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5. IIEPEM3IAHUE

Hacrosmuii ctangapT ycraHaBiIMBaeT IpUMEHAEMbIE B HayKe, TEXHUKE U IIPOU3BOACTBE TEPMHHBI U
onpeleleHHss OCHOBHBIX IOHATHH B  oOmactd  cmioBBIX  TpaHcdopmartopoB. CraHmapt
pacnpocTpaHseTcss Ha CHJIOBBIE TpaHC(OpMATOphl - TpexdasHble M MHOTO(a3HBIE MOLIHOCTBIO 6,3
kB-A u 6onee u onHO(a3HbIe MOIIHOCTHIO 5 KB-A 1 Gonee.

TepMuHBI, yCTaHOBJICHHBIE CTAHAAPTOM, O0A3aTENbHBI I NMPUMEHEHHS B JOKYMEHTAIlUH BCEX
BHUJIOB, HAYYHO-TEXHIUYECKOH, yIeOHO! 1 CIIPaBOYHOMN JIUTEpaType.

Crangapt nonuoctsto coorserctyer CT COB 1103-78.

Jnst KaXKI0ro MOHATHS YCTAaHOBJIEH OAWH CTaHAAPTH30BAHHBIH TepMHUH. [IprMeHeHHE TEpMHHOB-
CHHOHHUMOB CTaHJapTU30BAaHHOI'O TEPMUHA 3alpeIlacTcs.

Jnst OTHENBbHBIX CTaHAAPTH30BAHHBIX TEPMUHOB B CTaHIAPTE NPHBEAEHHI B KAYECTBE CIIPABOYHBIX
KpaTkue (HOPMBI, KOTOpbIE pa3penIaercsi NPUMEHATh B CIIydasX, HCKIIOYAIONIMX BO3MOXKHOCTH HX
Pa3IMYHOrO TOJKOBAHUA. Y CTaHOBIICHHBIC ONPEAEICHNS MOXKHO, PH HEOOXOIMMOCTH, H3MEHATD 110
(opMe U3NI0KEHHs, He NOMYCKask HApYIICHNS TPaHUL TIOHATHI.

TepMuHEL, IIOMeYeHHBIE *, HE PACIPOCTPAHSIOTCS Ha aBTOTPaHC(HOPMATOPBEI.

B cranmapre npuBeneH angpaBUTHBIN yKa3aTellb COAEPKAIINXCS B HEM TSPMHIHOB.

B cranmapre uMeercs clipaBOYHOE NMPUIIOKEHHE, COIEpIKallee ICKU3BI, TMOSCHSIONINE HEKOTOPhIE
TEpMHHBI.

CranmapTr3oBaHHBIC TEPMUHBI HAOPAHBI MTOTYKAPHBIM MIPU(TOM, UX KpaTKas (hopMa - CBETIIBIM.

Tepmun Onpenenenne

1. OBIIHUE INOHATHUA

1.1. Tpancdopmartop CraTmdgeckoe >IEKTPOMAarHUTHOE YCTPOMCTBO, WMEIOIIee ABEe Wi Oolee
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1.2. CunoBoii
TpaHncdopmartop

1.3. CunoBoii
TpaHc(OPMATOPHBII
arperar

1.4. Muorodasnas
TpaHc(oOpMaTopHas
rpynna

1.5. MarnuTHoOe noJe
TpaHchopmaTopa

1.6. MaruuTHoe moJie
paccesiHusi 00MOTOK

1.7. MarauTHOe 1moJie
TOKOB HYJIeBOIi
MOCJIeI0BATEILHOCTH

1.8. OcHoBHoOe
MAarHHUTHOE IoJje

1.9. Cropona BbIcIIET0
(cpeaHero, HU31ET0)
HANPSIKEHUsT
TpaHchopmaTopa

1.10. Cxema

UHAYKTUBHO CBS3aHHBIX 00OMOTOK H MMpeAHa3HAUYCHHOC I Hp€06pa3OBaHI/I$I
noCpeACTBOM SHGKT‘pOMaFHI/ITHOﬁ WHAYKIUN O)lHOﬁ MM HCCKOJIBKUX CHUCTEM
NEPEMECHHOI'O TOKA B OAHY WM HECKOJIBKO APYIrUX CUCTEM IICPEMCHHOI'O TOKa

Tpanchopmarop, npenHasHaYeHHBIA Ul MpPeoOpa30BaHMS SIEKTPUUECKOMN
SHEPIUU B JJIEKTPUUECKUX CETAX M B YCTAHOBKAX, MpeJHA3HAUEHHBIX Ui
NpreMa U UCIOIb30BaHUs 3JIEKTPUUECKON IHEPTUU

ITpumevanue. K CHIIOBBIM OTHOCSTCS TpaHC(hOpMaTophl Tpex(dasHbie ¥ MHOrO(a3HbIe
MOIITHOCTEIO 6,3 KB-A 1 6onee, oqHOda3HbIC MOIIHOCTHIO 5 KB-A 1 Oonee

YCTpoiicTBO, B KOTOPOM KOHCTPYKTHBHO OOBEIMHEHBI JBa WK Oojee
CHJIOBBIX TpaHC(opMaropa

I'pynna omHOda3HBIX TpaHCHOPMATOPOB, OOMOTKH KOTOPBIX COEAMHEHBI TaK,
YTO B KaXI0oW H3 OOMOTOK TpYHNIBI MOXET OBITh CO3/aHa CHCTeMa
MIEPEMEHHOT0 TOKa C YUCIIOM (a3, paBHBIM YHCITy TPaHC(OPMATOPOB

[Ipumeuanune. MHorogasHas TpaHchopMaTopHas rpyIia, HMEIoImas TpU oxHo(a3HBIX
TpaHchopMaropa, Ha3siBaeTcs TpexdaszHoil TpaHCPOpMAaTOPHOIT rpymITon

MarnutHoe T1oJe, CO3JaHHOE B  TPaHC()OPMATOPE  COBOKYIHOCTHIO
MAarovTOABIKYHIUX CHJI BCEX €TI0 00OMOTOK M ApYrux qaCTeﬁ, B KOTOPBIX
IIPOTEKAET JIEKTPUUECKUM TOK

HpI/IMe‘{aHI/Ie. I[J'If[ pacyeToB, ONPEACIICHUS IMapaMETPOB U IIPOBEACHUA UCCIIeIOBaHUI
MAardiuTHOE€  I10JI€ Tpchd)opMaTopa MOXET OBbITh YCJIOBHO  pa3fcj€eHO Ha
B3aUMOCBSA3aHHBIE YaCTU: OCHOBHOE II0OJIE, IIOJIE pacCeAHUA 06MOTOK, I10JIE TOKOB
Hy.J'IeBOi;I OoCICA0BAaTCIBHOCTHU U T. 1.

Yactp MarHuTHOro Tmoisi TpaHcdopmaropa, CO3/aHHAs TOW YacThiO
MarHUTOIBIDKYIIMX CHJI BCEX €r0 OCHOBHBIX OOMOTOK, I'€OMETpHYecKas
CyMMa BEKTOPOB KOTOPBIX B Ka)XKIOH (aze 0OMOTOK paBHaA HYIIIO

Ipumeuanue. Ilpenmonaraercs Haldyke TOKA HE MEHEE 4YeM B JBYX OCHOBHBIX
00MOTKax

YacTh MarHuTHOrO Mojsi TpaHchOpMAaTopa, CO3JaHHAS TEOMETPHUYECKON
CYMMO# MarHUTOJBIDKYIIUX CHJI TOKOB HYJIEBOW MOCIIEIOBATEIILHOCTH BCEX
€ro OCHOBHBIX OOMOTOK

Yacte MarHHTHOTO TOJs TpaHC(opMmaTopa, CO3NaHHAS PAa3HOCTBIO CYMMBI
MarHUTOIBIDKYIIUX CHJI BCEX €r0 0OMOTOK M CyMMBI MATHHTOIBIDKYIIMX CHIT
OOMOTOK, CO3JIAIOIIUX IOJ€ paccesHHs OOMOTOK ¥ TOJNIe TOKOB HYJIEBOM
MTOCTIETOBATENEHOCTH OOMOTOK TpaHChopMaTopa

COBOKYIHOCTh ~ BHTKOB W JPYTHX  TOKONPOBOMSIIMX  YacTeH,

NPUCOCANHEHHBIX K 3&XUMaM TpaHchopMaTropa, MeEXIy KOTOPBIMHU
JEUCTBYET ero BEICIIee (CpeIHee WiIH HU3IIee) HATIPSDKEHHE

CoucTtaHue cxem COCIUHCHUA OOMOTOK BBICIIETO KM HH3IIETO HaHpH)KCHI/Iﬁ




coeIMHeHUs
TpaHcdopmaropa

JUIsl IByXOOMOTOYHOTO M BBICIIETO, CPEJHEr0 M HU3IIETO HAINPSHKEHUH UIs
TPEeX0OMOTOYHOI0 TpaHChopMaTopa

IMpumeyanue. Cxema COeAuMHEHHs N-O0OMOTOYHOrO TpaHchopmaropa BKIOUAET N
cxeM 00MOTOK

2. BUIbI TPAHC®OPMATOPOB

2.1. TpancpopmaTop
o011ero Ha3HaYeHust

2.2. CienuaJbHbIi
TpaHcdopmaTop

2.3. HoBbImarommii
TpaHcdopmatop

2.4. Tl oHmxaronmii
TpaHcdopmaTop

2.5. OnHoda3ubIit
TpaHcdopmaTop

2.6. Tpexdazusbrii
TpaHcdopmatop

2.7. Muoroda3nbIii
TpaHchopmaTop

2.8. IByx06MOTOUHBIIi
TpaHcpopmarop*

2.9. TpexodMoOTOYHBIIT
TpaHcpopmarop*

2.10.
MHOroo0MoTOYHbII
TpaHchopmaTop*

2.11. Tpauchopmarop
C HKHIAKHM
AMIJIEKTPUKOM

2.12. MacasiHbIid
TpaHcdopmaTop

2.13. Tpaucdopmarop
C HEroOPIYHM KHIKHM

CuioBoii TpaHC(OpMaTOp, NpeIHA3HAYEHHBIA Ui BKIIOYEHHS B CETh, HE
OTJIMYAIOIIYIOCS OCOOBIMH YCIIOBUSIMH paOOTHI, WITH JJIsl HEOCPEICTBEHHOT O
MHUTaHUS TPUEMHHUKOB 3JIEKTPUYECKON SHEPIHHU, HE OTIIMYAIOIINXCSI OCOOBIMU
YCIIOBUSMH pabOThI, XapaKTePOM HArpy3KH WU PEXXHUMOM PadOThI

Tpanchopmartop, mnpeqHasHAYEHHBIH JUIS HEMIOCPEACTBEHHOTO IUTAHUS
NOTPEOUTENBCKON CeTH WM MPUEMHHKOB 3JIEKTPUYECKON SHEPIUH, €CIIH 3Ta
CeTh WIM TPUEMHHKH OTJIMYAIOTCS OCOOBIMH  YCIOBUSIMH  paboThl,
XapaKTepoOM Harpy3KH WM PEKUMOM PadOThI

HpI/IMeanI/Ie. K YUCITy TaKux ceTe u TNIpUEMHHUKOB 3HeKTpI/I‘{eCKOﬁ OHEprunu
OTHOCATCA ITOA3CEMHBIC IMIAXTHBIE CETU U YCTAHOBKHU, BBIIIPAMUTEIBHBIC YCTaHOBKH,
OJIEKTPUYCCKUEC I1€YU U T.II.

Tpanchopmartop, y KOTOpPOro NEepBHYHON OOMOTKOIl sBiIsieTCs OOMOTKa
HU3IIETO HATPSKEHUS

Tpanchopmarop, y KOTOpPOro NEepBHYHON OOMOTKOIl sBiIsieTCS OOMOTKA
BBICILIETO HANPSKEHUSI

TpancdopmaTop, B MarHUTHOH CHCTEME KOTOPOTO co3zaercs onxHodaszHoe
MAarHuTHOE HoJie

TpancdopmaTop, B MarHMTHOI cHCTeME KOTOPOIrO CO3haercst TpexdaszHoe
MarHuTHOE I10J1e

TpanchopmaTop, B MarHWTHOW CHCTEME KOTOPOTO CO3JAa€TCS MAarHHUTHOE
nose ¢ yuciioM (a3 dosee Tpex

Tpanchopmartop, UMerOLIMH JIBE OCHOBHBIC TaJIbBAHMYECKH HE CBSI3aHHBIC
00MOTKH (cM. uepT. 4)

TpanchopmaTop, UMEONMH TPU OCHOBHBIE TaJbBAHUYECKH HE CBSI3aHHBIC
00MOTKH (cM. 4epT. 5)

Tpancpopmarop, uMerommii Oojee TpPeX OCHOBHBIX TajbBaHHYECKH HE
CBSI3aHHBIX OOMOTOK

Tpancpopmarop, B KOTOPOM OCHOBHOH H3ONHPYIOMIEH cpelnodl u
TETIOHOCHUTENIEM CITYXKHT >KUAKUHN JUIIIEKTPUK
TpanchopmaTrop ¢ IKHOKAM JTUDIEKTPUKOM, B KOTOPOM OCHOBHOH

H30JUPYIOIIeH Cpelod M TEIUIOHOCHTENIeM CIIYXHT TpaHC(HOpMaToOpHOE
Macio

TpanchopmaTrop ¢ KHOKAM JOUIIEKTPUKOM, B KOTOPOM OCHOBHOH
HM30JIMPYIOLIEH CpeAOM M TEIUIOHOCUTENIEM CIY)KUT HETOPIOUMN KUAKHUI




JTUDJIEKTPUKOM

2.14. Cyxoii
TpaHncdopmartop

2.15. Bo3xymmnbIii
TpaHncdopmartop

2.16.
T'azoHanoTHeHHBIH
Tpanchopmartop

2.17. Tpaucdopmarop
¢ JINTOW M30JsIIueit

2.18.
KBapueHnanojHeHHbIH
TpaHcdopmaTop

2.19. Perynupyemslii
TpaHcpopmaTop

2.20. Tpancdopmarop,
peryJupyemblii mox
Harpy3Koii
Tpanchopmarop PITH

2.21. Tpancdopmarop,
nepexJIoYaeMblii 6e3
B030YKIEeHUS
Tpauncpopmarop [16B

2.22. PerynupoBouHbIii
TpaHcdopmatop

2.23.
IlocnenoBarenbHbII
peryJupoBOYHbI
TpaHnchopmatop
(TpancdopMmaTopHbIii
arperar)

2.24. JInneiinpii
peryJIMpoBOYHbIii
TpaHcopmaTop
(TpancdopmaTopHblii
arperar)

2.25.
ABToTpancdopmarop

JAUDBJICKTPUK

TpaHchopmarop, B KOTOPOM OCHOBHOW H3ONUPYIOIICH CPEMOH CITYKUT
aTMoc(epHBI BO3JyX WIM JpYyrod Tra3 WIA TBEPABIH IUIJIEKTPUK, a
OXJIKIatomIel cpenoil aTMoc(hepHBIil BO3IyX

Cyxolf  HerepMeTH4HbIH  TpaHcpopMaTop, B  KOTOPOM  OCHOBHOM
W30JIMPYIOIIEH M OXJIaXTAIOIIEeH Cpelor CIYKUT aTMOCc(epHBIH BO3TyX

Cyxoll repMeTHuHbII TpaHcopMaTop, B KOTOPOM OCHOBHOM H30JHMPYIOIIEH
Cpeoi U TEIUIOHOCUTEIEM CIYKHUT BO3yX WIHM APYroi ras

Cyxoii TpaHcpopMaTop, B KOTOPOM OCHOBHOW H3OJUPYIOIICH cpemoil u
TETUTOHOCHUTEJIEM CITYXKHT 3JIEKTPOU3OJIAIIMOHHBIN KOMITAYH/T

Cyxoit Tpancopmarop B 0Oake, 3alOJTHCHHOM KBapLEBBIM IECKOM,
CITY)KAIl[IM OCHOBHOH M30ITUPYIONIEH CPEIOH U TEILIOHOCUTEIEM

TpancdopmaTop, JAOMyCKAIONINA PEryIUPOBaHHE HAMPSHKCHHS OJHON WIIH
Oonee OOMOTOK IpHM MOMOIIM CHENUAIBHBIX YCTPOWCTB, BCTPOSHHBIX B
KOHCTPYKIUIO TpaHcdopmaropa

Perynupyemslit TpaHchopmarop, JIOITYCKaOLM I peryaupoBaHue
HaIpsDKeHUs XOTs Obl OJIHOW M3 ero oOMOTOK 0e3 nepepbiBa Harpy3ku u 0e3
OTKIIFOYEHUsI ero 0OMOTOK OT CETH

Ipumeuanue. JIpyrue oOMOTKM TpaHC(OpMATOpa, PEryIUPYeMOro IoJ Harpys3Kow,
MOT'YT HE MMETbh PEr'YJIMPOBaHUS WM UMETh TIepeKiIioueHne 0e3 Bo30yKaeHus

Perynupyembpiii TpaHcdopmarop, JIOITYCKaOUIU I peryinupoBaHue
HAaIpPSDKEHUsI yTEeM TEePEeKII0YeHNs] OTBETBIICHUI 0OMOTOK O3 BO30YKICHUS
H0CJIe OTKJIIOYEHUSI BCEX €ro 0OMOTOK OT CETH

Ipumeuanue. [lonstue "mepexiaroueHue Oe3 BO30YXKICHUS" MOXKET ObITH OTHECEHO
TaKKe K OJHOM MJIM HECKOJIBKMM OOMOTKaM TpaHc(OpMaTropa, PeryaupyeMoro Imoj
Harpy3kou

Perynupyemsblit TpancdopmMaTop, NpeaHa3HAYCHHBINA ISl BKJIIOUSHHUS] B CETh
WIA B CHIOBOH TpaHC()OPMATOPHBIH arperaTr C LEIbI0 peryInpOBaHUs
HaNpsDKEHUS CeTH WU arperarta

PerynmupoBounsiii  TpaHchopMaTop (TpancdopmaropHblii  arperar),
BKJIFOYAaEMBbIi TIOCIIEA0BATEIBHO C IPYIHM TPaHC(HOPMATOPOM CO CTOPOHBI
HEUTpaJH WIK CO CTOPOHBI JIMHUM C IIENBI0 PEryJHPOBaHUS HANPSUKSHUS Ha
32)KUMaX JIUHUH

PerynupoBounsiii TpanchopmaTop (TpaHCPOPMATOPHBIN arperaT), omHa U3
OOMOTOK KOTOPOTO BKJIIOYAeTCS IIOCIEAOBATENFHO B CETh C ICNBIO
PEryIHpOBaHUS HAIIPSHKEHUS CETH

Tpancdopmarop, nBe mwim 6o1ee 0OMOTOK KOTOPOT'O TalbBAHIUYECKH CBSI3aHBI
TaK, YTO OHH UMEIOT OOLIYIO YacTh




