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HacToAawmin cTaHaapT yCTaHABAMBAET NPUMEHAEMbIE B HayKe, TEXHUKE U MPOU3BOACTBE TEPMUHDI U
onpeaeneHnsa 0CHOBHbIX NMOHATUI B 061aCTM cunoBbix TpaHcdopmaTopos. CTaHAAPT pPacnpoCcTpaHAEeTCcA Ha
cunosble TpaHchopmaTopbl - TpexdasHble U MHOTrodasHble MOWHOCTbIO 6,3 KB X A 1 6onee n ogHodasHble
MOLLHOCTbIO 5 KB X A 1 6onee.

TepMUHbI, yCTAaHOBNEHHbIE CTaHAAPTOM, 06a3aTe/IbHbI A1A NPUMEHEHMA B AOKYMEHTAL MM BCEX BUAOB,
Hay4YHO-TEXHUYECKOW, y4ebHOM M CNpaBoOYHOM NnTepaType.

CraHpapt nonHocTbio cooTeeTcTByeT CT COB 1103-78.

[NnA Kaporo noHATUA YCTAHOB/AEH OAWMH CTAaHAAPTU30BaHHbIM TepMUH. MpumeHeHMe TepMUHOB-
CMHOHMMOB CTaHAAPTU30BaHHOIO TEPMMHA 3anpeLlaeTca.

Ona oTaenbHbIX CTaHOAPTM30BaHHbIX TEPMUHOB B CTaHZapTe NpuBeaeHbl B KayecTBe CrpaBOYHbIX
KpaTkMe Gopmbl, KOTOPble pa3peLlaeTca NPUMEHATb B CIY4asAX, MCKAHOYAOLWMNX BOSMOKHOCTb UX Pa3IMYHOTO
TONKOBAHMA. YCTaHOB/IEHHbIE ONpeaeeHNs MOXKHO, NP HEOBXOAMMOCTU, USMEHATL N0 GOPMe U3OKEHUSA,
He AOoMyCcKaa HapyLWweHWA rpaHuL, NOHATUN.

TepMuHbI, NOMEeYeHHbIe *, He PacNPOCTPAHALOTCA Ha aBTOTPaHCHOPMATOPbI.

B ctaHaapTe npuBeaeH AndaBUTHbIN yKasaTe b COAEPHKALLMXCA B HEM TEPMUHOB.

B cTaHpapte nmeetca cnpaBo4vHoe [MpunoxkeHue, cogepiKallee 3CKU3bl, NOACHAKOLWME HEKoTopble
TEPMMUHbI.

CTaHAapTU30BaHHbIE TEPMUHbI HabpaHbI NOAYKUPHBIM LWPUPTOM, UX KpaTKaa Gopma - CBET/bIM.

TepmuH OnpenesnieHue

1. OBIME IIOHATUA

1.1. &TpaHchopMmaTop& CTaTuyeckoe 3JIEKTPOMATHUTHOE yCTPOMUCTEBO,
yMewnlee IBe WM OoJjiee MHIOYKTUBHO CBS3aHHEBEX
0BMOTOK ¥ MNpeldHa3HaueHHOe IJig IpeobpasoBa-—
HMS IOCPEIOCTBOM BJIEKTPOMATHMUTHOM MHIYKLUMU
OIHOM WMJIXM HECKOJIbKMX CUCTEM IepeMeHHOTO
TOKA B ONHY WMJIM HECKOJIbKO IPYIMX CUCTEM
[IePEMEHHOTO TOKa

1.2. &CwunoBon TpaHcdopMaToOp, MNPelHABHAUEHHBE IJid
TpaHchopMaTOP& npeobpa30BaHMUSa BJIEKTPUUECKOM BHEepIUM B




1.3. &Cwumosou
TpaHCchopMa TOPHBIM
arperaTé&

1.4. &MHOTOOGazHasa
TpaHcbopMaTOpPHAS
rpynnas

1.5. &MarHmuTHOE noJie
TpaHchopMaTOpPa &

1.6. &MaTHUTHOe IMoOJIE
paccesaHusa OOMOTOK&

1.7. &MarHMUTHOE TIOJIe
TOKOB HYJIEBOM
IIOCJIEnOBAaTEJIbHOCTUS

1.8. &0OcHOBHOEe
MaIr'HUTHOE TIIoJIe&

1.9.
(cpemuero,
HaNPAXeHUS
TpaHchopMaTOpa &

HU3IEeTO)

1.10. &Cxewma
COeIOVHEeHNA
TpaHchopMaTOpa &

&§CTOpOHA BHICIIET'O

BJIEKTPUUECKUX CeTdaxX UM B yCTaHOBKAX,
IpenHa3HadYeHHEIX IJid [IpMeMa UM MCIOJIb30BaHUA
BIIEKTPUYECKOM BHEPIUM.

[lpuMmeuaHme. K CUMJIOBEIM OTHOCHATCHA
TpaHchopMaTOPE TpexbasHbele M MHOT'OQA3HHE
MOWHOCTREID 6,3 kB X A m Oojee, onmHodaszHLIE
MOWHOCTBI0 5 kB x A u BOojee

YCTPOMCTBO, B KOTOPOM KOHCTPYKTMBHO
oOBenMHEHE IBa WM OoJjiee CUIJIOBBEIX
TpaHCchOpPMaTOPOB

I'pynna onHoQasHEIX TPpaHCOOPMaTOPOB, OOMOTKM
KOTOPHEIX COEeIMHEHB TaK, UYTO B KaxXIOoM M3
OOMOTOK TI'PYyNNE MOXeT OBTH CO3IOaHa CUCTeMa
[IepeMeHHOTO TOKa C u4ucijoM (az3, paBHBEM UYUCIY
TpaHCchopMaToOpoOB.

[lpuMeuaHme. MHoOTOQaszsHas TpaHchoOpMaATOPHASA
Tpynna, muMenmas Tpu OOHODaBHEIX
TpaHchopMaTOpPa, HaBHBAeTCHa TpexdaszHOM
TpaHCchoOpMaTOPHOM I'PyINNon

MaTrHMTHOe II0Jle, CO3IaHHOe B TpaHcdopMmaTope
COBOKYINIHOCTBI MAaTrHMTOIBMXYIMX CMJI BCEX €TI0
OOMOTOK M OPYI'MX uYacTelM, B KOTOPBIX
IpOTEeKaeT BJIEKTPUUECKUN TOK.

[lpuMeuyaHue . [Ijid pacdeToB, OIpeleJiIeHUH
napaMeTpoB M NPOBEeNeHMS MCCIEeIOBaHUM
MaTHMUTHOE IIoJle TpaHcbopMaTopa MOXeT OHTb
YCJIOBHO Ppa3OeJIeHO Ha B3aMMOCBA3aHHBIE YacTU:
OCHOBHOE II0Jle, IIOJIe paccesaHusa OOMOTOK, IIoJie
TOKOB HYJIEBOM I[IOCJIENOBaTEJIbHOCTM U T.I.

YacTh MATHMUTHOTO mHojsa TpaHchopmaTopa,
CO3IOaHHAasA TOM YaCTb MAaTHUTOIBMXYIMX CUII
BCeX ero OCHOBHEIX OOMOTOK, I'eOMeTpuUuecKas
cCyMMa BEKTOPOB KOTOPEIX B KaxIOoM dase
OOMOTOK paBHAa HYJID.

[lpumeuaHme . IlpennojslaraeTcsa HaJaMuMe ToKa
He MeHee, YeM B IOBYX OCHOBHEIX OOMOTKAaX

YacTe MarHMTHOTO IOJA TpaHchopMmaTopa,
CO3IaHHas I'eOMeTPMUEeCKOM CYMMOM MaIT'HUTO—
OBMXYWMX CHUJI TOKOB HYJIEBOM IIOCJIeOBaTEJIb—
HOCTM BCEX €I'0O OCHOBHBIX OOMOTOK

YacTb MarHMUTHOT'O I0Jia TpaHcbopmarTopa,
COBIaHHAas PAa3HOCTBHI CYMMBE MATHUTOABMXYIIMX
CUJI BCeX ero OOMOTOK M CyMMBEl MarHUTO-—
OBVXYUIMX CUIJI OOMOTOK, COS3IAKRMIMX I10JIe
paccegaHusa OOMOTOK M IIOJI€ TOKOB HYJIEBOM
[IOCJIENOBATEJILHOCTM OOMOTOK TpaHcbopMaTopa

COBOKYIHOCTbL BMTKOB M IPYyI'MX TOKOINPOBO-—
OAMLMX 4YacTel, NPMCOEAOMHEHHBIX K BaXMMmaM
TpaHchopMaTopa, MexIy KOTOPHMM IEeNCTByeT
ero BHClIlee (cpenHee WM HM3UIIEE) HaNPSXEHMe

CoueTaHMe CxeM COeIOMHeHMS OOMOTOK BEICIIETO
Y HUBWEeTO HaIPpSXeHUM OJI4 OBYXOOMOTOUWHOIO U
BEICIIETO, CPEeIHEeIrO M HU3MWEeI'O HAIPpSXeHUN IJid
TPexOBOMOTOUHOT'O TpaHchopMaTopa.

[IpuMmeuaHre. CxeMa COeOMHEHMSA N—-O0OMOTOWHOI'O
TpaHchopMaTOpa BKJIOUAET N CxeM OOMOTOK

2. BUJIH TPAHCO®OPMATOPOB



2.1. &TpanchopmaTOp
ofblWero Ha3HAUYEeHUA&

2.2 . &CneumajibHBIM
TpaHchopMaTOP&

2.3. &IloBHmALIMMT
TpaHchopMaTOP&

2.4 . &lloHWXaoIMI
TpaHchopMaTOP&

2.5. &OpmHObasHEI
TpaHchopMaTOP&

2.6. &TpexbaszHHM
TpaHchopMaTOP&

2.7. &MuHorodasHEIM
TpaHchopMaTOP&

2.8. &IBYyxOOMOTOUHEI
TpaHchopMaTOP* &

2.9. &TpexoOMOTOUHEINA
TpaHchopmMaTOP* &

2.10. &MHOTOOOMOTOU-
HEIM TpaHchopMaTOp™* &

2.11. &TpauchopmaTop
C XUOKUM
INSJIEKTPUKOM&

2.12. &Macyauent
TpaHchopMaTOP&

2.13. &TpaHchopmaTop
C HeTOpYMM XMIKMM
INSJIEKTPUKOM&

2.14. &Cyxomn

CunoBoM TpaHcdoOpMaTOp, NPpeAdHas3HAaUYEeHHBI OJid
BKJIIOUEHMS B CE€Th, HEe OTJMUAKUYICS OCOOBMMU
YyCIOBUAMM PaboThl, MM OJIS HEINOCPeICTBEHHOTO
NOMUTAHUSA [NPUEMHMKOB DJIEKTPUUECKOM SHEPIUM,
He OTIMYAIMXCA OCOOBIMM YyCJIOBMAMM pPabOTH,
XapaKTepoM HarpysKM MM PeXMMOM padoTh

TpaHcdopMaTOp, MNPelHABHAUEHHB IJiS
HENOCPEeOCTBEHHOT'O MNUTaHUA NOTPedbuTesibCKOM
CeTM WM IIPMEMHUKOB BJIEKTPUUECKON BHEPIUM,
ecyi »Ta CeThb WM NIPUEMHUKM OTJIMUAITCHI
OCOBOEIMM YCJIOBUSAMM PaboTH, XapaKTepoM
HATPYy3KM MM PEeXMMOM pPabOTH.

[IpuMeuaHue. K umciy Takmux ceTen U
[IPMEMHUKOB 3JIEKTPUUECKON BHEPIMM OTHOCSATCH
IOO3eMHEIe MAaxXTHBE CEeTM M YyCTaHOBKIH,
BEIIIPAMMTEJIBHEIE YCTaHOBKM, JJIEKTPUYUECKUE
neuy M T.I.

TpaucbopmMaTop, y KOTOPOTO [IEPBUUHON
OBMOTKOM sABJISeTCs OOMOTKAa HMUBWETO
HalIpAXEeHNA

TpaHcdopMaTop, Yy KOTOPOITO MIEPBUUHOM
oBOMOTKOM ABJSeTCd 0OMOTKA BHICIIETO
HaOpsaXeHUS

TpaHcdopMaTOpP, B MATHUTHOM CUCTEME
KOTOPOTO cos3maeTcsa omHOobazsHOEe MarHMTHOE
rojie

TpaHcdopMaTop, B MATHUTHOM CUCTEME
KOTOPOTO co3maeTcsa TpexdpazsHOe MarHMUTHOE
noje

TpaHchopMaToOp, B MATHUTHOM CUCTEMe
KOTOPOTO CO3IaeTcs MaT'HMTHOE IIoJle C YMCJIOM
baz OoJjee Tpex

TpauchopmMaTop, MMEOUMM OBE OCHOBHEBE
TaJIbBAHMUYECKM He CBS3aHHBE OOMOTKU
(cm. uepT. 4)

TpaHcdopMaTOpP, MMEKUMM TPMU OCHOBHHE
TaJibBAHUUECKM He CBSBaHHBE OOMOTKU
(cm. ueptT. 5)

TpaHncdopmaTop, UMelUMM Oo0Jjiee TpPexX OCHOBHEIX
TaJIbBAHMYECKM He CBSBAaHHBIX OOMOTOK

TpaHchopMaToOp, B KOTOPOM OCHOBHOM
U30JMpPYyRLIEeN CPpemol M TeIJIOHOCUTEJIEM CJIYyXUT
KUOKUN OUBJIEKTPUK

TpaHchopMaTOP C XUIOKUM IOIUBJIEKTPUKOM,

B KOTOPOM OCHOBHOM M3OJIMPYKIEN Ccpelol
M TENJIOHOCUTEJIEM CIIYXUT TpaHCchopMaTopHOE
MacJio

TpaHchopMaATOP C XUOKMM OUBJIEKTPUKOM,

B KOTOPOM OCHOBHOM M3OJIMPYKIEN Cpelol
Y TEINJIOHOCUTEJIEM CJIYXUT HeTOpUYMM XUIKUMN
OVBJIEKTPUK

TpaucbopmMaTop, B KOTOPOM OCHOBHOM



TpaHchopMaTOP&

2.15. &BOBIOyIIHBI
TpaHchopMaTOP&

2.16. &T'azsoHAIOJIHEH—
HBEIMI TpaHchopMaTOpP&

2.17. &TpauchbopmaTop
C JIUTOM MIOJIALUEN&

2.18. &KpapueHamnoj-—
HEHHBM TpaHchopMaTOopé&

2.19. &PerynupyeMblit
TpaHchopMaTOP&

2.20. &TpaHchopMmaTop,
PeETyIMPYEMEI 10N
HaTpy3KOM&
#TpauchopmaTop PIH#

2.21. &TpaHcbopmaTop,
rnepexjoyaeMels 6es
BOBOYyXIOEHUAL
#TpauchopmaTop IIEB#

2.22. &PeTyIMPOBOYHHIM
TpaHchopMaTOP&

2.23. &llocyemoBaTelb-—
HBEIMI PEeTyJIMPOBOUHBIN
TpaHchopMaTOpP
(TpaHCcbopMaTOPHEI
arperar) &

2.24. &JIMHEWHHMN
PeTryIMPOBOUHEIN
TpaHchopMaTOpP
(TpaHchdopMa TOPHEIM
arperar) &

2.25. &ABTOTpaHCchOpP—
MaTop&
2.26. &IBYXOOMOTOUHEIM

MU3OJMPYyILEeY CPpenoy CIYXUT
BOBOYX WM OPYyIOM T'a3 WK
OMBJIEKTPUK, a OoXJaxIawlueln
aTMOCOEPHEIM BO3IOYX

aTMOChepPHBIN
TBEepPObM
cpenom -

Cyxo¥ HeTrepMeTHUHBM TpaHcdopMaTop, B
KOTOPOM OCHOBHOM MBOJIMPYIEN U oxXJlaxIakolel
CpeloN CJIyXUT aTMOCOEpHBI BO3IOYX

CyxoM T'epMeTHUHElM TpaHchopMaTOp, B KOTOPOM
OCHOBHOM M30OJMPYIEN CPpemoM U TeNJIOHOCU-—
TeJIeM CJYXMUT BO3OYyX MM OPYyTOM Tras

Cyxoy TpaHcdoOpMaTOpP, B KOTOPOM OCHOBHOM
M30JUPYLUEN CPemol M TEeIJIOHOCUTEJIEM CJIYXUT
BJIEKTPOMBOJIALUMOHHEI KOMIIAYHI

Cyxom TpaHcdopMaTop B Oake, 3allOJIHEHHOM
KBapLEBEM I[1€CKOM, CJIyXallM OCHOBHOM
M30JMPYLEN CPemol M TeIJIOHOCUTEJIEM

TpaHCchOpMaTOpP, OONYyCKalWMil peryMpOBaHue
HaNpsSXeHMsa OOHOM muim Oojiee OOMOTOK IIPKU
IIOMOUM CIelUMaJlbHEIX YyCTPOMCTB, BCTPOEHHEIX
B KOHCTPYKUMIO TpaHchopmaTopa

PerynupyeMslil TpaHcPopMaTop, HOOIIYyCKalWMUM
peryaMpoBaHMe HaNpSXeHMsa XOTsda Obl OOHOM U3
ero obMoTOk 0Oes IepepeBa HATPy3KM U 6e3
OTKJIOUEHMS e€Tr0 OOMOTOK OT CEeTHM.

[lpuMeuaHue. [pyrme oOOMOTKM TpaHCchopMaTOopa,
pPeryaMpyeMoro IOoI Harpy3KolM, MOTYT He MMeTb
pPeryamMpoBaHMA MM MMEThb IIepekKJIodeHMre 0e3
BO3OYXIOEeHUSI

PerynupyeMel TpaHchopMaToOp, IOIYyCKaWLUM
perylMpoBaHMe HAaNpaXeHUs IIyTeM IIepekJIoUueHUS
OTBETBJIEHUM OOMOTOK ©e3 BO3OYyXIeHUS I10CJe
OTKJIOUEHMS BCexX ero ODOMOTOK OT CeTH.

