3/IEKTPOHHO-NO3UTPOHHbIN TOK

[ns onbiTa B3AA ABE KATYLWKN AJIMHOLO OKONIO 8 METPOB Kaxaan, HaMOTaHHAA B HaBa/l IMaAMpPOBaHHbIM
nposogom cevyeHmem 0,3 mm, ANamMeTPOM HaMOTKM, YTOObl 04eBaNNCE CMOKOMHO Ha TBC cepaeyHuK.
KaTywku coegnHeHbl nocnegosartenbHo. CepaeyHuk ot TBC ncnonb3oBanca, Ha KOTOPOM YCTaHOB/IEHbI
AaHHble 0OMOTKM, cepAedHUK 0bLnit, KaK y TpaHchopmaTopa. FeHepaTop Ha CTaHAAPTHON MUKpPOCXeme
TL494 peann3oBaH, NOAAOLLMNINA KOPOTKUIA MMMYAbC OT UCTOYHUKA MUTAHWA B KATYLLUKKW, KOTOPbIM
ynpaBaseT BbicokoyacToTHbiM MOSFET TpaH3ucTopom. noabl Toxe BY ncnonb3oBanmch, YTobbl MMETb
MaKCMManbHO pe3kne GPOoHTbI CUTHANOB.

Ocuwnnnorpa¢ (Hantek DSO5102P, yactota 100 Mr) 6e3 3a3emneHMa Kopnyca UCMoJIb30BasicA Mpu
N3MepeHUN, YTOObl MMHMMANBHO BAMATb Ha PaboTy cxembl. LLIYHT gnsa nusmepeHumsa Toka Rw
conpoTtusnenue tuna MNMNB, rae HaMoTKa Ha 6OYOHKe, A1 KOMNEHCALUN UHAYKTUBHOCTU Ha BbICOKOM
YyacToTe, YTob6bl TOK Ha BY oTobpaxkaTb TOUHO.

Cxema onbITa MOKa3aHa HUXKE HA PUCYHKe, rae CHavyana CTOUT KpacHaa nepemblyka, 3aKopavmnBatowwas
KoHAeHcaTop CH, 06HyNAA TeM CaMbIM Ha HEM HanpsaxKeHue. U 3aTem nepemblyky yorupaem n 10BUM
ocunnnorpadpom nepsbln MMNYbC 3apAAKM KOHAEHCaTopa CH OT MCTOYHMKA. OT UCTOYHMKA NOAaeM TOK
B KaTyLUKY, KOTOPbI pa3roHAeTcA CHayana B KaTyluKe L2 yepes anoa VD2 u CH, Ha cxeme NoKasaH ToK |2,
npu 3ToM B KaTyLwwKe L1 TOK naet B o6paTHOM HanpaBaeHuuM Tok 11, Kak B TpaHchopmaTope, 3T
NPOBEPW/ HA ONbITE, UIMEPU TOKM B 06emnX KaTyLKax, rpaduKn He NPUBOKY.
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HuxKe npmBeaeHa nosydyeHHasa OCLMANOrPaMMma.
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Fae Mbl BUAMM CTPAHHYIO CUTYaLLMIO, KOrAa KoHaeHcaTop CH 3apAMKaeTca TO/IbKO B MOMEHT
MOAK/IIOUYEHNA KaTyLLKN K MCTOYHUKY, NMOC/AE OTKIOUYEHMA UCTOUYHMKA NUTaHUA (TpaH3mcTopa VT1) mMbl TOK
no Ru BUAWM, HO 3apsAaKa eMmKocTM CH OT Hero He NpoucxXxoamT. 3a3emMNeHne He MeHAET KapTUHbI, TOXKe
NpPoBepPU, He MPUBOKY TYT rpaduKu.

