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3ammra COCTOUTCS « » 2013 roxga B JacoB Ha 3a-
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KIIMHUYECKU 1IeHTp oTopuHonapuHronorun ®MBA Poccun» nio agpecy: 123182
Mocksa, Bomokonamckoe mocce, 1. 30/6, 6 aTaxx, KoHGEpEHII-3al.

C nuccepramueii MOXXHO O3HAKOMUTHCS B Oubnmorexke dI'BY «Hayuno-
KJIINHUYECKUU eHTp oTtopuHosapuHronornn ®MbA Poccum» no azgpecy: 123182
MockBa, Boixokoaamckoe mocce, 1. 30/6.

ABTOpedepat pa3ociaH « » 2012 rona

YueHbli cekpeTapb JluccepTalimoHHOTO COBETa
KaHIUJAT MEAULIMHCKUX HAYK: Haymosa 1.B.
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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTH NPO0OJIeMbI

[II1poko U3BECTHO, YTO TYTOYXOCTh — BECbMa YacTO BCTPEUAOIIAsCS MaTo-
JIOTHSI, 4aCTOTA KOTOPOM CPEU HACEJICHHSI UMEET 3aMETHYIO TEHJICHIIMIO K POCTY B
TEUEHUE MOCIICTHUX HeCKOIbKuX aecsatunetuit (Tapacos [[.U. u coasr., 1984; Ye-
kaeB I'.M., 1998; Jlaiixec H.A. u coasrt., 2007; Wilson D. et al.,1998). 3auacryro
nuddepeHranbHas AMarHOCTUKA JBYX OCHOBHBIX (DOPM TYroyxoCTH — KOHIYK-
TuBHON U ceHcoHeBpanbHOU (CHT) — Becbma 3aTpynuurtenbHa (TaBapTkumiansze
I'.A., 2003; ITankoBa B.b. u coagrt., 2009), Hepeako BCcTpeyaeTcs U CMEIIaHHAas
dbopMa TyroyxocTu, MpHu JICUEHUU KOTOPOW BaKHO YUHUTHIBATH CPABHUTEIHHBIH
BKJIQJI B MOTEPIO CllyXa MaTOJOTUU CPEAHETO M BHYTPEHHETO yXa, C BO3MOXHBIM
000CHOBAaHHBIM TPUMEHEHUEM ISl JICUCHUS  MUKPOXMPYPTHYECKUX BMeIla-
TenbCTB Ha cpeaHeM yxe ([aiixec H.A., Myxamenos U.T., 2007; Menausun B. /1.,
Myxamenos N.T., 2008; Toc M., 2008). Kpome Toro, B mociennee BpeMsi UHTEH-
CUBHO PAa3BUBAIOTCS MHUKPOXUPYPIrHUYECKHUE CIYXOYJIyUIIaolue OIepaTUBHbBIC
BMEIIATENbCTBA, CBSI3aHHbIE C N3MEHEHUEM 3BYKOIIPOBOJISIICH L€, a TAKXKE UM-
MJIaHTAlUEH anmapatoB MPsSMOW CTUMYJISIIUM CTPYKTYp cpeaHero yxa (Mapees
0.B., 2001; Gan R.Z. et al. 2000, 2001; Bernardeschia D. et al., 2011).

Ha cerogusimHuii MOMEHT UMEETCSl JUIIb HEOOIBIIOE YUCIIO OOBEKTUBHBIX
Croco0OB JUArHOCTUKH CIIYXOBOW (PYHKIIMU YenoBeka. BHenpeHne oObeKTHUBHBIX
METOJMK HAIPSIMYIO CBSI3aHO C MCCJIEJIOBAaHUEM CllyXa Yy JIeTei MIIaJIlero BO3pacra
(TaBaptkmimamze I'.A., 2001, 2003, 2010; 3aropsiuckas M.E., 2003). Bricokas ak-
TyaJlbHOCTh Pa3paboTOK HOBBIX OOBEKTHBHBIX METOIHMK CBs3aHAa CO Bce Ooiee
IIUPOKUM pacIlpoCTpaHEHHUEM BpoXKaeHHOM natosioruu ciyxa (Petit C., 1995).

B nacrosiiiiee BpeMst He CYILIECTBYET MPSMbBIX METO/I0OB, TPUMEHHUMBIX B IIH-
POKOI KIMHUYECKOW MpaKTHKE IS OLEeHKH QyHKIuU cpeanero yxa (A.M. Huber
et al., 2001). BbapabGannas moj0CTh, OTACICHHAS OT BHEITHETO MHUpa OapabaHHOM
nepenonkoit (BbII) u comepxarnias B cebe CI0KHYI0O MEXaHUYECKYIO0 CUCTEMY CIIy-
XOBBIX KOCTOYEK, HE MOXET OBITh OCMOTPEHa BHU3yalbHO 0€3 3KCILIOPATUBHOIO
BMemaTeabcTBa. CylIecTBYIONIME METO/IbI UCCIEOBAHUS CIIyXOBOM (DYHKIIMU /1a-
0T JIMIIb KOCBEHHOE MPEACTaBICHUE O COCTOSIHUU CTPYKTYp CpEIHEro yxa.
3HauuTenbHas UHPOPMAILIUS O COCTOSTHUU CTPYKTYP CPEIHEr0 yXa MOXKET ObITh
noJiy4yeHa myteM uzMepenus konedanuii bll, coequHenHo ¢ mpoBoasIIeil cucre-
MO cpenHero yxa. OIHAKO MPUTOJHOrO JJI KIMHUYECKOM NPaKTHKUW METOJa
U3MEPCHUS €€ CMEIICHHUS TaKk U He pa3paborano. [lomoOHBIE MeTOd M3MepeHUs
KOJIeOaHUI MOMKEH OTIMYAThCS JOCTATOYHO BBICOKOM YYBCTBUTEJIBHOCTBIO, TaK
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KaK U3BECTHO, 4TO Juara3oH kKosiebanuil BI1 nexur B npeaenax coTeH HAHOMETPOB
(Bekesy G., 1941; Khanna S.M., Tonndorf J., 1962), a Tak’ke UMETh BBICOKYIO
IIOMEXOYCTOWYUBOCTh BBHUJYy OCOOCHHOCTEM NPOBENECHUS M3MEPEHUI Ha JKUBBIX
00BEKTaX.

Hamu s uamepenust cmenienus 0apabaHHOM NEPErnoHKU BIIEPBbIE IIpe/Ia-
raeTrcs HCIOJIb30BaTh Jia3epHbIii aBTOAMHHBIH MeToA. C cO3/l1aHUEM Ja3epHBIX
aBTOJIMHOB HAa KBAaHTOBOPA3MEPHBIX CTPYKTYpax MOSBUIACH BO3MOKHOCTH IIPOBO-
JUTh U3MEPEHMSI MUKPO- U HAHOBUOpAIMil OMOJOrHYecKor TKaHu 1n vivo (YcaHoB
I.A. u coast., 2003, 2011; Ckpunans A.B. u coarrt., 2005; Ohtsuka Y., 1982).
Kpome msmepenus amrmutyasl cmemenns bll npu ucnons3oBaHuu TaHHOTO Me-
TOJIa BO3MOKHA TaK)Ke OOBEKTUBHASL OLEHKA MPOXOAMMOCTH CIYyXOBOW TpyObl Ha
¢doHe mogaun B yX0 30HAUpYIOLIETro curuana. C moMoIIbio Ja3epHOro aBTOAMHHO-
r0 METO0/1a BO3MOXHO MPOBECTHU PErHCTpaLMI0 aKycTHueckoro peduiekca (AP), uto
JaeT OCHOBAaHMS sl pa3pabOTKH HOBOTO OOBEKTHBHOTO METOAA IUArHOCTUKU
CIIyXOBOH (DyHKLIMHU, IPUTOHOTO Ui CKPUHUHIOBBIX UCCIIEJOBAaHUN Yy JIeTeil paH-
HETO BO3pacTa.

Heab ucciaegoBanusa — 000CHOBaHHUE, pa3pabOTKa U BHEAPEHUE B KIMHUYE-
CKYIO IIPaKTUKY HOBOIO OOBEKTUBHOIO METOJIAa UCCIIEIOBAHUS CIIyXOBOM (DyHKLIMHU
Ha OCHOBAaHUU COBPEMEHHBIX JOCTHKEHUN B (PU3MKE MOJyIPOBOJHUKOBBIX Ja3e-
pOB.

3agaum uccie10BaHNUA:

1. PazpaboTaTh anmapaTHO-MPOrpPaMMHBINA KOMIUIEKC — JIa3€pPHBIN aBTOJUH-
HbIl HW3MEPUTEINb HAHOCMEIIEHUH, NPUTOIHBIA [JI HW3MEPEHUsS aMIUIUTYAbl
cmenenust bII, 1 MeToMKy €ro NpuMEHEHUs B KCIEPUMEHTAIbHBIX U KIMHUYE-
CKHUX YCJIOBUSX.

2. B MonenpHOM SKCIIEpUMEHTE Ha aKyCTUYECKOM CTEHJE 00OOCHOBATH IMPH-
MEHEHHE JIa3€pHOr0 aBTOJMHHOTO U3MEPUTENS HAHOCMEIIEHUI JIJIs1 UCCIIE0BaHUs
KoJIeOaHn yIpyrux MEMOpaH U OnpeaenuTh noseaeane Mmoaenu bII B 3aBucumo-
CTH OT YaCTOThI TECTOBOI'O 3BYKOBOro curtana u Y 3/1.

3. B MOZIEIbHOM 3KCIEPUMEHTE HAa BUCOYHBIX KOCTSIX BBISIBUTH OCHOBHBIE
O0COOEHHOCTH CMelleHus: OapabaHHOW TMEpernoHKU MpPU HMHUTAIMH TOpPaKEHUN
CpEeOHEero yxa.

4. IlpoBecTu uccien0BaHue cMelleHusl 0apabaHHON MEePErnoOHKUA Y OTOJOTHU-
YECKM 3[I0POBBIX JIUI Pa3JIMYHOIO BO3pacTa B 3aBUCHMOCTH OT 4acTOThl U Y3/l
TE€CTOBOTO 3BYKOBOI'O CUTHAJA.
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5. IIpoBectn uccnenoBanue cmenienus bl y 6ompapix ¢ CHT u mccnemo-
BAaTh OCHOBHBIC 3aBUCUMOCTU cMelleHus BII oT 4acToThl TECTOBOro CUTrHana H
V3]l ¢ 1enbio BBISIBICHUS OCHOBHBIX NH(DPepeHInaTbHO-THATHOCTUIECKUX KPH-
TEpPHUEB.

6. [Ipoectn uccnenopanue cmemienus bI1 y O0nbHBIX ¢ KOHTYKTUBHOU TY-
TOYXOCTBIO Pa3JIMYHOTO TeHe3a (OTOCKIIEPO3, aAT€3UBHBIN OTUT, TYOOOTHUT, OCTPHIN
HernephOpaTUBHBIA CPETHUN OTUT, XPOHUUYECKU THOWHBIN CPEIHUI OTUT) B 3aBU-
CUMOCTH OT 4acTOThl U Y 3]l T€CTOBOTO 3BYKOBOT'O CUTHajla C LEIbIO BBISIBICHUA
OCHOBHBIX TU((hepeHIInaTbHO-TUaTHOCTHUYECKUX KPUTEPHUEB U pa3padoTaTh METOT
uX rpaduyeckoi HHTEepIpeTaLH.

7. Co3naTh TpeXMEpHYIO0 MoJienb ABrxkeHui BII, mpurognyro nmns Bu3yanu-
3allMd JTAHHBIX, TOJYYEHHBIX IpuU u3MepeHurn cmemenuss BII B pa3nuuHbix
OTAENax.

8. Onpenenuth nudhepeHInaIbHO-TUATHOCTUYECKUE KPUTEPUU MPOXOJIU-
MOCTH CIIyXOBOWM TpyObl mpHW wHccienoBanuu cmenieHus bIl  ma3zepHbiM
aBTOJIMHHBIM METOAOM.

9. OuleHUTh BO3MOKHOCTH peructpanuu AP cpeaHero yxa npu nomolu Ja-
3€pHOT0 aBTOAUHHOTO U3MEPUTEIIS] HAHOCMELICHU.

Hay4ynast HoBu3Ha padoThI

Brnepsbie B MUPOBOI IpakTUKE pa3paboTaH anmapaTHO-IPOrPaAMMHBIN KOM-
IJIEKC JUIA JIA3€PHOTO aBTOJAMHHOIO U3MEPEHUS HAHOCMEIIEHUN U METOIUKH €ro
MPUMEHEHUS TIPU U3MEPEHUIX Ha KUBBIX 00BEKTaX C YYETOM crieuuPuku padoThl
JAHHOT'O METO/IA UCCIIETOBAHUS.

B pabore BniepBbie nonyyeHsl gaHHbie 0 cMeleHun bl B pa3nuuHbIx oTne-
Jax TPHA IOMOLIM JIA3€PHOTO ABTOAMHHOIO H3MEPUTENS HAHOCMEIIECHUM, H
PacCMOTPEHBI BOMPOCHI 3aBUCUMOCTH COCTOSIHUSI KOJIeOATEIbHOM CUCTEMBI Cpejl-
HETO yXa OT BO3pacTa 4elloBeKa; MoyueHbl JuddepeHInaabHO-TUarHOCTHIECKIE
KPUTEPUH PA3JIMYHOM MATOJIOTUU yXa IPU MCIOJIb30BAHUU JIA3€PHOTO aBTOJAMHHO-
ro Meroja usMepenus cmemenus bll.

BnepBble Ha OCHOBaHMM PE3YJIBTATOB M3MEPEHUI J1a3€pHBIM aBTOJMHHBIM
METOJIOM CO3/I1aHa TpexMepHas MoAenb aBrmxeHui bIl. BnepBeie npumeHeH nasep-
HBI aBTOAMHHBIM MeTOA g OOBEKTHMBHOM JMArHOCTUKH MPOXOJAUMOCTHU
CIIyXOBOU TpYOBbI U pa3pabOTaHbl KPUTEPUH OLIEHKHU €TI0 PE3yJIbTATOB.

BriepBbie s1azepHbI aBTOAMHHBIN METOJ M3MepeHus cmelneHus bll npume-
HeH JJia perucrpauuu AP.



Teopernueckuii BKJIajg

[Tomydensl HOBBIE (hyHIaMEHTaIbHBIC 3HAHUS O MexaHu3Me Kosiebanus BII,
MUKPOMEXAHUKE CPEAHETO YXa, a TAKKE €€ OTIMYMAX IPU Pa3Iu4HbIX IaTOJOTH-
YECKUX COCTOSHHUSIX.

IIpakTH4yeckasi 3HAYMMOCTH

Co3pman anmapaTHO-IIPOTPaMMHBIA KOMIUIEKC [JIsl JIJA3€PHOT0 aBTOAMHHOIO
W3MEPEHUSI HAHOCMENICHUN C BO3MOXKHOCTBIO €r0 MPUMEHEHHS ISl U3MEPEHUS
aMIuTy bl cmenieHus bI1 uenoBeka, Kak B pa3JIMUHbIX MOJEIIBHBIX ONbITaX, TAK U
B KJIMHUYECKOW mpakTuke. PazpaboTraHa MeToAuKa €ro MpuUMEHEHHUs, BCIOMOTa-
TEJIbHbIE YCTPOMCTBA [UIl pealu3aldd METOJa B KIMHUYECKOW MpPAKTHKE.
Omnpenenensl nudpepeHNnaTbHO-TUATHOCTHYCCKUE KPUTCPUH PA3TUIHBIX I1aTO-
JIOTUYECKUX COCTOSIHUU yXa U pa3paboTaH nuddepeHnaibHO-IuarHoCTUYECKU
rpaduK AJisl ONpe/ieNIeHUs] TaTOJIOTUU yXa NMPU HAJIUYUU KOCTHO-BO3AYIIIHOTO MH-
TepBaja Ha ayauorpamme. Paspaborana TpexmepHass Mozenb aBkeHuil bII,
KOTOpasi MOXKET UCTOJIb30BAThCS ISl BU3YyalIN3alUU PE3YJIbTATOB UCCIIEIOBAHHUS.

[IpumeHneHa Ha MpakTUKE METOAMKA HMCCIEAOBaHMS (YHKIHMHU CIyXOBOH
TpyObl C MOMOIIBIO JTA3€PHOTO ABTOAMHHOIO WM3MEPUTENS HAHOCMEIICHUH, TaHbl
00BEKTUBHBIE KPUTEPUHU OIICHKU €€ MTPOXOJAUMOCTH.