[lpuMeuaHue . [loHaTHe "nepekJjoueHMre 06e3
BOROyXOeHua" MoxeT OBITh OTHECEHO TakKxXe
K OIOHOM WMJIM HECKOJIbKUMM OOMOTKaM
TpaHchopMaTOpa, PEeTyJIMPYeMOI'O [IOI HaIpy3KOM

PerynupyeMmell TpaHchoOpMaTOop, NpelHasHAaueH-—
HEIM IOJIS BKJIOUEHMS B CEeThb MJIM B CUJIOBOM
TpaHCOOPMaATOPHEM arperaT C LeJibio
pePyHMpOBaHMH HaHpHXGHMH ceTr wnimn arperaTa

PeryMpOBOUYHEM TpaHchopMaTop (TpaHcbopma-
TOPHBEIM arperatT), BKJIOUAEMb [NOCJIEeOOBaATEJIbHO
C IOIpyTMM TpaHc®opMaToOpoOM CO CTOPOHEH
HeMTpaju UM CO CTOPOHH JIMHUM C LEJbIo
PETryNMPOBaHMA HANPSKEHMS Ha BaXuMax JIMHUMA

PerynupoBOUHEM TpaHcdopMaTop (TpaHcdopMa-—
TOPHBM arperar), OOHa M3 OOMOTOK KOTOPOTO
BKJIOYaEeTCHA IOCJEeNOBATEJIbHO B CEeTb C LEJbI
PETryNMPOBAaHMA HANPSIXEHMA CeTu

TpaHcdopMmaTop, nOee muam Oojiee OOMOTOK
KOTOPOI'O TraJlIbBaHMYECKM CBA3aAHEI TakK, YTO
OHM MMeKT Oofuyl YacTb

ABTOTpaHCchoOpPMaTOP, MMeKUUM OBe OOMOTKH,



aBTOTpaHchopMaToOpP&

2.27.
CUJIOBOM
aBTOTpaHchopMaTOpP&

2.28. &PYOHWUHEIM
TpaHchopMaTOP&

2.29. &TATOBHM
TpaHchopMaTOP&

2.30. &Cynmomou
TpaHchopMaTOP&

2.31. &CBapoOuHBIL
TpaHchopMaTOP&

2.32. &llpeobpasoBa-—
TEeJIbHBIM
TpaHchopMaTOP&

2.33. &DJeKTPONeYHON
TpaHchopMaTOP&

2.34. &llyckoBOM
TpaHchopMaTOP&

2.35. &llepenBMXHOM
TpaHchopMaTOP&

2.36. &I'epMeTUUHEBI
TpaHchopMaTOP&

2.37. &TpaucbopmaTop
C paclenJIeHHOM
OBMOTKOM (paclenjeH—
HEIMM OOMOTKaMM) &

& Tpex0oOMOTOUHBIM

TraJilbBAHMUECKM CBSS3AaHHBIE Tak, UYTO OHU MMET
oflyl 4YacThb, M He MMeUMM IPYIMX OCHOBHEIX
oBbMOTOK (CM. uepT. 7)

CuJioBOM aBTOTPpaHCOOPMATOP, IOBE OOMOTKU
KOTOPOTO MMenT ofmyl YacTb, a TPeTbsd
OCHOBHasa oOMOTKAa HEe MMeeT TIaJIbBaHUUYEeCKOM
CBA3M C IOByMA HepBbIMM OGMO’I‘KaMI/I
(cM. uepT. 8)

TpaHchopMaTop, NpPeIHa3HAUEHHB IJIs
YCTAHOBKM ¥ paBoTe B PyIOHMKAX M MaxTax

TpaHcdopmMaToOp, MNPelHAlBHAUEHHB IJiS
YCTAHOBKM ¥ pad®oOTH Ha DJIEKTPUYUECKOM WK
TEeNJIOBJIEKTPUUECKOM I[IOINBMXHOM COCTaBe

TpaHcdopMaTop, NpPeOHA3HAYEHHE OJIA
YCTaHOBKM M paboTel Ha CcyIax

TpaHchopMaToOp, NpPelHa3HAUEHHB IJIS NUTaHUS
YCTAHOBOK DBJIEKTPUUECKON CBAaPKU

TpaHcdopMaTOp, MNPelHAlBHAUEHHBEM IJig PpaboTH
B BHIPAMUTEJILHEX, MWHBEPTOPHBIX M OPYIMX
YCTaHOBKAax, Npeofbpal’3yllx CUCTEMY
IIepeEMEHHOT'O TOKa B CUCTeMY IIOCTOSHHOT'O TOKa
¥ HaoOOpPOT IIPM HENOCPEeICTBEHHOM IIOIOKJIIOUEHUN
K HUM

TpaHchopMaToOp, NpPelHa3HAUEHHB IJIS NUTaHUS
BJIEKTPOTEPMUUECKUKX YCTAHOBOK

TpaHchopMaTOpP MM aBTOTPaHCchoOpMaTOP,
npenHas3HaYeHHB IJIs M3MEeHEHMS HAlPSXKeHUS
CTYyNEeHsAMM IPUM IYyCKe DJIEKTPOINBUTATEJIEN

TpaHcdopMaTOpP, KOTOPBIM MOXHO [IepPeBO3UTH
IO XEeJIE3HOM IopoTre UM OPYyIMM BUIOM
TPaHCIOPTa, NpaKTMUecku Oes3 IeMOHTaxa Yy3JIOB
1 meraney u Oe3 cIMBa Macla, IpelHa3HadeH—
HBIM IOJIS MCIOJIb30BaHMSA B KaueCTBe
IepeIBMXHOTO pes3epBa

TpaHcdopMaTOP, BHIIOJIHEHHHEM Tak, YTO
VICKJIOYaEeTCsA BO3MOXHOCTL COOOWEHMS MeXny
BHYTPEHHMM NPOCTPAHCTBOM ero Oaka u
OKpyXaKllell cpenon

TpaHcdopMaATOpP, MMEKUMM OIHY PacllellJIeHHYIO
OOMOTKY (OBe unm 0oJiee pacCllellJIeHHEIX
0BMOTKI)

3. MATHUTHASI CUCTEMA TPAHCOOPMATOPA

3.1. &MarHuTHasA
cucrTeMma
TpaHchopMaTOpa &

3.2. &CTepxXeHb&

KoMmnjiekT JIAaCTUMH MM OPYyTUX DBJIEMEHTOB
U3 BJIEKTPOTEeXHMUECKOM CTaJM MIM OPpyIToIo
beppoMarHUMTHOTO MaTepualjia, COOPAaHHEIX B
onpeneJIeHHOV I'eOMeTpuueckom odopwme,
npenHa3HaAUEeHHHY IJ18 JIOKAJM3aluy B HEM
OCHOBHOI'O MAaT'HMTHOI'O II0OJIS TpaHcdopMaTopa

YacTb MAI'HUTHOM CUCTEMEl, Ha KOTOPOM
pacrnoJjiaranTCcsa OCHOBHEE OOMOTKU
TpaHchopmaTopa (cM. uepT. 1 - 3)



3.3. &IuameTp
CTEPXHA&
3.4. &MexoceBoe

PacCTOSHME CTEpPXHEN&

3.5. &AKTHMBHOE
ceyeHMe CTEpPXHS
(apma) &

3.6. &SApmMo&

3.7. &BoxoBoe ApMO&
3.8. &TopueBOe SAPMO&
3.9. &llnockas

MarHMTHadA cucrTeMad&

3.10. &IIpocTpaHCTBEH-—
Hasd MaT'HUTHasa
cucreMas

3.11. &CumMMeTpUUHaS
MaTHMTHasa cucreMad

3.12. &HecuMMeTpMuHas
MAarHMTHasa cucreMasd

3.13. &PasBeTBJIeHHAd
MaTHUTHAaAa CUCTeMas&

3.14. &CrepxHeBas
MaT'HMTHaA cucrTemad&

3.15. &BpoHeBas
Mar'HMTHadA cucTeMmas

3.16. &BpoHecTepxHEe-—
Basa MaAaT'HMTHad
cucremMas

3.17. &lluxTOBaAHHAL

OuaMeTp OKPYXHOCTM, B KOTOPYI BIMCAH
KOHTYP CTYINEeHUATOTO WX KBAOPAaTHOTO IOle-
PEUYHOTO CEUEHMS CTEPXHS MATHMUTHOM CUCTEMBL

PaccTosHMe MexXOy NPONOJIbBHEIMM OCSAMU IBYX
COCEeIOHUX CTEepXHeM MaTHUTHOWM CUCTEMEL
(cm. uwepT. 1)

CyMMapHas IJomanb IIOMNEePeyuHOTO CeUeHUSI
beppoMaTHMTHOTO MaTepurajia B I[IOIEPEeYHOM
CeUeHUM CTEepXHS (gpma)

YacTb MaArHMTHOM CHUCTEMH TpaHcdopmaTopa,
He Hecylas OCHOBHEIX OOMOTOK M CJIyXamas IJig
3aMbIKaHMSA MATHUTHOM Lenu (cM. uepTt. 1, 2)

ApmMo, coemmHANIlEee OBa KOHILA OOHOTO M TOTIO
Xxe cTepxHsa (cMm. uept. 1 - 3).
[IpuMeuaHMe. MOXHO pasinuaTb OOKOBYIO YacCThb

BOKOBOTO ApMa, OChb KOTOPOM NapajijiesbHa
NPOOOJIBHOM OCM CTEPXHHA, M €T0 TOPLEeBYK
4acTb, OCb KOTOPOM IEPHeHIMKYJIApHa 3TOM OCH

coeIMHAKIEee KOHLBE OBYX MM 0Oojee
(cm. uepT. 2)

Apwmo,
Pas3HBIX CTEpPXHEMN

MarHmuTHasa cuUcCTeMa, B KOTOPOM MNPOIOJIbHEE
OCH BCEeX CTEepPXHEM M SPM PacCIOJIOXKEHE B OIOHOM
IIJIOCKOCTHU

MarHMTHasa cuUcCTeMa, B KOTOPOM MNPOIOJIbHHE
OCM CTEPXHEeM UM ApM, WM CTEPXHEM U GpM
PaCIOJIOXEHE B PAa3HEIX IIJIOCKOCTAX

MarHmuTHas CUCTeMa, B KOTOPOM BCE CTEpPXHU
VIMEnT OIMHAKOBYW0D (OpMYy, KOHCTPYKLMO U
pasMepr, a B3aMMHOE PACIOJIOXeHME JIOOTO
CTEPXHS 10 OTHOWEHMI KO BCEM SpMaMm
OIVHAKOBO IJIsI BCEX CTEpPXHeN

MaTHMTHas CUCTeMa, B KOTOPOM OTIE&JIbHEHE
CTEPXHM MOTYT OTJIMYATBLCS OT IOPYTUX CTEpPXHEMN
o bopMe, KOHCTPYKLUM WIIM PpasMepaM WIn
B3aMMHOE PACIIOJIOXEeHME KaKOT'O-JMOO CTEPXHH
10 OTHOWEHMI K OPYI'MM CTEPXHAM MM sSpMaMm
MOXET OTJIMYATBHCS OT PACIIOJIOXKEHMUS JIIOOTO
OPYyTOT'O CTEPXHS

MarHMTHasa CUCTEeMa, B KOTOPOM MaI'HMTHEIM
[IOTOK CTEpPXHS IIpKY IIepexome B SPMO
pasBeTBIAETCHA Ha IOBe UM OoJjiee dHacTeu

MaTHMTHAas CcuUCTeMa, B KOTOPOM spMma
COENUVHSKT Pas3HBE CTEPXHM M HeT OOKOBHIX SPM
(cM. ueptT. 1)

MarumuTHasa cucTeMa, B KOTOopou oba KOHIA
KaXIoT0 CTEpPXHS COeIMHSITCS HEe MeHee ueM
OoByMss OOKOBEIMM gpMaMu (CM. uepT. 3)

MarHMTHas cuUcTeMa, B KOTOPOM YacCTb
CTEepXHeM MMeeT OOKOBBIE fApMa MM KaXIblA
CTepXeHb - He 0OoJiee ueM OIHO DOKOBOE SPMO

MarHmMTHas CuUcCTeMa, B KOTOPOM CTEPXHU



MaTr'HMTHada cucreMasd

3.18. &CrTmHKOBada
MaTHUTHAaSa CUCTeMas&

3.19. &HaBuras
MaTHUTHAaSa CUCTeMas&

4.1. &BuTOok OOMOTKUE&

4.2. &OBbMoTKAa
TpaHchopMaTOpa &

4.3. &0OcHOBHAag
oBMOTKA &

4.4, &BcrnoMmMoraresbHasd
obMOoTKa &

4.5. &llepBruHasa

M dpMa C IJIOCKOM MMXTOBKOM COOMPARTCH
B IepenjeT Kak leJibHas KOHCTPYKLMUSA
(cM. uepT. 2)

MarHMTHas CcucCTeMa, B KOTOPOM CTEPXHU

M gpMa MM OTIOEJIbHEE YacCTy, COOpaHHLBE

M CKPpEeIUJIEHHBE PasmelibHO, Npu COOPKE CHUCTEME
YCTAaHABIMBATCS BCTHK

MarHMTHasa cucTeMa, B KOTOPOM CTEPXHU
1 gapMa obpal3ylTCcsa B BUIE LEJIBbHOM
KOHCTPYKUMM NYyTEeM HaBUBKU U3 JIEHTOUHOU
WIIV PYJIOHHOM BJIEKTPOTEXHMUECKOM CTaJu

OBMOTKIM TPAHCO®OPMATOPA

[IpOBOOHMK, OINHOKPATHO OXBAaTHBAWLIMUN YacCTb
MaT'HMUTHOM CMUCTEMEl TpaHcbopmaTopa,
BJIEKTPUYECKHUY TOK KOTOPOI'O COBMECTHO C
TOKAMM OPYI'MX TaKMX [IPOBOINHMUKOB U IOPYITUX
yacTell TpaHchopmMaTopa Cco3TaeT MATHUTHOE
rnojie TpaHcdopMaTopa M B KOTOPOM IOL
ﬂeﬁCTBMeM S5TOT'O MAT'HMTHOTI'O IIOJIA HaBOIMUTCHA
BIIEKTPOIBMXYIAS CUJIA .

[lpuMeuyaHue. BuUTOk OOMOTKM MOXeT OBITH
oBpa30BaH HECKOJbKYMM [IapajijIeJIbHO
COEeINVMHEHHEIMM IIPOBOOHUKAMU

COBOKYIIHOCTL BMTKOB, OOpa3yllMx
BIIEKTPUUECKYID lellb, B KOTOPOM CYMMUPYIOTCSH
3JIEKTPOIBMXYIIME CUMJIE, HaBeIeHHBE B BUTKAX,
C LeJyIbI0 IIOJIyUeHUs BHICIIET'O, CPEeIHEeI'0 WU
HMBIIETO HANPSXEHUS TpaHchopMaTopa WMIu
C OpyToM LeJibio.

IpuMeuaHusa. 1. B TpexdaszHOM M MHOTOOa3HOM
TpaHchopmMaTope (TpaHCOOPMATOPHOM IpyIIle)
non "obMmMoTkoM" nompalyMeBaeTCHs COBOKYIIHOCTHb
COeOMHSEMBEIXx MexOy cobol 0oOMOTOK OIOHOTO
HanpsxeHusa Bcex Gas.

2. B omuHodaszHOM TpaHchopMaTOpe MHOXO
"obMmoTKOM" mompaszyMeBaeTCsa COBOKYIHOCTb
COeOMHAEMEX Mexnoy cobol oOMOTOK OIOHOTO
HalIPpAXEeHNMA, PacCIIOJIOXEHHBIX Ha BCeX ero
CTEPXHAX

ObmoTka TpaHcbopMaTopa, K KOTOPOM
NOOBOIUTCSA B2HepIMsa npeobpas’zyeMoro, MM OT
KOTOPOM OTBOIMTCS DHEePpI'Ms IpeoOpaszsoBaHHOIO
IE€PEMEHHOTO TOKa.

[IpuMeuaHue. CuUJIOBOM TpaHCcOOpMaTOpP MMeeT
He MeHee IOBYX OCHOBHEIX OOMOTOK

ObMoTKa TpaHcdopMaToOpa, He IHNpelHa3HadeHHas
HENOCPEeACTBEHHO OJId IpMeMa DBHepIumM npeodpa-—
3YyEeMOTO MIM OTHauy SHEPIMM NPeobpa30BaHHOTO
[IepeMeHHOT'O TOKa, WM MOIHOCTbL KOTOPOM
CYWeCTBEHHO MeHblle HOMMHAaJIbEHOM MOMHOCTHU
TpaHchopMaTOpa .

[lpuMeuaHMe . BcrnomorarTesibHas OOMOTKa MOXET
OBITh NpPEefHasHadYeHa, HalpuMep, OJs KOMIIEHCa-—
UMM TpeTbeM I'apMOHUUYECKOM MaTHMTHOITO I[IOJL,
NOIOMaTHUYMBAHMSA MATHMUTHOM CMCTEME!
IIOCTOAHHBIM TOKOM, IIMTaHMA CeTU COOCTBEHHEIX
HyXI OTPAaHMYEHHOM MOWHOCTM M T.I.

ObmoTka TpaHcbopMaTopa, K KOTOPOM



oOMOTKa
TpaHchopMaTOpa &

4.6. &BropuuHas
obMOTKa
TpaHchopMaTOpa &

4.7. &0OBMOTKA BEICWETO
HaOpsaXeHUS
TpaHchopmMaTopa* &
#06mMoTka BH#

4.8. &0BMOTKA HMUBMEIO
HaNpPsIXeHUs
TpaHchopmMaTopa* &
#06MmoTka HH#

4.9. &Ob6bMmoTKa
CpenOHEeTO HalpsSIXeHUS
TpaHcPopMaTopa* &
#O06moTka CH#

4.10. &PacmenjeHHasa
oBMOTKA &
4.11. &Obmasa obBbMoTKa

aBTOTpaHcbopMaTopas

4.12. &llocnemoBaTelib-—
Hag obMoTKa
aBTOTpaHcbhopMaTopas

4.13. &OBmMoTKAa
BEICIIET'O HANPSIXEHUI
aBTOTpaHcbopMaTopad
#06moTka BH#

4.14. §OBbMOoTKa
CpemHeTO HalpsSXeHUSI

IIOOBOIUTCS B2HEPIMS NpeodpazyeMoIo
[IepeMeHHOI'O TOKa.

[IpuMmedaHnre. TepMMH HNPMMEHMM K JIOOOMY UMCITY
0oOMOTOK TpaHchopMaTOpa, €CJM HalpaBJIeHUe
nepenauy SHEPIMM OT HMX K IOPyI'MM OOMOTKaM
TpaHchopmMaTopa SABJLSEeTCS ONpeleJIeHHBM

ObMoTKa TpaHcdopMaTopa, OT KOTOPOM
OTBOIMUTCA DHEPIMA NPpeoObpasOBaHHOTO
IepeMeHHOT'O TOKa.

[lpuMeuaHue. TepMMH NOPUMMEHMM K JIIOOOMYy YMCITY
OOMOTOK TpaHchoOpMaTopa, €CJM HalpaBJIeHNE
nepengaduy SHepI'MM K HMM OT OpyI'uXx O0BOMOTOK
TpaHcPopMaTopa ABJASTCH ONpeneJIEHHEM

OcHOBHasa obOMOTKa TpaHchopMaToOpa, MMeKlas
HamboJibllee HOMUHAJIBHOE HAlPAXEHMe II0
CPaBHEHMI C OpyI'VvMM €I'O OCHOBHBIMM oBMOTKaAMMU

OcHOBHasa obOMOTKa TpaHchopMaToOpa, MMeKlas
HaVMeHbllee HOMMUHAJIbHOE HAalpAXeHMe II0
CPaBHEHMIO C IPYyIVMMM €TI'O0 OCHOBHEIMU
OBOMOTKAaMM .

[IpuMedyanme. OOMOTKAa HM3METO HANPAXEeHNA
PEeTryIMPOBOYHOTO TpaHchopMaTopa MOXET MMEThb
BoJiee BHCOKMM YyPOBEHb M30JIALMM, UYeM OOMOTKU
BEICIWIET'O M CpeOgHeI'O HallpAXeHWUA

OcHOBHas obMmoTKa TpaHchopMaTOopa,
HOMMHAJILHOE HAIPSXeHVEe KOTOPOM SABJISETCH
IPOMEXYTOUHEIM MeXIy HOMMHAJIbHBMM
HalIPpAXEHMAMU OOMOTOK BHICHIETO UM HMUIIMETO
HaAIPSIXEHU .

[IpuMeuanme. OBOMOTKA CpPeIHEeTO HAIPSXeHUSI
PeTryJIMPOBOYHOTO TpaHcbopMaTopa MOXET MMETb
foJjlee BEICOKUMM YPOBEHbL M30JSLUM, UYeM OOMOTKa
BEICWIET'O HaIllpAXeHWMA

ObMoTKa, CcocTodmas M3 OBYyX MM Oojee
TaJlbBaHMUECKM He CBSI3aHHBEIX dYacTel,
cyMMapHas HOMMHAaJIbHAas MOWHOCTbL KOTOPEHIX,
Kak npaano, paBHa HOMMHaHbHOﬁ MOIIHOCTWM
TpaHcbopMaTopa, HaANOPSXEHUSI KOPOTKOTO
3aMBIKAHMS KOTOPHEIX OTHOCUTEJIBHO OPYTUX
OOMOTOK (OOMOTKM) NPaKTUUECKM PaBHE MexXIy
coBoi, M KOTOPHE OONyCKalT He3aBUCUMYI
OpyI OT IOpyra Harpys3Ky WM OUTaHue
(cM. uepT. 9).