2.26. JIByX00MOTOYHBIH
aBToTpaHcgopmaTop

2.27. Tpexo0MOTOYHbIi1
CHJIOBOI
aBToTpaHcgopmaTop

2.28. PynunaHbIii
TpaHncpopmartop

2.29. Tarosblit
TpaHncpopmartop

2.30. CynoBoii
TpaHcopmaTop

2.31. CBapounbIii
TpaHcopmaTop

2.32.
IIpeoGpa3oBaTenbHbIi
TpaHchopmatop

2.33. DaexTponevHoi
TpaHchopmaTop

2.34. IlyckoBoii
TpaHcdopmaTop

2.35. IlepenBu:kHOIT
TpaHcpopmaTop

2.36. I'epmeTnyHBIiH
TpaHchopmatop

2.37. Tpancdopmarop
¢ pacuienyieHHon
o0MoTKOM
(pacuenJjieHHbIMH
00MOTKaMHU)

ABTOoTpaHchOopMaTop, UMEIOIIUA BE OOMOTKH, I'ajJbBAHUYECKH CBSI3aHHBIC
TaK, 4TO OHM HMEIOT OOIIYI0 YacTh, U HE HMEIOIIUI JPYrUX OCHOBHBIX
00MOTOK (CM. 4epT. 7)

CuiioBoii  aBTOTpaHCPOPMATOp, JBE OOMOTKM KOTOPOrO HMEIOT OOIIYIO
YacTh, & TPEThS OCHOBHAS OOMOTKA HE UMEET IaJIbBAHUYECKOH CBS3H C BYMS
MIEPBBEIMH 00MOTKaMU (CM. YepT. §)

TpaHcopmartop, npeTHA3HAYCHHBIH JJI1 YCTAHOBKH M pa0OTHI B PYyJHHUKAX U
maxrax

TpaHnchopmarop, mpeAHA3HAYCHHBIA JUIS YCTAHOBKH U PabOTHI
3IEKTPUYECKOM HIIN TEITUI03JIEKTPUUECKOM IMOJIBUKHOM COCTaBe

Ha

Tpanchopmarop, nperHa3HAYEHHBIN JJIs1 yCTAHOBKU M PaOOTHI Ha CyJax

Tpancdopmarop, nperHa3HAYCHHBIH IS MUTAHUS YCTAHOBOK 3JICKTPHUYCCKON
CBapKu

Tpanchopmartop, npenHa3HaYeHHbIH s pabOThl B  BBIIPSIMUTENBHBIX,
WHBEPTOPHBIX U  JPYrUX  YCTAHOBKaX, MpeoOpa3ylolMX  CHCTEMY
MEPEMEHHOT0 TOKAa B CHUCTEMY IIOCTOSITHHOTO TOKa U, Hao0OpoT, NpHU
HETIOCPEACTBEHHOM MOAKIOYEHUN K HUM

Tpanchopmartop, mnpeAHa3HAYEHHBIH JUIS MUTAHUS OJIEKTPOTEPMUUYECKUX
YCTaHOBOK

Tpanchopmarop wmnm  aBroTpaHchopMmarop,  MpeAHA3HAUCHHBIN
M3MCHCHHS HAMPSDKCHHS CTYIICHIMH [IPH IIYCKE dJIEKTPOJBUTATENCH

ISt

TpanchopmaTop, KOTOPBIH MOXHO IEPEBO3UTH IO JKENE3HOH J0pore Wiu
JPYTUM BUIIOM TPAHCIOPTA, IPAKTHYECKH 0e3 AEMOHTaXa y3JI0B U AeTanei u
6e3 cnuBa Macia, MNpeAHa3HAYEHHBIM JUIi HCIOIb30BAaHUS B KauecTBE
HEPEBIKHOTO pe3epBa

TpaHchopMaTop, BBINOJIHEHHBI TaK, YTO WCKIOYAETCS BO3MOXKHOCTD
COOOIIEHNST MEXKAY BHYTPEHHUM MPOCTPAHCTBOM €ro 0aka M OKpyKaromiei
cpenoi

TpanchopmaTop, UMEIONIHI OJHY PACIIEITICHHYI0 OOMOTKY (ABE HiH Ooliee
pacIernyieHHBIX 0OMOTKH)

3.

MAT'HUTHASA CUCTEMA TPAHC®OPMATOPA

3.1. MaruuTHast
cucremMa
Tpancopmaropa

3.2. Crep:xeHb

3.3. lnamerp crep:kHs

3.4. MexoceBoe

KoMmnekT miacTuH WiaM APYruxX 3JEMEHTOB M3 3JIEKTPOTEXHHUYECKOH CTan
WIN Jpyroro (heppoMarHUTHOrO Marepuana, COOpaHHBIX B ONpPENCICHHON
reoMeTpuueckoil (Qopme, nperHa3HAUEHHbIH M JIOKAJIM3alMH B HEM
OCHOBHOT'O MarHUTHOTO ITOJIs1 TpaHc(opmaTopa

YacTe MarHUTHOM CHCTEMBI, Ha KOTOPOH PacIoiaraloTcs OCHOBHBIC OOMOTKH
Tparcdopmaropa (cM. gept. 1-3)

Jmamerp OKPYKHOCTH, B KOTOPYIO BIICAaH KOHTYp CTYIEHYAaTOrO WU
KBaJPaTHOTO MONEPEYHOr0 CEUECHHS CTEPKHSI MArHUTHON CHCTEMBI

PaccrosHre MeXOy TNPOMONBHBIMH OCSIMH JBYX COCEIHHX CTEepyKHEH




PaCCTOSIHUE CTEepKHeN

3.5. AKTHBHOE ceueHue
CTepKHA (ApMa)

3.6. SIpmo

3.7. BokoBoe sipMO

3.8. TopueBoe spmo

3.9. IL.iockan
MArHUTHafA cucreMa

3.10.
IIpocTpancrBeHHasn
MArHHUTHasi CHCTeMa

3.11. CummeTpuuHas
MArHHUTHAasl CHCTeMa

3.12. HecumMmeTpuYHast
MAarHHTHAsI CHCTeMa

3.13. Pa3BerBjieHHasn
MAarHUTHAs CHCTEMa

3.14. Crep:xueBast
MAarHHTHAsI CHCTeMa

3.15. BponeBas
MAarHHTHAsI CHCTeMa

3.16.
BponecrepixHeBast
MATHUTHAs1 CHCTEeMa

3.17. IllluxToBaHHast
MAarHUTHAs CHCTEMA

3.18. CTbikoBast
MAarHUTHAs CHCTEMA

3.19. HaBuras
MArHUTHAs CHCTEMA

MAarHUTHOHM CHCTEMBI (CM. depT. 1)

CyMMapHast TIoImab MornepevyHoro ceueHus (eppoMarHiTHOTO MaTeprala B
TIONIEPEYHOM CEUEHHH CTEpPXKHS (spMa)

Yactp MarHMTHOW cuCTeMBl TpaHcopmaropa, He Hecymass OCHOBHBIX
00MOTOK U CITy»Kamiast AJIsl 3aMbIKaHHsI MArHUTHOU 1enu (cM. uepT. 1, 2)

SIpMo, coeanHSIIONIEe ABa KOHI[A OJJHOTO M TOTO JKe CTepsKHs (cM. uepT. 1-3)

Ipumeuanne. MoxHO pa3nuuarh OOKOBYIO 4acTb OOKOBOIO spMa, OChb KOTOPOI
napajienbHa IPOJIOJIBHOM OCH CTEp)KHSA, U €ro TOPLEBYI0 4acTb, OCb KOTOPOil
TIepIEeHANKYIISIpHA 3TOH OCH

SIpMo, coeauHsIONIEee KOHIIBI IBYX HJIH 0OJIee Pa3HBIX CTePXKHEH (CM. 4epT. 2)

MarnutHas CcHuCTEMa, B KOTOpOﬁ MPOJAOJBHBIC OCHU BCCX CTep)KHeﬁ nu sapMm
PacCIlOJIOKEHEBI B OZ[HOﬁ IIJIOCKOCTH

MaruurtHasi cuctema, B KOTOPOU IPOAOJIBHBIE OCH CTEP>KHEW WU SIpM, WU
CTEPKHEN U SPM PACIIONIOKEHbI B PA3HBIX IUIOCKOCTSIX

MaruuTHas cuctema, B KOTOPOH BCE CTEP)KHU UMEIOT OAMHAKOBYIO (opMmy,
KOHCTPYKIUIO U pa3Mepbl, a B3aUMHOE PACIOIOKEHHE JTI000ro CTepXKHA 110
OTHOILIEHUIO KO BCEM sIpMaM OAMHAKOBO JJISl BCEX CTEPIKHEN

MarsuTtHas cucteMa, B KOTOPOH OTAENbHBIE CTEP)KHH MOTYT OTJIIMYATHCS OT
JpYTUX CTep)kHeH 1o ¢opMe, KOHCTPYKLMH WIM pa3MepaM WIH B3aHMMHOE
PACIIONIOKEHUE KAKOI'0-THOO CTEp)KHS 10 OTHOIICHHIO K IPYIMM CTEp)KHAM
WM SIpMaM MOXET OTJIMYaThCs OT PACIIOIOKEHHUS JTI000r0 APYTroro CTEP KH

MarnuTtHas cucrema, B KOTOpOH MarHUTHBIN [IOTOK CTEPKHS IPU IIEPEXOE B
SpPMO pa3BeTBIIAETCS HA JIBE WM OoJee yacTeit

MarHuTtHasi cucrteMa, B KOTODOW SpMa COENUHSIOT pa3Hble CTEPKHH U HET
OOKOBBIX ApM (cM. uepT. 1)

MarHuTtHas cucTeMa, B KOTOpoil 00a KOHIIa KaXJOTro CTEPKHS COSIUHAIOTCS
HE MeHee YeM JBYMs OOKOBBIMU sipMaMu (CM. 4epT. 3)

MarnuTHasi cucrema, B KOTOPOH 4acTh CTep)KHEil UMeeT OOKOBBIC sipMa WIN
KaXKIBIH cTepKeHb - He OoJee yeM ogHO OOKOBOE SIPMO

MarHutHasg cucreMa, B KOTOPOIl CTEpKHHU M sipMa C IUIOCKOM IIMXTOBKOM
COOMPAFOTCS B MEPEIUIET KaK [ebHask KOHCTPYKITHS (CM. depT. 2)

MarHuTtHasi cucTeMa, B KOTOPOH CTEp)KHH M sipMa MM OTHCNbHBIC YacTH,
coOpaHHBIE W  CKpEIUIEHHBIE pa3fenbHO, Ipu CcOOpKe  CHCTEMBI
YCTaHABIIMBAIOTCS BCTHIK

MarnuTtHas cucrema, B KOTOPOH CTEp)KHH M sApMa 00pa3yloTcs B BHIC
LIETbHOM KOHCTPYKLUMM IIYTEM HABHUBKM U3 JIGHTOYHOW WM PYJIOHHOM
3JIEKTPOTEXHUUECKOM CTaIHN

4. OBMOTKHU TPAHC®OPMATOPA




4.1. BUTOK 00MOTKH

4.2. O6moTKa
TpaHcdopmaropa

4.3. OcHoBHast
00MOTKA

4.4. BciomorartejbHast
00MOTKa

4.5. llepBuunas
o0MOTKAa
Tpancdopmaropa

4.6. BropuuHas
0o0MOTKAa
Tpancdopmaropa

IIpoBOgHMK, OTHOKpPaTHO OXBATBHIBAIOUIMHA YacTb MArHUTHOW CHCTEMBI
TpaHcopmaropa, 3IIEKTPHYECKHH TOK KOTOPOI'O COBMECTHO C TOKAMH
JIPYruX TaKuX MPOBOJHUKOB W JAPYTMX dYacTel TpaHchopmaropa co3lacT
MarHuTHOE IojJie TpaHc(opMaropa M B KOTOPOM IIOJ JIEHCTBHEM 3TOTO
MarHUTHOTI'O TOJISE HABOAUTCS 3JIEKTPOJBIDKYIAS CHIIa

ITpumeuanue. BUTOK 0OMOTKH MOXET OBITH 00pa30BaH HECKOJBLKHMH TMapajiieIbHO
COCTMHCHHBIMU TPOBOJTHUKAMHU

COBOKYITHOCTh BHTKOB, OOpa3yIOMIMX O3JIEKTPUYECKYI0 IIelb, B KOTOPOI
CYMMHPYIOTCSl DJIEKTPOJBIDKYIINE CHJIBI, HaBEJCHHBIE B BHTKaX, C LEJIbIO
TIOJIYYEeHHS! BBICILIETO, CPEAHEr0 WM HU3LIEro HANpsDKEHUs TpaHchopMaTopa
WK C IPYTOH LENbI0

IIpumevanus:

1. B tpexdasnom m MHOrodazHom tpancdopmartope (TpaHCHOPMATOPHOH TpymIie)
mox "oOMOTKOH" MOzpa3yMeBaeTcss COBOKYIHOCTh COENMHSEMBIX MEXTy coboit
00MOTOK OJTHOTO HAIpsDKEHHS BceX (a3

2. B onmrodasznom tpanchopmarope nox "oOMOTKOI" mojpazymMeBaeTcs COBOKYITHOCTb
COEMHIEMBIX MEXIy co00i 0OMOTOK OJTHOTO HANpPSHKEHHsI, PACTIOIOKEHHBIX Ha BCEX
€ro CTEPIKHSIX

OOmMoTka  TpaHchopmaTopa, K  KOTOPOW  TOJBOAUTCS  JHEPTHUs
npeobpa3yeMoro, WId OT KOTOPOH OTBOMMTCS SHEPrHs MpeoOpa3oBaHHOTO
MEPEMEHHOTO TOKa

INpumeuanue. CunoBoit TpaHchOpMATOp UMEET HE MEHEE JIByX OCHOBHBIX OOMOTOK

OOmotka TpaHchopMaTopa, He MpeJHA3HAYCHHAs HEMOCPEACTBEHHO IS
npreMa SHeprud npeodpasyeMoro WM OTAAYM PHEPruH Mpeodpa3oBaHHOTO
NEepPEeMEHHOI'0 TOKa, MM MOLIHOCTh KOTOPOH CYIIECTBEHHO MEHBIIE
HOMMHAJIBHOH MOIIHOCTH TpaHc(hopMaTopa

Ipumeuanue. BenomorarensHast 0OMOTKa MOXKET ObITh NpeAHa3HAa4YeHa, HapuMmep,
JUISL KOMIEHCAllUd TPeThed rapMOHMYECKOH MarHUTHOTO MOJs, NMOAMAarHUYMBaHHS
MarHUTHOM CHUCTEMBl MOCTOSHHBIM TOKOM, IMTAaHHMSA CETH COOCTBEHHBIX HYX[
OrpaHNYEHHOH MOIIHOCTH U T.II.

Obmorka  TpaHchopmaTopa, K  KOTOPOH  TOABOAUTCS  DHEPTHUS
npeoOpazyeMoro ImepeMeHHOI0 TOKa

[pumeyanue. TepMuH mpuMeHUM K JIFOOOMY 4UCITy 0OMOTOK TpaHchopMaTopa, eciiu
HampaBlieHHE Mepeladn JHeprud OT HHUX K APYTMM OOMOTKaM TpaHc(opmaropa
SIBIISIETCSI OMPEICTICHHBIM

Obmorka  TpaHcopmaTopa, OT  KOTOPOH  OTBOAWTCS  DHEPTHUsA
npeoOpa3oBaHHOTO MIEPEMEHHOr0 TOKa

Ipumeyanue. TepMUH NPUMEHUM K JII000MY YHCIly 0OMOTOK TpaHc(hopMmaTopa, eciu
HalpaBJeHWEe Mepejayd SHEPrud K HUM OT JPYrHX OOMOTOK TpaHcdopmaropa




4.7. O0OMOTKA BbICILIET0
HANPS2KeHUsI
TpaHcdopmaropa
*Oomorka BH

4.8. O0OMOTKA HU3IIETr0
HANPSKeHUsI
TpaHcdopmaropa
*Oomorka HH

4.9. O6MoTKA cpeHero
HaNPsI>KEeHUs
TpaHcopMmaTopa
*O6morka CH

4.10. Pacumeniennast
00MOTKA

4.11. O6mas 00MoOTKA
aBToTpaHcopmMaTopa

4.12.
IMociaenoBaTesibHAs
00MOTKa
aBTOTpaHchopmaTopa

4.13. OomoTKa
BBICILIETr0 HATPSIFKEH ST

aBTOTpaHchopmaTopa
Oomorka BH

4.14. OomoTtka
CpeIHero HampsiKeHust

aBTOTpaHchopmaTopa
Oomorka CH

4.15. OomoTtka
HU3IIET0 HATPSIZKEeHHsI
aBTOTpaHchopmaTopa
Oomorka HH

SABJISACTCA OIPCACICHHBIM

OcHOBHast 0OMOTKa TpaHC(bopMaTopa, nMCronIias HanOOJIbIIIee HOMUHAILHOE
HAIIPpS’KCHUE 110 CPABHCHUIO C IPYTUMHA €TI0 OCHOBHBIMU 00MOTKaMHu

OcHoBHas 00MOTKa TpaHc(hopMaTOpa, UMEIOIAsi HANMMEHbIIEe HOMHHATBHOES
HaMpPsUKEHUE 10 CPABHEHHIO C IPYTUMHU €r0 OCHOBHBIMH OOMOTKaMHU

ITpumevanne. OOMOTKa HH3MIETO HANPSHKEHHUS PETYIMPOBOYHOrO TpaHcdopmaropa
MOXXET UMeTh OoJiee BEICOKHI ypOBEHB M30JISIINN, Y9eM OOMOTKH BBICIIETO U CPEIHETO
HaTPSHKEHUS

OcHoBHas 0OMOTKa TpaHC(oOpMaTopa, HOMHHAJIBHOE HAIPSHKEHHE KOTOPOU
SIBJISICTCS TIPOMEKYTOUYHBIM MEKY HOMUHAIBHBIMHU HAMPSDKECHUSIMH 00OMOTOK
BBICIIIETO U HU3IIETO HAMPSHKEHUS

[Mpumedyanme. OOMOTKA CpeHET0 HANpPSHKEHHs PEryIHpOBOYHOrO TpaHchopMmaropa
MOXXET HWMeTh OoJiee BBICOKHI YpOBEHb H3OJSIMH, 4YeM OOMOTKa BBICIIETO
HaIpsHKEHHS

OOmoTtKa, cocrosimiasi U3 JBYX WM Ooliee rajlbBAHUYECKH HE CBS3aHHBIX
lIaCTeI‘;I, CyMMapHass HOMHUHaJIbHass MOIIHOCTb KOTOPBIX, KaK IpaBUJIO, paBHa
HOMUHAIBHOM MOINHOCTH TpaHC(OpMAaTopa, HampsHKEHHS KOPOTKOTrO
3aMBIKAHUS ~ KOTOPBIX  OTHOCHTENBHO JAPYruX OOMOTOK  (0OMOTKH)
IPAKTUYECKH PaBHBI MEXAY COOOH, M KOTOpBIE NOMYCKAIOT HE3aBHCHMYIO
JpYT OT Ipyra Harpy3Ky Wid nuTaHue (cM. 4ept.9)

Ipumeyanne. COBOKYITHOCTh 4acTeil pacIICIUIEHHOW OOMOTKH CYHMTAeTCs OIHOM
00MOTKOI

OOMoTKa, ABIAOMIAsACS 00IIeH YacThio ABYX OOMOTOK aBTOTpaHc(hopMaTopa
(cMm. gept. 7)

OOmMmoTKa aBTOTpaHC(oOpMaTopa, BKIIOYaeMas ITOCIEAOBATENbHO C oOIeit
00MOTKOI (CM. uepT. 7)

COBOKYITHOCTh BUTKOB, B KOTOPBIX HHIYKTHPYETCS JJIEKTPOABIDKYIIASA CHIIA,
HCTIONB3yeMast IS TOTYYEHHs BBICILIETO HAIIPSHKEHUS aBTOTpaHc(hopMaTopa

