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MATEMATHYECKHWE MOJEJN HHHAMHKH BOJIH
PACIIPOCTPAHAIOMENCH AENPECCHUM
B KOPE IOJIOBHOI'O MO3rA

I /1. Kysneyosa, [1.E. IMTeaunosckuii, B.I". SIxto

HQOB{‘.,‘ICHO CONOCTABNEHHE IKCNEPHMEHTANTBEHEIX  JIAHHBIX 1O JHHAMMKE BOJIH
PACPOCTPAHAIOEHCS [IENPECCHH M HEKOTOPLIX (POPM CYIOPOXKHOI aKTHBHOCTH B Kope
FOIOBHOrO MO3ra ¢ M3BCCTHBIMH  CTPYKTYPAMM KOJLIEKTHBHOH aKTHBHOCTH B MOJIENSIX
HeH ponofoGHbIX cpen € HENOKANBHLIMM - MPOCTPAHCTBEHHLIMM  CBA3AMH M
CaMOCOIJIACOBAHHBIM N1OPOTOM BO3OYKjieHus. [lokasawo, uro nyascupyrowme — ouaru
TEMIEPATYPHON AKTHBHOCTH, OGHAPYKEHHbIC paHee MPH HCCAeloBaHMM KOPEI FOJIOBHOTO
MO3ra KphiChl, MOTYT ObITh OMKCAHLI C TIOMOLLBIO Mojien HelipononoGHoi cpejibl TipH

JIONMOJTHATENBHOM HHTHOHPYROLLEM BO3JICHCTBHH co CTOPOHAI JOKANILHOIrO
HU3KOHHEPLMOHHOIO  nopora BO30YK/IEHNA, OcoBeHHOCTH  IMHAMHKH Beryimmx  u
l'[_W}bCHP)’IOI_uHX C'prKT_Vp MCCNEOBAHLI € [IOMOLULH) KA'CCTEEHHOrD AHaTKH3a H

KOMMBIOTEPHOIO  MOJIC/IMPOBAHUS COOTBETCTRYOWEH HellponofoGHOI cpefibI.

Brepenne

Kopa ronossoro mosra xkusotseIx npejcrasaser cobolt oy n3 HHTEPECHE I
NPUMCPOB  HCPABHOBECHOH Cpefibl.  PasHooGpasMe ~ ce AMHAMMUECKHX PEXUMOB
TNIPOABIACTCS B BEChbMA MMPOKOM HAGOPE BO3MOXKHBIX BPEMEHHBIX OTKIIIKOB, 4 TAKKC B
OCOOGEHHOCTSIX MPOCTPAHCTBEHHOIO PACHPE/IC/ICHAS AKTHBHOIO COCTOSHHS KJICTOUHDLIX
ancambneit [1-3]. Tlonyuennsie x HacTosEMy BpeMeHH 9KCTIE PHMEHTAILHBIC JTAHHBIC
O BOIHAX pacnpocrpansiomeiicst renpecenn (PJ1) u cypopoxwoit aktusroctn [4-7] B
KOpe I'OJIOBHOTO MO3Ta MOCHYKWIM TOAYKOM K aHAIM3y BO3MOXKHBIX JMHAMAYECKHX
TIPOLIECCOB B HEPABHOBECHBIX CPEMlax HA NPC/UTOKEHHBIX B 70—X roflax MaTeMaTHIeCKIX
MOJICJIAX WMICPApXHIECKUX HEHpOHHLIX ancamOneit [8—11]. TMposencrme 3roit paGorsi
HCOOXOMMO  JUI  YCTAHOBJNCHHS  COOTBETCTBHA  MEXKIY yKe  HMEIOIHMHCH
OKCMCPHMCHTANLHBIMA 1 T¢OPETHUCCKIMHA JIAHHBIMH 1 JIS KNACCHMHKAIAN BOMOXKHbIX
AMHAMHMCCKHX PEXHMOB. BaXHO TakXe BBIABHTH DAacXOXJEHHE MEXIy Teopueil u
OKCMEPHUMCHTOM I adbHefuell MomupuKauuy  HCXOIHBIX MOMIE/Ie W HALUMX
NPEACTABICHII O MEXAHW3MAX STHX CIOXKHBIX npoueccos. B rannoii padore TPOBOMTCA
COMOCTABIICHHUE 3KCMEPUMEHTAIILHBIX JAHHBIX 110 IMHAaMuKe Bomn PJI B Kope roioBHOro
MO3ra ¢ pesyibTaTaMHi MOJICIBHBIX PacyueToOB CTPYKTYP KOJUICKTHBHON AKTHBHOCTH B
HEAPOMOZIOOHBIX ~ CPefaX € HENOKANLHBIMH  TPOCTPAHCTBEHHBIME  CBSSSMU 1
CaMOCOIJIACOBAHHLIM ITIOPOrOM BO3BYKACHHSL.
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1. Mopenbubie npejcTABICHUSA

DopMyIMPOBKA MAaTEMATHIECKOI MOJIC/IIt OCHOBBIBACTCA HA ONMCAHUN NHAMHAKH
«HOPMAUMOHHLIX» [IOTOKOB B Kope romosHoro Mosra [8-11]. B xauecrse
[IePEMEHHBIX, XapaKTCPU3YIOWMX COCTOSHAE AaKTHBHOCTH HEMPOHHOrO aHcamOns, B
«KJIACCHYECKMX» MOJIEIAX HCIOIb3YIOTCA YaCTOTHRLIC XapaKTePHCTHKH MMITY/ILCALHN
HEHPOHOB H KOHLEHTPALHH OCHOBHBIX HOHHBIX ¥ MONEKYAAPHBIX KOMIIOHEHT (17 Gals,
METHATOPOB U T.0L). B 9TOM ciiyuae 3/eMeHTapHLIC S9CHKH U3 aHcaMOTel HENpPOHOB
HPOABNAIOT CBOU AKTHBHBIC CBOHCTBA peanu3anuei MOTEHIUATEHO
ABTOKONCOATENLHBIX PEXAMOB, B KOTOPBIX BO3MOXHBLI 00paTHMBIC HEPEXOMbI MEXKTY
PasMAUHBLIME  KBa3HCTALMOHAPHBIME COCTOSHUSAMEI B TNPOCTEHINEM CIy¥ae MEX.y
cnabbivM  (COCTOSHME TOKOs) M CHJBHBIM  (GKTHBHOG COCTOSIHHE) YPOBHAME
BO30YKICHHA.

I peanbHbIX AMIYILCHBIX MOTOKOB B KOPE TONOBHOTO MO3ra TAKOE MOBC/ICHHE
obecIleYABACTCS  B3AMMOCBA3AHHLIME  AHCAMONAMH, COCTOAIIMMH M3 [MPaMITHBIX
K/1eToK (C aKCOHAMH H KOIATepalisiMil, OKashIBatOIMMI BO30YXKfatolee IECTBUC KaK B
npefiesiax COBCTBEHHOTO aHcamOJisl, TaK M Ha Jpyruc 6onec yJaJcHHbIC HCHPOHLI B
pajuyce HECKOIBKUX MUIINMETPOB) M H3 TOPMO3HBIX 3BE3YATEIX M KOP3MHYATLIX
KNCTOK ¢ KOPOTKHMH aKCOHaMH, BeTBSmuMucs B pammyce mopsuka ~0,1 mwm [12].
TTonysAmys TOPMO3HLIX HEHAPOHOB (DAKTHYECKH YNPABISET TOPOroM cpabaThIBaHMs!
ancaMbJ1 MAPaMUHBLIX HEHPOHOB.

Takum oGpasom, mmerommecs Mopdonornieckue faunbie [12] rosopar o Tom,
YTO IS MPOCTPAHCTBEHHBLIX CBsi3¢il HEHPOHOB KOPLI TOJOBHOrO MO3ra XapaKTCpPHO
panuupe OONACTH ONM3KOrO  BO3DYXKMAOMICTO BO3NCHCTBHA, NEPEeXOfsieii B 30HY
NATEPanbHOTO TOPMOXKEHHs C MPUMLIKAOMIE! K Hell IPOTSKEHHOI 001aCTHIO JabHIX
BO30YKAAIOINX CBA3EHL.

