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Hacrosiumii craHaapT ycraHaBNHMBaeT NPUMEHSEMbIE B HayKe, TEXHMKE M MPOU3BOIACTBE TEPMUHBL U
ONPpeIeieHUS OCHOBHBIX TIOHATHI B 00JIACTH CHIOBHIX TpaHChopMaTopoB. CTaHAAPT pacpOCTPaHsIETCs Ha
CHJIOBHIE TpaHC(hopMaTopsl — Tpexda3sHbie H MHOTO(ha3Hble MOLIHOCTBIO 6,3 KB - A u Gonee omHodazHbIe
MOLIHOCTHIO 5 KB * A u 6onee.

TepMUHBI, YCTAHOBJICHHBIE CTAaHOAPTOM, 00A3aTeIbHbIC LIl MPUMEHEHMS B IOKYMEHTALIMU BCEX BH-
JIOB, HAYYHO-TEXHUYECKOM, YI€OHOM U CIIPABOYHOM JIUTEPATYPE.

J1st Kaxkoro MOHATUS YCTAHORICH OMH CTAaHIAPTU30BaHHBIN TepMuH. [IpuMeHeHne TEPMHHOB-CUHO-
HUMOB CTaHAAPTU30BAHHOTO TEPMHHA 3aTPELLacTCs.

J71st OTIENBHEIX CTAHAAPTH30BAHHBIX TEPMHHOB B CTAHAAPTE MPHUBEACHBI B KAYECTBE CMPABOYHBIX KpaT-
Kkue (GOpMBI, KOTOpBIE pa3pellaeTCd MPUMEHATh B CIydasx, MCKIIOUAIOMHX BO3MOXHOCTb UX Pa3IMYHOTO
TOJAKOBAHUS. YCTAHOBJICHHBIE ONpenesieHHS MOXKHO, TIPH HEOOXOMHMOCTH, H3MEHATH TTO (hopMe UTOKEHUS,
He IoIycKasd HapyleHN TPAHUL], MOHATHIA.

TepMUHBI, TOMEUEHHBIC, 3HAKOM «k», HE PACTIPOCTPAHAIOTCH HAa aBTOTPaHCHOPMATOPHI.

B cTtangapTe mpuBeneH andhaBUTHBIN yKa3aTelb COAEPXKAIIMXCA B HEM TEPMHHOB,

B cTannmapTe umMeeTcs NPWIOKEHHUE, CONEPXKAILEE SCKU3bI, MOSICHIIOLNE HEKOTOPbIE TEPMHHBEIL.

CraHzapTH30BaHHbIC TEPMMHBI HAOPaHBI ITOMYXKMPHBIM LIPUQPTOM, HX KpaTKag popMa — CBETIIBIM.

Tepmun | OnpeneneHvie

1. OBIIIME ITIOHATHA

1.1 TpancdopmaTop CraTHyecKoe 3MEKTPOMAarHUTHOE YCTPOICTBO, MMeolee JBe WIH
60Jee MTHIYKTUBHO CBSI3aHHBIX OOMOTOK M MpeAHAa3HAUYeHHOE IS TIpe-
00pa30oBaHUs NOCPEACTBOM 3MIEKTPOMArHUTHON MHIYKUHUH OFHON Wi
HECKOJIbKHUX CHCTEM TIEPEMEHHOTO TOKA B ONHY WIH HECKOJIBLKO APYTUX
CHCTEM TEPSMEHHOTO TOKA
1.2. CunoBoii Tpancdopmarop TpaHchopmaTop, npemHa3HAYEHHBIH O MpeoOpa3OBaHUs IMEKT-
PUYECKOI SHEPTHH B DJICKTPHUYCCKHX CETAX U B YCTAHOBKAX, MPETHA3-
HaYeHHBIX ISl IPUEMA M MCTIOIBb30BAHUS SJIEKTPHYCSCKOI SHEPTUH
IMIpumMeyanue. K CHIOBBIM OTHOCATCS TpaHCHOPMATOPHI
TpexdasHbie 1 MHOroda3HbIe MOIIHOCTBLIO 6,3 KB - A u Gonee, ox-
HOo(pa3HbIe MOIITHOCTHIO 5 KB - A 1 Gonee
1.3. Cunonoii TpancopmaTopubiii arpe- YCTpoiiCTBO, B KOTOPOM KOHCTPYKTUBHO OOBCIMHCHBI IBa WIIH
rar 60Jiee CHJIOBBIX TPaHCHOPMATOPOB

HM3nanne opymnambHOe IlepeneyaTka BoCHpeliena
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Tepmun

Onpexnenenne

1.4. Muorodasuas Tpancopmaropuas
rpymma

1.5. MarauTHOe mose Tpancdopmaropa

1.6. MarnuTHOE mOJE paccesnns 00MO-
TOK

1.7. MarauTHOe mOJie¢ TOKOB HYJEBOH
NOCNEROBATEIbHOCTH

1.8. OcHOBHOE MATHMTHOE HOJIE

1.9. Cropona Buicuiero (CpeaHero, HM3-
1Iero) Hanpszkenns Tpancopmaropa

1.10. Cxema coeamHenus TpancpopmMaro-
pa

I'pynna onHoda3HbIX TpaHCcGHOPMaTOPOB, OOMOTKH KOTOPBIX COSIH-
HEHEBI TaK, YTO B KaXOOi M3 OOMOTOK TPYIIIbI MOXET ObITh CO3JaHa
CHCTEMa IEPEMEHHOTO TOKa C YuCiIoM a3, paBHBIM YHCITY TpaHCPOpP-
MaTOpOB.

IIpuMeyaHue. MHorodasHasa TpaHchopMaTopHas Ipymnnma,
uMeomasi Tpu ogHOMasHLIX TpaHchopMaTopa, Ha3bIBACTCA TpeX-
da3Hoi TpaHCcHOPMATOPHON TPYMIOIf
MarauTHoe ToJe, CO3TaHHOe B TpaHCHOPMATOpe COBOKYMHOCTBHIO

MarHUTOIBIIKYIIUX CHJI BCEX €ro OOMOTOK M APYTHX YaCTei, B KOTOPBIX
IPOTECKACT ICKTPHICCKHIT TOK.

IMIpumMeganue. [aa pacueToB, ONpeac/ieHUS TAPaMETPOB H
TIPOBEICHAS MCCIACTIOBAHHHI MarHUTHOE TI0Jie TpaHchopMaTopa Mo-
XeT OBITb YCJIOBHO Pa3fe/ieHO Ha B3aUMOCBA3AHHBIC YaCTH: OCHOB-
HOE TIOJIC, TOJIC PaccesTHUsA OOMOTOK, TOJIe TOKOB HYJICBOM TOCITC-
JIOBaTCILHOCTH M T. 1.

YacTte MarHATHOTO MO TpaHCchoOpMaTOpa, CO3MAHHAS TOM 4Yac-
TbI0 MAarHATOABUXYINNX CHJI BCEX €T0 OCHOBHBIX OOMOTOK, TEOMCTPH-
yecKasi CyMMa BEKTOPOB KOTOPBIX B KaXIo# (paze 0OOMOTOK paBHA HYIIO.

I1pumeuan ue. [Ipeanonaraercs HaIMYME TOKAa HE MCHES
YeM B IBYX OCHOBHBIX OOMOTKax
YacTtb MarHATHOTO MOJsl TpaHC(opMaTopa, CO3TaHHasi TeOMEeTpH-

YECKOI CyMMOI MAarHUTOABMXYINMX CWJI TOKOB HYJIEBOH IOC/ICHOBA-
TEMLHOCTH BCEX €r0 OCHOBHBIX OOMOTOK

YacTtb MAarHUTHOTO MOJsi TpaHCGHOPMATOpa, CO3MaHHASI Pa3sHOCTHIO
CYMMBbI MAarHUTOIBHXYLIHX CHJI BCEX €0 OOMOTOK M CYMMbl MarHHTO-
JBUXXYLIHX CHJT OOMOTOK, CO3NAIOMINX MOJIE paccesHUs OOMOTOK U MOJie
TOKOB HYJIEBOH TOCIEAOBATENLHOCTH OOMOTOK TpaHcdhopMaropa

COBOKYIMHOCTb BUTKOB M APYTHX TOKOTPOBOASALIMX YaCTe i, MpHCOe-
JHUHEHHBbIX K 3aXKNMaM TpaHchopMaTopa, MEXKIYy KOTOPLIMH JeHCTBYET
€ro BhICIIEE (CpEAHEe WIM HU3IICEC) HAIpPSKEeHHE

CoucTtaHne CXeM COCHMHCHHMS OOMOTOK BBICIIETO M HH3IICTO Ha-
NIPSKCHUI I ABYXOOMOTOYHOTO M BLICHIETO, CPETHEr0o M HH3IICTO
HaNPSDKCHUH T TPEeXOOMOTOYHOTO TpaHchopMaTopa.

IIpumeuanwue. CxeMa cCOeIMHEHU #-O0OMOTOYHOTO TPaHC-
dopmaropa BKIMIOYAET n-CXeM OOMOTOK

2. BUJAbI TPAHC®OPMATOPOB

2.1. TpaucdopmMaTop 00mEro Ha3HAYCHAS

2.2. Cnenpanmnniii TpancgopMaTop

2.3. INossnnalonmii TpancGopmMarop
2.4. Tlonmxaommii TpanchopmaTop
2.5. Onmodazumii TpanchopmMarop
2.6. Tpexdasznmii Tpancdopmarop

2.7. Muorogpasnniii Tpancpopmarop

CwioBoit TpaHchopMaTop, NMpeTHa3HAYCHHBIA JUIS BKJIOMEHUA B
CEThb, HE OTIMYAIOLIYIOCA OCOOBIMM YCNIOBHSIMM PaOOTHI, WIN IJis1 He-
TIOCPEICTBEHHOTO MUTAHUA NMPHUEMHHKOB DJICKTPHUYECKON SHEPTruH, He
OT/IMYAIOUINXCA OCOOBIMHM YCIIOBHAMM pabOTHI, XapaKTepOM Harpysku
WA PEXUMOM PaboThl

TpanchopMaTop, NpeaHa3sHAYECHHBIN TSI HETIOCPSACTBEGHHOTO TH-
TaHWs MOTPEOUTENBCKOH CETH UM IPUEMHUKOB JICKTPHUYECKOM SHEP-
THH, €CTY 5Ta CETh WIH NPUEMHUKH OTJIMIAIOTCS OCOOBIMM YCIOBUSIMHU
paboThl, XapaKTepoOM Harpy3KM WM PeKHMOM pPabOTHI.

IMpuMeyvaHue. Kuncny Takux ceTeil ¥ NIPHECMHUKOB 3J1€K-

TPUYECKON SHEPTUH OTHOCSITCH TOA3CMHBIE IIAXTHBIC CETH M YCTa-

HOBKH, BHIIPSIMUTEIbHBIC YCTAHOBKH, SJICKTPHYCCKHUC TICYH H T. 1.

TpaHchopMaTOp, ¥y KOTOPOTO TEPBUYHOM OOMOTKOI ABMsIeTCS] 00-
MOTKA HH3LIETO HANpsKeHHs

TpaHchopMaTop, ¥y KOTOPOTO NEPBUYHOIM OOMOTKOI ABMIsIeTCS] 00-
MOTKA BLICIIETO HaNPSKCHHS

TpancopmaTop, B MAaTHHTHOI CHCTEME KOTOPOTO CO3MACTCA OI-
Hoda3HOoe MAaTHUTHOE MoJic

TpaHcdopmaTop, B MATHHTHOMN CHCTEME KOTOPOTO CO3TACTCS TPEX-
¢dazHOE MarHUTHOE MOJE

TpaHcopmaTop, B MATHUTHOI CHCTEME KOTOPOTO CO3TACTCA Mar-
HUTHOE noJie ¢ yucioM ¢as Gosee Tpex
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Tepmun

Onpexnenenne

2.8. Neyxo0morounsii TpancopmMarop*
2.9. Tpexoomorounmii Tpancopmarop*

2.10. Muorooomorounbili Tpancgopma-
TOp*

2.11. TpaucdopMaTop ¢ KHIAKMM AHIJIEK-
TPHKOM

2.12. Macasmbiii TpancgopmMaTop

2.13. TpanchopMaTOp ¢ HETOPIOTHM KHA-
KHM AHSJCKTPHKOM

2.14. Cyxoii Tpancpopmarop

2.15. Bosayumbiii TpancopmaTop
2.16. T'a3onano/mennblii TpanchopmaTop

2.17. TpauchopMaTop ¢ JHMTOH H30/ALH-
el

2.18. Kpapnenano;meHnbIii Tpancgopma-
TOp

2.19. Perysmpyembiii Tpancopmarop

2.20. Tpancopmatop, peryMpyemblii mog,
Harpy3koM
Tpanchopmarop PITH

2.21. Tpamcdopmarop, mepeKi0IAeMbIi
0e3 B0o30yKACHAA
Tpanchopmarop I1EB

2.22. PerympoBounbiii TpanchopmMarop

2.23. TlocnenoBaTebLHLIH PEryIHPOBOY-
HbIi TpancdopmaTop (TpanchopMaATOPHBIIH
arperar)

2.24, JIuneiinniii peryJMpOBOYHbIN TPAHC-
dopmarop (TpanchopmaTopubiii arperar)

2.25. Asrorpanchopmarop

2.26. ipyxoomoToumniil asroTpancgopma-
TOP

2.27. TpexoOGmMOTOYHBIH CHJIOBOIH ABTO-
TpancopMaTop

2.28. Pyuwunniii Tpanchopmarop

TpauchopMaTop, UMCIONINI IBE OCHOBHBIC TAJIbBAHUYCCKHN HE CBSI-
3aHHBbIC OOMOTKH (uepT. 4)

TpauchopMaTop, UMEIOIINIA TPH OCHOBHLIC TAJIbBAHMYECCKU HE CBSI-
3aHHBbIC OOMOTKH (UepT. 5)

TpauchopmaTop, IMEIOIMA 00/ICe TPEX OCHOBHBIX raJIbBAHNYECKH
HE CBSI3aHHBIX OOMOTOK

TpauchopMaTop, B KOTOPOM OCHOBHOM M3OJHPYIOWICH Cpemoit U
TCIUTOHOCUTEIEM CITYXWUT XHUIKUA AUDJICKTPUK

TpaHchOpMATOP ¢ XKMIKHUM TUSICKTPHUKOM, B KOTOPOM OCHOBHOM
M30JIMPYIONIC CpeIoil M TCIUIOHOCHTEJICM CIYXHT TpaHchopMarop-
HOE MacJio

TpaHchOPMATOP ¢ XKHMIKHUM JTUSICKTPHUKOM, B KOTOPOM OCHOBHOM
M3OJIMPYIOUICH CPEHOil M TCIVIOHOCHTEIICM CIIYXHUT HETOPIOYMI XUIKWI
JAICKTPUK

TpauchopMaTop, B KOTOPOM OCHOBHOM HU30IUPYIOLICH CPemoit cimy-
XUT aTMOCHEPHDIN BO3MYX WM APYrOi ra3 Wi TBEPAbli TUIIEKTPHK, a
OXJIAXHAIOMICH Cpemoi aTMOC(ESPHLII BO3MyX

Cyxoil HeTepMETHUYHBIN TpaHCHOpPMaATOp, B KOTOPOM OCHOBHOH
HM30JIAPYIOIIEH M OXJTAXIAIOMICH Cpemoil CIyXAT aTMOCHEPHBINA BO3LyX

Cyxoi TepMEeTHYHBIA TpaHCchopMaTop, B KOTOPOM OCHOBHOM M30-
JMpPYIOIICH CpeHoi M TCIVIOHOCHTE/ICM CIIyXHUT BO3LYX WIH APYroi ra3

Cyxoit TpaHC(POpMaTOp, B KOTOPOM OCHOBHOI H3OJHPYIOIICH Cpe-
JIOM ¥ TCIUTOHOCUTEIIEM CIIYXUT SJICKTPON3OJSIMOHHBIIT KOMIIaHY [

Cyxoit TpancdopMaTop B 0aKe, 3aIIOJITHCHHOM KBApLEBbIM TTECKOM,
CIyXalIMM OCHOBHOH M30JMPYIOIIECH CPEIOA H TEIUIOHOCUTEJIEM

TpauchopMaTop, HJOMYCKAIOUINA PETYIMPOBAHNE HAPSXKEHUA O -
HO# M 6051ee OOMOTOK NPH MOMOINHM CIICIIHATBHBIX YCTPOHCTB, BCTPO-
CHHBIX B KOHCTPYKIIMIO TpaHcPopmaTopa

PerynupyeMelit TpaHchOpMaTop, JOMYCKAIOUIMHA PETYTHPOBAHUE
HAaNPSKCHUS XOTA Obl OMHOM M3 €ro 0OMOTOK 6¢3 ImepephiBa HArpy3Ku
U 6e3 OTKIMOYCHMS €70 OOMOTOK OT CETH.

IIpumMeuanu e Jpyrue o6MOTKH TpaHCchopMaTopa, peryin-
PYeMOTo o, Harpy3Ko¥, MOTYT He UMETb PETYJIMPOBAHMS WIH UMETh
MepeKIoucHe 063 BO30OYKICHMS
Perymupyemsiit TpaHchOpMaTop, JOMYCKAIOWINN DETYIUPOBAHUE

HapSKeHUS TIYTeM IePEKITIOUeHMST OTBETBICHUI OOMOTOK 6e3 BO3-
OyXIeHUS TOCTe OTKITIOUSHUS BCEX er0 OOMOTOK OT CETH.

