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OxaspIBaercs, UYTO 3aWKaHWE, KaK (EHOMEH HapylIeHHs pUTMa pEYd, MOXKHO
paccMaTpuBaTh ¢ MO3UIMM TEXHUYECKON aKyCTHKH. Kak M3BECTHO, aKyCTUYECKU T'OJOCOBBIE
3BYKH peuM (OPMHUPYIOTCS T'OJOCOBBIMM CKJIAJKaMH, NEepUPEpPUNHBIMU pEe30HATOpaMH U
aApTUKYJISITOPAMUA  pPEYEBOTO TpakTa (TMOJOCTh pTa, HOca, TYOBI, SI3bIK, 3YyObl U T. I).
HcrounnkoMm sHEpruM BO3HUKAIOLIUX aKyCTUYECKUX KOJIEOaHU SIBJISIETCS BO3LYIIHbIN OTOK
U3 JIETKUX.

VYnpasnenue peueBor nepudepueit OCylIecTBISIETCS, B OCHOBHOM, CO CTOPOHBI MO3ra.
OpHoit W3 (QyHKIMHA TaKoOro YIpaBlieHHs sBisgeTcs (OpMUpOBaHME Hayaja M KOHIA
rOJOCOBOTO CEerMeHTa B peud. VHbIMH cjoBaMu, ympasieHHe (HOPMHUpPYET PHUTM peEuu.
OCHOBHYIO 3JIEKTPHYECKYIO SUEHKy Mo3ra Mbl OyneM Ha3blBaTh HEMpPOHOM. 371eCh MBI
BOCTIOJIB30BAJIUCh TPOCTEHIEH MOJAEIbI0, CHOCOOHOW OmMucaTh AJIEKTPHUECKUE CBOMCTBA
HelpoHa ¢ y4eToM (ha3bl €ro COCTOSIHMSA: KOHJEHCATOPOM (MJIM MHTETPaTOPOM) C YTEUKOii,
UCITyCKAIOIIUM, [0 JOCTHXEHHMI0O HEKOTOpPOro Iopora, uUMmyibc. OTo Mojnenb Leaked-
Integrator-and-Fire (LIF-momens) [1]. Kak wu3BecTHO, MOTEHIMAl TaKOro HHTErpaTopa
ONMCHIBAETCS OCUMWUIALMSAMU B BHJIE NEPUOAMYECKON MOCIEI0BATENIBHOCTH HUMITYJIbCOB C
nepuonoM cnefgoBaHusi ~Imc, mnostomy LIF-monmens Ha3bIBaeTcsi TakKe MOJEIBIO
OCLHMJUIMPYIOIIEr0 HHTErpaTopa WIA IPOCTO — MOJEIBI0 OCLWIIATOpA. DJIEKTPUYECKU
(YHKIMOHMPOBAaHUE MO3ra MOXHO MpPEICTaBUTh cebe Kak HEKOTOpOe HEeIMHEHHOe
B3aMMO/JICHCTBUE TAKUX OCHWLIATOPOB. B3anMMOAENCTBHE OCHMIUIATOPOB XAPAKTEPU3YETCS
HEKOTOPOW KOHCTaHTOW cBs3U [2]. Ecinu moTeHIman B MHTETpaToOpe MPEBBILIAET HEKOTOPHIN
HOpOT, NPU KOTOPOM IPOUCXOAUT UCIyCKaHME MMITYJIbCa, TO 3TOT MHTErPaTOp Ha3bIBAETCS
AKTUBHBIM. AKTUBHBIM UHTETPATOP MOXKET B3aUMOJEHCTBOBATh C COCETHUMHU UHTErpaTOpaMu
TBOSIKUM 00pa3oM.

1) AKTHBHBII MHTErpaTop MOXKET BO30YX/JaTh BPEMEHHYIO OCIIUIALHMIO MOTEHIHAla B
COCETHEM MHTETPATOpE, IPHU STOM IIMKOBOE 3HAUYEHHE NTOTEHLIMAIA MIPEBBIIAET nopor. B atom
Cllydae OH Ha3bIBaeTCA «BO30YKIAIOIIUMY HUHTETPATOPOM.

