[image: image1.png]Snexmpunecxum  morom HA3BIBAETCA YHNOPANOUYEHHOE
ABIDKEHAE SJICKTPUYECKIX 3apAnos. 3a HampapieHne
SJICKTDUYECKOTO TOKA IpHHATO HANIPABJISHUE ABIDKCHUT
TOJTOKUTENIBHEX 3apsnon. Tox, Y KOTODOro BeNM4uHA U HATIDaE-
JICHHC C TCICHUEM BDEMEHH He Memsercs Ha3BIBACTCS NOCIMORH~
oM. OTHomenue sapams, Ag, neperocuMore 4Yepes IONePeYHoe
CeCHIe IPOBOAHHUKA, 33 HHTEPBAT BpeMern Af, K BeJIUUNEE 9TOrO
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[image: image2.png]3a equnuuy Toka nmpuHAMaerca amnep: [I] =1 A. OTa exu-
HELA YCTAHABJABAETCS Ha OCHOBE MATHHTHOTO B3auMOmeHCTBHs
TOROB: AMmep — Taxas CHJIA TIOCTOHHHOTO TOKA, KOTOPBIA IpH
POXOAJERHH 0 ABYM HapaJijie/IeHbIM IPAMOJHHEHHEM IPOBOI-
HukaM GeckoHewHO JUTHHDBI HEYTOXHO MAJIOTO KPYLOBOIG ceHe-
HAS, DACTIOJIOKEHHBIX Ha PACCTOAHUK 1 M DpyT OT Apyra B BaKy-
yMe, BLI3BIBAJI OBl MEX 1Y STHMH IPOBOJHUKAME CHIIY MarHUTHOrO
paammonelicTsus, pasnyio 2 - 1077 H Ha xesaprl METp AyHEL
Baxorn OMma Oast ynacmuxa yeny OTKPLIT HeMeukmy bu-
suxom [ Omom B 1926 n.: oTHomenme manpsmxenus U
MeXIy KOHLAMH METAJUINYECKOTO IPOBONKUKS, ABJIAIO-
IUMCA YIACTKOM SJIEKTPHYECKOH Hemy, K Cuie Toka I B memn
€CTh BEJIMINHA [IOCTOSHHASA:

U S
7 = R = eonst.

Benuanny R HasbIBAIOT SAEKTNPUNECKUM CONPOMUBAERUEM TIPO~
BOIHUKA.

EAnHANa 5IeKTPHYECKOro conporuserns — ox: [R] = 1 Oum.

Ecnn npu nanpsaxesna B 1 B B npoBofiHuKe yCTaHABINBACTCA
ToK B 1 A, TO COMPOTUBIIEHHS TAKOrO NPOBOAHMKS pasHo 1 Om.
ConpoTuBierEue LPOBOAHKER NPAMO NPONOPLUOHATIBHO
ero pnuue | 1 06paTHO IPONOPUHOHATILHO IJIOMIANH. €10
TOTIEPEYHOro CeueHus S:

o
T
KosdbduimenT TpONOpIHOHAIbHOCTH £ HASHIBACTCA YOeavHbin
CONpomusAenteM. YASTbHOE COMPOTUBIIEHNE 3aBUCHT OT POfia Be-
IECTBA I OT TEMIEPaTyph! (C NOBBINIEHHEM TeMIePaTypPhI yesb-
HOE COMPOTUBJICHAE OOJILIIMHCTRA, METAJIOB  YBE/USHBALT~
cf), YUCJICHHO OHO PABHO CONPOTUBJICHUIO HPOBONHAMKS EAMHIY~
HOY IJIMHBI C €OAHUIHOA NJIOMAABIO MONEPEHOro Ceyerns.

Epusuia yaensuoro conporusiesns — [p] = 1 Om - M.

