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BBEAJEHUWE

AKyCTUYEeCKUI KaHaJ MoJy4eHusI uHpopMauu o
($U3NOIOTNYECKOM COCTOSIHUM 4YeJIOBeKa SIBJISICTCS,
KaK XOpOIIIO U3BECTHO, OAHUM U3 HauboJjiee JOCTYII-
HBIX JJ151 OLIEHKU COCTOSTHUS €T0 310POBbSI, TIOCKOJIb-
Ky IJIs1 €r0 OCYIIECTBJIEHUS TIyTeM MPOCTYIIMBAHUS
HEPEIKO JOCTATOYHO OOBIYHBIX CTETOCKOIIOB. DTO
OIpene o 0obllIoe pa3HOOOpa3ue TUIIOB aKyCTH -
YeCKUX METOJ0B PeTUCTpallii U aHaIn3a JbIXaTeb-
HBIX 3BYKOB [1—8] M MX pacnpocTpaHeHHOCTbH IS
OUarHOCTUYECKUX LieJIei.

OOBIYHO, U 3TO HanboJIee ECTECTBEHHO, JISI IIPO-
CJIyLIMBaHUSI ITapaMETPOB JbIXaHUS HCHOJIb3YETCs
pacnojioXeHre aKyCTUIeCKIX JaTYMKOB Ha I'PYIHOM
KJeTKe yesoBeka [3]. Hamnbomnee monHbIi 0030p MC-
MOJIb3YEMBIX IPU 3TOM METOHOB B PYCCKOSI3BIYHOM
JUTepaType colIepxXuTcs B padore [3], a B aHTIJO-
SI3BIYHOI nuTeparype B padorax [9—12]. B yacTtHO-
cTH, B pabdote [9] uccienoBaiach BO3BMOXKHOCTh KOH-
TPOJISI KApAMOCUTHAJIOB Y CUTHAJIOB JBIXaHUS ITyTEM
perucTpaliy 3ByKa M3 KaHaja yxa 4eJloBeKa IMpu
pacnoIoXeHN TaM MUKpOodOoHa.

B mporecce Hammx mcciaemoBaHWM OOHapy:KM-
JIOCh, YTO aKyCTUYECKME CUTHAJIbI, CBI3aHHBIC C IbI-
XaHUEM, MOTYT HaOJII0JAThCSI U Ha TOJIOBE YejloBeKa,
B YaCTHOCTU, M3 BUCOYHBIX objacteit. Mcciemona-
HUIO 3TUX CUTHAJIOB U TTOCBSIIIeHA JaHHAsI CTaThsl.

BKCIIEPUMEHTAJIbHAA METOJINKA

SKCHCpI/IMCHTBI IIpOBOANIINCH B naGopaToprlx
YCIOBUAX C KIMHUYCCKM 3JOPOBbIMU MCIIBITYCMbI-
MU, pacliojJjaraBIimMMUCH J€>XKa Ha KyIIE€TKE C 3aKpPbI-
TbIMU IJIa3aMM. HpI/I 9TOM AbIXaHHEC OCYHICCTBIIAIOCH
4Ye€pe3 HOC. I/ICHI)ITYGMBIC C IIpuU3HaKaMmn peEcCIinpa-
TOPHBIX 3a6OJICBaHI/II71, IIPEIATCTBYIOIINX AbIXaHWUIO
Y€peE3 HOC, B OKCIIEPUMEHTAX HEC ydaCTBOBAJIN.

Ha Buckax ucnbITyeMBbIX C TIOMOILLBIO 31aCTUYHO-
ro OMHTA 3aKPEIUISUIMCHh aKyCTUYECKHE MaTIUKU, a
HaJl HOCOM Ha pacCTOSTHUM OKoJIo 1 cM pacmojarai-
csl, 0e3 KOHTAaKTa C TEJIOM HCIIBITYEMOTO, M3MepPH-
teabHbI MuKpodoH tTuna MK 102 RFT (puc. 1).