[IpuMmeuaHve. COBOKYIHOCTH UYaCTeEV paclelnn-—
JIEHHOV OOMOTKM CUMTAeTCsS OIHOM OOMOTKOM

ObmMmoTKa, ABJIgAKIASCS ODIEV YacThio OBYX
0oOMOTOK aBTOTpaHchopMaTopa (CM. uepT. 7)

ObMoTKa aBTOTpaHchopMaTopa, BKJIOUaAEMad
[IOCJIenOBaTEJIbHO C ofumer o0OMOTKOM
(cm. uwepT. 7)

COBOKYIMHOCTL BUTKOB, B KOTOPBIX
VHOYKTUPYETCSA DJIEKTPOIBMXYIAS CUia,
UCIOJIb3yeMasd OJiS IIOJIydeHUS BHCHEeI'O
HANPSXeHUA aBTOTpaHchopMmaTopa

COBOKYIMHOCTL BUTKOB, B KOTOPBIX
VHOYKTUPYETCSA DBJIEKTPOIBMXYIAS CuUia,



aBTOTpaHchopMaTopas&
#O06moTka CH#

4.15. &O6MmoTKa
HM3LETrO0 HaNpAXeHUA
aBTOTpaHchopMaTopas&
#O006moTra HH#

4.16. &0BMOTKa OQasBI&

4.17. &OBbmMoTka
CTEPXHA&

4.18. &KoHLEHTpUUYeC—
KMe OOMOTKME&

4.19. &lIBomHasd
KOHLIEHTpUYeCcKasa
oBMOTKA &

4.20. &Uepenymoumecs
OOMOTKMU &

4.21. &PerynupoBouHas

obMOoTKAa &

#PO#

4.22. &06bmMmoTKa IpPy-—
OoT0 peryamMpoBaHMA&
#PO rpybasa#

4.23. &OBMOTKA TOH-—
KOT'O peryJMpOBaHMA&
#PO Toukas#

4.24. §KoMImeHCALMOH—
Hasga oOMOTKAa&
#KO#

4.25. &CerTeBasa
oBMOTKA &

4.26. &BeHTUIIBHAS
obMOoTKAa &

4.27. &I'pynna
coenMHeHUs OOMOTOK
TpaHchopMaTOpa &

VCHIOJIb3yeMasa IJisd [NOJIyUeHMs CpemHeIo
HanpsXeHMs aBTOoTpaHchopMaTopa

COBOKYIIHOCTHL BUTKOB, B KOTOPHIX
VHIYKTUPYETCS BJIEKTPOOBMXYylas Ccuia,
MCIIOJIb3yeMas IJig [OJIYUeHMsS HUBMEeTO
HaOpsXeHUs aBTOoTpaHchopMaTopa

OnHa M3 OOMOTOK OIHOGA3HOIO TpaHchopmMmaTopa
WM YacTb OOMOTKM TpexdaszHOT'O MJIM MHOIT'O—
basHOTO TpaHCchopMaToOpa, obOpasywmas ee dasy

YacTe miM Lejiasgs OOMOTKa BEICIIEIO, CPEeOHEeTIOo
VIV HM3MEeTIO HAaNPIXEeHMsa, PAaCIOoJIOXKeHHas Ha
CTepxXHe TpaHchopMaTopa.

[lpuMeudaHme. B aeTOoTpaHchopMaTope MHOL
OBMOTKOM CTEepXHsS NoOpasyMeBaeTcsa obulas
WM MocjiefoBaTeJibHas oOMOTKa

OBMOTKM CTEPXHS, M3TOTOBJIEHHEIE B BUIE
LUVJIMHOPOB M KOHLEHTPUUECKM PAaCIIOJIOXEHHEE Ha
CTepXHe MarHMTHOM CcuCTeMbl (cMm. uepT. 4, 5)

OBMOTKa, COCTOsAmAas M3 IOBYX LUMJIMHOPUYECKUX
yacTel, PAacCIOJIOXEHHBIX Ha CTepXHe MaTlHUMTHOM
CHUCTEeMH KOHIUEHTPMUYECKM C IOBYX CTOPOH IPYITOMU
OOMOTKM (CM. UepT. 6)

OBMOTKM BBICWIET'O M HMBUWETO HaIPSXeHMUs
TpaHcdopMaTopa, dYepenyouMecs B OCEBOM
HalpaBJIEeHUM CTepxHS (cM. uepT. 10)

OTOesyIbHO BHIIOJIHEHHAS YACThb OOMOTKM
TpaHcdopMaTopa, mMenmas OTBETBJIEHNS,
[IepeKJIoYaeMele MPU PETYIMPOBAHUYM HATPSXKEHUSI

OTHmeJIbHO BHIIOJIHEHHAS YacCTb PeIryJIMPOBOUHOMN
OOMOTKM, HANPAXeHMEe MexXOy COCEeIHMMU
OTBETBJIEHMAMM KOTOPOM PAaBHO CyMMe
HANPSAXEHUNM HECKOJIbKUX CTYyIeHeM
peryImMpoBaHmus

OTneJyIbHO BHIIOJIHEHHAS YaCTb PeTlyJIMPOBOUYHOM
OOMOTKM, MMeKlas OTBETBJIEHMSA, COOTBETCT-—
ByOIME KaXIOM CTYINEeHM PeryJIMPOBaHUA

BcnoMmoraresnbHass OOMOTKa, pacliojlaraeMas

Ha CTEepXHAX MM dpMaXxX C LeJIbI0 KOMIIEHCaluM
yacTelM MarlHMTHOTI'O II0Jid TpaHchopMaTopa.
[lpuMmeuaHre. Bo3MOXHa, HaAIpMMep, KOMIIEHCa-—
UMSa MarHUTOIBMXYIEM CUJIBE PEeTyJIMPOBOUYHOM
OBMOTKM, MATHMTHOTO IIOJIS HYJIEBOM IOCJIenoBa-—
TEJIBHOCTM, II0JIA TPpeTbeM I'apMOHMYECKOM M Op.

ObMoTKa NpeobpalzoBaTeJIbHOT'O TpaHcbopMa-—
TOpa, IpUcoemMHSAeMas K CeTU IIePEMEHHOTO
TOKa

ObMoTKa Npeobpa3loBaTeJIbHOTO TpaHchop-—
MaTopa, NpuUcoenMHsAeMas K BEHTWUIIbHBIM
npeobpas3sopaTesaM

YIDJI0BOE CMElleHMEe BEKTOPOB JIMHEMHEBIX
BIIEKTPOOBMXYIIMX CUJI OOMOTOK (CTOPOH)
CpelHeTO M HMBIETDO HANPSXEHMM IO OTHOEHMIO
K BEeKTOpaM COOTBETCTBYUMX 3BJIEKTPOIBMXYIMUX



4.28. &HeurTpanb
OBOMOTKIM&

4.29. &OTBeTBIJIEHUE
ODMOTKU&

4.30. &OcHOBHOEe
OTBETBJIEHUE OOMOTKMUE

4.31. &llonoxuTeNbHOe
OTBETBJIEHME OOMOTKME&

4.32. &OTpuuaTesbHOE
OTBETBJIEHME OOMOTKME&

5.

5.1. &Mzomauusa
TpaHchopMaTOpa &

5.2. &BHYTpeHHSS
U3OJIAUUSAE

5.3. &BHemHasa
M3OJIALMUAS

Cuyl OOMOTKM (CTOPOHBI) BEICHWEI'O HAIPSXEHUSI

Obmas Touka OOMOTOK (a3 Tpexda3HOT'O WU
MHOTO®a3HOTO TpaHchopMaTOpa, COEIMHSIEMHBIX
B "sBezny" wunmu "3urszar".

[lpuMeuaHme. B onmHodazHOM TpaHchopmMaTope -—
3axyM OOMOTKM, IIpeIHa3HAUEeHHE IJid
OpMUcoenMHeHusa K ofbmey TOoduKe IPU COEeOMHEHUU
oBbMOTOK TpexbaszsHOM (MHOTOGARHOM) IPYIIH B
"spezgy" wim "surzar"

OTBOI, NPUCOEOMHEHHE K OIHOMY M3 BUTKOB
Y TIO3BOJISANINMM MCIOJIE30BATh YAaCTh OOMOTKM,
3aKaHUMBALWYIOCS 3TUM BUTKOM

OTBeTBJIEHME, Ha KOTOPOM OOMOTKa TpPaHC-—
dopMaTOpa MMeeT HOMMHAJIBHYK MOWHOCTB IIPU
HOMMHAJIBHOM HaAlIPAXEHNMN .

[IlpuMeuyaHMe. B chneumasbHEIX TpaHchopMaTOpax
¥ B OTHEJIbHEIX CJlydasx B TpaHchopMaTopax
oflero Ha3HaA4YeHMA OCHOBHOE OTBETBJIEHME
onpenesyigeTcd HOPMATMBHEIM HOKYMEHTOM

OTBeTBJIEHME, TaK PAaCIOJIOXeHHOe B 0OOMOTKe,
UTO [PM €TI0 BKJIIOUEHUM YyBEJIMUMBAETCS UYMCIIO
BUTKOB C OIMHAKOBEM HallpaBJIEHMEM
BIIEKTPOIBMXYIEN CWMJIEL 10 CPaBHEHMIO C UMCJIOM
BMTKOB Ha OCHOBHOM OTBETBJIECHUN.

[IpuMmeuyaHre K TepummHaM 4.31 m 4.32. Illpu
PEBEPCUPOBAHUM PETYJIUPOBOUHOM OOMOTKM OIHO
M TO Xe& OTBETBJIEHME MOXEeT OHTb
[IOJIOXUTEJIBHEM MJIM OTpMLaTeJlbHEM

OTBEeTBJIEHME, TaK PAaCIOJIOXEHHOEe B OOMOTKE,
YTO MNPM €TI0 BKJIUEHUM yMEeHbIIaeTCs YMCJIIO
BUTKOB C OIMHAKOBEM HallpaBJIEHMEM
BJIEKTPOIBMXYIEY CUJE 10 CPaBHEHUIO C YUMCJIOM
BUTKOB Ha OCHOBHOM OTBETBJIEHUU

N30JIAOVA TPAHCOOPMATOPA

COBOKYMNHOCTb MBOJIALMOHHBIX OeTajlell u
3aroJIHALEeN TpaHchopMaTop MBOJIALMOHHOM
Ccpemnbl, MCKJIOUAaKIas BaMblKaHMe MeTaJlJIMdeCKUXK
yacTel TpaHchopMaTopa, HaAXOOAWMXCS BO BpPeMd
ero paboTH NOI HANPSXEeHMeM, C 3a3eMJI€HHEMU
JacTaMM, a TakKxe dYacTeM, HaxXOOAWMXCSA oI
PasHBEIMM I[IOTeHLMaJlaMM, Mexny cobomn

V3omaumusa BHYyTpM DOaka TpaHcbopMmaTopa
B Macjle WM IOPYyTOM XMOKOM IOUBJIEKTPUKE
(BHyTPM Oaka I'epMeTHMUYHOI'O TpaHcdopMaTopa,
3allOJIHEHHOIT'O BO3OYXOM WMJIM PaBOM) Wi BHYTPU
3aNOJIHANIETO TpaHCchopMaTOp TBEPHOTIO
OVBJIEKTPUKA .

[IpuMeuanme. OCHOBHEIM IIPM3HAKOM BHYTPEHHEN
UBO0JIAUUY SABJISeTCH IpakTUueckas Hesz3aBUCU-—
MOCTB €e DBJIEKTPUYUYECKOMV MNPOYHOCTM OT BHEUNHUX
aTMOCOEPHEIX YCJIOBUM

Vzonmauma B BO3OyXe CHapyxmu 0Oaka
TpaHcbhopMaTOpa .

MpuMmedaHnmsa. 1. OCHOBHBIM NPU3HAKOM BHEIHEN
M30JAUMM ABJIAETCH 3aBUCUMOCTB €e 3JIeKTPU-—
YeCKOM NPOYHOCTM OT aTMOCOEPHHIX YCJIOBUM.

2. BHemHSsa M30JIALMSA B BO3IOYIHOM TpaHchop-—



5.4. &MexnybdaszHasa
MU3OJIALUUAE

5.5. &I'maBHas
MBOJIAUMUST OOMOTKIME

5.6. &llponmoJsibHasd
M3OJALUUS OOMOTKME

5.7. &KoHueBasa
MBOJIAUMUST OOMOTKIME

5.8. &EMKOCTHasa
3ammMTa OOMOTKUE

5.9. &EMKOCTHOEe
KOJILIIO OBOMOTKUE&

5.10. &9kpaH
EMKOCTHOM 3allUTh
ODMOTKU &

5.11. &9xpaHUpPpYyOUMMA
BUTOK OOMOTKUE&

5.12. &0O6moTka C
HeTrpanyupOBaHHOM
MBOJIALNEN &

5.13. &0O6moTka C
IrpanymMpOBaHHOM
MBOJIALMEN &

5.14. &TepMuueckumn
CPOK CJIyXOBl M30JIAUUNE

MaToOpe - M30J4LUMsa BHE IIPOCTPaHCTBa,
OTPAHMUEHHOT'O HaAPYXHOM LUWMIMHIPUUECKOMN

IIOBEPXHOCTHI HAPYXHOM OOMOTKM U OJIVMXaMUMMU
K OOMOTKAM IIOBEPXHOCTSAMM MATHUTHOM CUCTEMEL

V3omaumsa Mexny OOMOTKaMM pasHEX (as
TpaHchopMaTOpPa

N3omnsaumsa OoBMOTKM OT YacTey OCTOBa M OT
OIPYyI'UX OOMOTOK

VBoauysa MexOy Pa3HBIMM TOouKaMM OOMOTKM
basel TpaHchopMaTOpPa.

[lpuMmeuaHMe . V3om4auMda MexnOy PasHBIMM TOUKaMU
OOMOTKM (asel, HAIPUMEP, MexIy BUTKaMM,
CJIOSMM BUTKOB, KaTyllKaMM, 3JIeMEeHTaMMU
€MKOCTHOM 3allMTEl U T.II.

/30JIALUMOHHEIE KOHCTPYKUUM M IeTaJu,
CiyXalye OJ8 M30JMPOBAaHMA TOPLIEBEIX YacCTeMl
OOMOTOK OT fApMa, SPMOBEIX 0aJloKk U
MeTaJNIMYeCKMX MNPeCCyIUX KOJIel]

CrneumaJibHEIE MEPH, IIPUMEHSEMEBIE OJId
BEHIPABHMBAHMSA E€MKOCTHOTO pacCHpenesieHMUI
HaNpPsSXeHMs BIOJbL OOMOTKMN.

[IpuMmeuaHre. EMKOCTHad 3alMTa MOXET
OJOCTUI'aATBCH npmmeHeHmeM SHeKTpOCTaTVH{eCKI/IX
5KPAaHOB, KOHIEHCATOPOB WM M3MEHEHUEM
IOCJIENOBATEJIbHOCTM COEOMHEHUS MeXIy Ccobom
KaTymek OOMOTKM MM BUTKOB B KaTylIKax

Kospueroy MeTaslIMUeCKUM He3aMKHYTHMU
V3O0JIMPOBAHHEIM BJIEKTPOCTATUUECKUM BDKPaH,
PAaCIIOJIOXEHHEIM Yy Toplia OOMOTKM MM MEXOY
ee kaTyllkaMM M TaJjibBAHUUECKM COEeIMHEHHHM
C ONHOM U3 ee Touek

IMIVMHOPUYECKMY HEe3aMKHYTHEIM BJIEKTPO—
CTAaTUUECKMIM BKPaH, PAacCIOJIOXEHHBM BIOJIb
BHYTPEHHEN MM HAPYXHOM UMUIMHIPUYUECKON
[IOBEPXHOCTM OOMOTKM U I'ajibBaHUUECKU
COeIMHEHHEM C OIOHOM M3 €e TOoYeK WU
3a3eMJIEHHEBIN

KonblLeBOM HE3aMKHYTEM 3JIEKTPOCTAaTUUEeCKUM
5KpaH, PAaCIOJIOXEHHHM CHAapPyXM MJIM BHYTPU
KaTyWKM HENPEPEBHOM MJIM OMCKOBOM OOMOTKIM,
VYMEKUNMY pa3Mep B HallpaBJIEHUM OCM OOMOTKU,
PaBHEI NPUDOIM3UTEJIBHO OCEBOMY Pas3Mepy OIHOMU
KaTyWKU

ObMOTKa, Yy KOTOPOM JIMHEMHBIM KOHEel U
HeVTpallb MMEIT OIMH YPOBEHB W30JIALUN

OBbMOTKa, Yy KOTOPOM JIMHEWVHEM KOHel U
HeyTpallb MMET pasJIMUHBIE YPOBHU M3OJISLUN

[lepron pa®OTE OT NEPBOI'O BKJIOUEHMS IO
INOJIHOT'O M3HOCA M30JIAUMM 101 BJIMSHUEM
bnsuko-xUMMUeCKkUX GakTOpPOBR, IIpexne BCero
TeMIepaTypsl, OIPM M3MEHSIOIMXCHI HaTpy3Ke,
HaOpSXeHUM M YCJIOBMAX OXJIAXIEHMSI



5.15. &HoOMMHAJILHEIM
TEPMUUECKUN CPOK
CITYyXOBl M3OJISLUNE

TepMUUECKUY CPOK CJIYyXOBl IIPU IOCTOSHHOM
TeMIlepaType Haubojiee HaIpeToM TOUKMU
M30JIALUMM, PaBHOM IOONYCTMMOM TeMIepaType OJisd
OAaHHOT'O MBOJIALMOHHOTO MaTepualia

6. OTIEJIBHHE UACTM TPAHCOOPMATOPA

6.1. &AKTMBHAaS 4YacTb
TpaHchopMaTOpa &

6.2. &AKTUBHEE
MaTepnaJibl
TpaHchopMaTOpPa &

6.3. &0cTOBG&

6.4. &OTBOOBI&

6.5. &KOHTAKTHHIM
3aXMM TpaHchopMaTopa&

6.6. &Bak
TpaHchopMaTOpa &
6.7. &Bak

KOJIOKOJIBHOT'O THUIIa&

6.8. &I'epMeTUYUHEI
Daké&

6.9. &PacumpuTesb&

6.10. &Bosmyxoocy-
mLMTEesb &

6.11. &Macrnoykasa-
TeJb &

EnovHas KOHCTPYKLMS, BKJKOYaKIas B COOPaHHOM
BMIE OCTOB TpaHcopMaTopa, OOMOTKM C UX
MU30JIALUMeN, OTBOIE, UYaCTU PeIryJIMPYRILEeTrO
YCTPOMCTBa, a TakKxXe BCe IeTajiy, CiyxXalue
oJiS UX MEeXaHUUEeCKOT'O COeIMHEHMS.

[IlpyMedaHre. B HEKOTOPEIX THUIaxX TpaHchop-—
MaTOPOB C aKTMBHOM 4YaCTbI MOTYT OBIThb
KOHCTPYKTMBHO CBS3aHE KpBIIKA Oaka M BBOIH

JJIeKTpOoTexHMYeCcKas CTajlb MM OPpyTou
beppOMarHMTHEM MaTepuaj, u3 KOTOPOTIO
M3TOTOBJIEHA MAaTHUTHAS CUCTEMa, a TaKxXe
MeTaJls1 OOMOTOK M OTBOINOB TpaHcbopmMaTopa

EovHas KOHCTPYKLMS, BKJUallas B COOpaHHOM
By Ie MarHMTHYK CHUCTeMy CO BCeMM IOeTaJlgMM,
CJIyXallMM IJiS €€ COeOMHEHUS M IJIS KPEeIJIeHUS
0BMOTOK

COBOKYIIHOCTEL BJIEKTPUUECKUX NPOBOIOHUKOB,
CIyXalyx OJisg COoenOMHEeHUs OOMOTOK
TpaHchopMaTOpPa C BBOIOAMM, YCTPOMCTBaAMU
[EePEeKJIOUEeHS OTBETBJIEHUM OOMOTOK M OPYI'MMU
TOKOBEOYUVMM YaCTIMU

KOHTAaKTHBIM 3axuMm, MMEKIMM I'aJlbBaHUUECKYI
CBA3b C OOMOTKaAMM M IIpelNHa3HAUYEHHBM OJId
npmucoenuHeHmsa TpaHchopMaToOpa K BHEUHEM Lelu

Bak, B KOTOPOM pasMellaeTCcsa aKTMBHas 4YacTb
TpaHchopMaTOpa MIM TPpaHCOOPMAaTOPHOTO
arperaTta C XMUIOKMM OMDJIEKTPMKOM, I'a30— WU
KBAapPLEHAIOJIHEHHOT'O

Bak, wuMenommuy BOJIM3M OHA pPa3beM, [103BOJIS-
oMY OTOeNUTH M [NOOHATH BEPXHKK YacTb Oaka
fes nommpeMa akKTUMBHOM dYacTM TpaHchopMaTopa

Bak, wuMewomMM yYIJOTHEHMS, NPakKTUUEeCKU
VCKJIYAaKMe COoOoOlleHre MeXIy BHYTPEHHMM
obreMOM Oaka M OKpyXawueM aTMochepoil.

