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HacTtosilwmn ctaHgapT ycTaHaBNMBaET NPUMEHSIEMbIE B HAyKe, TEXHUKE U NPOM3BOACTBE TEPMUHbI
W OnpedeneHnss OCHOBHbIX MOHATMA B obnactMm cunoBbix  TpaHcopmaTopoB. CraHgapT
pacnpoCcTpaHsiIeTCsl Ha CUIOBbIE TpaHCOPMATOpPbI - TpexdasHble U MHOrogasHble MOLLHOCTbIO 6,3 KB x
A 1 6onee n ogHoasHble MmoLHoCTbIO 5 KB X A n 6onee.

TepMuHbI, yCTaHOBNEHHbIE CTaHAapToM, obs3aTenbHbl ANS NPUMEHEHUs B OOKYMEHTauun BCeX
BMAOB, HAYYHO-TEXHMYECKON, y4ebHOM 1 cnpaBoYHOW nuTepatype.

CrtaHpapT nonHocTbio cootBeTcTBYeT CT COB 1103-78.

[nsa Kaxgoro MOHATMSA YCTaHOBMEH OAWH CTaHOAPTU30BaHHbLIA TepPMUH. [puMeHeHue TepMUHOB-
CVMHOHVMMOB CTaHAapTU30BaHHOIO TEPMMHA 3arnpeLlaeTcs.

[ns oToenbHbIX CTaHOAPTU30BaHHbIX TEPMUMHOB B CTaHOAPTE MPUBEAEHbI B KAYECTBE CNPaBOYHbIX
KpaTkMe opMbl, KOTOpble paspeLlaeTcss MPUMEHSITb B Cry4Yasdx, WCKIOYaLWMX BO3MOXHOCTb MX
pasfnMyHOro TOMKOBaHWUSA. YCTaHOBMEHHbIE OMNPeAeneHnss MOXHO, Mpu HeobXOAMMOCTU, U3MEHSATb Mo
opMe M3NOoXKEHMS, HE JOMYyCKas HapyLUeHWs FpaHnL, MOHSATUNA.

TepMyHbI, MOMEYEHHbIE *, He PacNpPOCTPaHAIOTCHA Ha aBToTpaHcdopMaTopbl.

B ctraHgapTe npuBegeH AndaBuTHbIN yKaszaTenb COAepXalmxcs B HeM TEPMUHOB.

B craHgapTe nmeeTca cnpaBodHoe punoxeHue, cogepxallee 3CKU3bl, MOSACHAOLWMNE HEKOTOPbIE
TEPMUHbI.

KoHcynbTaHTlNoC: npyMmevaHue.

CTaHOoapTM30BaHHbIE TEPMMWHbI, BblAENEHHbIE MOMYXMPHBIM LIPMATOM B OoULMANBHOM TEKCTe
OOKYMEHTa, B 3NIEKTPOHHOM BEPCMM JOKYMEHTA BbiAeneHbl 3HakoM "&", nx kpatkasi popma - 3Hakom "#".

CTtaHgapTu3oBaHHbIe TePMUHbI HaBpaHbl MONYXMPHBIM LWPUGTOM, NX KpaTkasi (hopma - CBETIIbIM.

TepMmH OnpenesneHue

1. OBIME HNOHATUA

1.1. &TpaHcdopmMaToOpé& CraTnyeckKoe 3JIEKTPOMATHUTHOE YyCTPOMCTEO,
vMenlnee nee uiam 6oJiee MHIOYKTUBHO CBSI3aHHBIX
OBOMOTOK M MNpelHasHadUeHHOe mIOJja Ipeodpas3oBa-—
HUMS INIOCPELNCTBOM 2JIEKTPOMATHUTHOW MHIYKLUM
O,]Z[HOIZ MM HECKOJIBKUMX CHUCTEM II€PEeEMEHHOTI'O
TOKa B OIOHY WMIJIM HECKOJIBKO IPpYyIMX CHUCTEM
IIEPEMEHHOTO TOKAa

1.2. &Cusoson TpaHcdopMaTop, HNPeOHA3SHAUYEHHHMN OJid
TpaHchopMaTOpP& npeobpasoBaHUsa DJIEKTPUUECKOM DHEPTUUM B
DIIEKTPUUYECKUX CEeTAX M B YyCTaHOBKAX,




NpelHa3HadYeHHHX IOJIa INpMeMa M MCIOJIb30BaHUSA
BJIEKTPUYECKOM SHEPTUM.

[IpumeuaHme. K CUIJIOBEIM OTHOCHATCHA
TpaHchopMaTops Tpexd@asHele M MHOTO(A3HBEIE
MOIHOCTBIO 6,3 kB X A m Oojee, omHOpaszHEE
MOWHOCTRI 5 KB x A m Oojee

1.3. &CuyoBon YCcTpoMCTBO, B KOTOPOM KOHCTPYKTMBHO

TpaHCc@OPMaTOPHEIM oOBbenMHEHE OBa MM DOoJiee CUIIOBHEIX

arperaré& TPaHCPOPMaATOPOB

1.4. &MuorodaszsxHas I'pynna opnHodasHEIX TPaHCOOPMATOPOB, OOMOTKM

TpaHchopMaTOpPHAaSA KOTOPEIX COEeIMHEHB TakK, YTO B KaXIOM U3

rpynnas& OOMOTOK TI'PYyNNE MOXeT OBTb CO30aHa CucTeMa
IIePeMeHHOTO TOKa C dYMCJOM (as, PabBHBIM UYUCITY
TPaHCPOpPMaTOpPOB .

[lpuMeuaHme. MHoOrTOdaszsHas TpaHchoOpMaTOPHASA
Tpylna, ¥uMeKmas Tpu OIHOdQa3HEIX
TpaHcbopMaTOpPa, HaBHBaeTCda TpexdaszHOM
TpaHCchOpPMaTOPHOM TI'pPyNIon

1.5. &MarHmTHOE noOJIe MarHmuTHOe IMOoJle, CO3IaHHOe B TpaHcbopmMaTope
TpaHchopmaTopa& COBOKYINHOCTBI MAarHUTOIBMXYIMX CMJI BCEX €TI0
OOMOTOK M OPYI'MX uYacTel, B KOTOPBIX
IpOoTEeKaeT BJIEKTPUUECKUNM TOK.

[IlpumeuvaHme. [na pacueToB, ONpeneJyieHUd
IapaMeTpOBR M NPOBEeIeHUA MUCCIJIeOOBaHUMN
MaTHMUTHOE I0oJle TpaHcbopMaTopa MOXeT OHTb
YCJIOBHO pa3IeJIeHO Ha B3aMMOCBSS3aHHBIE YaCTM:
OCHOBHOE IIOJle, I[OoJIe paccedaHud OOMOTOK, IIoJIe
TOKOB HYJIEBOM I[IOCJIEOOBATEJIbHOCTM U T.I.

1.6. &MarumTHOE IOJIE JacTbk MAT'HMTHOT'O NOJA TpaHcbopmaTopa,
paccesHusa OOMOTOK& CO3IaHHAas TOM YaCTbhbld MATHUTONBMXYUMUX CUII
BCEeX €TI0 OCHOBHHX OOMOTOK, I'eOMeTpMuuecKasd
cyMMa BEeKTOPOB KOTOPBIX B Kaxnou dase
OOMOTOK paBHa HYJD.

[lpumeuanme . [lpennojsilaraeTcda HaJIMuMe TOoKa
He MeHee, YeM B IBYX OCHOBHHX OOMOTKAax

1.7. &MarHMTHOE T1oOJie YacTb MAaTHUTHOT'O IoJjiga TpaHchopmaTopa,
TOKOB HYJIEBOU co3IaHHas I'eOMeTPMUECKOM CYyMMOM MAaT'HUTO-—
IOCJIENOBATEJILHOCTHU & OBVIXYIIMX CKUJI TOKOB HYJIEBOM MNOCJEIOBaATEJb-—

HOCTM BCEX €I'0 OCHOBHEIX OOMOTOK

1.8. &0OcHOBHOE YacTe MaAarHMTHOTI'O IOJA TpaHchopMaTopa,
MaTHUTHOE IOJe& CO3I0aHHAasa Pas3HOCTBI CYMMBl MAaTHUTOABMXYLIMX
CUJI BCexX €ro OOMOTOK M CYMMHE MarHUTO-—
OBUXYWMX CKUJI OOMOTOK, CO3IamlyMx I10JIe
paccedHus OOMOTOK I II0JIe TOKOB HYJIEBOM
IIOCJIeIOBATEJILHOCTU OOMOTOK TpaHchopMaTOopa

1.9. &CTopoHa BEHCWETO COBOKYIIHOCTbL BUTKOB ¥ IOPYIMX TOKOIPOBO-—
(cpenHero, HMU3WETO) OamMxX 4YacTel, NPUCOEeIMHEeHHHX K BaXuMaM
HaOpsIXeHUs TpaHchopMaTopa, MeXOy KOTOPHMU NEeMCTBYEeT
TpaHchopMaTOpa & eT0o BHICllIee (CpellHee WMJIM HM3IIEee) HalpsaXeHUe
1.10. &Cxewma CoueTaHye CxeM CcoeIMHeHMus OOMOTOK BHICUEI'O
cCoenVHeHUsS Y HMBIETO HaNpPsXeHUM IJisgd IBYXOOMOTOUHOTO U
TpaHchopMaTopa& BEICIIET'O, CpPEeIHeTO M HU3MEeTO HANpPSXeHWN s

TPexOoOMOTOUYHOT'O TpaHcdopMaTopa.
[lpuMeuaHme. CxeMa CoOenMHEHMSa N—-O0OMOTOYHOI'O
TpaHchopMaTopa BKJIOUAET N CxeM OOMOTOK




2.1. &TpancoopmaTop
ofblmero Ha3HAYEHUA&

2.2. &CneumajibHBIM
TpaHchopMaTOP&

2.3. &IloBHUIALIMN
TpaHCchoOpPMaTOP&

2.4 . &IloHWXAIMNM
TpaHCchoOpMaTOP&

2.5. &OpnHOobasHBEM
TpaHchopMaTOP&

2.6. &Tpexdasueit
TpaHchopMaTOP&

2.7. &MHOTO®Aa3HEIM
TpaHchopMaTOP&

2.8. &JIByx0OOMOTOUHKIM
TpaHchopMaToOpP* &

2.9. &TpexoOMOTOUHEIN
TPpaHCPOPMaATOP* &

2.10. &MHOTOODMOTOU-
HEIM TpaHchopMaToOp* &

2.11. &TpaHCcdopMaTOp
C XUIOKUM
OVBJIEKTPUKOME&

2.12. &Macyauent
TpaHchopMaTOP&

2.13. &TpaHchopmaToOp
C HETOPIYUM XUIKMM
OUBJIEKTPUKOM&

2. BUIH TPAHCPOPMATOPOB

CunoBoM TpaHCOOPMATOP, NpelHAa3HAWEHHB IJII
BKJIIOUEHMS B CETh, HE OTJIMUAKIYICS OCOOBMU
yCcJoBUAMM pa®OTH, WM OJIS HEINOCPeICTBEHHOTO
IMTaHUA [IPUEMHUKOB BSJIEKTPUUECKON SHEPIUM,
He OTJIMYalLMXCSa OCOOBMM YCJIOBMAMM PaOOTH,
XapakKTEepoOM HaTpPy3KM WMIM PEXUMOM pPabOTH

TpaHcdopMaTop, NPeOHA3HAUYEHHEM IJig
HENOCPEIOCTBEHHOTO MNUTAHMA NOTPeOUTEINIbECKOM
CeTu UM NPUEMHMKOB 3JIEKTPUUYECKON B3HEPIUM,
ecyM 5Ta CeThb MIM NPUMEMHMKM OTJIMYATCS
OCOOBIMM YCJIOBMAMM PaOOTE, XapaKTepoM
HATPY3KM MM PEXMMOM pPaboOTHI.

IpuMmeuanve. K umMciy TakuUx CeTen U
INIPMEMHUKOB 3JIEKTPUYECKON SDHEPIMM OTHOCATCH
IOO3EeMHBEIe MAaXTHBE CETM M YCTAaHOBKM,
BBEINIPAMUTEJIBHEIE YCTAaHOBKM, 3JIEKTPUUECKUE
nedym U T.II.

TpaHncdopmaTop, y
OOMOTKOV SBJIIETCSH
HapsXeHUS

KOTOPOT'O [NEePBUYHOM
OBMOTKAa HUIILEI'O

TpaHncdopmaTop, vy
OOMOTKOV SBJIAIETCSH
HaNpsXeHUS

KOTOPOTO MNEePBUYUHOM
OOMOTKa BEICIIETO

TpaHchopMaTop, B MATHMUTHOM CHUCTEME
KOTOPOTO CO3IaeTcsa OOHObGas’HOe MaTHUTHOE
rnoJsie

TpaHcdopMaToOp, B MATHUTHOM CUCTEME
KOTOPOTO co3JaeTca TpexdasHOe MarHMUTHOE
nojie

TpaunchopmMaTop, B MATHUTHOM CUCTEME
KOTOPOTO CO3IaeTCs MAT'HUTHOE II0JIe C YUMCJIOM
baz OoJjee Tpex

TpaHcdopMaTOpP, MMEKUMM OBE OCHOBHHE
rajlbBaHUUECKM HEe CBS3aHHBIE OOMOTKU

(cm. ueptT. 4)

TpaHCcdopMaTOP, MMEKUUM TPM OCHOBHEHE
TrajlbBaHUUECKM HE CBSA3aHHBIE OOMOTKU

(cm. ueptT. D)

TpaHchopMaTop, uMewmUl OoJjiee Tpex OCHOBHEIX

TaJlbBAHUUYECKM HE CBS3aHHBIX OOMOTOK

TpaHcdopMaTOpP, B KOTOPOM OCHOBHOM
MB0oJMpyolel Cpenol M TENJIOHOCUTEJIEM CJIYXUT
KUOKUN OUBJIEKTPUK

TpaHchoOpMaATOP C XUAOKUM IOUBJIEKTPUKOM,

B KOTOPOM OCHOBHOM M3OJIMPYKIEN Cpelol
M TENJIOHOCUTEJIEM CJIYXUT TpaHCchopMaTopHOE
MacJio

TpaHchopMaTOP C XUIOKUM OUBJIEKTPUKOM,
B KOTOPOM OCHOBHOM M3OJIMPYKIEN Ccpelol
Y TENJIOHOCUTEJIEM CJIYXUT HEeTOPUMM XUIKUM




2.14. &Cyxom
TpaHchopMaTOP&

2.15. &Bo3OyuHHM
TpaHchopMaTop&

2.16. &T'a30OHANOJIHEH-
HBEIM TpaHcbopMaToOpé&

2.17. &TpaHcdopmMaTop
C JIUTOM M3OJALUEN&

2.18. &KpapueHamnoji-
HEHHBM TpaHchopMaToOpé&

2.19. &PerynupyeMblt
TpaHchopMaTOP&

2.20. &TpaHchopMmaTop,
PeTryIIMPYEMEI I10I
HaTPy3KOM&
#TpancdopmaTop PIIH#

2.21. &TpaHcbopmaTop,
repexjodaeMes 6es
BO3OYXIOEHUS&
#TpanchopmaTop IEB#

2.22. &PeTyJIMPOBOYHHMN
TpaHchopMaTop&

2.23. ¢&llocmemoBaTesb-—
HEII PETyJIMPOBOYHEIM
TpaHchopMaTOp
(TpancdopMa TOPHEI
arperar) &

2.24. &JIMHEeVHHN
PeTryIMPOBOUHEIN
TpaHCchoOpPMaTOP
(TpaHCchOopPMaTOPHEIM
arperar) &

ONBJIEKTPUK

OCHOBHOM
aTMoCchepHBI
TBEPILA
cpemou -

TpaHchopMaToOp, B KOTOPOM
M30JUPYKIEeN Cpenoy CJIYXUT
BOBAOYX WM IOPYyTOM Tas WUiu
OVBJIEKTPUK, a oxJaxiamouel
aTMOCQEpPHHM BO3OYX

CyxOoM HeTrepMeTMUHBM TpaHcPopMaTop, B
KOTOPOM OCHOBHOM M3OJIMPYIILEN M OXJIaXIakllel
CpenoM CJIYyXUT aTMOCOEepHEI BO3OYX

CyxoM repMeTHYHB TpaHchopMaTop, B KOTOPOM
OCHOBHOM WM3OJMPYOUEY CPpenoy UM TEeIJIOHOCU-—
TeJleM CJYyXUT BO3OyX MJIM OPYyTOM TIas

Cyxoy TpaHcdopMaTop, B KOTOPOM OCHOBHOMU
V30JMpPYyRIEeN CPpenol M TEeNJIOHOCUTEJIEM CJIYyXUT
BIIEKTPOMBOJIALUMOHHEY KOMIIAYHI

Cyxol TpaHcdopmMaTop B Oake, 3alOJIHEHHOM
KBapLiEBEIM I[I€CKOM, CJIyXallVyiM OCHOBHOMI
M30JMpPYLEeN CPenol M TeIJIOHOCUTEJIEM

TpaHCchOpMaTOpP, HOONyCKalLMI PeryJIMpOBaHue
HalpsSXeHUs OOHOM muim Bojiee OOMOTOK NIpU
IIOMOIIM CIieliMaJIbHBIX yCTpOﬁCTB, BCTPOEHHEIX
B KOHCTPyKUMIO TpaHchopmaTopa

PerynmpyeMslli TpaHchopMaTop, OONIYCKalWLUM
peryaMpoBaHMe HalpsSXeHUsa XOTsa O OOHOM U3
ero obMoTOk 0Oes IIepepeBa HATpPy3KM U 6e3
OTKJIOUEHMSI €TI0 OOMOTOK OT CEeTHU.

IpumeuaHue. [Jpyrme OOMOTKM TpaHcdopMaTopa,
pPeryaMpyeMoro oL Harpy3KOolM, MOTYT He MMEeTb
pPeryaMpoOBaHMA MM UMETH IepekJioueHre 6es
BO3OYXIOEeHUS

PerynupyeMel TpaHchopMaTOp, IONIYyCKaWLUN
peryIMpOBaHMe HAaNpSXeHUS IyTeM IIepeKJIoUueHUS
OTBETRBJIEHUNM OOMOTOK 6esz BO3DYXIEeHUS I10CJie
OTKJIOUEHMSA BCex eIr'o ODOMOTOK OT CeTH.

