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PE3OHAHCHOE B3AUMOAEIZCTB}IE IIOBEPXHOCTHO
3APffKEHHbIX _JIIIIII4IHbIX BE3pIKyJr C MI4KPOBOJTHOBbIM

3JIEKTPOMAIHKTTHbIM IOJIEM
@1999 r. fI.M. Kpaurarnnrcon

Euonozwtecxuil fiaxynurnem Mocxoecxoeo zocydapcme"nyoro yi*"pcwnetnct u"u M.B. Jrotuotncoea, I l%gg, Mocxea,Bopo6oeeu eopu
flocryruna n peAaxrutro 1 2.05.9g r.

floxalana "!:y.1Tocl" cylqecrBoBaHl'Ir KoJUreKTzBrux sQeerros r uoflHoft cpeAe Ha lloBepxHocrfiJrn[r{Erbrx r:ygpi", Koropbre o6ycnonnenu srrcoroft narspaJn_Hoft no.Buxnocrbro uouoB rl cBs3anbrc ro:6ynq4eH'eM Bblco(oqacmrrnn roroB cMerqenuff " "iroe lrlt"fi" y ;&xennofr rroBepxHocr'ueu6parnr. 3ra a@exmr o6ycnonrunraror MexaHE3M pe3oHaHcuoro nuyrlr4)oBanr{, 6ucrpo oc_ruJrJtrlpForry,rx ,ryrnoJrbHbrx MoMeHToB Ha Jrr{nu,urhrx B€r.rKynax (**ili]"ro MoxET Jrexarb BocHoBe so$exm (g3HaBaH'.",) u aBTo*ojreoar6-noro pr*^u arperau.rr.r Be3uKyn B KoJrJrog.ryroMpacrBope.

Iotroveeue cttosa" nnudnue sfiu,ynu, npnl, enexrnpoJvazHwrrHoe none, pyorulHcHoe ssautwdeilcmeue.

Snexrpu'recxufi 3apsr, pacnpeAeJrermufi Ha B cnssu c reM, qro Bbrco*o[poBoArlqu e c*c-noBepxHocrn 6uorrreu6paH' ulpaer BaxHyIo ponb reMbr rBJrf,rorct cncreMaMr.r, e@exrunHo B3aHMo-He roJIbKo B peryJLtuHI'I MoJreKyJrtpHrrx rraervr6pau- 4eficrnyrorqn'uu c gJreKTpoMarHr,rrgbryrr noJrflMr,HbD( qpoqeccoB' Ho H B npo{eccax B3aHMoAeficr- npeAcraBrrter o[peAeJrenirufi "r*rpir ""*loo""-nns 6uororuqecKl'Ix KJreroK c BHeIIIHHM" ,t"*tpo- nl,le BOSITOXHbD( MexaHI{3MOB B3aI,IMO4efiCrnur ra-MafHI'lrIlbIMI'I noJIsMI'I. 3apexeHHar nonepxHocrr rl{x nonefi c 6goaoruqecKuMn KJrerKaMr{ Ha npg-6nouen'r6pau Qopur'rpyerc.ff Bo ssanMoAefi^crBr.ru c Mepe MoAeJlbuoi,t cuweMbr - 3aprxenHoE n o6-
Bo.iFI_bIM oKpyxeHneM [oJrtpHbrMr.r (roJroBKaMr.r)) la4aroulefi aucorofi noaepxHocrHofi nposonrruo-
ueu6pauHrn JrI'IfiI,IAoB, rrorspnbrMu r,r noHoreH- crbro m{nltAHoft nesuxyne-. Hcuonrryrittrf 

'3Aecb

HbIMI'I rpynnaMH ueu6pannux 6emon H 11oJgca- ::goA 
ocHoBblBaeTct Ha [peAcTaBleHr.rsx Teopnil

xaplrAoB. florenqr,ranonpeAerrffrorqlre noBeDxHocr- noBepxHocrHblx sneMeHTapHblx noa6yxgeuxfr B
HbIe I{oHbI Moryr Bo3HrIKarb He roJrh1o " 

^p"av*- MeraJUIax - nrla3MoHon. }ror no.e(oA rIpHMeHt-rare .quccour{ar'BHbD( npoqeccoB, * j-",r^.'i:- fr'^ia"T;lT,i#'.e; ,#^::x#HrJ#lrff;?:Tare cflel*I$rvecroft a4cop6quu uoHoB I'I3 pac- "'#'o*ecKoro rnsnyueHnr c noBepxHoc'rMr,rrBopa. Cnofi rnAparnpoBaHHbrx nporr.rBor.roHoB, ;;d;;- il;si.; #;i; c noHaMr{, 44cop6r,rpo-HenocpeAsrBeHHo xoHTa*rrapyrorqllfi c noBepxHo- "ut*rt"I,I Ha MeraJurr{qecxfix noBepxHocrflx [6,7].srrro ueu6paHbr, o6paryer rurorHyro qacrb lpofr- 
--';

Horo enexrpl{uecKoro qIIor - cnofi [Ircpua. Ho- 
raccMorpl'Il't cQepnvecxyro 6ucnoftHyrc Jrr{[r4A-

HbI' HaxoAslqfiecr B cJroe IIIrepHa, i"-ror." H1'to ueu6paHy roJrlq]Inoia h ] R. - R,, r4e 4noADI'Ix?IbIMH, npllqeM ecJrr.r ABr.oKeHr.re ersx HoHoB 
u Ri - nHerunufi I'I BHyrpeHuffi pawrycri 6ucnoc

B HanPaBJreHI&I, rrepnerrAuxynflpHoM noBepxHocrg, coorBercrBeHHo; BBeAeM cpelHlrfi papttryc ueu6pa-
3arpyAHeHo H3-3a oJreKTpocrarr4rrec1oro npurrxe- Pt 

, = ll2 (R" + R) n napaMerp p = hla.
Hnt nporlrBolloHoB, To B narepiurbHoM uanpaa- IlpoqpaHsrBenHo paccMarpuBaeMar crdcreMa co-neHlrH lroABltxHocrb LIoHoB oKu!:tbrBaercs, nu66o- :Tonr 

H3 rpex o6nacreft: nnyrpennefi (aHyrpracne-
por' Bbrlue' qeM n o6teunoi Qase BoAHoro pac- ro'IHofi; BeJrI{qI,IHbI, oruocflrruecs x erofi b6iucru,

11pf-:f1.';11tt 
nporouoB cKopocrb ourrpu*"of o6ogHa'reHrl LIIrAexcoM i), nnerunefi (r,uqexc e) ra

AHQQy3HH oolee qeM B 20 pas npenrnuier cxo- co6ctneruro ueu6paurr (r,rqexc m). BHeruHnr upocrb ,utQQysnoHHoro ,ryrExeurur B no4e [1,2]; 
BHyrpeHHtt o6nasryt 3a[oJrHeHbr pacrBopoM sJrer-

'4lrt lIoHoB Hutpus JrarepilJlbHat no4nurrHo.t" ru T?oJMTa' xotopblfi 6y4eu cqnrarb cr,rMMeTpl{ttrrbrM
oAI{H - ABa noptlKa [peBbnuaer cxopocrr 4nQ- c paBHoBecHbrMr,r KoHrIeHTparIr4rMH CL, c6 U A,.r-
Qyeun n no4e [3]' 3ae*Tpr,rtrec*rMr,r npoHr,rqaeMocrrM n ai ne". Buy'-
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