Tpancopmaropnl



http://ru.wiktionary.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:SmallTransformer.JPG
http://ru.wiktionary.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:SmallTransformer.JPG
http://images.yandex.ru/yandsearch?p=1&text=%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80%D1%8B&noreask=1&img_url=http%3A%2F%2Fekb.pulscen.ru%2Fsystem%2Fimages%2Fproduct%2F002%2F298%2F456_medium.jpg&pos=40&rpt=simage&lr=15
http://images.yandex.ru/yandsearch?p=1&text=%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80%D1%8B&noreask=1&img_url=http%3A%2F%2Fekb.pulscen.ru%2Fsystem%2Fimages%2Fproduct%2F002%2F298%2F456_medium.jpg&pos=40&rpt=simage&lr=15
http://images.yandex.ru/yandsearch?p=3&text=%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80%D1%8B&noreask=1&img_url=http%3A%2F%2Frostov.pulscen.ru%2Fsystem%2Fimages%2Fproduct%2F000%2F244%2F340_medium.jpg&pos=106&rpt=simage&lr=15
http://images.yandex.ru/yandsearch?p=3&text=%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80%D1%8B&noreask=1&img_url=http%3A%2F%2Frostov.pulscen.ru%2Fsystem%2Fimages%2Fproduct%2F000%2F244%2F340_medium.jpg&pos=106&rpt=simage&lr=15

Ha3HaueHue, 00/1aCTH IPUMEHECHMU A,
KJaccudpukamnusi, yCTpONUCTBO,
HPUHIUI JeHCTBUSA U padounu

npouecc rpancopmaroposn. Illorepu n
KILI




30 nosopsa 1876 roma, nara MOJTy4YECHUS
maTeHTa J0moukoBeM [laBmoM
HuxomaeBHIeM, CYUTACTCS JaTON POXKIACHUS
epBOIro TpaHcpopMaropa. ITO ObLI
TpaHcpopMaTop C Pa3OMKHYTHIM
CEpJICUHUKOM, PEICTABIIBIINM COO0M
CTEPKEHb, HA KOTOPBbIKM HAMATHIBAJIMCH
OOMOTKHU.

IIepBbie TpaHCHOPMATOPHI C 3AMKHYTBIMHU CEPJICYHUKAMHU OBLIN
co3naHbl B AHrnu B 1884 romy Oparbsamu [[;)koHOM M DayapioM
['onknHcoH. B 1885 1. BeHrepckue naxenepsl pupMsl «I'aHi n K°»
Otrto bnaru, Kapoii [{unepHoBckuii 1 Mukia Jlepu nzoopenu
TpaHCc(hOpPMATOp C 3aMKHYTBHIM MarHUTOIPOBOIOM, KOTOPBIN ChITpall
BAXXHYIO POJIb B JAJIBHEUIIIEM PA3BUTUUA KOHCTPYKIAN
TpaHC(OPMaTOPOB.



http://ru.wikipedia.org/wiki/30_%D0%BD%D0%BE%D1%8F%D0%B1%D1%80%D1%8F
http://ru.wikipedia.org/wiki/1876_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%82%D0%B5%D0%BD%D1%82
http://ru.wikipedia.org/wiki/%D0%AF%D0%B1%D0%BB%D0%BE%D1%87%D0%BA%D0%BE%D0%B2,_%D0%9F%D0%B0%D0%B2%D0%B5%D0%BB_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/1884_%D0%B3%D0%BE%D0%B4

Tpanchopmarop (ot transformo — mnpeoOpa3oBeiBaTE) — 3TO
CTaTUYECKOE DJJIIEKTPOMATHUTHOE YCTPOMCTBO, HUMEIOIIEE [BE WIIH
Oojlee  WMHAYKTHBHO  CBS3aHHBIX  OOMOTOK Ha  KaKOM-JIHO0O

M TPEIHA3HAYCHHOE U1  OpeoOpa3oBaHUs
IIOCPEACTBOM OJIHON WJIN HECKOJIbKUX
CUCTEM (HANpsHKEHWM) TEPEMEHHOTO TOKA B OJHY WM HECKOJIBKO
APYTUX CHUCTEM (HAMpSHKEHUM) MEPEMEHHOIO TOKAa 0€3 HM3MEHEHUS
4aCTOThI CUCTEMBI (HAPSHKEHUS ) IEPEMEHHOIO TOKA.
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Tpancdopmartop Técnpl — eAUHCTBEHHOE M3 U300PETCHUM
Huxkonsl Tecibl, HOCSAIINX €ro UMs CErogHs. JTO KilacCUYeCKUM
PE30HAHCHBIN TpaHCHOpMATOP, IIPOU3BOISIINN BEICOKOE
HANPSKEHUE MPY BBICOKOW YacToTe. OHO MCIIOIB30BaIOCh
Tecnor B HECKOJILKAX pa3Mepax U BapUALUAX I €r0
IKCIIepUMEHTOB. « Tpancdopmarop TecabD» TakKe U3BECTEH IO/
Ha3BaHMEM «Karyiika Tecnbl» . [Ipudop ObLI co3aaH 22 ceHTI0ps
1896 rona u 3asBiieH Kak « Anmapar Jjis Ipou3BOICTBA
SIEKTPUUECKUX TOKOB BHICOKOM YaCTOTHI M IMIOTECHIINAJIA.

