MonyyeHne NO3UTPOHHOrO 3/1IeKTpUYeCcTBa

[na onbiTa B3a1 06MOTKY, HAMOTaHHYO B HaBa/l (e4MHbIM KOMbLOM) 3MAIMPOBAHHBIM MeAHbIM
npoBoaoMm, AnameTp nposoaa 0,4 Mm, MHA NPOBOAA OKO/I0 8 M, ANAMETP HAMOTKU OKoA0 2,5 cm.
Ocuunnorpa¢ ncnonbsosancs Hantek DSO5102P, 6e3 3a3emneHns KOpnyca, B pO3eTKe 3a3eMAA0LLNA
NPOBOJ, OTK/IOYEH, YTOObI MMHMMAbHO BAMATb Ha PaboTy cxeMbl. 3a3emaeHne UCNONb30BaN0Ch
OTAEeNbHbIM NPOBOAOM K AOMALLUHEMY LLMUTKY.

Moakntoumn emkocTb 1,5 Mk®, caenan nocneaosatenbHbilt LC KOHTYp (6e3 cepaeyHuKa) M NOAKAOUUA K
WMCTOYHMKY MNOCTOAHHOIO HanpaXeHusa +Un, KOTopblii KOMMYTMPOBAJ CHaYyana 3amMblKaHUEM Lenu
(mexaHunuecku, KoHTaKT K1), cxema nokasaHa Ha puc.1.
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M B uTOre BUAMM, NOAaBasA NAKOC Ha KaTyLKy B BO34YXe, BUAMM TOXKE NI0COBOE HaMNpAXKeHNe, NoayUYnn
coBnageHue $hasbl CUTHANOB MO 3HAKy U dase.

CoBnageHue ¢asbl CUrHANOB A0/I}KHO rOBOPUTb O TOM, YTO B KOHTYPE ABUKETCA 3/1IEKTPOHHO-
NO3UTPOHHBIN BCTPEUHbI TOK. Boobue B LC KOHTYpe, Npu cBOGOAHOM ABUMKEHUN SHEPTUM, LOKHA
BO3HMKATb CTOAYAA BOJIHA, r4e OT TOro, Kakol TUM NoJsis AOMUHUPYeT ByaeT 3aBUCETb KaKas BOJIHA
nony4yaetcs, 0b6blYHaAnA (3NEeKTPOHHAA) AN yaapHaa (NO3UTPOHHAs) aHeprus.

PaHee B onbITax OLIJVI6CFI, nncan, korga CUurHanabl COBNagakoT, TO 3TO TOK I'IOBMTpOHHbIlZ, cenyac Aymato,
4yTO HaO60p0T, Korga AOMUHUPYET NO3UTPOHHOE NoJsie NONAPHOCTb CUTHAN0oB 6yp,e1'



NPOTUBOMNOIOXKHAA. |_|03TOMy B OMNbITE Ha pVIC.Z. ABUXKETCA 3ﬂeKTpOHHbIﬁ TOK, nACoBOM npupoabl n3
MUCTOYHUKAQ, rae BO3HUKAET yN/I0THEHNE 3¢lea npuv nepegade sHeprmn B KaTtyLwKe.

n Tenepb caenatd KOMMyTauuno ana MMHYCoBOTO BbiBOAa NCTOYHUKA, KaK MOKa3aHO HMUXXe Ha PUCYHKe.
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A TYT Mbl BUOUM, YTO BO3HMKAET MUHYCOBOE MNOJie BO3/1e KaTyLLKM, NPU 3aMbIKaHMM Katoya K1,
bopmupyeTcsa paspArKEHHOE 3NeKTpMYEcKoe nose, rae NPOUCXOAMNT YCKOPEHME, @ 3HAUYUT NO3UTPOHHOE.
Hanuune HanpsaxeHWsa 40 KOMMYyTaUMK Ha ronybom rpaduKe Bbi3BaHO 3apagKoi emKoctu C yepes
COMpoTMBAEHME Wyna ocumnnorpada (MegneHHas 3apagka).

He coBcem NOHATHO, OTKyZa 6epeTca pe3Kuii CKauoK HANPSAKEHMUS Ha KeNToOM rpaduke, Mmbl BUAUM
HaNoXKeHHble ABa npouecca, KonebaHua KOHTypa U eCTb Ha/IoXKEHHbIN aneprMoamyeckuii npouecc,
MOXO0Xe Ha pa3paaKy KoHaeHcaTopa, TouHee RC LenoYkm, BO3MOXKHO, 3TO eMKOCTb ocumanorpada wyna
pa3psAXKaeTcs, Yyepes CBOE Ke BHYTPeHHee conpoTueaeHne aenutens. Mpu sTom KonebaHusa KOHTypa
npuv 3apagke nayT B Gpase c UICTOYHMKOM, @ 3HAUYUT BO3HUKAET 3/1€KTPOHHbI TOK, NO3TOMY
NO3UTPOHHbBIN TOK B NOC/Ie4,0BaTe/IbHOM KOHTYpe He Noy4YaeTcs.

