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BBEJAEHUE

AKTyaJ'IbHOCTb TEMbI HCCJICA0OBAHUA

Tepmunom  «llenTpanbHbie ciyxoBble paccrpoiictBa» (LICP) mnpunsto
0003HaYaTh HAPYIIEHUE MPOIECCOB 0OPAOOTKH 3BYKOBOM MH(OpPMALINU B IEHTPAIbHON
HEPBHOM CHCTEME OT CIYXOBBIX SAE€p CTBOJIA MO3ra [0 KOpbl. OTH HapyLICHUS
reTepOreHHbl KaK B OTHOILIECHWU (PYHKIMOHAIBHBIX JAC(PEKTOB, 3aBUCAIIUX, B CBOIO
ouepe/ib, OT TONUKUA TMOPAKEHHsS, TaK U B OTHOUIEHUH KIMHUYECKHUX IPU3HAKOB,
KOTOpbIE B Ppsijie ciaydaeB TpPyAHO AU(PGdepeHuupoBaTh C HAPYUICHUSIMU HWHOTO
npoucxoXaeHud. OCHOBHBIMM KiIMHHUYeCKMMM nposiBneHussMu  LICP  sBistroTcs
TPYJHOCTH BOCHPUSTHUS PEUYH B IIIyMHON OOCTAHOBKE WJIU MPHU Pa3roBope Mo Tenaeony,
npoOJieMbl € JIOKAJIM3AlUEe MCTOYHHMKA 3BYKa, CHUKEHHUE CIOCOOHOCTH K 00padOTKe
HeBepOanbHON MH(OpMmanuu. He Oyayum cBsi3aHbl C KOTHUTHBHBIMH HapyIICHUSIMH,
[HCP Moryr crtaTh OPUYMHON CJIOKHOCTEH B OOY4YEHUHM, HapyUIEHUS BHHMAaHUS,
TPyAHOCTEl B 0OmeHHH. Bce 3TO, HECOMHEHHO, YXYAIIAeT KadyeCcTBO JKU3HU U
OTpakaeTcs Ha COIMaIbHBIX QyHKIUIX [66, 85, 168].

Pacnpoctpanennocts LICP, koTOpbIE MOTYT IPOTEKATh KaK U30JMPOBAHHO, TAK U
B COUYETAHMHU C NepudepruyeckuMy (KOXJICApHbIMHU) HAPYIIEHUSMU, JOCTaTOYHO BBICOKA.
VY nereit yacrora BctpeuaeMocTd L[CP, mo JaHHBIM pa3HbIX aBTOPOB, COCTABISIET OT
2-3% [168] mo 10-12% [21], a y B3pocasix — 10-20% [83]. Ocobenno wacto LICP
BCTPEUAIOTCS Y JIMI[ TOXXHWJIOTO M CTapyeckoro Bo3pacta, gocturas 80% u sABIAICH
OJIHUM M3 KOMIIOHCHTOB BO3pacTHO# Tyroyxoctu [168, 187]. TpyaHoctu B OICHKE
yacToThl BcTpeuaeMocTu LICP cBsi3aHbl, BO-TIEPBBIX, CO CXOXKECTbIO CHUMITOMOB C
JIPYTUMHU  TATOJOTHMYECKUMH  COCTOSIHUSMHU  (KOTHUTHUBHBIMH  PacCTPONCTBAMH,
NepUIMTOM BHUMAHHUS, HapyUICHUSAMH MaMATH M TMPOYMMH), a BO-BTOPBIX, C
OTCYTCTBUEM €IMHOTO MOJIX0/1a K BBISIBJICHUIO JAHHOTO PACCTPONCTBA.

Ha cerogHsamHuii AeHb B MHUPE OTCYTCTBYIOT JUArHOCTUYECKHE CTAHAAPTHI
BoisiBieHus LICP, HecMoTpss Ha Oombliryio paboTy B 3TOM HamlpaBieHUH, BEAYIIYIOCS

YXKE Ooee ITOJIYBCKaA. Hpezmon(eHo OOJIBIIIOE YHCIIO KakK IICUXOAKYCTHYCCKHUX,
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TaK U 3EKTPO(PU3UOIOTHUECKUX TECTOB, IMO3BOJSIONIMX C TOH MM HHOM CTENEHBIO
JIOCTOBEPHOCTH OIPENEIATh YPOBEHb IIOPAXKEHUs CIyXOBOW CHUCTEMBI, OJHAKO [0
HACTOSIIIIETO BPEMEHU HE pa3paboTaH anroput™m mocTaHoBku auarHo3a LICP, a
MHTEPIIPETAlNs PE3YyJIbTAaTOB Pa3HbIX MCCIEIOBAHUN HEPENKO IMpoTHUBOpeunBa. [lonck
aynuonorudyeckux koppenstoB LICP npogoipkaercs, Tak Kak OLIEHKAa CTENEHHU
BOBJICUCHHS B NTATOJIOTUYECKUI MTPOLIECC PA3JUYHBIX 3BEHBEB CITYXOBOW CHCTEMBI UMEET
IIEPBOCTEIICHHOE 3HAYEHUE MPHU PEIIEHUM BONPOCOB JUArHOCTHUKH, DKCIEPTU3BI H

peadumTanuy Tyroyxoctu [79].

Crenenb pa3padloTaHHOCTH TeMbI UCCJIET0BAHUS

[IpoGnema LICP 3aHMMaeT CyliecTBEHHOE MECTO B COBPEMEHHOW CYpJIOJIOTHU-
OTOPUHOJIAPUHTOJOTMU. JlaHHAas Tema IHUPOKO oOcyxkaaeTcs Ha  (Qopymax
OTOPUMHOJAPUHTOJIOTOB  pPAa3JMYHOTO  YpOBHSA, a  TaKXke  IMpEICTaBieHa B
MHOTOYMCJICHHBIX MyOJUKaIUAX, TJIAaBHBIM 00pa3oM, WHOCTPAHHBIX HCCIIECIOBATEIICH.
OnHako, HecMOTpss Ha pocT wuHTepeca K wuzydeHuro [[CP, MHorume Bompockl
JMarHOCTUKU 3THX PACCTPOMCTB M OLIEHKU HUX BJIUAHUS HAa KOMMYHHUKATHBHbBIC
BO3MOKHOCTH YEJIOBEKa JI0 HACTOALLErO0 BpeMEHU He pemieHbl. Kak B Hameill crpane,
TaKk U 3a pyOexkoM, OTCYTCTBYET e€AuHbIN moaxoi K BeisiBiaeHUi0 [[CP. CrnopHbiMu
OCTAIOTCS W B3MJISIIBI Ha JTHUOJIOTHIO, MAaTO(U3HOJOTUYECKUE MEXAHH3MbI Pa3BUTHUS
[ICP u BO3MOXHOCTH KOMIIEHCAIIMM IeHTpasibHOrO naedunura. Bce 310 Tpedyer
IIPOBEJICHHSI HOBBIX MCCIIEJOBAHUM.

brmarogapss TEXHUYECKMM  JOCTHMKEHUSM TMOCIEAHUX JIET 3HAYHUTEIBHO
pacCHIMPUIIUCh  BO3MOXXHOCTU  KJIMHHUKO-ayJUOJIOTHYECKOTO  TECTUPOBAHUS,  YTO
no3BossieT BeiBecTu n3ydenune [[CP Ha HOBBIN ypoBeHb. Hambonee mepcrneKTUBHBIM
IPENCTABIIETCS MCIOJIb30BAHUE HOBBIX TEXHOJOTMHA I CO3JaHUS KOMIUIEKCHOIO

JMarHOCTUYECKOTO AJITOPUTMA, HAIIPABJICHHOTO Ha paHHee BblsiBieHue L(CP.

eab ucciaenoBanus

IloBhllIGHHE KauyecTBa JAUArHOCTUKU MCHTPAJIBbHBIX CIIYXOBBIX paCCTpOﬁCTB

IMIyTEM HCIIOJBb30BaHMA CIICIHIHAJIBbHBIX KIIMHUKO-ayAHOJOTHYCCKUX aJITOPUTMOB.
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3agaum HCCIACA0BAHNSA

1. M3yuuTh COCTOSIHHUE€ BpPEMEHHOM OOpabOTKM 3BYKOBBIX CHUTHAJIOB Y HUCIHBITYEMBIX
pPa3HOro BO3pacTa C HOPMAJIBHBIM CIIYXOM H C XPOHHUYECKOM CEHCOHEBPAJIBbHOU
Tyroyxocthio (XCHT).

2. CpaBHHUTH MOMEXOYCTOWYMBOCTH CIIyXOBOW CHUCTEMBI y MAIMEHTOB C HOPMaJbHBIM
ciiyxoM 1 XCHT (knuHMYecKass MOJENb TOBPEKICHUS CIYXOBBIX PEIETITOPOB U
BOCXOJISIIEH JereHepaluu), B paMkax KoMIUIeKCHON quarHoctuku [{CP.

3. MByunth creneHp BiausSHUS Ha pazdopunBocTh peun npu XCHT paznuusbix
(YHKLIMI HEHTPATBHBIX OTAEIOB CIIyXOBOM CUCTEMBI.

4. TlpoBecTu  KOMIUIEKCHYIO  ayJUOJOTHYECKYIO  OLEHKY  (PyHKIHMOHAJIBHOTO
COCTOSIHUS LICHTPAJIbHBIX OT/EJIOB CIYXOBOM CHUCTEMBI y OOJIBHBIX PAaCCESHHBIM
CKJIepo30oM (KIIMHUYECKas: MOJENIb OPraHMYECKOTO TIOBPEXICHHS ILEHTPAIbHON
HEPBHOU CUCTEMBI).

5. Pazpaborare u anpoOupoBaTh aHKeTy s cKpuHUHT-auarHoctuku L[CP, co3marhb

KIIMHUKO-ayIUOJIOTHYICCKYIO CXCMY O6CJIGI[OB&HH$I B3POCJIbIX JHL AJIs1 BBIABJICHUA

LICP.

Haquaﬂ HOBH3HA UCCJICA0OBAHUA

BrnepBrie mpemsio)keH HOBBIN CMOCOO OLIEHKH IEHTPAIbHBIX OTAEIOB CIYyXOBOU
CUCTEMBI TOCPEACTBOM OJIHOBPEMEHHOTO MOHAYpajJbHOTO MPENbABICHUS MOJE3HOTO
curHania yactorod 1 000 I't u ToHanpHOM momexu yactorod 250 ', odopmiiena u
HarpaBJieHa B PocriaTeHT 3asBka Ha u3o0pereHue (mpuopuret ot 17 mas 2017).

BrepBbie y OONBHBIX pacCESHHBIM CKJIEPO30M IMPOBEACHA KOMILUIEKCHAs OICHKA
(GYHKIIMOHATILHOTO COCTOSIHHMSI KaK TMepu(epuyecknx, Tak W IEHTPAJbHBIX OTICIOB
CIIyXOBOW CHUCTEMBI.

Brnepsrie B Poccun npeanpuHITO UCIOJIb30BaHUE KOMITJIEKCHON OaTapen TeCToB
115t BeisiBiieHUs: [LICP Bo B3pocioil mpakTuke, U3ydeHbl BO3MOXKHOCTH MUHHUMM3ALIUU
IpoLEeIypbl 00CIEN0BAHMS C Pa3padOTKON ONTUMATBHOTO KIMHUKO-AUArHOCTUYECKOTO

aJropurma. BHCI[peHI/Ie JAHHOI'O aJIrOpUTMa HAIIPABJICHO HAa ITOBBINICHHUC Ka4dYCCTBa
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AUArHoOCTUKU Pa3JIMYHbIX (I)OpM TYroyxoCTu, 410 MMCCT CYHICCTBCHHOC 3HAYCHHUC JIA

BBIpa6OTKI/I TaKTUKH JICUCHUA U pea6I/IJ'II/ITaLII/II/I JinL C HApYMICHUAMU ClIyXa.

TeopeaneCKoe H MPAKTUYICCKOC 3HAYECHUEC paﬁoTbI

TeopeTndeckass 3HAYMMOCTb HMCCJEAOBAHUS 3AKIIOYAETCS B IOJYYEHUH HOBBIX
CBEACHUN O (PYHKIIMOHUPOBAHUU IICHTPAIBHBIX OT/AEJIOB CIYXOBOW CHUCTEMBI YEIOBEKa
Y BIIMSHUM Pa3IMYHBIX XapaKTEPUCTHK LEHTPAJIBbHOU 0OpabOTKH 3BYKOBBIX CTHMYJIOB
Ha MPOLECCHl KOMMYHHKALIAH.

[IpakTHyeckass 3HAYMMOCTD, MPEKIE BCErO, ONPENEIAETCS BHEAPEHUEM HOBBIX
METOJIOB ayJHOJOTUYECKOW TUarHocTHku. Pa3zpa®oTan crnoco0 mpoBeAeHHs TecTa IO
BBIJICJICHUIO TIOJIE3HOIO0 CHrHaja Ha (POHE TOHAJBHOM MOMEXH, MO3BOJSIOIIMUN C
BBICOKOW JIOCTOBEPHOCTBIO JMArHOCTHUPOBATh HAPYIICHUS B LIEHTPAJIBHBIX OTAENIAX
CIIyXOBOM CHUCTEMBI U OIIPEAEIIATh TONUKY ITOPAXKEHUS.

Pa3paboTan KIMHHUKO-ayAMOJOTUYECKH aJITOPUTM, TMOBBIIIAIOIIUN KadyeCTBO

AUAIrHOCTHKH HCHTPAJIBHBIX CIIYXOBBIX paCCTpOI;’ICTB.

ba3a npoBenenust ucciae10BaHUA

Kadenpa oropunonapunronoruu ¢ kianHukor ®I'bOY BO «Ceepo-3anaanblit
rOCyIapCTBEHHBIM MEAUUMHCKHN yHuBepcutreT uM. M.M. MeunukoBa» MuH3apasa
Poccun, nabopatopuss cinyxa u peun HUI[ DPI'BOY BO «Ilepsbiit  CaHkT-
[TerepOyprckuit I'ocyaapCTBEHHBIH MEIUIIMHCKUNA YHUBEPCUTET HMMEHU aKaJleMHUKa

N.II. ITaBnoBa» Mun3apasa Poccun.

MeT01010THS 1 METOABI HCCJIEI0BAHUS

PaGora BbIMoOSHEHAa B AW3ailHE MPOCHEKTUBHOTO MPOAOJBHOTO HCCIICIOBAHMUS.
Hcnonp30Baiich KIMHUYECKHE, ayIUOJIOTHYECKUE, BEpOATbHO-KOMMYHUKATUBHBIE W

CTaTUCTUYCCKHNEC MCTOAbI NCCIICAOBAHM.
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OcHOBHBIE MOJIOKEHUS AUCCEPTALIMA, BBIHOCUMbIC HA 3AIIIUTY

1. VxyauieHue pe3ynbraToB TECTOB IO OLEHKE BPEMEHHOM 0O0pabOTKH 3BYKOBBIX
CUTHAJIOB y JIMI] MOXHUJIOTO BO3pacTa, MPEUMYIIECTBEHHO BbhIpaxkeHHoe npu XCHT,
ABIIAETCS ayauoaornyeckum mapkepom LICP.

2. CHuxeHue pa300puMBOCTH PEYM y MALMEHTOB C XPOHUYECKOH CEHCOHEBpAIbHOM
Tyroyxoctbio B couyetanuu ¢ LICP oOycrnoBieHo HapymieHneM OHHaypajIbHOTO
B3aUMOJICUCTBUSA, YXYAIIEHUEM BpPEMEHHOM pa3pemaroiel CHocoOHOCTH U
CHIKEHHEM IIOMEXOYCTOMYMBOCTHU CIIyXOBON CUCTEMBI.

3. ¥ Bcex TDamUEeHTOB C pacCcessHHbIM ckiepo3oM umeror Mecrto LCP,
XapaKTepU3YIOLUEeCs HapyUIEHHUEM IPOLECCOB BPEMEHHOM 00pabOTKH 3BYKOBBIX

CTUMYJIOB M YXYIILIEHUEM pa300pPUUBOCTH pPEUYH HA (POHE MOMEXHU.

BHez[peHne PeE3yabTaTOB UCCJICA0OBAHUA

Pe3ynbTarthl uMcclieoBaHMs BHEAPEHBI B IENArOTMYECKHM Mporece Kadeapsl
otopuHoJsiapuHrojorun JieueoHoro (Paxkynerera DPI'BOY BO «CeBepo-3anagHbiii
rOCYJapCTBEHHbI MENUMUMUHCKANW yHuBepcuTeT uM. M.M. MeunnkoBa», B Hay4HO-
UCCIeI0BaTeNbCKU nporiecc Jadoparopun ciyxa u peun HUL[ ®T'BOY BO «llepsbiit
Cankr-lleTepOyprckuii - rocyJapCTBEHHbI ~ MEIMIIMHCKANA ~ YHUBEPCUTET  HMMEHHU
akagemuka V.I1. [TaBnoBay, a Takke B MPAKTUYECKYIO JAESATEIBHOCTH MIPH 00CIIEIOBAHUT
Y BEJICHUU MalUeHTOB B cypaoioroneandeckom kaounere ®I'bOY BO «llepsbiit CaHkT-
[TerepOyprckuii  ToCyqapCTBEHHBIM MEAWITMHCKMM YHHUBEPCUTET HMEHHM aKaJeMHuKa
WN.II. [TaBnoBa» u ['opoackom CypAOJIOTMYECKOM LEHTpe sl B3pocibiX (CaHKT-
[leTepOyprckoro TrocyAapCTBEHHOTO OFOKETHOTO  YUPEKIEHUS 3APaBOOXPAHCHUS

«l"opoIcKOM TepUaTpUIECKUA MEAUKO-COLMATIbHBIN LIEHTP.