-

Brixon
PazpAagHwWk

|

MoTouHMEK
MATaHKA

|

T O

BropruHasn : fv:f"

obMoTEE
KoHgeHcaTop '

MNeperuHan
obrMmoTKa




TpancdhopmaTop ocCyliecTBIsIeT HOpeoOpa3oBaHUE HAMPSHKCHUS
IIEPEeMEHHOI0 TOKAa B CaMbIX PA3JIMYHBLIX O0JACTAX MPUMEHEHUS —
AIECKTPOIHEPIeTUKE, JICKTPOHUKE U PATUOTCXHHKE.

KOHCTpYKTHBHO TpaHCHOpPMATOpP MOXKET COCTOATh W3 OJHOU

( ) WIM  HECKOJIBLKHUX  H30JHPOBAHHEIX
OPOBOJIOYHBIX,  JUOO  JICHTOYHBIX  OOMOTOK  (KaTyIlIeK),
OXBaThIBAEMbIX OOIIIMM MArHWTHBIM ITOTOKOM, HAaMOTAHHBIX, Kak
IIpaBUjIo, Ha (CepaeYHUK) u3

Marepua’lia.
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Kiaaccupukanust TpaHchopMaTopoB

[To npu3Haky (pyHKIIMOHAIBHOTO HA3HAYCHUS
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TpancPopMaTOpPLI NUTAHUS TpaHcdopMaToOpbl COIJIAaCOBaAHMS




Kiaaccupukanust TpaHchopMaTopoB
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TpanchopMaTopbl NUTAHUSA
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Kiaaccupukanust TpaHchopMaTopoB
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Kiaaccupukanust TpaHchopMaTopoB

¥

TpanchopMaTopbl NUTAHUSA
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Kiaaccupukanust TpaHchopMaTopoB
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TpaHchoOpMaATOPHI MATAHUSA
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Kiaaccupukanust TpaHchopMaTopoB
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Kiaaccupukanust TpaHchopMaTopoB
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Kiaaccupukanust TpaHchopMaTopoB

¥

TpaHchoOpMaATOPHI MATAHUSA

¥

B 3aBucuMoCTH OT BH/1A CBA3HU MCIK/Y o0MOTKaMH

C JJIEKTPOMATHUTHOM CBA3bIO
(C U30IMPOBAHHBIMHA 0OMOTKAMM)

C JJIEKTPOMATHUTHOM U JICKTPUUYECKOU CBA3BIO
(co cBsI3aHHBIMH 0OMOTKAMH)



Kiaaccupukanust TpaHchopMaTopoB
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Kiaaccupukanust TpaHchopMaTopoB

¥

TpaHC(])()pMaTopbl MATAHUSA

B 3aBI/ICI/IMOCTI/I oT Ha3Ha‘leHI/IH

CHJIOBBIE oﬁmero M CHeNHAJBLHOr0 HasHaueHus A1 npeoﬁpa3OBaHnﬂ 1aCTOThbI

HMITYJIbCHBIC BbINIPAMUTEIbHbIC U T.1.



Kiaaccupukanust TpaHchopMaTopoB

¥

TpaHchoOpMaATOPHI MATAHUSA

¥

B 3aBUCHMMOCTH OT padouyer 4acToThl TPAHC(POPMATOPHI ACJIAT HA

TpaHchPopMaTOPbI \
X MOBBIIEHHOM\IIPOMBIIILJIEHHOM YaCTOThbI
(400,\1000, 2000 I'mx)
NPOMBbINLIEHHOH 4acTOThI (50 I'x)

MOHMKEHHOH YacToThl (MeHee S0 I'n)

BBICOKOH YaCTOTHI

noBbImeHHON YacToThl (10 10000 I'x)



Kiaaccupukanust TpaHchopMaTopoB

¥

TpanchopMaTopbl NUTAHUSA

¥
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C BO3AYLIHBIM (Cyxue TpaHc(phopMaTopbl)




Oo0J1acTi IpUMEHEHUS TPAHC(POPMATOPOB

1. Insa mepeaayu U pacnpenaejeHuss JJIeKTPUIeCKOM SJHEPIUH.

B HacTosiee BpeMs 11 BBICOKOBOJIBTHBIX JTUHUM JJIEKTPOIEpeaay

IIPUMEHSIIOTCSI CUJIOBBIC TPAHC(POPMATOPHI C MACISIHBIM OXJIaKICHUEM
HanpspkeHuem 330, 500 u 750 kB, momnHocThi0 g0 1200-1600 MB*A

2. Jlist o0ecrnieyeHHusl HY>KHOM CXeMbl BKJIIOYEeHHMSI BEHTHJIEH B
npeodpa3oBaTe/IbHbIX YCTPOMCTBAX M COIVIACOBAHMS HANPSKEHU S
HA BXO/Ie M BbIXO/e nmpeodpa3oBareis.

TpancdhopmaTopsl, TPUMEHSIOTCA JJIsI 3TOM LIEIH, Ha3bIBAIOTCS
npeoopaszosamenvuviMu. VX  MOIIHOCTh  JIOCTUTA€T  THICAYM
KMJI0BOJIbT-aMIiep, HanpsikeHrne 110 kB; onu paboraroT mpu 4acToTe
50 I' u Oonee.

