OCHOBbI 3/1eKTpuyecTBa

dneKTpUYeckuin ToK NpeacTaBaseT co60 NOTOK 3/1eKTPMYECKOro 3apsija B Lenu — noTokK
CBO6O/HbIX 3/1IEKTPOHOB MeXAy ABYMS TOUKaMU B NPOBOAHMKE. DTN CBO6OAHbIE 3/1eKTPOHbI B
ABVDKEHNN COCTaBNSAT 3NeKTPUYECKYHo 3Hepruto. [pon3BoACTBO 31eKTPO3HEPrum COCTOUT B
TOM, UTO6bI 3aCTaBUTb 3/1IEKTPOHbI BUTraTbCs BMECTe B NPOBOASALLEM MaTepunane, co3gasas
AeduunT 31eKTPOHOB C OAHOIN CTOPOHbI MPOBOAHMKA U U3OLITOK C APYrO.

YcTpoiicTBO, co3aatoLlee Tako gncbanaHc, HasbiBaeTcs reHepaTopomM. Knemma Ha ctopoHe
n36biTKa 0603HayvaeTca "+", a Ha cTopoHe gebdnumTa "-".

Koraa K kieMMaM reHepaTtopa nojK/nto4aeTcsa Harpyska, reHepaTop BblTaJIKUBAET 3/IEKTPOHbI:
OH MOrNoLWaeT NOIOXUTENLHO 3apsiXKeHHbIe YacTULbl U OTMpaBaseT 06paTHO OTPULLATENBLHO
3aps>KeHHble YacTuLlbl. B Lilenu 3/1eKTPOHbI LMPKYINPYIOT OT "-" K "+" K/IeMMbl.

YT06bl MMETb BO3MOXHOCTb MPaBUIbHO N 6€30NacHO UCNOoNb30BaTh 3NeKTpuYeckoe
o6opysoBaHMe, BaXKHO MOHUMAaTb NPUHLMN paboTbl anekTpuyecTBa. Kputmnyeckn BaxxHO
MOHMMaTb TP OCHOBHbIX KOMIMOHEHTa, HE06XOAMMbIX AN YNPaBAEHUS U UCNONb30BaHUS
aNeKTpunYecTBa — Hanps>keHue, TOK U CONPOTMBEHNE — U TO, KaK 3TV TPY 3/1eMeHTa
COOTHOCATCA APYr C APYrOM.

dneKTpnUyecKu sapsag

DNeKTPUYECTBO — 3TO ABUXKEHWNE 3/1IEKTPOHOB. DNEKTPOHbI CO34at0T 3apsil, KOTOpPbIi
NCMo/ib3yeTcs A1 NPOV3BOACTBA 3Hepruu. J1to6oii anekTpruyeckuii npubop — namna
HakanuBaHwus, TenedoH, XONoAUNBHUK — BCE OHU UCMOJIb3YIOT ABMXXEHMNE 31eKTPOHOB A/ist
pa6oTbl. TP OCHOBHbIX MPUHLMNAG, U3/10)KEHHbIX B AJAHHOM PYKOBOACTBE, MOXHO 06 BACHUTD,
NCNONb3Ys 3NEeKTPOHLI, UK 6onee KOHKPETHO, 3apsA, KOTOPbI OHW CO34atoT:

e HanpsixeHume — pasHULA B 3apsije Mexay ABYMS TouKaMu.
e Tok (B amnepax) — CKOPOCTb, C KOTOPOI TeueT /ito60 OTAeNbHO B3AThINA 3apsja,.
e ConpoTuB/ieHUEe — CKJIOHHOCTb MaTepmrasna cConpoTUBATLCA MOTOKY 3apsaa (Toka).

DTV 3HAaYEHNs ONUCBIBAKOT ABUXKEeHne 3apaja 1, COOTBETCTBEHHO, NoBeAeHWE 3/1EKTPOHOB.

