dH3HOJIOTHYECKHI JXYPHAJI 1981, 1. XXVII, Ne 2

YIK 612.823
10.B.MMonos

O YACTOTHO-BPEMEHHBIX MAPAMETPAX
KOAHMPOBAHHSA AKYCTHYECKHX CHUTHAJIOB
B YJIMTKE OPTAHA CJIYXA

HecmoTpst Ha GoJblloe KOJHYECTBO PaboT, NOCBAMIEHHBIX Npoleccam
KoaupoBanusi akycTuyeckux curHasos (AC) B yJaHTKe, 10 CHX NOp HET
eMHON HENPOTHBOPEUHBOIl TEOPHH, CBAShHBaiouiel mpeoGpasosanue AC ¢
ollpe/ieJIeHHBIMH THAPOMEXaHHYECKHMH MpoueccamMu B yantke. CyllecTsyio-
HiHe TEOpHH — Pe3OHaHCHas, TenedoHHas, Oerymux H CTOAYHX BOJIH —
JHIIB B KAKOHf-TO CTENeHH OTPa)KaioT Te€ HJH HHbIE CTOPOHBI Hpolecca Ko-
AHPOBAHHS B YJHMTKE, HO HH OJHAa W3 HHX HE Jla€T NOJHOro OOBACHEHHS
NOJyYEHHBIX SKCIePpHMEHTANbHBIX JaHHBIX.

Ecau mpouecc KOAHPOBAHHS HHTEHCHBHOCTH C KauyeCTBEHHOH TOYKH
3penusi cyuraercss B Ooublielt HJM MeHbUleli CTENEeHH BHIACHEHHBM, TO O
KOJMPOBAHMH YACTOTH 3TOro Heab3s ckasartb. HamGosee sornunoit u mpoc-
Toli ¢ TOURM 3peHusi KoaupoBanus yacroTel AC mpejcraBisieTcsl pesoHaHC-
Has Teopus lexbmrosbua. OfHAKO NPH TIIATEJbHOM H3YUEHHH (QHIHONOTHH
yAuTKH OKasajoch [6], uTo B yJMTKe HET yC/JOBHH, AOCTATOYHHIX AJs NPO-
1eccoB, mpeanonareMbix Teopueit enpmrosbua. Bekemn BHABHHYJ TEOPHIO
xozupoBanus AC B yJHTKe, KOTOpasi NOJNyYHJa HasBaHHE TEOPHH Geryumux
posn. OH, B WacTHOCTH, nucan: «B pafione o6acTd MakCHMyMa aMILIHTYABI
MB Ha6aOfand BOJIHH, paclpocTpaHsiollHecs M0 HaNpPaBAEHHIO K reau-
Korpeme. OTH BOJHE GHIH CTOMb CAAGBHIMH, 4TO TOC/AE OAHOTO HAH ABYX
NepHOAOB KOo/eGaHHii OHM [eJajHuCh jajee HEBHAMMBIMH, HO Mbl BHICIH
JOCTATOYHO YETKO, YTO JJIHHA BOJIHBI CHABHO yMEHbIIAeTCs Ha MyTH K re/n-
korpeme» [1]. Bexemn O6HapyXui TakkKe, 4TO BpeMS ABHIKEHHs BOJIHH
K FeJIMKOTpeMe /IS YAHTKH Ye/JOBeKa COCTaBJIsIeT OKOJIO 5 MC.

[Mocne o6uapyxenus Gerymux BoaH Bexemn renedonHas TeopHs Pe-
sepdopia M TEOPHS CTOAYHX BOJNH DBajbla HE NOJNYYHIH JOCTATOUHOrO
pACIPOCTPAHEHHs] H3-33 OTCYTCTBHSI OOBEKTHBHHIX (DAKTOB, KOTOpLIe NOA-
TBEpPIKAaaH OBl STH TEOPHH.