OnmcaHHas BhIIIE CXeMa B3aUMOJCHCTBHS MCXKIY aHcamOJIAMH PasiH4HbIX
HEPOHOB MO3BOMACT PEANM30BaTh OCHOBHLIC PEXKHMbI PCarupoBaHusd, XapaKTCpHbIC
JUIl HEPABHOBECHBIX Cpejl:  TPUITEPHOE MNEPEKJIOYEHHUE, reHepauus MMIyIbCOB B
JKJIYIIEeM pekume, aBTokoebanust. I1pn cospanui MaTeMaTHICCKON MOJICIIH Ha OCHOBE
5TON  CXeMbl COCTABJISIFOTCA ypaBHeHHsi OamaHca Ui OCHOBHBIX —[EPEMEHHBIX,
XApaKTEPH3YIOWMX  (PYHKIMOHANBHOE — COCTOSHHE — CHCTEMbI [8-11]. st
ABYXKOMIIOHCHTHOH HEHPOHONOJOOHOH CHCTEMbI 9TH YPaBHCHUS, NMPHBEJCHHLIE K
BHJTY «6a30B0¥» MoiesH, umeioT Baj [13—15]

du e :
= =U +F(|®, (x-x)U¥ 1)dx-aV(x1)),
t —oo
(1)
dv 1o
T—=V+] O, (V-x)U(X',1)dx’,
dt -
rie U(x,f) — nepeMeHHas HEWPOHHON akTuBHOCTH; V(XJ) — NOKAIBHBIA nopor
Bo30yxkpenusa; F(W) — mueyObBaomas — QyHKUMS — CHArMOWHON  (hOPMBIL

annpoKCHMHUpyeMasi B pacyeTax 10 CHCTEMC ¢ OMCTAOMILHBIMA 3TCMCHTAMH (DyHKIHCH
Xesucaia: F(W<U,) =0, F(W>U,)=1, rae U, — ogHOpOJHBIil TOpOT BO30YK1eHus; P,
®, — (yHKIMH NPOCTPAHCTBEHHOM CBSI3W; Of — Mapamerp, OTHCBIBAOINI 0OPAaTHYIO
CBA3L MEXJy JIOKAIbHBIM [OpPOrOM BO30YXJEHHS W TCPEMEHHON HEHPOHHOM
aKTHBHOCTH; T — OTHOLIEHHE XapaKTCPHBIX BPEMCH pPelakcauyi 00eHX KOMIIOHEHT.

IMpu wuccneposanuu Mopenn (1) Ml Gynem momarath, 4TO  (yHKIwM
npocTpaHcTBeHHON cBsi3H P, u P, MMEIOT Te XKe 0COOEHHOCTH, TO U CBSI3U aHcaMOeH
HEPOHOB B KOpE TOJIOBHOTO MO3ra, TO €CTh COCTOAT W3 O0/acTeil JOKAIBHOrO
BO30YXK/ICHHS, JIATEPATHLHOIO TOPMOXKEHHS H JATLHErO BO30YKIAIOIEr0 BO3ACHCTBUSL.
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2. IKCNepHMEHTANIbHEIE JAHHBIE O BOJIHAX PJI B KOpe roJioBHOTO Mo3ra

B Hefipodusnonornu xopowo  m3secTHO  «azHOe» NPOTEKAHHE OCHOBHBIX
HEPBHBIX HPOLECCOB, TO €CTh YCTOHYMBOC NMEPHOMMYECKOE M3MEHEHHE MHTEHCHBHOCTH
BO30YXKNiewMss B  aHcamOne  HEPBHBIX KIETOK. B ouews pasHoo6Gpa3HbIX
IKCICPUMEHTAJILHBIX CHTYAUHSX PCrHCTPUPYIOTCS KonebaHus BO3OYMMOCTH HEPBHOI
TKaHH WA KONEOaHNs NOTCHUMANA, HIYIIME B ICKACCKYHIHOM — MAHYTHOM JHANA30HE.
Bo MHOruX cydasx NpoUEcChl B 9TOM BPEMEHHOM [HANA30HE CBS3AHLI C pasBATHEM
CYNOPOXHOI aKTHBHOCTH WK (hopMuposanuemM Bosx PII.

KoneGarenbuble W BONHOBBIC TIPOLIECCHI B KOPE TONOBHOO MO3ra, SIBISSACH
PE3YNLTATOM KOJUICKTHBHOH [MHAMHKH BO3CYXXIEHHI, OTpa’kaioT OJMH M3 CrOCOGOB
nofJepKanus  (PyHKIHOHANBHOIO —COCTOSHHUS IUIUTEJBLHOIO BO30 KpaeHus. Taxme
NPOLECCHI  HAOMIOAAMACL, HAmpuUMep, B CYAOPOXKHBIX Odarax 6,7], B owuarax
JOMHHAHTHOTO BO30YXpcHus [2, 16, 17], npm mocTrerannyeckoll noTeHmHAmN [18].
EcrectBerno 151 aTHX KOnmeOaTeNbHBIX TPOLECCOB CHEATH npefmonoxenue o6 ux
aBTOKO/IE0aTe IbHOI 1 aBTOBOMHOBOI mpupore [19, 20].

K aBTokoneGaTeNbHBIM TIPOIIECCAM MOXKHO, MO—BHJIMOMY, OTHECTH denomen
«UEKJIECKOrO BO3OYXKJCHHS» B CYOpPOKHOM odare [6, 7], KOTOPBIl BO3HUKACT TpH
VIATEIILHOM HETIDEPLIBHOM pa3ipaxkeHni Hu3kovactoTHem (6 ['u) enekrprueckmM
TOKOM ydacTka KOphI TONOBHOrO mosra (puc. 1). Permcrpaums — ajekTpmyeckoir
AKTHBHOCTH  KOPbl OCYIICCTBIANACE YCHIMTENEM TIOCTOSHHOIO TOKA OT 6 yUacTKOB
KOpbI IpaBOTO | JIEBOTO HONymapuit. PasupaskeHne HAHOCHIOCH HA MPaBYIO TEMEHHYEO
o6macte Kopel (S) (puc. 1, a). C ofHOIl CTOPOHBIL, 3j[eCh MPOSBASETCH  CHIOCOGHOCT
OJIHUX BO3OYMMMBIX YYaCTKOB KODBI, HOBEPKEHHBIX SNEKTPOCTHMYI TSN, TIEpelaBaTh
BO30YXKJIEHHE JIDYIHM YYacTKaM HEPBHOM TKaHH, pacnpocTpaHssace B Bupe ¢poHTa
NEPEKMOYeHUsT aHCaMOIICli HEAPOHOB U3 COCTOSHUA MOKOS B COCTOSIHME MOBLILICHHOM
ummynbcanpu (puc. 1, 6). C gpyroit cTopombI, Kak/plil aHCaM6.Th HEe{fPOHOB NPOSIBIAET
XapakTCpHYIO JMHAMUKY DPEJIAKCAHOHHOTO aBTOreHeparopa (pume. 1, 8), mospobro
OOCYXJaBINYIOCS ~ paHeC  MNPH  ONMCAHUM ABTOBONHOBBIX TPOLECCOB B KMBBIX
opraamsmax [19-21].
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Puc. 1. Luknnyeckoe BO30YIK/ICHHE B KOp€ rOJIOBHOTO MO3rd KPbIChI MPH JUIMTENLHON 3/1eKTPHIECKOi
HHM3KOUACTOTHO#H CTHMYNAUMN MOBEPXHOCTH KOPBI: @ — TOYKHM NPHIONKEHHS 3NEKTPOJIoB, O — dasza
BO30YK/IEHHS CYJIOPOXKHON AKTHBHOCTH KOPBI; 6 — UYETBIPE MOCIEIOBATENLHBIX thasbl LMKJIHYECKOTO
npouyecca B JOCHO#H W TeMEHHOI 06l1acTi KOpk!
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JIpyruM TPOLECCOM, MMEFOIHM GECCIIOPHYIO aBTOBONHOBYIO NPUPOL, SBJSCTCH
pacnpocTpaHeHue BOHbI fienpeccutt [4, 5]. 3o — Bomma IENONAPU3ALIAA, BOSHAKAIOMIAS
B MecTe JIOKaJIBHOIO BO3DYXJIEHUs ¥ BBICOKON KOHUEHTpauuu K™ u pBrKymascs mo
KOpe €O CKOpOCTbIO 2-5 mm/mun (puc. 2). O6paruM BHHMAHAE, UTO HM3MEHEHHE
AMITYJILCHOM aKTHBHOCTM BO BPCMsI [IBHXKCHHSA BOJIHBI P]l yka3piBaeT Ha XapakTep
HPOCTPAHCTBEHHBIX CBA3€H HEPBHBIX KJIETOK B KOpE TOJIOBHOrO MO3ra. Tak, mepen
HAYAIOM JIENONAPH3ALI HEAPOHHLIX aHcaMOJel MMeeTcs y3Kas 006aacTb yrHETEHUsI
AKTHBHOCTH HCHPOHOB, OTMEYEHHAS HA PHUC. 2 CTPEIKaMy, ONEPeXKaromas dbponT
poxHbl Ha 6 c. IIpocToil mOJicUeT MOKA3bIBACT, YTO [UIMHA aKCOHOB i ancambne
HE{iPOHOB, BBI3BIBAIONINX TOPMOXEHHE aKTHBHOCTH NIPH PaclpOCTPAHCHUN BOIHLI P
MIOJKHA COCTABISTH MpuMepHo 0.2 MM, YTO XOPOLIO COMIACYETCA ¢ MOP(OIOrHHECKIMI
JAHHBIME O JUTAHE KOPOTKOAKCOHHBIX HEHPOHOB C TOPMO3HbIME cBsi3svu [12].

