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5. NEPEN3OAHVE

HacTtoawmin ctaHgapT ycTaHaBfMBaeT MPUMEHSIEMble B HayKe, TEXHUKE U
NPOM3BOACTBE TEPMUHbLI U ONpeaeneHnsl OCHOBHbIX MOHATUIA B 0BriacTu CUIOBbIX
TpaHcdopmaTopoB. CTaHAapT pacnpoCcTpaHAETCS Ha CUoBble TpaHCcdopMaTopb -
TpexdasHble U MHorodpasHble MowHOCTbl 6,3 kB-A u 6onee n ogHodasHbie
MOLLUHOCTbIO 5 kKB-A 1 6onee.

TepMUHbI, YCTaHOBIEHHbIE CTaHOapToM, obsi3aTenbHbl AN MPUMEHEHUST B
AOKYMEHTauuMn BCeX BWOOB, Hay4YHO-TEXHUYECKOW, Yy4ebHOM ©n ChpaBOYHON
nuTepartype.

[Ona Kaxgoro MOHATUS YCTaHOBfEH OAWH CTaHOapTM30BaHHbIN  TEPMUH.
[MpuMeHeHne TEPMUHOB - CUHOHMMOB CTaHAAPTU30BAHHOIO TEPMMHA 3anpeLLaeTcs.

[na oTaenbHbIX CTaHO4ApPTM30BaHHbIX TEPMUHOB B CTaHgapTe NpuBedeHbl B
KadecTBe CrpaBOYHbIX KpaTKue ¢OpMbl, KOTOpble paspellaeTcsl NPUMEHSTb B
criydasx, WUCKMNIOYaKLWMX  BO3MOXHOCTb MX  PasfMYHOrO  TONKOBAaHMS.
YCTaHOBMNEHHbIE OnpeaeneHusl MOXHo, Npu HeobXoaMMOCTU, N3MEHATL No dopme
N3NOXEHNA, HE O0MYyCKasa HapyLLEHWs rpaHuL, NOHATUN.

TepMUHbI, MOMEYEHHble  3HakoM ™", He  pacnpoCTpaHAKTCSA  Ha
aBTOTpaHcopmaTopbl.

B ctaHgoapte npuBeaeH andaBUTHbIM YyKasaTelb COLEPXALUMXCS B HEM
TEPMUHOB.

B cranHpapte umeeTcs nNpunoxeHue, coaepXawee 3SCKU3bl, MNOACHSoLWmME
HEKOTOpPble TEPMUHBDI.

CTangapTusoBaHHble TEPMUHBI HabpaHbl MNOMYXMPHBLIM LWPUATOM, UX KpaTkas
dopma - CBETIIbIM.



TepMuH

Onpenenexue

1. OBWWNE MOHATNA

1.1. TpaHcch opmaTtop

1.2. CunoBou tpaHcc opmatop

1 ) 3 .CnnoBou
TpaHcd opMaToOpHbIN arperar

1 : 4 . MHorocpasHasn
TpaHcd opmaTopHas rpynna

CtaTtunyeckoe 3NeKTPOMarHUTHoe
YyCTPOMCTBO, MMetowee ABe wnn Gonee
MHOYKTUBHO CBSI3aHHbIX 0OMOTOK 1
npeaHasHadYeHHoe AN npeobpasoBaHus
nocpeacTBOM 3NEeKTPOMarHUTHOW
WHOYKUUMA  OOHOW  WNM  HECKOMbKUX
CUCTEM MEpPeMEHHOro Toka B OOHY Wiu
HECKOIbKO APYrMX CUCTEM NEPEMEHHOIO
TOKa

TpaHcdopmaTop, npegHa3Ha4YeHHbIN
Ana  npeobpasoBaHus  3NIEKTPUYECKOM
9HEeprMm B 3NEeKTPUYECKUX CeTsX U B
YCTaHOBKax, MpefHa3Ha4yeHHbIX AN
npvema n NCNOSb30BaHNS
SIIEKTPUYECKON IHEPTUN.

MpymeyaHune. K cunoBbiM OTHOCATCS
TpaHcopmaTopbl TpexdasHble n
MHoOrogoasHble MOLHOCTbIO 6,3 KB-A 1
6onee, ogHoga3HbIe MOLLHOCTbLIO 5 KB-A
n 6onee

YCTpPONCTBO, B KOTOPOM KOHCTPYKTUBHO
ob6beanHeHbl aBa unn 6onee CUNoBbIX
TpaHcopmMaTopoB

lpynna o4Hoda3HbIX
TpaHcdopMaTopoB, OOMOTKM KOTOPbIX
coeauHeHbl TaK, 4YTO B Kaxgom U3

0oBMOTOK rpynnbl MOXeT 6biTb co3faHa
cuctema MnepemMeHHoOro Toka C YMUCIoM
a3, paBHbIM YUCSTy TPaHCOPMaTOpPOB.

MpumeyaHwue. MHorodbasHas
TpaHccpopMaTopHasl rpynna, wuMmeroLas
Tpn opHodasHbIX  TpaHcdopmartopa,
Ha3blBaeTCcs TpexdasHom

TpaHcdopMaTOPHOW rpynnom




1 . 5 .MarHutHoe none
TpaHc opmartopa

1.6. MarHuTHOE none paccesiHUA
o6MOTOK

1.7 .MarHutHoe none TOKOB
HyrneBOMW NocriefoBaTesIbHOCTU

1.8. OcHOBHOEe MarHuTHoe none

MarHutHoe norse, co3gaHHoe B
TpaHcopmaTtope COBOKYMNHOCTbHO
MarHUTOOBWXYLLMX  CUNT BCEX  €ero
OOMOTOK M AOpYyrMx 4acTen, B KOTOPbIX
NpoTeKaeT 3NEKTPUHECKUIN TOK.

MpumeyaHue. na pac4yeTos,
onpeaeneHus napameTpoB n
NpoBeaeHNss UccrnenoBaHUA MarHUTHOE
none TpaHcdopmaTtopa MOXeET ObiTb
YCIOBHO pasgeneHo Ha
B3aMMOCBSI3aHHblIE  4acTW: OCHOBHOE
none, norne paccesHusi o6GMOTOK, norne
TOKOB HYIiEBOM MOCNeAoBaTeNlbHOCTU U

T.A.

YacTb MarHMTHOro nons
TpaHcdopmaTtopa,  co3gaHHast  Tou
YacTbl0 MarHUTOABWXKYLLMX CUIT BCEX €ro
OCHOBHbIX OOMOTOK, reomeTpuyeckas
CyMMa BEKTOPOB KOTOPbIX B KaXgou
raze 0OMOTOK paBHa HyrO.

MpumeyaHwue. Mpennonaraetcsa
HanMyMe TOKa He MeHee 4eM B [BYyX
OCHOBHbIX 06MOTKax

YacTtb MarHUTHOro nons
TpaHccopmaTopa, co3JaHHas
reoMeTpu4ecKon CyMMOW
MarHUTOOBWXYLLMX CWUIT TOKOB HYyreBOW
nocrieqoBaTernbHOCTU BCEX ero
OCHOBHbIX 06MOTOK

YacTtb MarHUTHOro nons
TpaHcdopmaTopa, co3aHHas
Pa3HOCTbO CYMMbl MarHUTOLBWKYLLMX
cun Bcex ero OBbMOTOK U  CyMMbl
MarHUTO4BWKYLLMX cun 0OMOTOK,
cosgaromx nosne paccesiHust 06MOTOK U
none TOKOB HyrneBown
nocrnenoBaTeflbHOCTU oBbMOTOK
TpaHcdopmartopa




1 . 9 .CropoHa BbiCLLUErO
(cpeaHero, HU3LWero)
HanpsiXeHUA TpaHcc opmartopa

1.10.Cxema
TpaHcd opmaTtopa

coeaAnHeHuA

COBOKYNHOCTb ~ BUTKOB U Opyrux
TOKOMNPOBOOALLMX yacTen,
npucoeguHeHHbIX K 3axvmam
TpaHcdopMaTopa, Mexay KOoTopbiMu

[EeNCTBYeT ero Bbicllee (cpeaHee wnu
HU3LLEE) HanpskeHue

CoyeTaHne cxem coeauHeHuss 0OMOTOK
BbICLLErO W HU3LLETO HarnpsiKeHun Ons
[ABYXOOMOTOYHOIO M BbICLLErO, CpeaHero
7 HU3LLIEro HanpsKeHW ans
TpPexobMOTO4YHOro TpaHchopmMmaTopa.

MpumeyaHne. Cxema coequHEHUS 2
-06MOTOYHOTO TpaHcdopmatopa
BKIOYaeT # -CXeM 0GMOTOK

2. BUAbl TPAHC®OPMATOPOB

2.1. TpaHcchopmaTtop obGLiero
Ha3Ha4YeHuA

2 ) 2 . CneunanbHbIN
TpaHcd opmatop

Cunoson TpaHcdopmaTop,
npegHasHaYeHHbI  OnS  BKIOYEHUs B
CeTb, He OTNMYalLLyocs  0COBbIMM
YCIOBUSIMM paboTsbl, nnm ang
HenocpeaCcTBEHHOrO NUTaHUSA NPUEMHMKOB
aneKTpuyeckomn aHepruu, He
OTNMYaWMXCA  OCOObIMW  YCIIOBUSIMU
paboTbl, XapakTepoM Harpyskm Unm
peEXMMOM paboTbl

TpaHcdopmaTop, npeaHas3HavYeHHbIn ans
HernocpenCTBEHHOIO nUTaHuA
noTpebuTenbCcKon ceTn Unn NPUEMHUKOB
3NEeKTPUYECKON 3HEeprmm, ecnm ata ceTb
WM NPUEMHUKN OTNMYarTCa  0CcobbiMu
yCrnoBusiMM paboTbl, XapakTepoM Harpysku
NN peXMMOM paboThl.

MpumeyaHue. K yncny Takmx ceten u
NPUEMHUNKOB  3SIeKTPUYECKOU  3Heprum
OTHOCATCHA MNOA3EMHble LUAXTHble CEeTU u
YCTaHOBKM, BbINPAMUTENbHbIE YCTAHOBKM,
3reKTpUYECKne neyn n T.1.




2 . 3 . MoBbIwWarWwmmn
TpaHcc opmaTop

2 ) 4 . MoHnxarowmun
TpaHcd opmartop

2 ) 5 . OaHoh a3HbIN
TpaHcc opmaTop

2 : 6
TpaHcd opmatop

. TpexcasHbIn

2 : 7 . MHorocasHbIN
TpaHcdh opmaTop

2 . 8 .[ByxOOMOTOYHbLIN
TpaHcd opmartop*

2 . 9 . TpexoOMOTOYHLIN
TpaHcd opmaTop*

2 .1 0 . MHOroobMOoTOUYHbIU
TpaHcd opmartop™

2 .11 . TpaHccopmaTtop c
XUOKUM QN3N EKTPUKOM

2 . 1 2
TpaHcd opmatop

. MacnsHbIn

TpaHcdopmaTop, Yy KOTOPOro nepBUYHOM
obMoTKOM aBnsieTCcsl OOMOTKa HM3LEero
HanpsPKeHNs

TpaHcdopmaTop, Y KOTOPOro nepBUYHON
OoOMOTKON 9BnAeTca OOMOTKa BbICLLEro
HanpsPKeHUs

TpaHcdopmaTop, B MarHUTHOM cUCTEME
KOTOpPOro cosfaetcs oaHopasHoe
MarHUTHoOE rnorse

TpaHcdopmaTop, B MarHUTHOM cUCTEME
KOTOpOro cospaertcs Tpexdga3Hoe
MarHUTHoe norse

TpaHcdopmaTop, B MarHUTHOM cUCTEME
KOTOPOro CO34aeTcd MarHUTHOe mnose C
yucriom a3 bonee Tpex

TpaHcdopmaTop, nMeroLLmin nse
OCHOBHbIE ranbBaHWYEeCKN He CBSA3aHHble
06MOTKM (YepT.4)

TpaHcdopmaTop, UMEKOLLMN TPU OCHOBHbIE
ranbBaHW4YeCKN He CBSA3aHHble OOMOTKM
(4epT.5)

TpaHcdopmaTop, umerowmnn Gonee Tpex
OCHOBHbIX rarnibbBaHMYECKN HEe CBA3aHHbIX
06MOTOK

TpaHcdopmaTop, B KOTOPOM OCHOBHOW
N30NNPYIOLLIEN CPeaon 1 TensioHocuTenem
CIY>KUT XUOKUA ONINEKTPUK

TpaHcdopmaTop C XNOKUM
AVANEKTPUKOM, B KOTOPOM  OCHOBHOW
N30MMPYHOLLEN CPedon N TENroHOCUTENEM
CIY>XUT TpaHcopMaTopHOe Macsio




2 .1 3 . TpaHcopmaTtop c
Heropr4mm XUOAKUM
AVN3NEeKTPUKOM

2.14. Cyxom TpaHch opmaTop

2 . 1 5
TpaHcd opmaTtop

. Bo3aywHbIn

2 . 1 6 .la30oHanonHeHHbIN
TpaHcdh opmaTop

2.17. TpaHccopmaTtop € nUTOoN
usonsymen

2 . 1 8 . KBapueHanosnHeHHbIN
TpaHcd opmatop

2 . 1 9 .Perynupyembin
TpaHcc opmaTop

TpaHcdopmaTop C XUOKUM
AVSNEKTPUKOM, B KOTOPOM OCHOBHOW
N30NNPYIOLLIEN CPeaon U TensioHocuTenem
CIY>KUT HErOPHOYNIA XUOKUIA ONSNEKTPUK

TpaHcdopmaTop, B KOTOPOM OCHOBHOM
N30NPYHOLLIEN cpenomn Cyxut
aTMOCdepHbIM BO34YyX UM OPYron ra3 unm
TBEpPAbIN AOUSNEKTPUK, a oXrlaKdaroLen
cpenon - atMocepHbIN BO34YX

Cyxoun HerepMeTuYHbIN TpaHcdopMaTop, B
KOTOPOM  OCHOBHOM  U3ONMpyloWen wu
oxraxgaroLlen cpenou CIyuT
aTMoCdepHbIN BO34YyX

Cyxon repmMeTunyHbIM TpaHcdopmartop, B
KOTOPOM OCHOBHOM W30SMPYHOLLEN Cpeson
N TENMOHOCUTENEM CIYXMT BO34yX WU
Apyron ra3

Cyxon TpaHcdopmatop, B  KOTOPOM
OCHOBHOM  M30ONMpyloLen cpegon  wu
TEnsoHoCUTENEM CIYXUT

AJIEKTPON3ONALMOHHbI 7 KOMMNayH

Cyxomn TpaHcdopmaTop B
3arorHeHHOM KBapLeBbIM
cnyxawmm OCHOBHOM
cpenou 1 TeNSIOHOCUTENEM

Dake,
Neckom,
N305MpYyoLLIEN

TpaHcdopmaTop, A0NyCKarLWmm
PErynMpoBaHNE HamnpsbkeHUst OOHOW UMK
bonee 0OMOTOK npwu MOMOLLIN
cneuunanbHbIX YCTPONCTB, BCTPOEHHbLIX B
KOHCTPYKL MO TpaHcdopmMaTtopa




2 . 2 0 .TpaHcchopmartop,
perynupyemMbin Nnoa Harpy3Kkomn

TpaHcdgopmaTtop PINH

2 . 2 1 .TpaHcchopmarop,
nepekxsnvyaeMbin oe3
BO30OYy)XaeHus
TpaHcdopmatop N6B

2 . 2 2 .PerynupoBOYHbLIN

TpaHcd opmatop

2 . 2 3 .MocnepoBaTtenbHbLIU
perynupoBOYHbIN

TpaHcd opmatop

(TpaHcc opmaTopHbIN arperar)

2 . 2 4
perynupoBOYHbIN

TpaHcdh opmaTop
(TpaHcc opmaTopHbIN arperar)

. lnHenHbIN

Perynupyembin TpaHcopmaTop,
A0nycKarLwmn perynMpoBaHune
HanpsbkeHnst xoTs Obl OQHOWM M3 €ero
obmoTok 6e3 nepepbiBa Harpysku n 6e3

OTKIOMEHUSA ero 0OMOTOK OT ceTu

[MpumedaHue. Apyrmne 0BMOTKM
TpaHcdopmaTtopa, perynupyemMoro  nop
Harpy3Kkowm, MoryT He NMeTb

perynMpoBaHnst Uin UMeTb NepeKtYeHne
0e3 Bo36yxaeHuns

Perynupyembin TpaHcdgopmaTop,
A0MnyCKarLmn perynMposaHue
HanpsHkeHNs nyTem nepekntoveHns

OTBETBIIEHUN O0OMOTOK 6e3 B030yxaeHus
nocrne OTKIMOYeHUst BCex ero oOMOTOK OT
ceTn.