U,enb — 3TO 3aMKHyTbII7I KOHTYP, KOTOprI7I NO3BOJIAET 3apsAdy nepemMeaTbCqa N3 O4HOINo Mmecta
B gpyroe. KOMMNOHeHTbI B Lenn no3sBosioT ynpaBidTb 3TUM 3apA4A0M N UCNOJIb30BAaTb €ro Ans
BbIMNO/THEHWNA paGOTbI.

dneKkTprnuyeckue usmepeHus

® MoOLWHOCTb — 3Heprus, noTpebasiemas Harpy3Ko.
® DHeprua — KOJINYECTBO 3/IEKTPOIHEPrM, MOTPEBNEHHO AN NPOV3BeAEeHHON B
TeyeHue onpeAesieHHOro Neproja BpeMeHu.

Pa3HOCTb 3/1eKTpUYecKux noteHuvianos (HanpsokeHue)

Hanps>eHue (U) onpegensieTca Kak KONMYeCTBO NOTEHUNaNbHOW SHEPrnv Mexay AByMS
ToukamMu Lenu. 3Ta pasHuLa B 3apaje Mexay noatocamm "+" n "-" B reHepaTope NsMepseTcs B
BOJIbTax N 0603HayaeTcs bykBoi «B». IHOrga HanpsykeHne MOXKHO Ha3BaTb «3JIEKTPUYECKUM
JaB/ieHnem»: 3To NoAXOoAALLasa aHanornsa, NOToMy YTo cuna, obecneymnBaemasi pasHoCTblo
3NeKTPUYeCcKNX NOTEHLNANOB ANA 3/1eKTPOHOB, MPOXOAALLMX Yepes NpoBoAALLNA MaTepuan,
MOXHO CPaBHUTb C AaBNeHNEM BOAbI, KOrja oHa ABMXXeTCA no Tpybe. Yem Bbille 3HaueHVe B



BOJIbTax, Tem 60sibLUe «JaB/ieHNe BOAbI».

JocTtynHas sHeprmsi cBO60AHbIX 3N1€KTPOHOB B ABUMXXEHNN — 3TO TO, YTO COCTaBNseT
3NeKTPUNYECKYH d3Hepruio. Npon3BoACTBO 3N1eKTPO3IHEpPruv COCTOUT B TOM, UTOObLI NO6YANTL
3NeKTPOHbI ABUraTbCA BMeCTe Yepes NpoBOAALLMI MaTepuma, Co34aBas 3/1eKTPOHHbIN
AeduunT Ha OAHOI CTOPOHE NPOBOAHMKA N M36bLITOK Ha Apyroi. Knemma Ha cTopoHe 136bbITKa
obo3HauaeTca "+", a Ha cTopoHe geduumTa "-".

HanpskeHune onpegenseTtcsa pacnpejennTtenbHoi ceTbio. Hanpumep, 220 B mexxay knemmamu
60/1bLLUNHCTBA 3/1IeKTPUYECKUX PO3eTOoK nan 1,5 B mexay kneMmmamm akkyMynsToOpHOIA
6atapewn.

SNneKTpUYecKumn TokK

dnekTpuyeckuii Tok (I) — 3To NOTOK CBOOOAHbLIX 3/1IEKTPOHOB MeXAy ABYMSA TOUKaMN B
npoBogHuKe. Korga snekTpoHbl ABUXYTCS, KONNYECTBO 3apsja ABMXEeTCs BMecTe C HUMU; 3TO
Ha3bIiBaeTCA TOKOM. Konn4yecTBo 3/1eKTPOHOB, CMOCO6HLIX NepemMeLLaTbca Yepes jaHHoe
BeLLecTBO, 3aBUCUT OT GpM3NYECKMX CBOMCTB CAMOro BeLLecTBa, MPOBOASLLEro 3/IeKTPUYecTBo,
NpW 3TOM HeKOTOpble MaTepuasnbl NPOMYCKalT TOK Ny4lle, YeM gpyrue. dnekrpuyeckuin Tok (I)
BblpaXkaeTcs U nsmepsieTca B amnepax (A) B kKauecTse 6a30BOV eAVNHULbI 9N1€KTPNYECKOro
Toka. Kak npaBuno, npu paboTe c anekTpoobopyAoBaHMEM NN YCTaHOBKaMU TOK O6bIUHO
yka3sbiBaeTcsl B amnepax. Ecnm BonbTbl (V) MOXKHO CPaBHUTDL € AaBA€HNEM BOAbI, MPOXOASLLEN
yepes Tpyby, To amnepbl (A) MOXXHO CPAaBHUTbL C 06LLVM 06 BEMOM BOJbI, CNOCOOHbLIM
npoTekaTb Yepes TPyby B 10601 MOMEHT BPEMEHMU.