OOLIMHO CUMTAoT, 4T0 BojHA PJI sSBIseTCS MPOCThLIM, MOHOJHTHBIM MPOLIECCOM.
OjiHaKo MOSIBJISIIOTCS BCE HOBDLIE [JAHHBIE, TOBOPSIIME O TOM, YTO BOJHA COCTOMT W3
HCCKOIBLKHX OT/ICJBLHLIX KOMIIOHEHT, KOTOpPbIe W3MEHAIOTCS HEOJHHAKOBO  1IpH
BO3jeiicTBIN  (hapMaKonorHyecKnx mpemaparos [5, 22]. Jlo cux mop He CymICCTBYeT
eMHOr0 OOLACHEHHS NPUPOBI MHOTOKOMIIOHEHTHOCTH BOITHBI PI. Tlo opmuoit w3
[HIOTE3 TPENONAraeTCsl, YTO PasHbic  KOMIOHGHTBI  NPOU3BOJATCS — pasHbIMU
TpyMmaMi KJAETOK MM CIOAMU KOPBL, 8 B COOTBCTCTBHH C APYroit THIOTE301, KOTOPOH
MPUAEPKUBACTCH OUH M3 aBTOPOB JIAHHOH CTATLH (r/1.K.), ycnoxunenue (hopMbI
ponubl PJI CBA3QHO C OJHOBPEMEHHBIM CYIECCTBOBAHNCM Pa3NHYHBIX MEXaHH3MOB
BpIGpoca K'Y HepBHLIME KJICTKAMM.

KommonenTa sonasl Pl ¢ HamMeHbluell ammumrygoli Haunbonee ycroiumBa K
()apMaKOJIOTHYECKHM BO3JICHCTBHAM. B HOpPMANBHOH KOpe OHA MPOSIBIACTCH B BUIC
nepern6a Ha BOCXOfAmEel (haze HEraTHBHOrO MOTEHIMala Ha BBICOTE 13-15 MB [5].
OfHako TpH BBECHUH TMEMTPOGDEHONA MM aJpCHATHHA [IPOMCXOAHT PACLUCILICHHE
geraTuBHOM BOMHLI PJ] Ha JIBC CAMOCTOSITENLHDLIC KOMIIOHEHTBI i OBICTPOE 3aTyXaHHC

KOMIOHEHTBI ¢ G0MbIIEl aMIuETyoi (prc. 3).
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Puc. 2. da3ul aKTUBHOCTH HeilpoHoB Bo Bpems Bonn PI @ — oOjlHOBpEMEHHas 3amuchk ONHAM
MHKPOS/IEKTPOJIOM HeraTHBHON BOHB! PIL 1 MHTErpipoBaHHOT MMIYJILCHON AKTHBHOCTH HEHPOHOB; 6 —
MPUMEPbI [IMHAMIKH UMIYJILCHOI aKTUBHOCTH HelipoHOB BO Bpems BolH PL1 (aBcwicca — BpemMs, Ha OCH
OPJMHAT — KOJMUeCTBO MMnyibco 3a 10 ¢); 6 — HMNYIbCHAA aKTHBHOCTH HCIPOHOB Ha MEpejiHEM
tpponte Bonu PJI. Crpenkamu NOKa3aHbl NEPHOJILI YTHETCHHSA aKTHBHOCTH HEHpPOHOB
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Puc. 3. TIpuMepbl CIOKHONO KOMIIOHEHTHOrO COCTABA BOJHLI PIL, wnumpmposatnoit KCI, koTopbiit
oGHApPYXHBACTCA (P JIONOJIHUTEIBEHOM BHYTPHODIOWIOM BBEJIeHY JIMRUTPOGDHONA: @ — TOUKA

"

NPHACKEHHA MHKPOIEKTOP/IOB; 6—0 — panHble PasTHUHbIX 3KCICPUMEHTOB, PECHCTPUPYEMBIX HA
anektpofie. CNoLHas IHHUs COOTBETCTBYCT HOPMAJIBHOMY PO BOTHB PJ1. [1yHKTHPHbIE JTHHUH
OTPAKAKT HIMEHEHNE (HOPMbI BOTHD PIL 3a cuer BBejleHus pHnTpodenona

Eie OfUH BHJI aBTOKO/eGaTeIbHOM aKTHBHOCTH, oGHApYKEHHBIIT HEMJABHO B KOPE
ronopHoro Mosra [5], mnpejcTaBieH Ha pic.4, THe TPHUBEJCHBI TEPMOrPAMMEL
[MOCTpOGHHBIE ~TIO  JIAHHBIM  HH(PAKpacHoro tepMokapTipoBarms  mosra. B
OTpAHMYEHHOM YJACTKC KOPbI B TEUEHHE MHOMX MUIYT GBI 3APErHCTPHPOBAHDI

S o
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i @
Puc. 4. BoO3HMMKHOBEHHE OYAra TeMNEPATYPHbLIX koneGaHnii mpM BeTpevue [BYX BOIH P g =
PACHONOKEHUE  INCKTPOIOB, MHUUMIPYIOUIMX BOIIHBI PII; 6 -TepMOTpaMMbl, MOCTPOCHHBIC M0
pesyanTaTaM  0GpaGOTKH TEMNEPATYpHOrO  TOA [OBEPXHOCTH KOpbl, 6 — TEMJOBH3HOHHEIE
U306paKeHus 07 B MOC/EN0BATENLHbIE MOMEHTBI BPEMEHH (1-8)
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TeMIIepaTypHbLIC KOJICOAHHs C MEPUOJIOM OKOIIO OHOIl MHHYTBI M aMIUIUTY/ION B IECATHIC
JIOTH Tpajyca.