MpnmeyaHne. [MoHsaTre
"nepekntoveHne 6e3 Bo3byxgeHns" MoxeT
OblTb OTHECEHO TaKxe K OOHOM wunu
HECKONnbKMM obMoTKkam TpaHcdopmaTopa,
pEerynMpyemMoro nog, Harpy3komn

Perynnpyembiin TpaHcdopmaTtop,
npeaHasHavyeHHbIN 5 BKIOYEHUS B CETb
WM B CUIOBOW  TpaHCKOPMaTOpPHbIN
arperaT C  Uenblo  perynmpoBaHus
HanpsPKeHUs1 CeTU UK arperata

PerynnpoBoyHbIn TpaHcdopmaTop
(TpaHcdopMaTopHbI arperar),
BKIOMaeMbI nocregoBaTefnibHO C ApYrum
TpaHCGOPMaTOPOM CO CTOPOHbI HEUTpanu
WM CO CTOPOHblI JIMHUM C  LENblo
PErYNIMPOBaHNS HarpsbkeHUs1 Ha 3aXumax
FIMHUK

PerynnpoBoyHbIi TpaHcdopmaTop
(TpaHcdopmaTopHbI  arperat), ogHa U3
0BbMOTOK KOTOpPOro BKItOYaeTcsa
nocrnegoBaTtenbkHO B CeTb C  LEnNblo
PErynMpoBaHns HanpsikeHUsi ceTu




2.25. ABTOoTpaHcc opmaTtop

2 . 2 6 .[AByxoOMOTOYHbLIN
aBToTpaHcc opmartop
2 . 2 7 .TpexoOMOTOUYHbIN

cMnoBou aBToTpaHcd opmaTop

2 . 2 8 . PyoHNYHbIN
TpaHcd opmartop
2 . 2 9 . TAroBbIN
TpaHcdh opmaTop

2.30. CynoBou TpaHcc opmartop

2 . 3 1
TpaHcdh opmaTtop

. CBapo4HbIN

2 .3 2 .lMNMpeobpazoBaTtenbHbIN
TpaHcc opmaTop

TpaHcdopmaTop, ABe unm Gonee oGMOTOK

KOTOPOro ranbBaHWYeCKn CBsA3aHbl Tak,
YTO OHM UMEIOT OB LLYHO YacTb
ABTOTpaHCopmaTop, uUMewwmn — OBe

06MOTKI/I, raficBaHN4YeCK1 CBA3aHHbIE Tak,
YTO OHU WUMERT o6u.|,y+o 4acTb, N He
NMEIWMN  OpYyriMX OCHOBHbIX OBMOTOK
(4epT.7)

CunoBon  aBTOTpaHcdopmaTtop, nse
0BMOTKM KOTOPOro MMELOT 0BLLYH0 YacTb, a
TpeTbsi OCHOBHas 0OMOTKa He WMeeT
ranbBaHW4YEeCKON CBSA3M C ABYMS NEPBbIMM
obmoTkamm (4epT.8)

TpaHcdopmaTop, npegHasHayYeHHbIn AN
YCTaHOBKM M paboTbl B pyAHUKAX U LLAaXTax

TpaHcdopmaTop, npegHasHayYeHHbIn aOns
YCT@HOBKM M paboTbl Ha 3NEKTPUYECKOM
WNM  TENNO3MNEKTPUYECKOM  MOABUKHOM
cocTaBe

TpaHcdopmaTop, npegHasHayYeHHbIn AN
YCTaHOBKM 1 paboTbl Ha cygax

TpaHcdopmaTop, npegHasHayYeHHbIn aOns
MUTaHUA  YCTAHOBOK  3JIEKTPUYECKOM
CBapKu

TpaHcdopmaTop, NpeaHasHa4YeHHbIn Ons
paboThbl B BbINPAMUTENbHBIX,
MHBEPTOPHBLIX W  OPYrMX YCTaHOBKaX,
Npeobpasylolmx CUCTEMY MNEPEMEHHOrO
TOKa B CUCTEMY TMOCTOSIHHOrO TOKa U
HaoGopoT npwu HenocpeacTBEHHOM
MNOOKIMOYEHUN K HUM




2 : 3 4
TpaHcdh opmaTtop

. MyckoBown

2 . 3 5 .MNepeanBuxHon
TpaHcd opmaTtop

2 . 3 6 .lepmeTMyHbIN
TpaHcc opmaTop

2 . 3 7 . TpaHccopmaTtop c
pacwensieHHOMn obmoTKOMN
(pacwenneHHbIMU OOMOTKaMK)

TpaHcdopmaTop nnm
aBTOTpaHcopmaTtop, npeaHa3HayYeHHbIn
ANS U3MEHEHUSA HarpsbKeHUs1 CTyneHsIMuU
npw Nycke anekTpogsuratenemn

TpaHcdopmaTop, KOTOpPbIN MOXHO
NepeBo3nTb MO >KeresHou Jgopore wunm
APYTM BMOOM TpaHCMopTa, NPaKkTUYECKM
0e3 gemMoHTaxa ys3noB u getanen un 6es
crmMBa Macna, npegHasHavyeHHbIn Ans
NCMNONb30BaHUA B KayecTBe
nepeaBwKHOro pesepsa

TpaHcdopmaTop, BbIMOMHEHHbLIA TaK, 4YTO
NCKMOYaeTCsl BO3MOXHOCTb COOBLLEHMS
Mexay BHYTPEHHUM MPOCTPaAHCTBOM €ro
Daka n okpyxatroLen cpenom

TpaHcdopmaTop, UMEIOLLINI oaHy
pacLuenrieHHyto 06MOTKy (aBe unn Bonee
pacLuensieHHbIX 06MOTKM)

3. MATHUTHAA CUCTEMA
TPAHCO®OPMATOPA

3 . 1 . MarHuTHanA
TpaHcd opmartopa

cnctemMa

3.2. CTepxeHb

KomMnnekT nnactuH unm Apyrmx aremMeHToB

N3  JNEKTPOTEXHUYECKON CTanm  Unu
Apyroro  deppOMarHUTHOro  mMatepwuana,
cobpaHHbIX B onpegeneHHon
reoMeTpU4eCcKon dopme,
npeaHasHavyeHHbIn ON9  fiokanuM3aumm B
HEM  OCHOBHOIO  MarHMTHOro  nons
TpaHcdopmaTopa

YacTb MarHMTHOM CUCTEMBbI, Ha KOTOPOM
pacrnonaraloTCd  OCHOBHble ~ ODMOTKM
TpaHcdopmaTopa (4epT.1-3)




3.3. lnameTp cTe pXHA

3.4. MexoceBoe paccTosiHue
CTepPXHen

3 . 5 . AktTmBHoe
CTepPXHA (Apma)

ce4yeHue

3.6. Apmo

3.7. BokoBoe sipmo

3.8. TopueBoe sspmMo

3 . 9 .lMnockasa
cucrtema

MarHuTHasi

3 . 1 0 .lpoctpaHcTBEHHasA
MarHMTHasa cucrema

,El,mameTp OKPY>XHOCTU, B KOTOpPYHKO BMnCaH
KOHTYPp CTyneH4aTtoro wumm KBaapaTHOro
norepevyHoro cev4yeHnAa CTepxHd MarHMTHoOMn
CUCTEMbI

PaccTosiHne mMexay npoaosribHbIMU OCAMU

ABYX COCEOHUX CTEePXHEN MarHUTHOM
cuctemsl (4ept.1)
CymmapHasi nrnowab nonepeyHoro

ceveHuss cbeppomarHMTHOro matepuana B
NONepeyvyHoOM Ce4YEHUN CTEPXHS (Spma)

YacTb MarHuUTHOM CUCTEMbI
TpaHcgopMaTopa, He Hecyllas OCHOBHbIX
OOMOTOK W chyxawaa Ans  3amblKaHus
MarHUTHoM uenwn (4epT.1, 2)

Apmo, coeguHsAoLee ABa KOHLA O4HOMO U
TOro Xe cTepxHs (4epT.1-3).

MpumeyaHwne. MoxHO  pasnuyatb
OokoByto 4acTb ©OOKOBOro sipma, OCb
KOTOpOW napasiensHa npogoribHONM Ocu
CTEPXHS, W ero TOopueBYy 4acTb, OCb
KOTOPOW nepneHaukynspHa 3Ton ocu

Apmo, coeguHsoee KOHUbl ABYX WK
Bonee pasHbIX CTEPXHEN (YepT.2)

MarHutHasa cucTtema, B KOTOpOoW
NpoOOSbHbIE OCU BCEX CTEPXHEN U SApM
pacnosioXXeHbl B 04HOM MIOCKOCTU

MarHuTtHas cucTema, B KOTOpou
NPOAOSIbHbIE OCU CTEPXHEN UMK SPM, UM
CTEPXHEN U APM PacnorioXeHbl B pasHbIX
NSIOCKOCTAX




3 . 1 1 .CummeTpuuHas
MarHUTHasa cucrema

3 . 1 2 .HecummetpuyHasn
MarHMTHasa cuctema

3 . 1 3 .Pa3BetBneHHas
MarHMTHasi cuctema

3.14. CrepxxHeBas MarHuTHas
cucrema

3.15. bpoHeBass MarHuTHasA

cucrtemMma

3 . 1 6 .BbpoHecTepxHeBas
MarHuTHas cuctema

3.17. LinxToBaHHaAa mMarHuTHas
cucrtema

MarHuTHass cucTtema, B KOTOpPOM BCe
CTEPXHN UMMEKT OopuHakoByo  chopmy,
KOHCTPYKLMIO W pasmepbl, a B3aMMHOe
pacnonoxeHve nobGOro CTepkHA Mo
OTHOLLEHMIO KO BCEM SipMaM OAMHAKOBO
AN BCEX CTepXHeN

MarHnTtHas cucTema, B KOTOpOoW
OTAESNbHbIE CTEPXKHU MOIYT OTNN4aTbCS OT
APYrnx cTepXxHen no opme, KOHCTPYKLU U
Nn pasmMmepam N B3aMMHOe
pacnosioXeHne Kakoro-imbo CTepXxHA Mo
OTHOLLEHUIO K APYrMM CTEPXHAM  UIn
spmam MOXET oTnunyaTbCA oT
pacnonoxeHus Ntoboro Apyroro CTEPXKHS

MarHuTtHas cucTema, B KOoTOopou
MarHUTHbIA NOTOK CTEPXHSA MpU nepexoae
B SSPMO pa3BeTBAETCA Ha ABe unn donee
yacTeun

MarHuTHas cuctema, B KOTOPOW sipma
COEAUHSIIOT pa3Hble CTepXHW W  HeT
OOKOBbIX SpM (4epT.1)

MarHuTHas cuctema, B KOTopoun oba KoHua
KaXXQoro CTEPXHSA COEAMHATCA HE MeHee
Yyem OBYyMsi BOKOBbIMU sipmamu (4epT.3)

MarHutHaa cuctema, B KOTOPOM 4acTb
cTepkHen wumeeT 6OOKOBble spma  Unu
Kaabll CTepxeHb - He bornee 4yem ogHO
©okoBoe sipMOo

MarHuTHasi cuctema, B KOTOPOW CTEPXHU U
SipMa C MAOCKOW LUMXTOBKOW cobupatoTca
B MepenneT Kak LuerbHasg KOHCTPYKUMS
(4epT.2)




3.18.CmikoBas
cucrtema

3.19.HaBurtasa
cucrtema

MarHuTHas

MarHuTHas

MarHuTHas cuctema, B KOTOPOW CTEPXKHU U
apMa unuM otaenbHble YyacTu, cobpaHHble
N CKpensieHHble pa3gernbHo, npu cbopke
CUCTEMbI YCTaHaBIIMBAKOTCHA BCThIK

MarHuTHas cuctema, B KOTOPOW CTEPXKHU U
apma obpasyloTca B BuAE  LENbHOW
KOHCTPYKL UK nyTem HaBUBKM n3
NEHTOYHON nnm PYNOHHOW
ANEKTPOTEXHUYECKON CTanm

4. OBMOTKU TPAHCD®OPMATOPA

4.1. BUTOK OOMOTKM

[MpoBOAHUK, OOHOKPATHO OXBaTbIBAKOLLMN
YyacTb MarHUTHOM CUCTEMbI
TpaHcdopMaTopa, JNEKTPUYECKUA  TOK
KOTOPOro COBMECTHO C TOKamMu OpYyrux
Taknx MPOBOAHUKOB W [OpPYyrMX YacTeu
TpaHcdopmaTtopa co34aeT  MarHUTHoe
none TpaHcdopmMartopa U B KOTOPOM Mo
JENCTBMEM  3TOMO  MarHMUTHOrO  Nons
HaBOAUTCSA ANEKTPOABWKYLLAA CUna.

[MpumedaHne. BUTOK OOMOTKM MOXET
ObITb obpasoBaH HECKOJIbKNMM
napannesisHO COeMHEHHbIMU
NPOBOAHUKaAMMU




4.2. O6mMoTKa TpaHcd opmaTtopa

4.3. OcHoBHasa o6MoOTKa

CoBOKYNHOCTb ~ BUTKOB,  06pasyromx
9NIeKTPUYECKYI0  LUenb, B KOTOpOW
CYMMUPYIOTCSA  3NIEKTPOABWMXKYLLME CUNbI,
HaBeOeHHble B  BUTKaX, C Lemnbto
NOMyyYeHns  BbICLUEro, CpegHero  Wnm
HU3LEro HanpsbkeHus TpaHcdopmartopa
NN ¢ OPYrou Lesbio.

MpumedaHus:

1. B TpexdasHoM u MHorogasHom
TpaHcdopmaTtope (TpaHchopmaTopHom
rpynne) noa "obmoTkon"
noapasymeBaeTcs COBOKYMHOCTb
coeguHsieMblx Mexay cobon obMOTOK
OLHOro HanpsieHusa Bcex ¢as.

2. B opgHodhazHOM TpaHcdopmaTope
noa "obmoTkon" nogpasymeBaeTcs
COBOKYMHOCTb  COEOMHSIEMbIX  Mexay
cobon 0BMOTOK OLHOMo  HanpsKeHWus,
PaCMONOXEHHbIX HA BCEX €ro CTEPXHAX

O6moTka TpaHcdopmaTopa, K KOTopow
nogBoaoMTCA  3Heprus  npeobpasyemoro
WM  OT KOTOPOM OTBOAUTCH 3HEeprus
npeobpa3oBaHHOro NEPEMEHHOIO TOKA.

MpumeyaHue. Cwurnoson
TpaHcdopMaTop MMeeT He MeHee [OBYX
OCHOBHbIX 0OMOTOK




4 . 4 . BcnomoratenbHas

obmMoTKa

4 . 5 . lMNMepBnyHas
TpaHcd opmarTopa

4 . 6 . BropuyHasn
TpaHcd opmaTopa

4 . 7 .06bmoTka
HanpsXxeHus
TpaHcd opmaTopa*

O6bmoTka BH

obmoTKa

obmoTKa

BbiCLUero

O6moTka TpaHcdopmaTopa, He
npegHasHauYeHHas HeNoCpenCTBEHHO ANis
npyemMa SHeprum npeobpasyemMoro unm
oTAauynm  SHeprmM  npeobpas3oBaHHOro
NepeMeHHoro  Toka, WM MOLLHOCTb

KOTOpou CYLLECTBEHHO MeHbLLE
HOMWHAarNbHOM MOLLIHOCTM
TpaHcdopmaTopa.

MpnmeyvaHne. BcnomoratenbHas

obmMoTKa MoXeT OblTb npegHasHayeHa,
HanpuMmep, AONa KOMMEHcauunm TPpeTben
rapMOHMYECKON MarHUTHOro nons,
nogMarHM4YMBaHUA MarHUTHOM CUCTEMbI
MOCTOSAHHBIM  TOKOM, TMUTaHUA  CEeTU
COOCTBEHHbIX HY>KO OrpaHN4YEeHHOM
MOLLHOCTMU U T.1.

O6moTka TpaHcdopmaTopa, K KOTOpow
NOABOAUTCH  3Heprs  npeobpasyemoro
nepeMeHHOro Toka.

[MpumevaHne. TepMUH NPUMEHUM K
nobomy yucny o6MOTOK
TpaHccopMmaTopa, ecnv  HanpasfeHue
nepegadn SHeprMM OT HUX K OpyrUm
obmMoTKam TpaHcdopmaTopa SBMSETCS
onpeaeneHHbIM

O6moTka TpaHcdopmaTtopa, OT KOTopow
OTBOOUTCA 3Heprns npeodpa3oBaHHOro
nepeMeHHOoro Toka.

[MpumedaHne. TepMUH NPUMEHUM K
no6omy yucny obmoTOK
TpaHccopmaTopa, ecnv  HanpasfeHue
nepegayn SHeprMM K HUM  OT  ApYyruxX
obMOTOK  TpaHccopmaTopa  SIBRSETCS
onpeaeneHHbIM

OcHoBHass obmoTka TpaHcdopmaTopa,
nvewwas Hambonblee HOMMHamNbHOE
HanpsiXeHNe No CPaBHEHMIO C APYTMMU €ro
OCHOBHbIMN 06 MOTKaMK




4 . 8 .06mMoTKa
HanpsXXeHUs
TpaHcd opmaTopa*

O6bmoTka HH

Hu3wero

4 . 9 .00MOTKa cpenHero

HanpAXeHUA
TpaHcd opmaTopa*

O6bmoTtka CH

4.10. PacwenneHHas ooMoTka

4 .11 .06wan
aBToTpaHcc opmartopa

obmMoTKa

OcHoBHass obmoTka TpaHcdopmaTopa,
MvewLwas HauMeHbllee HOMMHanbHoe
Hanps>keHWe No CPaBHEHUIO C APYIMMU €ro
OCHOBHbIMN 06 MOTKaMMU.

Mpumevanne. O6GMOTKA  HM3LIErO
HanpsPKeHUs PErynMpoBOYHOro
TpaHcdopmatopa MOXeT umeTb 6onee
BbICOKMN  YPOBEHb  M3OMAUMKM,  YeM
o6MOTKM BbICLUEro n cpeaHero
HanpshkeHNs

OcHoBHass obmoTKka TpaHcdopmaTopa,
HOMMHANbHOE  HanpskeHne  KOTOpPOU
ABnseTcs NPOMEXYTOYHbIM mMexay
HOMUWHaNbHLIMW  HaMNpPsXXeHUsIMU 0BMOTOK
BbICLLENO M HU3LLETO HaNPsKEHUS.

Mpumeyanne. O6MoOTKa cpepgHero
HanNpsKeHWst perynmpoBOYHOTO
TpaHccopmaTopa MOXeT WuMeTb ©Oonee
BbICOKMA  YPOBEHb  M30MsUMM,  YeMm
06MOTKa BbICLLErO HAaMPSPKEHWS

O6moTKa, cocTosilwas 13 AByx unn 6onee
ranbBaHM4YECKN He CBSA3aHHbIX YacTew,
CyMMapHas  HOMMHarnbHasi  MOLUHOCTb
KOTOpbIX, Kak npaBsusio, paBHa
HOMMHaNbHOW MOLLHOCTM
TpaHcdopmaTopa, HanpsikeHUs1 KOPOTKOro
3aMblKaHMs  KOTOPbIX  OTHOCUTENbHO
ApyriMx o6MoToK (0BMOTKM) NpakTUYECKK
paBHbl Mexagy cobol, Wun  KoTopble
AOMycKalT He3aBuMCUMy0 Apyr OT gpyra
HarpysKy unm nutaHue (4ept.9).

MNpumevaHue. COBOKYMHOCTb 4YacTen
pacLlenneHHo 06 MOTKU cYMTaeTCa O4HON
obmMoTKOM

O6moTKa, saBnsaoWAaca obwen Y4acTblo
AByX 0OOMOTOK  aBTOTpaHcdopmartopa
(4epT.7)




4 . 1 2 .MNMocnepoBaTtenbHas
ob6moTKa aBTOTpaHCh opmaTopa

4 .13 .06motKa
HanpsAXeHUA
aBToTpaHcch opmartopa

BbiCLUero

O6moTka BH

4 .14 .06motka
HanpsAXxeHUA
aBTOoTpaHcc opmartopa

cpeaHero

O6bmoTtka CH

4 .15 .06mMoTKa
HanpsaXxeHUA
aBToTpaHcc opmartopa

HU3wero

O6bmoTka HH

4.16. ObmoTKa hasbl

4.17. OGMOTKa CTe pXKHA

4 . 1 8
obMOTKM

. KoHUeHTpnyeckue

O6moTka aBTOTpaHcopmaTopa,
BKINOMaemasa nocriegoBaTernibHO ¢ obLen
obMoTKOM (4epT.7)

COBOKYMHOCTb ~ BWUTKOB, B  KOTOPbIX
VHOYKTUPYETCS SMEeKTPOABWXKYLLAsS cura,
ncrnonb3yemasi Ans MoryYyeHusl BbICLLEro
HanpsHkeHWs aBToTpaHcopMaTopa

COBOKYMHOCTb ~ BWUTKOB, B  KOTOpbIX
MHOYKTUPYETCS 3NeKTpoaBWXKyLLAs cuna,
ncrnonb3yemasi ans noryvyeHnst cpegHero
HanpsbxeHWs aBToTpaHcopmMaTopa

COBOKYNHOCTb ~ BUTKOB, B  KOTOpPbIX
VHOYKTUMPYETCS SNEeKTPOABWXKYLLAsS cura,
ncrnonb3yemasi Ans MONyYeHUst HU3LLEro
HanpsikeHns aBToTpaHcdopmaTopa

OpHa n3 obmMoTOK ofHodasHoro
TpaHcdopmMmatopa WM 4YacTb OBMOTKM
TpexdrasHoro nnm MHOrogasHoro

TpaHcdgopmaTopa, obpasyolasa ee ¢asy

Uacteb wim uenas obmoTkKa BbICLLElO,

CPeaHero WnNM  HU3LLEro  HanpsiKeHWus,
pacnonoxeHHas Ha CTEPXHE
TpaHcopmaTopa.