Monpobyto cxemy C KOMMYTaLMel OT TPAH3MUCTOPA, Kak NOKa3aHo Ha PUC.5, rae caenatro UMMNYAbC
O/IMHHbIM, YTO6bl TPAH3UCTOP OCTaBa/ICA 3aMKHYT, NOKa KonebaHuA B KOHTYpe 3aTyxaloT.
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TyT BUAMM, NPU 3aMblKaHWM TPAH3UCTOPHOTO KtoYa MAET 3apaLKa KOHTYpa 3/1€KTPOHHbIM BUAOM
3Heprun, $¢asbl CUrHANOB COBNALAIOT U HET HUKAKOM AONONHUTEIbHOW 3apaaKM Yepes eMKOCTb Lyna
ocumnnorpada, HaOKEHHOTO anepMoamMYeckoro npouecca. TPaH3MCTOP KaknMm-To 06pasom BAUAET Ha

NpoLLecchbl, BUAUMO, WYHTUPYET Lyn ocumanorpada, cosgaeTt 3aMKHyTYHO Lenb. MNepecTasnto
TPaH3MCTOP Ha NIOCOBOE NMUTAHWE, KaK 3TO NMOKa3aHo Ha puc.7.
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TyT BUAMM TOXKe paboTy 3/1eKTPOHHOIO 3/1IeKTPUYECTBA, MeeM coBnageHue $asbl cUrHanos. Ecam
caenatb Koy K1 Ha MUHYCe NUTAHUSA HUYETo HEe MEHAETCA, NO3TOMY rpaduK U CXeMy He NPUBOXKY. Katoy
K1 B AaHHOM cyyae, NPy UCNOJb30BaHNM KOMMYTUPYIOLWETO TPAH3MCTOPA, HUKAKOM POaN He UrpaerT.

OueBMAHO, UTO NPU NOC/Ie40BaTE/IbHOM KOHTYPE TPaH3UCTOPHbI KOMMYTaTOp TOXKE He aaeT
NO3UTPOHHOrO TOKA, MO3TOMY CAENato napannensHbiii LC KOHTYp, Kak MOKa3aHo Ha puc.9 1 HacTpoto
KOPOTKUIM MMMYNbC ANA 3apAAKM KOHTYPHOM eMKOCTU B reHepaTtope. T.e. UMMy/ibC B CAMOM Havane
CMHYCa, NOKa CUrHaN Pe3Ko HapacTaeT, 3aTeM UCTOYHWMK OTKNOYaeTca, Noc/e TOro, Kak 3apaaun
KoHgeHcaTop C M HauMHaloTCA 3aTyxalowme KonebaHus.
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B Takom BapuaHTe paboTaloT 3/1eKTPOHHbIE TOKM B NapannensHom LC KOHTYpe, NO3TOMY MOCTaB/O Koy
Ha MUHYCe NUTaHWA, KaK NMOKa3aHO Ha CXeME HUKe, YTO eCTb CTaHAAPTHaA CXeMa BK/HOYEHNA 4aHHOro
TpaH3ucTopa.
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A TYT BUAMM, YTO NOAABAA UMMY/bC OT UCTOYHMKA NOJTyYaeM B KOHTYPE YNCTOe NO3UTPOHHOE
3/1eKTPUYECTBO, T.€. C Napajne/ibHbiM KOHTYPOM TPaH3UCTOp paboTaeT no Apyromy, 4em
nocaefoBaTeNbHbIM, F4e NoyYanm TObKO 31EKTPOHHbIE AOMUHUPYIOLWME TOKN.

M Kak BUAMM M3 AAHHOIO OMbITa, YTOObI NONYYNUTH ABUKEHWME MO3UTPOHHOTO TOKA B KaTywwKe L oT
WCTOYHMKA, HEOBXOAMM HE TOJ/IbKO TPAH3UCTOP, HO U CO34aTb YCA0BUA, YTOBbI 3TOT TOK BO3HUK, HYKeH
napanfiefibHbl KOHTYP.