IIpumeuasu e [loHaTHE «IIEepeKTIOUYCHNE 063 BO30OYKICHWSI»
MOXeT ObITh OTHECEHO TaKkKe K OXHOM WM HECKOJBKMM OOMOTKaM
TpaHchopMaTOpa, PETYIUPYEMOTO IOI, Harpy3koi

Perynupyembrit TpaHchOpMaTOp, NpeIHA3HAYEHHBIN IS BKITIOYE-
HUS B CETh MY B CWJIOBOH TpaHCGHOPMAaTOPHBIM arperaT ¢ Leablo pery-
JINPOBaHMS HaNPsKCHUs CETH WIM arperara

PerynupoBounriit TpaHchopMmaTop (TpaHcHOpMaTOpHEIN arperar),
BKJIIOUACMBII TIOCTIENOBATEILHO ¢ OIPYTMM TpaHC(HOpMaToOpoM coO CTO-
POHBI HEMTpany WK CO CTOPOHBI JIMHUU C LEJIbI0 PETYJIUPOBAHUS Ha-
MPSIKEHNS Ha 3aXKUMaX JTUHUU

PerynupoBountiit TpaHchopMmaTop (TpaHcHOpMaTOpHEI arperar),
OIHa M3 OOMOTOK KOTOPOTO BKIIOUAETCS MOCIAEIOBATEIBHO B CETh C
LIETIBIO PETYJINPOBAHUS HAMPSXKEHUS] CETH

Tpancdopmartop, aBe wiH 60jee OGMOTOK KOTOPOTO TaJbBaHUYEC-
KU CBSI3aHBI TaK, YTO OHM MMEIOT OOLIVIO YacThb

ABTOTpaHC(HOPMATOp, MMEIOLIMM IBe OOMOTKM, TalibBAHUYECKH
CBSI3aHHBIC TaK, YTO OHM MMEIOT OOLIYI0 YacTb, U He MMEIOLIUNA Apy-
TMX OCHOBHBLIX OOMOTOK (CM. 4epT. 7)

CunoBoit aBToTpaHcopMaTop, IBe OOMOTKHM KOTOPOTO MMEIOT
0O01IyI0 YacTh, 2 TPEThs OCHOBHas OOMOTKa HE MMEET TaJlbBaHUYEC-
KOH CBA3KY C IBYMS IEPBBIMM OOMOTKaMM (4epT. §)

TpaHchopMaTop, NMpeAHa3HAUYSHHBIN ISl YCTAHOBKU M padOTHI B
DPYAHMKAX M LIaXTax
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TepMun

OmnpexneneHue

2.29. Tarosblii TpancgopMarop
2.30. Cynosoii Tpancgopmarop
2.31. Cpapouniii TpancgopMaTop

2.32. TIpeodpasopaTeannniii Tpancgopma-

TOp

2.33. Dnexrponeumoii rpancgopmMarop

2.34. Ilyckopoii TpancopmaTop

2.35. Iepeapxuoii TpancopmMaTop

2.36. l'epmernunntii TpancopMaTop

2.37. Tpauchopmarop ¢ paciienjieHHOM

OOMOTKO# (pacmenyicHHbIMA 0OMOTKAMM)

pa

TpanchopmaTop, npeaHa3sHaYeHHbBI IS YCTAHOBKH U paboThl Ha
SJIEKTPUYECKOM WM TETUIONIEKTPUUECKOM TIOABHUKHOM COCTaBe

TpanchopmaTop, npeaHa3sHaYeHHbBI IS YCTAHOBKH U paGoThl Ha
cynax

Tpanchopmarop, npeaHa3HAYEHHBIN 119 MUTAaHUS YCTAaHOBOK JI€K-
TPUYECKOHA CBApKH

TpanchopmaTop, npeagHasHaYeHHBII A1 paGoThl B BBIMPAMHUTEb-
HBIX, UTHBEPTOPHBIX M Ip. YCTAHOBKAX, NMPeoOpa3yolIuX CUCTEMY Nepe-
MEHHOTO TOKa B CHCTEMY NMOCTOSIHHOTO TOKa M Ha00OpOT MPH HEMoC-
PEACTBEHHOM TIOAKIMIOYEHHUH K HUM

TpanchopmaTop, mpegHa3HAYEHHBII 11 MTUTaHUS SJEKTPOTEPMH-
YECKNX YCTaHOBOK

Tpancdopmarop win aproTpaHchopMaTop, NpeIHa3HAYCHHbII IS
U3MCHCHMS HAIPSDKEHHUS CTYMEHSAMH MPH MYyCKe 3JIeKTpOABUTaTeeit

TpanchopMaTop, KOTOpbIHf MOXHO TEPEBO3UTD MO XEJNE3HOU IO-
pore WM APYTUM BHIOM TPAaHCHOPTA MPAKTHYCCKH 0e3 JeMOHTaXa y3-
JIOB M JeTaneii u 6e3 clmBa Macjia, MpeaHAa3HAYCHHBIH JJI9 UCIIONb30-
BAHWsI B KAYECTBE MEPESIBIXHOTO pe3epBa

TpaHchopMaTop, BHIMOTHEHHBIH TaK, YTO HMCKIIOYAETCS BO3MOX-
HOCTb COOOWICHUSI MEXIY BHYTPEHHHMM MPOCTPAHCTBOM €ro 0aka u
OKPYXAIOUICH Cpeaoi

Tpanchopmarop, MMEOIIMiT OOTHY pacUIEIUICHHYI0 OOMOTKY (IBE
W 605ee PacHICIUICHHBIX OOMOTKH)

3. MATHUTHAA CHUCTEMA TPAHC®OPMATOPA

3.1 MarnuTHasa cHcTemMa TpanchopmMarTo-

3.2. Crepxenn

3.3. InameTp crepxus

3.4. MexoceBoe pacCcTosHue CTEpKHEH
3.5. AKTHBHOE CeueHHe CTEPXKHSA (ApMa)

3.6. fipmo

3.7. boxoBoe apMoO

3.8. Topueroe apmo
3.9. IInockasg MATHUTHAA CHCTEMA

3.10. IIpocTpancTBeHHAS MATHATHAS CHC-

TEMA

3.11. CaMMeTpHYHASA MATHHTHAS CHCTEMA

KoMImekT mnacTuH Wik IpYTUX SJEMEHTOB U3 3JICKTPOTEXHUYEC-
KOH cTaiy win gpyroro ¢beppOMarHHTHOTO MaTepuaja, COOpaHHLIX B
OIIPEAEICHHOM TeoMeTpuieckoi ¢opMme, NMpeagHa3HAYCHHBIA I Jio-
KaJM3aluy B HEM OCHOBHOTO MarHMTHOTO MoJs TpaHcdopMaropa

YacTe MarHUTHOM CHCTeMBI, Ha KOTOPOH pacmojiaralorc OCHOB-
Hble 0OMOTKHM TpaHchopMaTopa (dept. 1—3).

JdunaMeTp OKpPYXHOCTH, B KOTOPYIO BIIMCAH KOHTYP CTYIIEHUYATOTO
WY KBaApaTHOTO IMONEPEUHOIO CEUCHUS CTEPXKHS MarHUTHOM CHCTe-
MBI

PaccrosiHne Mexmy NponOJbHEIMU OCSIMH ABYX COCEIHUX CTepKHEH
MAarHUTHO¥ CHCTeMBI (4epT. 1)

CyMMapHas IUIOWAgb MOIEPEYHOTO CeUYeHMsS (HeppOMarHWTHOTO
MaTepHajia B TOTICPCUYHOM CEUCHUU CTEPXKHS (IpMa)

YacTth MarHWTHOM cHCTeMBI TpaHcdopMaTropa, He Hecylas oc-
HOBHEBIX OOMOTOK M CTyXKalllas A 3aMBIKaHKS] MAarHUTHOW LT (YepT.
1, 2)

Apmo, coemmHsIIONICe 1Ba KOHIA OMHOTO U TOTO XE CTEPXHsI (UepT.
1-3).

IIpumMeuanwne. MoxHO pa3nnuaTh GOKOBYIO YaCTh OOKOBOTO
sIPMa, OCh KOTOPOl MapajlieibHa MTPOIONbHON OCH CTEPXHA, M €TO
TOPLEBYIO 4acTh, OCh KOTOPOH NMEPIECHANKYISIPHA 3TOH OCH
SIpMo, coemmHSIOIMIEee KOHIBI ABYX WIN OOJiee Pa3HBIX CTEPXHEH

(aeprT. 2)

MarHuTHas CHCTeMa, B KOTOPO# IPOJOILHBIC OCU BCEX CTepKHEN
¥ SIPM PACIIONIOXKEHBI B OMHOM IUTOCKOCTH

MarHuTHas cucTeMa, B KOTOPO# IPOJOJbHBIE OCH CTEPXHEN Win
SIPM, WM CTepXHEH M pM PacIONOXKEHBI B Pa3HBIX ITOCKOCTSIX

MarHuTHas cucTeMa, B KOTOPOM BCe CTEPKHU MMEIOT OTUHAKOBYIO
hopMy, KOHCTPYKUWIO ¥ Pa3MEPHL, 2 B3aMHOE PACIIONIOXKEHNE TH000-
TO CTePKHS IO OTHOIIEHHIO KO BCEM SIpMaM OJMHAKOBO ISl BCEX CTEP-
KHeH
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TepmuH

OmnpexneneHue

3.12. HecumMMeTpHYNAa MATHATHAS CHCTE-
Ma

3.13. Pa3BeTBNeHHAS MATHHTHAS CHCTEMA

3.14. CrepxxueBas MATHATHAS CHCTEMA

3.15. BponeBas MATHATHASA CHCTEMA

3.16. BponecrepKHeBask MATHHTHASI CHC-
TeMA

3.17. IITuxTroBaHHAS MATHATHAS CHCTEMA

3.18. CrbIKOBasg MATHHTHAS CHCTEMA

3.19. HaBATas MATHATHAS CHCTEMA

MarHuTHasl cucTeMa, B KOTOPOH OTHEIbHBIC CTCPXKHU MOTYT OTJTH-
YyaTbCs OT APYTUX CTepxXHed 1o (GopMme, KOHCTPYKIMH WK Pa3MepaMm
WJIM B3aMMHOE PaCIIONIOXKEHUE KAaKOTO-TMOO CTEPXKHS IO OTHOIICHUIO
K APYTUM CTEPXKHSM WX sipMaM MOTYT OTJIMYAThCs OT PACTIONOXKEHUS
JII060T0 APYroro CTCPXKHS

MarHuTtHas cucTeMa, B KOTOPOl MarHUTHBIM TTOTOK CTEPXHS TP
MIEPEXONe B IPMO Pa3BCTBIISICTCS Ha IBS MK 0ojee JacTel

MarHuTHas CUCTeMa, B KOTOPOH sipMa COCTWHSIIOT Pa3HbIe CTEPXK-
HY ¥ HEeT GOKOBBIX sIpM (depT. 1)

MarHuTHas cucTeMa, B KOTOpOil 00a KOHIA KaXKIOTO CTEPXHS CO-
SIVHAIOTCS He MCHEe YeM JABYMSI OOKOBBIMM sipMaMu (4UepT. 3)

MarHuTHas cucTeMa, B KOTOPOH 4YacTh CTepXHed mMeeT GOKOBbLIE
sIpPMa WJIA KaXAbIA CTepKeHb — He 0oJiee YeM OTHO OOKOBOE IPMO

MarHuTHas cucTeMa, B KOTOPOI CTEPKHM 1 sipMa € TIOCKOH LIHX-
TOBKOM cOOMpaeTCs B MepeIrieT KakK MebHas KOHCTPYKIHsS (YepT. 2)

MarHuTHas CUCTeMa, B KOTOPOH CTepXKHH H SApMa WA OTAC/IbHbIE
4acTH, COOpaHHBIC ¥ CKPEIUICHHBIC Pa3fC/IbHO, TP COOPKE CHCTEMBI
YCTaHABJIMBAIOTCS BCTHIK

MarHuTHas CUCTeMa, B KOTOPOM CTepXHH M sipMa 0Opa3yioTcs B
BUOE LEJbHOW KOHCTPYKIMM NyTEM HABUBKM W3 JICHTOYHON WIH pY-
JIOHHO! SJICKTPOTCXHHYCCKON CTaIn

4. OBMOTKH TPAHC®OPMATOPA

4.1. BUTOK 00MOTKHM

4.2. O6mMoTKka TpancgopmMaTopa

4.3. OcHoBHA™ 0OMOTKA

4.4 BeioMOraTenbHasa 00MOTKA

4.5. Tlepsuunasi 0OMOTKA TPaHC(HOPMATO-
pa

IIpoBomHMK, OTHOKPATHO OXBATHIBAIONIMI YaCTh MarHMUTHOM CHC-
TeMBI TpaHchOPMaTOpa, MEKTPUYSCKUH TOK KOTOPOTO COBMECTHO C
TOKaMM IPYTUX TAaKUX MPOBOTHUKOB W APYTHX YacTei TpaHchopMaTopa
€O312eT MAaTHUTHOE TIOJIe TpaHCGHOPMATOpa M B KOTOPOM TIOA, ACHCTBH-
€M 5TOTr0 MAarHHTHOTO ITOJISI HABOAMTCS DJICKTPOMBIXYINASA CHJIA.

IIpuMeuaHu e Burok oGMOTKM MOXeT ObITb OOpa3oBaH
HECKOMLKUMH TMapaIIeIbHO COeIMHEHHBIMU MPOBOTHHKAMHU
COBOKYITHOCTb BUTKOB, 00Da3yIolINX 3JEKTPHYECKYIO LieTb, B KO-

TOPOW CYMMUPYIOTCSI SJIEKTPOIBIKYILUHE CHIbl, HaBeAEHHbIE B BUTKaX,
C LEJbIO TIOMYMEeHMS BLICILIETO, CPSIHETO WJIM HU3LIErO HampsKeHHs
TpaHchOpMaToOpa WiIH C APYTOH LiCIbIO.

IMIpuMmMeuaHnus:

1. B Tpexdaznom u MHOrodasHOM TpaHchopMaTope (TpaHchop-
MaTOPHOM IPYIIIe) NOA «0OOMOTKOM» TOApa3yMeBaeTCs COBOKYITHOCTD
COCIMHSICMBIX MEXIY CO00I OOMOTOK OTHOTO HAaNpsXKeHHUs Bcex das.

2. B omHO(da3zHOM TpaHchopMaTOpe Mo «0OMOTKOI» ogpa3yMe-
BAETCS COBOKYITHOCTb COCIMHSICMBIX MEXKIY CO00i1 OOMOTOK OIHOTO
HaIpSXEeHNS, PACTIONOXKEHHBIX Ha BCEX €r0 CTEPKHAX
OO0MoTKa TpaHchopMaTopa, K KOTOPOi MOIBOIUTCA SHEPTUA Tpe-

00pa3yeMoro Wim OT KOTOPO#l OTBOIMUTCS SHEPTHs NMpeodpa30BaHHOTO
TEPEMEHHOTO TOKA.

IIpuMe uanue Cuwiopoit TpaHcHOPMATOp UMEET HE MEHEE
IIBYX OCHOBHEIX OOMOTOK
OO0MoTKa TpaHchopMaTopa, He TpeaHa3HAYeHHasA HENOCPSACTBCH-

HO [T IPYEMa SHEPTUM IIPeoOpa3yeMoro Wik OTIAYu SHEPTHH TPeoo-
Pa30BaHHOTO MEPEMEHHOTO TOKa, MM MOITHOCTh KOTOPO# CYIICCTBCH-
HO MCHbBIICe HOMMHAIBHOM MOITHOCTH TpaHchopMartopa.

Il puMeuaH u e BcrmoMmorarenbHass 0GMOTKA MOXET OBITh
NpeAHa3HaYeHa, HalpUMep, LI KOMIIEHCALUM TPETheil rapMOHM-
YeCKOM MAarHUTHOTO TIIOJIA, IMOOIMAarHNYNBaHUA MAarHUTHOM CHCTC-
MBI TTOCTOSTHHBIM TOKOM, ITUTaHHsI CETH COOCTBEHHBIX HYXI OTpa-
HUYEHHOI MOITHOCTY H T. T1.

OO0MoTKa TpaHchopMaTopa, K KOTOPOH TMOXBOIUTCS SHEPTHS TIPe-
00pa3yeMoro ImepeMeHHOIO TOKa.

IIpumMeuaHue TepMuH NPUMEHUM K JIOOOMY UNCITYy OOMO-
TOK TpaHchopMaTopa, eciam HamnpaBlIcHUE TMepemadyd SHEPTHH OT
HUX K Ap. OGMOTKaM TpaHchOpMaTopa SIBISIETCS ONPeACACHHBIM
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4.6. Bropuunas 0omMoTka Tpancopmaro-
pa

4.7. OOMOTKA BHICIIETO
Tpancopmaropa*

O6motka BH

4.8. OOMOTKA HI3LIETO HANPSDKCHAS TPAHC-
dopmaropa*

Oo6motka HH

HANPKEHAS

4.9. OoMOTKA

TpancgopMaTopa*
O6motka CH

CPEeAHEr0 HANPSKCHHS

4.10. Pacmennennas 00MOTKA

4.11. Odmasa odMoTKa asroTpanchopmaro-
pa

4.12. IIocimenoBaTebHaA 0OMOTKA ABTO-
Tpancgopmaropa

4.13. OOMOTKA BHICIIETO HANPSIKEHHAS AB-
ToTpancpopmMaropa

O6motka BH

4.14. OOMOTKa CpeaHero HANPSIKCHHS aB-
ToTpancpopmMaropa

O6motka CH

4.15. OOMOTKA HM3IIETO HANPSDKCHAS AB-
ToTpancpopmaropa

Oo6motka HH

4.16. O6moTKa (hazn

4.17. OOMOTKA CcTEpXKuSA

4.18. Konnenrpuueckue 0OMOTKH

4.19. JIBoiinas KOHIEHTPHIECKAA 0OMOT-
Ka

4.20. Yepenyrommecs 0OMOTKH

4.21. Pery/mporounas 00MOTKA
PO

O0MoTKa TpaHchopMaTopa, OT KOTOPOH OTBOTHUTCSA DHEPTHs Tpe-
00pa30BaHHOTO IEPEMCHHOTO TOKA.

IIpuMeyanue. TepMUH MPUMEHNM K JTIOO0OMY IHCITy OOMO-
TOK TpaHcpOpMaTOpa, eC/ii HanpasjeHUe Nepeaayl SHSPTHH K HUIM
OT ApPYrux OOMOTOK TpaHchopMaropa SIBRIAETCA ONpPEHCICHHBIM
OcHoBHas 00MOTKa TpaHchopMaTopa, HMeEIOWasd HauOONbIIee

HOMMHAILHOE HANPSIKCHUE MO CPABHEHMIO C APYTMMH €r0 OCHOBHBI-
MH OOMOTKAMM

OcHoBHasg OOMOTKa TpaHchOpMaTOpa, MMEIOLIass HaNMCHBIICE
HOMMHAILHOE HANPSIKCHUE MO CPABHEHMIO C APYTMMH €r0 OCHOBHBI-
MU OOMOTKaMH.

IIpuMeyuaHue. OOMOTKA HU3LIETO HATIPSXKECHUS PETYINPO-
BOYHOTO TpaHchopMaTOpa MOXET UMETb GoJiee BHICOKHIT YPOBCHb
M30JIIUN, YeM OOMOTKH BBICILIETO M CPEIHETO HampsKeHHS
OcHoBHasi OOMOTKa TpaHC(HOpPMAaTOpa, HOMHUHAIbHOE HampsiKe-

HUE KOTOPOH SIBISIETCS] MTPOMEXKYTOYHBIM MeXIy HOMHHAIbHBIMU Ha-
TIPSIKCHUSIME OOMOTOK BBICLIETO Y HU3WIETO HANPSKEHUA.

IIpuMedaHue. OOMOTKA CpeIHETO HAIPSXKEHUA PETyaNpo-
BOYHOTO TpaHchopMaTopa MOXET UMETb GoJiee BHICOKHIT YPOBEHb
M30JIAITHA, Y¢M OOMOTKA BBICIICTO HANpPSKEHHA
OOMoOTKa, cocTosiasi U3 IByX WK 0ojiee rajibBBAHHYECCKH HE CBA-

3aHHBIX YacTei, CyMMapHasi HOMHHAJIbHAasg MOIIHOCTb KOTOPBIX, KaK
TMPaBWIO, paBHA HOMWHAIBHOM MOITHOCTH TpaHchopMaTopa, Hamps-
KCHHSA KOPOTKOTO 3aMBIKAHMSI KOTOPBIX OTHOCHUTCALHO APYTHX OOMO-
TOK (OOMOTKH) ITPAKTUYCCKH PABHBI MEXIYy CO0O0#, M KOTOpbIE HOIyC-
KaIOT HE3aBUCHMYIO IPYT OT ApPYyra Harpy3Ky Wi nuTaHue (4epT. 9).