[Tokazana BO3MOXHOCTB peructpaunu AP npu nomomm u3mMepeHns aMIuin-
Tyasl cMmemeHuss BII, 4To OTKphIBaeT BO3MOXKHOCTH [UIsl CO3JaHUS  HOBOTO
00BEKTUBHOTO METOa AUArHOCTUKHU CITyXOBOU (PYHKIIHUH.

Peanu3sanus pe3yjibTaTOB HCCJIE0BAHUA

PesynbraThl nccneoBaHusl BHEAPEHB B JIEUEOHYIO JESATEIBHOCTh KIIMHUKU
oropunonapunronorun Knuanyeckoit 6onpuunel uMm. C.P. Mupotsopuesa 'bOY
BIIO «Caparosckuit MY um. B.M. PazymoBckoro» Munsapascoipa3zButus Poc-
cuu  (B3pocCiO€  OTOPUHOJIAPUHIOJIOTMYECKOE  OTIEIEHWE U KIMHUKO-
JMAarHOCTUYECKOE OTOPUHOJAPUHIOJIOTHYECcKoe oTaeieHue), Ha ©Oaze JIOP-
ornenenuid MY3 «l'opoackas Gonpuuna Ne6 nm. akan. B.H. Komenesa» u MY3
«l"opoxackas kinanueckas 6oiabHuIa Nel0y» (r. CapartoB).

PesynbpraTel uccienoBanus BHeApeHbl B yueOHbI mnpouecc I'BOY BIIO
«CaparoBckuii IMY um. B.H. PazymoBckoro» Munsapascoinpa3sutusi Poccuu B
Kypce OTOPUHOJIAPUHTOJIOTUH ISl JIEYeOHOT0, MeJUATPUIECKOT0, CTOMATOJIOTHYE-
CKoro u Meauko-rpodunakrudeckoro gakynprera; GIIK u ITIC.



Anpobanus TuccepTanuu

OCHOBHBIE TIOJIOKEHHUSI JUCCEPTALMHU ObLIM JOJIOKEHbl B BUJE HAYUYHBIX
JOKIaoB Ha 3acenannn CapaToBCKOro 00JIacTHOTrO oTAeseHust Poccuiickoro Ha-
y4HOro obiiectBa oropuHosiapunronoroB (Caparos, 2007, 2008, 2010, 2011),
Bcepoccuiickux HayuHo-mpakTHueckux KoHpepenuusx B Cankr-IlerepOypre
(2004, 2009, 2010, 2012), Bcepoccuiickoit koHdpepeHius « COBpeMEHHbIE aCIEKThI
Y TIEPCHEKTUBBI Pa3BUTHS OTOPUHONIApUHTOIOTUM» T. MockBa (2005), pernoHalib-
HBIX Hay4YHO-TpakTHUecKuX KoH(pepeHuusx B r. Huxuuit Hosropona (2006, 2008),
r. Camapa (2008, 2010), r. Yens6uuck (2010); Ha kKoH(DEpEHIIUIX MOIOIBIX yUe-
HbIX CapaToBCKOro rocyAapCTBEHHOr0 MEAUIIMHCKOro yHusepcuteta (2005, 2006,
2007, 2008, 2009, 2010, 2011, 2012 rr.); Ha MexayHapoAHON MOJIOJEKHOU HAYY-
HOI1 miKoJie «CoBpeMeHHbIe OMOMHKEHEPHBIE U SACPHO-PU3HMUECKUE TEXHOIOTUU B
menuuuae» (2012 r.) m Bceepoccuiickoil Hay4yHOU 1IKoJe-ceMuHape «MeTomabl
KOMIBIOTEPHOW  JIMATHOCTUKU B Ouosnoruu u MenunuHey» r. CapatoB (2011,
2012 rr).

[IpoexT Obu1 mpencraBieH Ha MexayHapogHoil BbicTaBke EUREKA B
Bproccene (52" World Exhibition Of Innovation, Research And Technology,
Brussels, 16.11.2003), rae 611 yaoctoeH cepedpsinoit Menanu (Medaille d'argent).
[Tpubop HarpaxaeH 3050Toil Menansio Ha [V MockoBckom MexyHapoaHOM ca-
JIOHE WHHOBaUMid u uHBecTHULMH (T. MockBa, Bcepoccuiickuil BBICTaBOUYHBIN
HEeHTp, 25-28 ¢epans 2004 1.).

YceTpoilcTBO ¥ MeTOIMKa yI0CTOeHbI cepedpsinoit mepanu 11 CapatoBckoro
Canona u3obpereHuit, nHHOBaIui u nHBecTUIUH (2006 1.), TaK)Ke IKCIIOHUPOBAJI-
cs Ha [II CapaToBckom CasioHe n300peTeHnii, nHHOBauuii ¥ naBectuimii (2007 r.).
[TpoekT 6b11 nipeacTaBiieH Ha [V Beepoccuiickom popyme «310poBbe HAIIUKM — OC-
HOoBa mporBeranus Poccum» (2008 T1.). Pesymprarel uccnemoBaHuid  ObLTH
JI0JIOKEHBI Ha MeXKTyHapoaHoi koHpepenunn «buomexanuka 2010» (r. CapaToB).

HccnenoBanus Mo TEMATUKE JUCCEPTALMOHHON pabOThl MOAEPKAHbI TPaH-
ToM DOHIA COAECHUCTBHS PAa3BUTHUIO MaJbIX NPEANPUITUN B HAYUYHO-TEXHUYECKOU
cdepe no mporpamme «Y.M.H.N.K.» 2008-2012.

ArnipoOaniusi 1uccepTanuy COCTOsIaCh HA COBMECTHOM 3aceaHuu Kadeapbl
oropunonapunrosoruu ['bOY BIIO «Caparosckuit 'MVY um. B.M. Pazymoscko-
ro» u kadenpel ¢usuku TBepaoro tena DPI'BOY BIIO «CI'Y um. H.T.
Yepusbimesckoro» 24.02.2012 r.



Iyoaukanuu

ITo Teme auccepranuu onyoOJuKoBaHO 42 me4YaTHBIX padOThI, U3 HUX 17 — B
u3nanusax, perneHsupyeMoix BAK MunoOpHayku P® (2 w3 HUX JOMOJHUTEIHHO
NepeBEICHbl HA UHOCTPAHHBIN SI3bIK); TAKXKE MOJYYEHbI 1 maTEeHT HAa U300peTeHue
Y 2 MaTEHTa Ha MOJIE3HYI0 MOJEIIb.

JInuHbIA BKJIAJ aBTOPA

HenocpenctBeHHO NpU ydyacTHM COMCKATENsl MPOBEACHBI BCE MOJEIbHBIE
onbIThl — HAa MakeTe BII, Ha mpemapaTax BHCOYHBIX KOCTEM CBHHbBH, Ipernaparax
BHCOYHBIX KOCTEH 4elioBeKa. ABTOPOM, COBMECTHO C COTpyAHUKamu kadenpsl du-
3UKHU TBepJoro Tesa CapaToBCKOTO rocyJapCTBEHHOTO YHUBEPCUTETA, BHITOTHEHBI
BCE aKyCTHMYECKHE W3MEpEHHUs, NMpUBEJICHHbIE B padore. HemocpeacTBeHHO Mpu
y4acTUHM aBTOPAa M3TOTOBJICHBI YCTAaHOBKA W €€ MporpaMMHOe 0o0ecreueHue; ycT-
poiicTBa JJisl €€ KpeIUIeHUWs Ha ToJIOBY OOCIEIyeMOro M Ha ONEepallMOHHBIHN
MUKPOCKOI pa3paboTaHbl aBTOPOM JIMYHO. Bce npoBefeHHble U3MEPEHUsT Ha JKU-
BBIX JIMI[AX, MPEJACTaBICHHbIE B paboTe, BBHIIIOJIHEHb aBTOPOM JIMYHO.
MopenupoBanue BII mpoBeneHo mnpu yyacTUu aBTOpa, HA OCHOBAHUU TPEJICTAB-
JICHHBIX JIAaHHBIX, TOJIYYEHHBIX B UCCIEOBAHUH.

O0beM u CTPYKTYypa auccepTanum

Jluccepranusi COCTOUMT U3 BBEACHUS, 0030pa JHUTEPATypbl, OJHON TJIaBbl C
OnucaHUueM (PU3NYECKHX OCHOB JIA3€pHOI0 aBTOJMHHOIO METOJA HCCIEJOBaHUS
KoJe0aHU U ero MaTeMaTHYeCcKoro amrmapara, AByX IJlaB COOCTBEHHBIX HCCIIEN0-
BaHUM, 3aKIIOUYEHUST M CHHCKa JuTeparypbl. OOmuit o0beM auccepranuu
cocTaBiisgeT 294 cTpaHullbl, oHa coaepKuT 40 TabiuIl U WLTFOCTPUpOBaHa 57 pu-
CYHKaMHU.

OCHOBHBIE MOJI0KEHUS, BBIHOCUMbIE HA 3aIUTY:

1. JIazepHbIid aBTOAUMHHBIN MeTO] U3MepeHust cMmeiieHus bII — neHHsiil Ho-
BbIi OOBEKTUBHBIM JUArHOCTUYECKUM METOJ, TMO3BOJSIOMIMM JaTh OIEHKY
COCTOSIHUSI CTPYKTYP CPEIHETO yXa, CIIyXOBOU TpyOsl, ucciienoBarsh AP.

2. Kaptuna xone6anuii BIl y otonmoruuecku 370pOBBIX JIMI] MPU 3BYKOBOMU
CTUMYJISIIUA HOCUT BEChMa CJIOKHBIN XapakTep, 3aBUCSIIUNA OT 4aCTOThl U UHTEH-
CUBHOCTHM  3BYKOBOTO  BO3JICHCTBUS,  Hamboliee  pPENMpPE3CHTATHBHOW  C
JMAarHOCTUYECKOW TOYKM 3peHus siBisgeTcs oomacts umbo BII. Cmemenus BII B
obnactu umbo HaxonstTcs B ipeaenax ot 134 go 362 um Ha yactorax Huxke 1500
I'm; or 105 mo 172 M Ha dactorax 2000-4000 I'im ¢ magenueM B 3TOM 00JIacTH
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criekTpa KpytusHou 3 ab/okT npu Y3][ 85 nb; xapakTepucTruka 3aBUCHMOCTH Ha-
pactanus amIuatyabl cMmenieHuss bl oT pocTta HMHTEHCHUBHOCTH 3BYKOBOTO
BO3JICCTBUS HOCUT jorapudmudecknii xapakrep. [[oJBIKHOCTh CTPYKTYp Cpeli-
HEro yXa y OTOJIOTMYECKHU 3I0POBBIX JIMII, HE U3MEHAECTCSA B BO3PACTHBIX IpyImnax
ot 16 o 82 ner

3. JlazepHblii aBTOAMHHBIA MeToH u3MepeHus cmelienust bII moxer ObITh
WCIIOJIb30BaH B KIIMHUYECKOW MpakTUKe i Ju(depeHIHnAIbHON JTHArHOCTHKU
pa3nuuHbIX 3a0oneBaHui cpennero yxa; cmemnienue bII mpu CHT paznuunoro re-
HE3a HE HW3MEHSETCS CTAaTUCTUYECKH 3HAYMMO OTHOCHUTEIBHO OTOJIOTHYECKHU
3I0POBBIX JIUII.

4. Monenb newkennii BIT MokeT ObITh HCTIOJIB30BaHA B IPAKTHUCCKOM Jies-
TEJIbHOCTH JIJI1 BU3yanu3auuu AsvxeHus bI1 B peaibHOM BpeMEHU B KOHTPOJIBHO-
W3MEPUTEIIBHBIX CHCTEMAaX.

5. JlazepHblii aBTOAMHHBIN MeToA u3MepeHus: cmeienus: bl sBnsercs 00b-
CKTHBHBIM METOJIOM JUATHOCTUKH (PYHKIIMH CIIYXOBOM TPYOHI.

6. Peructpanms AP npu nmomoiy na3epHOro aBTOAMHHOIO METOJIa U3MeEpe-
HUus cmenieHus BII — HOBBIM OOBEKTHUBHBIH METOJl JTUArHOCTHUKH CIIYXOBOH
GyHKUUU.

Conepxxanue padoTsbl

Hcnonb3oBanue 3ppexra aBTOAUHHOTO JETEKTUPOBAHUS B MOJYIPOBOJHU-
KOBBIX JIa3€pax JUIs CO3[1aHUs Ha UX OCHOBE MPOCTBIX U3MEPHUTEIIBHBIX JaTYUKOB C
BBICOKOI YyBCTBUTEIBHOCTBIO K OTPa)KEHHOMY CHUTHAIY IPEACTABIIAECTCS BEChMa
IpUBJIEKATEIbHBIM. M3MepUTENbHBIE CUCTEMBl HAa OCHOBE aBTOAMHOB OO0JIaaIOT
BBICOKOM TOYHOCTBIO, KOMIIAKTHBI U HAJEKHbI, OHH ITO3BOJIIOT MPOBOAUTH HU3ME-
peHuss B IIMPOKOM [JMAIla30HE BEIWYMH, BKJIIOYas HAHOMETPOBBIE H3MEpPEHUs
(YcanoB JI.A. u coast., 2003; 2011). ABToaMHHBII >PPEKT OCHOBAH HA U3MEHE-
HUM peXHMa paOOThl JIa3€pHOTO JAMOAA IIPU BO3BPALICHUM YacTH H3JIy4EHUs
oOpaTHO B  €ro pe3oHaTop, [JaHHas cucTeMa o0Jajaer  BBICOKOU
YYBCTBUTEIBHOCTHIO K OTPA)KEHHOMY CUTHAIIY. Y IPOLIEHHO aBTOJWHHYIO CUCTEMY
MO>KHO paccMaTpuBaTh Kak cocTaBHOU pe3oHarop KobGasmm-Jlenra (Lang R., Ko-
bayashi K., 1980), cocrosmuii u3 aByx pesonatopos ®adpu-Ilepo.

3aTpyAHEHHUS] B NPAKTUYECKOM MPUMEHEHHUHU aBTOJMHHBIX CHUCTEM 3aKIIO-
YAalTCA B CYIIECTBEHHOM OTJIMYMM aBTOAMHHOIO CHTHaja OT CHUTHajla
UHTEPPEPEHIIMOHHON JTa3€pHOIl CUCTEMBI C Pa3BsI3KOW OT MUCTOYHHKA HU3IIyUYEHUS,
4TO 3aTPYAHSIET IPUMEHEHHE JUIsl ONUCAHMsI €ro paboThl XOpOIIOo pa3paboTaHHON
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TEOpUH TOMOAMHHOW MHTepdepomerpuu. Jljis aHanu3a aBTOJWHHOTO CHUTHaja B
IPEANOIOKEHNH TapMOHMYHOCTH KoneOanuii BIl wucnonbs3oBanace wu3BecTHas
poLeaypa pa3iokeHuss HHTepPEepeHIIMOHHOTO CUrHajia B psj no gyskiusm bec-
censt u B psiag Dypobe (YcanoB .A. u coast, 2004, 2007; Cxpunans A.B. u coaBT.,
2005, 2008). Ammutyny cMmemieHus BII onpenensior mo CrnexkTpy aBTOAUMHHOIO
curHasia. B pspe paboT ycTaHOBIEHAa 3aBUCHUMOCTb aMIUIMTYJbl TapMOHMKH,
UMEIOIIEN MAaKCUMAJIbHOE 3HAYEHHUE B CIIEKTPE aBTOAWHHOIO CUTHAJIA, OT aMILIH-
Tynbl konebanuii bBII. B 3aBucumoctn ot ammntynbsl koneOanuit BII B cnextpe
CUTHAJIa MaKCHMAaJIbHBIM 3Ha4Y€HHEM OyIyT mpeolianaTh TapMOHUKHU C Pa3jivy-
HbIMM HOMEpaMH. B 3aBUCUMOCTH OT 3TOro, CyIIECTBYET HECKOJIBKO METOJIOB
pacyeTa aMIuIUTyAbl Kojebanuit BII mo cnexkTpy aBTOAMHHOTO CUTHAJA.

B coctaB u3MmepuTenbHO J1a3epHON aBTOAMHHON CHUCTEMBI (TPUHIUIIHAIIb-
Has CXeMa YCTPOMCTBa — puc.l) BXOAUT aBTOJIWHHBIN Ja3epHbIi quoa tuna RLD-
650 Ha KBaHTOBOpA3MEPHBIX CTPYKTypax C AUPPAKIHOHHO-OTPAHUYECHHON Ou-
HOYHOM MPOCTPAHCTBEHHOW MOJOM € XapaKTEPUCTUKAMU: MOIIHOCTh U3IyYEHHS 5
MBT, niyHa BOJIHBI 652 HM.

6 {7 3 2 1

Puc. 1. TlpunnunuanpHas cxema pabOThl Ja3epHOT0 aBTOJMHHOTO W3MEpPHU-
tens konebanuii bI1 (mosicHenue B TEKCTE).

