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0O HEKOTOPbBIX HH®OPMAINHOHHBIX NPEOBPA3OBAHHUAX
B HENPOHHBIX CETAX C JHWHAMHYECKHMH
CHHANTHYECKHUMHU 3JEMEHTAMH

A. C. MEJIKOHSH, C.T. CAPKHCAH

Hucraryr ¢usuonorun uM. JI. A. Op6esu AH ApMCCP, naGoparopust
MaTEMaTHYECKOTO MOJeNHPOBAHHsA HEAPOHHHX CHCTEM

Ilpn uccnepobandy HeKOTODbIX HAGOPMAUHOHHHX NpPe06pa30BaHHH, HMEIOUHX
MEeCTO B He[POHHBIX CeTAX C JHHAMHUECKHMH CHHANTHYECKHMH 3JIeMEHTAMH, 1IO-
JiyueH psJ 3aBHCHMOCTeA BO BXOJ-BHIXOJHHX OTHOHIEHHNX, MOKa3HBAIOLIHX
TPHHUHIMHAMLHYI0 BO3MOXKHOCTh peaJd3allid HefipoHaMu ¢ AByMsi YHKIHO-
HaJbHO  pA3JHYHBIMH BXOJAMM Kak (QyHKUHJ JeTeKTOpPOB, Tak H GYHKIHH
npeoGpasopateiell apdepeHTHHX NOC/AeAOBATEIbHOCTEH HMHYJIbCOB.

ﬂpnz fuPnpdughnt spofuwphadibpy nundbwopphfpu, apakp whafr bl ndibheud
apfliusdd fily whlwipnfrly Lehf bbby wwpndiulng Lhypnliugply gubgbpnod, wnwgdb;
bt df qwpp Luwpiniby dounp-bijpupl Swpmpbpoffindiibpf Jby, npnitp wragu-
gragnal  bh hphne pmlifghntiwy wapphp Jnounphp mbbgny Lbgpakbbpp uigpods-
pwifls Stwpufnpme@imbp ppuwiughby fhgbs gboblmaph, wigbe by sfin-
Juaplfirfi $ﬂLilqy[lﬂlilbl7L1 wPbpblin  pduynyulibph Swynpyudpwboacfndiibp Il -
JwJF{ .

During the study of some informational transformations, which occur in
neural metworks with dynamic synaptic elements, a number is received,
proving the fundamental possibility of neurone realization with two func-
tionally different inputs of both--detector functions and functions of tran-
sformators of afferent puise trains.

Hunamuueckuts cunanTuueckuil siemeHT—Helponnas ceTs—0eTeKTop—apeobpasosares.
Hannbie coBpeMeHHOH HelipOGHOIOTHA CBUAETENbCTBYIOT O NEPBOCTENEeHHOH

POJIH XHMHYECKOU CHHANTHYECKON nepesayu B 06paforTke HHGOpMAIHH HePB-
HOH ChicieMoli. I1H JaHHBIE 10 He aBHEro BPEMEHM IIPpakTHYECKH He HCNOJb-

Coxpamenns: JHCHM-—aunamuveckusi cunantuueckui mouysarop; IICT-—noctcunan-
THYECKHH NMOTeHIHAJ.
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30BAJIHCh NPH HCCIENOBAHUH HeHPOHHEIX ceTefi. Tak, B Teopun GOpMasIbHBIX
HelpOHOB [, 2] yuer CHHANTHYECKHX 3/1€MEHTOB, CBONMJICH K HHTErp aliiH:
KOJIHYecTBa BO3CYXKIAIOWHX H TOPMO3AIIHX CHHANITHYECKHX. BXOJOB H Ie-
HepalHH nocjie HeKOTOPOH 3aIePKKH BHIXOJHOTO HMIYJbCA, €CJIH cymmap-
HO€ YHCJIO NpeBHINAJ0 NOpOr cpabaTHBaHHs HeHpoHa.

HMuraunonnoe MojennpoBaHue HEHPOHHBIX CeTeli B. BHUHCJLHTENLHBIX.
SKCIIEpHMEHTAX MO3BOJIKJO nepediTH K Gojee AeTalbHOMY ONHCAHM© AHHA-
MHUECKHX XapaKTEPHCTHK CHHANTHYECKHX 3/J€MEHTOB, XOTS1 B OCHOBHOM Y4H-
ThIBATHCH TOJIBKO NPOLECCH pacXola ¥ BOCHONHEHHS NePelaTuHKa.