II p mMe gaHue. COBOKYIHOCTb YaCTeH pacIICIVICHHOM 00-
MOTKY CUMTAIOT OMHOM OOMOTKOM
OO0MOTKa, gBAsIOWasicsl O0LeH YacTbio IBYX OOMOTOK aBTOTpaHC-

dopmaropa (uept. 7)

O6MoTKa aBTOTpaHC(hOpMaTOopa, BKIIOYaeMasl MOCIeIOBATE/IbHO C
ob1Ielt 0OMOTKOM (uepT. 7)

COBOKYIMHOCTb BUTKOB, B KOTOPbIX MHAYKTUPYETCS 3JCKTPOABUKY-
1asg cwia, UCTONb3yeMas IJis1 TOMYYeHHUs BBICIIETO HampsiKeHUs aB-
ToTpaHchopmaTopa

COBOKYITHOCTb BUTKOB, B KOTOPbIX MHAYKTUPYETCS 3JCKTPOABUKY-
1mas Cwia, UCTIoNb3yeMas ISl MOMyYeHHUs] CPEIHEro HANpsKEeHUs aB-
ToTpaHchopmMmaTopa

COBOKYITHOCTb BUTKOB, B KOTOPbIX MHAYKTUPYETCS 3JCKTPOABUKY-
mas Cwjia, WCTIONb3yeMas AJid MOMYYeHHUS HM3LIETO HaNpsXeHHs aB-
ToTpaHchopmaTopa

OnHa u3 06MOTOK OZHOMa3HOTO TpaHCchopMaTopa WIM YacTb 00-
MOTKH Tpex¢asHoro WiH MHoroghasHoro TpaHcpopmaropa, obpasylio-
mas ee ¢asy

Yacte nam menas oOMOTKa BBICUIETO, CPEIHETO WM HU3LIETO Ha-
TIPSCKEHMSI, PacIoNoXeHHass Ha CTepXHe TpaHcdopMaropa.

IIpumeuaHue. B aprorpanchopmarope mom oOMOTKOM
CTEPXKHS TIOApa3yMeBaeTcs o0liasi Wi MOCACAOBATENbHAsE OOMOT-
Ka
OOMOTKM  CTEpPXHsl, M3TOTOBJICHHBIC B BHUIC IWJINHAPOB U KOH-

IEHTPUYECKN  PACIONOXeHHble Ha CTEPXHE MArHUTHOH CHCTEMBI
(ueprt. 4, 5)

OO6MOTKa, COCTOSIILAA M3 ABYX LHUJIMHAPUUYCCKHUX YacTei, pacrosio-
XEHHBIX HA CTEpPXHE MATHMTHOM CHCTEMBI KOHICHTPHYCCKH C JBYX
CTOPOH IPYyroil 0OMOTKH (4epT. 6)

OOMOTKH BRICHICTO H HM3LIEr0 HamNpsXEeHUsS TpaHchopMmaTopa,
Yyepenyloluecss B OCEBOM HaNpaBieHUM cTepxHs (uepT. 10)

OTaeIbHO BHIIOJHEHHAss YacTb OOMOTKHM TpaHcdopmaTopa, HMe-
101ag OTBETBICHHS, MEPEKIIOYAEMBIC TIPH PETYJIMPOBAHHUM Hampsike-
HHUA
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4.22. OoMoTKA Tpy0OTo peryIHpoBaHHs
PO rpy6as

4.23. O6MOTKA TOHKOTO PEryJIHpOBAHMS
PO ToHKas

4.24. KoMnencanponnas o0MOTKA
KO

4.25. CereBas 0GMOTEA
4.26. Bentnymnas 00MOTKA
4.27. Tpymna coeIMHenns 0OMOTOK TPaHC-

dopmaropa

4.28. Hefirpans 00MOTKH

4.29. OTBerBiIcHAEC 0OMOTKH

4.30. OcnoBHOE OTBETB/ICHHE 0OMOTKH

4.31. IonoxHTENLHOE OTBETBIACHAE 00-
MOTKH

4.32. OTpumarenbuoe OTBETBJICHHE 00-
MOTKH

OTaeNbHO BBIMOJIHCHHAS YacThb PeTyINPOBOYHON OOMOTKM, Ha-
MPSKEHNE MEXIY COCCIHIMH OTBETBJICHUSAMHM KOTOPOH paBHO CyMMe
HanpsXeHNit HECKOJBLKMX CTYIICHEH peryImpoBaHUs

OToenbHO BLIMONHEHHAS] YacTh PETYIMPOBOYHON OOMOTKM, MMe-
jolias OTBETBJICHHS, COOTBETCTBYIONINEC KAXMOM CTYNIEHH DPETYIHpO-
BaHUA

BcrioMoratenbHaa oOMOTKA, pacrmojiaracMasl Ha CTepXKHAX HWIH
SpMax ¢ LeMbl0 KOMIICHCAIIMH YacTeil MAarHUTHOTO MO TpaHchop-
Maropa.

ITpuMeuann e BosMoxHa, HampuMep, KOMIIEHCALHs
MAarHUTOABXKYIICH CHJIBI PETYIMPOBOYHON OOMOTKM, MarHUTHO-
ro MoJjiA HYJNCBOM NOCACHOBAaTEABHOCTH, TONA TPEThEH TapMOHM-
YeCKO M ap.

O6MoTKa npeodpa3oBaTeIbHOTO TpaHchopManTopa, NMPUCOSIHHSA-
eMasi K CeTH NEepeMEHHOTO TOKa

O6MoTKa npeodpa3oBaTeIbHOTO TpaHchopManTopa, NMPUCOSIHHSA-
eMasl K BEHTWIbHBIM IIPCOOpPa30BATC/ISIM

YInoBoe cMeleHNe BEKTOPOB JIMHSHHBIX 3JIEKTPOIBHKYIINX CHIT
OOMOTOK (CTOpPOH) CPEHHETO W HM3IIETO HANPSKEHWIl MO OTHOLIe-
HHIO K BEKTOPAM COOTBETCTBYIOUINX SJICKTPOIBIDKYIINX CHJI OOMOTKH
(CTOPOHLI) BLICLLETO HAIPSIKCHMS

O6uas Touka o6MOTOK (a3 TpexdazHoro wim MHOrodasHoOro
TpaHchopMaTopa, COCTMHACMBIX B «3BE3MY» VI «3UT3ar».

ITpuMeyuanue. BognodasnoMm TpanchopMarope — 3aKUM
OOMOTKH, MPEeTHA3HAYCHHDLIN IS IPACOCTHHEHHS K OOWIEH TOY-
Ke TIpY COSAMHEHMN OOMOTOK TpexdasHoi (MHOTOMasHOM) IpyI-
NI B «3BE3AY» WU «3UI3ar
OTBOI, NPHCOCAMHECHHLIN K OMHOMY M3 BUTKOB M MO3BOJSAIOLLMIA

HMCHOMB30BaTh YaCTb OOMOTKH, 3aKaHYMBAIOWIYIOCH 3TUM BUTKOM

OTBeTBICHME, Ha KOTOpOM OOMOTKa TpaHcdopMmaTopa MMeeT
HOMMHAIBLHYIO MOLUIHOCTb NMPH HOMMHAILHOM HAIPSIKEHHH.

IIpuMeuaHHue B crneunanbHbix TpaHChoOpMaTOopax U B
OTIENBLHBIX CAy4Yasax B TpaHchoOpMaTopax o01Iero Ha3HaYeHHsI OC-
HOBHOE OTBETB/ICHHE OMNPENEsAETCS HOPMATHBHBIM JTOKYMEHTOM
OTBETRIICHUE, TAK PACNOIOXKEHHOE B OOMOTKE, UTO TPH €0 BKITIO-

YCHMU YBEJTMYMBAETCS YHUCIO BUTKOB C ONMHAKOBBIM HAIPaBICHUEM
SJIEKTPOIBHXYLIEH CHJIbI O CPABHEHHIO C YNCIOM BUTKOB HA OCHOB-
HOM OTBCTRJICHHUH.

IIpumevanue kTtepMuHam 4.31 u 4.32. TIpu pesepcupo-
BaHUM PETYJMPOBOYHOH OOMOTKH OTHO M TO X€ OTBETBICHUEC MO-
XeT ObITh MOMOXHUTENbHBIM HJIH OTPHULIATEIbHBIM
OTBeTBICHHE, TaK PACMONIOXKEHHOE B OOMOTKE, UTO IIPH €T0 BKITIO-

YCHUM YMEHBINAETCS YHCJIO BUTKOB C OOWHAKOBLIM HaIlpaBJICHUEM
SJIEKTPOIBHXYLIEH CHJIbI O CPABHEHHIO C YNCIOM BUTKOB HA OCHOB-
HOM OTBETBJICHUM

5. I30JAIIAA TPAHC®OPMATOPA

5.1 A3onsmua Tpancpopmaropa

5.2. BHyTpeHnsAa H30MAMHA

COBOKYITHOCTDb M3OJISILIMOHHEBIX ACTajleil M 3aIONHSIONMICH TpaHC-
dopMaTop U30MSILUMOHHOM CPebl, UCKITIOYAIOIAsl 3aMBIKAHUE METAJI-
JIMYECKUX YacTei TpaHcpopMaTopa, HAXOAAIIUXCS BO BPeMs €ro pa-
6OTBbI TOJ HANPSIKEHHEM, C 3a3CMJICHHBIMH YacTsIMM, a TaKXe vyac-
Tei, HAXOMSIIMXCA MO, PasHbBIMU TOTCHIIHATAMH, MEXIY COOOM

H3onsuusa BHyTpu 6aka TpaHc(opMaTropa B Macjic WM JIPYroM
KUIKOM AUSJICKTpUKe (BHYTpH 0aka repMeTHYHOro TpaHchopMaTo-
pa, 3aMOJTHCHHOTO BO3AYyXOM HJIM Ta30M) WJIH BHYTPH 3aIlOHSIOLIETO
TpaHCHOPMATOP TBEPHOTO AMDJICKTPHKA.

I1 puMeyaH ue. OCHOBHBIM IIPH3HAKOM BHYTPCHHEH M307151-

UK SIBJISICTCA TPaKTHYCCKasl HE3aBUCHMOCTb €€ SJICKTPUUCCKOM

TMPOYHOCTH OT BHEUIHMX aTMOCGHEPHBIX YCIOBHI
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5.3. Buemmss u30amua

5.4. Mexnydaznaa uzonsmms
5.5. TnaBHaa H30JIMHAOOMOTKH
5.6. IIpoaoabHAst H30SIHS OOMOTKM

5.7. Konmenasi H3011Ha 00MOTKH

5.8. EMKOCTHas 3alIATa 0OMOTKH

5.9. EMKoCTHOE KOJIbIO OOMOTKH

5.10. DKpaH eMKOCTHO# 3aIIMThI OOMOTKH

5.11. DKpanupyouMii BUTOK 0OMOTKH

5.12. OGMOTKA C HErpaayMpOBAHHOM H30-
Jsmuel

5.13. O0omMoTKA ¢ rpaayHpOBAHHON H30J5-
uHeH

5.14. Tepmuueckuii CPpoK cHyXObI H30J5-
UHH

5.15. HoManansHbiii TEPMHYECKHI CPOK
CITYIKOb H30JISIHH

Hzonsiuus B BO3myxe CHapyXu 0aka TpaHchopMaTopa.

IIpumMeuaHnus:

1. OCHOBHBIM NPU3HAKOM BHELTHEH WM30JAINHN SBISCTCA 3aBHU-
CHMOCTB €€ BJICKTPHYECKOI IIPOYHOCTH OT aTMOCKHEPHBIX YCIOBHI

2. BHelTHAS 13091Ks B BO3OYLUTHOM TpaHCcHOopMaTope — M30-
JISIYS BHE IPOCTPAHCTBA, OTPAHUYEHHOTO HAPYXHOM LVIMHAPU-
YECKOW MOBEPXHOCTBIO HAPYXKHOW OOMOTKM M GIMXKaMIINMU K 00-
MOTKaM ITOBEPXHOCTSIMM MarHUTHOU CUCTEMEL,

H3zonsuus Mexny o6MOTKaMu pas3Hbix ¢a3 TpaHchopmaTopa

Uzonsuus oOMOTKK OT 4acTeit OCTOBa M OT IPYTUX OOMOTOK

W3zonsuus MeXoy pa3HEIME TOUKaMu 0OMOTKH ¢ha3bl TpaHchopMa-
TOpA.

IIpumeuaHwu e HU3omauus MexXay pa3sHEIME TOYKaMH 00-
MOTKM (a3bl, HallpyMep, MEXAY BUTKaMHM, CIOSIMU BUTKOB, Ka-
TYWIKaMH, 3IEeMEHTaMM €MKOCTHOW 3allUThI U T. II.
M3019UMOHHBIe KOHCTPYKIMK 1 JETATH, CAYXallue ISl N30JIUPO-

BaHMS TOPLEBBIX YacTe OOMOTOK OT SipMa, IPMOBBIX GaJIOK ¥ MeTas-
JIMYECKUX IIPECCYIOUINX KOJIe1]

CrelyaabHble MEphl, IPUMEHSIEMBbIC 11 BHIDABHUBAHUSA ©MKOCT-
HOTO PacHpeicsicHUs] HANpPsSKeHUs BIOAb OOMOTKM.

IIpuMeuaHu e EMKOCTHasd 3aliuTa MOXET HOCTUTATHLCS
TMIPUMEHEHNEM 3IEKTPOCTATUYECKIX 9KPAHOB, KOHIEHCATOPOB WIH
U3MEHEHNEM TMOCIeIOBATEIbLHOCTH COCANHEHUSI MeXay CO0OM Ka-
TylIeK OOMOTKYM MM BUTKOB B KaTyLIKaXx.

KonbueBoit MeTainuecKii He3aMKHYTBI M30JMPOBAHHBINA 3/IEK-
TPOCTATHYESCKIM 3KpaH, PaCIIONOXKECHHBIN Y TOpIa OOMOTKH WJIM MEX-
Iy € KaTylIKaMy ¥ TaJlbBaHMYECKM COSAVHEHHBIA ¢ OMHON M3 €€ TO-
YyeK.

InmuHApMYeCKNit He3aMKHYTBIN 37I€KTPOCTATHYCCKUNA SKpaH, pac-
TIOJIOKEHHBIA BIOMb BHYTPCHHECH WM HAPYXHON LMJIMHIPUYECKOM
TTOBEPXHOCTH OOMOTKM U TaJIbBAHUUYCCKH COCAUHEHHBII ¢ OTHOH U3 ee
TOUCK WIN 3a3¢MJICHHBIN

KonbueBoit HE3aMKHYTEI 3JEKTPOCTaTHUESCKHUH 3KpaH, paciojio-
JKCHHBIA CHAPYXH WIN BHYTPH KaTyIIKKA HENPEPHIBHON WK TUCKOBOI1
OOMOTKH, MMCIOIIMIT pa3Mep B HANpaBJICHUU OCH OOMOTKH, PAaBHBIi
TMPUOIN3UTECTLHO OCEBOMY Pa3sMepy OMHOM KaTYLIKH

OO0MOTKa, Y KOTOPO# JIMHCHHELIN KOHEL U HEHTpaib HUMEIOT OOMH
YPOBECHb U30JISIIIAHA

OO0MOTKa, Y KOTOPOH JIMHCHHBIA KOHEL W HEHTpasib MMEIOT pas-
JINMYHBIC YPOBHH H30JIIIIMHN

Tleprox paGoTBI OT MEPBOTO BKITIOUCHHUA AO MONHOTO M3HOCA U30-
JISIITAM TIOA, BIMSTHACM (PU3HKO-XUMUISCKHX (HaKTOpOB, MpexXae BCEro
TEMIICPATYpLl, TIPH M3MEHAIOUINXCA Harpy3ke, HamnpsKeHHM M YCIO-
BHUAX OXJTAaXICHUSA

TepMudeckuii CpoK CaykObl TIpH TOCTOAHHOM TEeMIeEpaType Hau-
6oJsice HArpeToi TOYKKM M3ONALMM, PABHOW HOMYCTUMON TeMmepaType
JUISE TAHHOTO H3OJISIITMOHHOTO MaTepHania

6. OTAEJIBHBIE YACTU TPAHC®OPMATOPA

6.1. AkTEBHAS YacTh TPaHC(OpMaTOpPa

6.2. AKTHBHBIC MATEPHAIN TPauCcHOPMATO-
pa

EnmHass KOHCTpyKLMSA, BKIIOUAIOMas B COOpaHHOM BHAEC OCTOB
TpaHchopMaTopa, OOMOTKH ¢ MX M3OJSIINCH, OTBOObI, YACTH PETy/H-
PYIOIIIETO YCTPOMCTBA, a TaKXkKe BCe ACTANM, CHyXKallhe LI MX MexXa-
HUYECKOTO COCTUHCHUS

IIpuMe gaH M e B HekoTOpHIX THIAX TpaHCHOPMATOPOB C

AKTMBHOM YaCTBI0O MOTYT ObITb KOHCTPYKTHBHO CBSI3aHBI KpbIIIKA

0aka ¥ BBOIbI

DICKTPOTEXHUICCKAs CTab WM Apyroil ¢heppOMarHUTHBIN Mate-
pHaJ, U3 KOTOPOrO M3TOTOBJIEHA MAarHWTHas CHUCTeMa, a Takke Me-
TaJUl OOMOTOK M OTBOIOB TpaHcdopMaTopa
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Onpexnenenne

6.3. OcroB

6.4. OrBOaM

6.5. Konrakamii 3akuM TpancpopmMaTo-
pa

6.6. Bak Tpancdopmaropa

6.7. Bak K0JIOKOJbHOIO THNA

6.8. TepMeTHaHbBIii 6aKk

6.9. PacmmpuTein

6.10. Bozayxoocymnreb

6.11. Macioykaszareib

6.12. Tepmocuounniii huibTp

6.13. Koxyx Tpancgopmaropa

6.14. YcTpolicTBO peryiMpoBaHus HANPS-
xennd Tpancopmaropa (Tpancdopmaropto-
ro arperara)

6.15. YerpoicTBO NEPeKIIOUYCHHS OTBET-
BJIeHHI 0OMOTOK

6.16. YeTpoicTBO NEPEKIIOUCHHS OTBET-
BJiieHH 00MOTOK 0€e3 BO30yKaeHHS

Ycerpoitcteo I1BB

6.17. YcTpoicTBO peryimpoBanus HANpsi-
KeHmi TpancdopMaTopa MoA HATPY3KOi

6.18. Tlepexmouareib oTBeTBACHHNH 06-
MOTKH

6.19. MI36mpaTenn OTBETB/IEHMI

Enynasa KoHCTpyKuysi, BKIOYAIOIMIAs B COOPDAaHHOM BHIC MarHMT-
HYIO CHCTEMY CO BCEMM ACTAISIMH, CIYXAITAMH TSI €¢ COCTMHEHUSA U
JJIS1 KPEIUICHUSA OOMOTOK

COBOKYIMHOCTD 3JICKTPUICCKHUX MPOBOTHUKOB, CIYXAINX JJIs1 CO-
eINHCHHAA OOMOTOK TpaHcdopMaTopa ¢ BBOXAMH, YCTPOMCTBAMU Iic-
PEKITIOUCHHS OTBETBJICHHMI OOMOTOK M APYTUMH TOKOBCAYIIMMH 4ac-
TAMHA

KoHTakTHBIH 3aX¥M, HMCIOIINIi raJIbBAHMYICCKYIO CBsI3b C OOMOT-
KaMH ¥ TIpeJHAa3HAYEHHBIN IS IPUCOSONHEHUs1 TpaHchopMaTopa K
BHCITHECH LN

bak, B KOTOpOM pa3MelaeTcsi aKTHBHasl 4acTb TpaHcdopmMaTopa
W TpaHC(HOPMATOPHOTO arperata ¢ XHIKHM IH3JICKTPUKOM, ra3o-
WM KBapLEHAOIHEHHOTO

bak, uMelolmii BOMW3M OHA Pa3beM, MO3BOISIOIMNA OTIEIUTh U
TOAHSATh BEPXHIO YacThb 0aka 0e3 moabeMa aKTHBHOM 4acTH TPaHC-
dopMmaTopa

bak, nMeImMii YyIJIOTHCHUS, MPAKTHYECKH MCKITIOYAIOUINE CO00-
IMCHUE MEXAY BHYTPCHHUM 00BbeMOM Gaka M oKpyxalolei arMmoche-
poii.