[Ipy KIMHUYECKHMX W3MEPEHHX Ja3€pHbI nuoA OBl 3aMEHEH HaMM Ha
cepTu(UUUPOBAHHBIN NpPUOOP M JIa3epoTepalud B OTOPUHOJIAPUHIOJIOTUU
«JTACT-JIOP» (OOO «Tpumay, r. CapatoB), UMEIOIIHUIA B CBOEM COCTABE aHAJIO-
TMYHBIA 110 TapaMeTpaM MOJIYIPOBOJHUKOBBIH HCTOUHUK JIA3€PHOIO U3JIyUEHUS.
[Ipubop ucnonb30BaJICS B MACIIOPTHOM PEXKUME — HEMOJYJIMPOBAHHOMN Ja3epHOU
reHepaly KpacHbIM IOJYNPOBOJHUKOBBIM JIa3epoM BUAUMOTro auana3ona. Ha bI1
| HampaBIEHO KOTr€peHTHOE H3JIYy4YEHUE OT MCTOYHMKA Ja3epHOro M3JIy4eHHs 3,
OUTAEMOI0 OT UCTOYHMKA Toka 4. Jlnsa obecrieuenus: npsamoi Bugumoctu BII uc-
nosb3oBaHa BOpoHkKa 2. Otpaxennoe ot bII 1 nazepHoe wusnyuyeHune
perucTpupyercs ¢ nomouipro goronpuemMHuka 5. Curnan ¢ GoTonpueMHHKA I10-
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CTyTMaeT 4epe3 MIUPOKOMOJIOCHBIA YCUITUTENb, COAECPKAIINN (DUIBTP MEePEMEHHOTO
curHaia 6 B aHajoro-iudpoBoi npeoOpazoBaTesib 7 U 3aT€M — B MEPCOHATbHBIN
KOMITBIOTED 8§, T CrenuaIbHON MpOorpaMMOi TPOU3BOASTCS 00paboTKa €ro CHr-
Haja — MOCTPOEHHUE CIEKTpa aBTOAMHHOIO CHUTHaja W MO KOMaHJE oreparopa —
BBIYHCJICHHE aMIUTATYAbI KosieOanuii bI1. CurHam momaeTcss mpu IMOMOIIY TeHepa-
TOpa 3BYKOBOTO CHTHaja 9 ¢ ycuwiureneM B rpoMkoroBoputensb 10, Takum
o0pa3oM, BCe HCCIEIOBAaHUE MPOXOIUT B CBOOOJHOM 3BYKOBOM MoJjie. B kauecTBe
aHajoro-1u@poBoro npeodpazoBarelisi HaMu ObLT UCIIOJIL30BaH BEIHOCHOM MoOpTa-
tuBHbIE USB Monyne E14-140 (L-Card, Poccus). [nst oOpaboTku curHaga HaMu
OblJIa UCTOJIb30BaHA OPUTHMHAJNIbHAS MIPOTpaMMa MAaTEeMaTUYECKOrO aHaii3a CIIEK-
Tpa aBTOAMHHOrO curHana «Bubpomerp — wmHorodynkumonanpHbsii CBY u
Ja3epHBIA U3MEPUTENbHBIA KOMIUIEKC JIJIs pelIeHUsl 3ajlad HaHO- U OMOMEIUIINH-
CKMX WUCCJIeIOBaHMI», pa3paboTanHas Ha Kadenpe GU3UKKA TBEpPAOro Teia
CapaToBCKOIo rocy/1apCTBEHHOI'O YHUBEPCHUTETA.

Jns uamepenns noaABMKHOCTH bII B KIMHUYECKHX SKCIIEPUMEHTAX UCIIOJIb-
30BaJIaCch  Jla3epHasl  aBTOJIMHHAs  YCTAHOBKA, VYKPEIUIGHHass Ha TOJOBE
o0clieryeMoro mpy IMOMOIIM YCTPOKUCTBA Ui (DHKCAIMKM €€ Ha TOJOBE 00Cieaye-
Moro (mareHt P® Ha mosesnyro monenb Ne95997). Jlns Oosiblliel TOYHOCTH
U3MEPEHUS, BO3MOXKXHOCTH MHTPAONEPALIMOHHOTO MCIIOJIb30BaHUS METOAUKH, W3-
MepeHUsl B pa3nuuHbIX 4dacTsax BII Hamu Obul pa3paboTaH BapuUaHT YCTAaHOBKHU
Ja3epHOr0 aBTOJAMHHOTO U3MEPUTEIIS Ha ONEPAIIMOHHBIN MUKpockon ¢upmbl «Karl
Zeiss» (matent P® na nonesnyro mozensb Ne88537).

B xone mompoOHBIX HccneqoBaHU HEOOXOAUM MOCTOSHHBIA KOHTPOJIb aKy-
CTUYECKUX MmapaMeTpoB cpeabl. (OCOOCHHOCTHIO HCCIEOBAHUSI  SIBISIETCS
HE0OXOIMMOCTh KOHTPOJISI YPOBHS 3ByKOBOTO naBiieHus (Y3]l) kak B moMenieHuu,
I7Ie HaXOAUTCS UCHBITYEMbIM, TaK U B OrPAHUYEHHBIX 00beMax — B HaAPYKHOM
ciryxoBoM mpoxoje. [IpuBoaumeie B padore Y3/ nansl B 1b OTHOCHUTEIBHO ypOB-
Hs 2%107 Tla. JIns npoBeieHMS M3MEPEHHMH HAMH TNPUMEHSIICS KOMILIEKC
MPEIU3UOHHBIX U3MEPUTENBbHBIX TTpuOopoB ¢upmel Bruel & Kjaer ([anus). s
onpeaeneHust Y3/ B orpaHndyeHHOM 00beMe HaMHU HCIIONIb30BaJICs HAOOp aKycTH-
yeckux 30H710B UA 0040. KanuGpoBka mpou3Be/ieHa B COOTBETCTBUU C TTACIIOPTOM
UCIIOJIB3yEMON U3MEPUTEIIBHON aNaparypsl.

B kimMHHMYecKkoW YacTh HaIIero MCCleOBaHUs BCEM OOCIEIyeMbIM MpPOBO-
JWIOCh TIIATEJIbHOE KIMHUYECKOE OO0CIeI0BaHHE, KOTOPOE BKIIOUAJIO B ce0s
TpaauioHHbii ocMoTp JIOP opranos. s momyueHnust 6ojiee TOUHON MHPOpMa-
uuu 0 coctossHnu BII nmuuam ¢ maronmoruen ciayxa MPUMEHSUICS OCMOTP yXa oA
YBEJIMYEHNUEM C HCIOJIb30BAHHUEM JIYIIbl, BODOHKH 3UIJIE€, 3HI0CKOMA, ONEPALIMOH-
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HOro MuKpockoma. Ilomydyennas mukpockomnuueckas kaptuna bBII cxemaTudno
¢ukcupoBanachk B Kaprax oOcienoBanus (mpu Hanmuyuu nepdopanumii), 1100 Aena-
JUCh BBIBOJBI O HAJIIMYUU AJF€3UBHBIX SBJICHUNU B cpeaHem yxe. llpu Hanuuuu
aare3uBHbIX ABieHUN U TO OOJIBHBIM Tak)Xe MPOBOAWIKCH Mpoba BanbcanbBhl, a
Tak)ke POoOBI C MOMOIIIBIO BOPOHKHU 3urie, mnpoayBanue no [lonuruepy ¢ Mukpo-
CKOMMYECKUM BU3YyaIbHBIM KOHTposieM BII.

Ayanonoruyeckue MeTobl 00cae0BaHus BKIIIOUAIN B ce0s Mccae0BaHue
Pa3TOBOPHOM M LIENIOTHOW PEYbI0, KAMEPTOHAMHU U IPOBEACHUE TOHAIBHOM MOPO-
rOBOM ayJIMOMETpUU. AYyJIMOJIOTUYECKHUE METOIbI UCCIIeIOBaHNE ObUTH MTPOBEICHbI
BCeM 00cCieayeMbIM. AyIUOMETpHUs MPOBOAMIACH CAMOCTOSITEIBHO aBTOPOM MpHU
nomoIu ayauoMetpoB Interacoustics MA-30 ([lanus), «buomeaunen» AA-02.

JlaHHble, MOJIy4eHHbIE B PE3yJbTaTe HCCIEHOBAaHUM, 3aHOCWINCh HAMH B
anexkTpoHHble Tadauibl Microsoft Excel 2003/2007, cratuctuueckas oOpaboTKa
pe3yJIbTaTOB HCCIIEIOBaHUSI ITpoBoaAWiiach B makere Statsoft Statistica 7.0. Hamu
UCIIOJIb30BAIMCH OOIICTPUHATHIE METOJUKU CTAaTUCTHUYECKOW 0OpabOTKU pe3ylib-
TaTOB — BBIYMCJIEHUE B Ipymnmnax cpeaHux apudmerunueckux (M), aucnepcuu,
CTaHJApTHOTO OTKJIOHEHUs (+m). CTaTUCTUYECKasi JOCTOBEPHOCTh OTIWYUMN B BbI-
Oopkax OIIEHMBaJlaCh MO JABYXBbIOOpouHOMY t-KpuTeputo  CThIOJICHTA;
JIOBEpUTENIbHBIA ~ MHTepBaJ  mpu  3ToM  BeiOpan  p=0,05.  [loBTopse-
MOCTB/BOCIIPOU3BOIUMOCTD pe3yNbTaTOB  MCCIENOBAaHUS  OLIEHHBAJIACH
cTaHaapTHeIM MeTtosioM Gage R&R.

Pe3yabTaThl COOCTBEHHBIX MCCJICIOBAHMH U UX 00CYyKIeHHE

Pe3yabTaThl 3KCIIEPUMEHTAJIBHBIX MCCJICI0BAHUI

Jliist mpoBepku paboTOCTIOCOOHOCTH YCTAHOBKH M MIPOTHO3WPOBAHUS PE3YIIb-
TATOB M3MEPEHMH HaMu ObUIM NPOBEIECHBI MOJEIbHBIE OIBITBI HAa MOJEIU
BHCOYHOM KOCTH, cojepxaiier nmuranuio bII, Hapy>KHOro ciayxoBoro mpoxonaa u
IIOJIOCTEN CPEAHETo yXa. Mexy HMHTAallMEed CIIyXOBOI'O IIPOXO0Ja W IIOJIOCTBIO B
crenne nomenieHa umutanust BII (nuamerpom 11 MM), U3roTOBIEHHAS U3 MOJU-
ATWICHOBOM IIeHKH ToamuHou 100 Mkm. Best Mozens mpyu oMo BUHTA MOKET
OBITh JKECTKO NMPHUKPEIUIEHA K MOJBM)XHOW CUCTEME JIa3€pHOM aBTOJIMHHOM ycTa-
HOBKM BMECTO YIIHON BOpPOHKH, YTO OOECIIEYMBAET €€ TOYHOE M ObICTpoE
CONPSKEHUE C U3MEPUTEIbHON YCTAaHOBKOW. AKYCTHYECKHUU 30HJ I KOHTPOJISA
CO37aBa€MOI0 JIaBJICHHUsI BBOJIWJICS B MMHUTATOP HAPY’KHOT'O CIyXOBOI'O IPOXOJa,
caMo UCCIIeI0OBaHUE MPOXOIUI0 B CBOOOJHOM 3BYKOBOM IOJI€.
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breuno nposeaeHo 50 u3MepeHuil B IEHTPAIbHONW YaCTH MEMOpaHbl MakeTa
npu Y3]1 65 u 85 nb, npu 5ToM Obli1a MOJTydYeHa aMIUIUTYJHO-4aCTOTHAS XapaKTe-
pUCTHKA JIaHHOM Mojaenu mnpu cooTBeTcTByrommx Y3J[. HccienoBanus
MPOBOAWIMCH MHOTOKPATHO U TPEMS Pa3IMUYHBIMU IKCIIEPUMEHTATOPAMU B Pa3HOE
BpeMsl, NJis MOCIEAYIOUIEH OLEHKH BOCIHPOU3BOJUMOCTH M MOBTOPSIEMOCTH pe-
3yJbTAaTOB OMbITa. BBIABICHO, YTO COOCTBEHHBIE PE30HAHCHBIE YACTOTHI MaKeTa
BIT 400 I'm u 600 I'm. HanbonpImas amMmiuTyaa cMelieHus: Mmaketa cocrapmna 701
HM. HauOonbimas ammiutyna kojebaHuil 3apeructpupoBana B oosnactu 250-800
I'n, 3aTeM amrIuTyAa KojieOaHWM HOCUT IMPUOJIM3UTEILHO OJIMHAKOBBIN XapakTep,
konebssick B obnactu 100-274 um. B psne ciayyaeB peructpupoBaiach 0oJibluas
aMIUTATYJa CMEIIEHUsI MOJIENI MPU CO3JaHuU MeHblero Y3Jl, a HeKOTopble aM-
IUIMTYyla BEeChbMa Majbl [0 CpPAaBHEHHUIO C COCEJHHMMM 4YacTOTaMU, YTO
COOTBETCTBYET TE€OpPUHU KosieOaHUs CBOOOHOM yIpyroit MmemoOpaHsl ¢ (hOpMHUpPOBa-
HUEM pa3JIMYHbIX BHUOPAIIMOHHBIX MOPTPETOB B 3aBUCHUMOCTH OT YacTOThI
konebannii u Y3/I. [Ipu aTOM cMmenieHue neHTpaabHON TOYKH MeMOpaHbl HE BCe-
r/1a SIBJISIETCS] MAaKCUMAJIbHBIM MO Bcel mionaan MemOpansl. [TogobHas Mojienn He
B TIOJIHOW Mepe oTpakaeT kojiebanus bI1 uenoBeka, Tak Kak MOCISTHSS OTIMYACT-
Csl 3HAUUTEJIbHOM aHU30TPOMHOCTHIO CTPOCHUSI M HArpy’>KE€Ha Ha IEMb CIYXOBBIX
KOCTOUYEK M BHyTpeHHee yxo, [Ipu uccinenoBanuu konedbanuit mogenu bII, Harpy-
KEHHOM Ha 3aMKHYThII O00BEM CpEAHEro yxa, OTMEYaeTcsl 3HAYUTENIbHOE
YMEHBIICHUE aMIUTUTYAbl KOJieOaHWM, BBIPABHUBAHUE AMILIUTYIHO-4aCTOTHBIX
xapakrepuctuk (AYX). Peructpupyercs BTopoil pe3oHaHCHbIN MUK B obmactu 800
[', oTmedaroTcst Takxke Oosiee 3HAUUTEIbHBIE (DIFOKTYaIMU KojieObaHul B 00siacTu
cbimre 850—-1000 I'm.

Pe3ynbTaThl MCCIENOBaHUM IMOKA3bIBAIOT B CPEJHEM XOPOUIYH) MOBTOpsE-
MOCTb JKCIEPUMEHTOB, OJIHAKO MMEETCA JOCTAaTOYHO IIHpPOKas JAUCHEpPCUsi
pe3yIbTaTOB OT AKCIEPUMEHTA K IKCIepuMeHTy. O01ias BapuadeabHOCTh PE3YIib-
TatoB no AaHHbIM Tecta Gage R&R cocraBmser ot 25,56% no 34,25%, uto
ABJISIETCSA «IIPUEMIIEMBIM ISl SKCIIEPUMEHTAIBHON U3MEPUTEIIBHON anmapaTypbi».
OtMeuaeTrcst Takke xopolias oOias MOBTOPSIEMOCTh U BOCHPOU3BOAUMOCTD IKC-
nepumenta 87,56-96,21%.