[IpuMmeuanme. IloHaTue "nepekjoueHre 0e3
BO3OyXIOeHUsa" MoOXeT OBITh OTHECEHO TakKXe
K OIOHOM MJIM HECKOJIbKMM OOMOTKAaM
TpaHchopMaTopa, PEeryIMpPpYyeEMOT'O IIOI HaIrpys3KOM

PerynupyeMulyt TpaHcbopMaTop, NpenHa3HadyeH-—
HEIM IOJIS BKJIOUEHMS B CEeTb MJIM B CUJIIOBOU
TpaHCOOPMATOPHEM arperaT C LeJbio
PeryIMPOBAHMUSA HAMNPSXEHVS CETU WM arperara

PerynmMpoBOUYHEM TpaHchopMaTop (TpaHchopMma-—
TOPHHEM arperar), BKJIOYAeMblll [IOCJIeNOBaTEJIBHO
C IpyTMM TpaHCc®OopMaTOPOM CO CTOPOHE
HeMTpaJlM MM CO CTOPOHH JIMHUM C LeJIbIo
PETryNMPOBaHMA HANPSKEHMS Ha 3axXwuMax JIMHUU

PerynMpoBOUYHEM TpaHchopMaTop (TpaHcdopma-—
TOPHEM arperar), OHOHa M3 OOMOTOK KOTOPOTIO
BKJIOYaETCS IIOCJIeNOBAaTEJIbHO B CETb C LeJIbio
PETryNMPOBaHMSA HANPSIKEHMS CeTu



2.25. &ABTOTpaHChOP—
MaToOp&
2.26. &IBYXOOMOTOUHEIM

aBTOTpaHCchoOpMaATOP&

2.27. &TpexoOMOTOUHLIM
CUJIOBOM
aBTOTpPaHCchoOpMaATOP&

2.28. &PYyIOHWYHHEIM
TpaHchoOpMaTOpP&

2.29. &TaroBemt
TpaHchopMaTOP&

2.30. &Cynomou
TpaHchopMaTOP&

2.31. &CBapOuHBI
TpaHchopMaTOP&

2.32. &llpeobpasoBa-—
TeJIbHEIM
TpaHchopMaTOP&

2.33. &OJeKTpOonedYHOM
TpaHchopMaTOP&

2.34. &IllyckoBOM
TpaHchopMaTOP&

2.35. &llepenBMXHOM
TpaHchopMaTOP&

2.36. &I'epMeTHUHBIM
TpaHchopMaTOP&

2.37. &TpaHcdopmMaTop
C paclenjeHHOM
OBOMOTKOM (paclenjeH—
HEIMM OOMOTKAMM) &

oBe uim 6oJjiee OOMOTOK
uTo

TpaHncdopmaTop,
KOTOPOTO TajlbBaHMUECKM CBSA3aHB Tak,
OHM MMEKT OO0Uyl YacTb

ABTOTpPaHChOPMATOP, MMEKUMM OBEe OOMOTKM,
TaJlbBAHMUECKM CBS3aHHHE TakK, YTO OHU MMEWT
ofLyI0 YacCTb, M He MMeoUMM IPYIMX OCHOBHBIX
obMOTOK (CM. uepT. 7)

CuiioBOM aBTOTpaHcdopMaTop, IOBe OOMOTKMU
KOTOPOT'O MMeT OOyl YacTb, a TpPeTbd
OCHOBHas OOMOTKAa He MMeeT TaJIbBaHUUYEeCKOM
CBA3M C IOBYyMA HepBHMM O@MOTKaMM
(cMm. uyepT. 8)

TpaHchopMaTOp, NpeOHa3HaUYEHHB OJid
YCTaHOBKM M pa®oTHE B PYyIHMKaxX U MaxTax

TpaHcdopMaTOp, MNPelHA3HAUEHHB IJid
YCTAaHOBKM U PaBbOTH Ha BJIEKTPUUECKOM MU
TEIJIORJIEKTPUUECKOM [IOIBMXHOM COCTaBe

TpaHcdopMaToOp, MNPelHABHAUEHHB IJiS
YCTaHOBKM M paboTH Ha Ccynax

TpaHcbopMaToOp, NPeIHAa3HAUEHHE IJIS NUTaHMUS
YCTAHOBOK BJIEKTPUUECKON CBAPKU

TpaHcdopMaTop, MNPelHAlRHAUEHHBEM IJiS PaboTH
B BHIIPAMUTEJIBHEIX, MHBEPTOPHEIX M IPYIUX
YyCTaHOBKax, Npeofpa3yllUx CUCTEMY
IIEPEMEHHOT'O TOKa B CHUCTEMY IIOCTOAHHOI'O TOKa
¥ HaoOOpOT NPM HENOCPEICTBEHHOM IIOAKJIIOYEHUN
K HUM

TpauchopMaTop, MNpelHABHAUEHHLIM OJIS NIUTAaHUS
BJIEKTPOTEPMUUECKMX YCTAHOBOK

TpaHcdopmMaTop MIM abBTOTpaHchopMaTop,
NnpelHa3HAadYeHHHM OJ18 M3MEeHEeHMS HalpsSXeHUST
CTYINeHAMU NPpM IIyCKe B3JIeKTpoIaBuUIraTesieln

TpaHchopMaTOpP, KOTOPBI MOXHO IE€PEBO3UTH

IO XEJIE3HOM Iopore MM IPYyI'MM BMIOM
TPaHCHNOpTa, NPaKTHUYeCKM Oe3 IeMOHTaxa Yy3JIOB
1 meraney u Oes3 caMpa Macjia, NpelHas3HadeH-—
HEIM IJIsT MCIIOJIb3OBaHMSA B KadeCTBe
IIEPEenBUXHOT'O pes3epBa

TpaHchopMaTOp, BHIIIOJHEHHHN TakK, YTO
MCKJIUAeTCa BOBMOXHOCTEL COOOmEHUS MexIy
BHYTPEHHMUM [NPOCTPAHCTBOM eTo Baka u
OKpyXawlel cpenon

TpaHcdopMaTOpP, MMeKIMM ONHY PacllelJIeHHYI
obMOTKY (IOBe MM 6OoJiee pacllellJIeHHBIX
O0BOMOTKI)

3. MATHUTHAA CUCTEMA TPAHCOOPMATOPA

3.1. &MarHUTHAaS
cucTeMa
TpaHchopMaTOopa&

KoMIJIEKT IJIaCTUH MIM OPYTUX SJIEMEHTOB
M3 BJEKTPOTEXHUYECKOM CTaly MIM AOPYyTOoTO
beppoMarHMTHOTO MaTepuajsa, COOPAHHEIX B



3.2. &CTepxXeHb&
3.3. &InameTp
CTEPXHSI&

3.4. &MexoceBoe

PacCTOSHME CTEepXHEN&

3.5. &AKTHUBHOe
CeuyeHMVEe CTEPXHS
(apma) &

3.6. &SpMO&

3.7. &BoxoBOe ApMO&
3.8. &ToplueBoe sApPMO&
3.9. &llnmockas

MarHMTHad cucreMas&

3.10. &IlpocTpaHCTBEH-—
Has MarHUTHAas
cucTeMak

3.11. &CumMMeTpUUHad
MaTHUTHAS CUCTEeMa&

3.12. &HecumMmMeTpUuHas
MaTr'HMTHada cucremasd

3.13. &PasBeTBJIeHHAd
MaT'HUTHaA CHucCTeMa&

3.14. &CrepxHeBas
MaTHUTHAsS CHUCTEeMas&

OIlpeIeJIEHHOY TI'eoMeTpuueckom dopwme,
NpelHa3HadYeHHHM IJ18 JIoKaJMs3aluM B HeM
OCHOBHOT'O MAaTHMTHOTO IIOJig TpaHchopMaTopa

YacTb MarHMTHOM CUCTEMEl, Ha KOTOPOM
pacrnojiaranTCcsa OCHOBHEE OOMOTKMU
TpaHcdopmMaTopa (cM. uepT. 1 - 3)

IraMeTp OKPYXHOCTM, B KOTOPYK BIMCAaH
KOHTYP CTYNEHYaTOTO MM KBaAPATHOTO IOIe-—
PEYHOTO CedYeHUs CTEPXHSI MAaTHUTHOM CHUCTEMEBL

PaccTosgHMe MexIOy I[IPOINOJIbHEIMM OCSAMU IOBYX
COCEeOHUX CTEepPXHEeM MaTHMTHOM CUCTEME
(cm. uept. 1)

CyMMapHas IJjolanbk IIOINEePeuHOT'0 CeueHUSd
beppoMaTrHMTHOTO MaTepMaljla B INOINEepPEeUYHOM
CeueHMM CTepxXHS (gpma)

JacTb MaAT'HUTHOM CUCTeMH TpaHcdopMaTopa,
He Hecyllas OCHOBHHX OOMOTOK U CJyXallas IJIsg
3aMBIKaHMS MATHUTHOM uenu (cMmM. uept. 1, 2)

ApMoO, coemuHAKIlee OBa KOHLA OOHOI'O M TOIO
Xe cTepxHA (cM. depT. 1 - 3).
[IpMeuaHme. MOXHO pas3iMuaTb OOKOBYK YacCTb

OOKOBOT'O fApMa, OChb KOTOPOM MNapaJjujielibHa
IPONOJILHOM OCM CTEPXHS, ¥ eI'0 TOPLEeBY
YacTb, OCb KOTOPOM IEepIeHIMKYJISpHa 2TOM OCU

JApMO, coemMHAKIIEE KOHLE OBYX WM OoJiee
Pas3HBIX CTEpXHEM (CcM. uepT. 2)

MarHuTHasa cucreMa, B KOTOpOIZ IIPOOOJIb HEIE
OCHr BCeX CTep)KHeIZ M APM PaCIIOJIOXEHEL B OnoHOM
TIIJIOCKOCTM

MarHMTHas CUCTEMa, B KOTOPOM IIPOIOJIbHEE
OCHK CTEepXHeM MIM APpM, MM CTEPXHEN U ApM
PacCIIOJIOXEHE B Pa3HEIX IIJIOCKOCTAX

MaTHMTHas CUCTEeMa, B KOTOPOM BCE CTEPXHU
VIMET ONMHAKOBYH GopMy, KOHCTPYKLMIO U
pasMepr, a B3auMMHOE PacIoJIioXeHMe JioBoTo
CTEpPXHS IO OTHOWEHMI KO BCEM sSpMaMm
OINMHAKOBO IJII BCEX CTEPXHEMN

MarumTHas cucTeMma, B KOTOPOM OTIeJIbHEE
CTEPXHM MOTYT OTJMYATBHCS OT IPYyIMX CTEPXHell
no dopmMe, KOHCTPYKUMM UM pasMepamM Wiu
B3aMMHOE PacCIlOJIOKEeHME KaKOoTOo-JMOO CTEPXHS
10 OTHOWEHMI K OPYTMM CTEPXHSAM MM sSpMaMm
MOXET OTJIMYATBCS OT PACIIOJIOXKEHMUS JIIOOTO
OPYTOT'O CTEPXHS

MarHuTHas cucTeMa, B KOTOPOM MaTHMUTHBIM
[IOTOK CTEPXHA NpM Iepexonme B SpPMO
pasBeTBIAEeTCHA Ha IOBe UM 0OoJjiee dYacTen

MarHmMTHasa CUCTeMa, B KOTOPOM sApMa
COEIMHSIT Pas3HEE CTEPXHM UM HeT OOKOBEIX SpPM
(cMm. ueptT. 1)



3.15. &BpoHeBas
MarHUTHad cucreMasd

3.16. &BpoHecTepxHe-—
Basg MarHUTHAasA
cucreMasd

3.17. &llmxToBaHHALA
MaTHUTHAS CUCTEMA&

3.18. &CTrikOBasd
MaTHUTHAA CUCTEeMa&

3.19. &HaBuras
MaTHUTHAaA CUCTeMas&

4.1. &BuTOok OOMOTKUE&

4.2. &ObMOTKa
TpaHchopMaTOopak

4.3. &0OcHOBHada
oBMOTKA &

4.4. &BcniomoraTeJsbHas
oBbMOTKA &

MarumTHas cucTeMa, B KOTOpoM oba KOHLA
KaXIOT'O CTEPXHS COEeOMHAKNTCS He MeHee dYeM
oByMss OOKOBEIMM sSpMaMu (CM. uyepT. 3)

MarHuMTHas CMUCTEMa, B KOTOPOM UYacThb
CTepXHeM MMeeT OOKOBBIE fApMa MM KaXIBIM
CTepXeHb — He OoJlee 4eM OOHO OOKOBOE APMO

MarumTHas cucTeMma, B KOTOPOM CTEPXHU
M ApMa C IJIOCKOM WIMXTOBKOM COOMpPamnTCs
B IepenjeT Kak lejibHasd KOHCTPYKLUSA
(cMm. uepT. 2)

MarumTHas cucTeMa, B KOTOPOM CTEPXHU

M ApMa MM OTHEJIbHEIE YacCTu, COOpPaHHHE

VI CKpEeIJIeHHBEIE pPas3nejibHO, INpu COOPKe CHUCTEME
YCTaHaBJIMBAKTCA BCTHIK

MarHmMTHasa cucTeMa, B KOTOPOM CTEPXHU
1 gpMa o0pa3l3ylnTcsa B BUIE LEJILHOU
KOHCTPYKUMM IYyTEeM HaBUBKU U3 JIEHTOUHOU
WV PYJIOHHOM BJIEKTPOTEXHMUECKOM CTaJlu

OBMOTKIM TPAHCO®OPMATOPA

[IpOBOOHMK, OOHOKPATHO OXBAaTHBAKIMM YacTb
MaTHMTHOM CMUCTEeMEl TpaHcbopmaTopa,
BJIEKTPUYECKUM TOK KOTOPOTO COBMECTHO C
TOKaMM OPYTMX TaKMX NPOBOOHMKOB U IOPYTUX
JacTel TpaHchopMaTopa Co3TaeT MATHUTHOE
nojie TpaHchopMaTopa U B KOTOPOM IIOL
,JZ[GIZCTBI/[@M S5TOI'O MAT'HMTHOTI'O IIOJIA HABOIMUTCHA
BJIIEKTPOOBUXYIASA CHUJIIA.

[lpyuMeuaHme. BuUTOk OOMOTKM MOXET OBITb
oOpasoBaH HECKOJIBKMMM IapajljleJIbHO
COeOVMHEHHBIMM INPOBOOHMKaMU

COBOKYIIHOCTE BUTKOB, OOpa3yoUMx
BJIEKTPUYUECKYD Llellb, B KOTOPOM CyMMMUPYITCS
3JIEKTPOIBMXYIIME CWMJIE, HaBeIeHHBe B BUTKAX,
C LEeJIBI0 IOJIyUeHUs BHICIIET'O, CPEeIHEeIT'o WU
HMBIIETO HANPSXeHMS TpaHcdopMaTopa MM
C IpyT'oM LeNbo.

Ipumeuanusa. 1. B TpexdpasHOM M MHOTOQABHOM
TpaHcPopMaTope (TpaHCOOPMaTOPHOM IPYIIE)
non "obwmoTkoMmM" nompasyMeBaeTCsa COBOKYIIHOCTBb
COeOMHsSEeMEIX Mexnoy cobol oOMOTOK OIHOTO
HanpsaxeHusa Bcex das.

2. B omHOo®GaszsHOM TpaHchopMaTope MHOI
"obmMoTKOM" Mompas’yMeBaeTCs COBOKYIHOCTb
COeOMHsSEMHX MeXnOy cobol oOMOTOK OIHOTO
HaOpSXeHMS, PacCIOJIOKEHHBIX Ha BCEeX ero
CTEPXHAX

ObMoTka TpaHcbopMaTopa, K KOTOPOM
IIOOBOIOUTCs DHEPIMs Npeobpas’yeMoro, MM OT
KOTOPOM OTBOIUTCS SHEPIMS NPeobpa30BaHHOTO
II€EPEMEHHOTO TOKa.

[IpuMeuaHme. CUJIOBOM TpaHChOpMaATOp MMeeT
He MeHee IBYX OCHOBHHX OOMOTOK

ObmMoTka TpaHchopMaTOpa, He INpelHa3HadeHHad
HENOCPEenCTBEHHO IJIA MpMeMa 3HepIuM npeobpa-
3yeMOT'0 MJM OTIauM JHepI'MM Npeobpas0oBaHHOTO



4.5. &llepBuuHas
OBOMOTKA
TpaHchopMaTOopa&

4.6. &BTOopMuHasa
oBOMOTKa
TpaHchopMaTOpa &

4.7. &0OOMOTKA BEICHIETO
HaTpsXeHUT
TpaHchopMaTOpa* &
#06mMoTka BH#

4.8. &0OBMOTKA HMBWETO
HaNPSXEeHWI
TpaHcdopMaTopa* &
#O6MmoTka HH#

4.9. &O6mMoTka
CpeIHEeTO HaNpsIXeHUSI
TpaHcdopMaTopa* &
#O06bmoTka CH#

4.10. &PacmenmeHHasd
obMOoTKA &

4.11. &06masa obMoTKa

IIEPEMEHHOTO TOKa, MM MOIHOCTb KOTOPOM
CYWeCTBEHHO MeHblle HOMMHAaJIbHOM MOUHOCTHU
TpaHchopMaTOopa .

[IlpuMeuaHme. BcrnoMorarTesibHas OOMOTKa MOXeT
OEITE NpelHa3HAadYeHa, HaIpuMep, OjA KOMIIeHCa-—
UMM TPpeTbel IapMOHMYECKOM MAaTHMTHOTO I[IOJH,
NOOMarHMYMBAHMA MATHUTHOM CUCTEMBL
IIOCTOAHHBIM TOKOM, IIMTAaHMA CeTU CcOOCTBEHHHX
HYXIO OI‘paHV[quHOﬁ MOIHOCTM M T.II.

ObmMoTka TpaHcbopMaTopa, K KOTOPOM
IIOOBOIOUTCS DHEPIMA Npeobpas3yeMoIro
IIepPEeEMEHHOTO TOKa.

[lpuMeuaHue. TepMMH OPUMEHMM K JIOOOMY YMCITY
OOMOTOK TpaHchopMaTopa, eCiM HallpaBJIeHMe
nepeady SHEPIMM OT HUX K IOPYyI'MM OOMOTKAaM
TpaHchopMaTopa HABJIAETCH OINpeleJIeHHEM

ObMoTKa TpaHcdopMaTopa, OT KOTOPOMU
OTBOIOMTCSH DHEePIMI NIpeodpasoBaHHOITO
[IepeEMEHHOT'O TOKa.

[IpuMmedaHre. TepMMH NPMMEHMM K JIOOOMY UMCITY
0BMOTOK TpaHchopMaTOpa, €CJM HalpaBJIeHUe
epenady SHEPIUM K HUM OT IPYIMX OOMOTOK
TpaHchopMaTopa ABJILSETCHS ONpeleJIeHHEM

OcHOBHasa oOMOTKa TpaHchopmaTopa, mUMeplas
HauboJibllee HOMMHAJIbHOE HANpsXeHME I10
CPaBHEHMIO C OPYT¥MMM €T'0 OCHOBHBIMM OOMOTKAaMU

OcHOBHasa obOMOTKa TpaHchopmaTopa, MMeplas
HaVMeHbIIEe HOMMHAJIBHOE HANPSXEHME I10
CPaBHEHMUIO C IPYIMMM €TI'O OCHOBHBIMM
OOMOTKaMM .

IpuMeuaHye. OOMOTKA HUBMET'O HAPSAXEHUS
PeryJIMpPOBOYHOT'O TpaHchopMaTopa MOXET MUMETH
foJiee BEICOKMM YyPOBEHbL MB0JSLUMM, YeM OOMOTKMU
BBICIIET'O M CPENHEeIO HalpsSXeHUI

OcHOBHasa obMoTKa TpaHchopMaTopa,
HOMMHAJIbHOE HalpPSXeHMe KOTOPOM HABJIAeTCSH
IPOMEXYTOUHEIM MeXIy HOMMHAJIbLHBMMU
HANPSXeHMAaMM OOMOTOK BBICIIET'O M HU3LEI'O
HApPSXeHUd .

[IpuMmedaHnre. OOMOTKa CpeOHEIO HalpsaXeHMA
PETYIMPOBOUYHOTO TpaHchopMaTOpa MOXET MMEThb
BoJjiee BEICOKMM YPOBEHbL M30JGLUM, UYeM OOMOTKa
BBICLIET'O HalpPsAXeHMS

ObMmoTKa, cocTodmas M3 OBYX WM Oojiee
TaJlbBAHMUECKM He CBSA3aHHBEIX dYacTel,
CyMMapHas HOMMHAaJIbHAS MOWHOCTL KOTOPEIX,
Kak IIpaBMJIO, PaBHAa HOMMHAJIBHOM MOIHOCTU
TpaHchopMaTOopa, HaAIPSXeHMS KOPOTKOIO
3aMBIKAHM A KOTOprX OTHOCUTEJIBHO ,prI‘I/[X
OOMOTOK (OOMOTKM) MNPaKTUUECKM PaBHE MeXIy
cofoM, M KOTOPHE HOONYyCKalT He3aBUCUMYI
OpyT OT Ipyra HaT'py3Ky WM IUTaHUE
(cMm. ueptT. 9).