OpHuM M3 BO3MOXHBIX CIHOCOOOB BO3HWKHOBEHHS 3TOTO KOJEGATEILHOrO
ovara gBngercs BCTpeya AByx Boad PJI, 3anyieHALIX ¢ MOMOUIBI0 MUKpOMHBEKImMI K~
13 [IBYX y4aCTKOB KOPbI OIHOrO NOJYIIApUst, PACIONOXEHHBIX HA PAcCTOSHIN 8 MM ( oM.
puc. 4, e). Panee cumranocn, aro npu Berpede sonn PJI gomkua NPOUCXOJIUThL HX
aaurmsist [S]. OjjHako JaHHbIA NpUMEp MOKA3LIBAET, YTO TEPEXOf ABTOBOJHOBOTO
npouecca B JIOKAILHBIH  aBTOKOEOATENLHBIH  MPONECe TaKKe BO3MOXEH IIPH
B3auMopeiicTeun BoiH PII.

Merop TepMoKapTHpOBanHs jlacT HAMOONCE MONHOE MPEJICTABICHHE O JUHAMUKE
PA3BMBAIOIIUXCS ABTOBOIHOBLIX NPOLECCOB, OIAKO BAXHLIC JAaHHBIE MOTYT GLITH
MOJyYeHbl TAKXKE C MOMOMIBIO 3alliCH MOCTOSHHOIO TOTEHIUANA B KOPE T'OJOBHOTO
Mosra. Ha pmec. 5, a npeacrasnena 3anuch NOCTOSHHOrO MOTEHLHAJa Ha OJHOM
MHKPOSJICKTPOJIC, NCMOHCTPUPYIONIAs BIHMSHUE BCTPEUYHBLIX Mukpomubeknmii K© Ha
Bonubl PJI, mepmopuyeckn BhIXOjsipe W3 ouara. B 3aBHCHMOCTH OT TOTO, B KAKOIl
MOMCHT TOJACTCS BCTPEHHAs MHKPOHHBLEKIMS, ee BimsHue Ha BojiHy PJII Gymer
pazmmubiM. Ecin  MHbeKUmA feNaeTcs  HE3aoAro 0 MOAXOJA  BONHBI K
' MHKPO3/ICKTPOAy, To BonHa PJ] nofasnsercs, a cleyrolue BoJHb! PErYIAPHO [IOXONAT
no asnekTpona. Ecnu Ke MHBEKUMS JenacTcsi BO BPeMsl pasBHTHS BOJHBL, TO ee
JalibHelee pacnpoCcTpaHEHHE 3aTOPMaXKHMBAETCs, M OHA MNpPEBpAIIAETCA B
aBrokosieGarenpubli o4ar. Ha puc. 5, 6 npeficTaBicH Jipyroi 3KCIEpUMEHT, B KOTOPOM
B PC3yaLTATe OIMMCAHHOTO B3aMMOJCIICTBUS BO3HHKJIA JIATEJLHAS cepust KojedaHuit
[IOCTOSIHHOrO NOTEHIHANA.,

B npusepennbix na puc. 2 u puc. 5 npmmepax npepcrasaeHnl cepun Bonn Pl
KOTOPLIE BBLIXOJAT M3 CO3JJAHHOTO B KOpPE YCTONYMBOrO OvYara MOBLILIEHHON
KoHueHTpauun nonos K. Fccnegopanne hopMEBI CIBUrOB MOCTOAHHOTO MOTEHIHAIA H
MMIIC/IaHCa B PasIMYHBIX YYacTKax KaqMiiHOro oyara H Ha HEKOTOPOM PAacCTOSHHM OT
HETO MO3BOJIMIO IOMYYHTh BAXKHBIE JIaHHLIC O AMHAMHUKE (hOpMHpOBaHUs BOnHBI PJI
(puc. 6). B IeHTpe KaaMiiHOro Ovara PErMCTPUPYETCS YCTONUMBLLI HEraTHBHLIN
C/IBHI' IIOCTOSHHOTO IIOTEHIMANA, & BCC HEHPOHBI MONHOCTLIO MOJABNEHBL. DTOT y4acToK
KOpbI OKPYXEH 30HOH BBICOKOIO HMIEJIaHCa, KOTOpasi o0pasyer Gapbep HpoTHB

6

Puc. 5. Baustve nonoaunrensHoit Mukpounsekuin K™ ascrpeny pacnpocrpausiomeiics sonke PJI:
@ — B 3aBUCUMOCTH OT MOMeHTa Hanecens K™ (momeuen crpenkoii) nponcxommut nubo nopasnerue
sonuel PJI, nn6G0 BO3HMKHOBEHHE NYALCHPYIOWETO NPOLECCA; 6 — BOIHUKHOBEHHE JUTHTEILHOIO
NYNBECHPYIOLIEro Npolgcca
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Puc. 6. [Tunamuka umnenanca: a — na HECKOTOPOM PACCTOAHUM OT KamuifHoro ouara: ] — 200 MKM,
2 — 400 mkMm, 3 — 1500 Mxm; 6 —B PA3THIHBIX yqacTKax kamuithoro ovara. Iudper ciesa ot KPHBbIX
COOTBETCTBYHOT HOMEPaM OTBOJISLINX 3/1EKTPOJIOB

nponukHoBenus K* 8 riy6okue cion kopsr. Ha TPaHHLE ITOM 30HBI PETHCTPHPYIOTCS
MIMTEILHBLIC  KONCOAHWs  MOCTOSHHOrO TNOTEHIWATa | TICPHOTUYECKHUE CHIKEHUS
HMIICNIaHCa, KOTOpBIE KOPPEJHPYIOT C NEePUOITHOCTHIO BBIXOJA BOIH PI u3 ouara B
OKpyXaiomylo TKalb. Takum oGpasom, aiMTenbHas ycroiumsas ACTIONApPH3aUHa B
KanmitHoM ovare Tpanc()OPMHPYETCS B aBTOBONHOBOI npouece B CBOOOHBIX y9acTKax
TKaHH 32 CHCT yNpaBIICHAS TOPOrOM BO30YMMOCTH HEPBHBIX KJICTOK Ha I'paHAlE ovara.

BosunknoBenne Bonunr PIT va 6Gase YCTOHYHBOrO TMpOLEcca, CBI3AHHOIO
NEPHOUYCCKUMU MOBLIUIICHHAMH BHEKIICTOTHOI Konué}rrpauuu K*, MoxHo HabGmronats
H BO BpeMst IHKITHYECKOTO BO3OYXJIEHHSI, BBI3BAHHOTO HH3KOYACTOTHOIL
QNIEKTpUYECcKOl crumynsuueii (puc. 7). [Mossusmascs BoiHa PII Bmmsier na TcueHue
LUKJAICCKOro mpouecca, M B 3THX YCITOBHAX MOXHO HAGMONaTh Pa3/IugHbIE THIILI

_ | ' [

; o~ '

Puc. 7. B3aumopeiicTeie BoHLI PII u npouecca uuknnseckoro BO3DYXKEHUA: g — SHUChanorpamMmel,
CHHMACMBIC C 3MCKTPOIOB MOJ HOMepaMH [—6; aBTOBOTHOROMN lIpOLECC 3aperHCTPHPOBAH B BH/E
YCHHEHHBIX MMMYIbCOB, & SB/IEHHE CYIOPOKHON aKTHBHOCTH — B BW/IE BBICOKOYACTOTHOIO HIYMOBOTO
CHTHANA; 6 — MPOCTPAHCTBEHHOE PACNpe/ieNicHUEe BO30YX/ICHHA B MOMEHThI BpeMeHH |-V, oTMeueHHbIe
BEPTHKANEHBIMA LUITPHXOBLIMA JTHHMAMM; (DPOHTEI BOJIH PIl nokazanel 3auepHeHHbIMU THHHAMH, a

obnacTy cy0pOXKHON AKTHBHOCTH — LUITPHXOBKOI, [IOTHOCTEL KOTOPOI COOTBETCTBYET MHTEHCHBHOCTH
BO3BYKIEHUS
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B3aMMOJICHCTBIS 3THX JIBYX MPOLECCOB — IUKINYECKOT0 W aBTOBOTHOBOro: pojma PJI
OMOKMpYETCS B yUYACTKE KOpbLI, [€ PAa3BUBAETCS [OCTaTOYHO HMHTEHCHBHOE

BO30YXKJICHAE, a HAYalO OYepeHON (hasbl HUKIHYECKOrO MPOLECCa 3a/IepKuBACTCH
(em.puc. 7).