Ipu neficrsuu Ha crpemeuko yautkn AC pasmBIX MO YaCTOTe HabJ110-
jaercs yBeJuueHHe aMIUIATYAbl KojeGaHu# 6a3u/ifpHON MemMOpaHBl B CTPO-
ro OnpefeJeHHBX s Kaxjof 4acTOTHl MeCTax, T.e. sIBJIeHHE pe3oHaHca,
yro coraacyercsi ¢ Teopeil I'enbmrosibua. Ilpencrasienne 0 KOAHPOBaHHH
yacrorst AC, ocHoBaHHOe Ha Teopum lenbMrosiblia, MOJNYYHJIO CBOE OTpa-
JKeHHe B TEOpHH «MEeCTa», COTJIACHO KOTOPON 4acToTa KOJAMpyeTcs Ha oc-
HOBE PE€30HAHCA COOTBETCTBYIOLEro MecTa 6asunapHOii MeMOpaHBl ¥ TNpH-
MBIKalOmell K Hemy IPYNNb BOJIOKOH C/AyXOBOrO HepBa, a HHTEHCHUBHOCTH —
IJIOTHOCTBIO MOTOKA HMIIYJIBCOB, HAYIIHNX B 9TOH rpymnime BOJOKOH.

C TeopHell «MecTa» COIIACYIOTCS CJeAyiomHe paKTh: 1) akycruueckas
TpaBMa CHJbHEIM TOHOM BHISHBaeT MOBPEXJeHHe OrpAHHUEHHOTO YUacTKa
KOpTHeBa OpraHa W NOTEPIO C/yXa TOJBKO B YaCTH AHANA30HA CHYXOBOrO
cnekrpa [9]; 2) nokanpHBIe MeXaHHYECKHE MOBPEX/EHHs KOpTHEBA OpraHna
TaKXe NPHBOAAT K NOTepe CJyXa JHIIb B ONpPEJEJeHHOH 4acTH CJAyXOBOro
auanasosa [12]; 3) makchnMma/bHas BeJMYHHA MHKPOQOHHEIX NOTEHIHAJNOB
perncTpupyercs B o6jacTn HauGoabuiero mpornba 6asunsipuoil MeMOpaHH,
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AJis BBICOKOYACTOTHBEIX TOHOB — B 0a3ajIbHOA YacCTH YHTKH, A1 HH3KOYaC-
TOTHBIX — B anmuKajbHO# [13].

Onnako, HecMOTPS Ha MNpHBEAEHHBIE (AKTHl, He BCce HCCAEIOBATENH
NPH3HAIOT TEOPHIO «MeCTa» eJHHCTBEHHO Bo3MoxHOW. Emie mo obmapyxe-
HHs NOTEHUHAJOB JeHCTBHS B HEPBHBIX BOJIOKHax Pesepdopa mnpeamoso-
HCH, 9TO YACTOTA TOKOB JAEHCTBHS CJIYXOBOTO HEPBA MOMKET BONPOH3BECTH
uacrory spyka [11]. B nambueiimem Yusep paspaGoran sty TEOpHI0 Yac-
TOTHOTO KOAHMPOBaHHs, KOTOpas MOJYYH/Ia HasBaHHe TeopuH «3aimna» [14].
OZnHako, NOCKO/bKY YaCTOTAa PaspsiioB B OXHOM HEPBHOM BOJOKHE He MO-
KeT CT4aTh BbIUIe HECKOJbKHX COTEH HMIYJIbCOB B CEKYHAY, TO KaXKJ0e
BOJIOKHO «NpHBSI3aHO» TOMBKO K Olpeje/enHoi ¢pase Tona. Eciu sra Teopus
ClipaBe/lIHBa, TPYAHO OOBACHHTH KOAHPOBaHHEe yacToTh AC cJ0KHOK op-
MEI, T.K. AJs 5TOr0 HEOOXOJAMMa CHHXPOHHAS  AKTHBALHS BOJIOKOH CpPasy
AJIsL BCEX HACTOT FapMOHHYECKHX cocTasisuomux. CorsacHo Teopun Yuse-
pa, paciiH(poBKa 3aKOJHPOBAHHON 4aCTOTH MPOM3BOLHTCS BHICIIHMH OT/e-
JIAMH CJYXOBOH CHCTEMBEI.

