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bonblle, yem yuynTenb: uccnegoBaHue
TEXHO/IOTMWN YCTPaHEHUA LLIYMa,
NPU3BaHHbIX ONTUMU3NPOBATL
3BYKOBOCNPUATUE B PA3/IUHHOM
obcTaHOBKe

Jace Wolfe
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BeyHble UCTUHDI

e JleTu C TYroyxoCTbto YAaCTO UCMbITbIBAIOT TPYAHOCTU C
NOHUMAHMEM PEeYN B LUYME

e [leTn, Kak NpaBua0, NOABEPratoTCA BO34ENCTBUIO

yMepeHHbIX/BblCOKMX ypoBHen Wwyma (Crukley, Scollie,
Parsa, 2011)

e 3aTpyaHEHUSA, UCMbITbIBAEMbIE B LUYME, MOTYT K
NPUBECTU K NCUXOCOLMAbHBIM, SMOLMOHAIbHbIM U
aKaZleMmnyeckmm npodbaemam



(rH EARTS for HEARING

YUem Mbl MOXeM NMOMOYb?

AncTtaHUMOHHBLIN MUKPOJOOH

LLlymonogaeneHune

I Noise Reduction Off I
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[MpaBaa nam mmo?




(rH EARTS for HEARING

ANanTUBHbIE TEXHO/IOTUN YCTPAHEHUA LYMA:
[1encTBUTENBHO NN 3TO XOPOLLO ANA AeTen?

PeweHus, oCHOBaHHbIEe HA AOKa3aTeNbCTBaXx...
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CoaepKaHue npe3eHTaunm

TEXHO!'IOI'VIVI, NUCMOJib3yeMbi€E B C/ZTYXOBbIX
annapartax ana obneryeHma obweHmnA B LUyme
— 0O630p nybankaumm

* lllymonoaasneHue
e HanpaBneHHble MUKPOPOHDI

HoBble uccnegoBaHMA TEXHO/IOTMM aAanTUBHOTO
yCTpaHeHUsa Wyma

HY*HO 11 NCNONb30BaTb TEXHOOTUU
aJanTUBHOTO YCTPAHEHMA WyMa y AeTen?

KnnHunyeckmne coobparkeHus...
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CnbIlWMMOCTb — KOpPOrb!

Pa3bopumBoCTb — Koporesal
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e

LHYMONOAABNEHUE B COBPEMEHHDbIX
C/ZIYXOBbIX AMNMMAPATAX
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LLlymonoaasneHune (LUM)

et e e e P Ry C TS e e

Knaccudukayms BXogHOro CUrHana,
KaK NpaBwn/io, Ha OCHOBAHUN €ro
GNOKTYaUMKn: pedb UK WYM

CHUXKEHMEe YCUNEHUA B TEX KaHanax,
e BXOAHOW CUIHaN NpeacTaBaseT
cobon npenmyLlecTBeHHO Wym (T.e. B
KaHanax ¢ HM3kmm OCLL)

Pa3Hble Npon3BOAUTENM UCNONb3YIOT
PasHble BapuaHTbl LUYMONOAaBAEHMUS

NccnegoBaHMA Ha B3POCAbIX N0AAX: IERENRRNAN RN RN
— UM He BAnAEeT Ha pa3bopumMBOCTb peyn

— Ynyywaetcs nepeHOCUMOCTb LLYMa,
KOMPOPTHOCTb C/yLLIAHWSA, CHUXKaEeTcA
KOrHUTMBHAA Harpyska (Bentler, 2005)

— Kochkin (2009) o6Hapy*un, 4T0
N0/Ib30BaTE/IN OYEHb BbICOKO
OLLEeHWMBALOT LWWYyMonoaaB/eHne

LLUTT BbIKNOYEHO

LUTT BknroYeHo
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Stelmachowicz et al. (2010), Ear and Hearing

B uenom, ncnonb3osaHue LI He cka3biBaeTca Ha pa3bopymBOCTU peYdn B LLIYME

[ 16 .ﬂleTel\;l C y Il 5_7;neTHmeT i Bez:MO;;i;mile leomg
Manon/ymepeHHo- it M A0 0 i
TAMXKENON TYrOyXOCTbtO

— 8 B BO3pacTe 5-7 nert
— 8 B Bo3pacTe 8-10 net

* AccnepoBanu
Pa3bopUMBOCTb peyn B
wyme c LM (-6 ab) n
b6e3 Hero

Cp. nokasatenb pa3bopumocTu peun (%)

OCUW (ab)
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Stelmachowicz et al. (2010), Ear and Hearing

B uenom, ncnonb3osaHue LI He cka3biBaeTca Ha pa3bopymBOCTU peYdn B LLIYME

B Apyrmx nccnenoBaHUsX, NOCBALLEHHbIX CAYXY AeTeMn
LLIKO/IbHOTO BO3PacTa, TaKKe He 0bHapy»KeHOo yxyaLleHne
Pa3bopUMBOCTM peyn nNpu ncnonbsosaHmm LM,

e Auriemmo et al. (2009) J American Acad Audiology

e Pittman (2011a) J Speech Language Hearing Research
 Pittman & Hiipakka (2013) J American Acad Audiology
e Gustafson et al. (2014) Ear and Hearing