[puMmeuaHme. [Ipy HaIUumMy pacUMpUTesis
repMeTmUs3aluMa OTHOCUTCA M K BHYTPEHHEMY
oOBeMy pacUMpUTesisa

Cocyn, COeIOMHEHHE C DakoM TpyOOnpOBOLOM
Y CJIyXallMy IOJig JioOKaJM3aluuMy KoJIeOaHUM YyPOBHSA
XUIOIKOTO IUBJIEKTPUKA

Cocyzm, coofbmanmmuica C ONOHOM CTOPOHHL C
BHYTPEHHMM OOBEMOM BO3IOyxXa B paculMpuTesie
unn Bake TpaHcbopmMaTopa, a C Ipyrom — C
aTMOCOEPHEIM BOBIOYXOM, IpelHa3HAUYEeHHBM OJId
oTHmesiIeHMS BJIATU M3 BO3OyXa, [IOCTyIIanmero
B pacumpuTesib UM Dak TpaHchopmaTopa

YKaszaTesb YyPOBHSA Macja WM OPYT'OTO XMIKOI'O
IVBJIEKTPMKA B TpaHchopMaTope MM €TO
pacumpuTese



6.12. &TepMOCUOOHHEM
bunbTp&

6.13. &Koxyx
TpaHchopMaTOpa &

6.14. &YCTpPOMCTBO
pPeryIMpoOBaHmus
HaNPAXeHUS
TpaHchopMaTOpPa
(TpaHCchopMaTOPHOTO
arperara) &

6.15. &YcTpomcTBO
[IepeKJIUYeHN S
OTBETBJIEHUNM OOMOTOKE&

6.16. &YCTpPOMCTBO
IepeKJIoUeHU S
OTBETBJIEHUNM OOMOTOK
fe3 BO3OyXIOeHMA&
#Ycrporicreo IIEB#

6.17. &YcTpomCTBO
PEeryIMpPOBaHMSA HAIpSa-—
XeHusa TpaHcbopMaTopa
oI HaIrpy3KOM&
#YcrporicTeo PIH#

6.18. &llepexyouaTesib
OTBETBJIEHUN OOMOTKUE&

6.19. &U3BupaTesb
OTBETBJIEHUIN&

6.20.
OTBETBJIEHUNE&

6.21. &KoHTakTOp
YCTpPOMCTBa pPeryn-—
POBaHMA HaAIlIPAXEHNMA
10N HaITpy3KOM&

&llpene3bupaTerns

Cocyn, coobmanmmica OByMsS NaTpybkamMu C
BHYTPEHHMM OOBEMOM OaKa B BEPXHEM U HMXHEN
ero 4YacTH, SBallOJIHEHHBI BEMEeCTBOM, CIIyXallM
OJI9 OYMCTKM Macjla UM IPYyTOTO XMAOKOIT'O
OUBJIEKTPUKa OT NPOIOYKTOB OKMCJIEHMS M OJII
[IOTJIOWEHMA BJIaTU

OboJsiouka BO3OYWHOTO TpaHchopMaTopa,
3ammmanmas ero akTMBHYI YacTb OT IIONalaHusd
[IOCTOPOHHMX MNPEeIMEeTOB, HO HOIyCKamollasd
CBOOOOHBI HOOCTYIl K HEeM OoXJiaxmamleIro BO3IOyxa

YCTpOMCTBO, IIpelHa3HaueHHOe IJis
PeEryNMPOBaHMA HANPSXeHMA TpaHchopMaTopa
(TpaHCchopMaATOPHOTO arperaTa) M BKJLUaklee
BCe HeOOXOIMMHE OJiS BTOTO alllapaTH,
MeXaHM3MBEI I COCTAaBHBIE WaAaCTlM, 33a MCKIIDUEHMEM
PETYIMPOBOUHEIX OOMOTOK

YCTpPOMCTBO, NpenHa3HaUYeHHOEe IJIs MBMEeHEeHUSI
COeIMHEeHUM OTBEeTBJIEHUM OOMOTOK MexIy cofOom
mJjim C BBOIOM

YCTpOMCTBO, NpelHas3HAaueHHOe JIsg M3MEHEHMH
COENMHEHUM OTBETBJIEHUM OOMOTOK IIPpU
HeBO3OyYXIEeHHOM TpaHcdopMaTope

YCTPOMCTBO PEeryiIMpoBaHmusa, NpelHasHAUeHHOe
OJI PeryJIMpOBaHMs HaNpsxeHus 6es3 IepepeBa
HaTpy3KM M 0e3 OTKJIYEeHMSI OOMOTOK
TpaHchopMaTOpPa OT CEeTU

KoHTakTHOE YyCTPOMCTBO, CJyXallee IJid
NEePEeKJIDUEeHS OTBETBJIEHUM OOMOTKM B TpPaHC—
bopmaTope, nepekJiouaeMoM ez BO3OyXIOeHMS

JacTh YyCTPOMCTBA PEeryJIMPOBaHMsA IIOI Ha-—
TPy3KOM, IpelHa3HaueHHasd OJig BHOOpPa HYXHOTO
OTBETRJIEHUS OOMOTKU rnepen IMINepekKJIYeHMEM U
OJIS IOJIMTEJIbBHOTO MNPOMNYyCKAaHMS TOKa.

[lpuMeuaHue . lMzbupaTesb OTBETBJIEHUM He
CIIYXUT OJiS M3MEeHEeHMS UM OTKJIOUEeHMsS TOoKa

YacTe yCTPOMCTBA PEryJMPOBAHMSA HAIPAXEHMUA
IO HarpysKOM, OIMTENbHO NpollycKawlmas TOK,
npelHa3HadeHHasa OJIS MCIOJIb30BaHMA KOHTAKTOB
n3bupaTesisa, a TakXe IPUCOENMHEHHEIX K HeMy
OTBETBJIEHUM OOMOTKM Oojlee OOHOTO pas3a Npu
IIPOXOXIOEHMM BCEI'O IOMalla3OHa peryJIMpOBaHMA
TpaHchopMaTOpPa .

[IpuMmeuaHusa. 1. llpenw3bupaTesib HE CJIYyXUT
IoJiS UM3MEHEHUS UM OTKJIIOUEeHMS TOoKa.

2. IlpepnszbupaTeslb MOXET IIPOMU3BOIUTE PEeBEP-—
CHPOBAaHME PEeIyJIMPOBOUYHOM YacTM OOMOTKM WMJIU
[epekKJioUeHre I'PyOBIX CTYyIEeHeM peryJIMpOBaHMS

YacTb YyCTPOMCTBa PEeTyJIMPOBAHMS HAIPSIXEHUS
on HaTrpy3KOM, [IpeIHa3HaueHHAs IJId
VSMEHEHMA UM OTKIIIOUEeHMA TOKa B LeIlldaXx
IePEeKIINYanero yCTPOMCTBa, NPelIBapUTEJIEHO
NOOTOTOBJIEHHEHX K B3TOMy M30upaTeseMm



6.22. &TOKOOTpPaAHUUM—
BaoUUM PE3UCTOP
YCTPOMCTBA peryju-—
POBaHMSA HAIPSIXEHUS
oI HaIrpy3KOM&

6.23. &ToOKOOTpPaAHUUM—
BaUMUM pPeaxTop
YCTPOMCTBA pPeryju-—
POBaHMSA HAIPSIXEHUS
oI HaITpy3KOM&

6.24. &Cucrema
OXJIAXIEHUI &

6.25.

&OXJIaOnUTEeNb &

6.26. &PammaTop
TpaHchopMaTOpa &

Pes3ucTOop yCTPOMCTBa PETYyJIMPOBAHMUSA
HanpsXeHMs [OI HaTrpys3kolM, NpenHa3HadeHHEM
OJ1 BKJIOUEHMA MexIy paboTarniyM M BBOIVMMEM
B pab®oTy OTBETBJIEHMEM C LEJIbI0 OI'PaHMUYEHUS
IIEPEXONHOTO TOKa B I[EePEeKJIoYaeMOoy dacTu
OBMOTKM M IepeBola Harpys3KM C OINHOTO
OTBETBJIEHMS Ha IOpyroe 6es3 IepepblBa B TOKE
Harpy3KM TpaHchopMmMaTopa M Oe3 CyWeCTBEHHOI'O
ero M3MEeHeHUs

PeaKTop yCTPOMCTBa PEeTYyJIMPOBAHMUSA
HanpsXeHMs [OI HaTpy3koM, NpenHa3HadeHHEM
OJI BKJIOUEHMA MexIy paboTaruyM M BBOIVMMEM
B pab®oTy OTBETBJIEHMEM C LEJIbI0 OI'PaHMUYEHUS
IIEPEXONHOTO TOKa B I[EPEeKJIoYaeMOoy dacTu
OBMOTKM M IepeBola Harpys3KM C OINHOTO
OTBETBJIEHMS Ha IOpyTroe 0es3 IepepblBa B TOKE
HaTrpy3KM TpaHchopmMaTopa M Oe3 CyWeCTBEHHOI'O
ero M3MEeHeHUs

COBOKYIIHOCTE TEIJIOOOMEHHUKOB MM DJIEMEHTOB
CUCTEMH OXJIaXIeHUs, YyCTPOMCTB, IIpeXHa3Ha-—
UYEeHHBIX IIJIA yCKOpeHMH IOBVIXEeHMSA TeIllJIOHOCUTeJIA
¥ (MyIM) oxJlaxIamley cpelbl, KOHTPOJIbHEIX U
U3MEPUTEJILHEIX NPUOOPOB, CJyXallas IJjsg OTBOoIa
Terla, BHIENAKIEeIocsa B TpaHchopMaTope
B OXJIaXIaolyl cpeny

TennooOMeHHMK, B KOTOPOM MNPOMCXOOUT Iepe-—
Jada Temja OT TENJIOHOCUTEJA, SBaloJIHAKIEeIO
Oak TpaHchopMaTopa MM NPMHYIOUTEJIBHO
LUUPKYJIUPYILETO 4Yepes TelJIOOOMeHHMK,
i BoOe, IOBUMXEHME KOTOPHBIX TaKXe
NPMHYOUTEJIBHO YCKOpAeTCcH

BOBOYXY

TensoOBMEeHHMK, B KOTOPOM IIPOMUCXOOUT
nepenada TemnJja OT TeIJIOHOCUTEJH,
3aloJIHALero Bak TpaHchopMaTopa U
OBMXyLWEToCsad INyTeM eCTECTBEHHOM KOHBEKLUM,
BOBOYXY, OXJlaxiawnleMy TpaHchdopMaTop

7. IOETAJIM KOHCTPYKIVV U TAPAMETPH UYACTEM TPAHCO®OPMATOPA

7.1.1. &CrepxeHb
(apMO) C nJIOCKOM
MUXTOBKOM&

7.1.2. &CrepxeHb C

panMasibHOM WMXTOBKOME&

7.1.3. &CrepxeHb
C 2BOJILBEHTHOMU
MUXTOBKOM&

7.1.4. &CrymeHuaToe
CeUeHMrEe CTEepPXHSA&

7.1. Mar#EuTHas cucTema

CrepxeHb (SpMO) MAaT'HUTHOM CUCTEMHl, B
KOTOPOM IIJIOCKME ILJIACTUHLE Pa3JIMUHOM MU
OﬂMHaKOBOﬁ mMpMHH pacnonoerH Tak, 4YTO
IJIOCKOCTM BCEX IIJIACTUH I[apalijiesibHE

CTepXeHb CTHIKOBOM, MAaTHUTHOM CUCTEME], B
KOTOPOM IIJIOCKME ILJIACTMHEL Pa3HOM MUPMHEL
PacCIIOJIOXEHE B IIOIIEPEUHOM CEeUEeHUM CTEPXHS
NPaKTUUYECKNM B PaOMAaJIbHBEIX HAMNPaBJIEHUSX

CTepXeHb CTHKOBOM MAaTHMTHOM CUCTEME], B
KOTOPOM IMJIACTMHE OIOHOM MMPMHE M3OTHYTH U
PAaCIIOJIOXEHEl Tak, YTO B IIONIEPEYHOM CeueHUU
OHM MMelT (OpMy SBOJIBBEHTHl M B COBOKYIIHOCTMU
00pasynT MNPAKTUYUYECKM KPYyTOBOM ULUMJIMHIP

[lonepeyHoOe CceueHMre CTEepPXHsa, COOPaHHOTO
3 OByxX wmau 6oJiee MNaKeTOB IJIAaCTMH pPa3HOMU
WMPKYHBEL, MMelee QopMy CTyIeHUYaToM OOUIYPH,
BIMCAHHOM B OKPYXHOCTBH MJIM OBAJI




7.1.5. &Kpyruioe
cedeHMre CTEepXHA&

7.1.6. &llnacTuHa
MATHUTHOM CUCTEMEBI&

7.1.7. &llakeT
IIJIaCTUHE
7.1.8. &Uuciyo

CTyIEHEN B CTEepXHe
(apme) &

7.1.9. &KosdduumeHt
3aloJIHEHMA KpyTraéd

7.1.10. &Kondpduument
3aMoJIHEHUSA CeUeHUd
CTEpPXHA (apMa) &

7.1.11. &Kosddbuumenr
3alloJIHEHUS CTaJlbio&

7.1.12. &OKHO
MAaTHUTHOM CUCTEMBI&

7.1.13. &BricOTa OKHa
MATHUTHOM CUCTEMEBI&

7.1.14. &lluprHa OKHA
MAaTHUTHOM CUCTEMBI&

7.1.15. &Kosddbuument
3arnoJIHEHMS OKHa
MaTHUTHOM CUCTEMBI&

7.1.16. &dpMmoBas
npeccymoumasa bankas

[lonepeyHoe CceuUeHMe CTEepPXHS C paauajibHOM
UM DBOJIBBEHTHOM WMXTOBKOM, IPaKTUUeCKU
yMepuee ¢oopMy Kpyra

[ImacTMHa M3 BJIEKTPOTEXHUUECKOM CTallM WMJIIM
Ipyroro QeppOMarHMTHOI'O MaTepuasa,
ABJIAKMASACS BJIEMEHTOM MAIT'HUTHOM CUCTEMEL
TpaHchopMaTOpa .

[lpyMeuaHMe. B HEKOTOPEIX KOHCTPYKLMAX
MaTHMUTHBIX CUCTEM IJIaCTMHa IPpK COOPKE MOXET
nomeepraTeca m3ruby IO 3alaHHOMY IPOQMII0

Cromna mJjacTuMH OIOHOI'O pasMepa B CTEepXHe
WV SAPpMEe MaTHUTHOM CUCTEMH .

[lpuMmeuaHme. [lakeT MOXET COCTOATH M3 OBYX
yacTel, pas3deJjIeHHEX KaHaJIoM

UucJio NnakeToB IJIaCTUMH B IIOJIOBUMHE
[IOIIEPEYHOT'O CeYeHMsaA CTEPXHSA (sapMa)
MATHUTHOM CUCTEMBl C IIJIOCKOM MUXTOBKOM.

[IpuMeuyaHre . AHAJOTMYHO ONPenesIaeTCHa UYMCIIO
CTYIEeHelM B HAaBUTOM MATHMTHOM CUCTeMe

OTHOUEHMEe IJIOWAOM IOIEPEUHOTO CEeUYEeHUS
CTEepPXHS K IJIomany Kpyra C IMaMEeTPOM, PaBHBIM
oMaMeTpy CTepXHS TpaHcbopMmaTopa.

[lpuMmeuanye. [lpy HaIMuMM B CEUEHUM CTEPXHS
KaHaJIOB IJIOWAOb IONEPEUHOT'O CEeUeHMs KaHAaJIOB
He BKJIOUAETCsS B IJIOWALbL [IOINEPEUHOTO CEeUYeHUS
CTEPXHS

OTHOWEeHVEe AaKTUBHOI'O CEeUeHUd CTEPXHA
K IrJomangr e€Iro IIOINepedYHOI'O CeUYeHIMA

(apma)

OTHOWEHMEe aKTUMBHOT'O CEUEeHUS CTEpPXHI K
wiomany kpyra C OMaMeTpOoM, PaBHEM IMaMeTpy
CTEepXHA TpaHcbopmaTopa.

[IpuMeuaHue . KondbduumeHT 3anoJIHEHMS CTaJlbo
PaBeH NPOM3BEIEHMI0 KODQOMUMEeHTa =aloJIHEHUS
Kpyra " KOS(QOMLUMEeHTa 3aloJIHEHMA CeYeHUd
CTEpPXHS

[IpOCTPAHCTBO, OTPaHMUEHHOEe OJMXaMIIMMU
IOBEPXHOCTAMM IOBYX COCEIHMX CTEepPXHEeM M OBYX
TOPLEBLIX SPM MJIM [IOBEPXHOCTAMU CTEPXHS,
IOBYX TOPLEBEIX YacTeM U OOKOBOM dYaCTU
ODOKOBOTO fApMa

PaccTosHMe Mexny IOBYMS TOPLIEBEIMM sSpPMaMM,
V3MEPEHHOEe [0 JIMHUM, [1apaJlJlesIbHON
IIPOIOOJILHOM OCHM CTepXHsa (cM. uepT. 1)

PaccTosHMe Mexnay OmMxalllMMM [IOBEPXHOCTAMU
OBYX COCEIHMX CTEPXHEM MM CTEePXHS U
BOKOBOTO sApMa, MBMEPEeHHOe II0 JIMHUM,
[IEPIEeHIUKYJISPHOM MX MNPONOJIBHEIM OCSAM
(cm. uwepT. 1)

OTHOWEHME CYMMapHOM I[JIOWAIM [IOIIEPeYHOI'O
CeueHMrs MeTajyla BCeX BUTKOB BCeX OOMOTOK
B OKHE MAaTHMTHOM CHCTEMH K IIJIomany OKHa

Banka, ciyxamas B MAaTHMUTHOM CHUCTEMEe oJid
IPEeCCOBKM SpMa M B KadyeCTBE TOPLIEBOM OIIOPEH
0y OOMOTOK WMJIM TOJIBKO IJIS [IPEeCCOBKM SpMa



7.1.17. &Yroux
MATHUTHOM CUCTEMEI&

7.1.18. &CTHK
MAaTHUTHOM CUCTEMEL&

7.1.19. &IlpaMoOM CTHK
MAaTHUTHOM CUCTEMEBI&

7.1.20. &Kocoit CTHK
MATHUTHOM CUCTEMBI&

7.1.21. &Usomauusa
JlacTmH (JIeHT)
MATHUTHOM CUCTEMBI&

7.2.1. &Crnoit OoOMOTKMUE&
7.2.2. &KaTymka
ODMOTKU&

7.2.3. &BxomHbIe

KaTyWKM OOMOTKME&

7.2.4. &llpocrTasa
UMIIMHOPUYECKa s
oOMOTKA &

7.2.5. &IByxcJowvHasa
(MHOT OCJIOMHAaA)
LUMJIMHOPUYECKa S
oBMOTKA &

7.2.6. &KarymeuHas
oOMOTKA &

7.2.7. &Iuckopasa
KaTyumedyHasa obMoTKa&

7.2.8. &HempeprBHas
KaTyumedyHasa obMoTka&

7.2.9. &llepenyieTeHHas

JacTb MAT'HUTHOM CUCTEMH, OI'paHMUYEeHHAas
o6weMoM, OOpasz3OBaHHBIM IIepecedeHMeM OOKOBEIX
MIOBEPXHOCTEN WMJIM MX MNPOIOJIXEHMM OINHOTO U3
ApM M OOHOT'O M3 CTepxHer (cMm. uepT. 1)

MecTo COUJIeHEeHMS IIJIaCTMH CTEepXHS UM SpMa

B WMXTOBAHHOM MATI'HMTHOM CUCTEME WMJIM I1aKeTOB
IJIaCTUH CTEPXHS M fApMa B CTBEIKOBOM MAaTHUTHOM
cucrTeMe.