[IpuMeuaHue. COBOKYIHOCTBL YacCTeM paclern—
JIEHHOM OOMOTKM CUMTaeTCsd OIHOM OOMOTKOM

ObMoTKa, gBJgKIAsSCS oflel YacTbhbi OBYX



aBTOTpaHchopmMaTopas&

4.12. s&llocnemoBaTelib-—
Hasg obMOTKa
aBTOTpaHchopmMaTopas&

4.13. &0OBbmoTkKa
BEICIIET'O HallpAXEHMA
aBTOTpaHchopmMaTopas
#06moTka BHH#

4.14. s&OBbmMoTka
CpelHETI'O HallpAXEeHUA
aBTOTpPaHchopMaTopas
#06moTka CHH#

4.15. &OBbMoTka
HM3Mero HalripAaXeHUMA
aBTOTpPaHchopMaTopas
#O06MoTka HH#

4.16. &O6moTka Gaszw&
4.17. &ObMoTKa
CTEPXHA&

4.18. &Kouueutpuuec-—

K1e OOMOTKME&

4.19. &IBoMHad
KOHLIEHTPUYECKasa
OoOMOTKA &

4.20. &Uepenymoumecs
OOMOTKMU&

4.21. &PerynupoOBOYHAaS
OoBMOTKA &

#PO#

4.22. &OBbMOTKA TPY-—

OOT0 pPeryaMpOBaHMUA&
#PO rpybasa#

4.23. &0BMOTKA TOH-
KOTO PeryiMpOoBaHUS&
#PO ToOHKag#

4.24. §KoMIleHCALMOH—
Hasg obMoTKaé&
#KO#

OoOMOTOK aBTOTpaHchopmMaTopa (CM. UepT. 7)
ObMoTKa aBTOTpaHCchoOpMaTOpa, BKJIIOUaAEMasd
IIOoCJIeDOBaTEeJIbHO C ofmel OOMOTKOM

(cm. uepT. 7)

COBOKYNHOCTbL BUTKOB, B KOTOPBIX
MHOYKTUPYETCs DBJIEKTPOIBMXYIAs CuUJa,
MCIIOJIb3yeMas IJIs IIOJIy4YeHMs BHICIEeIO
HaOpsSXeHMs aBTOTpaHchopMaTopa

COBOKYIHOCTbL BUTKOB, B KOTOPBIX
VMHOYKTUPYETCS DBJIEKTPOOBMXYIAs CKUJa,
VCIIOJNIb3yeMas IJisg IIOJIydeHMUs CpelHeIo
HaNpsSXeHMs aBTOTpaHcbopMaTopa

COBOKYIIHOCTL BMTKOB, B KOTOPHIX
MHOYKTUPYETCA SJIEKTPOIOBUMXYyllasd cuia,
UCIHOJIb3yeMass OJIs I[OJIyYeHMsS HU3LETO
HANpsSXeHUs aBToTpaHchopmaTopa

OnmHa M3 OOMOTOK OIHO(GA3HOTO TpaHchopMaTopa
WM YacThb OOMOTKM Tpex®a3HOT'O MJIM MHOTO-
basHOTO TpaHcbhopMaToOpa, obOpalyouas ee dasy

YacTe miaM Lejiad OOMOTKAa BEICLIETO,
MJIML HM3WEeI'O HallpAXeHWAd,
CTepXHe TpaHcdopMaTopa.

llpuMeuyaHMe. B aBTOTpaHchopMaTope MHOI
OBMOTKOM CTEepXHsA NoOpasyMebaeTcsa obllasd
UM HnocjiegobaTesibHad OOMOTKAa

CpenHero
pacroJyioxeHHasa Ha

OOMOTKM CTEPXHS, M3TOTOBJIEHHHE B BUIE
UVMJIMHOPOB M KOHLEHTPUYECKM PACIIOJIOKEHHBIE Ha
CTepXHe MarHMTHOM CcucTeMbl (cMm. uepT. 4, 5)

ObMoTKa, cocTofAmas M3 OBYX LUIMHIPUUECKUX
JacTelM, PaCIOJIOXKEHHEIX Ha CTepXHEe MaTlHUTHOMU
CUCTEMB KOHLIEHTPUYECKM C IBYX CTOPOH IPYyI'Ol
oBOMOTKM (CM. UepT. 6)

OBMOTKM BBICWIETO M HMBLETO HaNPSXEeHMUS
TpaHchopMaTopa, dUYepenywolyecs B OCEBOM
HanpaBJIeHUM CTepxHs (cMm. yepT. 10)

OTIesIbHO BHIIOJIHEHHAS YacCThb OOMOTKU
TpaHcdopMaTopa, MMemlas OTBETBJIEHUS,
[IepeKJIYaeMele [PY PEeTyJIMPOBaHUM HaIPSXeHMUS

OTHmeJIbHO BHIIOJIHEHHAS YacCThb PEeryJIMPOBOUHOMN
OOMOTKM, HAlPSXEeHMEe MEeXIY COCEINHVMMU
OTBETBJIEHUAMM KOTOPOM PaBHO CyMMe
HANPSXEHMY HECKOJIbKUX CTyIleHeN
perynMpoBaHMa

OTHneJIbHO BHIIOJIHEHHASA 4YaCThb PEeTyJIMPOBOUWHOM
OOMOTKM, MMeKlas OTBETBJIEHMSA, COOTBETCT-—
ByOWME KaxXIOM CTYINEeHM PperyJIMpOBaHMUS

BcrnoMoraTesibHas OOMOTKA, pacnojaraeMas

Ha CTEPpXHAX MM dpMaxX C LeJIbI KOMIIEHCaluum
yacTey MATHMTHOTO I[IOJs TpaHcdhopmaTopa.
[lpuMeuaHue . BO3MOXHA, HANpUMEp, KOMIIEHCa-—
UMs MAaTHUTOABWXYIEN CUJIE PeryJIUMpOBOUHON



4.25. &CeTerada
obMOoTKaA &

4.26. &BeHTuIbHada
obMOoTKa &

4.27. &TI'pynna
coenVHeHNs ODOMOTOK
TpaHchopMaTopa&

4.28. &HemTpasb
OBOMOTKIM&

4.29. &§OTBeTBIIEHUE
OBOMOTKIM&

4.30. &OcHOBHOE
OTBETBJIEHUE OOMOTKU&

4.31. &llonmoxuTesbHOe
OTBEeTBJICHME OOMOTKMUE&

4.32. &OTpuuaTesbHOE
OTBETBJIeHMEe OOMOTKM&

5.1. &Mzomauusa
TpaHchopMaTOpa &

MaTHMTHOTO IIOJI HYJIEBOM IIOCJIenoBa-—
II0JIsI TPeTbeM TapMOHMYECKOM M IOp.

oBMOTKM,
TeJIbHOCTH,

ObMoTKa Npeobpaz30BaTEJIbHOTO TpaHchopma-—
TOpa, NpUCOoeIMHSAeMas K CeTU I[IePEMEHHOTO
TOKa

ObMoTKa Npeobpaz30BaTEJILHOTO TpaHchop-—
MaTopa, IHnpucoerIgmMHAeMada K BEHTWMIIbEHBIM
npeobpa3oBaTeisaM

Y1JjoBoe cCMelleHMe BEKTOPOB JIMHEMHHIX
BIIEKTPOOBMXYIIMX CMJI OOMOTOK (CTOPOH)
CpelHeTr0 ¥ HMBMIEeI'0 HAIPSXEHUN 10 OTHOMEHMIO
K BEKTOpaM COOTBETCTBYIIMX 3JIEKTPOIBIKYIIMX
cujl OOMOTKM (CTOPOHBI) BBICHET'O HAaNPSIXEHMUS

Obmas Touka OOMOTOK (az TpexdasHOTO WU
MHOTO®a3HOT'O TpaHchopMaTOpa, COEIMHSIEMBIX

B "sBezny" wiamu "3urszar".

[lpuMeuaHme. B onmHobaszHOM TpaHchopmMaTope -
3axM OOMOTKM, MNPpelHAasHAUEeHHB IJid
npMUcoenuHeHusa K obwey TOouKe IIPU COeOMHEHUU

oBbMOTOK TpexbasHOM (MHOTOOARHOM) IPYIIE B
"zpeznoy" wunm "3urzar"
OTBOI, NPMUCOEOMHEHHBM K OIOHOMY M3 BUTKOB

Y TIO3BOJISKIMY MCIOJIB30BATh YACTh OOMOTKMU,
3aKAHUMBAKIYIOCS 2TUM BUTKOM

OTBeTBJIEHME, Ha KOTOPOM OOMOTKAa TpPaHC-—
dbopMaToOpa MMEEeT HOMMHAJIBHYK MOUWHOCTL IIPHU
HOMMHAJIbLHOM HalpPAXEeHUN .

[IpuMeuyaHue. B chneumasbHBEIX TpaHcdopMaTopax
M B OTHEJIBHEIX CJllydadxX B TpaHchopmMaTopax
oflWero Has3HadYeHMA OCHOBHOE OTBETBJICHUE
ornpenesiderTcd HOPMaTUMBHEIM IOJOKYMEHTOM

OTBeTBJIEHME, TaK PacClOJIOKeHHOe B OOMOTKE,
UTO IIPM €I'0 BKJIOUEHUM yBeJIUUMBAETCS YUMCIIO
BUTKOB C OOMHAKOBEIM HalpaBJIEeHMEM
SIIEKTPOOBWXYIIEN CUJIEL 110 CPAaBHEHMIO C UYMCJIOM
BMTKOB Ha OCHOBHOM OTBETBJIEHUM.

[Ipumeuanme k TepmmHam 4.31 u 4.32. Ilpm
PEBEPCUPOBAHUN PETYIIMPOBOUYHOM OOMOTKM OIHO
M TO Xe& OTBEeTBJIEHME MOXeT OBITH
MIOJIOXUTEJILHEIM MJIM OTPMLATEJIbHEM

OTBeTBJIEHME, TaK PaclOJIOXKeHHOe B OOMOTKE,
UTO NPM €TI0 BKJIOUEHMM yMEeHbUlaeTCs YUCIIO
BUTKOB C OIOVMHaAKOBEIM HallpaBJICHUMEM
BIIEKTPOOBMXYIIEN CUJIBL 110 CPABHEHMIO C UMCJIIOM
BUTKOB Ha OCHOBHOM OTBETBJIEHUU

N30JIAONA TPAHCOOPMATOPA

COBOKYIMHOCTb M3OJIALMOHHEX IeTajlell U
3aMoJIHAKIEN TPaHCPOPMATOP M3OJALMOHHOM
cpenbl, MCKJOUaplas 3aMblKaHMe MeTaJlJIMdeCKUX
yacTell TpaHchdopMaTopa, HAXOIOAWMXCS BO BPEMS
ero paboTH MOI HAIPSXeHMeM, C 3a3eMJI€HHBMU
YyacTaMM, a TakKXe dJacTel, HaxXOOSWMXCs 10T
PasHBMM [IOTEeHLMajaMy, Mexny CcoDoM



5.2. &BHYyTpeHHSAS
NBOIAUUAE

5.3. &BHemnas
M3OJIAUMA&

5.4. &MexnybazHasa
M30J1AUnAa&

5.5. &TI'maBHas
M30JIAUMS OOMOTKIUE&

5.6. &llpomosnbHas
n30aauusa OOMOTKUE&

5.7. &KoHueBas
MU30JI9UMsa OOMOTKME&

5.8. &EmMkocTHas
3ammTa OOMOTKUE

5.9. &EmMKOCTHOE
KOJILLIO ODOMOTKU&

5.10. &39xpaH
EeMKOCTHOM 3allUTh
ODMOTKU&

5.11. &OxpaHMpyUMNI
BUTOK OOMOTKM&

M3omaumsa BHyTpM Oaka TpaHcopMaTopa
B MacJle WM OPYyT'OM XUIOKOM IUBJIEKTPUKE
(BHyTPM Oaka I'epMeTMUHOT'O TpaHcopmMaTopa,
3alOJIHEHHOTO BO3IOYXOM MWJIM I'a30M) WMJIM BHYTPU
3anoJiHAIero TpaHchopMaTop TBEPHOTO
OMBJIEKTPUKA .

IIpuMeuaHme. OCHOBHBIM NPM3HAKOM BHYTPEHHEMU
NU3OJIALUUM ABJIAETCHA INIpaKTUUeCKad He3aBUCU—
MOCTb €& DBJIEKTPUYECKOM MNPOYHOCTM OT BHEWHUX
aTMOCQEPHEIX YCJIOBUM

VizomauMusa B BO3OYyXe CHapyxmu 0Oaka
TpaHcdopMaTOopa .

pmMmeuanmsa. 1. OCHOBHEIM NPU3HAKOM BHEMHEMN
MBOJIAUMM ABJISETCS 3aBUCUMOCTDL €€ DBJIEeKTPU-—
YeCKOM MNPOYHOCTM OT aTMOCQEPHEX YCJIOBUM.
2. BHemHssa MB30JI41UMS B BO3OYWHOM TpaHCcbop-—
MaTOpe — M30JIdUMA BHEe IIPOCTPpaHCTBa,
OTPAaHMYEHHOT'O HAaPYXHOM LUMUIMHIPUYECKOMN
IIOBEPXHOCTBHIO HAPYXHOM OOMOTKM M OJIMKaMIIMMU
K OOMOTKaM [MOBEPXHOCTSAMM MarHMTHOM CUCTEME

VBomnauma Mexny oOMOoTKaMM pPas3HEX (®as
TpaHchopMaTopa

Nzomngumsa oBMOTKM OT UYacTel OCTOBa M OT
OIPpYyIUX OOMOTOK

VB0Ja1Msa MEXOY Pa3HBEIMM TOUKAMM OOMOTKM/
bazel TpaHCchopMaTOpPA .

IpuMedaHre. M30J4LUUA MeXIy Pas3HEMU TOouKaMu
OOMOTKM (ase, HAIPUMEep, MexIy BUTKaMM,
CJIOAMM BUTKOB, KaTylKaMM, D3JIeMeHTaMU
EeMKOCTHOM BallMTHEl M T.II.

V30JIALUMOHHEIE KOHCTPYKLUMM M IeTaju,
Cilyxamye »Ojs M30JIMPOBAHMSA TOPLIEBBEIX YacTeu
OOMOTOK OT fApMa, SAPMOBEX O0ajioK U
MeTaJNIMYEeCKMX [NPeCCy X KOJIEL]

CrneumraJibHEIE MEPBI, IIPUMEHSEeMBle IIJisd
BHIPABHMBAHMSA E€MKOCTHOT'O paclpelesieHUs
HaNOpsSXeHMsS BIOJIb OOMOTKM.

[lpMeuaHre. EMKOCTHasA 3ammrTa MOXET
OOCTUTAaTbCSA IIPMMEeHEeHUEM 3JIEKTPOCTaTUUeCKUR
5KPAaHOB, KOHIEHCATOPORBR WM M3MEHEHMUEM
IOCJIEIOBATEJIbHOCTM COEIOMHEHMUS MexIy Ccobom
KaTyumek OOMOTKM MJIM BMTKOB B KaTyIKax

KosbleBov MeTaJlJIMueCKUM He3aMKHY THIM
M3O0JIMPOBAHHEI 3JIEKTPOCTATUUYECKUM DKPaH,
PAaCIIOJIOXKEHHEIM Yy Topla OOMOTKM MM MEXOY
ee kaTyllKaMy U TajibBaHUUECKU COEeIMHEHHBM
C OIHOM U3 ee TOouek

IMIVMHOPUYECKMY HEe3aMKHYTEI 3JIEKTPO-—
CTaTUUECKUM DKPaH, PACIOJIOXEHHEM BIOJIb
BHYTPEHHEN MM HAPYXHOM UUIMHIPUYUECKON
IIOBEPXHOCTU OOMOTKM U TI'aJlbBaHUUECKU
COEIOVHEHHE C OINHOWM M3 €e TOUeK WJIMU
3a3EeMJIEHHBIN

Kosib11eBOM HEe3aMKHYTEHM D2JIeKTPOCTaTUUeCKUM
SKPaH, PAaCIIOJIOXKEHHHM CHAPYXU MM BHYTPU



5.12.

&ObmMoTKa C

HerpalyUpPOBaHHOM
UBOJIALUMEen&

5.13.

&0O6bMoTKa C

TPalyUpPOBaAHHOM
MUBOJIALMUEN&

5.14.
CPOK

5.15.

&TepMuuecKum
CIIYyXOBl MBOJIALUME

&HOMMHAJIB HEIV

TEePMUUECKUN CPOK
CITYyXOBl M3OJISLUNE

6.
6.1. &AKTMBHAS YacThb
TpaHchopMaTOpa &
6.2. &AKTHUBHEIE
MaTepurassl
TpaHchopMaTOpa &
6.3. &0cTOBG&
6.4. &0OTBOIBI&
6.5. &KOHTAKTHEIM

3axuM TpaHchopMaTOpak

6.6. &Bax
TpaHcdopMaTopa&
6.7. &Bax

KOJIOKOJIbLHOT'O THUIIa&

KaTyWKM HENPEPBBHOM MIIM OUCKOBOM OOMOTKM,
MMenuMi pas3Mep B HalpaBJIEHUM OCU OOMOTKIM,
PaBHBEI HNPUOIMU3UTEJIEHO OCEBOMY pa3Mepy OINHOMU
KaTyUWKN

ObMOTKa, Yy KOTOPOVM JIMHEMHHM KOHELl U
HeWTpalJlb MMeT OIMH YPOBEHb M30JIALUU

OBMOTKa, y KOTOPOM JIMHEMHEM KOHEL U
HeNTpaJlb MMeT pasjiMuHble YPOBHUM M3O0JILALUM

[lepron paboOTE OT NEPBOI'O BKJIOYEHMA IO
IOJIHOT'O M3HOCA M3O0JIAUMM IOJ BJIMSHUEM
OUBUKO-XUMMUECKMX GaKTOpPOB, NpexXIe BCEeIO
TeMIepaTypsl, IPU M3MEHANIMXCHA HATPy3Ke,
HAlIPAXEeHUM U YCJIOBMAX OXJIaXIeHNA

TepMUUECKUM CPOK CJIYyXOBl IIPU NOCTOSHHOM
TeMIlepaType Haubojiee HarpeToM TOUKU
M30JIAUMM, PaBHOM IOONYCTMMOM TeMIepaType OJid
OAHHOT'O MBOJIALMOHHOT'O MaTepualia

OTIEJIBHBHE YACTUM TPAHCOOPMATOPA

EovHasg KOHCTPYKLMA, BKJINUWAaUAas B COOPAHHOM
BUIe OCTOB TpaHcdopMaTopa, OOMOTKM C UX
n30oJAUMeN, OTBONE, YaCTU PEeTryIMpyomero
YCTPOMCTBa, a TakKXe BCe JeTajy, CiyXalye
OJIA MX MEeXaHMUeCKOI'O COenVHEeHNA.