IIpumeuanue. [Ipn HaTHUNK pacIIMPUTENS TEPMETU3AIHAST

OTHOCHTCS M K BHYTPCHHEMY O0BEMY PaCUINPHUTEIS

Cocyl, coenMHEHHBIH ¢ 0aKOM TpyGOMPOBOAOM M CIyXallMil Jisi
JIOKAJIM3aIMH KOJIcOaHMi YPOBHS XUIKOTO AUSJIEKTPHKA

Cocyn, coo0aImmiicss ¢ OTHOI CTOPOHBI ¢ BHYTPEHHHMM O0BE-
MOM BO3[yxa B pacliuputene win 6ake TpaHchopMmaTopa, a ¢ Apyroi
— ¢ aTMOC(EPHBIM BO3AYXOM, IIpeIHA3HAYSHHBII 1)1 OTAEeHUs BJaru
M3 BO3MyXa, MOCTYITAIOUIETO B PAaCIMPUTEb HIH 6aK TpaHC(HOpMaTO-
pa

VYKazaTenb YpOBHSA Macjia MW APYroro XHWAKOTO ANINCKTPHKA B
TpaHCHOPMATOPE WIM €TI0 PACIINPHUTEIC

Cocyn, coOOIIAIIMICS ABYMS NMAaTPyOKaMy ¢ BHYTPEHHUM OOBE-
MOM Gaka B BepXHel M HIDKHEH ero 9acTH, 3aITOJTHCHHBIN BEIECTBOM,
CIYXALIM IJI1 OUMCTKY Macja Wiy IPYroro XUAKOTO TUJICKTPHUKA OT
MIPOLYKTOB OKMCIICHUS M JUTS TIOTJIONICHMS BIaru

O6omouka BO3LYLTHOTO TpaHCcGhOPMAaTOpa, 3alMMINAIONIAs €r0 aK-
TUBHYIO YaCTb OT NOMNAJaHUs TMOCTOPOHHUX MPEIMETOB, HO MTOMyCKa-
o1as CBOOOIHBIN TOCTYIT K HEM OXJTaXIAIoIIero BO3myxa

YcTpoicTBO, NpenHa3HAYCHHOE T PETYyINPOBAHNA HATPSKEHHUSI
TpaHchopMaTopa (TpaHCHOPMATOPHOTO arperaTa) ¥ BKIIOYAIONIEE BCE
HEeOOXOIUMBIE IJISl 3TOTO amlmaparbl, MeXaHU3Mbl ¥ COCTABHBIC YaCTH,
32 MCKJIIOUCHUEM DPETYIMPOBOUYHBIX OOMOTOK

YcTpoicTBO, NpeaHa3HauYeHHOS OIS M3MEHEHV COSMUHEeHWM OT-
BETBJICHU OOMOTOK MeXTy cOGOI MM ¢ BBOTOM

YcTpoicTBO, NpeaHa3HauYeHHOE OIS M3MEHEHV COSMUHCHWM OT-
BETRJIICHHI OOMOTOK IIpM HEBO30YXICHHOM TpaHCHOpMATOpE

YCTpoRCTBO peryimpoBaHusl, IPeIHA3HAYCHHOS U PeTYINpOBa-
HUS HampstkeHUs 0e3 IepepbiBa HArpy3Ku M 0€3 OTKIOHCHUS OOMO-
TOK TpaHchopMaTopa OT CeTH

KoHTakTHOe yCTpOMCTBO, CilyXKallee I MEPEeKIIOUECHHSI OTBETB-
JIeHH# OGMOTKH B TpaHCHOpMATOpPE, MEPEKIIOUACMOM 0€3 BO30YXKIC-
HUS

YacTb yCTpoiicTBa peryanpoBaHys TOI HATPY3KOil, MpeTHa3HaueH-
Hasi A1 BbIOOpa HYXKHOTO OTBETBICHMSI OOMOTKH TIEped MEPeKIIovc-
HUEM M IJiISl IJIUTEILHOTO MTPONYCKaHNA TOKA.

IIpuMeuaHwue. N3dupareab OTBETBICHUM He CIYXKUT IS

U3MEHEHMS M OTKIIOUCHMS] TOKa

23
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6.20. Ilpeani3oupaTen OTBETBICHMI

6.21. Konrakrop ycTpoiicTBa peryimposa-
HHS1 HANIPSZKEHHSA N0J, HATPY3KOH

6.22. ToKOOTpAHHIHBAIOLIMIA PE3UCTOP YC-
TPOMCTBA PETYIMPOBAHMS HANPSIKCHHSA TOZ,
HATpPY3KOH

6.23. TOKOOrpaHHIMBAIOIIHIA PEAKTOP yC-
TPOMCTBA PETyIHPOBAHMSA HANPSIKCHHSA TOZ,
HATpPY3KOH

6.24. Cucrema oXIakACHHS

6.25. Oxmaaurenn

6.26. Paanarop rpancgopmaTopa

YacTth yCTpOMCTBA PETYJMPOBAHUS HANPSKEHUS IOJ HArpy3Koi,
JUTUTSIILHO MPOITyCKAlolIash TOK, NMpeTHa3HaueHHas IS MCIIOIb30Ba-
HUS1 KOHTaKTOB M30MpaTtensi, a TaKXke NMPUCOSTVHEHHBIX K HEMY OT-
BETBICHUI OOMOTKHU 00Jiee OMHOTO pa3a MY NPOXOXKACHUMN BCETO TU-
arra3oHa PeTyaupOBaHUA TpaHCchOpMaTOpa.

IIpuMmMeuaHnwus:

1. IIpeopi36bupatensb He CAYXUT LTSI MK3MCHEHHS M OTKTIOUCHYS
TOKa.

2. ITpeopi36uparesib MOXKET IPOU3BOANTD PEBEPCUPOBAHME PETY-
JIMPOBOYHOI 4acTH OOMOTKH WM MNEPEKIIOUECHHE IPyObIX CTyIIe-
HEN PeryMpoOBaHVA
Yacte yCTpOWCTBA PETYIUPOBAHUS HAIPSXCHHS IIOA Harpy3Koi,

TpeAHA3HaYeHHAasl 11 M3MEHCHMS M OTKITIOUEHNA TOKA B IIETIAX Iepe-
KJTIOYAIOUIETO YCTPOMCTBA, MPESIBAPUTENBHO TOATOTOBICHHLIX K 3TO-
My n30upaTesieM

PesncTop ycTpoiicTBa peryMpOBaHUSA HAIPSKEHUS TOA HArpy3-
KOW, MPeIHAa3HAYCHHBIN IJI BKITIOUYSCHHS MEXIY pabGoTalolMM U BBO-
JIVMBIM B pa0OTy OTBETBIEHUEM C LEJTBIO OIPAaHUYEHUS NEPEXOTHOTO
TOKa B IEPEKIIOUAEMOI YacTh OOMOTKY 1 IIepeBOIa Harpy3KM ¢ OTHO-
TO OTBETBJICHVs Ha Apyroe 6e3 mepephiBa B TOKE HArpy3ku TpaHcdop-
MarTopa 1 6e3 CYIECTBEHHOTO €T0 M3MEHCHHS

PeakTop ycTpoiicTBa peryinupoBaHHs HaNpPsIKEHHs MOM HArpy3Kou,
TIpeTHA3HAYECHHDIH A1 BKIIIOYEHHS MEX Iy paboTaIOUM H BBOOUMEIM
B pabOTy OTBETBICHUEM C LENbI0 OTPAaHMUYCHHUS MEPEXOTHOTO TOKA B
TEPEKITIOYAEMON YacTH OOMOTKM H TEPEBOJa HArpy3Ku ¢ OTHOTO OT-
BETBJICHHUS Ha Ipyroe 0e3 mepepbiBa B TOKEC Harpy3ku TpaHchopMaTo-
pa 1 6e3 CYIIECTBEHHOTO €r0 N3MeHEHMS

COBOKYIMHOCTb TEITIOOOMEHHUKOB WIM DJEMEHTOB CHCTEMBI OX-
JIaXIOEeHMs, YCTPOICTB, NMpeAHa3HAUYSHHBIX IJIs YCKOPEHHS! OBUXKCHHUS
TEIUIOHOCHUTENSA U (WIH) OXJaXmaiomeil cpeabl, KOHTPOJbHBIX U U3-
MEPHUTENIBHLIX MPUOOPOB, CiyXammas I OTBOAA Telia, BblAC/IAIOLIe-
rocsi B TpaHchoOpMaTope B OXIaXAAIOWIYIO CpERy

TermmooOMeHHHK, B KOTOPOM TIPOMCXOAUT Mepenava Teria oT Tem-
JIOHOCHTENIA, 3aMoiHAILIeT0 6aK TpaHchopMaTopa U NMPUHYIUTEIb-
HO IUPKYTUPYIOUIETO Yepe3 TSIUTOOOMEHHUK, BO3LYXY WIH BOIE, JBH-
XEHHE KOTOPLIX TaKXKe MPUHYIUTCILHO YCKOPSETCS.

Termnmoo6MeHHNK, B KOTOPOM TIPOMCXOAUT Mepefayva Teria oT Tem-
JIOHOCHTEJIA, 3aMoMHAIWIEro 6ak TpaHchopMaTopa M ABUKYUIETocs
TyTEM €CTECTBEHHOH KOHBEKIIMH, BO3AYXY, OXJaXkIAIOLIEMy TpaHC-
dopmatop

7. JETAJIM KOHCTPYKIIMA U MTAPAMETPBI YACTEA TPAHC®OPMATOPA

7.1.1. Crepxenb (ApMO) C IWIOCKOH HMIMX-
TOBKOH

7.1.2. Crepxens ¢ pamHABbHOH MAXTOBKOH

7.1.3. Crepxenb ¢ 3B0/IbBEHTHOI IHXTOB-
KOM

7.1.4. Ctynenuaroe ceuenmne CTepxKus

7.1.5. Kpyrioe ceuenne CTepxus

7.1 MarnnTHas CHCTEMA

CTepXeHb (ApMO) MarHHTHOM CHUCTEMBI, B KOTOPOM IUIOCKHE TUIa-
CTHHBI Pa3INYHON WIM OAMHAKOBOM WIHMPHHBI PACTIONIOXKEHHI TaK, YTO
TUTOCKOCTH BCEX TUIACTHH MapajiebHbI

CTepXeHb CTBIKOBOII MarHMTHOW CHCTEMBI, B KOTOPOM ILTOCKHUE
TUIACTUHBI Pa3sHON WIMPHUHBI PACcHONOXEHBl B MOMEPEYHOM CEUYCHUH
CTEPXHSI MPAKTHYECKH B PAIUaIbHBIX HATIPABICHHUSAX

CrepXeHb CTBIKOBOI MarHWTHO#M CHCTEMBbl, B KOTOPOM IUIACTHHBI
OMHOHN IMMPHUHBI U30THYTHI M PACIOJIOXKEHBl TaK, YTO B MOMEPEYHOM
CEUCHHH OHH UMEIOT (hOpMY SBOJILBEHTbI M B COBOKYITHOCTH 0GpasyioT
TMPAaKTHYCCKH KPYTOBOM LIMJIMHAD

IlomepeyHoe ceuyeHHe CTEpXHS, COOPAHHOTO M3 OBYX WIH 0ojice
TMAKETOB TJIACTUH PasHOH IMUPHHEI, UMewllee HopMy CTyreH4aToi
¢urypsl, BIUCAHHOI B OKPYXHOCTb WIN OBAJ

IlonepeuHoe cevyeHHNe CTEPXHA C PAIMAIbHOW WIH 3BOJbBEHTHON
IMAXTOBKOM, MpaKTHYeCKN umeomee GhopMy Kpyra

%4
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7.1.6. IInacTARAa MATHHTHOM CHCTEMBI

7.1.7. ITaker nnacTHH

7.1.8. Uncao cryneneii B crepxue (apme)

7.1.9. Kos(puupenT 3an0IHEHAs KPyra

7.1.10. KoadprmmenT 3anomeHus cedeHnst
crepxud (ApmMa)
7.1.11. Ko drpmenT 3an0HeHns CTATbIO

7.1.12. OKHO MATHMTHOM CHCTEMBI

7.1.13. BpicoTa OKHA MATHMTHOWH CHCTE-
MBI

7.1.14, IlTupuna OKHA MATHATHOM CHCTE-
MBI

7.1.15. Koad¢unuenr 3anorHeHns OKHA
MATHHTHOH CHCTEMBbI

7.1.16. SipmoBas npeccyoman 6aaKa

7.1.17. Y101 MATHHTHOH CHCTEMBI

7.1.18. CTBIK MATHMTHOH CHCTEMBI

7.1.19. TIpsiMOi#i CTHIK MATHHTHO# CHCTE-

MBI
7.1.20. Kocoii cThIK MATHHTHOM CHCTEMBI

7.1.21. A3onsmusa njaacTin (JIEHT) MATHHT-
HOM CHMCTEMBI

TInactTHa V3 3ACKTPOTEXHUYSCKOM CTaIM WIM APYroro dheppomMar-
HUTHOTO MAaTEpHala, ABMSIOIASACS SJIEMEHTOM MArHUTHOW CHCTEMBI
TpaHcdopMaTopa.

IIpuruMeyuaHue B HEKOTOPHIX KOHCTPYKUUAX MarHUTHBIX
CHCTEM IUTACTHHA NMpU cOOpPKe MOXKET IOABEpraTbCcs U3ruody mo 3a-
MAHHOMY TIpOdIIIO
Cromna MaacTuH OTHOTO pa3Mepa B CTep:KHE WIM SIpME MAaTHMTHOI

CHUCTCMBI.

IIpumewuaHue. [lakeT MOXET COCTOATh M3 ABYX YacCTeid,
Pa3neicHHBIX KaHaJIoOM
Yucno nakeToB ITAaCTHH B TOJIOBUHE MOMNEPEYHOTO CEYEHHs CTep-

XKHA (IpMa) MarHUTHOH CHCTEMBI € TJIOCKOI WIMXTOBKOMA.

IIpuMeyaHHe. AHAJIOTMYHO ONPEACIIICTCS YUCHO CTYNEHEH
B HABUTOW MAarHUTHOH CHCTEME
OTHOLLICHUE TUIOWATY TOTIEPEYHOTO CEMEHUS CTEPXKHS K TUIOLIanH

Kpyra ¢ IHaMeTpOM, PaBHLIM THAMETPY CTepXHs TpaHcdopMaTopa

IIpumMeyaHue. [Ipy HATUYUY B CEYEHNH CTEPXHSA KaHAJIOB
TJIOIIAAL TIOMEPEYHOTO CEYEHMSA KAHAIOB HE BKIIOYACTCA B IUIO-
1IaTh MONEPEYHOTO CEYCHHS CTEPXKHA
OTHOWIEHUE aKTUBHOTO CEUCHHUS CTepXHA (ApMa) K IUIOLIAAU €TO

TTOTIEPEUHOTO CEYECHHS

OTHOWEHNE aKTHBHOTO CEYEHUS CTEPXKHA K TJIOWAAN KPyTa ¢ AU-
aMeTPOM, PaBHBIM AMAMETPY CTepxkHsA TpaHcdopMaropa.

IIpumMeuanue. KoaxhbuluneHT 3an0THEHHs CTalblo paBeH
Npou3BeaeHHI0 KO3 PHULINeHTa 3aMmOJHeHU Kpyra 1 KoadduiyeH-
Ta 3aIOMHEHNA CEYCHHUS CTePXKHSA
IIpocTpaHCcTBO, OrpaHMUYEHHOE OJUXKAN LMY MTOBEPXHOCTIMH IBYX

COCEIHMX CTEPXKHEH M ABYX TOPIICBBIX SIPM MM TOBEPXHOCTAMU CTCPX-
HS1, IBYX TOPIEBBIX YacTeil 1 OOKOBOM yacTH OOKOBOTO ApMa

Paccrosinme Mexmy OByMsI TOPICBBIMH SIpMaMH, U3MEPEHHOC IO
JIMHUW, TIApaJUICJIbHON MPOJONLHOM OCH cTepxXHs (uepT. 1)

Paccrosnme Mexny OmmkaillmiMH MOBEPXHOCTAMHM IBYX COCSTHHMX
CTePXKHEH MIN CTSPXHS 1 OOKOBOTO SIpMa, H3MEPSHOE 110 JIMHUM, TIep-
TIEHAVKYISIPHOMN WX MPOAOIBHBIM OCSIM (uepT. 1).

OTHOLICHNE CYMMapHO# IUTOMIAMH ITONIEPCUYHOTO CEUECHMS METaj-
JIa BCeX BUTKOB BCEX OOMOTOK B OKHE MAarHUTHOM CHCTEMBI K TUIOLIATH
OKHa

Banka, cryxaiasg B MAarHUTHOM CHCTEME JUISI TIPSCCOBKH sipMa M B
KauyeCcTBe TOPLEBOM OTOPHI It OOMOTKM WJIM TOJIBKO AJIS MPECCOBKHU
sipMa

YacTh MATHUTHOM CHCTEMBbI, OTPAHMYCHHASS 0OBEMOM, OOpPa30OBaH-
HBIM TIepeceYeHeM GOKOBBIX TOBEPXHOCTEH MIIM MX TIPOJOJIKEHMI Of-
HOTO W3 SIPM ¥ OTHOTO U3 CTepxKHe# (uepT. 1)

MecTo COWICHEHMS TUTACTMH CTEPXHA W SApMa B LUMXTOBAHHOM
MarHUTHOM CHCTEME WJIV TTaKETOB TUIACTHH CTCPXKHS U IPMa B CTHIKO-
BOIl MarHUTHOM CHCTEME.