JABuvkeHne cBO6OAHbIX 3/IEKTPOHOB 06bIUHO ABASIETCS CIyYaliHbIM, UTO HE MPUBOANT K
o6LLeMy ABVKEHUIO 3apsaga. Ecniv cuna aelicTByeT Ha 31eKTPOHbI, UTO6bI MePeMECTUTb UX B
onpegeneHHOM HarnpasaeHUW, TO BCE OHU ByAyT ABUraTbCA B O4HOM HarnpasBaeHUN.

Auarpamma: CBo60oHbIe 3/IeKTPOHbI B MPOBOASLLEM MaTepuaJie C NPU/IoKEHUEM TOKa U
6e3 Hero.

MoTeHuManbHasa pa3HvLa He NoTeHymansHas pasHnya
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CBo60ofiHbIe 3/1eKTPOHbI CBOGOAHbIE 3NEKTPOHLL

Koraa namna HakanMBaHWsA NoAKI0YEHa K reHepaTopy, onpeAeneHHoe KOIMYecTBO
3/1eKTPOHOB NMPOXOAUT

yepes nposoja (HNTb Hakasa) fiamribl. OTOT NOTOK 3/1IEKTPOHOB COOTBETCTBYET TOKY (I) 1
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nsmepsetcs B amrnepax (A).

Tok saBnseTca ¢yHkumeii: MowHocTb (P), Hanps>keHune (B) n conpoTtmsneHue (R).

I=U/R

ConpoTuBiieHue

ViHorja aneKkTpoHbl yep>XuBatoTcs B COOTBETCTBYIOLLMX MOJIEKYISPHLIX CTPYKTYpax, a MHoraa
OHM MOTYT NepeMeLlaTbC OTHOCUTENbHO cBo60oAHO. ConpoTmMBeHNe 0b6bekTa — 3TO
CKNOHHOCTb JaHHOro 06beKkTa NPOTUBOCTOATL MOTOKY dNeKTPUYeckoro Toka. C TOUKU 3peHuns
3/1eKTpMYecTBa, CONPOTUB/IEHME MPOBOASLLIEro MaTepuasna ABASeTCc Mepol Toro, Kak
YCTPOMCTBO WU MaTepuan yMeHbLUaeT 3/1eKTPUYECKUiA TOK, NPoTeKatoLLniA Yepes Hero.
Kax<gblli MaTeprnan nmeeT onpeaeneHHy cTeneHb CONPOTUBEHNS; OHO MOXET OblTb OYeHb
HU3KUM — Hanpumep, mefb (1-2 OM Ha 1 MeTp) — UM oYeHb BbICOKUM — HarnpumMep, AepesBo
(10 000 000 Om Ha 1 meTp). Mo aHanorum c BOAOIM, TeKyLLLE MO Tpybe: cONpoTMBEHNE
6oblLe, Korga Tpyba 6osee y3kas, UTO yMeHbLUAeT NOTOK BOAbI.