IIpoBOnHMKY B 9JICKTPHUECKHX HENAX MNOCTOAHHOLO TOKa MO-
IyT COSMUHATLCA TIOCEAOBATENBHO ¥ Hapasnensno. Ilpa mocme-
JIOBATEILHOM COEUHEHMY NPOBOIHAKOB KOHEI, NePEOTO NMPOBOJA-
HUKa COSNMBAETCS C HaasIoM BToporo 1 T. . TIpm 2TOM CuJla Toka
I opuHaKORa BO BCEX NMPOBONHMKAX, 8 HANPKEHIE U Ha KOHmax
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BCelt TIeNit parko cymme Hampsoxenmlt na BCEX IOCAEA0BATENLHG
BKJUOYEHHLIX MpoBoanmKax. Henonssys saxon Opa, ANA y9acTka,
LENy, 3amumem

U=Ur+:-+U, wm IR=IR +...+ IR,

O’I‘Ky,lla A1 OJIHOTO CONPOTHUBIICHUS YYacTKa e us nocrneno-
BATEJILHO BXJIIIOYEHHBIX TIPOBOOHUKOB nosTy-um:

R=R{+:. +R,.

Hpn napansesrom coeanmenmm nposomrmion ux HAYaJIa, i KOH-
UBL HMEIOT OBIIKME TOYKM MOMKIOHCHHs K HMCTOuHNKY TOKa. [Ipn
9TOM Hanpaxerue [ Ha BCeX NPOBONHUKAX OIMHAKOBO, A Cxa
Toxa I B nepasnersientioft wenu pasa cynve cin TOKOB BO BCex
H1APAJVISILH) BRITOHEHHBIX NpoBonHuKax. Tipueny saxoxn Ova
OJIA YHaCTKa LN, HAXOmmM:
I=shitootl, wm YU, U
b e, R & o7 8 Fa o

Taxuu 06pason, nonso0é compordaenue YHACTKa lieny u3 mapas-
JIEABRO BIIOHEHHBIX TDOBONKUKOB ONPCACACTCS BRIDAKEHHOM

1 1

- 1
E- & sk o
B samxmyToi#t nenu pabora, KYJIOHOBCKUX CHJI PABHA HYJTO, Pa~
60Ta CTOPORHYX CHJI OTIHYEA OT HYJ1s1, OH& COBEPIIAETCA 33, Cyt-
SHEPTHU HCTOUHUKA (xxmnqecxoﬂ, TEIIJIOBOH, MexXaHHHecKof: .
8TOMHOR 7 T.11.). Besuuuma paorsr CTOPOHHUX CHJI MO miepe-
MEIEHHIO SANHUIE! SNEKTPUIECKOrO 3aPAIA 110 3aMKHYTOH uenu
HASLIBACTCA duenmpodeuncywet] cuotl nerodnura &):

Acrop
7

€=

ek TpomBIKy A cra (coxpamenno, 90C) Bepakaercs B Tex
O CMUHANIAX, Y10 ¥ HANPAXEHNE, T, 6. B BOALTAX.

Bamunyman yens (puc. 39) cocront m3 MCTOUHMKS ToKA
¢ BIC € u suyrpesnum CONPOTUBJIEHUEM T, BHEHIHAM
conporusacnneM R, nponomos, comporusienye KOTOPBIX





[image: image4.png]06BIMHO 09eHD MAJIO TIO CpaBHeHH: C R.
Hns 3aMKHYTO HENR BLITOIHACTCA ClIe-
ayromu 3ax08 Oma:

BRE:
1S +r’ !
Pexuy mporexanus Toxka mpu B = 0 Ha- Puc. 39

3LIBAETCA MOKOM KOPOMKO20 3CMUMKAHUA

Le =&

PaBoTy Cus SIEKTPUHYECKQRO MOJIH, COSTAIOMIErO 2JIeK~
Tpudeckull TOK, HA3BIBAIOT pabomotll noAR. Pabora A cun
9JIEKTPHIECKOrO NOJIA KK PaboTa 9IeKTPUIeCKOro TOKa,
Ha, y4ACTKE LEIH C BJICKTPHYECKUM CONPOTHBIICHUEM R 3a BpeMa
t paBHO:

A=qU=1Ut=1IRt.

MOmIHOCTb 5IEKTPHYECKOrO TOKA PABHA OTHOMEHHMIQ PaBOTH! TOKA
A xo Bpemeny £, 33 KOTOpoe 5Ta pafoTa COBEpPIIEHA:

| AN S o IR S
P-t——[,U—IR—R.