Teopusi «sanna» nosyunia CHIbHYIO NOAAEPHKKY Tocae OGHAPYIKEHHS
Bekewn Bosn, Gerymux no Gasuasipuoit memGpane. Bmecte ¢ Tem He OTBep-
Faercst NPHHLMI «MeCTa», YTO B COBOKYNHOCTH C TeopHell Gerymux BOJIH,
AOJIZKHO TIpe/inosiaraTh HaJHYHE [EeTEKTOPOB CKOPOCTH Geryiiell BOJHBI s
00BbSICHEHHS KOJAMPOBAHHS HACTOThl HA OCHOBAHHH H3MEHEHHS ckopocTtu Oe-
Tylled BOJIHEI B 3aBMCHMOCTH OT uacToThl AC, 06ocHOBaHHOTO Dekemn
[7]. Hekoropsie uccnenosarenn [2, 3] NpPHNHCHBAIOT (PYHKUHH 5THX Je-
TEKTOPOB CHHPOHEHpOHAM KOpTHeBa oprana. OAHAKO, €CJAM B OCHOBe Ta-
KOro KOAMPOBAHHS JIEKHT MeXaHHSM Oerylux BOJIH, TO HEOOXOAMMO HpH-
HHMaTb BO BHHMaHHe HX OTHOCHTEJBHO MeJJEHHOe pachpocTpaHeHHe. D10
0GCTOATENBCTBO BhI3HIBAET HEKOTOPOE COMHEHHE B TOM, UTO Mepefaua SHep-
rad AC K onpesieieHHol 30He KOPTHEeBa Opraxa NPOHUCXOJUT NOCPEJCTBOM
Gerymeii Bosnel. Heo6XofuMo Tak:kKe OTMETHTB, YTO BCe JAAHHBIE O KOJAHPO-
BAHMH B YJHTKE OBUIH NOJYyYeHHl [JIsi CTAIHOHAPHBIX (YCTAHOBHBUIHXCS)
NpOILEccoB, T.€. NpH INoAaye JJIHTENbHHIX HENPEepHBHBIX CHrHagoB. Ilpu
TAaKOH MeTOJIHKe HeBOSMOMKHO OOHAPYKHTH 3aBHCHMOCTb MPOIECCOB Iepe-
Aaud HHGOPMALMH B YJIHTKE OT CKOpocTH Gerymeli Bounb. ITocKosbKy y
uesjoBeKa Geryliasi BOJHA PacmpocTpaHsercss K PeJMKOTpeMe NPHMEpHO 3a
5 mc [1], 10, corviacHo TeopHH «MecTa», MPH OJHOBPEMEHHOH Mojaue IBYX
TOHAJBHBIX HMIY/bCOB BHICOKOH H HH3KOH wactor (momyctuMm, 16 kI'm u
50 kI') ux Havaja CABHHYTCH B yJMTKe He MeHee ueM Ha 4 Mc. 710 sBJe-
HEe HaGaIONa/Ioch Ha SIEKTPHUECKHX MOJNENSAX YJHMTKH, XOTs aBrop [5]
HE CTaBHJI mepei coboi safauy — ONpeleNuTh BPEeMEHHBIE 3aJePKKH OTBe-
T0B 6asuiisipHofi MeMGpaHHl, a JIHIIb NPEJCTABHTEAbCTBO YACTOT B PasjiHy-
HBIX €e TOUKaxX, TeM He MeHee Ha PHCyHKaxX B paGoTe ykasaHbl YeTKHE Be-
JHYHHLL 3a/lepXeK TOSBJEHHsI OTBETOB MeMOpaHBl B 3aBHCHMOCTH OT pac-
CTOSIHHA IO cTpeMeuka H oT yacTorhl AC. .