MpnmeyaHne. B aBToTpaHcopmaTope
nod 0OMOTKOM CTEPXHA Nogpa3yMeBaeTCs
obLwas unn nocnegosaTenbHas ooMoTKa

OBMOTKM CTEpXHS, W3rOTOBSIEHHbIE B
BMOE UWIMHOPOB W  KOHLEHTPUYECKU
PacnosioXXeHHbIE Ha CTEPXHE MarHUTHOM
cuctemsbl (4ept.4, 5)




4 . 1 9 . lBOMHanA
KOHLIeHTpU4ecKasi oomMoTKa

4.20. Yepeayrowmecss oOMOTKHM

4 . 2 1 .PerynupoBoyHasi
obmoTka
PO

4 . 2 2 .006moTKa
perynupoBaHus

rpyooro

PO rpybas

4 . 2 3 .006moTKa
perynupoBaHus

TOHKOro

PO ToHkas

4 . 2 4 .KomneHcauuoHHas
obmoTKa

KO

4.25. CeTteBass obMoOTKa

ObmoTKa, cocTosLas "3 ABYX
LUMMHAPUYECKUX YacTewn, pacrornoXeHHbIX
Ha  CTepXHe  MarHUTHOW  CUCTEMBbI
KOHLEHTPUYECKN C OBYX CTOPOH ApYyrou
0o6MOTKM (4epT.6)

O6moTKM BbICLLIErO n HM3LLero
HanpseHns TpaHcdopmaTopa,
Yyepeaylwmecs B OCEBOM HanpasreHuu
cTepxHs (4ept.10)

OTAenbHO BbLIMOMHEHHas YacTb OOMOTKMU
TpaHcdopmaTopa, nMetoLas
OTBETBIIEHUS, nepeknoyaemMblie npu
perynmpoBaHnm HanpsiKeHUs

OTaensHo BbINOSIHEHHAsA YyacTb
PEryriMpoBOYHON OOMOTKM, HanpsikeHne
mMexay coceaHuMmu OTBETBNEHNAMMU
KOTOPOM paBHO CyMMe  HarnpshxeHuw
HECKOSbKUX CTYMNEHEN perynmpoBaHus

OTpenbHo BbIMONHEHHas yacTb
PEerynmpoBOYHON  OOMOTKK,  MMetoLast
OTBETBIIEHMS], COOTBETCTBYIOLLME KaXKIOM
CTYNEHN perynmpoBaHus

BcnomorartenbHas obMoTKa,
pacrnonaraemas Ha CTEPXHAX Ui gpmax C
Lenb KoMneHcauun vyacten MarHUTHOro
nonga TpaHcdopmartopa.

MpmeyaHne. BosmoxHa, Hanpumep,
KOMMEHcauuMss MarHUTOOBWMXKYLLEN CUSbl
perynmpoBoYHOM OBMOTKM, MarHUTHOro
nonsi HyrneBown nocrieqoBaTesNlbHOCTH, NONS
TpeTben rapMoOHNYECKON N Op.

ObwmoTka npeobpasoBaTenbHOro
TpaHccopmaTtopa, npucoeguHsiemass K
ceTun NepemMeHHOro Toka




4.26. BeHMnbHaa ooMoTKa

4 .27 .Tpynna coeauHeHUA
o6MOTOK TpaHch opmaTopa

4.28. Hentpanb o6MoOTKM

4.29. OTBEeTBNIEHUE OOMOTKMU

4.30. OcHOBHOe oOTBeTBIeHUue
oOMOTKMU

O6moTka npeobpa3soBaTenbHOro
TpaHcdopMmaTopa, npucoeguHsemMass K
BEHTUINbHbLIM NpeobpaszoBaTensam

YrnoBoe CMeLLeHe BEeKTOPOB JTMHENHbIX
3MEKTPOABWMKYLLMX CUN OBMOTOK (CTOPOH)
cpegHero M HM3LWEro HanpsbkeHun no
OTHOLLEHWIO K BEKTOpam
COOTBETCTBYIOLLMX 3NEKTPOABVIKYLLMX CWUI
OBMOTKM (CTOPOHbI) BbICLLIErO HAMPSPKEHWS

Obwas To4uka 06MOTOK a3 TpexdasHoro
WM MHorogpasHoro  TpaHcdopmaTopa,
coenHaeMbIx B "3Be3ay" unm "sursar'.

[MpumeyaHue. B ofHoasHOM
TpaHcdopmatope - 3aXxuM  OOMOTKM,
npegHasHavYeHHbI ONS NPUCOEANHEHUS K
obLen Touyke npu CoeanHeHUn OBMOTOK
Tpexda3Hon (MHOrogasHon) rpynnbl B
"3Be3ay unm "3ursar”

OTBOA, NPUCOEOMHEHHbIN K OOHOMY U3
BUTKOB W MO3BOMAKOLLMA MCMNOMNb30BaTb
YacTb OOMOTKK, 3aKaHYMBAKOLLYOCH 3TUM
BUTKOM

OTBeTBneEHMe, Ha KOTOpoM OBMOTKa
TpaHcdopMaTtopa WMEEeT HOMUHAambHYH

MOLLUHOCTb npwu HOMMHaNbHOM
HanpspKeHNN.
MpumeyaHwne. B crneuuanbHbIX

TpaHcdopmaTopax WU B OTAEmNbHbIX
cnyyasx B TpaHcdopmaTopax obuero
Ha3HaA4YeHUss  OCHOBHOE  OTBETBIIEHUE
onpegensieTcs HOPMAaTUBHbIM
[10KYMEHTOM




4 . 3 1 .MNonoxutenbHoe
oTBeTBNIeHUue obMOoTKM

4 . 3 2 .OtpuuatenbHoe
oTBeTBJIEHME OOMOTKM

OTBeTBNEHME, Tak pacnonoxeHHoe B
oOMOTKe, 4TO npn ero BKIMKOYEHUN
yBENMN4MBaeTCA 4YNCIo BUTKOB Cc

OO MHaKOBbIM HanpaBneHueM
SNEKTPOABMXKYLLEN CUMbI MO CPaBHEHMIO C
YUCIIOM BUTKOB Ha OCHOBHOM
OTBETBIIEHUN.

[MpumedaHne k TepmuHam 4.31 n 4.32.
Mpn peBepcupoBaHUN  peryriMpoBOYHOM
OBMOTKM OOHO W TO Xe OTBETBIEHNE
MOXET OblTb  MOMOXATEMbHBIM UMK
oTpuuaTenbHbIM

OTBeTBMEHME, TaK pPacnosioKeHHOE B
OoOMOTKE, 4TO Npu €ero BKIKYEHUMU
YMEHbLLUAeTCs ymncno BUTKOB c

OOVHaKOBbIM HanpaBrieHneM
9NEKTPOABWXKYLLEN CUMbl MO CPaABHEHUIO C
4yucriom BUTKOB Ha OCHOBHOM
OTBETBNEHUN

5. usondaumnAd TPAHCO®OPMATOPA

5 : 1
TpaHcd opmaTtopa

. N3onsauusna

COBOKYMHOCTb M30MALMOHHBLIX LEeTanen u
3anornHsLWen TpaHcdopmMaTop
M3OMAUMOHHOM  cpefdbl, UCKI4YaroLwas
3aMblKaHWe  MeTalnnMyeckmx  4vacTeu
TpaHcdopMaTopa, HAXOASALUMXCS BO BPEMS
ero paboTbl nog  HanpshkeHuem, C
3a3eMIIeHHbIMM YacTsIMK, a TaKxe YacTew,
HaxogsALWmXcs noa pa3HbIMU
noTeHumanamm, mexay cobom




5.2. BHyTpeHHAA nsonauus

5.3. BHelwHAA n3onsuuns

5.4. MexxpydasHaa nsonsauyms

5 . 5 .NmaBHasa n3onsiuus
OOMOTKM

N3onaums BHyTpu 6aka TpaHcdopmatopa
B Macre unum apyrom xugKkom anasnekTpuke
(BHYTpM 6aka repmMeTn4Horo
TpaHccopmaTopa, 3anosiHeHHoro
BO3AYXOM WIM  ra3oM) WM BHYTPU
3anosHsaLero TpaHcdopmaTop TBepaoro
ANaneKkTpuka.

MpumedaHne. OCHOBHbIM MPU3HAKOM
BHYTPEHHEN n3onaymum ABnseTcsA
npakTuyeckas HEe3aBUCUMOCTb ee
3MEeKTPUYECKON MNPOYHOCTU OT BHELUHUX
aTMOCEepHbIX YCIOBUN

N3onauus B Bo3gyxe cHapyxu 6aka
TpaHcdopmartopa.

[MpumevaHus:

1. OCHOBHbIM NPU3HAKOM BHELLHEN
N30N9UMnN  ABNSIETCS  3aBUCUMOCTb €€
ANEKTPUYECKON NPOYHOCTH oT
aTMOCdepHbIX YCIoBUI

2. BHewHsas msonaums B BO34YLUHOM

TpaHcdopmatope -  u30n9uus BHE
MNPOCTPAHCTBA, OrpaHMYEeHHOro Hapy>KHOM
LIMNMHO PUYECKON MOBEPXHOCThbIO

Hapy>kHOW OOMOTKM ” BnxanwmmMm K
obMOTKaM  MOBEPXHOCTAMU  MarHUTHOW
CUCTEMDI

N3onaums mexay oOmMoTKammn pasHbix ¢as
TpaHcdopmartopa

N3onsums o6MOTKM OT YacTen ocTtoBa U
OT OpYrMx 06MOTOK




5.6.MpogonbHasas wunsonaAuUuA
OOMOTKM

5 . 7 . KoHueBas n3onsuus
0OMOTKM
5 . 8 . EMmKoctHasa 3awmTa
0oOMOTKM
5 . 9 . EMKocTHO®e KONnbLO
OOMOTKM
5.10 .3kpaH €MKOCTHOM

3awmTbLl OOMOTKM

N3onauumna mMexay pa3HbiMM  TOYKaMU

0OMOTKK ¢hasbl TpaHcopmaTopa.

[MpumeyvaHwue. N3onauyms
pasHbiMKM  TOYKamMM  OOMOTKM  @oasbl,
HanpuMmep, Mexay BUTKaMmK, CriosiMu
BUTKOB, KaTyLLKamu, anemMeHTamm
€MKOCTHOW 3alumThl U T.M.

Mexay

N30MnaumnoHHbIE KOHCTPYKLMM U AeTanm,
crnyalpe Ans U30MpPoBaHUS TOPLEBbIX
yacTeln oOMOTOK OT sspMa, SSPMOBbIX Harok
N METanNNMMYECKNX NPECCYHLLMX KoneLl

CneunanbHble Mepbl, NPpUMEHAEMblIE 514

BblpaBHMBaHUSA €MKOCTHOro
pacnpegeneHus HanpskeHns BOOJb
OOMOTKMN.

MNpumeyaHne. EmkocTHas  3awmTa
MOXeT pgocTuraTbCcs NPUMEHEHNEM
3NEKTPOCTaTUYECKUX 9KpaHOB,
KOHOEeHCaTopoB nnu N3MEHEHNEM

nocrneoBaTenlbHOCTU COeAUHEHUA MeXay
cobon KaTywek OOMOTKM WM BUTKOB B
KaTyLLKax

KonbLeBon MeTanmmMYyecknini He3amKHYTbIN
N30SIMPOBAHHbLIN aneKkTpocTaTU4EeCKUin
3KpaH, pacnosioXXeHHbIN y Topua 06MOTKM
nnm mMexay ee KaTyLLuKamm "
ranbBaHNYECKMN COEAUNHEHHbIW C OQHOW N3
ee TovekK

LUunmnHgprnyeckmin HEe3aMKHYTbIN
ANeKTpocTaTUYeCKnin 3KpaH,
PacronoXeHHbI BOOMb BHYTPEHHEN Wnu
HapPY>XHON LMIMHOPUYECKON MOBEPXHOCTU
OOMOTKN 1 ranbBaHWYECKU COEeAUHEHHbIN
C OJHOW 13 ee TOYEK U 3a3EeMIIEHHbIN




5.11. 9KpaHupyrOLUUMN BUTOK
OOMOTKM

5 . 1 2 .06moTKa c
HerpagywpoBaHHOMU
n3onauuen

5 . 1 3 .06motka c

rpagyvMpoBaHHOWU nsonsumemn

5.14 . TepmMmuyeckun
CNyXObl nsonauumn

CpOK

5 . 1 5 .HomMuHanbHbIX
TEPMUYECKMA CPOK CRYXObl
n3onauun

Konbueson He3aMKHYTbI
3IeKTpOCTaTU4ECKUN 9KpaH,
PacnosfiOKEHHbIM  CHapyXM WM BHYTPU
KaTyLKM HenpepbiBHOW WM AUCKOBOW
06MOTKN, NMeELLMN pasmep B
HanpaBneHnn ocu OOMOTKKW, paBHbIN
NPUBN3NTENBHO OCEBOMY pasmMmepy OL4HOM
KaTyLLKK

O6MmoTKa, y KOTOPOW JIMHENHbIA KOHEeL, U
HeNTpanb MMET OANH YPOBEHb M30NAL MM

O6MOoTKa, y KOTOPOW JSIMHEWHbIN KOHEL, W
HenTpanb WMEKT pasfMyHble YPOBHM
n3onauum

Mepvon paboTbl OT MEPBOrO BKIHOYEHUS
OO0 TMOSHOro M3Hoca u3onAuuM  nof
BIUSIHUEM (PM3UKO-XUMUYECKMX (DaKTOPOB,
npexae Bcero  TemnepaTtypbl,  npwu
N3MEHSIIOLLMXCS Harpy3Ke, HanpshkeHun wu
YCIOBUSIX OXITaXKOEHNS

Tepmnyeckum CPOK cnyxObl npu
MOCTOAHHOW  Temriepatype  Haubornee
HarpeTom  TOYKM  U30MALUKW,  PaBHOW
AONycTUMOM TemnepaTtype ANd [AaHHOro

N30JIALMOHHOIo Matepmana

6. OTOEJIbHbIE YACTU
TPAHCO®OPMATOPA




6 . 1 .AKMBHasA YyacTtb
TpaHcc opmaTopa

6.2 . AKTMBHbIe MaTepuanbl
TpaHc opmartopa

6.3. OcTOB

6.4. OTBOAbI

6 . 5 . KOHTaKTHbIN 3aXKUM
TpaHc opmartopa

6.6. Bak TpaHcch opmaTopa

EnvHasa KOHCTpyKUMsl, BKMOYawwas B
cobpaHHOM Buae OCTOB TpaHcdopMaTopa,
0OMOTKM C UX U3onauuen, oTBoAbl, YacTu
PErynMpyoLLIEro YCTPOWUCTBA, a Takke BCce
AeTanu, cryxawme ons ux MexaHM4eckoro
coeAnHeHus.

MMpumedaHne. B HekoTOpbIX TUNax
TpaHcopMaTopoB C aKTUBHOWM YacTblo
MOryT OblTb KOHCTPYKTUMBHO CBSi3aHbl
KpblLKa 6Gaka 1 BBoAbl

ONEeKTPOTEXHNYECKAA CTalb WM ApYyrou
doeppoMarHUTHbIN MaTepuan, U3 KOToporo
N3roTOBSIEHA MarHUTHas cUcTeMa, a Takxe
mMeTann 0BbMOTOK n OTBOJOB
TpaHcdopmartopa

EOovHas KOHCTpyKUMs, BKMNOYawowas B
cobpaHHOM BWOE MarHUTHYKO CUCTEMY CO
BCEMM [JeTansMu, ChyXawumn ans ee
COoefVHeHVs N Ans KpenreHns o6 MoToK

COBOKYMHOCTb 3NEKTPUHECKUX
NPOBOAHMKOB, Cry»XalMX ANsi coeaMHEHUS
0oOMOTOK TpaHcdopmaTopa C BBOLAMM,
yCTPOMCTBaMM nepekntoYeHns
OTBETBIMEHUA  OOMOTOK U OpPYrMMM
TOKOBEOYyLUMMMN YacTaMU

KoHTaKTHbIN 3aKUM, UMeoLNn
rarlbBaHNYECKY0 CBSA3b C OOMOTKamu u
npegHasHa4YeHHbI  Onst  NpUCoeanHEeHUs
TpaHcopmMaTopa K BHELLHEN Lenn

Bak, B KOTOpOM pa3sMellaeTcsi akTUBHas

4yacTb TpaHcdopmaTtopa nnn
TpaHcdOpMaToOpHOro arperara C >XUOKUM
AV3NEKTPUKOM, raso- nnm

KBapLeHanornHeHHOoro




6.7. Bak KONoKosnibHOro Tmna

6.8. Tepme™yUHbIN Gak

6.9. Pacwumputenb

6.10. Bo3gyxoocywumTtenb

6.11. Macnoykasatenb

6 . 1 2 .TepmocucOHHbLIN
dunbTp

bak, wumetowmrn BOMM3NM AOHA pasbeM,
No3BoONAWLMIA  OTAENUTb UM MOAHATb
BEpXHIOIO 4YacTb 6Oaka 6e3 nogbema
aKTUBHOW YacTu TpaHcdopmaTopa

bak, nmelowmn ynnoTHeHUs, NpakTU4ecKn
UCKNoYarLme coobLLeHne Mexay
BHYTPEHHNM obbemom baka n

OKpy>XatoLLen atMmocepon.