Pafora sJEKTPUIECKOrO TOKa BHIDAXKAETCA B IRKOYJIAX, MOUI-
HOCTH — B BarTax. Ecim Ha y4acTKe llenu mox JelcTsheM 3UIek-
TPHHECKOTO NOJIA HE COBEPIIASTCA MEXaHHuecKkas pabora W He
IPOKCKOMsT XEMUHECKIe IPEBAIIEHHs BEITECTB, TO PaboTa sJIex-
TPUYECKOTO HOJIA HPUBOJHUT TOJIBKO K HArPEBAHMIO NPOBOIHUKA.
TlIpz aroM paboTa SIeKTPHYECKOr0 TOKA PaBHA KOJMYECTIBY Te-
IUTOTEI, BHIAEJISEMOMY IPOBOMHIKOM C TOKOM 33 BDEMA t:

Or = I’Rt.

Janmoe BrpakeHne HOCUT HA3BAHME 3AKOHA Ixoyna-Jlenua.
Ha BHyTpeHHEM yYaCTKe BJIEKTPHYECKO! Uenu HpY NMpoTeKa-
HMF TOX& BBLIEJIAETCH CEIYIOee KOINIECTBO TEMIOThE:

Q. = I’rt.

Ha 0cHOBE STOrO BEOIAT IOHATHE KodGPuyueHma noaeanozo deti-
cmeus uens (n):

Qr R

"= Qr+@r R+T





[image: image5.png]Tlprpona. saexmpunecrozo moxa & memansaz consana c Hanmdm-
€M B HEX CBOGOARBIX 2JIEKTPOHOB NPOBONAMOCTH, SHCIIO KOTODBIX
B 1 em® siocruraer ~ 1022, Tlpu orcyreramm IIEKTPUYECKOrO O
711 CBOGOZHBIE SJIEKTPOHBI IEPEMEMAIOTCA B KPHCTAILIE MeTaa
xaoruwieckn. Ilox feficTsuem SieKTpHIECKOro 10K CROGomHbIe
SUIEKTPORL! B JOMOJIHEHNE K XAOTHYECKOMY LIPHOSDETAOT yrio-
PAICUEHHOE IBIKCHNE B ONHOM HANDABICHAN, T B NPOBOLHIKE
BOSHUKAET 9yleKTpUecKnil Tox. CBoBommbie siekTpomsr cras-
KUBAIOTCA C HOHAMN KDUCTAJITHYECKOM peleTky, mpuvecamu u
JpYruMu fledeKTaMU PEMIETKH M HIMEHFIGT TIpH 9TOM HampasJTe-
HYE CBOETO IBIDKEHUs: ~— DE3YJbTATOM 9TOT0 ABJSETCH [0SBIC- |
HUE CONpOTUBJICHNs MPOBOIHUKA. IIpn KaKI0M CTOMKHOBeHuH
HOHY TEDENIAeTCs TAKIKE HaCTh KHHETHIECKON SHEPIMI S/ERTPO-
Ha. ST0 NPHBOLUIT K HATPEBANAIO IPOBONHNKA DK POXOXKICHAR
O HEMY TIOCTORHHOTO TOKa. YIEJIBHOE CONPOTUBIEHHES METAATOR
TIPT HATDERAHMUH YBEIMIUBACTCA NPUGTHIRTEIBHO 110 THHeHOMY
' 3aKOHY:
p() = po(l + o),

TAe po — yAeabHOe conporussierue npu 0°C, o — TEMIEPaTy -
Hbll K09 punuenT, 0cobbll ms Kaxoro Meransia, t — TemIe-
paTypa mpoBoJHUKA, 10 mKasie Llesibcus.

