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OT xopoLllero K oT/iM4Homy !




OKnaxoma!

48-e mecto 13 50 no 3apnsarte yunteneu
50-e mecTo no ymcay noceweHnUmn cTomaTonora
48-e mecTo N0 PU3NYECKON aKTUBHOCTHU

50-e mecTo Nno NpouUeHTY toaen, CbeaatoWwmnx He
MeHee oaHoro osolla/dpyKTa B A€Hb

1-e MecTo No Ko/IM4YecTBy pecTopaHoB BbICTPOro
NMUTaAHMUA Ha YesioBeKa

49-e MeCcTo No COCTOAHUIO cepaeyYHO-COCYANCTOM
CUCTEMbI

- O R ]
CHOCOLATE




CoaepKaHue

ObecneyeHne HaaneKaLLEro
YPOBHSA BbIXOAa C/IYXOBbIX
annapaToB y M/1aJeHLEB U
netemn

TexHonoruu ana netemn
— Undposoe wymonoaasneHme
— HanpaBneHHble MUKPOPOHDI

— TexHonornu gna obweHna no
TenepoHy

— [loHMXeHune YyacToTbl
"PaboTtatoTt" 1M oHU y AeTen’?

J1onHbl 1M Mbl UCMNOL30BATb
NX Y CaMbIX MaIEHbKUX
nauneHToB?

naBHoOe — cablwaTtb!




[Mogbop cnyxoBbiX annapaToB AeTAM

e OmKyoa MmHe 3HamMb, Ymo 8ce pabomaem, KK rnosioMeHo?
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[Moabop cnyxoBbIX annapaToB AETAM

Obpatutechb K "PykoBoacTBY MO AETCKOMY CNYXONPOTE3UPOBAHUIO AMEPUKAHCKOMN
akagemuu aygmonormm"

American Academy of Audiology

Clinical Practice Guidelines

Pediatric Amplification

..................

http://www.audiology.org/resources/documentlibrary/Documents/PediatricAmplificationGuidelines.pdf



[Moabop cnyxoBbIX annapaToB AETAM

Cneuunanunct AoNXKeH Nob30BaTbCA HE3ABUCUMOM U KNIMHUYECKU
anpobupoBaHHOM NeanaTPUYECKon pacyeTHoOM GOPMY0M, HOPMATUBHbIMMU
AAHHbIMW U MeTogamm noabopa, yYUTbIBAOLWMMM YHUKANbHbIE CIYXOBbIE

notpebHocTn aeten, obycnoBaeHHbie 0COBEHHOCTAMM UX PA3BUTUA.

Samerican Acak e ' }I s I.:T. . -
Pediatric Amplification
DSL v5.0 ana peten
'
NAL-NL2




XoTuTe y3HaTtb bonblue o DSL v5.0 u

DSL v5.0

Now Listed in Index Medicus/Medline

Trends in Amplification }

NAL-NL2?

NAL-NL2

Procedure

The NAL-NL2 Prescription
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[Moabop cnyxoBbIX annapaToB AETAM

Cneuunanunct AoNXKeH Nob30BaTbCA HE3ABUCUMOM U KNIMHUYECKU
anpobupoBaHHOM NeanaTPUYECKon pacyeTHoOM GOPMY0M, HOPMATUBHbIMMU
AAHHbIMW U MeTogamm noabopa, yYUTbIBAOLWMMM YHUKANbHbIE CIYXOBbIE

notpebHocTn aeten, obycnoBaeHHbie 0COBEHHOCTAMM UX PA3BUTUA.

T Sl PoErla . AS s, e Fcong: ot pehnine consckrabore = both unknown ond

Pediatric Amplification

AMNAUTYAHO-YaCTOTHbIE XapPaKTEPUCTUKM CYXOBOTO annapaTta A0NXKHbI ObITb
N3MEpPEHbI NPU PA3INYHbIX YPOBHAX BXOAHOIO CUrHaNa AndA onpeaeneHun
CAbIWNMOCTM peyun n obecneveHma 6e3onacHbIX MakCUMasibHbIX YPOBHEWN

BbIXOAa, COOTBETCTBYIOWMX NPEeANUCaHHbIM NapameTpam.

children bacasa Eis a singha maas ssment, e s s coopent ® fioem T ol and i nod slkectag by




[Moabop cnyxoBbIX annapaToB AETAM

Cneuunanunct AoNXKeH NoNb30BaTbCA HE3ABUCUMOW U KIMHUYECKN
anpobupoBaHHOM NeanaTPUYECKon pacyeTHoOM GOPMY0M, HOPMATUBHbIMMU
AAHHbIMW U MeTogamm noabopa, yYUTbIBAOLWMMM YHUKANbHbIE CIYXOBbIE
notpebHocTn aeten, obycnoBaeHHbie 0COBEHHOCTAMM UX PA3BUTUA.