(rH EARTS fr HEARING

Pittman (2011b) J Speech Language Hearing Research

UrpyLUKm Lisetbl  [Mpuiuenbpi e 41 pe6eHOK C HOPpMaAJibHbIM
" CZIYXOM

e 26 getenc
Manon/ymepeHHO-TAKeNomn
TYrOYXOCTb}O

e BospacT: 8-9 netn 11-12
ner

e WccnepoBanm cnocobHOCTL
3aNOMUHaAHUA
"©eccmblCNeHHbIX' CNoB.,
CBA3AHHbIX C KAPTUHKAMMU

e CLUMN(-7 ab) n 6e3 Hero
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Pittman (2011) J Speech Language Hearing Research

LU moxeT ynyqyuwnmnTb 3afnnoMmmHaHMUeE HOBbLIX CJ10B, a TakKXe NepeHOCUMOCTb LWyMa

* B uenom, noKasatenu il i
6b|j'|[/] j'|yL||_|_|e y CTapLLlMX 087 o Wywononasnene
neten

04r

* [1pn ncnonb3oBaHUMU
LLITT noKa3atenun
CTapLWnxX geten dbiau
NiyyLie
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Gustafson et al. (2014) Takke obHapyxunm aal ]
Dornee KOpoTKoe BpeMs BepbarbHOro oTBeTa 5 20 a0 60 80 100
npu ncnons3osaHuu LM MonbiTka




Scollie et al. (2016)

e N3amepanu UM cemu
PA3/INYHbIX C/IYXOBbIX
annapaTtoB C MOMOLbIO
KnnHnyeckoro (Verifit) u

A nccaeaoBate/ibCKoro
Fitting Noise Management Signal Processing
Applying the American Academy of Audiology dHA/1N3aTo pO BC L||en btO
Pediatric Amplification Guideline: -~
Veriﬁz_ation Pli'otocc;clso 1 3yL'I eHNA pa 3TNHUN LL, I_I B
oo COBPEeMEeHHbIX C/TYXOBbIX
= annaparax u
ey nccaenoBaHUA
BO3MOXHOCTHU

BepudunKaumm LM ¢
NOMOLLLbIO aHa/IM3aTopPoB
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Ocnabnenue wyma (gb) B gntyaumm "peyk B wyme"
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Scollie et al. (2016)

3HauuTenbHaa BapmabenbHocTb LM B
pasHbIX CIyXOBbIX annaparax 1 asns
pasHbIX CUrHaNoB
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He BbIMNJIECHYTb pe6eH|<a BMeCTe C BOJOMW...

[loBepbTeCh MHe.




LLlymonoaasneHne y aeteu
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e OCHOBaHO Ha paboTax:

— Stelmachowicz u coasT. (2010)

- Podlatric Hearlng Al Fittings; Selbe
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YMeHbLEeHNE YCUNEHNA B CUTYALUUM "TONBKO LLIYyM"
CnyxoBble annapaTbl BbICOKOrO Kiacca — YMepeHHasa TyroyxocTb

23

p < 0,05 — pasnunymnsa mexay nponssogutTenamm
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YMeHbLEeHNE YCUNEHMA B CUTYaLMUK "pedb + ym"
CnyxoBble annapaTbl BbICOKOrO Kiacca — YMepeHHasa TyroyxocTb

23

p < 0,05 — pasnunymnsa mexay nponssogutTenamm
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{7 Apanr. WM Bbikn.

M Apanrt. UM Bkn.

Heckonbko
ronocos

—

HeTckue
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I Po3oBbii Wwym | Peuesoi wym

Aurical

Benbii wym ‘

Mbinecoc

v

KonauumoHnep B aBToGyce

Verifit

BennynHa lymMmonogaBsriieHnda 3aBUCUT OT TUlMa CUTrHarsla
N UCMNOJ1Ib3yEMOI0 aHarin3artopa
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BoiBogpbl: "PaboTtaet” am WMy neten?

e Nla!

* [lo KpanHen mepe, NPy NPaBUJIbHOM
NPUMEHEHUN OHO He NMPUBOAUT K YXYALLUEHUIO
Pa3bopUYMBOCTU peun

* OHO obneryaet npoLecc cayLwaHus,
NoBblLaeT KOMPOPTHOCTb 3BYYAHUA, CHUMKAET
KOTHUTUBHYIO HArpy3Ky 1 YTOMIEHME, @ TaKXKe
cnocobcTByeT 3anOMMHAHUIO HOBbIX C/10B
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BoiBoabl: Cheayet am ncnonb3sosatb LT y cambix
MJaaWnx geten?