PaccmarpuBaemMbie TpaHC(HOPMATOPHI BBIMOIHSIIOT OJHO-, TPEX- U
MHOTO()a3HBIMH C PEryJIMPOBAaHMEM BBIXOJHOTO HAaNpPSDKCHUS B
IIMPOKUX Ipeenax u 0€3 peryJIupoBaHus.



Oo0J1acTi IpUMEHEHUS TPAHC(POPMATOPOB

3. Jasi pa3siM4YHBIX TEXHOJOTHMYECKHUX Iiejieil. CBapKu
(cBapouHble TpaHchoOpMAaTOpbl), MUTAHHE IJIEKTPOTEPMUYECKHX
YCTAHOBOK (3JIEKTpPOINEeYHbIe TPpaHchopMaTOpbl) U ApP. MOIIHOCTH
UX JOCTUTAET AECCATKOB THICSY KUIJIOBOJILT-AMIIEP IPU HAIIPSIKEHUE 10
10 kB; onu padotaroT 00b4HO mpu yactote 90 I'1.

4, JIn BKJIYEHHS 3IEKTPOU3MEPHUTEJIbHbIX NPUOOPOB H
HEKOTOPBIX anmnaparoB, HANpUMep peJie, B JJIeKTPUYeCKHE HelH,
0 KOTOPBIM MNPOXOASAT 0O0JIbIIIHME TOKH, C HEJbK paclIMpeHHs
npeaeJoB U3MePEeHUs U 00ecTeYeHUA JIeKTP00e30MaCHOCTH.

TpaHcdopMaropsl, TpUMEHIEMbIC i1 ATOM IEJIM, HAa3bIBAKOTCS
U3MEpUTEIbHBIMA. OHU UMEIT CPABHUTEIBHO OOJIBIIYI0 MOIIHOCTD,
OMPEAECTIEMYIO MOIIHOCTh, MOTPEOISIEMOMN AIEKTPOU3ZMEPUTEITbHBIMU
npudopamMu, peiie u Jp.



Oo0J1acTi IpUMEHEHUS TPAHC(POPMATOPOB

5. JAnsa nuTaHMs Pa3jIMYHBIX Lened pPaauo- U TeJeBU3HMOHHON
anmaparypsl; JJsi pa3iejeHHus] JIeKTPUYECKHX Iened pPa3JIndHbIX
3JIEMEHTOB J3THX YCTPOMCTB, Jfl COIVIACOBAHMS HAIPSIKEHUl u
T.I.. TpanchopMaTopsl, HCHOIL3YEMbIE B 3THX YCTPOMCTBAX, OOBLIYHO
MMEIOT MaJIy}0 MOITHOCTh (OT HECKOJIBKHX BOJIbT-aMIIEP 0 HECKOJIbKHX
KWJIOBOJIBT-aMIIE€p), HEBBICOKOE HAMpPsDKEHHUE, padoTaroT mpu dactore S0
[m u Oonee. X BBINOJIHSAKOT JABYX-, TPE€X- U MHOIOOOMOTOYHBIMHU,
yCIOBUSL pa0OTHI, NPEABABIICMbIE K HHUM TpPEeOOBaHUS M IPUHIIUAIIBL
IIPOEKTUPOBaHUS BechbMa crienupuuHbl. Kak mpaBuino, TpaHCHOpMaTOphl
IMUTaHWS W3TOTABIMBAIOTCA KOMOMHHPOBAHHBIMHM, T.€. MO3BOJISIOIIMMU
CHUMAaTh HECKOJIBKO HaNpsDKEHMM; MOpH OATOM I[EepBUYHAS OOMOTKaA
(cereBas) MOXKET OBITH BBIIIOJHEHA B BHUAC OJHOM OOMOTKH C JBYMSI
OTBOJIAaMM HJIM JBYX OJIMHAKOBBIX OOMOTOK C OJHMM OTBOJIOM B KaXKJIOM
n3 HUX. Bo BTOpoM BapuaHTe NepBUYHAs OOMOTKAa Ha pa3IMYHbIC
Hanpspkeans (110, 127 wmm 220 B) nepekmioyaercs cCIeIAaIbHBIM
CETEBBIM IIEPEKIIOYATEIIEM.



I puHIUI JeMCTBUS TPAHCHOPMATOPOB

[IpocTenimii CHI0BOM TpaHC(HOPMATOP COCTOUT M3 MAarHUTOIPOBOJIA
(cepaeyHnKa), BBIIIOJTHEHHOTO U3 (DEPPOMArHUTHOTO MaTepualia
(0OBIYHO TMCTOBAS ICKTPOTEXHUYESCKAS CTAJb), H ABYX OOMOTOK,
PaCIONIOKEHHBIX Ha CTEPXKHAX MarHuTonpoBozaa (puc. a). Onna u3
O0OMOTOK, KOTOPYIO Ha3bIBAIOT NEPEUUHOU, TPUCOECTUHEHA K HICTOUHHUKY
MEPEMEHHOT0 TOKa /' Ha Hanpsixenune U;.