B 1911 r. 6sw10 ofmapyxeno spnenue ceepanposodusmocmu,
KOI'a DU HOHIKEHNU TEMNIEPATYpPEl PTYTH 10 4,1 K ee ynenp-
HOE COMPOTHBIIEHIE CKAYKOM yMEHBIIAIOCh [0 HyJ1s. TIpoxoxme-
Hue TOKa B CBEPXNPOBOAHUKE NIPOMCXOIUT (e3 noTeps SHEprum,
THOITOMY ONHANKIIEI BOIBYMICHHDI! B CBEPXIPOBOAAIIEM KOJbIE
SJIEKTPHIECKUH TOK MOXET CYIIECTROBATL HEOTPAHUIEHHO AOITO
6e3 n3MencHus.

Henonbsopanne sBSICHEs CBEPXIPOBOIMMOCTH B 1GHPOKOH
IIPAKTEKE MOXET OCYMECTBATLCH B 6immkatimenm Gyxymem Giaro-
Aaps OTKPHITIG B 1986 r. CBEPXMPOBOAANIIX KEPAMUK —- coenu-
Henuit urTpns, Gapus, Menn u kucaopoxa. CBepXIpoBOmIMOCTE
TaKAX KCPAMUK COXPaHAETCs A0 TeMIeparyp oxoso 100 K.

THosynpoBosRMKYE N0 3/1eKTPONPOBORHOCTH 38HUMBIOT TApoMe-
HKYTOUHOE MONOKEHUE MEKAY METANIAMH M [MSJIeKTPHKAaMH,
Cobemeennas nposodumocms noaynposodnurxos oburro HeBesIn-
K& ¥ CBHSAHA € ZIBIDKEHMEM PABHOTO KOJMYECTBa, B/IEKTPOHOB W




[image: image6.png]TIOJIOKUTENBHO 3aPFKSHHBIX JBIPOK. TIpu 3TOM CBOGOTHEIE JI€K-
TPOEHI, OTBETCTBERHBIE 33 COBCTBEHHEYI0_TIPOBOANMOCTE, 00pasy-
JOTCSt IIPM HOHHBAIIUM ATOMOB BCJICNCTBHE HEpAaBHOMEPHOCTH pac-
peneeHys SHEPIUM TEIJIOBOTO JBIDKCHL. OBprano K TOJY-
FPOBOAHMKAM OTHOCAT KDUCTAJUILL, B KOTOPHIX Iuist 0CBOGOXK-
TieHUsA IICGKTPOHA TpebyeTca SHEpIrusd HE Bosee 1,5-2 8B (1 3B =
= 1,16+ 10713 [x). Bemectsa ¢ GommpuiuMit SHASCHRAMM BHED-
Uy CBASH OTHOCATCA K ANOJIEKTPUKAM, & C MEHbIIMMI — K Me-
ranmaM. KoHneHTpanus HocuTeslelt 3apANa. B NOJYIPOBOAHMKAX
[pH KOMHATHOK TeMIeparype SHASHTEILHO MeHbINE, HYeM B Me-
rasax. I10STOMY YHesnHOE COMPOTUBICHUS MOJYIPOBOMHUKOB
of51HO GoNbIIe, UeM METaJIoB, M C NOHIDKEHHEM TEMIEPATY Dbl
OHO, B OTJIWHE OT METAJIJIOB, BO3PACTALT H BCE BoJtee CTAHOBATCS
TIOXOMHM Ha IUDJIEKTPUK. :

Tlpu nanaun npumecel B NOJIYIPOBOARMKAX HAPALY C cober-
PeHHOM IPOBOIHMOCTHIO JOTOJHUTETBHO BOSHUKACT NPUMECHAR.

Ecji B Ka4ecTBe IPHMECK HCHOJIL3YETCS DJISMEHT, BAJICHT-
HOCTH KOTODOTO HA eTUHMIY MEHBINE, eM BAJISHTHOCTD JAHHOTO
IOSTYNPOBOAHUKS (aKyenmopHas NPUMECD), TO It OBPasOBAHIL
HOPMAJIbHBIX IApPHO-3JICKTPOHHBIX cBazeft ¢ COCETHMMH aTOMa-