MpumeyaHwue. Mpw HanM4um
pacLumpuTens repMeTmsannst OTHOCUTCS U
K BHYTPEHHEMY 06beMy pacLumpuTens

Cocyga, COEeVNHEHHbIN c oakom
TpybonpoBogoM M chyxawmnm — Ans
nokanusauum konebaHuin ypoBHS XMOKOro
AVaneKTpuka

Cocyg, coobuaowmincs ¢ ogHON CTOPOHDI
C BHYTPEHHMM o0O6bemMoM Bo3gyxa B
pacwmpuTene nnm 6ake TpaHcdopmartopa,
a C Apyrom - ¢ aTMocepHbIM BO34YyXOM,
npeaHasHavyeHHbIn Ons OTAeneHusa Braru
n3 BO34yXa, MOCTYNaoLLEro B
pacmpuTens unn 6ak TpaHcgopmartopa

YkasaTenb YpPOBHsI Macra WM [pyroro
UOKOro AManeKkTpuka B TpaHcdopmartope
UK ero pacLumpuTtene

Cocya, coobuaowminca ABYMS
naTtpybkamu ¢ BHyTpPEeHHNUM o6 beMoM BGaka
B BEpXHEM W HWKHEN €ero 4acTu,
3anosIHEHHbIN BELLECTBOM, CryXaLmm Ans
OYUCTKM Macria WM [pyroro >KUAOKOro
AN3neKTpuKa oT NPOAYKTOB OKUCIIEHUSA U
AJ19 MOrnoLweHns Braru




6.13. Koxyx TpaHcd opmaTopa

6 . 1 4 . YcTpoucrtso
perynupoBaHusi Hanpsi)KeHuA
TpaHcd opmaTtopa

(TPaHch opmaTopHoro
arperara)

6 . 1 5 .Ycrtpoucrtso

nepeKknvYeHnss OTBETBIIEHUN
oO6MOTOK

6 . 1 6 .YcrtpouctBo
nepeKknoYeHUsi OTBeTBNEHUN
o6MoTOK Ge3 BO36yKaeHUsA

YcTpouncTeo 6B

6 . 1 7  .Ycrtpomucrteo
perynupoBaHuss HanpsXXeHus
TpaHcc opmaTtopa noa
Harpyskomn

YcTpouncteo PINH

6 . 1 8 .lMepekntyarenb

OTBETBII€HUN OOMOTKM

O6ornoyka BO34yLLHOrO TpaHcdopmaTopa,
3awmLaolas  ero akTUBHYK 4YacTb OT
nonagaHna MOCTOPOHHUX MpPeaMETOB, HO
gonyckarowaa cBoboAHbIA AOCTYN K Hew
oxrlaxgaroLero Bo3gyxa

YCTponcTBO,

perynmpoBaHuns
TpaHcdopmaTtopa  (TpaHcdopmaTopHOro
arperara) " BKIIOYaroLLEee BCE
HeoOxoaumble Ans  9TOro  annaparhl,
MexaHu3Mbl W COCTaBHble 4acTu, 3a
NCKIIOYEHNEM PerynmpoBOYHbIX 0OMOTOK

npegHa3Ha4yeHHoe ansa
HanpsaxeHn4

YCTpONCTBO,  nNpegHasHadeHHoe — Ans
N3MEHEHUS] COEAMHEHUA  OTBETBIIEHUMN
06MOTOK Mexay cobom unn ¢ BBOAOM

YCTponcTBO,  npegHasHayeHHoe AN
N3MEHEHUSI  COEOVHEHUA  OTBETBIEHUN
0BMOTOK npwv HeBO36Y)KOEHHOM

TpaHcopmartope

YcTponcteo perynMpoBaHus,
npegHasHavyeHHoe [Ans  perynMpoBaHus
HanpshkeHnss 6e3 nepepbiBa Harpysku u
oes OTKJIOHEHUSA 0OMOTOK
TpaHcopmaTopa OT ceTu

KoHTakTHOE YCTpOWCTBO, Cryxalwee Ons
NepekrtoyeHnss OTBETBMEHMN OOMOTKM B
TpaHcdopmaTope, nepeknoyaemom 6e3
BO30yKOeHus




6 . 1 9
oTBeTBIIeHUU

. U3bunparenb

6 . 2 0 .lMpeabi3buparens

OTBEeTBIIeHUMN

6.2 1. KOHTakKTOp YyCTpOMCTBa

perynupoBaHus
nop Harpyskom

HanpsHXe HUs

YacTb ycTpoicTBa perynMpoBaHus MnoA
Harpy3kon, npeaHasHa4yeHHas ans Bbibopa
HY>XKHOTO OTBETBIIEHNS1 OOMOTKM nepen
NepekrodeHneM W Ans  OAnUTenbHOro
NponycKaHusi ToKa.

[MpumeyaHue. N3bupaTtenb
OTBETBIIEHUA HE CINYXUT AS19 U3MEHEHUS U
OTKIIOYEHMS TOKa

YacTtb yCTpOMCTBa perynMpoBaHuns
HanNpsPKeHUs1 Nog, Harpyskow, ASMTENbHO
nponyckawowasi TOK, npeaHa3Ha4YeHHas
ans MCNOSb30BaHUA KOHTaKTOB
n3bupartens, a Takke NpUCoeauMHEHHbIX K
HeMy OTBETBIIEHNIA OOMOTKM Bosnee OgHOro
pasa npu NpoxoXaeHun BCero auanasoHa
perynmpoBaHna TpaHcdopmaTopa.

MpumeyaHus:

1. Mpeabi3bupaTtens He ChAyxuT Ons
N3MEHEHNS N OTKIMIOYEHUS TOKa.

2. Mpenbi3bupaTens MOXeT
Npou3BOAUTL peBepcupoBaHne
perynMpoBoYHON 4YacTu OBMOTKM  nnu
rnepeknoyeHue rpyobix CTyneHeu
perynmpoBaHuns

Yactb yCTponcTBa perynmpoBaHus

HanpsKeHWs! nog Harpy3Komn,
npeAHa3HadeHHas Ans  U3MEHeHus W
OTKITHOYEHNS ToKa B Lensx
NepeKIioyaroLLEro YCTPOWCTBA,

npeaBapuTeNnbHO  MOAFOTOBMEHHbIX K
3TOMY M3bumpatenem




6 . 2 2 . TokoorpaHu4uBaroLmmn
pe3ucTop yCTpOMUCTBa
perynupoBaHMA HanpsaxeHus
nopa Harpyskom

6 . 2 3 . TokoorpaHuuuBaroLmmn
peakTop yCTpOMUCTBa
perynupoBaHuss HanpsXXeHus
noa Harpyskou

6.24. Cucrema oxnaxageHus

6.25. Oxnagutenob

Pesnctop ycTpoucTBa perynmpoBaHud
HanpspKeHns nog, Harpyskomn,
npegHas3HauYeHHbIN 4N BKIOYEHUA MeXay
pabotaouyMm ©n BBOAMMbIM B paboTy
OTBETBIIEHMEM C LEMbD OrpaHNYEeHus
NEepexoqHoOro TOKa B MepekrovaeMon
yacTu OOMOTKM W nepeBoda Harpysku C
OQHOrO OTBETBMEHMS Ha pfpyroe 6e3
nepepbiBa B TOKe HarpysKku
TpaHcdopmaTopa M 6e3 CyLeCTBEHHOro
€ro U3MeHeHus

Peaktop ycTpouctBa  perynMpoBaHus
HanpskeHns noa HarpysKkom,
npegHa3Ha4YeHHbIN AN BKIOYEHUSA MeXay
paboTalouym KW BBOAMMbIM B paboTy
OTBETBIIEHNEM C LENMb0 OrpaHNYeHus
nepexogHoro ToKa B MepeknovyaeMon
yacTn obMOTKM M MepeBoAda Harpyskum C
OOHOro OTBETBIfEHMA Ha Apyroe 6e3
nepepbiBa B TOKe Harpy3Kku
TpaHccopmaTopa U 6e3 CyLeCTBEHHOro
€ro M3MeHeHus

COBOKYNMHOCTb ~ TEMNSIOOOMEHHMKOB UK
3rileMeHTOoB CUCTEMDI oxrlaxaeHus,
YCTPOWCTB, npegHasHa4YeHHbIX Aans

YCKOPEHUS1 OBWXKEHUSA TENSIOHOCUTENS U
(nnn) oxnaxgaroLlen cpefbl, KOHTPOSIbHbIX
N n3MepuTenbHbIX NpubopoB, crnyxalas
Ans oTBoga Tenna, BblAenstolerocs B
TpaHcdopMaTope B OXraxaaroLlyo cpeay

TennooOMeHHUK, B KOTOPOM MPOUCXOAUT
nepegada Tenma OT  TENnoOHOCUTENs,
3anonHsowero 6ak TpaHcdopmaTopa U
NPUHYAUTENBHO LMPKYNMPYIOLLEro Yepes
TENNoOOMEHHMK, BO34QyXy WM BOAE,
ABWKEHME KOTOPbIX Takke NPUHYAUTENbHO
yckopsieTcsl




6 : 2 6
TpaHcc opmaTopa

. Pagnatop

TennoobMeHHMK, B KOTOPOM MPOUCXOAUT

nepegada Tensia OT  TENMOHOCUTENS,
3anonHswowero 6ak TpaHcdopmaTopa Wt
ABWXYLLErocs nytem €CTEeCTBEHHOMN
KOHBEKLUMM,  BO34yXy, Oxflaxgarolemy
TpaHcdopmaTop

7. AETAJIK KOHCTPYKUWUUN U NAPAMETPbI
YACTEU TPAHC®OPMATOPA

7.1. MarHuTHasa cuctema

7.1.1.CrepxeHb
NJIOCKOW LUMXTOBKOMU

(apmo) c¢

7.1.2. CTepXeHb C paguanbHOMN
LLUMXTOBKOMU

7 .1 . 3 .CtepxeHb c
3BOJIbBEHTHOW LUMXTOBKOWU

7.1.4. CtyneH4yaTtoe ceuyeHue
CTe PXHA

7 .1.5.Kpyrnoe
CTe PXKHA

ce4vyeHue

CTepxeHb (9pMO) MarHUTHOW CUCTEMBI, B
KOTOPOM MJiIOCKME NNACTUHbI pasfin4yHOn
WM OAWHAKOBOW LUMPUHBLI  PaCOSIOXEHbI
Tak, 4TO TJIOCKOCTM BCEX MnacTuH
napannesnbHbl

CTepXeHb CTbIKOBOW MarHUTHOW CUCTEMbI,
B KOTOPOM MJIOCKNE MNaCTUHbl Pa3HOW
LUMPUHBI  pacnofioXeHbl B MNONEPeYHOM
CEYEHUM  CTEpPXHA  NpPakTU4ECKM B
paguanbHbIX HanpaBieHUAX

CTepXeHb CTbIKOBOW MarHUTHOW CUCTEMbI,
B KOTOPOM nfacTuMHbl OOHOW  LUMPWUHBI
M30rHYTbl W pPacrnosioXeHbl Tak, 4YTO B
NoNepevyHoOM CeYEHUN OHU UMEKT dopMy
9BOSIbBEHTbI U B COBOKYNHOCTM 00pasyoT
NPaKTUYECKN KPYrOBOW LUIMHAP

MNonepeyHoe ceveHne CTEPXHS,
cobpaHHOro n3 AByx unm Gonee nakeTos
MNacTUH  pPasHOW  LWMPWHBLI, UMetoLlee

doopmMy CTyrneH4yaTon mrypbl, BIMCAaHHOW B
OKPY>XHOCTb Wnn oBarl

[MonepeyHoe  ceyeHne  CTepxHA  C
pagwnanbHom unm 3BOJNIbBEHTHOW
LLIMXTOBKOW, NpaKkTU4ECKU nmetroLee

chopmy Kpyra




7.1.6.MnacmHa  MarHUTHOM

CUNCTEMDbI

7.1.7. NMNakeT nnactvH

7.1.8.4uncno
cTepxHe (spme)

CTyneHen B

7 . 1 . 9 .KoachduumeHTt
3anosfiHeHUA Kpyra

7 .1 1 0 .KoachduumeHr
3anosIHEHMUA CeYEHUA CTe PXKHS
(apma)

[MTnacTvHa 13 aNeKTPOTEXHUYECKOW CTanm
nnm Apyroro deppomMarHMTHOro
MaTepuana, SBnAKOWAACA  3JIEMEHTOM
MarHUTHOM cUCTeMbl TpaHcdopMaTopa.

MNMpumeyaHue. B HEKOTOpPbIX
KOHCTPYKLUSIX MarHUTHbIX cuctem
nnacTuHa npu cbopke MOXET
noasepratbCs  U3rMby No  3agaHHoOMY
npogouso
Ctona nnactMH ogHoro pasmepa B

CTEpPXHE Unn apme MarHMTHOW CUCTEMbI.

MpnmeyaHue. akeT MOXeT COCTOATb
"3 AByX yacTewn, pasfgeneHHbiX KaHariom

Uscno nakeTtoB nnacTUH B MOSIOBUHE
MOMNEepeYHOro CevYeHnss CTepxHsa (apma)

MarHUTHOW CUCTEMBI o] MIOCKOW
LUMXTOBKOMN.
MpumeyaHwne. AHanorn4Ho

onpegenseTcsa YUCIo CTyNeHen B HaBUTON
MarHUTHOW CUcTeme

OTHoweHne nrowaamn nonepeYHoro
CeveHns1 CTepXHS K nfowagum Kpyra cC
AVaMeTpoM, paBHbIM OUaMETPY CTEPXHSA
TpaHcopmaTopa.

I'IpmmeanVle. I'IpM HaJlimndinnm B ceveHnn
CTEPXHA KaHanoB nnolwaab nonepe4yHoro
Cceé4yeHnda KaHanoB He BKIlO4YaeTCdA B
nnowanb nonepevyHoro cev4eHna CTepXxHd

OTHOWEHME aKTMBHOIMO Ce4veHns CTEepXHA
(ﬂpma) K nnowaan ero noriepevyHoro
ceyeHund




7 .1 1 1 . KoachduumeHr
3anosiHeHusA cTanbio

7.1.12.0KHO MarHUTHOM

CUCTe Mbl

7.1.13 .BbicoTa OKHa
MarHUTHOM cUcCTeMblI
7.1.14 . WupuHa OKHa

MarHUTHOM CUCTE Mb

7 .1 1 5 . KoachduumeHr
3anofIHEHMA OKHa MarHuUTHOM
cUCTeMbI

7.1.16. ApmoBasa npeccyloujas
6anka

OTHOLWEHME aKTUBHOIO CEYEHUSA CTEPXKHS
K nrowagn Kpyra ¢ AuameTpoM, paBHbIM
AnameTpy CTepPXHS TpaHcdopmaTopa.

MpumeyaHwne. KoadbdpnumeHt
3anosHeHns cTanbto paBeH
npoun3BeaeHno KoadpdpmumeHTa
3anornHeHna Kkpyra Ku  KoadpdpuuymeHTa

3anorHeHna ce4eHna CTepXXHA

MpocTpaHcTBO, orpaHnU4YeHHoe
onvxanLmm NOBEPXHOCTAMM ABYX
cocegHUX CTEPXHEN M ABYX TOPLEBLIX SIPM
WM NOBEPXHOCTAMW  CTEPXHS,  ABYX
TOpUEBbIX 4YacTen u OOKOBOW 4acTu
©oKoBOro spma

PacctoaHne mexay OByMSA TopLeBbIMU
apMamu, N3MepeHHoe no  NHWMK,
napassiefnibHOM MPOAOSIbHON OCU CTEPXHSA
(4epTt.1)

PaccTtosHne mMexay Brvbkanwmmm
MOBEPXHOCTAMU ABYX COCEAHUX CTEPXHEN
wim  ctepxHa u BGOKoBOro  Apma,
N3MepeHHoe no MHWK,
nepneHauKynapHo UX NPOAOMbHLIM OCAM
(4epT.1)

OTHoLLEeHNEe CyMMapHom nfowaan
MONepeYyHoro CcevYeHuss MeTaria BceX
BUTKOB BCEX OOMOTOK B OKHE MarHUTHOM
CUCTEeMbI K Mrowaan OKHa

barnka, cnyxawgas B MarHUTHOW cuUCTeEMe
Ansi NPeccoBkM €ApMa U B Ka4decTBe
TOpLEBOM ONopbl Anst 0OMOTOK UK TOMbKO
Ans NPECCOBKM sipMa




7.1.17 .Yron MarHUTHOM
CUCTEMbI
7.1.18.CtmIK MarHUTHOM

CUCTeMbI

7.1.19 . MNpamon CTbIK

MarHUTHOU CUCTEMbI

7.1.20. Kocon CTbIK MarHUTHOM
CUCTEMbI

7.1.21.W3onauma nnacmH
(neHT) MarHNTHOM cUCTEMbI

7.2. OOMOTKM

7.2.1 Cnovi oOMOTKM

7.2.2 KaTywika o6MoTKM

YacTb MarHUTHOW CUCTEMBI, OrpaHNYeHHas
ob6bemoM, obpaszoBaHHLIM NepeceyeHem
BOKOBbIX NMOBEPXHOCTEN nnm nx
NPOLOIMKEHUN OOHOMO U3 APM U OOHOro U3
cTepxHen (4ept.1)

MeCTO COuYneHeHNa NNacTUH CTEPXHS W
sipMa B LUMXTOBAHHOM MarHUTHOW CUcTeme
NN NakeToB MNSIACTUH CTEPXHA N sipMa B
CTbIKOBOW MarHUTHOW CUCTEME.

