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K BOIMPOCY O BOCNPHATHHU WIYMOB CJ1YXOBbIM
AHAJIM3ATOPOM YEJIOBEKA

Leanr Hacrosimieli paGOThl — H3yYHTb ONpeeNeHHble NCHXODU3IH
geckHe SBJIEHHsl, CBfi3aHHble C BOCIPHATHEM IIyMa CJyXOBbIM aHa*
JIA3aTOPOM YeJIOBEKa, M IIOCTPOHTh HMX MaTeMaTHYECKYI0 MOJEJb.
B yacTHOCTH, HCCJEl0Ba/CA BOMPOC: OJHO3HAYHO JIH YACTOTHBIH
CrleKTp TOJIOCOBOrO LiyMa OMNpEeleNsieT €ro OllylleHHe CJ1yXOBbIM
aHa/MN3aTOPOM deJioBeKa JIHGO BO3MOXHA TaKasfd CHTyallMs, Ipd KOTO-
poil ABa lUyMa, MMeIOLIHE pa3jH4Hble YacTOTHbIE CMNEeKTPhI, BOCIpPH-
HYMAIOTCA 4YeJOBEeKOM KaK OJHHAaKOBEHIE.

OnuIT NPOBOAHJICA € NOMOLIBIO YCTaHOBKH, ONHCAaHHOH B patote [1].

[Tepen ucnbiTyeMbIM OblJIa NOCTaB/eHa 3ajadya JA0GHTbCA MOJHOrO
Ccy6beKTHBHOTO pPaBEHCTBA JIByX LIYMOBLIX CHIHA/IOB MyTeM H3MeHe-
HHS B OLHOM H3 HHX orubamlleil YacTOTHOrO CIeKTpa. DKCIepHUMEHTH
OCyILECTBJISJIHCh B 3BYKOH30JHPOBaHHOH Kamepe OTJEJbHO C KaXKAbIM
¥cnbiTyeMbIM. Bce OHH MpOCJyIIHBalH CHIHaJbl MOHOypa/dbHO H
MMeJIM JOCTyN K MNyJbTy YNpaB/eHHs. BpemeHHble cooTHOLIeHHs
B MOCHLIKE LiyMa BhIOMpaJHCh caenyroumum obpasoM. Ilepuon Hapacra-
Hus M Cmaja ypoBHA IyMa Obl_NOCTOAHHBIM H pasBHAJCA 1 c,
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a JJINTeJIbHOCTb BpPEMEHHOro HHTEpBaja C MOCTOSIHHBIM ypOBHEM
(nnato) — 3 c. MiHTepBas Mex/ly CTaHAAPTHBLIMH H CHFHAJIbHBIM 11yMOM
cocraBnan 1 c. Mcnbityemblii HMeJa BO3MOXHOCTD MEHSTb Oyepes-
HOCTb TOJa4H CTHMYJIOB.

B onbiTax yyacTBOBaJM JECATb HCHLITYeMBIX C HOpMaJjbHbIM
ciyxoM. Bbila nmpuMeHeHa caelyiomias MeTOAHKa 3KCIepHMECHTOB.
HenbiTyeMbllt no/keH Obll H3MEHATb (PH3MWeCKHH NapaMeTp CHrHa-
JOB 10 HACTyIJIEHHs MOJIHOTO CyOBeKTHBHOrO paBEHCTBA OLLyLLEHHI
NaHHbIX curHanoB. Ilpu 3sToM cosHaHHEe uyesOBeKa HCIOJB30BaJNOCh
B KayecTBe HyJlb-OpraHa. OKCINEepHMEHTATOp MOoJy4aJ TOJbKO OTBEThI
¢1a» WM «HEeT», T. €. paBHBl HJH He paBHbl JBa CHrHama. [lepen
NpoM3HeCEHHeM OMNpe/AeJeHHOro OTBeTa HCIbITyeMbIH IpoCJyLIHBaJ
lleo6X01HMOe, C ero TOYKH 3pEeHHs, YHCJIO MOCHLIOK CTHMydJa.