" M7 aToMy IPUMECH HETOCTAeT OAHOIO BJIEKTPOHA: B PESysInTaTe
obpasyerca msipka, Taxue NOTyNPOBONHUKM HASHIBANTCH noJty-
TIPOBONHNKAME p-TNUNG (ocHOBHBIC HOCHTENH 3apAfs B HHX —
JIBIDKH, HE OCHOBHEIE — 571eXTponsl). Ecym xe BaJEHTHOCTH
npuMecH Ha emuHuny Gombie, €M y HOJyNPOBOIHMKA {donop-
HOR NPUMECH), TO ONUE 13 STIEKTPOHOB B ATOME IPUMECH, HE Y~
CTBYS B XHMUYECKON CBASH, JIETKO NOKMIAACT ATOM X CTAHOBHT-
¢t cobomubiM. TToydaeTcs NOJIYNPOBOAHAK N-MUNG (ocHoBHLIE
HOCHTE/IH — DJIEKTPOHDI, HEOCHOBHBIC — IBIPKA).

O6nacth KOHTAKTA TOIYNPOBOMHIKOB ABYX TUIIOB HASHIBAIOT
p-n-nepezodos. TIpn EanuIum TAKOTO KOHTAKTa 3JIEKTPOMDI Ha-
aumaoT AuddyHAUPOBATh U3 TOTYNPOBOMHHKS N-THIA B [OJY-
NpOBONHEK P-THIA, & HBIPKH — UM HascIpedy. B pesysbTare
9T0T0 N-0BIIBCTS 3APMKACTCA TIOJIOKHTEBHO; & P-06IacTh — OT-
DUIATEIIHHO, M [OABJIAETCS SJIEKTPHISCKOE HOJIe, KOTOpoe Npe-
xpamaer muddysuio 8IeKTPOHOB i ABIPOK. Ec/IM BRJIONUTD 10~
JIYIIPOBOIOMME € P—N-TIEPEXONOM B DICKTPUHMECKYIO Uefb, MPUCo-
emunMB p-0671acTs X TOJOKAUTENLHOMY TIOJIOCY, & N-0018CTh —




[image: image7.png]K OTpuilaTesIHOMY (IPAMOE BKJIOYEHHE), TO COIIPOTHBJIEHHE Te-
pexoma Gyzmer nesmauutesnbEeM. IIpm oSparmom BKJTIOYEHMY
P~T-TIEPEXOZ, NIPAKTHYECKU HE TNIPONYCKAaeT TOKa. DTo cBofcTso
HCHOJILSYCTCA B IOJIYNPOBONHUKOBEIX IHONAX, KOTOPHIE NpHe-
HAOTC B 9JIEKTPOHHOM TEXHUKE 115t BHINDAMIICHEA BJIEKTpUYe-
€KOro Toka., B oTynuue 0T JamMnopsx 2HAJIOrOB, 31€Ch He Tpefy-~
€ICA UCTOHUK SHEPTHH /1717 HAKATMBAKKS HUTH KATONA, YTO pu
ACHOJIL30BARMU B BOMBIINX M CNOMHEIX CXEMaX NPUBOMHT ¥
SHAMUTENILHON DKOHOMUM SHEPIUHM M K yMEHELICHHIO pasMepon
yerpoiers. Tpanaucmop, Wiu m0TyIpOBOSEUKOBLIA TPHOM, ObL1
n3obperen B 1948 r. Ox cocronr u3 TPeX IMOCTEIOBATEIBHO €O-
EAVHEHHBIX DA3HBIX NOJIYNPOBONHUKOB ¢ IBYMSA OOJACTAMH KOH-
raxTa. CpemHion 06/aCTh COSNMHEHNA HASLIBAIOT 6adol TpaH-
SUCTOD3, & JBe Kpalirne obJactx, 061a5a0mye TPOBOAUMOCTHIO
TIPOTHBOMONOKHOTO 6a3e THIIA, HASBIBAIOT KOAAEKTNOPOM T MU=
mepom. B sapucumocTy ot Tema mposommMocti 6asbi pasan-
HaKT TPAHSUCTOPEL € P-~N—P-TIEPEXOIOM U C N—pP-N-IEPEXONOM.
s npusenerus B neficTsue Ha KOJIJIEKTOP TPaH3UCTOPA, THIA
7P~ NOJAIOT HANPSDKOHUE OTPHIATETBHON TIOTAPHOCTH OTHO-
CHTEJIPHO 9MuTTepa. Hanpsokenue ma 6ase Moxer BBITH KAk HO-
JIOXKUTENbHBIM, TAK H OTPUUATEILHEIM IO OTHONICHUI) K SMUTTE
py. OcromubiM paboumm cocrommmeM TPaH3UCTOPS B GOMLIHTH-
CTBE BJICKTPUYECKUX CXEM ABJIAETCH AKTUBHOE COCTOSIHWE, HPH
KOTOPOM K OMUTTEPHOMY P—~N-NEPEXONy NPUACKEHO HATIPIKEHHEE
B HPOMYCKHOM HANPABJICHNY, & K KOJJIEKTOPHOMY — B 3amupa-
omey Hanpaeserud. TPaHINCTOD MOXKHO DAacCMATDHBATE Kak
YCTpPO#CTBO, pacnpenesisaonee TOK, IPOTEKaoUIit Jepe3 ONUH U3
€I0 37IEXTPONOB — 3MHUTTED, B 33JAHHOM COOTHOMEHHH MEXKAY
AByMA NPYTHMH dJeKTpomaMu — 6asoff ¥ KosiexTopoM. T8
CIIOCOGHOCTL TPAH3ACTOPOR UCHOMLIYETCH JYIA YCHIICHHS BJIeK-
TPHYECKEX CHIHAJIOB, B KAYeCTEE KOTOPHIX OHU IIEPOKO NpHAMe-
HAOTCA B aynuo- ¥ BHIeoannaparype. B Bume 6ecKOHTAKTHOTO
TIePEKJHOYATENHHOLO BICMEHTA TPAHSHCTOP TAKAKE HCIOJIB3YeTCA
B Pas/IMIHBIX NpUOOpAX 8BTOMATHHECKOrO YHPABICHHA. 2