Mu HccaefoBanu posb MexaHusma Geryuieil BOJHB B Tepejaue aKyc-
THUECKOro curHaza B yjaurke. Ilpeanosnarasock, 94To B ciaydae KOAHPOBAHHS
wactorsl AC ¢ momoupbio Geryuieit BoJHB Ha OasuwispHoli MeMOpaue, a
TaKXKe YYHTHIBas MNPHHIHI <«MecTa», JOJKHA CYIIECTBOBATh BpeMeHHAs
3a/lepXXKa MOMEHTa IOsIBJeHHA MHKpo(oHHOro morenumana (MII) B oreer
Ha HH3KOYAaCTOTHBIH HMIIYJbC IO OTHOLIEHHIO K TAaKOMY e BBICOKOYACTOT-
HOMYy (HJH XK€ MOMEHTOB JOCTHXKeHHS MakcumymoB MII cooTBercTBeHHO
NpH Tex XKe uacrorax). Tounoe uaMepeHHe yKasaHHON BpeMeHHOH 3ajepx-
KH H COCTaBHJIO 3ajlauyy HCCJIe0BaHHS,
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MeToauka HCCaAea0BAHHIA

MceneoBanys. NPOBOAK/IACH B S/]CKTPOSKPAHAPOBAHHOMK H 3BYKO3ar/ylIeHHOH Kamepe
eMKOCTBIO OKOJIo 80 M? ¢ ypOBHeM COGCTBEHHOTO Hiyma B jJHana3sone dactor 63—20 000 I'n
we Gonmee 14 nB. Jlas [OMOJHHTENBHONH BSal(HTH OT SJEKTPOMATHHTHEIX MOJEH 3JMEKTPOAH-
HAMHYECKHX H3JydYaTeNell KHBOTHOE BO BpPEMH IKCIEDHMEHTa MOMEali B HeGOJBIIYI0 Ka-
Mepy M3 MeJKosueHcTofi ceTkH. VismepeHne YpOBHS HABOAMMBIX MNOMEX GBLIO [IPOH3BEIEHO
Ha 3JeKTpHUECKOH Mojean B BHie GUdHASPHOH cnupaiu ¢ o6beMHEIMH pasMepamu, 6ams-
KHMH K oOnbemy Kowkyd., CmHpansh MOCHELOBATENBHO COEMHHANH C CONPOTHBJICHHEM 3,3 xOm,
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Puc. 1. 3nekTpHuecKne TOHAJbHEIE UMOYJLCHl HA BEIXOJE reHeparopa.
Bepxauft Jy4 — CTPOGHMIYILE, HHIKHHI — SJAEKTPHYECKHI ToHanbHB HMOyasc. A —wactora 342 I,
B — 9226 I'n.
Puc. 2. CyMmapHbie 3JeKTPHUECKHE OTBETHl YJMTKH Ha aKyCcTHYeCKHe TOHAJbHble HMIYJb-
cul uactorolt 342 I'm (A) u 9226 T'y (5).

Bepxuuil Y4 — CYMMApHEI OTBET YJAHTKH, HHMHHA — AKYCTHYECKHI! TOHANLHHIA HMIYAbC (ra cym-
MapHOM SJEKTDHIeCKOM oTBeTe A — B ero Hawuafe H KOHIE — BHAHB MHKDODOHHBIE NOTEHNHAMLI PEAK-
wifi BelicoKodacToTHOl YacTH GaauaapHofl MemOpaHml),

KOTOPOE COOTBETCTBYET CONMPOTHBAEHWIO BHyTpenHero yxa. [Ipu mnopaue na moneis, mome-
HIEHHYI0 B 3KPaHHPOBAHHYIO KaMepy AC wuntencusHoctbio mo 114 aB yposenb HaBoAHMOI
momexs He TpeBinan 2,2 MxB ¢ MakcHMyMOM Ha wacTore 625 I'm. B ycnosmsx skcmepw-
MEHTA HA KUBOTHOM [OMeXa MPaKTHYECKH OTCYTCTBOBAJA.

