu TpaHcgopManuy HanpsHKeHus ?
H3MeHseTCs

+He u3MeHseTcsd

H3MeHseTCd He3HauuTe/IbHO

H3MeHseTCsd 3HaUUTe/IbHO

U1 le-h

Hanpsokenue U;, mojaBaemoe Ha yCTPONCTBO O . , paBHo 220 B.
KakoBo 0OygeT BbixogHoe HanpsokeHnue Uz?

220 B

127 B

0..127 B

+0..240 B

Ha KkakoM HampspKeHHHM Iiejiecoo0pa3Ho: a) mepejaBaTb 3/IeKTPOYHEPrur; 0) morpedsTh
3/1eKTPO3HepPruo?

a) HU3KOM; 0) BBICOKOM

+a) BBICOKOM; 0) HOMUHATBHOM

a) BBICOKOM; 0) BbICOKOM

a) HU3KOM; 6) HU3KOM

CKo0/IBKO CcTep)XKHeH /|0/DKeH MMeTh MarHMTONpoBoA TpexdasHoro Tpancgopmaropa?
OJIJUH
JiBa
+TpHu
OJIVH TOPOU/
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Irn=-13
[7,=EDb
o Tw |
I ’x_,f\_lk_z ITII
[ D)
Py

Ha pucyHnke
V3MepUTebHBIN TpaHC(opMaTop TOKa
+13MepuUTe/bHBINA TpaHC(hOpPMaTOp HampsKeHust
CBapOYHbIM TpaHCc(opMaTop

CUI0BOM 0IHO(A3HBINM TpaHCHopMaTop

H300pakeH:

OnbIT X0/10CTOr0 X0/4a TPaHcopmaropa NPoOBOUTCS NPU:

Pa30MKHYTOM BTOPUYHOM 0OMOTKE U TTOHM)KeHHOM HampsDKeHUU Ha MepBUYHON 00MOTKe
+pa30MKHYTOM BTOPUYHOM 0OMOTKEe ¥ HOMUHA/ILHOM HarpspKeHWH Ha IIepBUYHON 00MOTKe
3aMKHYTON HaKOPOTKO BTOPUYHOW 0OMOTKe M HOMMHA/IbHBIX TOKaX

TIIpU OTK/IFOUEHHOM TpaHCcgopmarope

A 0B o C
4 q— C‘i
X LY 4
44— x <7>.y [SH g d
I——] P P
—p I B S e
M300pakeHHbINi HA PHUCYHKe a b ¢ "rpexda3Hbiii TpaHchopmaTop uMeer

coeUHEHHE 00MOTOK:
3Be3/a / 3ur3ar

3Be3/a / 3Be3zia

3Be3/a / TpeyrolbHUK
+3Be37a / 3Be3/1a C HyJlemMm

Ha Kakue pexuMblI padoThl pacCYMTaHbI TPAaHC(OPMATOP TOKa ¥ TPAHC(PopMaTop HaNPSHKeHUs ?
+TpaHc(OpMaTop HaMpsPKeHUsT — Ha XOJI0CTOM X0/, TpaHC(OpMaTop TOKA — Ha KOPOTKOE 3aMbIKaHUe
TpaHCc(OopMaTop HanpsUKeHUs1 Ha KOPOTKOe 3aMbIKaHKe, TPaHC(OpMaTop TOKa — Ha XOJIOCTOM XO[

3TO 3aBUCHUT OT MOAK/II0UeHHOro pubopa

BepHbI OTBeThl 1 1 3

By e

Ii=13
T

F

JKBHBaJIeHTHasA cxeMa
pexxuma:

X0JIOCTOIO X0/a
+KOPOTKOI'O 3aMbIKaHHUsI
pabouero

cxeMa He MeeT OTHOLLIeHUs K TpaHC(hopMaTopy

3aMelleHu s TpaHC(bopMaTopa n306pa)1(eHa JINj 6 |
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MaruauTonpoBoj TpaHcdopMaTopa U3roTaB/JIuBaeTCs U3:
YyyryHa

Meau

aJTFOMUHUS

+3/1eKTPOTeXHUUeCKOW CTau

T'opu3oHTa/IbHAsA YaCTh MarHUTONIPOBO/a TPaHC(opMaTopa Ha3bIBAETCHA:
CTep)KHEM

+spMoM

OaHIa)KOM

CTSDKKOU

O0MoTKH Tpex(a3HbIX TPAHC(POPMATOPOB OBLIBAIOT:
+KOHLIEHTpHUYeCKUMU

BOJIHOBBIMU

BHUHTOBBIMU

TPaHCIOHMPOBaHHBIMU

Kakas cBA3b MeX/y HanpspKeHHeM Ha 00MOTKax TpaHcdopMaTopa ¥ MX YHC/IOM BUTKOB?
+TpsiMast

obparHasi

HanpspkeHHe Ha 00MOTKaxX He 3aBUCUT OT UMC/Ia BATKOB 0OMOTOK

KBaJ[paTUUHasl

YeMy paBHa aKTHBHAsA MOIIHOCTb, OTped/isgeMasi TpaHC()OPMATOPOM MPH X0/I0CTOM Xo/e?
+MOIHOCTH TIOTePh B CTa/IM Cep/leYHUKa

HOMUWHA/IbHOM MOL[HOCTH TpaHc(opmaTopa

HYJTIO

MUHUMa/IbHOW MOITHOCTH

YeM NPpUHIMIHAIBHO OT/INYAETCS aBTOTPaHcgopMarTop oT 00bIyHOro TpaHcopmaropa?
MasbIM KO3(QQULIMEeHTOM TpaHChopMaLuu

BO3MOKHOCTBIO M3MeHeHus Ko3¢¢uieHTa TpaHCchopMaLiy

5/IEKTPUUECKUM COeJMHEHWEeM ITepBUYHOM M BTOPUYHOM Lierer

+BCEeMU yKa3aHHBbIMU BbILlle [IPU3HAKaMHU

Y coBpemenHbIX ci10BBIX TpaHcopmaropoB KI1/] cocraBnser:
+99%

50%

100%

75%

ABtoTpaHcdopMaTop MO CPAaBHEHHIO C OOBIYHBIM TPaHCcGOPMATOPOM PABHOW MOILHOCTH
c/1efymolee NpeuMyIecTBO:

+60see Beicokuit KI1/J

TIOBbIlLIIEHHAs! 3/1eKTP0o0e30MacHOCThb

0OJIBILION CPOK CITY’>KOBI

repeMeHHbIN KO3 duULeHT TpaHchopMaLn
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M300pakeHHbINi Ha PHUCYHKe
COeJUHEeHHUS:

0

6

+5

11

TpaHcopMaTop HMeeT Tpymmy

Y cunoBoro oaHodasHoro TpaHcopmaropa HOMHHaIbHOe HanpshkeHHe Ha Bxofe 6000 B, Ha BbIxope
100 B. Onpepenntsb Ko3(ppupeHT TpaHchopMarym.