° ﬂla
¢ O,D,HaKO Mbl OO0/1KHbI y6e,£|,l/lTbCﬂ, UYTO B

MPUCYTCTBUMN PEYEBOIrO CUTHAA YCUNEHNE HE
YMEeHbLLaeTcH

e Heobxoanmbl CTaHAAPTU3UPOBAHHbIE
noKasaTtenu (1 curHasnbl) AnAa sepuduKaumm
apdekTa LLUM B ychoBmax "TonbKo wym" u
"peyb B Wyme"



TEXHONOINMU HANPABJIEHHOCTU
Y NETEWN
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TexHONOorMn HanpPaB/eHHOCTU B AETCKOM
CNYXONPOTE3UPOBAHUM

 MHeHMe 3KCcnepToB 0 HEOHBXOAMMOCTU UCMOb30BaAHUSA
TEXHONOrMMU HANPaB/NIEHHOCTU Y MIAJLWLNX AeTEN
PACXOAATCH

e PasnunyatoTca pekomeHaaumm, npusBognumble B
PYKOBOACTBAX MO KAMHNYECKOM NPaKTUKe

— Ontario Infant Hearing Program Amplification Protocol
(2014)

— American Academy of Audiology Pediatric Amplification
Guideline (2013)

— Australian National Protocol for Paediatric Amplification
(King, 2010)

— PykoBopgctBo Harvey Dillon "Hearing Aids" (Dillon, 2012)
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16.4.4 Signal processing features

Each of the features in this section has been covered
in detail in Chapters 7 and 8. The fol lowing 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_direstional_mada_ass

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 gencral 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 hanthe 5

rH EARTS fr HEARING

...C/1yxo8sle annapamel, NpeodHa3Ha4YeHHble 0149 MaadeHues u oemel
maaowez0 so3pacma o0bs3amesibHO 00X HbI CHAbXaMbCA COBPEMEHHbIMU
HanpasAeHHbIMU MUKPOGOHAMU.

bnicreanzes that it takes only a head-turn by the infant
or child for the other mode to be optimal.

ply never using directional microphones
s might at first seem like an appropriately
pproach, this solution means that the only
modern hearing aids that significantly
SNR in noisy places would be unavail-
ose who most need it - young children. As
in Section 16.4.1, young children need a
R than adults il speech is to be intelligi-
adults, infants and young children will have
st difficulty understanding speech when it
y masked by noise, so it is worth finding a
em to gain the benefit of directional micro-
tall possible,

Hearing Aids

e to the signal caused by directional micro-
a linear, low-distortion efTect, simi lar to just
he noise level. Thus, the magnitude of the
disadvantage) in decibels of SNR change
pact of the environment on benefit should
rent for infants and young children than that
:d by older children or adults, as reviewed
7.3, and as directly observed in children,**
at younger children. who are still learning
more often than anyone else need the SNR
oved.

ant to understand that current directional
cs are not all shar directional, particularly
ere reverberation limits the disadvantages

VUISIUWE L, Telative 1o omni-directional micro-
pliones, directional microphones on average improved
SNi by 2.4 dB when the children looked in the gen-
eral ¢ rection of the talker and decreased SNR by 1.6
dB whin they looked away. The overall “net benefit™
that a dii »etional microphone could provide can then

be calcula =d by weighting its effect on SNR by the

proportion ¢ time it has this effect, The resulting net

benefit averagsd across listening situations was a 0.02

dB decrease in SNR — a change so small to be of no

consequence. Fudhermore, the effect of the direc-
tional microphonc was assessed in the absence of
any compression, woich as outlined in Section 7.3.3.
partly reverses the de rease in signal level caused by

a directional microphousfwhen a wanted talker is to

the rear or sides.

This nil resull sugpests that infants and vounyg chil-
dren should routinely be fit with advanced directional
mictophones, and they should receive considernble
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 1o 17-year
old children in the classroom indicated that
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e Kak 0b6cTOoAT Aena ¢ AO0Ka3aTeNbCTBaAMMU?
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B uenom, HenocpeaCTBEHHbIX AOKa3aTENbCTB
NPenMMyLLEeCcTB MCMOJIb3OBaHUA
HanpaBAEHHOCTU Y MIaAEHLEB U MIAALLINX
neten He cyuwecrteyerT!



% npaBuWIbHbIX OTBETOB
(TecT c 6eccMbICNEHHLIMU CrIoraMm)
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Ricketts & Galster (2007) American J of Audiology

Hal'lpaBJ'IeHHOCTb CHWXaeT pa360p‘-ll/IBOCTb peYn npum NoCctyriyieHnn CnrHalia caaau
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NccnenoBaHo
pacrno3HaBaHue peun y 26
AeTen LWKONbHOro BO3pacTa
C Maso/ymepeHHomM
TYrOYyXOCTbtO

NMmutauma obCcTaHOBKU B
LLIKONbHOM K/aiacce

CpaBHeHMe HanpaB/eHHOro
N HeHanpaB/ieHHOoro (oOMHM)
peXmnma

CurHan nogasanu cnepeau
n c3aam
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Pe3ynbrathl, nonyyeHHble Todd Ricketts

e HanpaBneHHbIN peXum npmu3HaH
ONTUMAJIbHbIM:
— 30% BpemeHun npebbiBaHUA B 0ObIYHOM Kiacce