DNeKTpUYECKUE CUTHAJIbI C BBIXOJIOB aKyCTHYe-
CK1X IPUEMHHUKOB 1 MUKPO(MOHA perucTpUpOBaINCh
B MaMsTU KOMIIblOTepa. B KauecTBe 4yBCTBUTEIbHBIX
2JIEMEHTOB aKyCTUYECKMX IIPUEMHUKOB MCIOIb30Ba-
JINCH TUTACTUHBI U3 MTbe30KePaMUKU TOMIINHOM 0.6 cM
W TUaMeTpoM 1 CM ¢ TTepBOi pe30HAHCHOM YacTOTOM
okosio 160 xI'tr. JInanma3oH paboYnx 4YacTOT aKyCTH-
YyeCKUX MprueMHUKOB rpoctupaics ot 10 I'u go 110 kI,
MPU 3TOM JTOCTUTAIaCh BbICOKASI YYBCTBUTEIbHOCTD,
npuMepHo Ha 10 1b MeHbImIasa TIpeIeTbHO TOCTKU -
Mmoii [13].

Perucrpanus curHajioB oCyllecTBJIsIIach C TOMO-
o AT Tuna E14-140, Temn cbopa faHHBIX CO-
craBisin 50 kI'. DKcnepuMeHTHl, KaKk U B paboTe
[14], nomunmcs oobraHO 30 MUH, TIepBBIE 15 MUH HC-
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Puc. 1. UcnibiTyemblii ¢ akyCTUUECKMMU TTPUEMHUKAMU 1
MUKPOGOHOM.

MBITYeMble MOTUBHUPOBAIMCH HA YMCTBEHHYIO paboTy —
MpoOU3HECeHUe MpPo cedsi TabJMIIbI YMHOXEHMS, a
BTOpbIE 15 MUH MCOBITYEMble MOTMBUPOBAJIUChH Ha
peakcalnuio BIUIOTh A0 3achinanusi. bojee moapo6-
HOE OTNUCaHUE IKCEPUMEHTAIIbHON METOJUKHU MPU-
BeJieHO B pabote [14].

Ilepen HayajloM SKCHEPUMEHTOB MWCITBITYEMbIE
OBLIM OCBEIOMJIEHHBI O IIPEeIMETE U IIPOLIEAYPe UCCIIe-
JIOBaHUS 1 TIOATBEPXKAAIU CBOE TOOPOBOJBLHOE yya-
ctue noanucanueM MHGOPMHUPOBAaHHOTO COIIaCHsl.
ITpoTOKOJIBI 3KCIIEPUMEHTOB OJ0OpPEHBI 3TUYECKOMN
komuccueit Mactutyra Beiciieit HepBHoit JlesTens-
Hoctu u Heitpodusnonoruu PAH.

OKCINEPUMEHTAJIbHBIE PE3VJIBTATDI

bruto BeinonHeHo 6osee 90 skcrnepuMeHTOB. Tu-
MUYHBIA BUJ CUTHAJOB, TIOJIydaeMbIX IPU 3TOM,
IpeacTaBieH Ha puc. 2 1 3.

Ha puc. 2 HabaopaloTcsd CUHXpPOHHBIE O0JacTu
YBEIUYECHUS IIyMa, CJEIYIOIINe C IIePHUOIOM OKOJIO
3—4 ¢, KOTOPHI1 XapaKTepeH I AbIXaHUs YeJIOBEeKa.
BusyanbHbIil aHaIM3 1ToKa3ajl, 4To mepBas 00J1acTh
MOBBIIIEHHOTO IITyMa COOTBETCTBYET BIOXY, a BTOpas —
BbIIOXY. BUOHO, 4TO 3aBUCHMMOCTH, IIOJIyY€eHHBIE OT
aKyCTUYECKOTO IIpUEMHMKA U MUKpPO(pOHa, UMEIOT
MOOOOHBIN BU: HA 00€UX 3aBUCUMOCTSIX BUTHBI CUT-
HaJIbl, COOTBETCTBYIOIIIME BIOXaM M BhIAOXAaM HCIThI-
TyeMoro. 3aMeTHM, 4TO Ha 29-ii ¢ aMIUIMTyda CUTHA-
JIa BIOXa ¢ aKyCTUYECKOTO IIpUeMHHKA Oblaa 0O0JIb-
IIe CUTHAaJIa BBIIOXa, B TO BpeMs KakK BOJIM3M 38-ii ¢
CUTHAaJI BbI10Xa ObLI IMOO paBeH, JIMOO OOJIbIIE CUT-
HaJia BAOXa.