' HccnenoBanHs TPOBEJEHH HA JEBATH KOWIKAX Maccoit okoso 1,5 Kr, KOTOPEIX Hap-
KOTHIHPOBANH BHYTPHODIOUIMHHEIM BBejeHHeM HemGyTana (40—60 wmr/xr). PerncrpupoBa-
au. cymmapuutit otBer yautkd — MII u moTtennman AeficTBHA C/IYXOBOrO Hepsa. AKTHBHBI
9€KTPO/i NOMEmani HA OKHO YJIMTKH, HHAH((EPEHTHHI — HAa MbIUIEL IIeH. Annapatypa
¥ MeTOjHKa perscTpanud GHONOTEHNHANOB onucaner panee [4]. [Jlia cospmanHis KOPOTKMX
AKYCTHUECKHX TOHAJLHEIX HMIYJIBCOB Pa3paboTaH reHepaTop, Ha BHIXOAE KOTOPOrO MOKHO
fHoJAyvaTh B TeueHHe 3aJ@HHOTO BPEMEHH CHHYCOHJAJbHEIE CHIHA/E (HKCHPOBaHHBIX wac-
ror: 342, 955, 1652, 5006, 9226 I'u, c HaYanbHOM HyseBoft (a3zofi ¥ MONOXKHTENLHON HIH
oTpuuaTensHoll noaApHOCTAMH, JLIMTE/BHOCTh TOHAJNBHBIX CHIHAJOB crpobupoBasach To-
CHUIKAMH OT TeHepaTopa HMIyabcoB I'5-51 W Morja H3MEHATHCA OT JECATKOB MHKDOCEKYHN
5o 1 ¢ (puc. 1). AxycrHueckne CHrHaJBl H OTBETHEIE CYMMapHEIE MOTEHIHAJE YJIHTKH 3a-
NHCHBANHCE Ha MATHHTHYIO Jedty. YactoTHas noJioca cKBosHoro kamnana 80 I'm—22 kT'u,
HepaBHOMEpHOCT No ammiutyie He Gomee 3 aB. Omubka B M3MEpeHHH BPEMEHHEIX mapa-
METPOB 3aNHCHBAEMEIX CHIHAJIOB He npessimnana 8—10 mkc. Jlas yMmeHbIICHHT HeJHHEeHHBIX
HCKaXKeHHii aKyCTHUECKOro TpakTa Oblia paspaboTaHa akycTHYeCKas CHCTeMAa M3 IeBATH
3/eKTPOIHHAMHEUeCKHX rojioBok Tuna 1[J[-40 PP3. HepaBHomepHOCTb> aMINIHTYAHO-9acTOT-
HOft XapakTepHCTHKH AaKyCTHYECKOTO TpaKkTa He MNpEeBhlilana 7 ab B jauanas’oHe 4acroT
150—11 500 I'm. DaeKTpogHHAMHYECKHE T'OJIOBKH pacnoJiarajuch B BHJe PEIIETKH Ha HIHTe
us mHorocJjoiinoil danepu.. CoefHHEHHe TOJOBOK GBIIO NAapa/lie/bHO-NOCTENOBATENBHEM C
BBIXO/HEIM COTPOTHBIEHHEM 0KOJIO 5 Om,

Ilisi MOSyueHHs CYMMAPHBIX OTBETOB VJHTKH HCIMOJb3OBAJHCH aKYCTHUECKHE TOHAlb-
Hele MMIYJbCH TOMBKO ABYX dactoT — 342—9226 T'm. Hacrora npenaBieHHA HMIYJILCOB
HaMeHaaach oT oAHoro Ao 30 B CEKYHIY.