COBOKYITHOCTh BUTKOB, B KOTOPBIX MHIYKTUPYETCS IEKTPOABIKYIAs CHIIa,
HCTIONB3yeMast IS TOTYIEHHs CPETHET0 HAIIPSHKEHHS aBTOTpaHchopMaTopa

COBOKYITHOCTh BUTKOB, B KOTOPBIX HMHIYKTHPYETCS JIEKTPOABIDKYIIAS CHIIA,
WCTIONB3yeMast ISl TOTydeHHs HU3IIETO HaMpsDKEHHUST aBTOTpaHchopMaTopa




4.16. OdmoTka (a3sl

4.17. OomoTKAa
CTEPIKHS

4.18.
Konuentpuueckue
00MOTKH

4.19. Ipoiinas
KOHICHTPHYCCKAS
00MOTKA

4.20. Yepenyrommuecst
00MOTKH

4.21. PeryaupoBo4Has
00MOTKA
PO

4.22. OdmoTKa rpyooro
peryJupoBaHust
PO rpy0as

4.23. OOMOTKA TOHKOI0
PeryImpoBaHust
PO Tonkas

4.24.
Komnencaunonnas

00MOTKa
KO

4.25. CereBasi 00MOTKA

4.26. BenTuiibHast
00MOTKA

4.27. I'pynna
coeTHHEeHHsI 00MOTOK
TpaHchopmaTopa

4.28. HeiiTpaiab
00OMOTKH

Omna u3 oOMoTok opHO(aszHOro TpaHchopMaTopa WIM YacTb OOMOTKH
Tpexda3zHoro wixn MEOroasHoro Tpanchopmaropa, oopasyromas ee hazy

YacTp nnn nenasi 0OMOTKa BBICIIET0, CPEAHEro WM HU3LIETO HalpsHKEHUS,
pacrionoXeHHasi Ha cTep kHe TpaHcdopmaropa

[Ipumeuanne. B aBrorpancdopmarope mom OOMOTKOH CTEp)KHS MHOIpazyMeBaeTcs
o01mast UM 1mocienoBaTeIbHas 0OMOTKa

OOMOTKM CTepHsI, U3TOTOBJICHHBIE B BHJE LWIMHAPOB U KOHIIEHTPHYECKU
PpacTiono)XXeHHbIE Ha CTEP)KHE MArHUTHOW CHCTEMBI (CM. 4epT. 4, 5)

O6MOTKa, COCTOANIAs U3 JBYX IMIMHIPAYECKUX YACTEH, PACTIONOKEHHBIX HA
CTEpI)KHE MArHUTHOM CHCTEMBI KOHIEHTPHYECKH C JIBYX CTOPOH APYroi
00MOTKH (cM. uepT. 6)

OOMOTKM  BBICIIEr0 W  HHU3IIEro  HampshkeHWs  TpaHchopmaTopa,
YepeayIolrecss B OCEBOM HalpaBleHUH cTepxHs (cM. uepT. 10)

OTnenbHO BBIMOJNIHEHHAs 4YacTh OOMOTKHM TpaHc(opmMaropa,
OTBETBJICHUS, IIEPEKIII0YAEMbIE IIPU PETYIUPOBAHUN HAIIPSKECHUS

HAMEIoIIas

OTaenbHO BBITIONIHEHHAS. YacTh PEryJMPOBOYHONH OOMOTKH, HAmpsDKEHUE
MEXAY COCEAHUMM OTBETBICHUSIMHU KOTOPOH DPABHO CyMME HalpsKEHWIt
HECKOJIBKUX CTYIIEHEH peryaupOBaHuUs

OtTzmenbHO BBIOMHEHHAs YacTh PETYIUPOBOYHOH OOMOTKH,
OTBETBJICHUSI, COOTBETCTBYIOIUE KaXI0M CTYNEHU PEryIUpOBaHHs

HAMEIoIIas

BcrnomorarenpHass 0oOMOTKa, pacnonaraeMas Ha CTEPXKHSIX WIH ApMax c
LeNbI0 KOMIICHCALMY YacTeld MarHUTHOTO 10JIA TpaHcdopMaTopa.

IIpumeuanue. Bo3moxkHa, HampuMep, KOMIICHCALMs MAarHUTOIBIIKYILEH CHJIbI
PEryaMpoBOYHOH OOMOTKM, MAarHUTHOIO HOJS HYJEBOH IOCIE0BATENBbHOCTH, IO
TpeTheil rapMOHUYECKON U JIp.

OO6MoTKa TpeoOpa3oBaTebHOrO TpaHc(opMaTopa, IPUCOSIUHIEMAast K CEeTH
MepeMEHHOr0 TOKa

OOmoTKka TpeoOpa3oBaTenbHOro TpaHchopMaTopa,
BEHTHJIBHBIM MpeoOpa3oBaTesisiM

InpucoeanHsieMas K

VYTi0BOoe cMelIeHHe BEKTOPOB JHHEWHBIX SIEKTPOIBIDKYIIUX CHI OOMOTOK
(cTOpOH) cpemHero M HHU3IIErO HANpPSHKEHWH 110 OTHOLIGHHIO K BEKTOpaM
COOTBETCTBYIOIINX AIIEKTPOABIKYIINX CHJI OOMOTKHA (CTOPOHBI) BBICIIETO
HAaIpsDKESHUS

OO6mas Touka 0oOMOTOK (a3  Tpexda3zHOrO  WIIH
TpaHchopMaTopa, CoenuHIEMbIX B "3Be3ay" wiu "3ur3ar”

MHOTO(a3HOTO

Ipumeyanue. B oqnodazHom TpaHchopMaTope - 3aKHM 0OMOTKH, MpeTHa3HAYCHHBIH
JUIsL TIPHCOCIMHEHMS K OOlIedl TOuKe NpH COSAMHEHHH OOMOTOK TpexdasHon
(muOrOda3HO#) rpymisl B "38e3ay wiy "3ursar’




4.29. OTBeETBJIEHHE
00MOTKH

4.30. OcHoBHOE
OTBETBJIEHHE 00MOTKH

4.31. IToy10:KUTETLHOE
OTBETBJICHHE 00MOTKH

4.32. OrpunarenabHoe
OTBETBJIECHHE 00MOTKH

OTBOZ[, l'[pI/ICOGJ_'[I/IHeHHBII\/’I K OIHOMY H3 BHUTKOB U HO3BOJ'I$IIOIIII/II71
HCIIOJIB30BATh 4aCTh O6MOTKI/I, 3aKaHYMUBAKOLIYIOCS 9TUM BUTKOM

OTBeTBIICHHE, HA KOTOPOM O0OMOTKa TpaHC(opMaTropa HMeeT HOMHHAIBHYIO
MOIIHOCTh NP HOMUHAJIBHOM HAMPSLKEHUU

[lpumeuyanne. B cnemmanbHeIX TpaHCpOpMaTopax M B OTHEIBHBIX CIIydasx B
Tpancopmaropax oOIIEro Ha3HAYEHHS OCHOBHOE OTBETBIECHUE OIpeeIsIeTcst
HOPMATUBHBIM JIOKYMEHTOM

OTBeTBHeHHe, TaK pPacCIlOJIOKECHHOC B O6MOTK€, 4TO IpH €ro BKIHOYCHUU
YBEIIMYUBACTCA HuUCJiIo BUTKOB C OJIMHAKOBBIM HalpaBJICHUEM
3J'IeKTpO[[BPI)KyHIeI>i CWIBbI MO CPAaBHEHHWIO C YHWCJIOM BUTKOB Ha OCHOBHOM
OTBCTBJICHUHU

IIpumeuanue k Tepmunam 4.31 u 4.32. Ilpu peBepcHpOBaHMU PETYINPOBOYHOM
OOMOTKM OIHO W TO JKE€ OTBETBICHHE MOXET OBITh ITOJOKHTEIFHBIM HIIH
OTpULATEIbHBIM

OTBCTBHCHI/IC, TaK pPacCIlOJIOKECHHOEC B O6MOTKC, 4TO IpH €ro BKIHOYCHUH
YMEHBIIACTCA YHUCJIO0 BHUTKOB C OJJMHAKOBBIM HaIlpaBJICHUEM
SHCKTpO]lBPI)KyLLICﬁ CWIBI MO CPaBHECHHWIO C YHUCJIOM BHUTKOB Ha OCHOBHOM
OTBCTBJICHUHU

5. 130J10USA TPAHCOOPMATOPA

5.1. U3oasumst
Tpancopmaropa

5.2. Buyrpennsis
W30JIS LMST

5.3. BHemnsis
H30JIUs

5.4. Mexnypazuas
W30S

COBOKYITHOCTh M3OJISAMHOHHBIX JCTajeil W 3amoNHSIOmEeH TpaHchopMaTop
H30JIIIMOHHON Cpeibl, HUCKITIOYAIONIas 3aMbIKAaHAE METAIMYECKAX YacTei
TpaHchopMaTopa, HAXOIAIINXCS BO BPEMsI €ro pabOTHI MO HATIPSDKCHHUEM, C
3a3eMJICHHBIMH YaCTSAMH, a TaKXKe YacTed, HAXOMAIIMXCS TOJ PasHBIMH
MOTEHI[UATIAMH, MEXY COO0H

Wzonsiumst BHyTpu Oaka TpaHcdopmaropa B Macie WIH APYrOM IKHIKOM
IM3JIeKTpUKe (BHYTpU Oaka IepMETHYHOro TpancdopMaropa, 3aloiIHEHHOIO
BO3IYXOM HJIU I'a30M) HJIM BHYTPH 3aIIONHSIOMIEr0 TpaHC(HOpMaTOp TBEPAOro
IIADJIEKTPUKA

IIpumeuanue. OCHOBHBIM MPU3HAKOM BHYTPEHHEH M3OJALUH SBISETCSA MPAKTUYECKAST
HE3aBUCHMOCTb €€ 3JIEKTPUYECKOI IPOYHOCTH OT BHELITHUX aTMOC(EPHBIX YCIOBHI

W3omsnus B Bo3ayxe CHapyXxH 0aka TpaHcopmaropa

[Ipumeuanus:

1. OCHOBHBIM MpPU3HAKOM BHEIIHEH W3OJAIMU SBISETCS 3aBUCUMOCTH €€
ANEKTPUUYECKOM MPOYHOCTH OT ATMOC(EPHBIX YCIOBUIA

2. BHenHss M30J1s1Ms B BO3AYIIHOM TpaHc(hopMaTope - H30JISLHUS BHE MPOCTPAHCTBA,
Or'PaHMUYEHHOTO0 HAPY)KHOW LMIUHAPHYECKON MOBEPXHOCTHIO HAPYKHOH OOMOTKH H
OmmKalIIIMU K 0OMOTKaM MOBEPXHOCTSIMU MarHUTHOW CHCTEMBbI

Wzomsamus mexay oOMOTKaMu pa3HBIX (a3 TpaHcopmaTopa




5.5. I''maBHast N30/ 1Us
00MOTKH

5.6. IlponoabHas
H30JISAIUsSE 0OMOTKH

5.7. KonueBas
H30JAIUSA 00MOTKH

5.8. EMkocTHasn
3alATAa 0OMOTKH

5.9. EMKoCTHOE KO/IbIIO0
00MOTKH

5.10. Okpan
€MKOCTHOM 3aIIUTHI
00MOTKH

5.11. Dkpanupywoumii
BHTOK 00MOTKH

5.12. O6moTKa ¢
HerpaJyMpoBaHHOI
H30JIsIHei

5.13. O6moTKa ¢
rpaJyHpoBaHHO¥
H30JIs I Hei

5.14. Tepmuyeckuii
CPOK CJIYKObI
U30JISI MM

5.15. HoMuHaJIbHBII
TepMUYECKHii CPOK
CIIYKObI M30JISIIIMHI

I/I30J'I$IIII/I${ OOMOTKH OT YacTeli 0CTOBA U OT APpYrux 00MOTOK

Wzomsamus Mexay pa3HbIMA TOYKaMHu 0OMOTKH (pa3sl TpaHcopMaTopa

[Ipnmedanune. M3omsmust MeXmy pa3HBIMH TOYKaMH OOMOTKH (as3bl, HalpHMep,
MEXJly BUTKAMHU, CIOSIMH BUTKOB, KaTYLIKaMH, 3JIEMEHTAaMH E€MKOCTHOW 3alllUThl U
T.IL

I/IBOJ'IHIII/IOHHHG KOHCTPYKIIMM W JA€TAJIH, CHIYKallUC I H30JIUPOBAHUA
TOPLEBBIX yacreii 0OMOTOK OT sApMa, SAPMOBBIX 0aJIOK M METaJUIMYECKHX
MpeCCyronumx KOJICI]

CrneuuanbHble Mepbl, MPUMEHSEMbIE [UIsi BBIPABHUBAHHUS EMKOCTHOT'O
pacrpeneieHus] HarpsDKEHHsI BIIOIb OOMOTKH

IIpumeuanue. EmkxoctHast  3ammra = MOXET  JOCTHraTbCsl  MPUMEHEHUEM
3JIEKTPOCTATUUECKUX 9KPaHOB, KOHJICHCAaTOPOB WA H3MEHEHHUEM
TIOCIIEIOBATEIBHOCTH COSANHEHHST MEXIy COOOH KaTylmleK OOMOTKH WM BUTKOB B
KaTyIIKax

Konsuesoit MeTaJJINYeCKUH HE3aMKHYTBIN W30JIUPOBAHHBIN
ANEKTPOCTATUUECKUN IKPaH, PACIOIOKEHHBIH Y TOpIAa OOMOTKH WM MEXAY
€€ KaTylUIKaMU U TaJIbBAHUYECKH COEIMHEHHBIN C OTHOM U3 €€ TOUEK

ununapuyeckuii HE3aMKHYTBIN 3JIEKTPOCTATHY €CKUH JKpaH,
PAaCHONOXKEHHBIM BJIOJIb BHYTPEHHEM WIM Hapy)KHOW LWJIMHAPUYECKOM
MOBEPXHOCTH OOMOTKH U TraJIbBAHUYECKU COEIMHEHHBIN C OHON U3 ee Touek
WIIN 333€MJICHHBIN

KonbueBoii HE3aMKHYTBIM 3JIEKTPOCTATHUECKUH 3KpaH, pPacHONIOKEHHBIN
CHapy)Xd WJIM BHYTPH KaTyIIKd HENpPEphIBHOM WIM IHCKOBOH OOMOTKH,
HMEIOIIMH pa3Mep B HAIpaBJICHUM OCH OOMOTKU PaBHBIN HMPUOIU3HTEIHHO
0CEBOMY pa3Mepy OJHOM KaTyIIKU

OOMoOTKa, y KOTOpOH JHHEHHBIN KOHEI] U HeWTpajh MMEIOT OAMH yPOBEHBb
H30JIIUHT

MOTKa, KOTOPOM JMHEHHBIM KOHEI] M HEUTpalb HMECIOT JIMIHBI
OO6MoTKa OTOPO! e OHE elTpa €T pas e
YPOBHH HU3OJISIIIH

[leprox paboThl OT MEPBOrO BKIIOYEHHS A0 MOTHOTO M3HOCA M3OJIALMHU TIOJ
BIMSHUEM (H3UKO-XMMHUYECKHX (PAKTOPOB, IPEXkKIE BCETO TEMIIEPATYPHI, IPH
M3MEHSAIOMINXCS HarPy3Ke, HAIPSDKEHNH U YCIIOBUAX OXJIAXKICHUS

TepMudeckuii CpoK CIyKOBI TIPH TOCTOSHHON TeMmIepaType Hamboee
HarpeToil TOUKU U30JSLUHU, PABHOM JAONYCTUMOW TeMmmepaType ISl JaHHOTO
M30JSIIMOHHOTO MaTepraa

6. OTAEJIBHBIE YACTHU TPAHC®OPMATOPA

6.1. AKTHBHAs YacTh
Tpancopmaropa

Enwnassh KOHCTpYKIMA, BKIIOYAOmas B COOpaHHOM BHAE  OCTOB
TpaHchopMaTopa, OOMOTKH C MX U3OJAIHEH, OTBOJIBI, YaCTH PETYIUPYIOIIETO
YCTPOMCTBA, a TakkKe BCE MAETaNd, CIyXallue Ui UX MEXaHHIECKOTrO




6.2. AKTHUBHbBIE
MaTepPUAJIbI
TpaHcdopmaropa

6.3. OcToB

6.4. OTBOABI

6.5. KoHTakTHBI|
32:KHM
TpaHcopmaropa

6.6. Bak
TpaHchopmaTopa
6.7. Bak K0JIOKOJIbLHOI0

THIIA

6.8. l'epmeTnuHbIii 6ak

6.9. Pacumpurenn

6.10.
Bozayxoocymmrenn

6.11. Macyioyka3areJb

6.12. TepmocugonnbIii
¢puabTp

6.13. Koxyx
TpaHchopmaTopa

6.14. YcrpoiicTBo
peryJiupoBaHusi

COCIUHCHUA

[Ipumedanne. B HEKOTOpBIX THUMax TPaHCHOPMATOPOB C AKTUBHOM YaCTBIO MOTYT
OBITH KOHCTPYKTHBHO CBSI3aHBI KPBIIIKA 0aka U BBOJBI

DJeKTpoTeXHHYecKasi CTalb WIM Jpyrod (eppOMarHUTHBIA Marepuai, u3
KOTOpPOTr'O M3TOTOBJIEHA MarHUTHas CHCTEMa, a TaKKe MeTaul OOMOTOK M
OTBOJIOB TpaHc(opMaTopa

EnvHas KOHCTpPYKIHMs, BKIIOYAMONMAs B COOPaHHOM BHJIC MATHHUTHYIO
CHCTEMY CO BCEMHU JCTaIMH, CIY)KAIIUMH JJIS €€ COCIUHCHUS W I
KPEIICHUS 0OMOTOK

COBOKYITHOCTh DJIEKTPHUYECKHUX TPOBOJHUKOB, CIYKAIIUX JUIS COCTUHEHHS
00MOTOK TpaHchoOpMaTOpa C BBOJAMH, YCTPOWCTBAMH MEPEKIIOUCHUS
OTBETBJIEHUI OOMOTOK M APYTUMH TOKOBEAYIIUMH YACTIMHU

KoHTakTHBI 32)KMM, UMEIOUIMH TalbBaHMYECKYIO CBS3b C OOMOTKaMH M
npeHa3HaYeHHbIH IS TPUCOeIMHEeH S TpaHc(hopMaTopa K BHEIIHEH 1eru

bak, B KOTOpOM pasMmelnaercs akTHBHas 4YacTh TpaHcopMaropa WIH
TpaHCc(hOPMATOPHOI'O arperata ¢ SKHIKAM JUDJICKTPUKOM, Ta30- MU
KBapI1IeHATIOJTHEHHOTO

bak, umeronuii BOMU3U JHA pa3beM, MO3BOJSIONIMN OTHCINTh M TOMHSATH
BEPXHIOIO 4acTh 0aka 0e3 1mojbeMa akTHBHOM YacTH TpaHcdopmaropa

bak, wumerouMi yIJIOTHEHHs, MPAaKTHYECKd HCKIIOYAIONIHE COOOIIeHHE
MEX1y BHYTPEHHUM 00beMOoM Oaka U OKpyxKarolei arMmochepoit

Ipumeuanune. Ilpy HanMuuMM paCIIMPUTENsT TEPMETH3aLMs OTHOCHTCA H K
BHYTPEHHEMY 00bEMY PACLLIUPUTEIS