[lpuMeuaHre. B HEKOTOPEIX KOHCTPYKLMAX
MaTHUTHEX CUCTEM BO3MOXEH CTHK I1JIaCTUH
BHYTPM CTEPXHA WM dpMa

CTEIK MATHUTHOM CUCTEMEI, IPYU KOTOPOM
[IJIACTUHE COXPAHAKT NPSAMOYTOJIBHYID bopMy

CTEIK MaI'HMTHOM CUCTEME], IPM KOTOPOM
IIJIACTUMHE (I[IaKeTB) B MEeCTe COUJIeHEeHUS
cpesaHH MOI yIJioM, OamM3kuM k 45° K
IPOOOJILHOM OCM I1J1aCTWHE

Croy M3O0JIALMOHHOT'O MaTepuaJa, HAHOCUMBI Ha
MIOBEPXHOCTH ILJIACTHUHEL (JIEHTH) WM ODpa3yeMbl
Ha €e IIOBEPXHOCTU

7.2. OBMOTKMU

Panm BUTKOB OT OOHOTO M Dojiee, PAacIojio-—
KEHHBEIX Ha OINHOM UMJIMHIOPUUYECKOM [NOBEPXHOCTU

T'pynna IHOCJIeIOBaTeJIbHO COeIMHEHHHX BUTKOB
foJjlee OIDHOT'O BUTKA, KOHCTPYKTMBHO OOBEeOV—
HeHHAas M OTIEJIEHHAas OT OPYIMX TaKMUX ITPYIII
MM OOMOTOK

Karymkyu oBMOTKM, Ojamxalnume K ee JIMHEMHOMY
3aXUMy ¥ OTJAMUAKRIMECS 10 KOHCTPYKLUU OT
OCTAaJIbHEIX KaTylIekK

OBbmMoOTKa, CedeHMe BUTKa KOTOPOM COCTOMT U3
CedeHMM OOHOTO MJIM HECKOJIBKUX IapalljlelibHEIX
IIpOBOOOB, a BUTKM UM BCe UX IllapaJlJleJIbHEIE
IpoBOIA PACIIOJIOXEeHBl B OIMH pan (cJjou) 6e3
VHTEPBAJIOB Ha UMJIMHIOPUYUECKOM INOBEPXHOCTHU B
ee OCeBOM HallpabJjieHuM (cM. depT. 11)

ObmMmoTKa, cocTodmas M3 OByX (unu 6oJee)
KOHILIEHTPUUECKU PACIIOJIOXEHHBIX POCTHIX

UMIIMHOPUYECKMX OOMOTOK (CJIOEB)
(cM. uepT. 12)
ObMoTKa, cocTodllasg M3 pala KaTylek,

PacCIIOJIOXEHHEIX B OCEBOM HallpabBJIEHUN O0OMOTKMU

KaTymedyHass obMoTkKa, COOpaHHAasag M3 OTHOEJIBHO
HaMOTAaHHHEIX KaTylleK, BBIIOJIHEHHEIX B BUIE
IJIOCKMX CIOMpaJiell M3 ONHOI'O INPpOoBOIa WU
HECKOJIbKMX I[IapaJiJIeJIbHEIX IPOBOIOB

KaTymeuHas oBMOTKa, HaMOTaHHAaS HEIPEPHEBHEM
IPOBOIOM B BHMIE ILJIOCKUX CIMpaliey M3 OOHOTO
HpOBOHa MJIMM HEeCKOJIBKUX napanneanHX
nIpoBOIOB (cM. yepT. 15)

KarymeuHas ofMOTKa, B KOTOPOM MOPSAIOK



oBMOTKA &

7.2.10. &0OBMOTKaA C
[eperJjeTeHneM
KaTylmek&

7.2.11. &MHOTOCJIOMHASA
LVIMHOPUYECKAa S
kKaTyumedyHas obMoTKa&

7.2.12. &OmHOXOImOBAHA
BMHTOBas oOOMOTKA&

7.2.13. &IryxxomoBasa
(MHOTOXOmOBAS)
BMHTOBas oOOMOTKA&

7.2.14. &TpaHCHo3MUUSA
IPOBOIOOB OOMOTKM&

7.2.15. &CocpemoTo-
UEHHad TPaHCIO3MIMA
IPOBOINOB OOMOTKM&

7.2.16. &I'pynnoras
TPAHCIIOBULIMSA [IPOBOIOB
OBOMOTKIM&

7.2.17. &0Obmas
TPAaHCIIO3MLMSA IPOBOIOB
OBDMOTKU &

7.2.18. &PaBHOMEPHO
pacrnpeneseHHas
TPAHCIIOBULMSA IPOBOIOB
OOMOTKIM&

7.2.19. &llpeccywuee

KOJIBIIO OOMOTKME&

8.1. &HoMMHAJILHBI

[I0CJIeIOBATEJIbHOTO COENMHEHUS BUTKOB
OTJIMYAETCA OT IOCJIedOBaTEeJIbHOCTU UX
PacCIOJIOXEHMA B KaTylIKax

KaTymeuyHass oBOMOTKa, B KOTOPOM MNOPAIOK
[I0CJIeIOBATEeJIbHOTO COEINMHEeHMS KaTylleK
OTJIMYaeTCsa OT MOCJeHOBATEeJbHOCTM MX
PacCIoOJIOXEeHUSA B OOMOTKE

KarymeuHas ofMoTKa, KaxIas KaTylKa
KOTOPOM INpencTabyigeT COOOY MHOIT'OCJIOMHYIO
UMIMHOPUYECKYID ODOMOTKY

ObMOTKa, BUTKM KOTOPOM CJelyeT OIMH 3a
OPpYyTMM B OCEBOM HAIPAaBJIEHUM IO BUHTOBOM
JVHWM, a CeueHMe KaxXIoro BUTKA 00pas0oBaHO
CeUeHMAMM HEeCKOJIbKUMX I[apalljieJIbHBIX IIPOBOIOB
IIpAMOYI'OJIBHOI'O CeUeHMA, PpPacCIIOJIOXEHHBIMM B
OOVH PsAl B pPaIlIMajibHOM HalpaBJIEHUM OOMOTKM
(cM. uepT. 13)

ObmMmoTKa, cocTofdllas M3 OBYyX MiIu Oojee
ONHOXOIOBEIX OOMOTOK, B3aMMHO PaCIIOJIOXEHHEBIX
nonobHO xXoImaM Pes3bOBl NBYXXOIOBOI'O
(MHOTOXOIOBOT'O) BMHTaA (cM. uepT. 14)
VI3MeHeHM e B3aMMHOI'O PAaCIIOJIOXEeHUS
napaJijIesIbHEIX [IPOBOIOB B CEUEHMM BUTKA
OBMOTKM C LEeJIb0 YyPaBHMBAHMSA paclIpenesieHus
TOKAa MeXIOy HUMU

TpchnosmuM,q IIPOBOOOB 0BOMOTKM,
COoCpengoTO4YEeHHad B HECKOJIBKMX MeCTax B
OCeBOM HalipabJIEHUNM, IIPV 4YMCJIE MeCT MEHBbIEM,
ueM 4YMCJIO IIapaJlJIEJIBHEIX TIPOBOIOOB 6es omHOTO

CocpenoToueHHas TPAaHCIO3ULMSA, IPU KOTOPOMU
BCe IMapajulesjibHeHEe NpOBOHOa HEeNSATCS Ha IOBEe WU
foJiee TPYIIIH ¥ MBMEHIETCS B3aMMHOE
PACIOJIOKEHNE BTUX TI'PYIN 0e3 M3IMEeHEeHMUS
PaCIOJIOXEeHS MPOBONOB B IPYIIIe
(cM. uepT. 16)

CocpenoTouyeHHas TPAHCIO3MLUMA, [IPU KOTOPOM
M3MEHSEeTCs B3aMMHOE PaCIIOJIOKEeHME BCEX
IapaJijleJIbHEIX [NPOBOHNOB (CM. YepT. 16)

TpaHCHOBMHMH ImapaJiJIeJIbHBEIX IIPOBOIOB B BUMH-—
TOBOM WMJIM KATYHMEUHOV OOMOTKE, BHIIOJIHSIEeMAas
IyTeM M3MEeHEHMS PAaCIOJIOXEHMS BCEX MPOBOIOB
B psAle MeCT, PAaBHOMEPHO pacCIpeneJIeHHEX B
OCeBOM HalpaBJIeHUM OOMOTKM, IIPM UMUCIJIE MECT
He MeHblle 4YlMcCJla IIapaJlJIeJIbHEIX IIPOBOIOOB WMIIM
KaTyumek 6e3 omHoro (cm. uepT. 17)

MeTannnuecKoe pa3pes3HOoe WM HeMeTaJlJiu-—
YecKoOe KOJIbLO, pa3MelleHHOe MexAy KOHLEeBOM
n3oygauMer OOMOTKM M APMOBBEIMM OajikaMMu
TpaHchopMaTOpPa C LEeJIbIo OCYUEeCTBJIEHMSA OCEBOMU

IPECCOBKM OOMOTKM

8. PEXVMH ¥ MPOLECCH

| PexuMm paboTel TpaHchopMaTOopa Ha OCHOBHOM



pexuM TpaHchopMaTOpa&

8.2. &ABAPUIHEI PEXUM
TpaHchopMaTOpa &

8.3. &llapajjyesibHas
pabora
TPaHCOOPMaATOPOB &

8.4. &PexmMm XOJIOCTOTO
xona TpaHcdopMaTopas&
#X. x. TpaHchopmaTopa#

8.5. &OMNBIT XOJIOCTOTO
xoma&
#OmelT xX. X.#

8.6. &PexyM KOPOTKOTIO
3aMBIKAHM A
TpaHchopMaTOpPa &

8.7. &OIBIT KOPOTKOTO
3aMEIKaHMS I[1aPh
OOMOTOK&

#OmelT k. 3. IapH
OBmoTOoK#

8.8. &PexumMm HaTpy3KHU
TpaHchopMaTOpPa &

OTBETBJIEHUNM MPU HOMMHAJLHBIX BHAUEHUSX
HANPSXEHWS, UYaCTOTH, HATPY3KM M HOMMHAJILHBIX
YCJIOBMSAX MeCTa YCTAHOBKM M OXJIaXIanlein
cpemns

PexyMm pabGoOTh, OPM KOTOPOM HAIPSIXEHUE WUIIU
TOK OOMOTKM, MM YacCTU OOMOTKM TaKOBEl, YTO
Opy OOCTATOYHOM NPOOOJIXMTEJIBHOCTU 3TO
yIpoXaeT IOBPEeXIEeHMEM UM Pa3pylleHVeM
yacTel TpaHcbopMaTopa

PaBboTa OBYX MJIM HECKOJIbBKUX TpaHCchOOpMaTOpPOB
IpM IapajlyleJIbHOM COEeIMHEHMM HEe MeHee, UYeM
IOBYX OCHOBHEIX OOMOTOK OINHOI'O M3 HUX C TaKMM
K€ YMCJIOM OCHOBHBIX OOMOTOK IPyI'OT'O
TpaHchopmMaTopa (OpyIMx TpaHCOOPMaTOPOB)

PexuM paOOTE NPM OUTAHUM OHOHOM M3 OOMOTOK
TpaHchopmMaTopa OT MCTOUHMKA C IIE€PEMEHHBM
HaNpsSXeHMeM U OpyTMxX OOMOTKax, HEe BaMKHYTBIX
Ha BHeWHMEe Lenu.

[IpuMeuaHme. Ecam HeT chneuralJibHOM OTOBOPKM,
TO IpennoJjlaraeTcs, YTO HalpsSXeHMe MCTOUHMKA
OMTAaHMSA PABHO HOMMHAJIBHOMY HANPSXEHMIO
MNEPBUYHOM OOMOTKM M CUMHYCOMIAJILHO, a
JyacToTa paBHa HOMMHAJIBHOM UYacTOTe
TpaHchopMaTOpPa

PexyM XOJIOCTOTO Xoma TpaHcbopmaTopa,
OCYWEeCTBJISEMEI IIPY HOMMHAJIBHOM YacCTOTE U
PaBJIMUHEIX BHAUYEHUSAX CUHYCOMUIAJILHOTO
HaOpSaXeHMS [IEePBUUHOM OOMOTKM C LeJIbio
OIIBEITHOTI'O onpeneneHMH HOTepb M TOKa
XOJIOCTOT'O XOIa ¥ IPYI'MX IapaMeTpoOB U
XapaKTEPUCTUK TpaHchopMaTopa

PexuM paboTel TpaHchopMaToOpa INIPU IUTAHUU
x0T OB OOHOM M3 OOMOTOK OT MCTOUHMKA C
[IEPEMEHHEIM HalpPSXeHMEM IIPU KOPOTKOM
3aMBIKAHMM Ha 3axXMMax OINHOM M3 IPYyIUX
OBOMOTOK.

IpumeuaHre. Eciy HeT cheumajibHOM OIT'OBOPKM,
TO INpennojlaraeTCs, UYTO HaIpSXeHMEe MCTOUYHMKA
NOMTAHUSA PaBHO HOMMHAJIbLHOMY HaIPSAXEHMIO
MNEPBUYHOM OOMOTKM M CMHYCOMIAJIbLHO, a eIo
JyacToTa paBHa HOMMHAJIBHOM YacTOTe
TpaHchopMaTOpPa

PexrM KOPOTKOTI'O BaMbIKaHMA, OCYUECTBJIISEMEIN
C LEeJNbl OIBITHOTO OIpeleJIeHMS NOTEPb
HaOpSXeHMS KOPOTKOI'O 3aMbIKaHUA UM IPYIUX
napaMeTpoOB M XapaKTEePUCTMK Iapbl OOMOTOK
TpaHchopMaTOpa INPM HOMMHAJIBHOM YacTOTe U
IIOHMXEHHOM NPOTMB HOMMHAJIBHOTO HANPSAXEHUS
Ha OIHOM M3 OOMOTOK, IIPM 3aKOPOUYEHHOMU
BTOPOM OOMOTKE B3TOM INapbl M OCTaJIbHEIX
OBMOTKAax, He 3BaMKHYTHX Ha BHEUIHME Lelu

PexuM pa®oTe BO3DYXIEHHOTO TpaHcbopMaTopa
OpY HalMuuM TOKOB HE MeHee, YeM B IOBYX €TI0
OCHOBHEIX OOMOTKax, KaxIas M3 KOTOPEX
3aMKHYTa Ha BHEUHOKO Lelb.

[lpuMeuaHue. [IpyM 3TOM HE YUMTHEBAKTCA TOKM,
npoTekamouye B OByxX UM 6Oojiee oOMOTKax B
pexmuMe XOJIOCTOT'O Xona



8.9. &HoMmMHAILHEM
pPexuM HaT'py3KU
OBYyXODOMOTOUHOTO
TpaHchopMaTOpPa &

8.10. &HOMMHAIBHEIM
pPexuM HaT'py3KU
TPEeXOOMOTOYHOT'O
(MHOTOOOMOTOUHOTO)
TpaHchopMaTOpPa &

8.11. &IomyCTUMEI
pPexrM HaIr'py3KU
TpaHchopMaTOpa &

8.12. s&lleperpy3ka
TpaHchopMaTOpa &

8.13. &lonmycTumMmas
rneperpyskas&

8.14. &JonycTumasa
cucrTeMaTmMuecKkas
neperpyskas

8.15. &JonycTumMmasa

aBapuMHasg neperpyskaé

8.16. &HarpyzouHas
CHOCOBHOCTH
TpaHchopMaTOpa &

8.17. &Boz0OyxmeHUue
TpaHchopMaTOPa &

8.18. &llepeBozbyxme-—
Hre TpaHchopMaTopas

8.19. &llpeBHIEeHME
HOMMHAJIBEHOT'O
HaNPAXeHUS
TpaHchopMaTOpa &

8.20. &PerynmpoBaHMe
HaNpsaXeHUs
TpaHchopMaTOpa &

PexyMm Harpysky TpaHchopMaTopa HOMMHAJILHBM
TOKOM IIPM HOMMHAJIbHBEIX YACTOTE M HAPSIXEHUU

PexyM HATpPy3KM TPeXOoOMOTOUYHOTO
(MHOT'OOBMOTOUYHOT'O) TpaHchbopMaTopa,
yCTaHOBHeHHHﬁ HOPMAaTVMBHEIM IOOKYMEHTOM

PexyM NPOHOOJIXKMTENIbBHOM Harpy3KM TpaHchop-—
MaTOpa, IIPM KOTOPOM PAaCUETHBI M3HOC M30JII—
Uy OOMOTOK OT HarpeBa He MNPeBOCXOAONT
M3HOC, COOTBETCTBYKUMM HOMMHAJIBEHOMY PEeXVMY
paboTE.

[lpuMeyaHMe. MeTon M HOPMEL OJIA pacueTa
M3HOCA M30JIALMM yCTaHABJIMBAKTCA HOPMAaTMBHEM
OOKYMEHTOM

Harpyska TpaHcdopMaTOopa, IPM KOTOPOI
PaCUYeTHHM M3HOC M30JaUuuM OOMOTOK,
COOTBeTCTBmeMﬁ YCTAHOBUMBIIVIMCA IIPEBBIISHMAM
TEMIIEPATYPH, IPEBOCXOIUT M3HOC,
COOTBETCTBYOIMM HOMMHAJILHOMY PeXxuMy pPpadoTH

[leperpy3ka TpaHchopMaTopa, paszpeleHHas
HOPMAaTVMBHEIM IOOKYMEHTOM

OrpaHMUYEHHasa IO OJIUTENbHOCTM Ieperpy3ka
TpaHchopmMaTOopa, NPM KOTOPOM pacCuUeTHHIM
MBHOC M30JAUMM 3a YyCTaHOBJIEHHOE BpeMs
He IIPEeBOCXOIMUT M3HOCA 3a Takoe Xe BpeMs
IPpY HOMMHAJIBHOM pexXxuMe pabOTH.