IlpuHuIUNO aencTBUS TPaHCHOPMATOPOB

K npyroit 0OMOTKE, Ha3pIBAEMOW BTOPUYHOM, ITOAKIIIOYEH TOTPeOUTEND Z ..
IlepBruuHas © BTOpUYHasi OOMOTKH TpaHCpopmMaTropa HE UMEIOT
IEKTPUUYECKOM CBSI3U JPYT C APYTOM, U MOIITHOCTb U3 OJHOM OOMOTKH B
IPYTYIO IEPENAETCS AIIEKTPOMATHUTHBIM IyTeM. MardHuTorpoBo/i, Ha KOTOPOM
PACMOJIOKEHBI 3TH OOMOTKH, CIIYXKHUT JJIsl YCUJIICHUSI MHAYKTUBHOM CBSI3U
MeXay oOMoTKamu./[eiicTBre TpaHchopMaTopa OCHOBAHO Ha SIBICHUHU
AJIEKTPOMArHUTHON MHAYKIUU. [Ipu nmogkmoueHnn nepBUYHON OOMOTKHU K
MCTOYHUKY ITIEPEMEHHOIO TOKA B BUTKAaX 3TOM OOMOTKH MPOTEKAET
MEPEeMEHHBIN TOK I, KOTOPBIH CO3/1a€T B MAarHUTOIIPOBOJIE MEPEMEHHBIN
MAarHATHBIN TTOTOK D. 3aMbIKasCh B MAarHUTOMPOBOIE, 3TOT MOTOK CUETIIACTCS
¢ 00ernmMy 0OMOTKaMHM (ITIEpBUYHON U BTOPUYHOM ) U MHAyHupyeT B HUX IJ1C:
B iepBuuHOM 00MOTKe IIC camounoykuuu

e, = —w,(dodt), (1.1)
BO BTopruHOM 00MOTKe I/C 63aumoundykyuu
e, = —W,(dd/dt), (1.2)

rae W; 1 W, — 4HCJIO BUTKOB B IIEPBUYHON U BTOPUYHOM OOMOTKAxX
TpaHcgopMmaropa.



IlpuHuIUNO aencTBUS TPaHCHOPMATOPOB

[Ipn nmogkiroueHun Harpy3ku Z. K BbIBOJAM BTOPUYHOM OOMOTKH
TpaHc(opmaropa nox aeucreuem OJC e, B menu 3T0M OOMOTKH
CO3/IaeTCs TOK |,, @ HAa BBIBOJAAX BTOPUIHON OOMOTKH YCTaHABIHBACTCS
HarnpsokeHne U,. B moBsimarommx tpancgopmaropax U, > Uy, a B
noHmwxkaromux U, < U;.

OOMOTKY TpaHCc(hopmaropa, MOJAKIIYECHHYIO K CETH C 0oJiee
BBICOKMM HaNPsS>KEHUEM, HA3bIBAIOT 0OMOMKOU 8blCULE20 HANPSHCEHUS
(BH); 0OMOTKY, NpUCOCAMHEHHYIO K CETH MEHBIIIETO HAMPS)KCHUS, —
oomomxkou Huzuwezo nanpsicernus (HH).

Tpancdopmaropsl 00aAaFOT CBOMCTBOM 00Opamumocmu. OJUH W
TOT XK€ TpaHchoOpMaTop MOKHO HCIOJIb30BaTh B  KauyeCTBE
MOBBIIIAOIIETO U moHMXKaromero. Ho o0b14HO TpaHnchopmarop UMeEET
ONPENECICHHOEC HAa3HAYCHUE. MO0 OH IIOBBIAKOIINMN, JTHO00 —
TTOHMUKAFOIIUH.



IlpuHuIUNO aencTBUS TPaHCHOPMATOPOB

Tpanchopmarop — 3To ammapar mepeMeHHOTro Toka. Eciu e ero
IEPBUYHYIO 0OMOTKY MOJAKIIOYUTHh K HCTOYHUKY MOCTOSHHOTO TOKA, TO
MarHUTHBIN MOTOK B MarHUTOIIPOBOJIE TpaHC(opmaTopa Takxe OyaeT
IIOCTOSIHHBIM KaK II0 BEJIMYWHE, TaKk W 1Mo HampasiaeHwuio [(dd/dt)=0],
IO3TOMY B 00MOTKax TpaHcdopMaropa He OyaeT HaBoauthes I/C, a
CIIEAOBaTEIbHO, OJJICKTPOSHEPTHS M3 TMEPBHYHOM Memu He Oyner
nepeaBaThCs BO BTOPUYHYIO.




YerpoucTBo TpaHc(hopMaTopoB

CoBpeMEHHBIM  TpaHCPOpPMATOpP  COCTOUT W3  PaA3IUYHBIX
KOHCTPYKTHBHBIX 3JICMEHTOB: MAarHMTONPOBOJA, OOMOTOK, BBOJOB,
Oaka W aAp. MarHutonpoBOJi C HACAKEHHBIMM HAa €ro CTEPKHHU
OOMOTKaMHM  COCTaBISIET  aKmMueHyl0  yacms  TpaHc(hopMaropa.
OcTtanbHbIE 3JIEMEHTHI TpaHCPoOpMaTopa HA3BIBAKOT HEAKMUBHbIMU
(BCIOMOTaTEIbHBIMH ) YaCTSMU.