CTeneHb 1I0CTOBEPHOCTH M aNPOdAHA Pe3yJIbTATOB

I[OCTOBCpHOCTB PE3YIbTATOB HCCICAOBAHUA IMOATBEPKIAACTCA AOCTATOYHLIM

oobeMoM HaOmogenuii. OOciegoBaHo 122 denoBeka, B TOM 4uciae 51 manueHT ¢
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XCHT, 51 wucneiTyemblid ¢ HOPMaJIbHBIMM THOporamMu ciayxa M 20 MalHeHTOB C
pacCestHHBIM CKJIEpO30M. Vcronb30BaHbl MPUHIUIBI PAHAOMU3ALNN, CTPATH(PHUKAIIH,
CpaBHEHHUSI C KOHTposieM, JU(PPEepeHIIMPOBAHHOTO CTATUCTUYECKOrO  aHall3a
MOJIyYEHHBIX PE3yJIbTATOB.

OcHOBHBIE  MaTepuaibl  JUCCEPTALMU  JOJOXKEHbI U OOCYXJIEHbl  Ha
XIIl Poccuiickom  koHrpecce oTopuHoJapuHroioroB «Hayka u mpakTuka B
otopuHosapuHronorun» (Mocksa, 11-12 nosiOpst 2014); 2-ii Hay4YHO-TIPAKTUYECKON
KOH(epeHIIMH ¢ MeXAyHapoIHbIM YyuyacTueM «KiuHudeckas HeWpopU3HONOTUS U
Helipopeabmwmurauus»  (CII6, 25-26 Hoa0ps  2014); HayuHo-npaktuuyeckoi
KoH(pepeHunn «COBpEMEHHbIE METOJbl JAUArHOCTUKH HApyUIeHUH clyXa H
peabmuTanuu OOJIBHBIX C Pa3IMYHBIMU (POPMaMH TYTOYXOCTH U TIyxoToi» (MockBa,
1-2 nexaOps 2014); 3-m BcepoccuiickoM KOHIpecce MO CIyXOBOW HMMIUIAHTAIUU C
MexayHapoanbeiM yuactuem (CII6, 6-7 oxtsabps 2014,); IV IlerepOyprckom ®opyme
oropuHonapuHroioroB Poccun (CII6, 21-23 ampens 2015); XIV Poccuiickom
KOHIpecce OTOopuHONapuHronoroB «Hayka u mpakTuka B OTOPHHOJIAPUHIOJIOTHN
(Mockgra, 10-11 nostops 2015); 6-m HarmumonanbHOM KOHIpecce aymuojioros, 10-m
Mexaynapogaom cumiosnyme «CoBpeMeHHbIe MPoOJeMbl (PU3UOIOTUU U TATOJIOTUU
ciayxa» (Cysnans, 19-21 mas 2015); Beepoccuiickoii KoH(MEPEHITUN ¢ MEXITYHAPOTHBIM
ydacTueM, MOCBsIEeHHOW 90-IeTHIO cO IHS OCHOBAHMS MHCTUTYTaTa (PU3HOJOTHUH UM.
W.II. TlaBnoBa PAH «CoBpemeHHble NpoOsiiemMbl (U3HOJOTUU BBICHIEH HEPBHOMN
NeSTeTbHOCTH, CEHCOPHBIX U BUCHEepalibHbIX cuctem» (CII6 — Konrymmm, 8-10 nexabps
2015); XIX cwe3ne otopuHonapunrojioroB Poccum (Kaszamp, 12-15 ampens 2016);
XV PoccuiickoM  KoHTpecce oOTopuHonapuHronoroB «Hayka wu  mnpaktuka B

otopuHoiapuHrojorumn» (8-9 nosops 2016, Mocksa).

Iy0onukannu pe3yJibTATOB UCCJIE0BAHUSA

ITo Teme auccepranmu onmyoJIuKoBaHO 16 medaTHbIX paboT, B TOM yucie 5 craten
B JKypHaJax, pekomeHayeMbix BAK mist myOnukanum crateit, coaepikamux MaTepraibl

JIUCCEPTALAMN.
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JINYHBIM BKJIA] aBTOpa B MIPOBEACHHOC UCCICA0BAHUE

ABTOpoM  paboThl  OBUTM  MpOaHAIM3UPOBAHBI M  OOOOIIEHBI  JTaHHBIC
OTEUECTBEHHOM M 3apyOeKHOW JHUTepaTyphbl MO u3ydyaeMod mnpobieme. Paspaboran
JU3aiiH HMCCIIEOBAaHUS W KapThl OOCJENIOBAHMS MAIlMEHTOB. ABTOpP CaMOCTOSITEIIBHO
IIPOBOIMJI AaHKETHUPOBAHUE U 00CIeI0OBaHNE MAlMeHTOB. J{oyig yyacTust aBTopa B cbope

uHpopmaluu, 0000IEeHNN 1 aHATN3e MaTepuana coctaniseT 6omiee 90%.

O0beM u cTpyKTypa padoTsl

Huccepranmst uznoxkena Ha 149 crpanuiiax MammHONMUCHOTO TekcTa. COCTOUT U3
BBEJICHMs, 5 TJIaB, 3aKJIOYCHHUS, BBIBOJOB, MPAKTUUYECKUX PEKOMEHJIAIIUA,
oubnunorpaduu u npuinoxeHnil. CuCcoK JUTepaTyphl BKIOYaeT 218 NCTOYHUKOB, B TOM
yucie 48 oreyectBeHHBIX U 170 nHOCTpanHbIX. PaboTa mitocTpupoBana 5 TabiauiamMu

u 19 pucynkamu.
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I'naBa 1

OB30P JIMTEPATYPBI

1.1 AnaTomusi 1 GU3NO0JIOTHA HEHTPAJIBHBIX OTAEJI0B CJIYXOBOIl CHCTEMbI

1.1.1 Anamomusn ueHmpaibHbIX 366HbES CYX0BOU CUCHIEMbL

[{eHTpanmbHbIC 3BEHbS CIIYXOH CUCTEMBI JIOKAIM30BAHBI B PA3JIMYHBIX CTPYKTYpax
TOJIOBHOTO MO3Ta. Yiumkogvie (KoxnieapHvle) A0pa, 8epXHEONUBAPHBII KOMNILEKC, A0pa
OOK0BOU nem.au N A0Pa HUNACHUX XOIMUKOB HemBepOXOIMUsL HAXOISTCS B CTBOJIE MO3ra,
00pa30BaHHOM MPOJOJITOBATHIM MO3TOM, MOCTOM W CPEIHHM MO3roM. Meduanvhoe
KOJleHYamoe meno U CAYX08dsi Jy4UCmocms JOKAIU3YIOTCS B MPOMEKYTOYHOM MO3Te
(tamamyce). Mozonucmoe meno U Ciyxo8as Kopa PacloIOKCHBI B KOHEYHOM MO3re
(pucynku 1, 2).

YautkoBoe siapo (nucleus cochlearis), pacmonoxkeHHoe B o0iacTh
MOCTOMO3KEUKOBOTO YIJIa, MPEACTAaBIIAET COOOM KOMILUICKC, COTOSIIUN W3 Tpex
OCHOBHBIX YacTeU: nepeonee eeuwmpanvHoe yaumxosoe sopo (nucleus cochlearis
ventralis anterior), zaonee senmpanvrnoe ynumrosoe siopo (nucleus cochlearis ventralis
posterior) u dopcanvroe yrumkosoe s0po, WK ciayxoBoi Oyropok (nucleus cochlearis
dorsalis, tuberculum acusticum). B ymuUTKOBBIX sApax TMPOHMCXOIUT TIEPBOE
NEPEKIIOYCHNE B CIIyXOBOM MyTH: BojiokHa ciyxoBoro Hepsa (VIII mapa uepemnHo-
MO3TOBBIX HEPBOB), MPEICTABIISIOIIEIO COOOH COBOKYITHOCTh IIEHTPAILHBIX OTPOCTKOB
NEPBBIX HEHPOHOB CIIYXOBOTO aHAIM3aTOPa, PACIOJIO0KEHHBIX B CIIUPATBHOM TaHTJIHH,
NEPEKITIIOYAIOTCS Ha HeUpoHbl 6mopoco nopsadka. llpu BXome B MPOJOITOBATHIA MO3T
CIIyXOBOW HEPB JCIUTCS HAa HUCXOMSIILYI0O U BOCXOJSIIYIO BETBH, 3aKaHYMBAIOIIHECS,
COOTBETCTBEHHO, B BEHTPAJbLHOM M JIOPCAJIBHOM YJIMTKOBBIX sijipax. BeHTpaiabHas u
JopcaibHast JaCTH YIIUTKOBOTO saqpa COCIMHSIOTCS HIOCPENICTBOM
TyOCpKYJIOBEHTPAIBHOTO TpakTa. ClemnyeT OTMETHTh, YTO YJIUTKOBBIE Spa HUMEIOT

TOHOTOMUYECKYIO OpraHU3alMi0: HU3KHME 4YacTOThl (OT BEpPXYIIKA  YJIUTKH)
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MPEACTABICHbl  BEHTPOJIATEPAJbHO, a BBICOKME (OT OCHOBAHUSI  YJIUTKH) —

nopcomeauanbHo [8, 44, 115].

1 — ynuTKOBBIE s/Ipa; 2 — BEPXHEOIUBAPHBII KOMIUIEKC;
3 — aapa 60KOBOM MeTnu; 4 — siipa HUKHUX OYTOPKOB YETBEPOXOIMMS;
5 — BHyTpeHHee KOJIeHYaToe Tejo; 6 — ciyxoBas Kopa.

| — xomuccypa IIpo0Ocra; I — komuccypa HuxHUX Oyropkos ueTBepoxoamust; |1 — MozonucToe Teno.

Pucynok 1 — CxemaTtudeckoe u3o0paskeHue BOCXOASIIEro CJIYX0BOIo NmMyTH,

Oepyliero Ha4aJjo oT oaHoi yaurkm [115].

Bosbiiasi 4acTh BOJIOKOH OT YJIUTKOBBIX SJEP TOJHOCTHIO TEPEXOIUT K
BBILIEIIC)KAIMM LIEHTPaM MPOTHUBOIIOJIOKHON CTOPOHBI, 00pa3yst KOHMPAIAMePaibHbill
8ocx00AWUl nymv. AKCOHBI HEHPOHOB, OOpPA3yIOUIMX YIUTKOBBIE S1pa, COCTABISIOT
TPU OCHOBHBIX KOHTpaJaTePAIbHBIX HEPBHBIX TPAKTa, BEAYIIUX K BEPXHECOJIUBAPHOMY
KOMILIEKCY, OOKOBOW TeTie W HIKHeMy Oyropky uerBepoxoimusi. COBOKYITHOCTH
BOJIOKOH, TMEPEeXOAAlIMX Ha TPOTHBOIOJOXKHYIO CTOPOHY, OOpa3yer cucremy
TparnenueBuaHoro Tema (Corpus trapezoideum). Kpome Tpex OCHOBHBIX TPakTOB, OT

K&)I(I[Oﬁ I'pyHnIibl YJIUTKOBBIX AACp oTXO0OAT HIICHUJIATCPAJIbHBIC BOJIOKHA
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K BBIIIENIC)KAIUM IIEHTpaM OJIHOMMEHHON CTOpPOHBI. TakuM 00pa3oM, B YJIHTKOBOM
aape Toibko ad@depeHTHbI BXOA OT YIWUTKA SBISETCS MIICHUJIATEPabHBIM,
CJIEI0BATENbHO, TIOBPEXKICHNUE YIUTKOBOIO si/jpa (HalpuMep, Mpu OMyXoJisiX B 00JacTu

MOCTOMO3KEUKOBOT'O yTIjla) MOYKET HMUTHPOBATH MATOJIOTHIO CITyXOBOTO Hepsa [43, 44,
115, 168].

1 — mo3onucroe teno (corpus callosum); 2 — cBog (fornix); 3 — Tanamyc (thalamus);
4 — kpoimia cpeaHero mo3ra (tectum mesencephali); 5 — BomonpoBo cpeanero mosra (aque-ductus
mesencephali); 6 — Hoxka mo3ra (pedunculus cerebri); 7 — IV xenymouek (ventriculus quartus);
8 — mocr (pons); 9 — mo3xkeuok (cerebellum); 10 — mpomonrosatsiii Mo3r (medulla oblongata);
11 — cocueBuaHoe Teno (corpus mamillare); 12 — runodus (hypophysis); 13 — 3puTenbHbIi nepekpecT
(chiasma opticum). [Tonymapue 6onbiioro mo3ra: a — remeHHas a0 (lobus parietalis);
6 — 3aTputouHas a0 (lobus occipitalis); B — Bucounas nosns (lobus temporalis);

r — nmobuas mous (lobus frontalis).
Pucynok 2 — CaruTrajibHbI| pa3pe3 roJloBHOro mo3sra [24].
BepxHeoiMBapHbIi KOMIUIEKC, COACPKAIIMUA HEUPOHbL  CIYX08020 NYymu

mpembe2o0 Nnops0Ka, PAacloNoXKEH B KayJaldbHOM YacTH MOCTa, HAa TpaHUIE €ro

BEHTPAJIbHOW M JOpCalbHOM YacTed. KoMiuiekc npeacTtaBieH MHOTOYHUCICHHBIMA
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SIEPHBIMHU TPYMIIaMH, CPEIN KOTOPBIX BBIACISIOT MSTh OCHOBHBIX fJEp: JaTepaibHOE
(oliva superior lateralis, nmu S-o6pasHoe sapo), meauansHoe (Oliva superior medialis,
WK aCCesorius), aApo TparenrueBUIHOTO Tejla U 1Ba PEOJUBAPHBIX sjpa (JlaTepaibHOE
U MeauanbHoe). Bo Bcex siapax BEpXHEOIMBAPHOIO KOMIUIEKCA, KaK M B YJIUTKOBBIX
allpax, COXpaHEHa TOHOTOINWYECKas opraHu3aius. B narepalibHOM sijpe U B sjpe
TpaneueBUIHOTO Tella JaTepaIbHO MPE/ICTABICHbl HU3KHE YacTOThl, & MEIUAIBHO —
BBICOKME; B MEIUAJIBLHOM SJIp€ MPEACTaBJICHBI, IJIaBHBIM 00pa30M, HU3KHE YacCTOTHI.
Jlamepanvnoe s0po TONydaeT Kak WMIICHIATEpaabHyI0 addepeHTanuio (0T HepeaHero
BEHTPAJIBHOIO YJIUTKOBOTO fA]Ipa OAHOMMEHHOW CTOPOHBI), TAaK M KOHTpalaTepajbHYyIO
(OT 3aAHEro BEHTPAJIBHOIO YIUTKOBOIO SiApa MPOTHUBOIOJIONKHOW CTOPOHBI).
Meouanvroe s0po ToONly4aeT M UICU-, U KOHTpalarepaibHylo addepeHranuo ot
NEpPEeHNX BEHTPAIbHBIX YIUTKOBBIX sifep. OCHOBHON adepeHTHBIM BXOA K s0py
mpaneyueeuoHo20 meia MPeanoioKUTEIbHO 00eCeYBaeTCs OT KOHTpaJaTepaIbHOro
YIUTKOBOTO S1pa, a HPeoIu8apHulx fA0ep — OT HICHIATEPAIBHOTO MEPEIHETOo
BEHTPAJIBHOI'O YIUTKOBOTO spa.

Takum o0Opa3oM, BEpXHEOIMBAPHBIM KOMIUIEKC M TMPEXKAE BCEro, MEAHabHOE
AIpO BEPXHEW OJIMBBI, MMEIOLIEE CBSI3b C IMEPEAHUMHU BEHTPAJIbHBIMHU YJIUTKOBBIMU
SApaMU WIICHU- M KOHTpalaTepaibHOM CTOPOHBI, SIBJISETCS MEPBBIM 3BEHOM CIIyXOBOM
CUCTEMBI, B KOTOPOM IPOUCXOJUT OMHAaypajbHasi KOHBEPTrEHLUsI BXOJOB OT MpaBOd U
aeBoi ynutok [43, 44]. brnarogapst 3TOMy BEpXHEOJIMBAPHBIA KOMIUIEKC 00eceunBacT
Takhue (QYHKIUM CIyXOBOM CHUCTEMBI, Kak JOKaJlu3alus 3ByKa, HHTErpauus Hu
UHTEpHpeTanus OuHaypadbHONM HMHPOpMaluU, OOECIEeYEeHUE pa3HUIbl B YPOBHAIX
MaCKUPOBKH U CIHSIHUS OMHAYPATBHO MPEIbSIBISIEMbIX CTHMYJIOB 1 apyrue [210].

Bocxonsiye BOJIOKHA OT BEPXHEOJIMBAPHOTO KOMILJIEKCA IOJHUMAIOTCS KBEPXY B
coctae OokoBoii meram (lemniscus lateralis). Ha mytu k HwkHUM Oyropkam
YETBEPOXOJIMHSI  BOJIOKHA OOKOBOM METAM YaCTUYHO MEPEeKPelIMBAIOTCA U
MPUCOCTIUHSAIOTCS K OOKOBOM TeTJIe TPOTHUBOIIOJIOKHOM CTOPOHBI. B mpenenax 60koBoi
NETIH BBIIEISIOT IBa OCHOBHBIX Sjpa (BEHTPAJIbHOE U IOPCAIBHOE) U MTPOMEKYTOUHOE.
JlopcanbHble siipa OOKOBOM METIHM CBSI3aHbI MEXKIY cO00I BOJOKHAMH, 00pa3yoluMu

komuccypy IlpoOcra. Jlna sanep OOKOBOM NeTIM XapakTepHa TOHOTONMMYECKas
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OpraHu3alusi, OJHAKO YacTOTHas CEJIEKTUBHOCTHb BhIpa)KEHA MEHbIE, yeM Ha Ooisee
HU3KUX YPOBHSAX CIYyXOBOH cuUCTEMBbIl. B nopcaibHBIX siApax OOKOBOM METIM HEHPOHBI
BEHTPAIBHOM 00JIACTU KOJUPYIOT BBICOKHE YaCTOThI, @ HEHPOHBI JOPCATBHON 00J1acTh —
HU3KHE  4acTOThl.  TOHOTONMYEecKass  OpraHM3alMs  BEHTPAIbHBIX  SJED,
MPEANOJIOKUTEILHO, UMEET CIUpaIeBUAHBIN XapakTep. [lockonibky B simpax OOKOBOM
NeTJIM YacTh AaKCOHOB IMEPEKIII0YaeTcs, TO Ha TMOJAXO0Je K HWKHUM Oyropkam
YETBEPOXOJIMHSI B COCTaBe OOKOBOMl MMEIOTCS aKCOHBI HEWPOHOB Kak 2-ro MOpsAKa
(OT yIUTKOBBIX si7iep), Tak M 3-TO (OT BEPXHEOJUBAPHOr0 KOMILIeKca) u 4-ro (OT saep
O0KOBOI1 MeTIN) OpsIKOB [8, 44].