B ABYX Lenax ¢ 04MHaKOBbIMU Hanpsa>XXeHNAMN U pasHbIMU CONPOTUBNAEHUNAMN LeNb C 6onee
BbICOKM COMPOTUBJIEHNEM MNMPOMNYyCKaeT MeéHbLUEe 3apsaa, a 3TO O3Ha4YaeT, UTo vepes uenb C
60/1ee BbICOKUM conpoTtmBieHMEM NPOTEKaeT MeHbLUNI TOK.

MeHblUuee conpoTuB/ieHue bonbluee conpoTmB/ieHue

ConpotusneHue (R) BbipaxkaeTca B Omax. OM onpegenset eqnuHuMLY cornpoTtmsaeHuns «1 Om»
KaK conpoTmBieHe MeXay ABYyMs TOYKaMu B MPOBOAHMKe, rae npunoxeHue 1 sonbTa byaet
«TONKaTb» 1 amnep. 3To 3HayeHne obbI4YHO NpeAcTaBAeHO B CXeMaX rpeyeckoi 6yKBom «Q»,
KoTopas Ha3blBaeTcs OMera, U MPON3HOCUTCA KaK «OM».

[lna onpegeneHHOro Hanps>KeHMsA TOK NPOMNOPLVOHAseH CONPOTUBAEHMNIO. OTa
NPONOpPLMOHANIbHOCTb, BblpaXeHHas Kak MaTeMaTMnyeckoe COOTHOLLEeHMe, N3BeCTHa Kak 3aKoH
Owma:

U=IxR

HanpsxeHne =Tok x ConpoTuBieHne

I'Ip|/| MOCTOAHHOM Hamnps>XeHn yBesindyeHmne cornpoTmeBineHna npmneejeT K yMEeHbLUEHUIO TOKa.
n H8060p0T, TOK 6y,qu YBENMNUUNBATLCA NMPU CHUXXEHNI CONPOTUBTEHNA. I'IpV| MOCTOAHHOM
conpoTmBEHNN, eCNIN Hanps>XeHne yBen4vnmBaeTcsd, TO yBe/INYMBaeTCAa U TOK. 3akoH Oma
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AecTBUTENIeH TONLKO AJIA YNCTOro CONPOTUBNEHUS, T. €. A/19 YCTPOWCTB, NpeobpasytoLmx
3N1eKTPUYECKYIO SHEPrI1Io B YACTO TensoByto. C ABUraTensiMm, Hanpumep, Aeno o6CTonT nHave.

dnekTpunyecKme ycTporcTea MOryT UMeTb CneLnanbHble Ppe3ncTopbl, KOTOpble OrpaHNyYmMBaoT
TOK, NpoTeKaLWwnii Yepe3 KOMMNOHEHT, YTO6bl 3TOT KOMMOHEHT He Obl/1 NOBPeXAeH.

ConpoTuBneHue onpegensieTcs Harpyskoii. Hanprmep, NpoBoIoYHbIE NPOBOAHMKM C
60/1bLUVM NOMNepeyUHbIM ceveHrieM o6ecneyrBaloT MeHbLLIee COMPOTUB/IEHME TOKY, YTO
NPUBOANT K MEHBLLM NOTEPSAM HanpsXXeHWsl. I HA060poT, CONPOTUB/IEHVE MPSMO
NPONOPLMNOHaNbLHO AJIMHE NPOBOAA. YTO6bI CBECTM K MUHUMYMY MOTEPU HanNpsiXXeHus, As
TOKa Heo6XoAMM Kak MOXHO 60/1ee KOPOTKUIA NPOBOJ € 601bLUNM NONepeYHbIM ceveHreM (CM.
pa3gen Kabenw). O6paTuTe BHUMaHMe, YTO TUM NPOBOAA (Mefb, XXene3o u T. 4.) Takke BnseT
Ha conpoTuBNeHMe Kabensi.