Cocyn, coeqvHEHHBIH ¢ 0akoM TPYOONPOBOJAOM U CIYXKAIIMH s
JIOKAITM3a LUK KOJeOaHUi yPOBHSI )KUIKOIO UJICKTPHKA

CocyJ, COOOLIAIOUIMICS € OJJHOI CTOPOHBI C BHYTPEHHUM 00BHEMOM BO3/1yXa
B paciuupurene Wi Oake TpaHchopmaTopa, a ¢ Opyroi - ¢ aTMocdepHBIM
BO3IyXOM, IIpeIHA3HAueHHbIH JUIi OTHENCHUS BJIATM W3 BO3AYyXa,
MTOCTYTIAIOMIETO B PACIIMPHUTENb WK OaK TpaHchopmaropa

VYkazaTenb ypoOBHSI Macia WIH JPYroro SKHAKOTO IUIJIEKTpUKa B
TpaHc(opMaTope MIIH €ro paclupuTese

Cocyn, cooOmarommuiicss IByMs MaTpyOKaMu ¢ BHYTPEHHIM 00beMOM Oaka B
BEPXHEW M HWKHEM €ro 4acTH, 3allOJIHEHHBIA BELIECTBOM, CIYKALIUM SIS
OYNCTKA Maclla WIH OPYroro JKHUAKOTO JHAIIEKTPUKAa OT TPOTYKTOB
OKHUCJICHUS U JUIS TIOTJIOIIEHHUS BIIaru

Obomouka BO3IYIIHOTO TpaHCc(oOpMaTopa, 3alIMIIAIOMIAS €ro aKTHBHYIO
YacTh OT NOIMaaHus MOCTOPOHHUX IPEAMETOB, HO JOMYCKArONIasi CBOOOIHBIH
JOCTYH K Hell OXJIa)KIaroIIero Bo3ayxa

VYcerpoiicTBO,  NpeaHa3HaueHHOE  JUIS  PETYJIHPOBAHUS — HAIPSKCHHS
TpaHchopmaropa (TpaHchOpMATOPHOTO arperata) W BKJIIOYAIONIEEe BCE




HANPSAKEHUS
TpaHcdopmaropa
(TpancgopmaTopHoro
arperara)

6.15. YcrpoiicTBo
nepeKTI0YeHust
OTBETBJICHHI 00MOTOK

6.16. YcrpoiicTBo
nepexJTI0YeHust
OTBeTBJIEHH 00MOTOK
0e3 BO30Yy KAeHUsI
VYerpoiicrso [16B

6.17. YcrpoiictBo
PeryImpoBaHust
HaNPSIKEHUsT
TpaHc(popMaTopa nojg
HArpy3Koii
VYerpoiicrso PITH

6.18. Ilepex1rouarenn
OTBETBJICHHIA 00OMOTKH

6.19. U3ouparesn
OTBETBJICHUI

6.20. IlpeasI3ouparean
OTBeTBJICHHI

6.21. Konrakrop
ycTpoiicTBa
peryJupoBaHust
HANIPSIZKeHUs 0]
Harpy3Koii

6.22.
Toxoorpannunsaomu
i pe3ucTop ycTporcrea
peryJ1MpoBaHus
HANpsKeHUus o[
HArpy3Koi

6.23.
Toxoorpannunsaromu
il peakTop ycTpoicTBa

H606XOZ[I/IMBIG UIA OTOro amnrmaparbl, MEXaHU3Mbl U COCTABHBIC YaCTH, 3a
HUCKIIIOUYCHUEM PETYIINPOBOYHBIX 00MOTOK

VYcrpoiicTBo, NpenHasHaYeHHOe I M3MEHEHHUS COSMUHEHUI OTBETBICHHN
00MOTOK MEXTy COOOM WIIH C BBOJIOM

VYcrpoiicTBo, NpenHasHaYeHHOe I M3MEHEHUS COEITUHEHUI OTBETBICHHN
00OMOTOK ITpH HEBO30YXKIACHHOM TpaHChOopMaTope

YCTpolCTBO — peryinupoBaHus, MpeaHa3HAYEHHOE
HampsDKeHus 0e3 TmepepbiBa HArpy3ku u  0e3
TpaHcdopmaropa ot ceTH

IUIS  PEryTHPOBAHUS
OTKJIFOYEHHUSI OOMOTOK

KoHTakTHOE YCTpOWCTBO, CiyXkaliee s MEePEKITIOUYCHHs OTBETBICHUM
00MOTKHM B TpaHC(OpMaTOpe, NepekIrouaeMoM 0e3 BO30yKIeHusI

Yacte ycTpoMCTBa pErylnvpoBaHUs IO HArpy3KoH, IpelHa3HauYeHHas Ul
BbIOOpa HY)KHOT'O OTBETBJICHHMS OOMOTKH Iiepell TEpeKIoYeHHeM M IS
JUIMTENBHOIO MTPOIYCKaHUs TOKA

HpI/IMe‘{aHI/Ie. I/ISGI/IpaTeJ'IL OTBETBJICHUI HE CIIY)KUT JUI U3MEHEHUS U OTKIIIOUCHUSA
TOKa

YacTe yCTpoiiCTBa peryiavpoOBaHuUs HAIpsHKEHUsS NOJ Harpy3KoH, JAJIUTENbHO
IPOIMYCKAIoIasi TOK, MNpelHa3HadeHHas JUIl MCIOJIb30BAHUSI KOHTAKTOB
n30uparens, a Takke NPUCOSIMHEHHBIX K HEMY OTBETBICHHH 00MOTKH Ooree
OIIHOTO pa3a TIpH IPOXOXKJICHUU BCEro JAMaNa3oHa pPEryIupOBaHHS
tpaHchopmaropa

[Ipumeuanus:

1. IIpenb130uparens He CIYXKUT U1 H3MEHEHHS M OTKIIIOYEHHUS TOKa

2. Tlpenpi3ouparens MOXKET MPOU3BOAUTH PEBEPCHPOBAHUE PEryJIMPOBOYHON YacTH
OOMOTKH WJIM TIEPEKITIOUSHNE TPYOBIX CTYNEHEH PeryIupoBaHHs

Yacte  ycTpoiicTBa  peryJaupOBaHUsl  HANpsDKEHUs 1O HArpy3KoH,
NpeAHa3HaYCHHass A1 W3MEHEHHS M OTKIIOYEHHS TOKa B IEIsX
MIEPEKITIOYAIOIIEr0 yCTPONUCTBA, MPEABAPUTEIHHO MOATOTOBJIECHHBIX K 3TOMY
m30uparenemMm

Pe3ucrop ycrpoiicTBa peryaupoBaHMA HANpsDKEHUS IOJA  HArpy3KoH,
MIPeAHa3HAYCHHBIN U BKIIOYCHUS] MEXKIY pabOTalomuM ¥ BBOIUMBIM B
paboTy OTBETBIEHHEM C IIENbI0 OTPAaHWYEHHS IEPEXOAHOIO TOKA B
MepeKII09aeMOil  4acTH OOMOTKM U IIepeBOJa Harpy3kd C OJIHOTO
OTBETBJICHHUS Ha Jipyroe 0e3 mepeppiBa B TOKE HAarpy3KH TpaHchopMaTopa U
0€3 CyIEeCTBEHHOTO €ro H3MEHEHHS

Peaktop ycTpoiicTBa perynupoBaHMsA ~HAaNpsDKEHWS [OJA  HArpy3Kow,
MIPeAHa3HAYCHHBIN UIA BKJIIOYCHUS] MEXIY paboTalomiM W BBOJWMBIM B




peryImpoBaHus
HANPSKeHUs o[
HAIpPY3KOii

6.24. Cucrema
OXJIAKAECHHS

6.25. Oxsaguren

6.26. PagunaTop
TpaHcopmaTopa

paboTy OTBETBICHWEM C IICTbI0 OTPAaHWYCHUS MEPEXOMHOIO0 TOKAa B
MEepeKTF0YaeMOl  9acTH OOMOTKM ¥ TEepeBOJa HArpy3KH C OJHOTO
OTBETBJICHUS Ha Jpyroe 0e3 mepepriBa B TOKE HArpy3KH TpanchopmaTopa U
0€3 CyIIEeCTBEHHOT'0 €ro U3MEHEHHS

COBOKYITHOCTh TETUIOOOMEHHUKOB WJIM 3JEMEHTOB CHCTEMBI OXJIaXKACHHS,
YCTPOWCTB, NpeJHA3HAYEHHBIX JJISI YCKOPEHUs JBM)KEHHS TEIUIOHOCHTENS U
(M) oxnaxkmaromeld cpezbl, KOHTPOJBHBIX W HW3MEPUTENBHBIX MPUOOPOB,
ciyXamias Uil OTBOJA TeIUla, BBLIGISIONIErocss B TpaHcopmaTope B
OXJIAKIAIOUIYIO CPEny

TermooOMeHHUK, B KOTOPOM  TPOMCXOAMT  Mepeqada  Temia  OT
TEIUIOHOCHUTENS], 3aIlONHAIOIEro 0ak TpaHchopMaTopa M NPHHYAUTEIHHO
UPKYJIHPYIOLIET0 Yepe3 TEII0OOMEHHUK, BO3AYXY WM BOJE, JBIKEHUE
KOTOPBIX TaK)Ke MPUHYAUTEIBHO YCKOPSIETCS

TemnooOMeHHUK, B  KOTOPOM  TMPOMCXOAMT  IMepeqada  Temiaa  OT
TEIUIOHOCHUTENS], 3amloNHIIIIero 0ak TpaHCpOpMaTopa W ABWXKYIIETOCS
IyTEM €CTECTBEHHOW KOHBEKIIMH, BO3/IYXY, OXJIaXKJaroleMy TpanchopMaTop

7. JETAJIM KOHCTPYKIIMA U TIAPAMETPbI YACTEA TPAHC®OPMATOPA

7.1. MarauTHasi CHCTEMA

7.1.1. Crepikenb
(ApMo) ¢ MJI0CKOi
LIUXTOBKOI

7.1.2. CtepikeHb ¢
paauaabHOi
I XTOBKOI{

7.1.3. CrepikeHb ¢
3B0JIbBEHTHOI
IIMXTOBKOH

7.1.4. Crynenuaroe
ceyeHHe CTePIKHS

7.1.5. Kpyr.ioe ceuenue
CTepPKHS

7.1.6. IlnacTuna
MATrHUTHOM CHCTEMBbI

7.1.7. IlakeT MJIacTHH

CrepxeHb (SpMO) MArHUTHOM CHUCTEMBI, B KOTOPOM IUIOCKHE IUIACTUHBI
Pa3IMYHON WM OJMHAKOBOM IITUPHUHBI PACIOIOXKEHBI TaK, YTO TUIOCKOCTH
BCEX IUIACTHH MapaiebHbI

CrepxeHb CTBIKOBOW MarHUTHOW CHCTEMbl, B KOTOPOM IIIOCKHE IUIACTHHBI
pasHOM IIMPHHBI PACHOJIOKEHbl B IONEPEYHOM CEUCHHU CTEpPXKHS
NPaKTUYECKU B paJUaIbHBIX HAIPABICHUIX

CrepeHb CTBIKOBOM MAarHMTHOW CHCTEMBI, B KOTOPOM IUIACTHMHBI OJHOMN
IIUPUHBI W30THYTHl M PACHOJIOXKEHBI TaK, YTO B IMOINEPEYHOM CEUEHUH OHU
UMeI0T (OpMy SBOJBBEHTHl M B COBOKYIHOCTH OOpa3ylOT NPaKTHYECKH
KpYTrOBOM LIMJIUHID

[onepeuHoe cedeHne cTep)kHS, COOPAHHOIO U3 ABYX HJIHM Ooliee IMaKeTOB
IUIACTMH PAa3HOM IIMpHUHBEL, HMelolee (GOpMy CTymeH4YaTtod (QUrypHl,

BIIMCAaHHOM B OKPY>KHOCTb WJIN OBaJI

Ilonepeunoe cedyeHHe CTEpPXKHA C pagUuAIbHOM MM HBOJIBBEHTHOM

LIMXTOBKOM, IPaKTHYECKH UMeromiee GpopMy Kpyra
[InacTrHa W3 3JEKTPOTEXHHMYECKOM CTald WM JIPYroro (eppoMarHUTHOIO

MaTepHana, SBJIONIAACS 3JIEMEHTOM MarHUTHON CUCTEMBI TpaHchopMaTopa

IIpumeuanue. B HEKOTOPBIX KOHCTPYKIMSAX MATHUTHBIX CHCTEM IUIACTUHA MU cOOpKe
MOXET MOJBEPraThcsi M3rHOY M0 3aJaHHOMY MPODUITIO

Crona racTiH OJHOTO pa3Mepa B CTEP)KHE MITH SIpPME MATHUTHOM CHCTEMBI

IIpumeuanue. [IakeT MOXKET COCTOATH U3 IBYX YACTEH, pa3/IeleHHbIX KaHAJIOM




7.1.8. Yucao crynenei
B CTep:KHe (1pMe)

7.1.9. Koappunuent
3amoJTHeHUsI Kpyra

7.1.10. Koappumment
3aM0JIHEHUs CeYeHUs
CTepPKHA (ApMa)

7.1.11. Koappumment
3aM0JIHEHHUS CTANIbIO

7.1.12. Oxno
MATHUTHOM CHCTEMBI

7.1.13. BbicoTa OKHA
MAaTHHTHOM CHCTEMBI

7.1.14. lllupuHa okHa
MATHHTHOI CHCTEMBI

7.1.15. Koappunmenr
3aMoJTHEHHs OKHA
MATHHTHO CHCTEMBI

7.1.16. sipmoBas
npeccyiomas 6ajika

7.1.17. Yroa

MAarHUTHOW CHCTEMBbI

7.1.18. CtBIK
MATrHUTHOM CHCTEMBbI

7.1.19. TIpsimoii cTBIK
MATHUTHOI CHCTEMBI

Uwcno makeToB IUIACTHH B TIOJIOBHHE TTOTICPEYHOTO CEUCHUS CTEPXKHSI (sipMa)
MAarHUTHOM CHCTEMBI C INIOCKOM IUXTOBKOH

IIpumedanue. AHAIOTMYHO ONPEAETSETCS YHUCIO CTYINEHEH B HAaBUTOM MarHUTHOM
cucTeMe

OTHoILIEHNE TUIOLAAN MONEPEYHOro CEYEHUsI CTEPXHs K IUIOLIaau Kpyra ¢
JIMaMeTpPOM, PaBHBIM JHaMETPY CTEPKHS TpaHchopmaTopa

HpI/IMC‘laHI/IC. HpI/I HaJIMYUU B CCYCHHUHU CTCPIKHA KaHAJIOB IUIOLIA/Ib IONEPEYHOro
CEYCHM KaHaJIOB HE BKIIIOYACTCA B IJIOMIA/Ib IMTOTIEPEYHOI'O CEUCHUSA CTCPIKHA

OTHOILIEHE AaKTHBHOI'O CEYEHUS CTCPIKHA (;{pMa) K Iuiomagn €ro
MOMNEPEYHOro CCUCHUA

OTHOIIICHHE aKTHBHOTO CEUCHHsI CTEPXKHS K IUIONMIAH KPYra C JIUAMETPOM,
PaBHBIM JIMAMETPY CTEPXKHs TpaHcdopmaTopa

Ipumeuanne. KoadduuueHt 3amoiHEHHs  CTanbl0  PaBeH  IPOU3BEICHHIO
ko3 dunmenTa 3anonHeHus Kpyra 1 ko3 GUIHEHTA 3aII0THEHNS CEYEHUS CTEPIKHS

[IpocTpaHcTBO, OrpaHMYEHHOE OMKAHIIMMU  TMOBEPXHOCTSIMH  JIBYX
COCEHUX CTEp)KHEH M JBYX TOPLEBBIX SIPM HJIN HMOBEPXHOCTSIMH CTECPIKHS,
JIBYX TOPLEBBIX YacTeil 1 OOKOBOI YacTh OOKOBOTO sipMa

PaccrosiHne Mexay AByMS TOPLEBBIMH SpMaMM, M3MEpPEHHOE IO JIMHUH,
napajuiebHON IPOJOIBHOM ocH cTepKHA (CM. 4epT. 1)

Paccrosinre Mexay OJIMKaNIIMMU ITOBEPXHOCTSIMU JIBYX COCEJHUX CTEepIKHEN
WM CTEPXKHA U OOKOBOTO SIpMa, H3MEPEHHOE 0 JIMHHUY, IEePIeHANKYIAPHON
HX TIPOAOJIBHBIM OCSM (CM. uepT. 1)

OtHoleHHe CyMMapHOW IUTOLIagu MOMNEPEYHOro CeUeHHMs MeTalia BCex
BUTKOB BCEX OOMOTOK B OKHE MarHWTHOH CHCTEMBI K IUTOIIAAN OKHA

banka, coyxamas B MarHUTHOM cucTeMe Ul IPECCOBKHU sipMa U B Ka4ecTBE
TOPLIEBOH OMOPHI U1 0OMOTOK MJIH TOJIBKO VIS IPECCOBKU ApMa

YacTp MarHMTHOH CHCTEMBI, OrpaHHYeHHas O00bEeMOM, OOpa30BaHHBIM
nepeceyeHreM OOKOBBIX IOBEPXHOCTEH MIIH UX MPOAODKEHHH OTHOTO U3 SIPM
¥ OJJHOTO M3 CTepxKHer (cM. uepT. 1)

MecTo couwleHEHHs IUIACTUH CTEPXKHS U SpMa B IIMXTOBAHHOW MAarHUTHOM
CHCTEME WIIM MAKeTOB IUIACTHH CTEPXKHS M SpMa B CTHIKOBOH MAarHHTHON
CHCTEME

[Ipumedanne. B HEKOTOPBIX KOHCTPYKLHUSIX MAarHUTHBIX CHCTEM BO3MOXKEH CTBIK
IUIACTUH BHYTPU CTEPIKHSI WU sipMa

CTBIK MarHHUTHOM CUCTEMBI, TIpH IIJTACTHHBI

MIPSIMOYTONBHYTO (popMy

KOTOPOM COXPaHSIIOT




7.1.20. Kocoii cTBIK
MATHUTHOM CHCTEMBI

7.1.21. U30asiust
ILUIACTHH (JIEHT)
MATHUTHOM CHCTEMBI

CTBIK MAarHUTHOH CHCTEMBI, TIpH KOTOPOM IDIACTHUHBI (TTAKETHI) B MeECTe
COWICHCHHST Cpe3aHbl IMON YIJIOM, ONM3kuM K 45° K TpOoJONBHON Och
TUTACTHHEI

Croil M30JSIIMOHHOTO MaTepHalia, HAHOCUMBIM Ha MOBEPXHOCTb IIACTHUHBI
(JTeHTBI) MM 00pa3yeMEbIil Ha e MMOBEPXHOCTU