Hu:xuue oyropkm verBepoxonmus (colliculi inferiores) mpencrarmsror co6oit
Haubosiee 3HAYUTEIbHOE OOpa30BaHME IMOJAKOPKOBOIO OT/AENA CIYXOBOM CHUCTEMBI,
HauOoNbIIe MO O00BEeMy, KOJWYECTBY M IUIOTHOCTH KiIE€TOK. HikHue Oyropku
pacroyio)keHbl B Kpbillle cpenHero mo3ra u umeror pyuku (brachia colliculorum
inferior), oOpa3oBaHHBIE OCHOBHOI MaccoWl aKCOHOB, MIYIIMX OT HIDKHEro Oyropka K
MeANATFHOMY KOJIEHUYATOMY Telly CBO€H CTOpOHBI. HukHIE OyropKu COCTOSIT, TJIaBHBIM
oOpa3oMm, W3 HEHWPOHOB 4-ro mopsjKa, HO, KPOME TOro, U HEUPOHBI 3-r0 M 5-TO
nopsinikoB. IlokazaHo, 4YTO B HIKHHUA OYropok BXOAST BOJIOKHA OT HEHUPOHOB
JIOPCAJIbHOTO M BEHTPAJIbHOI'O YJIHUTKOBBIX SJEp, JATEPAIbHOTO M MEIUAIBHOIO sIep
BEPXHEOJIMBAPHOTO KOMILIEKCA, JOPCAIBHOTO U BEHTPAJIBHOTO siiep OOKOBOM METNIH U
KOHTpaJaTepalbHOTO HWXHEro Oyropka. HwxHHe Oyropkm HMEIOT BBIPAXCHHYIO
TOHOTOIMYECKY OpraHMU3alMI0: B BEHTPAJIbHBIX OTJENAX MPEICTaBICHbl BBICOKHE
YacTOThI, & B JOPCAIBbHBIX — HU3KHE. YacTh BOJIOKOH HMIKHETO Oyropka HIEeT udepe3
WHTEPKOJUTUKYJSIPHYIO KOMHCCYPY (KOMHUCCYPY HIDKHHUX OyTrOpKOB UETBEPOXOJMHUS) K
KOHpaJlaTepaibHOMY HHKHEMY Oyropky, rie 0oJjbllias 4acTh BOJOKOH MEPEKII0YaeTCs;
MIEPEKIIIOUCHHBIC U HETIEPEKITIOYCHHBIE BOJIOKHA MPOXOSIT B COCTaBE BOJIOKOH PYYKHU
HIDKHET0 Oyropka M OKaHYMBAIOTCS BO BHYTPEHHEM KoJieH4aToMm Teje. Hwknee
JIBYXOJIMUE UMEET aHaTOMUUYECKHE CBS3H C BEPXHUM JABYXOJIMHUEM, KPACHBIM JIPOM H,
COOTBETCTBEHHO, C MEPEAHUMH (JIBUTaTEILHBIMHA) POTaMH CIIMHHOTO MO3Ta, YTO MOXKET
oOyCJIOBIIMBATh HapylieHue O0e3yCclOBHO-PE(ICKTOPHBIX BUTATEIBHBIX PEAKIUN B

OTBET Ha 3BYKOBOE BO3JICHCTBUE, U P aApyrux [4, 32, 44].
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BuyTpennee koJjieHuaTtoe TeJjio (COrpus geniculatum mediale) sBnseTcs
CIEIYyIOIIMM  MECTOM MEpPEKIIOUYEHHs] BOCXOJSIIEro  ciayxoBoro nyth. OHO
PacroioKEHO Ha HIKHEN JIpcojiaTepalibHON MOBEPXHOCTH Tajiamyca (MIPOMEXYTOUHOTO
MO3ra), Ha paCCTOSHHH OKOJIO | CM OT HIDKHEro Oyropka. Bo BHYTpeHHEM KOJIEHYaTOM
TEJIE Pa3Iu4yaroT JOPCAJIbHbBIM, BEHTPAJIBbHBIM U MEAUAIIBHBIN OTHENbl. BeHTpaabHbIN
OTZEJI COJEPKUT HEUPOHBI, PEArUPYIONIME B OCHOBHOM Ha aKyCTHYECKHE CTUMYJIbI, U
OTBEUAET 3a MPOBEACHUE CIyXoBoW MHpopmammu K Kope. HeipoHsl mopcanbHOTO U
MEJIMAJIBHOTO OTJEJIOB PEarupyroT Kak Ha COMaTOCEHCOPHYIO, TAK U Ha aKyCTHUYECKYIO
CTUMYJISALNIO. JlopcasibHBIM OTAEN OTBETCTBEHEH 3a CIyXOBOE€ BHUMAaHHE, a
MEUaNIbHBIA, TMPEANOI0KHUTENIbHO, (YHKIIMOHUPYET KaK MHOTOCEHCOpHAas CHCTeMa
akTHUBalUHU. TOHOTONMHMYECKAss HACTPOMKA BHYTPEHHErO0 KOJIEHYATOIrO Tea OTINYaeTCA
MEHBIIEH OCTPOTOM, YEM B HMKHUX Oyropkax. B BeHTpanbHOW YacTH siapa HU3KUE
4acTOTHI MIPEICTABJICHBI JJATEPATIbHO, @ BHICOKHE — MeIMalIbHO. HeoO6XoauMo OTMETUTD,
YTO B MIPOMEKYTOUYHOM MO3r€, HApsIAy C MEAUAIBHBIM KOJIEHYATHIM TEJIOM, UMEIOTCS U
JpYrM€ 30HbI, OTBEYAIOIIME 3a AaKyCTUYECKYI0 CTUMYJSLUIO: 3agHee  sIpo,
perukyisipHoe saapo (nucleus reticularis thalami) u moaymka tamamyca (pulvinar
thalami). AkcoHbl HEHpPOHOB BHYTPCHHErO KOJICHYATOTO TEJla BHAYalle TECHO
MPUJIEral0T K BEHTPAJIBbHBIM My4YKaM TaJaMOKOPTHUKAIbHBIX BOJIOKOH, 3aT€M BXOJST B
BEHTPAJIbHBIA OT/AEJ] BHYTPEHHEW KarcCyjbl HaJ JIATEPAJIbHBIM KOJICHYATBHIM TEJIOM,
MPOXOJAT CYOJICHTUKYJISIPHO, TIOCJE YEro BeepooOpa3sHO pacxXoAsaTcs U o0pas3yT
CIyxoByI0 JiyuaucTocTh (radiatio acustica). BomokHa ciayXxoBO# JIy4HCTOCTH, B CBOIO
ouepe/ib, HAMPaBISIOTCS K CIIYXOBOU KOpe.

CiayxoBasi KOpa pacnoJiaraeTcs B MONEPEYHOM BUCOYHON W3BWIIMHE BHUCOYHOU
70JIA OONBIINX MOTYIIAPHI TOJOBHOTO MO3Ta, B 41-M, 42-M 1 0TYaCTH 22-M KOPKOBBIX
nossix (no bpoamany). Kak u apyrue penentopHble KOPKOBBIE IMOJs, CIyXOBas Kopa
UMEET IIECTUCIONHOE CTPOEHHUE, NMIPUYEM BO BCEX CIIOSIX, KPOME IEPBOT0, MMEIOTCS
KJIIETKM, OTBEYaloUMe Ha akKyctuueckue crtumynbl. llone 41, mnomyyaroiee
HanOOJIBLIYIO YaCTh BOJIOKOH CIIYXOBOW JIyYHUCTOCTH, 3aHUMAET OOJIBIIYI0 YacTh
m3BWIMHBL ['enuis; B HeW mpeoOmamaer 4eTBepThid (adPepeHTHBIN) CIIOH KIETOK.

[Tone 42 pacnonaraercsi B BUJE MOJIKOBBI BOKpPYr moiig 41, 4eTBepThlii CIOH B HEM
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3HAYUTENbHO yke, ueM B nose 41. [lone 22 3anumaer cpennue 2/3 BepxHeil BUCOYHOM
W3BWIMHBI U TTOTyYaeT BOJIOKHA, TJIaBHBIM 00paszoM, u3 nojeit 41 u 42. Tak ke, Kak s
CTBOJIAa MO3ra W Tallamyca, ISl CIyXOBOW KOpbl XapakTepHa TOHOTONHWYECKAs
OpraHM3alysa: HHU3KUE 4YacTOThl MPEICTABIEHBl POCTPAIATEPATIBHO, a BBICOKHE —
KaygomenuanbHo. [IpaBasi u jieBasi KOPKOBBIE 30HBI COOOIAIOTCS IPYT C APYTOM 4Yepe3
3aJIHUE OTAENIBI MO30JUCTOro Tena. llocpencTBOM MHOTOUYMCICHHBIX COEAUHEHUM
CIlyXOBasi KOopa CBsi3aHa C APYTUMU OOJACTAMU MO3ra: C JOOHOW AOJei, ¢ MoIsAMHU
21, 8,18, 19, 6, 44, 43, 37 [4, 104, 115, 162, 168].

Hapsiny ¢ BocxomsaummM, adh@epeHTHbIM, CIyXOBBIM ITyTEM B CIIyXOBOW CHCTEME
nMmeercd I ¢epeHTHbIM NyTh, KOTOPBIM TAaKKE€ HA3bIBAIOT HUCXOIAIINM WIIH
LHEHTPOOEKHBIM. D(ddepeHTHass perysiius CIyXOBOW CHCTEMBbl OCYIIECTBISETCS
IIyYKOM, HUCXOJAIMM OT CIyXOBOH KOpbl. Takum o0Opa3om, cilyXxoBasi Kopa HE TOJbKO
OPUHUMAET U 00pabaThIBaeT 3BYKOBBIE CTHUMYJbI, HO U MOAYJIUPYET 3(ddepeHTHYIO
UMITYJIbCAIMIO, 00pa3ys METI0 00paTHOM CBSA3M K TajlaMyCy, CPEAHEMY MO3TY U Jajee
K HIDKHUM OTJenaMm, Ojarojaps 4yeMy Kopa CHocoOHa «OTOMpAaTh» WM U3MEHSTh
OTHOCHTEIIbHYIO CHJy BXoaHoro curHaia [168]. Ha ypoBHe Tamamyca ecTh
nepexsaoyeHne 3pQPepeHTHOro myTH BO BHYTPEHHEM KoJieH4aToM Tene. EcTh Takxke
CBEJCHHUS O CYIIECTBOBAHMU NPSIMBIX HUCXOIAMIMX NyTed K HWXKHUM Oyropkam
YETBEPOXOJIMHUS, OT KOTOPBHIX BOJIOKHA MIYT K BEPXHEOJMBAPHBIM KOMILUIEKCAM UIICU- U
KOHTpaJlaTepaibHOW CTOPOHBI M K YJIUTKOBBIM siipaM. BaxHyro poiib B 3dpdepeHTHoin
pEryisiuuy CIYyXOBOM CHCTEMBI WIPACT BEPXHEOJMBApHBIA KoMIuiekc. OmnucaHo JBa
3¢ (depeHTHBIX MYyTH MEXIY fAIpaMu BepXHEH ONMBBI M yIUTKOW. llepBhlii M3 HHMX
NPEACTAaBICH TOHKHMMH HEMHUEIUHU3UPOBAHHBIMU BOJIOKHAMH, HAYMHAIOLIUMUCA OT
JaTepaibHbIX SAEP BEPXHEOJIMBAPHOTO KOMIUIEKCA, KOTOphIE OOpa3ylOT CHHAICHI C
appepeHTHBIME BOJIOKHAMH OT BHYTPCHHHUX BOJIOCKOBBIX KJIETOK (B OCHOBHOM, Ha
UICHIaTepaibHOW CTOpoHE). BTopoit myTh, MONYYHMBIINK Ha3BaHHE MEIHUATBHOM
0J1U60KOXI€APHOIl CUCHeMbl, HAUMHACTCI OT MEIHAIBHBIX SAEP BEPXHEOIMBAPHOIO
KOMIUIEKCA, W TPEACTaBIECH MHEIMHU3UPOBAHHBIMU  BOJIOKHAMHU, HMEIOIINMHU
CUHANTUYECKUE OKOHYAHMS, B OCHOBHOM, HA KOHTpalaTepalibHbIX HAPYKHBIX

BOJIOCKOBBIX KjleTkax [210].
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Takum 00pa3oM, MOXHO BBIICTUTH CJEAYIOIIHME OCHOBHBbIE OCOOEHHOCTU
CTPOEHUS  LEHTPAIbHBIX  OTIEJIOB  CIyXOBOM  CHUCTEMBI.  MHOIOYpOBHEBas
TOHOTONMYECKas oOpranuzanus; Hamuuue addepeHTHOro U 3PGdEepeHTHOro NyTeH;

IIPUCYTCTBHE CIIOKHBIX IIEPEKPECTHBIX CBA3EH.

1.1.2 Ocnoenvie nanpasienus WeHmMPAIbHOU CIYX080U 0OpAdOMKU

LleHTpanbHBIC OTACIBI CIIYXOBOW CHCTEMBI OTBETCTBEHHBI 32 TaKue (DYHKIINH, KaK
JIOKaJn3aIs 3BYKOBOIO CTHMYJIa, pacllO3HaBaHWME W HHTETpalus 3BYKOBOM
uH(OpMaIMU, BOCHPHUATHE 3ByKa Ha (OHE IIOMEXH, BOCIPHUATHE MCKAKEHHOTO
aKyCTHYECKOTO CHUTHaja W MHorue japyrue [3, 4, 5, 32, 39, 43, 44, 66, 72,
154, 159, 168]. Haubosee BaXHBIM JIs 4Y€IOBEKa B COIHAIILHOM acCIIEKTE SBISCTCS
pacrio3HaBaHWE PEYEBBIX CTUMYJIOB, KOTOpOE, TMPEXKIE BCEro, OINpeaeseTcs
CIIOCOOHOCTBIO  CIIYXOBOM CHCTEMBI pa3jaudyaTh M  IIKAJIAPOBaTh 3BYKH IO
WHTCHCUBHOCTH, YaCTOTE M JMTEIBHOCTH. Bce 3T mporecchl 00ecredrMBarOTCS Kak
nepudepUIeCKUMH, TaK U IIEHTPATBHBIMU OT/IeJIaMHU CITYXOBOTO aHAJIM3aTOpa.

Koouposanue unmencuenocmu Ha YPOBHE CME0JA MO32a OCYIIECTBIISIETCS
MOCPEJICTBOM TpPEX OCHOBHBIX TUNOB oOTBeTa. [lepBblii TUN OTBeTa (MOHOTOHHBIN)
3aKJII0YAETCS B IMPOIMOPIIMOHAIBLHOM YBEJIWYEHUU CKOPOCTH pa3psja HEUWPOHOB IpHU
MOBBIINICHUA UHTCHCUBHOCTH CTUMYJIa. BTOpoi THI OT/IMYaeTcs TEM, YTO IPH HU3KUX
YPOBHSIX WHTEHCHUBHOCTH OTBET SIBISETCS MOHOTOHHBIM, a TPH BBICOKHX YPOBHSIX
CKOPOCTb pa3psii0B HEUPOHOB PE3KO CHUKAECTCS. TpeTUi THUII SBIISIETCS HEMOHOTOHHBIM
U XapaKTepu3yeTcs TeM, YTO Ha JIOCTATOYHO HU3KUX YPOBHIX HHTCHCUBHOCTH CKOPOCTh
paspsI0B JTOCTUTAET TUIATO, & MPU YBEJIWYECHUU WHTCHCHUBHOCTH WHOTIA CHIKACTCS.
B pa3znuuHBIX sapax CTBOJa MO3ra MmpeoOiajaroT pasHble THIBI OTBETOB. Hampmmep,
JUIsT OOJBIIMHCTBA YJIUTKOBBIX SIICp XapaKTEPeH MOHOTOHHBIH THI OTBETAa. CKOPOCTH
pa3ps0OB  HEHPOHOB  YJIMTKOBBIX SI/IEp TIOCTOSHHO TIOBBIIAETCA C  POCTOM

uateHcuBHocTd 10 100 b [43].
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B cayxo6oti kope KOOMPOBaHME WHTEHCUBHOCTH TAaKXE OCYIIECTBISECTCA
MOCPEJICTBOM MOHOTOHHOTO ¥ HEMOHOTOHHOTO THIIOB OTBETa. Y OOJBIIMHCTBA
HEHPOHOB MEPBUYHON CIIYXOBOU KOPBI (PYHKIMSI CKOPOCTH/MHTEHCUBHOCTh aHAJIOTUYHA
TOM, YTO MMEET MECTO B CIyXOBOM HepBe: B auanazone ot 10 go 40 nb ckopocTth
pa3psAI0B MOHOTOHHO YBEITMYMBAETCA, & TPU UHTEHCUBHOCTsX Oosiee 40 nb noBbiieHus
CKOPOCTH Pa3psI0B HE MPOUCXOAUT. /{151 MHOTMX HEHPOHOB CIYXOBOW KOPBI XapKTEPEH
HEMOHOTOHHBIN THUI OoTBeTa. HekoTopbie HEHPOHBI M30MpPATENbHBI 110 WHTEHCUBHOCTH,
paboTasi TOJIbKO B ONpeleNIeHHOM Auana3zoHe. B psge uccienoBanuii ObIIO BBISBICHO
MOBBIIIIEHWE TOPOTOBOTO YPOBHS HEUPOHOB MPHU MNPEABSIBICHUU IMPOKOMOJIOCHOTO
myma. OlneHKa MOpPOroBOM YYyBCTBUTEJIBHOCTH B IIyME IIOKa3ajga, 4TO CKOPOCTh
pa3psiIoB B 3THX YCJIOBUSIX MOBBIMIAETCS TaK K€, KaK M B THUIIHUHE. Y BEIUYCHUE
WHTCHCUBHOCTM MACKUPYIOIIEro IIymMa BeIEeT K CIBUTY TOHAJIbHOM KpUBOMU
WHTECUBHOCTH B CTOPOHY Oo0Jiee BBICOKMX YPOBHEH 3BYKOBOTO JABJICHUS, YTO
o0OecrieynBaeT YIy4ylIeHHE OTHOILIEHUS CUTHAJ/IIYyM, CIOCOOCTBYS TMOBBIIICHUIO
pa30opurBOCTH peur Ha hoHe momexwu [44].