OnbiThl NPOBOAMJIKCh Ha YeTbipeX yPOBHSAX 3BYKOBOTO JaBJIEHHS
60, 70, 80 u 90 nBb. B nepBo#i cepuH 3KCNEPHMEHTOB MOCPEACTBOM
YeThipeX (PUJABTPOB BBIPE3aJIMChb Y3KHe I10JIOCH IIYMOB B Pa3/IHYHBIX
yuacTkax cnektpa. Ilpn nomowu onHOro aHaju3aTopa yCTaHaBJIH-
Ba/JCS MOCTOSIHHBIN CHUrHaJ ¢ (UKCHPOBAHHOH OruGaiollell yacTOTHOro
CneKTpa. JTOT CHrHaJ CYMTAJ/Cs 3TaJOHHBIM, ero ¢u3Hyeckue napa-
MeTpbl OblM HeuaMeHHbIMH. CreKTpaJsibHble XapaKTepHUCTHKH APYroro
CHrHa/la HM3MeHsJICb B Mpollecce 3KCIepHMeHTa J0 TeX mop, IoKa
HCMIBITYeMBIH He JOGMBAJICS IOJHOrO COBNajeHHs 3Bydanuil. Onbit
NPOBOAMJICS MPH BLIK/IIOYEHHOM aHa/nu3aTope cnekTpa. McmbiTyemomy
6bL1a JaHa yCTAaHOBKA BbIPABHMBATh IUyMbl, KaXAblH pa3 MeHsisi
noc/el0BaTe/bHOCTb py4YeK INOTEHIHOMETPOB aHaJju3zaropa. CHrHaJbl
BK/II0YAJIHCh 3KCIIEPHMEHTAaTOPOM, H HCHbITyeMbIH AOJ/IKEeH OblJl JaBaTb
OTBETH «Ja» MpPH COBMAJEHHUH CHCHAJNOB 1O 3ByYaHHI0 M «HET» —
B cllyyae MX HecoBmajeHHs. Korja ucnbiTyeMblil TOBOpHJ «1a», T. €.
eMy yHaBajoCh JIOJMTbCA CYOBEKTHBHOIO paBeHCTBA JAByX CHIHAJOB,
BK/MIOYAJICS aHasiu3aTop cnektpa. C ero nomowpio MpoOU3BOAHJIOCH
BH3yaJbHOE CpDaBHEHHWe [ByX CNEKTPOB WIymoB. PesyjbraT oOmbiTa
B0 BCeX cJay4yasX Obll OIMH H TOT »e: OllylleHHe CyGbeKTHBHOTO
paBeHCTBAa JBYX CHTHAJOB BO3HHKAJIO TOJbKO B TOM C/ydae, €CJaH
HX YaCTOTHbIEe CNIEKTPbl COBMNAaAaJIH. :

JlaHHbIE 3KcnepHMeHT OblJl TOBTOpEH C MOAKJIOUYEHHEM BCeX
lecATH (UJIBTPOB aHa/JM3aTOPOB, XapAaKTEDHCTHKH KOTOPBIX Iepe-
KpbiBaloT AHanasoH yactor ot 150 o 10000 'u. Yposmu 3BykoBOro
IaB/JEHHs OCTaBaluCh NpexHUMH. Ha sTOT pa3 nepex ucmbiTyeMbiMH
CTosia IOBOJIBHO CJIOXKHASA 33/a4a: MpH MOMOIM JeCATH pydyek Mpo-
3BECTH BblpaBHHBaHHMe JBYX curHanos. [locie HekoTopoii TpeHH-
POBKH HCIBITyeMble JOOHBAJHCh 3TOrO.

PesysbTarel ombiTa OCTaBa/JHCb HeH3MEHHBIMH, CHTHA/bl CJbILIA-
JHCb OJMHAKOBBIMH TOJbKO NpH COBNAaJAGHHH HMX cnekTpoB. [lpuse-
IeHHbIE JaHHbIE NMO3BOJSIOT CAeJNaTh BBIBOJ, YTO CJAyXOBOH aHaJH3aTop
YeJOBEXAa peardpyer Ha BCIO OrHGalolllylo 4YacTOTHOrO CIeKTpa. Jra
KpHBasi OJHO3HAYHO ONpefe/seT Halle oulylUleHHe MIyMa.