MpnmeyvaHne. B HEKOTOPbIX
KOHCTPYKLUSIX MarHUTHbIX cUCTeM
BO3MOXEH CTbIK MNACTUH BHYTPU CTEPXKHSA
nnn apma

CTblK MarHUTHOM CUCTEMBbI, MPU KOTOPOM
MNNAacTUHbl  COXPAHSOT  MPSAMOYTOfbHYHO

chopmy

CTblK MarHUTHOW CUCTEMBbI, NMPU KOTOPOM
NNacTuHbl (NaKeTbl) B MECTE COYSIEHEHMS
cpesaHbl nog yroMm, 6nmskum Kk 45° K
NPOAOSLHOM OCU NIACTUHBI

Crion N30MALMOHHOIO mMartepvana,
HaHOCUMbI Ha MOBEPXHOCTb MNIACTUHbI
(neHTbl) WM obpasyembln  Ha  ee

NMOBEPXHOCTU
Pan ButkOB OT oaHoro U bGornee,
PaCMNONOXEHHbIX Ha OfHOM

LiIUNMHOPUYECKOM NOBEPXHOCTH

pynna nocnegoBaTenbHO COeOMHEHHbIX
BUTKOB Oonee ogHoro BUTKA,
KOHCTPYKTMBHO obbeanHeHHas "
oTAeneHHas OT APYrMX Takux rpynn wunm
obMOoTOK




7.2 .3 .BxoaHble KaTyLKun
o6MOTKM
7 . 2 . 4 _.lpocran

LMNMHApUYeckaa oomMoTka

7 . 2 . 5
(MHOrocnomnHas)
uMnuHgpuyveckas oomotka

. iByxcnomnHas

7.2.6. KatywueyHas obmMoTtKa

7.2.7. dnckoBana KaTtywe4Has
obmoTka

7 . 2 . 8 .HenpepbiBHasA
KaTylie4yHass obMoTKa

7 . 2
obmoTKa

9 .MepenneTteHHasn

Katywkn obmoTky, 6rmxanume K ee
MMHEVHOMY 3aXuMy U OTNMyaromecs no
KOHCTPYKLIUM OT OCTallbHbIX KaTyLlek

O6MmoTKa, CceyeHMe BUTKA  KOTOPOM
COCTOMT M3 CEeYEeHUM OOHOro  um
HECKOSbKUX napannesnbHbIX MpoBOAOB, a
BUTKW W BCe WX MNapasnnefbHble NpoBoAa
pacrnonoxeHol B oAuH psg (crnon) 6e3
NHTEepBarsoB Ha LMIMMHOPUYECKON
MOBEPXHOCTM B €e OCEBOM HarpaBfieHWM
(4epT.11)

O6bmoTka, cocToswas u3 AByx (umm
Gonee) KOHUEHTPUYECKM PacMONOXeHHbIX
APOCTbIX  LWUIMHOPUYECKMX  ODMOTOK
(cnoeB) (4epT.12)

O6moTKa, cocToswaa M3 psga KaTyllek,
pacnonoXeHHbIX B OCEBOM HarnpaBlieHUn
0OMOTKM

KatyweyHas obmoTka, cobpaHHas u3
oTAENbHO HaMOTaHHbIX KaTyLLex,
BbIMOMHEHHbIX B BMAE MMOCKUX crivpanen
M3 OAHOro MNpoBOAA WM HECKOSbKMX
napannenbHbIX NPOBOAOB

KaTyweyHas obMoTKa, HaMoTaHHas
HenpepbIBHLIM NPOBOAOM B BUAE MIMOCKUX
cnupanen w3 ogHoro nposoga WM
HECKOSMbKMX  napannenbHbiX  MNpPOBOAOB
(4epT.15)

KaTylie4yHass o6MoTKa, B KOTOPOW MOPSA0K
NocrnenoBaTeENbHOrO COEAWHEHUS BUTKOB
OTNM4YaeTcs OT MOCNEeAOBaTENbHOCTU WX
PACMONOXeHMs B KaTyLLKax




7.2 .10 .060mo0T1Ka c

nepenfnetTeHneMmM Kartyllek

7 .2 1 1 . MHorocnouHas
LMNUHOPUYeCcKasa KaTtywedHas
obmoTKa

7 . 2 1 2 . OpHoxopoBas
BMHTOBass OOMOTKa

7 . 2 1 3 . [OdByxxopoBasi
(MHOroxopoBast) BUHTOBas!
obmoTKka

7 . 2 1 4 . TpaHcno3uuus
npoBoAOB OOMOTKMU

7.2 .15 .Cocpenoto4yeHHas

TpaHcno3nuus npoBoAoOB
oOMOTKM
7 . 2 . 1 6 .IlpynnoBas
TpaHcno3nuus npoBoAoOB
oOMOTKM

KaTywe4Hass o6MoTKa, B KOTOpOM NOPSiA0OK
nocrieqoBaTernbHOro CoeMHEHNsT KaTyLuek
OoTNM4aeTcd OT nocrefoBaTerlbHOCTU WX
pacnonoXxeHnsi B 00MoTKe

KatyweyHass obmoTka, Kaxgas KaTylka
KOTOpOW npeacTaensaeT cobown
MHOTOCIOVHYHO LIMNMHOPUYECKY0 OOMOTKY

OO6MoOTKa, BUTKM KOTOPOWM CreayloT OAvH
3a [pyrMM B OCEBOM HarpaBleHuvM no
BUHTOBOM IMHUK, a CeYEeHUe KaKgoro

BUTKA obpa3oBaHO cevyeHnsMn
HECKONMbKUX  NapannenbHbiX  MNpOBOAOB
NPSIMOYTONbHOMO ceyeHus,
pacnonoXeHHbIMM B  OAWMH psia B
paguanbHOM  HarnpaBneHun  0BMOTKM
(4epT.13)

O6moTKa, cocTodwaa u3s aAsyx unm donee
O[1HOXOA0BbIX 0OMOTOK, B3aMMHO
pacnonoXeHHbIX NoA0OHO Xxoaam pe3bbbl

ABYXX0OOBOro  (MHOroxogoBOro) BUWHTa
(4epT.14)
M3meHeHve B3aMMHOrO  pPacnosioKeHUs

naparnnesibHblX rnpoBogoB B CeYEeHUn
BUTKA OOMOTKM C UEnbto YpaBHUBaHUA
pacnpeneneHna Toka Mmexay HUMun

TpaHcno3nums NpoBOAOB  OOMOTKW,
cocpeaoTodeHHas B HECKOMbKUX MecTax B
OCEBOM HanpasfieHuMKn, MNpu 4Yucrie MecT

MEHbLLUEM, YEM YWCIIO napasnnefbHbIX
nposoaoB 6€3 0gHOro
CocpefoToyeHHas TpaHCno3uuus, npu

KOTOpPOM BCe MapannernbHble npoBoaa
AenaTca Ha aBe wrv Goree rpynnbl U
N3MEHAETCA B3auMMHOE pacrosioXeHue
aTUX rpynn 6e3 M3MeHeHUs1 pacnonoXeHus
NpoBoJoB B rpynmne (4epT.16)




7.2.17.00wWwaa TpaHCNoO3MuuA
npoBoAoOB OOMOTKMU

7 . 2 1 8 .PaBHOMepHO
pacnpeaneneHHas
TpaHcno3nuus npoBoAoOB
obmMoTKM

7.2.19. MNMpeccyowee KonbLo
OOMOTKM

CocpenoTodeHHas TpaHCcno3uuusa, npu
KOTOpou N3MeHsieTcq B3aMMHOe
pacnonoxeHne  Bcex  napannenbHbIX
NpoBOAOB (4epT.16)

TpaHcno3nums napannenbHbiX NPOBOAOB
B BMHTOBOM WM KaTywevyHon OOMOTKe,
BbINONHsAEMas nytem N3MEHEHUs
pacnosfioXeHnsi BCeX MNpoBOAOB B psiae
MECT, PaBHOMEPHO pacnpedeneHHbIX B
OCEBOM HanpasfeHun 06MOTKK, Npy Yucrne
MECT He MeHblUe 4ucra napannenbHbIX

NpoBOOOB WM KaTywek 6e3 oagHoro
(4epT.17)
MeTtannnyeckoe pa3pe3Hoe nnm

HeMeTanMyeckoe KosbLo, pasMeLLeHHOe
MeXOy KOHLEBOW M30onsaunmen obmMoTKM u
ApMoBbIMK Bankamu TpaHcdopmatopa C

8. PEXUMbI N MPOLIECCBbI

8 . 1. HoMuHanbHbLIN  peXxum
TpaHc opmartopa
8 . 2 . ABapuMnHbIN pexum

TpaHcd opmartopa

Lernbto OCYLLECTBIEHUS OCEBOM
NpeccoBKkn 0BMOTKU

Pexum paboTbl TpaHcdopmaTtopa Ha
OCHOBHOM OTBETBIIEHUA npu
HOMWHAmbHbLIX 3HAYEeHUAX HanpPsHKEeHNs,
4YacTOTbl, Harpy3km W  HOMMHAIbHbIX
YCIOBUSAX MecTa YCTaHOBKM n

oxraxgaroLen cpegbl

Pexxm paboTbl, Npy KOTOPOM HanpsikeHne
MMM TOK OOMOTKM, UMM 4YacTu OOMOTKMU
TaKoBblI, yTO npwu [OCTaTO4YHOMN
NPOAOIPKATENBHOCTU 37O yrpoXxxaet
NOBPEXOEHNEM UIMN paspyLLEHNEM YacTen
TpaHcopmaTtopa




8 . 3 .MapannenbHaa paboTa
TpaHcc opmaTopoB

8.4. Pexum xonocrtoro xopa
TpaHc opmartopa

X.X. TpaHcopmaTopa

8.5. OnbIT XonocToro xoaa

OnbIT X.X.

8 . 6 .Pexum KOPOTKOro
3aMblKaHus TpaHcc opmaTopa

PaboTta ABYyX nnu HECKOIbKUX
TpaHcdopMaTopoB Mpu  NapannesibHOM
coeQVHEHMM He MeHee 4YeM  [OBYyX
OCHOBHbIX 0OMOTOK OAHOIO U3 HNX C Takum
e YMCMOM OCHOBHbIX OBMOTOK ApYyroro

TpaHcdopmaTopa (apyrnx
TpaHcopMaTopoB)

Pexum paboTbl npy NuTaHUM OQHOW W3
0B6MOTOK TpaHcdopmaTopa OT UCTOYHUKA
C NepeMeHHbIM HarnpskeHuem u [pyrux
oBbMOTKax, He 3aMKHYTbIX Ha BHELUHWe
uenw.

[MpumevaHne. Ecnm HeT cneumnanbHoW
OrOBOPKW, TO  npegnonaraetcs, 4To
HanpskeHne MWCTOYHMKa MNUTaHUS PaBHO
HOMWHANIbHOMY HarpsKeHUO  NepBUYHOMN
OBMOTKM M CUHycouparbHO, a 4YacTtoTa
paBHa HOMUWHaITbHOM yacTtoTte
TpaHcdopmartopa

Pexum xonocToro xoga TpaHcdopmaTtopa,
OCYLLECTBIIAEMbIN ~ MPU  HOMMUHArbLHOM
4acToTe UM pasfNYHbIX  3HAYEHUsIX
CUHYyCOMOanbHOro HarnpskeHUs1 NepBUYHON
0BMOTKM C Lenblo OMbITHOro onpeaeneHus
noTepb M TOKa XONOCTOro xoda W Aap.
napameTpoB " XapaKTepPUCTUK
TpaHcopmaTtopa

Pexum paboTbl TpaHcdopmartopa npwu
nuTaHm xoTs 6bl ogHOM M3 OBMOTOK OT
MCTOYHUKA C NepeMeHHbIM HanpsKeHNeEM
NpY KOPOTKOM 3aMblKaHUM Ha 3axmmax
OOHOWN N3 ApyrMx 0GMOTOK.

[NMpumevaHune. Ecnn HeT cneumansHou
OroBOpPKW, TO npegnoraraetcsd, YTO
HanpspkeHne WCTOYHMKA NUTaHUA paBHO
HOMMHASIbHOMY HanpsPKEHUIO  NEePBUYHOM
0BMOTKN N CMHyconganbHo, a ero Yyactota
paBHa HOMWHAsbHOW yacTtoTe
TpaHcdopmaTtopa




8 . 7 .0nbIT KOPOTKOro
3aMblKaHUs1 Napbl OOMOTOK

OnbIT K.3. napbl 06GMOTOK

8 . 8 .Pexum
TpaHcd opmaTopa

Harpyskm

8 .9 . HoMuHanbHbLIN  pexum
Harpysku  ABYXOOMOTOYHOro
TpaHcc opmaTopa

8.10. HOMMHANbHbLIN  peXnum
Harpysku TPEXOOMOTOYHOro
(MHOroo6mMoTO4HOrO)

TpaHcd opmartopa

8.11.[0onycCTMMbIA  peXum
Harpysku TpaHcd opmartopa

Pexum KOPOTKOrO 3aMblKaHus,
OCYLUECTBISIEMbIA C  UEMb  OMbITHOrO
onpegeneHnd noTtepb HanpsHxeHns
KOPOTKOro 3aMblKaHWA 1 Ap. NapameTpoB U
XapaKkTepuUCTUK napbl obMoTOK
TpaHcdopmatopa MNpu  HOMUHAIbHOMU
yacToTe n NOHMKEHHOM NpoTMB
HOMWHAsIbHOIO HanpsikeHUst Ha O4HOW U3
OO6MOTOK, nNpW 3aKOPOYEHHOW BTOPOW
obMOTKE 9TOM nNapbl UM oOcTalbHbIX
OOMOTKax, He 3aMKHYTbIX Ha BHELUHWe
uenu

Pexum paboThl BO36Y>KOEHHOro
TpaHccopmaTopa Npuv HanMyYuM TOKOB He
MeHee 4YeM B [OBYX €ro OCHOBHbIX
obMOTKax, Kaxgas U3 KOTOpbIX 3aMKHyTa
Ha BHELLHIOK Liemb.

MpumeyaHwne. Mpwn 3TOM He
YYMTBIBAOTCS TOKM, NpOTEKarowme B ABYX
nnm 6onee o6MoTKax B peXMME XOSIOCTOro
xoga

Pexum Harpysku TpaHcdopmaTopa
HOMMHAmNbHLIM TOKOM MNPW HOMMWHAsbHbIX
4YacToTe M HanNPSXXEHUN

Pexum Harpysku TPexoOMOTOYHOro
(MHOroo6MOTO4HOro)  TpaHcdopmaTopa,
YCTaHOBIIEHHbIN HOPMaTUBHbIM
AOKYMEHTOM

Pexvm NPOaOIMKUTENBHON Harpysku
TpaHcdopmaTopa, npu KOTOpOW
pacyYeTHbIA U3HOC M3onAuMM OBMOTOK OT
HarpeBa  He  MPeBOCXOauT N3HOC,

COOTBETCTBYHLLMA HOMUHANBHOMY PEXUMY
paboThl.

MpumevaHne. Metog v HOpMbl AnA
pac4yeTta n3Hoca N30N9L 1K
yCTaHaBMBarTCH HOPMaTMBHbIM
AOKYMEHTOM




8 . 1 2
TpaHcc opmaTopa

. Meperpyska

8.13. Jonycmmas neperpyska

8 . 1 4 . [Nonycwmmasn
cucTtematmyeckasl neperpyska

8.15. lonyctumana aBapuuHas
neperpyska

8 . 1 6
CNoCcobBHOCTL
TpaHcc opmaTopa

. Harpy3ouHas

8 . 1 7 .Bo3byxkneHue
TpaHc opmartopa

Harpyska TpaHcdopmatopa, npu KOoTopom
pacyeTHbIn M3HOC M3onAUMKM  OOMOTOK,

COOTBETCTBYHOLLMN yCTaHOBMBLUMMCS
NPeBbILLEHNAM Temneparypbl,
NMPEBOCXOAMUT W3HOC, COOTBETCTBYHOLLMIA

HOMUHalIbHOMY peXxunuMmy pa6OTbI

Meperpyska TpaHcdopmaTopa,
paspeLLeHHas HopMaTUBHBLIM AOKYMEHTOM

OrpaHnyeHHas no ASMTENBHOCTU
neperpyska TpaHcdopmaTopa, npu
KOTOPOW pacyeTHbI M3HOC M3onAuMM 3a
YCTaHOBIIEHHOE BpEMsi He MpeBOCXOoauT
M3HOCa 3a Takoe e Bpemsa Mpu
HOMMHASbEHOM pexmme paboTbl.

rlpVIMe‘-IaHI/Ie. YcTaHoBMNEHHOE BpeM4A

(0bbl4HO  ofgHM CYTKWN) BKItOYaeT
ANMTENBbHOCTb neperpysku n
ANMTENBbHOCTb NpeaLLeCTBYOLLEN 7

nocrneayoLLen Harpy3ok

Meperpyska TpaHcdopmaTopa,
Aonyctumasi B aBapUWHbIX — pexumax,
BENMMYMHA W  OSMUTENBbHOCTb  KOTOPOW

YCTaHOBJ1EHblI HOPMAaTUBHbIM JOKYMEHTOM

COBOKYMHOCTb [OOMYCTUMbIX Harpy3ok wu
neperpysok TpaHcdopmaTtopa

Co3pgaHne OCHOBHOMO MarHUTHOro nosns
TpaHcdopmaTtopa nNyTem MOAKMOYEHNS
OOHOW UM HECKONbKUX OOMOTOK K O4HOW
WX HECKOSIbKUM CEeTSM UM - gpyrum
NCTOYHUKaM c COOTBETCTBYHOLLMMU
HOMWHanNbHbIMMN HaNPsPKEHNSIMIN n
yacToTomn




8 . 1 8 .lMepeBo3byxneHue
TpaHcc opmaTopa

8 . 1 9
HOMMHaNbHOro
TpaHcc opmaTopa

. MpeBbIWeHNe
HanpsaXxeHusA

8 . 2 0 .PerynupoBaHue
HanpsixeHUA TpaHcc opmaTtopa

8 . 2 1 . MpoponbHoe
perynupoBaHue HanpshkeHUA

8 . 2 2 .lNonepevHoe
perynupoBaHue HanpsixeHusi

8.23. NMNpoponbHO-NonepeyvyHoe
perynupoBaHue HanpshkeHUsA

8 . 2 4 .PerynupoBaHue
HanpshkeHUA TpaHcd opmaTopa
B HenTpanu

8 . 2 5 .PerynupoBaHue
HanpshkeHUA TpaHcd opmaTopa
B NUHUMN

YBenuMyeHune MarHuTHoOW WHOYKUUM B
MarHWTHOM cucTeme TpaHcdopmartopa no
OTHOLLEHNIO K WHAOYKUUM B  peXvme
XOroCTOro xoaa

MpeBblileHe  HanNpPsPKeHUs
KOTOPYHO BKIHOYEHa obmoTKa
TpaHcdopmaTopa, MO  CPaBHEHUIO C
HOMUWHAarbHbIM HanpshxeHnemMm oBMOTKMU Ha
BKITFOYEHHOM OTBETBMEHWU

ceTn, B

M3ameHeHne B COOTBETCTBUM C 3adaHHbIM
PEXMMOM UNN CcTabnnM3auns HanpsKeHUS
ogHon mnn 6onee oOMOTOK MpU MOMOLLM
cneumnansHoro ycTpomucTBea

PerynuposaHue HanpsHKeHUs!
TpaHcopmaTtopa C U3MEHEHMEM Wnn
cTabunmsaumnen ero s3Ha4YeHus

PerynuposaHue HanpsHkeHns
TpaHcdopMaTtopa C WU3MEHEHMEM U
cTabunmsauven ero gasbl

PerynupoBaHue HanpsXkeHns
TpaHcdopmaTtopa C U3MEHEHMEM Wnn

cTabunmsauven ero aHa4eHus n asbl

PerynupoBaHue HanpsHkeHNs
TpaHcdopMaTopa nyTeM MepekoyYeHus
OTBETBMNEHUA OOMOTKW, pPaCNOSIOXEHHbIX
BO6NM3N ee HenTpanm

PerynupoBaHue HanpsXXeHus

TpaHcdopMaTopa nyTeM MepekrnoyeHus
OTBETBIMEHUA OOMOTKKN, PaCMONOXEHHbIX
BOMM3N OT 3axuma, NPUCOEOUHAEMOro K
cetn




8.26. EcTecTBeHHOe macrnsaHoe
oxnaxpeHue

8 . 2 7 .EctectBeHHOe
BO3AYyLWHOE OXnaxaeHue

8.28. [lytbeBOe oxnaxaeHue

8 . 2 9 .UwupkynaumoHHoe
oxnaxaeHue

8 . 3 0 .MacnsaHo-BogsiHOe
oxnaxaeHue TpaHc opmaTopa

OxnaxxgeHwue yacTen MacnaHoOro
TpaHccopmatopa NyTeM €eCTeCTBEHHOW
KOHBEKLUMM Macna npu  oxnaxgeHun
BHELLHEWN MOBEPXHOCTU Gaka n
YCTa@HOBJSIEHHbIX HA HEM OXnaguTerbHbIX
3MEeMEHTOB MOCPeaCcTBOM €CTECTBEHHOM
KOHBEKL MM BO34yxa WU JlydeucrnyckaHusi B

BO3OYyXe.