[lpyMeuaHMe. YCTaHOBJIEHHOE BpeMA
OOHM CYTKM) BKJIOUaeT IJIMTEJIbBHOCTb
eperpy3ky U IOJIUTEJIbHOCTL IpedumecTBylleln
¥ IDOCJiedyKlley HaTIpys30K

(0BBIUHO

lleperpyska TpaHchopMmaTopa, IOONYyCTMUMAS B
ABAPUMHLIX PEeXVMMAax, BEeJIMUMHA M IJIUTEJILHOCTDH
KOTOPOM YyCTAHOBJIEHH HOPMATUBHEIM NOKYMEHTOM

COBOKYIIHOCTBL IOOMNYCTMMEIX HATPY30K U
Ieperpy30K TpaHcbhopmMaTopa

CosmaHMe OCHOBHOI'O MAT'HMTHOI'O IIOJIA
TpaHchopMaTOpa NyTeM NONKJIOUEHMS OIHOM
MM HECKOJIBKMX OOMOTOK K OIHOM WMJIM
HECKOJIbKMM CEeTHAM MM IOPYyIMM MCTOUHMKAM C
COOTBETCTBYOUYMY HOMMHAJILHEIMM HallpSXeHUSMHU
M Y4acToOTOoMu

YBenyueHre MAaTUHUTHOM MHOYKUMM B MATHUTHOMN
cucrTemMe TpaHcbopMaTOpa IO OTHOWEHMO K
VMHIOIYKLMM B PexyMe XOJIOCTOTO XOoma

[I[peBHIIEHME HANPSAXEHMS CeTM, B KOTOPY
BKJIIOUeHa OOMOTKa TpaHcbopmMaTopa, IO
CPaBHEHMIO C HOMMHAJILHBEIM HalpsSXeHMeM OOMOTKMU
Ha BKJIOUEHHOM OTBETBJIEHUU

VI3MeHeHVEe B COOTBETCTBMUM C 3aIdaHHBM
PEXMMOM MM CTabuIM3alMsa HANPSXeHMS OIHOM
uny toJjiee OOMOTOK IIPM [IOMOWM CHIeLMaJIbHOI'O



8.21. &llponmosbHOE
peryarpoBaHue
HaNpSaSXeHUa&

8.22. &llonmepeuHoe
perynMpoBaHue
HaNpSaSXeHUa&

8.23. &lpomosibHO-
IonepeyvHoe peryiau-
POBaHME HaAPAXEHUSI&

8.24. &PerynupoBaHMeE
HaNpsaXeHusa TpaHchop-—
MaTopa B HeuTpanmé

8.25. &PerynmpoBaHMe
HaNpPSXeHUS TpaHchop-—
MaTopa B JIMHUUE

8.26. &EcTecTBeHHOE
MaCJIgaHOe oXJlaXOeHure&

8.27. &EcTecTBeHHOE
BO3OYUHOE OXJIaXIeHMES&

8.28. &Iyrneroe
oxJIaxIeHue &

8.29. &UMPKYJIALMOHHOE
oxJIaxIeHue &

8.30. &MacmsaxHo-
BOIOAHOE OXJIaXIeHNe
TpaHchopMaTOpa &

8.31. &HamnpaBJyieHHOE
LUUPKYJIALUMOHHOE
oxJIaxIeHue &

9.1.1. &Belcuee
HanpsaXeHre
TpaHchopMaTOpa &

YCTpPOMCTBAa

PerynmpoBaHMe HaNpSaXeHUa TpaHchopMaTopa
C MBMEeHeHMVEM WM CcTabuiamzalumrer ero 3HaAUeHUS

PerynupoBaHMe HalpaXeHUs TpaHchopMaTopa
C MBMEeHeHMEeM MM cTabuimszaumen ero ¢aswl

PerynupoBaHMe HaNpSXeHUS TpaHchopMaTopa
C M3MeHeHMeM MM cTabuims3aluel ero SHaUYeHUS
n Gasel

PerynmpoBaHMe HaNpPSXeHMS TpaHchopMaTopa
nyTeM [epeKJIoUeHMsT OTBETBJIEHUM OOMOTKM,
PACIOJIOKEHHEX BOJM3M e€e HeUTpalu

PerynupoBaHMe HaNPSXeHMs TpaHcbopMaTopa
NyTeM [IepeKJIoUeHMsa OTBETBJIEHUM OOMOTKMU,
PACIOJIOXEHHEX BOJIM3M OT 3axmuma,
IPUCOEOUHAEMOTO K CeTU

OxJlaxIeHMe dYacTey MacCJSHOI'O TpaHcdopmaTopa
IyTeM €CTEeCTBEHHOM KOHBEKLUM Macja IpKu
OXJIaXIEHMM BHEUHEM [NOBEPXHOCTM Oaka U
YCTAHOBJIEHHEIX Ha HEM OXJIaIMTeJIbHEIX B2JIeMeH—
TOB I[IOCPEINCTBOM E€CTECTBEHHOM KOHBEKUUMU
BO3OyXa M JIYyUYEUCIYCKaHMS B BO3OYXE.

[lpuMeuaHMe . AHAJIOTUMUHO OIpenesyigeTCs
€CTeCTBEHHOEe OXJIaXIeHMe IIPpU 3allOJIHEHUU
TpaHchopMaTopa IPYI'MM XUIOKMM IUDJIEKTPUKOM

OxJlaxmeHMe dYacTey CyxoT'o TpaHcbopmaTopa
IyTeM eCTEeCTBEHHOM KOHBEKUMM BO3IOyxa U
YaCTUUYHO JIYUYEMCIYCKAaHMS B BO3OYyXe

OxnaxneHre TpaHchopMaTopa C MCIOJIb30BaHMEM
NPUHYOUTEJIEHOTO IIOBHIIEHMS CKOPOCTM IOBVIKEHMS
BO3IOyxa, OXJIaXIAKnIeIro OTHeJIbHBE YacTu
CHUCTEMHE OXJIaXIOEeHMS MJIM aKTMBHY YacCTb
TpaHchopMaTOpPa

OxJaxmeHre TpaHchopMaTopa C MCHIOJB30BAHUEM
NPVHYOUTEJILHOTO MMOBHIIEHWS CKOPOCTM IOBWXEHUS
3aMOJIHAKIETO TPaHChOOPMATOP TEMNJIOHOCUTEIS
IpM IIOMOWM HACOCOB WJIM BEHTUJISTOPOB

OxJlaxOeHre MacCISHOT'O TpaHcdopMaTopa C
NPUHYIOUTEJNIbHOY LUMPKYJIALMEN Macja depes
OXJIaOUTENM, OXJIaXIaeMele BOIOM.

[lpyMeyaHMe . AHAJIOTUYHO OIpenesigeTCHd
BOIsHOE OXJIaxIeHMre IpM 3BalloJIHEeHUU
TpaHchopmMaTopa IOPYIMM XUIOKMM IUBJIEKTPUKOM

IUPKYJISAUMOHHOE OXJIaXIeHMre C KaHajms3alueln
OBMXEHMS TEeIJIOHOCUTE IS BHYTpM Oaka
TpaHchopMaTOpPa
[IAPAMETPH TPAHCOOPMATOPA
9.1.

Obwmre napameTPBL

HamboJsbiiee M3 HOMMHAJIBHEIX HaIlpPsaXeHUM
OoOMOTOK TpaHchopMaTOpa



#BH#

9.1.2. &Husmee
HalpsaxeHue
TpaHchopMaTOpPa &
#HH#

9.1.3. &Cpennee
HalpsSXeHue
TpaHchopMaTOpPa &
#CH#

9.1.4. &HanpsxeHUue
KOPOTKOT'O 3aMbIKaHMS
napsl OOMOTOK
TpaHchopMaTOpa &
#HanpsxeHre k. 3.#

9.1.5. &HanpsxeHue
KOPOTKOTO 3BaMBIKAHMA
TpaHchopMaTOpa &
HanpaxeHue k. 3.

9.1.6. &lVzmeHeHUE
HaOpsaXeHUS I[1apbl
0BOMOTOK
TpaHchopMaTOPa &

9.1.7. &Konzdduument
TpaHchopMaLIMM &

HammMeHbllee M3 HOMMHAJIbHBIX HaHpHXGHMﬁ
0oBOMOTOK TpaHchopMaTOpPa

HoMmHanbpHOEe HaOpsaxXeHMe, ABJdleecsH
NPOMEXYTOYHEIM MEXIY BEICIMM M HW3MMM
HOMMHAJIBHEIMM HaNPAXEHMAMM OOMOTOK
TpaHchopMaTOpa .

IpuMeudaHue. Ipu Haamuum OoJjiee Tpex lenen
¥ OBYX MM OoJiee NPOMEeXyTOUHHBIX HAalpAXEeHMN
5TM HaNpPAXeHMs, HadMHasa c Oojiee BEICOKOTO,
cyjenyeT MMeHOBaTh: '"'lepBoe cpenHee",
"BTOPOE cpenHee" m T.n.

[IpBeneHHOE K PacCdeTHOM TeMmIepaTrype
JIMHEMHOE HalpsXeHMe, KOTOpOe HYXHO INOIOBECTU
IPY HOMMHAJIBHOM YAaCTOTE K JIMHEMHEM 3axXyMmaM
OOHOV M3 OOMOTOK IIapel, UYTOOE B 2TOM OOMOTKE
YCTaHOBUJICS TOK, COOTBETCTBYUMI MeHbleN U3
HOMMHAJIBHEIX MOIHOCTENM OOMOTOK IIaphl IIPKU
3aMKHYTOM HAKOPOTKO BTOPOM OOMOTKE IIapPhl U
OCTAaJIbHEIX OCHOBHEBEIX OOMOTKAX, HE SBaMKHYTHIX
Ha BHeWHMEe Lenu

Hanpﬂerme KOpOTKOPO 3aMBIKAHM A napH
OOMOTOK IJIS IOBYXOOMOTOUHOT'O M TPM 3BHAUEHUS
HANPSXEeHUS KOPOTKOI'O 3aMBIKAHMSA IJIS Tpex Iap
0OMOTOK: BEICHWIETO M HMBUWEIO, BHCIIETO U
CpelHeT'0, CpemHEeI'0 M HU3UWEeI'0 HalpSXeHUS -—
OJ1d TpexoOMOTOUHOTO TpaHchopMaTopa.

[IpuMeuaHue. i MHOT'OOOMOTOYHOT'O
TpaHchopMaTOopa C N OOMOTKaAMM UMCJIO BHAUEHUMN
HaOpSXeHMS KOPOTKOI'O BaMbIKaHUSI PaBHO
n(n - 1)

ApubMeTrueckas Pasz3HOCTL HANPSIXEHUM IpU
XOJIOCTOM XOIe OOMOTKM Ha IaHHOM OTBETBJIEHUU
M HAIIPAXEHMA Ha €€ 3aXMMax IIPM 3aOaHHBIX
TOKE HAarpy3kKM UM KO3bduuMeHTe MOIHOCTHU,
KOT'Ia HalpSXeHMe Ha OPpYyIroM OOMOTKE Iaphl
PaBHO e€e HOMMHAJIbLHOMY HAaNPSIXeHMIO, eCJM OHa
BKJIDUEHA Ha OCHOBHOM OTBETBJIEHUM, WUIIU
HAIIPAXEHNMIO OPpyI'oro OTBETBJIEHMA, Ha KOTOpOoe
OHa BKJIOUEHA MPM OCTAJIBHEIX OOMOTKAX, HEe
3aMKHYTEIX Ha BHENHMYE Lenu

OTHOWEeHMe HalpSXeHUM Ha 3axXuMax IBYX
O0OMOTOK B peXxmuMe XOJIOCTOI'O XOoIa.

MpuMmeuaHusa. 1. g OByxX OOMOTOK CUJIOBOTO
TpaHchopMaTOpPa, PACIIOJIOXEHHEIX Ha OIHOM
CTepXHe, KO3QOMUMeHT TpaHchopMaumum
[IPMHYMAaETCS PaBHBIM OTHOUWEHMIO UMCeJl UX
BUITKOB.

2. B TpexdaszHoM (MHOTODaz3HOM) TpaHchopMa-—
Tope kKOBOOULMEHTH TpaHchbopMaumy Injisa (Qa3HBIX
1 MexnydasHEIX HaNPSXEeHUM MOTyT OBITb
Pa3JIMUHEIMU .

3. B mByxoOMOTOUHOM TpaHcbopmMaToOpe
KonbOuLIMeHT TpaHchoOpMalMM PaABEH OTHOUEHMIO
BEICIIETO HANPSXEHMS K HUBIEMY; TpexoOMOTOou-
HBEIMI TpaHchopMaTOp MMeeT Tpu KO2QduIMeHTa



9.1.8. &3HaueHue
CTYIeHV PeryJIMPOBaHUS
HaNIPSIXEHUI &

9.1.9. &ImanasoH
peryamMpoBaHmnA
HaNpSaSXeHUAa&

9.1.10. &Tok
XOJIOCTOT'O XOIa
TpaHchopMaTOpPa &
#Tok x. X.#

9.1.11. &Tox
KOPOTKOI'O BaMEIKaHUA
TpaHchopMaTOpa &
#Tox k. 3.4

9.1.12. &YCTaHOBUB-
LUMCS TOK KOPOTKOI'O
3aMEIKAHMA &

9.1.13. &HauBomybummi
YCTaHOBUBIMUMCH TOK
KOPOTKOI'O 3BaMBIKaAHMA&

9.1.14. &YmapHHM TOK
KOPOTKOI'O 3BaMBIKAHUA&

9.1.15. &Hamubompumin
YIOAPHBIY TOK KOPOTKOIO
3aMBEIKAHMA&

9.1.16. &KpaTHOCTBH
YCTaHOBMBIIEI'OCH TOKa
KOPOTKOI'O 3aMBIKaHMA&

9.1.17. &YnapHEM
KOnbOMLIMEeHT TOKa
KOPOTKOI'O 3aMBIKaHMA&

9.1.18. &Uuprynupy-

OIUM TOK B YCTPOMCTBE
PeryIMpOBaHMS Halpsa—
XEHMSA TOoHO HAaTPys3KOM&

9.1.109.
MOIIHOCTB
TpaHchopMaTOpa &

&Tunoeas

Tpch®opmauMM — BEICHIET'O M HM3Mero, BBEICIEI'O
n cpengHero, CcCpenmHero M HUM3MeIro HaHpHXGHMﬁ

HamMeHbmas pa3HOCTL HANPSXEHMM,
IpY PeryJIMpOBaHUMU

noJsiyyaeMas

PasHOCTH MAaKCMMAJIbHOTO UM MMHUMAJILHOTO
HaOpsSXeHUs OOMOTKM, I[IOJIyYaeMHX IIPpU
perynMpoBaHmum

TOk IIEPBUUYHOM OCHOBHOM OOMOTKU
TpaHCcdopMaTopa B PexXMuMe XOJIOCTOI'O XoIa U
HOMMHAJIEHOM CUMHYCOMIAJILHOM HAIPSIXeHUN
HOMMHAJIBHOM YaCTOTH Ha €e SBaXyMax.

[lpyuMedaHue. Y Tpex®a3HOTO M MHOTOPasHOTO
TpaHcPopMaTopa TOKOM XOJIOCTOTO xXOIa
cuMTaeTcs cpenHee apmudMeTMUEeCKOE TOKOB BCEX
daz

Toxk B OOMOTKe TpaHcopMaTopa IpuU
VCIBITAHUAX Ha CTOMKOCTL IIPM KOPOTKOM
3aMBIKAHMM B ONOHOM M3 CeTelM, NPUCOeIMHEHHEBIX
K 3axyMmaM TpaHchopmaTopa

[ericTRyoIee 3HAUEHME TOKA KOPOTKOI'O
3aMEIKaHMsA, OolpenesiseMoe 0es3 yueTa
CBOOOOHOTO TOKa IIPM HEM3MEHHOM HAIlPSIXEHUU
Ha BaxuMmax I[NepBUUHOM OOMOTKM TpaHcbopMaTopa

YCTAaHOBMBIMICSA TOK KOPOTKOTO SBaMEIKAHMS
TpaHcbopMaTOopa, OIpemesiseMblll C yueToM
PerJIaMeHTUPOBAHHOTO PEeaKTUBHOTO
CONPOTHUBJIEHMSA NMUTAIEV CeTM, Ha KOTOPHM
TpaHchopMaTOP OOJDKEH OBITH PAaCCUMTaH

HanboJibliee MTHOBEHHOE 3HAauyeHMe ToKa
KOPOTKOTO 3aMbIKAHMUSA, OlNpenejiseMoe KakK CyMMa
MI'HOBEHHHIX SHAUEHMI BHHYXISHHOTO TOKa U
CBOBOONHOTO TOKa B IMPOLECCe KOPOTKOTO
3aMBIKAHWA

YIOapHB TOK KOPOTKOI'O BaMBIKAHMA IIPK
HauboJblleM BHHYXIEHHOM TOKe ¥ HamboJiblieMm
BOBMOXHOM MJIM YyCTAHOBJIEHHOM HOPMAaTWBHEM
OOKYMEHTOM CBOOOIHOM TOKeEe

OTHOWEHME YCTAaHOBUBIIETOCS TOKa KOPOTKOI'O
3aMEIKaHMsA TpaHcdopMaTOopa K HOMMHAJIbHOMY
TOKY

OTHOUWEeHMEe YZAapHOI'O TOKa KOPpOTKOI'O
3aMBIKaHMA K aMIJInTyne HauboJIblero
YCTAHOBUMBIIETOCA TOKa KOPOTKOI'O 3aMBEIKAHUMA

Tox, NpPOTeKapmM¥ B KOHType, CcoIepxalleM
4JacTb OOMOTKM Mexny IOBYyMA OTBETBJICHMAMU U
TOKOOTPAHUUMBAKIUN PE3UCTOP MM OOMOTKY
peakTopa, OO BO3OEMCTBUEM HANPAXEHMS MeXIy
OBYMSA OTBETBJIEHMAMM B MpPOLECCe MepPeKJIUeHNI

[ToslycyMMa MOMHOCTEM BCeX udacTel OOMOTOK
TpaHchopMaTOpPa .

[IlpMeuyaHMe . MOWHOCTBHI YaCTU OOMOTKMU
ABJIAETCSA INpoU3BenNeHMe HauOOoJblLero IOJIUTEJIBHO
OONyCTMMOI'O B DTOM YacTM TOKa Ha HamboJbliee



9.1.20. &MomHOCTBH
O0OMOTKMU
TpaHchopMaTOPa &

9.1.21. &3nexTpomar-
HMTHasd MOIHOCTbBb
aBTOTpaHcbopMaTopas

9.1.22. &3OyexTpuuec-—
Kas MOUHOCTHb
aBTOTpaHchbopMaTopas

9.1.23. &llpoxonHasa
MOIHOCTBE aBTOTPAHC—
bopmaTopas

9.1.24. &lloTepu
TpaHchopMaTOpa &

9.1.25. &lloTepu
XOJIOCTOTO XOIa&
#lloTepn xX. xX.#

9.1.26. &MaTHUTHEIE
rnorepm&

9.1.27. &lloTepu
KOPOTKOT'O SBaMBIKAHUSI
Iapel OOMOTOKG&
#lloTepn k. 3.4

9.1.28. &lloTepu
KOPOTKOI'O 3aMBIKaHMA&
#orepn k. 3.4

9.1.29. &OCHOBHEE
noTepm B TOKOBE-—
OYIMX YacTAX&

OJIVMITEJIBHO IOOIIyCTMMOE HallpAXeHME 3TOM YacTHU

[TonTHass MOWHOCTHL, NOIOBOOMMAS K 3TOM 0OOMOTKE
OT BHEWHeM Lely MM OTBOIMMas OT Hee BO
BHEUHI Lelb

MomHOCTEL, IIepelaBaeMas aBTOTpaHCcbopMaTOPOM
Y3 ONOHOM CeTM B IPYyI'yI NOCPEeICTBOM
DIJIEKTPOMATHUTHOM MHIOYKILMM, PaBHasAg MOWHOCTU
obumer MM IOCJIeIOBaATEJIbHOM OOMOTKMU
aBTOTpaHchopmMaTopa

MOmHOCTE, HEINOCPENCTBEHHO lepelaBaeMas
aBTOTPaHChOOPMATOPOM M3 OIHOM CeTM B IOPYyI'YIO
DIIEKTPUUECKMM NIyTeM OJaromapsa TajlbBaHUUeC—
KOM CBA3M MeXOy COOTBETCTBYKUMMM OOMOTKAMMU,
PaBHAS NPOMU3BEIEHUI0 HANPAXeHMUsS odueM
OBOMOTKIM Ha TOK IIOCJIENOBATEJILHOM OOMOTKMU
aBTOTpaHcbopMaTopa M KO2QOMLUMEHT,
YUMTBEBALIUY 4YMCIIO das

MomHOoCThL, IHepenaeaeMass aBTOTpaHCchPoOpMaTOPOM
M3 OOHOM CeTM B IpyIyKl, PaBHasg CyMMe €ro
DIIEKTPOMATHUTHOM UM DBJIEKTPUUYECKOM MOUHOCTEMN

AKTMBHAS MOUWHOCTL, pPacxomyemas B MATHUTHOM
cucreMe, OOMOTKaxX UM IOPYIMX UYACTAX TPaHC—
bopMaToOpa NpM Pas3JIUUHEIX pexmuMax padoTh

lloTepn, BO3HMKAKIME B TpaHcbopmMaTope B
pexXyMe XOJIOCTOTO XOIa MNPY HOMMHAJIBHOM
HANIPSIXEHUM UM HOMUHAJILHOM YacToTe

[loTepu, BO3HMKAKIME B MAaTHUTHOM CUCTEME
TpaHchopMaTopa B pPEeXMME XOJIOCTOTO XOoma IIpu
HOMMHAJILHOM HANPSKeHUU Y HOMUHAJBLHOM
yacToTe

[IpyBeneHHBIE K PACUEeTHOM TeMIepaType
IoTepu, BO3HMKAKIME B TpaHcbopMaTope HIpuU
HOMMHAJIbHOM YacCTOTe IIPpM YyCTaHOBJIEHUU B
OoOHOM M3 OOMOTOK TOKAa, COOTBETCTBYKIETO
MEHBbIIEeM M3 HOMMHAJIbHEIX MOIHOCTEM OOMOTOK
DTOM Iapel, IPM BaMKHYTOM HAKOPOTKO BTOPOMU
OOMOTKE Iaph M OCTAJIbHBIX OCHOBHEIX OOMOTKAaX,
He SaMKHYTHIX Ha BHEIHME Lenu

[IoTepr KOPOTKOI'O BaMBIKAHMA HNapsel OOMOTOK
OJIg OBYXOOMOTOUHOTO M TPM SBHAUEHMS II0TEepb
KOPOTKOT'O 3aMHKAHMSA OJiS TpexX nap OOMOTOK:
BEICIIET'O M HMBIETO, BLHCILIEIO M CPemHEero,
CpelHeT0 U HMBIEIO HAaNPSXeHUM - IoJd
TPex0oOMOTOUYHOT'O TpaHchopMaToOpa.

