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K MOOEJTUPOBAHUIO JIEKTPUYECKOIO MoJis
B HEPBHOW TKAHW. COOBUIEHHE I

CocremHBIi TMOAXON B TEOPETHYECKHX M IKCMEPUMEHTAJLHBIX
'HCCCIEI0BAHUAX YCMENIHO NPAMEHsIeTCs B PasJHuHbIX 06J1acTaX 3Ha-
i, KOHKpeTH3HPYsl OCHOBHbIE MOJOKEHUs AHANEKTHIECKOTO MaTe-
pHANN3Ma, OH MO3BOJIAET M3y4yaTb CJAOMKHBIE SIBJACHHSI MaTepHa/bHO-
TO MHDa.

B B3 ¢ 0cOGEHHOCTSIME MaKpO- H MHKPOMOAXONA K- H3ydaeMo-
My spaenuio [1], TpeGyromumMu onucaHusi o6beKTa MNpPH MOMOMUIU
Mozienel Ha pa3HYHBIX YPOBHSAX paspellenns, HeoGXOAMMO paccMar-
‘puBaTh «Tpuany» yposHe# [2]. OcHoBHOI, BLIGpaHHBIH A1 MOLENH-
POBaHHsA NaHHOrO Ipolecca, YPOBEHb paspelleHuss OXBaThIBAETCs
AByMs GauXKaHIIMMHA YPOBHSIMH, OHH U3 KOTOPHIX OTpayKaeT MHKpO-
SIBICHHS W TO3BOJISIET OGOCHOBBIBATH MCXOAHBIE TOJOMKEHHS OCHOB-
HOil Mojenu, B TO BpeMsl KaK ADYrofi CJAYXKHT /sl NPOBEPKH pe-
3YAbTaTOB, NONyYaeMblX Ha OCHOBAaHHH MOJENH CPeHEero ypOBHS H
HAaxXoAuTC B TAKOM e OTHOLIEHHH K CpPefHeMy YPOBHIO, KaK TOT
K mpexwinyuiemy. ITomoGubifi MeTOx MaeT BO3MOMKHOCTb HauMHATh
JiCCIeloBaHNe ABJEHHS C JI0GOrO YPOBHS M, ABHrasiCh MO Mepe Heob-
XOIMMOCTH «BBEDPX» HJIH <«BHH3», NOCTHTaTh TpeGyeMO#l IOJHOTHI

Hcnonbsys ypaBuenns Maxkcseana [3] nas MomennpoBaHus
SIeKTpHYecKuX siBneHuH B HepBHOW Tkauu (HT), mMb Tem cambim
onpefieNieM ypoBeHb paspemenus Oymayumeit momenu. Lleasio man-
HOl paGoThl fBISIETCA TNOCTPOEHHE MAaTeMaTHUECKOH MOMAeNH 3JeK-
Tpuyecknx snenuit B HT, yunthiBalomei maccuBHble cBOiCTBa Cpe-
Jbl 1 He MPOTHBOpeyalleil BO3MOMKHBIM 3JIEKTPHUECKUM TMpoleccam
Ha HOHHOM ypoBHe. PaccMOTpPHM OCHOBHbIE TOJNOMKEHHS,, KOTOPBIMII
PYKOBOACTBYIOTCSI TIPH MCCJ€IOBAHHH HOHHBIX IPOILLECCOB.

JlBe KOHUENUHH 3JEKTPOXHMHYECKOH NPHPOAbI GHONOTEHUHAIO0B

HcenenoBatenn npoueccoB B BO3GyANMBIX TKaHAX He BbhipaGoTa-
JIfi €IHHOTO MPEJCTABICHHS O MeXaiH3Me BOSHHKHOBEHHS GHOEK-
TPHYECKHX AIBJIEHHH B K/eTKaX JXKHBbHIX OpraHuamMos. MoxHo oTme-
THTb J[(BEé OCHOBHbBIE TEOPHUH [4] KJIaCCHUEeCKyI0 MeMOpaHHYIO
TEOpHI0, MPEACTABUTENSIMH KOTOpo# sBasioTcs Bepumrein, Kari,
KXomkkun, Kon n apyrue, u Gosee noaauioio $asosyio TeopHio, pas-
paborannyio wkoaoil Haconosa, Anekcannposa u TpomuHa.