Ha puCyHKe HWKe NoKa3aH MOMEHT 3apAAKM KaTyLKM OT UCTOYHUKA, KOTZa TOKM TEKYT BCTPEUHbIE B
KaTyLKax, KaK A CYMTal0 TaKMe TOKM 06bIYHbIE, 3N1EKTPOHHbIE, MO3TOMY MOKAa3aHbl KPacHbIM LBETOM Ha
pUCYyHKe.
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A HUXKe Ha PUCYHKE NOKa3aHO, KakK BbIrNMAAAT TOKU B KaTyLUKaX NMNocsie OTKAKYEHUA TPAH3UCTOPa VT1.

N vD3

| —

L2

Ie2

J-I_ _g_@%_z‘i VD1

Puc.4.

Fae nocne oTKAOYEHMA TpaH3ucTopa VT1 nosyyaem B pasHbIX 0OMOTKAX 3/1EKTPOHHbIN (KpacHbIN) 1
NO3UTPOHHbIE (CUHMIA) TOKWU. TO3UTPOHHbIM TOK BO3HUKAET B 1€BOW KaTywkKe L1 X0TA 3TO YCA0BHO,
MOKeT 6bITb NO3UTPOHHbIN TOK BO3HMKAET B L2,3T0 He NpUHUMNManbHO. MO3UTPOHHbIN TOK BbIrNAauT
KaK 06paTHbIii 3/1eKTPOHHOMY, MO3TOMY MO LUYHTY A BUXKY, Kak byATo TOK MAET Aasiblue, 3aTyxaeT nocsie
OTK/IIOYEHMA TpaH3UCTOopa.

Ho Ha KoHaeHcaTope CH ABa BCTPEYHbIX 3/1eKTPOHHO-MNO3UTPOHHbIX TOKA HE CO343atoT NageHunsa
HanpAaxeHuA, T.e. HE 3apPAXKatoT EMKOCTb CH COBEpPLIEHHO, ANINEKTPUK KOHOEHCATOPA 414 TaKUX TOKOB
CTAaHOBMUTCA NPOBOAHMKOM 3HEPTrnKn, NpPM 3TOM Ha OMUYECKOM CONPOTUBAEHUM R 3TOT TOK BbIrNAANT
KaK O6b|‘-IHbIl‘;I, noTOMY, 4YTO I'IO3VITpOHHbIl\;I TOK CO34a€eT NageHne HanpAaxXeHna B TOM e HanpaBaeHunn,

Kak "1 3}1€‘KTpOHHbIl71.



Ha camom fene NosuTPOHHbIM TOK ecTb 0bblYHas yaapHas BoHA. M coBMeCTHOe ABUKeHUe
3/1eKTPOHHO-NO3MTPOHHOrO TOKAa B KOHAEHCATOPE He 3apaXKaeT KOHAEHCATOp, HO Mbl BUAMM He
60/1bLWION POCT HAaNPAXKEHUA Ha eMKOCTU CH BbI3BAHHOTO OMMYECKMM COMNPOTMBIEHME KOHAEHCaTopa
npv NPOTEKaHUN Yepes Hero sHepruun. BcTpeuHblid 9N1eKTPOHHO-NO3UTPOHHDIN TOK B eMKOCTU CH 3TO
€CTb CTOAYAsA BOJIHA, I4e ABa TOKa TEKYT BCTPEYHO M TOKM COanaHCMpPOBaHbl. ITOT NPOCTOM OMbIT, HA
CaMOM fJe/le MOKa3blBaeT M A0Ka3bIBAET AyasibHYI0 NPUPOLY 3/1IEKTPUYECTBA, YTO CO343ET, Kak Mbl
BUAMM, HEOObIYHbIE 3P DEKTBI.