[MonuTkH yuera crelH(pHKH B3aHMOLEHCTBHSI POLECCOB PACKOLa—BOC-
BOTHEHHA H MOGH/IH3aUHH— 1eMOOH/IH3AUNH, JekKalHX B OCHOBE CHHANTH-
YeCKHX SIBJICHHH IIOTEHUHALHH M HeNpeccHH, NPHBOLAT, Kak NpaBHI0, K
CO3laHnIo TPOMO3IAKHX MoJeJefi: Moaeas Jlapa u Tanua, nampuwmep, coxep--
HHT TPH NOACHCTeMH M 15 napamerpos [7].

AHCHM. B panee ony6ankopanHoii padote [3] onucanne OCHOBHBIX
3aKOHOMEPHOCTeH TPaHCCHHANTHYECKOrO NPOBEIeHHS AOCTHLHYTO ¢ I10MO--
U[bI0 HENHHeHHOH JHHAMHUYECKOH MOAEJH, cojlepKameil 5 napaMeTpoB, uMe--
IOUHX SACHBIA (QH3HYECKHH CMBicJd. B OCHOBe MOJeNH JIeKUT npejicrasJe-
HHE O Tpex (PpaKuHaX-—MOOHIH3AUHOHHON M, onepatuBHOH R H npomexy-
TOYHOH S,—npaBH/a TPAHCNOPTA nepeiaTuHKA MEXKIY KOTOPHIMH chopmy--
JIHPOBaHBl B BHA€ KBAHTOBBIX H MaKpO(H3HUECKHX. NOCTYJATOR,

[IpecuHanrtivyeckHe HepBHbIE HMITYyJIbCH PAacCMaTpPHBAIOTCS B, MOJENH.
KaK nocjenoBaTteNbHOCTh S-(DYHKLIHHA, a HMeHHO

N
X{t)= Y o (t—ty), (1)
k=1
rie tk—MOMENTBl NOCTYIJIEHHS HMIYJIbCOB, N—KOJIHIeCTBO HMIYJLCOB B:
ficerenceareapHocty. Tlog pefictBneM sTHX HMIYJIbCOB NOpLHH nepenaTay-
Kd NpPaKTHYeCKH MIHOBEHHO IepexofsaT H3 MOGHIU3aNHOHHON bpakuuu B
ONEPATHBHYIO, & H3 ONEPATHBHOA—B NPOMEKYTOUHY. B mpoMexyTKax
MEXKIY HMIyJbCAMH #)OHCXOIHT CPABHHTENBHO MeMJEHHLI IHpouecc 0O-
PatHOrO TpaHCnOpTa nepenaTyika (BOCHOJdHEHWEe H AeMOOHIH3aLIHS) .

Mogens  npenmoJsaraer nocTosHCTBO ofllero o6beMa mepenaTudka,
T. €.

M + R+ 5=V, = const,

CKOopoCTh H3MeHeHHS nepeiaTydka B I MeXYTOWHOH (Ppaxkuuu

Lo 2 - rRx, @)

[Ae {——BXOAHad, 6—dyLKLus, VR —Ko3D(HUHEHT TiepeHoca mepeaTuHKa H3.
OnepaTaBHoH QpakuMH B NPOMEKYTOUHVIO, Tr— NOCTOSHHAS BpeMeHH BOC-
NOJHEeHHS nepefaTuiKa B ONePaTHBHOM (paKkUHH,
AHAJIOTHUHO CKOPOCTL H3MEHEHH 00beMa nepejlaTyHKka B MOOHJH3a-
LHOHHOA (ppaxuuu
dM
ar
TAe vi—KO3(QHLHEHT nepeioca NepefaTunKka H3 MOGHJIH3alHOHHOM tpak-
IHH B ONEPATHBHYIO, Ty—M0CTOAHHAS BPEMEHH AeMOGHJM3ALHH, T. e, IPO-
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ecca Nepexola NMepelaTuHKa H3 ONepaTHBHOH (pakuuu B MOOHJIH3ALLHOH-
Hyl0, M,—HauajlpHbll 00beM nepeiaTidKa BO (paKuHH, onpejesiseMblil H3
BHIpaKeHHA:

M, =2¢V,,
e s—Oe3pasMepHHii Ko3pduuuent (&€ [0; 11).