— 40% BpemeHn NpebbiBaHMA B CNELMa/IbHOM
Knacce (Hanpumep, YpoOKN My3blKKU, pUCOBaHUA)

— 83% BpemeHun npebbiBaHUA B CTOJIOBOU

e HeT nccnegosaHmm, NnoCBAWEHHbIX MCNOAb30BAHUIO
afanTUBHOWM HaNPaBAEHHOCTU Yy AeTeu

e TexHONorma aaanTUBHOW HAaNPaAB/IIEHHOCTMN, BO3SMOKHO,
byneTt adPEeKTUBHOMN Yy AE€TEN LLKONbHOTO BO3PaCTa C
TYrOyXOCTbtO
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* HoBoe nccnenoBaHme TeXHONOMMU
aBTOMaTMYeCKOoro wymonoaasneHusa,
pa3paboTaHHOWU ANA AeTeu

B ocHoBY nonoxeHo nccnepgosaHne Manuela Feilner,
npusBeallee K CO34aHUI0 aBTOMAaTUYECKOro KnaccmdmKaTopa
aKyCTUYeCKon 0bCTaHOBKK, NpeaHa3HAYEHHOro AnA AeTen
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TexHo/10rMsa aBToMaTUYeCcKoro LWymonogaBaeHus,
npegHasHavyeHHasa Ans geten

e 15 neten

— Manas/Taxkenas TyroyxocTb
* CpeaHue noporu cabiimmocTtu B ydwem yxe: 53,9 ab NC
e Bo3pacT: 9-14 net (B cpeaHem 12 neT)

e CpaBHMBA/INCb NOKa3aTe/In B TPEX peXMMaX
paboTbl CA:
— [leTcKkaa nporpamma no ymondaHuto (Real Ear Sound)

— ABTOMaTMYyeCcKoe aaanTUBHOE LWYyMOMNoaaBaeHumne
(AutoSense)

— Py4yHOe wymonogasneHumne (Hanpumep, nporpamma
"Peub B wwyme")
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TexHonorma aBTOMaTU4YeCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

CnyxoBble annapaTtbl Phonak Audeo V90, HacTpoeHHble no
dopmyne DSL v5.0

[leTn Hocunun cnyxosble annapaTbl B Te4eHUe 2-4 Heagenb B
neanaTpuyeckon nporpamme No YMOAYaHUIO U B aBTOMAaTUYECKOM
nporpamme

dPazal

— Pacno3HaBaHMe peyn B LUYME B KaxKJA0M U3 Tpex BapMaHToOB paboThbl
CA (cm. Bbiwe)

daza 2

— 4-HepenbHOe HOLWIEeHWe C/IYXOBbIX anmnapaToB B peasibHOM 0bCTaHOBKe
C BeJeHMemM AHEeBHWMKa A9 BblABEHNA NpeanoYyuTaemoro
TEXHONOMMYECKOro BapuaHTa

daza 3
— WNnpekc oueHkn paszbopumsoctu peumn (Cox, McDaniel, 1989)
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TexHonorma aBTOMaTU4YeCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

e ®pasosbin TecT AzBio (Spahr n

coaBT., 2012) n TecT "Wwym Knacca"
(Schafer, Thibodeau, 2006)

* YeTblpe aKyCTUYECKME CUTyaummn
(Pearsons u coasT., 1977)
— Peub B Wyme
* Peub 60 gbA, wym 55 gbA
— Peyb B rpomkom wyme
e Peub 72 pbA, wym 70 gbA
— ABTOMOOUANDL
* Peub 55 gbA, wym 50 gbA
—  TuwunHa
* Peyb 60 oBA

e Tpu nporpammbl CIyXOBOro annapara

— Real Ear Sound ¢ Py4yHasa <
AutoSense

f PE‘—II:\
— [lBoliHOE cnenoe ypaBHOBELLEHHOE
nccneaoBaHue
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TexHonorma aBTOMaTU4YeCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

[1HeBHUK (2-4 Hepenw)

lara:

— 2 nporpammbl
° A.ﬂla I'ITVI B H Oe Kakam nporpamma aydlie 3syumt?
LIYMOMNOAAaB/IEHUE
e Real Ear Sound un AB As AB Ba B.
MUHUMaNbHoe uudposoe 1 Kaxan nporpamma xombopriee?
LIYMOMNOAAaB/IEHUE
A:. As AB Ba B.