2) AKTUBHBIN MHTETPATOP MOXKET U «3aTOPMO3UTH) MOTEHIMAI B COCEHEM HMHTETpaTope
710 YpOBHS HU>KE Mopora. Torna oH Ha3bIBaeTCs «TOPMO3SIIMMY» UHTEIPATOPOM.
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OTHOCUTENBHOE YHCIO «BO30YKIAOMUX» («TOPMO3ALIMX») B EIUHULYY BpPEMEHU
MHTErpaTOpPOB  Ha3bIBaeTCs «BO30YyKIaromiei» («TOpMO3dllel») aKTUBHOCTbIO MO3ra.
AKTUBHOCTH HM3MepstoTCs B repuax. Ha nepudepun 3T akTHUBHOCTH IPUBOJAT (C MTOMOIIBIO
CHELMANbHBIX KIETOK) K HATS)KEHUIO MBIIIIL] T'OJIOCOBBIX CKJIAJOK, a TAKK€ K HATSKEHUIO
JPYTUX MBIIII] PEYEBOr0 TPAKTA, NPUBOIALIMX B JBUKEHUE, HAIIpUMEp, Auadparmy Jerkux,
TOJIOCOBBIX CKJAJ0K, Try0 u T.A. TakuMm o00pa3oMm, OMUCAHHOE YIpaBiieHHe (U3HICCKU
peanu3yeT CerMEHTalUI0 pe4eBOro curHana. Ipyrumu cioBaMu, oHO GOPMHUPYET PUTM PEUH.

OOwenpuHIATO CYUTaTh, 4YTO 3aWKAHUE €CTh (EHOMEH OTKJIOHEHHsS pUTMA pPEUH
3aMKaOIIEerocsl MalueHTa OT pUTMa HOpPMalbHOM peun. B Xome MHOrosieTHux
OKCTIEPUMEHTAIBHBIX HCCIEOBAHUN MBI yOeAMINCh, YTO OTIMYAIOTCS KaK CpeaHHe
JUTATEIFHOCTH CETMEHTOB, TaK W WX KOX(PQPHUIMEHTH BapHalUh. DKCIIEPHUMEHTAIBEHO
YCTAaHOBJICHHBIH KPUTHUYECKHUM MEpexoj] OT pUTMa PeUYu C 3allMHKAMU K PUTMY HOpPMaibHOMN
peud TMO3BOJWJI HAM MPUHATH THUIOTE3Y O TOM, YTO CETMEHThl pUTMa MOJUUHSIETCA
KBaJIpaTUYHOMY OTOOPa)KEHUIO C YIIPaBIISIOMIUM mapameTpoM [3, 4]. MccnenoBanus 1eTckoit
(GOHETHKH, a TaKKe H3y4YeHHE pa3IUYHBIX (OpM 3aWKaHUs yOeausao Hac B TOM, YTO
YOPAaBIAIOMNA  TapaMeTp  OTOOpaKeHUST  HMMEeT  HEHpO(PHU3MOIOTHMYECKHH  CMBICI
CTOPMOXKEHHS». IDTO «TOPMOXKEHHE» CYLIECTBYET B COOTBETCTBYIOLIEM 3BEHE MEpapXuu
HEHPOHHBIX CTPYKTYp, OTBETCTBEHHOM 3a PUTM, KOTOPBIH HAONIOAAETCA B ONPEICICHHOM
BO3pacTe WJIM TPH OIpENeNIeHHOW (QopMe 3aMKaHHsA. 3aKOH KBaJAPATHYHOTO OTOOpaKEHUS
UMEET TEOMETPUUYECKOE MECTO TOYEK, COOTBETCTBYIOIUX YCTOWYHMBBIM COCTOSIHUSIM
OTOOpaXXeHMsI, JPYTMMH CJIOBAMM, YCTOMYMBBIM HPOJODKUTEIBHOCTSAM CETMEHTOB pPUTMA.
OTO TreoMEeTPUYECKOE MECTO YCTOWYMBBIX COCTOSIHUM Ha3bIBae€TCs CIEHapUeM pPHUTMOB,
MOTOMY YTO MEPEXOJbl MEXIY COCTOSHUSMU COOTBETCTBYIOT, B YAaCTHOCTH, PETYJISPHBIM
pUTMaM JIETCKOH <JICTICTHOI» pedd W PUTMaM TOBTOPSIOMIMXCS 3alIMHOK paHHEW (GOpMBI
3aukanus. llog BIMsSHMEM Bce BO3pAacTAOIIEr0 TOPMO3ZHOIO BIUSHUS KOPbl MO3ra pPUTM
HOPMaJbHOM pe4Yd CTaHOBUTCA HpperyispHbiM. OJHAaKoO Tpu JalbHEWIIEM pocCTe
TOPMOXKEHHUSI TOSBISAIOTCA 3alMHKM HEBPOTHYECKOTO XapakTepa B BHUJAE Iay3 MOJIYaHUS,
nepceBepanyii u T. 1. Takast ¢popma 3aMKaHHs, COTPOBOXKIAIOMIASACA KaK 3alIMHKAMH B BHUJIC
NOBTOPOB, TaK W HEBPOTMYECKMMH 3alMHKaMH, HOCUT Ha3BaHUE YCTOMUYMBOTO,
«XPOHUYECKOT0» 3auKaHMsl. IMEHHO Takoe 3auKaHue SBJISETCS «KaMHEM MPETKHOBEHUS IS
Bpauel-KJIMHUIMCTOB, TaK KaK [Js PEeIyKIUH 3alUHOK-TIOBTOPOB TpeOyeTcs yBEIMUYEHUE
TOPMOXKEHHS B PEUEBbIX HEWPOHHBIX LIEHTpax, a Uil PEeOyKIUH HEBPOTHYECKHUX 3alMHOK,
Ha000pOT, TPeOyeTCs CHUYKEHNE TOPMOKEHHUS B PEYEBBIX LIEHTpax [3].