Y710 KacaeTcAa BOMpoOCa, ABUMKYTCA 1N B TPAH3UCTOPE 3/IEKTPOHHO-NO3UTPOHHbIE TOKM HA OMUYECKOM
Harpyske (He pe30HAHCHbIM KOHTYP), TO NpoBesy N3MEPEHMUA C OMUYECKOW HArpy3KoW, Kak NOKa3aHo Ha
puc.13. ConpotmBneHue ucnonabsosan tmna lMMMb, rae HamoTKa Ha 6OYOHOK KOMMEeHCUPYeT COBCTBEHHYIO
WHAYKTUBHOCTb NPOBOAHMKA, T.€. CONPOTMBAEHME Be3blHepLMOHHOe. CHaYvaa cxema C K/4oM Ha
MUHyCe NUTaHuA, T.e. CTaHAAPTHAA cxema BKAtoYeHUA aaHHoro MOIT TpaH3McTopa € N- KAHA/IOM.
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Kak BMAUM, Noay4aem NO3UTPOHHbIM TOK B Harpy3ke oT MMMYbCa, T.K. HanpsAKeHne B Bo3ayxe
MWHYyCOBOE MNpu Nnogaye natca B HarpysKy. BeposTHO, MO3UTPOHHbIN TOK HE YACTbIN, TaK Kak ecTb
BbIBPOC NPY BKAOYEHWUM U OTKAOYEHWUM TPAH3UCTOPA, YTO MOKET BbiTb BbI3BAHO BAMAHMEM EMKOCTU U
COMPOTMBAEHMA U3MEPUTENbHOIO Wyna ocunanorpada. BepoaTHo, Haanume BbIGPOCOB O3HAYAET, UTO B
uenu naet cbanaHcMpPoBaHHOE 3/1IEKTPUYECTBO, 3/IEKTPOHHO-MO3UTPOHHOIO BMAA, KOTOPOE 3apsrKaeT
€MKOCTb LWyna ocuunnorpada, MHaye TpyAHO 06bACHUTD 3apAAKY.



[na cxembl € KNIOYOM B NKOCE NUTAHUA TOXKE nposepto pa60Ty Ha OMUNYECKYHO HArpysky, no cxeme, Kak
NMOKa3aHO HWMXKe.
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A TYT BUAUM, YTO NPOUECCHI CXOXKHNE, HO TEYeT 3ﬂeKTpOHHbIﬁ TOK, natCcoBoM BUA HaNpAXeHnA B
mmMmnynbce BO3HUKAET, rae ToXe eCTb Bbl6pOCbI A0 1 nocne OTKAKYeHNA TPaH3UCTOPA. BennuuHa
»xenrtoro rpa(bm(a MeHAEeTCA, TaK KaK pacnosioXXeHue nNNacTtuHbl P meHANOCH B OnbITax.

BbiBoabl. Cyas nNo Bcemy, NOAYUYUTb YNCTbIN NOSUTPOHHbIN BMA SHEPTMU MOXKHO TO/IbKO B Pe30HaHce, B
napannenbHom LC KOHType, Mpu MMMNYIbCHOM NMUTaHUKU OT TPAH3UCTOPA, MPABUIbHO BKIOYMB
KOMMYTUPYIOLWMIA TpaH3MCTOP. T.H. NO3UTPOHHAA BUKa CypyKMHA, CXeMa KOTOPOW TyNAeT B CeTU, He
AAEeT NO3UTPOHHOrO 31EKTPUUECTBA 33 CHET BK/OYEHME BCTPEUHbIX ANOAOB B LieMNb Harpy3Ku, Kak
paHblUe y¥Ke NpoBepsA Ha onbiTax. AaA NoJyYyeHUn NO3UTPOHHOM SHEPTUM HYXKHO UCMONb30BaTb Apyrue
CXeMbl M NPoBepATb ocumanorpadom, YyTobbl HanpaXKeHMe BO3e Lenu Mmeno obpaTHbIN 3HaK OT
HanpAeHua, N0A4aBaemMoro B Lenb. A TaK e paHee owmnbea ¢ Kauepom, rae Nncan, Yto B HEM
AOMUHUPYET NO3UTPOHHAN SHEPrusA, B HEM SOMUHUPYIOT 3/1EKTPOHHbIE SHEPrMK, TaK KaK 3HaK
HanpsXeHUa Ha KaTyLlKe 1 BO34yXe COOTBETCTBYET.

CyAas no Bcemy, B TpaH3nUCTOpe, AENCTBUTENbHO ABUMKYTCA cbanaHCMPOBaHHbIE BCTPEYHbIE 31EKTPOHHO-
NO3UTPOHHbIE TOKM, la’Ke Ha OMMYECKOM Harpy3Ke, HO BONPOC BO3HMKAET OTKYAa BO3HMKAIOT BbIGPOChI
NPy KOMMyTaLMK.

Y70 KacaeTcAa NpUMeHeHUs NO3UTPOHHOW SHEPrMK, TO MHe AiyMaeTcs, YTO 3TO MOXKeT bbITb
MCMO/1Ib30BaHO B ledebHbIX Lenax, Ha Noaobuu KaTylwKkm MUnKHa, rae AOMUHUPYET SNEKTPOHHbIN



MOTOK SHEPTUK, HO AydLle Bbl UMETb AOMUHUPYIOLLMM NO3UTPOHHOE MOo/e, YCKOopAtoLLee, pa3paxatoliee
NPOCTPaHCTBO. U, BUAMMO, NO3UTPOHHOE NoJIe MOXKHO MCMO/1b30BaTb AJ/1A CO34aHWUA aHTUIPaBUTaL MM,
KaK ycKopstoLLee noe, co3aatoliee pasparKeHne B maTepum, HO 4Tobbl ero NoyYnTb Hago
nocraparbca.
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