3. Pe3ynbTaThl MOJEJIbHBIX PACYETOB

B paMKax [BYXKOMIOHCHTHON Mofend HeiipomonoGuoit cpemsl (1) ypaerca
BOCHPOM3BECTH OCHOBHBIE CTPYKTYPhI KOJICKTHBHBIX BO30YXKIEHMI, XapaKTCPHBIC NI
KOpbI I'OJIOBHOTO MO3ra, H ONHCaTh OCOOEHHOCTH WX JIMHAMHKH B 3aBHCHMOCTH OT
(hYHKIMOHATLHOI0 COCTOSIHUSI  CPefibl, ONMPEfcsieMoro napameTpamu o,t,U,, BUAOM

YHKIMi TIpocTpaHcTBeHHON cBsasu P, u @, ¥ YHKIMH HEJIMHEAHON AKTHBHOCTH
F[14, 15].

HeitpoHOMO[06HbIe AJICMEHTEI XapaKTePH3YIOTCA HEKOTOPLIM YHCIIOM YPOBHEH,
HAa KOTOpbIX BO3MOXKHO UX ycrofidmBoe yHKmmoHuposanue. B mpocteiimei
6uCcTaOMILHON Cpefie 3MeMEeHTapHbIM MPOLECCOM THHAMHKM KaXKJ0H TpyIbl HeHPOHOB
ABNAETCSH MX MEPEXO[l U3 COCTOSHUS NOKOs B COCTOSHUE aKTHBHOCTH TPH MOHVKEHUN
JNOKATLHOTO nopora Bo3Gyxknenns V(x,r) 1 o6parHblil nepexoy npa nossiuenma V(x, 7).
3a cueT GrHM3KHX BO30OYXKIAIOMMX CBI3EH 3TOT NPOLECC MOXET MEPEJaBaThCs M0 BCEMY
aHcaM6mi0 HeiipoHOB B Bujic (pponTa mepekmouenns (puc. 8). OcHoBHOH
XapaKTEPHCTHKON TAKHX ABTOBOJH SBJISETCS JIBHXKCHHC B HAIPABICHWM MEHBIIETO
orHocuTensHOro nopora [23]. TIpuueM, Kak ciepyeT u3 puc. 8, B KayeCTBE TAKOro
mopora MOXKET BBICTYNATL M  JIOKANbHbIA HECTAUMOHAPHBLIA MOPOr BO30YXK/ICHMS
V(x,t), TaKk 4TO B 3aBHCHMOCTH OT COOTHOIICHHUS MEX/y KOMIIOHEHTaMH HEHPONOJI00HO
cpefbl BO30y:KIaeTcs: OfUH M3 IBYX YCTOHUIMBLIX (DPOHTOB, IBHTAIOUINXCS HANPABO MU
HAJIERO OTHOCUTEJILHO OCH X.

PacnipocTpanctue BO30yKACHAA N0 aHCAMOJIIO HEHPOHOB BO BPEMSI LIHKJIHIECKOr0
CYJIOPOKHOIO Tmpolecca ImpefcrasisieT coboil (hpPOHT MEPEKNIOUEHHsI U3 COCTOSHUS
Nokosi B cocTosHne akTuBHOCTH (cM. puc. 1), Ileppuunas crajus Kaxkgoro LEKJa
BO30YKJIEHHS  NpH  HEINPEPLIBHOH HU3KOYACTOTHOH 3MEKTPUYECKON CTHMYIISLIHN
COMPOBOXK/IACTCSA NOBBILICHIEM BO3GYMMOCTH (CHIDKCHHEM TIOPOra) yIacTKOB TKAHU Ha
nyTdH pacnpocrpaHcsust ¢pponta Bo3Oyxkpcums [6]. Ha mosgEmx sramax  hasel
IEKITHHYECKOTO BO30YKICHAA TEPEXO]] CHCTEMbI U3 aKTHBHOTO B TOPMO3HOE COCTOSIHHE
OCYILECTBISICTCS IPAKTUHECKH CHHXPOHHO Ul BCEX YYACTKOB KOPBI TOJIOBHOIO MO3ra.
Takoit NPONEce Takke MOXET GbITh Omican ¢ nomompio Mofema (1) mpu t»1, korja
U3MEHEHHE KOMIIOHCHT HEHPOIOJOOHOH CPeibl MPOUCXOUT HA PA3IMYHLIX BPEMCHHBIX
Maciirabax.

B paccmarpusaemoit mogemn (1) B o6pasoBaHun CTPYKTYp THIA (DpPOHTOB
TICPEKIIIOMECHHST HTPAIOT OCHOBHYFO POJIb  TOJIBKO JIOKaNbHLIE BO3DYXMIAIOMIKE CBS3H
Mmexky Hediponamu. CyIIecTBOBaHHE HENOKAMLHBIX, TOPMO3AIIMX CBA3EH TOPOXKJIAeT
JIOKAMM30BAHHBIE B TPOCTPAHCTBE TMHAMHYCCKHE CTPYKTYpLI: OETYIIMIA HMIIYJLC M
IyJILCHPYIONIYIO aBTOCTPYKTYPY (puc. 9).

1 1 <

. (% b

(R
o

0 s " . FEtol 1 0 | x ,"\ .

= , 0
-50 < 50 5D  30.=50

Puc. 8. Tpu BO3MOXHBIX THNA chpoHToB nepekmodenus npn  U,=03, «=04, 1=100
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Puc. 9. Mpodune 10KaIM30BAHHLIX TMHAMMYECKHX CTPYKTYp st sokansuoil U(x,r) n yepeanenHoil
oo

W)= [dY Dy, (X —X)U(X', 1) — 0V(x, f) NepeMeRHBIX aKTHEHOCTH HEPOHONONIOGHBIX ANEMEHTOB;

4 — DeryLmi umnynec; 6 — NyALCHPYHOLLAs ARTOCTPYKTYPA

Berywwit ummynse, crauponapro aBHraommiics o cpejie, oOpasyercs jaxe npu
Manelx Ko3(hPULHUCHTAX CBA3H MEXYy KOMIOHCHTAMM HeHpOnofobHOIT cpefibl o 3a
CUCT A0CTATOYHOH HHEPLMOHHOCTH JIOKANBHOIO NOPOra BO30YK/CHHS, OCYIIECTRITSIIO—
HICTO  TOPMOKEHHE HEHPOHOB, HAXOMSIUIAXCA B AKTHBHOM COCTOSHUIM. Ilpn Huzkoi
MHCPLIORHOCTH  1IOpOra  BO3OYXKJCHMS  TaKOE  TOPMOXKEHHE  MpEISTCTBYET
pacnpocTpaHenmto derymero umnyinsca [14, 15]. B npocrpancrse apamMeTpoB 0,1 IPH
HekoTopoum dukcaposannom U, (puc. 10) Gerymmit mmnyne cyliecTByeT npu t=1 B
obnactsix 2, 3 m 4, orpanmueHHbIX KpuBbiMa [ 14, 15)

T+1 ®,(0) FP,(d)
T 0,(0)-,(d)-o,(0) rod(d)
®,(0)-@,(d)
", (0-,() °

rae d — XapakTepHbIi pasmep Gerymero i NYLCUPYIOIIETO  MMITYJIbCA.