Koouposanue uwacmomwvr 00ecTieuuBaeTCs, MPEXKAE BCETO, MOHOMONUUECKOU
opeanusayuel CIyXOBOM CHUCTEMbI, B TOM 4YHUCJE, LIEHTPAJbHBIX €€ OTAENOB. IJTO
BBIPAXKAETCAd B TOM, YTO OIPEJEICHHbIE HEHUPOHBI ONTHUMAJIbHO PEArupyrOT Ha TOHBI
ONPEAETIEHHOW 4acTOThl. Ta yacTtora, Ha KOTOPOM HEMPOH MMEET HaUMEHBIIUN MOpPOT
Opu  CTUMYJISIIMM  YUCTBIMM  TOHAMM,  HA3bIBACTCA  XAPAKTEPUCTUUYECKOM.
[IpocTpaHCTBEHHOE paCIpEeAeiIC€HUE YacTOT Ha Pa3HbIX YPOBHSAX CIYXOBOW CHUCTEMBI
onucano B pazgene 1.1.1. Yacmomnas ouckpumunayus TpeAmnosiaraeT pa3uyHyIO
YyBCTBUTEJIHBHOCTh K TOHAM pa3HOW 4acTOThl. M3BECTHO, UTO YE€JIOBEK JIydllle BCETrO
BOCIIPMHHUMAET 4acToThl B 30He 1-4 kI’ (1,5 xI'm). Juppghepenyuanvrvim nopocom 1o
PA3IMYCHUIO YaCTOThI 3BYyKa YacTOTE HA3bIBAIOT MUHUMAJIBHOE MPUPAIICHUE YaCTOTHI,
BOCIIPMHUMAEMOE  CiIyliaTeJeM  KakK  €[ABa  3aMETHOE  HM3MEHEHUE BBICOTHI
TOHA. AOCOTIOTHBIE 3HAYEHHS JTOTO TOKAa3aTelsi 3aKOHOMEPHO PAacTyT C BO3PACTOM.
HanMenbinve 3HaueHust 1uddepeHianbHbIX TOPOroB MO YacTOTe OOHAPYKUBAIOTCS HA

HCCYIINX YaCTOTAX HHIKC 2 KFI_[, Ha 0oJjiee BBICOKHMX 4YacTOTaX OHM YBCIIMYHUBAIOTCA

[28, 47].
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Koouposanue epemennvix napamempog SBISETCS OIHOM U3 OCHOBHBIX
CHOCOOHOCTEH CIIyXOBOW CHUCTEMBI. 3ByKH MO CBOEH MPHUPOAE ABISAIOTCS PU3NYECKUMU
COOBITUSIMHU, TTPOUCXOASIIIUMHU BO BPEMEHH, TIOITOMY MPAKTHYECKU JF000E HApYUICHUE
HeHpoHaIbHON 00pabOTKM 3BYKOBOM HMH(pOpMAIMK SIBIAECTCA TakKe HapyIICHHEM
BpeMeHHON o00paboTku. W3MeHeHusi KOAMPOBAHUA BPEMEHHBIX XapaKTEPUCTHK
3BYKOBOTO CHUTHaja CYIIECTBEHHO BIMIOT HAa CIOCOOHOCTH K BOCHPHITHIO pEYH,
O0COOCHHO TIpY HaJIMYUH (oHOBOTO IIyma [6, 188].

BpeMenHoe koMpoBaHUe TMPOCTISKUBAECTCA HA BCEX YPOBHSAX CIYXOBOW CHUCTEMBI,
HaYMHAsE OT CIIyXOBOTO HEpBAa M /O KOPKOBBIX OTHENOB. OHO BKIIOYAECT YETHIPE
KOMIIOHEHTa: 1) ompenereHne BPEMEHHOW TMOCIEIOBATENILHOCTH; 2) BPEMEHHYIO
pa3pemaroIyo CriocoOHOCTh (CITOCOOHOCTh (PUKCUPOBATh OBICTPHIE M3MEHEHHUS CUTHAJIA
BO BPEMEHH); 3) BPEMEHHYI0 CyMMaluio (YMEHBUIEHHE MOpOra BOCHPHUATHS TOHA MPHU
YBEJIMYEHUU TPOIOJLKUTENBHOCTH curHasa 10 300 mcek); 4) MacKUpOBKY BO BPEMEHH.

JIoO HacTosAUIEr0 BPEMEHHM MEXaHHW3Mbl HEPBHOM CHUCTEMBI, OTBEYAIOIIME 3a
BPEMEHHYIO 00paboTKy, 10 KOHIIa He sCHBbl. OJHAKO W3BECTHO, UTO XOTS CTBOJ U
HOJKOPKOBBIE CTPYKTYpPBhl C BBICOKOM 3(PPEKTUBHOCTHIO MOIJIEPKUBAIOT BPEMEHHOE
KOJIUpOBAaHWE, B TMEPBYIO ouepeAb BpeMeHHas o0paboTKa  3aBUCHUT  OT
(YHKIIMOHUPOBAHMS CIYXOBOH KOPBI M MEXKITONYIIAPHBIX B3aumojeicTuii [81]. Bouio
MOKa3aHO, YTO TECTbl, OLIEHUBAIOIIME YACTOTHYI0O U BPEMEHHYIO pa3pellarolyo
CIIOCOOHOCTh, YYBCTBUTEIBHBI K HAPYIICHUSM CIyXOBOW KOpBI MPAaBOTO MOIYIIApHS,
KOTOPOE€ OTBETCTBEHHO 3a 00Pa0OTKY aKyCTHUECKOTO KOHTypa 3BYKOBOW MH(OpMAIUH.
Ecin mpu sToM oT mammenta TpeOyeTcss BEepOAJbHBIA OTBET, TO JAHHBIE TECTHI
YYBCTBUTEIBHBI U K MOBPEKICHHUSIM JIEBOTO TONYIIAPUS M MEKIONYIIAPHBIX CBSI3EH,
MOCKOJIbKY JUIsl BepOaIbHOTO ONpeAeNeHUs] BOCIPUHATOTO CUTHalIa TpeOyeTcs rnepenada
uHbOpMAIH B JIEBOE MOTyIIaApHe C MOCIeayoIiei oopadoTkoii [166].

C Bo3pacToM HapymiaeTcsi 6aanc BO30YXIArONTUX U TOPMO3HBIX HEHPOHATBHBIX
(bakTOpOB, PEryIUPYIOIUX CUHXPOHHOCTh HEPBHOTO OTBETA, YTO BEJET K YXYALICHUIO
TOYHOCTH BPEMCHHON 00pabOTKM B IIEHTPAIBHOW CiyxoBoi cucteme [207].
Habmionaercss BbIpa)k€HHOE BO3pPACTHOE YMEHbBILIEHHWE KOJIMYECTBA WHTHMOUTOPHBIX

HEUPOTPAHCMHUTTEPOB B JOPCAIBHOM YIMUTKOBOM SIAPE, JATEPAJIbHOM SIIPE BEPXHEU
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OJIUBBI, HIKHEM JIByXOJMHH, YTO MOXKET BIHATh HA KOAUPOBAHHE BPEMEHHBIX
napametrpoB [49]. B wuccienoBaHMM Ha KphICax, IMOCBAIICHHOM BO3MOYKHOW CBSI3H
BO3PACTHBIX MHTHOUTOPHBIX M3MEHEHUN CTBOJIA TOJIOBHOTO MO3Ta C MOBEICHUYECKUMHU
MPOSIBJICHUSMU HApYLICHUM aHaInu3a BPEMEHHBIX TapaMeTPOB CUTHaJa, ObLIO MOKa3aHo,
YTO C BO3pacTOM B JOPCAJbHOM YIHTKOBOM SIIPE€ CHIJKAETCS COACPKAHUE
TITUIAHIPTUYCCKUX WHTHOUTOPHBIX HEHPOTPAHCMHUTTEPOB M YXYAIIAIOTCS BPEMEHHBIC
MEXaHU3Mbl HEMPOHOB ATOrO siipa. DTO COUETAECTCS CO CHIKEHHEM CIIOCOOHOCTH K
OOHapy»XEHUIO Tay3bl B 3BYKOBOM CHTHAJIE M YYBCTBUTEIBHOCTH K MOIYJISITUU
amiuatyn [49]. B uccnenoBanuu Ha Mbliiax ObLIO IMOKAa3aHO, YTO CIYXOBbIE HEHPOHBI C
BO3pAacTOM TpeOyroT OOJBIIEro BpPEMEHU JUIsi BOCCTAHOBJICHHUS OT HAdyaJIbHOTO
BO3OYXKJICHUS, YTO HU3MEHSET UX OTBET Ha OBICTPO NPEABABISIEMbIE aKyCTUUYECKHE
crumysibl [215].

Crnenr(pu4YHOCTh pEeaKIMH HEUPOHOB BEPXHEOJMBAPHOTO KOMIUIEKCA U BCEX
BBILICIICKAIIUX CTPYKTYP HAa BapbUPOBAHUE HHTEPAYPAIBHBIX PA3IMUUN CTUMYJISALIUU
0 BPEMEHH M II0 HHTCHCHUBHOCTH SBIISICTCS HEHPOPHU3UOIOTHUYECKOM OCHOBOM
J0Kanu3auuu ucmoyHuka 3eyka. llpm >TOM HampaBiI€HHE W CTENEHb CMELICHUS
HMCTOYHMKA 3BKa OT CpEOHEW JIMHUM OIICHUBAKOTCS HEUPOHAMU BEPXHEN OJIMBBI
MOHOTOHHBIM PEUUNPOKHBIM H3MEHEHHUEM BEJIMYHUHBI PEAKIMU BO BCEM BO3MOXKHOM
JMara3oHe BapbUPOBAHUS, TOINa KaK AaKTUBHOCTh HEWPOHOB HHUKHUX OYyrOpKOB,
BHYTPEHHETO KOJICHYATOIO TE€JIa WU CIYXOBOM KOpPBI M3MEHAETCA B OTrPaHUYECHHOM
nvarna3oHe. HauwmHas ¢ ypOBHS HHXKHETO JIBYXOJIMHS, OOHApy>KEHBI HEHPOHHI,
CIICIIMATIM3UPOBAHHO pEArupyIoONIMe€ HAa CUTHAN, MOJCIUPYIOIINM HaIpaBICHUE
JIBUKEHUSI UCTOYHUKA 3BYyKa, MPUYEM B BBICIIUX OTAEIAX CIYXOBOM CHCTEMbBI YHCIIO
TaKMX HEHPOHOB Bo3pacTaer [2, 5].

Kak yxe yka3pIBaJIOCh BBIIIE, CIYXOBBIE MYTH, UAYIIUE OT YIUTKOBBIX SIAEP, B
OCHOBHOM TIE€PEKPEUIMBAIOTCS U B UTOT€ JOCTUTAIOT KOHTPAIATEPAIBHOTO MOTYyIIapusi,
XOTS 4aCTh MyTEH UACT UICUIaTepaIbHO. ITO 00€CIIeUMBAET BO3MOKHOCTH TOIMUYECKOM
JTMATHOCTUKU HAPYIIEHUW CIyXOBOW (YHKIIMU: €CJIM TOBPEKIECHHUE TMPOUCXOAUT Ha
YPOBHE YJIMTKOBBIX SJIEp WIM HWKHUX M CPEOHUX YPOBHSIX MOCTA TOJIOBHOTO MO3Ta,
MICUXO0AKyCTUYECKHE  TECThl  OOBIYHO XYK€  BBIMOJHSIOTCA  CO  CTOPOHBI,

UIICUJIATEPAJIbHOM TMOBPEXACHUIO WIH, peke, OunarepaibHO. BoBieueHne BepXHHX
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OTAENIOB MOCTa M 0Oojee poCTpajbHBIX O0OJacTeid NPUBOAUT K JACPHUIMUTY Ha
KOHTpaJarepaibHOM MOBPEXACHUIO yxe. [loBpexxneHus: Kopbl, IpU YCIOBUHU, UTO HE
BOBJICUCHO MO30JIUCTOE TEJIO, MPOSIBIAIOTCS B KOHTpajiarepaibHOM aeduuute [168].
Cumuraercs, 4YTO CIyXOBble OOJacTH TMPaBOr0 MOJYyIIApUsi OTBETCTBEHHBI 3a
KOJIUPOBAaHHUE aKyCTUYECKOTO KOHTypa CTHMYJa W OIPEIEICHUE BBICOT, a JIEBOE
Hojyliapue 3a JIMHIBUCTHYECKYI0 00paboTky [164]. Hapsay ¢ CEHCOpHBIMH H
KOTHUTUBHBIMU (DakTOpamMu, Ha O0OpabOTKy CIIyXOoBOM HHGOpMAllUd U CIIyXOBOE
oOyuyeHue BIMSIET JTUMOMYECKas CHUCTeMa, OCOOCHHO CBSI3aHHAs C MEXaHU3MaMHU
BO3HArpaKJeHusi 1 MoTuBauu. ONBITHl HA KUBOTHBIX J0Ka3alid, YTO BOSHUKHOBEHUE
CBs3EH MEXKIy 3BYKOBBIM CTHUMYJIOM M Harpajgodl WM CTUMYJIOM U TOBEIECHYECKUM
OTBETOM MOJIPA3yMEBACT PA3BUTHE IJIACTUYECKUX M3MEHEHUW B MEPBUYHOU CITYXOBOM
KOPE, CBSI3aHHBIX C XOJIMHAPIUYECKOW AKTMBHOCTHIO MO3Ta. XOTS HCCIEIOBAaHUN Ha
YEJIOBEKE II0OKAa NPOBEICHO HEAOCTATOYHO, MMEIOIIMECS JaHHBIE AT OCHOBAaHME
1oJiarath, YTO BO3HArpaXkJA€HUE W MOTHBAIIMS OKa3bIBAIOT 3HAYUTEJILHOE BIIMSHUE HA
CIIyxoBO€ 0Oy4Y€HHE U y YeJIOBEKa, 0ojiee TOro, SMOLMOHAIBHOE COCTOSIHUE BIMSIET Ha
(YHKIIMOHUPOBaHKE KOPBI TOJIOBHOTO Mo3ra [135].

Takum o00pa3om, Oyarojapss MHOTOUMCICHHBIM HCCIEIOBAHUSIM YK€ HE
MpEeACTaBIsieT COMHEHHUsS, UTO LIEHTpaJbHAasi CIIyxoBas cHUcTeMa He paboraer
U30JIMPOBAHHO OT OCTAJIBHBIX OTACIOB IeHTpanbHOU HepBHO# cuctembl (IITHC). Henb3s
UCKIIIOYUTh, 4YTO JII00asi omepaiusi, BBINOJHSIEMAas HaJ TIOTOKOM  CIIyXOBOM
HEeWpOHANIbHON WH(MOpMAIINK, BOBJICKACT B JCHCTBHE PETHMOHBI TOJOBHOTO MO3ra 3a
npeeaaM KJIaCCUHYECKOM IEHTPaIbHOM CIIYyXOBOM cucTeMbl. COpTUPOBKA KOHKYPEHTHO
AKTUBHBIX MCTOYHUKOB 3BYKa, KJIACCHU(UKAIIMS KAKOTO-THOO 3ByKa KaK MOXO0XKETo WU
OTJIMYAIOIIETOCSl OT JIPYTUX, pPa3JuYeHUE BPEMEHHOU MOCJEeI0BATEIbHOCTH CUTHAJIOB,
ueHTUUKAIMS 3BYyKa, YCTAHOBJIEHHWE SMOITMOHAIBHOTO OTBETa Ha 3BYK — BCE OTHU
ormepanud TPeOYIOT aKTHBHOCTH MHOTHX PETHMOHOB TOJOBHOTO MO3ra. OJTH
MPEATOI0KEHUS MOAICPKUBAIOTCA AHATOMHYECKUMU UCCIIEOBAaHUSAMH,
MOKA3bIBAIOIIUMHU CBSI3b MEXIY IEHTPAJbHBIMU OTJEIaMU CJIIYXOBOM CHUCTEMBI H
nuMOudeckoir cucremorr [197], moropuoi cucremoit [180], npocTpaHcTBeHHOI

cucremoli BHUManus [179], npedponTranbHoil kopoii [95].
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1.1.3 Onmozenemuueckue ucmouHuKU YEHMPAIbHHIX CTIYXOGHIX PACCIPOIICHE

Cpenu npeapacnonaramommx ¢akropos st pazsutus LICP paccmarpuBatorcs
3aJiep KKa UITU MATOJIOTMYECKHUI XapaKTep CO3pEeBaHUS CTPYKTYP LEHTPAIbHON HEPBHOM
CHCTEMBI B TIporiecce oHTorenesa [80].