AMI'I!'IMTy,D,HO-LlaCTOTHbIe XadpPaKTEPUCTUKN CNYXOBOTO anmnapaTta 40/1XKHbl 6bITb
namepeHbl NP Pas/iINYHbIX YPOBHAX BXOAHOIO CUrHana gnAa onpeneneHunA
CAbILLMMOCTUN peyn n obecnevyeHmnAa 6e3onacHbIX MaKCMMaANbHbIX ypOBHeI7I

BbIXO4a, COOTBETCTBYHOLWUX NPEANMUCAHHBIM NMapaMeTPaM.

e |

1) N3mepeHuns B peasibHOM yxe

2) MoaennpoBaHue 3MepeHuii B peasibHOM yxe C MOMOLLbIO 30HAa

| sy sdar b yoursg chibeen
s




N3mepeHnAa B peasibHOM yxe C
nomoLbto 30HAA (in situ)

30/10TOM cTaHAApPT: u3mepeHue RECD n nsmepeHus B peasibHOM yxe

AuHamuK

/ﬂ,mcnneﬁ

MwuKpodoH 30HAa



C nomoLLbio U3MEPEHNI B peanbHOM yxe ybeauTtecs,
YTO NapameTpPbl HACTPOMKM annapaTa COOTBETCTBYIOT
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YTo aenatb ¢ becnoKomHbIMMN AETbMU ?




MoaenmpoBaHue U3MepeHuin B peasibHOM yXxe C
MOMOLLbIO 30HAA (B Kamepe conpAxKeHus)




N3mepeHna B Kamepe conparKeHua npu
noabope CNyxoBblX annapaTtoB MmaageHuUam




PasHuMUa mexxay peasibHbIM YXOM U
Kynaepom
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PasHuMUa mexxay peasibHbIM YXOM U
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PasHuMUa mexxay peasibHbIM YXOM U
Kynaepom

Speechmap/DSL 5.0a adult Aug 29, 2013 8:15am audioscamn
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MoaenmpoBaHue N3IMepeHnmn B
€a/IbHOM yXe C MOMOLLbIO 30HAA
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®dYHKLUMUU CNYXOBbIX AMMAPATOB,
MCNONb3YEMbIE B NEAUATPUYECKOW
NPAKTUKE



LAPPOBOE WLYMONOAABJ/IEHUE B
COBPEMEHHDbIX C/TYXOBbIX
AMMNMAPATAX




Linpposoe wwymonoaasneHme (LLLLUM)

Knaccnounumnpyet BXogHOM
CUrHaM KakK "peyb’ uam "wym"

YMeHblaeT ycuaeHue, ecnu
BXOAHOW CUTHaN npeacTasaseT
cobon NpenmyLLeCcTBEHHO LLIYM

Pa3Hble nponssoautTenm
ncnonbsytot ULLT no-pasHomy

NUccnepgosaHmA y B3pPOC/bIX
— pa3bopuMBOCTb peYM HE MEHAETCS

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

LUYMOI'IO,EI,B B1eHKWe BbIKNKYEHO

| SR R

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 (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

06

A0NA NpaBHUNbHbBIX OTBETOB

0 20 40 60 80 100
MNOMbITKM



"Pabortaet" am ULLUM y neten?

e [1a!

* [lo KpanHen mepe, NPU NPaABU/IbHOM
ucnonb3osaHuu, LILLIM He npuBoanT K
CHUXEeHUIO pa3bopumMBOCTM peyn.

e LM moxeT 0bneryntb npouecc cnywaHus,
NOBbICUTb KOMPOPTHOCTb, CHU3UTb
KOTHUTUBHYIO Harpy3Ky u ob61erymtb YyCBOEHUE
HOBbIX C/NOB.



Cneayet nan ucnonb3oBatb LT y
CaMbIX MasIeHbKUX AeTen?

e MoxeT bbITb

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



LILLITT He gonXXHO yxyAallaTb
CNbIWWMMOCTb

¢ ABTOpI/ITeTH bi€é CCbIJIKU

— Stelmachowicz v coasrT.

(2010)

o

28 e 2010 - Vi

gaetedSies v B Amason.com - OnlineSh.. 1 clloy Dady Deal + & Sec What'sHot 67187_ + (5] WP Games - Top Games + &' Get more Add-om +

EAR and HEARING e

The Offielal Journal of the American Auditory Sociery

Sms » Jume 2010 - Vehume 31 - Tssuse 3

a June 2010 - Volume 31 - Issue 3

EAR and pp: 101 440 The
HEARING

Leading
Audiology
Directory

Now Online

Actansiien

— McCreery (2011) — AudiologyOnline.com

&

P P P ————

audiologyonkine.comaricles/a

§ 0 = C % || 2 Pedistric Hearing 2id Fattin,

& cBay Daily Deal ~ & See What's Hot 6/16/_. = & HP Games - Top Games + ] Get mare Add-ans ~

Lo

VENTUROUS LIFE
in Carson City, Nevada,
& haver or enthusiasts
nestled in the Sierra Nevada foothills™

nmmmﬁm...mmum Click here for more information

Hems | Whads v | Aciclsa What's New @ AO
8 News & Info
ARTICLES

Read this article and eam CEUS today!

e
technalogy. Costeo valve.