[Mox aeiicterem (1) dyHkuun M, R 1 S B TOUKax te (K=1,N) npe-
TepmeBaloT pa3phBBl NEPBOTO Pofa. 3JHaUeHHS GYHKUHE c/ieBa H clpapa
OT TOYKH pasphisa ofosuavawres: M(t7), R(t7), Sty u Mt ), R,
S (t). B 3Tux 0003HAUCHMAX DpeLICHUA AuddepeHuHaIbHBX YPABHeHAH
(2) u (3

At

S(t) = 3 w Rt exp (- (t—tu)/=(- 1 (t—t),

k=1

N
Mty = M;— ¥ vu M (t7) exp (— (t—ti) /) - 1 (t—ty),
k=1

—

’
Fae 1{(t) = ‘8 () dt — ennHUYHAn QYHKUHR,
[1pu HAYAN HIX yeacsuax M (t;) =My S(tg)=
S (t=) S () exp (— (ks — ti)/R) (4)
M (t—=) = My— (Mg— M(t])) exp(— (e —ti) /) (5)

[IpefcTaBJeHHOMY MaTeMATHYECKOMY OIHCAHHIO CHHANTHYECKOH Iepe-
AAUH COOTBETCTBYET CHCTeMa pervyJ/silHH TPAaHCMOpTa flepelrardyHka, KoTopas
MOJKe7 PacCMaTpHBATLCA KAK CaMOCTOATE/IbHBIH (DYHKUHOHAIbHBIA 3/1eMeHT
" uefiponnbx cucrem-—AHMCHM, dopMmupyloumuii no BXOAHOM 6-QYHKIHH Bbl-
XOAHVIO HMOVJABCHYIO (GYHKIHIO.

N
v = ¥ (=t (6)
k=1

rle rg—Nopuid nepelaTydka, BHCBOOOXKAdaeMasd H3 CHHANTHYECKODo OKOH-
yands noA geflicrsieM K-ro NpeCHHAONTHYECKOTO  HMIYJIbCa, IpHUEM
e = R ().

Kaxaas nopuusi BeiGpoca nepelaTudka, Kotopas GopMHPYeT BBIXOAHYIO
dyuKiuHI0O y, He MOXKer ObITh HENOCPENCTBEHHO H3MEPeHa SKCHepHMEeHTallb-
HHM nyteM. OQHAKO ee NePEeHOC BO BHEKJIETOYHOE IPOCTPAHCTBO PerHCTPH-
pyeTcsi B BHje H3MEeHEHHs NOTeHIHala MeMOpaHbl NOCTCHHANTHYECKOro Hell-
poua. [Ilpu ycaosusx, ob6ecrneYHBACUINX JHHEHHOCTb H CTAUHOHAPHOCTL
noctclnanTHyeckoil Membpans, cymmapusiii TICIT pasen:

z (t = ; i (t-- 1) (t) tk), (7)

rae z(t)—cymmapibiii [ICIT, rx=rk/r; —OTHOCHTEJNbHB 06bEM BBHICBOOO-
JLHBIIErocd nepegatinka, a U—sBJiAeTcss HMIYJIbCHOA TNePEXONHOH PyHK-
uHefl NOCTCHHANTHYECKOH MeMOpaHBl, B KayeCTBe KOTODOH B pacdyerax HC-
NOJIB30BAHO CJelyloiliee Boipaxenue [6]:
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U= _c_(T/?TK—)? ((1/+—K) t—1) exp (—K1) exp (—i/2), @)
rie T=R-C-—5KBHBaNEHT NOCTOSAHHOM BpeMeHH MeMGpann. (R—oOlluee co-
nporuBierHe, C—eMKOCTb), A—HHTEHCHBHOCTb MeMGpaHHOTO Toka, K—3K-
BHBaJIeHT CKOPOCTH BO3DACTaHHsi 3TOTO TOKa.

Hns ananusa cnafikosoll aKTHBHOCTH HeOOXONHMO ONpeeNsiTh MOMEH-
TH TeHepallHH NOTeHUHANOB AeHCTBHA. Jlas 3THX Lesel Henosibayercs Amb-
tepennHanbHOoe ypaBHeHHe, onpelesdlomee 3HaueHHe TOPOTa BO3OYXKAL
HHA HelpoHa B J1000#1 IMOMEHT BpEeMEHH,

Q 1 .5
dt - " (Q QO);
pemeHHeM KOTOpPOro CJAYXKHT BH‘pa}KeHHE
Q(t) = Qy+ AQ expt-—/(p), (9y :

‘rae Qp—HayaapHoe 3HaueHHe mopora, AQ—OTHOCHTeJbHO® YBEJHUYEHHe
‘HOpOTa B MOMEHTH TE€HEPALHH CNAfiKOB, j—3IKBHBAJEHT NOCTOSHHOH Bpe-
menH [8]. \

Hedponnas cero ¢ 0syma sxodamu. TlojyueHHbBle ¢ NOMOIIbIO MOAETH:

I H-CHUM; uacToTHBI® 3aBRCHMOCTH /Il OCHOBHBIX PeXHMOB [3] yaoBaeTBo-
PHTEJNBHO COTJIACYIOTCS C 3KcnepumeHTOM. [loatoMy cHHANTAYeCKHe MOIY-
JISITOPH OBIVIH BBeJIeHBl B PacCMaTPHBAEMYl0 HHXKe HeHPOHHYIO CeTb B Kaue-
CTBE COCTABHHIX 3JEMEHTOB.