Bbibop npeanoytutenbHoOm
nporpammbl (KaK MUHUMYM,

ABaXAbl B KaXXA0M A:. As AB Ba B.
BapuaHTe 06CTaHOBKM) A ——

— Ragerepun A. As AB Ba B,

— Knacc

_ PeCTOpaH KommeHTapuit: -

— ABTOMOOUb —
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TexHonorma aBTOMaTU4YeCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

* WHAeKc oueHKH
pa3bopumsoctn peun (Cox,
McDaniel, 1989)

— Peyb B wyme
e Peyb0°
e Peyb 180° / lnuom Bnepep,

* Peyb 180° / Jluuom B
npeanovyTntTesibHOM CKOJBKO C/IOB Bbl MOHANM
HanpaBAeHUM

— Peyb B rpOMKOM LUyme
* Peyb 0°
* Peyub 180° / /nuiom Bnepep l I Iy I ) I

* Peyb 180° / Jluuom B
NPEANOYTUTE/IbHOM 01 2 3 4 5 6 7 8 9 10
HanpaB/eHUN

TECT OUEHKW PAZBOPYMBOCTH PEHKM
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TexHonorma aBTOMaTU4eCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

e 3 nporpamMmmbl;

1. TuwunHa: MMHMMaNbHOE LWWYMOMNoAaBieHNe; MUKPOPOHbI B pexkmume Real
Ear Sound (RES), nmutmpytoem ectecCTBEHHYIHO HaNpPaB/AEHHOCTb YXa

2. AutoSense OS: cogeprKuT KnaccndpmKkatop o6CTaHOBKU, BbIOMpPaAtOLLLMA
TEXHOJIOTUIO YCTPAHEHMUSA LWYMa, ONTUMMU3UPYIOLLYIO C/bILLUMOCTb
(Hanpumep, B LLYMHOM 06CTaHOBKE O4HOBPEMEHHO aKTUBUPYHOTCH
PEXUM afanTUBHOM HANPaB/IEHHOCTM U LUYMOMNOAABAEHME NyTEM
YMeHbLUEHNEe yCuneHusa).

3. Py4yHasa nporpamma HanpaBAEeHHOCTU: BblOpaHa cneumanmcTtom Aas
KOHKPEeTHOW 0OCTaHOBKMN.

— Peub B TwnHe: perynatop UM B nonoxkeHun "cnabo", mmkpodoHsl B
pexnume RES

— Peub B wyme: perynatop LUM B nonoxkeHunn "cnabo", mMmMkpodoHbl B pexknme
UltraZoom (aganTtneBHas HanpaBAeHHOCTb)

— Peub B rpomkom wyme: perynatop LLUM B nonoxeHun "ymepeHHo",
MUKPOGdOHbDI B pexnme StereoZoom (buHaypasibHas HaNPaB/IEHHOCTb)
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[1BYXMNKPOPOHHAA HaNpaBAEHHOCTb

e B 60/blUMHCTBE COBPEMEHHbIX
CNIyXOBbIX annapaTtos U KA
3ByroBas BonHa MCMNONb3yeTcA MOHaypabHaA

)))))) . . ABYXMUKPODOHHAA CUCTEMA
HanpaB/IeHHOCTH

—_— e e

v

Sapunii | | . | Nepeawa  ©  OHa Ha3blBaeTCA CUCTEMOM
MAKPOGOH | ¢ _L oo HanpaBneHHOCTM 1-ro nopAaaKa

0 30

BHyTp.
3aAepxKa

Bbixon

150
21d e

Cynepkapguong, H = 5,7 ab Kapavoug, IH = 4,8 ob
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Cnctemsl HalnpPaB/1IeHHOCTHU 6onee BbICOKOro nopAaKd

e (Ob6beanHeHue BbIxogoB bonee, yem
ABYX MUKPOGOHOB NPUBOAUT K
GOPMUNPOBAHUIO CUCTEM
— - HanpaBAeHHOCTU Boiee BbICOKOro
l A‘ r i ’l nopsagkKa
* 3 MmuKpodoOHa = cuctema 2-ro
nopAaaka; 4 MMKpodoHa = cuctema 3-
ro nopagka; v T.4. ...

e * Cuctembl HanpPaB/I€HHOCTU BbICOKMX
B nopaakos 06/1aaatoT 6osbLuen
BHyTp. HYTP.
—— sepon CTEMeHbIO LYMOMNoAaB/IeHNs
m Bbl4MTaHNE

e

BHyTp.
3ajepxka

330

300

180
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buHaypanbHaA HanpaB1eHHOCTb

Ob6begnHeHne BbIXOA0B
2-MUKPOPOHHbIX CUCTEM
HAMPaBAEHHOCTU KaXKa0ro yxa
npueBoanUT K pOPMUPOBAHULO
4-MUKPOPOHHON CUCTEMDI
HaMpPaBAEHHOCTH

JTO cuctema 3-ro nopagKa

Cuctema TaKoro Tuna
obecneymBaeT 6ONbLIYIO
GOKYCUPOBKY NO
dbpoHTaNnbHOM ocn n bonbliee
ocnabneHune 3BYKOB,
noctynatowmx cboky 1 c3aam
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TexHonorma aBTOMaTU4eCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

e 3 nporpammebl:

1. TUWKWHA: MMHUMANbHOE LWyMonoaaBaeHne; MMKpPodoHbl B pexxume Real Ear
Sound (RES), nmntupyoLLem ecTeCTBEHHYIO HaMpPaBAEHHOCTb YXa

2.  AutoSense OS: coaepuT Knaccndpumrkatop ob6CTaHOBKM, BblbMpatoLWnin
TEXHONOTUIO YCTPAHEHMUA LIYMA, ONTUMMU3UPYIOLLYIO CAbILLMMOCTb (Hanpumep, B
LUYMHOM 06CTaHOBKE OAHOBPEMEHHO aKTUBUPYIOTCA PEXUM aJanTUBHOM
HaNpPaBAEHHOCTU U LWYMONOAABAEHMNE NYTEM YMEHbLUEHNE YCUNEHUA).