+60

6

0,016

600

MoyxHOo 1 OJMH " TOT )Ke TpaHC(l)OpMaTOP HCITI0JIB30BdATHh KdK nm;mmammnifl, TaK U HOHI/I)KaIOIJ_[I/II‘/’I?
HeJlb34

+MOXXHO

MO>XHO B oripeZieJIeHHBIX C/IyddsaX

KaTeropuueCkK1 HeJlb3s4

KakoBo HampspbkeHHe CeTH, B KOTOPYI0 MOXXHO BK/IHOUHMTH OfHOGasHbIM TpaHchopmarop co
BTOPUYHBIM HanpspkeHueM 400 B u ko3 purpmentom Tpanchopmanum 15,75?

24B

+6300 B

220B

380 B

M300pakeHHBbIH Ha  PHCYHKe
oXJIaXK/ieHHe:
3/71erazoBoe
BO3/IyILIHOE
+Mac/isiHoe
BOZIOPOZHOE

TpaHchopMaTop  HUMeeT

C kakoM 1je/IbI0 cep/ieuHNK TpaHcopMmaropa M3roTaB/IuBaeTCs M3 M30/JIMPOBAaHHBIX JPYyr OT Apyra
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JINCTOB SHEKTPOTQXHH‘{ECKOﬁ craam?

AJIA TIOBBIIIEeHKA MeXaHHueCKOn IMPpOYHOCTH CepAeUHHKda
AJid YIIPOLeHWA TEXHOJIOTUH U3TOTOBJ/IEHUSA

+11711 yMEHbILIeHUs HarpeBa cepAeyHrKa

A1 YMEeHbIIEeHUS MalrHUTHOI'O ITOTOKd PaCCeAHUA

MarHuTHbIe oTepu B TpaHcopMaTope 3aBUCAT OT:
MarHUTHON UHJYKLIUA

KOHCTPYKLIMM MarHUTOIPOBOJA

4YacTOThI TOKa

+BCexX Mepeurc/ieHHbIX Bblllle (DAKTOPOB

SJIEKTPI/I‘-IECKHH JHEeprua I1mnpu 1epeaadye o0T MeCTdad BblpaﬁoTKl/l A0

TpaHchopMupyerTcs:

1 pa3

2 pa3a

3 pasa

+KO/IMYeCTBO OTIpe/iesisieTCsl pacCTOsIHAeM OT reHeparopa Ji0 NoTpebuTeis

LA + 1 — Lgr)

dopmysia 1 cnipaBepiuBa s
JIByX0OMOTOUYHOTO TpaHC(opmaropa
TPexoOMOTOUHOT0 TpaHCcopmaropa

Tpex(asHoro TpaHcdopmaTopa

+BepHbI 0TBeThl 1 U 3

MecTa mNoOTpedIeHus

Kakoii nmpu0op He/lb3s MOAK/IIOYATH K H3MepUTe/IbHOMY TPaHcopMaTopy ToKa?

aMmriepmMeTp
peJie ¢ MaJIbIM BXOJAHBIM COIIPOTHUB/IEHHEM
+BOJILTMETP
YacToToMep

Ha Kakue pexuMbI padoThl paccyuTaHbl TpaHcopmaropsl 1) HanpsoKeHus, 2) TOKa?

+1) XonocTou X07, 2) KOPOTKOe 3aMblKaHHe
1) KOpOTKOe 3aMbIKaHue 2) XO0JI0CTOM XO[
00a Ha pe)KUM KOPOTKOT'O 3aMbIKaHUsI

06a Ha pe)KUM X0JI0CTOr0 X0Ja

K >HepreTnueckum nokasarejismM TpaHcopMaTropa OTHOCUTCA:
+KI1I

HOMUHa/IbHasi MOITHOCTh

HOMUWHA/IbHOE HarpshKeHUe

yacToTa ToKa

IlepBHuHOii 0GMOTKOIi y TpexoGMoTouHoro Tpancopmaropa ' 2 J
+1
2
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Kaxkoe Ha3HaueHHe uMeeT TpaHchopmarop?

anrapar, MOBbIIIAOIIUI MOILLHOCTD

+arrapar, NOBbILLIAILLIWNA U TTIOHMXKAIOL[WN HallpsbKeHUe
anrapar, U3MeHsIOLUIA YaCTOTy TOKa

arriapar, rmpeo0pasyoliyii TepeMeHHbIN TOK B TTOCTOSTHHbIN

Ko3ddunmeHT mosie3Horo jeiictBusa TpanchopMaropa onpejesisieTcs mo popmyiie:

i

UZE
P,
+n—B
n:B+%
P,
_R
P

MarsautHble notepu Py, TpancdopmaTopa BK/IKYAKT B Ceds:
+I10Tepy OT rUcTepe3uca ¥ BUXPeBbIX TOKOB

II0TepH OT IPOTeKaHus 10 IIPOBOZAM JIEKTPUUYECKOr0 TOKa
MexaHWuecKue IoTepu

BCe BbIllIeyKa3aHHbIe [10Tepu

Jlnsa 0e3o0macHOCTH padoThl H3MepHUTE/TbHBIX TPAaHCGOPMATOPOB TOKA M HANPSDKEeHUSI MX BTOPUUHbIE
00MOTKHU:

BBITIOJTHSIFOT MHOT'OCEKIJMOHHBIMU

COeQUHSIIOT T0C/IeI0BaTe/IbHO

COeIMHSIOT Mapasiie/lbHO

+3a3eM/Idr0T

M300pa)keHHBbIN HAa PUCYHKE TpaHcopMaTop sIB/IAETCA:
OpoHeBbIM

+CTep>KHEBBIM

OpoHecTep)KHEeBbIM

TOPOW/JA/TEHBIM

Jl/is MiccieloBaHNA XapaKTePUCTHK TpaHcopMaTopa CIy»Kar:
pabounii pexxum

PEXHM XOJIOCTOTO X0Za

PEXHMM KOPOTKOTO 3aMbIKaHUSI

+BCe yKa3aHHbIE BbIILIE PEKUMBI

32



B cymMmapHble noTrepu TpaHcopmaropa Z P He BXOJAT:

+ b

Kakue ycTpoiicTBa He/Ib351 MOJK/II0UYATh K H3MepUTe/IbHOMY TpaHc(opMmaropy HanpshKeHUs?
BOJILTMETPbI, 0OMOTKH HarlpspKeHHs1 BATTMETPOB, BBICOKOOMHBIE OOMOTKH pejie

+aMIiepMeTphbl, TOKOBbIE 0OMOTKHM BaTTMETPOB, HU3KOOMHbBIE 0OMOTKH pejie

JlaTUMKHU C BBICOKUM BXOJHBIM COTIPOTHB/IEHUEM

BCe OTBETHI BEPHBI

Ecid wi — 4MC/I0 BUTKOB MEPBHYHOH OOMOTKHM, @ W2 — UHMC/I0 BUTKOB BTODHYHOWH OOMOTKH, TO
Ko3¢duiuent Tpanchopmanum TpaHcopmaropa onpejessiercsa no popmyJie:

B u3mepurenibHON Llenu ¢ TpaHCcGoOpMaTopoM ToKa aMrnepMeTp NoKa3bIBaeT
3A. Kos¢pdpunment Tpanchopmanuu Tpanchopmaropa — 20. Yemy paBeH TOK B IepBUYHOU 1ienu?
600A

6000A

+60A

6A

Kakoi ¢u3nueckuii 3aK0H JIXKUT B OCHOBe MPHHIUIA AelicTBUsA TPpaHcdopmaTopa?
3akoH Oma

repBbIli 3ak0H Kupxroda

BTOpOU 3aKoH Kupxroda

+3aKOH 3/1eKTPOMarHuTHON MHAYKIUU

Kakue 00MOTKH PAaCImo/jIaralT Ha CT€pP>XKHE B UepeayrmemMcs l'lOpﬂI[KE?
JAHCKOBEIE

+KOHLIEHTpU4YeCcKue

KOM6I/IHI/IPOBaHHLIe

BHUHTOBBIE
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Knaccugunupyrorcsa Tpancopmaropbl 10 KOHCTPYKIIMAM MarHUTONPOBOJA:
+CTep>KHeBbIM, OpOHeCTep)KHEeBbIM

Tpex(asHbIM, OZHO(PAa3HbIM

O6poHeBbIM, Tpex(asHbIM

BUXPEBbIM, OHO(Aa3HbIM

YacroTa BpdllleHUd MATCHUTHOIO 1oJisd CTaTropa TPEX(I)E:BHOI‘O JIEKTPOABUIraTEe/Id onmpeaeadeTrcsa mo

¢opmye:
y = 60p
A
A 60 f
P
60S
ny=——
P
50
o
P

Cpasur Mexay ¢a3sHbIMU TOKaMHU B Tpex(a3HOM cHCTeMe COCTaBUT:
90°

+120°

180°

100°

[fnf

Gy [
-~ ~, .

p—

o—t
Ha pucyHke = H300pakeH:
ACHHXPOHHBIH JBUTATe/Ib C KOPOTKO3aMKHYTHIM POTOPOM
+aCUHXPOHHBIH IBUTATesb C (ha3HbIM POTOPOM
CUHXPOHHbIN JBUTaTe/Th

JIBUTaTe/Ib TIOCTOSIHHOTO TOKa

Bpaiariiee MarHuTHoe 1oJjie aCHHXPOHHON MallIMHbI B3aMMOJIEHCTBYeT C:
0OMOTKOM poTopa

00OMOTKO#1 cTaTopa

+Kak c 0OMOTKOM poTOpa, Tak U 0OMOTKOM cTaTopa

C OKpy>Karolel cpesoi

PeocTaTHbIN MyCK aCHHXPOHHOTO ABUraTe /s MIPUMEHSIeTCs:
TpY TIOHW>KeHHOM HarpsbkeHUM CeTH

MpY 3HAUMTeIbHBIX Meperpy3Kax B CeTH

+/7151 yMeHbIlIeHUsI Ty CKOBBIX TOKOB

MPY KOPOTKO3aMKHYTOM POTOpE

Ecm y paoraromero aCHHXpOHHOIO ABUraTe/isi MOMEHATb MeCTaMHu JI00yl mapy
MPOBO/IOB, TO MOTYYUTCS PEKHUM:
XOJIOCTOTO XOZa
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KOPOTKOT'O 3aMbIKaHHs
3JIEKTPOMarHUTHOTO TOPMOXKeHUST
+peBepCUBHBIN

M300pakeHHasA Ha PUCYHKe 00MOTKa SIB/ISAETCS:
+0JHOC/IONHOMN

JBYXCJIOUHOM

C YKOPOUEHHbBIM L1aroM

TPeXCJIONHOU

2
dopmysia P;,z - mzl 2 Rz CripaBeA/IMBa JJIA:
37IeKTPUYECKUX 10Tepb B 0OMOTKe cTaTtopa
+3/IeKTPUUECKHX ITOTePb B 0OMOTKe poTopa
MarHUTHBIX M10TepPb
MeXaHUUeCKUX MoTepb

Yem 00bsicHsIETCA (hOopMa 11a30B POTOPA, H300pPAKEHHOT0 HAa PUCYHKe
3alUTON OT BAUSIHUSL BUXPEBBIX TOKOB

+yBeJIMueHHeM Bpalljaloliero MoMeHTa

yBeJInueHreM ITyCKOBOT'O TOKa

y/ydIlIeHueM OXJIaXKAeHUsI 0OMOTKH poTopa

Kak u3MeHHTCs TOK B 00MOTKe pPoOTOpAa IMPpH YBE/IMYEHUHA MeXaHH4eCKOM HArpy3KH Hd BaJ'IY?
+yBeJIMUUTCS