PesyabTaThl HCCAeNOBaHMI 1 HX 06CyKeHHE

MoMeHTH NOSIBJEHHS CYMMAapHBIX OTBeTOB B OTBET Ha aKyCTHYECKHE
TOHAMbHbIE HMIYJAbChl BhicoKo# (9226 I'm) m Husko# (342 T'u) wactor mo-
KasaHB Ha pHC. 2, H3 KOTOPOro 4erKko BHAHO, 4YTO MII B orser mHa o6a
THIA HMOYJIbCOB MOSBJISIOTCS NPAKTHYECKH (C TOYHOCTbIO HE MEHee 0,1 mc)
O/lHOBpEMEeHHO. JTO yKashiBaeT HAa TO, YTO CKOPOCTh TMOCTYIVIEHHA pasjpa-

6 — ®HanoNOrHYeCKHl XKypHAK, Ne 4,
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JHUTeNA K COOTBETCTBYIOLIIHM BOJIOCKOBBIM KJETKaM B 6azanbHOH H anH-
KaJbHOH YacTax YJHUTKH NpaKTHYeCKH OJHHAaKOBa, HUTO NPOTHBOPEYHT TEO-
PHH TepejauM pasjapaxKuTens nocpeicrsoM Gerymei Boansl. Ecau 6u1 AC
nepejasajcs Oeryulefl BOJHOM, TO BpeMs IOSBJEHHS OTBeTa YJIHTKH Ha
HH3KOYACTOTHOE pasipaxenne 6bino Obl Ha 1—2 Mc GoJblie, yeM NpH TO-
Jlaue BBICOKOYAaCTOTHOTO CHTHaJa.

BrICKasaHHOe NPeNosoXKeHne NOATBEPKAAI0T IKcnepumenThl LiBnkepa
[6], xoropmifi nH3Mepss BpeMeHHBIE CABHIH MeXIy BBICOKOYAaCTOTHBIMH H
HH3KOYACTOTHBIMH TOHAJIBHEIMH MMIyJbCaMH JJisi ONpeJesieHHsi BPeMEeHHBIX
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Puc. 3. Ilpususn#aibHas cXeMa MHOTO3BEHbEBOH MOJesH OCHOBHOH
MemGpans [8], mocTpoeHHas C yYeToM MeXaHH3Ma HENOCPeACTBEHHOH
nepeiayH.

HCKaXKeHuii B KaHanax cBssd. MM J0Ka3aHo, 4T0 NpH OAHOBPEMEHHOHA MO-
faye ABYX aKyCTHYECKHX TOHA/bHBIX HMNYJbCOB PA3HON YacCTOTH HCHEITYe-
MBble CABIIANH WX KAk OAMH -HMIyabc (cosByuue). Ilpn HesHauHTEJbHBIX
BpeMEeHHEIX CABHrax OJHOTO HMIIYJbCa OTHOCHTENIHO IPYroro H3MeHsjach
TONBKO OKpacKa CO3BYYHs. YBeJHUeHHe CIBMra MeXJy HMIyIbCaMH M0
A0Aell MHJJHCEKYH/b BOCHPHHHMAaJOCh KaK TMOBBHILUEHHEe H/IH TOHHXeHHe
YacTOTH CO3BYUHs H, HaKOHell, NpH AaJjbHeHIleM yBeJHUYeHHH cABHra (A0
3—5 MC — B 3aBHCHMOCTH OT YacTOT HMINYAbCOB) ObIJIH CJBIIIHE JBa HM-
myabca pasuolt wactors (Beicots). Ilpu 3TOM He HMeJO 3HAYEHHS, KaKOH
HMTIYJIbC TOJaBaJICs TEPBHIM — BBICOKOYACTOTHEIN WM HH3KOYACTOTHBIA.
CoBepliieHHO sICHO, YTO NPH Tiepefade aKyCTHYECKHX CHTHAJOB Geryuei
BOJIHOM TOPAJOK NOJa4YH HMIYJbCOB HMeJ Obl SHaUEHHE 1A HX BOCHPHATHS.