YerpoucTBo TpaHC(hOpMATOPOB

MarauaTonpoBos

MarauTonpoBo/i B TpaHC(HOPMATOPE BBITIOIHSET IBE (PYHKIIUU: BO-
IIEPBBIX, OH COCTABIISIET MATHUTHYIO LET1b, 10 KOTOPOU 3aMBIKAETCS
OCHOBHOM MarHMTHBIN ITIOTOK TpaHC(OpMaTOpa, a BO-BTOPHIX, OH
peaHa3HA4YCH A1 YCTAaHOBKH M KPEILUICHUS 0OMOTOK, OTBOJIOB,
nepexirrodarese. MarHuTonpoBOl UMEET IIUXTOBAHHY HO
KOHCTPYKIIUIO, T. €. OH COCTOUT M3 TOHKHUX (0OBIYHO TOJIIIMHOM 0,5 MM)
CTAJIBHBIX IJIACTUH, IIOKPBITHIX C ABYX CTOPOH U30JIUPYIOUIEH MIJIEHKOU
(Harpumep, JT1akom). Takass KOHCTPYKIIUS MAarHUTOIPOBOAA
00yCJIOBJIEHA CTPEMJIEHHEM OCJIA0UTh BUXPEBBIE TOKU, HABOAUMBIE B
HEM IIEPEMEHHBIM MarHUTHBIM [IOTOKOM, a, CJI€I0BATEIILHO,
YMEHBIIIUTh BETUYUHY MMOTEPh SHEPTUHU B TpaHCPopmarope.
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YcTtpounuctBo TpaHccopmaTopa.

°,ZZ6€ KamywkKu ¢ padsHblmMu Yuciamu 6uUmkKoes 00emvl 6 CMAIbHOU cepc)elmuk
*Kamyuwika, NooK/o4YeHHas K UCMOYHUKY — nepsudyHas kamywka. (N, U, 1)
-Kamyuwika, nookmo4YeHHas K nompebumerito — emopuyHas kamywka. (N,, U,,
)

N-4mcrno ButkoB. U-HanpskeHue. |-cmna Toka.




Pabota Tpanchopmaropa 0OCHOBaHa Ha ABYX 0a30BbIX IPHUHIIUIIAX:

1.I3MEHSIOIIUICS BO BPEMEHHU CO31a€ET
M3MEHSIONICeCs BO BpEMEHHU ( )
2.VI3MeHeHne MarHuTHOTO ITOTOKA, MPOXOSIICIO Yepe3 0OMOTKY,
co3maéT B 3TOM 0OMOTKE ( )

Ha onny 13 00MOTOK, Ha3bIBAEMYIO nEepBUUHOU 0OMOMKOU, TTIOJAETCS
HaPsKEHUE OT BHEIIHETO UCTOYHHUKA. [IpoTekaronui no nepBUYHOU
OOMOTKE IEPEMEHHBIN TOK CO3/IaET MEPEMEHHBIN B
MAarHUTOINPOBOJE. B pe3ynbrare :
[IEPEMEHHBIM MAarHUTHBIN IIOTOK B MAarHUTOIIPOBOJIE CO3AET BO BCEX
0OMOTKax, B TOM YHCJI€ U B IEPBUYHOM, WHIYKIIUH,
TPONOPIUOHAIBLHY IO MarHMTHOIO IOTOKA, IMPH
CHHYCOMJAILHOM TOKE CABMHYTOM Ha 90° B 00paTHYIO CTOPOHY I10
OTHOIIIEHWIO K MATHUTHOMY ITOTOKY.

B HekoTOphIX TpaHCPopMaTopax, padOTAIOIMX HA BEICOKHUX WIIU
CBEPXBBICOKMX YaCTOTAX, MArHUTOMIPOBO MOKET OTCYTCTBOBATb.


http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%BF%D0%BE%D0%BB%D0%B5
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B5%D1%82%D0%B8%D0%B7%D0%BC
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B6%D1%83%D1%89%D0%B0%D1%8F_%D1%81%D0%B8%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D1%82%D0%BE%D0%BA
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B4%D1%83%D0%BA%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B6%D1%83%D1%89%D0%B0%D1%8F_%D1%81%D0%B8%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8

Pexnm xonocrtoro xoaa

JIAaHHBIN PEXKUM XaAPAKTEPU3IYETCSA PA3OMKHYTOHW BTOPHUYHOM IENBIO
TpaHc(opmaropa, BCIACICTBUE YETO TOK B HEW HE TeueT. C MOMOIIbIO
OTIBITA XOJIOCTOTO XO/Ia MOXXHO OIPEACIIUTh TpaHcpopmaropa,
KO3 PUIUEHT TpaHC(HOPMAIIMH, a TAKKE ITOTEPH B CEPACUHHUKE.
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D1%8F

Pabouun xop ( noa Harpyskon)

Harpy3ouHbiii pexXuM. OITOT PEXKUM  XaPAKTEPUIYETCS
3aMKHYTOH Ha Harpy3ke BTOPMYHOM IENbIO TpaHcpopMaropa.
JIaHHBIM  pPEXUM  SBISICTCA OCHOBHBIM  pabouuM IS
TpaHchopmaropa.
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KoadhdhuumeHT TpaHchopmaumm

KoypduuuenT TpaHnchopMallid — BeJIHYHHA,
paBHafl OTHOILUEHHIO HANPAKEHUH B NMEPBHYHOH
H BTOpHYHO# o00MoOTKaX TpanchopMaTopa

Ui NI,
U2 N2 Il

BeiBoa: eciiu K<1, ecoim N,>N, mim U,>U,, T0
TpaHCc(pOpMATOP MOBLINIAIOIIUMN;

ecin K>lecam N,<N, mam U,<U,,
TpaHchopMaTop MOHUKAIOIIUMN.