B nensix mpoBesieHus UCCie0BaHus in Vifro Ha HATUBHOM CBEXEM Ipernapa-
T€ BHUCOYHBIX KOCTE€H HaMU OBbUIM HCIOJIb30BaHbl BHUCOYHBIE KOCTHU JOMAIIHHX
cBuHell (Sus scrofa domesticus), BBUIy UX CXOXKECTHU C YEJIOBEUECKMMH IO aHATO-
MUU U MUKpoMexaHuke cpeaHero yxa (Pracy J.P. et al., 1998). Bcero usmepenus
npoBefieHbl Ha 7 KUBOTHBIX (13 ymei). Mcnoap30Banuch BUCOUYHBIE KOCTH JKH-

BOTHBIX, BPCMs C MOMCHTA CMCPTHU KOTOPBIX OO IIPOBCACHUA ISKCIICPUMCHTA HC
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npeBbimano 3—4 dyacoB. Ha MHTaKkTHBIX mpenaparax JJis MOJyYEeHUs aJeKBAaTHOIO
nocryna k BII qomoramu 1 00pOM HpPaKTUYECKHU MOTHOCTHIO YAAIAIUCH XPsIIeBas
M KOCTHAsl 4aCTU HApy>KHOT0 CIyXoBoro npoxona. [Ipu uccienoBaHum Ha U30JIH-
poBanHOM mpemnapate bIl OapaGanHas TOJIOCT, TpPH TMOMOIIA OOPMAITUHBI
BCKpbIBAJIaCh C BHYTPEHHEW CTOPOHBI IMOCHE YJajJeHUs KOCTHOTO JIAOUPHUHTA, aK-
KypaTHO YJaJsUIUCh CIYXOBbIE KOCTOYKM, M CTAHOBWJIACh [JOCTYIHA s
uccienoBanus nzonuposanHas BII. [[ns umuTanum aare3uBHOro rmnpoiecca Ha 00-
JacTh HAKOBaJIEHHO-MOJOTOYKOBOI'O CyCTaBa HAHOCWJIACH KaIUIsl PE3UHOBOTO KJIes.
[Ipu uccienoBaHny cHUMAIach BUOpPAIMOHHAA aMILUTUTYIHO-4aCTOTHAsI XapaKTe-
puctuka bII nataktoro npenapara npu Y3/ 65 u 85 nb.

[Ipu ucciepoBanuu MHTAKTHOTO yxa (9 mpemnapaToB) oOHapy>Ke€HO, YTO B
HU3K04YacTOTHOUM oOmactu AUX BII HaOmr0/1at0TCsl 4eThipe MaKCUMyMa, OYEBHUIHO
COOTBETCTBYIOIIME YETHIPEM PE30HAHCHBIM YaCTOTaM JJaHHOM cuctembl — 375, 475,
550 m 675 I'n. MakcumanpHas 3aperucTpupOoBaHHasl aMIUIMTY1a cocTaBuia 257 HM
Ha yactote Bo3aeictBusa 550 I'u nmpu Y3/ 85 nb.

[Tpu uccnenoBanuu n3onuposanHou bII (2 mpenapara) ObUT10 OOHAPYIKEHO,
yto bII, HE HarpykeHHasl Ha LEMb CIIYXOBbIX KOCTOYEK U CTPYKTYpPbl BHYTPEHHETO
yXa, IMEET Topa3fo OOJbIINN pa3Max KoieOaHUN M HEKOTOphle COOCTBEHHBIE pe-
30HAHCHBIE YaCTOThl, OTIWYHBIE OT YACTOT COOCTBEHHOTO BHOPAIIMOHHOTO
pE30HaHCa CUCTEMbl MHTAKTHOTO yXa JoMalllHedl cBUHbH. [ns «cB0oOOmHOW» BII
npu Y3/[ 65 nb nHa AUX HaOmr01ar0TCsd MaKCUMyMBbl aMIUIMTY]IBI KOJICOaHWM Ha
yactotax 370 u 575 I'u, ¢ yBenuueHueM 3ByKoBOro aasieHus Ha 10 nb — paBHO-
MEpHOE YBEJIMYEHUU aMIUIUTYbl cMeienus bIT Bo Bceil obiactu ucciemryemMbix
4acToOT, 3a MCKIoYeHrneM obOnactv BONMu3u 700 I'm, roe HaOromaeTcs IMOSBICHUE
JOTIOJIHUTEIIbHOM PE30HAHCHOM 4YacTOThl. MakcumalbHas 3aperucTpUpOBaHHAs
amrutyaa cocraBuia 505 HM Ha yactore BoznewcTBua 425 I'n npu Y31 85 nb.
[Ipu umuTaMK aare3WBHBIX IMPOILIECCOB B OapabaHHOU mosiocTu (2 mpemnapara)
obu1a nomydyeHa AUX BII ¢ 1ocToBepHBIM CHH)KEHHEM MAaKCUMAJIBHOW aMILJIUTY 1Bl
cmenienus bIT 1o 80—100 HM, MO CpaBHEHUIO C MHTAKTHBIM IIPENAPATOM BUCOUYHOM
KOCTH JIOMAlllHEW CBUHBH, SBJICHUS pPE30HAaHCa BbIpakeHa Ha vactorax 400-600
I

Jlns ncenenoanus noseneHus bII mpu BBICOKMX ypPOBHSX 3BYKOBOI'O J1aB-
JICHUS AHAJIU3UPOBAJICA CHEKTPAJbHBIA COCTAaB AaBTOAUMHHOIO CHUTHAJIa IIpU
Pa3IMYHBIX UHTEHCUBHOCTSAX BO3ACHCTBUA. B clieKTpe aBTOJMHHOrO CUTHaja MpH
UCCIIEOBAHUSX HA MHTAKTHOM IIPENapaTe BUCOYHON KOCTH JIOMAIIIHEN CBUHBU Ha-
PSAAY CO CIEKTPAIbHBIMU COCTABJIAIOIIMMU, KPaTHBIMH 4acTOTE€ BO30YXKAAIOIIETO
3BYKOBOI'O BO3JCHCTBUS, HAMU HEPEIKO HAONIOAANMCh CIEKTPaJbHbIE COCTaB-
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JISIOIME Ha YaCTOTAaX KPATHBIX MOJOBUHE YacTOTHI BO30YKIAIOIMIETO 3BYKOBOIO
BO3JEHUCTBHUS. JTO MO3BOJUIO CAENATh BHIBOJ O BOBHUKHOBEHUU IPU FapMOHHUYE-
ckux konebanusx bBIl momonmHuTenbHOW CyOrapMOHHMKM HAa 4acTOTE KpaTHOW Y5
YaCTOThI OCHOBHBIX KOJIEOAHUM.

C y4yeToMm MOJIy4EeHHBIX NaHHBIX HaMU ObUIM JOMOJHHUTEIBHO MPOBEIACHBI
UCCJIEIOBaHUSI BO3MOKHOCTH BO3HMKHOBEHHS cyOrapmMoHuueckux kosebdanuid BIT
HA MHTAKTHOM TperapaTe BUCOYHOW KOCTH CBUHBH. J[J1s1 BO3OYKIeHUS KoJieOaHU
BIT ucnonp3oBancs KOCTHBIN Tene(OoH, TPUMEHSEMbII B ayIMOMETPUUECKUX KIIH-
HUYECKUX HCCIIEIOBAaHUAX (ypOBEHb CHTrHaja MOJAaH B JIaHHOM CIly4ae Mo
BEJIMYMHE HAIPSIKEHUs NIEPEMEHHOTO TOKa, MOJAaBaeMOro Ha KOCTHBIN Tele(oH),
YTO TMO3BOJWJIO HaM CO3/1aTh aMIUIUTYAY KoJjieOaHUM mpemnapara OOJBIIYIO, YeEM
NPy BO3AYIIHOM mepenade 3ByKa. lIpu yBelnueHUM HaOpsKEHHUS MOAABAEMOIO
curnana a0 Bennuunbsl 0,9 B B ciekTpe aBTOJWHHOTO CUTHAJNa HaOJI01auch Cy0-
FapMOHHUYECKHE COCTABIISIIOIIME HA YacTOTaX KpPaTHBIX TIOJIOBUHE YaCTOTHI
II0JJaBa€MOr'0 CHUTHAJIA; IIPU YBEIIMYECHUU HAIPSDHKEHUS MOJABaeMOI0 CUTHajia 10
BennuuHbl 2,0 B B ciekTpe aBTOJAMHHOTO CUTHAJIa HAOJI01alIUCh TOMOJHUTEIbHbBIC
cyOrapMOHHMYECKHE COCTaBIISIONINE HA YACTOTaX, KPATHBIX 74 YaCTOTHI MOJaBA€MO-
ro curHana. IIpoBeneHHbIE WCCIEIOBAHUSA MO3BOJISIOT YCTAHOBUTH YCIOBUS
BO30YXJIEHUSI HOpMalbHBIX Kojebanuii BII m mopor amekBaTHOTO BOCHIPHATHS
3ByKOBOTI'O CUTHAJIA.

N3MepeHnst Ha CBEXUX Ipenaparax TPYHHBIX BUCOYHBIX KOCTEH YelIOBEKa
MIPOBEICHBI HAMH JIJISI I0KA3aTEIbCTBA SKCIIEPUMEHTAIBHOTO CXOJICTBA MOJIEJIbHBIX
OTMBITOB, MOCTABJIEHHBIX HA BUCOYHBIX KOCTSX JIOMAalllHEW CBUHBH, C HUCCIIEIOBA-
HUSMU, TPOBOAMMBIMU Ha JIIOAAX. VCMOMB30BAIMCH, 2 CBEXUX Mpenapara
BHUCOYHBIX KOCTEH YEJIOBEKAa, B3AThIe uepe3 8—12 yacoB ¢ MmomeHTa cMeptu. AUX
BII nmpenapaTta BUCOYHOM KOCTH 4esioBeKa cHuManach npu Y3/l 85 nb B nuanasone
yactor oT 500 mo 3500 I'tr. Hambonpinme Benuuuubl konebanus BII B manHom
ciayuae coctaBwid 100-120 uM Ha wactorax 1500-2500 I'u. MccnenoBanuch Tak-
xe BennuuHbl cMmelenus: bII npu napacranuu Y3J[ B aumanazone 45-85 nb Ha
ygactore 1000 I'u. M3mMepeHHast 3aBUCUMOCTh HapacTaHUsl aMIUIUTY/Ibl KOJIeOaHUI
BIT ot Y3/ HOCUT CTENIEHHOW XapakTep.

Takum 00pa3oM, U3 CONMOCTABIEHUS PE3YIbTATOB MOJEIBHBIX OMBITOB MOXK-
HO CZeJIaTh BBIBOJI, YTO JUArHOCTHKA HAPYILIEHHUS MepelaTOuHON (PYHKIIMU B LEMU
«bII — ciryxoBbIE KOCTOYKM» BO3MOXHA MO CIIEKTPAIIBHOM KAPTUHE aMILUIUTYAHOTO
oTtkauka bIl Ha 3ByKOBYIO Harpy3Ky pa3jau4HON MHTEHCHUBHOCTH, U3MEPEHHON MpU
MTOMOIIH JIA3€PHOT0 aBTOJAUHHOTO U3MEPUTENS HAHOCMEILICHUN.
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Pe3ybTaThl KIMHMYECKUX HCCJIEI0BAHUI

KinHnueckast yacTb MCCiIeI0BaHMs IPOBEIECHA Ha 0a3e KIMHUKUA OTOPUHO-
napunrojioru Knunuueckoit 6oipHunel uM. C.P. Mupotsopuera I'BOY BIIO
«CapaToBCcKuid TOCYJapCTBEHHBIM MEAUIMHCKUN yHUBepcuTeT M. B.M. PazymoB-
ckoro» MunzapaBcoupa3sutus Poccun (B3pocioe M KIMHUKO-TUATHOCTUYECKOE
oTopuHoJiapuHroiornyeckue otaeneHus) u JIOP-otnenenus MVY3 «lopoackas
bonpauma Ne6 um. akan. B.H. Komenesa» (r. CaparoB). Bcero namu 6n110 00-
cinegoBano 207 wyenoBek (257 yiei), pa3ielieHHbIX HA 7/ OCHOGHbIX 2pYNn HO
HAAUYUIO pa3nudHoU NAmMoa02UU CIYXa UlU ee OMmcCymcmeuio.

1. Kontposnbnas rpynmna (O3JI) — 100 ymeid.

2. bonbHbIe ceHCOHEBpanbHOU TyroyxocThio (CHT) — 65 yiei.

3. Bonbnbie anre3uBHbBIM OTUTOM (AO)— 20 yeil.

4. bonbHabie oTockiepozoM (OC) — 12 ymeit

5. Bonbnbie ocTpbiM cpenaum otutoM (OCO)— 20 yueit.

6. BosbHBIE XpPOHHUYECKUM THOMHBIM cpeHuM oTUTOM (XI'CO) — 20 yei.

7. Bonsabie Ty000THTOM (TO) — 20 yImei.

Kontpoasnyto rpynmy (O3JI) cocraBunm 50 yenoBek 0e3 CBEICHUI O HAJIM-
YUU TATOJIOTMM yXa B aHAMHE3€ W HMEIOIIUE HOPMAJIbHBIM CIIyX IO JIaHHBIM
aynmosioruaeckoro odcnenoBanus. Bozpact oOcieayeMbIx B 3TOM rpyrie KoJieo-
anercs or 15 go 80 ner. COOTHOLIEHME MO NOJY B JAHHOW TPyNIle PaBHOE.
N3mepenus y O3J1 npoBeaeHsl Ha o0oux ymax (Bcero 100 ymieit), y Bcex 00Jib-
HBIX 00CIIEJ0BAIIOCH TOJIBKO OJJHO YXO.

['pyniy GoJIBHBIX Xponuueckou cenconespanvrotl myzoyxocmoio (CHT) co-
CTaBUJIM 65 4YENOBEK C OJHO- WM JBYCTOPOHHUMH IMOPAKEHUSIMH OpraHa Ciyxa.
[Ipn oTrockonmuu B JaHHOW Tpymnmne He ObUIO OTMEUEHO IMPU3HAKOB MOpPAXKEHUS
CPEIIHEr0 yXa, [0 JAHHBIM ayJHOJOTHYECKOro 00CIe0BaHUsl TYTOYXOCTh HOCHJIA
HCKJTFOUUTEIIbHO CEHCOHEBPAJIbHBIN XapaKTep, C XapaKTepPHbBIMU U3MEHEHHUSIMU Ha
ayJluorpaMMe — CHH)KEHHE MOpPOroB KOCTHOM M BO3JYIIHOH IPOBOJUMOCTH, OT-
CYTCTBHE KOCTHO-BO3JYIIHOIO WHTepBana. Bo3pacT o00cCieloBaHHBIX B 3TOU
rpynmne konebnetcs ot 18 no 80 net, cpeanunii Bo3pact 60abHBIX — 61,5 7eT.

['pyniy GonbHBIX adeesusHvim omumom (AQO) coctaBuiu 20 GOJBHBIX €
OJIHO- M JIBYCTOPOHHUMH MOPAKEHUSAMH cpefHero yxa. B rpymmy OonbHbIx AO
BOIILIM JIUI[A, Y KOTOPBIX OTMEYAJIOCh HATHYKUE PYyOIIOBBIX U3MEHEHUM, BTSIHYTOCTH
BIT (mpy MUKPOOTOCKONMH € MPUMEHEHHEM ONEPALIMOHHOIO MUKPOCKOIA WJIN 3H-
JIOCKOMa JIsi OCMOTpa yXa), a TakKe XapakTepHble U3MEHEHUs, 0OHApPY KEHHbIE
OpU ayJUOMETPUUECKOM OOCIIEJOBAHUM — CHMKEHHUE MOpPOra BO3AYLIHON MPOBO-
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JUMOCTH, HaJU4YUMEM Ha ayJAuorpaMMe 3HAYUTEIbHOIO KOCTHO-BO3AYIIHOIO WH-
tepBasa (ot 10ab no 60 nb, B cpennem 20-30 nb).

['pynna GonbubIX omockiepozom (OC) npeactasieHa 12 601bHBIME (TUM-
naHajabHas (opma), ITUarHo3 MOATBEPXKIAEH NPHU MOCIEAYIOIIEM OINEepaTUBHOM
BMeIIaTeIbCTBE. Bee oOcnenoBannbie 0OIbHBIE HMEIN U3MEHEHHS Ha ayIHuOTpaM-
Me, XapakKTepHble UIsl KOHAYKTHUBHON TYTrOyXOCTH, TIOJOKUTEIbHbIE JIaHHbIE
KamMepTOHaIbHBIX onbITOB (JKemnu, bunra).

['pynny 6onbHbIX ocmpoim cpeonum omumom (OCO) coctaBunm 20 60b-
HBIX. J[MarHo3 ObUT OCTABJIEH HAa OCHOBAaHUU >KaJI00 HA CHIIKEHUE CIIyXa, IIyM B
yxe, 00JIM B yXe, HAIMYUSl KIMHUYECKUX MPU3HAKOB OCTPOr0 CPEAHEro OTUTA, MPU
ATOM 0053aTENIbHBIM JIJIs1 BKIIFOUCHHS B JAHHYIO TPYIITY OBbLJIO OTCYTCTBUE MTPU3HA-
koB mnepdoparuun BII; npu ayauonormyeckoMm oOcieqoBaHUU 3a()UKCUPOBAHBI
M3MEHEHHS Ha ayJuorpamMMme, XapakTepHbIC U1 BHIPAKCHHOW KOHIYKTHUBHOU TYy-
TOYXOCTH.