AHanoroM Geryuero uMmynLca B KOpe ronosHoro mosra sisnsiercst Bonua PJI (cm.
puc. 2, 3). JIoGONBITHO OTMETHTE XOPOIIEE KAueCTBEHIOE nofobue hopmer Heryiero
AMITyJIbCa 1. nepeMedHol  W(x,/), omachIBAromeit yCpejHeHHY0 AKTHBHOCTD
HEApONnofoGHOi cpenbl (cM. puc. 9, a), u npoduas noTenuwana wHa 3NEKTPOJIE,
PEPCTPHPYIOLCM npOXoxkjeHue Bomubl PIT (cm. puc. 2, a). Hamume yuactkon
TOPMOXEHHA HA TICPEAHEM W 3afiHeM  (pOHTE GErymero WMmyIbca B MOJCIH (1)

2)
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OOBICHACTCS OTPHLATEIBHBIMA  CBS3YMII
Me3KJly HelpOHOMOJOOHLIMHE 3ICMEHTaMH,
a UX XapakTepHas aCHMMCTpHS — —
HHEPIHOHHOCTBIO H3MEHEHUA HHIHOMPYIO—
mell nepeMeHHON V(x, t) B cpaBHEHHH C
NepeMEHHON  JIOKAMLHOM — HEPOHHOI
akrusHoctn U(x, t). JlobGasum, 9TO XOTS

JUIT  KOpLI  TOJOBHOTO Mo3ra  (hasel
HpeflecTBYIOmEH 1 MOCIIEBOTHOBOH
[MO3UTHBHOCTH mporecca PII xopowo

M3BECTHBI, OJHAKO MPHYHHBI WX OSBIICHAS
JIO CHX MNOp OCTalOTCS HENOCTATOMHO
ncenenopanusivu [4, 16].

[Mynscupyromas aBTOCTPYKTYpa,
oOHapyXeHHass W HWCCHEfoBaHHAs  Juist
mopemu (1) cpaBHMTENBHO HEJABHO [14
15, 24], Bo30y>KpnaeTcs TONLKO B obnactu 3
npu JoctatogHo GONbLIIOM mapameTpe
oOparnoi CBA3H o u HI3KOIT
MHCPUMOHHOCTH  JIOKAIBLHOrO  TIOpOra
pozdyxkpenms: t < 10. B nekoropom
CMBICTIE OHA TIpEejicTaBrIseT coboil  owar
BO30YKICHUS, «3amepThli» obnacTaMu C

BLICOKMM TOPOroM, OLICTPO pearupyio—
WEMA  Ha  W3MEHEHHE  MMIYJILCHOI
AKTMBHOCTH. 3aMeTHM, YTO 3TOT 3Ke
1201
8O |
I
40t
0
= :
a
1aor
80 -
a0 -
t
40
20+
0
-8

Puc. 11. Hekoropsie cuexapun ofpasosanns (a.6), pacnaja

20
15
T
10t !
Al
\
\
st N 2z X F .
0 i s L
0.0 01 0.2 0.3 04 o

Puc. 10. ObsacTi cywecTBOBaNNH JIOKATHIOBAHHLIX
CTPYKTYP Ha TUIOCKOCTH [apaMeTpos Helpo-—
noaoBHO  cpespl A -05 B obnactn [
CYLWIECTBYHOT TONBKO HCI'IO,JIBH)KHI;]C JTOKaIH3IOBAH—

HblC CTPYKTYphI 1 o;mu THN  thpoHTa
nepekmouchns. B ofnactax 2,34 npu T 21
cylecTeyroT Oeryuiue WMOYNbcbl H TP THIA

dpoura nepekmouenus. B obnactn 3 npu T <10
CYUIECTBYEOT  JIOKATM3OBAHHbIE  NYJIBCHUPYHOLIME
crpykTypel. B obnacru 4 Bce HENO[BHAHbIC
CTPYKTYPbI NOfIABNCHB! BO3[ICHICTBIEM JIOKANBHOMO
110pora Bo30yK/IEHUHA

G0

40 L

20 b

10

0

-8
- |

(8) n nopaenenys (2) NyJILCHPYIOUMX

OUArOB B Pe3y/bTATe CTONKHOBEHHA DETYLIHK HMITYILCOB
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Puc. 12. Cnoxuniit npoduin OyIbcauuili B ovare
BO30YKJIEHHS, (POPMHPYIOLIMIACA TIPH CTOJIKHOBE—
HUH  BCTPeuHBIX umnyikcos (a); mapameTp Dy
COOTBETCTBYET JUTHTEALHOCTH — HMMIMYJILCOB (6);
napametp Ds — pPacCTOSHMIO MEX/Y (PpPOHTaMK
B3anMofieicTRYIOMX UMITyIkcos (8). TTapameTpht
ONpeNeNiiFOTC]  HA  YPOBHE  CPEIHErD  MOpora
BosGykenus U=U,=0.4

MEXaHW3M  «3afupanus»  BO3OYyXJeHHA
NEeXUT B KOHCTPYKUMM KaJMiHOro ovara B
ONMMCAHHBIX BbIIE 3KCHEpHMEHTax (cM.
puc. 6).

[ynscupyromuii oyar BO30YKACHHS
IpeAcTaBaseT co0oii MPOMEXKYTOYHYIO,
HETIOIBMKHYIO B LEJNOM CTPYKTYPY MEXIY
CTATHYECKHAM Q4arom BO30YKICHHS,
cymecTByloummM B obmactax 1 m 2, u
NOJHLIM TOPMOXKEHHEM HEHPOHONOKOOHBIX
SNMEMEHTOB, MPOUCXOfAMAM B obracTd
NOBLILIEHHOTO Hopora 4 npu Manbix 7. Tem
HE MEHEE €€ CYIUCCTBOBAHME OCIOXHACT
IMHAMAKY  CTalK@Barommuxcs  Geryiux
AMIYIBECOB W 4YacTO HalJojiaercs mpu
KOMIILIOTEPHOM MOJEIHPOBAHIA HEHPONO—
nobubix cpex [14].

Ha ocHoBe MexaHH3Ma B3auMOJeH—
CTBHA AKTHBHON M TOPMO3HON KOMIIOHEHTBI
CTAJ0 BO3MOXHBIM OOBACHEHHMEC HOBBIX
cBOMCTB BONHBLI PJI, 3akniouarollyxca B
(bopMHPOBaHHA TEMIEPATYPHOrO Koneba—
TENLHOTO 0Yara B KOpe TOJIOBHOTO MO3ra
kpbick! ( cM. puc. 4, 5) [5, 24].

Kak ykaseBajioCh paHee, IKCHepH—
MEHTANLHBIE  JIAHHBIE CBH[CTEILCTBYIOT,
9TO B KOpPE TOJOBHOTO MO3ra MOMHMO
JIOKATBHBIX  BO30YXKAAIOMMX M HEJIOKa—
NBLHBIX ~ TOPMO3SIIMX  CYIIECTBYIOT U
MNOJOXUTENLHBIE CBSI3M MEXY JaTbHHMH
rpymnami  HefiponoB.  Wx  mamuatme
ype3BLIMaiHo 00oramaeT HaGop craguo—
HAPHBLIX ¥ HECTAlMOHAPHBIX  CTPYKTYP
KOIIEKTHBHON akTHBHOCTH B Mopenu (1),
MOCKONBKY 33 CYET NaNbHUX BO30YX[Ia0—
WX CBA3ell BO3MOXKHO CYIIECTBOBaHHC

CBS3aHHBLIX ~ COCTOSHHWIT — u3  Oerymmx
mayabcos (14, 15],  dopmupoBanmne
¢poHTOB CHOXKHOA GOpMBI € MHOTO—

KpaTHLIMH IepekmoucHnsamu [23] u kone—
GaTenpHBIX  QYaroB € PasaH4YHOA CHM-—
MeTpHeil H yacToTol mynscauun [14, 15].
Ha puc. 11 mnokazanbl HEKOTOpPbLIC
CLEHApHH  B3aMMOJEHCTBUSA CTANKHBAIO—
upxes wmMmnynscoB B momerma (1) ¢
nenokanbHeiMu  pyskmpavu ©, u P

L

QueBHIHO, YTO TIPONECC AHHHTHIALHM BCTPEUHLIX HMITYIbLCOB, Habronaoumiics B

JIOKAIbHBIME
CBSI3eH

cpeflax  C
MPOCTPAHCTBEHHBLIX
MIPOMEXKYTOTHOMN
aBTOCTPYKTYP.