3T0 03HAYaeT, YTO ec/iv Mbl UMEEM UCTOYHUK HaMPAXKEHMA U B LLeNM BO3HMKAET CToAYasA BO/IHA, TO TaKoM
TOK CO3AaeT NnageHne Ha OMMYECKOW HarpysKe, a Ha UCTOYHMKE HaMpPAXKeHUA NoTepb HeT, 3a
WCK/IIOYEHNEM OMUYECKUX NOTEPb B UCTOYHUKE, A€ 0ObIYHO MCMOb3yeTCss KoHAeHcaTop. U 3To
CBOWCTBO, ONpeAeNeHHO, MOMKHO MCMO/b30BaTb HA NPAKTUKE, KaK A AyMalo, A1A NOYyYEeHUA SHEPrUM U3
admpa 3a cyeT cTosyel BoaHbl. Ho, Ans aToro Heo6XoAMMO MMeTb ABa BblPaXKeHHbIX NoJtoca y
KaTyLKM, rae o4uH Notoc (Ml0COBOM) TAHET 3N1EKTPOHbI, @ MUMHYCOBOW-NO3UTPOHLI. B 06bIYHOM Ke
KaTyllKe, KOr4a Mbl NoA4aem HanpsasKeHWe OT UCTOUYHMKA CHayaNa BO3HWKAET TOXe CToAYas BOJIHA B BUAe
[BYX BCTPEUHbIX BUXPE B MAarHUTHOM MoAe, BOKPYr NPOBOAHMUKA, FAe 3Heprua ABMMKETCA No BOCbMepKe
pa3HOoM NoNsipHOCTU, 06pa3ys ABA BCTPEYHbIX NMOTOKA. HO, TOKA B KaTyLIKaX U UCTOYHUKE OHU He
CO3/4at0T, NOCKOIbKY MarHUTHOE Mnojie nepemeLlaHo, ABa ABHbIX M00Ca He BO3HMKAET U MO3TOMY TOKa B
KaTyLlKe Mbl CHa4Yana He BUAMM, a NOTOM nobexKaaeT oAnH NOAOC MAKN TUM BUXPA U Mbl BUAUM
3/IEKTPOHHbIM TOK B KaTyLKe WM NMO3UTPOHHbIN (BCTPEYHbIN), B 3aBUCMMOCTM OT CUTYALLMM, F4e PasHULbI
MeXAY 3NEKTPOHHbIM M MO3UTPOHHbLIM TOKOM Mbl He 3ameyaem, 06a CO34at0T NafeHne HanpAKeHNa Ha
WCTOYHMKE, pPaspskas ero v co3gaBas NnoTepy paBHble MOTEPAM Ha Harpyske.

Ona nHtepeca cmoaennposan AaHHYO CXeMy Ha 3/1IeKTPOHHOM CUMYJIATOPE CXEM, HMXKEe OHA MOKas3aHa,
rae TaK e nogasan KOpOTKVIl\/’I MMMNYNbC HA KaTYLKK U 3apAXKan eMKoCTb CH.
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M Mbl BUOMM COBCEM APYIYHO KapTUHY, r4e TOK Npoxoaawmii Yepes CH 3apsAXKaeT, KaK U NoJI0KeHO
KoHAeHcaTop CH noc/e oTKAoueHnn TpaHsmcTopa!l Tak Kak cumynatop paboTaer ToNbKO C 0A4HUM BUAOM
3/1EKTPUYECTBA, YUUTbIBAET 3/IEKTPOHHbIE TOKM, @ MO3UTPOHHOIO WM YAAPHOTO (Pa3psAaKeHHOro Uan



MWHYCOBOI0) BUAA SHEPTUM B CBOEN MOAENN He COAepKUT. [03TOMY CUMyNATOP He oTobparKkaert
AaHHoro adodekTa.

Bo3HuMKaeT Bonpoc, noyemy apdeKT cebs NposBASET TONLKO NPU OTKAOUYEHUN TpaHaucTopal? Jymato
TaK NPOUCXOANT OT TOrO, YTO NPU OTKAOUeHMU VT1 3Heprua HakonaeHHas B KaTyLKaxX ABUXKeTCA
cB060aHO 1 MeXay cobol B3aMMoAeNCTBYeT, T.e. UMNY/IbC UCXOAUT U3HYTPU KaTyLleK (cucTembl) n
cpefa nostomy 6anaHcUMpyeT SHepPrum.