Mounexymst KucJIOT, coelt i mesiodelt TpU PACTBOPEEAH B B0
B¢ pacuagaroTCa Ha NOJIOXNTEIILHLIE ¥ OTPUIATEIbHEIE HOHBI 38
CHeT yMeHBINCHWA CUJIHI WX BaamMomeicreua B Bome B 81 pas




[image: image8.png](1,0 = 81). DT0T TPOHECC HASLIBASTCA duccoyuayuetl, a no-
no6HBIe pacTBOpPHL, OOIAANOLMe BIERTPUICCKOl TPORCAMMO-
CTBIO, HAZEIBAIOT JAEKTNPOAUTRAMU. Flpu npoXOXNeHHU 9epes 5TH
PACIBODHL BIIEKTPUIECKOrO TOKA TOJIOKHTENBHEIE HOMDT nepeme-
WAKTCS K KaTOny (OTpUUATEeBHOMY S/IEKTPOTY ), OTPALATENb-
apte — x anony (monomTennHOMY SyekTpomy). Ha amexrpo-
18X POMCKONAT XEMUYECKHE DEBKIMN C BEIIEJICHHEM REIECTRA.
TTpoec BEIIEENS HA SIIEKTROAAX BEMICCTBA [PH HPOXOK ACHIK
POKa 9epe3 JICKTPOJIMT HASHIBACTCH IMERMPONUIOM. SroT mpo-
[€€C MOIKET WITH HE TOJIBKO B BOGHEIX DACTBOPaX KHCJIOT, couteit
i1 ocHoBamHull, HO K B PACIJIABAX TBEPABIX Coslel.

Sawon saexmpoauis, orxpersid M. Gapaneen: Macca
BEIIECTBA, BHIIE/IABIISIOCS HA SJIEKTPONE 33 Bpems ¢ IpH
[POXOYXCICHHUA Yepes SIeKTPOIHT TOKa cusiolt I, nponop-
IEORAJIBES, CUJIe TOKS, U BPeMEHH, T. 8.

m=KIt, = %A—n{,
e K — smexTpoxuMudeckull SKBUBAJICHT JAHHONO BEMECIBA.
On 4HCJ/ICHHO DABEH MAcCCe BBIIGMBIIETOCA HA DJIEKTPONE BE-
mecTBa NIp¥ MPOXCKICHHM Hepes 9JIeKTPOJIUT 3apfAna B 1 K.
F = 9,65 10* Kn/momp — wucso Papades, M — momApHag
Macca, 7 — BaJIeHTHOCTD,