Ha ¢one exeronHoro mMoBBIIEHUS POXKIAEMOCTH, B TOM uucie B Poccum,
HEYKJIOHHO pacTeT 4YHUCJIO MPEKIECBPEMEHHBIX POAOB, KOTOPOE B IPOMBIIUICHHO
pa3BuUTBIX cTpaHax coctaBisieT 5-10%, a B CIIA pocturaer 13%. B cBoro ouepens,
Onmaroymapsi JOCTHIXKEHUSM COBPEMEHHOM TMepu- W HEOHATOJOTHH, YBEIUYMBACTCS
KOJMYECTBO BBDKHUBAIOUIMX CPEIUM MJIAQJEHLEB, POAMBIIMXCA HEIOHOIIECHHBIMHU.
HeoHOEHHBIMU CUHUTAIOTCS MJAACHUBI, POJUBIIMECSA paHee 37 HEAENH TecTalud
[48, 114]. YacToTa BOZHUKHOBEHHUSI BPOXKIECHHONW TYTOYXOCTH Y MAIMEHTOB OTICIICHHIA
MaTOJOTUA HOBOPOXKJICHHBIX, KOTOPHIMU SIBJIAIOTCS U  HEJOHOUIECHHBIE JIETH,
MPEBBIIIAET TAKOBYID Yy MJAJCHLEB, HE HWMEIONIUX AaHTe- W HHTpaHATaJIbHBIX
ocnoxkuenuii, B 10-20 pa3 [46, 134]. M3BecTHO, uTO TEpUPEPUIECKUE CIyXOBBIC
paccTporcTBa, MMEIOIME BPOXKIACHHBIM XapakTep WM MpuoOpeTeHHbie Ha 1-2 romy
KU3HU, IPUBOJIS K CEHCOPHO-TIEPIIENTUBHON JAETIPUBALIH, CIIOCOOCTBYIOT HapYIICHUIO
CIIyXOp€YEeBOT0, a TaKXe ICUXOAMOIIMOHAIbBHOIO W KOTHUTHUBHOIO  Pa3BUTHS
pebenka [37].

OnHako maxke MpU COXPAHHOM MepudEepUUYECKOM CIIyXe y JAETeH, POAUBIIMXCS
HEJJOHOUIEHHBIMH, MOTYT CTpajaTh NPOLECCHl Gopmuposanus pedu, 081A0eHUs
A3bIKOM, TIO3HAHUS, HAPYIIAThCd KOTHUTUBHBIE (GyHKUIUU (TaMATh, BHUMaHue). [
Takux JeTed C OOJBIION 4YacTOTOM XapakKTepHbl Hu3Kas obyuaemocms W
KOMMYHUKATHBHBIE MPOOJIEMbl. DTH HapyIIeHUs, JACOIOTHPYS YK€ Ha TMEPBOM TOIYy
KU3HH, MOTYT COXPaHATHCSA 6niomv 00 pauneu monooocmu [70, 75, 101, 152,
153, 212].

B ocHOBe mpencraBieHHBIX paccTpoicTB  aexkuT auchyskius [[HC,
dbopmupyromascss Ha (GoHE OTHOCUTEIHLHO HErpyObIX, HO JOCTaTOYHO MAacCIITaOHBIX

MaTOJOTUUYECKUX H3MEHEHUM MMapCHXHMbl TOJIOBHOI'O MO3ra, Tak HaBBIBaeMOfI,
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«HEKHCTO3HOH (POpPMBI MEPUBEHTPUKYIISIPHON JIEHKOMAISILIMMY», KOTOPasi, KaK MPaBUIIO,
coyeTaercs C ACPUIMTOM OOBEMOB CEpPOrO0 BEUIECTBA B KOpPE U TMOIKOPKOBBIX
CTPYKTYypax rOJIOBHOTO MO3ra. B Takux ciy4asix cepbe3HbIE JBUTATEIbHbIC HAPYIICHUS,
KaK MpaBWJIO, HE Pa3BUBAIOTCS, a KIMHUYECKHE MPOSBICHHUS OOJE3HU OOYCIOBIEHBI
HaJUYueM  TIOBEJEHYECKMX  PAcCCTPOMCTB,  IMOJUMOJAIBHOTO  CEHCOPHOTO U
KoTHUTHBHOTO nedunmra [52, 213]. Mopdonoruueckuii nedexr IIHC mnpu s1HX
pacctpoiicTBax, (OpMUPYACH B TMPOLECCE CO3PEBaHMS HEPBHBIX  CTPYKTYD,
JETEPMHUHHUPOBAH HAPYIIEHUEM IIPOLIECCOB MUEIMHU3aUMU npoBoasmux myted [IHC u
HEHPOHAJIbHO-aKCOHAIBHBIM  I€(DUIIUTOM, 3aTpParuBalOllMMU TajdamycC, THUIIOKaMIIL,
KOpPY, CTBOJ T'OJIOBHOI'O MO3Ta (CIYyXOBBIE siApa B TOM YHUCJE), MO3KEUOK, MO30JIHCTOE
Teno, Oasanpubie ranrauu [91, 155, 195, 199, 213].

AHTEHATAJIbHBI OHTOIeHe3 YEHMPAIbHO20 OmOoeld CLYX080U CUCTEMbl
HauMHaeTcs B /-8 HeJenb rectalMM, Koraa B 0o0JacTd  CTBOJIa  MO3ra
UACHTU(DULUPYIOTCS 3a4aTKH BCEX CAYX08bIX UEHMPOE U NPOGOOAUUX Hymeil.
CKkoIuleHHs KIETOK y Kpas CTBOJIa MO3ra OOO3HayaroT CIYXOBBIE $7Ipa, KJIETOYHBIE
AJIEMEHTHI TPANEUUEBUIHOTO Tena (OPMUPYIOT HEPEKPECT M JOCTUTAIOT CTPYKTYP
BEPXHEOJMBAPHOTO KOMIUIEKca. Jlpyrue Bocxopsmue B cocTaBe OOKOBOM METIU
HEPBHbIE KJIETKU MOAXOJAT K HIXKHUM Oyropkam uderBepoxonmusi. Okono 8-il Henenu
recTallid MajeHbKUIl Oyropok Ha 3aJHEW IOBEPXHOCTH Tajamyca MOXET ObITh
UACHTU(GULIMPOBAH KaK MEIMaJbHOE KOJIeHYaToe A1po. B mpomexyTke Mexay 9-ii u
13-ii HemenssMH Bce CTPYKTypbl CTBOJAa MO3ra YBEJIMYHMBAIOTCS B pa3Mepax, HO
MPaKTUYECKU HEe MEHAIOT (opmy. IIpu 3TOM HEHpPOHBI CIIyXOBOM CHUCTEMBI OCTAIOTCS
YpEe3BbIYAHO HE3pENIbIMU. AKTHUBHBIM POCT «CIYXOBBIX» HEWPOHOB (yBEIWUYEHUE
o0beMa IUTOIUIA3MbI, Pa3BUTHE BHYTPHUKJIETOUHBIX OpraHeiul) HaumHaeTcs ¢ 20-i
Henenu OepemeHHocTd. K 20-22 HemensiM y BcCeX KIIETOK MOSIBISIOTCS OTPOCTKH —
NepBbIC MPU3HAKU pa3BUBAIOIIUXCA ACHAPUTOB. B 24-25 Henenb HEHPOHBI CIYXOBOIO
NYTH y’K€ HECYT KaK He3pelble ACHIPUTHI, TaK U ObICTPO co3peBaroliie akconbl. K 26-i
HeJlesie JACHAPUTHI M aKCOHbl HANOMHHAIOT TAaKOBBIE Yy B3pOCIbIX. MCTOYHMKOM
3¢ pepeHTHBIX aKCOHATBHBIX TEPMHUHAJICH Ha HAPYKHBIX BOJOCKOBBIX KieTkax (HBK) u

BHYTPEHHUX BOJIOCKOBbIX kieTrkax (BBK) sBnsercs mnonynsuuss HEHpOHOB,
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pacnozararomasicss Ha nepudepun BepxHeoauBapHoro komriekca. K 22-if Henene stu
KJIETKU YK€ XOPOIIO UACHTU(DUIIUPYIOTCA, @ UX aKCOHBI PACIPOCTPAHIIOTCS K YJIHUTKE.
Ha 27-it Henmene OepeMEHHOCTH XOpOIIO 3aME€THA MUEIMHU3ALUS LEHTPATbHBIX
OTJZIEJIOB CIIYXOBOI'O IPOBOJSIIETO IYTH, KOTOPAs MPOCIEKUBACTCS B MpEAeIax BCETO
CTBOJIAa MO3ra M paCIpOCTpPaHSAETCS Ha CIyXOBYKO YacTh Tanmamyca. K cpoky
HOPMAaJbHBIX POJOB MPOAOJIKAETCS AKTUBHBIM POCT «CIYXOBBIX» HEUPOHOB: HX
pa3mepsl coctaBisitoT 50-60% oT pazmepoB y B3pocibixX. [IpogomkaeTcs MuenuHu3anus
MPOBOASIIMX MYTEW, HPH 3TOM YBEJIMYHMBACTCS IUIOTHOCTh BOJIOKOH M TOJIIMHA
MUEIMHOBOTO ciiost [157].

K 27 wHegensim OepeMEHHOCTH B TME€pEIHEM MO3IE€ YK€ OTYETJIMBO
BU3YaIM3UPYETCSl BUCOYHAS [0JI, a HPOHUKHOBEHUE a(p(EepeHTHHIX AaKCOHOB OT
Tajamyca B KOPTHUKAJIbHYIO IUIACTHHY OTMEYAEeTCs YK€ B 22-HEAEIbHOM BO3pacTe.
B Bo3pacte 25-27 Henenb akCOHbI HEMPOHOB HUKEIEKAIIUX OTAEJIOB CIyXOBOU
CUCTEMbI, KOHTAKTHPYIOIIME CO CIYXOBBIMH LEHTPaMH, OBICTPO YBEIMUYUBAIOTCA.
B nepuHaTaibHOM MEepHUOAE aKTUBHO PACTET BHUCOYHAS JOJS MO3ra, IpHU 3TOM YETKO
nuddepeHIUPYIOTCS IEpBUYHAs CIIyXOBasi KOpa B MONEPEYHOW BHCOYHOM M3BUIIMHE U
BTOpMYHAsl CIlyXOBas KOpa B BEPXHEW BUCOYHOM wu3BWIMHE. (OKOHYATEIBHOE
CO3PEBAHUE BCEX PETPOKOXJIEAPHBIX CTPYKTYP CIyXOBOI'O aHAJIM3aTOpa U UX CBS3EH B
3aBUCUMOCTH OT JIOKQJIM3AIUU JUTUTCS OT 6 MecsieB 10 12-16 ner GpakTuyeckoi Ku3HU,
3aKaHYMBAsICh B BBICIIINX CIIYXOBBIX IeHTpax [157].

W3510K€HHBIE BBILIE JIaHHBIE CBHJIETEIBCTBYIOT O TOM, YTO KOHEIL BTOPOIO
(24-26-s1 Henens) W TpeTUl TpUMeECTp OCPEMEHHOCTH XapaKTEPU3YIOTCS aKTHBHBIM
POCTOM «CITyXOBBIX» HEMPOHOB, CO3PEBAHUEM AKCOHOB U JIEHIPHUTOB, CTPEMHTEIIbHON
MHUEJIMHU3ALKUEN CIIyXOBOIO IIyTH, POCTOM CIIyXOBOW KOpbl. B mociennue 7 Henenb
BHYTPUYTPOOHOH >KM3HM B II€JIOM MPOUCXOJUT 3HAUYUTENIbHOE YBEIMYEHUE 00bema
TOJIOBHOTO MO3Ta, OBICTPBIM POCT €ro HEUpOHHBIX ceTeil. CremyeT OXKuJaTh, UYTO
noBpexaaromye GakTopbl, aCCOLMUPOBAHHBIE C HEJJOHOIIEHHOCTHIO, MOTYT OKa3bIBaTh
Ha  OTOT  TPOILIECC  HEraTUBHOE  BO3JCHCTBHE,  CHOCOOCTBYS  3adepoicke
Mopghonozuyeckozo co3pesanus (Ui GopMUpoBanulo NAMONI0SUYECKUX COCMOSHULL)

[IHC B menom [213], 1 1eHTpaabHBIX OTACIIOB CIYXOBOH crcTeMbl, B uactHocTH [80].
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Oto peanusyercs auchynknuei [[THC, paccMoTpeHHO# BhIIE, M, B TOM YUCIIE, MOKET
OTpa)kaTbCs Ha Mpolieccax GyHKIIMOHUPOBAHUSA CIYXOBBIX ITyTEeH U IIEHTPOB.

B mpomecce aHTe- M NOCTHAaTaJbHOIO OHTOTEHE3a, HapsiAy C AalbHEHIIUM
MOP(}OJOrMYECKUM Pa3BUTHEM MPOBOASAIIUX IyTEH M IIEHTPOB CIyXOBOW CHCTEMBI,
aKTHBHO IIPOTEKAET CO3peBaHue ee QYyHKIMN — npoyeccos evicuieli Hep8Holl 00pabomKu
38YK080U uUHGopmayuu. IDTA TPOLECCHl OMNPENEISII0T CIOCOOHOCTh YeNOBEKa K
JOKAIM3allud ¥ JlaTepaju3allii 3BYKOBBIX CTUMYIIOB; Aud@epeHruaniui 3ByKOB, TO
€CTh BO3MOXHOCTH OTJIMYaTh OJWH 3BYK OT APYrOrO; PaclO3HABAHUIO AKYCTUYECKHUX
CUTHAJIOB, TO €CTh CIIOCOOHOCTHM HWAEHTU(QUUUPOBATH CXOJICTBO U pa3jinyue B
NOCTYMAIOMIMX 3BYKOBBIX CTHUMYJIaX; aHAJIM3UPOBaTh BPEMEHHBIE XapaKTEPUCTHKHU
aKyCTHYEeCKOM HH(OpMaIuu, YTO BKIIIOYAET BPEMEHHBIC pa3pellleHHe, MACKUPOBKY,
MHTErPaliio, TOCIEI0BAaTEIbHOCTb, TO €CTh CHOCOOHOCTh ONPENEATh MOPSAOK
CJIEIOBAHUS 3BYKOBBIX CTHMYJIOB, HHTETPUPOBATH 3BYKH B CMBICIOBBIE KOMOHWHAIINH,
BOCIIPUHUMATh 3BYKM PpAa3[€IbHO MPH BBICOKOM CKOPOCTH UX MPEIbABICHUS;
BOCIIPUHUMATh PEIyLUPOBAHHYIO 3BYKOBYIO HWH(MOpManuMio, a TakXke 3BYKOBYIO
uH(OPMAIUIO B MPUCYTCTBUU KOHKYPUPYIOIIETO aKyCTHUECKOro ctuMysa. Hapymenue
OJIHOM WJIM HECKOJBKHX MEPEUUCICHHbIX (DYHKIMI cBUAeTeNbCTBYET 0 Hanmnuuu LICP
[75]. Kak yxxe yka3bIBaJIOCh BBIIIE, NEATCILHOCTh LEHTPAIBHBIX OTIEIOB CIYXOBOM
CUCTEMBI TECHO COMpsKEHa aHATOMHYECKH W (DYHKIIMOHAIBHO C JPYTUMHU BBICIIMMHU
KOPKOBBIMH (DYHKIMSIMH (TIAaMSITBIO, BHUMAaHHUEM, 00y4aeMOCTBIO, PeUbl0, SI3BIKOM) [66].
OpHako TOCKOJIBKY II€HTpalibHasg aKycThueckas (CeHcopHas) oOpa0oTKa 3aHMUMAaeT
0oJiee HU3KYIO CTyII€Hb B Mepapxuyeckod cTtpykrype oOpadotku B [IHC, B pamkax
[HCP He paccmaTpuBarOTCS HAPYILICHUS, B OCHOBE KOTOPBIX JIEKAT MPUUYUHBI
SI3BIKOBOI'0, KOTHHTHBHOTIO (MJIM HMHOI'O, C HHMH CBS3aHHOIO) IPOMCXOKIACHHUS [75],
XOTSl BCE€ OTU TMATOJIOTMYECKHUE COCTOSIHMSI MOTYT CYIIECTBOBaTh OJHOBPEMEHHO.
Konnentyansno IICP B kontekcre panHero ontorene3a I[HC B nHacTosimiee Bpems
paccMaTpUBalOTCSl ¢ HECKOJNbKMX Touek 3peHusi. C omnoit croponsl, LICP moryr
pacUEHUBATBCS KaK OOUH U3 CUMNMOMOE IIHPOKOTO CHEKTpa PACCTPOMCTB BhICIIEH
HEPBHON JESATENIbHOCTH, OOYCIIOBJICHHBIX HApPYIIEHUEM B ICHUXOHEBPOJOTHYECKOM

pazButuu. C Apyrou, mpeanosaaraercs, YTo COCTOSTENbHOCTh MPOLIECCOB LIEHTPATbHOU
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aKyCTHYECKOH O0OpPa0OTKU MOXKET .J1edcamv 6 OCHO8e TOJIHOIIEHHOTO CIIyXOPEueBOrO
pa3BUTHSA, OBJIAJICHUS SI3bIKOM, criocoOHOCTH K oOydenuto [80, 100, 113, 160]. Bromxe
BEPOSITHO, YTO 3TH MOAXObI JOTONHAIOT APYT Apyra. IIoCKOJIbKY HU OJHA M3 MO3HIUH
Ha CErojIHA HE MMEET JOCTAaTOYHOM J0Ka3aTeJdbHOW 0a3bl, 3TOT BOMPOC Tpedyer

I[EU'II)HCI‘/IIIHCI‘O ACTAJIbHOI'O U3YUYCHUA.

1.2 KNMHHUKO-)INAEMHOJIOTHYeCKHE ACHEKThI

HEHTPAJBHBIX CJIYX0OBBIX paCCTpOﬁCTB

[{eHTpalIbHBIMH CIIyXOBBIMU PAcCTPOMCTBAMHM HA3bIBAIOT TAaKWE HapyUICHUS,
KOTOpbI€ OOYCJIOBJICHBI TMATOJIOTHEH PaA3JIMUHBIX CTPYKTYp CIYXOBOW CHCTEMBI,
JIOKQJIM30BAaHHBIX B TOJIOBHOM MO3r€, HauuMHas OT YJIHWTKOBBIX SIIEp U 3aKaHYMBAs
CIIyXOBOW KOpoOil. B aHIos3pI4yHON JUTEepaType Ajid 00O3HAYE€HHs] 3TOM MATOJIOTHH
npuHiaTo ucnoib3oBatk TepmuH (Central) Auditory Processing Disorders wmm
aoopesuarypy (C)APD. Ilpu sTOM, Kak moguepkuBaeT AMEpHUKAHCKas aKaJIeMHus
aynuosoruu, TepmuH [{CP nybnupyercs OOMbIIUM KOJIMYECTBOM JPYTUX TEPMHUHOB,
TaKuX KakK KOPKOBas IIyXOTa, CIOBapHas TIIyXOTa, LEHTpalbHas TJIyX0Ta, CIyXOBas
arnosus [75, 150].