Ha puc. 1a npencraBiena cxema HelpOHHOH CeTH, COCTOAlIell H3 Tpex
HelipOHOB, NOBelleHHe KOTOPOH H3yyajoch B Hacrosiuled paGore. HelipoHm
I n 2 o6pasylor Ha UeHTPalbHOM HelipoHe LI COOTBETCTBEHHO AKCOCOMATH-
YeCKHil H aXCOAeHIPHTHBH BXOAH. Taxas CTpPyKrypa XapakTepHa, HanpH-

Mep, s pyOpo-cnHHadbHBIX HelipoHos [9] W HeApOHOB aHTEPHO-aHTEPHO-
BEHTPaJbHOH UacTH KoXJeapHHX saep [4].

Hz-3a cTpyKTypHO-DYHKUHOHAJIbHBIX pasJHuuli YKasaHHHeEe BXOJH OT~

sanyaioress u no xapaktepucTukaM [1CI1. Tak, BBHAY TOro, uto HEHTpaJbHHI.
HeHPOH (B JaJjbHeiilleM NPOCTO HefipOH) OTHOCHTCHS K HEPBHBIM KJIETKaMC
CLUHCTBEHHBIM HHU3KOLNODOTGBHIM Y4aCTKOM, DacHOJOXKEHHBIM HKa aKCOH-
HOM xouMuKe, nedapHTHeI [ICIT pacnpocTpaHsercs A0 COMH 3JE€KTPOTO-
HHYECKH, B CBA3H ¢ 4eM OH, II0 cpasHeHHIo ¢ coMaThueckuM [1CIT, umeer 6o-
Jiee noJorue NepeiHHH H 3aAHHf QPOHTH '~ :HeHHH MeMODPaHHOTO OTEH-
Huassa. ’

C yueroM 37HX (axkTOpoB 145 06CHX BX0I0B HAeHTH(ULIPOBAHL Be-

JIHUITHBL CXOpPOCTER Bo3pacTanua MeMmOGpanHoro Toka K, KoTopble cOCTaBH-

Ju: 850 Mc~! nam coMatHUYeCKOro Bxoja H 82 Mc~! mas AEHAPUTHOTO, TNpH

OJHOH ¥ TOH XKe noCTOAHHON BpeMeHH MeMOpanw 0,0024 ¢. ITlpu Takux f
snayenuax K ITCIT gocturaer MakCHMyMOB CCOTBETCTBEHHO Ha 3-ff M Ha
15-1 Mmc.

[Moayuens Takke napaMeTph CHHANTHUECKHX 3J1€MEHTOB COTJIACHO MOX
aenn JHCHM: aaa akcocomarnuecKoro Bxona tr==89 Mc, tn=19 MC, VR= ;
0,03, Vi=0,11, £=0%, 19 aKCOAGHAPHTHOrO BX0oAa Tr=70 MC, TM= 5
100 Mmc, Vg=0,08, Vyy=0,043, £=0,9. ‘
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Baarojaps CYLIeCTBEHHBIM DAas3JIHYHAM B XapaKkTepHCTHKAX TICIT co-
MATHYECKOTO H LEHAPHTHOTO BXOJOB B BHIUHCAHMTENLHHIX  3KCIEPHMEHTAX
[5] 6bwio NMOKA3aHO, UTC MPH HEKOTOPOM COUETAHHH NPENBABJICHHA HMITYIb-
COB N0 ABYM BXOJAaM HefipoH MOXer BHTOJHSNTH QYHKIHH [ETEKTOpa COB-
najennsi. B 3TOM «Jyuae BOSMOXKHbLIA HHTePBaj BH30BA MOTEHIAANA ne-
CTBHS IS OJHOH NMapel NPECHHANTHUECKHX HMIYJbCOB At OTpelessercs de-
pe3 MHHUMAJbHHH Tmin B MAKCHMAIbHBIH Tmax CHBHTH MEXIY HayajaMw
pasapaxeHuii BXOJLOB, IPH KOTODHIX ellle NPOHCXOAMT TeHepals crnafika,.
T. €. AT=Tmax—Tmm (pch 16)