D1eXTPOIK3 MUPOKO UPUMEHACTCA B TEXHUKE, HAPHMEp B
PAJIBBAHOCTETHH — MOKPBITHY IIOREPXHOCTH OIHOTO METAJIIS, TOH~
K¥M CJI0eM APYroro (XpoMUpOBaHHe, HUKeJIMPOBAHHe ¥ T. I.).

Onexmpuneckut, mox 6 203GT B OOBITHEIX yCJOBATX OTCYT-
CTByeT, Tax KakK B 9TOM CJytae BEmeCTBO B rasoofpasuoM co-
CTOSEAT ABJIACTCS WIOJATOPOM. fBsienue HPOXOXKICHHA SJICK-
TPHHECKOro TOKA Yepes ras, HaG/IoaeMoe IpH yC/IoRM KaKoro-
6o BEemEEro Bo3ncicTBuA (HANPAMEp, HAIDEBa), HASEBACTCH
HECOMOCTROATEA L HbM DAeKmpuseckusm paspadom. Tlpn ysesmrae-
AWY HATPKEHHOCTH PIIEKTPUISCKOr0 OIS JIO HEKOTOPOro Ofpe-
IEJTEHHOTO SHAMEHNA, SABHCANIErC OT NPHPOAR! IA33 M €ro Ja-
BJICHIA, B Tase BOIENKACT YNEKTPHIECKHH TOK, 06y c1oBIeHEbIH
Horw3anMelt ATOMOB W MOJIEKYJI BCJIGACTBIE yAApOB SJIEKTPOHA.
Taxoil TPOLECC HAILIBACTCS CAMOCTIORTMEADHbIM SAEKMPUNECKUM
paspadom.




[image: image9.png]Fas, B xoTOpOM 3HAMHMTENBHAN wacTs ATOMOB MJi MOJIeKy.T
HOHU30BaHA, HA3LIBACTCA nagamol. OB6bramo ato COCTOsHUE Ho-
CTUNGETCH NPY BHICOKHX TeMIEpaTypax rasa.

Venycxanve snexrponos HarpeTsIMH TeJ1aMU HasblBaer-
CA MEPMOFNERMPONHOt amuccued. UTobbr BrteTers w3

B Te/8, TPEOJIOIEE CUJIbl NPHTIMKCUAT CO CTOPOHEL TOJO-
JKUTSJIHEIX WOHOB, SIIEKTPOHK! MOIKHBI 06135aTh HOCTATOYHON
AJL1 STOTO KUBeTHieckol snepruett. Mpu xomuarHo# TeMIepaTy-
D€ TAKHX BIIEKTPOHOB HEMHOTO, HO C POCTOM TEMIEPATYPEI MX dn-
€510 pacrer. TepmossiexTporHast aMACCHS ¥ MeTasuI0B, HanpuMep,
Habmonaercs npn TeMmeparypax csenne 1000 K. PaBora, xo-
TOPYIO NOJDKEH COBEPUINTE TEPMO3JIEKTPOH, YTOGH BHIJIETETH 34
TIPEACIEL TENa — SMUTTEDA, HASHIBASTCA Pabomotl ewzoda (4g).

Ans cosnamus Toxa B BaKyyMe Heo6XOmuMo, Kpome noJst,
VIMETD B HAJIUK HOCHTenH 3apana. Ilostomy B SIEKTPOHHKIX B~
KYYMHBIX IpHGOpax xaTof (oTpumarestsasmt 9€KTPOx) 06BIMHO
AETIACTCA C NONOrPeBOM (HENOCPEACTBEHHO — TOKOM MTH KOCBEH-
HbIM myTeM), Irobs1 o McHycKas SJIEKTPOHLI — HOCHTEJIH TOK3,
Hannsti nonxox mupoxo HCHOJIB3YETCA B TEXHUKE.