YMEHbIINUTCA

HN3MEHUTCA

YMEHBIINTCA HE3HAYUTE/IBHO

I[J'lﬂ npeoﬁpa303aﬂnﬂ KaKou JHEPIrum npeaHda3Hd4€Hbl ACMHXPOHHbIE BJIEKTPO,Z[BI/II‘HTEJ'II/I?
MeXaHHuueCKoi SHEPrruu B 3JIEKTPHUYECKYHO

+3HEKTPHHECKOﬁ SHEPrur B MeXdHUYECKYHO

MeXaHHuueCKoi SHEeprvur BO BHYTPDEHHIOKO

BHEKTPHHECKOﬁ SHEPrruu B 3JIEKTPHUYECKYHO

MapkupoBKa 00MOTKH (pa3bl A craTopa aCHHXPOHHOI'O 3/IEKTPO/ABUraTe/isi OyJeT C/IefyIolei:
C1 — Hauano, C2 — koHel|

C1 — Hauano, C3 — koHel|

C4 — nauano, C1 — koHer|

+C1 — Hauasio, C4 — KoHelI]
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YKa)KuTe 0CHOBHOM He/J0CTaTOK aCUHXPOHHOIO /{BUraTe/Is:

3aBMCUMOCTb YaCTOTHI BpallleHUs1 OT MOMEHTa Ha Bajly

CJIO)KHOCTb KOHCTPYKLIUU

Hu3kum KII1/T

+0TCyTCTBME S5KOHOMHUYHBIX YCTPOWCTB //I51 TIJIaBHOTO PeryIMpOBaHMs YaCTOThI BpallleHHsl pOTopa

B ocHoBe pa0oThI Tpex()a3HOro ACHHXPOHHOI'O JIEKTPOABUIaTe s JIEKHUT:

3aKOH 3/IeKTPOMarHUTHOTO B3aWMO/IeliCTBUS

B3aMMO/IEHICTBYE BPAIL[AFOIL[er0Csi MarHUTHOTO TIOJISt CTaTopa C TOKOM, HaBe/JeHHbIM 3THUM T10JIeM B 0OMOTKe
poTopa

3aKOH /IEKTPOMarHUTHOM UHAYKLIUU

+BCe OTBETHI BEPHBI

Kak COeUHHUTD 00MOTKH TpeX(ba3H0r0 CUHXPOHHOI'0 reHepaTopa 1mo cxemMme «TpEyr‘OJ’leHK»?

1. 2.
c1 Cs C1 ¢4Cc2 gC3
c4 cé C4 C5 Jce

3 4 ct Je2  Jc3
ci gc2 |c3

c4 cs |lcs c4 cs \lce

1

+2

3

4

Kak MO0)XHO NJIaBHO pery/iMpoBarb B INIMPOKUX Mpejejax 4YacTOTy BpaljeHUs AaCHHXPOHHOIO
3/1eKTPO/iBUraTe/isl C KOPOTKO3aMKHYThIM POTOpPOM?

V3MeHeHHeM YKC/ia nap MO/ICOB BPALLarolerocsi MarHUTHOrO T0JIsl CTaropa

V3MeHeHHeM COTIPOTHB/IeHUsI 0OMOTKH pOTOpa

+13MeHeHreM YaCTOThI IUTAOILero HarpshkeHUst

V3MeHeHHeM KoruecTBa (a3 NMuTarolel CeTu

Kak 3aBuMCHT 4acToTa BpalleHHsl pPoTopa OT 4YacTOThl BpalleHUsi MarHUTHOrO MoJis craropa H
CKOJIL)XKeHUA?

fr=
f=N
S
+f,=/s
f=4"5

Kakoe cKob)xeHue dCUHXPOHHOI'O BUIr'aT€/Id HA3bIBAETCHA KpI/ITI/I'-IECKI/IM?
MdKCHMAJIbBHO€ CKOJIb>KeHHE ABUIdTe/Id
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CKOJIb)KeHUe [IBUTAaTeIsl PU pPaboTe BXOOCTYIO

+CKOJIb)KEHHEe ABUraTe/Is, IIPU KOTOPOM ABUraTe/b pa3BUBaeT KPI/ITI/I‘—IECKI/II\/JI MOMEHT

CKOJIb>XKEHKE NBUIr'daTe/id B HOMUHA/IbBHOM peXXHUMe

Yuc/10 moI10CoB CUHXPOHHOTI'0 reHepaTopa PdaBHO:

+IByM
YyeTbIpeM
L1eCTH
BOCbMU

Kak 3aBucut J3/IC poropa BpamjarwIerocsi aCHHXpOHHOI'0 JIEKTPOJABUTaTe/sA 0T CKOIb)KeHHs?

He 3aBUCUT

+TIpPSIMO MPOTTOPI[MOHATbHA CKOJIbXKEHHUIO
00paTHO MPOMOPLMOHAIBEHA CKOJTBKEHUIO
KBaJIpaTUUHA CKOJTb)KEHHIO

IZ[OﬁaBO‘-IHI:IE moTepu ACHMHXPOHHOI'0 ABUIrdT€E/IA PABHbI:

+P,, =0,005P

P =H—P,
P 006 — Pl B PMex
})do6 = 5})1
14 ¢
M £,
JlaHHbIN PHCYHOK Mo 4 COOTBETCTBYeT

dCHUHXPOHHOI'0 JIEKTPOABUI'aTe/IA IMIyTEM U3MEHCHHUA:
UuncCia I1ap roJiroCcoB

CKOJIb>KeHH A

+4aCTOThI I'II/ITaIOI_LIE‘ﬁ CeTu

HallpsKeHU A
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Ha pucyHke u300pakeHa cxema:
JIBUTaTeJIst IOCTOSTHHOTO TOKa

CUHXPOHHOTO JJBUTaTesist

+KOH/IeHCaTOPHOTO ACHHXPOHHOIO IBUTaTeIs
reHeparopa

Kak u3MeHMTHb HanpaB/ieHHe BpalleHHsi MarHUTHOT0 1MoJis Tpex(a3Horo Toka?
M3MEeHUTh HarpaBjieHre HeBO3MOXKHO

HY>KHO TTOMEHSITb MeCTaMu Bce TpH (ha3bl

+HY)KHO TIOMEHSITb MeCTaMH JiBe Jito0ble (a3bl

HY)KHO CXeMY COeIMHeHHs] 0OMOTOK

CooTHolieHue MeXAYy NYCKOBbIM U HOMHHA/IbHBIM TOKAMHU dCHHXPOHHOI'0 ABUTI'aT€/ IS GYJI[ET:

oI, =(5..7)I,
]n = ]H

I, =21

1, =(10..12)1,

IToueMy cep/eYHMK BpPAILAIOIIErocsi SIKOPsi HAaOMPAKT M3 TOHKUX JIMCTOB 3/IeKTPOTeXHUYECKOH
CTa/iv, U30/IMPOBaHHBIX APYT OT Apyra?