Korga conpoTmBneHune B 31eKTPUYECKON Lienn 61IM3KO K HY/t0, TOK MOXKEeT CTaTb Ype3BblyaliHo
60NbLUMM, YTO MHOTAA NPUBOAUT K Tak Ha3blBaeMOMY KOPOTKOMY 3aMblKaHMI0. KopoTkoe
3aMblKaHWe BbI3OBET NeperpysKy rno ToKy B 3N1€KTPUYECKOM LLenu 1 MoXeT NpUBecTur K
NoBpPEXAEHWIO Lienn A ycTpolicTea.

MoLHOCTb

dnekTpuyeckass MOLWHOCTb (P) — 3To 06beM paboThl, BbINOJHAEMON 3/1eKTPUYECKMM TOKOM 3a
eAVHULY BpeMeHn. OHa npeAcTaBaseT cob60i KONMYeCcTBO IHeprnuv, noTpebasemor
YCTPOWCTBOM, MOAKIOYEHHBIM K Lienu. dneKTpnyeckas MOLHOCTb paccunTbiBaeTcst NyTem
YMHOXXeHUA HanpsaXXeHMsA Ha TOK U BblpaXkaeTcsa B BaTTax (BT).

P=UxI

MowHocTb = HanpsykeHue x Tok

Yem moLlHee Harpyska, Tem 60/1bLUNI TOK OHA I'IOTPE6J'IF|ET. AaHHbII?I pacyeT noneseH npn
aHanmse 3Hepron0Tpe6neHV|;|.

CpaBHeHMe MOLLHOCTY U SHEeprumn

e BarThl «aHaNoOrMUYHO CKOPOCTM NOTOKA
e KunosarThbl 8 BOAbI»

—

MOLLHOCTb
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CPaBHEHI/Ie MOLLHOCTU N 3HEprmm

‘@)
SHEPI'MA e BaTtT-yachbl
e KunosatT- S «aHaNorMyHo BojE,
yachl nonagatoLLieii B Begpo»

MoLLHOCTb onpeaensieTcs Harpy3sKori.

Namna HakannBaHus 40 BT, nogkntoueHHas K poseTke 220 B, noTpebnsieT Tok
40/220 = 0,18 A.

Mpumep:
Namna HakanmBaHus 60 BT, nogkntoueHHas K poseTke 220 B, noTpebnseT Tok
60/220= 0,427 A.
SHepronoTpebseHve

DHepronoTpebsiieHVe — 3TO KONNYECTBO 3/1eKTPO3HEPrun, MPonsBeeHHOM nam
noTpebseHHON B TeYeHMe onpejeseHHOro nepnoja BpeMmeHun. PaccunteiBaeTca nytem
YMHOXEHNSA MOLLIHOCTU YCTPOMCTBA Ha NPOAO/IKUTENBHOCTD €ro UCMOo/Ib30BaHUS,
BbIPpa>XeHHYI0 B KusoBaTT-4acax (KBT-u).

CBeTUbHNK MOLLHOCTbIO 60 BT, KOTOprI7I 0CTaeTcs BK/IHOYEHHbIM B TeyeHue 3-x

Mpumep: yacos, noTpe6nsieT 180 BT-4, unm 0,18 KBT-u.

JTOo eAHMLA I'IOTpEGﬂeHVIﬂ, KOTOpaa CyMMUPYeTCA Ha CUHETHUMKE SNIEKTPOS3HEPIrnn ANA
onpegeneHums nroboro cyeta 3a 3J1IeKTPO3HEeprumio.