3. Py4yHasa nporpamma HanpaBA€HHOCTMW: Bbl6paHa cneuynanmnctom anAa I-(OHI-(peTHOl‘/JI
0bCTaHOBKMW.
— Peub B TUWINHE: perynaTop LLUM B nonoxkeHuu "cnabo", MmkpodoHbi B pexxmme RES

— Peub B wwyme: perynatop UM B nonoxkeHunn "cnabo", mmkpodoHbl B pexkume UltraZoom
(apanTuBHaA HanpaB/IEHHOCTb) — ABYXMUKPODOHHAA cuctema 1-ro nopaaka

— Peub B rpomkom wyme: perynatop LUM B nonoxkeHnun "ymepeHHO", MUKPOPOHbI B peUme
StereoZoom (6MHaypanbHas HanpPaBAEHHOCTb) — 4-MUKPOPOHHAA cuctema 3-ro nopasaka
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TexHonornsa aBToMmaTU4eCcKoro LymonoaaBseHus,
npeaHa3Ha4YeHHada Ana aeTeun

100

70
27%

50

30

lMpaBunbHOe pacno3HaBaHue pa3s (%)

20

10

Ultgss oo Slersg om
0 -~
wyMm rPOMKUMA LLYM ABTOMOBUIb TUWKNHA
(+5 nb OCLL) (+2 ob OCLL) (+5 ob OCLL)
] REAL EAR SOUND B PYYHAS HAMPABIIEHHOCTb O ADANTUBHAA HAMNPABJIEHHOCTb

Wolfe u coaem., HanpaerneHo 8 nedyames, JAAA *p < 0,001
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TexHoNnorma aBTomaTn4ecKoro lymonoaasieHuA,

npeaHa3HayYeHHaA Ana aeTeu

Wolfe u coaem., HarnpaeneHo 8 neyams, JAAA

PacnosHasaHue peumn (%)

100

90

80

70

60

50

40

30

20

10

LWym
Peub 0°

mRES = AutoSense

"pomKkuiA Lym LWym
Peub 0° Peub 180°

Ycnosus n pocnywmnBaHnA

e Metoauka — Ceccusg 2:

NccnepgoBanne

3 PEKTUBHOCTMN TEXHOSOTUN
HanpasreHHOCTU Npn
pacnonoXeHnun roBopsiLLEero
nosaau crnylarouwiero
(cpaBHEHME a3nMyTOB
noctynnenus peum 0° n 180°)

e PesynbraTtbl — Ceccug 2:

Peub nog yrrnom 0° nyyiwe peyun
nog yrnom 180°

AutoSense nyywe RES, ecnu
peyb noctynaet nog yrrinom 0°
RES ny4dwe AutoSense, ecnu
peyb NoCTynaeT nog yrrnom
180°

"pOMKMI LWyMm
Peub 180°
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TexHonorma aBTOMaTU4eCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

 OueHKa pasbopumsocTtu peun (SIR):

CKONBKO CNOB Bbl MOHANK

Hu Heckoneko Okono 25% Oxeono 5050 Oxono 75% Moyt BECE Bce
ogHOorD
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TexHonorma aBTOMaTU4eCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

Wolfe u coaem., HanpasneHo & neyams, JAAA * Pesyneratel SIR:
° AHaJ'Iorl/quble, C ABYMHA
NCKIMIOYEHUNAMMWN.

1. B wyme AutoSense
nydwe RES (peyb noa
yrnom 0°, nuuom

Bnepen)
2. B rpomkom wyme
12 HarnpaBJIEHHOCTb J1y4ylle
~ES oS - RES (peyb nopg yrnom
| = AutoSense ® Py4yHad Oo’ J-||/|L||OM BI'IepeJJ,)

10
S
=

> 8
o
()
=
I

® 6
®
T
™
o]

C 4
®
o

2

0

Lym Lym Lym MpomKui wym "pomKuUin Wwym MpomKUi Wwym
Peub 0° Peub 180° Peub 180° npeanouT. Peub 0° Peub 180° Peub 180° npeanouT.

Ycnosus n pocnywmnBaHnA
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TexHonorma aBTOMaTU4eCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

° ,ﬂ,HEBHMKM Y4aCTHUKOB

nccnenoBaHUA:
— 3anonHANUCL NOC/e NONEBbIX
MCMbITAHUN C LUEeNIblo CPaBHEHUA P
AutoSense n RES Mecro: ___ PecTopan.
— OueHuBanucb 4 cutyaunu: et e st
KadeTepuin, aBTomobunb,
AOMaLLIHAA 0O6CTaHOBKA M pecTopaH A. As AB Ba B.