[aHHbIN ONbIT HeyAaYeH C TOYKM 3peHUA NOTyYeHNA M3ObITOYHOM SHEPIMM, TaK Kak B JaHHOM C/lyyae
adpeKT paboTaeT NPoOTMB NONYYEHNA SHEPTMM HA HAKONUTENbHOM eMKOCTM CH, HO OMbIT AOCTaTOYHO
OTYET/IMBO NOKa3biBaeT Aya/ibHYIO NPUPOAY 3/IEKTPUYECTBA, KOT4a BO3HMKAET CTOAYas BOJIHA B
HarpysKe, KOTOpas Yepes AN3NEKTPUK KOHZLEHCaTopa NPOXoauT 6e3 noTepb, He CYUTas, OMUYECKUE
noTepu KoHaeHcaTopa!

M noatomy cumtato AaHHbIN OMbIT yAA4YHbIM. ITOT ONbIT MEeHA HAaTOMIKHYA HAa NOHMMAHUE NPUPOAbI
CTaTUYECKOM rpaBuTaLuuK, rae Teno, umetowtee cbanaHCMPOBAHHYIO 3/1EKTPOHHO-MO3UTPOHHYHO
CTPYKTYPY He cO34aeT CONPOTUB/IEHME INEKTPUUYECKOMY MO0 NAAHETbI, KOTOPOE NAABHO YN/IOTHSETCA K
LeHTPpY M pa3psaxKaeTtcs Ha nepedepun. XoTa TaKoro naeanbHo cbanaHcMpoBaHHOTO Tena ANA NAaHeTbl
He CyLLEecTBYET, Halla MaTepusi UMeeT NepeBec B CTOPOHY 3/1EKTPOHHOM SHEPIMM, NO3TOMY BCE Tena
0b6n1aal0T BECOM.

MoaTomMy cuna Beca Ha NaaHeTe 3aBUCUT OT CTeneHn AMcbanaHca 3NEKTPOHHOM IHEPTUN TeNa, Yem
ancbanaHc 6onble, Tem 6osblie Macca MK Bec Tenla. A AucbanaHc Tena B CTOPOHY NO3UTPOHHOM
9Heprum Jo/KeH co34aBaTb aHTUrPaBUTaLMIO. B 3ToM ciyvae emKocTb CH B HaleM OMbITe AOXKHa
6bla 3apAXKaTbCA 06PaTHBIM 3HAKOM HanpAXKeHUA. BCE aeno B TOM, UTO Halle 3N1eKTPUYECKOE None
naaHeTbl 06pasyeT CTOAYYIO BOJIHY, F4e NAKCOBOE 3/IEKTPOHHOE MoJe MNNAaBHO YNIOTHAETCA K LEHTPY
NAaHeTbl, @ NO3UTPOHHOE- NIABHO paspsAXKaeTca K nepedepmn. M noatomy Tena, nonasas B 3To none
NoIAPU3YIOTCA B COOTBECTBUM CO CTEMEHbIO JOMUHUPOBAHMA 3NEKTPOHHOE 3Heprum Tena. Mimes teno
M30bITOK NO3UTPOHHOM 3HEPTNK OHO Bbl 061aAaN0 aHTUTPaBUTaLMEn. A MMen TakMe KOHAEHCaTopbl, C
ancbanaHcom NO3UTPOHHOM SHEPTUK, Mbl Bbl UX 3aPAXKANM eLLE C YCUNEHNEM SHEPTUN UCTOUYHMKA,
TEOPEeTUYECKM, MPAKTUYECKM TAaKMX KOHAEHCATOP (MOKa) He co34aHo, Mbl Hbl UX OBHApPYKMBaAK MO
OTpULLaTENIbHOMY BECY AMN3NEKTPUKA.
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