13 KOHCTPYKTHUBHBIX CO0OpakeHU

JU1sl YMeHBIIIeHUs] MarHUTHOTO COTIPOTHBJIEHHUSI TIOTOKY BO30YK/I€HHSI

+//11 yMeHblLIeHUs TETVIOBBIX IT0TepPb Ha BUXPEBbIE TOKU

[U1s1 yMeHbILIeHNs pa3MepoB

JInsA co3aaHMA B MaIlIMHAX 00/IBIIIOH MOIHOCTH MAarHMTHOI'O MOTOKA BO30Y)K/IeHHUsI C/Ty)XKaT:
+I71aBHbBIE TTOJIFOCHI

J100aBOYHBIE TTOJTFOCHI

Kak IVIaBHbIe, TaK U J00aBOYHbIE T10/TFOCKI

BTOPOCTETeHHbIe TOJTFoCa
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O0MoTKa, H300pakeHHAsA Ha PUCYHKe = b , Ha3bIBAeTCA:
+reTeBon
BOJTHOBOM
KOMOHHMPOBaHHOM
KpecToobpa3Hoii

HanpaBﬂeHne BpdllieHUA AKOPA ABUIdTe/ifd IMOCTOSAHHOI'0 TOKd 3dBHUCHUT OT:
IMMOJIAPHOCTH I10/IFOCOB

HallpaBJ/IeHWS TOKa B ITPOBOAHHKAX 0OMOTKH SAKOpA

MOJIAPHOCTU I10/IFOCOB W HallpAaB/IEHHWS TOKA B ITPOBOAHHUKAX 00MOTKU sSAKOpA
+BC€ OTBEThI BEPHbI

Kakoil cmoco0 y/aydmieHHsi KOMMYTAIMH Iiejieco00pa3Ho MCIo/Ib30BaTh B MOINHBIX MallMHaX
MOCTOSTHHOI0 TOKAa NpH NepeMeHHOU Harpyske?

+CMellleHHe LeTOK C TeOMeTPUUeCKOr HenTpaau

YCTaHOBKY JOTIOJIHUTE/IbHBIX [10JIF0COB

oba BbIlIeyKa3aHHbIe criocoba

rprMeHeHHe ZJ00aBOUHBIX Pe3UCTOPOB

YcioBuaMu CUMMeETPpHUH 00MOTKHM AKOPA ABJIAKTCAH:

KaXXas I1dpa MapaiieJIbHbIX BeTBeil A0J/DKHA COCTOATh M3 OIMHAKOBOI'O UKMCJld CEKI_[I/Iﬁ

CeKuun Ka)KAOﬁ IMapkI ITapa/lie/IbHBIX BeTBei AOJ/DKHBI 3adHUMATh Ha AKOpe OIMHaKOBO€ YKUCJ/IO I1a30B
KaXXas I1dpa Iapa/lieJIbHbIX BeTBeili 0OMOTKHU AOJ/DKHa 3dHMMdAThb OJKMHAKOBOE I10/1I0’KeHHEe OTHOCHUTE/IbHO
CHCTeMBI ITIaBHBIX ITOJTFOCOB

+BC€e yKa3aHHBbIE BhIIIE YC/I0BUS

I'eHepaTOpHbBIe JaTYHKH NPe00pPa3yoT U3MepPsieMYH HeJIeKTPUUECKYH Be/THUNHY:
+B O1C

B COTIPOTUBJIEHUE

B YaCTOTY

B UHAYKTUBHOCTb

Jisi u3MepeHus AMHAMHYECKUX /laB/IeHUH HCII0/Ib3YHT:
yro/ibHbIe JaTuuKU

HOTeHL[UOMeTpUYeCKue JaTuyuKu

+IIbEe303/1eKTpUUECKHE TaTUMKU

MeMOpaHHbIe JaTUKH

MaHoMeTpHUeCcKHUH TepMoOMeTp NpejHa3HaveH /ISl U3MepeHusI:
JlaB/IeHUs

Pa3HOCTH JlaB/IeHUs

+Temrieparypbl
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pa3psvKeHus

Kakum npu6opom u3mepsieTcs pa3sHOCTb JaB/IeHUs?
+MaHOMeTpHUYeCKUM TEPMOMETPOM

TePMOMETPOM

MeroMMeTpoM

amrnepMeTpoM

C YB&/IMUEHUEM TEMIIEPATYPHI COMMPOTUB/I€EHUE META/VIMYECKOT'0 TEPMOPE3UCTOpAa:
+yBe/IMUUBaAETCA

YMEHbIIaeTCA

He MeHAeTCd

HN3MEHEHKE 3aBUCUT OT MaTepUd/ia TEPMOPE3UCTOPA

C YB&/IMUEHUEM TEMIIEPATYPbI U3MEHUTCA JIX COITPOTHUB/IEHUE META/IVIMUECKOT0 TepMope:mcmpa?
+aa

HeT

OCTaHeTCsd TeM XKe

OcHoBHoH eguHuIeid CU saBaseTcs:
MOIIIHOCTh

cusa CBeTa

JlaBjieHue

+cuna

Iena aesieHNs WIKa/ibl CPEACTB U3MePEeHUs — 3TO:

+pa3HOCTb 3HAUeHUM BeJIMUMHbBI COOTBETCTBYIOLMX IBYM OTMeTKaM IIKa/lbl
HavMeHblllee 3HaueHue W3MepsieMOU BeJTMUMHbI