Croponnuks MeMOpaHHO# TEOpHH paccMaTpuBaloT GHoJOrHYec-
Kyi0 Cpely BHe M BHYTPHM KJETKH KaK PacTBOPH 3JEKTPOJHTOB, B
OTOPEIX B CBOGOHOM COCTOSIHHM HAXOAATCS Ppas3juYyHble HOHBL.
CNCKOMHOM (HeBO36YXKIEHHOM) COCTOAHHH MeMGpaHa KJIeTKH H3Gu-
pateabo nponunaema anas uoxnos Na*, K+, CI-, notokm xoto-
PHIX CKBO3b MeMOpaHny ypaBHOBeu.IPIBalOTCH 3JIEKTPUYECKHM IIOJIEM.
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AcuMMeTpus B pacnpesieieHHH KOHLEHTpauuii HOHOB Mo 06e CTOpPO
HBl MeMOpaHbl U UX AHGOY3HOHHBI O6MEH OCYHIECTBASIOTCH CJIOK
HBIMH MeMOpDaHHBIMH MeXaHH3MaMH, OOYCJOBJIHBAIOMIAMH HAJHYH
norenunana nokost (IIIT) n morennmana neficrsus (I111). Corsach
mMeMmGpaHHo# Teopus, B npupoge IIT u I1[1 otcyTcTByer TP HHIHITHY
‘asbHasi pasHuna. B CBS3W C 3THM BO3HHUKAIOT THIOTE3BI O HOHHBIL
«HACOCaX» U «MEPEHOCUHKAX», YCIOKHALIINE (YHKIHOHAIBHYIO po.n§
MeMOpaHbl H TPYJAHOOOBSACHHMBIE,

Croponnuxamu $a3osoit Teopun chOpMYAUPOBAHB! TPH OCHOBHEI
NOJIOKEHHs, MO3BOJAIOUNX H30eXKaTh OTMEUEHHLIX BBIIIE TPYAHO
creir [4]. b

1. lucnepcuonnas cpefa »KHBOH MPOTOMIA3Mbl MPOSIBASET Cels
Kak (hasa 1o OTHOUIEHHIO K OKPY’KaiolleMy BOAHOMY PacTBOPY ek
TPOJIUTOB. E

2. MeHpmas 9acTb 3JEKTPOJHUTOB NPOTOMIAIMEI NPUCYTCTBYeT,
B Heil B BHJe pacTBOpPA, YPaBHOBEIIHBASICh C PACTBOPAMHU 3JIEKTPO:
JUTOB B OKpyXatwoued cpene. Boabmas wacte He HOHH3HpOBaHA |
XHMHUYECKH CBsI3aHa C MPOTOMIAa3MOfl.

3. Ilpu noBpexpenun WJIH B COCTOSIHHH BO3GYXKIEHHA MHCIEp-
CHOHHAas cpeja NpPOTOMJIa3Mbl TepsieT cBou (hazoBbie cBofictBa. Cas-
3aHHble C MPOTOMIA3MON 3/1eKTPONUTH OCBOGOKAAIOTCS, MEPEXOIS B
NpOCTO# BOAHBIH PacTBop.

Takum o6pasom, a3oBas TeOpHs OTBepraeT aKTHBHBIH IepeHoc
HOHOB uyepe3 MeMOpaHy KJETKH, a aCHMMETPHIO HX pachpefieeHus
o6bscHAET pasnnyneM (PH3UKO-XUMHUECKHX COCTOSIHHH HOHOB BHe H
BHYTpH kaeTkH. Cienosarensto, I1T1 onpenensiercs venuddysudens-
HBIMH HOHamMu moausnextpoautos. 1/l BosHuKaeT npu HapymeHun
JIOHHAHOBCKOTO paBHOBecusi W onpenensiercs AuQdy3nGesbHbIMA,
HOHaMH, KOTOpble OCBOGOXKIAIOTCS B pe3yJbTaTe STOr0 Ipouecca H.
IBHKYTCS 1O rpajgueHTaM o6pasylolluxcs KOHLEHTpaIHi.

da3zosas Teopus 6osee 060CHOBAHA C SHEPTreTHUECKON TOUKHU 3pe-
HHS H TO3BOJSET OOBACHATb MHOTHE 3KCIEepHUMEHTalbHble (akThl,
KOTOpBIE THKeJI0 HHTePNPeTHPOBATh C MO3HIHA MeMOPaHHON TEOPHH.
Onnako HEKOTOpble MoJioKeHus: Ga3oBoH TEOPUH TaKkKe NMPOTHBOpE-
yat Haba10/laeMbIM fBIeHHAM. DTO O6YCIOBUWIO MOMBITKY CO3AAHHS,
TaK Ha3wBaeMoil (pazoBo-MeMOpanHOil Teopuu [4].