— JlMana3oH OLEHOK ANA KaXK40M vt stsmes

cUTyaumm 2
— A = AutoSense; B = RES A. As AB Ba B.
(ypaBHOBeLIEHHbI BbIOOP) —— :
— As=2
— As=1 AB AB AB BA BA
—_— AB - O 1= Kawan nporpasasa n OO HAST LM T
- oo A. Az AB Bax B.

— Ba=-2
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TexHonorma aBTOMaTU4eCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

Wolfe u coaem., HarnpaeneHo 8 neyams, JAAA

2.5
m1-1 pas 2-n pas
2.0
1.5
©
§ 1.0
qu. R
09
@) )
0.5 0.6
0.5
0.5
0.3 03
0.0 1.2
-0.1
0.5
1.0 Kagetepun:  Kadetepun: Kagetepun:  Kadetepun: Howma: Oowma: Howma: Howma:
Hauny4ywee HanbonbLuimnn Hauny4ywee HanmeHbLunin Haunyywee HaunbonbLun Haunyywee HanmeHbLnn
3By4aHue komdopT NoHMMaHune Lwym 3By4aHue komcpopT NnoHVMaHune Lym

YcnoBus NpocnyLivMBaHUsi 1 BONpPOCHI

BonbLUMHCTBO y4acTHUKOB npeanoyny AutoSense (MONoXuTenbHbIE OLEHKK) No cpaBHeHMIo ¢ RES
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TexHonorma aBTOMaTU4eCcKoro LwymonoaaBaeHums,
npeaHa3HayYeHHaA Ana aeTeu

Wolfe u coaem., HarnpaeneHo 8 neyams, JAAA

2.3 T B 1-1pa3 2-1 pas
20 | HM 0OMH U3 leTen He OLEeHWUN BapunaHT, 3agaBaeMbli Mo |yMONMYaHuUIo
negmnaTtpuyeckon HacTpouKon, Bbllle, 4em AutoSense
1.5 B .
Q]
¥
S 1.0 =
3
0 0.8 0.8 0.7
’ 0.5
0.3
0.0
0.0
-0.2
0.5 I .
1.0 ABTOMOOUNb: ABTOMOOUNbL: ABTOMOOUNL: ABTOMOOUNBL:  OTAbIX: OT1aobIx: OT1abIx: OT1abIx:
T Hauny4ywee HanbonbLuimnn Hauny4ywee HanmeHbLnn Haunydwee HanbonbLuimnn Haunyywee HanmeHbLunin
3By4aHue KoMdpopT NoHUMaHue Lym 3BYyYaHue KoMdpopT noHUmaHue Lym

YcnoBus NpocnyLuvMBaHUsi 1 BONpPOCHI

BonbLUMHCTBO y4acTHUKOB npeanoyny AutoSense (MONoXuTenbHbIE OLEHKK) No cpaBHeHMIo ¢ RES
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TexHo/10rMsa aBToMaTUYeCcKoro LWymMonodaBaeHus,
npeaHa3HavyeHHasa ana aeteun: IHEBHUK

FREQUENCY IN HERTZ (Hzy ; Rt Lt Examiner/Assistant;
125 50 o) 1000 000 4000 e lizah w1 D q 11
2 Ton o T T, [“ore 0 X | b apnb3s, 11 net
y - Jace Wolfe, Ph.D.,
Hore Conduction Auirlintanict
s ® o Unmastes < 2> I 4
E I s ‘:“é\‘ “ Maked [ 7 GsI61
& ;1 A Saund Figld
i = ¢ A Transducer
Ex = A i 0 | Uneded-pwes S A Transducer:
E © i [ % o | SemiorLovel Inserts
z ~ Masked MC MG Speaker
s ® St—lm=]— 0 Unmosked UC UIC
B 9 Retioams Msthod:  CA
27 # Cows >
B om T L I
F iabil :
i, N CiPIV fiabili Good
B Er] 50 Acoustic Reflexes Reflex Decay
00 we [Sm]| Meas| 500 1000 2000 Moise | SO0 1000
"o 19 Conira
120 10 | Right Ipsi :
a5t Effeclive Masking Levels To Non-Tes! Ear ; Conira {
Ear 125 250 500 750 1000 1500 2000 3000 4000 6000 8000 | befif
[ |
AC o Abs- Abgsert CNT- Could Mot Test UIcB. Undkned docioel level
sc b
Pure Tone Average (PTA) Tympanometry
T ram Screen|
RIGHT Maonaural LEFT b yrpandg ing
A 47 dBHL [3a) Ak 43dBHL [3a] )
" Right  Left
Probe Tone (Hz) 226 226
UnaiDED  Soundield e & Ear Cana! Volume
| Air 22 dBHL |3a] Peak Admitiance {mi)
b Peak pressure {daPa)
Speech Reception/Awareness Threshold Cuirve Type A A
RIGHT LEFT i - - —~
incie ORI
Thick (red) - right. Thin (bluz) - lef
Notes
‘Word Recognition
RIGHT LEFT
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TexHo/10rMsa aBToMaTUYeCcKoro LWymMonodaBaeHus,
npeaHa3HavyeHHasa ana aeteun: IHEBHUK

Assigned Date: Program:

Location: Cafeteria

1- Which program sounds best?