CTOUMOCTb T'PaZlyUpOBKU CPeZICTBA U3MepeHusI

TI0Ka3aTe/b JUHEeHHON IIKaIbl

JIns o0pa3oBaHMA Yero U3 HIWKenepeurncJIeHHOro0 C/Iy)kKaT MPUCTAaBKH I'Mra U Mera?
KPaTHBIX eJUHMI]

OTHOCHUTEJIbHBIX eIMHHI]

+a0COJTIOTHBIX BEJIMUUH

TIPOM3BO/IHBIX BEJTUUMH

Kakue MNPUCTABKH UCITOJIB3YHTCA /1A 06pa303amm a0CO/TIOTHBIX Be/THUHH?
+rura u Mera

MWJ/UIM 1 MUKDO

HaHO M IMHKO

IIprcTaBKH HAHO U MHKO C/IY)KAT J/isi 00pa30BaHUA:
JIOJTbHBIX eIMHUL]

KPaTHBIX eJUHMI]

OTHOCHUTEJIbHBIX eIMHHI]

+a0COJTIOTHBIX BEJIMUUH

ﬂf[ﬂ H3MepeHus TOJIbKO MOCTOSAHHOI'0 TOKd ITIPUMEHAT le/lﬁopblt
+MaFHHT03HEKTpHHECKOﬁ CHUCTeMBbI

HH,E[yKLlHOHHOﬁ CHUCTEeMBbI

BHEKTPOMaFHHTHOﬁ CHUCTeMBbI
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Hpnﬁopm MaI‘HI/ITOBJIEKTpI/I‘IECKOﬁ CUCTEeMbI IPDUMEHAT /I H3MEPEHUA:
IMMOCTOAHHOI'O U TTIepEMEHHOI'0 TOKd

+TOJILKO ITOCTOAHHOT'O TOKa

rnepeMeHHOI'o TOKa

CHMHYCONa/IbBHOI'O TOKd

PacimupuTh Auana3oH u3MepeHHs 3/IeKTPOCTaTUYeCKOro BOJIGTMeTPa HY)KHO C IOMOIIbIO:
+7100aBOYHOrO pe3ncropa

V3MepUTe/IbHOr0 TpaHC(opMaTopa HamnpsKeHUst

LIyHTa

[,06aBOYHOr0 KOHZIeHCcaTopa

Jnana3oH u3MepeHHs Y1eKTPOMArHUTHOTO BOJIBTMETPA MOXKHO YBe/IMYUTH C MOMOIIBIO:
IIyHTa

+7100aBOYHOrO pe3ncropa

[,06aBOYHOr0 KOHZIeHCcaTopa

TpaHcgopMaropa ToKa

Juana3oH uW3MepeHHs KAKOro M3 HIDKENepeuyrc/IeHHBIX MPHOOPOB MOXKHO YBe/IMYUTH C MOMOIIBIO
A00aBOYHOrO pe3ucTopa?

+3/IeKTPOMarHUTHOTO BOJIETMETPA

aMmriepmerpa

MeroMmeTpa

Juana3oH u3MepeHHs1 KAKOr0 M3 HIDKENepedyHrc/IeHHBIX NMPHOOPOB MOXKHO YBe/IMYHTH C MOMOIIBIO
A00aBOYHOrO pe3ucTopa?

aMriepMerpa

+ 2/IEKTPOCTAaTHUECKOTO BOJIETMETPA

MeroMmeTpa

JeKTpUUecKHe anmnaparbl, NpeJHa3HaueHHbIe /ISl OrPaHUYeHHUsI Be/IMUHH TOKAa KOPOTKOT0
3aMbIKaHUs U NepeHanpsKeHu, AB/IAITCA:

+0rpaHUYUBAIOLUMU

KOHTPOJIMPYIOILUMHA

KOMMYTaL[MOHHBIMHU

Iy CKOpery/IUpyIoLLie

ariraparamu Jijisi i3MepeHust

JneKTpUUecKHe anmnaparbl, NpeJHa3HaueHHbIe /ISl yCKa, pery/J1MpoBaHusi CKOPOCTH BpallieHHsd,
HaNpsDKeHHUs ¥ TOKA YJIeKTPUUECKOH MAIIMHbI WIH /15 MyCKA U PeryJIMpoBaHusA KaKoro-imoo
APYroro noTpeouTesisi 1eKTPOIHEPTHH, IB/IAIOTCA:

OrpaHUYMBAIOLIUMU

KOHTDPOJIMPYIOILIUMHA

KOMMYTaL[MOHHBIMHU

+Iy CKOpery/vpyoLue

ariraparamu Jijisi i3MepeHust

J/IeKTpHUecKue anmnaparsl, 0Cyl[eCTB/IAIINEe KOHTPO/Ib 3aJaHHBIX 3/1eKTPUYECKUX WIH
Hel/IeKTPUUYeCKHX NapaMeTpoB, SIB/ISIIOTCS:

OrpaHUUMBaIOLUMHU

+KOHTPOJIMPYIOLIUMU
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KOMMYTaLIMOHHBIMHU
Iy CKOpeT y/IMpYIOLL{ie
arirapatamu [ijisi U3MepeHust

JneKTpUUecKHe anmnaparbl, CIy)Kalljde /I BKIIOUeHHs U OTK/II0UeHHUs 3JIeKTPUYeCKUX Lernei,
SIBJIAIOTCA:

OrpaHUYMBAIOIIUMU

KOHTDPOJIMPYIOILIUMHA

+KOMMYTaL[MOHHBIMHA

Iy CKOpery/IUpyIoLLie

arirapatamu Jijisi i3MepeHust

Taomna 5 — Kpurepuu oneHKH c)OPMHUPOBAHHOCTH KOMIIETeHIUH

Kop v HaumeHOBaHUe Kpurepuu onjeHrBanust chopMUpPOBAaHHOCTH KOMITeTeHLIMM (4acTH
WH/IMKaTopa JOCT>KeHUsI KOMIeTeHI[1H)
KOMIeTeHI U1 COOTBETCTBYET OLIEHKE «3auTeHO»
(4acTu KOMIeTeHLUN) 50-100% oT MakcuMasibHOTO 6ansa

