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IlpH BSruIMo.ne:acTB.mi KJ16TOK BaJKHO 3HaT}, pacnpe.n;eJiemrn IIOTeH­

~ Mellt]zy KJ16TKaMH [I, 2]. 061:l'IHO .n:mr Bli'IBCJieHHR IIOTeHqli8.Jl.8. sa­

,IT,8.IOT IIJIOTHOCT}, pacrrpe.n;eJieHHR: sapR,IJ;OB y IIOBepxHOCTllI KJieTOK, a 

IIOTeHlUf,aJI onpe.n;eJIReTCJI lll3 pemeHHH COOTBeTCTBYIOOlHX ypa.BHeH.IDi 

sJieKTpocTaTHKH III c y~eToM Heo6xo,nr-.MHX rpaHwn:rnx ycJioBIDi. KaK 

rrpa.BHJIO, IIJIOTHOCTl> saPfl,IJ;OB sa.,na.1>T B BK,ne Herrpep.iBHoil WYHKI.U'IlI o~ 

paCCTORHWI .no IlJIOCKOCTH MeM6pa.Hli (3,4] • 0,IJ;HaRO o~eBH,WIO, ~TO 

ecJIH IIJIOTHOCT}, 3aPfl,IJ;OB M8.Jia, TO CJie,n;yeT Y'IHTliBa.T!> .n;HCKpeTHOCT}, 

BaPR,IT,a.. JJ.nR y~eTa ,JUlCKpeTHOCTllI sapsma pellll/IM CJ!e,n;yoeyll KJI!J'IeByll 

aa.,na-qy. IloMeCTHM TO~e~n 38.Pfl,II; ( <i- ) B TOtmy ~i B pacTBope 

aJieKTPOJIHTa MeE,Izy KJieTKru.m I H 2. IToBepXHOCTl> rrepBott KJieTKllI coB­

ITa,ItaeT c KOOp,Il;HHaTHOtt ITJIOCROCT},ll xy • a IIOBepXHOCT}, BTOpott KJie­

l'ItH OTCTOHT OT rrepBofi Ha paCCTMHHH Cl • Oci, z HaIIpa.BJieHB. II6.P-

16H,JUlRYJUipHO rroBepXHOCTHM KJieTOR. Ta.KHM o6pasoM, sa..na~a CBO,IJ;KT­

.:R K pemeHH1> cHcTeMli ypallliemm: JIHHeapH30Ba.HHoro ypalllieHmI Uyac­

coHa-EoJ'..:&UMSHa B o6JiacTH 0 < z. < a 

A<f>l = :Ez cp. -
~ 

(I) 

III ypa.mieimtt .IIa.IIJiaca ,lJ,1IJI IIOTeHnllIBJIOB <P1 H cp2. B MeMOpaHa.X K.1i6TOK 

:1 



I Jt( 2 (xs-sa HHSKOro 8Ba"l81U'IH ltilM8R'!PK'l8CROI npo~eMOC'l'lll 

MaM6pi:un.l ( e,,, !:::: 2) 8apsI.ttll B MeM6pa.He 0'1'.CY'?C'?BYM) 

.14>,=0, (2) 

..1<P2 = 0 I (3) 

~1 rlte · ~ - lte6aeBcRSH ~ B _pa.c'.l'11ope; €0 H E5 - ltll9Jl8R'l'pnec .. 

RHe npo~eMOCTB BaKYYMa.H pac'l'BO.Pa COOTB8'l'C'l'Be~o. IlpHMeM, 

'lfrO MeMdpaBY RJ18'l'OK npe.n;CTe.:BJUR)'l co6oft n_OJJY68CKOHe1IHSe [lass, 

crax ~o <P, ( z. = - 00 ) = O H 4>2 ( z = .,. 00
) = 0 • Ha l'pa!'IHUlX pas~ 

;tta.na Qla3 I.IM88M o6S"'IBHe YCJlOBBli Renpep!IBHOO'l'H ll0'1'8HUJ[SJJB. H HOP­

YSJ!DHOI COCTaBJJJn114eft &Jl8KTpK'lecRol ~ 

<P, = cpl 

c a<PL = € a<P, 
l;..m az ' 5 az 

<Pt = cp, 

c _a <Pt_ = e _,?cf>a 
1;..5 az 'm az 

(Z=O), 

(Z=O), 

(z=a.), 

.tz.=a). 

PamtJHM ~L - • <P1 • ~e mneM B :sl'Q.te 

°"' . 