B rpynmny 60mbHBIX xporuyeckum enounvim cpedonum omumom (XI'CO) Bo-
nui 20 OONBHBIX, KaK C THOMHBIMU Me3oTUMIaHuTamMu (12 OOJbHBIX), TaK U C
THOWHBIMU SMUTUMITAHUTAMHU (8 007bHBIX). [yt 6Gojiee TOYHOM AMArHOCTUKUA BCEM
OOJBHBIM MPOBOAMIACH MUKPOOTOCKONUS MPU MOMOLIM ONEPALIMOHHOTO MUKPO-
CKOIIA WJIM 3HJIOCKOIIA.

Hamu npoBoauincs U3MEPEHUS NMPU HAPYULeHUU NPOXOOUMOCU CTIYXO080U
mpyowst (Tyoootute — TO) y 20 6onbHbIx AByXxcTopoHHUM TO. JlnarHo3 B aTou
rpytie ObUT TOCTaBICH KIMHUYECKH HA OCHOBAHWW HAJIMYWS BHIPAKCHHOW BTSIHY-
tocty BIl mpu oTockonuu M Ha OCHOBAaHUU MHMKPOOTOCKOIHUH, OTPUIIATEIbHBIX
pe3yJbTaToOB MPOO C MYyCTHIM TJIOTKOM, 1poO BanbcanbBel u TolHOU, 4TO coueTa-
JIOCh C MIPU3HAKaMU KOHJIYKTUBHOW TYrOyXOCTH Ha aynuorpamme. Beero B rpyire
6ombHBIX ¢ TO o6cnenoano 20 ymeii.

KpurepusiMmu nisi UCKIIOYEHUSI U3 UCCICAOBAHUS CIY>KUIU HaJMYUE TSKe-
JIOW COIMYTCTBYIOIIEH MAaTOJIOTHH, CUCTEMHBIX M HACJEICTBEHHBIX 3a00JieBaHUM, a
TaKXKe CIIy4au C HEJOCTAaTOYHOW WJIM COMHUTEJIbHOW KIMHUYECKON uaeHTU(UKaA-
el OCHOBHOI'O OTHATPHUYECKOTO INarHo3a.

UccnenoBanus noasuxHocTy BIl v BUOpanuoHHBIX CBOMCTB MHTAKTHOTO
CpPEHET0 yXa MPOBOAWIOCH HaMu B obsiactu umbo Ha vactorax 300, 500, 800,
1000, 1200, 1500, 1800, 2000, 2200, 2500, 2800, 3000, 3200, 3500, 3800, 4000
I'm. Ha xaxxmoi gactore mpoBOAMIIOCH U3MEPEHHE IIpU co3aaHuu Y 3/[ B Hapyx-
HOM ciayxoBoMm mpoxojae 30, 55, 75, 85 nb (puc. 2). Cratuctudecku 3Ha4YUMOU
pa3HUIIbI PU CPABHEHUU aMIUIUTYAbl cMelenust BI1 mpaBoro u jeBoro yxa Hamu
HE OTMEUEHO.
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HauGonpias aMrinTyia cMenieHus: Habo1aeTcs Mpu CTUMYJISIIIUU 4acTo-
tamu B obOmactm mo 1000-1500 T'm, cBemme 1800 I'm macTymaer mameHue
amruTyasl cmenienus bl ¢ kpytuznoit 2,5 nb/okt. MuHUMaNbHBIC 3HAYEHUS aM-
ity el cmenienust BII ormeuarorcs B obOnactu Bbicokux yactor — 3000—4000
['m. ¥V Bcex 00iBHBIX MPOBOJIUIIOCH TONbKO HccienoBanue AUX BII B obnactu
umbo nHa vactorax 3004000 I'm, mpu QukcupoBannom 3Hauenmn Y3J[ 85 nb
(maobn. 1).

IIpu uccinenoBanum xapakrepa u3MeHeHus kosiebanuil bIl ¢ Hapacranuem
V3]l oTmedanoch, YTO aMIUIUTyAa KOJeOAHMI HapacTaeT COBMECTHO C POCTOM
VY31, xapaktep HapacTaHus — CTENEHHOW, MPAKTUYECKHM HA BCEX YaCTOTax, MpHU
ATOM HapacTaHUE€ MPOUCXOJUT C Pa3IUYHON CKOpPOCThIO. HapacTanue amMIianTyabl
cMenleHus: Ha BbICOKUX dacToTax (4000 ') mpoucxoaut 10 MEHbIIMX HU(pp, YeM
Ha HU3KUX YacTOTax, W KpHBasi UMeeT Oosee moyioruil xapakrep (puc. 3a). Ha
puc. 36 TIpecTaBiIeHa Ta K€ 3aBUCUMOCTh, HO TPU pacueTe 3BYKOBOTO JaBJICHUSA B
abcomoTHbix BennunHax ([1a). ¥V Bcex GOJbHBIX MCClEIOBAHUE 3TOM 3aBUCUMOCTH
IPOBOAWIIOCH TONBKO Ha yactore 1000 I'm.

[Ipu cpaBHEHMM aMILTUTYIHO-4aCTOTHOW BUOPAIMOHHONW XapaKTEpUCTUKH B
pa3nuuHbIX Bo3pacTHhIX rpynnax y O3J] HaMu mpakTH4ecKu He ObLII0 0OHAPYKEHO
OTJIMYUM, YTO CBUJETEIHCTBYET OO0 OTCYTCTBHMM HM3MEHEHUH B MHUKPOMEXAHHMKE
cpenHero yxa u gpusnuyeckux napamerpax bII ¢ Bozpacrom.
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Puc. 2. Cpegane AUX MHTAKTHOTO CPEAHETO yXa YeJIOBEKA, U3MEPECHHBIC B
obnactu umbo y O3JI, npu co3ganuu paznuyHoro Y3J[ B HapyHOM CIyXOBOM
npoxone, B yactotHoM auanazoHe 250—4000 I'y co ctumynsanueit B cBOOOAHOM
3ByKOBOM T1oJie (Bcero 100 yieit).
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Puc. 3. a) 3aBucumocts aMmutyasl cmemenust bIT ot Y3]1 Ha paznuunbix
3BYKOBBIX YaCTOTaX CO CTHUMYJISIMEH B CBOOOJHOM 3BYKOBOM II0Jie; 0) 3aBUCH-
MOCTh aMIUIUTYyAbl cMenieHust BII oT 3BykoBoro pgaBieHusi (B aOCONIOTHBIX
€AMHMIAX) HAa Pa3JIMYHbIX 3BYKOBBIX YaCTOTaX CO CTUMYJISILUMENH B CBOOOJHOM 3BY-
KOBOM ToJie (MO0 OCH aOCUUCC OTJIOXKEHbI aOCOJIOTHBIE BEJIMYMHBI 3BYKOBOIO
napieHus B I1a).

OneHka BOCIIPOM3BOAMMOCTH U MOBTOPSIEMOCTH JAHHBIX (B3AThl PE3YJIbTAThI
u3mepenus Ha yactorax 500 u 1000 I'm) mo Tecty Gage R&R nmaer mokazarenu
25-31% BapuanMy NAaHHBIX, YTO SIBJISIETCSA «IPUEMIIEMBIM JJISI SKCIIEPUMEHTAIIb-
HBIX IPUOOPOBY.

N3mepenne amrumutyasl cMmemienus BII B obGmactu umbo nasepHbIM aBTO-
JUHHBIM MeToioM y OosibHbIX ¢ CHT He BBISIBUJIO HUKAKUX CTAaTUCTUYECKU
JIOCTOBEpHBIX oTimuuid oT rpynmsl O3J1. B kauecTBe oneHkn uameHenunit Ha AUX
WCITIOJIb30BAIOCH OTHOIIECHUE aMIUTATYAbI cMerieHus: bI1 y O0apHBIX K aMIUTUTY/Ie
CMEILIEHHUS], 3apETUCTPUPOBAHHON Ha AaHHOM yacTtoTe B rpynne O3JI. CpaBHeHue
BEJIMYMHBI KOCTHO-BO3AYIIHOTO MHTEPBAJIA I PA3JIUYHBIX YaCTOT, U3MEPEHHOIO
[0 JaHHBIM ayJIHMOMETPUH U OMKMCAHHOTO COOTHOILEHMS, JAET BO3MOYKHOCTh Xa-
paKTepu30BaTh CBSI3b HM3MEHEHWU HA ayauorpaMMme HW 3a(UKCHUPOBAHHBIX TIPU
u3MepeHun udMeHeHuit amruntyy cMmemenus bIl. Koaddunmuent nunelinon kop-
pemsauun coctaBisier k=—0,06, Ttakum obOpasom, B rpymnme O6ompHBIX ¢ CHT
M3MEHEHHUS CIyXa Ha ayJuorpaMMeE HE CBSI3aHbl C U3BMEHEHHUEM aMILIUTY]bI CMe-
menust bI1 B oonmactu umbo.

VY 60npHBIX AO OTMEYaeTcsi CHUKEeHUE aMIUIUTY (sl cMmetienus bIT mo Bcemy
JMara3oHy 4acToT, IPUYEM CHIKEHUE TeM 0oJiee BBIPAXKEHO, YeM OOJbIIe MOTeps
ciyxa no ayauorpamme (puc. 4). B nuamazone gactor menee 2500 'y amruintyna
cmernienust bI1 B o6mactu umbo CTaTUCTUYECKU TOCTOBEPHO OTIMYAETCSA Yy OOJIb-
HbIX AO ¢ najieHMeM oporoB BO3AYIIHONW MPOBOJIUMOCTH IO ayAuorpaMme OoJiee
40 nb. YV 60mpHBIX AO CO CHH)KEHHEM IOPOTOB BO3AYIIHON MPOBOAUMOCTH 10 40
nb cratucTHUYeCKH 3HAUYMMbIE OTJIMYMS OOHapy>keHbl HamMu Ha yactoTax 300 I,
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2000-2500 I'n. bonsubie AO pa3zgeneHbl HaMU Ha 3 MOATPYIIIBI IO BEJTUYHUHE KO-
CTHO-BO3IyLIHOTO MHTepBasia Ha ayauorpamme Ha dacrore 1000 I'm. Hapacranune
aMIUTUTYIbl cMelleHus: ¢ poctoM Y3/ mpoucxoauT y HuX Oosee MeJICHHbIMU
TemnaMu, Hxke 35 n1b He yaaercs 3adukcupoBarh cMenieHus bII. Pazmuuus ot
O3JI cratucTudecku A0CTOBEpHBI B oOnactu 3HaueHuil Y3 menwiux 70 nb. Ko-
abGUIMEHT TUHEHHON KOPPESIUA MEXKIy KOCTHO-BO3IYIIHBIM WHTEPBAJIOM Ha
ayiorpaMMe M u3MeHeHusIMU aMIiuty cmetmnenus: bIT cocrasnser k=0,33-0,61
(B pa3IMYHBIX MOJArPYIINaxX — B 3aBUCUMOCTU OT CTEIIEHU MOTEPH CIyXa Ha ayJIho-
rpaMMe), 4YTO CBHUJETEIbCTBYET O HAJIMYUU CHJIBHOW CBSI3M M3MEHEHHM Ha
aynuorpamme (KOCTHO-BO3AyIIHOro uHTepBana) ¢ uameHenusm AUYX BII. Pazmax
KOCTHO-BO3AYIIIHOITO MHTEPBaja Ha COOTBETCTBYIOLIMX YACTOTaX KOPPEIHPYET C
U3MEHeHUsIMU aMIUIUTyAbl cMenieHust bI1 B obnactu umbo. Takum obpazom, u3z-
MEHEHUs  ciayxoBol  ¢yHkuuum y  OombHBIX AQO  B3aUMOCBS3aHBI €
3aperuCTPUPOBAHHBIMU HAMU U3MEHCHHUSIMH B aMIuInTye cMmemenus bI1 B o6mac-
TH umbo W SBIASIOTCA OTPAKEHUEM M3MEHEHHUS MUKPOMEXAHUKH CTPYKTYp
CpPEIHEro yxa U U3MEHEHUS MapaMeTPOB UX KOoJeOaTeIbHON CUCTEMBI. Pe3ynbTarhl
UCCJIeIOBAHUS AMIUIUTYAbl CMELIECHUS B JAHHBIX IPYITAX NPUBEACHbI B mabi. 1.

Oo6cnenoBanue B rpymie 00ibHbIX OC HE 00HAPYKUIO CTATUCTHYECKH 3HA-
yuMbIX oTiinuui oT O3JI, XOTS B JaHHOM TpyIIe aMIUIUTyAa CMEIIeHUs umbo
HaxXOJUTCS B OTPULIATEIbBHOM CErMEHTE BapuallMii HOPMATUBHBIX 3HAYCHUN Ha
yactorax A0 2000 I'u. ITpu uccienoBanuu HapacTaHus aMIUIMTYIbI cMelneHus: bI1
B obOnactu umbo ot pocra Y3J| Hamu Takke HE 3a(pUKCUPOBAHO CTATUCTUUYECKU
JIOCTOBEPHBIX OTIMYMMA. YKa3aHHbIE SIBIICHUS OOBICHSIOTCS OOJBIION MOBUKHO-
CThIO B CycTaBax (B YAaCTHOCTH, HAaKOBAJICHHO-MOJIOTOUYKOBOM CYCTaBE) MEXIY
CIIyXOBBIMH KOCTOYKaMH. V3MeHeHMs] B JaHHOM ciy4yae IpH (UKCAIMU OJIHOTO
KOHIIa BUOPHUPYIOIIEH MEXaHWYECKOW 1enu He OyAyT HOCUTh 3HAYMMOTO XapaKTe-
pa Ipu U3MEPEHUU CMELLIEHHUS Ha IPYTOM €€ KOHIIE.

VY 6onbHbIX TO 0OTMEUaeTcs CHUXKEHUE aMIUIUTY bl Kosebanuit bII Ha yvac-
totax Huxke 1000 I'u. SIBneHus pe3oHaHca MOJBHKHOM CUCTEMBI CPEIHEr0 yXa
npu TO ormeuarorcs Ha yactotax 1000-2500 I'u. OTmeuaeTcsi CHUKEHUE aMILIH-
tyael BIT Ha Bcex ypoBHsx Y3]l orHocutenbHO O3JI B 00s1acTH CpaBHUTEIBHO
mabix Y3J[ — mo 50 nb, uto, ckopee Bcero, oOBICHIECTCS HE3HAYUTEIIBHONW a0Co-
JIOTHOU (QIIFOKTyaIruen pe3yjbTaToB U3MEPECHUSI CMEIICHUN Tpu 1moAo0HbIx Y31,
DTO OOBSCHSIETCS TEM, YTO CTATUCTUUYECKU 3HAYMMBIC OTJIMYUS B aMIUIUTY/IE CMeE-
menus bl wa0mronarorcs Ha yacrorax Himke 1000 [
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Puc. 4. Cpengnue AUX BII, uzmepennsie B o0nactu umbo y 6onpHbIXx AO, B
cpaBuennu ¢ AUX O3J1, Y3 85 ab, nns O3JI o6o3HadueHbl cTaHIapTHBIE OTKIIO-
HeHus (+m): a) MpeACTaBICHHbIE O TPEM MOATpyHHamM B 3aBUCUMOCTH OT
CHMKEHUS IOPOTOB BO3AYLIHOM MPOBOJMMOCTH Ha ayauorpamme, 0) y Bceil rpyi-
bl 00osbHBIX AO.