7.2. OOMOTKH

7.2.1 Cnoii 00MOTKH

7.2.2 Karymka
00MOTKH

7.2.3. Bxoausble
KATYIIKH 00MOTKH

7.2.4. TIpoctas
HUJIHHAPHYECKAst
00MOTKA

7.2.5. JIByxcJioiiHas
(MHOrocJ10iiHas1)
HUJIHHAPHYECKAst
o0MoOTKa

7.2.6. Karymreunas
o0MoOTKa

7.2.7. InckoBast
KaTyle4yHasi 00MOTKa

7.2.8. HenpepobIBHAsI
KaTylIe4yHast 00MOTKa

7.2.9. llepennierennast
00MOTKAa

7.2.10. O6moTKa ¢
nepenjiereHueM
KATYLIEK

7.2.11. MuorocJioiinast
HUJTHHAPUHYECKAsT
KaTylieyHasi 00MOTKA

7.2.12. OnnoxomoBasi
BHUHTOBasg 00MOTKA

7.2.13. JIByxxonoBas
(MHOroXxo0Bast)
BUHTOBasi 00MOTKA

PHZ[ BUTKOB OT OJHOI'O U 60.]'[66, PpacCroIOKCHHBIX Ha 0]1H017I HHHHHHpH‘IeCKOﬁ
MOBEPXHOCTHU

I'pynma mocienoBaTeIbHO COEAMHEHHBIX BHTKOB 0OJiee OJHOrO BHTKA,
KOHCTPYKTHBHO OOBEJAMHEHHAS M OTJAEIEHHAS OT JPYTUX TAKUX TPYIT WU
00MOTOK

KaTyHIKI/I O6MOTKI/I, OmKaiime K ee HHHeﬁHOMy 3AKUMY U OTJINYAIOIHNECA
IO KOHCTPYKIHUH OT OCTAJIbHBIX KaTYIICK

OOMOTKa, ceYeHHE BHTKA KOTOPOW COCTOMT W3 CEUCHHH OIHOr0 HIN
HECKOJIBKUX TMapauICJIbHBIX IIPOBOJAOB, 4 BUTKM MW BCC HUX MNMapalJICIbHBIC
NpOBOJAa PACHONOKEHbI B OOUH psAa  (ciaol) ©Oe3 HHTEpBAJOB Ha
HUTHHIPUYECKON TIOBEPXHOCTH B €€ OCEBOM HarpaByieHHH (cM. 4epT. 11)

OOmotka, cocrosimas W3  JAByX (wim  Oosee)  KOHLEHTPUYECKH
PAacIONIOKEHHBIX MPOCTHIX HJIMHAPHYECKUX 0OMOTOK (citoeB) (cM. uepT. 12)

O6MoTKa, cocrosiiasi M3 psAa KaTyLICK, DPACHOJOKCHHBIX B OCEBOM
HaIpaBJIeHUH OOMOTKH

Katymeunas oOMoTka, coOpaHHas W3 OTIEIbHO HAMOTAHHBIX KaTyIIeK,
BBIIIOJIHEHHBIX B BUJAE IUIOCKUX CHUpajed M3 OJHOIO IpOBOAA WU
HECKOJIBKHUX IapajuleNIbHbIX IPOBOAOB

Katymeunas oOMOTKa, HaMOTaHHas HENPEPHIBHBIM IIPOBOJOM B BHIE
IUIOCKMX CIHMpajedl M3 OJHOrO NPOBOAA WM HECKOJBKUX MapaulelbHBIX
MPOBOJIOB (CM. 4epT. 15)

Karymeunast 00MoTKa, B KOTOPOH MOPSIOK IOCIECOBATEIFHOIO COSTUHEHUS
BHUTKOB OTJIMYAETCS OT MOCIEI0BATENLHOCTH X PACHONOKEHNUS B KaTYIIKaX

Karymeunast 00MOTKa, B KOTOPOH TOPSAIOK MOCIEAOBATEIHFHOIO COCTIMHEHNUS
KaTyIIeK OTIIMYAETCs OT MTOCIEN0BATEIHbHOCTH X PACIOIOKEHHS B 0OMOTKE

Karymeunass oOMoTka, Kakmash KaTylIka KOTOPOW MIPENCTaBIsIeT COOOU
MHOT'OCTIONHYIO LMJIHHIPUYECKYI0 0OMOTKY

OOMOTKa, BUTKH KOTOPOH CIEIYIOT OUH 3a IPYI'HM B OCEBOM HallpaBJICHHH
[0 BHHTOBOW JIMHUM, a CEUYEHHE KaKJIOr0 BHTKa OOpa30BaHO CEUYCHHSIMHU
HECKONBKUX  MapajuleNlbHBIX  MPOBOJOB  NPSIMOYIONBHOI'O  CEYEHHH,
PacnoNoXeHHBIMH B OJHWH PsJ B paJfajbHOM HAIPaBICHUH OOMOTKH (CM.
4ept. 13)

OOMoOTKa, cocToAIIas U3 IBYX WIH 0OJee OIHOXOIOBBIX OOMOTOK, B3aUMHO
PACTIONIOKEHHBIX MTOMO0HO XO0JaM pe3bOBl ABYXXOJOBOTO (MHOTOXOIOBOTO)
BHHTA (cM. 4epT. 14)




7.2.14. Tpancno3uuus
NMPOBOI0OB 00OMOTKH

7.2.15.
CocpenoroueHHast
TPAHCIO3UIUA
NMPOBOAOB 00MOTKH

7.2.16. I'pynnoBast
TPAHCIO3UUA
NMPOBOAOB 00MOTKH

7.2.17. O6mast
TPaHCNO3ULMSI
NMPOBOAOB 00MOTKH

7.2.18. PaBHOMepHO
pacnpeneeHHas
TPAHCNO3ULIUSA
NMPOBOAOB 00MOTKH

7.2.19. IIpeccyromiee
KOJIbII0 00MOTKH

H3meHeHne B3anMHOTO PACIIONIOKECHHUS MapaJUICJIbHBIX IIPOBOJAOB B CCUCHUU
BUTKa OOMOTKH C LCJIbIO YPABHUBAHUA PACIIPECACIICHNA TOKA MCKY HUMU

TpaHCH03I/IHI/I$I IpoOBOJAOB O6MOTKI/I, COCpeaAOTOYCHHAsA B HECKOJIBKUX MECTax
B OCCBOM HaAIIpaBJICHUH, IpH YUCIC MECT MCHbUIIEM, 4YEM YHUCIIO
napauICJIbHBIX IPOBOJOB 0e3 OIHOIO0

COCpeZ[OTO‘IeHHaH TpaHCTIO3ULUA, IpU KOTOpOﬁ BCC NapaJuICIbHbIC MIPOBOJa
JCIATCA Ha IBC WU ooree rpynribl U U3MCHACTCA B3aMMHOC PACIOIOKCHUC
OTUX TpYII 663 HU3MCHCHUA PACIIOJIOXKCHHA TMPOBOAOB B I'PYIIIC (CM. qepT.
16)

CocpenoToueHHasi TPAHCHO3MULMS, MPU KOTOPOH H3MEHsEeTcs B3aUMHOE
pacronoXxeHre BceX MapailelbHbIX IPOBOJOB (cM. uepT. 16)

TpaHcmo3uIMsT TMapajIeNbHBIX MPOBOJOB B BHHTOBOM WM KATYIICYHON
00MOTKe, BBIMOJHACMAs TyTEM W3MEHEHHsI PACIONOXKEHHs BCEX MPOBOMIOB B
psiie MECT, PABHOMEPHO PACIPE/ICICHHBIX B OCEBOM HAMPABICHUN OOMOTKH,
OpH YKCIIe MECT HE MEHBINC YKCNa MapajjieNbHbIX MPOBOIOB MITH KaTyIIEK
6e3 ogHoro (cM. uept. 17)

Merannudeckoe pa3pe3Hoe WM HEMETaUTHIEeCKOE KOJbIIO, pa3sMelleHHOe
MeXIy KOHLEBOM u3omAnuedl OoOMOTKM M SPMOBBIMH  Oaikamu
TpaHc(hOpMaTopa C IENbI0 OCYIIECTBICHHS OCEBON MPECCOBKHM 0OMOTKH

8. PEZKUMBI M ITPOLECCHI

8.1. HoMuHAaJbLHbBIN
pexum
Tpancopmaropa

8.2. ABapmiiHbIii
peKuM
TpaHchopmaTopa

8.3. apanienbHas
padora
TpancopmMaTopoB

8.4. PexxuM X0J10CTOr0
xo1a Tpancdopmaropa
X.x. Tpancdopmaropa

8.5. OnbIT X0/10¢TOrO
xo/a
OIBIT X.X.

8.6. Pe:kuM KOpPOTKOro
3aMbIKaAHUsI
TpaHchopmaTopa

Pexxum paborbl TpaHchopMaTropa Ha OCHOBHOM OTBETBIICHHH TP
HOMHHAJIbHBIX 3HAUCHHSIX HANPSDKCHUSI, YaCTOTHI, HATPY3KH M HOMUHAIIBHBIX
YCIOBHSIX MECTa YCTAHOBKHU U OXJIAXKJAIOIICH Cpebl

Pexxum pa®oThl, IpH KOTOPOM HANpPsDKEHHE WM TOK OOMOTKH, MM 4acTH
O0OMOTKHM TaKOBBI, YTO IIPU JOCTATOYHON NMPOAOHKUTEIBHOCTH 3TO YIpOXKaeT
HOBPEXICHUEM MM pa3pyLIeHHeM JacTell TpaHcopmaropa

PaGora AByX IUIM HECKOJBKHX TPAaHC(HOPMATOPOB IMPU MAPAJLICIBHOM
COCAMHEHUH HE MEHEe, YeM JIBYX OCHOBHBIX OOMOTOK OJHOIO U3 HHX C TAKUM
K€ YHCIOM OCHOBHBIX OOMOTOK JApYyroro TtpaHcopmaropa (Apyrux
TpaHcdopmaTopoB)

Pexxum palOoThl TpU THTaHWUU OAHOW W3 OOMOTOK TpaHchopmaropa OT
HCTOYHMKA C TIePEeMEHHBIM HANpsHKEHHEM M JAPYTUX OOMOTKax, He
3aMKHYTHIX HA BHEITHUE IEITH

IIpumeuanue. Eciu HeT cHeuuanbHOM OrOBOPKH, TO MpPEANOiaraercsi, 4YTo
HAaIpSDKEHHE MCTOYHMKA MHUTAHHS PAaBHO HOMHHAJIBHOMY HAIPSDKEHHIO NEPBUYHON
O0OMOTKH U CHHYCOM/IAJILHO, a YaCTOTa paBHA HOMHHAJILHOM YacToTe TpaHchopmaropa

Pexmm xomocTroro xoma TpaHcOpMaropa, OCYHISCTBISEMBIH  TIpH
HOMHHAJIBHOW 4YacTOT€ W PA3NUYHBIX 3HAUCHUSX CHHYCOWJAIBHOTO
HaNpsDKEHUS] IEPBUYHON OOMOTKH C LIENBIO OINBITHOTO ONpENETeHHUs TOTEPh
W TOKa XOJOCTOTO XOAa M JAPYTHX TMapaMeTpoB M  XapaKTEPUCTHK
TpaHchopmaropa

Pexxrm paboThI TpaHCOpMAaTOpa MPH MUTAHUU XOTS OBl OTHOW U3 0OMOTOK
OT MCTOYHHKA C NEPEMEHHBIM HANpPsHKEHHEM IPU KOPOTKOM 3aMbIKaHUM Ha




8.7. OnBIT KOPOTKOro
3aMBbIKAHHSI TAPBI
00MOTOK

OIBIT K.3. Tapbl
00MOTOK

8.8. Pe:xxum Harpy3ku
TpaHcdopMmaTopa

8.9. HomunanbHbIH
PeXUM HATPy3KH
JIBYX00MOTO4HOI' 0
TpaHcdopmaTopa

8.10. HoMuHAIBLHBIIT
PeXuM Harpy3Kn
TPexo0MOTOYHOr 0
(MHOr000MOTOYHOI0)
TpaHchopmaTopa

8.11. lomycTuMBIii
PeKMM HATPY3KH
TpaHchopmaTopa

8.12. Ileperpy3ka
TpaHchopmaTopa

8.13. JonycTumast
neperpyska

8.14. TonycTumast
cucTeMaTHuecKast
neperpyska

3a)KUMaxX OJHOU M3 IPYyruX 0OMOTOK

Ilpumeyanue. Ecnim HeT croenuanbHOW OrOBOPKH, TO MPEAIONAaraercs, 9ro
HANpsDKeHHE WCTOYHUKA THTAHUSI PABHO HOMHHAJIBHOMY HAMPSHKEHHIO MEPBUYHON
OOMOTKM ¥ CHHYCOMJAQJIBHO, a €ro 4Yacrora paBHA HOMHHAJIBHOW 4YacTOTe
TpaHchopmaropa

PexyM KOpPOTKOTrO 3aMBbIKaHHUS, OCYLIECTBISIEMBI C II€JBIO0 OIBITHOIO
OIIpeNIeNIEHNs] MOTEePh W HANPSKEHHS KOPOTKOrO 3aMBIKAHUS U JPYTUX
MapamMeTpoB W XapaKTEpPUCTUK TIapbl OOMOTOK TpaHc(opMaTopa IpH
HOMHUHAJIBHOW 9acTOT€ U MOHMKEHHOM IPOTHB HOMMHAJIBHOTO HAIPSKEHUS
Ha OJHOM M3 OOMOTOK, NpH 3aKOPOYEHHOHW BTOPOH OOMOTKE STOH mMapsl U
OCTaJIbHBIX 0OMOTKaX, HE 3aMKHYTHIX Ha BHEIIHUE LIETN

Pexxum paboTel BO30YKAE€HHOTrO TpaHchOpMaTopa NMpU HAJUMYHKA TOKOB HE
MEHee, YeM B JIByX €ro OCHOBHBIX OOMOTKaX, KakIas M3 KOTOPBIX 3aMKHYTa
Ha BHEUIHIONO LIeMb

INpumeuanue. IIpu 3TOM He YUHTBHIBAIOTCA TOKH, NPOTEKAIOLIME B JABYX WM Ooiee
00MOTKAaX B PEKHUME XOJIOCTOr0 X0/

PexxuM Harpys3ku TpancopMaTopa HOMHHAJIBHBIM TOKOM ITPH HOMHHAJIbHBIX
YacTOTE U HAIPSHKEHUU

PesxxuM Harpy3ku TpexoOMOTOYHOr0 (MHOrOOOMOTOYHOT0) TpaHc(opmaTopa,
YCTAQHOBJICHHBI HOPMATHBHBIM JJOKYMEHTOM

PexxuM  MpOAOIKUTENbHOW HArpy3kd TpaHcpopMaTopa, IpPH KOTOPOU
pacyeTHBI U3HOC M30JIAIMK OOMOTOK OT HarpeBa He IPEBOCXOOHUT H3HOC,
COOTBETCTBYIOIIMII HOMHHAIBHOMY PEXUMY pPabOThI

IIpumeuanue. MeTox M HOpPMBI Ul pacueTa M3HOCA H3OJSLUHM YCTAaHABIUBAIOTCS
HOPMAaTHUBHBIM JIOKYMEHTOM

Harpy3ka TpaHchopmaropa, Mpu KOTOPOH pacUeTHBIH HM3HOC H3OISIHUN

0OMOTOK, COOTBETCTBYIOIIUH YCTaHOBUBILIAMCS TPEBBILIICHU M
TEeMIEpaTypbl, MPEBOCXOAUT H3HOC, COOTBETCTBYIOIIMA HOMHHAJIBHOMY
pexxumMy paboTsI

[eperpyska Tpancgopmartopa, pa3pelieHHas HOpMaTHBHBIM JIOKyMEHTOM

OrpannyeHHass 10 [UIMTENFHOCTH IIeperpy3ka TpaHcdopMaropa, MpH
KOTOpOH pacyeTHBI W3HOC H3OALMH 33 YCTAaHOBJIGHHOE BpeMs He
MPEBOCXOIUT M3HOCA 33 TAKOE XKE BpeMsl [TPU HOMHHAIIBHOM PEXUME paboThI

Ipumeuanue. YcraHoBIeHHOE BpeMs (0OBIYHO OJIHH CYTKH) BKJIIOYAET JIUTEIBHOCTD
Neperpy3Ku U JIUTETbHOCTh NPEIIECTBYIOMIEH U TTOCIeayIoIel Harpy3oK




8.15. lonycTumast
aBapuiiHasi Ieperpyska

8.16. Harpy3ouHnast
CIOCOOHOCTH
TpaHcdopmaropa

8.17. Bo3oy:xaenue
TpaHcdopmaropa

8.18.
IlepeBo30y:xnenne
TpaHcdopMmaTopa

8.19. IlpeBbIienne
HOMHMHAJIBbHOI'0
HaNPsIZKeHUs
TpaHcdopMmaTopa

8.20. PeryupoBaHue
HaNPS/KeHUs
TpaHchopmaTopa

8.21. IlponobHoOe
pery;iupoBaHue
HaNPS/KeHUs

8.22. Ilonepeunoe
perymupoBanue
HANPSKEHUSsT

8.23. IIponoabHoO-
nonepevHoe
perymupoBanue
HANPSKEHASsT

8.24. PerynupoBanue
HANPSIZKeHUs
Tpancdopmaropa B
HelTpaau

8.25. PerynupoBanue
HANPSKEHAsT
TpaHchopMaTopa B
JIMHUM

8.26. EcrecrBenHoe
MacJIsIHOE OXJIAsKIeHHe

8.27. EcrecrBeHHoe
BO3/LyIIIHOE
OXJIAKTEHHE

[eperpy3ka Ttpancdopmaropa,
BEeIMYMHA ¥  JUIUTEIBHOCTH
JIOKYMEHTOM

JomnmycrtuMast B aBapHﬁme peKumMax,
KOTOpOfI YCTaHOBJICHBIL HOpMAaTUBHBIM

COBOKYITHOCTB JIOITyCTHUMBIX HAarpy30K M IEpPerpy30kK TpancgopmaTopa

Co3maHue OCHOBHOTO MAarHWTHOTO IOJS  TpaHc(opmaTopa  IyTeM
MOAKJIFOYCHHST OTHOW MM HECKONBKHX OOMOTOK K OJIHOH WITH HECKOIBKHM
CeTSIM WM JAPYTUM HCTOYHHKAM C COOTBETCTBYIOIIMMH HOMHHAJIBHBIMH
HAMPSHKESHUASIMA M YaCTOTOH

VBenuueHre MarHUTHOM HWHAYKIWU B MarHUTHOU CHCTEME TpaHC(bopMaTopa
IO OTHOIICHHWIO K MHAYKIIUH B PCKUME XOJIOCTOIO X0Ja

[IpeBbilicHre  HANMpsDKEHUS CETH, B KOTOPYK BKIIOYCHA 0OOMOTKa
TpaHchopmaropa, Mo CpaBHCHUIO ¢ HOMUHAIBHBIM HANpPsDKEHHEM OOMOTKH
Ha BKJIFOUEHHOM OTBETBIIEHUU

V3MeHeHHe B COOTBETCTBHHM C 3aJaHHBIM PEKUMOM WM CTaOWIM3aLUs
HATPSDKCHUS OJHOM wiau Oojiee OOMOTOK MPH TOMOIIH CICIHATBLHOIO
yCTpOWCTBa

PerynupoBanue HampspkeHHss TpaHchopMaropa ¢ U3MEHEHHEM WM
crabuin3anueil ero 3HaueHus

PerynmupoBanne HampsokeHHst TpaHchopMaropa C H3MCHEHHEM — HITH
crabunuzanyei ero ¢asbl

PerynmupoBanne HampspkeHHs —TpaHchopMaropa C HM3MCHCHHEM WM

crabunu3aiueii ero 3Ha4eHus U (asbl

PerynupoBanne HampsbkeHHs TpaHchopMaTopa IyTeM —IEepPeKITIOYeHHs
OTBETBIICHUI OOMOTKH, PacIOIOKEHHBIX BOJIHM3U ee HEeUTpaIn