(4) 

(5) 

(6) 

(?) 

q, .. ~ ( (k exp(-jz~zdJkz+ re2' 
t _451'.t:oe.'!I j Jk2 ~ te2 · +V(k)exp(-z.Jk2.,.CEi)+ 

~ (8) 

+ .tJ ( k) exp (z.Jk2 +;a'~ Jo ( k If -pJ) dk , 

'l 

00 

Ao. q \ . - -'Y, = "-'"·~·- ,:__ U (k)exp ( kz)Jo(k f ~ - ~~ /) dk , (9) 

0 

00 

<Pz= '-'-'"~1:3._ ~C(k)exp(-kz)Jo(kff-pl)dk, 
0 

IF-!\ I= ((x-xd + (~ -yi.)2)'/2' 
(IO) 

r.n;e v (k) • .f>( k) ' u ( k} ' c ( k) - Httltl!BtlOTHHe !llYBXItlDI. 
KO'l'Olli e onpe.n;e.JUID'rCS: KS ClitCT9MH yprumemd ( 4) - ( 7) DOCJle IlO.Jt·· 

C'l'aHOBKil B Hl!l: cfJY~ (8) - (IO). Iloc.ae lleCaOUUJ:, HO .n;o:eo.m.-

HO rpoM08JtlQ[X BIAKCJI~HBI: BM8eJI 

V(k) = kJA1(exp(w;~ca-z1))J'z; exp(-Jki"i7ca-1Zi))~ •) 
Jk2+z20

( exp(~_a)f2 -_exp(-.Jk'"+ze a)f'1 ) 

(I!) 

' (!2.) 

I) k _ k exp(-Jk2.;ii' a)p1( exp(Jk2+~t 'z.i)J'2+exp(-~ Zt)p.) 
( )- ., r.:i"~ 2 ( . ) 2) 

Jk2+z2 (ey.p('lk2+zZa)pz-e.xp -.JJ<.2+~2 a f'1 
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U(K) = 2k(exp(~(a-.Z.i))~z +exp (-Jk2+7ca-ZL~f'1) 
exp(~k2 +<£2 a.)pz -exp(-Jk2+ce20 a.)J' 1 

C lk) = 2 k (exp U1<2 + ce2 (a.-z.t))J'1 + exp(,JK2+i2'(a.+ ZL))J' 2) 
exp(Jk2+;e2 a)p~ -exp(-Jk2+re,2'a)p~ 

* exp(-aUk 2 +re2 '-k)), 

f'1= sfk2 +<£2 ·-k, f'2=-~Jk2+<£20 +k, ~= ~: . 

(13) 

* 

(I4) 

IlOJiy'!emroe BllpaiKeHHe IlOTeHUHaJia (8) c y'leTOM (II) H (I2) Il03BO­

JJHeT onpe'AeJllfTb IlOTelllU!8Jl MelKJJY RJ!eTKB.Mll'. npH rrpo:imBOJll>HOM 'Il!C­

Jle iIJm<enpo:sammx sap;:moB • .IT.nH ;noro cJiemi-eT cyMMK:pOBaTb BKJJa.Jnl 

OT OT'AeJIDmn: 38pii'AOB. 

.Il.nH 'Dl'.CJiemmx pa.c'IeTOB cpO.PMYJia (8) He Y'A06Ha, ITOCKOJIDKY 

CO'Ae.Pl!tKT IDITerpa.m. BHpaJKeHHe WIJi IIOTeHII;ImJIB. (8) MOlltHO ynpoc­

THTb, HCITOJll,30BaB YCJIOBIIO Cm « es , KOTOpoe C06JJ.ll,ll;aeTCH Ha 

rprumue MeM6pa.Ha (cm ~ 2) - pacTBop aJieKTpoJI.KTa. ( e5 l't: 80). 

IlpmmMBJI, 'ITO em/es « I H3 (8) noCJie H0CJ10Jl!HHX BWU'ICJiemrtt 

IlOJiy'UIM 

6 

~ 

I , 

( 

C>O 

<P ~ ~ 
i 45r eo €5 fu- exp (-ce Jcf'-S'~)2 + (z.-z., :..-2ea)2') 

J ( ~ -fL)2 + (Z-Z.i -2fa)2' 

~ exp(-<£ J (p- f'i) 2 + (z. + Zi. + 2eaf) 
+ L- + 

e=o ~(S'-S'if+(z.+z.i.+ 2fa) 2 
' 

00 

+L_ 
e=1 

00 

+L 
f=1 

exp(-ref(~-p~)2 +(z.-zi. + 2ea)2 ) 

J c_p-fi,) 2 + (z - r:i + 2ea ) 2 ' 

exp(-<Ef(~-pL) 2 + Cz+z.-2ea)Z 

~(~-pif + (Z + Zt -2ea)2 ' 

+ 

)· 

+ 

IloTe~ (I5),co'Aep~ PH'Ali no axcrroHeHTaM, 6HcTpo cxo,nKTCH 

H Y'A06eH wm 'll'ICJleHHHX pac'leTOB. 3aMeTKM, 'ITO IlOJiy'leHHHe Blipa­

JKemra wm IlOTeHUHBJIOB (8) H (I5) Il03BOJ1Hil'l' Y'Dl'.'l'llB8.Tb 'AKCKpeT­

HOCTb cpKKCK:pO:BaHHOrO 58pii]\8. He TOJIDKO B OO~eMe 3JleRTpOJll'l'.Ta, HO 

H Ha IlO:BepXHOCTJIX KJieTOK, wm noro CJie.u;yeT B iIJo.PMYJiax IlOCTa­

BHTb 3Ha'le:inte Zi , paDHoe HYJID (rro:sepXHOCTD aepBo~ RJJ.eTKH), 

HJllI lite Zi. , pa.BHOe a (no:sepXHOCTb BTOpoi! RJieTKH). 
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