Ha puc. 3 npencraBneHbl rpapuKy CUTHAJIOB, HO-
JIy4eHHBIX OT aKyCTUYECKUX IIPUEMHUKOB, PacIiojio-
KEHHBIX Ha BHCKax ucnbeityeMoro. Kak BumHO, B
3TOM cjIydyae HaOJII0Jal0TCsI CUTHAIBI, BUJ KOTOPBIX
nono0eH IpeAacTaBIIeHHOMY Ha puc. 2. BugHbI Takke
Y CUTHAJIbl, CBSI3aHHBIE C ITYJIbCOBOI BOJIHOM.

Ha rpajpuxke puc. 4 comepXHUTCS YaCTOTHBIMN
CIIEKTp CUTHAJIA C JIEBOTO BUCKA, IIOJTyYeHHBII B T1a-
ma3zoHe 30 I'm—10 xI'11. ITockombKy cUTHAIBI cCIipaBa
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Puc. 2. CurHajbl OT aKyCTUYECKOTrO IpUeMHMKa (a) — OT
mukpodoHa, (0) — rpaBoro Bucka. [IpousBeneHa hpuib-
Tpamysi UCXOMHBIX CHUTHAJIOB TOJIOCOBBIM (PUIBTPOM B
nosnoce 700—2000 I'w.

n cCijieBa IPaKTHMYCCKU OIMHAKOBBLI, TO ITPUBCACHDbI
JaHHBIC, OTHOCAIINECA TOJIbKO K JICBOMY BUCKY.

Kak BumHO, criekTp o6iagaeT CJIOXHOI (popMOii.
Hawubonbinas yacTtoTHass KOMIIOHEHTa UMeeT 4acTo-
Ty okoJio 2 KI'11, UMeIoTcsI Tak XKe 0oJjiee ciadbie KOM-
MOHEHTHI — Ha yacToTax okoyo 200 I'm.

HMHuTepecHast KapTuHa HaGI01aeTCsl TPU aHAIU3e
orudaroleil AbIXaTeJIbHbIX KoJieOaHU, TOJTyYEHHBIX
B IIpoliecCce NBYXATAITHOIO 3KCIEepUMEHTa (CHayvaja
cueT 15 MuH, 3aTeM penakcauus 15 MuH). D10 WILTIO-
CTpUpyeTCsI Ha TpaduKax puc. 5, MpeacTaBIISIONINX
TUIIYHYIO CUTYallMIO Ha JIEBOM BHCKE.

Kak BugHO u3 puc. 5a, HabmomaeTcsl HepaBHO-
MepHasi KapTUHA AbIXaHUSI — aMILIUTYIa PerucTpu-
pPYEMBIX 3BYKOB IbIXaHUSI 3aMETHO M3MEHSIETCS BO
BpPEMEHMU.
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Puc. 3. CurnHaJsl, ojrydeHHbIE OT IPUEMHHUKOB, PacIio-
JIOXXEHHBIX Ha BMCKaX MCHObITyeMbIX. (a) — CurHaia ot
TIPaBOTO BUCKA, (0) — CUTHAJ OT JIEBOTO BUCKA.