CTyAEHT IMPUHKUMAET dKTUBHO€ Y4aCTHE B XOZe IMMpoBeJeHUsA
MPpakKTU4YeCKUX 3aHHTHﬁ, MMpaBUJIbHO OTB€YAET Hd IMOCTAB/IEHHbIE
BOIIPOCEI 110 TeMe, 3HAeT oGume CBe/leHud 00 BJ'IEKTPOO60py,E[OBaHI/II/I

N-1nkoc-1 OcymecTsiisier CTaHLUW Y TIO/ICTAHLIUM, ero Ha3HaueHWH, TIPUHLUIe AeUCTBUS U
MOHHUTOPUHI TeXHUUECKOTO BbIOOpe, CHCTeMe CBSI3M Ha MO/ICTAHLUSAX, 3all[iTe OT aTMOC(HepPHBIX
COCTOSIHUSI 000pYIOBaHUS repeHarpsbkeHr, KOHTPOIbHO-U3MePUTe/TbHBIX TpUOopax, TallieHun
MO/CTAHLIMH 3/IeKTPHUUYECKUX JIlyTU B 57IEKTPUUECKUX arraparax, 3a3eM/ISTFOLUX YCTPOMCTBaX
ceTel MO/ICTaHIMH, (a3upoBKe MMHUM U TPAaHCHOPMATOPOB, Criocobax

pery/MpoBaHusl HarpsbKeHUs1 Ha CUJIOBBIX TpaHChopMaTopax, Ha
6a30BOM ypOBHE 'OTOB OCYII[€CTB/ISITh MOHUTOPUHT TEXHUUECKOTO
COCTOSIHUSI 000PY/IOBaHUSI TIOACTAHLIUM /IeKTPUUECKUX ceTel

2 OIIPEJE/IEHUE PE3YJ/IBTATA
IMPOMEXXYTOYHOM ATTECTAILIA

<DopMa HPOME)KYTOHHOﬁ dTTeCTaljuu 110 JUCLUIIJIMHE 3ayemnl.

OLEHOUYHBIE MATEPUAJIBI 1 CPEJCTBA [JI TIPOBEPKU
C®OPMUPOBAHHOCTHU KOMIIETEHIINN

IIKoc-1. CrocoGeH oCyIIeCTB/IATh MOHHUTOPHHI TEXHHYECKOr0 COCTOSIHHA 000pyA0OBaHHA
MOACTAHIMY 3/1eKTPUYECKHUX CeTeu.

3a,E[aHI/IH 3dKPbITOIr'0 THUIId

BbiGepume o0uH npaeus/ibHbIli ApUAHM omeema

1. CEP,Z[E‘-IHI/IK Tpchd)opMaTopa HU3roTaB/IMBAETCA H3 H30/IMPOBAHHBIX [ApPyr OT /[Jpyra J/IMCTOB
BJIEKTPOTEXHI/I‘-IECKOi/i CTa/IN I

TTOBLIIIEHUST MeXaHUUe CKOM IMPpOYHOCTH CepAeUHHKd

YIpojeHrnd TeEXHOJIOTUH U3TOTOBJ/IEHUSA

+ YyMeHbIII€HH1s HarpeBa cepAe4yHrKa

YMeHbIIE€HHUA MalrHUTHOI'O ITOTOKA paCCedHUA
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2. OOpbIB BTOPUYHOH Ijeny TPpaHcopMaTopa ToKa NPUBOJAMT K:
HOMMHA/IbHOMY DeXUMY

KOPOTKOMY 3aMbIKaHUIO

TTOHW)KEHUIO HaMpsDKeHUsT

+ MOBPEKJeHUI0 MarHUTONIPOBOAA

3. Ha CTE€PIXHE B UepeaAyrIeMCcHd NMOpAAKe pacino/jiaraloTt 00MOTKH:
KOHLIEHTpHUYEeCKHEe

+A1ICKOBBIE

KOM6I/IHI/IPOBaHHLIe

TOpouAdd/IbHbIE

3a,ua1ma OTKPbITOIr'0 TUIIA

Jatime pa3zeepHymbliii omeem Ha 60npoc

1. Kakue ycTpoiicTBa HeJIb351 MOJK/II0UYATh K H3MepUTe/IbHOMY TpaHc(opMmaropy HanpshKeHUs?
IIpasuibHbIli omeem: K W3MepUTeNbHOMY TpaHC(OPMAaTOpy HarpsyKeHUsl Hesb3si TMOJK/IH0YaTh TakKue
yCTpOMCTBA KaK aMIiepMeTpbl, TOKOBbIe 0OMOTKU BaTTMETPOB, HU3KOOMHbIE 0OMOTKH peJie.

2. Kakue pe)xuMbl CJIy>KaT /i/Is1 HCC/IeJOBaHUsA XapaKTepPUCTHK TpaHcdopmaropa?
IIpasunbHbIli omeem: [Jjisi MCCJIeJOBaHUSI XapaKTePUCTUK TpaHChopMaTopa CIy)KaT peXuMbl pabounii,
X0JIOCTOTO X0/]a ¥ KOPOTKOT'O 3aMbIKaHUSI.

3. YTo BK/IHOYAIOT B cedsi MarHuTHbIe notepu (Py) Tpancopmaropa?
IIpasunbHbili omeem: MarHuTHbIe TioTepu (Py) TpaHChopMaTopa BK/IIOUAKOT B Ce0si TOTepH OT THCTepe3nca
Y BUXPEBbLIX TOKOB.

4. Yro Takoe TpaHchopmarop?
IMpasunbHbili omgem: TpaHC(OPMATOP — ITO arrapart, MOBBIIIAOIINMN U TTIOHWKAIOIIUI HarlpshKeHue.

5. OT uero 3aBUCAT MarHUTHbIE NI0TePH B TpaHcdopmaTope?
IIpasunbHbIli om@em: MarHuUTHble TOTepu B TpaHcdopMarope 3aBUCAT OT MarHUTHOM WHJIYKLWH,
KOHCTPYKLIMM MarHMTOIIPOBO/Ia Y YaCTOThI TOKA.

6. B KakuXx c/Iyyasix MPOBOJUTCS ONBIT X0/I0CTOr0 X0/ia TpaHcdopmaropa?
IIpasuibHbIli omeem: OMBIT XOJIOCTOTO X0/a TpaHChopMaTopa MPOBOAUTCS TPY Pa30MKHYTOW BTOPUYHOM
00MOTKe ¥ HOMHUHA/IbHOM HarpspKeHUH Ha MepBUYHON 0OMOTKe.