oV
3
0 300 600 ™8 200
1 L3
AT -
e} :
Tinin Tmox me -

Puc. 1. Puc. 2,
Pue. 1A. CTpykTypHaa cxeMma HeRpOHHOH ceTH. [l—UeHTpasibHEI HefipOH;
1 u 2—addepenTHbe HePBHHE KNeTKH, 00pasywlise Ha LeHTPaJbHOM Hef(pORE
COOTBeTCTBERHO akcocomaTHuecknii (AC) u akcomenaprTamit (All) cumanch.
B. Teuepalnsi cnafixa UEHTPaJbHHM HeHPOHOM, 1 —aKCOCOMATHUECKHI TICII,
9—axconenaapurnnii I1CII, 3—crenepupoBaluHe CHafKA; Ty H Tmax—C00T"
BETCTBEHHO MHHHMAaJbHEI H MaKCHMAaJbHHH CIABHIH, MPH KOTOPHX HPOHCXOZHT
reHepauds cmnafika, Ag—BOSMOXHHE HHTeDBal BH30Ba NOTEHNHaxa HefACTBHS.
Puc. 2. Uamocrpaius CHOCOOHOCTH HefipoHa BHMOJAHATh (QYHKLAH IeJNATEJA
YaCTOTH W 3aBHCHMOCTH KOJHYECTBA CreHeDHPOBAHHHX CHa#KOB OT HHTEpBAJA

paccoraacoBanus (Apec) MEWIAY aKCOIEHIPUTHOR (fan) H aKCOCOMaTHYEeCKOH
(Agc) crumyasauaMu. A. Aan= 60 mc, dac=50Mc, Apac=10mc; B. Aan=60Mc,
Bac=65 M, Apac=5 MC; B. Aag=60 Mc, Bac=T5 Mc, dpac=10 nc.
{Bo Bcex cayuasx uHTepBan At=:6 mc).

IIpH pHTMKUECKOM pa3ApakeHHH O6OHX BXOAOB 3(deKT noTeHIHaiunH ne
aKCONEHIAPHTHOMY CHHAINCy Ha GoJjee NMO3AHIX HMIYJIbCaX 3HAUHTENbHO pac-
LIHPAET BOZMOXKHHI HHTepPBaJ TeHePallHH CnafikoB At. OTO MOXeT HPOHC-
XOJHTh KaK 33 CUeT yBeJIHUCHHS Tmax, TAK ¥ YMEHbUICHAS Tmin.

DTH HPOLECCH OKAa3WBAIOT (0JbIIOe BJAHAHME U Ha BHXOAHyi0 aKTHB-
HOCTh, HefipoHa. Tak, IpH YC/IOBHH DaBeHCTBA CTHMYJHPYIOUIHX YaCTOT
pasjipa’KeHHs CYLIeCTBYeT ONTHMAaJbHBIH CIBHF MEXAy HaualaMu BO30YyXK-
JEeHHH aRCOINEHAPHTHOIO H aKCOCOMAaTHYeCKOro BXOJIOB, IIpH KOTOPOM KO-
JIHYECTBO CreHePHPOBAHHHX CNAAKOB PaBHO KOJHUYECTBY HMIY/1bCOB B KaXK-
JOM H3 NpecHHaNTHuecKHX BXOXOB. IIpu rakoM ciBHre Bes HHpOpManHud,
CCOTBETCTBYIOLasi UHTErPHPOBAHHOMY CHHANTHYECKOMY CHTHady, nepena-
ercsd K CJeLyIollell HePBHOI KJeTKe B TIONHOM o0beMe.

IIps apyrux c1BHrax NPOHCXOJHT HavualbHas mOTeDs nHGopvanHH, Tak
Kak reHepalus €naiikos HaUHHAeTCs NpH NOCTymdeni:d OoJiee NO3AHHX nNap
nMiiyabcos. TIpH caBurax ke, BHXOAAILAX 3a PaMKK uHTEpPBaia AT, HEHpoH
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He cpabaThiBaeT H NPOHCXOIHT TOJIBKO MOANOPOroBOe H3MeHeHHe MeMOpaH-
'HOT'O NMOTEeHIHAaJA.

TakuM 06pasoMm, H ¢ yUeTOM POLECCOB NOTEHUHAIHH OOIIHI MeXaHH3M
JeTeKTHPOBAHUs CHIHAJMOB COXPAHACTLA.

Ipu cTUMyJAsiHE OBGOHX BXOJIOB I10CJAEIOBATEIbHOCTSMH  HMIYJBCOB,
«CJIeAYIOWHX ¢ pPa3jHuYHOA YacToTOH, NpeACTaBjieHHAs HeHPOHHAsi ceTb MO-
JKeT NPOaBJIsiThL QYHKIHH Headtessi dyacToThl. [Ipu 3ToM, ecau uHTEpBAT
paccorJacoBaHus CTHMYJSHHA 10 BXoAaM Apac~AT, Ha BEIXOZe OyayT BbHI-
pabaTbiBaThCsl OJHHOUHBIE HMIYJABCH, a MPH YCJAOBHH Apac< AT—TIayKH
(puc. 2, a,6). Cayuadi At<Apac<CAT MOXKeT 1aThb KaK OJUHOYHYio (PHC.
‘2,B), TaK H MadedyHylo TeHepalHio O JABa HMIYJbCa B KamKAOH mayke.