IIpumMedanue B HEKOTOPBIX KOHCTPYKIMAX MAarHUTHBIX
CHUCTEM BO3MOXKEH CTBIK IUTACTUH BHYTPH CTEPXKHSA WIH spMa
CThIK MarHUTHOM CUCTEMBI, IIPU KOTOPOM IIJIACTHHBI COXPaHSIOT

IPAMOYTOJIBHYIO (DOpPMY

CTBIK MarHUTHOM CHCTEMBI, IIPY KOTOPOM TLJTACTHHBI (IIaKETHI) B
MECTe COUJICHEHMS CPEe3aHbl MO YITIOM, OM3KKUM K 45° K TpOTObHOM
OCH INTAaCTUHBI

Crno#t M30JAIMOHHOTO MaTe€pUaia, HAHOCMMBIA Ha IOBEPXHOCTD
IUTACTUHBI (JICHTBI) WM 00pa3yeMBIM Ha €e MOBEPXHOCTU
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7.2.1. Cnoii 00MOTKH

7.2.2. Karymxa 00MOTKH

7.2.3. BXoaHbIe KATYIIKA OOMOTKH

7.2.4. IIpocTas UMIMHAPHIECKAS OGMOT-
Ka

7.2.5. Ipyxcaoimaa (MHOTOCHOHHAS) IH-
JIMHAPHIECKAS 0OMOTKA
7.2.6. Karymeunas o6MoTKA

7.2.7. JInckoBasA KaTymevynas 00MOTKA

7.2.8. HenpepbIBHAS KaTymeanas 00MOT-
Ka

7.2.9. Ilepennerennasn 00MOTKA

7.2.10. OOMOTKA ¢ mepenjieTeHHEM KATY-
eK

7.2.11. MuorocnoiHas WHIMHAPHIECKAS
KaTylmeynasi 00MOTKA
7.2.12. OaHOX0A0BASI BUNTOBAS OOMOTKA

7.2.13. [AByxxomoBas (MHOTOXOAOBAas)
BHHTOBAsA 0OMOTKA

7.2.14. Tpancno3unms NpoBOIOE OOMOT-
KH

7.2.15. CocpenoToueHHAs TPAHCHO3HIHS
NPOBOJIOB OOMOTKH

7.2.16. Tpynnosas TpaHCNOIHUMS NPOBO-
0B OOMOTKH

7.2.17. O0mas Tpaucno3uUMsA NPOBOAOB
00MOTKH

7.2.18. PaBHOMEpHO pacmpelesieHHAs
TPAHCNIO3HIMSA NMPOBOAOB OOMOTKH

7.2. O0MoOTKH

Psn BUTKOB OT OXHOTO M 00jice, PacIoJOXEHHBIX HA OTHON Ly-
JIMHAPUYESCKON TTOBEPXHOCTU

I'pymma mocaegoBaTeAbHO COCIMHEHHBIX BUTKOB 60716€ OTHOTO BUT-
Ka, KOHCTPYKTHBHO OOBEIMHEHHAass M OTACIACHHAs] OT APYIUX TaKWX
TpyIn OOMOTOK

Karyimku 06MOTKY, OKaiinme K ee¢ THHEHHOMY 32KUMY U OTJIU-
YaoLIeCcs MO0 KOHCTPYKIUM OT OCTaJIbHBIX KATYIIEK

O6MOTKa, CEUCHHE BUTKA KOTOPOW COCTOMUT M3 CEUYCHUH OTHOTO
WM HECKOJNBKHX TapajlIeIbHLIX MPOBOTOB, 2 BUTKM M BCe MX Ila-
pajUIeNibHbIe TTPOBOAA PACTIONOXKEHBI B OMMH psx (c1oi) 6e3 nHTepBa-
JIOB Ha IHWIMHIPHYECKOM MOBEPXHOCTH B €€ OCCBOM HAIIPaBICHUM (EPT.
1)

O6MOTKa, COCTOSIIas U3 ABYX (Win 0oJiee) KOHLIEHTPUYECKH pac-
MOJIOKCHHBIX IIPOCTRIX UITHHIPIICCKIX OOMOTOK (C/IoeB) (uepT. 12)

O6MOTKa, COCTOSIIIAs M3 Psida KaTylleK, PAaCcTOMOXKEHHBIX B OCE-
BOM HampaBieHUN OOMOTKHU

Karyimeunass o6MoTKa, cobpaHHas W3 OTACIbHO HAMOTAaHHBIX Ka-
TYIIIEK, BHIMOTHEHHEIX B BUIE TUTOCKUX CIIMPAicit N3 OZHOIO IMpOBOIA
W HECKOJIBKUX MapajlIeIbHbIX TPOBOAOB

KatymeuHas oOMOTKa, HAMOTAaHHasi HEMPEPbLIBHEIM ITPOBOIOM B
BUIOC TUTOCKMX CIMpajedl U3 ONHOTO MPOBOJA WM HECKOILKMX Ia-
paJUIeTbHLIX ITPOBOAOB (UepT. 15)

KaryieyHass 00OMOTKa, B KOTOPO# TMOPSANOK TOCICIOBATEIBHOTO
COCIMHECHMS BUTKOB OTJIMYACTCSI OT MOC/ICAOBATCIBHOCTH UX PACHOJIO-
KEHMSI B KaTylIKax

KartymeuHass o6MOTKa, B KOTOpPO#H MOPSOOK MOC/CAOBATEIBLHOTO
COCIMHEHNS KaTYIIeK OTAMYACTCA OT MOCJEAOBATENbLHOCTH HX pac-
TTOJIOXKECHUSI B OOMOTKE

Karyimeunass oOMOTKa, Kaxnmasi KaTyllKa KOTOPOH IPEACTABIIET
c000¥ MHOTOCJIONHYIO IIHJIHHIPHUYECKYIO OOMOTKY

OOMOTKa, BUTKM KOTOPO#H CJIeHyeT OOHH 3a APYTHM B OCEBOM Ha-
TIPaBJICHUH 110 BUHTOBOM JIMHHMM, a CEUEHHE KaXkKIOro BUTKa 00pa3oBa-
HO CCYCHMAMM HECKONBLKHX TApAJIIC/IbHLIX TIPOBOXOB MPSIMOYTOMbHO-
TO CEUCHMA, PACTIONIOXKCHHBIMU B ONMH DSl B palHaJIbHOM HampaBaeHUHN
0o0MOTKM (uepT. 13)

OO0MOTKa, COCTOAIAA M3 IBYX WIN 00Jiee OMHOXOZOBLIX OOMOTOK,
B3aMMHO PACIOIOXKEHHEBIX OAOOHO X0[aM pe3bObl IByXXOAOBOTO (MHO-
TOXOAOBOTO) BUHTA (4epT. 14)

HN3MeHeHHEe B3aMMHOTO PacTIONIOXEHHS MapaUie/ibHBIX MPOBOAORB B
CCUCHHM BHTKa OOMOTKH C IIC/IbIO YPABHHBAHUSA PacTpeae/ieHUsI TOKa
MEXIY HUMHU

TpaHCIIO3MITAS IPOBOTOB OOMOTKM, COCPEAOTOUYSHHAs! B HECKOMb-
KHMX MECTax B OCCBOM HANPABJICHUH, TIPH YHNCIIC MECT MEHbLIEM, YeM
YUCIIO MapaJuIebHBIX POBOTOB 0¢3 OMHOTO

CocpenoToucHHas: TPAHCIO3WIINSA, TIPH KOTOPOH BCE Mapaicib-
HBIC TIPOBOAA MENSITCA HA ABE MM ©0Jce TPYIIILI M M3MEHSCTCS B3a-
HMHOE PaCIIOIOKCHHUE STUX IPpyNI 6¢3 N3MCHEHNS PACIIONOXCHHS TIPO-
BOIOB B rpyme (4ept. 16)

CocpenoToueHHas: TPAHCIIO3UIMS, TIPH KOTOPOM M3MCHSICTCS B3a-
HMHOE PaCcONIOKEeHNE BCEX MapaJLUICIbHbIX MPOBOAOB (uepT. 16)

TpaHcno3nLKA MapaUIebHLIX TPOBOIOB B BAHTOBOM MJIM KATYIIICU-
HOW OOMOTKE, BHIMOJHACMAs MyTeM M3MCHEHHS PACTIONIOXCHHS BCEX
MPOBOMOB B pAlle MECT, PABHOMEPHO PACHPEACICHHLIX B OCCBOM Ha-
TIpaBJICHAH OOMOTKH, MPH YHCIIC MECT HE MEHBIIIC IMCIIa TTApaJICTbHBIX
NMPOBOJOB WIM KaTywek 0e3 ogHoro (uept. 17)
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7.2.19. IIpeccyomee KOJbUO 0OMOTKH

MeTtainueckoe pa3spe3Hoe WM HEMETAUTHYECKOE KOJIbIO, pa3-
MELICHHOE MEXIY KOHLEBOW M30JSLMEii OOMOTKH H SIPMOBBIMH Oai-
KaMH TpaHchopMaTopa ¢ LENbI0 OCYLIECTBJACHHS OCEBOM ITPECCOBKH
OOMOTKHM

8. PEXVMBI U ITPOIIECCDHI

8.1. Hommmanbhbiii pexum Tpanchopma-
TOpa

8.2. Apapmiinbiii pexum TpancopmaTopa

8.3. ITapannemuas padora Tpancgopma-
TOPOB

8.4. Pexxum xomocroro xoma tpamcgop-
Maropa
X. X. TpaHchopMaTopa

8.5. OmniT Xo0a0CTOT0 X042
OnnIT X. X.

8.6. PexXuM €0POTKOIO 3AMBIKAHHS TPAHC-
dopmaropa

8.7. OnbIT KOPOTKOr0 3aMbIKAHMS TAPLI
00OMOTOK
OmnpiT K. 3. TAaphl 0OMOTOK

8.8. PexxnM Harpy3ku Tpancgopmaropa

8.9. HoMMHANLHBI  PeXAM HATPY3KH
IBYXOOMOTOUHOTO TpanchopMaTopa

8.10. HoMuuHAIbHBI  peXAM HATPY3KH
TPEXOOMOTOIHOTO (MHOr00OMOTOYHOTO)
TpancdopMaTopa

8.11. JlomycTHMBIH peXMM  HATPY3KH
TpancdopMaTopa

Pexum pabothl TpaHchOpMaTopa Ha OCHOBHOM OTBETBJICHUH TIPH
HOMMHJIbHBIX 3HAUYEHMSIX HAINPSIKEHUS YacTOTbl, HArpy3Ku M HOMMU-
HJIbHBIX YCJIOBUAX MECTa YCTAHOBKM M OXJIaXJalollei cpembl

Pexum paboThl, MpH KOTOPOM HAMNpPSXCHHE IJIH TOK OOMOTKH,
HJIM YaCTH OOGMOTKH TaKOBBI, YTO HMPH HOCTATOYHOI NPONOJIKHTEITh-
HOCTH 5TO YIPOXaeT MOBPESKICHUEM WM paspyllieHHeM YacTei TpaHC-
dopmMmaropa

Pabota mByX HJIH HECKONBKMX TpaHCHOPMATOPOB MPH Tapasiciib-
HOM COCAMHEHMH HE MEHEE YeM IBYX OCHOBHLIX OOMOTOK OXHOTO U3
HUX C TAKUM XK€ YHMCJIOM OCHOBHBIX OOMOTOK ApYroro TpaHchopMaro-
pa (apyrux TpaHchopMaTopoB)

Pexum paGoThl MpU MUTAHMKM OZHOI M3 OOMOTOK TpaHchopMa-
TOpa OT UCTOYHMKA C TICPEMEHHBIM HaNpskKeHHEeM U Ap. OOMOTKax, He
3aMKHYTBIX Ha BHELTHUE LIETIU.

IIpumMeuaHue. Ecin HeT cneuyanabHO OTOBOPKH, TO
MPeIIOaraeTcs, YTO HAMNpPSIXKEHHWE HCTOYHMKA NMUTAHUA PaBHO
HOMMHAJIBHOMY HAIPSXKEHWIO IEPBUYHOI OOMOTKH M CHHYCONAAb-
HO, a 4acToTa paBHa HOMMHaJIbLHOI 4yacToTe TpaHchopMaropa

Pexxum x05mocToro xoma TpaHchopMaTopa OCYyLIECTBASIEMBIi IIpH
HOMMHAJTBHOM 4acTOTe M PA3NMYHBIX 3HAYEHMSIX CHHYCOMAATbHOTO
HamnpskeHNsI TMEPBUYHON OOMOTKU € LIE/bIO OMBITHOTO OMNpenecHus
TIOTEPh M TOKA XOIOCTOTO XOIa U Ip. IapaMeTPOB M XapaKTepUCTHK TPaHC-
dopmatopa

Pexum pabotsl TpaHchopMaTOpa NMpH MUTAHUHU XOTS OBl OTHOM
13 0OMOTOK OT NCTOYHHUKA C IIEPEMEHHBIM HANIPSDKCHIEM ITPH KOPOTKOM
3aMBbIKaHNM Ha 32KMMaX OMHOM M3 APYTHX OOMOTOK.

IIpumMmeganwue. Ecinm HeT cnenmaJbHOM OTOBOPKH, TO
OPEANONAracTCAa, YTO HAIPAXCHHUC HCTOYHUKA IIUTAaHUA PaBHO
HOMHHAJILHOMY HAIpPSIKCHHIO TICPBHYHOW OOMOTKH M CHHYCOM-
HaJbHO, a €Tr0 YacTOoTa paBHA HOMHMHAJIBHOM YacTOTe TpaHCHOp-
Maropa

PexxnM KOpOTKOTO 3aMBIKaHUSI, OCYIICCTRISICMBI C TIECTLIO OMBIT-
HOTO ONpEACTICHHS TTOTEPh HANIPSIKCHHSI KOPOTKOTO 3aMBIKaHMs M Op.
MapaMeTpoOB M XapaKTEPUCTHK Iapbl OOMOTOK TpaHchopMaTopa IpH
HOMMHAJIbHOM YaCcTOT¢ M ITOHMXKCHHOM TPOTHMB HOMMHAJILHOTO Ha-
MPSXKEHHUS Ha OMHOU M3 OOMOTOK, IIPH 3aKOPOYCHHOM BTOPOH OOMOT-
K€ 3TOH Mapsl M OCTaJbHBIX OOMOTKAaxX, HC 3aMKHYTHIX Ha BHCIIHHE
Lenu

PexxuM paboThl BO3OYXACHHOTO TpaHCHOPMATOpa TIPH HATMYHH
TOKOB He MEHEee YeM B JBYX €ro OCHOBHBIX OOMOTKAX, KaXmasa U3 KO-
TOPBIX 3aMKHYTa HAa BHCITHIOIO IICTIh.

ITpumMegaHue. [Ipr 5TOM He YINTBIBAIOTCS TOKH, IIPO-
TeKAIOWLME B ABYX WIHN 00Jice OOMOTKAX B PEXMME XOJIOCTOTO XOAA
PexuM Harpyskm TpaHchopMaTopa HOMHMHAIBHBIM TOKOM TIPH HO-

MHHIbHBIX YaCTOT¢ M HANPSIKCHIN

PexyM Harpy3km TpexoOMOTOUHOTO (MHOTOOOMOTOYHOTO) TPaHC-

dopmartopa, yCTaHOBICHHBI HOPMATHBHBIM JTOKYMCHTOM

PexyM npomo/sKuTe/IbHOM HATPY3KHM TPAaHC(HOPMATOpA, MPH KOTO-
pOif pacYeTHBIM M3HOC H3OJSIIIHM OOMOTOK OT HATPEBAa HE IIPCBOCXO-
JUT U3HOC, COOTBETCTBYIOIIMII HOMMHAJILHOMY PCXUMY pabOTHI,

IIpuMeuanmue MeTom M HOPMHI JUISI pacueTa HM3HOCA

H30JISILMH YCTAHABIMBAIOTCS HOPMATHBHBIM JTOKYMCHTOM
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8.12. Tleperpy3ka Tpancgopmaropa

8.13. JlomycTAMAs neperpys3Ka

8.14. JlomycTHMAsA CHCTEMATHYECKAS M-
perpyska

8.15. lomycTaMas aBapuiinas neperpyska

8.16. Harpy3ounas cnocoonocts Tpanchop-
Maropa
8.17. Bo30yxnenne TpancgopMaTopa

8.18. IlepeBo30yxaenme Tpanchopmaro-
pa

8.19. Ilpepbnnenyie HOMAHAJILHOTO HANIPSA-
xenns Tpancopmaropa

8.20. Pery/mpoBanne HANPSDKCHAS TPAHC-
tdopmaropa

8.21. IIpoaoabHOE PerymMpoBaHne HANpPs-
KCHHA

8.22. Ilonepeunoe perynpopanne HaNpsi-
KCHHA

8.23. IIpoaebHO-NIONIEPETHOE PETYIHPO-
BAHHMC HANPSDKCHASA

8.24. PerypoBanne HANPsUKCHHS TPAHC-
¢opmaropa B HelTpaIm

8.25. PeryJmpoBanne HanpPsOKCHAS TPaHC-
tdopmaropa B muHMH

8.26. EcTeCTBEHHOE MACIISIHOE OXJIAKAE-
HHE

8.27. EcTecTBEeHHOE BO3AYIIHOE OXJIAKAE-
HHE
8.28. JlyTbeBoe OXNaKAECHHE

8.29. ITapKyasumonHOe OXJIaXKACHHE

8.30. MaciasaHo-BoasHOE OXJAKACHHE
TpancopmaTopa

Harpy3ska TpanchopMaTopa, IpU KOTOPO PacyeTHHI M3HOC H30-
S OOMOTOK, COOTBETCTBYIOIINI YCTAHOBHBIIMMCS TPEBBIIICHISM
TEMIIEPATYPhl, IPCBOCXOMAUT M3HOC, COOTBETCTBYIOUINH HOMHUHAIBHO-
My pexuMmy paboTbl

Ileperpyska TtpancdhopMaTopa, paspelicHHasds HOPMATHBHBIM JIO-
KYMEHTOM

OrpaHryeHHas 1O ITHTSTLHOCTH TIeperpy3ka TpaHchopMaTopa, Ipu
KOTOpPOH pacUeTHLIM M3HOC M3OMSIIHM 32 YCTAaHOBJACHHOE BpeMsl He
MPEBOCXOIUT M3HOCA 34 TAKOE X& BpeMsA MpPH HOMHHAJIBHOM DPEXUME
paboTHI.