OnucaHue 3JEKTPHYECKOrO MOJS B HEPBHOHW TKAHH
¢ nomouibio ypaBHenui Maxkceenna

XoTsi paccMOTpeHHble KOHUENUHH 3JeKTPOXHMHYECKHX SIBJICHHI
B KJIeTKaxX XHBBIX OPraHH3MOB COJepKaT HEKOTOpLie B3aHMOHCK/IIO-
yaloniue MoJOXKEeHHs!, OHH MO3BOJISIIOT YTBEPKAaTb, YTO 3JEKTPOIH- |
HaMHuecKue sBJIeHHs B GHOJIOTHUECKHX CpelaX BO3HMKAIOT 6Jaroja-
pS IBHIKEHHIO MOTOKOB 3aPSXKEHHBIX 4YacTHUl (MOHOB). AHAMH3HPYS |
3TOT (DaKT C MO3HIHA KJACCHYECKOH 3JEKTPOLHHAMHKH, MOXKHO Ipe- |
He6peyb pasjiHuYHeM B TONKOBaHHAX mpHpoas BosnukHoBenus [ITT #
[1]1, Tak Kak KJaaccaueckas 3JeKTPOJHMHaMHKAa He paccMmarpuBaer |
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IX!

MeXaHH3Mbl NepepacrpesieNeHus TOKOB M 3apsiOB B HEKOTOPOH 06-

JJaCTH IPOCTPAHCTBA, a OIIMCbIBAET H3MEHEHHe SJECKTPOMATHATHLIX

NOJIeH, BbI3BAHHOE 3TUMH IpoueccaMu. Eule oguuM npeumyiectsom
TaKOTrO NOJAXO/a SIBJISIETCS BO3MOXKHOCTb YYHTHIBATb Pa3/HyHbIE He-
3/JIeKTPHYECKHE IIPOLECChl, BJAHAIONINE HA 3JeKTPOMATHUTHOE MoJe,
nyTeM BBe/leHHsI CTOPOHHHX 3KBHBAJIEHTHBIX TOKOB. Mcrnonbays ypas-
HeHust Maxkcpesasia, MOMXKHO INOJYYHTb KAPTHHY pachpefeNeHHs Ha-
NPSXKEHHOCTH 3JIEKTPUYECKOTO 10Js B GHOMOTMYECKOH cpele ¢ yue-
TOM HEOJHOPOAHOCTEH MOP(OJOrMYecKoil CTPYKTYypbl TKaHed. s
ONHCAHUS 3JEKTPHUYECKHX IIPOLLECCOB B HEPBHOHM TKaHH YpaBHEHHS

- MakcBesia CJAEAYET NOMNOJHHTb YPpAaBHEHHUSAMH HCTOUHHUKOB CTOPOH-
. HHIX TOKOB, CJIOZKHas NHHaMHKa KOTOPBIX OTpaxKaer CIIGLU/quH'{eCKI/IC

0COOEHHOCTH Hsyqaemof{ CPpebl U BJAHAHNUE PA3JIMYHBIX pa3ApakKHTe-

: aeil [3].

[IpufinMas B KayecTBe OCHOBHON XapaKTePUCTHKH 3JIEKTPHYECKHX
IBI€HUH BEKTOP HaNpsIXKeHHOCTH 3JEKTPHUECKOTro mossi £ ¥ HCHoJb-

3y ypaBHeHHs MakcBeqia asisi cpeni, 00J1a1aI0MIHX [1POBOJHMOCTBIO,

nojsmyyaeMm i % e 5
AE=}LPO%{550‘%E+G[S(x)]E+jCT}' (D

byi(d S(x) = 0 — ypaBHeHUE TNOBEPXHOCTH, O0OPa30BAHHOK MeMOpaHa-
MU HEPBHBIX KJIETOK:
c[S (x)] — yAeJbHas NPOBOJUMOCTh CPEefbl, 3ajaBaeMasi B BHIE

Ony S>’§L'|

dlslallele Tt engt

@

h
Opy S<—§9

-

re oy — yJeJbHasi MPOBOJMMOCTb BHEKJIETOYHOH CPEnbl;

0p — yJeJIbHasi IIPOBOJMMOCTb BHYTPHKJIETOUHOH CPEgbl;
om — yJ€JlbHAsi [POBOJHMOCTb MEMOpaHbl KJIETKH B HEBO3-
Oy2KJIeHHOM COCTOSIHUH;

b jor (x, t) — BEKTQP IJIOTHOCTH CTODOHHHX TOKOB.

