OT xopowero K oTain4yHomy !
OnTMMmmn3aumna pesybTaToBs
MCMNONb30BAaHNA COBPEMEHHbIX
TEXHOOTUU



KomaHpa Hearts for Hearing

Aypguonoru Apyrue uneHbl KOMaHADbI

Jace Wolfe, Ph.D., CCC-A Kris Hopper Kerri Brumley Pati Burns

Krystal Hudgens, AuD Sherry Edwards Susan LaFleur Megan Miller
Megan Marsh, AuD Reyna Romero Kristi Murphy Christian Boone
Natalie Martella, AuD Darlene Hale Kelsey Kuehn Verneda Osborne
Sara Neumann, AuD

Mila Duke, AuD

Johnna Wallace, AuD
Elizabeth Musgrave, B.S., AuD Intern

Cneuunanncrbl No peyeasblKOBbIM HapyLUEHUAM
Joanna T. Smith, M.S., CCC-SLP, LSLS Cert. AVT
Tamara Elder, M.S. CCC-SLP, LSLS Cert. AVT
Darcy Stowe, M.S. CCC-SLP, LSLS Cert. AVT
Lindsay Hannah, M.S., CCC-SLP, LSLS Cert. AVT
Carly Graham, M.S., CCC-SLP, LSLS Cert. AVT
Casey Banks, M.S., CCC-SLP

Jenn Bryngelson, CCC-SLP

Jenna Reese, M.S., CFY-SLP

Tessa Hixon, M.S., CFY-SLP




OT xopoLllero K oT/iM4Homy !




CoaepKaHue

[naBHoe — cablwaThb!

e TexHonoruu, obneryarowime
obuweHne B LLYMHOM
obcTaHOBKe
— Undposoe wymonoaasneHme
— HanpaBneHHble MUKPOPOHDI

— [ANCTaHUNOHHbIE MUKPODOHBI,
OCHOBaHHbIe Ha
PaAMOYACTOTHbIX TEXHONOTUAX

e "PabortatoT" M OHU Yy AeTen’?

e Jlo/1KHbI N Mbl MICNONbL30BATb
NX Y CaMbIX MaIEHbKUX
nauneHToB?




3TOT WYMHbIN mup!

[OCTUHaA:
— 42 nBA (c KOHANULMOHEPOM =
52 nBA)
KnaccHasa KomHarTa:
— 68 nbA
AKTOBbIW 3an:
— 79 nbA
LLIKONbHbIN KadeTepui:
— 82 nbA
BackeTbonbHbIN MaTy:
— 100 nbA
B atux ycnosuax OCLU, Kak

npaBuMNo0, HAXOA4UTCA B AManNa3oHe
ot -5 o +5 nb




LNPPOBOE LWLYMONOAABJIEHUE B
COBPEMEHHDbIX C/TYXOBbIX
AMMAPATAX



Linpposoe wwymonoaasneHme (LLLLUM)

Knaccnounumnpyet BXogHOM
CUrHaM KakK "peyb’ uam "wym"

YMeHblaeT ycuaeHue, ecnu
BXOAHOW CUTHaN npeacTasaseT
cobon NpenmyLLeCcTBEHHO LLIYM

Pa3Hble nponssoautTenm
MCNoNb3yT UMppoBoe
wymonogasaeHne no-pasHomy TR T P R N ST L R RS TSR
NccnepoBaHMA y B3POC/bIX ' i s SR =5

— pa3bopunBOCTb PeYN HE MEHSETCH

— yAyylwaeTcs NepeHOCMMOCTb
lwyma, obneryaetca npouecc
CNyLUIAHKUA, NOBbILIAETCA
KOM®OPTHOCTb, CHMXAETCA
KOrHUTMBHAA Harpy3kKa

LUYMO]'IO,EI,B B1eHKWe BbIKNKYEHO

LlymonoaasnieHne BKAKYEHO




Stelmachowicz v coasT., (2010) Ear
and Hearing

B uenom, ULLT He BanAeT Ha
Pa3b0PUYNBOCTb PEYN B LUYME

e 16 peTen c TYroyxocTtbio oT I IlL
Nerkou ao yN\epeHHo-Tﬂmenoﬁ J I
cTeneHu
— 8: BO3pacT 5-7 net

— 8: Bo3pact 8-10 ner : ‘ r I [ I

 NccnepoBaHa pa3bopumBoOCTb |
PeYU B LUYME C BKAKOYEHHbIM U jj; I I

eeeeeeeeeeeeeeeeee

BbIKAtOYeHHbIM LILLT (-6 aB)




Stelmachowicz un coasr., (2010) Ear
and Hearing

B uenom, LLLLUTM He BanaeT Ha pa3bopumBOCTb PeYM B LUYME

B apyrnx paboTtax, NocBALLEHHbIX
M3y4yeHuto pa3bopumMBOCTU peun y aeTen
LLIKO/IbHOTO BO3PACTa, TaKKe He bbizo
0bHapyKeHO yxyaLleHna pazbopuynBocTum
npu BKAtoYeHHOM LLILLITT.