7. YeM NpUHIMITHAIBHO OT/IHYAETCA aBTOTPaHcopMaTop oT 00bIuHOro TpaHcdopmaropa?
IIpasuabHbili omeem: aBTOTpaHC(OPMATOP MPUHLMITHUAIBHO OTIMUYAETCS OT OOBIUHOTO TpaHCgopMaropa
MaJIbIM KO3(PPUI[MeHTOM TpaHC(opMalii, BOSMOKHOCTbIO U3MeHeHUs1 KO3 duiieHTa TpaHchopMaLviu U
3/IeKTpUUYECKUM COeIMHEeHUEeM TTIePBUUYHOU Y BTOPUUHOM 1ieTiel.

8. Jl/isi yero mpuMeHs0 TPaHC(hOpMaTOPHOe MAc/I0 B MOIIHBIX TPaHchopMarTopax?
IIpasunbHblli omeem: TpaHC(OPMATOPHOe MAc/lI0 B MOIIHBIX TpaHC(opMaTopax MPUMEHSIOT Kak s
OXJIAXKAEHUSI TPaHC(hOpMaTopa, Tak U U30JIALUA 00MOTOK JPYT OT ApyTa.

9. Ji/isl uero BBINO/IHAETCS HelpepbIBHAA NPOAYBKa y BO3AYIIHBIX BbIK/II0YaTe/1en?

IIpasunbHbIli omeem: HelpepbiBHas TMPOAYBKA Y BO3AYIIHBIX BBIK/IFOUaTeseid BBITIOMHIETCSA  [iIs
VICK/TIOUEHHUSl YB/I&)KHEHUS BHYTPEHHEU II0JIOCTU W30/SITOPOB, TacHUTeNbHOM Kamepbl U OT[e/uTens,
KOTOpO€e MOXXeT 00pa30BaThCs M3-3a BITAJIeHUsT POCHI TIPY OX/IaXK/I€HUH OKPY>KaroIL[ero BO31yXa.
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10. Kakue HeJ0CTATKH UMET 0aKoBbI€ BBIK/IIOUATE/TH?

Hpa@Uﬂbellj omeemnm. HeaoCTaTKaMH 0AKOBBIX BBIK/TIOUATE/IEH SIBJIIOTCS IMMOXXapo- U B3PLIBOOITIACHOCTD,
OosbllION  00BEM Macdc/a, HEO6XO,ELI/IMOCTB KOHTpPOJIA YPOBHA KW COCTOAHHA Madid, HeyAOGCTBO
TPaHCIIOPTUPOBKH, MOHTa>Ka U Ha/IdJKHU.

OkoHuare/MbHbIe  pe3y/ibTaThl  00yueHUss  (DOPMHUpPOBAaHWSI ~ KOMIIETEHIUH)  OMpeesisiFoTCs
TI0Cpe/ICTBOM IepeBoia 0asnoB, HaOpaHHBIX CTYAEHTOM B IPOL{ECCe OCBOEHHS AWCLIMIUIMHEBL, B OLI€HKU:
0a30BbIli ypOBeHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMA CUYMTAETCS JOCTUTHYTBIM, €C/IA pe3y/ibTaT 00ydyeHust
COOTBETCTBYET oljeHKe «3auTeHo» (50-100 peHTUHrOBLIX OaslioB).

3 IIOPAIOK ITPOBEJIEHNSI IIOBTOPHOM
IMPOMEXXYTOYHOM ATTECTAILIA

<DopMa HPOME)KYTOHHOﬁ dTTeCTaljuu 110 JUCLUII/IMHEe 3ayenl.

(DOH,E[ OLIEHOYHBIX CpeACTB AJid IIpOBEAEHUA HOBTOpHOﬁ HPOME)KYTO‘—IHOI\/'I dTTeCTalquu (l)OpMI/IpyeTCH
M3 4KCjla OeHOUHBIX CPpeACTB 10 TéMaM, KOTOPbIE HEe OCBOEHLI CTY[JEeHTOM.

Ilpumeuarue:
[JormonHuTenbHble KOHTPOJbHbIE HWCIBITAHUS TIPOBOJSATCS [Jsi CTYAEeHTOB, HaOpaBImMxX MeHee 50

0as10B (B cooTBeTCTBUM C «I10/I0)KEHHEM O MOAY/ILHO-DEHTUHTOBOM CHUCTEME).

Taommna 6 — Kpurepuu oneHKH c)OPMHUPOBAHHOCTH KOMIIETeHIUH
Kputepuu onjeHnBaHNs CpOPMUPOBAHHOCTH KOMIIETEHLIUU
(yacTu KOMIETeHLIUH)
Ha 6a30BOM YpOBHe
COOTBETCTBYET OLIEHKE «3auTeHO»
50-100% oT MakcuMasibHOTO Oasiia
CTyzieHT, B OCHOBHOM, BJlafleeT MaTeprasioM M0 TeMaM JUCLIIIIVHBI,
N-1nkocs1 OcyiiecTBisieT | OpPUEHTHUPYETCS B BOMPOCAaX MPOU3BO/CTBA 1eKTPUUYECKON SHEePTrUH,

Kop v HaumeHOBaHUe
WH/IMKaTopa JOCT>KeHUsI
KOMIIeTeHI[U1
(4acTu KOMIeTeHLUN)

MOHMUTOPUHI TEXHUYECKOTO pa3bupaeTrcsi B cxeMax 37IeKTPOCHa0KeHus ToTpebuTeel, 3HaeT
COCTOSIHUSI 000PYZIOBaHUS | 371eKTPO0O0OpYyZi0BaHUe CTAHLMM 1 MOACTaHLWA, Ha3HaueHue, TTPUHLIUTT
MO CTaHLMM 37IeKTPUYECKUX JieiicTBus1, Ha 6a30BOM yPOBHE TOTOB OCYIIECTBJISITh MOHUTOPUHT
ceTen TEXHUYECKOTO COCTOSTHUSI 000pY/10BaHUsI TIOACTAHLIMH IeKTPHUYe CKUX
ceTen
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