MaremaTHyecKH HHTEpPNPETHPYEM ONHCAHHBIA OMNBIT, HCHOJb3ys
[2]. Tlpn BocnpHsATHH CHrHasa CJIyXOBOH aHa/lM3aToOp ueJOBeKa pea-
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JIH3yeT HEeKOTOpylo QyHKuHMio F. Jlna HaXoxIeHHs BHAA 3TOH (yHK-
IIUK PACCMOTPUM YK€ H3BECTHYIO CHCTeMy Npeo6Gpa3oBaHHs CHTHAJIOB —
«uepHBIH fILMK», HA BXOJ KOTOPOrO MojaeTcs YNOpsilOYeHHasi napa
BXOJHBIX CHrHa/loB < XyX,>. B Hamem ciyyae —3T0 pasauunbie
noJiochl Iiyma. [lapel BXOZHBIX CHIHAJOB BLIGHPAKIOTCHS H3 HEKOTO-
poro mHoxectBa /. OGo3HauyuM MHOXECTBO BCEX INap BXOIHbIX
CHTHaJIOB, JIOTYCTHMEIX B 3KCnepumeHre, depe3 W, koTtopoe siBasiercs
HEKOTOPBbIM IIOJMHOXECTBOM JAeKkaproBa npousBefeHus /H X H. Ha
NpenbsiBJ€HHE HEKOTOPOH Iapbl MCNBITyeMblHl pPearHpyeT ABOHYHBIM
oTBeToM: «la» MM «Her». CllefoBaTeJbHO, HCHBEITyeMblH peasiu3yer
HekoTopylo QyHKUMIO F, omnpene/neHHyio Ha MHOxectBe W H NpuUHH-
maiouylo 3Havenus 0 u 1. :

B o6ieii cuTyauuu QyHKuUus F obnanaer ciepytolUMU CBOACTBAMH:

1) F(x, x)=1 (pedsekCHBHOCTb);

2) e <xp, %> €W u F(x;, x)=1, 1o <x3, ,>€W n
F (x5, x)=1 (cHMMeTpHYHOCTD); .

3) ecmn <xp, x> €W, <X, x> €W, F(x, x5)=1, F(x,,
x3)=1, 10 <X, x3> € W, F(x;, x3)=1 (TpaH3HTHBHOCTD).

Kak moKa3biBaeT 3KCIIEPHMEHT, B HHTEpeCylllled Hac CHTyaluu
¢yukuus F TakoBa, 4to F (x;, X;)= 1, €C/IH H TOJIBKO €CIH X; = X,.
CrenoBaTtenbHO, yCJOBHS 1)—3) BEIMOJNHAIOTCA.

IMycre H,— nogmuoxectBo [, cocrosiuee M3 Tex x, AJsi KOTo-
PBIX CyILIeCTBYeT XoTs OBl OAMH Yy TaKOi, 4TO F(x, yy=1. B 3tom
ciyuae ¢yHKuus F onpesenser Ha MHOXecTBe /1, HeKoTOpoe OTHO-
lleHHe 3KBHBaJeHTHOCTH. MHOXeCTBO W mpH 3TOM sBJisiercs AeKap-
TOBHIM TIpou3BeflenueM H, X H,. \

Kak nokasaHo B [2], ecau ¢yHKuus F ompelejeHa Ha JeKapTo-
BoM npousBeneHuHn W= H, X H,, npunnmaer 3HadeHnss 0 u 1 u
yIOBJETBOpsieT ycaoBHsAM 1)—3), TO CylleCTBYIOT HEKOTOpOE MHO-
xkectBo G H dyHkuna ¢: Hy— G Takas, 4T10

F (x5, x2)= L (9 (x1), ¢(x3)), 1)
rie L —'xapakrepucTHueckas (yHKUHs AHArOHaJH KBajpara:

0 mpu x # y,

L(xr y)_‘{l anx=y. (2)
TakuMm o6Gpa3oM, BeipaxeHus (1), (2) sABAAIOTCA aJeKBAaTHLIM MaTe-
MaTHYECKHM OINHCAHHEM BOCIPHATHA IOJIOCOBHX IIyMOB CJyXOBBIM
aHaJH3aTOpPOM YeJIOBEeKa.

Hame MuoxectBo G pas6uBaeTcsi Ha KJaCChl ONHO3JIEMEHTHbIX
MHOXECTB {Xx} M IpEeACTaBJsAeT COGOH MHOXECTBO CYOBEKTHBHLIX OlLy-
wennit. [lox omyuleHHeM Mbl MOHHMaeM HEKOTOPBIH KJacC 3KBHBa-
JIEHT.IOCTH B MHOXECTBe (H3HYECKHX CTHMyJOB. B Hccenyemoii
CHTyallMH KaX/bld KJ/IaCC 3KBHBAJEHTHOCTH COCTOHT H3 OLHOro
3/1IeMeHTa.
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