[IpuMmeuaHusa. 1. g MHOTTOOOMOTOYHOT'O
TpaHchopMaTOopa C n OOMOTKaAMM UMCJIO BHAUYEHUMN

n(n - 1)

2. O6MOTKM [apbl HOOJIXHE OBITH BKJIOUYEHEl WUIIU
3aMKHYTE HAaKOPOTKO HAa OCHOBHBIX OTBETBJIEHMAX

[IoTepr B OOMOTKAX U IOPYI'MX TOKOBEIYUMX
yacTsaxX TpaHcbopMaTopa, ONpenesyiseMele TOKOM
IOaHHOM OOMOTKM WMJIM TOKOBeIylleM YacTu U ee
BJIEKTPUUECKYM COINPOTUBJIEHMEM, M3MEPEHHEM
IpM MNOCTOSHHOM TOKEe



9.1.30. &IJoBaroOuUHEE
IoTepm B OIBITE
KOPOTKOI'O 3aMBIKaHMA&

9.1.31. &IJoBarOUHEE
noTepm B TOKOBEOYUMX
JacTax&

9.1.32. &lloTepu oT
LUUPKYJIUPYOLMX TOKOB&

9.1.33. &JoBaBOUHEE
IoTepru B BJIEMEHTax
KOHCTPYKUUME&

9.1.34. &CymmapHEe
norepn
TpaHchopMaTOpa &
9.1.35. &OTHOCHUTEJL-

HBEIE TIOTEepPU&

9.1.36. &CroMKOCTB
TpaHchopMaTOpa NpH
KOPOTKOM SBaMBEIKaHUME&

9.1.37.
MMYeCcKkas CTOMKOCTBb
TpaHCchopMaTOpa NpM
KOPOTKOM 3aMBEKaHUME

9.1.38. &Tepmmueckas
CTOMKOCTb
TpaHCchopMaTOpa INpH
KOPOTKOM 3aMBEKaHUME

&3JyIexTponoMHa -

Pas3HOCTBL IIOTEPb, MBMEPEHHEIX [IPU
ONpeneJIeHHOM TOKE B OIBITE KOPOTKOIO
3aMBIKaHMS, M OCHOBHBIX IIOTEPb B TOKOBEIYNMX
YacTsax, ONPEeNeJIeHHEIX IIPM TOM Xe TOKe

[IoTepu OT TOKOB, HAaBENEHHEHIX II0JIEM
paccedHrMd B TOKOBeOylMX UYaCTHAX
TpaHchopMaTOPa

[IoTepu OT TOKOB, HaBEIEHHHX I[OJIEM
paccedaHMsa U BaMBEKaARIMXCA B IapajllesIbHO
COEeNMHEHHEIX BeTBAX OOMOTOK TpaHchopMmaTopa

[loTepy OT I'UCTEepesMcCa M BUXPEBEX TOKOB,
BOBHMKAaOIME B MeTaJJIMUdeCKUX IeTajlax
TpaHcdopMaTopa OT BO3OEMCTBUA MOJA
paccedaHua.

[lpuMeuaHme. B nmoBGaBoOuHBIE [IOTEPU B
3JIEMEHTaxX KOHCTPYKUMM TpaHchopMaTopa He
BXOOAT MNOTEPU OT BUXPEBBIX TOKOB U
TrMCTepesMsca B aKTMBHEIX MaTepualax

CyMMa MNOTEepb XOJIOCTOT'O XOHa U MNOTepb
KOPOTKOTO 3aMeKaHMA TpaHchopMaTopa.
[lpuMeuaHue. [Insa TpexOoOMOTOWHOTI'O
TpaHchopMaTopa 3a MNOTepU KOPOTKOI'O
3aMBIKaHMA TIPVMHMMAETCA HauboJkllee mu3 TpEX
3HAUYEeHUM [NOTepb corJjlacHo m. 9.1.28

OTHOIEHMEe [OTEeph XOJIOCTOTO XOXa, IOTepb
KOPOTKOTO 3aMbIKaHMS MIIM CYMMAapHBEIX [IOTEPb
TpaHchopMaTopa K €r0 HOMMHAJIBHOM MOWHOCTM

CrnocoBbHOCTBL TpaHchopMaToOpa MNPM BKJIIOUEHUU
Ha JIIOOOM OTBETBJIEHMM BHIOEPXMBATH Oe3
[IOBPEeXIeHM) BHEUHME KOPOTKME 3aMEKaHMSI

CnocobHOCTb TpaHchoOpMaTOpa BHIOEPXMBATH
fes3 NoBpeXOeHUM OMHaMMUeCKMe BO3IOeMCTBUS,
BO3HMKAKIME [IPY BHEMHEM KOPOTKOM 3aMBIKaHUU

CnocobHOCTb TpaHchoOpMaTOpa BHIOEPXMBATH
fes3 MNOBpexXIOeHUM TepMMUecKMe BO3IeMCTBUSA,
BOS3HMKAWIME [PV BHEMHEM KOPOTKOM 3aMBIKaHUMU

9.2. HoMMHAJILHEIE OaHHBE TpaHcbopmaToOpa

9.2.1. &HoMMHAJILHEE
IOaHHBEe

TpaHchopMaTOpa &

9.2.2. &HoMmHabHas
MOIIHOCTBb OOMOTKM
(oTBEeTBJIEHUSA
oBbMOTKM) &

YKaszaHHEE M3TOTOBUTEJIEM IIapaMeTpPH
TpaHcbopMaTopa (HampuMep, YacToTa,
MOWIHOCTBL, HAIpPsXeHMue, TOK), obecneumBapume
ero paboTy B YCJIOBUSAX, YCTaHOBJIEHHBIX
HOPMATMBHEIM OOKYMEHTOM M SABJIAKIMECs OCHOBOM
IJis ONpeneJieHMs YCJOBUM M3TOTOBJIEHUS,
VICHEITAHUM, BSKCIJyaTaluu

YKasaHHOEe Ha I[acClOPTHOM Tabiuuke
TpaHchopMaTOpPa SBHAUEHME IIOJIHOM MOWHOCTU

Ha OCHOBHOM (IaHHOM) OTBETBJIEHMM, IapaHTU-—
POBaHHOE M3TOTOBUTEJIEM B HOMMHAJIBLHEIX
YCJIOBMSAX MECTa YyCTaHOBKM M OXJlaxIamlen
cpensl INpY HOMMHAJIBHOM YacCTOTe UM HOMMHAaJIbHOM
HaopsaxXeHMr OOMOTKM (OTBETBJIEHUS) .
[IpuMmeuaHnre. Ecay Ha [HAaCIOPTHOM Tabiuuke



9.2.3. &HoMmHabHasA
MOIIHOCTEb
OBYyXODOMOTOUHOTO
TpaHchopMaTOpPa* &

9.2.4. &HommHaJbHaASA
MOWHOCTEL TPexoBMOTOU-—
HOTO TpaHchopmMaTopa*&

9.2.5. &HoummHanbHasA
MOIIHOCTH
aBTOTpaHchbopMaTopas

9.2.6.
JacrToTa
TpaHchopMaTOpa &

&HoMmHanbHasa

9.2.7. &HommHabHOE
HanpsaxeHrue OOMOTKM
TpaHchopMaTOpa &

9.2.8. &HoMmMHaANILHOE
HamnpsXeHyre
OTBETBJIEHUS OOMOTKME&

9.2.9. &HOMMHAJILHEIM
TOK OOMOTKM&

9.2.10. &HOMMHAJIBLHEIM
TOK OTBETBJICHUS
ODMOTKU&

9.2.11. &PacuerTHas
TeMIepaTypa OOMOTKM&

9.3.
9.3.1. &lloyHaa maccaés
9.3.2. &TpaHCHoOpTHAasA
Maccas

TpaHchopMaTopa yKaszaHEl HEeCKOJIbLKO MOIHOCTEM,
COOTBETCTBYNIMX Pa3JIMUHEIM CIiocofaM
OXJIaXOeHNrnd, TO 3a HOMMHAJIbHYIO HpMHMMaeTCH
HauboJbllasgd M3 3TUX MOUHOCTEMN

HoMmHaJIbHas MOULHOCTB KaxXIOM M3 OOMOTOK
TpaHchopMaTOpa .

[lpuMeuaHre. B TpaHchopMaTOpe C pacllellJieH—
HOY OOMOTKOM HOMMHAJIBHas MOULHOCTB — 3TO
MOWHOCTEL HepacCUEelJIEHHOY OOMOTKM WMJIM paBHAaS
el cyMMapHas MOULHOCTB UYacTeM paclelJIeHHOM
OOMOTKMU

Hambospbmas M3 HOMMHAJIBHEIX MOIHOCTEN
OTIEeJIbHEIX OOMOTOK TpacdbopmaTopa

HoMmHasbHasa OPOXOIHAas MOUWHOCTHE OOMOTOK,
YMEenIMX OOIYy YacCTh.

[IpuMeuaHue . [lon oBOMOTKaMM ITOHMMAKTCS
OOMOTKM BBICIIETO M HM3UWETO HANPSXEHUS B
OIBYyXOOMOTOUHOM M OOMOTKM BEICHIET'O U CPeIHEeIO
HaNpPSXeHMSa B TPexXOOMOTOWHOM
aBTOTpPaHcbopMaTope

JacToTa, Ha KOTOPYKH PacCuMTaH TpaHcbopma-—
TOp, yKasaHHas Ha [acCHIOPTHOM Tabjnuke

YKasaHHOEe Ha IMacClOpPTHOM Tabiuuke
HanpsaXeHMe MexIOy SBaxyMaMy TpaHcbopmaTopa,
CBS3aHHEIMUM C OOMOTKOM, IIPM XOJIOCTOM XOIe
TpaHchopMaTOpa .

[IpuMeuaHue . s OOMOTKM, CHaOXeHHOM
OTBETBJIEHMAMY, HOMMHAJIBHBEIM CUMTAETCH
HanpsXeH)e OCHOBHOIT'O OTBETBJIEHUS

YKa3aHHOe Ha [AaCHOPTHOM TabiMduKe
HaOpaXeHMe OTBETBJIEHMA MPM XOJOCTOM XOHOe
TpaHchopMaTOPa

Tok, omnpelejyiseMblf IO HOMMHAJIBHOM MOUHOCTMU
OBMOTKM, €€ HOMMHAJLHOMY HAMpPSXEeHUD U
MHOXMUTEJIO, YUMTHBAKIEMY UYMCIIO a3z

Tok, oNpenesiSeMbll IO HOMMHAJIbHBIM MOUHOCTH
Y HANPSXEHUIO OTBETBJIEHMSA OOMOTKM U
MHOXMTEJIO, YUMTHBAKIEMY UYMCIIO ®as,
10 yKaz3aHMIO HOPMATMBHOI'O HOOKYyMEHTa

)ZB)8%8

CpenHasa yCJIOBHasa TeMIepaTypa OOMOTKM,

K KOTOPOM IOJIXHH OBITb NPMBEHEHH IOTEepU
M HallpAXeHMVEe KOPOTKOI'O 3aMBIKaHMA
TpaHchopMaTopa, YyCTaHOBJIEHHas HOPMAaTMBHBM
OOKYMEHTOM

Janute macc TpaHchopMaTopa

Macca cofbpaHHOTO TpaHchopmMaTopa, BKJIIOUASD
BCe Yy3JH, yCTaHABJMBAEeMble Ha HEM U Ha
OTIOEeJIbHEX (QyHIAMEeHTax, ¥ BCI 3allOJIHSAOIY
XUOKOCTH

Macca TpaHcbopmMaTOpa B TOM BMIE, B KOTOPOM
OH MOTpPyXaeTcsd Ha TPaHCIOPTHOE CPEeICTBO,
6e3 MacChl IOEMOHTUPYEMEIX y3JIOB U IeTajiel



M YacCTM MBOJIALUMOHHOM XMIOKOCTM, CJMBaeMOM
repel TPAHCIOPTUPOBaHMEM
9.3.3. &Macca Macca »JIeKTPOTEXHUUECKOM CTajdy MM OPYTOTO
AKTUBHOM CTaJIM& beppoMarHMTHOTO MaTepualja, obpa3yluero

MarHUTHY CHUCTeMy TpaHchopmaTopa

9.3.4. &Macca meTasa CyMMapHas Macca MeTaJljla BUTKOB BCEX

OOMOTOK& 0OMOTOK TpaHcbopMaTopa.

[IpuMeuaHue. [Ipy COOTBETCTBYKUEN OTOBOPKE
TEPMMH MOXEeT OBTb OTHECEH K OIHOM U3
OOMOTOK, K OOMOTkKe Gas3bl MM OOMOTKE CTEpPXHS

9.3.5. &Macca maciaé Macca MacJja, KOTOPpOe HOOJIKHO BalloJIHATH

Baka TpaHcbopMaTOpa.

3allOJIHEHHEIX XMIKOCTAMMU

TpaHchopMaTOp HpM ero pabdoTe.
Ipumeuanusa. 1. B maccy macna,
IOaHHEIM TepMMHOM, He BKJIOUaeTCs Macca Macia,
3alloJIHAKRmeI'O BBOIOBI, €CJIM UX BHyTpeHHMﬁ
obreM He coobumaeTcsa C BHYTPEHHUMM OOBEMOM

onpenesseMyno

2. AHAJIOTMUYHO OIpenejyigseTCs Macca IpyTroTo
XUOKOTO IMBJIEKTPUKa B TpaHcdopMaTopax,

ANOABUTHbLIN YKA3ATE/Ib TEPMWUHOB

&ABTOTPaHCHOPMATOP&

&ABTOTPaHCOOPMATOP OBYXOOMOTOUHBIM&
&ABTOTPpaHCOOPMATOP CMIIOBOM TPexXOOMOTOUHEI&
&ATperaT TpaHCOOPMaTOPHEM CUIIOBOM&
&ATperaT TpaHCOOPMaTOPHEM PeTyJIMPOBOUHLIM
nocJyenoBaTeJIbHEI&

&ATperaT TPaHCOOPMATOPHEM PEeTryJIMPOBOYHBIM JIMHEMHBIM&
&Bak TpaHcdopmMaTOopak

&Bax repMeTUUHBI&

&Bak KOJIOKOJIBHOT'O THUIIa&

&Banka AapMoBad Npeccymnlads

&BUTOK OOMOTKM&

&BUTOK OOMOTKM BKPaHUPYIOWUN&

#BH#

&BozOyxneHre TpaHchopMaTOpa&
&BospmyxoocymmTesb &

&BEICOTa OKHa MATHUTHOM CUCTEMBI&

&T'pynna coenmHeHMsa OOMOTOK TpaHchopMaTopadk
&T'pynna TpaHcdopMaTOopHas MHOTopasHasa&
&IaHHEIE TpaHcPopMaTOpa HOMMHAJIbHEE &
&JraMeTp CTepXHA&

&IlanasoH pPerynMpOBaHMA HANPAXEHUA&

&3axMM KOHTaAKTHHM TpaHcdopMaTopas&

&BammTa OOMOTKM €MKOCTHAadA&

&38HaUeHMre CTYINeHM PeryIMpPOBaHMA HAIPAXEHUA&
&V36upaTesib OTBETBJIEHUN&

&VI3MeHeHMe HaNpSXeHMsa Iapbkl 0OMOTOK TpaHchopMaTopa&
&VzonmAumMAa BHEMHAAS

&Vz3omauMsa BHYTPEHHASE

&VBomAUMA JIEHT MarHUTHOM CUCTEMHI&
&Mzonaumsa OOMOTKM IJIaBHAA&

&Vzomaumsa OOMOTKM KOHLIEBag&

&Vzomaumsa OOMOTKM HNPOIOJIbHAS&

&Vz3omauMsa MJIacTUH MaTHUTHOM CUCTEMBI&
&Msonauma TpaHcdopMaTopas

&Nzonaumsa MexnydasHags

&Karymka oOMOTKME

&KaTyumky OOMOTKM BXOIHEE&

&Koxyx TpaHchopMaTOpa&

#KO#
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&Komp1o OOMOTKM €MKOCTHOE&

&Kospo oOMOTKM Mpeccyplee&

&KOHTakKTOp YyCTPOMCTBA PEeryIMPOBaHMA HANPSAXEHUS
oI HaTpy3KOM&

&KondbnumeHT 3amnoJiHeHMS Kpyraé&

&Ko20bULIMEeHT BANoOJIHEHMS OKHA MATHUTHOM CUCTEMEBI&
&KondbmumeHT 3anoJIHEeHMS CeYeHMS CTEePXHA&
&KondbrumeHT 3amnoJiHEeHMS CedYeHMsa SapMad
&§Ko20bUIIMEHT BANOJIHEHUS CTAaJIbi&

&KondbnumeHT TOkKa KOPOTKOITO 3aMbBIKaAHMA yIAPHBIM&

&KpaTHOCTBE YCTAHOBMBIIETOCH TOKa KOPOTKOTIO
BaMBEIKAHUA&

&KosdpomumeHT TpaHCchopMaLUM&

&MacrioykasaTesb &

&Macca axKTMBHOM CTalmné&

&Macca Macrnaé&

&Macca MeTasa OOMOTOK&

&Macca noJsiHaa&

&Macca TpaHCHopTHaA&

&MaTepmaliel TpaHchopMaTopa aKTUBHHE&

&MOmWHOCTE aBTOTpaHCchoOpMaTOpa HOMMHAJIBHAAS
&MomHOCTE aBTOTpaHCchoOpMaTOpa NPOXOOHAA&
&MomHOCTE aBTOTpaHCchoOpMaTOpa BJEeKTpUuYecKasas
&MOmWHOCTE aBTOTPAaHCOOPMaATOPa BJEKTPOMATHUTHAS&
&MomHOCTE IOBYXOOMOTOUHAS TpaHcbopMaTopa
HOMMHAJIbHa A&

&MomHOCTE OOMOTKM TpaHcbopMaTopasd

&MomHOCTE OOMOTKM HOMMHAJILHAS&

&MOmWHOCTE OTBETBJIEHMSA OOMOTKM HOMMHAJIBHAA&
&MomHOCTE TpaHchopMaTOpa THUIIOBAS&

&MomHOCTE TPexOoOMOTOUHAasa TpaHchopMaTopa
HOMMHAJIbHaA&

#HanpsxeHnre k. 3.#

&HampsaxeHre KOPOTKOI'O 3aMHIKaHMA TpaHchopMaTopa&
&HanpsaxeHMe KOPOTKOIO SBaMBIKAHMA Hapsl OOMOTOK
TpaHchopMaTOpa &

#HH#
&HanpaxeHue
&HanpaxeHue
&HanpaxeHue

OOMOTKM TpaHchopMaTOopa HOMMHAaJIbBHOES&
OTBETBJICHMS OOMOTKM HOMMHAJIBHOE&
TpaHchopMaTOpPa BEHICIIEE&