3}'IEKTp|/I‘-IECKyI'O SHEPrmnko 4acTto NyTakoT C 3]16KTpI/I'—IECKOI7I MOLLUHOCTbIO, HO 3TO ABa pPa3HbIX
MOHATNA:

® MoLHOCTb nimMepsaert CNoCO6HOCTbL NMOCTABNATb SN1EKTPO3HEPTIUIO
L4 3Hepr|/|;| nimMepsaert 06u_|,ee KOnmn4ecTBo npounsseeHHOro afiekKTpmn4yecTsa

dnekmpuyeckas 3Hepausa usMmepsemcs 8 eamm-yacax (Bm-u), Ho 6oabWuUHCMeo awdeli 6onee
3HOKOMbI eQUHUYbI, YKA3AHHbIX 8 UX C4emax 3d 3/ekmpuyecmeo, — Kusnoeamm-yacel (1 kBm-u =
1000 eamm-yacos). 3nekmpo3Hepaemuyeckue npednpusmus pabomarom 8 60see WUPOKOM
Macwmabe u 06bIYHO UCh0Ab3YIOM Me2aeamm-yacel (1 MBm-y = 1000 kBm-u).

CBoMcCTBaA

B zaBucumocTu ot npmnpoAbl 3/1IEMEHTOB, Yepe3 KOTOpblie OH MPOoXo4uT, 3ﬂeKTpI/Il‘IECKVII7I TOK
MO>XeT NMeTb HeCKOJ1IbKO ¢M3I/I‘-I€CKI/IX CBOWCTB:
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CBOMCTBO

TennoBoii a¢pPexT

Xumunueckoe
BO3peiicTBUe

MarHuTHbI# 3¢ dexT

DoTOoNNEKTPUUECKUIA

apdekT

OnucaHue

Mpy NPoOXoXAeHWN ToKa Yepes
MaTepuan c aNeKTPUYECKUM yaenbHbIM
CONpoOTUBNEHNEM dneKTpUYecKas
3Heprus npeobpasyeTcs B TEM/0BYIO
3Hepruto.

Korpga Tok nponyckaeTcs Mexay ABYMs
3/1eKTPOoAaMn B MIOHHOM pacTBope, OH
BbI3bIBaeT 06MEH 3/1eKTPOHaMI 1,
COOTBETCTBEHHO, MaTepueli mexay
ABYMS 31eKTpojamun. OTO Ha3blBaeTCs
3N1eKTPONN30M: TOK BbI3Basl
XUMUYECKYHo peakLmio.

SpdeKT MoXeT 6bITb U 06paTHLIM: MpU
npoBeAeHN 3/1eKTpon3a B
KOHTeliHepe XMMmn4yeckas peakLuus
MOXeT co3/jaBaTb INeKTPUUYECKUNIA TOK.

DNeKTpNYECcKUin TOK, NPOXOAALLMIA
yepes MeaHbIN CTepXKeHb, co3aaeT
MarHuTHoe rnone.

3 deKT MoXeT 6bITb U 06pPaTHLIMU:
nNpv MexaHN4YeckoM BpaLLeHNN
anekTpoABuratens BolpabaTbiBaeTcs
TOK.

Korpga cBeT unu gpyrasi nyuyeBas
3Hepruvist CTankmMBaeT ABa Pa3HOPOAHbIX
MaTepuana B TECHOM KOHTaKTe, TO
NPoOn3BOAMUTCS dNleKTpuYeckoe
Hanps>XeHue.

AdanmupoeaHo Ha ocHoge 0aHHbIX MSF

Mpumepbl
npMMeHeHmn

OcBeLleHMe,
3neKTpooborpes.

Tok co3paeTt
XUMUYECKYHo
peakumio: 04nNCTKa
MeTanna,
HaHeceHne
raJibBaHNYecKnx
NOKPbITUIA.
Xnmunueckas
peakuusa cospaet
TOK:
aKKyMYNATOPHble
6aTtapewn,
aKKyMYNATOPHble
a4yeriku.

Tok co3paeTt
MarHuTHoe none:
anekTpoaBuraTenu,
TpaHcdopmaTopsl,
3/1eKTPOMarHuTbI.
MarHutHoe none
npon3BoAuUT TOK:
anekTpuyeckune
reHeparopbl,
BesocuneHble
AVHaMO-MaLUVHBI.

CoNHeYHbIV
3/IeEMEHT aNns
npoun3sBoACTBa
3N1EeKTPOo3Hepruun.
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