Tabnuya 1
Avniuatyasl cmemenusi BIT B o6aactn umbo (M+m, HM), H3MepeHHbIEe

npu Y3/1 85 nb y 6oabHbIXx AO n1 CHT, B cpaBaenun ¢ O3J1

Yacrora, 03J1, CHT, AO

I'no n=100 n=65

I, n=11 I1, n=6 II1, n=3
300 196,9+£38,7 | 208,7+12,6 | 114,3+14,4* | 88,8+14,3 49,7+1,5
500 170,8+30,1 | 168,0+£21,2 | 135,8+17,0 | 83,0+11,5 63,7+4,5
800 167,9+£26,3 | 180,5£24,0 | 127,0+16,0 | 81,7+18,4 54,7+2,9
1000 172,8424,9 | 175,1£21,5 | 127,0+£16,0 | 91,3+12,9 54,0+6,2
1200 170,4+27,6 | 177,1£17,3 | 119,9+16,6 | 97,2+13,3 54,3+1,2
1500 173,6£26,4 | 175,1£218 | 120,9+18,2 | 80,2+11,1 62,0+2,0
1800 160,7£28,0 | 138,0+£27,2 | 120,9+18,2 | 85,2+13,7 42,0+4,4
2000 151,4+£23,6 | 152,7+£23,4 | 79,8+15,8 | 74,2+12,6 38,3+7.,4
2200 147,7£21,1 | 144,2+15,3 | 80,5+15,8 | 60,0+11,1 35,3+9,5
2500 125,6+15,7 | 109,8+12,4 | 73,3+17,1 51,3+4,7 35,7+4,7
2800 96,9+249 |107,8«11,7 | 70,3+16,0 46,5+7,2 29,7+4.,9
3000 97,9+33,5 | 93,3+12,6 | 64,5%17,6 39,7+6,8 28,0+4.4
3200 92,9+£30,0 | 79,5+13,1 | 44,0+15,1 35,2+7.5 30,3+2,5
3500 81,5+23,9 | 73,5+10,8 | 37,2+18,4 33,0+7,0 21,0+4,0
3800 78,8+£39,6 | 67,9+13,1 | 29,8+14,0 28,0+7,1 25,0+3,5
4000 71,9+44.8 64,8+7,0 34,0+£12,2 25,0+4,7 22,7+4.0

*KUPHBIM IIPU(TOM OTMEUYEHBI CTATUCTUYECKH JOCTOBEpHbIe oTauuus oT O3JI.
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VY 60sbHBIX ¢ OCO MMEIOTCS 3HAUNUTEIBHOE CHUKEHUE KOJIeOaTeIbHOM CIIo-
COOHOCTH TOABUXHBIX CTPYKTYp CPEIHEro yXa MpU OCTPOM THOMHOM CpEIHEM
OTHUTE, a TAKKE IMPAKTUYECKOE OTCYTCTBHE MUKOB PE30HAHCHBIX YACTOT CPEAHETO
yxa. Cratuctuyecku AoctoBepHbie n3MeHeHus: oT O3J1 oOHapyKeHbl Ha YacTOTax
8002500 TI'ry. [Ipu 5TOM CHMKEHHE aMIUTMTYABl KOJICOAHUH MPOUCXOIUT MPAKTH-
YeCKM Ha BCEX YacTOTax 3BYKOBOI'O CIIEKTpa, OOJIbIlIE BCETO — B 30HE HU3KUX U
cpeaHux 4acTtoT. [Ipu mecnenoBaHny 3aBUCMMOCTH POCTA AMIUIMTYIBI CMEICHUS
BII B o6nactu umbo ot pocta Y3/| BBISBICHO TaK)Ke CTATUCTUYECKU JIOCTOBEPHOE
CHW)KEHHUE aMIUIMTY bl Kosiebanuit 10 70 nb.

VY GonbHbIxX, cTpanatomux XI'CO, npu ucciie0BaHUU JIa3epPHBIM aBTOUH-
HBIM METOAOM aMIuTy/ cMenienus bl B o0mactu umbo oOGHapyXeHBI JOBOIHHO
3HauUMUTENbHbIE (IIIOKTYallud 3TOro mapamerpa (puc. 5), Omaromaps yeMy HaMu
BbIesIeHO B rpye 0onbHbIX XI'CO 3 moarpynmnsl: I — ¢ yMEHbIIEHHEM aMIUIUTY-
IIbl cMellieHus oonactu umbo, 11 — ¢ yBenmueHneM aMIuIMTy bl CMEIEHUs 00J1acTu
umbo u 11l — 6e3 3HaYNTENHPHBIX U3MEHEHUH 3TOro napamerpa oTHocuteabHo O3J1.
bonwsnbie, nonasmmue B Il rpymy, nMenu He3HAUUTENbHBIA pa3mep nepdopanuu
BII — no 1-2 mm B nuamerpe, npu 3ToM HaOoaaercss HopmaiabHast AUX, nmubo He-
3HAUUTEJILHOE TMOBBIICHUE aMIUTUTYyIbl KosneOanuii BIl Ha HuU3KMX YacroTax,
HE3HAYMMOE CTaTHUCTHYECKU. AMIUIMTYyAA CMEILIEeHUs obsactu umbo mpu pocrte
V3 ]I Hocut Xapakrtep, He oTIMuuMbIi OT TakoBoro y O3JI. [lepdopannu Gosbiire-
ro pazMepa MNPUBOAWIM K MOSBICHUIO CTATUCTHYECKH 3HAYMMOIO YMEHBLICHUS
amruuTy el cmetienus bIT ke 800 I'u. IlomoGHBIE pe3ynbTaThl XOPOIIO COTrJia-
CYIOTCS C WHAMBUAYAIBHBIMU ayguorpamMmaMy OOJBbHBIX, KOCTHO-BO3IYIIHBIN
MHTEPBAJI B 3TUX Clly4asx HauOoJiee BhIpaKeH B IMANa30HE HU3KUX YacToT.

VY psiga o6cnenoBaHHBIX MAIIMEHTOB MPU HATMYMK 3HAYUTENbHBIX Tepdopa-
muit  (30-50% miomaau BII) ¢ coxpanenuem obOmnactu umbo oOTMeuaeTcs
3HAYUTEIBHOE MOBBILIEHUE aMIUIUTYIbl cMeleHus: octaTkoB BII, B ocHOBHOM Ha
Hu3kux yactorax (500—1000 I'm), mo 312 um. I1o Bcemy mnTepBany Y3/| Ha ydac-
tore 1000 I'm amrmuarynsl cmemenus Beime, yem y O3JI. B manHoMm ciydae
OTCYTCTBYET Kakasi JI0O KOppemsilys C JaHHBIMH TOHAJILHOW MOPOTOBOM ayauo-
METpUU. DTO MOXXHO OOBACHUTH TEM, YTO MPH HAPYIICHHMH aHATOMHUYECKOU
uenoctHocty BII ammutyna konebaHusi ee cBOOOJHBIX KpaeB 3HAUUTENILHO yBe-
JUYMBACTCS, A HaJIM4YMe€ KOHAYKTHUBHON TYrOyXOCTH Yy JaHHBIX NAlUUEHTOB B
OCHOBHOM OIIPEJIETISICTCS B TAKOM Cily4yae He cToibko nepdopanueit bII, ckoiabko
OTCYTCTBUEM TIpAaJMEHTa JABJICHUS IPU JACUCTBUU 3BYKOBOW BOJIHBI, OYEBHJIHO
TaK)Ke MOBPEKIEHHUE LIETIH CIIYXOBBIX KOCTOYEK, C €€ pa3oOuieHueM. B Takom ciy-
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yae noBezieHue b1 oObsicHAETCS ¢ TOUKM 3peHus TEOPUH KOJIeOaHnii HeHATrpy KeH-
HOM KpyIJiod MeMOpaHbl, UMEIOIEld CBOOOIHBIN Kpail; Takke pe3yJbTaThl UMEIOT
ONPEAECICHHOE CXOJICTBO C MOJEIBbHBIMU 3KCIIEPUMEHTAMU 110 UCCIIEOBAHHUIO HE-
Harpy>kenHoit BII. TTosiBneHne moi00HOTO MHKa, BO3MOXHO, MO3BOJISIET IyMaTh U
O Pa300IICHHUH e CIIYXOBBIX KOCTOUYEK Yy JaHHBIX OOJBHBIX, YTO U OOYCIaBIH-
BACT M3MEHEHHUS Ha ayJuorpaMMe B BHUJI€ 3HAYUTEIBHOIO KOCTHO-BO3JIYLIHOIO
uHTepBasa. Paznuuus aMrmutys cmenieHus oT HopMmaTuBHbIX Y O3JI u KocTHO-
BO3/IyIIHbIE MHTEPBAJbI 1Jis1 Kaxaou noArpynnsl 0onbHbIXx XI'CO  xopouio xop-
pemmpytor B noarpynmnax [ u I, Torna kak y juip ¢ yBEIWYEHHOW aMIUIUTYIOU
cmemienus: bBI1 B oGnactu umbo B3aMMOCBSI3M €€ ¢ KOCTHO-BO3YIIHBIM WHTEpBa-

JIOM HE IPOCMAaTPUBAETCA.
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Puc. 5. Cpenane AUX BII npu m3MepeHusix B 0061acTd umbo y OOJBHBIX
XT'CO B paznmuunbix rpynmnax orHocutenbHo O3JI (Y3 85 nb): I — rpynma y ko-
TOpPOM OOHApYKEHO CHIDKCHHE aMILUTyAbsl cmerienus bII; II — yBemnueHwme
aMIIuTy el cMenieHus bI1, mosenenne pesoHancHbIX mukoB; 11 — 6e3 u3smMeHeHui.

Bo3MoxHOCTH NpUMEHEHUS HM3MepeHusl aMIUIMTYyAbl cMemenus bBII
JIa3epHBIM aBTOAMHHBIM MeETOAOM A AUPPepeHIHANBLHOU TUATHOCTUKH Y
JIML € MATOJIOTHEH CJIyXa NPH HAJUYUM KOCTHO-BO3AYLIHOI0 MHTEpPBAaJia Ha
ayauorpamMmme

HccnenoBanue noasmwxkHocTH BII B oOmactu umbo sBnsieTcss BechbMa IICH-
HBIM B TUIaHe auQdepeHITManbHON AUArTHOCTUKHA TaTojorun yxa. [lomydeHHbie B
HaIlleM MCCIICIOBAHUU PE3YJIbTAaThl HATJISAIHO MPEICTaBICHBI Ha TOYCUHOM TIpadu-
ke (puc. 6), mpu 3TOM MO OCH aOCHMCC OTKJIAJBIBACTCS 3HAYEHHE KOCTHO-
BO3/YIITHOTO MHTEPBaia, 3a)UKCHPOBAHHOTO y 00CIIETyeMOro Ha ayAnorpaMmMe Ha
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yacrore 1000 I'm; mo ocu opauHaT — pazHULA MEXAY CPEIHEN aMIUIMTYAO0N cMe-
menus bII B obmactu umbo y O3J1 n nuamepenHoi ammiutynoi cmenienus bII y
obcnegoBanHoro Ha vactore 1000 I'm, Y3 85 nb. Bo3HuUKHOBEHHE KOCTHO-
BO3Ay1IHOTO MHTEepBajia A0 10 1b 0OBIYHO HE CUMTAETCS 3HAYUMBIM; CTAHIAPTHOE
OTKJIOHEHHE OT CpPEAHEro 3HAaYeHUsl aMIUIMTYAbl CMELIEHUs B obnactu umbo y
O3JI cocraBnser +24,9 uM; Takum 00pa3zom, Ha rpaduke pasrpaHUdeHa 00JIACTh
HOpMaJlbHbIX 3HaueHui. B 31y ob6mnacte nonanyt takxke u 0osnbHbie CHT, Tak kak B
3TOM cClly4ae Ha ayJuorpaMMax HE MMEETCS KOCTHO-BO3JYIIHOIO MHTEpPBAJA; aM-
wintyaa cmemenus bl B obnactu umbo npaktudecku He otauvaercs ot O3JL.

ITpu paccmoTpenun HeckoJbkuX noarpyni 6osbHbIX ¢ XI'CO MO)kHO oTMe-
TUTh, uTo noarpynna Il (¢ Gonpmmmu nepdoparusaMu U OOJBIION aMILTUTYAOM
cmemenus bIl) monamaer B o6macte Ha rpaduke, OJU3KYI0 K MOITBEPKICHHOMY
OINEpaTUBHBIM IIyTEM CIIyYalO0 C pa3beAUHEHHEM LIENHU CIYXOBbIX KOocTouek. Oue-
BUHO, KPOME HaJIHuus Nepopaiy B 3TUX CIydasx UMEETCs pa3pylIeHHE Lenu
CIIyXOBBIX KOCTOYEK.
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KocTHo-Bo3AYWHBIM HHTEpBaN Ha aygMorpamme Ha4acrtoTe 1000Ty, a6
Puc. 6. Fpa(i)I/I‘leCKOG I/I306pa}KGHI/IC OCHOBHBIX TPYHII ITOJYYCHHBIX HaAMH
JaHHBIX B IIPCACTABJIICHUN KOCTHO-BOS,HYIHHBIﬁ I/IHTCpBaJI/ OTHOCHUTCIJIbHAsA aMIlJIN-

Tyaa cmelienust odnactu umbo BII. M3mepenust cmemnieHus: JaHbl AJsi YaCTOThI
1000 I'u, Y31 85 nb, kocTHO-BO3ay1IHBIN nHTEpBaI B tosioce 1000 I'm.
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Bbonbubie XI'CO co 3HaYUTENBHONU TYTOYXOCThIO, HO YMEHbBIIECHHOW aMILIH-
tyaou cmemenust BI1 (I moxarpymnma) nmomagaroT B MPOTHUBOIOIOKHYIO MOATPYIIIE
IT obnmacte, 6mm3Ko k rpynne AO ¢ BoIpaXCHHBIMU HapYyIICHUSAMH cliyXa. Takum
o0paszoMm, y 3TuX OOJIbHBIX UMEIOTCS MPOIECCHl B OapabaHHOM MOJIOCTH, TPENSATCT-
BYIOIIIIE HOPMAJIbBHOMY JIBHJKEHHUIO €€ CTPYKTyp (XosecteaToma, pyOlLOBbIE
W3MEHEHHUsI, TIOJIUMBI B OapabaHHOUN MOJOCTH). boNbHBIE ¢ MallbIMU TOUYEYHBIMU
nepdopanusmu Bl (III moarpymnmna) u HeOOIBIIMM CHIXKEHHUEM CITyXa M0 KOHIIYK-
TUBHOMY THUIly puMbIKar0T K O3JI.

bonbapie ¢ OCO o0pa3yroT 1ocTaTodHo 000co0iIeHHYI0 Tpynmy. Hamndaue
IKccyliata B OapabaHHOM MOJOCTH Pe3Ko CHibkaeT cMmetieHus bII, rpymnma Haxo-
JUTCS JIOCTaTOYHO BBICOKO B IMOJOXKHUTEIBHON YacTu rpaduka. B mocraTouHoi
CTETMEeHH OTIMYAIOTCS MEXAY co00M u moAarpyrmbl 60JbHBIX AQO, BBIJICICHHBIE 11O
cTernenu norepu ciayxa. bonpHbie ¢ OC BBy HE3HAYUTEIBHOTO U3MEHEHUS MOA-
BikHocT BIl wu3-3a  wu3buparenpHOM ¢UKCAllUM CTPEMEHM U XOpouien
MOJABM>KHOCTH IIPOYMX CTPYKTYP CPEAHErO yXa 3aHUMAIOT MOJIOKEHUE OKOJIO HY-
JIEBOM TOYKH I10 OCH OpJMHAT, IpuMbIKas Kk O3JL.

Ha ocHOBaHMHM M3JI0:K€HHBIX JAHHBIX CJeAyeT CAeJaThb BbIBOA O BO3-
MOKHOCTH INPUMEHEHHUsT MeTOAUKHM JIa3epHOr0 ABTOAUHHOIO MeETOJa
u3mepenus cmemnenus bII nuas nuddepeHunaabHOR THATHOCTUKH PAa3JIMYHON
NATOJIOTUM YXa NMPHU HAJIMYMH KOCTHO-BO3IYIIHOr0 nHTepBaiaa. Kaxaomy npo-
1IECCY Ha IaHHOM I'paduKe YEeTKO COOTBETCTBYET OIpeesieHHas 00yacTb. Tak, npu
HAaHECEHUU JIaHHBIX 00cienoBaHus cmenleHus bIl nazepHbIM aBTOAMHHBIM METO-
I0M B oOnactd umbo Ha TOAOOHBIM TpaduK MOXKHO CHENaTh 3aKIIOYCHUE O
HaJU4YUU Yy OOJBHOIO Pa3beIUHEHUS 1NN CIYXOBBIX KOCTOYEK, JIMOO aAre3MBHBIX
IPOLIECCOB WM (PUKCALMK CTPEMEHH, JUOO O HaJUYHMHM DKCCyJaTa B IMOJOCTSIX
CPEIHETO yXa.

Bo3mozkHoCcTH HCCJIeaJ0BaHNA NMpoxXoanMoCTH CJIyXOBOi/i TPY6LI
JazepHbIM aBTOAMHHBIM METOAOM

Hamu BrnepBbie npeasioskeH crnocod onpeaeneHus: NpoXoAUMOCTH CIyXOBOU
TpyObI C MPUMEHEHUEM JIA3€PHOT0 aBTOAMHA. B OCHOBe cniocoba JeXUT perucrpa-
nust konebanuii bI1 Ha ¢oHe momaum 30HAUPYIOMIETO TOHA B HAPYKHBINA CIIyXOBOU
POXOJ M UX U3MEHEHHE NMPU M3MEHEHUH JaBjeHus B OapaOaHHOM IMOJOCTU MpHU
OTKPBITHU CITyXOBOM TPyObI (CIIOHTAHHO WJIM TPU BBITIOJHEHUH MPO0).