TexHoONornm HanpaBAEHHOCTMN Y AeTen

* JKCMepTbl PacxoasaTca BO MHEHUU OTHOCUTENBHO
MCMNONb30BaHUA HANPABAEHHOCTU Y ManeHbKUX
neteu

e MHoOrme skcnepTbl HEe PEKOMEHAYIOT

MCMNONb30BaTb HANPABAEHHOCTb Y MJ1AAEHLEB U
ManeHbKUX geteun

— PYKOBOACTBO MO AETCKOMY CNYyXONpPOTe3npOBaHUIO
OHTapwmo

— PYKOBOACTBO MO AETCKOMY CyXOonpoTe3npoBaHUIO
AMeEpPUKaHCKOM akagemuun ayamonorum (2013)



O4HaKo, HEKOTOpPbIE 3KCMEepPTbl He BO3paXKatoT
NPOTUB UCMO/Ib30BAHNA HAaNPABAEHHbIX
MWKPOPOHOB Y MNaaeHLUEB

Hearing Aids
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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

éL‘I;Mﬂ»OOLUUM demﬂm cnedyem Ha

Hanpasn H gbIMU MUKpOd)OHaMU

improves SNR in noisy places would o.

able to those who most need it - young childre:..
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 undemhndmg speech when it
is partially masked by noise. so it is worth finding a
way for them to gain the benefit of directional 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 y oung 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 disady: antages

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 ]::m -reverberation environments,
such as test booths.*

Measurement of the looking behavior of children
aged 11 to 78 months in natural lictaning s iations
o that chil-

oy 40%

isingly,
- he par-
| iaring or

! i situa-
- micro-
taroved
e gen-

van then

‘£nung iis ctiect on SNR by the
as this effect. The resulting net
listening situations was a 0.02
change so small to be of no

cou the effect of the direc-

issed in the absence of
tlined in Section 7.3.3,
ignal level caused by
wanted talker is to

tional 1.

any compress.

partly reverses the .

a directional microphone
the rear or sides.

This nil result 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 nﬂcrophom: 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 w t‘dlll]g 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
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| 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



A KaK Hac4yeT TenedoHa?




DuoPhone

e DuoPhone ncnonb3yet 6ecnpoBoaHyto €BA3b ANA
nepeaaym CMrHana U3 0gHOro yxa B Apyroe

e OH obecneymnBaeT bBMHaypabHYIO C/bILLMMOCTb
npu pa3rosBope no tenedoHy




* WccneposaHue apdpektnsHoctn DuoPhone y aeten



YYyaCTHUKUN nccnenoBaHUA

 MicchepoBaHO pacno3HaBaHWE C/10B Mpwu
pa3rosope no tenedoHy B pexxnme DuoPhone
n 6e3 Hero y aeten € TYyroyxocTbto
— 14 peten (Bo3pacT 6-14 ner)

e 3anuncaHHblie cnoBa CNC (cornacHbIN-r1acHbIN-
COrNAcCHbIN)

— 10 peten (Bo3pacT 2-5 ner)

* [lponsHocMmbIe KnebiMm ronocom cnmckm cnos NU-CHIP
(OTKpbITbIN BbIOOD)



CpeaHuWe noKasaTenm pacno3HaBaHMA
cnos CNC vy ctapwux aeteun (6-14 ner)
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CpeaHue rnokasaTteam pacno3HaBaHMA CNOB
NU-CHIP y mnaawunx geten (2-5 ner)
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Xennum c MoHaypanbHbiM TenedpoHOM

Buaeo HegocTtynHo




Xennu c DuoPhone

Buaeo HegocTtynHo




e A KaK HacyeT TEXHONOMMM NOHUKEHMA YaCTOTbI?



Tect mHoXKecTBeHHOro yncna UWO: cpaBHeHuUe
PE3y/1bTAaTOB C BK/IKOYEHHOW U BblKAtoyeHHoW H/TYK
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MpaeuibHble oTBETbI (%)

60%
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Tect UWO

Il HN4YK BKA.
O HNYK BbIKA.

p < 0,001

HJ/TYK noBbiwaeT pa3bopynBOCTb peyn B TECTE MHOXKECTBEHHOIO YMNCAA

UWO Ha 16%.



e [la, 310 paboTaeT!
 [logpobHee 06 3TOM Bam pacckakeT Andrea Bohnert!
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