&HanpsaxeHre TpaHchopMaTopa HUBIMEE&

&HanpsaxeHue TpaHchopMaTopa cCpelHeeé&

&HemTpanp oOMOTKM TpaHcbopMaTopasd

&0OBbMoTKa aBTOTPaHchopMaTopa obmass

&§0BMOTKa aBTOTpPaHCchoOpMaTOpa I[IOCJenoBaTeJIbHAA&

&§0BMOTKA
§OBMOTKA
§OBMOTKA
&§0bMOTKA
#06MoTKA
&§0OBMOTKA
§0OBMOTKA
§OBMOTKA
&§0bMOoTKA
&§0bMOTKA
&§0BMOTKA
§OBMOTKA
§OBMOTKA
&§06bMOTKA
&§0O6MOTKM
&§0BMOoTKA
§0OBMOTKA
§OBbMOTKA
&§0bMOoTKA
#06MOoTKA
&§0BMOTKA

BEHTUJIbHAAS

BMHTOBAaA OBYyXXOHOOBaAa&

BMHTOBAasA OIOHOXOIOBAS&

BMHTOBaA MHOTI'OXOHOOBafA&

BH#

BCIIOMOTaTeJIbHAA&

BTOPMUYHaA TpaHchopMaToOpa&

BHICIIET'O HAIPAXeHMS aBTOoTpaHcbopMaTopas
BEICIIETO HaANpSXeHMa TpaHchopmaTopask
TpyfOoT0o pPeryaMpoBaHMA&

OMCKOBaAA&

KaTyleudHasas&

KaTylledHasa UMIMHIOPUYEeCKas MHOT'OCJIOMHAaA&
KOMIIEHCaUMOHHada&

KOHLEHTpUUEeCKHMe &

KOHLIEHTpMUeCcKasa OBOMHaA&

HelpepeBHAA KaTylleuHaas

HM3WEeTIO HalpaXeHMsa aBToTpaHchopMaTopas
HMBIIETO HANPSXEeHMS TpaHcdopMaTopas&

HH#

OCHOBHaA&
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&0OBMOTKa NepBMYHAsa TpaHchopmMaTopas
&OBMOTKA IepelJleTeHHaa&

&0OBMOTKA paclelJieHHasa&

&§0OBMOTKA PEeTryJIMPOBOUHAA&

&0bMOTKaA ceTeBas&

&§0BMOTKA C I'PaLyMPOBAHHOM M3OJALUEN&
#06moTra CH#

&O0OMOTKA C HETrpalyUPOBAHHOM M30JIALMEN&
&0BMOTKA C IepenjieTeHMeM KaTyllekK&
&§OBMOTKA CpemHEeIrO HAlpPSXeHMA aBTOoTpaHchopMaTopas&
&OBMOTKA CpemOHero HalpsaxXeHuda TpaHchopMaTopas
&OOMOTKA CTEPXHA&

&OBOMOTKA TOHKOI'O PEryIMPOBaHMA&

&§0BbMoTKa TpaHcbopMaTopas&

&§OBMOTKa UMIMHIPMYECKAas IOBYXCJIOMHAA&
&§0OBMOTKA LUIMHIPUYECKAs MHOTOCJIOMHAS&
&OOMOTKA LUIIMHIPUYECKada NpOoCTada&
&OBMOTKM UYepeny lMecs&

&§0bMoTKa dazm&

&OKHO MATHUTHOM CUCTEMBI&

#OmeIT k. 3. mapel OOMOTOK#

&OMBIT KOPOTKOI'O BaMBIKaHMA Nape OOMOTOK&
&OmBIT XOJIOCTOT'O XOHOaé&

#OmuT xX. X.#

&0OcTOB&

&OTBeTBJIEHME OOMOTKM&

&OTBeTBJIeHME OOMOTKM OCHOBHOE&
&OTBeTBIJIEHME OOMOTKM OTpHULATEJIbHOE&
&O0TBEeTBIIEHME OOMOTKM I[IOJIOXMUTEJIBHOE&
&OTBOMBI&

&OxJlaxmeHre BO3OYyWHOE eCTeCTBEHHOe&
&OxJlaxneHre OyTbeBOe&

&OxJIaxOeHMe MacCJISHO-BOOAHOeS&

&OxJlaxImeHre MacCJigHOe eCTeCTBEeHHOe&
&OxJIaxmoeHMre LUVPKYJISUMOHHOE&

&OxJlaxmeHre LUMPKYJIALMOHHOE HallpaBJIEHHOEe&
&OxJTagnuTesis &

&llakeT J1acTUHE

&llepepo3byxneHMe TpaHchopMaTOpPa&
&llepexioyaTesib OTBETBJIEHUN OOMOTKMU&
&lleperpyska aBapuMHasg OONYCTMMAad&
&lleperpyska OONyCcTUMadA&

&lleperpyska cucTeMaTmdeckKasd HOONYCTMMasa&
&lleperpy3ka TpaHcbopMaTopas

&llmacTMHA MarHMTHOM CMCTEMEBL&

&Ilosle OOMOTOK paccesaHMsa MaT'HUTHOeE&

&Ilojle MaTHUTHOE OCHOBHOE&

&IloJle TOKOB HYJIEBOM IIOCJIENOBATEJIBHOCTM MarHMTHOE&
&Ilone TpaHcbhopMaTopa MATHUTHOE&

&lloTepm B ONBITE KOPOTKOTO BaMbBIKAHMSA IOOABOYHHE &
&IlloTepr B TOKOBEOYUMX YaCTAX IOOOABOUHBIE&
&lloTepr B TOKOBEOYUMX YaCTAX OCHOBHEES&
&lloTepm B BJeMeHTax KOHCTPYKUMM IOOaBOUHEBIE&
#llorepn k. 3.4

&lloTepr KOPOTKOTO BaMBIKAHUA&

&IloTepr KOPOTKOT'O BaMBIKAHMA [IAaPEl OOMOTOK&
&lloTepr MaTHUTHEE &

&lloTepu OTHOCUTEJIBHEIE &

&lloTepr OT LUMPKYJIMPYRIMX TOKOB&

&lloTepm TpaHchopMaTOpPa&

&IlloTepm TpaHcdopmMaTopa CyMMapHBES&
#lloTepn x. xX.#

&lloTepm XOJOCTOTO XOonak

&IlpeBHIIEeHEe HOMMHAJIBHOT'O HAIPAXEHUA
TpaHchopMaTOpa &

&llpenp3bupaTeslb OTBETBJIEHUNE
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&Pabora TpaHCOOPMaATOPOB IHapalljylesibHasa&

&PammaTop TpaHC

bopmaTopad

&PaccTosHME CTepxXHEel MexXoCeBoes&

&PacumpnTesis &

&PeakTop yCTPOMCTBa PEeIrylIMPOBaHMS HalNpPSXEHMUS
IO HAaTrpy3kKOoM TOKOOI'PaHMUMBAUNMNME

&PerynmpoeaHue
&PerynmpoBaHue
&PerynmupoBaHue
&PerynmupoBaHue
&PerynmporaHue
&PerynmpoeaHue

HallpAXeHMA
HalIpAXEeHNA
HalIpAXeHNAd
HalIpAXeHNA
HallpAXEeHNMA
HallpAXeHMA

[nornepevHoe &

NPOOOJIbHOE&
NIPOOOJILHO-IIONIEepeUYHOoe &
TpaHchopMaTOpa &
TpaHchopMaTOpPa B JIMHUME
TpaHchopMaTOpPa

B HeNTpaamné&

&PexyM KOPOTKOT'O 3aMbIKaHMS TpaHchopMaTopas&
&PexyM Harpys3KM TpaHchopMaToOpa&

&PexyM HarpyskKM IOBYXOOMOTOUWHOTO TpaHchopMaToOpa
HOMMHAJIb HEIV &
&PexyM Harpysku
HOMMHAJIbHBIN &
&PexrM HaATrpy3KMU
&PexrM Harpyskm
HOMMHAJIbHEIM &
#PO

PO rpybasa

PO Toukas#
&PexuM TpaHchopMaTOpa aBaAPMUUHEILG

&PexuM TpaHchopMaToOpa HOMMHAJILHEI&

&PexmM XOJIOCTOT'O XOHa TpaHcbopmMaTopas
&Pe3ucTOop yCTPOMCTBa PEeTyIMPOBAHUSA HANPSIXEHMUS
o5 HaATrpPy3KOM TOKOOTPaHUYUMBALIMUNIE

#CH#
&CeueHne
&CeueHue
&CeueHne
&CeueHne
&CucreMa
&Cucrema
&Cucrema
&CucreMa
&CucreMa
&CucreMa
&Cucrema
&Cucrema
&CucreMa
&CucreMa
&CucreMa

MHOT'OOOMOTOUYHOT'O TpaHchopMaTopa

TpaHchopMaTOpPa IOOIYCTUMBIM&
TPexOOMOTOUYHOT'O TpaHchopMaTOpa

CTEPXHS aKTMBHOE&

CTEPXHA KpyIJioe&

CTEPXHA CTYyIIeHdYaToe&

apMa aKTUMBHOE&

MarHUTHasA OpoHeBad&

MarHUTHasa OpOHEeCTepXHeBad&

MaT'HMTHasA HaBUTaA&

MaTrHMTHAS HECHMMMETPUUHAA&

MaTr'HMTHAaA ILJIOCKadA&

MaTHMTHAS [NPOCTPaHCTBEHHAA&

MarHMUTHasa pas3BeTBJIEHHAA&

MaT'HUTHasa CMMMeTquHaH&

MaTrHMTHaS CTepXHeBads&

MaTHMTHAS CTBIKOBaA&

MaTrHMTHAS WMXTOBaHHAS&

&CucreMa OXJIAXIOSHUAS

&CucreMa TpaHchopMaTopa MaT'HUTHASA&

&Criom OOMOTKM&

&CrnocoBbHOCTE TpaHchopMaTOpa Harpy30uHasa&

&CPOK CJIyXOBl MBOJIALUUM TEPMUUECKUN&

&CpPOK CJIyXOBl MBOJIALUUM TEepMUUeCKUM HOMMHAJILHEIME&
&CTepxeHb C IIJIOCKOM WMMXTOBKOM&

&CTepxeHb C panMaJIbHOM WMUMXTOBKOME&

&CTepxeHb &

&CTepxeHb C BBOJIBBEHTHOM WMXTOBKOM&

&CTOMKOCTE TpaHchopMaTopa IPM KOPOTKOM BaMbIKAHUME
&CTOMKOCTE TpaHchoOpMaTopa HNPpM KOPOTKOM 3BaMbIKaHUMU
SJIEKTPpOOMHaMMUYeCcKaa&

&CTOMKOCTBL TpaHchopMaTOopa INPM KOPOTKOM =BaMBIKAHUU
TepMMUUecKag&

&CTOpPOHA BHICHIETIO HaANpAXeHMs TpaHcbopMmMaTopaéd
&CTOpPOHa HM3WEeI'O HalpaXeHMs TpaHcbopMmMaTopas
&CTOpPOHa CpemHero HaNpsaXeHusa TpaHchopMaTopas
&CTEIK MAT'HUTHOM CUCTEMBI&

&CTEIK MATHUTHOM CUCTEME KOCOM&
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&CTEIK MAT'HUTHOM CUCTEMB NPSAMOME&
&CxeMa coenaMHeHMA TpaHchopMaTopas
&TemnepaTypa OOMOTKM pacdeTHas&

&TOok B YyCTPOMCTBE PETYJIMPOBAHMSA HANPSIKEHUSI
105 HATPy3KOM UUPKYJIUPYIOWNN&

3.4

KOPOTKOTO
KOPOTKOTO
KOPOTKOT'O
KOPOTKOT'O
KOPOTKOTO

#Tok k.
&Toxk
&Tok
&Tok
&Tok
&Tok
&Tok
&Tok
#Tok x.
&Tok

X.#

XOJIOCTOTO

&TpaHCcnosmuMa NPOBOIOOB
&TpaHCcno3smuMAa MNPOBOLOOB
&TpaHCcnosmuuAa MNPOBOLOOB
&TpaHCHO3MLUMA NPOBOLOB
pacrnpenejyieHHaa&

&TpaHCcnosmumMa NPOBOIOOB
&TpauchopMaToOp&

&TpanchopmaTop
&TpaHchopMaTOp
&TpaHchopMaTOp
&TpanchopMaTOp
&TpanchopmaTop
&TpauchopmaTop
&TpaHchopMaTOp
&TpaHchopMaTOp
&TpaHchopMaTOp
&TpanchopmaTop
#TpauchopmaTop
&TpaHchopMaTOp
&TpaHchopMaToOp
&TpanchopMaTOp
&TpanchopMmaTop
&TpauchopMmaTop
&TpaHchopMaTOp
&TpaHchopMaTOp
&TpaHchopMaTOp
&TpanchopmaTop
&TpanchopmaTop
&TpanchopmaTop,
#TpauchopmaTop
&TpaHchopMaTOp
&TpauchopmaTop
&TpauchopmaTop
&TpaHchopMaTOp
&TpaHchopMaTOp
&TpaHchopMaTOp
&TpauchopmaTop
&TpanchopmaTop
&TpanchopMmaTop
&TpanchopMmaTop
&TpanchopMaTOp
&TpauchopmaTop
&TpauchopmaTop
&TpaHchopMmaToOp

3aMBIKaHMA
3aMBIKaHM4A
3aMBIKaHM A
3aMBIKaHMA
3aMBIKaHUM A

TpaHchopMaTOpa &
VIOAPHBI&

YIOAPHBY HaMOOJbIMM&
YCTaHOBUBIMMCS &

OOMOTKM HOMMHAJILHEBI&
OTBETRBJIEHUS OOMOTKM HOMMHAJILHBIM&

xoma TpaHcdopMaTopad&
ODMOTKU &
0BOMOTKM
O0OMOTKM
0BOMOTKM

rpynnoBasé
obmasa&
PaBHOMEPHO
OOMOTKM COCPEeHOOTOUEHHAadA&
BO3IOYIIHBIM&

Ta30HANOJIHEHHEI &

TepMe TUUHEI &

IOBYyXOOMOTOUHEIM&
KBaplLEeHAallOJIHEHHEIN &

MaCJISAHBIM &

MHOTOba3HBIM&

MHOT'OOOMOTOUHBIN &

oflero Ha3HA4YeHUA&

onHOQa3HBEIN&

IIEB#

epenBMXHON &

nepekxJiouaeMel 6e3 BO3DYyXIeHUA&
npeobpa30BaTEeJIbHEIN&

[TOBBIIAIOMNN &

TIOHVIXAIUNI &

IYCKOBOM&

PETYIIMPOBOUHLIM &

PETYIMPOBOUHEIY JIMHEWHEIM&
PETYIIMPOBOUHEIM [IOCJIEOOBATEJIbHEIM&
perynmpyeMen&

PETYJIMPYEMEIM IIOI HATPY3KOM&
PITH#

PYIOHUYHEI&

CBaApPOUYHBI&

C XUIKMM OUBJIEKTPUKOME&

CUJIOBOM&

C JIMTOY MBOJALUEN&

C HETOpoUMM XUIKUM OUSBJIEKTPUKOME&
C pacuenjieHHOY OOMOTKOM&
crieuraJib HEM &

CyIOBOM&

CyXOmé&

TPEeXOOMOTOUHBIN&

Tpex@asHbI&

TATOBBIM&

BJIEKTPOIIEYHOM &

&YTOJI MATHUTHOW CUCTEMH&
#Ycrporcreo IEB#

&YCTPOMCTBO IEepPeKJIOUEeHUS OTBETBJIEHUS
&YCTPOMCTBO IEPEeKJIOUEeHMS OTBETBJIEHUN

ODMOTOK &
O0BOMOTOK

Be3 BO3OYXIOEHUSE&

&YCTPOMCTBO PETYIMPOBAHUSA HAIIPSIXEeHUS

&YCTPOMCTBO PETYIMPOBAHUSA HAIPSIXEeHUS

YCTAHOBUBINIMCSA HAMOOJIBLIIMNI&

10O HaTrpy3KOM&
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TpaHchopMaTOpPa &

#Ycrporicreo PIH#

&YCTPOMCTBO pPeryJMpPpOBaHMA TPpaHCOOPMaAaTOPHOI'O
arperaras&

&OUITBTP TEPMOCUDOHHHIM&

#X. x. TpaHcdopmaTopa#

&YacToTa TpaHchopMaTopa HOMMHAJIBHAA&
&YacTp TpaHchopMaTOpa AKTUBHAAS
&UMCJIO CTyIEHEeM B CTEepXHe&

&UMCJIO CTyIEeHeM B fApMe&

&llyprHa OKHa MATHUTHOM CUCTEMBI&
&OKpaH eMKOCTHOM 3allMTH OOMOTKMUE&
&Apmo &

&ApMo OOKOBOE&

&APMO C MJIOCKOM MMUXTOBKOM&

&ApMo ToplLeBOe&
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MpunoxeHue
CnpaBoyHoe

MOACHAIOWME HEKOTOPbIE TEPMWHbI

CTepskHeBas MarHUTHaA cMcTeMa TpaHcpopmaTopa
(k TepmuHam: 3.14, 3.2,3.4, 3.6, 3.7,
7.1.13,7.1.14, 7.1.17)

A - MmexXoceBOe paccToaHue; B - WWMPKMHA OKHa;
H - BbiCOTa OKHa; 1 - ApmoO; 2 - yron; 3 - cTep*KeHb

YepT. 1

BpoHecTep:KHeBas MarHUTHaA cuctema TpaHcdpopmaTopa
(k TepmuHam: 3.16, 3.2, 3.6, 3.7, 3.8)



:\/
J_

1 - cTep»KeHb; 2 - TopueBas YacTb HOKOBOro APMa;
3 - bokoBoe ApMO; 4 - boKoBas 4YacTb HOKOBOro APMa;
5 - Topuesoe Apmo

YeprT. 2

BpoHeBas MarHUTHaA cucTema TpaHcpopmaTtopa
(k TepmuHam: 3.15, 3.2, 3.7)

1
s

— 72_

1 - cTep:KeHb; 2 - boKoBOE APMO
YepT. 3

[ BYyX0OMOTOUYHbIN TPAaHCHOPMATOP C KOHLLEHTPUYECKUMM
06MOTKamu (K TepmuHam 2.8 n 4.18)
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YepT. 4

TpexobMoTOUYHbIN TPaHCPOPMATOP C KOHLEHTPUUYECKUMMU
0bMmoTKamu (K TepmmHam 2.9 n 4.18)
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YepTt.5

[lBOMHan KoHLUEeHTpMYecKas 0bmMoTKa
TpaHcpopmaTtopa (K Tepmuny 4.19)
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YepT. 6

[BYX0OMOTOYHBI aBTOTPaHCPOpPMaTOP
(k TepmuHam: 2.26, 4.11, 4.12)

/‘// gl V844

flocnedobamensrag

T OIMG IRD

AT LI

Odwgan odromna

PTIT
YepT. 7

TpexobmoTouHbI aBTOTpaHcopmaTop
(K TepmuHy 2.27)
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YepT. 8

PacuienneHHas obmoTKa TpaHchopmaTopa
(K TepmuHy 4.10)
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YepT. 9

Yepeaytowmeca obmoTku TpaHchopmaTopa
(K TepmmHy 4.20)
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YeprT. 10

MpocTas umanHapuyeckas obMoTKa
TpaHcpopmaTopa (K TepmuHy 7.2.4)
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YepT. 11

[ByXCcnoHan UMAnHAPUYecKan obMoTKa
TpaHcpopmaTopa (K TepmuHy 7.2.5)
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YepT. 12

OfHoxon0Bas BUHTOBasA 06MOTKa
TpaHcdopmaTtopa (K Tepmuny 7.2.12)

Yepr. 13

[Byxxoao0Bas BMHTOBasA 06MOTKa



TpaHcdopmaTtopa (K TepmuHy 7.2.13)

Yepr. 14

HenpepbiBHaa o6moTKa TpaHchopmaTopa
(k TepmuHy 7.2.8)

YeprT. 15

Buabl TpaHCno3unLmm
(k TepmumHam 7.2.16 1 7.2.17)
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Yepr. 16
PaBHOMepHO pacnpeaeneHHasa TpaHCNO3MLUMA

npoBoAoB 06MOTKM TpaHchopMaTopa
(k TepMmunHy 7.2.18)
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