3aMeTHM, 4TO uyeM GOJblle 4acTOTa paccorJacoBaHHs, TeM OoJiplue
KOJIHYeCTBO HMIY/IbCOB B Nauke, OJHAKO NPH COBMaJleHHH addepeHTHBIX
YacTOT TeHepalHsi CNafKOB NPOHCXOIUTH e OyAeT. ITO NPOHCXOAHT H3-3a
OTCYTCTBUS CJBUra B TpOLEecce HHTerpanHH BXOAHBIX CHICHAJOB, IPHBOJISL-
LIer0 ¢ TeueHHeM BPeMeHH K TAKOi 3ajepKKe MEXAy ONpeAe/eHHBIMH I1d-
paMH HpPeCHHANTHYSCKHX HMIYJbCOB, KOTOpas MO03BOJseT HHTErpHpOBaH-
HOMY MeMOpaHHOMY NOTEHIHAJly NPEeBBICUTh NOPOr BO36OYXKJeHHs HeHpoHA.

C ypoBHeM ¢nafikoBOH aKTHBHOCTH TeCHO CBsi3aHa Be/JIHYHHA JIATEHT-
Horo mepuojia 1,  KoTopas omnpelessieT NPOMEKYTOK BPeMEeHH OT Hadana
JefCTBHA BO3MYHIleHHs Ha ad@epeHTHHIe BXOAbB HeHPOHA O MOMEHTa IMO-
fIBJIeHHS NepBOro NoTeHUHasda jeHcTBHsi. OJHOBPEMEHHBbI) yder BO3OYXK-
JleHHS H aKCOCOMATHUYECKOT0 H aKCOAEHAPHTHOTO BXOJOB MOKAa3BIBAeT, UTO
IJHTeJbHOCTh JATEHTHOTO MNepHoja CHJAbHO H3MEHSIeTCs [OJ BJAHSHHEM
CABUra T MexJy HauaJaMH CTHMYJSIHA OPeCHHANTHYECKHX OKOHYAHHIL.

) me : 50" .o A
250 .
1 2
200 4 1
150 i . .. .
O it e
100 10 ms 100
50 b
mg 101 L L . el B
R v v O e ——r
3 6 9 42 15 18 2124 27 4 16 s 100
Puc. 3. Puc. 4.
Puc. 3. 3aBHCHMOCTL JIATEHTHOTO NEPHOAA OT CABHIA MeXKAy Ha4yajgaMH CTHMY-
JALHH OpecHHalTHUYeCKHX BXojoR. T, --JaTeHTHbU] MepHOA, ¢—CABHT MEXAY
HauagaMu CTHMyJsunil; [-—otHowenue TICIT akcoueHApHTHOrO BXOJa K aKCO-
COMaTHYECKOMY paBHO 1,15 2-—T0 xe caMoe oTHowenne pasHo 1,3. (Amniu-

TYJ1a aKCOCOMATHYECKOr0 BXOZ4 TOCTOSIHHA).
Puc. 4. 3aBHCHMOCTH NOPAAKOBOIO HOMEpa HMIYJbCa B aKCOCOMATHYECKO#i TO-
CJIe10BaTENbHOCTH, KOTOPHH NPHBOAHT K TEHEPALHH HEefipOHOM HepBOro CHai-
Ka OT HHTepBana CcTUMyJAnxd. A. BosOyxaenuwe BX0/10B HaYHHAETCst OJHO-
spemetito; B. CTHMyJsUHs aKCOCOMaTHUECKOro BXoJa HAYHHAETCs ¢ 3alepx-
Kol 6 McC.