YCTYIAET

BO3DYKJIATOIIHAMH

[25],
mpomneccy

CBA3AMH
MECTO

npu
chopMupoBaHus

YCIOKHCHUN
HA

(6, 2) wm acmmmroTHucckoit (a, 6) CTaguU MyIECHPYIOWEX

Crenyer 3aMeTuTh, uTo B Mopean (1) mpu Npyrux mapamerpax HeHponopoGHOM
cpeibl MOXKET HAOIIONATELCS BEChMa CJI0XKHOE BPEMEHHOE MOBEJICHNE My IbCAlMil B 04arc

BosOyxnenns  (puc. 12)

COOTBETCTBYET

[24]. Oueswpgno, 4YTO 3TOT YHMCACHHBIA OSKCIEPHMEHT
TOBEJICHIIO  PeATLHOIO

TEMIEPATYPHOrO — odara  BO3OYXKICHMS,

06pasyroierocs mpu BeTpeye Bom PI| B KOpe roNOBHONO Mo3ra Kphichl ( eM. prc. 4).

TMepesmcieHHbIE  CTPYKTYPbI

KOIIEKTHBHOM

AKTHBHOCTH, KOHEYHO, HC
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JICYEPIBIBAIOT BCEro pasHOOOpasus pemenmit Mozier (1). Tax, npu onmcamn cpen ¢
GoNpIIAM, YeM JiBa, YHCIIOM CTAaOMILHBIX  COCTOSAHWIA pPaBHOBCCHS HEHPOHHBIX
apgcamOneil, B paMKax ypaBHCHHA (1) cymiecTByeT W HEKOTOpOE MHCIO Gerymmux
AMITYTHCOB PA3IMYHON aMIUTMTY/BI, CKOpOCTH H mmpunst [20]. [To—Bugumomy, ¢
TOMOIILIO TAKOl MHOTOMOPOrOBOH, MHOTOYPOBHEBOI1 CPE/IbI YAACTCA CMOJICTTHPOBATL
HaGMIONAEMbIe B OKCICPUMEHTE CIOXHBIC BOIHBL PJ1 ¢ mepernbamMy Ha NEPERHEM
¢ponTe, 00CYKAABIIACCH B IT. 2. Mo kpaiiHeii Mepe, IPU HH3KHX HaalbHBIX aMIUTATYAAX
( B obnactit mopora U,) Tpanccopmals TaKoro COKHONO MMITYJIbca K TMPOCTerIes
pomue PJ (cm. puc. 3) mpepcraBiscT coBoit OOLIYHYIO /I MOJIETH Hefponoo6HOoM
Cpefibl  SBOMIOUMIO HAYATLHOTO MMITYIECA K aTTpaKTOpy B BHJIE GETYIIEro UMIyIhCa,
w300paKeHHoro Ha puc. 9, a.

BuiBojbl

ConocTaBNeHRe 9KCIEPAMEHTANLHBIX H TEOPETHICCKIX MAHHLIX, IPOBEJICHHOC B
cTaThe, MOKA3BIBAECT, YTO  OCOOCHHOCTH [MHAMUKH dBTOBOJIHOBBIX MPOLECCOB,
cBa3apHbIX ¢ BojHamu PII m  sBICHACM CYIOPOIKHOI AaKTHBHOCTH B KOPE TOJIOBHOTO
MO3ra SKUBOTHLIX, MOTYT orpefeasTLes XapaKTepoOM HEMOHOTOHHBIX
NpOCTPaHCTBEHHEBIX cB3Cll  MEXKAy AKTHBHBIMH OJCMCHTaMH HEPBHOHM  TKaHH.
CymiecTBoBasie TakuxX MNPOLECCOB, KaK pacrpocTpaHcHue (pOHTOB M HMIIYJILCOB
BO30YKJiEHMsA, ~ OCTAHOBKH cTANKABAIOIAXCS  BO3OYXKJICHHAR,  (POpMHPOBAHHC
TyJILCHPYIONIHX OuaroB, BIIOJHE MOXET ObITh OOLICHEHO Ha OCHOBE
mymomnoneumoﬁ MOJIEN  HEMPOHHbIX ancaMmOnei, 3anucaHHONl B BHJC CHCTEMBI
ypapuennit (1). C npyrofi CTOpOHEI, 13 neTanelt CONOCTaBMEHNs IKCIEPHUMEHTAIBHEIX
JAHHBIX C pe3ylbTaTami pacucToB CICAyCT, yro pna  obObgcHeHus  psja
HAOIFOIABIINXCS SBJCHUI HeoOXoMMMa JIOTONHATE/ILHAS  MOJCpHU3ALIS «0a30BOI»
Mofiesiu. B Heil, B YaCTHOCTH, CIE/yeT yHECTh AHIB30TPONHbIC ¥ HCOMHOPO/IEIC cBOICTBA
JABYMEPHOH  CPEfibl, CyLIECTBOBAHHE ~ HCCKOILKHX YCTONUHBBIX cOCTOSAHAR
pYHKIIHOHAPOBAHUS ancam6neii meiiponos. Kakue mpH 3TOM MOryT BO3HHKHYThH
0COBEHHOCTH TPOCTPAHCTBEHHOM [MHAMUKH po30yxpennsi? OTBET HA ITOT BOHPOC
HaZlyT, O—BH/IMMOMY, A/IEHCHIITHC HCCIIEOBAHMS.

Budanorpaduuecknii CHACOK

1. JIusanoe M.H./[ccnepoBatine opraiusain HEHPOHHOM IeATeNEHOCTA B KOPE
GOTBIIHX TOJNYIIAPHHA TOIOBHOrO MO3Id. M.: Hayka, 1971. C.3.

2. Pycunos B.C. [lomunanTa (21eKTPOH3HONOIIICCKHC pccnenosanus). M.
Memayma, 1969. ;

3. Illeeses M.A., Kyaneuosa I/l u op. Tepmosnuedanockomms. M.: Hayka,
1989.

4. Bures J., Buresova O., Krivanek J. The meaning significance of Leao’s
spreading depresion // An. Acad. Brasil. Cienc.1984. Vol. 54. P. 385.

5. Kyaneyosa I' /1., Llbikaaos E.H., Mapkos A.I'., ITodoaey A. Hopble cBOicTBa
BOJIHBL PacIPOCTPAHSIOILIEHCS nenpeccrn// KonnekTubHas jIHHAMIKS BO30YKIEHHI 1
cTpyKTypooOpasosanue B Gronormieckux Tkansx. Toppkuit: ATTPAH, 1988. C. 11.

6. Kopoaesa B.H., Kysneyosa /1. Ouenka BO30OYXAAIOMAX H TOPMO3HBIX
¢akTOpoB B HMHAMHKC UHKIMICCKOrO BO30yKjicHAs  KOpbl GO/IBIIOro mosra//
371eKTPOH3NONOTMUECKIE  HCCICOBAHNA CTAIMOHAPHON AKTHBHOCTH B TONOBHOM
moare. M.: Hayka, 1983.

7. Kopoaeea B.H., I'opesosa H.A. CpofictBa pacnpocTpansiomesicsi ienpeccin
Bo Bpems pasHbix (a3  UAKIMHECKOro BO30YXJICHHA KOpbl MO3Ta KpsIchl/
Heitpodusuonorns. 1983. T.15, Ne 3. C. 226.

97



8. Wilson H.R., Covan T.D. Excitatory and inhibitory interactions in localized
populations of model neurons// Biophys.J. 1972. Vol. 12. P. 1.

9. Kyopsawos A., Sxno B.I'. PacnpocTpaHeHue obinacTel MOBLINEHHON UMITYITh—
CHBHOW akTHBHOCTH B Heviponnoit cetu// [Tumamuka Ouomormveckux cmcrem. 1978.
Bem. 2. C, 45.

10. ®Ppoaos A.A., Mypasves H.II. HellpoHHBIE MOAENH aCCONUATHBHON ITAMATH.
M.: Hayka, 1987.

11, Tuckwell H.C., Miura R.M. A mathematical model for spreading cortical de—
pression// Biophys. J. 1978. Vol. 23. P. 257.