Baxyymmnits duod — sto CTERJIAHHBIR Wan Merasuinaeckuit
617108, U3 KOTOPOro BrIKadeH BOSMYX U B KOTODEIY BIIASHEL Ha-
KaJIMBACMETH KaTOZ M XONOMHbI aHOx, Ilpu marpesannn xarona
Off HAYHHAET SMUTHPOBATH S/TCKTPOHBL, ¥ €C/TH BKIIOIATE amon
B BJIEKTPHIECKYIO [ENb, COSTUHMB KATOX C OTPULATEALHEIM [I0-
JHOCOM ICTOYHHKS, & &HOS — ¢ TOTIOHUTEAbEBIM, TO TEPMOSJIeK~
"TPOHEI HOJIETAT OT KATOA K AHOMY: 1O uemn nottner rox. Ecna
K€ BEJIOUMTE IMOA B 06DATHOM HAIPaBIeHuy, 10 TEPMOBJIEKTPO-
Hbl BynyT oTTasKMBaTECH O6paTHO K KaTony M TOK 4epes, AHOoL
He notiner. Braronaps ogaocropornei TPOBOAMMOCTH AUOLA €r0
MOMCHO MCTIONB30BATE 115 BRMIPSIMIICHNA NEPEMEHHOTO Toxa, Ba-
WyyMuull mpuod ycrpoen Tax e, Kax JIMOZ, ONHAKO Ha MyTi
SJIERTPOHOB OT KATONA K AHOAY B TPHOAE PACTIONATACTCS Tperult
STEKTPOA, HA3LIBACMBIA cemkoll. Ecsm ma CeTKY NOAAETCA HO-
JIOXKUTEEHELE NOTERINA OTHOCHTEIBHO KaTo[a, TO SHAYHTE b=
HaA 9ACTb SIIEKTPOHOB IPOJIETAET OT KATOm3, K AHOTy, ¥ B UEnn
&HOTA CyIIeCTByeT saekTpmaeckmit Tox. Ilpu momaue ma CeTKy
OTPUHATELHOIO NOTEHINAA OTHOCUTENLHO KATORA BICKTPHHE-
CKOe 1oJie MeXAy CeTKOH u KaTomoM NPensaTCTBYyeT ABMAKEHHIO





[image: image10.png]3JICKTPOHOB OT KaTONa K aHOAY, aHONHEI TOK yObizaer. Taxum
06pasoM, H3MeHsIs HAIPsDKEHAe MEXLY CeTKOM! M KAaTONoM, Mox-~
HO DeryJIMpoBaTh CHILy TOK& B LEMK AHOMA.

Snexmponno-aynesas mpybra npencrasiser cobolt crexsm-
ueilt GasiioH, M3 KOTOPOro BHIKauaH BOsayx. Ilepennaa cren-
ko 6aJijioHa IOKPHITA JMOMRHOMOPOM, CBETANEMCA OT YAAPOB
3JIeKTPOHOB. B mpoTHBOMOIOKHOM KoHUE (asvIOHa HAXOOUTCA
9JIEKTPOHHAA IYIIKA, OCHOBHOW 4acThio KOTOPOH ABJIAETCA Ka-
TOI KOCBEHHOTO HAKAJA, OMATAPYIOmul 2/1€KTPOHBL, U3 KOTOPLIX
3aTeM ¢ IOMOIIBIO HECKOIBKHX BJIEKTPONOB (hOPMUPYETCH BJIeK-
TpouHbt sTyd. A ynpaBJIeHUst IEPEMENICHUS SJIEKTPOHHOIO
JIy¥a Mo 9KpaHy KCHOJB3YIOT NMaphl INTACTHH — BEPTHKAJIBHO-
OTKJIOHSIOIMHUE ¥ FOPU3OHTAIBHO-OTKIoHAI0mue, OGBYHO K ropy-
BOHTAJIBHO-OTKJIOHSIOMIM IVIACTHHAM TOIKJIOYAIOT TEeHEpaTop
PAa3BEPTKH, & MCCIIeIyeMbi CHTHAY I0IAI0T Ha BEPTHKAILHO-OT-
KJIOHSIIONIME IJIACTAHEL.