[IpuMedaHMe. B HEKOTOPEIX THUIax TpaHchop-
MaTOPOB C aKTMBHOM YacCTbl MOTYT OHTHb
KOHCTPYKTMBHO CBA3AHE KpHIIKa Oaka UM BBOIH

JJIeKTpOoTexHMYeCcKkas CTajlb MM OPpyTou
beppOMarHUTHEIN MaTepualj, M3 KOTOPOIO
M3TOTOBJIEHa MarHMTHasa CUCTeMa, a TaKxe
MeTaJlJl OOMOTOK M OTBOINOB TpaHcopmMaTopa

EorHasa KOHCTPYKLMS, BKJKOYaKIas B COOPaHHOM
BMUIE MATHUTHYK CUCTEMY CO BCEeMU IOeTaJiIsIMM,
CIIyXallMM IJiS €€ COeIMHEHMS M IJiS KpeIlJeHUS
0BMOTOK

COBOKYIIHOCTbL BJIEKTPUUECKMUX [IPOBONHMUKOB,
CIIyXalX IJIs COeIMHEHMUs OOMOTOK
TpaHchopMaTopa C BBOIAMM, YCTPOMCTBaMU
IIEPEKJIOYEHN OTBETBJIEHMNM OOMOTOK U IOPYTUMU
TOKOBEIYMMMM UYacCTAMU

KOHTAKTHEIM 3axyM, MVMEIMMY I'aljilbBaAHUUECKYI
CBA3b C OOMOTKaMM M NpelHAaBHAUEHHBM IJII
IpUCOenNMHeHUs TpaHchopMaTopa K BHEUHEeN Lelu

Bak, B KOTOpPOM pasMelaeTcHa aKTMBHAadA 4YacThb
TpaHcdopMaTopa uIM TpaHCOoOpMaTOPHOTO
arperaTta C XMUIKMM OMBJIEKTPMKOM, I'a30-
KBaplleHalOJHEeHHOT'O

jZn)878

Bak, uMeommy BOIM3M IHA PaA3BEM, I1O03BOJIS-—
OIUM OTHENIMTh M [NONHATH BEPXHIK YacThb Daka
fes3 nonbeMa aKTMBHOM YacTU TpaHcdopMaTopa



6.8.
Baké&

&T'epMe TUUHEM

6.9. &Pacumpureib&

6.10. &Bozmyxoocy-
mmMTesib &

6.11.
TeJb &

&Macrioykasza-

6.12. &TepMOCUbOHHEIM
bunbTp&

6.13. &Koxyx
TpaHchopMaTOpa &

6.14. &YCTpPOMCTBO
perynmMpoBaHus
HaIlpAaXeHUA
TpaHcdopMaTOopa
(TpaHCOOPMATOPHOTO
arperara) &

6.15. &YcTpomcTBO
[IEPEKJIYEHU A
OTBETBJIEHUM OOMOTOKE&

6.16. &YCTpPOMCTBO
IepeKJInYeHM S
OTBETBJIEHUN OOMOTOK
Be3 BO3OYyXIOEeHUIE&
#Ycrporicreo IIEB#

6.17. &YCTPOMCTBO
peryIMpoBaHMsa HaIpsa-—
XeHusa TpaHcbopMaTopa
10O HaIrpys3KOM&
#Ycrporicreo PIH#

6.18. &llepekyouaTesb

OTBETBJIEHUN OOMOTKMUE&

6.19. &M3BupaTesb
OTBETBJIEHUIN&

Bak, wuMewmMulM yIJOTHEHMS, IPakKTUUECKU
MCKJIIOYamplye coofleHrue Mexny BHYTPEHHNMM
obbeMOM Oaka M OKpyXawouel aTMochepoit.

[IpuMeuaHme . [IpM HaIMUUM PaACHUPUTETIA
repMeTu3alMsa OTHOCUTCH M K BHYTPEHHEMY
o0BeEMy pacClUMpUTeIs

Cocyn, CcoenMHEHHBM C OakoM TpPpyOONpOBOIOM
M CIyXawyy OJi8 JioKaaMs3aluuM koJieOaHMy ypOBHS
XMIKOTO OMBJIEKTPUKA

Cocyn, coofmanmmicsa C OOHOM CTOPOHEL C
BHYTPEHHUM OOBEMOM BO3OyXa B pacUMpuUTelie
uny Bake TpaHchopmMaTopa, a C IOpyrom — C
aTMoChepHEM BOBIOYXOM, IpPeIOHAa3HAUYEHHE IJId
oTHeJIeHUd BJIATM M3 BO3IOyxa, IIOCTylaluero
B pacumpuTesib UM Oak TpaHcdopMaTopa

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

Cocym, coofmamoumicsa OByMs HaTpyOkamMu C
BHYTPEeHHMUM OOBeMOM OakKa B BEePXHEM U HWXHeMN
ero YacTH, SBaNOJIHEHHHM BEWEeCTBOM, CJIyXallMM
OJIS OUMCTKM MacJjla UM OPpYyToI'o XUIKOI'O
IMBJIEKTPMKa OT IMNPOOYKTOB OKMCIIEHMA UM IOJIA
IIOTJIOWEHMS BJIATH

OboJsiouka BO3IOYWHOT'O TpaHcdopMarTopa,
sammapnas ero akTMBHYID YacTb OT IoNalaHus
IIOCTOPOHHUX MNpPeIMeTOB, HO IOOoIlyckalllas
CBOOOOHHEIM IOCTYII K HEeM OXJlaxIanlero BO3oyxXa

YCTpOMCTBO, NpeIdHa3HAdYeHHOe nJid
pPeryaMpoBaHUA HANPSXeHMA TpaHcdopMaTopa
(TpaHCOOPMATOPHOTO arperara) M BKIDOUYaKlee
BCe HeOOXOIMMEIE IJI 3TOTO allaparTH,
MexXaHM3MBl M COCTaBHBIE YaCTHM, 3a MCKIIOYEHMEM
PeryJIMpOBOYHEIX OOMOTOK

YcTpoMcTBO, NpelHa3HaueHHOE OJisd M3MEeHEeHMUS
COeIMHEHUM OTBETBJIEHUNM OOMOTOK Mexnmy cobom
UM C BBOIOM

YcTpoMcTBO, IpelHa3HaUeHHOEe IJiS M3MeHeHMS
COeIVHEHUM OTBETBJIEHUM OOMOTOK IIPU
HeBO3OyXIeHHOM TpaHchopMaTope

YCTPOMCTBO PEeryJMpOBaHMsg, IpelHa3HAaUeHHOe
OJIS PeryJupOoBaHMA HaNpsSxeHud 0es IepephBa
HATPYy3KU ¥ 0e3 OTKJIUEeHUS OOMOTOK
TpaHchopMaTopa OT CeTu

KoHTakTHOe yCTPOMCTBO, CJyXallee »Ojsd
[IepeKJIOUeH s OTBETRBJIEHUY OOMOTKM B TPAaHC-—
bopmaTope, nepeksiuaeMoM Oes3 BO3OyXIOeHMS

JacTh yCTPOMCTBA PEeryIMPOBaHMSA IOI Ha-—
TPY3KOM, NpenHa3HadeHHas IJisg BeOOpPa HYXHOTO
OTBETBJIEHNS OOMOTKM IIepel IePEeKJIOUEHUEM U



6.20. &llpenm3dbupaTesib

OTBETBJIEHUM&

6.21. &KoHTaxTOp
YCTPOMCTBA pPeryju-
POBaHMSA HAIPAXEHUS
10O Harpy3kKoM&

6.22. &TOKOOTPAHUUU—

BaUUM PE3UCTOP
YCTpOMCTBa PEeryu-—
POBaHMA HAIIPAXEHUA
10 Harpy3KOM&

6.23. &TOKOOTpPaAHUUU—

BaIMM peakTop
yCTpoMcTBa pPeryu-—
POBaHMA HaAIIPAXEHUA
IOX HarpysKoMé&

6.24. &Cucrema

OXJIaXIOeHMA&

6.25. &0OxJamuUTeJb&

6.26. &PammaTop
TpaHchopMaTOpa &

OJIs. OIIMTEJIbHOT'O INIPONYyCKaHMsS TOKa.
[lpyMeuaHre . VB30upaTesyib OTBETBJIEHUM He
CJIYXUT IJIS M3MEHEHMS M OTKJIOUEeHUsS TOoKa

JacTbe yCTPOMCTBa PETryIMPOBAHMSA HANPAXEHUSI
Ion Harpy3KOM, IJIMTEJIbHO Npolyckamilasd TOK,
NpelHa3HadeHHad OJIA UCIOJIb30BAaHMA KOHTAKTOB
n3buparTessa, a TakXe [NPUCOEeIMHEHHHEX K HeMy
OTBETBJIEHUM OOMOTKM OOJiee OIHOI'O pas3a Ipu
NPOXOXIOEHMM BCEer'O IMalasoOHa pPeryaMpoBaHMUA
TpaHcdopMaTopa.

IpuMeuanus. 1. IpenusbupaTesib He CJIIYXUT
IOJigd M3BMEHEeHMA M OTKIIIOUEeHMA TOKa.

2. lpene3bupaTesib MOXET MIPOU3BOAUTL PEeEBEpP-—
CUPOBAaHME PEeTyJMPOBOYHOM YacCTM OOMOTKM UM
IIepEeKJIYeHre TPYyOHX CTyNeHeM peTryIMpOoBaHMA

JacTh YyCTPOMCTBa PETYyIMPOBAHMSA HAIPSIXKEHUSI
o5 Harpys3KOM, MNpelHas3HadeHHasa OJd
M3MEeHeHMA M OTKJIOYEeHMSA TOKa B LeNax
IepeKJoYanero yCTpoMcTBa, NPpenBapMTeJIBHO
IIOOT'OTOBJIEHHEIX K B3TOMYy M30MpaTeseMm

PesucTop yCTPOMCTBa PEeTyIMPOBaHMUA
HaOpsSXeHMS OO HATPy3KOM, NpelHasHaUYeHHHM
OJI1g BKJIOYEHMUSa MexIy paboTaomyM M BBOIOMMBIM
B paboTy OTBETBJIEHMEM C LeJIbl0 OT'PaHMUYEeHUST
IIepPexXOonHOT'O TOKa B I[EePEeKJIoYaeMOoi dacTu
OOMOTKM M II€peBola Harpy3KM C OIOHOTO
OTBETBJIEHMS Ha Opyroe 0Oe3 [epepeBa B TOKe
Harpy3ku TpaHchopmMaTopa M Oe3 CyLeCTBEHHOTO
ero MU3MEeHEHUs

PeakTOp yCTPOMCTBa PETyJIMPOBaHUSA
HalpsXeHMs MNOJ HaTpys3KOoM, IpenHa3HadYeHHEM
OJi BKJIOYEHUS MexIy padoTawolyM M BBOIOVMBIM
B paboTy OTBETBJIEHMEM C LEeJIb OT'PAaHWNUYEHUSI
IIEPEeXONHOT'O TOKa B I[EePEeKJIoYaeMOoy dJacTu
OBMOTKM M IepeBola Harpys3KM C OIOHOTO
OTBETBJIEHMSA Ha Opyroe 0Oes3 IepepelBa B TOKE
HaTpPy3KM TpaHcopMaTopa M 0Oe3 CyWeCTBEHHOI'O
ero M3MeHeHUs

COBOKYIIHOCTBL TEIJIOOOMEHHMKOB MM B2JIEMEHTOB
CUCTEeMEl OXJlIaXIeHUSd, YyCTPOMCTRB, IpelHa3Ha-
UeHHBIX IOJId yCKOpeHMH IOBIVIXEHMSA TeIllJIOHOCUTeJIA
¥ (MIM) oxJlaxIamlel cpelbl, KOHTPOJIbHEIX U
VB3MEPUTEJIbHEIX NPUOOPOB, CllyXallad IJjg OTBOIA
TelJia, BHIEJGUeIrocs B TpaHcbopMmaTope
B OXJIaXIaolyl cpeny

TensooOMeHHMK, B KOTOPOM IIPOMCXOIMUT Ilepe-
Jada Temnjla OT TEeNJIOHOCUTEJA, 3aloJIHAKIEerO
Oak TpaHchopMaTOpa M MNPUMHYIUTEJIBHO
LUMPKYJIUPYRILETrO dYepes TeNJIOOOMEHHMK, BO3OYXY
i BOOe, IOBUMXEHME KOTOPHBIX TaKXe
IPUHYOUTEJIBHO YyCKOPSeTCs

TenjoOoBMeHHMK, B KOTOPOM IIPOMCXOOUT
nepepgada TelJa OT TEeIJIOHOCUTEJNA,
3amnoJiHAmero Bak TpaHchopmaTopa MU
OBMXYyLETOCsS INyTeM e€CTEeCTBEeHHOM KOHBEKLUM,
BO3OYyXYy, OXJaxmawoleMy TpaHcdopMaTop



7. OETAJIM KOHCTPYKIMM ¥V TNAPAMETPH UACTEV TPAHCOOPMATOPA

7.1.1. &CrepxeHb
(apMO) C IJIOCKOM
MUXTOBKOM&

7.1.2. &CrepxeHb C

paIrajibHOM WMXTOBKOM&

7.1.3. &CrepxeHb
C BBOJILBEHTHOM
MUXTOBKOM&

7.1.4. &CrymneHuaToe
CeUeHMrEe CTEePXHSI&

7.1.5. &Kpyrioe
CeUeHMre CTEepPXHA&

7.1.6. &llmacTuHa
MATHUTHOM CHUCTEMEBI&

7.1.7. &llakeT
IJIACTUH&
7.1.8. &Uucio

CTYIEHEN B CTEPXHEe
(apme) &

7.1.9. &KondbduumeHT
3aloJIHEHMSA Kpyraé&

7.1.10. &KosdduumeHT
3aIlOJIHEHUS CedeHUd
CTepXHA (apMa) &

7.1.11. &KonddbuumeHT
3aIOJIHEHMS CTAaJIbI&

7.1. MarHUTHasd cuUcTeMma

CrepxeHb (9pMO) MATHUTHOM CUCTEMBI, B
KOTOPOM IIJIOCKME IIJIACTUHE Pa3JIMUHOM MK
OIOMHAKOBOM WMPUHEL PACIIOJIOXKEHE Tak, YTO
IJIOCKOCTM BCEX IIJIACTUH IapalijiesibHbl

CTepXeHb CTEKOBOM, MarHMUTHOM CMCTEME], B
KOTOPOM IIJIOCKME IIJIACTUHBE PAa3HOM MMPMHEL
PACIIOJIOXKEHEl B IIOIIEPEYHOM CEUEeHUM CTEPXHSI
IIPaKTUUECKM B pPaliMaJIbHBEIX HallpaBJIEHUMAX

CTepXeHb CTBIKOBOM MAaTHUTHOM CUCTEMEl, B
KOTOPOM IMJIACTMHE OOHOM WMPMHBE M3OTHYTE U
PAaCIIOJIOXEHE TakK, YTO B IONEPEYHOM CeueHUM
OHM VIMET @OpMy SBOJIEBEHTEI M B COBOKYIIHOCTU
00pasynT MNPAaKTUUYECKM KPYyT'OBOM UMJIMHIP

[lonepeyHoOe CceueHMre CTepXHS, COOPaHHOTO
"3 OBYX WM OoJjiee NaKeTOBR IIJIaCTMH pPasHOM
WMPUHEL, MMenlee QopMy CTyINeHUaToM OOUIYPEH,
BIMCAHHOM B OKPYXHOCTB WJIM OBaJl

[lonnepeyHOoe CeuUeHMe CTEPXHS C paIuaJibHOM
WM SBOJIbBEHTHOM WMMXTOBKOM, MNPaKTUUECKN
uMempnee dopMy Kpyra

[InacTuHa U3 SJIEKTPOTEXHMNUECKOM CTajaM MM
Opyroro QeppOMarHMTHOI'O MaTepualla,
ABJIAOIAaACAad SJIEMEeHTOM MAaTHUTHOM CUCTEMEL
TpaHcdopmMaTopa.

[lpyMeuaHre. B HEKOTOPHX KOHCTPYKLMAX
MATHUTHBEIX CUCTEM IIJIaCTMHAa NPpK COOPKEe MOXEeT
nogBeprarbca M3ruby 10 3aIaHHOMY MNIPOQMIID

Croma MJIaCTVH OINHOTO pas3Mepa B CTepXHe
UM IpMe MAaTHUTHOM CUCTEMEL.

llpuMeuaHue . [lakeT MOXET COCTOSTH M3 IBYX
YacTel, pasIeJjieHHEX KaHaJloM

UMCJIO TMakKeTOB IIJIACTMH B IIOJIOBUHE
[IOIIEPEUYHOTO CEUEeHMS CTEepXHS (gpma)
MaT'HUMTHOM CUCTEMHBl C IIJIOCKOM MMXTOBKOM.

[lpyMeudaHMe . AHAJIOTMUYHO OIpenesigeTCAa YMCIIO
CTYIEHEV B HaBUTOV MaATHUTHOWM CUCTeMe

OTHOWEeHMe IJIoWany IIOMNEePeYHOI'O CeUeHUs
CTEepPXHA K IJIollanM Kpyra C IOMaMeTpoM, pPaBHBM
oyaMeTpy CTepxHsa TpaHchopmaTopa.

[lpuMmeuaHue. [Ipy HaAIMUMM B CEUEHUM CTEPXHA
KaHaJIOB IJIoWanb I[IOMNEePeUYHOI'0 CeUeHMHA KaHaJIOB
He BKJIDUAETCHA B IJIOWAalb [IONEPedYHOT'O CeUeHUd
CTEPXHA

OTHOWEHME aAKTUMBHOTO CEUYEeHUS CTEPXHA
K IJiollay €Ir'o IIOIIepedHOI'O CedUeHMA

(apma)

OTHOUWEHME aKTMBHOI'O CEeUeHUs CTEPXHA K
Iomans kpyra C OMaMeTPOM, PaBHHEM IMaMeTpy
CTepXHsA TpaHcbopmMaTopa.

[IpuMeuaHme. KoadbduuMeHT 3anoJIHEHMSA CTaJbo



7.1.12. &OxHO
MATHUTHOM CUCTEMEI&

7.1.13. &BricoTa OKHa
MaT'HUTHOM CHUCTEMEBI&

7.1.14. gllupmHa OKHa
MaT'HMTHOM CUCTEMEI&

7.1.15. &Kosdduument
3aroJIHEHMS OKHa
MAaTHUTHOM CUCTEMBI&

7.1.16. &AdpmMoBas
npeccymomasa Basnkas&

7.1.17. &YrTomn
MATHUTHOM CUCTEMEBI&

7.1.18. &CrTHK
MaI'HUTHOM CUCTEMEI&

7.1.19. &IpsSMOV CTHIK
MaT'HUTHOM CUCTEMEBI&

7.1.20. &Kocoit CTHK
MAT'HUTHOWM CUCTEMEBI&

7.1.21. &Usomgauusa
JIacTuH (JIeHT)
MaT'HUTHOM CUCTEMBI&

7.2.1. &Crnoit oOMOTKME&
7.2.2. &Karymka
OBOMOTKIM&

7.2.3. &BxomHbe

paBeH MNPOU3BEIeHMI KODQOMLUMEeHTa 3aloJIHEHMSA
KpyTra U KO3QPuLMeHTa BaloJIHEHMA CedeHMd
CTEPXHA

[IpOCTPaHCTBO, OTPaAHMUEHHOE OJNVXanuMu
IIOBEPXHOCTAMM IOBYX COCEIOHUX CTEpXHEeM M IBYX
TOPLEBEX SpPM MJIM [IOBEPXHOCTSAMU CTEPXHS,
IBYX TOPLEBEX YacTey M OOKOBOM UYaACTHU
OOKOBOT'O fApMa

PaccTosaHMe MexIy IOBYMs TOPLEBEMM SpMaMM,
M3MEpPEeHHOe IO JIMHMM, [apajljlejlbHOM
IPOIOJIBHOM OCHK CTepXHS (cM. 4depT. 1)

PaccrTosgHue Mexny ONmxalliMMM [1OBEPXHOCTIMMU
IOIBYX COCEIHUX CTEepXHEeM MM CTEepPXHS U
DOKOBOT'O fApMa, M3MEPEeHHOe [0 JIMHUK,
nepneHnMKyanHoﬁ nx HpOﬂOﬂbHHM OCHdM
(cm. uyuepT. 1)

OTHOUWeHME CyMMapHOf/JI IJiocmany IIoIIepedHOoI'O
ceueHMs MeTajljla BCexX BUTKOB BCex ODOMOTOK
B OKHe MAaTHMTHOM CUCTEMH K IJIOWany OKHa

Basnka, ciayXxamasa B MATrHUTHOM CHUCTEeMe oJisd
IPECCOBKM ApMa M B KaueCTBE TOPLEBOM OIOPH
o OOMOTOK MJIM TOJIBKO IJiA NPEeCCOBKM gpMa

YacTb MATHUTHOM CUCTEMH, OTPAHUUEHHAS
ob6BeMoOM, OOpasOBaHHBIM IIepecedeHreM OOKOBEIX
IIOBEPXHOCTEY UM MX NPOHNOJIKEHMM OIHOTO U3
ApM M OOHOTO M3 CTepxHer (cMm. uepT. 1)

MecTO COUJIEHEHMA IUJIACTMH CTEePXHA M ApMa

B ULIMXTOBAHHOM MATHMUTHOM CHCTEME MM [IaKeTOB
IJIACTUH CTEPXHSA M ApMa B CTEIKOBOM MaI'HUTHOMU
cucreMe.