Auriemmo et al., (2009), ] American Acad Audiology
Pittman (2011a), J Speech Language Hearing Research




Pittman (2011b) J Speech Language
Hearing Research

UTPYLLIKA UBETbI MHOMMJAHETAHE

e 41 pebeHOK C HOPpMaJibHbIM
CIYXOM

e 26 AeTen € TYyroyxocTbto OT
JIETKOWN A0 YMEPEHHO-TAXKEI0M
CTENEHU

e Bo3pacT: 8-9 netun 11-12 ner

* lM3yyanacb cCNOCOOHOCTb
yCBOEHMUA "6eccMbIC/IEHHbIX"
CNOB, CBA3AHHbIX C KAPTUHKOM

e C BKNHOYEHHbIM U
BbIKAtoYeHHbim LULLM (-7 ab)




Pittman (2011) J Speech Language
Hearing Research

LLLIM moxKeT obneryntb ycBOEHME 19/ 8.9 ner

HOBbIX CJ/10B, @ TdKXe NMOBbICUTb o RO e
nepeHoOCMMOCTb WYyMa

* [loKazaTe/nim HOpManbHO
CAblWawmnx aeten 6biam nyyule,
Yem y AeTen C TYroyxocCTbto

e [loKa3aTenu ctapwmx aeten bbinu
NydLIe, Yem y MaagLmnx

e [loKa3aTenu ctapwmx aeten bbinu
nydywe c UL
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A0NA NpaBHUNbHbBIX OTBETOB

0 20 40 60 80 100
MNOMbITKM



"Pabortaet" am ULLUM y neten?

e [1a!

* [lo KpanHen mepe, NPU NPaABU/IbHOM
ucnonb3osaHum, LILLI He npuBoanT K
CHUXEeHUIO pa3bopunBOCTM peyn.

e LILLIM obneryaeT npouecc caywaHus,
NOBbILWAET KOMPOPTHOCTb, CHUKAET
KOFTHUTUBHYIO Harpy3Ky u obner4yaert ycBoeHume
HOBbIX C/10B.



Cneayet nan ucnonb3oBatb LT y
CaMbIX MasIeHbKUX AeTen?

e MoxeT bbITb

e Cnepyet ybeamnTbca, YTO B NPUCYTCTBUM
CNbILUMMOMN PEYU HE CHUMKAETCA YCUNEHME.



LUndposoe wymonogasneHune y aeTeu

¢ ABTOpI/ITeTHbIe CCbIZIKN &
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TecTbl C HaNpPaBNEeHHOCTbIO
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MepeaHuit AUHAMUK - 3aaHuWiA AMHAMMK
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Test box directional

Jan 8, 2012 7:24pm
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YcnosuA BbINOAHEHUA TecCTa

PeXXnum TectmpoBaHuA
HanpaB/IEHHOCTU B nNpmnbope
Audioscan Verifit:
— 80 gb — Ton1bKO Wym
— 80 ab — peyb n wym
(+3 b OCLU)
Ycnosua LULUIMT: 1. BoikntoveHo;

2. Cnaboe; 3. MaKkcumanbHoe;
4. 1o yMmO4aHUIO

MNeanatpuyeckmne GyHKUUM
NPOrpamMmmbl HaCTPOUKU BbiK
aKTMBUPOBAHbI NPU
HeHanpaB/IEHHOM peXnume

MWUKPODOHOB U BbIKNHOYEHHOM

NOHUXKEHUU HaCTOT



MeToanKa nccaenoBaHmUA
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YcnosuA BbINOAHEHUA TecCTa
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CHUXKeHune ycnneHma — ToNbKo LWym
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CHUKXeHue ycuneHma — ToNbKO Wym
CnyxoBble annapaTbl  Npemmym" —
Ta)Kenaa TyroyxocTtb
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CHUXeHune ycuneHna — Peub + liym
CnyxoBble annapaTtbl  NpemMuym’ —
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OCHOBHble pe3yabTaThl

e YeTbipe paKkTopa HacTpouKku UM no ymonyarHuto:

— Ctumyn: B cutyaumum "pedb + wym" cteneHb LLLLTT
MEeHbLLE N0 CPAaBHEHUIO C CUTYALMEN "TONbKO Wym",
p < .05

— [1ponssoauTenb: camaa BbiCOKaA cTeneHb LIy
Widex; camasa Hu3Kaa —y Phonak n Oticon, p < .05

— Tun CA: annapaTtbl 3KOHOM-K/1acca obecneynBatoT
meHblwee LT, p < .05

— CTeneHb TYroyxoCTu: Npu TAXKE/ION TYroyxoCTu
cteneHb ULLM HUKe, yem npu ymepeHHon, p < .05



Cneayet nn nonb3oBatbca LILUTM y
CaMbIX MasIeHbKUX AeTen?

° ﬂla
e Ho TONbKO Y6e,£|||/lBLL||/1Cb, YTO B NPUCYTCTBUN
CflbILLIMN\OI\/JI peyn ycmniaeHme He CHUXaeTcqa



TexHonorna HanpaBNeHHOCTUN Yy AeTeEN

e MHeHUsA 3KCNepToB OTHOCUTE/IbHO
MCNO/Ib30BAHMNA TEXHONOTMU HAaNPABJIEHHOCTU Y
MAaJLnX aeTen pasgenatorca

 MHorue dKCNepTbl HEABYCMbLICZIEHHO HE
peKoMeHAYIT NMNoJ/ib30BaTbCA HAMNPABAEHHOCTbIO Y
MJ1aAEeHUEB U MAaALWLNX AeTen
— AnpeKkTnBbl No AeTCKOMY 3BYyKoycuneHuto (OHTapmo)

— AnpektTnebl AMEpPUKAHCKOM aKagaeMnm ayanonornm no
NETCKOMY 3BYKOYyCUAEeHUIO (B nevyaTu)



Tem He meHee, HeKOTOpPbIe 3KCnepThl
nponaraHaAMpyroT NCNONb30BaHMeE
HanpPaBAEeHHbIX MMKPOPOHOB Y M1aAeHLEB

Hearing Aids
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490 16 SPECIAL HEARING AID ISSUES FOR CHILDREN

16.4.4  Signal processing features

Each of the features in this section has been con ered
in detail in Chapters 7 and 8. The following discusses
the applicability of these features to infants and young
children.

Directional microphones

Switchable directional microphones are probably
as useful for older children as they are for adults.
Hearing aids permanently in directional mode are
as unacceptable for infants and young children as
they are for adults because of their disadvantages in
many situations: inicreased pick-up of wind noise and
slightly decreased sensitivity when a wanted sound

tsuch as a warn
n-Mmaag

elsewhere) comes from behind or from the sides. [t

KM geram

of directional microphones Just as much as it limits
their advantages. That is, just as directional micro-
phones typically improve SNR by only around 2 to 3
dB when the wearer is looking in the general direction
of the talker, they also decrease SNR by only around
210 3 dB when the wearer is looking away from the
talker. Greater benefits, and presumably disadvan-
tages, are observable if children are tested at close
distances in artificial low-reverberation environments,
such as test booths,**

Measurement of the looking behavior of children
aged 11 to 78 months in natural listening situations
thomes, play groups, playgrounds) showed that chil-
dren looked at the dominant talker approximately 40%

(ﬁ!l gmveT 4 tng. ™ Surprisingly,
LIS PO a5 not affected by the age of the par-

ticipants, nor by whether they had normal hearing or

noBceAHEeBHOWU OCHOBE NOAOUPATL CAYXOBbI

annapartbl,

tional modes in different situations, especially when

Acoustic analysis in each individual listening situa-

: O Imigggio omni-directional micro-
iy ) HHB - H 'M i
Ha‘ﬁmgﬂﬂ Pl'e @oneM}EHJ cEEnARMCrOphones on average improved
b ASoMe © 10 be optimal. =

SNR by 2.4 dB when the children looked in the gen-

While simply never gigi Mﬁl - d: : a RA! the talker and decreased SNR by 1.6
H a n pa ne‘HlHlb] MIWB Kpc, E o EF!’ Mcw ooked away. ';‘ha overall “net benefit”

cautious approach, this solution means that the anly
feature in modern hearing aids that significantly
improves SNR in noisy places would be unavail-
able to those who most need it - young children. As
reviewed in Section 16.4.1, young children need a
higher SNR than adults if speech is 1o be intelligi-
ble. Like adults, infants and young children will have
the greatest difficulty understanding speech when it
is partially masked by noise. so it is worth finding a
way for them to gain the benefit of direetional micro-
phones if at all possible.