PerynupoBaHue HampsbkeHUs TpaHcopMmaTopa IIYTeM IMEpeKITIOYCSHUs
OTBETBJICHUI  OOMOTKHM,  pacCIOJOKEHHBIX  BOMM3M  OT  3aXUMa,
TIPUCOETUHIEMOTO K CETH

OxJaxaeHne dacTteld MacisgHOrO TpaHc(hopMaTopa IIyTeM eCTeCTBEHHOM
KOHBEKI[MM Maclla MpH OXJaXICHWH BHEIIHEH IOBEpXHOCTH Oaka u
YCTAaHOBJICHHBIX HAa HEM OXJIAJUTEIBHBIX 3JIEMEHTOB  IIOCPEICTBOM
€CTECTBEHHOW KOHBEKIIMM BO3yXa M Jy4EHCITyCKaHUS B BO3/IYXE

IIpumeuanue. AHAJOTMYHO ONpPENENACTCS ECTECTBEHHOE OXJIaXICHHE MpU
3aIONHEeHUH TPaHCHOPMATOpa IPYTUM KUIKHM JHIIIEKTPHUKOM
OxnaxkaeHne dacTe cyxoro TpaHchopMaTopa IIyTeM eCTeCTBEHHOU

KOHBEKIINU BO3AyXa U YaCTUIHO JTYUYCHUCITYCKAaHUSA B BO3IyXE




8.28. lyTheBoe
OXJIAJK/IeHH e

8.29. IlupKyIALHOHHOe
OXJIaJK/IeHH e

8.30. Macasino-
BOJSIHOE OXJIAKICHHE
TpaHcdopmaropa

8.31. HanmpaBaennoe
HUPKYJIAIHMOHHOE
oXJIaMKIeHHe

OXJ'Ia)KZ[CHI/Ie IpaHC(bopMaTopa C HCIIOJIb30BAHUEM HNPUHYAUTCILHOI'O
MNOBBIIICHUS CKOPOCTHU JABWIKCHHA BO3AYyXd, OXJIAXKIAIOMIETO OTACIbHBIC
YaCTU CUCTCMbI OXJIAKACHUA WJIN daKTUBHYIO YaCTh TpaHC(i)OpMaTOpa

OxnaxaeHne TpaHchopMaTopa C HCIOIB30BAHUEM IPHHYIUTEIHHOTO
TOBBINICHUSI ~ CKOPOCTH  JIBIDKCHHS — 3allONHAIONICT0  TpaHchopMaTop
TEIUIOHOCUTEISI IPU TTOMOIIY HACOCOB MJIM BEHTUJISITOPOB

OxnaxxieHne MaciIsiHOro TpaHc(opMaropa ¢ MPUHYANTEIbHOW IUPKYIISIHEH
Maclla 4yepe3 OXJIaJUTENH, OXJIaXAaeMbIe BOJOH

IIpumeuanue. AHaNOrMYHO ONpPENENACTCS BOISHOE OXJIAXKIEHHE IPU 3allONHEHHU
TpaHc(hopMaTopa IPyriuM SKUIKUAM AUIIIEKTPUKOM

LupKyISIIMOHHOE OXJTAXK/CHHE C KaHAJIHM3aIMeW IBHKCHHS TEIIOHOCHUTENS
BHYTpH Oaka TpaHcopmaropa

9. TAPAMETPBI TPAHC®OPMATOPA

9.1. O0umme napamMeTpsl

9.1.1. Beicuree
HanpsiKeHne
TpaHcopmaropa
BH

9.1.2. Huzmee
HanpsiZKeHue
Tpancopmaropa
HH

9.1.3. Cpennee
HaNpsEKeHne
TpaHchopmaTopa

9.1.4. HanpstzkeHue
KOPOTKOI'0 3aMbIKAHMS
napbl 00MOTOK
Tpancdopmaropa
Hanpspkenue k.3.

9.1.5. Hanpsizkenue
KOPOTKOI'0 3aMbIKAHHS
Tpancdopmaropa
Hamnpsokenue k.3.

HauGonpliiee U3 HOMUHAIBHBIX HAMIPSHKECHUH 0OMOTOK TpaHC(opMaTopa

Haumenbliiee 13 HOMHUHAIBHBIX HAMPSDKEHUI 0OMOTOK TpaHc(opmaropa

HomunanbHoe HanpsbKeHuUe, SIBISIONIEECS TPOMEXYTOUHBIM MEKIY BBICIINM
Y HM3IIMM HOMHHAJIbHBIMH HAIPSDKEHUAMH OOMOTOK TpaHc(hopMaTopa

Ipumeuanue. [Ipu Hanuuuu Gonee Tpex ueneil U AByX WU Ooiee MPOMEXYTOUHBIX
HAIPSDKEHUH 3TH HANpPsHKEHUs, HaYMHAs ¢ Ooyee BBICOKOrO, CIELyeT HNMEHOBATh:

"nepBoe cpeanee", "Bropoe cpenHee" u T.1.

IIpuBeneHHOE K pacueTHOW TemIepaType JIMHEHHOE HaIpsDKEHHE, KOTOpOe
HY)KHO IIOJIBECTU NP HOMUHAJIBHOM YaCTOTE K JIMHEUHBIM 3a’KMMaM OIHOM
n3 OOMOTOK Tmappl, 4YTOOBl B JTOH OOMOTKE YCTaHOBIJICS TOK,
COOTBETCTBYIOIINIA MEHBIIEH M3 HOMHHAIBHBIX MOIIHOCTEH OOMOTOK Tapbl
TIpH 3aMKHYTOH HAaKOPOTKO BTOPOH OOMOTKE Maphl M OCTAIBHBIX OCHOBHBIX
00MOTKaX, HE 3aMKHYTBIX Ha BHEIITHUE IIEITH

HanpsixeHne KopoTKOro 3aMbIKaHHs ITapbl 0OOMOTOK JUISL TBYXOOMOTOYHOI'O U
TPU 3HAYEHHS HAIPSDKEHUS KOPOTKOTO 3aMbBIKaHHS UL TpeX map OOMOTOK:
BEICIIETO0 M HHU3IIErO, BBICHIETO M CpPEIHEro, CPeIHEro M HHU3IIETo
HATIPSDKEHUS - U TPEeX0OMOTOIHOT0 TpaHCopmaTopa

Ipumeuanue. [JIns mMHOrooOMOTO4YHOro TpaHchopMmaTopa ¢ N OOMOTKAMH HHCIIO

. n(n-1)
3HAYCHUU HANIPSXKEHUA KOPOTKOI'O 3aMbIKaHUA PABHO ————




9.1.6. U3menenue
HANPSIKEHUs Mapbl
00MOTOK
TpaHcdopmaropa

9.1.7. Koapunuent
TpaHchopManmuu

9.1.8. 3nauenne
CTyNeH!
peryImpoBaHust
HaNPSIKEHUsT

9.1.9. Inana3zon
peryJupoBaHust
HATNIPSIZKEHUS

9.1.10. Tok xoJ10cTOrO
xo1a Tpancdopmaropa
Tok x.X.

9.1.11. Tok KopoTKOrO
3aMbIKaAHHUS
Tpancdopmaropa

Tok k.3.

9.1.12.
YcTaHOBUBIIMICS TOK
KOPOTKOI'0 3aMbIKAHMSI

9.1.13. Hau6obmmii
YCTAHOBUBIIMIICS TOK
KOPOTKOI'0 3aMbIKAHHS

9.1.14. YaapHuslii Tok
KOPOTKOI0 3aMbIKAHMUSI

9.1.15. Hauboabumii
YAapHBbIH TOK

ApI/I(I)MeTI/I"IeCKaH Pa3HOCTb HaHpH)KeHI/Iﬁ Ipu XOJOCTOM XOJ€ 00OMOTKH Ha
JaHHOM OTBETBJICHMU W HAIIPSOKCHUA HaA €€ 3aXXKMMaxX MpU 3aJaHHBIX TOKC
Harpysku KOS(b(l)I/IHI/IeHTe MOIIMHOCTH, KOraa HaIpsKCHUEC Ha szyroiz'I
00MOTKE napbl paBHO €€ HOMHWHAJIBbHOMY HAIMPS’)KCHUIO, €CJIM OHAa BKJIIFOYCHA
Ha OCHOBHOM OTBCTBJICHUH, WJIHW HAIPSIKCHUIO APYroro OTBETBJICHHSA, Ha
KOTOPOC OHa BKJIIOYCHA IIPpHU OCTAJIbHBIX O6MOTKaX, HC 3aMKHYTBIX Ha
BHCHIHUC LICTIN

OTHollIeHue HaHpH)I{eHI/Iﬁ Ha 3a)XKUMax IABYX 00MOTOK B PEKUME XOJIOCTOIO
xXoaa

IIpumevanus:

1. Jing 1nByx OOMOTOK CHIIOBOTO TpaHC(OpMATOpa, PACIONIOKEHHBIX Ha OJHOM
cTepxHe, Ko3((UIMEHT TpaHCHOPMAIMK PHHIMAETCSI PAaBHBIM OTHOIICHHIO YHCEI
HX BUTKOB

2. B tpexdaznom (MHOrodaszHom) Tpanchopmarope kod(QHIIEeHTH TpaHCchOpMaIIK
Jutst pasHBIX M MeXTy(ha3HBIX HAPSDKCHUH MOTYT OBITH pasiTHIHBIMI

3. B nByxoOMoTouHOM TpaHchopMarope KoddduimeHT TpaHchopManuHM paBeH
OTHOIIEHHIO BBICIIETO HANpPSHKEHWS K HHU3IIEMY; TPEXOOMOTOUYHEIH TpaHchopmaTop
HMeeT TpH KOd(pQHIeHTa TpaHCPOPMALMH - BBHICHIETO M HHU3IIETO, BBICHIETO H
CpEITHero, CPETHEr0 U HU3ILETO HAPSDKSHUH

HavnMeHblasi pa3HOCTb HAIPSKEHUM, 110JIy4aeMast IPU PeryIupoBaHUU

PazHocTh MakcMManbHOTO YW MHUHHMAJIBHOTO HampsHKECHUSL 06MOTKI/I,

HOJIy4aeMBbIX NIPU PETyINPOBAHUU

Tok mepBU4HOW OCHOBHOM OOMOTKH TpaHC(HOpPMATOpa B PEXKHUME XOIOCTOr0
X071a 1 HOMUHAJIBHOM CHHYCOUJATbHOM HaIpsKEHUH HOMHHAIBHON YacTOThI
Ha ec 3aXHuMax

Ipumeuanue. Y tpex¢aszHoro u MHOrodasHoro Tpancdopmaropa TOKOM XOJIOCTOIO
XO0JIa CYMTACTCS CpefHee apu(METHIeCKOe TOKOB BeeX (a3

Tok B oOMOTKe TpaHchoOpMaTopa MPH HCIBITAHUSIX HA CTOMKOCTH HPH
KOPDOTKOM 3aMBbIKaHHM B OJHOM U3 CeTel, MPUCOSOMHEHHBIX K 3aKHMaM
tpaHchopmaropa

JeiicTByromee 3Ha4YeHHE TOKA KOPOTKOIO 3aMBIKAHHMS, omlpeneiseMoe 0Oe3
ydera CBOOOZHOrO TOKAa IIPH HEM3MEHHOM HANIpPsDKCHHH Ha 3aXHUMax
TIepBUYHON 0OMOTKH TpaHChOopMaTopa

YCTaHOBHBIIWIICSI ~ TOK  KOPOTKOTO  3aMBIKaHH  TpaHcdopmaTopa,
ONpEeAeNAEeMBIi €  y4EeTOM  DPErJaMEHTHPOBAHHOTO  PEaKTUBHOIO
COINPOTHUBIICHNUS TIUTAIOIIEH CETH, Ha KOTOPBIi TpaHc(opMaTop AOHKEH OBITh
paccunTaH

HanOonbillee MrHOBEHHOE 3HAYCHHE TOKa KOPOTKOro 3aMbIKaHWA,
OnpeacisIEMOE€ KaKk CyMMa MI'HOBCHHBIX 3HAYCHHUMN BBIHY)KICHHOT'O TOKa H
CBO60,I[HOFO TOKa B ITPOLECCE KOPOTKOI'O 3aMbIKAHWA

Y papHbIif TOK KOPOTKOTO 3aMBIKAHHS NTPH HAUOOJIBIIEM BBHIHYKACHHOM TOKE
W HauOONBIIEM BO3MOXHOM WJIM  YCTAQHOBJICHHOM  HOPMAaTHBHBIM




KOPOTKOro 3aMbIKaHUSA

9.1.16. KpaTnHocth
YCTAaHOBHBILIETOCSI
TOKa KOPOTKOIo
3aMbIKaAHHS

9.1.17. Ynapusrii
K03 uIMEeHT ToKa
KOPOTKOI'0 3aMbIKAHUS

9.1.18.
upkympyomuii Tox
B YCTpOiicTBe
peryJIMpoBaHus
HANPS2KEHUsI O/
HArpy3Koii

9.1.19. TunoBasi
MOIIHOCTH
TpaHcdopMmaTopa

9.1.20. MomnocTh
00MOTKH
TpaHcopmaTropa

9.1.21.
DJIeKTpOMAarHUTHAsI
MOIIHOCTh
aBTOTpaHchopmMaTopa

9.1.22. DnekTpudecKast
MOIIHOCTH
aBToTpaHchopmaTopa

9.1.23. IIpoxonnas
MOILHOCTH
aBroTpanchopmartopa

9.1.24. Tlotepn
TpaHchopmaTopa

9.1.25. IloTepn
X0JIOCTOI'0 X012
[orepu x.x.

9.1.26. MaruuTHbIe
norepu

9.1.27. Ilotepn
KOPOTKOI'0 3aMbIKAHMS
napsl 00MOTOK

Ilorepu k.3.

9.1.28. IloTepn

JIOKYMEHTOM CBOOOJTHOM TOKE

OrtHolIeHue YCTaHOBUBUICTOCA TOKA KOPOTKOI'O 3aMbIKaHUS Tpchq)opMaTopa
K HOMWHAJIbLHOMY TOKY

OTtHoueHue YAapHOro TOKa KOPOTKOIro 3aMbIKaHUs K
HanOOJIbIIIErO YCTaHOBHUBIIECTOCA TOKA KOPOTKOI'O 3aMbIKaHUS

AMIIIUTYAC

ToK, MpOTEKAIONIHH B KOHTYPE, COAEPKAIIEM YaCcTh OOMOTKH MEXy JBYMsI
OTBETBJICHUSIMUA M TOKOOTPAHHYHBAIOIINI PE3UCTOP MIIK OOMOTKY peaKTopa,
MO/T BO3JEHCTBUEM HANPSHKEHHS MEKAY JABYMS OTBETBIEHHSIMHU B IpoIecce
MEePEKITIOY EHUS

IMomycymMa MOIIHOCTE#H BeeX 4acTeit 00MOTOK TpaHchopmaTopa

HpI/IMeanI/Ie. MOHLHOCTLK) YaCTH OOMOTKHU SIBJISICTCS TMpON3BEACHUEC HauOOJIBIIETO
JUINTEJIBHO JOITYyCTUMOI'O B 9TOM YaCTH TOKAa Ha HaHOOJIbIIIEE JUIMTEJIBHO JA0ITYCTUMOE
HaIpsHKECHUC 3TOM YacTu

ITonHass MOIHOCTH, MOABOAMMAS K DTOH OOMOTKE OT BHELIHEH ILIENU WU
OTBOAMMAs OT HEe BO BHEIIHIOIO IIEIb

MoruHocTh, HepenaBaeMas aBTOTPaHcHOPMATOPOM U3 OJHOMN CETU B APYTYIO
HOCPEICTBOM JJIEKTPOMArHUTHON MHIYKLHH, PaBHAS MOLIHOCTH OOLIeil Win
MOCIIeIOBAaTENbHOM 00MOTKH aBTOTpaHc(opmaropa

MOoIIHOCTh, HEMOCPEJCTBEHHO IepeiaBaeMasi aBTOTPaHC(HOPMATOPOM U3
OJIHOW CeTH B JPYrYIO DJIEKTPHUYECKUM IyTeM Ojarojaps rajibBaHU4eCKOH
CBSI3M MEX/Yy COOTBETCTBYIOIIUMU OOMOTKAMH, paBHas MPOU3BEACHHIO
HampsDKeHUsT oO0mel OOMOTKM Ha TOK IIOCIEHOBAaTENbHOW OOMOTKH
aBTOTpaHchopMaTopa v KOIPPUIIEHT, YIUTHIBAIOIINIA YO (a3

MouiHocTh, epenaBaeMas aBTOTPaHC(HOPMATOPOM U3 OIHOI CETH B IPYIYIO,
paBHasi CyMME€ €ro JIEKTPOMATHUTHON U AJIEKTPUUECKON MOLIHOCTEN

AXTHBHas MOIIHOCTb, pacXxogyeMmas B MAarHUTHOW CHCTEME, OOMOTKax M
JIPYrUX 4acTsIX TpaHcopMaTopa MpH Pa3IUIHBIX PEKUMaxX paboThI

[NoTepu, Bo3HMKaOIIKE B TpaHCHOPMATOPE B PEKUME XOIOCTOTO XOna MpH
HOMMHAJIPHOM HAaIpsDKEHUH M HOMUHAJIBHOH 9acToTe

[NoTepu, BO3HUKAIOIIME B MarHUTHOW CHUCTEME TpaHC()OpMATOpa B pEKHME
XOJIOCTOrO X0/1a TP HOMHHAJILHOM HaNpsHKEHWH U HOMHHAJIBHON 4acToTe

IIpuBeneHHbIE K pacyeTHOM TeMIlepaType IOTEpH, BO3HMKAIOIIME B
TpaHcopmaTope Mpu HOMUHAIBHON YacTOTE P YCTAHOBJIEHUN B OHOW 13
00MOTOK TOKa, COOTBETCTBYIOIIETO MEHBIIEH N3 HOMUHAJIBHBIX MOIIHOCTEH
00MOTOK 3TOW Taphl, MPU 3aMKHYTOH HAKOPOTKO BTOPOl OOMOTKE Maphl U
OCTaJIbHBIX OCHOBHBIX OOMOTKAaxX, HE 3aMKHYTBIX Ha BHELTHUE LIETTH

HOTepI/I KOPOTKOI'O 3aMbIKAHHS TTAPbL 00MOTOK JJIsL Z[ByXO6MOTO‘IHOl"O u Tpu




KOPOTKOI'0 3aMbIKAHUS
Ilorepu k.3.

9.1.29. OcHoOBHBIE
noTepu B
TOKOBEYIIMX YACTSX

9.1.30. Jo6aBouHbIE
MOTEPHU B ONbITE
KOPOTKOI'0 3aMbIKAHMSI

9.1.31. lo6aBouHbBIE
NoTepu B
TOKOBEAYIIMX YACTSAX

9.1.32. IloTepu ot
HUPKY/JIHPYIOLIHMX
TOKOB

9.1.33. lo6aBouHbIE
MOTePH B 3JIEMEHTaxX
KOHCTPYKIMii

9.1.34. CymmapHbIe
norepu
TpaHchopmaTopa

9.1.35.
OTHocHTebHBIE
norepu

9.1.36. CroiikocTh
TpancopmaTopa npu
KOPOTKOM 3aMbIKAHHH

9.1.37.
JJIeKTPOIMHAMMYeCKA
f1 CTOMKOCTh
TpaHncdopmaTopa npu
KOPOTKOM 3aMbIKAHUHU

9.1.38. Tepmuueckasi
CTOMKOCTH
Tpancdopmaropa npu

3HAYEHHS MMOTEPh KOPOTKOIO 3aMbIKAHUSI TS TPEX TTap OOMOTOK: BBICIIETO U
HU3IIETO, BBICIIEr0 U CPEAHEro, CPEAHEr0 W HU3IIEr0 HANPSDKEHUH - Ui
TPEXOOMOTOYHOTO TpaHchopMaTopa.