[lpyMeuaHre. B HEKOTOPHIX KOHCTPYKLUMAX
MaTrHMTHEIX CUCTEM BO3MOXEH CTHK I1JIaCTUH
BHYTPM CTEPXHA MM ApMa

CTBIK MarHMTHOM CUCTEMEI, IIPU KOTOPOM
ILJIACTUMHEL COXPAaHAT NPAMOYTOJLHYD QopMy

CTEIK Mar'HMTHOM CUCTEMH,
IJIACTUHEL ([IakKeTel) B MECTe COUJIEHEeHUS
cpesaHH MOI yIJIoM, Oam3kuM k 45° k
IPOIOJILHOY OCHK I1J1aCTMHEL

Ip¥ KOTOPOM

CJlo¥ M3OJISLMOHHOT'O MaTepualja, HaHOCUMEIM Ha
[IOBEPXHOCTH IIJIACTMHEL (JIEHTH) MM OOpa3yeMblt
Ha ee IIOBEPXHOCTU

7.2. OBMOTKU

Pan BMTKOB OT OHOHOTO M DoJjiee, pPacIojio-—
KEHHBIX Ha OOHOM LMIMHIPUUECKOM [IOBEPXHOCTU

I'pynna nocyienoBaTeJIbHO COEIOMHEHHBIX BUTKOB
foJjiee OOHOTO BUTKA, KOHCTPYKTMBHO OOBEeOU-—
HeHHad M OTnhneJIeHHad OT prPMX TaKMUX rpynn
UM OOMOTOK

KaTymky obMOTKM, OJmxamimme K ee JIMHEMHOMY



KaTymKy OOMOTKM&

7.2.4. &llpocTas
UMIIMHOPUYECKA S
oOMOTKA &

7.2.5. &IByxXcCJyiomHasa
(MHOT'OCJIOMHAS)
UMIIMHIPpUYEeCKasa
obMOTKA &

7.2.6. &KarymeuHas
obMOoTKa &

7.2.7. &IuckomBasda
kKaTymeudyHasa oOMOTKa&

7.2.8. &HenpeprBHas
kKaTymeuyHasa oOMOTKa&

7.2.9. &llepenyieTeHHasa
OoOMOTKAa &

7.2.10. &0O6mMOoTKa C
[epenjeTeHrneM
KaTylmek&

7.2.11. &MHOTOCJIOMHAS
UMJIMHIPpUYEeCKa g
KaTylueuyHass oOMOTKa&

7.2.12. &OmHOxOmoBAad
BMHTOBAS OOMOTKA&

7.2.13. &IByxxomoBas
(MHOTOXOOOBASA)
BMHTOBasa OOMOTKA&

7.2.14. &TpaHcnosuumsa
IIPOBOOOB OOMOTKU&

7.2.15. &CocpemoTo-
dYeHHasd TPaHCHO3ULUA
IPOBOLOB OOMOTKME&

3aXmMMy M oTIndammmecsda IO KOHCTPYKUUMM OT
OCTAJIBHEIX KaTyleK

ObMOTKa, CedeHMe BUTKA KOTOPOM COCTOUT U3
CeUeHMUM OIHOT'O MJIM HECKOJIbKMX IapalJljieJibHEIX
NIpOBOIOB, a BUTKM M BCe UX lapalljlelibHBe
IpOBOIAa PACIIOJIOXEHH B OOMH pan (cJjoi) 6es
VHTEPBAJIOB Ha LUJIMHIPUUECKOMN [NOBEPXHOCTHU B
ee OCeBOM HallpaBJjieHMM (cM. dYepT. 11)

ObMoTKa, cocTodmas M3 OByX (uiam OoJiee)
KOHLEHTPUUECKM PAaCIIOJIOXEHHEIX I[IPOCTEIX

UMJIVMHOPUYECKUX OOMOTOK (CJIOEB)
(cM. uepT. 12)
ObMoTKa, cocTodAmas M3 pala KaTyllek,

PacCIIOJIOXEHHEIX B OCEBOM HallpaBJIECHUN 0BMOTKM

KaTymeuHass oBMOTKa, CoOOpaHHas M3 OTHOEJIBHO
HaMOTAHHEIX KaTylleK, BHIIOJHEHHHX B BUIE
ILJIOCKMX CHOMpaJiel M3 ONHOT'O NPpOoBOIa WM
HECKOJIBKMX IIapalJlJIeJIbHEIX IIPOBOIOOB

KarymeuHas oOMOTKa, HaMOTaHHAas HENPEPHBHBM
IPOBONOM B BMIE IIJIOCKMUX CIMpaJiell M3 OOHOTO
NpOoBOIa MJM HECKOJIbKMX I[IapaJjljlesibHBIX
NpOBOIOB (cM. yYepT. 105)

KaTymeuHass oOMOTKA, B KOTOPOM MOPAIOK
IIOCJIEDOBATEJIbHOTO COEIOMHEHUS BUTKOB
OTJIMYaEeTCsa OT MOCJeNOBATEeJIbHOCTM MX
PacCIOJIOKEHMA B KaTyllKax

Karymeunasa obMOTKa, B KOTOPOM NOPAIOK
IIOCJIEOOBATEJILHOTO COEIMHEeHMS KaTylek
OTJIMYaeTCs OT IIOCJIeNOBaTeJIbHOCTU UX
PacCIoJIOXEeHUSA B OOMOTKE

KarymeuHas oOMOTKa, Kaxnas KaTylKa
KOTOPOM MNpelcTaBjsgeT co60¥ MHOTOCJIOMHYIO
UUIIVMHOPUYECKYI OOMOTKY

OBMOTKa, BUTKM KOTOPOM CJleoyeT OIMH 3a
IOIPpyITMM B OCEBOM HAIPaBJIEHUM I10 BUHTOBOM
JIMHUM, & CedYeHMe KaXIoI'0 BUTKa oO0pa30BaHO
CeUYeHNMAMM HECKOJIBKMX IIapaJlJIeJIbBHBEIX IIPOBOIOB
NPAMOYT'OJILHOT'O CEeYEeHM, PACIOJIOXEHHEMM B
OIOVH PpAal B palXajibHOM HalpaBJIEHUM OOMOTKM
(cM. uepT. 13)

ObMmoTKa, cocTodmas M3 OBYyX WM Oojiee
ONHOXOIOBEIX OOMOTOK, B3aMMHO PaCIIOJIOXEHHBIX
IOJOOHO XOHaM pe3bObl OBYyXXOIOBOI'O
(MHOTOXOOOBOT'O) BMHTa (cMm. uepT. 14)
VI3MeHeHM e B3aVMMHOT'O PAaCIIOJIOXEHU S
napaJjijleJIbHEX [NPOBOIOB B CEUEHMM BUTKA
OOMOTKM C LeJIbl0 ypaBHMBAHUSA paclpelelleHUs
TOKAa MEeXIy HUMU

TpaHCno3uLMsa OPOBOIOB OOMOTKM,
COCpeInOTOUYEeHHAass B HECKOJbKMX MeCcTax B
OCeBOM HallpaBJIEHUM, [OIPM UYUCJIe MeCT MeHbIEeM,
ueM 4MCJIO MapalJljleJIbHEIX [NPOBOHNOB 6e3 OOHOI'O



7.2.16. &I'pynnoBas
TPAHCIIOBULNMSI IPOBOINOB
OOMOTKU&

7.2.17. &06masga
TPAHCNOBZULMS IIPOBOLOB
ODOMOTKU&

7.2.18. &PaBHOMEpPHO
pacnpenesieHHas
TPaHCHO3MUMSA IIPOBOIOB
OOMOTKM &

7.2.19. gllpeccynuee
KOJIBLIO OOMOTKM&

8.1. &HoMMHAJILHEI
pexuM TpaHchopMaTOpa&

8.2. &ABAPUMHEI PEXUM
TpaHchopMaTOpa &

8.3. &llapanyesbHas
pabora
TpaHCOOPMaTOPOB&

8.4. &PexyM XOJIOCTOTO
xonma TpaHchopMaTopak
#X. x. TpaHcdopmaTopa#

8.5.
xomas&
#OmelT X.

&OMNBIT XOJIOCTOTO

X.#

CocpenoToUueHHAs TPAHCIO3ULMSI, IPU KOTOPOU
BCe IMapajuJlejibHee NPpOBOIAa HOeJIATCS Ha IOBEe UIIU
60nee I‘pyngI M M3MEHAETCHAd BI3aVMMHOE
PACIIOJIOXEHNE B3TUX TPYIN 0e3 M3MeHeHUS
PacIIOJIOXEeHMUsT MNPOBOIOB B TPYIIe
(cMm. uepT. 16)

CocpenoTodeHHas TPAHCIO3MLMUA, IPU KOTOPOMU
MBMEHSIETCS B3aMMHOE PACIOJIOXEHME BCeX
IapaJjlJIeJIbHEX I[IPOBOIOB (CM. uYepT. 16)

TpaHCnO3MLMSA IIapaJjljleJIbHEIX [IPOBOIOB B BUH-—
TOBOM WJIM KaTyWEedHOM OOMOTKe, BEHIIOJIHSIeMas
IyTeM M3MEHEHMSI PaCIOJIOXKEHUS BCEX IIPOBOIOB
B psAIOe MeCT, PaBHOMEPHO pacClpeleJIeHHBIX B
OCEeBOM HallpaBJIeHMM OOMOTKM, IIPM UYKCIIEe MeCT
He MeHblIe uMCJla [apaJuleJIbHEIX [IPOBOINOB MJIU
KaTyumek 6e3 omHoro (cm. ueptT. 17)

MeTannmnueckoe pas3pe3HOoe MM HeMeTaJlJiM-—
YeckKoe KOJIblIO, pa3MelleHHOe MexOy KOHILEeBOM
nU30JauMer OOMOTKM M SAPMOBEMM OajiKaMu
TpaHchopMaTOpa C LEeJbo OCYULEeCTBJIEHMSA OCEBOMU
IPpeCCOBKM OOMOTKMU
8. PEXVMH U IIPOLECCH

PexuM paboTh TpaHcdopMaTopa Ha OCHOBHOM
OTBETBJICHUNM [IPM HOMMHAJILHEIX BHAUEHUSIX
HaOpsSaXeHMsd, YacCTOTH, HATPY3KM M HOMMHAJIbHEIX
YCJIOBMUAX MeCTa YCTaHOBKM M oOxXJaxIamwlen
cpensl

PexuMm paboTh, IOPM KOTOPOM HaNpSXEHUE WU
TOK OOMOTKM, MJIM YacTM OOMOTKM TaKOBEl, YTO
Opy OOCTATOUHOM NPOIOJDKMTEJIBHOCTM STO
YTPOXaeT MMOBPEXIEHMEM MIIM Pa3pylleHMEM
yacTel TpaHcbopMaTopa

PaboTa OBYX WM HECKOJIbKMX TpaHChOOpMaTOpOB
Ipy NapajijleJIbHOM COeIMHEHMM He MeHee, uYeM
IBYX OCHOBHEIX OOMOTOK OIHOTO M3 HUX C TaKMUM
XE UYMCJIOM OCHOBHEIX OOMOTOK IPYT'OTO
TpaHcdopMaTopa (OpyImMxX TpaHchopMaTOopOB)

PexyM pa®OTH NPM OUTAHUM OINHOM M3 OOMOTOK
TpaHcdopMaTopa OT MCTOUHMKA C [IEePEMEHHBM
HaNpSXeHMEeM U OpyIuxX OoOMOTKax, He BaMKHYTHIX
Ha BHEUIHME Lelu.

[IpuMmedaHnre. Ecam HeT cHeuuasibHOM OT'OBOPKM,
TO HNpenrnojlaraeTCd, YTO HANpSXeHMEe MCTOUHMKA
NMTAaHUA PaBHO HOMMHAJIBHOMY HAapAXEHMO
IIEePBUYHOM OOMOTKM M CHMHYCOMIAJIbHO, a
YacToTa paBHa HOMMHAJIBHOM dYaCTOTe
TpaHchopMaTOPa

PexrM XOJIOCTOTO XOOa TpaHCchopMaTopa,
OCYWECTBJISEMEM IPY HOMMHAJIBHOM dYacToTe U
PAaBJIMUHEIX BHAYEeHUAX CHHYCOMIOAJIBHOI'O
HaOpsaXeHMS [NEePBUUYHOM OOMOTKM C LEeJIBIo
ONEITHOTO ONpenesieHMs NOTepb M TOKa
XOJIOCTOT'O XOIa M IOPpyIMUX [IapaMeTpoB U
XapaKTEepPUCTUK TpaHchopMaTopa



8.6. &PexyuM KOPOTKOTO
3aMBIKAHMA
TpaHchopMaTOpPa &

8.7. &OmBIT KOPOTKOTIO
3AMBEIKAHMS I1aPBL
OBOMOTOK&
#OmBIT K. 3.
OBMOTOK#

rapel

8.8. &PexmmMm HaTpy3KHU
TpaHchopMaTopa&

8.9. &HoMMHAJILHEBI
pPeXMM HaTPYy3KU
IBYXOOMOTOUHOTO
TpaHchopMaTOpa &

8.10. &HOMMHAJIELHBIM
PeXyM HaTrpy3KU
TPexOOMOTOYHOT'O
(MHOTOOBMOTOUYHOTO)
TpaHchopMaTOpa &

8.11. &JIONYyCTUMEIA
PeXyM HaTpy3KU
TpaHchopMaTOpa &

8.12. &lleperpyska
TpaHchopMaTOopa&

8.13. &lonycTumMmasa
neperpyskas

8.14. &llomycTmMasa
cucTeMaTudeckas
neperpysxas&

PexuMm paboTel TpaHchopMaTOpa NPM NUTAHUMU
XO0Tsa OBl OOHOM M3 OOMOTOK OT MCTOUHMKA C
[IEpPEMEHHEIM HalpsaXeHMeM IIPM KOPOTKOM
3aMBIKAHMM Ha 3aXuMax OIHOM M3 IOPYIUX
OOMOTOK.

[IpuMeuaHnve. EciaM HeT chneuuaJlbHOM OIT'OBOPKU,
TO MNpennojiaraeTcsa, YTO HANpSXeHMEe MCTOUYHMKA
NUTAaHMUA PaBHO HOMMHAJIbLHOMY HAIPSIXEHMIO

IIEPBUYHOM OOMOTKM M CMHYCOMIAJIBHO, a ero
YacToTa paBHa HOMMHAJIBHOM UYacToTe
TpaHchopMaTOopa

PexyM KOPOTKOI'O 3aMBIKAHMSA, OCYIECTRBJIISEMEI

C LeJIb0 OIBITHOT'O OIpeleJIeHMS IIOTEepb
HaOpsSXeHUs KOPOTKOTO 3aMHKaHMSA M OPYyIMX
IapaMeTpPOB M XapaKTEPUCTMUK Hapsl OOMOTOK
TpaHc@opMaTOpa INPM HOMMHAJIBHOM YacTOTe U
IIOHMXEHHOM MNPOTMB HOMMHAJIBHOTO HANPSIXEHUS
Ha OIHOM M3 OOMOTOK, IIPM 3aKOPOUEHHOM
BTOPOM OOMOTKE 3TOM Iapbl M OCTAaJIbHBEIX
OGMOTKaX, He 3aMKHYTBEIX Ha BHeEIHMEe ILelllr

PexuM pa®oTe BO3DYXIEHHOT'O TpaHcbopMaTopa
OpM HaludMy TOKOB He MeHee, dYeM B IOBYX €ro
OCHOBHEIX OOMOTKaxX, KaxIas M3 KOTOPHIX
3aMKHYyTa Ha BHEIHK Lellb.

[lpumeuaHme. [Ipy 5TOM He YUMTEBAKTCHA TOKMU,
npoTekamouye B OByx UM 6Oojiee oOMOTKax B
pexuMe xXOJIOCTOI'O XOona

PexuM HaArpys3KM TpaHchopMaTOpa HOMMHAJIbHBIM
TOKOM I[IPM HOMMHAJIBHBIX YacCTOTE U HANPSIXESHUMU

PexyM HarpyskM TPexXOOMOTOYHOTO
(MHOTOOOMOTOUHOTO) TpaHcdopMaTopa,
YCTaHOBJIEHHEI HOPMAaTUBHEIM IOKYMEHTOM

PexuM NPONOJDKMTEJIBHOM HaI'py3kKM TpaHchop-—
MaTopa, OpPM KOTOPOM PAaCUEeTHBIM M3HOC M30JIS—
Uy OOMOTOK OT HarpeBa He MNPeBOCXOIOUT

M3HOC, COOTBETCTBYUMM HOMMHAJIbEHOMY PEXUMY
PaboTH .
[lpMeuaHre. MeTon M HOPMEI OJIA pacueTa

VMIBHOCaA WM30JIALUMM YCTaHAaBJIMBAKTCA HOPMaTVBHEM
JOKYMEHTOM

Harpys3ka TpaHcdopmaTopa, OPU KOTOPOM
PacCYeTHEI M3HOC M30JALMM OOMOTOK,
COOTBETCTBYLIMM YyCTAHOBMBIIMMCS IIPEBEHIIEHUAM
TEeMIepaTyphl, NPEBOCXOIUT M3HOC,
COOTBETCTBYKIMM HOMMHAJBHOMY PEeXMMy pPaboTH

lleperpy3ka TpaHchopmaTopa,
HOPMATUBHBEIM NOKYMEHTOM

paspemeHHas

OrpaHMUYeHHas I[IO0 OJIUTEJIbHOCTU Ieperpys3sKa
TpaHcdopMaTopa, IpM KOTOPOM pacueTHEMN
M3HOC M30JIAUMM 34 YyCTAHOBJIEHHOE BpeMsA
He MPEeBOCXOIUT M3HOCA 3a TaKoe Xe BpeMsd



8.15. &lonycTumMmas
apapuyHadg Neperpys3kaé&

8.16. &Harpy3ouHas
CIHOCODOHOCTH
TpaHchopMaTOpa&

8.17. &BozbyxmeHue
TpaHchopMaTopa&

8.18. &llepeBozbyxne-—
HMe TpaHchopMaTOopa&

8.19. &llperBblueHME
HOMMHAJIBHOTI'O
HanpsaXeHUs
TpaHchopMaTOpa &

8.20. &PerymnmuporaHue
HaIlpAaXeHnA
TpaHchopmMaTopa &

8.21. &llponmosibHOE
pPeryanpoBaHue
HaNPSIXEHUI&

8.22. &llonepeuyHoe
perynupoBaHue
HaNpAXEeHUA&

8.23. &llpomosibHO-
IOIepeyYHOoe pPeryn-
POBaHME HaANPAXeHUa&

8.24. &PerynupoBaHUE
HanpAaxeHuAa TpaHchop-
MaTopa B HeUTpalmué&

8.25. &PerynupoBaHUE
HalpsaxeHusa TpaHchop-
MaTopa B JIMHUME

8.26. &EcTecTBeHHOE
MACJISHOEe OXJIaxXIeHUeEe&

IPY HOMMHAJIbBHOM pexuMme paboTH.
[lpyMeuaHMe. YCTaHOBJIEHHOE BpeMdA
OIOHM CyTKM) BKJIDUaeT OJIMTEJIbBHOCTbBb
Ieperpys3KM U OJIUTEJIbHOCTL [IpenleCTRYIIEen

¥ IOoCJenyolel HaIpys30K

(0BBIUYHO

[leperpyska TpaHcdopMaTopa, IOONyCTMMas B
aBapMﬁHHX pexmMax, BeJIMUYVMHa "M IJIMTEJIBHOCTDb
KOTOpOﬁ YCTAQHOBJIEHEI HOPMATMBHEIM IOTOKYMEHTOM

COBOKYIIHOCTE IONYCTHMMEIX HATPY30K U
neperpy30ok TpaHcdopmaTopa

Co3maHye OCHOBHOI'O MAaIT'HMTHOTO IIOJIA
TpaHcdopMaTopa IMIyTeM IOAOKJIOUEHMS OIHOM
WM HECKOJIBKMX OOMOTOK K OIOHOM WK
HECKOJIBKVMM CeTAM WM OPpYyI'VMM MCTOUHMKaM C
COOTBETCTBYOIMMM HOMMHAJIbHEIMM HAIPIXEHUAMU
M YacCTOTOM

YBeqmuueHMe MAaTHUTHOM MHIOYKLUM B MaTHUTHOM
cucTeMe TpaHcbopMaTopa II0 OTHOUEHMI K
VHIOYKLWYM B PeXuMe XOJIOCTOT'O XoIa

[IpeBHIIEHME HANPSXeHUS CeTH, B KOTOPYI
BKJIIOUEeHa OOMOTKa TpaHchopMaTopa, IO
CPaBHEHMIO C HOMMHAJIbHBIM HallpsSXeHMeM OOMOTKMU
Ha BKJIOUEHHOM OTBETBJIEHUU

VzsMeHeHVEe B COOTBETCTBUM C 3aTaHHEM
PEXVMMOM MM CTabuIM3alMsa HANPSXeHUS ONHOMU
iy BoJsiee OOMOTOK IpPM IIOMOIM CIELUMaJIbHOI'O
YyCTpPOMCTBa

PerynupoBaHMe HaNpsxeHUs TpaHchopMaTopa
C M3BMEeHEeHMEM WM CcTabuimsalmelr ero 3HadyeHUuS

PerynupoBaHMe HapSXeHUS TpaHchopMaTopa
C UBMEeHEeHMEM WK cTabuiamzalumer ero @ase

PerynupoBaHMe HalpsSXeHUd TpaHcbopMaTopa
C M3BMeHeHMEeM WM cTabuilms3alurel ero 3HadYeHUS
u ®aser

PerynmpoBaHMe HaNpsSxXeHMs TpaHcbopmaTopa
IIyTEM IEePEKJIOUeHNMs OTBETBJIEHMM OOMOTKH,
PAaCIIOJIOXEHHEIX BOJMU3U €€ HeUTpau

PerynmpoBaHMe HANpsSXeHMS TpaHcbopmMaTopa
IyTeM IEePEeKJIOUeHNMs OTBETBJIEHUNM OOMOTKHU,
PaCIIOJIOXEHHEIX BOJIM3M OT 3axuma,
IPUCOEIMHSAEMOTO K CEeTHU

OxJjlaxIeHMre dYacTey MaCISHOTO TpaHchopMaTopa
IIyTeM €CTEeCTBEHHOM KOHBEKLMM Macja Ipu
OxXJIaXIeHMM BHeIHe) [NOBepxXHOCTM Oaka u
YCTAHOBJIEHHBEIX Ha HEM OXJIaIMTEJIbHEIX BJIeMeH—
TOB IOCPEICTBOM €CTeCTBEHHOM KOHBEeKLUU
BO3IOyxXa M JIyUEeMCIYyCKaHMA B BO3OYyXe.