Cnoco6 onpeneneHus: MPOXOJAUMOCTU CIYXOBOM TpyObl IpeajaraeMbiM Me-
TOJIOM 3aKJiroyaeTcs B cienytomieM. Ha gone monaun 30HAMPYIONIETO 3ByKOBOTO
curHasa (1000-1500 I'u, 851b) B peanbHOM BpEMEHH PETUCTPUPYETCS ABTOJMH-
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HBI CUTHAJI, HA CIIEKTPOIPaMME KOTOPOTO OTPaKarOTCsl IMUKH OCHOBHOI'O TOHA U
KpPaTHBIX OCHOBHOMY TOHY FapMOHMK (MCXO/s U3 HPEIIOIOKEHUS FTAPMOHUYECKHUX
kosnebanuii bIT). 3arem 60MbHON BBIMOIHIET IPOCTOM TIIOTOK. [Ipu 3TOM TIpH TIpO-
XOJUMOM CITyXOBOM TpyOe ClieKTpasibHas KapTHHA, PETUCTpUpPYEMas Ha dKpaHe B
peabHOM BPEMEHH, PE3KO M3MEHUTCS — Ha ONPEIEICHHOE BPEMS IIEPECTAIOT pe-
TUCTPUPOBATBCA YETKO BHJIWMBIE IIMKM OCHOBHOTO TOHAa M TapMOHHUK Ha
CIEKTpOrpaMMe aBTOJMHHOIO curHaiga. Ha HexkoTopoe BpeMs MOJ BIHMSIHHEM He-
rapMoHuyeckoro kojedanuss bIl, npoucxonsmiero BCIEICTBUE HW3MEHEHUS
NaBjieHUs B OapabaHHOW MOJOCTH IPHU NPOXOAUMON ciyxoBoi TpyOe. [Ipu sTom
Ha0JIro1aemMas B peajJbHOM PEXXMME BPEMEHU CIIEKTPOrpaMMa aBTOJAMHHOIO CUTHA-
Ja IpUoOpeTaeT XaOTUUHBIN BUJ, YTO TPAKTYETCS KaK IOJIOKHUTEIbHBIN pe3yibTar
ombITa (T.€. CIIyXoBas TpyOa Mpoxoauma).

[Tos10KUTENBHBIN PE3yJIbTAT OIBITA C MPOCTHIM IJIOTKOM CBHJIETEIBCTBYET O
I creneHn MpOXOAMMOCTH CIYyXOBOH TPyOBI; MOJOXKHUTEIbHBIA PE3yJbTAT, IMOTY-
YaeMbIil JIMILIb IPU BBIIOJHEHUU OOJBHBIM BO BPEMsI HCCIIEJOBaHMS IPOObBI
Toiin6u — o Il crenenu; moxydeHHe MOJOKUTEIBHOTO PE3yNbTaT JUIIb PU BBI-
IOJIHEHUH TPU U3MEPEHUsAX O0JIbHBIM MPOOBl BanbcanbBbl WK NMpU NPOAYBAHUU
no Ilonutuepy ceuperenscrByer o IIl creneHr npoOXoIUMOCTH CIYyXOBOM TPYOBL.
OTcyTCcTBHE U3MEHEHUM CIIEKTPAIbHOW KapTUHBI AaBTOJMHHOIO CUTHAJIA IIPH MOJa-
4Ye 30HIUPYIOIIEr0 CUTHAJAa W BBINOJIHEHUM BCEX TPEX YKAa3aHHBIX MpPOO Jaer
BO3MO>KHOCTb CJIEJIaTh BBIBOJI O TOTAJIbHOM HENIPOXOJMMOCTH CIIyXOBOMH TPYOBI.

HN3mepenue ammiautyasl cmemieHus bIl B HeCkoJAbKHX TOYKaX M Marte-
MaTtudeckoe moaeanposanue BII nuis Bu3yanau3zanum mory4eHHbIX JaHHBIX

[Ipn momomM MpeaIoKEHHOT0 HaMU KpEIUIEHUs Ja3€pHOr0 aBTOJIMHA Ha
OIIEpaLlMOHHBIM MUKPOCKOI BO3MOXHO €0 HaBEJEHUE Ha pa3innyHble ydacTku bBII.
Pe3ynbTarhl, moyueHHBIE TAKUM 00pa30M, XOPOIIO COOTHOCATCSI C H3MEPEHUSIMH,
IPOBEJCHHBIMU HaMU paHee Ha 00JbIIoM KonuuecTBe oocneayembix O3JI ¢ uzme-
peHueM B o0Omactu LeHTpaigbHOro otnaena bII, mpoBoaumoro mnpu mnomomu
Ja3epHOro aBTOJMHA, YKPEIUIIEMOr0 Ha r0JIOBE 00CIIEyeMOro, HO IpU 3TOM yBe-
JU4eHHE U 0oJiee KECTKOE KPEIJIEHUE CUCTEMBI C BO3MOKHOCTBIO €€ HaBE/ICHHUS B
OIpeziesIEHHbIE YYaCTKU MO3BOJISIET COCTABUTh 00JIee MOAPOOHYIO KapTy aMILIUTY L
nswxennii bI1 B paznuunpix ee ydactkax. OnHako MOJOOHBIE UCCIEIOBAHUS Tpe-
OyIOT BU3yaJlbHOI'O IIPEJCTaBICHMS JUIsl Bpaya U MCCIEN0BATENs, Uil YEro HaMH
ObL1a co3/laHa TpexMmepHas Mojenb bIT.
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JlJis BU3yanbHOTO OTpaXCHHS Pe3yJbTaTOB W3MEPEHUS HaMH ObLIa II0-
CTpO€Ha MOJIeJIb B cUCTeMe TpexMepHoro mojaenupoBanus Autodesk 3D Studio
MAX 2012. CmonenupoBana uzotponHasi bIl smmuntuyeckoit Gopmsel, comepxa-
mas 15 snemeHToB Ha auamerp (Bcero 812 31eMeHTOB), B BUIE OJHOTO CIIOS
AJIEMEHTOB, KaK JIMHEWHAs 3JIACTUYECKasl CTPYKTypa ¢ TOMOT€HHBIMU CBOMCTBaMU
marepuana. Moayne FOnra 3aman 20 MIla nns kpyroseix cBsizeit u 32 Mlla nis
paguaIbHBIX CBSA3EH AIEMEHTOB pars tensa; s pars flaccida momxyns FOura 10
MIla nns kpyrobix cBsazed u 10 Mlla nns paguansnbix (Prendergast P.J. et al.,
1999). IInoTHOCTH S1MeMenToB 3amana 1200 xr/m (Williams K.R. et al., 1990).
Kpast Mogenu xecTko 3aKperieHbl. PykosiTka MOJIOTOYKA BBIMOJHEHA U30TPOIHOM,
c moaynem FOnra 14.1 I'Tla (Speirs A.D. et al., 1999), ¢paktuuecku B Buae TBEPAO-
ro SIeMEHTa; IUOTHOCTh ero mpumsara 2550 kr/m’ (Kirikae L et al., 1960).
Jlemndupyrommmii mapamerp mpuHAT Hamu B Buxe o=0 ¢, p=0,0001 c. PykosTka
MOJIOTOYKA BBIIIOJIHEHA C OMOPOM Ha TOYKY BpAILlEHUs B 00JIaCTU IJIaBHOM OCH PO-
TallMM CIYXOBBIX KOCTOYEK (JIMHMS, MPOXOJAlas OT MEePEeIHEl MOJIOTOYKOBOM
CKJIQJIKM K 3a/JHell HakoBasieHHOU cBs3ke — 1o O.B. Crtpatuesoii, 2004). Mmura-
Mg TOJIOBKM MOJIOTOYKA JaJie€ Harpy>K€Ha Ha YNPYrud 3JeMeHT (MpYyKUHY),
UMUTHPYIOIINI OCTaJbHbIE CTPYKTYPHI CPEIHETO U BHYTPEHHETO yXa, KoTopas 3a-
KpeIUIeHa Ha JUCTaJbHOM KOHIE. B Haliem BapuaHTe€ OTCYTCTBYET TI'PaJUEHT
JABJICHUS 10 pa3Hble CTOPOHBI MOBEPXHOCTH Mojenu. B Hame uccieqoBaHue He
BXOJIUT HCCIEAOBAaHUE HEMOCPEICTBEHHO MOABMXHOCTU CTPEMEHU WJIM APYTHX
CTPYKTYpP CPEIHETO yXa, Mbl pacCCMaTpPUBAEM MEXAHUKY CPEAHETO yXa uepe3 u3Me-
pEHHYI0O HaMu amIuiuTyAy cmeimienus bIl, mosTomy Takas yclioBHas 3aMeHa
CJI0’KHOM HAarpy>K€HHOW CUCTEMbI CPEITHETO U BHYTPEHHETO yxa aomyctuma. JlaH-
Hble O (a3ax ABMKEHUS U peruoHaNbHbIX Mojax bII mpu 3ByKOBOW CTUMYISIIUU
B3SThl HAMU W3 OINHCAHHUS MOJCIBHBIX ONBITOB B ymrepatrype (Khanna S.M.,
Thonndorf J., 1962; Wada H. et al., 2002).

N3mepennst (mabda. 2) 6pim npoeaeHsl Hamu Ha O3J1 (5 yenoBek) u 607b-
HbIX ¢ AO (2 uen.). U3mepenus koseOaHU HaMU TPOBOIUINCH B 4 Toukax Ha BII,
ucrnonbp3oBaMch 4actorsl 1000 I'm, ¢ mocimenyromuM HamoKEHUEM IOJTyYEeHHBIX
JAHHBIX HAa TPEXMEPHYIO MOojeNb. B Hammx uccieqoBaHusX Ha MpUMEpe AaHHON
MOJEJIM HArJISIAHO OTPa)KaeTcsl U3MEHEHHE AUHAMUKHU aMIUIUTYIbl cMmetneHus: bIT
npu AO ¢ pa3NTUYHOM CTENEHBIO MOTEPU CIIyXa, YTO MOKET ObITh UCIOJIB30BAHO B
MPAKTUYECKON NESITENIbHOCTH MPU KOHCTPYUPOBAHUU COOTBETCTBYIOIIMX AUArHO-
CTUYECKUX MPUOOPOB.
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Tabnuya 2

3Havenus aMmmiauTyabl cMemenus BII (Hm), M3MepeHHbIe B pa3JIHYHBIX

ee TouKax npu 38ykoBoi crumyJasinnu 1000 I'u, Y3/1 85 nb

O06nactb
HCCJIEIOBAHHUS

AMIUIUTY b 031 boarHOMI bonrnHOMI

CMEILICHUS AO 1 AOII

OapabaHHOM

MEePENOHKHU
O6mactes umbo 156 75 45
3aHEBEpXHUN KBAJIPAHT 280 203 47
3aJHCH>KHUM KBaJpaHT 325 250 112
IlepenHEHM)KHUN KBAJIPAHT 255 177 131

Perucrpauus AP npu mnomomu Jia3epHOro AaBTOAMHHOIO MeTOAA
u3mepenus cmemenus bIT

Bo3moxHOoCTh peructpanuu AP npu nmoMoIu npsiMbIX METOJIOB U3MEPEHUS
MOJIBIDKHOCTH CTPYKTYpP CPEIIHEro yxa IUCKyTHpoBaiach B padotax A.M. Huber
(2001), J.J. Rosowski (2002). [lns mpoBepkr BO3MOXKHOCTH peructpanuu AP mpu
MIOMOIIY JIA3€PHOTO aBTOJMHHOTO MeToja u3MepeHus cmemenus bIl mamu Obina
CO3/laHa YCTAHOBKA, COCTOSIIAs U3: IyMOMEpa; UCTOYHHKA 3BYKOBOI'O CUTHAJIA —
TPOMKOTOBOPHUTENS C TEHEPATOPOM 3BYKOBBIX UaCTOT, UCIOJIb30BAHHOI'O HAMU IS
UCCJIEIOBAHUM B CBOOOJHOM 3BYKOBOM II0JI€; JIa3€PHOTO aBTOJIMHHOTO U3MEPUTE-
751, CMOHTHUPOBAHHOTO Ha ONEPAlMOHHOM MHKpoOcKore. M3mepeHusi cmeuieHus
MPOBOAWINCH B 00nacTu umbo. Beero kaxnoe uccienoBanue mposeaeHo y S O3J1.
CurHas ¢ aBTOAMHHOTO U3MEPUTEIS 3alUChIBAJICS B PEKUME PEATBLHOIO BPEMEHU
U TIOJBEprajics 3areM MOCIEeAYIOIIeH MaremMaTudeckoi o0paboTke, TakuM 00pa-
30M, Ha MPOTSHKEHUUM 1—2 MHH. HCCIEIOBAHMUS TMOJydalicsl JOCTATOYHO
pernpe3eHTaTUBHBIN 00hEeM BBIOOPKU aBTOAUHHOTO curHaita. C  1enpl0  perucT-
panuu WIcwiIarepaibHoro pediaekca oOcaeayeMoMy B HCCIEAYyeMOe YXO B
CcBOOOHOM 3BYKOBOM TI0JI€ TIPHU TILATEJILHOM KOHTpoJie co3aBaemoro Y3l moxaa-
BaJICS 30HAUpPYIoKi ToH, yactoton 220 I'ty ¢ Y3/ 65 nb. KontpnarepansHoe yxo
MIPU ATOM 3ariymanoch. PeryiupoBKoil J1a3epHOTO aBTOJAMHHOTO U3MEPUTENS J0-
OMBANKMCHh PETHCTPALUU CTAIMOHAPHOW KAapTHHBI CIEKTPa aBTOJWHHOTO CUTHANA,
3aMUCHIBAIM €r0 U B HECKOJBKUX BHIOOPKAX MPOU3BOAWIN U3MEPEHUE aMILIUTYAbI
cmernienust bI1 B obnactu umbo. 3aTeM depe3 TOT K€ TPOMKOTOBOPHUTENH MOJIaBa-
Jack OT TeHepaTtopa curdana apyras yactora — 1000 ' (CTUMyIHpYIOIMIMI TOH) €
coznanueMm Y3] 85 nb B Hapy)XHOM CIyXOBOM IpPOXOJe; KaJIuOpoBajcs €€ ypo-
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BEHb Ha TeHepaTope Uil JTOCTHKEHHUS HEOOXOJAMMOW MHTEHCUBHOCTH. 3aTeM Ha
dbone nomaun 3ouaupyromiero Tona 220 I'm ¢ Y3]J1 65 nb u HenpepbiBHOM 3amucu
aBTOJMHHOIO CHTHajla BKJIKOYAJach TaKXe mojada ctumyiupyromero tona 1000
['t1 ¢ kanuOpoBaHHOM 3apaHee UHTEHCUBHOCTHIO. BO Bcex cepusx 3amrMCcaHHOrO aB-
TOAVMHHOTO CUTHajJa 3apErUCTPUPOBAHO YMEHBIIEHUE aMIUIUTYAbl cMemleHus: BIT
Ha 4acToTe 30HAupyromero ToHa Ha 6,07+0,21 uM. Perucrpanus yka3aHHBIX W3-
MEHEHUI aMIUTUTYAbl CMEUIEHUS HAa 4YacTOTE 30HAMPYIOIIErO TOHA SIBJIAETCS B
TakoM ciyuae jaerctBueM AP, BbI3BaHHOTO MpHU M0J1aue B yXO JIOMOJTHUTEIHLHOTO
KOJINYECTBA 3BYKOBOW SHEPTUH.

Jlns monauu B KOHTpJIaTEpPAIbHOE YXO CTHUMYJIUPYIOIIETO CUTHAlla HaMH
ObL1 HcToab30BaH ayanoMeTp «Interacoustcsy MA-35 (Jlanusi) 1 ero BO3MyIIHbBIN
tenedoH. B ucciaegyemoe yxo mns Bo3OyxaeHus konebanuii BII u perucrpanuu
aBTOJMHHOI'0 CUTHAJIA MOJABAIA 30HAUpYomui ToH ¢ Y3J[ 65 nb, npu 3ToM He-
IPEPHIBHO BEJIM 3alMCh aBTOAMHHOIO CHUTHaja. 3aTeM C ayJauoOMeTpa MOoJaBajics
ctuMmynupyromui curnan — yuctbid Ton 1000 ' ¢ Y31 85 n1b B npoTUBOIONI0XK-
Hoe yxo. Ilpu oOpaboTke JaHHBIX HAMU OTMEYaJoCh, YTO NPU MoOjaye
CTUMYJIMPYIOIIETO TOHA MOSIBISUIUCh U3MEHEHUSI B BUJIE€ U3MEHEHUS aMIUIUTY/Ibl
KOJ1€0aHMsI 30HAMPYIOLIEro TOHA. 3apErUCTPUPOBAHO BO BCEX CEPUSIX 3aMMCAHHOTO
aBTOJMHHOI'O CHUTHAaJa YMEHbIIEHUE aMIIUTyAbl cMemlenus: BII Ha dactore 30H-
nupyroniero Tona Ha 4,70+ 0,86 HM.