IIpuwmMeuanue YCTaHOBICHHOE BpeMs (OOLIYHO ONHHU
CYTKM) BKJTIOUACT JUTMTSABHOCTb TEPErpy3KH H IINTEAbHOCTD TIPEI-
LIECTBYIOLICH M MOCAECAYIOICH HArpy30K
Ileperpyaka TpancdopMaTopa, JOMYCTUMasA B aBApHITHBIX peXHUMaXx,

BEJIMYMHA ¥ JUIUTSIBHOCTh KOTOPOH YCTAHOBJIEHBI HOPMATHBHBIM JO-
KYMEHTOM

COBOKYITHOCTb TOMYCTHMBIX HATPY30K M MEPErpy3ok TpaHchopMa-
TOpa

Co3maHue OCHOBHOTO MarHMTHOTO IIOJia TpaHcdhopMaTtopa IyTeM
TMOIKIIOYCHNUS OTHOM WM HECKONbKHUX OOMOTOK K ONHOH WM Hec-
KOJIBKMM CCTAM WJIN OPYTUM UCTOUYHHUKAM € COOTBCTCTBYIOLIMMH  HO-
MHWHAJIbHBIMH HallPAIXCHUAMHA H 4acToTOMN

YBeamyeHNe MarHUTHOM MHAYKIIMM B MAarHUTHOI CHUCTEME TpaHC-
dbopMaTopa 1o OTHOHMICHUIO K MHAYKIMH B PEXHME XOJOCTOrO Xoma

TIpeBbillieHNEe HAPSKEHUS CETH, B KOTOPYIO BKJIIOUEHA OOMOTKa
TpaHchopMaTopa, MO CPAaBHCHHUIO ¢ HOMHMHAJIbHBIM HAaNPSXCHUEM
OOMOTKHM Ha BKJIIOYCHHOM OTBETBICHUH

H3MeHeHe B COOTBETCTBHMH C 3aIaHHBIM PEXHMOM MJIH CTaOMIH-
3alysl HAIpsSLKCHYsI OMHOM MM 00/iee OOMOTOK HpH MOMOIOM CIIe-
LIAATBHOTO YCTPOMCTBA

PerynupoBaHue HanpsxeHUs TpaHcHOpMATOpa ¢ H3IMCHEHHEM WIN
cTabumusanyei ero 3HauYeHUsI

PerynupoBaHue HanpsxXeHUs TpaHCHOPMATOpaA C H3MCHECHHEM WIN
crabunusanueit ero dhasnl

PerynupopaHue HanpsxeHMs TpaHcHOpMaTOpa ¢ U3MCHEHHEM WIN
cTrabunusanuei ero 3HaYeHUs 1 hasbl

PerynupoBaHye HampsikeHHMs TpaHCchOpPMaATOpa MyTeM IIepeKITioue-
HUS1 OTBETBJICHUIN OOMOTKM, PAaCIOOXKEHHEIX BOIM3K e¢ HeUTpain

PerynupoBaHye HampskeHMs TpaHCchOpMaTOpa IyTeM IepeKITIoue-
HUS OTBETBJICHNI OOMOTKM, PaCIOJOKEHHBIX BOMM3N OT 3aXK1Ma, TpH-
COSIMHSCMOTO K CETH

OxnaxmeHne YacTeit MacisTHOTO TpaHCGHOPMATOPa IMyTEM eCTCCTBEH-
HOM KOHBEKIIMM Macja MpY OXJaXICHUM BHELIHEH MOBepXHOCTH Oaka
¥ YCTaHOBJCHHBIX Ha HEM OXJAOWTEILHBIX SJICMEHTOB IOCPEICTBOM
€CTECTBCHHON KOHBEKIIMM BO3MyXa M IYUCHCITYCKaHUS B BO3IyXe.

IIpumMedaHue AHUIOTHUHO OINPEICISISTCS CCTCCTBCHHOS
oXJTaxaeHUe MTPY 3AIIOTHEHUH TpaHCHOPMATOpa APYTUM KIIKIM IH-
SIIEKTPUKOM
OxymaxmeHNe 9acTe Cyxoro TpaHchOpMaTOpa IIyTeM ¢CTECTBCHHOM

KOHBEKIMH BO3OyXa ¥ YACTUYHO JYYCUCITYCKAHYA B BO3OYXE

OxnaxneHne TpaHcdopMaTopa ¢ WCTOIb30BAHHEM NPUHYINTENb-
HOTO ITOBBIMICHHNSI CKOPOCTHU ABMXKCHHMS BO3OyXa, OXJIAXIAIOLICTO OT-
JMEbHBIC YAaCTH CICTEMBI OXJTaXKIeHMS NN aKTUBHYIO YacTh TpaHcdop-
MaTopa

OxnaxneHne TpaHcdhopMaTopa ¢ WCTIOIb30BAHHEM IPHUHYIUTENb-
HOTO IIOBBLIIICHYSI CKOPOCTH IBUXCHUS 3aIlOTHSIOLIETO TpaHCHOpMa-
TOP TEIIOHOCUTESNS MPH TMTOMOIIN HACOCOB WJIM BEHTWISITOPOB

OxnaxneHue MacjagHoro TpaHchopMaTopa ¢ IPpUHYAUTEBHOM IIUD-
KyJSIHel Maclia yepe3 OXJIaANTeIN, OXJIaxkIaeMble BOTOM.
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8.31. Hanpagjienne BHPKYISIHOHHOE 0X-
JAKIACHHE

IIprMeuaHue. AHUTOTUYHO ONPEACTISACTCS BOMSTHOE OXJIAXK-
IEHUE TPV 3alI0JIHEHUM TpaHCHOPMaTopa IPYTHM XKUIKIM JTU3JICK-
TPUKOM
HupkyISUMOHHOS OXIAXKICHUE ¢ KAHATU3ALMEN IBUXCHMS TCILIO-
HOCHUTEIISI BHYTpH 0aka TpaHcdopMmaTopa

9. MAPAMETPBI TPAHC®OPMATOPA

9.1.1. Beicmee nanpsuxenne Tpancopma-
TOpa

BH

9.1.2. Hasmee HanpszKeHne Tpanchopma-
TOpa

HH

9.1.3. Cpennee HanpsoxeHMe TpaHCHopMa-
TOpa

CH

9.1.4. HanpszKenne KOPOTKOTO 3aMbIKAHMS
napsi 00MOTOK Tpanchopmaropa
Hampsixenwe K. 3.

9.1.5. Hanpszkenne KOPOTKOTO 3AMBIKAHHS
TpancgopmaTopa
Hanpsxenue K. 3.

9.1.6. I3MecHEHNE HANPSIKCHHSA HAPLL 00-
MOTOK Tpanchopmaropa

9.1.7. Koapdymuent Tpanchopmanyn

9.1 O6mue napameTpsi

Haubonbiiee M3 HOMUHATBHBIX HANIPSXKEHUM 0OMOTOK TpaHCchOp-
Maropa

HavmMenbliniee M3 HOMMHAJIBHBIX HATIPSIKEHU OOMOTOK TpaHCchOp-
Maropa

HomuHanbHOE HanpsiKeHUE, SIBISIOLIECECS IIPOMEXKYTOUHBIM MEXIY
BBICIHTMM M HU3UINM HOMHWHAJILHLIMY HAaIIPAXCHUAMH O6MOTOK TPaHC-
dopmaropa.

IIpumMeuanue. [Ipyn Hanuuum Goslee TPEX LETEH U ABYX WU
0oJsice MPOMEXKYTOUHBIX HAMPSIKEHWH 3TH HAIPSXKCHWS, HauuHas
¢ Gosee BBICOKOTO, CIIEAYCT MMEHOBATD, «IIEPBOE CPEHHEE», «BTO-
poe CpeaHee» U T. 1.

TIpuBeneHHOE K pacuyeTHOI TeMIiepaType JHHEITHOE HaIpsKeHHUE,
KOTOPOC HYXHO IOJBCCTH NPH HOMMHAJIBHOM YacTOTE K JMHCHHBIM
3aKMMaM OJHOH M3 OOMOTOK Taphl, YTOOEI B 3TOM OOMOTKE YCTaHO-
BUJICH TOK, COOTBETCTBYIOLIMN MEHBIICH U3 HOMHHAJIbHBIX MOLUIHOC-
Teil OOMOTOK Tapbl IIPY 3aMKHYTOM HaKOPOTKO BTOPOif OGMOTKE Mapbl
M OCTaJbHBIX OCHOBHBIX OOMOTKaX, HE 3aMKHYTBIX Ha BHELIHHE LIEMH

HanpszkeHue KOpOTKOTO 3aMbIKaHHMs Hapbl OOMOTOK JUIsi ABYXO0-
MOTOYHOTO ¥ TpY 3HAUYCHUS HaNPSDKCHUS KOPOTKOTO 3aMBIKaHHS TSI
Tpex map OOMOTOK: BHICHIETO U HH3WMICTO, BBHICHICTO M CPESIHETO, CPEI-
HEero M HU3LIETO HANpAXEHUS — I TPEXOOMOTOYHOTO TpaHC-
dopmaropa.

IIpuMevaHmue. Jyia MHOrOOOMOTOYHOTrO TpaHCPHOPMATOPA C
»n OOMOTKaMM YHCJO 3HAYEHUH HANPSXKCHUS KOPOTKOTO 3aMBIKAHHS
pPaBHO "(”T_l)

ApudMeTnyeckass pasHOCTb HANIPAXCHUM MPH XOMOCTOM XOIE 00-
MOTKHM Ha JaHHOM OTBETRJIEHUM M HANPSKCHHUS Ha €¢ 3aXUMax TpH
3aaHHBIX TOKE HArpy3ku ¥ Ko3hGUIMEHTe MOLTHOCTH, KOTAa Hanpsi-
JKEHME Ha APYroil OOMOTKE Mapbl paBHO €€ HOMMHATBLHOMY HaIpsKe-
HMI0, €CJTH OHA BKJIIOY€HA Ha OCHOBHOM OTBETRICHHH, WJIM HaIpsXe-
HMIO ApYTOro OTBETBJIEHHS, HAa KOTOPOC¢ OHA BKIIOYCHA TPH OCTAIb-
HbIX OOMOTKAaX, He 3aMKHYTbIX Ha BHCITHUC ICITH

OTHOLIEHHEe HANPSXKEHUI Ha 3aXUMax JABYX OOMOTOK B DEKHME
XOJIOCTOTO XOHA.

IlMpuMeyaHu s

1. Ins aByx 0OMOTOK CHJIOBOTO TpaHCGhOpMATOpa, pacIoI0XCH-
HBIX Ha OBHOM CTEPXKHE, KoahduumeHT TpaHchopMauy TPUHU-
MaeTCsl PaBHbBIM OTHOLUEHMIO YHCET MX BHTKOB

2. B tpexdazHoM (MHorodazHoM) TpaHchopMmaTope Koadbhu-
LIMEHTBI TpaHchopMaLmy misi ha3HBIX 1 MeXayha3HbIX HATPSKCHITI
MOTYT ObITb pa3sTUYHBIMU

3. B 1ByXx0OMOTOYHOM TpaHCHOpMATOPE KOIPPHUIMEHT TpaHC-
dopMaLy paBeH OTHOLISHHIO BBICIICTO HAIIPSIKCHUA K HU3IICMY,
TpeXOOMOTOYHHIH TpaHchopMmarop wuMeeT TpU KodhduumeHTa
TpaHchoOpMaLMM — BBICLIETO ¥ HHU3MIETO, BBICHICTO W CPEIHETO,
CPEIHETO M HU3LIETO HANPSIXKCHUAN
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9.1.8. 3mavenne CTyNeHH PeryMpoOBAHNS
HANPSKCHUS

9.1.9. JInana3oH peryJHpOBAHHS HANPIIKE-
HHSA

9.1.10. Tok xonocToro xoaa Tpamchop-
MaTOpa

Tok x. X.

9.1.11. Tok KOPOTKOTO 3aMBIKAHMSA TPAHC-
¢opmaTopa

Tok k. 3.

9.1.12. YeranoBuBumMiicsi TOK KOPOTKOrO
3AMBIKAHMA

9.1.13. HanGo/mbinmii yCTAHOBHBINMIACH TOK
KOPOTKOI0 3aMbIKAHMS

9.1.14. Ynapubiii TOK KOPOTKOTO 3AMBIKA-
HHA

9.1.15. HauGosmimmii yaapHoIii TOK KOPOT-
KOro 3aMbIKAHHSA

9.1.16. KpaTHOCTb YCTAHOBHBIIETOCS TOKA
KOPOTKOTO 3AMBIKAHHS

9.1.17. Yaapubiii K03 GuunenT TOKA KO-
POTKOIO 3aMbIKAHHS

9.1.18. Tlupkympyioumii TOK B yCTPOHCTBE
PEryJIHPOBANAA HANPAKCHHA MO HATPY3KOH

9.1.19. Tumosasa mommocTh TPaHCHOPMA-
TOpa

9.1.20. Mommocts 00MoTKH Tpanchopma-
TOpa

9.1.21. DAEKTPOMATHATHAS MOITHOCTD AB-
Torpancgopmaropa

9.1.22. DnexTpHYECKan MOIIHOCTb ABTO-
Tpancgopmaropa

9.1.23. TIpoxoamas MOIAOCTb ABTOTPAH-
chopmaropa

9.1.24. Tlorepn TpancopMaTopa

9.1.25. IoTepn X0JOCTOTO X0AA
Totepu x. x.

HauMeHbasg pasHOCTb HanpsiKeHU, MoJydaeMasi IpH Peryanpo-
BaHUH

Pa3HOCTh MaKCHMATBbHOTO U MUHHMAJILHOTO HANpPAXEHUS OOMOT-
KH, TIOIyYaeMBIX TPU PeryTHPOBAHUU

Tok nepBMYHOM OCHOBHOM OOMOTKHM TpaHchopMaTopa B pexume
XOMOCTOTO X042 H HOMMHAILHOM CHUHYCOUATbHOM HampsiXKeHHH HO-
MHMHAJIBHOM YacTOTHl Ha €€ 3aKMMax.
HDpumeyvanue. Y tpexdasHoro u MHorodaszHoro TpatHchop-
MaTopa TOKOM XOJIOCTOTO XOJa CUNTAIOT cpegHee apubMeTHuecKoe
TOKOB Bcex (Pa3
Tok B 00MOTKe TpaHchopMaTopa NMpH MCHBITAHUSX Ha CTOMKOCTD
NMpH KOPOTKOM 3aMbIKAHWUH B OTHOH M3 ceTeil, MPHCOEANHEHHBIX K 3a-
xKuMaM TpaHcdopMaTopa

JeicTByomee 3HaYUeHNE TOKa KOPOTKOTO 3aMbIKaHUs, ONpeaessie-
Moe 0e3 yuyera CBOGONHOTO TOKA NMpPH HEM3MEHHOM HANpSKEHMHM Ha
3aXuMax NepBUYHOI OOMOTKH TpaHchopMaTopa

YcraHoBMBIIMIICA TOK KOPOTKOTO 3aMblKaHUsA TpaHcdhopMaTopa,
OMPENESIEMBII C YYETOM PETIAMEHTUPOBAHHOTO PEaKTMBHOTO COI-
POTHBJICHUSI TIUTAOWICH CeTH, Ha KOTOpPbIil TpaHchOpMaTop HOMXKEH
OBITh PACCUHMTAH

Han6onpmee MrHOBeHHOE 3Ha4eHHe TOKA KOPOTKOTO 3aMBbIKaHMS,
OIpene/sieMOe KaK CyMMa MTHOBEHHBIX 3HAaYEHHU I BBIHYXACHHOTO TOKA
¥ CBOOOZHOTO TOKA B MPOLIECCE KOPOTKOTO 3aMbIKaHHS

VaapHbIif TOK KOPOTKOTO 3aMBIKaHHMA MpPH HaWOOJBLIICM BLIHYX-
JEHHOM TOKE M HAMOObIIIEM BO3MOXHOM MIH YCTAHOBICHHOM HOpMa-
TUBHBIM TOKYMCHTOM CBOOOTHOM TOKE

OTHOIIICHUE YCTAHOBUBLIETOCA TOKA KOPOTKOTO 3aMBIKAHWSI TPAHC-
dbopMaTopa K HOMMHANBLHOMY TOKY

OTHONICHUE YIAPHOTO TOKA KOPOTKOTO 3aMbIKaHHSl K aMIUTHTYAE
HamOOMBIIETO YCTAHOBUBLIETOCSA TOKA KOPOTKOTO 3aMblKaHMS

Tok, mpoTeKalolMii B KOHTYPE, COIEPKALIEM YacTh OOMOTKH MEXIY
JIByMsI OTBCTBJICHHSIMH M TOKOOTPAaHHYMBAIOWINI PE3UCTOP WIM OOMOTKY
peaKkTopa, MoA BO3ACHCTBIEM HANPSKEeHHs] MEXKIY ABYMs OTBETBICHU-
SIMHM B TIPOIIECCE TIEPEKTIOUSHMS

IMomycymMMa MOLIHOCTEH Bcex yacTeit 0OMOTOK TpaHchopMaTopa.
IIpuMeuaHH e MOIWHOCTLIO YACTH OOMOTKH SIRIISICTCS
TPOU3BEICHNE HAUOObLIETO IIHTENILHO JOMYCTUMOTO B 3TOH 1Yac-
TH TOKa Ha Hanoobliiee LIUTENIbHO AOTYCTUMOE HANPSKEHHUE 3TOM
YacTH
TlonHasi MOWIHOCTBL, MOABOAMMAA K STOH OOMOTKE OT BHEIIHEH
IeTIV WJTH OTBOAMMAs OT Hee BO BHELIHIOIO LieTb

MouHocTh, iepegaBaeMas aBTOTpaHCHOpPMaTOpOM U3 OTHOM CETH
B IPYTYIO TTOCPEICTBOM 3JEKTPOMArHUTHON WHAYKIUHH, PaBHAasi MOLI-
HOCTH OOIICH MJIM MOC/IeIOBaTeIbHOI OOMOTKH aBTOTpaHCchOpMaTopa

MoOITHOCTD, HEMOCPEACTBEHHO TepesaBacMas aBTOoTpaHcGhOpMaTo-
POM M3 OTHOM CETH B IPYTYIO 3JEKTPHUCCKUM IyTeM Osiarogapsi rajib-
BaHMYESCKOMN CBA3M MEXIY COOTBETCTBYIOLIMMH OOMOTKaMM, paBHasi
TIPOU3BEICHHIO HANPsSXkeHNA 00LIeil OOMOTKM Ha TOK NMOCHECIOBATEb-
HO#l OOMOTKM aBTOTpaHC(hopMaropa U KO3(OPUIMEHT, yUATHIBAIOLIAA
gucio ¢a3

MolnHocTh, nepegaBaeMasi aBTOTpaHChOpPMaTOpoM M3 ONHOM CETH
B JAPYIYIO, paBHasgd CYMME €ro SJICKTPOMarHUTHOM M SJIEKTPUYECCKOH
MOIHOCTEH

AKTHBHasA MOIIHOCTb, pacxomyeMasd B MarHMUTHON CHCTeMe, 00-
MOTKaX M Jp. 4acTaX TpaHchopMaTopa IpH pa3iMYHBIX PeXKMax pabo-
Thl

Ilotepn, BO3HUKAOWINE B TPAaHCHOPMATOPE B PEXHMME XOJIOCTOTO
XOHa TPH HOMHHAJbHOM HAMPSKCHUN M HOMHHAJLHOM 9acToTe
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TepMuH

OmnpeneneHue

9.1.26. MarnnTHBIe MOTEPH

9.1.27. IloTepn KOPOTKOro 3aMMKAHMSA
napel 00MOTOK
TTotepu k. 3.

9.1.28. IToTepn KOPOTKOTO 3aMBIKAHHS
TTotepu k. 3.

9.1.29. OcHoBHBIE NOTEPH B TOKOBEXYIIHX
qacTax

9.1.30. Jlo6aBounbIie IOTEPH B OMBITE KO-
POTKOrO 3aMBIKAHMS

9.1.31. lo6aBouHbIE MOTEPH B TOKOBEAY-
IMHX 9aCTIX

9.1.32. TloTepH OT UMPKYJIHPYIOIIHX TO-
KOB

9.1.33. To6aBounbie NOTEPH B IIEMEHTAX
KOHCTPYKUHi

9.1.34. Cymmapubie morepn Tpancgopma-
TOpa

9.1.35. OTHOCHTEILHBIE NOTEPH
9.1.36. Croiikocrs TpancgopmMaropa npH
KOPOTKOM 3aMBIKAHHHA

9.1.37. DneKTPOIMHAMHYECKAS CTOHKOCTD
TpancGhopMaTOpa NPH KOPOTKOM 3AMBIKAHAH

9.1.38. TepmMuieckas cTOHKOCTh Tpanchop-
MATOPA NPH KOPOTKOM 3AMBIKAHHA

Ilotepu, BO3HUKAIOLIYE B MAaTHUTHO# cucteMe TpaHcdopMaTopa B
PEXMME XOJIOCTOTO XOAA NIPY HOMUHAJTbHOM HamnpsikKeHUH ¥ HOMUHATb-
HOHI yvacToTe

IIpuBencHHBIE K PACUETHOM TeMIlepaType MoTepH, BOZHUKAIOWINE B
TpaHcdhopMaTope NMPpH HOMUHAILHON 4YacTOTe NMpH YCTAaHOBJACHHHM B
OOHOI M3 OOMOTOK TOKa, COOTBETCTBYIOLLETO MEeHblIeH U3 HOMUHAIb-
HBIX MOIIHOCTE# OOMOTOK 3TOi1 Maphl, MPH 3aMKHYTOI HAKOPOTKO BTO-
PO OOMOTKE Tapbl M OCTAJIbHBIX OCHOBHBIX OOMOTKAX, He 3aMKHYTBIX
Ha BHCIITHUC IICTIN

TTorepn KOpPOTKOTO 3aMBIKaHHMA Mapbl OOMOTOK IJIS1 ABYXOOMOTOY-
HOTO ¥ TPM 3HAYEHHsI NMOTEPb KOPOTKOTO 3aMbIKaHMs JISl TpeX map 00-
MOTOK: BBICIIETO Y HU3IIETO, BBHICLUIETO U CPEIHETO, CPEIHETO U HU3-
1IETO HANpPSIXKEHUH — Uil TPEXOOMOTOUHOTO TpaHchopMaropa.