IIpumeuanust:
1. JInst MHOr0OOMOTOYHOTO TpaHchopMaTopa ¢ N OOMOTKAMH YHCIIO 3HAUYCHHUH PaBHO
n(n-1)

2

2. OOMOTKH napbl JOJIPKHBI OBITh BKJIFOUCHBI MJIH 3aMKHYTbI HAKOPOTKO Ha OCHOBHBIX
OTBCTBJICHUAX

ITorepu B 0OMOTKax W JAPYrHMX TOKOBEAYIIMX 4YacTAX TpaHcdopMarTopa,
oIpeneNiieMble TOKOM JIAHHOH OOMOTKH WJIM TOKOBEIYICH 4YacTH U ee
SJIEKTPUYECKUM COTIPOTUBIIEHUEM, U3MEPEHHBIM MPU TTOCTOSTHHOM TOKE

Pasnocth MMOTEPb, USMEPCHHBIX MPH OMPEACIICHHOM TOKE B OIBITC KOPOTKOI'O
3aMbIKaHUs, U OCHOBHBIX IMMOTEPh B TOKOBEAYIINX YaCTAX, ONPEACIICHHBIX IIPH
TOM K€ TOKC

HOTepI/I OT TOKOB, HaBCJCHHBIX ITOJIEM PACCCAHUA B TOKOBellyU_[I/IX HacTiax
TpaHchopmaropa

Ilorepn OT TOKOB, HAaBENECHHBIX IIOJEM pACCESIHUS W 3aMBIKAIOMIUXCA B
napaJuieNbHO COeJMHEHHBIX BETBSIX 0OMOTOK TpaHc(hopmaTopa

[oTepu oT rucTepesrca U BUXPEBHIX TOKOB, BO3HUKAIOLINE B METAJIIMYECKHX
JeTaJsIX TpaHcopMaTopa OT BO3AEHCTBUS OIS pacCesHUS.

Ipumeuanue. B no6aBouHble MOTEPH B AEMEHTaX KOHCTPYKIMU TpaHChOpMaTopa He
BXOZAT MOTEPH OT BUXPEBBIX TOKOB U TMCTEPE3HCaA B aKTHBHBIX MaTepuaiax

CymMMa 1OTeph XOJIOCTOrO XOAa U IOTEPh KOPOTKOTO 3aMbIKAHHS
tpaHchopmaropa

Ipumeuanue. s TpexoOMoTOUHOro TpaHcdopMaropa 3a IOTEPU KOPOTKOIO
3aMbIKaHUs IPUHUMAETCS] HAaOOJIbIIIee U3 TPEX 3HAUSHUI noTeph cornacHo 1. 9.1.28

OTHoIIEHHE TOTEPh XOJOCTOTO X073, MOTEPh KOPOTKOTO 3aMbBIKAHUS WIN
CYyMMapHBIX IOTepb TpaHc(hopMaTopa K ero HOMUHAIBHOH MOITHOCTH

CrniocobHOCTh TpaHcopmaTopa NMpH BKJIIOYSHHH HA JIFOOOM OTBETBICHUU
BBEIJICPXKHUBATh O3 MOBPEKACHNH BHEITHIE KOPOTKHE 3aMbIKaHHUS

CmocobHOCTE  TpaHchoOpMaTOpa  BBIIEPXKHBATH  0€3  MMOBPEKICHHIN
JMHAMWYECKHE BO3JCHCTBUS, BO3HUKAIONIME INPH BHEIIHEM KOPOTKOM
3aMBIKaHUH

CmocobHOCTE  TpaHchoOpMaTOpa  BBIIEPXKHBATH  0€3  MMOBPEKICHHIN

TEPMHUUYECKUE BO3JECUCTBHUA,
3aMBIKaHUHT

BO3HHUKAIOIHUE TIPU BHCIIHEM KOPOTKOM




KOPOTKOM 3aMbIKAHUH

9.2. HomuHa/IbHBIC JaHHBIE TPaHCPOPMATOpPa

9.2.1. HomuHAJIbHBIE
JaHHbIE
TpaHcdopmaropa

9.2.2. HomuHajbHast
MOIIHOCTH 0OMOTKH
(oTBeTBJIEHUS
00MOTKH)

9.2.3. HomunajnHasi
MOIIHOCTH
JIBYX00MOTO4HOI' 0
TpaHcpopmaTopa*

9.2.4. HomuHaabHast
MOIIHOCTh
TPexo0MOTOYHOr 0
TpaHcopmaTopa*

9.2.5. HomunaabHast
MOIIHOCTEH
aBToTpaHcopmMaTopa

9.2.6. HomunajibHast
qacrora
TpanchopmarTopa

9.2.7. Homuna/ibHoe
HaNpsIZKeHHe 00MOTKH
Tpancopmaropa

9.2.8. Homuna/ibHoe
HaTNPsSIZKeHU e
OTBETBJICHUS] 00MOTKH

9.2.9. HoMmuHAJIBLHBIH
TOK 00MOTKH

VYkazaHHbIE H3TOTOBUTEIEM MapaMmeTpsl TpaHchopmaropa (Hampumep,
4acToTa, MOIIHOCTh, HANpPsDKEHHE, TOK), OOCCICYHBAIOIIAE €ro paboTy B
YCIIOBHSIX, YCTAHOBJICHHBIX HOPMATHUBHBIM JOKYMEHTOM U SIBIISOIIHECS
OCHOBOM I  OMpENENeHUs  yCIOBUH  W3TOTOBJECHUS,  HCIIBITAHHH,
IKCILTyaTalu

VYka3aHHOe Ha IAcIOPTHON Tabimuuke TpaHchopMaTopa 3HAUEHUE MOIHOH
MOILIHOCTH Ha OCHOBHOM (JaHHOM) OTBETBJECHHH, T'apaHTHPOBAaHHOE
W3rOTOBHUTEJIEM B HOMHMHAIBHBIX  YCJIOBHSX MeECTa YCTAaHOBKM U
OXJIAKIAloUlel cpenpl IPW  HOMHUHAIBHOM YacToTe W HOMHHAIBHOM
HarpsHKeHUH 0OMOTKH (OTBETBIICHHS)

[Mpnmeuanne. Ecnn Ha macnopTHOH Tabnnuke TpaHcdopmaTopa yKa3aHbI HECKOIBKO
MOIIHOCTEH, COOTBETCTBYIOIIMX pa3IMUHBIM  CIIOCO0AaM  OXJIAXKIEHHS, TO 3a
HOMHHAJIBHYIO TIPHHUMAETCs] HanOOJTbIIast U3 3TUX MOIIHOCTEH

HomunanbHast MOITHOCTh KaXKI0H U3 00MOTOK TpaHchopMaTopa

[lpumeuyanwe. B Tpancdopmarope ¢ paciieryieHHOH OOMOTKOH HOMHWHAIbHAsS
MOIIIHOCTB - 9TO MOIIHOCTh HEpacIleIJIeHHOH OOMOTKM WM paBHas el cyMMapHas
MOIIIHOCTB YacTel pacIeruIeHHOH 0OMOTKHI

HawnOomnpiias u3 MOIIIHOCTEN 00MOTOK

tpaHchopmaropa

HOMHWHAaJIBHBIX OTACJIIBHBIX

HomuHanbHast mpoxoHas MOIHOCTh OOMOTOK, UMEIOIINX OOLIYIO YacTh

Ipumeuanne. Ilox OOMOTKAMH MOHMMAIOTCSI OOMOTKH BBICIIETO ¥  HHU3IIETO
HANpsHKSHHST B JBYXOOMOTOYHOM M OOMOTKH BBICLIETO W CPESAHErO HAMpPSDKCHUS B
TpexoOMOTOYHOM aBTOTpaHc(opMarope

Yacrora, Ha KOTOPYIO PacCUUTaH TpaHCPOpMaTop, yKa3aHHAas Ha MMACTIOPTHOU
TaOJIMIKeE

VYKa3aHHOE Ha IIACIOPTHOM TaOJIMYKe HAampshHKeHHe MEXIy 3aXKHMaMH
TpaHchopMaTropa, CBS3aHHBIMH C OOMOTKOW, TIPH XOJOCTOM  XOIe
TpaHchopmaropa

Ipumevanue. J{ns 0OMOTKH, CHAOXKEHHOW OTBETBICHHSIMH, HOMHUHAIBHBIM CUMTACTCS
HaIpsDKEHHE OCHOBHOTO OTBETBIICHHS

VYkazaHHOE Ha ITaCOPTHOH TaONMYKE HANpsDKEHHE OTBETBICHHUSA IIPU
XOJIOCTOM X0Jie TpaHc(hopMaTopa

Tok, omnpemenseMplii 1O HOMHHAJBHOH MOITHOCTH OOMOTKH, €€
HOMUHAIIEHOMY HAPSDKCHUIO0 U MHOXKUTEITIO, YIUTHIBAIOIIEMY YHCTO (a3




9.2.10. HoMuHAIBHBIH
TOK OTBETBJICHHS
00MOTKH

9.2.11. PacuerHasn
Temmneparypa 00MOTKH

TOK, OHpeI[eJ'IHEMHﬁ 0 HOMHUHAJBHBIM MOIIHOCTH W  HAIPSXKCHUIO
OTBETBJICHUS OOMOTKH H MHOKHUTCIIIO, YYUTBIBAOMICMY YUCIIO (1)33, WJIn 110
YKa3aHWO HOPMATHUBHOI'O JOKYMCHTA

Cpe[[HS[S[ yCJIOBHasA TeEMIIEpaTypa O6MOTKI/I, K KOTOpOﬁ JOJI?KHBI OBITH
OPUBCACHBI MMOTEPU U HAIIPSAKCHUC KOPOTKOI'O 3aMbIKaHUA TpaHC(i)opMaTopa,
YCTaHOBJICHHAs HOPMATUBHBIM JOKYMCHTOM

9.3. lannbie Macc TpaHcopmaTopa

9.3.1. IToanast macca

9.3.2. TpancnopTHast
macca

9.3.3. Macca aKTHBHOM
crajam

9.3.4. Macca MeTaJuia
00MOTOK

9.3.5. Macca macia

Macca cobpaHHOro TpancdopmaTtopa, BKITHOUYas BCE Y3IIbl, YCTAaHABINBAEMbIC
Ha HEM W Ha OTJCIBHBIX (QYHIaMEHTaX, U BCIO 3aMOTHAIOIIYO KHIKOCTh

Macca TpaHcdopMaTopa B TOM BHJE, B KOTOPOM OH MOTpyKaeTcs Ha
TPAHCIOPTHOE CPEACTBO, 0e3 MAacchl JEMOHTHPYEMBIX Y3IIOB M JeTanei u
YaCTH U3OJISIIUOHHOM KHUIKOCTH, CIIMBAEMOM TIEpe]] TPAHCIIOPTHPOBAHUEM

Macca 3JEKTPOTEXHHUYECKOH CTald WM Jpyroro (eppoMarHUTHOI'O
MaTtepHana, 00pa3ylollero MarHuTHyI0 CHcTeMy TpaHc(hopMaTopa

CymMapHas Macca MeTajjia BUTKOB BCeX 0OMOTOK TpaHchopmaTopa

ITpumeuanue. IIpy COOTBETCTBYIOLICH OrOBOPKE TEPMHH MOXKET OBITH OTHECEH K
OZIHOH 13 0OMOTOK, K 0OMOTKE (ha3bl MII OOMOTKE CTEPXKHS

Macca Macia, KOTOpoe JTODKHO 3aTofHATh TpaHc(hopMaTop mpu ero pabore

[Ipumeuanus:

1. B maccy macina, onpezensieMyro J1aHHBIM TEPMHHOM, HE BKJIIOYAeTCs Macca Macia,
3aIOJIHAIOLIETO BBOJBI, €CIIM MX BHYTPCHHHII 00beM He coolIaeTcs ¢ BHYTPEHHHM
o0bemMoM Oaka TpaHcdopmaropa

2. AmnHanoru4Ho ompenensercs Macca  JpYroro
TpaHcdopMaropax, 3arnoIHEHHBIX JKHIKOCTIMU

JKUAKOro  JUOJIEKTpUKAa B

AJI®ABUTHBIN YKA3ATEJIb TEPMUHOB

ABToTpancdopmaTop 2.25
ABTOTpaHCcOpMaTOp IBYX0OMOTOYHBII 2.26
ABTOTpaHC(OPMATOP CUJIOBOH TPEXOOMOTOYHbI 2.27
Arperat Tpanc¢opMaTOpHbIii CHI0BOIT 1.3
ArperaT TpaHc(OopMaTOPHBIH peryIupoBOYHbIii MOC/Ie10BATeIbHbIN 2.23
Arperat TpaHc()OpMATOPHBII PeryJIupOBOYHbIN JMHEHHBII 2.24
Bak TpancdopmaTopa 6.6
Bak repMeTHYHbIH 6.8
Bak K0/10K0JbHOI0 THIIA 6.7
Bajka sipmoBas npeccyomasi 7.1.16
Butok 06MoOTKH 4.1
BuTok 00MOTKH IKpaHUPYIOIIMii 511
BH 9.11
Bo30y:xnenune Tpancgopmatopa 8.17
Bozayxoocymmrenn 6.10
BbicoTa 0kHAa MATHMTHOI CHCTEMBbI 7.1.13
I'pynna coequneHusi 00MOTOK TpancopmaTopa 4.27
I'pynna tpancopmaTtopHas MHOrogaznas 1.4
Jlanubie TpancdopMaTOPa HOMUHAJILHbIE 9.21
JnameTp cTepiKHsA 3.3
Juana3oH peryJinpoBaHUs HANIPSKEHUS 9.1.9




3a:KMM KOHTAKTHBIN TpaHcdopMaTopa

3amura 00MOTKH €MKOCTHAsI

3HauyeHuUe CTyNIEH! PeryJIMPpOBaHNUs HATIPSIKEHUs
HN30upartennb oTBeTBIEeHUI

H3MeHeHue HanpsizkeHUs1 Napbl 00MOTOK TpaHcgopMaTopa
HN3oasiiusi BHEIIHSAS

HN3oasiusi BHYTpeHHsIsI

W3ondamus 1eHT MarHUTHOM CUCTEMBI

H3onsanus 00MOTKH ri1aBHasi

HN3oasiust 00MOTKH KOHUEBasI

H3onsanus 00MOTKH NPOA0JIBHAS

H3oasius MJIACTHH MATHUTHOH CUCTEMBI

HN3oasimus Tpancgopmatopa

H3oasius mexnydaznas

Kartymka o0MoTKH

Karymku 00MOTKH BXOJAHbIE

Koxyx Tpancgopmaropa

KO

KoJib11o 00MOTKH eMKOCTHOE

Kousibno 06MoTKH npeccyroniee

KonTakTop ycTpoiicTBa peryJJMpoBaHus HANPSIZKEHUS 10 HATPY3KOI
Ko ¢punmeHT 3anoiHeHus Kpyra

Koa(punueHT 3anoiHeHNst OKHA MATHUTHOI CHCTEMBbI
Ko3¢ ¢punmenT 3ano/iHeHNs ce4eHHUs CTePKHSA
Koa(punmenT 3anoiHeHus1 ceyeHust sipmMa

Koa(punueHT 3anoiHeHns1 CTAIBIO

Ko ¢punmeHT TOKa KOPOTKOro 3aMbIKAHUSI YAAPHBIH
KpaTHoCTh YCTAHOBHBIIETOCSI TOKA KOPOTKOI'0 3aMbIKAHUS
Koa¢puuuent rpanchopmauuu

Macioyka3zare/ib

Macca akTHBHOM CTaJIU

Macca macaa

Macca MeTas1a 00MOTOK

Macca nosHas

Macca TpaHcnOpTHast

Marepuansl TpancopMaTopa aKTUBHbIE

MouHocTh aBTOTPaHCGOPMATOPAa HOMMHAJIBLHASA
MouHocTh aBTOTpaHCGOpPMATOPa MPOXOIHAS

MouHocTh aBTOTpaHCcGOpMaTOpa dleKTpUYecKast
MouHocTh aBTOTPaHCGOPMATOPa 31eKTPOMATHUTHAS
MouHoCTh ABYX00MOTOYHOI 0 TPaHC(hOPMATOPa HOMUHAIbHAS
MouHoCTh 00MOTKH TpaHcopMaTopa

MouHoCcTh 00MOTKH HOMHHAIbHASA

MouHOCTh 0TBETBJIEHHSI 00MOTKH HOMHHAJIBHASA
MouHoCTh TpaHc(opMaTopa TUIIOBAS

MouHOoCTh TPeX00MOTO4YHOr0 TPaHchOpMaTOPa HOMUHAJILHAS
Hampspkenue x.3.

Hanpsi:keHne KOPOTKOro 3aMbIKaHUs TPaHcdopMaTopa
Hanpsi:keHne KOPOTKOro 3aMbIKaHUS Napbl 00MOTOK TpaHcdopMaTopa
HH

Hanpsi:kenne 00MOTKH TpaHc(opMaTopa HOMUHAIbHOE
Hanpsi:keHune oTBeTBJIeHHSI 00MOTKH HOMUHAJIBHOE
Hanpsizkenue Tpancgopmaropa BbicLee

Hanpsizkenue Tpancgopmaropa Hu3lee

Hanpsizkenue Tpancgopmartopa cpeanee

HeiiTtpaab 00MoTKH TpancopmaTopa

Oo6MoTka aBTOTpaHchopMaTopa odLIast

Oo6MoTKka aBTOTpaHcopMaTopa mocjaeI0BaTeIbHAsA
O0MOTKA BEHTUJILHAS

O0MoOTKA BUHTOBAS IBYXX0/10Bast

6.5
5.8
9.1.8
6.19
9.16
5.3
52
7.1.21
55
5.7
5.6
7.1.21
51
5.4
7.2.2
7.2.3
6.13
4.24
5.9
7.2.19
6.21
7.1.9
7.1.15
7.1.10
7.1.10
7.1.11
9.1.17
9.1.16
9.17
6.11
9.33
9.3.5
9.34
9.3.1
9.3.2
6.2
9.2.5
9.1.23
9.1.22
9.1.21
9.2.3
9.1.20
9.2.2
9.2.2
9.1.19
9.24
9.14,9.15
9.15
9.14
9.1.2
9.2.7
9.2.8
9.11
9.1.2
9.13
4.28
411
4.12
4.26
7.2.13



OO0MOTKA BHHTOBAasi OTHOX010Bas

OO0MOTKA BUHTOBasi MHOT0X0/10Bast

Obmotka BH

O0MoTKa BenoMorare/ibHast

Oo0MmoTka BTOpHYHas TpaHchoOpMaTOpa

OO0MoTKa BhICIIEr0 HANPSIKEHUs aBTOTpaHcopmaTopa
OO0MoTKa BBICIIEr0 HANPSIKeHUs TpancopmaTopa
O0MoTKa rpydoro peryJiupoBaHus

Oo0MmoTKa nuckoBast

O0MoOTKA KaTylIeYHast

OO0MoTKa KaTylIeYHasi HUJIHHIPHYECKAs MHOT0CJI0/HAsA
OO0MOTKA KOMIIeHCALITOHHAS

OO0MOTKH KOHIEHTPHYECKHe

OO0MOTKA KOHLIIEHTPUYeCKAasl IBOHHAasI

O0MoTKa HenmpepbIBHAS KaTylIeYHAS

O0MoTKa HU31IEro HANPS)KEHHsI aBTOTpaHcdopMaTopa
O0MoOTKA HU3IEr0 HANPSAKEHUs TPpaHcopmaTopa
Oomorka HH

OO0MoOTKA OCHOBHAS

O0MoTKa nepBUYHAsA TpaHcopmaTopa

O0MoTKA nepernieTeHHAast

O0MoTKa pacuienjeHHas

O0MoOTKa pery/1upoBoOYHas

Oo0moTka ceTeBasi

O0MoTKA ¢ rpagyMpoBaHHON H30asIIHel

Oomorka CH

O0MoTKA ¢ HEerpaaAynpPOBAHHOI U30JIsIIIUEe
O0MoTKa ¢ neperieTeHneM KaTyleK

OO0MoTKa cpeiHEero HaNpsizkeHNs1 aBTOTPaHcdopMaTopa
OO0MmoTKa cpeiHero HanpsizkeHns TpancgopmaTopa
O0MoTKA cTep:KHA

OO0MOTKA TOHKOI0 peryJiupoBaHus

OomoTtka TpancgopmaTopa

OOMoTKa IMIINHAPHYecKast IBYXCJI0iHas
OO0MoOTKa IMJINHAPHYECKAsi MHOIOCJIOHHAS
OO0MoTKa IMIINHAPHYECKasi TPOCcTast

OO0MOTKH Yepenyonyecs

Oo6moTka ¢a3bl

OKHO MAarHMTHOH CHCTEMbI

OmBIT K.3. apbl 0OMOTOK

OnbIT KOPOTKOI0 3aMbIKAHHS NAapbl 00MOTOK
OnBIT X0J10CTOr0 X012

OnbIT X.X.