CBolicTBa TpaHc(opmaTropa OMNPEACTAIOTCS €r0 HOMUHALIbHbIMU
napamempamu. 1)HOMMHAJIBbHOE MNEPBUYHOEC JIWHEHMHOE HAIPSIKCHHUE
U, ., B umu xB; 2) HoMuHanbHOE BTOPUYHOE JIMHEWHOE HAIPSIKEHUE

U, . (HaOpsokeHue Ha  BBIBOJAX  BTOPUYHOM  OOMOTKM  IIpU
OTKJIFOYEHHOW HArpy3Ke U HOMHUHAJIBbHOM MEPBUYHOM HaNpsKeHUN), B
un KB; 3) HOMUHalbHBIE JMHEHHBIE TOKM B NEPBUYHOU | W
BropuuHon |, = oOMoTkax, A; 4) HOMUHalIbHAs IOJIHAs MOIIHOCTb
S, KB-A (w14 ognogasnoro tpancpopmaropa S =U, 1, 1

Tpex(pazHoro — § =+/3U 1H0M I
HoMmuHaibpHbIE TMHEUHBIE TOKU BBIUHCIISIOT 110 HOMHUHAJIBHOU

MOIIIHOCTH TpaHchopmaropa: s Tpex@a3zHoro TpaHchopmaropa
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IHorepu u KII/I Tpancdhopmaropa

[Torepu B TpaHc(hopMaTOpe pa3aeiIsiFOTCS Ha JIEKTPUUECCKUAE U
MarHUTHBIC

DIJIEKTPUYECKUE  IOTEPHU. OOycCIIOBICHBI ~ HarpeBOM  OOMOTOK
TpaHC()OPMATOPOB TPHU IMPOXOKICHUU IO ITUM OOMOTKAM DBJIEKTPHUYECKOTO
TOKa. MOIITHOCTE JJIEKTPUYECKUX IIOTEPH [P, MPOIIOpLIMOHAIBHA KBajpary
TOKa Y ONPEAEISETCS CYMMOM JJIEKTPUUECKUX IOTEPh B IMIEPBUYHOU P U BO
BTOpUYHOM P, 0OMOTKaX:

P =P, + P ,=mlz2r+ ml’2r.,rne m — uncio ¢a3 Tpanchopmaropa

(s ogHOa3HOTO TpaHchopmaropa m = 1, mis TpexdaszHoro m = 3).

IIpy mnpoexkTupoBaHWU TpaHCPOpPMATOpA BEIUYMUHY DIICKTPUUECKUX
norepb onpeneisator no (1.73), a s H3rOTOBICHHOTO TpaHCc(opMaTopa 3TH
MOTEPU OMNPEACNSAIOT ONBITHBIM MyTEM, HM3MEPUB MOIIHOCTh K.3. IpH
HOMUHAJIBHBIX TOKax B OOMOTKax P, ... -
P>=B?P, ,...I1e P — xo3dduiment Harpy3Ku.

DNEKTPpUYECKUE TTOTEPU HAZBIBAIOT nepeMeHHbIMU, TAK KaK UX BEIUYMHA
3aBUCHUT OT Harpy3Ku TpaHc(opmaropa



IHorepu u KII/I Tpancdhopmaropa

MarautHble mnorepu. IIpoucxomsT IIaBHBIM 00pa3oM B MAarHUTONPOBOIE
TpaHcpopmaropa. IlpuumHa 3TUX MOTEPh — CHUCTEMATUYECKOE IMEpPEeMarHUYMBaHUE
MAarHATONIPOBO/AA IIEPEMEHHBIM MArHUTHBIM TIOJE€M. OTO II€pEMarHUYMBaHUE
BBI3BIBAET B MAarHUTOIIPOBOJIC 1BA BUJA MAarHUTHBIX ITOTEPH: IIOTEPU OT TUCTEPEINCA
P, cBsA3aHHBIE C 3aTparOM JHEPIMM HA YHUUYTOKEHUE OCTATOYHOIO MArHeTusma B
(peppOMarHuTHOM Marepuane MarHWTONPOBOJA, U MOTEPU OT BUXPEBBIX TOKOB Py,
HABOJIMMbIX TIEPEMEHHBIM MATHUTHBIM IIOJIEM B IJIACTUHAX MAarHUTOIIPOBOA:

Py=P+Pg 7

C 1enpi0 YMEHBIICHHS MarHUTHBIX IOTEPh MarHUTOIPOBOA TpaHCdopmaropa
BBITOJIHSIOT U3 MarHUTHO-MATKOTO (D€PPOMAarHUTHOrO MaTepuajga — TOHKOIMCTOBOM
SIEKTPOTEXHUYECKONW CcTaid. [Ipr 3TOM MarHATONPOBOJ JEIAKOT IIUXTOBAHHBIM B
BHUJIE MAKETOB M3 TOHKHUX IIACTHUH (I10JI0C), M30JMPOBAHHBIX C JIByX CTOPOH TOHKOM
IJICHKOM JIaka.