A: As AB Ba B.

2-  Which program is more comfortable?

A AcAB BaB.

3- Which program helps understand speech better?

AB AB AB BA BA

4- Which program makes the noise go away the most?

A. As AB Ba B.

- |II ! JI: :l’ll llu
Comments: [ [ P
= S TS N T
A5, Ep ey oA ol
el -k ey gy Loility
{ Y. L LT

N | EE |
P ot e ) i ¢ |‘I' ( { [ R
— X
Velior bemee o F 2o 2% fes
P, 7 LTI B Y "I j'.
w by adnd L e ] fde




@RTS for HEARING
BbiBoapbl: "PaboTaeTt" v aganTtuBHaA
HanNpaB/JEHHOCTb Yy AeTen?

[al
NccnepoBaHMAMM YCTAaHOBIEHO, YTO OHA yAyyLllaeT

Pa3bopPUYMBOCTb PeYM B LUYME NPU MOCTYNAEHUN CUTHANA
cnepeau

OHa MOXKeT yxXyaLuTb pa3bopumBoCTb peyun npu
NOCTYN/IEHMM NONE3HOro curHana cagm (Ching n coasr.,
2009; Ricketts, Galster, 2007)

— OAHaKo HalWwmn HOBeULIME NCCNea0BaHMA YKa3bIBalOT, YTO
NpenmyLLEeCcTBa MOryT NepeBecuTb HeAOCTAaTKM NP
MCNO/Ib30BAaHNN Y AETEN

HeT noka3atenbctB ee 3¢PEeKTUBHOCTM Y MNAAEHLEB U
MNaaWnxX aeTen

— Heobxoaumbl A0NO/NHUTENbHbIE UcCneaoBaHUS!
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BbiBoabl: ChegyeTt M UCMO/Ib30BATb
alaNTUBHYIO HAaNPaBAEHHOCTb Y AeTen?

e He UCKAYEeHOo

e CKopee Bcero, HeadPpeKTUBHa y AeTeun B Bo3pacte 0-12
Mec.

e CKopee Bcero, apdeKTUBHA U XOPOLLO BOCMIPUHMUMAETCH
NEeTbMU LLKO/IbHOIO BO3pPacTa
— MoryT M OHU paccka3aTb O CBOUX BNeYaTeHnAX?
— [1OHMMaAOT M OHU CMbICZT NCMNONIb30BAHUA Hal'lpaBI'IEHHOCTM?
— [loBOpa4YMBaOTCA M OHU ANLLOM B HY>KHOM HanpaBAeHUN?
e Heobxoanmbl A4ONONAHUTENbHbIE UCCNEA0BAHUA,
obocHoBbIBatOLWME 3PPEKTUBHOCTD U OrpaHn4eHus

UCMNOJ/Ib30BaAHNA HAlMNPABNIEHHOCTU Y I£I,€T€l/l Maagwero
BO3PaCTa N AOLLIKOJIbHUKOB |
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3aKa4yeHue

TexHoNoOrMA aganTMBHOIO YCTPAHEHUA WYyMa, NpeaHa3HaYeHHas ans

[eTeu LWKOJIbHOro Bo3pacta, B OCHOBHOM, 3PPEKTUBHA U He yXyAallaeT
Pa3bopumMBOCTb peyn

— [leTn npeano4nTaloT ee

— byaywme nccnegoBaHUsa AONXKHbI YCTaHOBUTb, KaKOWM M3 BApMaHTOB
TexHonormn obnagaeTr HanbonblWUMM CyObEKTUBHBIMWN NPENMYLLLECTBAMMU

[leTcKne ayamonorn AonXHbl 3HaTb O Ha/IMYMM aAaNTUBHOIO YCTPaAHEHMS
LLYMa B C/IYXOBbIX anmnapartax, npeaHa3sHa4YeHHbIX A1a AeTen

— OTU TEXHOJIOTUN MOTYT BbITb pPeasn3oBaHbl NO-Pa3HOMY PA3/IUUYHbIMMU
NPON3BOAUTENAMMU

[To BO3MOXHOCTU cneayeT BepnduLMpoBaTh pe3ynbTaTbl NCNOAb30BaHUA
TEXHONOMMIN YCTPaHEHUA LWyMa

Kpome Toro, HeobxoanMmo NpoBoOAUTb BaanaAaLMUIO

— WccnepoBaHme pa3bopumBOCTU peym co CIYXOBbIMM annapaTamm
— AHkeTtnposaHue (PEACH; APHAB; SSQ-C; OIHP-ABQ v T.4..)
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Cnacmnbo 3a BHUMaHuelll

[loctaTtb 40 NyHbl!

www.heartsforhearing.org