OcTtoB

OTBeTB/1eHHE 00MOTKH

OTtBeTB/1eHHE 00MOTKH OCHOBHOE

OTBeTB/IeHHE 00MOTKH OTPHLATE/IBLHOE
OTBeTBIeHHE 00MOTKH NOJI0KHTEIbHOE

OTBOABI

OxnaxaeHue BO3IyIIHOE eCTeCTBEHHOE
OxnaxaeHue 1yTheBoe

OxnaxaeHue MacasTHO-BOASTHOE

OxnaxaeHue MacjasiHOe ecTeCTBeHHOe
OxnaxaeHue HUPKYJISIHHOHHOE

OxnaxaeHue HUPKYJISIHOHHOEe HANIPABJIeHHOE
OxiaauTennb

IMakeT miacTuH

IlepeBo30y:x1eHMe TPaHCchopMaTOpa
IlepekiaouaTeab OTBETBJIEHHI 00MOTKH
Ileperpy3ka aBapuiiHas JoImycTHMAast

7.2.12
7.2.13
4.7,4.13
4.4
4.6
4.13
4.7
4.22
7.2.7
7.2.6
7.2.11
4.24
4.18
4.19
7.2.8
4.15
4.8
4.8, 4.15
4.3
4.5
7.2.9
4.10
4.21
4.25
5.13
4.9,4.14
5.12
7.2.10
4.14
4.9
4.17
4.23
4.2
7.2.5
7.2.5
7.24
4.20
4.16
7.1.12
8.7
8.7
8.5
8.5
6.3
4.29
4.30
4.32
4.31
6.4
8.27
8.28
8.30
8.26
8.29
8.31
6.25
7.1.7
8.18
6.18
8.15



Ileperpyska nomycrumas

Ileperpy3ka cucreMaTuyecKasi JOMyCTUMAS
Ileperpyska Tpancgopmartopa

IlaacTHHA MATHUTHOI CUCTEMbI

ITosie 00MOTOK paccesiHMSI MATHUTHOE

ITosie MarHUTHOE OCHOBHOE

ITose TOKOB HyJIEBOW MOC/IEA0BATEIHHOCTH MATHUTHOE
IMosne Tpanchopmaropa MarHuTHOE

IloTepu B onbITe KOPOTKOI0 3aMbIKAHUS 100aBOYHbIE
IloTepu B TOKOBeIYIIMX YACTSX 100aBOYHbIE

IToTepu B TOKOBeAYIIUX YaCTSIX OCHOBHbIE

IloTepu B 3n1eMeHTAX KOHCTPYKIUH 100aBOYHbBIE
[Torepu k.3.

IloTepu KOPOTKOro 3aMbIKAHMSA

IToTepu KOPOTKOro 3aMbIKAHMS MAPbI 00MOTOK
IloTepu MarHuTHbIE

IloTrepu oTHOCHTEILHBIE

IoTepu OT HMPKYJIUPYIOIIUX TOKOB

IMotepu Tpanchopmaropa

Ilorepu TpancopmaTopa cyMMapHbIe

[Torepu x.x.

IToteps xoJ10cTOrO X071

IIpeBbIlIeHe HOMUHAJIBHOI'O HANPsIaKeHUus TpaHcdopmaTopa
IIpeas30uparTenb OTBETBJIEHMIT

PabGota TpaHchopmaTOopoB napasnienbHast

PanguaTop Tpancopmartopa

Paccrosinue cTepskHell MexKoceBoe

Pacmupurennb

PeakTop ycTpoiicTBa  peryjiMpoBaHHsi  HANPSKEHHs MO HArpy3koi

TOKOOTPAHMY M BAKOIIHUIA

PerysimpoBaHue Hanpsi;keHHsl onepeyHoe

PerysimpoBaHue HanpsizkeHusi NPOAOJIbHOE

PerysimpoBaHue HanpsizkeHHs! POA0IbHO-TIONEpeYHoe
PerysimpoBaHue Hanpsi;keHusi TpaHcopMaTopa

PerysimpoBaHue Hanpsi;keHHusl TpaHc()OPMATOpa B THHHH
PerysimpoBaHue HanpsizkeHHusi TpaHc()OpMaToOpa B HelTpaIn

PesxnM KOpOTKOro 3aMbIKaHus TpaHcopMaTopa

Pe:xxum Harpy3ku Tpancpopmaropa

PesxuM HArpy3ku JByXo0MOTOYHOr0 TPaHC(OpMATOPa HOMHHAJIbLHBIH
PesxuM Harpy3ku MHOroo0MOTOYHOr0 TpaHc¢opMaTOPa HOMHHAJIBLHBIIH
Pesxxum Harpysku TpancgopmMaTopa I0myCTUMBIH

PesxuM Harpy3ku Tpexo0MOTOYHOI 0 TPAHC(OPMATOPA HOMHHATBHBINH
PO

PO rpy6as

PO tonkas

Pexxum Tpancdopmartopa aBapuiiHbIi

Pexxum TpancdopmaTopa HOMUHAJIBHBII

Pe:kuM xos0cToro xoga Tpancopmartopa

Pe3ucTtop ycTpoiicTBa  peryJIMpOBaHMSl HANpPSUKEHUsI 1O HArpy3Koid

TOKOOT PAHMYHMBAIOIIHU

CH

CeueHue CTepKHS AKTHUBHOE

CeueHue CTep:KHS KPYIJioe

CeueHue CTepKHS CTYIEHYATOE
CeueHue sspMa aKTHBHOE

Cucrema MarHuTHasi OpoHeBast
CucremMa MarHuTHasi GpoHecTep:KHeBast
CucteMa MarHUTHasi HABUTAs
CucteMa MarHUTHasi HECUMM eTPHYHAS
Cucrema MarHuTHasl IIOCKast

8.13
8.14
8.12
7.1.6
1.6
1.8
1.7
1.5
9.1.30
9.1.31
9.1.29
9.1.33
9.1.27,9.1.28
9.1.28
9.1.27
9.1.26
9.1.35
9.1.32
9.1.24
9.1.34
9.1.25
9.1.25
8.19
6.20
8.3
6.26
3.4
6.9
6.23

8.22
8.21
8.23
8.20
8.25
8.24
8.6
8.8
8.9
8.10
8.11
8.10
4.21
4.22
4.23
8.2
8.1
8.4
6.22

9.13
35
7.1.5
7.14
35
3.15
3.16
3.19
3.12
3.9



CucreMa MAarHUTHas MPOCTPAHCTBEHHAS

CucreMa MAarHUTHas Pa3BeTBJICHHAS

CucreMa MATHUTHAS] CHMMETPHYHAS

CucreMa MATHUTHAS CTeP:KHEBast

CucreMa MATHUTHAS CTHIKOBAasi

CucreMa MarHUTHasi IIAXTOBAHHAS

Cucrema oxJ1axaeHust

Cucrema TpancdopmMaTopa MArHUTHAS

Cnoii 00MOTKH

Cnoco0HOCTh TpaHcopMaTOpa HATPY304HAS

Cpok ciyx0bl U30JALHN TEPMUYECKUIA

Cpok cayx0bl U30JALUN TEPMUYECKH A HOMUHATLHBI I
Crep:keHb € MJIOCKOI UXTOBKOI

Crep:xkeHb ¢ paauaJbLHON IUXTOBKOH

Crep:xeHb

Crep:keHb C IBOJIbLBEHTHOI IINXTOBKOI

CroiikocTh TpaHC(hOPpMATOPA MPH KOPOTKOM 3aMBIKAHHH
CroiikocTh TpancopmaTopa npu KOPOTKOM
3J1eKTPOAMHAMMYECKAst

CroiikocTh Tpchq;opMaropa NpAu KOPOTKOM 3aMbIKaAHUU TEPMUYECCKasA

CropoHa BbIcIIero Hanpsi;keHus TpaHcopmaTopa
CTopoHa HU31Iero HANpsizKeHUs TpaHchopmaTopa
CTopoHa cpeHero Hanpsi;keHust TpaHcgopmaTopa
CTbIK MATHUTHO# CHCTEMBbI

CTBIK MATHUTHOM CHCTEMBI KOCOIi

CTbIK MATHUTHO# CHCTEMbI NPSIMOii

CxeMa coennHeHust TpaHcopmaTopa

Temmnepatypa 00MOTKH pacueTHast

Tok B ycrpoiicTBe peryJMpOBaHHMsl  HaNpsiKeHHsl  MOJ
LHMPKYJIMPY O LMi

Toxk k.3.

Tok KOpOTKOro 3aMbIKaHus TpaHchopMaTopa

Tok KOPOTKOro 3aMbIKaHHsI YAAPHBIH

Tok KOpOTKOro 3aMbIKaAHUS YAAPHbINA HaM00JIbIIMIA
Tok KOpPOTKOro 3aMbIKaHMsl yCTAHOBMBILHUICS

Tok KOpPOTKOro 3aMbIKaHMs YyCTAHOBHBIIHMIICSI HAM0O/IbIIHI
Tok 00MOTKM HOMUHATBHBII

Tox oTBeTBJICHUS] 0OMOTKH HOMHHAJIbHBIH

Tok Xx.Xx.

Toxk xon0cToro xona TpancgopmarTopa
Tpancno3unusi NPoBOAOB 00MOTKH

Tpancno3nuusi NPoBo0B 00MOTKH I'PyNNoBast
Tpancnosnuust NpoBox0B 00MOTKH 001Iast
Tpancno3nuust NPpoBo0B 00MOTKHM PABHOMEPHO pacnpeaeeHHast
TpaHncno3uuust NPoBoOI0OB 00MOTKH cOCPeI0TOYeHHAasI
Tpancdopmartop

TpancdopmaTop BO31YLIHBbIH

TpancdopMmaTop razoHanoJJHeHHbII
TpancdopMaTop repMeTHYHbIH

TpancpopmaTop ABYX00MOTOUYHBIH

TpancdopMmaTop KBapLEeHANOJHEHHbII
TpancdopmaTop MacasiHbII

TpancdopmaTop MHOro(pasHbIi

TpancdopmaTop MHOr000MOTOYHBIH
TpancpopmaTop 001ero Ha3HAYEHHSA
TpancdopmaTop ogHO(pa3HbIIH

Tpanchopmarop I16B

TpancdopmaTop nepeaBHKHON

TpancpopmaTop, nepexiarouaeMblii 6e3 BO30y:KIeHUS
Tpancdopmartop npeodpa3zoBaTebHbII

3aAMbIKAHHUU

3.10
3.13
3.11
3.14
3.18
3.17
6.24
3.1
7.2.1
8.16
5.14
5.15
7.11
7.1.2
3.2
7.1.3
9.1.36
9.1.37

9.1.38
1.9
1.9
1.9
7.1.18
7.1.20
7.1.19
1.10
9.2.11
9.1.18

9.1.11
9.1.11
9.1.14
9.1.15
9.1.12
9.1.13
9.29
9.2.10
9.1.10
9.1.10
7.2.14
7.2.16
7.2.17
7.2.18
7.2.15
11
2.15
2.16
2.36
2.8
2.18
2.12
2.7
2.10
2.1
2.5
2.21
2.35
2.21
2.32



TpanchopmaTop NMOBBIIIAKO KA

TpanchopMaTop MOHMAKAIO LU

TpanchopmaTop nmyckoBoit

TpanchopmaTop peryanpoBo4HbIi

TpanchopmaTop peryJIMpoBOYHBIN JIHHEHHBIN
TpancdopMaTop peryiupoBOYHbIH MOCIe10BATEIbHBII
TpanchopmaTop peryanpyemMslii

TpanchopmaTop, peryaupyemblii H0oA HArpy3Koi
Tpancpopmarop PITH

TpanchopmaTop pyIHMYHBIH

TpanchopmaTop cBapo4HbIi

TpanchopmaTop ¢ KUAKAM ANIIEKTPUKOM
TpancdopmaTop cui10Boit

TpanchopmaTop ¢ 1uTOH N30AAIMeE

TpanchopmMaTop ¢ HErOPIOYUM KHAKHM THITEKTPUKOM
TpancpopmaTop ¢ paciienyieHHo# 00MOTKOi
TpancpopmaTop cnennaibHbII

Tpancdopmartop cynoBoi

Tpancdopmartop cyxoii

TpancdopmaTop TpexoOMOTOUYHBII

TpanchopmaTop TpexdasHbIi

TpancdopmaTtop TAroBblit

TpanchopmaTop 31eKTponeYHOI

Yroj MarHuTHOI cUCTEMBbI

VYcrpoiicteo 116B

YcTpoiicTBO nepex/r0YeHusi 0TBETBJIEHUI 00MOTOK
YcTpoiicTBO nepexI0ueHusl OTBETBJIEHUIT 00MOTOK 0e3 BO30Y:KIeHuUs
YeTpoiicTBO pery/inpoBaHusi HANPSAKEHUs MOJ HATPY3KOii
YcTpoiicTBO peryiupoBaHusl HaNpsizkeHUs TpaHcopmaTopa
VYerporictso PITH

YcTpoiicTBO peryiMpoBaHusi TPaHC(hOPMATOPHOIo arperara
DuiabTp TepMOCU(OHHBII

X.x. Tpancgopmaropa

YacTtora TpaHchopMaTopa HOMHHAIBHAS

YacTte TpaHchoOpMaTOpPa aKTUBHASA

Yuciio cryneHeil B cTep:kHe

Yucno cryneHeii B spme

IInpuHa OKHA MATHUTHON CHCTEMBI

JKpaH eMKOCTHO 3a1IUTHI 00MOTKH

Spmo

SIpmo GokoBoe

SIpMo ¢ I0CKOM M XTOBKO#

SIpmo Topuesoe

2.3
2.4
2.34
2.22
2.24
2.23
2.19
2.20
2.20
2.28
2.31
211
1.2
2.17
2.13
2.37
2.2
2.30
2.14
2.9
2.6
2.29
2.33
7.1.17
6.16
6.15
6.16
6.17
6.14
6.17
6.14
6.12
8.4
9.2.6
6.1
7.1.8
7.1.8
7.1.14
5.10
3.6
3.7
7.1.1
3.8



IMPUJIOXXEHUNE

CrnpaBo4Hoe
9CKH3bI, NOACHAIOIUE HEKOTOPBIE TEPMUHBI
Crep:kHeBasi MATHUTHAS CHCTEMA BpoHecTepikHeBasi MAarHUTHAsI CCTEMa
Tpancdopmartopa (k repmunam: 3.14, 3.2, 3.4, Tpanchopmatopa (k Tepmunam: 3.16, 3.2, 3.6,

3.6,3.7,7.1.13,7.1.14, 7.1.17) 3.7,3.8)
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A - MexoceBOe paccTosiHue; B - mmpuHa okHa; H - 1 - cTepxens; 2 - TopiieBas 4acTb GOKOBOTO SIpMa;
BBICOTA OKHA; 1 - sipMo; 2 - yroi; 3 — CTepiKeHb 3 - OokoBoe sipMO; 4 - OOKOBast 4aCTh OOKOBOT'O
sspMa; 5 - TOpIeBoe APMO

Yepr. 1
Yepr. 2

BponeBasi MarHuTHasi cucteMa Tpancgopmartopa (k Tepmunam: 3.15, 3.2, 3.7)

z
1V

1 - crepkeHsb; 2 - GOKOBOE SIPMO

UYept. 3
JAByxo0MOTOYHBII TpaHchopMaTOp ¢ Tpexo6MoToUHBbIH TpaHchopMaTOp ¢
KOHIIEHTPMYEeCKMMHU 00MOTKaMHM (K TePpMHHAM KOHLIEHTPHYeCKHMMH 00MOTKaMH (K TepMHUHAM
2.8 1 4.18) 2.9 u 4.18)
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Yeprt. 4

JBoiiHasi KOHIEHTpHYecKast 00MOTKa
TpaHcopmaTopa (k Tepmuny 4.19)

./"/"’ff..flf-’.-.-. A

Yeprt. 6

TpexoO6MoTOUYHBII aBTOTPaHCHOPMATOP

(x Tepmuny 2.27)

Yepr. 8

Yepeayromuecsi 00MOTKH

TpaHcdopmaTopa
(x TepMuny 4.20)
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Yeprt. 10

pocTas uuaMHIAPHYECKas
o0MoTKa TpaHcdopmaTopa
(k TepMuHy 7.2.4)

Itn o | t.n.I-:r | ra=
cfe]f=]ol]u]~[-

Yeprt. 11

. e

Yepr. 5

JByxo0MOoTO4YHBII aBTOTpPaHCc(OpMaTOp
(x Tepmunam: 2.26, 4.11, 4.12)
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Yeprt. 7

Pacmiensiennast o06MoTka TpancgopmarTopa

(x Tepmuny 4.10)

Yeprt. 9
JAByxcJioiiHast
HHJIMHIpHYecKas 00MOTKA
TpaHcdopMaTopa
(x TepMuny 7.2.5)
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Yeprt. 12



OnHoxonoBasi BUHTOBAS JByxxo10Basi BHHTOBAs HenpepbiBHas 00MoTKa
o0MoTKa TpancopmaTopa o0MoTKa TpaHcopmaTopa TpaHcopmaTopa
(k Tepmuny 7.2.12) (x Tepmuny 7.2.13) (x Tepmuny 7.2.8)

e

Yepr.13 Yepr.14 Yepr.15

Buabl Tpancno3unuu (k TepmuHaMm 7.2.16 u 7.2.17)

S

I pyanosan Ofwan lpynnosas
TPAKCAOIUUNUA  TPOHCAOUYUR  TRANCAUIUHUR

Yeprt. 16

PaBHOMepHO pacnpeseeHHAsI TPAHCHO3ULUS TIPOBOIOB 0GMOTKH TpaHcdopMaTopa
(x Tepmuny 7.2.18)

Yeprt. 17