Iorepu u KIL/I Tpanchopmaropa
IIpy mHOpoeKTHUpPOBAHMU TpaHCPopMaTopa MarHUTHHICE IIOTEPHU
ONPENCHSAIOT IO 3HAYEHUIO VYACIbHBIX MAarHATHBIX IOTEPh Py,
IIPOUCXOAAINX B 1 KI' TOHKOJIMCTOBOM AJIEKTPOTEXHUYECKON CTAIN IIPH
3HadeHusAX MarHuTtHodM wmHaykmuu 1,0; 1,5 umm 1,7 Tn m gactore
nepeMaranunBanus 50 '

P,=P,(B/B,)(f/50)°G

M

rjae B — (dakruyeckoe 3Hau€HHE MAarHUTHOM MHIYKIIMU B CTEPKHE WJIH
ApME€ MarHuTonpoBoxa TpaHcopmaropa, Ti; B, — MarHurHas
MHIYKIMSA, COOTBETCTBYIOIIAS MPUHSITOMY 3HAYCHUIO YACIBHBIX
MAarHuTHbBIX TOTEph, Hampumep B. = 1,0 wom 1,5 Tn; G — wmacca
CTEp>KHSI WM SipMa MarHUTOINPOBO/IA, KI.

3HAYCHUS YACIbHBIX MAarHUTHBIX MOTEPh YKa3aHbl B ' OCTe Ha
TOHKOJIMCTOBYIO JIEKTPOTEXHUYECKYIO CTalIb.



IHorepu u KII/I Tpancdhopmaropa

AKTHBHasI MOLIHOCTb P;, MOCTYIAIOIIAs U3 CETU B IIEPBUYHY IO
OOMOTKY TpaHC(opMaropa, YaCTUYHO PACXOIYETCS HA IIEKTPUIECKHUE
oTepH B 3TOU 00MOTKE P ;. [lepemMeHHbIli MATHUTHBIN TTOTOK
BBI3BIBAET B MArHUTOITPOBOJIE TPAHC(HOPMATOPA MATHUTHBIE IOTEPH
P.,,- OcraBiascs nocie 3Toro MOLHOCTb, Ha3bIBacMas
anexmpomacHumuou mowHocmoto P, = P, - P, - P, , nepenaercs BO
BTOPUYHYIO OOMOTKY, IJI€ YACTUYHO PACXOAYETCS Ha DIIEKTPUUYECKUE
MOTEPH B 3TOU 00OMOTKE P, AKTMBHAas MOIIHOCTb, HOCTYHAIOIIAS B
Harpy3Ky tpancpopmaropa, P, = P, - > P, rtne Y P=P_+P +P , —
CyMMAapHbI€ IOTEepHU B TpaHC(HOPMATOPE.



Ilorepu u KII{ rpanchopmaropa
Koagppuyuenm noie31020 oelcmeus TpaHC(popMmaTopa
ONpPEICIACTCS KaK OTHOIICHHE AaKTHUBHOM MOIIHOCTH Ha BBIXOAE
BTOPUYHOM OOMOTKH P, (I0Je3Hasi MOIIHOCTh) K aKTUBHOM MOITHOCTH
Ha BXOJI€ IEPBUYHON OOMOTKH P; (HOABOIMMAs MOITHOCTB):
n= P,/P,=(P,->.P)/P, = I-> P/P,. Cymma IOTEPh
2. P=PouontP2Pic siom

AKTHUBHAasT  MOIIHOCTh Ha  BBIXOAC BTOPUYHOM  OOMOTKHU
Tpexdaznoro Tpancpopmaropa (BT)
P, = V3U,l,05¢,=BS,,,,C05¢, . rie S,on= V3Uaom larom
— HOMHUHAJbHasi MOIINHOCTH TpaHchopmaropa, B-A; |, n U, —
JTMHEVHBIEC 3HAYCHHUS TOKA, A, ¥ HapsHKEeHUs B.
YuursiBas, uto P; = P, + ) P, noxy4yaem BbIpaxxeHUE ISl pacyera

KII/I Tpancdopmaropa: ~ FS.  COS@,
B IBSHOM COS (02 + POHOM + IBZPK.HOM




IHorepu u KII/I Tpancdhopmaropa

KIIJI Tpanchopmaropa HMEET MAKCHUMAJIBLHOE 3HAYEHUE IMPU
B'=0,45+0,65. Makcumansroro KII/] Tpanchopmaropa:

ﬂSHOM COS €02
ﬂSHOM COS ¢2 T 2 POHOM




[IpumeHeHne B 3IEKTPOCETAX

[TockoJIbKY TTOTE€pU HA HarpeBaHUE POBOAA MIPOIOPLHHOHATBHBI
KBaJ[paTy TOKa 4epe3 MPOBOJ, IPH MEPEAAYE FIEKTPOIHEPTUN Ha
OOJIBIIIOE PACCTOSTHUE BHITOAHO UCITOIB30BATh OYEHD OOJIBIINE
HanpsKeHUs 1 HeOoJbIe Toku. M3 cooopakeHni 0€30IMaCHOCTH 1
JJ1s yMEHBILICHUS MacChl U30JISILIMHU B OBITY KEJIaTeJIbHO
MCII0JIb30BaTh HE CTOJIb OOJIBIITNE HAIIPSIKEHHUS.