CootHoutenne (1) yuuTbiBaeT HEOJHOPONHOCTH GHONOIHYECKHX CPEX
il TEOMETPUUYECKHE OCOGEHHOCTH PacCMaTPUBAEMbIX IPOCTPAHCTBEHHEBIX

| CTPYKTYP.

Ecan dakropsl, BosjelicTByiollde Ha 3JEKTPUUECKYIO AKTHBHOCTDH
TKaHH, MPEICTABHTh B BHAE IIOTHOCTH 3SKBHBAJIEHTHOTO CTOPOHHETO
TOKd, HCTOYHHKH KOTOPOTO pacloJOKeHbl HA COOTBETCTBYIOWHX
yuyacTkax MeMGpaHbl, TO MOKHO 3allHCaTb

il ) =nslz)oe[s( )i (5 ) + 25 A+
RN P A e 8 )



rae Ju — TUIOTHOCTb TOKd, BHI3LIBAEMOTO 3JIEKTPHUYECKUM TIOJEM B
JIAHHOH TOYKe MeMOpaHbl;

Jo — TIUJIOTHOCTb TOKA, BBI3LIBAEMOrO MEJHATOPOM B MOCTCH-
HaNnTHYeCKOH MeMOpaHe;

jp — IIJIOTHOCTb TOKA HECHHAINTHYECKOIO PEeLEelTOPHOIo HCTOoY-
HHKA;

ns (x)-—sex'rop BHEILIHEHl HOPMaJli K IIOBEPXHOCTH MeMOpaHbi

Jn — IJIOTHOCTb TOKA, T€HEPHPYIOIEr0 HeHCMEKEPHbIH IOTEH-
nuasn;

o* [S (x )J—xapamepucmqecxaﬂ (YHKLHS MHOXECTBA TOYEK NpO-
cTpaHcTBa R3, NpHHAjNeXalHX MemMOpaHaMm KJETOK:

S R s
elsGl- AT,
’ 2 ’ 2'

[Tpencrasnenue BHeMIHHX BoO3zieicTBUil B (opme (3) naer Bo3- ]‘
MOXHOCTb BBOJAMTb B pacCCMOTpPeHHE HOBBbIE BJIHSHHS, ynenmmaan)
YHCJIO caraeMblx B (3), a TakxkKe ONpenensiTh BKJAAL KaxKJI0H KOM- |
NIOHEHTBl B ()OPMHPOBAHHE 3JEKTPUUYECKOrO MOJsi MeMOGpaHbl, |

[TocTpoeHHas1 MoOfe/Nb OCHOBaHA Ha 3aKOHAX KJIACCHYECKOH 3JeK-
TponuHaMHKH. [To3TOMY OHAa HOCTATOYHO MOJMHO OMUCHIBAET SIBJICHHS
B cpenax, 00/JafalolliX HEKOTOPHIMH CBOHCTBAMM HEPBHOH TKaHH.
Jsst Mcrosib30BaHHUsl €e B KaueCTBE MOJENH peasbHbIX MPOLECCOB He-

00XOMMO KOHKDETH3UDOBATH KaX/IYyI0 KOMIOHEHTY jor (x f) B
(3). Ilytn pemenus 3Toit 3agauyn TPeGYIOT 0COGOr0 pPaccCMOTpPEHHS,
TaK KaK CJ0KHasi JAHHaMHKa MeMOpaHHBIX TOKOB TeCHO CBsi3aHa C |
MOJIEKYJIsIDHBIMH IpolleccaMu B KJeTKax. B nanHoit pa6ore OCHOB-
HOe BHHMaHHe yjensieTcsl GU3HYECKUM H reOMeTPHYECKHM CBOHCTBAM
Cpebl U UX BJHSIHHIO HA pacrpesieieHne 3JeKTPHUeCKUX rnoJeii. Bos-
MOXKHOCTb TAaKOTO pa3fesieHHsl 3a74ay M CBSI3aHHOE C 3TUM YyHo0GHOEe
MaTeMaTHYeCKoe ONHcaHHe O0OYyCJOBJEHb CIOCOOaMH pelleHHs He-