12. Cenmazomau A., Apo6u6é M. KoHuenryanrsHbIe MOJICIA HEPBHOI cHCTeMBI. M.
Mup, 1976. ['n. 3.

13. Macmepos A.B., Pabunosus M.H., Toakos B.H., Sxno B.I'. ccnefopanne
PEXNMOB B3aUMOJICHCTBHS ABTOBOJIH M aBTOCTPYKTYP B Heilponomo6HeIX cpepax//
KonnekTuBHad JuHaMUKa BO30YXACHHH M CTPYKTYpooOpa3oBaHue B OHMOJNOrMYeCcKHX
trausx. lopexmit: UTIPAH, 1988, C. 89,

14. Heaunosckuwit [.E., fAxno B.I. ]JlnHamMuka CTPYKTYp B TMYJILCHPYIOIIEM
pexuMe HeliporrofiooHoii cpefbl. IlpenpunT Ne 330 UTI®AH, 1992.

15. Pelinovsky D.E., Yakhno V.G. Generation of collective—activity structures in
a homogeneous neuro—like medium. Submitted to Int. J. of Neural Systems.

16. Kysneyosa I' /., Kopoaesa B.H. Ouarn CTauHOHAPHOTO BO30YXK/ICHUA B
kope Gonbmoro Mosra. M.: Hayka, 1978.

17. Pycunos B.C., Kysneuyosa I'/l., Lvikasoe E.H. TemnepaTypHble peakiyn
KOpbI GONBIIAX MOTYMIAPHit W TANLHOACHCTBHE SKCIEPAMEHTATEHO BLI3BAHHOTO Odara
pasnpasxkenust// XKypH. Beiciu. Heps. gesar. 1988. T. 38, Ne 4. C. 720.

18. Boporun JIJI. Auamm3 KIacCHYeCKHX CBOICTB IEHTPAalLHOH HEpPBHOH
cucreMbl. Tommacu: MeurkepeGa, 1982.

19. Bacuaves B.A., Pomanosckuil 0. M., Sxno B.I. ABTOBOIHOBBIE NPOLIECCHI B
KuHeTHYeckux cucreMax ¢ gudpysuenn// Yemexu cpmsadecknx Hayk. 1979. T. 128, No 4.
C. 625.

20. Bacuaves H.A., Pomarnoeckuti I0.M., SIxno B.I'. ABTOBO/IHOBLIE MPOLECCHL.
M.: Hayka, 1987.

21. Bypew ., Kopoaesa B.HM. HecnHanTH4ecKME TeHEpPAaTOPbl PHUTMHYECKOM
HeHpOHHOfl akTHBHOCTH ¥ TamatH// DIeKTpOdU3HONOTHUeCKOe HCCIEOBAHNE
CTALMOHAPHON aKTUBHOCTHU B rojiosHoM mo3re. M.: Hayka, 1983. C. 127.

22. Herreras O., Somjen G.G. Analysis of potential shifts associated with recurrent
spreading depression and prolonged unstable spreading depression induced by micro—
dialysis of elevated K+ in hippocampus of anesthetized rats// Brain Research. 1993.
Vol. 610. P. 283.

23. Pelinovsky D.E., Yakhno V.G. Front of multiple transitions in neuro—like
networks // Neural Network World. 1993. No 3.

24. Pelinovsky D.E., Shadrin A.V., Yakhno V.G. The formation of pulsed sources in
neuro—like media // Proceeding of Symposium on Neuroinformatics and Neuro—
computers. Rostov on Don, Russia, October, 1992. P. 521.

25. Macmepos A.B., Toaxkos B.H., fxno B.I. [IpocTpaHcTBEHHO—BpEMEHHBIE
CTPYKTYpLI B ONTOJMEKTPOHHBIX ycTpofictBax // Henmmefinnie Bommbl [Inmammka H
sposrouus. M.: Hayka, 1989, C. 166.

Hucmumym gwicliett HepeHoll Iocmynuaa 6 peoaxyuro 20.10.93
OeameabHocHu U Helpodusuoaoziu nocae nepepabomku 30.11.93
PAH, Mocksa

Hucmumym npurcnaduoti dpuauku PAH,
Huxcenuit Hoszopoo

98



MATHEMATICAL MODELS OF THE DYNAMICS OF THE SPREADING
DEPRESSION WAVES IN CEREBRUM CORTEX

G.D. Kuznetsova, D.E. Pelinovsky, V.G. Yakhno

The experimental data on the dynamics of the spreading depression waves and
some fronts of convulsive activity in cerebrum cortex are compared with the known col-
lective activity structures in the models of neuro-like media with nonlocal spatial
coupling and self—consistent excitation threshold. It is shown that the pulsing sources of
temperature activity which were discovered at the investigation of the cerebrum cortex of
a rat can be described using the model of neuro—like medium by additional inhibiting ac—
tion of the local low—inertial excitation threshold. The peculiarities of the dynamics of
the propagating and pulsing structures are investigated by means of qualitative analysis
and computer simulation of the corresponding neuro-like medium.

Kyaneyosa oauna [dmumpueswa — popunace B 1928 ropy B Mockse,
okoHuuna Guomornueckuit dakyierer MI'Y. PaGoraer B MHcruryre Bhicuei
HepBHO#H flesTenbHOCTH W Helipoduanonorny PAH. Bamwrana puccepraipio Ha
"OMCKaHUE yueHoil cTemenn fiokTopa Gronornueckux Hayk B 1979 ropy. Obnacts
| HAYYHBIX HHTEPECOB — Helpodu3nonoris, MEfUICHHBIC 3NCKTPHYECKHE TPOLIeCChl B
- mo3re, TepMoauuedanocKonMs, MPOUece PacnpoCTPaHAOWEHcs /enpeccHH:
. hopmupoBanme, 0COOEHHOCTH PACTPOCTPaHEHHs, ABTOBOJIHOBbIE CBOMCTRA, CBA3L C
CYNIOPOXKHOIl AKTHBHOCTLIO Mo3ra. OnyGmukopana Gonee 100 HayuHelx cratef,
COABTOP TPEX MOHOrpauii.

Meaunoacruti Inumpuit Epusosus — popuscs 8 1969 ropy B TopbKom,
okoHuMN pajothuanteckuit akyapter Huskeropoackoro rocyiapecTBEHHONO YHH—
sepcutera. I[locne okonuanns HHIY paGoraer s WUIId PAH, B omnene
 denuneiinoll awHamuku, OGNacTh HayuHbIX MHTEPECOB — COJIMTOHHbIE ABIEHHA B

BOJIHOBBIX W JIUCCHMATHBHLIX CHCTEMaX, HEYCTOHUYMBOCTH HENMHCIHBIX BOJH B
.. HEOJIHOMEPHEIX cpefiax. OnyOonuKoRan 5 HayuHLIX cTaTeH.

- Sxro Baaoumup I'puzopvesuy — pojuncs B8 1947 rojny, okonunn paguodn—

auueckuil hakyaeTeT ['OpLKOBCKOIO [OCYIapCTEEHHOro yunpepeutera, Pabotaer B
WId PAH, ormpen «Pajmodmanueckne MeTOAbl B MeAuUuHe W GUOJNOTHH».
BalUTHi MCCEPTALMI0 HA COMCKAHWE YHEHOHW CTENEHW KaH/uaTa hu3HKO—
MmaTemarnuecknx Hayk B 1977 ropy. OGnacTh Hay4HBIX HHTEPECOB — MPOLECCHI
CAMOODPraHu3aluu B CHCTEMax, JAJICKUX OT TEePMOJHHAMHYECKOro pPaBHOBECHH,
NPUMCHEHNE MOHATHA  ABTOBOJH W @BTOCTPYKTYP K  MOJENMPOBaHHIO
OGHONOrMYECKOTD M KOMIBIOTEPHOrO 3peHHs, 00patoTKH (DU3HONOTHUYECKHX
CHTHAJIOB W Pa3BHTHE ONTHMATBHLIX AACOPHTMOB CPABHEHMS B CHCTEMAxX 3pEHMs.
CoanTop 0ko10 50 HayUHbIX cTaTell N0 OTMEUEHHLIM HATIPABJIEHUSM.