Ha puc. 3 wasioctpupyercss 3aBUCHMOCTb T OT T A/ ABYX Pa3JIHUHbIX
-othouteHuit ITCIT akCoAEHAPUTHOTO BXOoAa K aKCOCOMATHYECKOMY NpH OAH-
HaKOBOH uyactoTe CTHMYJAALHH O0O0OHX BX0J0B. DPeskne H3IMeHeHHS B JJH-
TEJILHOCTH JIATEHTHOTO MNEepHOMa COOTBETCTBYIOT H3MEHEHHIO NOPAJLKOBBIX
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HOMepOB a(@EepeHTHBIX HMNYJbCOB, OTBETCTBEHHBIX 3a TCHEPAlHIo NepBoOro”
crafika, a npsAMble YUACTKH [0Ka3biBaloT H3MEHEHUs B JATEHTHOM NEpHOAE
NpH CHBHTAX, HAXOASIMMXCS B Npejesax BO3MOXKHODO HHTEpBata BHI30BA
notennuana Aeficteusa. OJfHaKO Haao OTMETHTb, YTO 3aBHCHMOCTD T orw
B rocJeAHeM cJyyae HequHefiHa, uyTo O6YCJIOBJIEHO HeJIHHEHHOCThIO Xap ak-
tepuctiku [ICIT cHHANTHYECKHX BXOOB. D10 MPUBOLUT K TOMY, YTO NPH
pas/JHYHOM cHJe pasipazKeHHsd NpecHHaNnTHIeCKHX OKOHYAHHH He CyllecTBY-
eT ONHHAKOBOH BEJHUMHBLI JATEHTHOTO INepHOja TIPH OJHOM H TOM XKe CABH-
re Mexj1y HayajaMH CTHMYJSILHH 1BYX BXOIOB. CileoBaTeNbHO, N0 Be-
augnHe T MOXKHO HE TOJBKO WaeHTHOHUUHPOBATL caM (akT HalHYHA 3a-
fepXKH (caBHra) B NpebsBJEHHH pasipaxeHHs Io AKCOCOMATHUECKOMY
BXOY OTHOCHTEJBHO AKCOJEHAPUTHOTO, HO H ONPEACIHThH ee SHAUCHHE.

VKasaHHOE sBJeHHe TO3BOJseT HEeHpOHYy ¢ ABYMs (GYHKIHOHAJIBLHO
pasJHUHBIMH BXOJaMH BBIIOJHATL KpOMeE ¢byHKUHI JeTekTopa COBIaAeHH
TakKe (YHKIHH (asoBOTO [eTEKTOpa, T. e. OJHO3HAUHO pearHpoBaTh Ha
CHBHI MeXJV HaualaMu DHTMHUECKHX BO3MYUIEHHH adepenToB.

CHOXHBI XapaKkTep H3MeHEHHs JUIMTEJIbHOCTH JaTEeHTHOro MEpHOAA,
4 3HAYUMT M CBSSAHHONO ¢ HHM YPOBHsA CIAafKOBOii aKTHBHOCTH, HaGmioaa-
eTCs M TIPH H3MEHEHHH YacTOThbl NPECHHANTHYeCKOH CTAMYJAUHA DO OLHO-
MYy BXOLY C COXpaHeHHeM TOCTOSHHOIO MEXHMNYJIbCHOTO HHTEpBaJiano Apy-
romy. 910 0ByCJOBIEHO B OCHOBHOM H3MEHEHHEM HOMepa HMmyJpca B IO
CJ1e0BATEAbHOCTH H3MeHAemoll addepeHTHOH CTHMYJISLHH, TPH KOTOPOM
MHTerpalus ONpeleJeHHofl Maphl NPeCHHANTHYECKAX HMIYJILCOB J0CTa-
TOUHA AJIA TeHepalHHu cnaBka. ,

B BLIUHCJAHTEJILHOM 3KCTEpPHMeHTE H3MEHeHHEe YacTOThl HEPBHBIX HM-
nyJabcoB 0T 10 no 100 mMn/cex B JoraprpMHIecKOil LIKaje NMPOBOLHJIOCH:
Ha aKCOCOMATHUECKOM CHHalCe, a HHTepBaj CTHMYJAIHH  aKCOACHIDHT-
HOTO CHHamnca TOANePHKHBAACA TOCTOAHHBIM H paBHBIM 75 mMc (pHC. 4).
3HaunTeNbHble W3MEHEHMS B NOPSAKOBOM HOoMepe HMIyJbCa aKCOCOMAaTH-
YeCKOHl NOCIeNOBATENbHOCTH, OTBETCTBEHHOTO 3a renepalido MOTEHUHaMA
neficTBHA, HabJI0Aa0TCst B C¢Jydyae OAHOBPEMEHHOTO BO3MYVILIEHHA o60HX
Bx010B. OHH BO3HHKAIOT, KOTJa HMeer MecTo npuO/3uTeInHas Kpart-
HOCTL AKCOCOMATHUECKOH YacTOThl CTHMYJALMH aKcOAeHipHTHOH. Oana-
KO IPH CTPOTOM YAOBJETBOPeHil VCIOBHI

i
Aac = — dag H Ay > A7, .

rae Awo M Aag—COOTBETCTZEHHO HHTEPBANH CTHMYJIAIHA akcocoMaTHie-
CKOTO M aKCOLeBApHTHOro BX010B, a K=1,2,.., Hei’pon GyAer HaXOIHTBCA
B II0/IIOPOTOBOM DexKHMe,

[Ipu BHIUEYKA3aHHLIX NapaMeTPax TaKHMH «KPHTHUECKUMH» HHTEPBa-
JIAMH SIBJSIOTCSL CJIeNVIONHE HHTEPBAJBl CTHMYJSLHE aKCOCOMATHYSCKOrO
Bxoaa: 25 mc, 50 Mc, 75 MC # Aajiee ¢ npomexryTkoM 25 mc. Tem He menee
(GaKT AJMHTEABHONO MOJYaHHs HAH cpabatbiBaHHsig Ha HEKOTOPOM HMIYJb-
ce, HMeloLIeM 6OJbIIOH MOPSAKOBHI HOMep, NO3BOJIsieT NPeANo/IoKHT: KPAT-
HOCTb apdepeHTHRIX IOCHIIOK CHTHAJIOB.