Hcmopua uzyuenus 1ICP yxomut cBoumH KOpHsSMU K KoHIy XIX — Hauamy
XX Beka U CBsi3aHa, MPEXKJIE BCETro, C UCCIASAOBAHUSIMHU TaKUX CIICIIMAIMCTOB B 00JIaCTH
HeBposiornu, kak [lone bpoka, Kapn Bepnuke, J[)xon Xpronunrc J[>kekcoH, 3UrMyH
Opeiin. Tepmun «lleHTpanbHbIe CIYXOBBIE PACCTPOMCTBA» BIEpPBbIE ObLT MPEAJIOKEH B
cepenune 50-x romoB XX Beka amepukaHckuM uccienosarenem H.R. Myklebust,
KOTOpBIM paboTan Haj mpobsieMoit TpyaHocTed oOyuenus y aeteit. B 1954-55 rr.
rpyla WTaJbIHCKUX HCCIenoBaTenel moj pykoBojactBom E. Bocca npenmoxuna
CCHCUOWJIM3UPOBAHHONW TECT C WCIOJIB30BAHUEM HMCKOKECHHOW (3aMEIJICHHOW WM
YCKOPEHHOM) peuH JUIsl BBISBJICHUS HAPYIICHHUHA B CIIyXOBOM Kope. CIeayIoniuM 3Tarom
CTaJI0 UCCJEJIOBAaHME JUXOTUYECKHX CBs3el, dYTO MOTpeOoBajIo pa3pabOTKu

cooTBeTcTBytomux TectoB. B 1958 roay D. Broadbent npemmoxun ugucmoBoii
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JTUXOTUYECKUH TECT, MTUPOKO HCIIONB3YyEeMbI U B HAIM THU. [103xke ObLIH Tpe1IosKeHbI
U IpyTrye TUarHOCTUYECKUE TECTHI, B TOM YWCIE, JUIsl OIEHKH BPEMEHHON W 9aCTOTHOM
paspemaroiieii  ciocoonoctu [73, 142]. OmHako, HECMOTps Ha JABHIOK HCTOPHUIO
W3YYCHMs, MHOTHE BOTPOCHI, kKacaromuecs [[CP, 1o HacTosiero BpeMeHn oCTaloTCs HE

SICHBIMH U SIBJISTIOTCS IIPEAMETOM JalbHEHINX rcciaenoBanuii [150].

1.2.1 Pacnpocmpanennocms 4eHmpaaibHbIX CAYX08bIX PACCMPOIICHE

Ceenenus o pacnpocrpaneHHocT [ICP moctaTouHO pasHOpEUYMBHI, UTO CBS3aHO
KaK CO CXOXECThIO CHMIITOMOB TPH PsII€ APYTHX MATOJOTHUCCKUX COCTOSIHHM, TaK U C
OTCYTCTBHEM €JIMHOTO IOJIX0/Ia K BBISBJICHHIO JAHHOTO paccTpoiicTra [85].

F.E. Musiek, G.D. Chermak (2014), ocHoBbIBasichb Ha pe3yJbTaTaXx CBOHUX
MCCIIEIOBAHUM, MPOBOIMUBIIKXCA ¢ 1997 ropa, OLEHMBAIOT YacTOTY BCTPEYAEMOCTH
LCP y demeii xax 2-3%, ipu 3TOM y MaJbYMKOB JaHHOE HAPYIICHUE BBIABISETCA B JBA
pasa Jaiie, yeM y aeBouek [168]. Heckonbko unabie cBenenus npuBoaut U.B. Koponera
(2000), ormeuaromiasi, uro 10-12% nereri crpamator L[CP [21]. Tlo mHeHHIO ke
D.E. Bamiou u coagt. (2001), B Toii nnu uHol Mepe BoipakeHHbie LICP numerot mecto y
7% nereii [61].

Cpenu e3pocnozo nacenenusn, no nanuasiMm J.C. Cooper, G.A.Gates (1991),
pacnpoctpaneaHocts I[CP Bospactaet g0 10-20% [83]. OcobeHHO BBICOKA YacTOTa
BcTpeyaecmoctr L[CP y nuim moxkuioro u crapyeckoro Bospacta. B.A. Stach u coast.
(1990) obOnapyxumu te wiu unbie nposeiaeHus L[CP y 70% B3pocibix, aull crapiie
60 ner, BXOOMBIIMX B KIMHUYECCKYIO TPYIIy, NPUYEM C BO3PAcTOM HX YacTOTa
Hapactana: eciau auua 50-54 jger umenu LICP B 17% ciywaes, To crapme 80 ner — B
95% [187]. Ilo maunem JI.E. TomoBanoBoit u coaBr. (2014), y 31% wucnbITyeMbix
CTapIIUX BO3PACTHBIX I'PYII O€3 BBIIBICHHON TYTOYXOCTH UMEIH MECTO, TEM HE MCHEE,
KajJo0bl HA CHIDKCHHE CIIyXa, YTO aBTOPHl OOBSCHSIOT HApYyIICHUEM PEUeBOU

pa30opurBOCTH Ha ()OHE M3MEHEHHH IICHTPabHBIX OTAEIOB CIyXoBO# cuctembl [40].
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Ascrpaymiickue uccienoarenn M. Golding u coasr. (2004) Takke MOITBEPKIAIOT

yBenuueHue 4actorsl BerpedaemocTH LICP ¢ Bo3pacToM M OTMewaroT npeobiajaHue

MYJKYHH C TaHHOH martosoruei [176].

1.2.2 Dmuonozun yenmpaibHplX C1YX06bIX PACCIMPOIICH G

HpI/I‘{I/IHLI IMOopaXCHUA  OCHTPAJBbHBIX  OTACIOB  CIYXOBOI'O  aHAJIIM3aTOpa

pazHooOpasubl. [Ipu co3pganuum stronornueckoit knaccudukaruu LICP npenmoxeHo

Heckobko moaxoaoB. D.E. Bamiou u coast. (2001) mpemnoxunu pasaenats LICP mo

IIPUYNHC BO3HMKHOBCHHA Ha 1) BBI3BBAHHBIC HCBPOJIOTUYCCKUMU COCTOSHUAMU,

2) BCIIEAICTBHE OTCPOYCHHOTO CO3PEBaHMS CIIYXOBOW CHCTEMBI; 3) H3-3a aHOMAJHUIA

passutHs [61].

bputaHnckoe 00111€CTBO ay/IHOJOTOB BbIAEIAET TPU OCHOBHBIX Kateropuu LICP:

1) BeCcTBHE pacCTPOMCTBA pa3BUTHS; 2) MPHOOPETCHHBbIC (HAPYIICHUS COCTOSHUS

[IHC); 3) BropuuHbie (BcieacTrue nepudepuueckoi Tyroyxoctu) [71].

Haunbonee uvacto B nuTepaType ONUCHIBAIOTCS CIEAYIOIIME MNaTOJOTHYECKHE

COCTOsIHUS, criocoOcTByomue paspututo LICP [79, 168]:

uH(pEKIMOHHBIe 3a0oyieBaHus (MEHUHIUT, TepIEeCHBIN 3HIe(amuT, O00JIe3Hb
Jlaiima);

WHTOKCUKAIIMM  HEWPOTOKCHMYHBIMU  XUMHUKATaMH, TSOKEIBIMA  MeETaJlaMu
(cBUHEIL, PTYTh);

TpaBMbI F'OJIOBHOTO MO3Ta;

HOBOOOpPa30BaHUs FOJOBHOTO MO3ra;

HEWpOIeTeHEPATUBHBIC TPOIIECCH (HAMPUMEpP, PACCESHHBIN CKJIepo3, O0Je3Hb
Anbrreiimepa);

epeOpoBacKyIsIpHbIE OOJIE3HH, HAPYILIEHUSI MO3TOBOTO KPOBOOOPAILICHHUS,
MEeTa0O0JIMYECKUE HAPYILIECHNUS;

BOo3pacTHble u3MeHenus B [IHC;
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® BO3JICMCTBUE LIyMa;
¢ snuencus, cuaapom Jlannay-Knedduepa,
® BpOXKJICHHBIE aHOMAJINU;
® HEJOHOILIECHHOCTD;
® [ICUXUYECKHE paccTpoicTBa (IM30ppeHus, OUMOISPHbIE PACCTPONCTBA);
® XpoHHUYECKas nepudepuueckas MmoTeps ciyxa ¢ pa3BUTHEM BTOPUUHOU CIIyXOBOM

JenpHUBaLUU.

JlokazaHo, 4TO OiumenbHoe CHUMCEHUe CyXa TPUBOIUT K H3MEHEHUSM B
LEHTPAJIBHBIX OTAENAX CIYXOBOW CUCTEMBI. ITO KAaCaeTCs HE TOJBKO CEHCOHEBPAIBHON
TYroyxoctd, Ho u KoHAyKkTuBHOW [120, 168]. ®@.A. Ceipoexkun u coasT. (2016),
UCIOJIB3YSl METOJIbl HEWPOBHU3yalU3allid, BBISIBWIM W3MEHEHHUS B CEpoM M OeiaoM
BEIIECTBE  TOJIOBHOTO  MO3ra,  CBHJETEIbCTBYIOIIME O  MHKPOCTPYKTYpPHOMR
peopraHu3alid B IEHTPAJIBHBIX OTHENaX CIYXOBOM CHUCTEMBI Yy Cia0OCHbIIIAIIMX
NAIMEHTOB C Pa3IMYHBIMH XPOHUUECKUMHU 3a00JieBaHUAMU yXxa [29].

JlnuTenbHOE 6030eiicmeue wiyma CpeaHEW WHTCHCUBHOCTH, HE BBI3BIBAIOLIETO
pa3BUTHUs NepUPEpUIECKOl CEHCOHEBPAIbHON TYTOYXOCTH, TEM HE MEHEE, MOBPEXKIAET
LHEHTPAIbHYIO CIYXOBYIO CHCTEMY, HOpPHUBOAS K Je(UIHUTY YacCTOTHO-BPEMEHHOMU
00pabOTKHU ¥ pa300PUMBOCTH peud B 1ryme [174].

K ceHcopHomy neduuuty, 3arparuBarolieMy Kak nepudepuueckue, Tak HU
LEHTPAJIbHBIE OT/IEIBI CIIyXOBOM CUCTEMBI, MOTYT MPUBECTH MPAEMbI TOJIOBHOT'O MO3Ta,
naxe HeOospiue. OCOOEHHO YacTO TPaBMHUPYETCS MO30JUCTOE TENO BCIEICTBUE
aKCOHAJIBHOI'O PAa3pbIBa MPHU HEOJHOBPEMEHHOM YCKOPEHHH IOJYLIAPUM IPU TPaBMeE
[194]. Ho naxke mpu TakuxX TpaBMATHYECKUX MOBPEKIACHUAX, KOTOPHIC HAMPSMYIO HE
3aTparuBalOT CIyXOBbIE PETMOHBI TOJIOBHOTO MO3ra, B HUX MOTYT IPOUCXOIUTH
U3MEHEHUS] BCJIEJCTBUE JEreHepallud AaKCOHOB Ha NPOTHKEHUU U TUIACTUYECKUX
W3MEHECHUU.

[Ipeapacnonararommmu  pakropamu 111 pasButus  L[CP, Hapsamy ¢
3a0o0seBaHUsIMHU, BbI3bIBatoliuMu nopaxkeHue [[HC, sBisdroTcs Takke 3ajepikka WId
NaTOJIOTMYECKUil xapakTep co3peanus ctpyktyp LIHC B npouecce onmozenesza, o uem

ropopuiiock B pasnene 1.1.3. Eciu LICP neGrotupyroT B mepuoj paHHEro JeTCTBa,
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TO, C OOJBIION JOJIell BEPOSITHOCTH, OHM MOTYT OKa3bIBaTh HETAaTHBHOE BIMSHHE Ha
MpoIIecChl cTaHoBNeHUs peud u s3bika [113]. Puck pannerr manudecranuu [[CP, a
TaK)K€ MX COYETaHHUS C KOTHUTHMBHOW HEJOCTATOYHOCTHIO, BBIIIE Y HEAOHOIICHHBIX
JIeTei, 4To 00YCJIOBIEHO HapyIIeHHEM HOPMaJbHBIX TpoleccoB GopmupoBanus [THC
[80]. Ilockombky 00BeKTHBHO (MOp(OJOTHUECKH W  HEHPO(PHU3NOIOTHUCCKH)
MOCJIE/ICTBUSI HEJAOHOIIEHHOCTH MOXHO HAOMI0AaTh C POXKIEHUS U B TEUYCHUE
nutenbHoro Bpemenu [101, 146, 170], He MCKIIFOYEHO, YTO B PsJC CIydacB B OCHOBE
[ICP, nuarHOCTHpYEMBIX y B3pOCIbIX, MOTYT JIeKaTh HApyIICHUS aHTE- U PaHHETO
ITOCTHATAJIBHOT'O OHTOT€HE3a LIEHTPAIBHOU CIIyXOBOM CUCTEMBI.

Nsyuenune cenemuueckux npeonocvtrox 1ICP Haxomutcs Ha paHHUEH CTaJuH,
OJIHAKO HAKAIUIMBAIOLIUECS JIMTEPATYpPHBIE NAHHBIE CBHUJIETEIBCTBYIOT O T'€HETHYECKHUX
OCHOBaxX HEKOTOPBIX CIEHU(PHUUECKUX MPOLECCOB OOpabOTKH CIIyXOBOM HH(pOpManuu
(Hampumep, TUXOTUYECKOTO CIyIIaHus, aMmy3un). Hapnumep, co)KHOCTH ¢ TOHUMaHUEM
peur B IIyMe€ MpPU HOPMAJIBHOM OCTPOTE CclyXa SBISIOTCS HauWOOJee YaCThIMU
NEPBUYHBIMU TPOSBICHUSAMHU aJPEHOJEHKOAUCTPOPHH, CBSI3aHHOW € X-XpOMOCOMOMU
(X-ALD) — peaxoro MeTaboau4ecKoro 3a00eBaHus, IPUBOISIIICTO K JACMHETHHU3AINN
[168]. Tlpu PAX6 myTarusx ObLIM BBISBICHBI HAPYIICHUS MEXKIOIYIIAPHOU IMepeaadn
3BYKOBOM WH(MOpMAIUU, TOATBEPKICHHBIE TOBEICHYSCKUMU TECTaMH M JaHHBIMU
MarHUTHO-pe30oHaHcHO# Tomorpaduu (MPT) [59].

B xauectBe BaxHOro ¢pakmopa pucka passutus L[CP mHOrMMHM aBTOpaMu
paccMaTpHUBAIOTCS HAPYIICHWS KOTHUTHBHOW (yHKiuu. Hampotus, Takue (akTopbl,
KaK CepJIeYHO-COCYIUCThIC 3a00JIeBaHuUs, TMA0ET, MOTPEOJIEHUE AJIKOTOJIs, COLUATIbHBIN
CTaTyC | YCJIOBHUS HU3HH, HE BIIUAIOT Ha pocT BeIpaskeHHoctr LICP [74].

B 3akimoueHue ciemyeT OTMETHTh, YTO, HECMOTPS Ha OOWIIME BBISBICHHBIX
HEraTUBHBIX ()AaKTOPOB, BIUSIONIMX Ha LEHTPaJbHBIE OTIEIbl CIYXOBOW CUCTEMBI, B
OONBIIMHCTBE CIIy4aeB YCTaHOBUTH KOHKpeTHyo mpuuuHy [[CP He mpeacrammsercs

BO3MOKHBIM [168].
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1.2.3 Knunuueckue nposaenenus yueHmpauibHbvlX CJ1YX08bIX PACCMPOUCE

Knunnueckas kaptuna npu LICP otnnyaercs MHOrooopasuem, 4to 00yciIoBIEHO
aHaTOMO-(PYHKIIMOHAJIBHBIMU  OCOOCHHOCTSIMM  LICHTPAJbHBIX OTHEJIOB  CIyXOBOM
CUCTEMBI. B CBA3M C NMEPEKPECTOM CIYXOBBIX MYTEW OT MPABOrO U JIEBOTO yXa BBIIIE
YIIUTKOBBIX SII€P, AJI LEHTPAIbHBIX MOPAXEHUW, B OTIMYME OT MATOJIOTUU YJIUTKH U
CIIyXOBOT'O HEpBA, HE XapaKTepHA MOJIHAS TIIyX0Ta, XOTs MOTEPS CIyXa C TOU U IPyroun
CTOPOHBI MOKET CYIIECTBEHHO pa3nuyarbcs. bosee rirybokue HapyleHus ciiyxa MOTYT
BO3HUKHYTh, €CJIM MATOJOTUYECKUI OYar JIOKAJIU3YeTCs Ha yYacTKE CIyXOBOTO IYTH,
MPEICTAaBICHHOM OJTHUM KOMIAKTHBIM ITy9KOM, KaK 3TO, B YACTHOCTH, HIMEET MECTO B
JaTepaibHOM MeTiie, B OOKOBOM KOJICHE BHYTPEHHEH Karcyibl B 0O0JAacTH MEXIY
HIDKHUMH OyrOpKamMH 4eTBEPOXOJIMUS U BHYTPEHHUM KOJICHYATHIM TeloM. HacTo mpu
XOpOIlIe CIOCOOHOCTH BOCIPUHUMATh MPOCThie 3BYKH y marueHToB C LICP umerorcs
npoOJieMbl C pacrno3HaBaHUEM OO0J€€ CIOKHBIX CUTHAJIOB, TPYIHOCTH B OOy4YEHUH,
KOMMyHUKau. Ilpu sTomM neduuur HelpoHanbHOW O0OpabOTKM aKyCTHYECKON
uHbOpMallMu pPa3BUBAETCS BHE 3aBUCUMOCTHM OT HaJU4Ms JIPYTrUX HapylIeHUH,
Hampumep, CcuHApoma  JeduiuTa  BHHUMAaHUS, KOTHUTHBHBIX  pacCTpOICTB,
THIEPAKTUBHOCTH M CBSI3aHHBIX C 3TUM (aKTOPOB, XOTSI B HEKOTOPBIX CIydasX MOXKET C
HUMH coueTaThesi. OcOOCHHBIE 3aTpyIHEHUSI BO3HUKAIOT B MOHUMaHUM peyd Ha (poHe
noMexHu, B 00paboTke HeBepOanbHOW HH(OpPMAIUMU, YTO, HECOMHEHHO, BJIMSET Ha
Ka4eCTBO JKU3HU W colnaibHble GpyHKIuu [8].