Taxkum 00pa3zom, MOKHO c/1e1aTh BbIBO/, YTO BJIHsIHHE peduiekca cpe-
Hero yxa Ha koJiebanusi BII mocraToyHo Masno, 0JHAKO OHO MOXKeT ObITh
3aperucTPUPOBAHO C MOMOIIBIO JIA3ePHOro aBTOAMHA. Bo3MoxkHOCTH perucr-
panuu AP mogoO0HBIM METOA0M J0J/IKHA MOCJHYKUTH B OyAylieM K CO3JaHMIO
HOBOWl CKPMHMHIOBOM METOAMKHM U alNapatrypbl, YTHINIHPYIOLIUN 3TOT Me-
TOA [JISl HCHOJb30BAHHSA B MeJdsiX PAaHHEH [IMATHOCTHKH BPOKIECHHOM
TYTOYXOCTH.

* %k ok sk ok

JlazepHbIl aBTOAMHHBIN U3MEpUTENDL cMelleHus: bII sBisieTcs neHHbIM HO-
BbIM JIHMATHOCTUYECKUM HHCTPYMEHTOM, 3HAYEHHE KOTOPOrO B HCCIIEIOBAHUSIX
byHIaMEHTAJIBHBIX BOMPOCOB (DM3UOJIOTUM CPEIHEro yxa, a Takxke B nuddepeH-
HAAIBHON JUArHOCTHUKE IMATOJOTMU CIyXa HENb3sl HeAOOLeHnBaTh. [IpakTruecku
mr00asi MaToJIOTHSl CPEJAHET0 yXa OTpakaeTcs Ha aMIuiutyae cMmemenus: bII; uc-
IIOJIb30BAHUE JIA3€PHOI0 ABTOAMHHOTO METOJa perucrpauun cmemenus bl mpu
HaJIMYUKM KOCTHO-BO3IyIITHOI'O UHTEPBAJIa HA ayIUOrpaMMeE MO3BOJISIET YETKO JATh
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XAPAaKTEPUCTHUKY IATOJOIMYECKUM M3MEHEHHSM IPOBOMSILEH CUCTEMBI CPEIHETO
yxa. Meroa maeT BO3MOXKHOCTh OOBEKTUBHON PErHCTpaIH MPOXOJUMOCTU CITy-
XOBOH TpyOBbl, a TaKkKe OTKPBIBAET BO3MOKHOCTH K IMOCTPOEHUIO MPUHLUIINAIBHO
HOBOW OOBEKTHBHOW METOAMKH AMATHOCTUKH CIIyXa, OCHOBAHHON Ha PETUCTPALUU
AP nipu nomo1u aBToAuHHOTO 3((HEKTa B MOJIYIPOBOJIHUKOBBIX Ja3epax.

BbiBOABI

1. IlpenyioxkeHHBIH HaMHU amMapaTHO-IIPOTPAMMHBIM KOMILIEKC J1a3€pHOTO
ABTOJIMHHOI'O U3MEPUTEII HAHOCMEIIEHUN MOXKET UCIIOJIb30BATHCS ISl U3MEPEHUS
aMIUIMTYIbl CMEUICHUST Pa3IM4YHbIX OT/AeN0B BII npu 3ByKOBOWM CTUMYJIALIMU YKHC-
THIMU CHUHYCOUJIAJIbHBIMU TOHAMH, KaK B MOJICJIbHBIX OMNBITaX, TaK U B IIMPOKOM
KJIIMHUYECKON TIPaKTUKE JIJIs JTUAarHOCTUKHU 3a00JeBaHUI yXa CorjacHo pa3pado-
TaHHOM HaMHW METOJIUKU €T0 MPUMEHCHMUS.

2. Ilpu uccnenoBanuu kojebanuii Mmoaenu bI1 ¢ momorpio J1azepHOTO aBTO-
JAHHOTO W3MEPUTENISI HAHOCMEIICHUHA OTMEUYAETCS XOpOIIasl MOBTOPSEMOCTb M
BOCIIPOU3BOJIMMOCTb SKCIIEpUMEHTA; noBeneHue moaenu bII coorBeTcTByeT TEo-
pun KojebaHusi CBOOOMHOHN ympyrod mMemOpaHbl ¢ (OPMHUPOBAHUEM PA3THUHBIX
BUOPAIIMOHHBIX TOPTPETOB B 3aBUCUMOCTH OT YacTOTHI Kojiebanuii u Y3 /1.

3. B MOJIENIbHBIX ONBITaX HAa BUCOYHBIX KOCTSAX YCTAaHOBJIEHO, YTO JTHUATHO-
CTUKA MAaTOJOTMYECKUX COCTOSHUN CpPEIHEro yxa BO3MOXHA IO H3MEpPECHUSIM
amruTy bl cmemienus bII. Ilpu umuTanum aare3suBHbIX MPOLECCOB B OapabaHHON
MOJIOCTH 3a()MKCUPOBAHO CHIMKEHHE aMITUTY bl cMetienus BII; mpu paspsiBe 11e-
U CIyXOBBIX KOcTo4dek KosebGanusi BII mpuobperator xapakrtep KojeOaHui
yIPYyrol HeHarpy>KeHHOW MeMOpaHBbI.

4. JIBmxenus BIl kak aHM30TPONHON ynpyrou 3JUIMOTHYECKON MEeMOpaHBbI,
Harpy>k€HHOM Ha CTPYKTYpbl CPEIHETO U BHYTPEHHETO yXa, HOCAT CIOXHBINA Xa-
paktep. Cmemenue bII uMmeer pa3inuHyr BEIWYMHY B Pa3IMYHBIX OTAEIAX —
HauOoJblliee HAOJIOAAETCS B 3aJHEHIIKHEM KBaJIpaHTE, MEHbIIEe — B 0O0JACTH
umbo. Cmemenue BII B o6nactu umbo y O3J1, uamepeHHoe npu 3ByKOBOH CTUMY-
JSALMU YUCTBIMU CUHYCOWJAJIbHBIMKU TOHaMu Tipu co3fnanuu Y3J[ 85 1b B
HAapyHOM CJIIyXOBOM IMPOXOJE, COCTABJISAECT HA YACTOTE CTHUMYJMUPYIOIIETO TOHA
300 I'; 196,9+38,7 um; 500 I'p 170,8+£30,1 am; 1000 I'p 172,8424,9 am; 1500 I'g
173,6+£26,4 um; 2000 I'm 151,4423,6 um; 3000 I'm 97,9+£35,5 um; 4000 I'n 97,9
+30,0 am; Takum o6pazom, AUX BII nocrarouno poBHas ¢ MageHUEM Ha 4acTOTaX
cepiie 2000 I'n kpytu3noit 3nb/okt npu Y31 85 ab. ¥V O3J1 3aBHCUMOCTH aM-
mutyael cmenienns BIT ot Hapactanus Y3J[ B Hapy>KHOM CIIyXOBOM MPOXOJE B
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npenenax ot 25 no 85 nb Hocut morapudmMuueckuii xapaktep Ha yactorax 5000,
1000T ', 2000T ', 4000 I'u. Ammmutyaa cmemenus: bIT O3JI noctoBepHO HE OTIIM-
4YaeTcs B BO3PACTHBIX rpynmnax ot 15 go 75 ner.

5.V 6onapubix CHT ammutyna cmemenust bII cratuctuuecku gocToBEpHO
He oTiindaercs ot O3JL.

6. Y 6onbHbIx AO cmenienue BII cratuctuyecku 1O0CTOBEPHO MEHBIIE, YeM
y O3JI; npu 3TOM BeJIMUMHA U3MEHEHUS aMIUIUTYAbl cMelneHus bI1 otHocuTensHO
O3J1 uMeeT CHIIbHYIO KOPPEISLUMOHHYIO 3aBUCUMOCTh OT MOTEPHU CIyXa U BEJU-
YUHBl KOCTHO-BO3JYLIHOIO HWHTEpBajla HA COOTBETCTBYIOUIMX YacTOTax. Y
oonpHbIX OC cmemenune BII cTraTUCTHYECKHM [TOCTOBEPHO HE OTIMYAETCS OT
O3JI. ¥V Gompabix XI'CO cmemenue BII B pa3inudHbIX €e OTaenax OTINYAeTCs
OOJIBIIIUM Pa3HOOOpa3UeM: Hapsly ¢ HEOOJBIIUMHU CMEIICHUSIMU BO3MOKHBI KOJIE-
OaHMsl 3HAYUTEILHOW aMIUTUTY/bl. ¥ OOJBHBIX C Pa3pblBOM IIEMU CIIYXOBBIX
KocTouek amrutyaa cmenienust bIT Beime, uem y O3JI, AYX npuoOpetaer sipko
BBIPAKEHHBIE PE30HAHCHBIE YaCTOThl. BO3MOKHO MCIOJIb30BaHUE MPEIIOKEHHOTO
rpa@uueckoro M300pakeHHsI PE3yJbTaTOB B CUCTEME KOOPAMHAT KOCTHO-
BO3AYIIHBIN MHTEepBan Ha dactore 1000 I'm/BennymHa W3MEHEHUS aMILIUTYIBI
cmenienust bIl y obcnenyemoro otHocutensHo O3JI Ha yactore 1000 ' ¢ V3]
85 nb misa nudpepeHmanbHON TUarHOCTHKY TYTOYXOCTH.

7. Co3mana u3zorpomnHas moaenp bll, moctpoeHHas METOIOM KOHEUYHBIX 3Jie-
MEHTOB, CBSI3aHHAs C HEYNPYrod PYKOATKOM MOJIOTOYKA, HWMEIOUIEr0 OCh
BpAIlCHUS, 1 HArPY>KEHHAass HA UMHUTALIMIO CTPYKTYpP CPEIHETO0 U BHYTPEHHEIO yXa
IIPY TIOMOIIM YIPYTOTO 3J€MEHTa, KOTOpast MOKET ObITh UCIOIb30BaHA JIJIsi CUMY-
naunn  AaBkeHn bBII M ee Busyanus3anmm B KOHTPOJBHO-U3MEPHUTEIBHBIX
CUCTEMAX.

8. JlazepHbiii aBTOAMHHBIN MeTOa u3MepeHus: cmemeHusi bII moxeT ObITH
UCIIOJIb30BaH /JIi OOBEKTUBHON OLIEHKH MPOXOJMMOCTH CIIYXOBOW TpYOBI, Mpu
TOM OCHOBHBIM UG (depeHINATEHO-TUATHOCTHUYECKUM KPUTEPUEM €€ TPOXOIH-
MOCTH CIIyUT U3MEHEHUE CHEKTPAJIbHON KapTUHBI PETUCTPUPYEMOTO B PEATTLHOM
BPEMEHU CHUTHAJA JIA3€PHOr0 aBTOJAWHA MPU BBIOIHEHUH PA3IUYHbIX P00 Ha (o-
HE MoJa4¥ HU3KOYaCTOTHOTO 30HAMPYILIETO TOHA.

9. N3mepenne cmemenns bl ¢ moMompo na3epHOro aBTOAMHHOIO METOAA
MO3BOJIAET 3apETUCTPUPOBATh NOsiBIIeHHE AP mpu 3ByKOBOW CTUMYJSILIMM C HC-
[I0JIb30BAaHUEM JBYX TOHOB C HEKpPaTHOW YacTOTOM — HHU3KOYaCTOTHOIO
30HIMPYIOLIETO TOHA U BBICOKOYACTOTHOTO CTUMYJIMPYIOIIETO TOHA; IIPU 3TOM HC-
CIIeIOBaHME MOXKET OBITb  BBIIOJHEHO KaKk HICHIATEpadbHO, TakK U

KOHTPJAaTCPaJIbHO.
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HpaKanecm{e PEKOMECHIAIINHA

1. M3mepenue cmewmenus BII nazepHbIM aBTOOMHHBIM METOJOM PEKOMEH-
JyeTcsi JUIsl MCIONb30BaHUS B KIMHUYECKOW MpakTUKe s AuQdepeHnnaibHon
JUArHOCTUKH MAaTOJIOTUH yXa.

2. Ilpu pa3paboTke J1a3epHbIX aBTOAUHHBIX u3Meputenein cmenienus bl pe-
KOMEHJYEeTCSl MCIOJIb30BAHME JIA3€pHBIX JHOJOB Ha KBAaHTOBOPAa3MEPHBIX
CTPYKTypax ¢ IU(paKIMOHHO-OTPaHUYEHHOW OAMHOYHON MPOCTPAHCTBEHHOM MO-
JIOW C MOIIHOCThIO u3JIyueHuss 5 MBT u muuHON BosHBL 652 HM. Ilpm
KOHCTPYHPOBAaHUHU TOJOOHBIX MPUOOPOB CIEAYyET TaKkKe YUUTHIBATh CIEHU(DUKY
UX MPUMEHEHUS B KJIIMHUYECKOW MpaKTUKE M CHA0XaTh MX yCTpoWCTBaMu (pUKca-
uuu (Ha TOJOBY O0CIIEyeMOro WIM Ha ONEpPalMOHHBIA MHKPOCKOIT); a TaKKe
ycTpoiicTBaMu [yt (POKYCUPOBKH (aBTOPOKYCUPOBKHM) Ha OOBEKT UCCIIEIOBAHMUSL.

3. Ina uHTEpnperanuu pe3yJbTaToB MccaenoBaHus cMemenus bII masep-
HbIM aBTOAMHHBIM METOJOM B KJIMHMYECKOM IIPAKTUKE PEKOMEHIYETCs
UCIIOJIb30BAaHUE UX TpaUuecKoro OTOOpa)KE€HHsS B CUCTEME KOOPAHMHAT KOCTHO-
BO3YyWIHbIA MHTepBas Ha yactore 1000 ['m/BennumHa M3MEHEHUS aMIUIMTYbI
cmemenus BIT y o6cnenyemoro otnocurensHo O3JI Ha wactore 1000 I'm ¢ V3]
85 nb ¢ BblaeneHHBIMM Ha rpaduke nuddepeHnanbHO-IUarHOCTUYECKUMHU 00-
JACTSIMHU, COOTBETCTBYIOIIMMHU PA3JIMYHOMN MATOJIOTUU CPETHETO yXa.

4. Ins BU3yanu3aluy pPe3yJIbTaTOB HCCIENOBAHMS AMIUIATYABl CMELICHUS
BII B KOHTPOIBHO-U3MEPUTENIBHBIX CUCTEMAX, UCIOJIb3YIOLIUX ABTOIMHHBINA METOT
peructpauun cMmenieHus bll, pekoMeHayeTcs NPUMEHATh TPEXMEPHYIO H30TPOII-
Hyt0 Mojenb BIl, mocTpoeHHYyr0 METOJAOM KOHEYHBIX 3JIEMEHTOB, CBSI3AHHYIO C
HEYNPYrol pyKOSTKOW MOJIOTOYKA, UMEIOLIErO OCh BPAILLCHMs], U HarpyKEHHON Ha
UMUTALUIO CTPYKTYP CPEJHEro M BHYTPEHHETO yxa IpHU MOMOIIH YHPYIroro 3Jie-
MEHTA.

5. Ansa oOpekTHBU3aLMK (PYHKLUHUU CIyXOBOM TpyObl HEOOXOIHMMO INpHUME-
HATH uccienoBaHue cMemeHns bII  yasepHbIM  aBTOAMHHBIM  METOAOM €
peructpanueil CeKTpaabHOM KapTHHBI CUTHAJIA aBTOJMHA B PEAIbHOM BPEMEHHU.

6. B paspabaTbeiBacMyl0 MPOMBIIIJICHHYIO annaparypy Ui OOBEKTHBHOIO
WCCJICIOBAHMSI CITYXOBOW ()YHKIIUU Yy JIETEH paHHEro BO3pacTa HEOOXOAUMO BKITIO-
4aTh JIA3EPHBIA aBTOJWHHBIN U3MEpUTENb A peructpanuu AP ¢ mocnenyromum
(OpMHPOBAaHKEM CIIELUATIBHBIX CKPUHUHIOBBIX ITPOrpamM.
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Cnucok coxkpanieHui

AQ — aare3uBHBINA OTUT

AP — akyctuueckuii pediekc

AYX — aMIIMTYTHO-4aCTOTHAs! XapaKTEPUCTHUKA
BII — GapabanHnas nepemnoHka

O3JI — oronoru4yecku 310pOBbIE JIUIA

OC - orockiiepos

OCO - octpslii cpequuit HenephOpaTUBHBIA OTUT
CHT - ceHCOHEBpasIbHAsl TYTOYXOCTh

TO — tyb6ooTut

V3]l — ypoBEeHb 3BYKOBOT'O JIaBJICHUS

XTI'CO — XpOHUYECKHI THOWHBINA CPEHUNA OTUT
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