onHOpoaHbIX AuddepeHunanbubix ypaBHenuil [5]. Ilepenumem Bbi-
paxenue (1) B Buze

AE — pipece, 5722 E — ppgs [S (;)] (%E o woaa—, Jor (;, f)- @

3

»
|

Torna ero peleHHe MOMHO IPEICTAaBATh C TMOMOLIBIO HHTErpaa
CBEpPTKH .
I

f

- T R gggdx gdt Boe i o—r)2 ()

rje E(b(x, t)—pemexme yPaBHEHHUS (4) c [IpaBoi 4YacTbl0 BHJAA

8-¢pyukuun JIupaka 8 X—x , t—1t"). |
Takum o6pa3oMm, 3ajaua COCTOHT B HAXOXK[eHHH (yHIaMeHTa/lb-

HOro pemeHds (QyHKIUHH BJAHSAHHSA) Eq, (x, t) nuddepeHHaNIbHOr0
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3«

onepatopa (1) Ans pasaMYHOTO BHJAa TNOBEPXHOCTEH HEPBHHIX KJje-

T0K S (x)=0. B nocaenyiomem usnoxkeHnH OyleM HCIOJIb30BATh
TepMHH «(DYHKIHS BJIHSHHA» COOTBETCTBYIOLLEH MeMGpaHBL.

®yHKuMS BIMAHHA MeMOpaH NpoCTOl reoMeTpPHYECKOo# Gopmbl

Kos¢gduuuent npu neppoil npousBosHoidl mo ¢ B (1) mosaraem
PaBHBIM .

ols(E)] = a1 —mals())],

Ije o, — KOHCTaHTa YJeJbHOI NPOBOAMMOCTH cpenbl. [logo6nasi uiea-
JH3aLUHUsi COOTBETCTBYeT TOMY, 4YTO IIPOBOAHMOCTb MEMOGPaH KJETOK
B HEBO30Y:KJIEHHOM COCTOSIHMHM Ha HECKOJIbKO MNOPSAJKOB HHXKe Ipo-
BOJHMOCTH OKpyJKalolleil cpelbl, a pasjMuyHeM B 3HAYEHHsX Ipo-
BOJMMOCTeHl BHe M BHYTDH KJETKH [0 CPaBHEHHIO C Da3JHYHeM B
NPOBOAUMOCTSIX CaMOH MeMOpaHbl M OKPY2KalOLIEro ee MPOCTPaHCTBA
MOXKHO TipeHe6peub. COrJIacHO 3THM INPEINOJIOXKEHHSAM, YypaBHEHHE
(4) g HOpMANBHOH COCTABASIOLIEH BEKTOpPA HAMpSIKEHHOCTH 3JI€K-
TPUYECKOTO IOJIsi NPUHUMAET BHJ

G} d e, d =%
AE —pp, FT; { e2o 57 T % [l — hd (S (x ))]} E =py, a—,fcr (x, t)- ©)
QyHpaMeHTalbHOE pelleHHe HIIeM B BHJE
Ble thewile 1) 0
ITocne moxcranoBku (7) B (6) M 3aMeHBl B Mpapoil yactu cBoGOjx-

HOro uJjeHa d-GpyHKIMEeH noJyyaeM ypapHeHHeMm Mas E:

AE—bat,E-}—aE—c(at—}-a)ES[ s(z)] +3(x, ¢). ®)
3nech
T PPoos
S A= o

b= pposeg; €= ppeocll.