MpnmeyvaHne. AHanorn4yHo
onpegenseTcsa eCTeCTBEHHOE oXnaxaeHne
npw 3anofiHeHnn TpaHcdopmaTopa Apyrv
XUOKUM OUINEKTPUKOM

OxnaxgeHne yacTen CyXoro
TpaHcdopmaTopa MNyTeM ecTeCTBEHHOW
KOHBEKLUU BO34yXa U YacTWUYHO
nyyYyencnyckaHunsi B BO3ayxe

OxnaxageHne TpaHcdopmaTtopa C
NCNOfb30BaHNEM NPVHYAUTENBbHOro
NOBbILLEHNS1 CKOPOCTU ABWXKEHUSI BO34YXa,
oxriaxxgaroLlero oTAenbHble yacTtu
CUCTEMbl OXNaXOEHUsT WM aKTUBHYIO
YacTb TpaHcopmaTtopa

OxnaxaeHune TpaHcdopmaTtopa C
NCMNOfb30BaHNEM NPVHYAUTENbHOro
NOBbILLEHMS CKOpoCTH ABWKEHNS
3anosHsLWero TpaHcdopmaTop

TennoHocuTena npmu NnoMoLLy HacocoB U1
BEHTUNATOPOB

OxnaxgeHne macnsHoro TpaHcdopmaTopa
C NPUHYAUTENBLHOM UMPKynsiuMen macna
yepes oxriaguTenu, oxnaxgaemMble BOLOMN.

MpumeyaHue. AHarormyHo
onpegensieTca BOAAHOE oXrlaxaeHue npu
3anonHeHnn  TpaHcdopmaTopa  Apyrum
XUOKUM OUINEKTPUKOM




8 . 3 1 .HanpaBneHHoe
LUPKYNSLMOHHOE oXIaXxaeHue

LinpkynauymoHHoe oxnaxgeHve C
KaHanusauven AOBWXEHWUs TensioHocUTens
BHYTpn 6aka TpaHcdopmaTopa

9. NTAPAMETPblI TPAHC®OPMATOPA

9.1. O6wme napameTpbl

9.1.1. Bbicluee HanpsixxeHue
TpaHcd opmartopa

BH

9.1.2. Huswee
TpaHc opmartopa

Hanps>xeHue

HH

9.1.3. CpeaHee HanpsixeHue
TpaHcc opmaTopa
CH

9.1.4. HanpsikeHue KOpPOTKOro
3aMblKaHUAA nNapbl OOMOTOK
TpaHcd opmartopa

HanpsikeHue K.3.

HanbonbLuee n3 HOMWHarbHbIX
HanpsbkeHNn 0OMOTOK TpaHcdopmMaTtopa

HanmeHbLiee n3 HOMMHaIbHbIX
Hanps>keHUn 0OMOTOK TpaHcdopmMaTtopa

HomuHanbHoe HanpsbkeHve, sBnsioLeecs
MPOMEXYTOYHbIM  MeXOy BbICLLMM U
HU3LMM HOMMWHANbHLIMW  HaMPSKEHUSMM
o6MOTOK TpaHctopmaTopa.

Mpumedanune. [pu Hanmyum 6Gonee
Tpex uenen wn aByx um  6Goree
MPOMEXYTOYHbIX HanpsKeHU 3K

HanpsbkeHNsl, HaunMHasa ¢ 6onee BbICOKOTO,
cregyeT MMeHoBaTb: "nepBoe cpefHee",
"BTOpOE cpeaHee" N 1.4.

lMpuBeOeHHOe K pacyeTHOW TemnepaTtype
NIMHENHOE HanpsXeHue, KOTOPOe HYXHO
nogBecTU MNpuU HOMUHANbLHOM 4acToTe K
NIMHENHBLIM 3aXMMaM OOHOW M3 0OMOTOK
napsil, YTOOBbI B 3TON obmoTKe
YCTaQHOBUIICA  TOK, COOTBETCTBYHLUMN
MEHbLUEN M3 HOMWHAIbHbLIX MOLLHOCTEN
0OMOTOK Mapbl NpY 3aMKHYTON HAKOPOTKO
BTOpPO OOMOTKE napbl W OCTalnbHbIX
OCHOBHbIX OOMOTKax, He 3aMKHYTbIX Ha
BHELUHME Lenu




9.1.5. HanpsixkeHne KOpPOTKOro
3aMblKaHus TpaHcd opmaTtopa

HanpsikeHue K.3.

9.1.6. U3aMeHeHMe HanpsxXeHUsA
napbl o6MOTOK
TpaHc opmaTtopa

HanpsixkeHne KOpOTKOro 3amblkaHus napbi
0oOMOTOK Ons ABYXOOMOTOYHOIO WU TpU
3Ha4eHus HanpsHKeHUs KOPOTKOro
3aMblkaHUst Ons  Tpex nap OGMOTOK:
BbICLLEIO W HU3LLErO, BbICLLErO U CPeaHero,
CpedHero M HU3LIEro HanpshkeHus - Ans
TpexobMoTo4HOro TpaHcchopmaTopa.

Mpymeyanune. [ns MHOrooGMOTOYHOrO
TpaHcdopmaTopa € # 0OBMOTKaMU 4mcro

3Ha4YeHumn HanpspKeHNS KOPOTKOro
aip-1)
3aMblKaHUA paBHO ——

ApnmeTryeckaa pasHOCTb HanpsiKeHUn
NPy XONocToM Xxoae OO6MOTKM Ha OaHHOM
OTBETBMIEHUN U  HaMpsHXKeHUss Ha ee
3axuUMax npu 3aaHHbIX TOKE Harpysku u
KoadpdpnumeHTe MOLLHOCTH, Korga
HanpsbkeHne Ha gpyrom obmoTKe napbl
pPaBHO €€ HOMMHAarbHOMY HanpPsKeHWIO,
€CfM OHa BK/MOYEHA Ha OCHOBHOM
OTBETBIIEHUN, WU HAMPSPKEHUIO L PYroro
OTBETBIIEHNS, HA KOTOPOE OHa BKIHOYEHa
Npy ocTanbHbIX 0OMOTKaX, HE 3aMKHYTbIX
Ha BHELLHWE uenmu




9 . 1 . 7 .KoacpduumeHT
TpaHcc opmaumm

9.1.8.3HayeHue CTyneHwu
perynupoBaHus HanpsikeHusA

9 . 1 . 9 .[OwanasoH
perynmpoBaHus Hanpsike HUs1

9.1.10. Tok xonoctoro xoaa
TpaHc opmartopa

Tok x.Xx.

OTHOLLEHNE HaNPsKEHUN Ha 3axMax OBYX
0OMOTOK B pexxume XOrioCTOoro xoaa.

[MpumevaHus:

1. [Ona pgByx OOMOTOK CWIOBOrO
TpaHccopMaTopa, pacrnosiokeHHbIX  Ha
OHOM CTepxHe, KoL MeHT
TpaHccopMaumm MPUHUMAETCS  pPaBHbIM
OTHOLLEHMWIO YMCEN UX BUTKOB

2. B TpexdcasHom (MHorodgsasHom)
TpaHcopmaTtope KO hdmLLMEHTbI
TpaHcdopmaumm ansi doasHbIX n
MexaydasHbIX HanpskeHun MoryT ObiTb
pasnMyHbIMK

3. B ABYXOOMOTOYHOM
TpaHcdopmaTtope KoahdomLMeHT
TpaHCcopMauunm  paBeH  OTHOLUEHUIO
BbICLLErO  HanpsXeHUsi K HU3LeMY;
TPeXobMOTOYHbIN TpaHcopmaTop UMmeet
Tpn KoadpdpmumeHTa TpaHcdopmaumm -
BbICLLIErO U HU3LLEro, BbICLLEro U CpeaHero,
cpegHero N HA3LLEro HanpsiXXeHUn

HanmeHbwaa  pa3HOCTb  HanpshkeHWun,
nony4yaemasi npu perynmpoBaHum

PasHocTb MaKCUMarbHOro 7
MWHUMArbHOIO  HanpsikeHust  0OMOTKW,
nony4YaeMbiX NP1 perynMpoBaHum

ToK nepBUMYHOMN  OCHOBHOM  OBMOTKM
TpaHcdopMaTopa B pexume  XOfoCToro
X04a W HOMMWHaANbHOM CUHycouaanbHOM
HanpsPKeHNUN HOMUHaSbHOM 4YacToThl Ha ee
3aXMmax.

MpumevaHne. Y  TpexdasHoro wu
MHOrobasHoOro TpaHcgopmaTopa TOKOM
XOfioCTOr0  Xoga CuuTaeTcs  cpegHee
apudmeTrnyeckoe TOKoB Bcex dhas




9.1.11.Tok KOpPOTKOro
3aMblKaHus TpaHcc opmaTopa

TokK K.3.

9.1.12. YcTaHOBUBLULMUCA TOK
KOPOTKOro 3aMblKaHUA

9 . 1 1 3 .Haubonbwwun
yCTaHOBMBLUMNCA TOK
KOPOTKOro 3aMblKaHUA

9.1.14. YaapHbIA TOK KOPOTKOro
3aMblKaHus

9.1.15. HaubonbwM yaapHbLIN
TOK KOPOTKOro 3aMblKaHUA

9 . 1 . 1 6
yCTaHOBUBLUErocs
KOPOTKOro 3amMmblKaHuA

. KpatHoCcTb
TOKa

9 . 1 . 1 7 .YpapHbin
KO03h hMLIMEHT TOKa KOPOTKOro
3aMblKaHUs

Tok B 0OMOTKe TpaHcdopmaTopa npu
NCMbITAHNSIX HA CTOMKOCTb MPU KOPOTKOM
3aMblkaHMM B OOHOW U3 CeTewn,
NPUCOEeaNHEHHbIX K 3axMmam
TpaHcopmaTtopa

[encTBylollee 3Ha4YeHNe ToKa KOPOTKOro
3aMblkaHus, onpegensemoe 6e3 y4yeta

cBobogHOroO TOoKa MpU  HEU3MEHHOM
Hanps>keHUM Ha  3axuMax NepBUYHOM
06MOTKM TpaHcopmaTopa

YcTaHOBMBLUMIACS TOK KOPOTKOro
3aMblKaHUs TpaHcdopmaTopa,
onpeaensiemMbIn c y4yeToMm
pernaMmeHTMpoBaHHOIo peakTUBHOIo
COMPOTUBIIEHMS  MNUTalOWEeNn CeTun, Ha

KOTOpbI TpaHcopmaTop [OO0MmKeH ObiTh
paccyuTaH

Hanbonbliee MrHOBEHHOE 3HayYeHue Toka
KOPOTKOro 3amMbiKaHUdA, ornpeaendaemMoe Kak
CymMmMa MIHOBEHHbIX 3Ha4YeHui
BbIHYXXOEHHOIO TOKa U CcBODOOOHOrO TOKa B
npouecce KoOpoTKOro 3amMbliKaHNA

YOapHblii TOK KOPOTKOrO 3aMblKaHus Mpu

HanbonbLLeM BbIHYXOEHHOM TOKe "
HanbornbLLEM BO3MOXHOM nmn
YCTaHOBJIEHHOM HOPMaTUBHbIM

OJOKYMEHTOM cBobOgHOM TOKE

OTHOLLIEHVe  YCTaHOBMBLUErOCA  TOKa
KOPOTKOro 3aMblkaHusl TpaHcdopmaTopa K
HOMWHaNbHOMY TOKY

OTHOLWEHNe yOapHOro ToKa KOPOTKOro
3aMblKaHUs K aMnuTyge HambonbLiero
yCTaHOBMBLLErocs TOKa KOPOTKOro
3aMblkaHus




9.1.18. UupKkynupyrowmmn ToK B
yCTPOMCTBE perynupoBaHus
HanpsAXeHUA Noa Harpy3Kkomn

9.1.19. TunoBass MOLLHOCTbL
TpaHcd opmaTopa

9.1.20. MOWHOCTL OOMOTKM
TpaHcd opmaTopa

9.1.21.93neKkmpomarHutHas
MOLLHOCTb
aBToTpaHcc opmartopa

9 .1 . 2 2 .3neKtpuyeckas
MOLLHOCTb
aBToTpaHcch opmartopa

Tok, NpoTeKaLLMI B KOHTYpE,
cogepxawemM 4YacTb OOMOTKM Mexay
ABYyMS OTBETBMEHNAMU n

TOKOOrPaHWYMBAOLWMIA  PE3UCTOP  WNK
obMOTKY peakTopa, nog BO3OENCTBUEM

HanpsHkeHns mexay ABYMS
OTBETBINEHUSMU B npouecce
NepeKknoYeHns

Monycymma MOLLUHOCTEM BCEX 4acTeu
0B6MOTOK TpaHcdopmaTopa.

MpumeyaHne.  MOLWHOCTBIO  YacTu
06MOTKM aBnseTcH npovsBeaeHne
HambonbLero ANMTENbHO LOMYCTUMOrO B
9TOM 4YacTu TOoKa Ha Hauborbluee
ASMTENBbHO LOMYCTUMOE HanpshkeHne 3Ton
yacTu

[lonHas MOLWHOCTb, nogBoauMasl K 3TOMn
OOMOTKE OT BHEWHen Luenu  Wunm
OTBOAMMAsA OT Hee BO BHELLHIOH Lienb

MoLLHOCTb, nepenaBaemas
aBTOTpPaHCGOPMATOPOM U3 OAHOW CeTU B
APYryl0 NocpeacTBOM 3NeKTPOMarHUTHOW
MHOYKUWUM, paBHasi MOLLHOCTM OOLIEn unn

nocnenoBaTenbHON 0OMOTKMU
aBTOTpaHcdopmaropa
MoLUHOCTb, HenocpeacTBEHHO

nepegasaemasi aBToTpaHcdopMaTopom mn3
OOHOM CEeTM B [OPYrylo ONeKTpU4ecKum
nytem Gnarogaps ranbBaHM4ECKON CBS3M
Mexay COOTBETCTBYOLWMMM 0OOMOTKaMu,
paBHad  NPOU3BELEHUIO  HanpsiKeHUs
obLen 0BMOTKM Ha TOK
nocregnoBaTefibHON 0OMOTKM
aBToTpaHcopmaTopa U KO3(JMUMEHT,
y4nUTbIBaKOLLMIA YNCHO has




9.1.23. lNpoxogHass MOLUHOCTb
aBTOoTpaHcch opmartopa

9 . 1 2 4
TpaHcc opmaTopa

. MoTepwm

9.1.25. NoTepun xonocroro xoaa

[MoTepu x.X.

9.1.26. MarHuTHbIE NnoTepu

9.1.27.lMoTtepu  KOPOTKOro
3aMblKaHusi napbl 06MOTOK

[MoTepwn K.3.

MoLHOCTb, nepegasaemas
aBTOTpaHCoOpMaTopoM M3 OLHOW CETU B
Apyryo, paBHas cymMme ero
3NEeKTPOMarHUTHON N 3NEKTPUYECKON
MOLLHOCTEWN

AKTMBHasi MOLUHOCTb, pacxogyemas B
MarHMTHOM cucteme, obmoTkax u ap.
YyacTax TpaHcdopmaTopa npu pasfinyHbIX
pexumax paboThbl

MoTepw, BO3HMKaKLLpe B
TpaHcdopMaTope B peXxumMe XONoCcToro
Xo4a Mpyv HOMMUHANbHOM HarpskeHUn U
HOMWHArbHOW YacToTe

[MoTepn, BO3HUMKaOULWE B  MarHUTHOW
cucteme TpaHcdopmaTopa B pexume
XONocToro  xoga Npu  HOMUHANbHOM

HanNpPs»XeHN N HOMUHaNbLHOM YacToTe

lMpuBeOeHHbIE K pacyeTHOM TemnepaTtype
noTepu, BO3HMKaLWMe B TpaHcopmaTtope

npu HOMMHaNbLHOW yacTtoTe npwu
YCTaHOBSIEHUN B OOHOW U3 OOMOTOK TOKa,
COOTBETCTBYHOLLENO MEHbLLEWN "3

HOMWHAsIbHbIX MOLLHOCTEN OOMOTOK 3TOW
napbl, NPV 3aMKHYTON HaKOPOTKO BTOPOW
obMOTKe napbl M OCTanbHbIX OCHOBHbIX
0oOMOTKax, He 3aMKHYTbIX Ha BHELUHWE
Lenu




9.1.28.Motepu  KOpPOTKOro

3aMbIiKaHuUA

[MoTepwn K.3.

9.1.29. OcHOBHblIe noTEpM B

TOKOBeAyLUUX 4acTtAaXxX

9.1.30. lo6aBO4YHbIE noTEpU B
OonbiTeé KOPOTKOro 3aMblKaHUA

9.1.31. lo6aBO4YHbIE noTEpU B

TOKOBeAylnX 4yacTax

9.1.3 2 .MNotepu
LUPKYNUPYIOLLMX TOKOB

oT

MoTepn KOPOTKOrO 3aMblkaHus  napbl
0OOMOTOK Ons ABYXOOMOTOYHOIO WU TpU
3Ha4YeHNs1 NoTepb KOPOTKOrO 3aMblKaHWs
Ona  Tpex nap OOMOTOK: BbICLUEMO U
HU3LLEro, BbICLLErO U CPeOHEro, cpeaHero
MW HU3LLErO  HanpsbkeHun -  Ons
TpexobMoTo4HOro TpaHcchopmaTopa.

MpumevaHus:
1. nsa MHOroo6 MOTOYHOIo
TpaHccopmaTopa € # OBMOTKaMM 4YMCIIO

y niz-1
3HaYeHu paBHO :

2. OOMOTKM napbl [LOMKHbI ObITb
BKIHOYEHbI MMM 3aMKHYTbl HAaKOpPOTKO Ha
OCHOBHbIX OTBETBIIEHUSIX

MoTepn B 0BMOTKax u Op. TOKOBEAYLUMX
YacTsx TpaHcdopmaTopa, onpenendemMblie
TOKOM JaHHOW OBMOTKM U TOKOBEAYLLEN
yacTu n ee ANEKTPUYECKUM
CONPOTUBIEHNEM, N3MEPEHHbBIM npwv
NOCTOSIHHOM TOKe

PasHoCTb MOTepb, W3MEPEHHbIX Mpw
onpeaeneHHoM TOKe B OnblTe KOPOTKOro
3aMblkaHUs, W OCHOBHbIX MOTEPL B
TOKOBEAYLLWMX YacTsAX, onpenesieHHbIX npu
TOM e TOKe

[MoTepn OT TOKOB, HaBEOEHHLIX MONeM
paccesHMst B TOKOBeAyLMX  4acTaX
TpaHcopmaTtopa

MoTepn OT TOKOB, HaBEOEHHbIX MONem
paccesiHns 7 3aMblKalOLMXCS B
napannenbHo  COeOMHEHHbIX  BETBSAX
0O6MOTOK TpaHcopmaTopa




9.1.33. lo6aBoOYHbIE NOTEPU B
3neMeHTax KOHCTPYKUUM

9.1.34. CymmapHble noTepu
TpaHcd opmaTopa

9 .1. 35 .0THOCUTENDbHLIE
nortepwu

9 . 1 3 6 .Crtounkoctm
TpaHc opmartopa npu

KOPOTKOM 3aMbIiKaHUU

9.1.37. dneKkTtpoanHamumnyeckas
CTOMKOCTbL  TpaHcdopmaTtopa
Nnpu KOPOTKOM 3aMblKaHUN

9 . 1 3 8 .Tepmuyeckasn
CTOMKOCTbL  TpaHcdopmaTtopa
Nnpu KOPOTKOM 3aMblKaHUN

[MoTepn oOT rmuctepesnca U BUXPEBBIX
TOKOB, BO3HUKAaKOLIME B METaNIMYeCcKnx
peransax TpaHcdopmaTtopa oT
BO34ENCTBUS NOSS pacCcesiHUS.