Jns LICP xapakTepHbl CIICAYIONIME KIMHIHUECKUE MPosiBiieHus [76]:

® TPYIHOCTH BOCIPHITHS PEUX B ITYMHOW 0OCTaHOBKE;

e MpoOJIEMBI C JOKANU3aMENd NCTOYHUKA 3BYKA;

® TPYIHOCTH IIPH Pa3roBOpe 1o Tenedony;

® CJIOXHOCTHU BOCHPUATHUS OBICTPOM peuH;

® HeaJleKBaTHas peakius Mpu OTBETE Ha BOIPOCHI;

® YacToe MepecnpanmBaHue, npocbda nepedopMyIupoBaTh CKa3aHHOE;

® TPYIHOCTHU CIEA0BaHUS BepOaTbHON HHCTPYKIIUH;
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® CIOKHOCTH C yAep>KaHUEM BHUMaHUS,
® TPYIHOCTH WA HECIOCOOHOCTh OOHAPYKWUTh HE3HAUWUTEIHHBIC W3MCHCHUS B
WHTOHAIIUH, KOTOPHIE JIE)KAT B OCHOBE IIYTOK, IOMODA,
® CJIOXXHOCTM TIPU H3YYECHUU HMHOCTPAHHBIX SI3bIKOB MIJIM HOBOTO PEUEBOIO
MaTepuasia, 0COOEHHO TEXHUYECKUX TEPMHUHOB,;
® HU3KHUE CIIOCOOHOCTHU K MY3bIKE, TIEHHUIO;
® TPYIHOCTH B 00y4YCHHH (B TOM YHCJIC, IPOOIEMBI C YTCHUEM U ITUCHMOM).
[TockonbKYy ONHUCAHHBIE CUMIITOMBI HEPEAKO BCTPEUAIOTCS M MpPU JPYrUX
MaTOJOTUYECKUX  COCTOSIHUSIX, HEO0OXOJUMO TIpOBEJCHUE OughghepenyuanvHoi
ouaznocmuku. Yamie Bcero mpoBoauTcs nuddepeHImabHblil JMarHo3 co CIETYIOIIMU
3a0oneBaHusIMU:  Tiepudepudeckas  moTeps  ciayxa, 3a0ojieBaHus  MPOuUiIs
ayIUTOPHBIX HEUpOMaTUii, HapylIeHUs MaMATH, ayTU3M, HapYIIEHUS PEYEBOro

Pa3BUTHA, ,He(bI/II_[I/IT BHHUMAHNA, CHHIPOM THIICPAKTUBHOCTH, HAPYIICHHNC KOTHUTHBHBIX

byHKIWMit [66, 73, 168].

1.3 /IluarHocTuKa HEeHTPAJbHBIX CJIYXOBBIX PACCTPOIiCTB

Ha cerogusimiHuii JIeHb B MHUpE HE CYIIECTBYET €AWHBIX CTAHIAPTOB IMpHU
nuarHoctuke [{CP, X0Ts npeaiokeHo HeMalo METO0B, MO3BOJISIONINX C TOW WJIM UHOU
CTEIEHBIO JOCTOBEPHOCTH OIPEACIUTh YPOBEHb MOPAXKEHUS CIYXOBOI'O aHajIu3aTopa.
B cBs3u Cc OBICTpIM TEXHUYECKHM TpOrpeccoM OaTapesi TECTOB IO OILICHKE
GYyHKIIMOHUPOBAHUSI  IEHTPAIBHBIX ~ OTJEJIOB  CIYXOBOW  CHUCTEMBI  TTOCTOSIHHO
coBepIIeHCTBYeTCs. B HacTosiee Bpemsi IPUHSATO BBIJEIATH YETHIPE OCHOBHBIX T'PYIIIHI
uccnenoBanuit mpu aquarnoctuke L{CP: 1) cOop xano0, aHamHe3a; 2) ayAHu0JIOrH4ecKoe
TECTUPOBAaHUE C WCIOJB30BAHUEM CYOBEKTUBHBIX U OOBEKTHBHBIX METOJUK;
3) noromeanyeckoe O0OCIEOBaHUE C OICHKOW pPEYEBBIX M SA3BIKOBBIX HAaBBIKOB
(ucnonp3yeTcs, TJIaBHBIM 00pa3oM, B JETCKOM mpakTuke); 4) oOcienoBaHue ¢

HUCIIOJIB30BaHHUEM METOJ0B HeﬁpOBH3yaHH3aHHH.
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[Tockonpky knuHuueckas kaptuHa npu LICP  moxer ObITh cxomHa ¢
IIOBEJICHYECKUMH OTKJIOHCHHUSIMM W JPYTMMH HapyUICHUSMH, YIOMSHYTBIMHU BBIIIE,
nocraHoBka guar”osa LICP Bo3MoOXHa JIMIOb IIPU  KOMHJIEKCHOM hOOX00e C
IIPUBJICYEHUEM PA3JINYHBIX CIIELMAIMCTOB: ayJUOJIOTOB, HEBPOJIOTOB, & Y JIETEH, KpOMeE

TOIo, €IC U IICUXOJIOT OB, JIOTOIICI0B, CIICTIMAJIBHBIX IICIaroroB.

1.3.1 Coop »ncanod, anamnesa, oyenka nepughepuyueckozo 36eHa

CleXOGOii cucmemol

Hauunaercs mponecc mauarHoctuku I[ICP ¢ TmarensHoro cbopa kaioo,
aHamHe3a. IIpu sToM Mo)keT OBITH MOJy4YeHa LiEHHAas HHQpOpMalHs, MO3BOJISAIOLIASL
BBISIBUTH BO3MOXKHBIE NpuuuHbl LICP, a Takxke Bnusaue L{CP Ha comnumanbHbie GyHKIIUN
Y KauyeCTBO JKM3HHM naruenTa [132].

Kanoower ipu LICP MoryT OBITH CIHEAYIOIIMMH: TPYIHOCTH BOCIPHUATHSA PEUd B
IIYMHOW 0OCTaHOBKE, MPOOJIEMBbI C JIOKATM3alMel NCTOYHUKA 3BYKa, TPYAHOCTH TPHU
pasroBope Mo TenepoHy, CIOKHOCTU BOCIHPHUATUS OBICTpOl peud, HeaJaeKBaTHas
peakuuss Ha BOIIPOC, YACTOE IMEpEeCHpallvBaHue, TPYAHOCTH TMpU CIEJOBAHUU
CIIOBECHOW HWHCTPYKIIMM W VyJACpKAHUW BHHUMAaHHS, HECIMOCOOHOCTh YJIaBIUBAThH
W3MCHCHUS B MHTOHAITUH, CIIOKHOCTH MPU N3YUSCHUU WHOCTPAHHBIX S3BIKOB I HOBOTO
pe4yeBOro MaTepualia, HU3KMe CIIOCOOHOCTH K MY3bIKE, TPYAHOCTU B OOy4Ye€HHUH (B TOM
qucie, Ipo0aeMbl ¢ ureHrueM, mrucbMoM) [36, 76]. HacTo mamueHThl Tak OMHUCHIBAIOT
CBOE COCTOsIHUE: «S HE MOHMMAIO0, YTO TOBOPSIT JIFOAM, KOTJA IIYMHO»; «S Cibliy, HO 5
HE TIOHUMAIO»; «5I HEe MOTy BCIIOMHUTh, UYTO MHE TOBOPHJIM, OCOOEHHO €CJIM 3TO Oblia
WHCTPYKIUS» U T.J. PoauTenu nerer ¢ NMEeHTPAIbHBIMUA HAPYIICHUSIMHU CITyXa OOBIYHO
OTMEUAIOT, YTO «PEOCHKY TSHKEJIO CKOHLEHTPUPOBATHCS», YTO «YUUTENS MOJI03PEBAIOT
y peOeHKa CHW)XEHHE CIyXa, HO OH BCEr/Ja YCHEIIHO MPOXOIUT ayAMOMETPUUYECKOE
o0cieIoBaHUEY.

[Ipu ayouonocuueckoit ouaznocmuxe 1ICP, mnpexnae Bcero, HEOOXOIUMO

OLIGHUTh COCTOSIHUE nepughepuueckoeo 36eHa CIyxoBoro anamuzaropa. K 6a3oBeiM
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METO/IaM HCCIIEAOBAHUS OTHOCSITCS: TOHAJIbHAS TTOPOTOBAsi ayJAMOMETPHS, PETUCTPAITUS
BBI3BAHHOM OTOAKyCTHYECKOW JMHCCHUH, HMIEAAHCHAs ayJAHuOMETpHus, pedeBas
ayJTUOMETpHUsl B THIINWHE, PETUCTpAIHs KOPOTKOJATEHTHBIX CIYXOBBIX BBI3BAHHBIX
noreHianoB. OnucaHWe OSTUX METOJWK IPUBOJUTCA B  MHOTOYHCIICHHBIX
pykoBozacTtBax [3, 26, 32, 35, 41, 43, 44, 117, 139]. CnexyeT OTMETHTbH, YTO Ha
OCHOBaHUM PE3yIbTaTOB yKa3aHHBIX METOJIUK MOXHO Mpeanoynoxuth Hamumuue L[CP.
OpHUM W3 TPU3HAKOB MATOJIOTUH IIEHTPAIBHBIX OT/IEJIOB CITYXOBOW CHUCTEMBI SIBIISICTCS
TOHAJIBHO-PEUEBasT MUCCOIMAIUS (CHHAPOM (POHEMHUYECKOW pPEeTrpeccuu), Koraa Ipu
OTHOCUTEJIBHO COXPAaHHOM TOHAJBLHOM CIIyX€ PE3KO CHIDKAIOTCS MOKa3aTelu peyeBOi
aynuomeTpun B TmmuHe [19, 22, 27, 28]. Baxnywo wuHpOpmanuio o0 ypoBHE
MOPAKEHUS CIIYXOBOW CHCTEMBI MOXKET JIaTh WIICIAHCHAS ayJIHOMETPHS, B YaCTHOCTH,
akyctuueckas pediekcomerpus [26, 44, 129]. Peructparus sddekra MmomaBiacHUs
OTOAKYCTUYECKOH ASMHUCCHU TIO3BOJISICT JeiaTh BBIBOABI O COCTOSHHH MEIHATBHON
OJIUBOKOXJIcapHOU crucTemsr [13, 17, 161].

CrieruanbHBIE METOJBI ayJAHOJIOTHUYECKONH OIIGHKH COCTOSIHUS YEeHMPALbHbIX
omoenog  CIyXOBOTO  aHajM3aTopa TOAPA3ACNSAIOTCA HAa  NCUXO0AKyCTHUECKHE

(cyOBEeKTHUBHBIC) U OOBCKTUBHBIC.

1.3.2 Ilcuxoakycmuueckue memoowvl UCC1E008aAHUA

BcenencTBrue anaromMuueckux 0COOEHHOCTEH IEHTPATBbHOM CIIYXOBOM CHUCTEMBI M
HaJU4Msl OOIIMPHBIX HEPBHBIX MyTeH mpolecc 0O0pabOTKU CIIyXOBOM HH(poOpMaluu
HEBO3MO)XHO OLICHUTH C MOMOIIBIO OJHOTO eIMHCTBEHHOro Tecta. [lo cytu, o6padoTka
3BYKOBBIX CHUTHAJIOB BKJIIOYAE€T HA0Op MOJIPOIIECCOB, HEOOXOAMUMBIX JJII HOPMAJILHOTO
noHuManus uHdopmaruu. Hapyiienue gaxe OMHOTO W3 ATHUX TMOIIPOIIECCOB MOMKET
npuBectu K pazputuio L{CP. I HaoGoport, mumib B penkux ciydasx narueHTtsl ¢ [[CP
UMEIOT HApYIICHHS BCEX COCTABIISIONIUX IMpoiiecca 00pabOTKM CIIyXOBOM HH(POPMAIIUH.
[Ipu aumarnoctuke LICP HeoOxomumo uccienoBaTh (GYHKIIMOHUPOBAHUE BCEX OT/IEIIOB

HGHTpaHBHOﬁ CHYXOBOﬁ CUCTCMbI, BKJIIOYasA BOCXOAIIUME IIYTH CTBOJIa T'OJIOBHOIO
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MO3ra, CIIyXOBble 00JacTH TajaMmyca, MEXMOJIYLIapHbIe CBA3H U CIYXOBYIO0 Kopy. s
3TOTO IMOCJE TIIATEIbHON OIICHKM COCTOSHUS Nepu(eprUuecKrX OTAETIOB CIYXOBOI
CUCTEMBI JIOJIKHBI IPOBOAUTHCS COOTBETCTBYIOIIUE MICUX0aKyCTHYECKHE
(CyOBEKTHBHBIEC) TECTHI M TI0 BOBMOXXHOCTH OOBEKTUBHBIC (DICKTPO(PU3NOIOTHICCKHUEL)
TecThl. Ilpu oOllEHKE TOJBKO OJHOW aHaroMuueckod oOjacTu, Oe3 uccienoBaHus
MHOXKECTBEHHBIX IMPOIIECCOB 00paOOTKM 3BYKOBOM HMH(OpMAIUU, €CTh PUCK CHU3UTh
3¢hGHEeKTUBHOCTh (T.€. UYYyBCTBUTEIBHOCTh W CHEIU(PUIHOCTH) OOCICIOBAHUS, YTO
NpUBEAECT K MOTEPE BAXHBIX CBEICHUN, HEOOXOIUMBIX IS TJIAHUPOBAHUS JICUCHUS
[20, 44, 79, 132, 168].

Takum oOpazoMm, g BeisiBaeHuss [[CP HeoOxoaumo wucmofib30BaTh HaOOp
pa3nuuHbIX TeCTOB. Ilpunyunvl nocmpoenus Oatapen INCUXOAKyCTHUECKHX TECTOB
cienyromue [76]:

1. Tlockombky IICP mnpencTaBisitoT TeTEPOreHHYIO TPYIITY MaTOJIOTHYeCKUX
COCTOSIHUM, Ba)KHO, YTOOBI MPH TECTUPOBAHUU MPOBEPSUIUCH PA3IUYHBIC YPOBHH U
MPOLIECCHI B IEHTPAJIbHOW CIIyXOBOM CHUCTEME.

2. Pexomenayercs BKIIIOYaTh B OOCJEIOBAaHHE KaK pPEUYEBBIC, TaK U HEPEUYEBBIC
TecThl. JloKazaHO, 4YTO 3aJaHus C BepOATbHBIMU M HEBEpOATbHBIMU CTUMYJIAMU
3aJICUCTBYIOT Pa3HbIE MEXAHU3MBI B IEHTPAJIIBHOM CIIyXOBOU cucteMme. [Ipu Bocnipusitun
pedeBoro curHana Tpedyercst 6oJiee CloXHasi YaCTOTHO-BpeMEHHasi 00paboTka; B psle
ciy4yaeB Ae(UUUAT LEHTPaJbHOM 00pabOTKM, OOHapyXMBaeMbli MpPHU BBINOJHEHUU
pEUEBbIX 3aJ]aHUM, HE BBISIBIISICTCS TIPU BBHITTOJIHEHUH MTOT0OHBIX HEPEUEBBIX 33/ IaHHM.

3. Hcnonp3yeMble T€CTHI TOMKHBI COOTBETCTBOBATH BO3PACTY MCIBITYEMBIX, UX
YPOBHIO MHTEIUIEKTa W PAa3BUTHS PEUYH, COCTOSHUIO Mepudepuyeckoro oTaesna
CJIyXOBOT'O aHAJIN3aTOPa, a TAKKE MOTUBUPOBAHHOCTH UCIIBITYEMBbIX.

4. TlocKoNbKY yCTaJIOCTh MU MOTHBALIMS BIIMAIOT HAa PE3ylbTaTbl TECTOB, BaXKHO,
YTOOBI PE3yNAbTaThl UCIOJIB3YEMBIX TECTOB MPETOCTABISUIM MAKCUMyM HH(OpMaIuu B
MaKCUMaJIbHO KOPOTKO€ BpeMs. TecTHpoBaHWE HE JOHKHO JJIUTHCS JIOJbIIE Yaca WU
JOJIKHO MPEPBIBATHCA JIsl OTAbIXA MAIIMEeHTA.

Crnenyer mNOMYEPKHYTh, YTO MHHUMAIbHBIA BO3pacT TECTHUPOBAHUS IS

OOJBIIMHCTBA MCHUX0AaKyCTHUEeCKHX TecToB o auarHoctuke L[CP cocraBnser 7 ner.
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B cBsi3u ¢ Tem, 4TO B BO3pacTe OT TPEX IO CEMHU JET MPOUCXOAUT OBICTPHIA POCT
MO30JIUCTOTO TeJla, HOPMATUBHBIE JaHHBIE OOJBITMHCTBA MCUXO0AKYCTUUYECKUX TECTOB Y
JIeTel JIOIIKOJILHOTO BO3pacTa MMEIT Ooibiioil paszbpoc. Ilostomy mns apereit no
7-8 ner nuarnoctuka [{CP, ocHOBaHHas Ha MCIOJIB30BAHUU MOBEJIEHYECKUX METOIOB,
JIOJKHA MPOBOJIUTHCS C 0COO0M OCTOPOXKHOCTHIO. B Mutamiem Bo3pacte NUarHOCTHKA
[{CP moeT BKJIIOYaTh UCMOJb30BAHUE CKPUHHUHTOBBIX MHCTPYMEHTOB U ONPOCHUKOB,
MO pe3yibTaTaM KOTOPBIX OINpPEAENSIeTCsl, OTHOCUTCS JU PeOCHOK K TpyIIe pUcKa Mo
[ICP. B nocnenneM ciyyae peKOMEHAYETCs TOCTOSIHHOE HAaOII0ICHUE.