IIpuMmeuvaHnmus:

1. I8 MHOrOOOMOTOYHOTO TpaHchopMaTopa ¢ # OOMOTKAMH YMC-
JIO 3HAYCHMM PABHO —”(”2_1) .

2. OOGMOTKHM TIaphl JODKHBI ObLITh BKJIIOYEHB WJIH 3aMKHYTBI HAKO-
POTKO Ha OCHOBHBIX OTBETBJICHHSIX

Tlotepu B 06MOTKaX M JAp. TOKOBSAYIIMX YaCTAX TpaHchoOpMaTopa,
OTIpEAeNsieMble TOKOM JAHHON OOMOTKM WIM TOKOBEAYIWICH YacTH H €¢
SJIEKTPUYECCKUM CONIPOTUBICHUEM, H3MEPEHHBIM MPU OCTOSIHHOM TOKE

PasHOCTh TTOTEPb, U3MEPEHHBIX NPU ONPEAEICHHOM TOKE B OMBITE
KOPOTKOTO 3aMBIKaHHUsl, ¥ OCHOBHLIX MOTEPb B TOKOBEAYLIMX YaCTHX,
OIIPCACJICHHLIX ITPU TOM X€ TOKE

IToTepn OT TOKOB, HABEACHHLIX MOJEM PACCesIHUSI B TOKOBELYLINX
yacTsix TpaHchopMmaTopa

IToTepn OT TOKOB, HABEACHHEIX MOJEM PACCEeSTHHS U 3aMBIKAIOIIHX~
Csl B MapajuieIbHO COCAMHEHHBIX BETBSIX OOMOTOK TpaHchopMaTopa

TTotepn oT rucTepe3nca M BUXPEBBIX TOKOB, BOSHHKAIOLINE B Me-
TAUTMYECKUX ACTANAX TpaHchopMaTopa OT BO3ACHCTBUA MO pacces-
HUS.

IIpumMeganue. BrobdaBouHbiec MOTEPH B SJIEMEHTaX KOHCT-
PYKUHH TpaHcPOpMaTopa He BXOAAT MOTEPH OT BUXPEBHIX TOKOB H
TUCTEpEe3Nca B aKTUBHBIX MaTepHaax.

CyMMa moTephb XOJOCTOTO XOAAa M MOTEPb KOPOTKOTO 3aMbIKaHHS
TpaHcdopMaTopa.

IIpumeuanue. Jna TpexoOMOTOYHOrO TpaHC(HOpPMATOpa 3a
MOTePH KOPOTKOTO 3aMBIKAHUS TPUHHMAIOT HauboJibliee M3 TpeX
3HAYCHMIT TOTEPDb COrNacHo 1. 9.1.28.

OTHOIICHUE TTOTEPh XONOCTOTO XOAA, MOTEPb KOPOTKOTO 3aMblKa-
HHMA WIH CYMMapHBIX IOTepb TpaHchopMmaTopa K €ro HOMMHaJIbHOM
MOUIHOCTH

Cnoco6HOCTh TpaHCcPOpMaTOpa MPH BKIIOYEHHH HA JIIOOOM OTBET-
BJICHUH BBIICPXHBaTh 0€3 MOBPEXKIECHUI BHEWIHUE KOPOTKHE 3aMBbIKA-
HUA

CnocobHOCTh TpaHCPOpPMaTOpa BbIOECPKHUBATh 0€3 MOBPEXKICHMIA
IVMHAMHYCCKHUE BO3MCHCTBHS, BOSHUKAIOWIME NMPH BHEWHEM KOPOTKOM
3aMbIKAHIHT

CnocobHOCTh TpaHCPOpPMaTOpa BbIICPKHUBATh 0€3 MOBPEXICHMIA
TEPMHUYCCKHIC BO3NACHCTBUA, BO3HMKAIOLINE TPH BHEIIHEM KOPOTKOM
3aMbIKaHHNN

9.2. HoMunaipubie Aannnie TpancgopmaTopa

9.2.1. HoMimaysubie nannne Tpanchop-
Maropa

YKa3zaHHBIC M3rOTOBHTENICM TMapaMeTpbl TpaHchopMaTopa (Hampu-
M€p, YacTOTa, MOIIHOCTb, HANPSXKEHHE, TOK), 00CCIEUYHNBAIOIINE €O
pPaboTy B YCJIOBHSAX, YCTAHOBJIEHHBIX HOPMATHBHBIM TOKYMEHTOM H
SIRJISIIOLIMECS] OCHOBOM IS OMNPENENeHHS YCIOBUIM HM3TOTOBICHHMS, UC-
TIBITAHWNA, SKCIUTyaTallN
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TepmuH

Onpexnenenne

9.2.2. HoMMHA/IbHAS MOIHOCTh OOMOTKA
(oTBeTBACHHA OOMOTKH)

9.2.3. HOMHHAJIbHAS MOIIHOCTH ABYX00-
MoTOUHOTO Tpanchopmaropa*

9.2.4. HOMHHAJIbHAS MOIIHOCTH TPEX00-
MoOTOUHOTO Tpanchopmaropa*

9.2.5. HoMAHAIbHASI MOIHOCTH ABTOTPAH-
chopmaropa

9.2.6. Homuuamsuasa uacrora rpauncdop-
MaTopa

9.2.7. HoMHHAJIbHO€ HATIPSZKEHAE 00MOT-
KH TpancpopmaTopa

9.2.8. HomMuna/IbHOE HANPSDKEHHE OTBET-
BJICHHSI OOMOTKH
9.2.9. HoMunabHbIi TOK 0OMOTKH

9.2.10. HoMumanbHbiif TOK OTBETBJICHHA
00MOTKH

9.2.11 PacueTnas TeMneparypa ooMOTER

9.3.

9.3.1. ITosman Macca

9.3.2. TpancnopTHAS MACCA

9.3.3. Macca aKTHBHOM CTA/H

9.3.4. Macca MeTanna 00MOTOK

Yka3zaHHOe Ha MacrmopTHOH Tabmuuke TpaHcdopmaropa 3HaUYCHUE
MOJHOM MOIIHOCTH Ha OCHOBHOM (JaHHOM) OTBETBJICHMH, TapaHTH-
POBAHHOC HM3TOTOBUTCICM B HOMHMHAJIBHBIX YCIIOBHUAX MCCTa YCTaHOB-
KM U OXJIAXITAIOMICH CPeAbl MPH HOMMHAJIBHOM 4aCTOTC ¥ HOMHUHAJIb-
HOM HamnpstKeHMM OOMOTKM (OTBETBJICHUSI).

I1puwmeyuanue. Ecnmm Ha nmacnoprHo#t Tabmiruke Tpancdop-
MAaToOpa YKa3aHbl HECKONBKO MOITHOCTEH, COOTBETCTBYIOLIX Pa3-
JIMYHBIM CIIOCO0aM OXJTaXACHUA, TO 32 HOMUHAJIBHYIO TIPYHIMA-
0T HanmOOJIBIIYIO U3 3TUX MOLTHOCTEH
HoMuHanbHass MOLIHOCTh Kaxnod u3 oOMOTOK TpaHchopmMaTopa.

IIpumeuanue. Br1panchopmarope ¢ pacuierieHHON 00-
MOTKOM HOMHHAJIbHAsA MOIMHOCTb — 3Ta MOIMHOCTh HEpacler-
JIEHHOM OOMOTKM WJIM paBHasl ¢il CyMMapHas MOIIMHOCTbL YacTeit
pacuIenIeHHON OOMOTKH
Hau6omnpinasg 13 HOMUHAILHBIX MOIIHOCTEM OTHENBHBIX OOGMOTOK

TpaHchopmMaTopa

HoMuHanabHas TpOXOIHasi MOLITHOCTL OGMOTOK, MMEIOLITNX OOIIYIo
YaCTbh.

IIpumMmeuanwue. [lor 0OMOTKAMH MOHMMAIOTCS OOMOTKH
BRICIIIETO ¥ HHU3ILIETO HATIPSKCHUS B IByXOOMOTOYHOM M OOMOTKH
BEICILIETO ¥ CPEAHETO HANPSKCHUS B TPEXOOGMOTOUYHOM aBTOTPAH-
chopmaTope
YacToTa, Ha KOTOPYIO paccuwTad TpaHCchopMarop, yKasaHHas Ha

MaCIIOPTHOM TabIMJYKe

VYKa3aHHOe Ha MacrOpTHON TabMMyKe HaNpSXEeHUEe MEeXIy 3aXM-
MaMU TpaHchopMaTopa, CBsI3aHHBIMM C OOMOTKOM, TIPH XOJOCTOM
Xome TpaHchopMaTopa.

IIpuMeuanue. A1 oOMOTKH, CHAOKeHHOH OTBETBIACHUAMM,
HOMHWHAJIbHBIM CUYHMTAIOT HAIIPAXCHHUC OCHOBHOTO OTBCTBJICHHA

Yka3zaHHOC¢ Ha MaCNOPTHOW TAOMMUYKE HANPSKCHUE OTBETBICHMS
TIPH XOJIOCTOM XOfI¢ TpaHcdhopMaTopa

Tok, onpeacnsieMbld 110 HOMHMHAJLHOW MOILIHOCTH OOMOTKH, €¢
HOMMHAJILHOMY HANIPSKCHHIO M MHOXUTEIIO, YUUTLIBAIONICMY YHCIIO
da3

Tok, onpeacnasieMblid 10 HOMHHAJIBHEIM MOITHOCTH M HAIIPSIKC-
HHMIO OTBETBJICHUSA OOMOTKM W MHOXMTEIIO, YUYHTHIBAIOIIEMY YHCIIO
¢da3, WM no yKa3aHWI0 HOPMAaTHBHOTO TOKYMECHTA

CpenHsaa yCJIOBHAsA TEMIICpaTypa OOMOTKM, K KOTOPOM JOJIKHEI
OBbITh IPUBCIACHDI TOTEPH M HATIPSIKSHHAE KOPOTKOTO 3AMBIKAHUS TPAHC-
¢dopMaropa, yCTaHOBICHHAasT HOPMAaTMBHBIM JOKYMCHTOM

Jlannnie Mmacc Tpancgopmaropa

Macca cobpanHOro TpancgopMaTopa, BKIIOYAsT BCEC Y3/IbI, YCTa-
HaBJIMBACMEBIC HA HEM M Ha OTHC/BHBLIX yHAaMEHTaX, ¥ BCIO 3aITOTHS-
OO XHUIKOCTh

Macca TpaHcdopmaTropa B TOM BUAC, B KOTOPOM OH TOTPYXaeTcs
Ha TPAHCIIOPTHOC CPEACTBO, 0663 MACCHl ACMOHTUPYCMBIX Y3JIOB H JIC-
TaIel ¥ YaCTV M3OMALMOHHON XWAKOCTH, CIMBACMON Mepen TpaHC-
MOPTAPOBAHNCM

Macca 3/IeKTPOTEXHUYECKON CTany Wi Ipyroro (peppoMarHuTHO-
TO Marepmaia, o0pa3ylomero MarHHTHYIO CHCTeMy TpaHchopMmaTopa

CyMMmapHasi Macca MeTajllla BUTKOB BCEX OOMOTOK TpaHcdopMa-
TOpa.

ITpumeuanue. [Ipa COOTBETCTBYIOUICH OTOBOPKE TCPMHH

MOXET ObITh OTHECEH K ONHOI M3 OOMOTOK, K OOMOTKE ¢ha3nl win

00MOTKE CTEpXHS
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Tepmun

OrnpeneneHue

9.3.5. Macca macia

Macca Maciaa, KOTOpOe NOIKHO 3amONHATh TpaHchopMaTtop mpu

ero pabote.

IpuMevaHnwus:

1. B Maccy Macna, onpenensieMy10 JaHHbIM TEPMHUHOM, HE BKITIO-
YalT MAaccy Macja, 3amoJHAIIICTO BBOALI, €C/IM UX BHYTPCHHMM
00BEM He COOOLIAeTCA ¢ BHYTPSHHMM O0BeMOM Gaka TpaHc(hop-
Maropa.

2. AHUIOTHYHO ONPEIeaAIOT MacCy APYroro XuUAKOTO ANIIEKT-
puKa B TpaHCHOPMATOpax, 3aMOTHEHHBIX XUIKOCTAMU

AJIGABUTHBINA YKA3ATEJIbL TEPMUHOB

AsToTpancopmarop
AstoTpancdopMaTop AByX00OMOTOUIHBIA

ApToTpancopMaTop CHIOROH TPEXOOMOTOUHBIH

Arperar TpaHc(h)opMATOPHDIA CHIOBO#M

Arperar TpancopMATOPHBIH PETYIMPOBOYHLIH HOCIEAOBATEIbHbIH
Arperar TpancGopMATOPHBIH PETYIHPOBOUHLIH JHACHALIH

Bak TpanchopmaTtopa

Bak repmeTmaHbIi

Bak K0JOKOILHOrO THNA

Banka spmoBas npeccyiomas

Burok 06MOTKH

BuToK 00MOTKHM 3KpaHHMpyIOLIHii

BH

Bo3dyxaenne TpancopmaTopa
Bosayxoocymurenn

BoicoTa OKHA MATHHTHOM CHCTEMBI

I'pynna coennmenns 00MOTOK TpanchopmaTopa
T'pynna Tpancopmaropras maorogasnas
Jlannbie TpancgopMaTopa HOMHHAIbLHbIE
JInamerp crepxus

JInana3on peryJMpoBaHus HANPSDKCHAS

3axnM KOHTAKTHBIH TpanchopMaTopa

3ammra 00MOTKH €MKOCTHAS

3HaveHne CTYNEHH PEryIHPOBAHMS HANPSIKECHAS
W30nparenh OTBETBIICHHIT

W3mepenre HANPSKEHHA NAphl 00MOTOK TpancdopmMaTopa

W3onsmuusa BHEIHAS

W3onsmusa BHyTpEHHSASA

I/I30JIHI.H/IH JIEHT MarHUTHOM CHCTEMBI
W3onsmusa 0OMOTKH TJIaBHAS
H30nsmmsa 00MOTKH KOHIIEBAS
W3osmusa 00MOTKH NPOJOIBHAS
W30onsmusa NIACTHH MATHATHOH CHCTEMBI
N3onsmusn Tpanchopmaropa
W3onsmusn mexnydasnas

Karymka 00MoTKH

Karymku 060MOTKH BXOAHBIE

Koxyx Tpanchopmaropa

KO

KOJIbllo OOMOTKHM €MKOCTHOE
Kombno o0MOTKM mpeccyiomee

Kouraxrop ycTpoiicTsa peryMpoBaHHs HANPSIZKEHHSA WO, HATPY3KOH

Kosddumuenr 3anomenns Kpyra

Kosddpuuuent 3anomenus 0KHA MATHHTHOM CHCTEMBI

Kosddumuent 3anoHeHAsI CEYEHHS CTEPXKHA
Kosddummenr 3anoiHenns ceueHns: spmMa
KosprmenT 3anojmenns CTabo

KosgdmmenT ToKa KOPOTKOro 3aMbIKAHASA yAAPHBIH
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KpaTtHOCTh yCTAHOBHBIIEIOCS TOKA KOPOTKOIO 3AMBIKAHHS
Kos¢ppummenr Tpanchopmanumn

Macaoykasarens

Macca akTnBHO# cTamm

Macca macna

Macca Meraia 06MOTOK

Macca nommas

Macca Tpancnoprnas

Marepnanst TpanchopMaTOPa AKTHBHBIE

Moumocrs aBTOTpaHCHOPMATOPA HOMHHAIBLHASA
Mowmmocrs aBroTpancgopMaTopa NpoOXoaHAS
MoumocTs aBToTpanchopMaTopa IIEKTPHIECKAS
Moumocrs aBroTpancGopMaTopa 3JIEKTPOMATHHTHAS
MoumocTs AByX06MOTOUHAS TPAHCHOPMATOPA HOMHHAIBHAS
Mommocrs 00MOTKH TpanchopmaTopa

MommocTs 00MOTKM HOMHHAJIBLHAS

MomHocTh OTBETB/IEHHSI OOMOTKM HOMHHAJIBLHAS
Mommocrs Tpanchopmaropa THIOBAS

MommocTs TPeX0OMOTOUHASA TPAHCHOPMATOPA HOMAHAILHAS
Hanpsixenue k. 3.