Mpumeyanne. B no6aBoyHbIE NOTEPU B
anemMeHTax KOHCTPYKL UK
TpaHcdopmaTopa He BXOOAT MOTepu OT
BMXpEBbIX TOKOB W ricTtepesuca B
aKTUBHbIX MaTepuanax

CymMma noTepb XOSiocToro xoda U notepb
KOPOTKOrO 3aMblKaHWsi TpaHcdopmaTopa.

Mpumedanne. [Ona  TpexoOMOTOYHOro
TpaHcdopmMmaTopa 3a MNoTepyu KOPOTKOro
3aMblKaHUsA NpUHUMaeTCs Hanbonbllee 13
Tpex 3Ha4yeHun notepb corracHo n.9.1.28

OTHOLWEHNE NOTEepb XONOCTOr0  XoAa,
NoTEPb  KOPOTKOrO  3aMblKaHust  UInu
CYMMapHbIX MOoTepb TpaHcdopmaTopa K
€ro HOMMHarnbHOW MOLLHOCTH

CnocobHocTb  TpaHcdopmaTopa  npwm
BKIMOYEHUN Ha JobOM  OTBETBIIEHMM
Bblaepx#uBaTb 6€3 noBpexaeHnn BHELLHME
KOPOTKME 3aMblKaHUS

CnocobHocTb TpaHcopmaTopa
BblOAepX1BaTb 6e3 NOBPEXOEHNN
AVHaMUYecKkue BO3OENCTBUSA,

BO3HMKaOLLme npu BHEWHEM KOPOTKOM
3aMblKaHUA

CnocobHocTb TpaHcopmaTopa
BblOAepX1BaTb 6e3 NOBPEXOEHNN
TepMNYecKmne BO34ENCTBUS, BO3HMKAKOLME
Npy BHELLHEM KOPOTKOM 3aMblKaHUK

9.2. HommHanbHbIe gaHHblIe TpaHcdopMmaTopa




9.2.1. HoMmuHanbHbIe pAaHHble
TpaHcd opmaTopa

9.2.2. HomuMHanbHasa MOLWHOCTbL
obmMoTKM (oTBe TBNEHMUSA
o6MOTKM)

9.2.3. HommHanbHasa MOLHOCTL
ABYXOOMOTOYHOro
TpaHcd opmaTopa*

9.2.4. HommHanbHasA MOLWHOCTbL
TPEXOOMOTOYHOIrO
TpaHcc opmaropa*

YKasaHHble UW3roToBUTENEM napameTpbl
TpaHcdopmaTtopa (Hanpumep, 4acToTa,
MOLLHOCTb, HarnpsKeHue, TOK),
obecneyvBatoLme ero paboTy B yCroBusiX,
YCTaHOBIIEHHbIX HOPMaTUBHbLIM
AOKYMEHTOM, U SIBMAIOLMECH OCHOBOW A5
onpefeneHna  YcrioBUM  U3roTOBIEHUS,
NCNbITaHWA, SKCNyaTauum

YKaszaHHOe Ha I'IaCI'IOpTHOI;I Tabnuyke

TpaHcdopmaTtopa  3Ha4YeHue NOSIHOWN
MOLUHOCTM Ha  OCHOBHOM  (4aHHOM)
OTBETBIIEHUN, rapaHTMpoBaHHOE

N3roTOBUTENEM B HOMUHArbHbIX YCIIOBUAX
MecTa YCTaHOBKU U OXrnaxaatoLlen cpeabi

npwu HOMWHaNLHOW yacToTe n
HOMMHANBbHOM  HanpsbkeHun  OBMOTKM
(oTBETBNEHUSA).

MpumevaHune. Ecrm Ha nacnopTHOW
Tabnmyke  TpaHcdopmatopa  yKas3aHbl
HECKOJSTbKO MOLLHOCTEN, COOTBETCTBYHOLUMX
pa3nn4HbiM crnocobam oxnaxgeHud, To 3a
HOMMHAsbHY MPUHUMaeTCs HanbonbLias
N3 3TUX MOLLHOCTEWN

HomMmuHanbHass MOLWLIHOCTb  KaXkaoou

0bMOTOK TpaHcdopmaTopa.

n3

MpumeyvaHne. B TpaHcdopmaTope C
pacLienneHHon OBO6MOTKON HOMUWHarnbHas

MOLLHOCTb - 3TOo MOLLHOCTb
HepacLLenneHHOM OOMOTKN UMK paBHas en
cymMmmapHas MOLLHOCTb yacTteun
pacLienneHHon 06 MOoTKMN

HanbonbLuas n3 HOMWHarbHbIX
MOLLHOCTEWN OTAESNbHbIX 0OMOTOK

TpaHcdopmaTopa




9.2.5. HommHanbHasa MoLHOCTL
aBTOTpaHcch opmartopa

9.2.6. HomMHanbHaaA 4acToTa

TpaHcc opmaTopa

9 . 2 . 7 .HomuHanbHoe
HanpsixeHue oO6MOTKM
TpaHcd opmaTopa

9 . 2 . 8 .HomuHanbHoe
HanpsiXxeHue OoTBe TBNEHMUA
OOMOTKM

9.2.9. HoMmuHanbHbLIN TOK
obMOTKM
9.2.10. HoMMHanbHbLIN  TOK

OTBeTBNIeHUA OOMOTKM

HomumHanbHas  npoxogHasi  MOLUHOCTb
0OMOTOK, MMEOLLMX OB LLYHO YacTb.

MpumevaHwue. Mog, obmoTkamm
MOHMMAKTCHA OOMOTKWN BbICLLENO U HU3LLEMO
HanpsXkeHnss B OABYXOOMOTOYHOM U
0BMOTKM BblCLLEro n cpenHero
HanpsHkeHns B TPeEXobMOTOYHOM
aBTOTpaHcopmaTope

YacToTa, Ha

TpaHcdopmaTtop,
nacrnopTHon Tabnuyke

KOTOPY0  paccuuTaH
yKasaHHas Ha

YKasaHHOe Ha nacnopTHon Tabnuyke
HarnpsbkeHne Mexay 3axumMamu
TpaHcdopmaTopa, CBSI3aHHbIMU C
obMOTKOMN, npv XOIi0CTOM xopne
TpaHcdopmaTopa.

MpumeyvaHwue. ans 06MOTKN,
CHab>xeHHOoW OTBETBNEHUAMN,
HOMMHASbHbIM ~ CYMTAETCH  HanpsikeHue

OCHOBHOro OoTBETBIIEHUA

YKazaHHOe Ha nacropTHoun Tabnuyke
HanpshXeHNne OTBETBMIEHUSA MPU XOSIOCTOM
xofe TpaHcdopmaTopa

Tok, onpegensieMbln N0 HOMWHAIbHOW
MOLLHOCTWU OOMOTKW, €e HOMUHarbHOMY
HaNPSKEHNIO " MHOXUTENIO,
y4uTbIBAKOLLEMY YMCIIO ¢Pa3

Tok, onpegensemMblin N0 HOMMUHASTbHBIM
MOLLHOCTU W HanpshkeHUo OTBETBIIEHMS
OBMOTKN U MHOXUTEMIO, YYUTbIBAKOLLEMY
yucrno  duas, nnm no  yKasaHuio
HOPMaTUBHOIO JOKyMeHTa




9.2.11. PacuyeTtHasa Temnepartypa
oOMOTKM

CpenHsis ycrnoBHas Temnepartypa
OOMOTKKW, K KOTOPOM AOIDKHblI ObITb
npuBEedEHbl  MOTEPU M HanpsbkeHue
KOPOTKOro 3amblKaHusa TpaHcdopmaTtopa,
yCTaHOBJIEHHas HOPMaTUBHbLIM
AOKYMEHTOM

9.3. [laHHble Macc TpaHcdopmaTopa

9.3.1. NonHaa macca

9.3.2. TpaHcnopTHasa macca

9.3.3. Macca akTuBHOM cTanm

9.3.4. Macca meTanna ooMoOToK

Macca cobpaHHOro TpaHcdopmaTopa,
BKJIOYas BCe Y3ribl, yCTaHaBMMBaeMble Ha
HEM W Ha OTAEenNbHbIX (PyHOAMEHTax, N BCHO
3anOoSHAOLLYO XMOKOCTb

Macca TpaHcdopmaTtopa B TOM Buae, B
KOTOPOM OH norpyxaetcs Ha
TpaHCMNOpPTHOe cpeacTBo, 6e3  macchl
AEMOHTMPYEMbIX Y35I0B U ieTanen n 4yactu
N30NSILMOHHON  XXMOKOCTKW,  CnMBaemMom
nepeq TpaHCNOPTUPOBaHNEM

Macca anekTpoTexHM4Yeckow cTanmn unm
Apyroro  doeppoMarHMTHOro  mMartepwuana,
obpasyroLlero MarHUTHyo cuctemy
TpaHcopmaTtopa

CyMMapHas macca MeTtarnra BUTKOB BCEX
0OMOTOK TpaHcdopmaTopa.

[MpumedaHue. [Npyn COOTBETCTBYHOLLEN
OroBOpKE TEPMUH MOXET OblTb OTHECEH K
OQHON N3 0OMOTOK, K 0O6MOTKE dhasbl Mnn
0BMOTKe CTEepXHS




9.3.5. Macca macna

Macca macna, KoTopoe [0MMKHO 3amnonHATb
TpaHcdopmaTop npu ero paborTe.

[MpumevaHus:

1. B maccy macna, onpegensiemyto
AaHHbIM TEPMWHOM, He BKIIOYalT Maccy
mMacra, 3anosHsLWero BBOAbl, €Crin UX
BHYTPEHHUA 06BbeM He coobupetrca ¢
BHYTPEHHNM ob6bemom baka
TpaHcdopmaTopa.

2. AHanorm4yHo onpegensrT Maccy
OPYyroro  XuaKkoro  OUarnekTpuka B
TpaHccopmaTopax, 3anosIHEHHbIX
XUOKOCTAMM

ANOABUTHbIN YKA3ATEJIb TEPMUHOB




ABTOTpaHcc opmatop

ABTOTpaHCh OpMaTOp ABYXOOMOTOUHLIN

ABTOTpPaHCch opMmaTop CUNOBOU TPEXOOMOTOYUHbIN

Arperat TpaHcc opMaToOpHbLIN CUITOBOU

Arperar TpaHcc opMaTOpHbLIN perynupoBOYHbIN
nocrnepoBaTenbHbIN

Arperart TpaHcc oOpMaTOpHbLIN PerynupoBOYHbIN NUHE NHbIN

Bak TpaHcd opmaTopa

Bak repMeTMYHbIN

Bak KonokonbHOro TMna

Banka sapmoBas npeccyrowas

Butok oomMoTKU

BuTtok 0OMOTKM 3KpaHUpYrOLLUIA

BH

Bo36yxaeHue tpaHcc opmaTopa

BosayxoocywmTenb

2.25

2.26

2.27

1.3

2.23

2.24

6.6

6.8

6.7

7.1.16

4.1

5.1.1

9.11

8.17

6.10



BbicoTta OKkHa MarHUTHOM cUCTe Mbl

Ipynna coeguHe HUsi 06MOTOK TpaHcc opmaTopa

pynna TpaHcd opmaTtopHaa MHorodasHas

HaHHble TpaHch opmaTopa HOMUHaNbHbIE

AvameTp cTepxHA

Adnana3oH perynMpoBaHuUs Hanpsike HUA

3aXuM KOHTaKTHbIW TpaHcc opmaTopa

3awmTa oOMOTKM e MKOCTHasA

3Ha4yeHue CTyneHu perynupoBaHUA HanpsXXeHUN

N3bupatenb otBE TBNEHUN

N3meHeHne HanpsiXXeHNs Nnapbl 0OMOTOK TpaHct opmaTopa

N3onsauna BHeLWHAA

U3onsaunsa BHyTpeHHAA

N3onauma neHT MarHUTHOM CUCTEMBbI

N3onauua oobmoTkm rmaBHas

N3onauma oobMoTKM KOHLie Bas

7.1.13

4.27

1.4

9.21

3.3

9.1.9

6.5

5.8

9.1.8

6.19

9.1.6

5.3

5.2

7.1.21

5.5

5.7



N3onsauyma ooMoTKM npoaonbHas

U3onauma nnactmH MarHUTHOM cUCTEMbI

N3onauua tpaHch opmatopa

Usonsauna mexayd asHas

KaTtywuka o6mMoTKM

KaTyluku o6MOTKM BXOOHbIE

Koxyx TpaHcd opmatopa

KO

KonbLo oOMOTKM e MKOCTHOE

KonbLo o6MoTKM npeccyrowee

KoHTakTOp ycTpoMCcTBa perynuMpoBaHUA HanpsixeHusi nop
Harpyskomn

Koad cpuumeHT 3anonHeHus Kpyra

Koad b numeHT 3anonHeHMA OKHa MarHUTHOMN CUCTEMbI

Koadc b numeHT 3anonHeHMA cev4eHUsA CTe pXKHA

Koad hpunumeHT 3anonHeHnsa cevyeHus spma

Koad puumeHT 3anonHeHus ctanbro

5.6

7.1.21

5.1

5.4

7.2.2

7.2.3

6.13

4.24

5.9

7.2.19

6.21

7.1.9

7.1.15

7.1.10

7.1.10

7.1.11



Koad cpuumeHT TOKa KOPOTKOro 3aMmblKaHUA yaapHbIN

Kpa11-IOCTb yCTaHOBUBLUErocs TOKka KOPOTKOro 3amMmbliKaHUsA

Koad bpunumeHT TPAaHCh opmaumum

Macnoyka3satenb

Macca akTmBHOM cTanu

Macca macna

Macca metanna o6mMoTok

Macca nonHas

Macca TpaHcnopTHas

Mate puansl TpaHcc opMaTopa akKTMBHbIE

MowHocTsL aBTOTpaHCc opMaTopa HOMUHaNbHas

MowHocTL aBTOTpaHCcd opMaTopa NpoxoaHas

MowHocTL aBTOTpaHCcd opmaTopa aneKTpuyeckas

MowHocTL aBTOTpaHCc opMaTopa afieKTpoMarHMTHas

MowHocTb ABYXOOMOTOUYHOIo TpaHcd opmaTopa
HOMMHanbHas

MowHocTs 06MOTKM TpaHc opmaTopa

9.1.17

9.1.16

9.1.7

6.1.1

9.3.3

9.3.5

9.34

9.3.1

9.3.2

6.2

9.2.5

9.1.23

9.1.22

9.1.21

9.23

9.1.20



MowHoOCTL 0OMOTKM HOMUHaNbHas

MowHoCTL 0OTBE TBNEHMA OOMOTKM HOMUHarNbHasA

MowHocTs TpaHch opmaTopa TMnoBas

MowHocTb TPeXo6MOTOUYHOro TpaHcd opmaTopa
HOMMWHanbHas

HanpsibkeHue K.3.

HanpsixxeHue KopoTKoOro sambikaHusi TpaHc opmaTopa

HanpsixeHne KOpPOTKOro 3amMblKaHMA napbl OOMOTOK
TpaHcd opmartopa

HH

HanpsxeHne o6mMoTKM TpaHcd opmMmaTopa HOMUHaNbHOE

HanmeeHMe OTBETBJIEHNA OOMOTKM HOMUHaNbHOEe

HanpsixeHne tpaHcd opmaTopa BbicLuee

HanpsxxeHune tpaHcd opmaTtopa HU3LWee

HanpsixeHue TpaHcc opmaTopa cpeaHee

HewnTtpanb o6MoTKM TpaHch opmaTopa

O6moTka aBTOTPaHCch opmaTopa obwas

9.2.2

9.2.2

9.1.19

9.24

9.14,91.5

9.1.5

9.14

9.1.2

9.2.7

9.2.8

9.11

9.1.2

9.1.3

4.28

4.11



O6mMoTKa aBTOTPaHCK opmaTopa nocnegoBartesfibHas

OOMoOTKa BeHTUINbHas

O6moTKa BUHTOBasA AByXxo[4o0Bas

O6mMoT1Ka BMHTOBasAs ogHoxoaoBast

OOMoOTKa BUHTOBass MHOroxooBast

O6bmoTtka BH

OOmMoTKa BcnomoraTtenbHas

O6mMoTKa BTOpU4HaA TpaHcd opmaTtopa

O6MoTKa BbICLUEro HanpsXeHUs aBToTpaHcd opmaTopa

O6MoTKa BbiCLUEro HanpsAXeHusa TpaHcd opmatopa

O6moTKa rpyboro perynmpoBaHus

ObmoTKa gnckoBas

O6mMoTKa KaTyweyHas

O6mMoTKa KaTyleYHasa uMnuHapuyeckasi MHOrocriomHas

O6mMoTKa KoOMneHcaunoHHast

OOMOTKM KOHLIeHTPUYECKUue

412

4.26

7.213

7.212

7.213

47,413

4.4

4.6

4.13

4.7

4.22

7.2.7

7.2.6

7.211

4.24

4.18



O6MOTKa KOHLUEeHTpUu4Yeckasi ABOMHanA

O6MoTKa HenpepbiBHasA KaTywe4YHas

O6MOTKa HM3LWero HanpsihXxeHUs1 aBToTpaHcd opmartopa

O6MOTKa HM3LWEro HanpsiXxe HUs1 TpaHcc opmaTopa

O6bmoTtka HH

OOMoOTKa oCcHOBHas

O6mMoTKa nepBUYHasa TpaHcd opmaTopa

O6mMoTKa nepenneTeHHas

O6moTKa paclenneHHas

O6moTKa perynupoBoyYHas

O6mMoTKa ceTeBast

O6moTKa ¢ rpagyvpoBaHHOM U3onsauuen

O6moTtka CH

O6mMoTKa ¢ HerpagyMpoBaHHOW n3onsauuen

O6moTKa ¢ nepenneTeHMEM KaTyllekK

O6mMoTKa cpeaHero HanpsiXxeHUs aBToTpaHcd opmaTopa

419

7.2.8

415

4.8

4.8,4.15

4.3

4.5

7.2.9

4.10

4.21

4.25

5.13

4.9,4.14

5.12

7.2.10

4.14



O6moTKa cpeaHero HanpsxeHus TpaHcd opmartopa 4.9

O6MoTKa CTe PXKHSA 417
O6MOTKa TOHKOro perynuMpoBaHus 4.23
O6moTka TpaHcd opmartopa 4.2
O6mMoTKa UMnNMHApPUYecKaa ABYXCIONHas 7.2.5
O6MoTKa UMNMHApPUYECcKass MHOroCnomnHas 7.2.5
O6MoTKa UMNMHApPUYEeCcKas npocTtas 724
O6MOTKM Yepeayowmecs 4.20
O6moTka hasbl 4.16
OKHO MarHUTHOW CUCTE MbI 7.1.12
OnbIT K.3. Napbl 0OMOTOK 8.7
OnbIT KOPOTKOro 3aMblKaHUA Napbl OOMOTOK 8.7
OnbIT XO0nocToro xona 8.5
OnbIT X.X. 8.5
OcrtoB 6.3

OT1BeTBNEeHUe oOMOTKHU 4.29



OT1BeTBNIEHNEe OOMOTKM OCHOBHOE

OTBeTBNEeHne OOGMOTKM oTpULaTeNnbLHOE

OT1BeTBNIEeHNEe OOMOTKM NONOXUTENBbHOE

OtBOAbI

OxnaxpeHue BO3AyWlHOe eCTeCTBEHHOe

OxnaxgeHue AytLeBoe

OxnaxpeHne macnssHo-BoasiHoe

OxnaxpeHune macnsiHoe ecteCTBeHHOe

OxnaxgeHune UMpPKYNsAaLUMOHHOEe

OxnaxpeHune UMPKYNsiLMOHHOE HanpaBrieHHoe

Oxnagutenb

MakeT nnacmvH

NMepeBo36YXAeHMe TpaHcth opmaTopa

Mepeknroyatenb oTBE TBIIEHUM OOMOTKMU

Meperpyska aBapunHaa gonycmmas

Meperpyska gonyctmmas

4.30

4.32

4.31

6.4

8.27

8.28

8.30

8.26

8.29

8.31

6.25

717

8.18

6.18

8.15

8.13



MNMeperpyska cucteMatMyeckasa gonycmmmas 8.14

Meperpyska TpaHcc opmaTopa 8.12
NnacmHa MmarHUTHOM CUCTE MBI 7.1.6
NMone o6MOTOK paccesiHUst MarHUTHoe 1.6
None marHnTHoe ocHOBHOE 1.8
NMone TokoB HyneBoOW NocriegoBaTeIbHOCTU MarHUTHoOe 1.7
NMone TpaHcc opmaTopa MarHUTHoOE 1.5
NMoTepwu B onbiTe KOPOTKOro 3aMbliKaHMA 4O006aBOYHbIE 9.1.30
MoTepu B TOKOBe AYLUMX YaACTAX [OOABOYHbIE 9.1.31
NMoTepu B TOKOBeAYLIMX YACTAX OCHOBHbIE 9.1.29
MoTepu B anemMeHTax KOHCTPYKLUN [06aBOYHbIe 9.1.33
MoTepwn K.3. 9.1.27,
9.1.28
NMoTepu KOPOTKOro 3amMblKaHUA 9.1.28
NMoTepyn KOPOTKOro 3aMmblKaHUA Napbl OOMOTOK 9.1.27
MoTepu marHnUTHbIE 9.1.26

MoTepu oTHOCUTESIbHLIE 9.1.35



MoTepu OT LUPKYNUPYHOLLMX TOKOB

MNMoTtepu TpaHcc opmaTopa

MNMoTtepu TpaHc opmaTopa cymmapHbie

MoTepwn x.x.