The change to the signal caused by directional micro-
phones is a linear, low-distortion effect. similar to just
changing the noise level. Thus, the magnitude of the
benefit (or disadvantage) in decibels of SNR change
and the impact of the environment on benefit should
be no different for infants and voung children than that
experienced by older children or adults, as reviewed
in Section 7.3, and as directly observed in children
It’s just that younger children. who are still learning
language, more ofien than anyone else need the SNR
10 be improved.

It is important to understand that current directional
microphones are not all har directional, particularly
indoors where reverberation limits the disadvantages

that a directional microphone could pravide can then
be caleulated by weighting its effect on SNR by the
proportion of time it has this effect. The resulting net
benefit averaged across listening situations was a 0.02
dB decrease in SNR - a change so small 1o be of no
consequence. Furthermore, the effect of the direc-
tional microphone was assessed in the absence of
any compression, which as outlined in Section 7.3.3.
partly reverses the decrease in signal level caused by
a directional microphone when a wanted talker is to
the rear or sides.

This nil resull suggests that infants and young chil-
dren should routinely be fit with advanced directional
microphones. and they should receive considerable
benefit from them, for the following reasons:

® The experimental results were obtained on normal-
hearing children, and children with hearing loss
wearing  omni-directional microphones. It is
likely (but by no means proven) that children
wearing directional microphones will notice that
looking at the talker improves the clarity of the
signal and will adapt their behavior to look at the
talker more often than children wearing omni-
directional microphones. A study of'4 to 17-year
old children in the classroom indicated that



e KaK HacyeT AOKa3aTe/IbCTB?



e [MoaTBEPKAEHHbIX NPEUMYLLECTB
MCNOJIb30BaHUA HaNpaB/eHHbIX MMKPOPOHOB
YV MNageHueB N Maaglmnx aeten, NpakTUYeCcKu

He cyuwecTByeT!



Ricketts & Galster (2007) American J of
Audiology

HanpaBneHHOCTb CHUXaeT pa360p‘-IVIBOCTb pedn npum nocrynneHnn CurHasaa cdaau

OMHM O Hanp. @ HY Hanp.

* ccnepoBanu
4 S —— — 1 pa3bopumBoCTb peun y 26

BT _l_' fieTen ¢ Manom/ymepeHHo!
;’ 7 TYrOyXOCTblO
E % * Mmutauma obCcTaHOBKU B
: % Knacce
/i

| e CpaBHMBanu
HanpaB/IEHHbIN U
HEHaNPaBAEHHbIN PEXUMDI

¢ CpaBHMBaIIM nocrtyniaeHune
ChUrHana cnepegn " Csaau

Cnepegm




[lononHUTEeNbHbIE COODpPArKEeHUS

* [lpoTtue

He noKa3aHoO, YTO MnageHubl MoryT
noBOpPayvYnBaTb ronoBy B CTOPOHY
Nnone3Horo CUrHana

[etn B Bo3pacTte oT 11 no 78 mecAaues
NMOBOPAYMBALOTCA B CTOPOHY MOJIE3HOIO
curHana npmmepHo B 40% cnyyaes, a
60/1bllan YacTb peyeBor MHGopMaLMm
noctynaet caydyanHo (Ching n coasr.,
2009)

Ha gonto cnyyaltHOM cnyxoBow
nHdopmaummn npmxogutca 90% scex
No3HaHUN pebeHKa 06 OKpyrKatoLwem
mupe (Cole, Flexer, 2009)

He noKasaHoO, YTO MCNONb30BaHME
afanTUBHOWM HanNpPaBAEHHOCTUN Yy
Mmnagwmnx geten obnapgaet
NPenMyLLeCTBAMM UIN HE HAHOCUT
yuwiepba pa3zbopumBoCcTn peun

3a

HanpaBneHHble MUKPOdOHbI MOTyT
MOBbICUTb Pa3bopPUMBOCTb PEUN B LLYME

B peanbHbIX YyCNIOBMAX HaNpaBAEHHble
MUKPOGOHbI 0613 4a0T MEHbLLEN
HanpaB/AEHHOCTbIO, YEM B
NabopaTopHbIX YCNOBUAX

[1eTM MOTYyT Hay4MTbCA NOBOPAYMBATHLCA
B CTOPOHY nonesHoro curHana (Ricketts,
Galster, 2008)

ABTOMaTM4ecKkme/aganTuBHbIe
HanpasaeHHble MUKPOdOHbI MOTyT
CHU3UTb OTpMLATENbHOE BO3AENCTBME
HanpaBAeHHOCTH



"PaboTaeT" 1M HanpaB/NEHHOCTb Y
neten?
e 13!