O6o3nauas e (::, u)) Fy { ki (; t)} rne Fy — npeo6pasosanue Pypobe

BO BpeMeHH OT E (x t) JJIst ONpejlesleHH sl s(x, ®) 3anucblBaeM HH-
TerpajbHOe ypaBHEHHE

3 9 cos( x|\ VETF D cliota)

X3 © e = X
@ i @
= g ([mui—rvmFaseig o ®
lx —x'| :
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rae
ol = ‘/‘ 2 2 2
x={x;, %5 X3}; |x|= X1+ X+ %3,

Coornomenue (9) MoxkHO mepenucats B BHIe [6] 4

1 {cos(|I|me'2+'a')

ez, o) = o +c(io +a) X

| x|

Sj‘j cos (| t—u|VbtFa a) <;

lx—-ul u

)quuww. (10)

rae
= {xlS(x)=0};

-

== {ulr Uy, us};

ug=S(x), u;, U,— NPOH3BOJbHBIE, HO TakHe, 4TO SIKOGHAH

D (f—) + 0.

u

B cayyae OGeckoHeuHoH IIOCKOH MemOpaHbl,” coBHNajaiolleil ¢
KOOPJMHATHOH IJIOCKOCTbIO, 3HAUYEHHS

-

Q= (x| =0), u= (%, X ), D(§>_=_1

u

u (10) npeoGpasyercsi K BHLY
5S¢ 1 [cos(l.:l]/bwzﬁ-a)

e(x, 0)= @n)?

e + ¢ (o 4 a) X |
I x| |

chos xl——xl) + (%, — %)® + x3 bw2+a)
X

—xl) S (xz-—x;)2+x§

X e(xl, x5, 0, )dxidxs. (11)

[Tonaras B (11) x;=0 n pemas nosyyeHHoe ypapHEHHE C IOMOILBIO
npeo6pa3oBanus XaHKeJasi, HaXOAUM

g “, 3 T
e(x1, x5, O, ‘°)=S PO_(P_M +(x2_> ) dp. (12)
2=V — (6ol + a) — ¢ (io + a)
0

[Tocne noxctanoBkH noayyeHHoro peiuenuss B (l11) amanuTHYeCKH
3aMHCBIBaeM pelleHde ypaBHeHus (9):

gy 1 {cos(I;Ime2+a)

e(x, “’)_‘:‘ o7)2 =
(27) o

+¢io +) X
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X

Y V("l —x)+ (5 —x5,)" + 55

D (e W+ () ]
e : dxdxs. (13)
2V p2 — (bo® + a) — ¢ (io + @) :

0
dynnameHTaNbHOE DellleHHe ypaBHeHHs (6) mosydaercss B pe3yJib-
rare npumenenusi K (13) o6patHoro mnpeo6pasoBanus Pypre H HC-
IoNb30BaHUS paBeHcTBa (7):

j‘j‘ cos (V (x, — x]')z—{— (%4 _"1;)2 + 22V Fa
X
R

Ey(x, ) =e" T=F3 {5, (x, o). (14)

KoHCTpyKIIHST pellleHHsl O3BOJISIET HCCAe 0BATh BAUSHUE HEOLHO-
poIHOCTEH paccMaTpuBaeMblX MeMOpaH, KOTOPhle OTpaKeHbl B pe-
LIEHHH HHTErpaJioM MO COOTBETCTBYIOLIEH IOBEPXHOCTH, YYUTHIBAO-
med reoMeTpHI0 MeMOpaHbl. B manbHelimeM 3TO MOMKET NPHBECTH K
YCTAHOBJIEHHIO CBASH MeX1y MOPQOJOrHYecKoi CTPYKTYpPOl H (BYHK-
IHOHAJIbHBIMH CBOWCTBAMH pPa3JIMYHBLIX OOPA30BAHHH H3 HEPBHBLIX
3/eMeHTOB. B 4acTHOCTH, 3TOT METOJ Npeanoaaraercss UCNONb30BATh
IPH PacCMOTPEHHH HEHPOHHBIX CeTeH H ONpelessiTb BO3MOMKHOCTb
CHHTEe3a HEHPOHHBIX CeTel ¢ 3aJaHHBIMH CBOHCTBAMH.

AHanH3 MOMy4eHHOro pelleHHsi H CpaBHEHHEe ero ¢ GpU3HOoNOrHyec-
KHMH JHaHHBIMH IO3BOJISIT OLIEHUTh 3HAYEHHE IIaCCHBHBIX CBOHCTB
HEPBHOH TKaHHU JJIsl HAOMIOAaeMbIX B Hell 3JIeKTPHUYECKHX IIPOIECCOB,
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B paGore [1] paccMoTpeHsl HEKOTOPBIE BONPOCH MOAENHPOBAHHS
nepsHO# TKaHu (HT) m mocraBneHa 3amaua MOAeNMPOBAHHS 3JIeK-
tpuueckoro moas B HT wHa ocnoBaunu ypaBHenuii Maxcsesua.
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