Ilns o6bscHeHHs HAIIMX JAHHBIX M pe3yabraTos HaGmonennd Lisu-
Kepa HEOOXOAHMO NPeANOJOKHTh CYLLeCTBOBaHHEe MEXaHH3Ma NpPaKTHYECKH
mraoBenHON mepenaun AC K MecTy cBoero mpeoGpasoBanHs Ha GasHJIspHOM
meMOpane MO NPHHIMIY «dYacToTa — MecTo». [To-BHAMMOMY, TaKas nepeaa-
ya OCYMIECTBJSETCS OT OKHA NpeJJBEpHS NPAMO yepes NepHIHMPy co CKO-
POCTBIO 3ByKa B MKHAKOCTH OKoso 1454 wm/c Ha COOTBETCTBYIOIIHE y4acTOK
GasmasipHOll MemGpanb. MakcumaiabHoe BpeMsi 3aiepkku npuxosa AC K
anHKaJbHOMY KOHIYy uepe3 mepuiaumdy (nApH AJAHHe YJAHTKH y UejOBeKa
0KOJIO 35 MM) COCTABUT OKOJIO 23 MKC, 4TO NMPH AJHTEJNbHOCTAX NEPHOAOB
HU3KOYACTOTHHIX CHrHAJOB (a0 50 Mc) MOXKHO He yuuThiBaThb. Beaen sa tem
JIaHHOMY MeCTy MOAXOAMT Geryiias BOJHA, CKOPOCTb KOTOPO# 3HAUHTEJNbHO
HHXKe CKOpoCTH 3Byka B nepuiaumpe. CrokeHHeM 3THX JABYX KoJiebauni
MeMGpaHB 0ObACHAETCS YBeJHYEHHe aMILIUTYAbl KosneGanufi Geryuledi BOJ-
HBl B MecTe pesonaHca, Koropoe Habmonan Bekewn.

I'nnoresa o nepenave AC HenmocpeJCTBEHHO yepes NepHIHMDY MOXeT
6GLiTh HMCHNOJb30BaHA NpH paspaborke MoJeseH, 0COOEHHO 3/MEKTPHUECKHX.
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Ecnm wexouth U3 TeopHH Geryliux BOJIH, TO JOKa3aHO, YTO 3JeKTPHYECKHM
AHANOPOM THAPOMEXAHHYECKHX MEXaHH3MOB YJ/IHTKH SIBJfA€TCS SJeKTpHue-
CKasg HeoJAHOpoJHadA MNJHHHAasS JIHHHA C MOHOTOHHO H3MeHSWINIHMHCH IIO
JIHHE MapaMeTpaMH, B KOTOPO#t yIpyrocTb, Macca H NOTepH NpejcTaBisi-
JOTCS COOTBETCTBYIOUIHM COEJHHEHHeM HHIYKTHBHOCTeH, eMKOCTeH H aKTHB-
auix conporusaennii [15]. Takas JuAMA € AOCTATOYHOH TOYHOCTBIO MONKET
6HTL MpeAcTaBjieHa CTPYKTYpPoH ¢ HabOpOM 3BeHheB C COCPeJOTOYEHHBIMH
napamerpamu [8]. Onnako, npu XopoiieMm COBNAJEHHH aMIJIHTYAHO-YACTOT-
HBEIX XapaKTePHCTHK TAKHX MoOJe/eH ¢ JaHHBIMH, NOJYYeHHBIMH B 3KCHEpH-

Aurug 30080

Puc. 4. Tlpusnunuanbras cXxeMma 3JeKTPHYECKOH MOJEJH OCHOB-
Hoft mMemGpann, no Pnamarany [10], mocrpoennas c yuerom wme-
XaHu3Ma HelmocpeJCTBEHHOH nepejauyu CHrHaJja.