OBCYXIEHMUWE PE3VJIbTATOB
BKCITEPUMEHTOB

Brlilite mipencTaBieHBI Pe3yIbTAThl PETUCTPAIINN
aKyCTUYECKUX CUTHAJIOB, CBSI3aHHBIX C >KU3HEIEes -
TEJTBHOCTBIO MCIBITYEMBIX, ITOJTYyYeHHBIE TIPU HC-
TTOJTH30BAaHUM B Ka4eCTBE 30H CheMa BUCKOB. [1pr aToM
Ha pyc. 3 TIOKa3aHO, YTO BBI3bIBAEMbBIC TBIXaHUEM aKy-
CTUYECKNE CUTHAIBI, CHUMaeMBbIE C JIEBOTO U TIPaBO-
TO BUCKOB, MOIOGHBI IPYT APYTY, YTO ITO3BOJISIET, IO
HallleMy MHEeHUIO, Ha TIPAaKTUKE OrpaHUTINBAThCS pe-
TUCTpallueil CUTHAJIOB OT OTHOM CTOPOHBI.

BaxHbIM, TIO0 HallleMy MHEHUIO, OOCTOSITEb-
CTBOM SIBJISIETCSI CJIOKHOCTH HaOJIOmaeMBIX CUTHA-
JIOB, CBSI3aHHBIX C AbIxaHUeM. Kak BUIHO Ha rpadu-
Kax puc. 5, KapTUHaA CUTHAJIOB OOJamaeT 3aMeTHOM
HEPEryJISIPHOCThIO aKTOB JIbIXaHUsI. DTO MHOroo0pa-
31¢ TIO3BOJIIET TIPEATIoIaraTh BO3MOXHYIO JTHArHO-
CTUYECKYIO IIEHHOCTh TaKOTO Ccrocoba pervcTpaiuu
nmapaMeTpoB JbIXaHUsI TIPU OLIEHKE IbIXaTeJIbHOTO
puaTMa.
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Puc. 5. 3aBUCHMMOCTb OT BpeMeHU Orudaloleii curHaa,
MOJIy4EHHOTO OT MPUEMHUKA, PAaCTOJIOXEHHOrO Ha Jie-
BOM BHCKe. (a) — OO BUI CUTHAJa B TeYeHNE BpeMe-
HM 3KkcniepuMeHTa 30 MUHYT, (0) — (bparMeHT BepXHEro
rpaduka B 0oJiee AeTAJTbHOM MaciiTabe 1 Mo BpeMEeHU U
10 aMIUIUTYE.

Takum o06pa3oM, BO3MOXKXHOCTb PEerucTpaln
3BYKOB JIbIXaHUSA M3 BHUCOYHBbIX O6_HaCTeI7I rOJIOBbI
YeJ0BeKa MOXKET MPeACTaBIsATh NPAKTUIECKUIT NH-
Tepec IJIsI HEIPEepPhIBHOIO KOHTPOJISI IIapaMeTPOB
JIBbIXaHUsI, B YACTHOCTH, Y OIIEpaTOPOB B IIpolecce
BBITTIOJTHEHUSI MU UX ITPOodeCCUOHATBHBIX 00sI3aH-
HOCTEM.

BBIBO/IbI

HpI/I HCITOJIb30BAHMMN KOHTAKTHBIX IIIaCTHMHYA-
ThIX aKyCTHMYECKUX OHAaTYMKOB, PACIIOJIOXKCHHbLIX Ha
BHUCKaX 4Y€JIOBE€Ka, O6Hapy)KeHbI AKyCTUYECKUE CUT-
HaJIbl, BBI3bIBACMbIC IbIXaHMEM YECJIOBCKA.
AKYCTUYECKUM KYPHAT
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IIpencrasisgercss, 4TO TaKOW NIpHUEM aKyCTU4Ye-
CKMX CUTHAJIOB JbIXaHUS MOXKET IIPEICTABISATL NUHTE-
pec Kak I Hejieil MeAUILIMHCKOM TMarHOCTUKMY, TaK
Y1 KOHTPOJISI COCTOSTHUS OIIepaTOPOB OTBETCTBEHHBIX
MPOU3BOACTBEHHBIX IIPOLIECCOB.
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