Hanpszkenue KOPOTKOro 3ambikanms Tpancgopmaropa
Hanpsokenue KOPOTKOro 3aMbIKAHHMS Mapsl 00MOTOK TpancgopmaTopa
HH

Hanpsokenne 00MOTKHM TpancopMaTopa HOMHHAJIBHOE
Hanpsokenne OTBETBICHAS OOMOTKH HOMMHAIBHOE
Hanpsxenne Tpancopmaropa Bbicuiee

Hanpsoxenue TpancdopmaTopa nusmee

Hanpsoxenue TpancdopmarTopa cpeanee

Heiitpans 00MoTKH Tpancdopmaropa

OomoTKka asroTpanchopmaTopa odmas

O0MOTKa aBTOTPAHCHOPMATOPA MOCIEAOBATEILHAS
O0OMOTKA BEHTHIbHAS

OOMOTKAa BHHTOBAS ABYXXOA0BAS

O0OMOTKA BHHTOBASI OJHOXOAOBAS

O0OMOTKA BHHTOBAasi MHOTOXOAO0BAS

Oo6motka BH

O0MOTKA BCIOMOTATETbHAS

O0MoTKa BTOpHUHAA Tpanchopmaropa

OOMOTKA BBICIIETO HATIPSIKEHHS aBTOTPaHchOpMATOPA
O0OMOTKA BBICIIETO HANIPSIKEHHS TpaHchopMaTopa
O0OMOTKA TPyGOro peryHpoBaHAs

O6moTKa quCKOBas

O6mMoTKA KaTymeTHas

OGMOTKA KATyIeYHAsi WHIMHAPHIECKAS MHOTOCIOHHAS
OGMOTKA KOMIEHCAUMOHHAS

OOMOTKA KOHIIEHTPMIECKHE

OO0OMOTKA KOHIEHTPHIECKAS ABOHHAS

OOMOTKA HenpepbIBHAA KATYIICYHAS

O0OMOTKA HM3IIETr0 HANPSIKEHHS aBTOTpaHchopMaropa
O0MOTKA HE3IIET0 HANPSIKEHHS TPAHC(HOPMATOPA
Oomotka HH

O0MOTKA OCHOBHASA

O0MoTKa mepBunas Tpancopmaropa

O0MOTKA mepemieTeHHas

O0MOTKA paciienyiennas

OOMOTKA peryHpoBOYHAS

O0MoTKa ceTeBas

OOMOTKA ¢ TPaAyNPOBAHHON H30JISIMEH

Ob6moTtka CH

OOMOTKA ¢ HETPAAYHPOBAHHOM M30/IANHEH

OOMOTKA C mepemieTeHHeM KaTyleK

O6moTKa cpeanero Hampskenus asrorpancdopmaropa
O6moTKa cpeanero Hampsukenus Tpauncgopmaropa
O6mMoTKa CTepKHS

9.1.16
9.1.7
6.1.1
933
9335
934
93.1
932
6.2
9235
9.123
9.1.22
9.1.21
9.2.3
9.1.20
922
922
9.1.19

9.1.4,9.1.5



OOMOTKAa TOHKOTO PeryjJHpoOBAHMS

OomoTka TpanchopmaTopa

OO0OMOTKa WWIMHIAPHYECKAS JABYXCIOHHAS
OO0MOTKA NHIMHAPHYIECKAS MHOTOCIOHHAS
O0MOTKa IHIMHAPHYECKAS MPOCTAS

O0MoTKa uepeayommHecs

Oomotka dasm

OKHO MATHMTHO#W CHCTEMBI

Onblx K. 3. Tapbl 0OMOTOK

OnbIT KOPOTKOTO 3aMBIKAHHS MAPBI 0OMOTOK
OnbIT X0M0CTOTO X042

OnpIT X. X,

Ocros

OTBerBiieHHe 0OMOTKH

OrBerBiieHHE OOMOTKH OCHOBHOE

OTserBieHHe OOMOTKH OTPMUATENbHOE
OTBerBiicHHE OOMOTKH MOJOKHTEIbHOE
OrBoab

Oxnaxaenne BO3AYIIHOE €CTECTBEHHOE
Oxnaxaenne QyTheBoe

Oxnaxaenne MaciasiHO-BOASAHOE

Oxnaxaenne MAcisHOe eCTECTBEHHOE
Oxnaxaenne WMPKYJISUHOHHOE

Oxnaxaenne THPKYJISIHOHHOE HAMPABJICHHOE
OxnaanTeb

ITaker nuacTun

TTIepeBo3oyxxaenne Tpanchopmaropa
TTepexmouaresb OTBETBJICHHH OOMOTKH
Ileperpy3ka apapuiinas nomycTuMas

ITeperpy3ka nomycrumas

ITeperpy3ka cucreMaTHuecKasi JONMyCTHMAS
Tleperpy3ka Tpancopmaropa

TInacTHna MATHMTHOM CHCTEMBI

TTone 0OMOTOK paccesiHMs MATHHTHOE

TTone MaraMTHOE OCHOBHOE

ITose TOKOB HyJIeBO#H MOCJEA0BATETLHOCTH MATHHTHOE
Tlone Tpanchopmaropa MarHuTHoe

ITorepu B onbiTE KOPOTKOIO 3AMBIKAHHS N00ABOYHBIE
TTorepu B TOKOBEAYIMX YACTAX A0OABOYHBIE
TTorepn B TOKOBEAYIIMX YACTAX OCHOBHbIE
ITorepu B 3JeMEHTAX KOHCTPYKIMH A00ABOYHBIE
Tlotepu k. 3.

IToTepn KOPOTKOro 3aMbIKAHMSA

TTorepn KOPOTKOro 3aMbIKAHMS MAPBl OOMOTOK
ITorepn mMarnuTHBIC

Ilorepn oTHOCHTELHBIE

TTorepn OT UMPKYJIMPYIOIHX TOKOB

ITorepn Tpancdopmaropa

Tlorepu Tpancgopmaropa cymMmmapuoe

Tlorepm x. x.

Ilorepn xojnocroro xoaa

TIpeBbllIeHHe HOMHHAJIBHOTO HANPSDKeHns Tpancgopmaropa
TIpeapi3oupaTeib OTBETBICHHI

Pabora TpanchopmMaTopos napaienbHas
Pammarop Tpanchopmaropa

Paccrosnme crepxueil MEKOCEBOE
Pacumpurenn

Peaxrop ycTpoiicTBa peryMpoBaHNs HANPSIKEHUS NOA HATPY3KOH TOKOOTPAHMYMBAIOIIMI
PeryanpoBanne HANPSDKEHHS] MONEPETHOE
Perynmuposanue HanpskeHnsi mpoaoJbHOE
PeryanpoBanne HanpsoKeHMs MPOAOJBHO-TIONEPEUHOE
PeryaupoBanne HanpsokeHusa Tpanchopmaropa
Peryanposanne nanpsukenms TpancopMaTopa B IMHHH
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4.23
4.2

9.1.28
9.1.27
9.1.26
9.1.25
9.1.32
9.1.24
9.1.34
9.1.25
9.1.25
8.19
6.20
83
6.26
34
6.9
6.23
822
821
823
820
825
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PerympoBanne HanpsoxeHns TpaHc(opMaTopa B HelTpanu

PexHM KOPOTKOro 3aMbiKanms Tpanchopmaropa

Pexum Harpy3ku Tpancdopmaropa

Pexum HArpy3ku ABYX0OMOTOYHOTO TPAHC(HOPMATOPA HOMHHAJILHBIA

Pexxnm HATPY3KH MHOrQOOMOTOYHOIO TPaHC(HOPMATOPA HOMHHAIBHbIH

Pexxum HArpy3kH TpancGopMaTopa AONMYCTHMBIH

Pexxnm HArpy3KH TPEXOOMOTOYHOIO TPAHC(HOPMATOPA HOMHHAIBHbIH

PO

PO rpy6Gas

PO TtoHKas

Pexum TpanchopmaTopa apapuiiHbi

Pexum TpanchopmMaTopa HOMHHAILHBIA

Pexnm x0M0CcTOr0 X042 TpanchopmMaropa

Pe3ucTop ycTpolicTBa PeryHpOBAHNA HANIPAKEHMS MO HATPY3KOH TOKOOTPAHMIHBAIOLIMI
H

Ceuenne CTEPKHA AKTHBHOE

Ceuenne cTepXHS Kpyrioe

Ceuenne CTEpKHA CTyNEHIATOE

Ceuenne fipMa aKTHBHOE

CrcreMa MarHuTHas OponeBast

Crcrema MarnuTHas GPOHECTEPIKHEBAS

CHcTeMa MATHHTHAS HABHTAS

CucreMa MATHUTHAS HECHMMETPHYIHAS

CHcTreMa MATHATHAS TJIOCKAS

CHcreMa MATHHTHAS HPOCTPAHCTBEHHAS

CHcTeMa MATHHTHAS PA3BETBICHHAS

CHcreMa MATHMTHASL CHMMETPHIHAS

CHcTreMa MATHHTHASL CTEPIKHEBASA

CHcreMa MATHATHASL CTHIKOBAS

CHcTreMa MATHATHAS ITHXTOBAHHAS

CHcTeMa OXJIAKACHAS

CucreMa TpaHC(OPMATOPA MATHHTHAS

Cnoit ooMOTKH

CnocodnocTs TpancGhopMaTopa HATPY30IHAS

CpoK CJIyKOB M30JI5HH TEPMAIECKHH

Cpok ciryxO0bl H30NAMAM TEPMAICCKHH HOMAHAILHBIH
Crepxenb ¢ IIOCKOH MHEXTOBKOMK

Crepxenb ¢ paaHAILHON MAXTOBKOM

Crepxenn

Crepxenb ¢ BOJILBERTHOH IMMXTOBKOH

Crolikocts TpancGopMaTOpPa NPH KOPOTKOM 3aAMBIKAHHH
CroiixocTs TpanCHOPMATOPA NPH KOPOTKOM 3AMBIKAHHH HJICKTPOHHAMHIECKAS
CrolikocTp TpaHC(HOPMATOPa NPH KOPOTKOM 3aMBIKAHHH TEPMHICCKAA
CropoHa BbICIIETO HAMPSDKENHS TpancpopMaTopa
Cropona HH3Ero HANpPsKeHnsA TpancopmaTopa
Cropona cpeaHero Hampsukenms Tpancopmaropa

CrbiK MATHMTHOM CHCTEMbI

CrpiK MATHMTHO#H CHCTEMBbI KOCO#

CTBIK MATHHTHOH CHCTEMBI PAMO#

Cxema coeaunenns TpancgopmarTopa

TemnepaTypa 0OMOTKH pacueTnast

ToK B yCTpOICTBE PeryJHpOBAHNS HANPSIKEHHS NMOA HATPY3KOH NHPKYJIHPYIOUH
Tok K. 3.

Toxk KOPOTKOro 3amMpikanus Tpancdopmaropa

TOK KOPOTKOIO 3aMbIKAHHSA yAAPHBIH

TOK KOPOTKOr0 3aMbIKAHHA YAAPHLIH HAHOOIBIIMI

TOK KOPOTKOro 3aMbIKAHMS YCTAHOBHBIIMICS

TOK KOpPOTKOI0 3aMbIKAHMS YCTAHOBHBIIMICH HAMOOIbLIMI
Tok OOMOTKH HOMMHANbLHBIH

Tok oTBeTBJICHHA OOMOTKH HOMMBANBHBIH

Tok X. X.

Tok xonocroro xoaa Tpancpopmaropa



Tpancno3nuysi NpoBOAOB 0OMOTKH

Tpancno3nuysi NPOBOJOB OOMOTKH IPyNNOBAs
Tpancno3uiys NPpoBOAOB 0OMOTKH 001IAs
Tpancno3nuys NPOBOAOE OOMOTKA PABHOMEPHO PACHpPEneIeHHAS
Tpancno3nuys NPOBOAOB OOMOTKH COCPENOTOYEHHAS
Tpanchopmarop

TpancdopMaTop BO3AYHIHbI

TpanchopMaTop ra3oHanoIHEHHbIH

TpanchopmaTop repmMeTHIHBIH

TpanchopMaTop ABYX0GMOTOUHBIH

TpanchopMaTop KBapueHATIOJHEHHbIH
TpancdopmaTop MacsAHbIH

TpancdopmaTop MHOroda3HbIi

TpancdopMaTop MHOTOOOMOTOTHBIH

Tpanchopmarop 00mero Ha3HAYEHHS

Tpanchopmarop oanoda3mbii

Tpauchopmarop I16B

TpancdopmaTop nepeaBHKHOK

TpanchopMaTop nepeKmodaemMblii 03 BO30yKAeHHA
TpancdopmaTop npeodpa3oBaTeTbHbIH
TpancgopMaTop NMOBBIIAIOLIMIA

TpancgopMaTop MOHHKAIOIHIH

TpancdopmaTop nycKoBoi

TpancdopmMaTop peryaHpoBOYHbIiH

TpanchopMaTop peryJHpOBOUHbIN JMHEHHbIH
TpanchopMaTop peryHpOBOUHBIH NMOCHEN0BATEIbHBIIH
Tpanchopmarop peryanpyembiii

Tpancdopmarop, peryimpyembiii noJ HATPY3KO#
Tpancdopmarop PITH

Tpanchopmarop pyHmanbIi

Tpanchopmarop ceapounbli

TpanchopmaTop ¢ KHAKHM AHIIEKTPHKOM
Tpunchopmarop cuI0BOI

Tpancdopmarop ¢ auroli u3oaAUMei

TpanchopmMaTop ¢ HErOPIOYHM KHIAKHM JHIJIEKTPHKOM
Tpaucdopmarop ¢ pacueniennoii 00MOTKOI
Tpanchopmarop cnenuambHbI

Tpanchopmarop cyaoBoit

Tpanchopmarop cyxoii

Tpanchopmarop TpexoOMOTOUHBIH

Tpanchopmarop Tpexdasubiii

Tpanchopmarop TaroBwii

Tpanchopmarop 3neKTpOneYHOMH

Yros MAarHMTHOH CHCTEMBI

Ycrpoiicteo I16B

YeTpoiicTBO NMEepeKmodYeHnsi OTBETBICHHSA 00MOTOK
YeTpoiicTBO nepexoueHnsi OTBETBJICHHI 00MOTOK 0e3 BO30yRaeHMsA
YCTpoicTBO PeryMpoOBAHMSA HANPSIKEHAS O HATPY3KO#
VYerpoiicTBo peryJmpoBannsa HanpszKenns Tpancdopmaropa
Ycerpoiicteo PITH

YerpoiicTBo peryimpoBanus TpancGOpMaTOPHOTo arperara
DumbTp TepMocH(pOHHDIIH

X. X. TpanchopMaTopa

Yacrora TpancdopMaTopa HOMMHANBHAS

Yacrs TpancopmaTopa aKTHBHAS

Yuciao cryneHeii B CTepHe

Yuciao cryneneii B spme

IITupyna OKHA MATHHTHOH CHCTEMBI

DKpan eMKOCTHOH 3aIUThI OGMOTKH

Apmo

Spmo GokoBoe

ApMO ¢ MIOCKO#H MMXTOBKOM

Apmo Topuesoe
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2.36
2.8
2.18
212
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2.10
21
25
221
235
221
232
23
24
2.34
222
224
223
2.19
2.20
2.20
228
231
2.1
1.2
2.17
213
237
22
230
2.14
29
26
229
2.33
7.1.17
6.16
6.15
6.16
6.17
6.14
6.17
6.14
6.12
84
9.26
6.1
7.1.8
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7.1.14
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ITPHJIOXKEHHE
Cnpasounoe
BCKN3bl, TOACHAIOIINE HEKOTOPBIE TEPMHWHBI
CrepKueBas MATHUTHAS CHCTEMA BpoHecTepKHEBAS MATHHTHAS CHCTEMA
Tpanchopmaropa (K TepMHHAM: Tpanchopmaropa (x repmumam: 3.16, 3.2,
3.14, 3.2, 3.4, 3.6, 3.7, 7.1.13, 3.6, 3.7, 3.8)
7.1.14, 7.1.17)

N T N s
= f \
\ &

x| | — 1
1
1 I
{L_
| \
] —
A A ' é}/
A — MexXoceBoe paccTosiHue; B — LMpu- 1 — ctepxeHn; 2 — TopueBas YacTb GOKOBOTO
Ha OKHa; H — BBICOTa  OKHa; | — ApMO; sapMa; 3 — G0oKoBoe pMO; 4 — GOKOBas 4acThb
2 — yron; 3 — cTepxXeHb 60KOBOTO IpMa; 5 — TOpLEBOE APMO
Yepr. 1 Yepr. 2
Bponepas MarHMTHAS JAByx00MOTO MBI TpexodmMoTounbIi
cucrema Tpancgopmaro- Tpanchopmarop ¢ Tpanchopmarop ¢
pa (x repmunam: 3.15, KOHIEHTPHIECKHMH KOHUECHTPHYECKHMH
3.2, 3.7) 00MOTKAMH (K TepMH-  OGMOTKAMH (K TepMHHAM
Ham 2.8 un 4.18) 2.9 u 4.18)
1
/— | 7 1 4
|
/ A B ]
| 2
‘ é ‘ I
i HH BH
!
1 — crepxeHp; 2 — GOKOBOE
SAPMO
Yepr. 3 Yepr. 4 Yepr. 5
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JIBoiinas KOHNEHTPH- JIByxo0MOTOIHBII TpexobmMoToTHBII
Yeckas 0OMOTKA aBroTpanchopma- asrorpanchopmaTop
Tpancopmaropa (x TOP (K TepMHHAaM: (x Tepmumy 2.27)
Tepmmny 4.19) 2.26, 4.11, 4.12)
4 7
3
N 2
IS E N I
: 38 :
3 3R H
5 S I
§ 8 ¢
N
S
7 7 »[77 4 /

Yepr. 6 Yepr. 7 Uepr. 8
Pacmennennan Yepe ayiompecs TIpocras WATHH- JByxcnoinas
o0moTxa TpauchopMa-  oGMOYKM Tpanc- ApHuecKas WHIHHAPHIEC-
Topa (k Tepmimy 4.10)  opmaropa (x 0GMOTKA TpaHC- Kast 00MOTKa
Tepmuny 4.20) dopmaropa (K TpaunchopmMaTo-
TepMHAHY 7.24) pa (K TepMuHy
7.2.5)
7 L ! - Q\ 7],
2
7  — Z 3
o | T
1 [3 5!
[ | B
I L 2 o 1 |
4 - 9
1
W,I m
Yepr. 9 Yepr. 10 Yepr. 11 Yepr. 12
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OIUIOXO,Z[()Ba,. s
MHTO) 0TKa HByxxonopas Henpepuisy:
:i’a"“l'::a o BHHTOBas 0§MOTKA ofmoTka Tpancdop-
T DM_?Tol)a (x Tpanchopmaropa (x MaTopa (K TepMHHY
T TepMiny 7.2.13) 7.2.8)

=1 —
éééiﬁ?}i

©OC

Buzast Tpancnosnmm (X TepMunaym P CANAs TPANCHOIHINS
ABHOMEPHO pacnpene
7.2.16 m 7.2.17) NPOBOAOB OOMOTKH ,l;agclq:),pmmpa (x TepMEHY
I'pynnoBas  O6aa I'pymnoag Yepr. 17
TPaAHCIIO- TPAHCIIO-~ TPaHCIIO-
3ULUA 3UL M 3ULNYg
Yepr. 16
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