[ToaTOMy 1711 HanOoIee BBITOIHOM
TPAHCIIOPTUPOBKHU AJICKTPOIHEPIUU B
AJIEKTPOCETH MHOTOKPATHO MPUMEHSIOT
TpaHcpOpMaTOphl: CHaYajIa JIJis
MOBBIIICHUS HAIPSDKEHUSI TEHEPATOPOB Ha
IIEKTPOCTAHIUSX TIEPE]T
TPAHCIIOPTUPOBKOM JIEKTPOIHEPTUH, a
3aTeM I HOHM>KCHMS HaIPSKCHUS
JTMHUY DJIEKTpoIIepeaad 0 IPUEMIIEMOTO
JUIs1 HOTpeOUTEeNIeH YPOBHSI.
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[IppuMeHEHE B ICTOYHUKAX MMUTAHUS. KOMITaKTHBIN
TpaHchopMaTop

JIng muTaHUS pa3HBIX Y3JI0B DJIEKTPOIPHUOOPOB TPEOYIOTCS
caMmble pa3HOOOpa3Hble HampskeHus. Hampumep, B TelleBU30pE
HCHOJIB3YIOTCS HANpsOKEHWST OT O  BOJBT, JJI9 IIHTaHUS
MHUKPOCXEM M TPaH3UCTOPOB, 10 20 KHWIOBOJBT, JJIS IHTAHUS
aHoJa KuHeckoma. Bce »TH HampsbKeHHS IOJy4daroTcs  C
IIOMOIIBIO TPAHC(HOPMATOPOB (HAMIPSIIKEHHE S BOJBT C NOMOIIBIO
cereBoro TpaHcopmaropa, HampsbkeHue 20 kB ¢ IMOMOIIBIO
CTpOYHOro  TpaHchopmaropa). B  KoMmObprOTEpe  TaKXKe
HEOOXOIMMBbI HampsKeHUs 5 U 12 BOJIBT A HMUTAHMUS pa3HBIX
OJ0KOB. Bece 3Tu HampsikeHusl peoOpas3yroTcs U3 HaIpsKCHUS
ANEKTPUYECKON CETH C IIOMOIIBI0 TpaHChopMaTopa CO MHOTUMH

5?1’““—*?:3::-———-.-,—-.-;

BTOPUYHBIMH OOMOTKAMHU.




[IpuMeHEHME B MCTOYHUKAX DJIEKTPOITUTAHUS.

J[1 muTaHus pa3HbIX Y3JIOB JIEKTPONPHOOPOB TPEOYIOTCS CaMble
pa3HOOOpa3Hble  HaNpsKEHUs. BIOKM  AIEKTpONMTaHUS B
YCTPOMCTBAX, KOTOPBIM HEOOXOJMMO HECKOJBKO HAaIpPSKCHUM
pa3IMYHOM  BEJIMYMHBI  COAEpPXKAT  TpaHCHOPMATOPBI  C
HECKOJIbKUMH BTOPHUYHBIMH OOMOTKAaMH HJIM COJEPXKAT B CXEME
JOTOJIHUATENbHBIE TpaHCopmaropsl. Hanpumep, B C
MIOMOIIBIO TPAHC(OPMATOPOB MOTYUYAKOT HAMPSKEHUSI OT O BOJIBT
(A1 TMUTaHUS MHKPOCXEM M TPaH3UCTOPOB) J0 HECKOJIBbKHX
KUJIOBOJBT (/11 NMHUTAaHUS aHOJA yepes

).



//commons.wikimedia.org/wiki/File:SmallTransformer.JPG?uselang=ru
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http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B7%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%BE-%D0%BB%D1%83%D1%87%D0%B5%D0%B2%D0%B0%D1%8F_%D1%82%D1%80%D1%83%D0%B1%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%BD%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F

Cunosot mpaucghopmamop —
TpaHcopMarop,  MNpPEAHA3ZHAYECHHBIA IS
MpeoOpa3oBaHMsl DJICKTPUUYECKOM JHEPruM B
JIEKTPUYECKUX CETIX M B YCTaHOBKaX,
- MpeAHa3HAYCHHBIX 11 npuéma u
®  HUCHOJIb30BAaHMUS  DJICKTPUYECKOM  DHEPIHHU.
-,;m_ CnoBo '"cuioBoil" oTpakaeT padOTy HaHHOIO
BUJAa  TpaHCcopmaropoB ¢  OOJBIIUMHU
MOIIHOCTAMHU. HeoO0XoaumMocTh NpUMEHEHMS
CUJIOBBIX TpaHC(HoOpMaTopoB 0OYCIOBIICHA
PA3IUYHON BEIUYUHOU PAOOUUX HANPSAHCEHUU
(100-750 kB), ropoackux 3IEKTpOCETEH
} (kax mpaBuiao 6 kB), HampsbkeHus,
momaBaeMoro KoHedHbIM norpeourensMm (0,4
kB, omum xe 380/220 B) m HampsbkeHUd,
TpeOyemMoro g paldoThl BJIEKTPOMAIIMH U
JIEKTPOIPUOOPOB (CaMble pa3jdyYHbIE OT
€IUHMUI] BOJIBT JI0 COTEH KUJIOBOJIBT).
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