[lpyMeyaHme . AHAJIOTUMUYHO OlIpenesigeTCd
eCTeCTBEeHHOE OXJIaXIeHMe MNPpM 3alOoJIHEHUM



8.27. &EcTecTBeHHOE
BO3IOYIHOE OXJIaXIeHMre&

8.28. &llyrpeBoe
oxXJlaxIneHmne &

8.29. &IMPKYJISLUMOHHOE
oxXJlaxIeHmre &

8.30. &Macimsaxo-
BOOAHOE OXJIaXIeHMe
TpaHchopMaTOopak

8.31. &HamparyeHHOE
LUUPKYJIALUMOHHOE
oxJIaxIeHue &

9.1.1. &Brcmee
HanpsXeHMe
TpaHchopMaTOpPa &
#BH#

9.1.2. &Husmee
HalpsaxeHue
TpaHchopMaTOpa &
#HH#

9.1.3. &CpenHee
HaNnpsaXeHUe
TpaHchopMaTOpa &
#CH#

9.1.4. &HanpsxeHHue
KOPOTKOTO 3aMBIKaHUSA
napel OOMOTOK
TpaHchopMaTOpa &
#HanpsxeHue K.

3. #

9.1.5. &HanpsxeHue
KOPOTKOT'O 3aMBIKaHMSI

TpaHchopMaTopa IOPYIMM XUIOKUM OUSJIEKTPUKOM

OxJlaxIeHMe dYacTel CyxoIro TpaHcdopmaTopa
nyTemM ecrTecTBEHHOM KOHBEKIMM BO3OyXa U
YaCTUUYHO JIYUYEMUCIIyCKaHMs B BO3Iyxe

OxJjaxmeHue TpaHcdopMaTopa C MCIOJb30BaHUEM
IIPUMHYIOVMTEJIBHOI'O IIOBHIIEHVA CKOPOCTM IOBUMXEHUA
BO3OyXa, OXJaxIawoler'o OTIeJibHbe uYacTu
CHUCTEMH OXJIAXIOeHMS MM aKTUBHY YacCTb
TpaHchopMaTOopa

OxJjlaxmeHue TpaHchopMaTopa C MCIOJb30BAaHUEM
IIPVMHYIOVMTEJIEHOIT'O IIOBHIIEHVA CKOPOCTM IOBUMXEHNMA
3aMoJIHAKIIETO TpaHCchoOpMaATOP TEMNJIOHOCUTEIS
IpY [OMOWM HACOCOB WJIM BEHTUJIISTOPOB

OxJlaxIeHMe MacJIssHOTO TpaHcdopmaTopa C
OPUHYINUTEJNIbHOM LMPKYJALMEN Macja depes
OXJIaOUTENM, OXJIaXIaeMele BOIOM.

[lpyMeuaHMe . AHAJIOTUUYHO OIpenesigaeTCHd
BOIsHOE OXJlaxIeHMre NPy 3alloJIHeHUU
TpaHchopMaTopa IOPYIMM XUAOKMM OUBJIEKTPUKOM

IUPKYJISAUMOHHOE OXJIaXIeHMre C KaHajms3alueln
OBMXEHMS TEeIJIOHOCUTEeJIS BHYTpU Oaka
TpaHchopMaTOPa

[NAPAMETPH TPAHCO®OPMATOPA

9.1. OBmme napaMmeTphl
HambBosblmee M3 HOMMHAJIBHEIX HaNPSXEHUM
OOMOTOK TpaHchopMaToOpa

HavMeHbllIee M3 HOMMHAJIBHEIX HANPSXEHUM
OOMOTOK TpaHchopMaTOpa

HoMmHaJIbHOE HANpPSXeHMe, ABJISNleeCsd
IPOMEXYTOUHEM MEXIY BHCIMM M HU3MMM
HOMMHAJIbHEIMM HalIpSXeHMAIMM OOMOTOK
TpaHchopMaTOpa .

IpuMmeuaHue . llpu Hanuumum OoJiee Tpex Leneu
M IBYX WIM OoJjiee NPOMEXYyTOUHBIX HaIlpsSXeHUN
3T HaNpPSXeHMs, HaumHasg C 0oJjiee BECOKOTO,
cyenyeT MMeHOBaThb: '"'IepBoe cpenHee",
"BTOpPOE CcpenHee" m T.I.

[IpBeIeHHOE K pPaCuUeTHOM TeMIlepaType
JIVHEMHOEe HalpsSXeHue, KOTOpOe HYXHO IIOIBECTU
IIPY HOMMHAJIBHOM UYaCTOTe K JIMHEMHEM 3axXyMaM
OOHOM M3 OOMOTOK IIapkl, UYTOOH B BTOM OOMOTKE
YCTaHOBMJICS TOK, COOTBETCTBYKIMM MEHLIIEN U3
HOMMHAJIbHEIX MOWHOCTEM OOMOTOK I[Iapbl HIPU
3aMKHYTOM HAaKOPOTKO BTOPOM OOMOTKE Iaphkl U
OCTaJIbHEIX OCHOBHBEIX OOMOTKAaX, HEe BaMKHYTHIX
Ha BHeEUHMEe Lenu

HanpsxeHre KOPOTKOI'O BaMBIKAHMSA [1APBL
OOMOTOK IJig IOBYXOOMOTOUYHOI'O U TPM BHAUEHUI



TpaHchopMaTOpa &
HanpsaxeHne k. 3.

9.1.6. &lM3MeHeHUE
HaNpSXeHMs IIapel
OBOMOTOK
TpaHchopMaTOpa&

9.1.7. &KoodduumeHT
TpaHchoOpMalUUM &

9.1.8. &3HaueHue
CTYNEeHV peryMpOBaHUS
HaNPSIXEHUA&

9.1.9. &ImanasoH
pPeryInpoOBaHMUAa
HaNpPAXEeHUA&

9.1.10. &Tox
XOJIOCTOT'O XOoIa
TpaHchopMaTOpa &
#Tok x. X.#

9.1.11. &Toxk
KOPOTKOI'O 3aMbIKaHUA
TpaHchopMaTOopa&
#Tok k. 3.#

9.1.12. &YCTaHOBUB-—
LMUMCA TOK KOPOTKOI'O

HaOpSXeHMS KOPOTKOI'O BaMbIKaHMSA IOJIS Tpex Iap
OOMOTOK: BBICHIET'O M HM3UWETO, BHCUWEIO U
CpelHeTro, CpelHeI'O M HU3IWEeTO HAaNpSXeHUSd -
oJig TpexoOMOTOYHOI'O TpaHchopMmaTopa.
[IpuMeuaHue . [Jisg MHOT'OOOMOTOUHOT'O
TpaHchopMaTopa C n OOMOTKAMM UMCIJIO 3HAUYEHUM
HaNpSXeHMSI KOPOTKOI'O B3aMEIKAHMS PaBHO
n(n - 1)

ApubMeTruecKkas Pas3HOCTbL HANPSXEeHUN IpU
XOJIOCTOM XoIoe OOMOTKM Ha IOaHHOM OTBEeTBJIEHUN
M HaAIIPAXEHMA Ha €€ 3aXuMaxX IIPUM 3adaHHBIX
TOKE HAarpy3kKM M KO3QOMLMEeHTe MOWHOCTM,
KOT'ZIa HaOpsXeHMe Ha IpyI'oM OOMOTKe IIaphH
PaBHO €& HOMMHAJIbHOMY HAIPSXEeHMUI0, eCJIM OHa
BKJIIOUEeHa Ha OCHOBHOM OTBeTBJIEHUM, WIIN
HANPSXEeHMI0 IPyTOor'0 OTBETBJIEHMS, Ha KOTOpOoe
OHa BKJIOUEHAa IIPM OCTAaJIbHEIX OOMOTKAaX, HE
3aMKHYTEIX Ha BHEUHME Lelu

OTHOWEHVE HAIPSXEeHMM Ha 3axXuMax IOBYX
OOMOTOK B pPexuMe XOJIOCTOT'O XOHIa.

Ipumeuanusa. 1. IOng OByxX OOMOTOK CUIJIOBOIO
TpaHchopMaToOpa, PACIOJOXEHHEX Ha OIHOM
CcTepxHe, Ko3bduumeHT TpaHchoOpMaLM
IIPUHYMAETCS PAaBHBIM OTHOIWEHMIO UMCeJ UX
BUTKOB.

2. B TpexdazHoM (MHOTOOaszHOM) TpaHchopMa-—
TOope KO2QOMUMeHTE TpaHchopMauum OJsd QaszHBEIX
¥ MexOybasHBIX HANPSXeHUM MOIT'yT OBIThb
Pa3JIMUHBIMU .

3. B mByxoOMOTOUYHOM TpaHchopmaTope
kosbdmMeHT TpaHchopMaLMM pPaBEeH OTHOLEHMIO
BHICUIET'O HANPSAXEeHMS K HU3IEeMYy; TpexoOMOTOod-—
HEIM TpaHchopMaTOp MMeeT Tpu KOsdduUMeHTa
TpaHchopMal My — BBEICIIETO M HM3WEITO, BECIEIO
M CpelHeTrOo, CPpemHEeIrO M HU3UWEeIO HalpsSXeHUM

HauMeHbIass Pas3HOCTL HANPSXeHUWM, ojyyaeMas
IpM PeTryIMPOBaAHUN

PasHOCTL MAaKCMMaAJIbHOTO UM MUHUMAJILHOTO
HanpsXeHUs OOMOTKM, I[IOJIyUaeMblX Ipu
pPeryInMpoOBaHNM

TOK MNEPBUYHOM OCHOBHOM OOMOTKM
TpaHchopMaTopa B pPexXuMe XOJIOCTOIO XOOa U
HOMMHAJIBHOM CHMHYCOMIOAaJIBHOM HAIIPpAXEHUN
HOMMHAJIBHOM YAaCTOTH Ha €e 3aXuMax.

[IpmMeuaHnue. Y Tpexda3HOI'O M MHOTOPaA3HOTO
TpaHcPopMaTopa TOKOM XOJIOCTOT'O XOna
CUMTaeTCd cpelHee apudMeTrndeCKOe TOKOB BCEX
das

Tox B oOMOTKe TpaHcdopMarTopa IIpu
VICIBIT@HMAX Ha CTOMKOCTB IPU KOPOTKOM
3aMEIKAHMM B OIHOM M3 ceTel, IPMCOeNMHEHHEIX
K 3axmMaMm TpaHcbopmaTopa

IOeMcTBRyollee 3HaUeHUE TOKa KOPOTKOTI'O
3aMbBIKaHMA, OllpenejideMoe Bes ydera



3aMBIKAHUS &

9.1.13. &Hamboabummi
YCTaHOBUBIIMMCS TOK
KOPOTKOI'O 3aMEIKaHUS&

9.1.14. &YnmapHHM TOK
KOPOTKOT'O 3aMbKAHUAE

9.1.15. &Haubosabumit
YIOApPHEIM TOK KOPOTKOIO
3aMBIKAHUA &

9.1.16. &KpaTHOCTBH
YyCTaHOBUBIIEI'OCA TOKa
KOPOTKOI'O 3aMBIKaHMA&

9.1.17. &YnapHem
kO30 dULIMEHT TOKa
KOPOTKOI'O 3aMBIKAHMA&

9.1.18. &lIUPKYyIVPY-—
OIUM TOK B YCTPOMCTEBE
peryiIMpoBaHMa HaNpsa-—
KEeHMSA IO HaTpy3KOM&

9.1.19.
MOIHOCTb
TpaHchopMaTOpa&

&Tunoeasa

9.1.20.
OOMOTKM
TpaHchopMaTOpa &

&MOWHOCTB

9.1.21. &3nexTpomMar-
HMTHasA MOWHOCTBb
aBTOTpaHchopmMaTopas&

9.1.22. &OjexTpuuec-—
Kasg MOUHOCTb
aBTOoTpaHcbopmMaTopas&

9.1.23. &llpoxonHas
MOIHOCTEL aBTOTPAHC—
dopmaTopas

CBOBOIHOTO TOKa [IPM HEM3MEHHOM HaIpsXeHUMU
Ha BaxuMax [NepBUUYHOM OOMOTKM TpaHchopMaTopa

YCTaHOBUBUMMCSA TOK KOPOTKOI'O 3aMEIKaHMA
TpaHchopMaTOpa, ONpeneJigdeMbll C yUdeToM
PEeTJIaMEeHTUPOBAHHOTO PEaKTUBHOIO
CONIPOTUBRJIEHMS MNUTaKIEN CeTr, Ha KOTOPHIM
TpaHchoOpMaTOP HOJDKEeH OBIThH pacCuMTaH

HamboJibliee MI'HOBEHHOE 3HAauyeHMe ToKa
KOPOTKOI'O 3aMEIKaHMA, OollpeneiyideMoe KakK CyMMa
MI'HOBEHHEIX 3HAUEHUM BHHYXIEHHOT'O TOoKa U
CcBOOOIOHOTO TOKa B Impouecce KOpPpOTKOIO
3aMBIKaHIMA

YﬂapHHﬁ TOK KOPOTKOI'O 3aMEIKaHMA II1PU
HauboJIblIeM BEIHYXIE€HHOM TOKe U HauboJbleM
BO3MOXHOM WMJIMM YCTAHOBJIEHHOM HOPMAaTMVBHEM
JOKYMEHTOM CBODOIOHOM TOKE

OTHOWEHVE YyCTAHOBMBIIEIOCH TOKa KOPOTKOIO
3aMEIKaHMSA TpaHchdopMaTopa K HOMMHAJIBEHOMY
TOKY

OTHOWEHVEe YyINapHOT'O TOKa KOPOTKOIO
3aMBIKAHMS K aMIUIMTyne HaubOoJIbIero
YCTAHOBUBIIETOCS TOKAa KOPOTKOIT'O BaMBIKAHUSA

Tok, NpOTeKalMM B KOHType, CoIepXalleM
YacTb OOMOTKM MexIy IOBYMS OTBETBJIEHUAMU U
TOKOOTPaHUUMBALUINY PEe3UCTOP UM OOMOTKY
peakTopa, IOI BO3IEMCTBUEM HAMNPSIXEHUS MEXIY
IOIBYyMS OTBETBJICHMAMM B [IPOLECCE [NEPEKJINUEHUI

[IojlycyMMa MOUHOCTEM BCexX uYacTeM OOMOTOK
TpaHcdopmaTopa.

[IpyMeyaHMe. MOWHOCTBHI YACTU OOMOTKMU
ABJIAETCSA INpoU3BeneHMe HauOOoJbILEero IOJIUTEJIBHO
OONMYyCTMMOTO B 3TOM YAaCTM TOKAa Ha HauboJiblee
OJIUTEJIbHO IOIYyCTMMOE HalpsSXeHMe 3TOM dYacTu

[TosTHAss MOWHOCTL, INOOBOIMMAS K 3TOM OOMOTKE
OT BHENHEW LenM WM OTBOAMMAas OT Hee BO
BHEIHK &b

MomHOCTEL, IepelaBaeMas aBTOTpaHCcbopMaTOpPOM
M3 OIOHOM CeTM B IPYIYID IIOCPEeICTBOM
BJIEKTPOMATHUTHOY MHOYKLNWM, pPabBHas MOUHOCTMU
obumer MiaIM MNOCJeIOBaATEeJIbHOM OOMOTKMU
aBTOTpaHcbopmMaTopa

MoOmHOCTL, HENOCPEeNCTBEHHO IepenaBaeMas
aBToTpaHchopMaTOPOM M3 OHNHOM CEeTM B IPyIyi
3JIEKTPUUECKUM IIyTeM OJjlarolapsa I'aJlbBaHUUeC—
KOM CBA3M MeXIy COOTBETCTBYyHUMMM OOMOTKAaMU,
pPaBHaSA MNPOM3BEIEHMIO HANPSIXEeHMsa oOmem
OOMOTKIM Ha TOK IIOCJIeOOBATEJIbHOM OOMOTKM
aBTOTpaHchopmMaTopa M KoOzddMuMeHT,
YUMTHBALINWY 4YMCIIO das

MomHOCTEL, IepelaBaeMas aBTOTpaHCcbopMaToOpOM
M3 OOHOM CeTu B IPyIyl, PaBHAs CyMMe eTro
BJIEKTPOMATHUTHOM U BJIEKTPUUECKOM MOULHOCTEMN



9.1.24. &lloTepn
TpaHchopMaTOpa &
9.1.25. &lloTepn

XOJIOCTOTO XOIa&
#lloTepn X. xX.#

9.1.26. &MarHUTHHEE
noTepmus
9.1.27. &lloTepn

KOPOTKOTO 3BaMbIKaHMA
napel OOMOTOK&
#llorepn k. 3.#

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

9.1.29. &OcCHOBHEE
IOTepu B TOKOBE-
OyIMX YacTAX&

9.1.30. &IoBaBOUHEE
IoTepu B OIEBITE
KOPOTKOTO SBaMHEKAHUI&

9.1.31. &IoBarBoOUHEIE
IIOTEPU B TOKOBEOYMUX
YacTax&

9.1.32. &lloTepu oT
LUUPKYJIUPYOIUX TOKOB&

9.1.33. &JobBaBOUHEE
IOoTepM B BJIEMEHTAax
KOHCTPYKUUME&

AKTMBHAS MOWMHOCTL, pacxomyeMas B MATHUTHOM
cucrteMe, OOMOTKaAxX M IPYI'MX YaCTAX TPaHC—
bopMaToOpa IpM PaBJIMUHEX pexmMax padoTH

lloTepu, BO3HMKAKIME B TpaHcbopMaTope B
pexmMe XOJIOCTOTO XOIa IMIPU HOMUHAJELHOM
HANPAXEHVUM M HOMMHAJILHOM YacToTe

[loTepu, BO3HMKAaKOIME B MAT'HUTHOM CHUCTEMe
TpaHchopMaTOopa B PEeXMME XOJIOCTOT'O XOIa IIPpU
HOMMHAJILHOM HAIPSXEHUM M HOMMHAJLHOMI
YacToTe

[[pyBeIEeHHEE K PACUETHOV TeMIepaType
IoTepu, BOBHMKALIME B TpaHcbopMaTope IpKU
HOMMHAJIBHOM YacTOoTe IIPpM yCTaHOBJIEHUUM B
OOHOM M3 OOMOTOK TOKa, COOTBETCTBYHIEIO
MEeHbLIIeM M3 HOMMHAJIBHBEIX MOIHOCTEM OOMOTOK
3TOM IMape, IPM BaMKHYTOM HAKOPOTKO BTOPOMU
OOMOTKE Iapel M OCTAJIbHBEIX OCHOBHEIX OOMOTKAaX,
He BaMKHYTHIX Ha BHEUHMKE Lenu

[IoTepr KOPOTKOT'O 3aMHEKAHMS Iaphl OOMOTOK
OJIg OBYXOOMOTOUHOTO M TPM SBHAUEHMUS II0TEepb
KOPOTKOTO 3BaMHKAHMSA OJiS Tpex nap OOMOTOK:
BBHICIIET'O M HM3BWIET'O, BECUWEI'O U CpeIHero,
CpenHeIro M HM3WeIo HaHpH)KeHMﬁ - IoJid
TPexoOMOTOUYHOT'O TpaHchopMaTopa.