* AcchepoBaHUAMM AOKA3aHO, YTO HalMnpaB/1eéHHblE

MMUKPO@OHbI Yy4LLAOT pa3bopumMBOCTb peymn npu
NOCTYNJE€HNN CUTHANa cnepeau

e OOHaKO, OHM MOTYT YXYALWNTb Pa3bopumBOCTb
peyeBoro cMrHana, nocrtynatowero csaam (Ching
n coasT., 2009; Ricketts, Galster, 2007)

e He poKazaHa 3¢pPeKTUBHOCTb HaNPaBAEHHbIX
MUKPOGDOHOB Y M/1IaieHLUEB U AeTeN MaaaLlero
BO3pacTa



Cneayet 1M UCNO/1b30BaTh
HanpPaBAEHHOCTb Y AeTen?

Bo3mMoOXHO, Aa

ManoBepoAaTHa 3dPEKTUBHOCTb HANPABNEHHOCTU Y AETEN B
BO3pacTe 9-12 mecAaues

HanpaBneHHOCTb MOXKET bbiTb 93dPEKTUBHOM Yy AEeTEN

LUKONbHOrO BO3pacTa

— MoryT v aeTn noAennTbC CBOMMMU BNeYaTIeHUAMN?

— [MOHMMAIOT M OHU CMbICA UCMONb30BaHUA Hal'lpanIEHHOCTM?

— MoryT 2am oHn (MK annapaTtbl) NEPEKA0YATb NPOrPamMmmMbl B
HYXXHOe Bpema?

[nsa npoBepKku rmnotesbl 06 yxyaweHmnn pasbopuynBocTm
PeYn NPm UCNoNb30BaHMM aAaNTUBHOW HAMPaB/IEHHOCTU
NEeTbMW JOLWKO/IbHOTO BO3pacTta Heobxoanmbl
AONONHUTENIbHbIE NCCNe0BaHUA



KaK HacyeT AUCTAaHLUMOHHbIX
PAaANOMUKPODPOHOB?

MHOroymcaeHHbIMMN UCCNeaoBaHUAMM AOKa3aHa 3PPEKTUBHOCTb AUCTAHLUMOHHbIX
PaANOMUKPOPOHOB B NOBbILLEHUN Pa3bOPUNBOCTM peun Ha PpoHe LWyma M Ha
PACCTOAHUMU



MaTtepuman

15 peteun c TYroyxocTbto
— Bo3pacT: 6-13 net
— CpepgHui Bo3pacT: 9,5 roga
— [wnanas3oH cpeaHero
CHUXXeHuAa cnyxa: ot 35 ao
68,75 nb
15 peten c HopmanbHbIM
C/TyXOM
— Bo3pacT: 5-12 net
— CpeaHunmn Bo3pacT: 8 net
10 B3poOCabIX C
HOPMaJ/IbHbIM C/ZTYXOM
— Bo3pacT: 18-48 net
— CpepHui Bo3pacT: 34 roaa




MeToauKa

be3s FM
Tonbko Phonak DM5000

Tonbko Audio Enhancement
Elite Il

Phonak DM5000 + MepcoHanbHan
FM-cuctema
— Inspiro = DM5000 u
[NepcoHanbHaa FM-cucrtema
Audio Enhancement Elite Il +
[lepcoHanbHaa FM-cuctema

— Inspiro nogKA4YeH K ayanosbixoay
Elite Il

TonbKo nepcoHanbHaa FM-
cucrema

— Inspiro = MepcoHanbHaa FM-
cncrtema
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[leTn Cc TYroyxocTblo:
cuctembl 3s8yKoBoro nosas (CADS)

v

50 55 60 65 70 75
YposeHb wyma (ob A)

BMEezFM

OPhonak Dynamic Soundfield

@ Audio Enhancement
Soundfield

e CADS nosbiwaert

Pa3bopPUMBOCTb pPeUnN Yy
AeTen C TYroyxoCTbto nNpu
YPOBHAX Wyma 60, 65, 70
n75 b A.