MNMoTepu xonocrtoro xoaa

MNMpeBbiweHue HOMMHanNbHOro
TpaHcd opmartopa

MpeabizbupaTtenb oTBETBIIEHUMA

Pa6oTa 1paHcc opmaTopoB napannenbHas

Papuartop tpaHcd opmatopa

PaccTosiHne cTepXxHel MexoceBoe

Pacwuputenb

Hanps>xxeHuA

PeakTtop ycTponMcTBa perynupoBaHUSA HanpshkeHUsa noa

Harpy3kou ToKoorpaHM4mBaroLmMmn

PerynupoBaHue HanpsikeHUA nonepe4vHoe

PerynupoBaHue HanpsiXkeHUs1 NPoJoNbHOe

PerynupoBaHue HanpsiXkeHUA NPOAONbHO-NoNepeyYHoe

9.1.32

9.1.24

9.1.34

9.1.25

9.1.25

8.19

6.20

8.3

6.26

3.4

6.9

6.23

8.22

8.21

8.23



PerynupoBaHue HanpsixxeHUs TpaHcdg opmaTtopa

PerynupoBaHue Hanpsixke HUA TpaHcd opmMartopa B JIMHUMX

PerynupoBaHue HanpsbkeHMa  TpaHcdopmatopa B
HeuTpanu

PeXuM KopoTKoro 3amMmbikaHusl TpaHcc opmartopa

Pexum Harpysku TpaHcd opmaTtopa

Pexum Harpyskm AOBYyXOOMOTOYHOro TpaHccopmaTopa
HOMMWHanNbHbIN

Pexum Harpyskm MHOroobmoTo4yHOro TpaHccopmartopa
HOMMWHanN bHbIN

Pe>xxnm Harpysku TpaHcd opmaTopa 4ONyCTMMbIN

Pexxum Harpyskmu Tpexo6mMoTo4yHOro TpaHccopmaTopa
HOMMHAarnbHbIN

PO

PO rpyb6as

PO ToHKkasa

Pe>xxum tpaHcc opmaTopa aBapunHbIN

Pe>xxum tpaHcc opmaTopa HOMUHaNbHbIN

PexuM xonocTtoro xoga TpaHcdg opmartopa

8.20

8.25

8.24

8.6

8.8

8.9

8.10

8.11

8.10

4.21

4.22

4.23

8.2

8.1

8.4



Pe3uctop yctponcrtsa perynupoBaHUsi HanpsikeHus nop 6.22

Harpy3Kkom TOKOOrpaHU4MBaroLUNn

CH

CeueHune cTepxHs akTMBHOE

CeyeHue cTepXHA Kpyrnoe

CeueHue CTepXHs CTyrneH4arToe

CeuyeHue ApMa akTMmBHoe

Cucrema marHutHasa 6poHeBas

Cucrema marHntHas 6p0HeCTe pP>XHe Bast

Cucrema marHMTHas HaBuTas

Cucrema marHntHas HeCMMMeTPpUn4HandA

Cucrema marHuTHas nnockas

Cucrema marHntHas npocTpaHCTBEeHHasA

Cucrema marHntHas pa3BeTBJIeHHaA

Cucrema marHntHas CMMMeTPpU4Has

Cucrema marHuntHas cre p>XHe Bast

Cucrema marHnTHasi CTbiKOBast

9.1.3

3.5

7.1.5

7.1.4

3.5

3.15

3.16

3.19

3.12

3.9

3.10

3.13

3.1

3.14

3.18



Cucrema marHMTHasi LUUXTOBaHHas

Cucrema oxnaxgeHus

Cucrema tpaHcd opmaTtopa MarHUMTHas

Cnow oomMoTKM

CnocobHocTbL TpaHc opmaTopa Harpy3oyHas

CpoK cnyx0bl MU30NALUN Te pPMUYE CKUN

CpoK cnyx0bl M30NALUM Te pPMUYE CKUN HOMUHAN bHbLIN

CTepXeHb C NOCKOM LUMXTOBKOMN

CTtepXeHb ¢ pagnanbHOMU LUMXTOBKOMN

CtepxeHb

CTepXeHb C 3BOSIbBEHTHON LUMXTOBKOW

CTomnkocTb TpaHch opmMaTopa npyu KOPOTKOM 3aMbliKaHUMU

CtoukocTb TpaHccopmaTopa NMpPU KOPOTKOM 3aMbliKaHUMU

ANeKTpoaAunHaMnye ckas

CtoukocTb TpaHccdopmaTopa NpU KOPOTKOM 3aMbiKaHUMU

TepMmuyeckas

CTopoHa BbIcLUero HanpsiXXeHusi TpaHc opmaTopa

3.17

6.24

3.1

7.21

8.16

5.14

5.15

7.11

7.1.2

3.2

7.1.3

9.1.36

9.1.37

9.1.38

1.9



CTopoHa HM3LWero HanpsXxeHUA TpaHcc opmaTopa

CTtopoHa cpefHero HanpsiXxeHua TpaHccg opmaTopa

CTblK MarHUTHOM CUCTE MbI

CTblK MarHUTHOM CUCTE Mbl KOCOM

CTbIK MarHNTHOM CUCTE MbI NPAMON

Cxema coeaunHeHus TpaHcd opmaTopa

Temnepatypa 06MOTKM pacyeTHas

Tok B ycTpouCTBe perynupoBaHUS HanpshkeHUs nop
Harpy3Kon LUpKynupyroLmn

TokK K.3.

ToK KOpOTKOro 3ambiKaHus TpaHcd opmMaTopa

Tok KOPOTKOro 3amMmbliKaHUA y,qaprlﬁ

ToK KOPOTKOro 3aMmbliKaHUs yaapHbIN HaMbon bLINK

TOK KOPOTKOro 3aMbiKaHUs YCTaHOBUBLUMIACA

TOK KOPOTKOro 3aMblKaHUs1 yCTaHOBUBLUMMACS HanbGonbLUMA

ToK OOMOTKM HOMUHaN bHbIN

Tok oTBeTBIIeHUSA OOMOTKM HOMUHAaN bHbIN

1.9

1.9

7.1.18

7.1.20

7.1.19

1.10

9.2.11

9.1.18

9.1.11

9.1.11

9.1.14

9.1.15

9.1.12

9.1.13

9.29

9.210



Tok x.x.

Tok xonocToro xoaa TpaHcd opmaTopa

TpaHcno3nums NnpoBoAOB OOMOTKMU

TpaHcno3uumsa NpoBoAOB OGMOTKM rpynnoBasi

TpaHcno3numa npoBoaoOB OOMOTKU ob6Luasn

TpaHcno3nums npoBoAoB  OOMOTKM  paBHOMEpPHO
pacnpepeneHHas

TpaHcnosuums NpoBoaOB OOGMOTKM cCoOCcpeaoTouEeHHas

TpaHcch opmartop

TpaHcd opmaTop BO3AYLWHbIN

TpaHcd opmaTop ra3oHanoNMHeHHbIN

TpaHcd opmaTop repMmeTMUHbIN

TpaHcd opmaTop ABYXOOMOTOUYHbLIN

TpaHcc opmaTop KBapLeHanosIHEHHbIN

TpaHcdh opmaTop MacnsaHbIN

TpaHcd opmaTop MHOrodasHbIN

TpaHch opmaTop MHOFrOOOGMOTOUYHbIN

9.1.10

9.1.10

7.214

7.2.16

7.217

7.218

7.2.15

1.1

2.15

2.16

2.36

2.8

2.18

2.12

2.7

2.10



TpaHcd opmaTop obLero HasHa4YeHUA

TpaHcch opmaTop ogHo a3HbIN

TpaHcdopmatop N6B

TpaHcch opmaTop nepenBUKHOMN

TpaHcd opmaTtop, nepekntovyaeMbin 6e3 Bo30yxaeHUs

TpaHcch opmaTop npeobpasoBaTenbHbLIN

TpaHcch opmaTop NoBbILAKOLWNN

TpaHcch opmMaTop NOHUXKaKOLWKUA

TpaHcd opmaTop NycKoBOowM

TpaHcd opmaTop perynmpoBOYHbIN

TpaHch opmaTop perynmpoBoYHbIN INHE UHLIN

TpaHcd opmaTop perynmpoBo4YHbIN NocneaoBaTesibHbIN

TpaHcd opmaTop perynupyeMbin

TpaHcd opmaTop, perynmpyeMbin NoA Harpy3sKowu

TpaHcgopmatop PIMNH

TpaHcd opmaTop pyAHUYHbIN

2.1

2.5

2.21

2.35

2.21

2.32

2.3

24

2.34

2.22

2.24

2.23

2.19

2.20

2.20

2.28



TpaHcch opmaTop cBapOYHbLIN 2.31

TpaHch opmMaTop € XXUAKUM AUINEKTPUKOM 2.1
TpaHcch opmaTop cunoson 1.2
TpaHcch opmaTtop ¢ nuTon usonsumen 217
TpaHch opMaTop C HEFOPHYUM XUAKUM ANINEKTPUKOM 213
TpaHcd opmaTtop ¢ pacwiensieHHONn 06MOTKOMN 2.37
TpaHcch opmaTop cneuunanbHbIN 2.2
TpaHcd opmaTop cyaoBomn 2.30
TpaHcc opmaTop cyxom 214
TpaHcd opmaTop TPE XOOMOTOUHbLIN 29
TpaHcd opmaTtop Tpexd asHbIn 2.6
TpaHcd opmaTop TAroBbIN 2.29
TpaHcd opmaTop 3aNneKTpone4YHou 2.33
Yron MarHuTHOM CUCTEMbI 7.1.17
YcTpouncTeo BB 6.16

YCTpOUCTBO nepeKnvYeHns oTBe TBIIeHUN OOMOTOK 6.15



YCTpOUCTBO nepekniyYeHUs OoOTBeTBJIEHUA OOMOTOK 6e3 6.16
BO30yxaeHus

YcTponCcTBO perynupoBaHus HanpskeHUA noa HarpysKkoun 6.17
Yctponcteo perynupoBaHusi HanpsaxeHua 6.14
TpaHcd opmartopa

YcTponcTteo PINH 6.17

YcTponcTBO perynmpoBaHusa TpaHcd opmMmaTtopHoro arperata 6.14

PunbTp TEPMOCUK OHHBLIN 6.12
X.X. TpaHcopmaTtopa 8.4
YacToTta TpaHcd opmaTtopa HOMUHarNbHas 9.2.6
Yacms TpaHch opmaTtopa akTMBHasA 6.1
Yucno ctyneHen B cTe pxHe 7.1.8
Yucno ctyneHen B spme 7.1.8
LLiInprHa oKHa MarHMTHOW CUCTEMbI 7.1.14
KpaH e MKOCTHOM 3almTbl OOMOTKM 5.10
fApmo 3.6

fApmo 6okoBoe 3.7



£lpMO ¢ NSTOCKON LUMXTOBKOW

fpmo TopueBoe

7.11

3.8

NMPUNTOXXEHUE (cnpaBo4yHoe). 3CKU3bI,
NMNOACHALWUE HEKOTOPbIE TEPMUHDI

NMPUNOXEHUVE
CnpaBo4Hoe

YepT.1. CTepxHeBasa MarHMTHasi cuctema TpaHccopmartopa

YepT.2. BpoHecTepXHeBaA MarHUTHaa cuctema TpaHccpopmartopa

CTtepxHeBasi MarHuTHasaA cucrema
TpaHccopmatopa (K TepMUHaM:
314, 3.2, 34, 3.6, 3.7, 7.1.13,
71.14,71.17)

A - mexoceBoe paccTtosHue; B -
LUMPUHA OKHa;
H - BbicOTa OkHa; 1 - apmo; 2 - yrom,
3 - CTepXeHb

UepT.1

BpoHecTe pxHeBas MarHuTHas
cucrema TpaHch opmaTopa (x
TepmuHam: 3.16, 3.2, 3.6, 3.7, 3.8)

AN S
i .~y

4

1 - cTepxeHb; 2 - ToOpueBas 4acTb
GokoBoro sipma; 3 - 6okoBoe Apmo; 4 -
bokoBasi 4acTb 6okoBoro spma; 5 -
TOpLEBOE SIPMO

UepT.2

YepT.3. BhOHEeBasA marHuTHasa cuctema TtpaHcchopmaTopa



YepT.4. ABYXOOMOTOUYHLIN TPpaHCOpMaTOP C KOHLEHTPUYECKUMU

OOMOTKaMm

YepT.5. TpexoOMOTOUYHbIN TPpaHCKhOPMATOP C KOHLEHTPUYECKUMU

obmoTKamm
BpoHeBas [ ByXOOMOTOUYHbIN
MarHuTHas cuctema TpaHcd opmaTtop
TpaHcd opmaTopa C KOHLIeHTPUYE CKUMU
(k Tepmunam: 3.15, 3.2, obmoTkamu
3.7) (k TepmMuHam 2.8 un
4.18)
! | |
IIII'_ 1

1 - cTepXeHb;
2 - 6oKoBOE APMO

UepT.3 UepT.4

TpexoOMOTOUYHbIN
TpaHcc opmaTop

C KOHLIEHTPUYE CKUMU
obmoTKkamm

(k. TepmumHam 2.9 n
4.18)

LTI

KK

UepT.5

YepT.6. IBOMHaAA KOHUEHTpMYecKkas ooMoTKa TpaHcchopmaTopa

YepT.7. ABYyXOOMOTOUYHbLIN aBTOTpPaHCcdopmaTop

YepT.8. TpexoOMOTOUYHBLIN aBTOTpaHchopmMaTop



HABonHasn A BYXOOMOTOUYHbIN TpexoOMOTOUYHbIN

KOHLIeHTpHYe cKas aBToTpaHcc opmatop aBToTpaHcc opmaTtop
obmoTKa (x TepmuHam: 2.26, (xk TepMmuHy 2.27)
TpaHcd opmaTopa 4.11,4.12)

(xk TepMuHy 4.19)
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UepT.6 UepT.7 UepT.8

YepT.9. PacwenneHHasa oomMoTka TpaHcdopmaTopa
YepT.10. Yepeayrowmecsa ooMoTku TpaHccopmaTopa
YepT.11. lpocTas umnuHapmuyeckas oomMoTka TpaHchopmaTopa

YepT.12. [IByXCNONHaA uunuHapunyeckasa oomoTtka TpaHcchopmatopa



PacwenneHHasn Yepeayowmecs MNpocTtasn [ ByxcnownHas
obmoTKa OOMOTKM uMnuHgpuyeckasa LUUNuMHApuYecKkas
TpaHcchopmaTtopa TpaHccopmatopa OO6MOTKA obmMoTKa
(k TepMmuHy 4.10) (k TepmuHy 4.20) TpaHchopmaTopa TpaHcc opmartopa
(x TepMuHy 7.2.4) (k TepMUHY 7.2.5)
| L. . '
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UepT.9 UepT.10 UepT.11 UepT.12

YepT.13. OgHOXOA0BasAs BUHTOBaA 0OMOTKa TpaHccgopmaTopa
YepT.14. [IByxxonoBasa BUHTOBass oOMOTKa TpaHcdopmaTopa

YepT.15. HenpepbiBHasg o6moTKa TpaHccopmaTopa
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OaHoxonoBas [ByxxoaoBas HenpepbiBHas

BUHTOBasi obmoTKka BMHTOBas obmMotka oOMoOTKa
TpaHcd opmartopa TpaHcd opmaTopa TpaHcdh opmaTopa
(k TepMUHy 7.2.12) (k TepMuHy 7.2.13) (k TepMuHy 7.2.8)

UepT.13 Uept.14 Uept.15

YepT.16. Buabl TpaHcno3vuummn

YepT.17. PaBHOMepHO pacnpegeneHHas TpaHCNo3numa npoBoaoB
o6MOTKM TpaHcdopmaTopa



Buabl TpaHcno3vummn PaBHOMepHO pacnpeaeneHHas
(k TepmuHam 7.2.16 n 7.2.17) TPaHCNO3ULUMUA NPOBOAOB
o6MOTKM TpaHch opmaTopa
(k TepMuHy 7.2.18)

I'pwnnopas Obaian [pynnopas

TiRAHC G- TPRUCNO-  TRAMCIIO-

THUHA AHIHA IHLHFA

UepT.16 Yept.17

TeKCT OOKyMeHTa CBepeH No:
odmLnansHoe n3aaHne

OnekTpoTexHuka. TepMuHbl 1 onpeaenenns. Yactb 2:
C06. ctaHgapToB. - M.: CtangaptuHdopm, 2005
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