[IpuMeuaHusa. 1. Jig MHOTOOOMOTOUHOTI'O
TpaHchopMaTopa C n OOMOTKAMM UMCIIO 3HAUYEHUM

n(n - 1)

2. OBMOTKM Iapbl OOJDKHE! OBITH BKJIOYEHBl WJIIM
SaMKHYTE HAaKOPOTKO Ha OCHOBHHIX OTBETBJIEHMSIX

[loTrepr B OOMOTKAX U IPYIMX TOKOBEIYIMX
yacTax TpaHcbopmMaTopa, omnpenesyiseMbHe TOKOM
IaHHOM OOMOTKM MJIM TOKOBEeIyllelM YacTu U ee
BIIEKTPUUYECKYM COIPOTUBJIEHMEM, MW3MEPEHHEM
IpY IMNOCTOSHHOM TOKE

PasHOCTH IOTEPb, M3MEPEHHEIX [IpU
ONpeneJIeHHOM TOKE B OIETe KOPOTKOIO
3aMBIKAHMS, ¥ OCHOBHBEIX [OTEPb B TOKOBENYMX
YacTax, OINPEeNeJIeHHEIX IIPM TOM XE& TOKe

[loTepu OT TOKOB, HABEIEHHHX I0JIEM
paccedHMsa B TOKOBENyIMX YacTax
TpaHchopMaTopa

[IoTeps OT TOKOB, HAaBEIEHHHIX I10JIEM
paccesHus ¥ 3aMeKAOIMXCS B IapalljiesbHO
COEeIMHEHHEIX BeTBAX OOMOTOK TpaHcdhopMaTopa

[loTepu OT I'UCTEepesUcCa M BUXPEBEX TOKOB,
BOBHMKAKIME B METAJUIMUYECKMUX IeTallsax
TpaHcdopMaTopa OT BO3OEMCTBUA MOJA
paccesaHus.

[IpuMeuaHmue. B nmoBaBOUHEE NOTEPU B
BJIEMEHTaxX KOHCTPYKLUMM TpaHchopMaTopa He
BXOLSAT IOTEPM OT BUXPEBHX TOKOB U
TUCTepesrca B aKTMBHBEIX MaTepualax



9.1.34. &CymmMapHHEE

IoTepu
TpaHchopMaTOpa &
9.1.35. &OTHOCUTEJIL-

HBIE IIOTEPU&

9.1.36. &CTOMKOCTH
TpaHcdopMaTopa npu
KOPOTKOM 3aMBIKAHUN&

9.1.37. &3nexTponMHa-—
MUYeckas CTOMKOCTBb
TpaHcdopMaTopa npu
KOPOTKOM 3aMBIKaAHUN&

9.1.38. &TepMmuueckas
CTOMKOCTb
TpaHcdopMaTopa IIpKu
KOPOTKOM 3aMBIKaAHUN&

9.2.
9.2.1.

IOaHHBIE
TpaHchopMaTOpa &

&HoMMHAaJIIb HEIE

9.2.2. &HoMmMHanbHadg
MOIWHOCTEL OOMOTKIM
(oTBEeTBIIEHUSA
O0BMOTKMU) &

9.2.3. &HoMmHanbHaga
MOITHOCTEb
OBYXODOMOTOUHOTO
TpaHchopMaTOpa* &

9.2.4. &HommHaJbHASA
MOWHOCTL TPeXoOMOTOU—
HOT'O TpaHchopMaTOopa*&

9.2.5. &HommHambHaSA
MOIIHOCTb
aBTOTpaHchopMaToOpa&

CyMMa NOTEepb XOJIOCTOTO XOHa M IOTEpPb
KOPOTKOTO 3aMeKaHMSA TpaHchopMaTopa.
[IpuMeuanmne. [Ijd TpexOOMOTOWHOTIO
TpaHcdopMaTopa 3a IIOTEepM KOPOTKOTIO
3aMBEIKAHMS TPUHMMAaeTCsa HambOoJbllee U3 TPeX
3HaUYeHUM [IOTepb coIJjlacHo . 9.1.28

OTHomeHMe NOTEePb XOJIOCTOT'O XOna, IOTepb
KOPOTKOI'O 3aMBEIKaHMA WMIIM CYMMAapPHEIX IIOTEPb
TpaHcdopMaTopa K €I'0 HOMMHAJIBHOM MOUIHOCTM

CnocoBbHoCThe TpaHchopMaTOpa MNPM BKIIOYEHUM
Ha JII0OOM OTBETBJIEHMM BHIOEPXMBATH 0Oe3
HOBpeXHeHMﬁ BHEUIHME KOPOTKME 3aMBEIKAaHUA

CnocoBbHOCTE TpaHchopMaTOpa BHOECPXMUBATH
0e3 MNOoBpEeXIOeHMM OMHaMUUeCKMKe BO3IOEeMCTBUA,
BO3HMKAKIME IIPM BHENHEM KOPOTKOM 3aMEIKAHUNM

CnocoBbHOCTE TpaHchoOpMaTOpa BHOECPXUBATH
0e3 MNOBpPEeXIOeHUM TepMMYeCKMe BO3OeMCTBMUA,
BOBHMKAaKIME MNPM BHEIHEM KOPOTKOM 3aMBIKaHUU

HoMuHaJIbHEIE IaHHHE TpaHchopMaTopa

YKa3aHHEE M3TOTOBUTEJIEM IIapaMe TP
TpaHchopMaTOopa (HampuMmep, YacToTa,
MOULHOCTL, HaIpSXeHMe, TOK), obecleduBanlye
ero paboTy B YCJIOBUAX, YCTaHOBJIEHHEIX
HOPMATVMBHEIM IOOKYMEHTOM UM ABJIAKIMECHA OCHOBOM
IJIS ONpPEeneJIeHMs YCJIOBUM M3TOTOBJIEHUS,
VICTIEITAHWM, DBSKCIJIYyaTalun

YKa3aHHOe Ha I[IaCHOPTHOM TabjiMuke
TpaHchopMaTopa BHAUEHME I10JIHOM MOIHOCTU
Ha OCHOBHOM (IaHHOM) OTBETBJIEHUM, I'apaHTU-—
POBaHHOE M3TOTOBUTEJIEM B HOMMHAJIbHBIX
YCJIOBUAX MeCTa YCTAaHOBKM M OXJlaxIamolen
Cpensl NPM HOMMHAJIBHOM YacTOTe UM HOMUHAJIbEHOM
HaNPpSXeHUM OOMOTKM (OTBETBJIEHUA) .
[IpuMmeuaHnre. EcaM Ha [HACHOPTHOM TabimMuke
TpaHchopMaTopa yKasaHE HEeCKOJIbBKO MOUHOCTEM,
COOTBETCTBRYNUMX Pa3JIMUHEIM CliocofaM
OoOXJIaXOeHnd, TO 3a HOMMHAJIbHYIO HpMHMMaeTCH
HamboJbllasgd M3 3TUX MOUHOCTEMN

HoMMHaJIbHAA MOIHOCTL KaxXxIoi M3 OOMOTOK
TpaHcdopmaTopa.

[lpuMeuaHre. B TpaHchopMaTOpe C paclleljieH—
HOV OOMOTKOM HOMMHAJIbHAS MOIIHOCTH — 3TO
MOWHOCTL HepacCLEeNJIeHHOY OOMOTKM WM paBHAaS
el cyMMapHas MOUWHOCTB UYacTeM paclellJIeHHOM
0BMOTKM

HamBosbiliasg M3 HOMMHAJIBHHIX MOIHOCTEM
OTHesIbHHX OOMOTOK TpachopmaTopa

HoMmHambHasa OPOXOIHAasa MOUWHOCTHE OOMOTOK,
YMenImMx obmyl YacThb.

[lpuMeuaHue. [lom oOMOTKaMM INOHMMAKTCS
OOMOTKM BEICIIETO M HMB3WETO HANPSXEeHUS B



9.2.6.
JacToTa
TpaHchopMaTOpa &

&HomMmHanbpHAa4

9.2.7. &HowmmHambHOE
HanpsaxeHre OOMOTKU
TpaHchopMaTOpa &

9.2.8. &HoMmMuHanbHOE
HanpsaxeHue
OTBETBJIEHUS OOMOTKME&

9.2.9. &HoMMHAJILHEI
TOK OOMOTKM&

9.2.10. &HoMMHAJBLHEIM
TOK OTBETBJICHUS
OOMOTKU&

9.2.11. &PacuerHas
TeMIepaTrypa OOMOTKM&

9.3.
9.3.1. &lloyHaga mMaccas
9.3.2. &TpaHcnopTHas
Maccas
9.3.3. &Macca

AKTMBHOM CTaJIn&

9.3.4. &Macca wmeTajuia
ODOMOTOK &
9.3.5. &Macca macnas

IOBYXOOMOTOUWHOM M OOMOTKM BEHICILIEI'O M CPEeOHEeIO
HANPSXEeHUS B TPexXOOMOTOYHOM
aBTOTpPaHchopMaTope

YJacrToTa, Ha KOTOPYID paccumMTaH TpaHchopma-—
TOp, yKaszaHHad Ha [IaCIOPTHOM Tabiuuke

Yxas3aHHOe Ha I[aCHOPTHOM Tabiuuke
HaOpsSXeHMe MexIy 3axmuMaMy TpaHchopmaTopa,
CBSA3aHHEIMM C OOMOTKOM, IIPM XOJIOCTOM XOIe
TpaHchopMaToOpa.

[IpuMeuaHme . g oOMOTKM, CHaOXeHHOMU
OTBETBJIEHMAMM, HOMMHAJIBHBEIM CUMTAaEeTCHAa
HaIpsSXeHMe OCHOBHOTO OTBETBJICHUS

Yxas3aHHOe Ha [AaCHOPTHOM TabiinMuke
Halp4gaXeHre OTBETBJIEHUMA IIPUM XOJIOCTOM XonOe
TpaHchopMaTOopa

Tok, OINpenesigseMbll 10 HOMMHAJILHOM MOUIHOCTH
OBMOTKM, €& HOMMHAJIbHOMY HAaMpPsKeHUO U
MHOXUTEJIO, YUYMTHBALIEMY UYMCJIO basz

Tok, ONpeneJiSeMBll 10 HOMMHAJIbHBIM MOUIHOCTM
Y HaNPSXEeHMI0O OTBETBJIEHMSA OOMOTKM U
MHOXUTEJ0, YUYMTHBAKLIEMY 4YMCIIO das,
10 yKa3aHMIO HOPMATUBHOIT'O HOOKYMEHTAa

nminm

CpenHsas yCJIOBHasS TeMmIepaTypa OOMOTKM,

K KOTOPOM IOJIKHEI OBITL MNPMBENEHEl I0TEPU
M HallpAXeHMEe KOPOTKOI'O 3aMBIKaHWMA
TpaHcbopMaTopa, YyCTAaHOBJIEHHAS HOPMATMBHEM
DOKYMEHTOM

JanHule mMacc TpaHcbopmaTopa

Macca cobpaHHOI'O TpaHcdopmMaTopa, BKJIHOUALA

BCe Yy3Jibl, YCTaHaBJIMBaeMBIE Ha HeM U Ha
OTIOeJIbHBEIX @yHnameHTax, M BCKO 3allOJIHAKIIYIO
XKMIOKOCTbBb

Macca TpaHcbopMaTOopa B TOM BMIE, B KOTOPOM
OH NOTPYyXaeTCsa Ha TPaHCIOPTHOE CpelCcTBO,
fes3 MacCh LOeMOHTUPYEMEIX Y3JIOB UM IOeTajley
U YacCTU UBOJIALUMOHHOM XUIKOCTM, CJIMBaAeMOM
nepen TPaHCIOPTUPOBAHUEM

Macca »JIeKTPOTEeXHUUECKOM CTajM UM OPpyIToIo
beppoOMaTrHMTHOTO MaTepualja, obpas3yolero
MaTHUTHYIO CUCTeMy TpaHcbopmMaTopa

CyMmMapHas Macca MeTajlyla BUTKOB BCEX
OoBOMOTOK TpaHchopMaTopa.

[IpuMeyaHMe. [IpM COOTBETCTBYMIEN OTOBOPKE
TEPMMH MOXET OBETb OTHECEH K OIHOM U3
OBMOTOK, K OOMOTKe (asz3H MIM ODMOTKE CTEpPXHS

Macca MacJia, KOTOpOe IOOJDKHO 3BalOJIHATHb
TpaHcdopMaTop npm ero pabdore.

[IpuMeuaHusa. 1. B mMaccy Macja, OoIpelesyisgeMylo
OaHHBEIM TEPMMHOM, HE BKJIOYaeTCsa Macca Machaa,
3aNOJIHAKILETO BBOMOB, €CJIM MX BHYTPEHHUMN
obBpeM He coofmaeTcsa C BHYTPEHHMM OOBEMOM



faka TpaHchopmMaToOpa.

2. AHAJIOTMYHO OINpenejyideTCca Macca Ipyroro
XUOKOTO IUBJIEKTPMKA B TpaHcdopMaTopax,
3allOJIHEHHBIX XMIKOCTAMN

ANOABUTHBLIN YKA3ATESIb TEPMUHOB

&ABTOTpPaHCchopMaTOP& 2.25
&ABTOTpPaHCchOPMaATOP IOBYXOOMOTOUHHIM& 2.26
&ABTOTPaHCOOPMATOP CUIIOBOM TPexXOOMOTOUHEIM& 2.27
&ArperaT TpaHCOOPMATOPHHIM CUIIOBOME& 1.3
&ArperaT TpaHCOOPMATOPHHM PeIryJIMPOBOUHLINM 2.23
[IOCJIeNOBAaTEJIbHEIM &

&ArperaT TPaHCOOPMATOPHHY PEeTyIMPOBOUHBI JIMHEMHBII& 2.24
&Bak TpaHcdopmMaTOopa& 6.6
&Bak IepMeTUYHEIM& 6.8
&Bak KOJIOKOJILHOT'O THUIIa& 6.7
&Baska gpMoBas Mpeccyolasé& 7.1.16
&BUTOK OOMOTKM& 4.1
&BMTOK OOMOTKM SKPaAHUPYIOWMUME 5.11
#BH# 9.1.1
&Bo30OyxmeHMe TpaHcbhopMaTopas 8.17
&BOBIOYXOOCYHMUTETb & 6.10
&BrICOTa OKHa MATHUTHOM CUCTEMBI& 7.1.13
&I'pynna coenuHeHMsa OOMOTOK TpaHchopMaTopas 4.27
&T'pynna TpaHcdopMaTopHas MHOToObasHas& 1.4
&IlaHHEIE TpaHchopMaTOpa HOMMHAJILHEE & 9.2.1
&IvaMeTp CTEPXHS& 3.3
&IranasoH peryMpoBaHMS HANPAXEeHUAS 9.1.9
&3axyM KOHTaKTHEIM TpaHchdopMaTopas& 6.5
&BammTa OOMOTKM E€MKOCTHAA& 5.8
&8HaueHMe CTYyNEeHUM pPeryJIMPOBaHMA HAIPSAXEeHMS& 9.1.8
&V30mpaTesyib OTBETBJIEHUM& 6.19
&V3MeHeHMre HalpsaXeHMS Iapel OOMOTOK TpaHcbopmaTopa& 9.1.6
&M30MIALMSA BHEWHAAE 5.3
&VzosiAumMa BHYTPEHHAAE 5.2
&Y3omAUMsa JIEHT MATHUTHOM CUCTEMEH& 7.1.21
&Vz3omauusa OOMOTKM IJlaBHAA& 5.5
&VzoJyauma OoOMOTKM KOHLIeBad& 5.7
&VzoJyaumsa OBOMOTKM IMPONOJIbHASA 5.6
&VBoyauma NJIacTMH MarHMTHOM CUCTEMEBL& 7.1.21
&Mzonaumsa TpaHcbopMaTopas& 5.1
&Mzonauma MexagybasHasgés 5.4
&Karymka OOMOTKUE& 7.2.2
&KaTymky OOMOTKM BXOIHEBIE & 7.2.3
&Koxyx TpaHcbopMaTopas 6.13
#KO# 4.24
&Komp1o OOMOTKM E€MKOCTHOE& 5.9
&KoJp1o OoBMOTKM IIpeccyilee& 7.2.19
&KOHTaKTOp yCTPOMCTBA PEeTryJIMPOBAHMUSA HANPIXEHUA 6.21
IO Harpys3KoOM&

&KondbMLiMeHT 3anoJiHEeHMS Kpyrad 7.1.9
&KozddmuiMeHT BaNnoJIHEHUMS OKHA MATHUTHOM CHUCTEMEBI& 7.1.15
&KoodbmLmMeHT 3amnojiHeHUS CeYeHMSa CTEepPXHS& 7.1.10
&KoodbrLMeHT 3alojiHeHUS CedueHMsa gapMad 7.1.10
&§Ko20bMIIMEeHT BANOJIHEHUS CTAaJILI& 7.1.11
&KonddMLMEeHT TOka KOPOTKOI'O 3aMEIKaAHMS YIaPHBIME& 9.1.17
&KpaTHOCTE yCTaHOBUBIIETOCS TOKa KOPOTKOI'O 9.1.16
3aMBEIKAHUA&

&KonbdmumeHT TpaHcbopMaLUM& 9.1.7
&MacioykaszsaTesb & 6.11
&Macca axTMBHOM CTalun& 9.3.3
&Macca macnaé 9.3.5
&Macca meTanna oOMOTOK& 9.3.4



&Macca nosHaaé&

&Macca TpaHCHOPTHaA&

&MaTepuasel TpaHchopMaTOopa AKTUBHEHE&

&MomHOCTEL aBTOTpPaHCPoOpMaTOpa HOMMHAJIbHAA&
&MomHOCTH aBTOTpaHChoOpMaTOpPa NPOXONHAS&
&MOWHOCTE aBTOTPaHCPOpMATOpa BJEeKTpuUecKass
&MOWHOCTE aBTOTpaHchopMaTOpa SJIEKTPOMarHMTHAaA&
&MomHOCTE IOBYXOOMOTOUHAsS TpaHchopmaTopa
HOMMHAaJIbHASA&