OmHako 3TO MPOTUBOPEUNE MCUE3AET MPH YUETE JIMHEHHOM 3aBUCUMOCTH, CYIIECTBYIOIICH
MEXJy «TOPMO3SLICI» aKTUBHOCTHIO M YIPABISAIOIIMM IapaMeTpOM B CIEHApUU PUTMOB
peun [4]. C nmpyroit CTOpOHBI, MOXXHO TIOKa3aTh, YTO NPH Y4Ye€Te KOHEYHOTO BPEMEHU
pacnpocTpaHEeHUs] B3aUMOJICHCTBUS MEXIY COCETHUMH HEHPOHAMHU-OCLUMIUIATOPAMHU TOJIBKO
JUILb «TOPMO3SIILas» MOMYJALUsS OCUUUIITOPOB CHOCOOHA OpraHU30BBIBATH CHHXPOHHbBIE
kjactepsbl. [Ipu 3ToM BO3MOXKHBI TpH pexuma [2]:

1) OcumnnsaTopsl PYHKIMOHUPYIOT CUHXPOHHO MPU CPEJIHUX 3HAYEHUSIX KOHCTAHT CBA3H

MCKIAY HUMMU.
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2) Ocuumiarops! (GYyHKIMOHUPYIOT B MpOTHBOGA3ze MPU HU3KUX 3HAYEHUSX KOHCTAHT
CBSI3U.

3) [Ipu nocTtaTo4HO OOJBIINX 3HAYEHUSX KOHCTAHT CBS3M CHHXPOHU3AIMS Hcue3aeT [2].

Ot (PakThl COTNacyloTcs C pEUIeHHEeM IIHPOKO HCIOJIb3YEMOTO0 B THAPOAKYCTHKE
ypaBHeHuss @okkepa-Ilnanka s TUIOTHOCTH OCHWIISTOPOB B CIIy4ae «TOPMO3SILIEH»
akTUBHOCTH [1]. JIeWCTBUTENIBHO, «TOPMO3AIIash» aKTUBHOCTH MPEJCTABIISAECT COO0N MEIJICHHO
OCHWJUTMPYIOIIYI0 (YHKIHUIO BPEMEHH, IOCTEIIEHHO 3aTyXarollyld K (OHOBOMY YPOBHIO
AKTUBHOCTH, KOTOpBIII  COOTBETCTBYET IIOJIHOM  JECHHXPOHU3ALMUU  «TOPMO3SIIHAX»
uHTerparopos B Teuenue 200 mc [1].

MO’XHO NPEeAnoNnoKUTh, YTO BCIUIECKH MEJJIEHHBIX OCLHMJUISILIMM TOPMO3HOM aKTHUBHOCTH,
KOTOpbIe mIsATCst 0KoJo 40-50 MC W HaxoAsATCs BhINIE (DOHOBOTO YPOBHSI «TOPMOXKECHUS,
IPUBOJAT K TOSABJICHUIO XApAaKTEPHBIX JUISl TOBBIIMIEHHOTO TOPMOXEHHSI HEBPOTHUYECKUX
3aMHOK IIPU «XPOHUYECKOM» 3aWKaHMU. Beriecku, Haxoasuuecs: Huxke (OHOBOTO YpOBHS,
OPUBOJAT K IOSIBICHUIO 3allMHOK-IIOBTOPOB C CYAOPOXHOW OKPACKOW, XapaKTEpHbIX IS
MOHWKEHHOTO TOPMOXEHMsI. B mobp3y Takoil TpaKTOBKU CIY>KUT XOPOIIO M3BECTHBIM (axT,
YTO YaCTHYHAas OJIOKMPOBKA KOHCTAHTHI CBSA3HM MEXKIY MHTErparopaMu ¢ nomouisio FAMK —

MeauaTopa BEACT K BOSHUKHOBCHHUIO TCX WJIM MHBIX CYJOPOKHBIX HpOSIBJ'IeHI/Iﬁ [5]
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