[1pn ypoBHAX Wyma 70 u
/5 nb A AnHamunyeckas
CADS Phonak DM5000
obecneymBaeT AyyLLyO
Pa3bopPUMBOCTb peuu,
yem cuctema Audio
Enhancement Elite Il.
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IleTn Cc TYyroyxocTblo:
cpaBHeHne CADS + FM c NepcoHanbHOM

FM-cuctemowm
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B Ges FV

O Phonak Digimaster + NepcoHanbHas
FM-cuctema

B Audio Enhancement +
MNepcoHanbHasa FM-cuctema

O Tonbko NepcoHanbHaa FM-cucrema



Pa3bopumnsoctb peun (%)

Xopolwaa HOBOCTb!
[1eTn ¢ TYroyxocCTbto: CPaBHEHUE C '30/10TbIM
CTaHaapTOM"
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HoBOe uccanegoBaHme C NpUMeHeHnem
LnppoBoUn pagmnocmctemsol Roger

e WccnepoBaHue I | Bl i O
pPasbopuymnBOCTU peyn B & v
TUWKHe n wyme (tect HINT): ——
YPOBEHb peyn y nepeaaTimnka ) 98
85 ab A, yposHu wyma 50, 55,
60, 65, 70, 75, 80 AB A Y

* WccnepgoBaHue Tpex o
BAapWaHTOB PaaMOMUKPODOHA: e

— FM ¢ p1KcnpoBaHHbIM
ycuneHnem — MLxS | |

— FM c apgantMBHbIM ycnneHnem wy | ‘ | wvm

20 cm

55m

— MLxi Y
— Uundposon pagnommkpodoH — ) RZZALLI p——
Roger

e (ObecneyeHune cTabmnbHOCTU
CUrHana u OTCYTCTBUA NMOMeX




Pe3ynbTaThl:
nonb3osBaTtenn Advanced Bionics (n = 16)

d. 120
« I 7
b (L] ¥ - - = = ] H i i H
f | - [ |
- ' g | .
ﬁ = 80 —1— I
= F 5 B Roger
s OMLxi
P .
= BMLxS
= 0 Ges FM
=
&
=
1] o
Tasea: 64 Wym: 50 Wym: 55 Wym: 60
YposeHs Curiana gblA)
h. 120
'i 106 . - - I
2 e
ﬁ E g0 . — ! T, T
g§ &0 : \ .| ¥ - R“g‘:'
= | - OMLxi
P -
Z 40 . BMLxS
= . oibes FM
= 30 | 1
] |
._
0 . * # i
Wym: 65 LWym: 70 LWym: 75 Wym: 80
Yposexs Curnana gb(A)

Wolfe u coaem., HanpasneHo 8 neyams, JAAA



A KaK 06CcToAT Aena Co CAyXoBbIMM
annapaTtamu?

BanaHue unpposon aaantuBHoun
LLMPOKONONOCHOM becnpoBoaHOM Nepeaayun
CUrHana Ha pa3bopumnBoCTb peun

Linda M. Thibodeau

AAA, 2013
AHaxaum (KanndopHua, CLUA)



Pesynbtatbl Tecta HINT (N = 10)
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Thibodeau, 2013



"PaboTtatoT" M ANCTAaHUMOHHbIE
PAANOMUKPODOHDI Y AeTen’?

e /13l
* /icchepoBaHUAMM HEOMPOBEPHKMMO
J0KA3aHO, YTO OHM obecne4ymBaloT
MAKCMMa/IbHO BO3MOXHYIO Ha CEerogHALLIHUM
NeHb Pa3bopumBoOCTb peun Ha GOHE Wyma

 He cyuwiecTByeT AOKa3aTe/1bCTB
OoTpULaTe/IbHOro BO3AeNCTBUA
ANCTAHLUMNOHHbIX paANOMUKPOPOHOB



CneayeTt 11 NCNOJIb30BaTb ANCTAaHLUMOHHbIE
PAANOMUKPOPOHDbI Yy AeTEN?

e /13l
 Lindpposble aganTUBHbIE NEPCOHA/bHbIE

PAANOMUKPOPOHbLI C/ieayeT MCNONb30BaTb Y
neten ntoboro Bo3pacTa

* LlndpoBble aaanTUBHbIE CUCTEMbI 3BYKOBOTO
nonaA, NO BCEN BEPOATHOCTU, SPPEKTUBHbLI Y
NEeTen C TYroyxoCTbto U HOPMAJIbHbIM CYXOM
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