Ecny cTHMYyJasIHs aKcoCOMaTHIeCKOT0 BX0JA HaulHAaeTcs C HeKOTOPOH.
sanepxkoli (puc. 4,6), H3MeHCHHS B NOPSAKOBOM HoMepe HMIiyJbca, BH-
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‘3b{BalOLlero CHAfK, MeHee 3HAYHTEJAbHB BBHAY TOTO, YTO HAa «KPHTHYGCKHX»
4acToTax CYLIeCTBYWOUIHH CABHT (B JaHHOM ciaydae 6 Mc) J0CTATOYeH Js
_MOCTHIKeHHS HHTerpHPOBaHHOIO MeMOGPaHHOrO NOTeHUHala YPOBHA mOpora.
TIpn Apyrux yacToTax BO3HHKAeT CBOe0OpasHoe JBUKEHHe HMIYJIBCOB O~
HOH MOCJIeJOBaTEdbHOCTH OTHOCHTRJIBHO APYroH (cM. TakxKe pHC. 2), mo-
asToMy Hefipon Gyner cpabaThiBaTp Ha JOG0H 4acToTe Uz 3aJaHHOTO JHA-
TasoHa. ‘

OtMmeTHM, yro OO0HapyXKEHHble Y HEHAPOHOB C ABYMs BXOZAaMH BO3MOXK-
HOCTH ONpejeJeHHbM 006pasoM pearHpoBaTh Ha [OOCTYAaoMyw uHpOpMa-
‘HHIO H JeTeKTHPOBaTh, a(depeHTHHe MNOCHIKY CHIMHAJNOB NPHHHHAHAJIBHO
‘OTJIHYAIOTCSl OT paHee ONHCAHHHIX [4], rae BCA OTBETCTBEHHOCTb 3a TakKoe
TrOBeleHHe NpPHIHCHBAJIACL HEKOTOpPOoH [AeHAPDHTHOH CTPYKTIYpe, a BaxHne
‘Mpolecchl JHHAMHKH CHHAaNMTHYeCKOH nepejauH He PacCMAaTPHBAJIHCH.

Takum o6pazoM, MpOBeJeHHBle BHIYHCJAHTEIbHBIE 3IKCIIEPUMEHTH C
'HeAPOHHBIMH CeTSHIMH, HMEWINHMH NHHAMHYeCKHe CHHANTHYECKHE 3JIeMEeHTHI,
MO3BOJIMVIH  BBHISIBATh Y HEHPOHOB ¢ ABYMs (YHKIHOHAAbHO PAaSJHYHBIMH
‘BXOJaMH CNOCOGHOCTh DeajH30BbIBATh HEKOTOPble HH(POPMAaUHOHHble Mpe-
06pa3oBaHus, B YaCTHOCTH, BHIMNOJHAThL ofpelle/leHHble QYyHKUHH AeTEKTO-
POB H JIOTHUECKHX Npeo6pasoBaTesefl NOC/AeI0BaTeNbHOCTEH apdepeHTHBIX
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0. A. BOAXYAH, H. P. MAJATOBA, XK. C. CAPKHCHH, C.I. CAAKAH

Wucrntyr aooaorun AH ApmCCP, Epepan

B XpOHHYECKHX ONBITZX HA OeblX KPHICAX YCTAHOBJIEHO, 4TO HOCJE TIOBPEeX-
JEHUA OrpPajibi MO3ra B MHOTOXOROBOM Jabupunte y Oe/biX KPHIC Bbifiajaer
panee BblpabOTAHHBIE HABBIK, H AJs €ro BOCCTAHOBJAEHHS TpefyeTcs HORONHH-
TeJbHA# TPEHHPOBKA. BOCCTAHOBJNeHHbe pedyiekcH coBepuwalotes ¢ OGoabored
Jatenuuel, ueM 10 ONepallMH. Y iIpeABapHTE/bHO ONEPHPOBAHHEIX KpHIC 3a-
MEAAARTCH CKOPOCTH BRPAOOTKH YCJAOBHBIX De(JEKCOB.
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