MenTe, O6BHJIO OTMEYEHO HENOCTAaTOYHO TOYHOE COBNajeHHe HX (paso-uacror-
HHIX XapakTepHCTHK. Mbl noJsaraeM, 4TO BBeleHHe B LENOYHYI0 MOJENb
9KBHBaJIeHTa MeXaHH3Ma Henocpeﬂ.cmenuoﬁ nepedgadyd CHrHaJla yJay4dlmiHT
coBnajiedne (a30-4acTOTHHIX XapaKTePHCTHK MOJENH C 3KCIepHMeHTalb-
HBIMH JaHHBIMH. HJ'I)'-I 3TOro HeoOX0AMMO BBECTH B CcXeMy lenb, COelHHSA-
0y BXOJ MOJenH ¢ KaXIHM PE30HAaHCHBIM 3BEHOM H BKJ/IOYAIOHIYIO Or-
paHHyHTe/bHOE conpoTHBAeHHe (Rorp) ans yMeHblIeHHsi BAHAHHS 3BEHbEB
JApyr Ha apyra. PeryjiHpoBKoii yKasaHHOTO CONpPOTHBJeHHs (pHC. 3) MOA-
Gupaercss HeoOXOAHMOEe COOTBETCTBHE (Pa30-YaCTOTHHIX XapaKTEPHCTHK MO-
JIeJIH 3KCMEepHMEHTANbHBIM JAaHHBIM, : '

B cayuae ncnoapaopanus mojenn Paanarana [10], Bmecto orpanu-
YHTeJIbHBIX COl'IpOTHBJIEHHI':I Jiydllle HCHOJb30BaTh COTJIACYIOILHE yCHJIHTE'J'IH
(K), nocpeicTBoM KOTOPHIX OCYLIECTB/ISIETCH CBA3b BXOAa MOJEJNH C COOT-
percTeyiomuM 3seHoM (puc. 4). Ilpu BHICOKOM BXOAHOM H HH3KOM BHIXOA-
HOM COIIPOTHBJIEHHAX ycn.nn're.neﬁ H TMNpH BO3MOXKHOCTH pery/aupoBaHHdA
Koo puIHeHTa YCHIEHHS MOXKHO MOJYYHTh HPaKTHYeCKH JI0Oyio CTeneHb
y4yacTHA MeXaHHsIMa H&HOCpE}ICTBEHHOﬁ neperayn H, TakKHM 06])&301\!, B
IUHPOKHX TpefieslaX H3MeHATh QopMy (Pa3o-4acTOTHEIX XapaKTepPHCTHK
MOJIeJIH.

Takum o6pa3oM, OCHOBHOH BHIBOJ H3 NPOBEJEHHBIX HCCJEAOBaHHH COC-
TOWUT B TOM, YTO IIPH PacCMOTPEHHH IHAPOMEXaHHYECKHX IpPOILEeCCOB B YJ/IHT-
Ke Heo6XOJHMO YUHTBIBATb HE TOJbKO TeopHio Gerymux soaHn bBekewd, HO
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H Pe3OHaHCHYIO TeopHio I'esibMrosiblia, cOracHo KOTOPOH NPOUCXOAMT MpaK-
THYECKH MTHOBeHHasi nepejaya KojebGaHHH cTpemeuka Ha Jo6o# y4acTok
Ga3usapHOil MeMOpaHHL.

Yu V. Popov

TIME-FREQUENCY PARAMETERS OF ACOUSTIC
SIGNALS CODING IN A COCHLEA

Summary

A comparative analysis of time necessary for the acoustical signal to pass to the
resonance place in a basilar membrane is given on the basis of acute experiments with
narcotized cats, It is determined that the time difference about 5 ms between the micro-
phonic potentials appearance moments is to be in response to high-frequency and low-
frequency acoustic tonal impulses. Latent period of responses and the microphonic po-
tentials appearance moments were practically simultaneous. It is supposed that the aco-
ustic signal is going with a sound speed in a perilymph (about 1454 m/s) straight to
that basilar membrane area whose own resonance frequency is equal to the acoustic
signal frequency. When studying the hydromechanical processes in a cochlea it is ne-
cessary to take into account not only the Bekesy travelling wave principle but also the
Helmholtz resonance principle.

Institute of Otolaryngology, Kiev
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