&MomHOCTs OOMOTKM TpaHchopMaTOopas

&MomHOCTE OOMOTKM HOMMHAJIbHAA&

&MOWHOCTEL OTBETBJIEHMS OOMOTKM HOMMHAaJIbHaA&
&MomHOCTEL TpaHchopMaTOpa TUIIOBASE

&MomHOCTE TpexoOMOTOUHAS TpaHchopmaTopa
HOMMHAJIbHAS&

#HanpsxeHue k. 3.#

&HanpsaxeHMe KOPOTKOTO 3aMbHKaHMSA TpaHchopMaTopasd
&HanpsxeHre KOPOTKOI'O 3aMEIKAHMSA Hapbl OOMOTOK
TpaHchopMaTOpa &

#HH#

&HanpsaxeHrne OOMOTKM TpaHCcoOpMaATOpa HOMMHAJIBHOE&
&HanpsaxeHre OTBeTBJIEHMS OOMOTKM HOMMHAJIBHOE&
&HanpsaxeHue TpaHcdopMaTopa BEICIIEE&

&HanpsaxeHue TpaHcdopMaTopa HMBILEE&

&HanpsxeHue TpaHchopMaTOpa CpelHee&

&HeMiTpane oOMOTkM TpaHcdopMaTopas

&0bMOTKa aBTOTpaHChopMaTopa obmads

&00MOTKa aBTOTpaHchopMaTopa HOCJenoBaTeJIbHaS&
&OOMOTKA BEHTUJIBHAA&

&O0BMOTKA BMHTOBASA IOBYXXOINOBag&

&OBMOTKa BMHTOBas OIOHOXOIOBAaA&

§OOMOTKA BMHTOBAaS MHOTOXOIOBAaS&

#ObmMoTka BH#

&0OBMOTKaA BCIOMOTATeJIbHAAS

&0OBMOTKa BTOPMYUHASA TpaHchopMaTopas

&0OBMOTKa BEICUIET'O HaNpPsXeHMs aBToTpaHcdopMaTopas
&OOMOTKA BEICHWIETO HalpsXeHMa TpaHchopMmMaTopas
&0BMOTKa T'PyDbOOTrOo PeryIMpOBaHUAS

&0OBMOTKA OMCKOBAA&

&§0BbMOTKaA KaTyleudHasas

&OBOMOTKA KaTylledHad UMIMHIPMYECKas MHOT'OCJIOMHAaA&
&0OOMOTKA KOMIIEHCALUMOHHAA&

&OOMOTKM KOHLEHTPUYECKME&

&00OMOTKa KOHLEHTPpMUECKAas IBOMHASE&

&OBMOTKa HENpPEPHBHAas KaTylleuHasé&

&OBMOTKAa HMBWET'O HaNpsaXeHMs aBToTpaHchopmMaTopasd
&00OMOTKa HM3UWETIO HalpsaXeHud TpaHcbopMaTopak
#06moTka HH#

&0OMOTKa OCHOBHAA&

&OBMoTKa IepBUYHAas TpaHchopMmaTopas

&OBMOTKA IepelJjieTeHHad&

&OOMOTKa paclelJieHHasa&

&0OOMOTKa pPeryJMpOBOYHAAL

&ObmMOTKa ceTeBads

&0OBMOTKA C T'PalyMPOBAHHOMW M30JIALMEN&

#06moTka CH#

&00OMOTKa C HETPpalyUPOBAHHOM M30OJIALUEN&
&0BMOTKa C IEepelJIeTEHMEM KaTylleK&

&OBMOTKA CpemOHEeIrO HalpsSXeHMda aBToTpaHchopMaTopask
&OBMOTKA CpemHero HalNpsSaXeHusa TpaHchopMaTopas&
&§0OMOTKA CTEPXHAE&

&OOMOTKA TOHKOI'O PEeryJIMPOBaHMA&

&0OBbMoTKa TpaHcbopMaTopas

&OBMOTKA UMIMHIPMYECKAas IOBYXCJIOMHAA&
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&00OMOTKaA UMIMHIPMYECKAas MHOIT'OCJIOMHAaA&
&0OOMOTKa LUMIMHIOPMYECKad NpOoCTadé&

&OOMOTKM depenypnlmecIs

&O0BbMoTka daszbl&

&OKHO MaT'HUTHOM CUCTEMBI&

#OmBIT K. 3. mapel OBMOTOKH#

&OIEIT KOPOTKOI'O 3aMEIKAHMA INapsl OOMOTOK&
&OmBEIT XOJIOCTOI'O Xonmaé&

#OmeIT xX. X.#

&OcTOB&

&OTBeTBIICHME OOMOTKUS&

&OTBeTBJIEHME OOMOTKM OCHOBHOE&
&OTBeTBJIEHME OOMOTKM OTPpMUIIATEJBHOE&
&OTBeTBIJIEHME OOMOTKM [IOJIOXKMUTEJIBHOE&
&OTBOIBI&

&OxJlaxneHre BO3OYIWHOE eCTeCTBEHHOEe&
&OxJlaxmeHre OyTbeBOe&

&OxJIaxOeHre MacCJISHO-BOLOAHOE&

&OxJlaxIeHMre MacCJIgHOe eCTeCTBEeHHOe&
&OxJlaxIeHre LUMPKYJIALMOHHOE&

&OxJlaxneHre LUUPKYJIALMOHHOE HAallpaBJIEHHOE&
&OxJlaguTes &

&llakeT macTMHE

&llepero3bOyxIOeHMe TpaHcdopMaTopas&
&llepekioUaTellb OTBETBJIEHUM OOMOTKMUE
&lleperpys3ka apapulHas OONYyCTUMas&
&lleperpyska OONYyCTUMaA&

&lleperpyska cucTeMaTmMdecKas HOONYyCTMMad&
&lleperpyska TpaHchopMaTopa&

&IllmacTMHa MarHUTHOM CUCTEMBI&

&Ilosle OOMOTOK pacCedHMAa MarHUTHOE&

&Ilosle MAarHMTHOE OCHOBHOES&

&IloJle TOKOB HYJIEBOM IIOCJIENOBATEJIBHOCTM MaTHUTHOE&
&Ilostie TpaHchopMaToOpa MAaTHUTHOE&

&lloTepr B OIBITE KOPOTKOI'O BaMbIKaHMA HOOaBOUYHHES&
&lloTepr B TOKOBEIYUMX YACTHAX OOOABOUYHHESG
&lloTepr B TOKOBEOYUMX YaCTAX OCHOBHEE&
&lloTepm B 3JeMEeHTax KOHCTPYKLUMM IOOABOUHEBIE&
#lloTepn k. 3.4#

&lloTepn KOPOTKOI'O BaMBIKAHUAG

&lloTepr KOPOTKOI'O 3aMbBIKaHMA Dape OOMOTOK&
&lloTepr MarHUTHEE &

&lloTepr OTHOCUTEJIBLHEE &

&lloTepr OT LMPKYJIMPYKRUMX TOKOBG&

&lloTepn TpaHCchoOpMaTOPa&

&lloTepn TpaHChOpMaTOpPa CyMMapHEBIE&

#oTepr x. xX.#

&lloTepm XOJIOCTOTO XOna&

&IlpeBHIIEHME HOMMHAJIBHOT'O HANPSXEeHUS
TpaHchopMaTOpa &

&llpenepzbupaTesib OTBETBJIEHUM &

&Pabora TpaHCcOOPMATOPOB MNapaljiesibHAg&
&PammaTop TpaHchopMaTopa&

&PaccTosHMUE CTEepXHEM MeXoceBoeé&
&Pacumpurerns &

&PeakTop yCTPOMCTBA pPerylIMPOBAaHMA HANPSXEHMS
IIOX Harpy3KOM TOKOOI'PaHMUMBALIMME
&PerynmupoBaHMe HANPAXEHMA I[IOINepedHOoed
&PerynupoBaHMUE HANPSAXEHMS NPOHNOJIBHOE
&PerynupoBaHME HANPSXEHMS NPOMNOJIBHO-IIONEPEUYHOe&
&PerynmpoBaHMEe HANpPSXeHMsa TpaHcbopMaTopaé&
&PerynmpoBaHMe HaANpPSXeHMsa TpaHchopMaTopa B JIMHUNME
&PerynupoBaHUe HANPAXeHMA TpaHcdopMaTopa
B HeNTpaamné&
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&PexuM KOPOTKOI'O 3aMHIKAHMS TpaHchopMaTopas

&PexyM Harpys3kmu
&PexyM Harpys3kmu
HOMMHAJIbHEIN &

&Pexrm Harpysku
HOMMHAJIbHEIM &

&PexrM Harpys3kmu
&PexyM Harpys3kKMu

TpaHchopMaTOpa &
IBYXOOMOTOUHOTO TpaHchopMaTopa

MHOT'OOOMOTOUYHOT'O TpaHchopmaTopa

TpaHcdopMaTopa HOOIYCTUMEI&
TPex0oOMOTOUYHOT'O TpaHchopMaTOpa

HOMMHAJIbHBIM &

#PO

PO rpybasa

PO Toukas#
&PexuMm TpaHCchoOpMaTOpa aBAPUMHBI&

&PexuM TpaHCchoOpMaTOpPa HOMMHAJBbHEIME

&PexuM XOJIOCTOTO xOZa TpaHcdopMaTopas
&Pe3uCTOp YCTPOMCTBA PeTryIMPOBAaHMSA HANPSIXEHUSI
IIOH HATUPYy3KOM TOKOOTIPaHMUMBAKUMMIE

#CH#

&CeueHue
&CeueHnue
&CeueHue
&CeueHue
&CucrTema
&CucrTema
&Cucrema
&Cucrema
&Cucrema
&Cucrema
&Cucrema
&Cucrema
&Cucrema
&Cucrema
&Cucrema

CTEPXHA aKTUBHOE&
CTEPXHA KPYyIJIoe&
CTEePXHA CTylIeHUYaToe&
apMa akKTUMBHOE&

MarHMTHaAa
MarrHMTHaAa
MarrHUTHa4Ag
MaI'HMTHaAd
MaI'HMUTHa4d
MarHmMTHada
MaT'HUTHAaAd
MaT'HUTHAaHAd
MaIl'HMTHaA
Mar'HMTHaAg
MaT'HMUTHAaA

OpoHeBasg&
OpoHeCcTepXHeRBaAA&
HaBUTaAAG
HeCUMMETPUUYHAA&
JjIockadaé&
NPOCTPAaHCTBEHHAA&
pasBeTBJIEHHAA&
CHMMETPMYHAaA&
CTepXHeBaA&
CTBEIKOBAA&
LMXTOBAHHAA&

&Cucrema
&Cucrema
&Crot OoBOMOTKMUE

OXJIaXIOEeHUA&

TpaHchopMaTopa MarHMTHAS&

&CrnocoBbHOCTE TpaHchopMaTOpa HAarpy30uHas&

&CpOK CJyXOBl M30JIALUUM TEPMUUECKUM&

&Cpok CIyxOB M3O0JIALUM TEePMMUYECKMY HOMMHAJIbHBIE
&CTepXeHb C IIJIOCKOM WMXTOBKOM&

&CTepxeHb C PanaMaJibHOM MUXTOBKOME&

&CTepxeHb &

&CTepXxeHb C B3BOJIBBEHTHOM WMXTOBKOM&
&CTOMKOCTE TpaHchopMaTopa IPpM KOPOTKOM BaMbIKAHUME
&CTOMKOCTE TpaHchopMaTopa MNPU KOPOTKOM 3BaMbIKaHUU

SJIEKTPOIMHAMMUECKAA&

&CTOMKOCTBL TpaHchopMaTopa INPM KOPOTKOM =BaMBIKAHUU

TepMMUeckKass

&CTOpOHAa BHICIIETO HanpsxeHus TpaHchopmaTopas&
&CTOpOHA HMBLUETO HanpsxeHus TpaHcbopmaTopas
&CTOpPOHA CpenHEeTO HAaNPSXeHMS TpaHcbopMaTopas

&CTBHIK MATHMTHOM CUCTEMBI&
&CTBEIK MATHUTHOM

&CTEIK MATHUTHOM

CHCTEMEl KOCOM&
CHUCTEeMH MpPSIMOM&

&CxeMa coenuHeHUs TpaHcdopMmaTopas
&TeMmnepaTypa OOMOTKM pacueTHas&

&TOx B YyCTPOMCTBE PEeIyJIMPOBaHMS HaNpPSXEeHMUS
OO Harpy3KOM UMPKYJIMPYOIMIE

3%

KOPOTKOTO
KOPOTKOTO
KOPOTKOTO
KOPOTKOTO
KOPOTKOTO

#Toxk K.
&Tok
&Tok
&Tok
&Tok
&Tok

3aMBIKaHMA
3aMBEIKaHM A
3aMBEIKaHUA
3aMBIKaHIMA
3aMBIKaHMA

TpaHchopMaTOpa &

YIAPHBIM&

YIOAPHBEM HaUOOJNbIMME
YCTaHOBUBIMUMCHI&
YCTaHOBUBIUMCS HaAMOOJIbIMM &
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&Tox
&Tox
#Toxk X.#

&Tok xOJIOCTOTO XOIa Tpa
&TpaHCO3MLMA HNPOBOLOB
&TpaHCcnosmuMA MNPOBOLOOB
&TpaHCcno3MUMsa NPOBOIOB
&TpaHcnosuLmsa NPOBOILOB
pacrnpenejyieHHaa&
&TpaHcnosuuma NpPOBOIOB
&TpaunchopMaTOp&
&TpaunchopMaTop
&TpanchopmMaTop
&TpanchopMaTop
&TpaHchopMaToOp
&TpanchopMaTOp
&TpanchopMaTop
&TpanchopMaTop
&TpanchopmMaTop
&TpaHchopMaTOp
&TpanchopmMaTop
#TpauchopmaTop
&TpanchopMaTop
&TpanchopMaTop
&TpaHchopMaTOp
&TpancoopmMaTop
&TpanchopmMaTop
&TpanchopMaTop
&TpaHchbopMaTop
&TpaHchopMaTOp
&TpancoopmMaTop
&TpaHchopMaTop
&TpaHcbopmaTop,
#TpanchopmaTop
&TpaHchopMaTop
&TpanchopmMaTop
&TpaHchopMaTop
&TpaHchopMaToOp
&TpaHchopMaToOp
&TpancoopmMaTop
&TpanchopMaTop
&TpanchopMaTop
&TpaHchopMaTOp
&TpaHchopMaTOpP
&TpaunchopMaTop
&TpaHnchopMaTop
&TpaHnchopMaTop
&TpaHchopMaTOp

X.

IBYXODOMO
KBaplLeHa

MHOTO®as

[IBB#

npeobpas

pPeryampo

PIIH#

CUJIOBOM&

creumasnb
CyIOBOM&
CYyXOmé&

TPexobMO

TSATOBHBIM&
BJIEKTPOI

OOMOTKM HOMMHAJIbLHHBM&
OTBETBJIEHUS OOMOTKM HOMMHAJILHBIM&

HCchopmaTopas
OOMOTKM &
OOMOTKM I'PYIIIIO
oBbMOTKM ObOmad&

BaAa&

OOMOTKM PaBHOMEPHO

OBDMOTKM COCPeIOTOUYEeHHad&

BOS3OYIHEIM &
Tas30HAIOJIHEHHEBIN &
TepPMEe TUUYHEIM &

TOUHEIN&
IOJIHEHHEI &

MaCJISHBEIM &

HEIM &

MHOT'OOOMOTOUHHIM &
obmero Ha3HAUYeHUAE&
onHoda3HBEIM&

nepenBMXKHOM&
nepekxJiodaeMel 6e3 BO3OYXISHUS&

OBaTEJIbLHBIM &

1O BHIIA NN &
TMTOHVOKAIOUMMN &
MIYyCKOBOM&

BOUHBIM &

PYIOHUUHBIM &
CBapPOUYHENI&
C XMIKYM IVNDJIEKTPUKOME&

C JIUTOM MBOJIALUEN&
C HEeTOpUYMM XUIKUM IUBJIEKTPUKOM&
C PpacCleJIeHHOM OOMOTKOM&

HEI &

TOUHEIN&

Tpex®as3HBEI&

eUHOM&

&YTOJT MATHUTHOM CUCTEMH&

#Ycrporicreo I[IEB#

&YCTPOMCTBO IIE€PEeKJIOUeHMS OTBETRBRJIEHUS
&YCTPOMCTBO IEPEeKJIUEHMS OTBETBJICHUN

6e3 BOBDYyXIOEeHUSE&

&YCTPOMCTBO PETYJMPOBAHUS HAIPSIXEeHUS
&YCTPOMCTBO PETYJMPOBAHMUS HAIPSIXEeHUS

TpaHchopMaTopa&
#Ycrporcreo PIH#

PETYIIMPOBOUHBIM JIMHEMHEIM &

PEeTryIMPOBOYHEI [NOCJIeNOBATEJIbHEIM&
pPeryiImMpyeMem&
pPeTyIMPpyeEMEM [OX Harpys3KOM&

OBOMOTOK &
O0BMOTOK

10O HarpysKoOMé&

&YCTPOMCTBO PEeryIMPOBaHUS TpaHCOOPMaTOPHOT'O

arperaraé

&OUIIBTP TEePMOCUOOHHBIM&
#X. x. TpaHchbopmaTopa#
&YacroTa TpaHchopmaTopa

HOMMHAJIbHaA&

&YacTe TpaHchopMaTOpa aKTMBHAAG
&UMCIIO CTyleHelM B CTepXHe&
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&UMCIIO CTyNeHeM B SapMe&

&llMprHa OKHa MAaTHUTHOM CHUCTEMBI&
&OKpaH eMKOCTHOM 3alUTE OOMOTKU&
&Apmo &

&SApMO OOKOBOE&

&ApMO C MJIOCKOM WMXTOBKOM&

&ApMo ToplLeBoed

W Wwwu J
W Joy P

MNpunoxeHwne
CnpaBo4yHoe

OCKM3bI,
NOACHAOWME HEKOTOPLIE TEPMUHbI

CTepxHeBasi MarHMTHasi cuctema TpaHccopmaropa
(k TepmuHam: 3.14, 3.2, 3.4, 3.6, 3.7,
7.1.13,7.1.14,7.1.17)
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A - MEXOCEBOE paccTosiHue; B - lWnprHa okHa;
H - BbicoTa OkHa; 1 - Apmo; 2 - yron; 3 - CTepXXeHb

YepT. 1

BpoHecTep)xHeBas MarHMTHas cuctema TpaHcdopmaTtopa
(k TepmuHam: 3.16, 3.2, 3.6, 3.7, 3.8)
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1 - cTepxeHb; 2 - TopLieBasi YacTb BOKOBOro sipma;
3 - bokoBoe sipMO; 4 - 6okoBast YacTb OOKOBOro ApMa;
5 - TopueBoe sspmMo

YeprT. 2

BbpoHeBas marHuTHasa cuctema TpaHcopmaTopa
(k TepmuHam: 3.15, 3.2, 3.7)
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1 - cTepxeHb; 2 - 6okoBOE SIPMO
YepT. 3

[Byxo0bMOTOYHLIN TpaHC(OPMaTOpP C KOHLEHTPUYECKUMU
obmMoTkamu (kK TepMmmHam 2.8 n 4.18)

UepT. 4

TpexobMOTOUHBIN TpaHCOPMaTOP C KOHLEHTPUYECKUMI
obmMoTkamu (kK TepmmHam 2.9 n 4.18)
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YepT.5

[1BoViHasa KoHLieHTpu4eckasi ooMoTKa
TpaHcdopmaTopa (k TepMuHy 4.19)
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YepT. 6

[ByxoOMOTO4YHbIV aBTOTpPaHcopmaTop



(k TepmuHam: 2.26, 4.11, 4.12)
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YepT. 7

TpexoOGMOTO4YHbIN aBTOTpaHCGoOpMaTop
(k TepmuHy 2.27)
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Yepr. 8

PacLuenneHHas o6moTka TpaHcdopmaTtopa
(k TepmuHy 4.10)
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YepT. 9

YepegytoLmecss 06MOTkM TpaHcopmaTopa
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