[lepBble TOMBITKM OIEHUTh (YHKIMOHUPOBAHHE IEHTPAIBHOU CIyXOBOM
CHUCTEMBI C TIOMOIIIBIO TICHX0AKyCTHIECKUX METOAUK OoTHOCcATCS K 1950-M romam, xorma
rpyIina UTAJbIHCKUX HCClieqoBaTeneil mox pykoBojactsoM E. Bocca mposena omnbITH C
MCIIOJIb30BAHUEM TECTOB MCKa)K€HHOU peubto. C Tex mop ObLIo pa3paboTaHOo OO0JbIIOE
KOJINYECTBO TCUXOAKyCTUYECKUX METOJUK, Pa3IMYaloIIUXCAd IO TUITY BBISBISIEMOTO
neduiuTa, TPEAbSIBISIEMOr0 CTUMYJA, OILICHUBAEMOMY YPOBHIO MOpa)keHUsl. TecCThl,
MCMOJIb3yEMbIE B KIIMHUYECKOW TTpakTuke st auarHoctuku L{CP, MoxHO pasgenuTs Ha
HECKOJIbKO Kateropuii [168]:

1) TecThl OMHAYPATHLHOTO B3aUMOICHCTBUS;

2) TUXOTUYECKUE PEUCBBIC TECTHI,

3) MoHaypajbHbIC HU3KOM30BITOUHBIC PEUCBBIC TECTHI;
4) TeCThI MO OIEHKE YaCTOTHO-BPEMEHHOM 00pabOTKH.

TecTsl MO oOlleHKE CHOCOOHOCTEW K JIOKAJIM3allud HMCTOYHHMKA 3BYKa, TaKKe
KOHTPOJIMPYEMBIX LEHTPAJIBHOM  CIIyXOBOM CHCTEMOW, HE HAlUIM IIUPOKOTO

KIIMHHUYCCKOI'O IIPUMCHCHU .

Tecmut OunaypanvHo20 63aUMO00elCMEUs
B Tectax OuHaypalbHOro B3aMMOJEHCTBUS HH(OpMauUs NpPEabABISETCS Ha
KOKJI0€ yXO TIOCPEJCTBOM TOJOBHBIX  Tele(OHOB HE  OJHOBPEMEHHO, a
MIOCJICIOBATEIbHO, T.€. YacTh CTHMYyJia (HampuMmep, cioBa WM (pa3bl) MOCTYMAaeT B
OJTHO YXO, @ 3aT€M OCTaBILasICA 4yacTh — B ipyroe. [Ipu 3ToM orieHnBaeTcs cnocoOHOCTh

CJIIymaTeiisi MHTCTPUPOBATb CUTHAJIBI U ITPABUJIBHO BOCIIPOU3BOJIUTDH BCHO IMTOCTYIIUBIIY IO
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uadopmaruio [66]. OmauM ©3 BapuaHTOB JAHHOTO TECTHPOBAHUS  SIBIISIETCS
ayouomempus  uepedyioweticsi ounayparvio peuvio (4bP) [34, 45]. Cpenu
aHTJIOS3BIYHBIX TECTOB OMHAypajibHOro B3ammojeicTBus ommcanbl: CVC Fusion Test
(mecm CIUAHUSL «CO2NACHBIU-2TIACHBIL-CO2NIACHDBILLY), B KOTOPOM CJIOBO TPEIBSIBISICTCS
TaKUM 00pa30oM, UTO IJIACHBIC MOJIAIOTCS B OJTHO YXO, a COTJIaCHbIC — B ipyroe; Spondee
Binaural Fusion Test (BFT, mecm 6unaypanvrnozo crusnus 0syx cinoeos), Listening in
Spatialized Noise (LisN, crywanue 6 npocmpancmeenom utyme) u MHorue apyrue. I[pu
3TOM B Ka4eCTBE TECTOBOTO CTHUMYJIa MOXKET HCIIOJIb30BaThCs KaK PEUYCBOM, TaK M
TOHAJIBbHBIN curHai [168].

TecTsl omMchIBA€MON KaTEropu OLEHUBAIOT 3(PPEKTUBHOCTh OObEIUHEHUS
aKyCcTH4ecKoi MHGOpMAIIMK, TTOJTyYeHHOM OT 000X YIIIeH, pa3HsIIecs M0 BpeMEHH,
WHTEHCUBHOCTH WU 4actore. lIpeamonaraercsa, dYTo mOH00HOE OOBEAMHEHUE
uH(MOpPMAIKM TPOUCXOJUT B CTBOJIE TOJIOBHOTO MO3Ta, HA YPOBHE BEPXHEOJIMBAPHOIO
KOMILJIEKCa, TTOATOMY TE€CThl OMHAYPaTbHOTO B3aMMOACHCTBUS YYBCTBUTEIIBHBI, TIPEIKIC
BCETO, K hamonozuu cmeona [66]. OnHako W3BECTHO, YTO PE3YJBTATHl OOJBIIMHCTBA
JIAHHBIX TECTOB MOT'YT CHUXKATBLCS M TP KOPKOEblX Hapyutenusx [168].

B kadecTBe HEIOCTAaTKOB JaHHOW TPYIIIBI TECTOB MOXXHO OTMETHUTH JTOCTATOYHO
BBICOKYIO YYBCTBUTEJIBHOCTh K TMepUDEPUUIECKON TYroyxocTh M HEBO3MOXKHOCTH
OIICHUTH PE3YNIbTAThI C Pa3HBIX YIIEH MO OTAETbHOCTH, T.K. MEXaHU3Mbl OMHAYPATLHOTO

B3&PIMOI[CI>1CTBH5[ 3aBUCAT OT C6aHaHCI/Ip0BaHHOCTI/I BXOAHOIO CHI'Hajla C obonx

ymieit [168].

Jluxomuueckue peuesvle mecmul
[Ipu Juxomuueckom mecmuposanuu Ha KaxKJ0€ yXO Uepe3 TOJIOBHBIE TeIe(POHBI
OJTHOBPEMEHHO (T.€., IEPEKPhIBasi APYT JApyra) MOMAOTCS pa3HbIe 3BYKOBBIE CTUMYJIHI,
HampuMep, CIIOTH, OMHOCIOXHBIE CJOBa, 4yuciaa WM (paspl, 0OBIYHO C YpPOBHEM
rpoMkoctH, Ha 50 1b mpesbitratonum mopor cibimmmMocTr [98, 163]. IIpu 3ToM MOKHO
OLICHUBATh OUHAYPAILHYIO UHMeZpayulo, KOTJa UCTIBITYEMbIN JOJKEH TTOBTOPUTH BCE,
YTO OH CIIBIIIAT MPABBIM U JICBBIM YXOM B MPOU3BOJIBLHOM MOPSIAKE (CBOOOTHBIN OTBET),

nIn 61/lHayp(ZJle0€ pa3dejzeHue, KOTrJa UCIIBITYEMOI'O IMMPOCAT IMOBTOPUTH TOJIBKO TO, YTO
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OH YCHBIAT OJHUM, 3aJlaHHBIM HCCIEAOBAaTElIeM, yXOM (HalpaBJICHHBIA OTBET).
Bropoii BapuaHT OTBETa 3aJCHCTBYET HE TOJIBKO CIIYXOBBIE, HO U KOTHUTHUBHBIE 30HBI
roJIOBHOTO Mo3ra [84]. B 3To# cBs3M /s OIICHKH CIYXOBBIX (DYHKIIMI IesiecooOpasHee
UCIIOJIh30BaTh CBOOOTHBIN BapruaHT oTBeTa [54].

[IpensioxkeHO MHOXECTBO MOAUGPUKAIMN TUXOTUYECKHX TECTOB: UYUCTOBOL
ouxomuueckuti mecm [163], ouxomuueckuit mecm uoenmupuxayuu npeonoxcenuti [86]
u apyrue [19]. B macTosmmee BpemMs AUXOTHYECKOE TECTUPOBAHUE SIBIISETCS OJHHUM W3
CaMbIX paCIpPOCTPAHEHHBIX METOJIOB MCCIEIOBAHUS MEXKIOIYIIAPHOW acUMMETPHUH
peunr y 340pOBBIX JIFOJEH pa3HOr0 BO3PACTa U JIMI C MATOJOTUEN HEHTPAILHON HEPBHOM
cucrembl [19, 32, 168]. HamGonee vacto B KIMHUYECKOW IMPAKTUKE HCIIOIB3YeTCs
YHUCJIOBOW JUXOTUYECKUH TECT, B KOTOPOM HCIBITYEMOMY OJHOBPEMEHHO Ha 00a yxa
MIPEABSBISIIOTCS TMaphl JABY3HAYHBIX YHCEN. J[aHHBI TECT OTHOCHTEIHLHO YCTOWYUB K
BIUSHUIO  Tepudepuueckol  TYroyxoCTH, TaK Kak [MpeArnojaraer  ciadyro
JMHTBUCTUYECKYI0 HArpy3Ky, 4YTO IIO3BOJIIE€T MPUMEHSTh €ro B CKPUHHUHIOBBIX
uccienoBanusx [66].

Bo MHOrHX ncciaenoBaHMsIX MOKa3aHO, YTO MPU KOHKYPEHIIMU MEXIY MPaBbIM U
JEBBIM  KaHaJlaMHd  CIYyXOBOM  CHCTEMBl  OTMEYAeTCs  MNPEUMMYIIECTBO  yXa,
MPOTUBOIIOJIOKHOTO TOMY TMOJYIIApHIO, KOTOPO€ JOMUHHUPYET B 00paboTKe
MPEABIBISIEMBbIX CUTHAIOB. [1OCKOIBKY OOJBIIMHCTBO JIFOJACH SIBISIOTCS TMPaBIIIAMU,
IIEHTP PEeYd y HUX OOBIYHO HAXOJWTCS B JICBOM IONYIIAPHUH, W JIJIT HUX CBOWCTBEHHO
npeo0iaanie MPaBoOro CIyXOBOTO KaHama. JlaHHOe sIBIIEHWE TMOJIyYHJIO Ha3BaHUE
«(pdexra npaBoro yxa». OJHAKO NPEUMYILIECTBO MPABOIO yXa BCTPEUAETCS TOJBKO y
80% mpaBuIel, a LEHTP PEYM HAXOAUTCA B JIEBOM moJymapuu y 95% mnpaBopykux
monei. [IpuanHoi Takoro HECOOTBETCTBUSI MOXKET OBITh TO, UTO Y HEKOTOPHIX JIFO/IeH
MOP(OJIOTHYECKU TPe00IIaatoT UIICHUIIaTepaIbHbIC CIIyXoBbie myTH [11].

JluxoTrueckue TeCThl OTIIMYAIOTCSI BHICOKOW YYBCTBUTEIBHOCTHIO K TTOPAKEHUSAM
CIYX0601l KOpbl U MO30]IUCIO20 mena, B MEHBIIEH CTEIIEHW OHU YyBCTBUTEJIBHBI K
HOpPaXXEHUSIM Ha YPOBHE cmeo1a ronoBHOro Mo3ra [168]. Kpome Toro, ectb cBefieHUS O
BIMSHUM Ha PE3yabTaTbl AUXOTHYECKUX TECTOB COCTOSHUS J1€60i J0OHOU 001U

rosiopHoro mo3ra [90].
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[Ipu moOBpeXIEeHWN CIYyXOBOW KOpPHI B JUXOTHYECKUX TecTax HaOmIomaercs
nehuIUT KoHTpanarepaibHoro yxa [119]. TTockoabKy BOCXOASIIUE KOHTpaIaTepaabHbIC
NyTH TMpeoONagaloT HaJ HIICHIATePATbHBIMU, CUMUTAETCS, YTO TOBPEKICHHUE KOPHI
OHOTO TIONYyIIApUS BEACT K HEAOCTaTouyHO A(P(HEKTUBHON CTUMYISAIHHA KOPHI
KOHTpaJIaTepaIbHBIM yXOM. [Ipy MOTHOM yaaneHuu CIIyXOBOM KOPBI OHOTO TOTYIIAPHS
HaOJIOZIaeTCsA yracaHue OTBETOB C KOHTpajarepainbHoro yxa [89]. Ilpm maromoruu
CTBOJIa, HA0OOPOT, OTMeYaeTCcs AePHIMT HICHIaTepalbHOro yxa [163], HO maHHBIHI
ahdeKT He TaKk TOCTOSHEH W 3aBHCHT OT JIOKAJIW3alMk TIOBPEXKIeHUs. B psme
WCCJICMOBAaHUN  TPOJEMOHCTPHPOBAHA CBA3h AHOMAJIBHO BBICOKOW  MEKYITHON
ACUMMETPUHU OTBETOB B JIUXOTHYECKHX TECTaX C HEBPOJOTHUYCCKUMHU HApPYIICHHUSIMH,
3aTparvBarOlMMUd  MO30JUCTOE TEJIO0, B TOM YHCJE, y TMalHMEHTOB C PAaCCESHHBIM

ckieposom [145].

MonaypanbHsle HU3KOU30bIMOYUHBLE peuesble MeCmbl

[TocpencTBoM MOHaypadbHBIX HU3KOM3OBITOYHBIX PEUYEBBIX TECTOB OIEHUBACTCS
CIIOCOOHOCTh CITyXOBOM CHCTEMBI BOCCTaHABIMBATH WU 3aMOJHATH IPOMYIIEHHBIC
KOMIIOHEHTHI (Hampumep, QOoHeMbl, cliord, ciaoBa). K HUM oTHOCATCS uccienoBaHUs
UCKaXCHHBIMU PEYEBBIMU CUTHAJIAMH, NPOLICAIIMMU uepe3 (UIbTPbl C Pa3IUYHOU
4acTOTOW cpe3a (uarie — HU3KOYaCTOTHBIE), CUTHAJIAMU C H3MEHEHHBIMU BPEMEHHBIMU
XapaKTEePUCTHUKAaMU (HAIpUMEp, YCKOPEHHOW pEUbl0), a TaKXKe Peublo Ha (pOHE IIyMa.
B ykxa3zaHHO#l ©6aTtapee TECTOB OLIEHMBAETCS CIYXOBOE BOCCTAaHOBJIEHUE (CIIOCOOHOCTH
NOHMMATh II€JIOE CJIOBO WJIM BBICKA3bIBaHUE, KOIJa €ro 4acTb NpPOMylLIeHa) WIU
CIOCOOHOCTh BBIZCIATH ONpEIC/ICHHbIC CHTHAIBI M3 IrymoBoro ¢ona [9, 25, 136].
OCHOBHBIE BHUIBI HCIOJB3YEMBIX B HAIIM JHU MOHAYPATbHBIX HHU3KOU30BITOYHBIX
TECTOB MPEICTABIICHBI B BUJIE CXEMbI Ha PHCYHKE 3.

Haubonee yacto B KIMHUYECKON MPaKTUKE MCIOJB3YIOTCS TECThI, MPU KOTOPBIX
peueBoil curHanm momaercs Ha (oHe KOoHKypHupyromero Imyma. [upoxoe
pacipoCTpaHEeHHEe aHHBIX TECTOB, MO-BHIMMOMY, CB3aHO C T€M, YTO OHU HE TOJIBHKO
JAl0T BO3MOXKHOCTH OIIGHHUTh CTENEeHb (DYHKIIMOHAIBHOTO Je(UIIMTa IIEHTPaTbHON
CIIyXOBOW CHCTEMBI, HO M MPEIOCTABISIOT BAKHYIO MPAKTHUECKYI0 HH(POPMAIHIO IS

TUTAHUPOBAHUS PEaOMIIMTAIIMOHHBIX Meponpusituii (354; 1).
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MonaypanbHbIe
HHU3KOU30bITOYHEIE
PEYEBBIE TECTHI

I

VYMeHbIIeHHE VYMeHbIIIEHUAE

HM30BITOYHOCTH 10
BpEMCHH

H30BITOYHOCTH 10
4acToTe

Peun B myme YckopeHHast peyb

@unbTpOBaHHAS

(mcdyHKIIS

(aucyHKIMSA
CTBOIIA ¥ KOPHI )

CTBOJIA U KOPBI )

pedn
(mucyHKITUS KOPBI)

Pucynok 3 — OcHOBHbIE BUIbI MOHAYPAJbHBIX HU3KOU30bITOYHbIX

peueBbIX TecToB [168].

KitroueBoii (pakTop Hpu TECTUPOBAHUHU peubio 6 uiyMe — OTHOIICHUES CUTHAJI-IITYM
(signal to noise ratio — SNR). B3pocibiM 11 TOJHOIIEHHOTO MOHUMAHHUS PEYH, Kak
npaBuiIo, TpeOyeTcsi OTHOUIEHWE CHUTHaI-IyM +6 ab, i JeTreid 3TO OTHOILIEHHE
JOJDKHO OBITh OOJIBIIIE BCICACTBHE HEBPOJOTUYCCKOH HE3PEIOCTH W OTCYTCTBHSI
HAKOTUICHHOTO XU3HEHHOTO omnbiTa ciymmanus (357; 2). [lpu uccienoBaHusx peybio B
YCIIOBUSX HIICHJIATEPATLHOM TIOMEXHM pPEYEBOM CHrHajl 3BYYHT Ha (OHE Mackepa,
KOTOPBIM MOTYT CIY)KATh KakK pa3JIndHble BBl ITyMa, TaK W PEUYCBBIC CHUTHABI.
MHOXKeCTBO MOAM(PHUKAIMN YKa3aHHBIX TECTOB NPEIONKCHO IS aHTJIOTOBOPSIIUX
cnymrarenedt [130, 191, 196, 198, 209]. [as pycckoro s3eika mpod. AWM. JlomoTko
pa3paboTa pycckuil peuesol ayouomempudeckuil sxcnpecc-mecm [22, 25], B koTopom
MHOTOCJIOKHBIE CJIOBA MOJAI0TCS Ha (POHE pa3HBIX HTYMOB (Oenbli IyM, TPAHCIIOPTHBIN
IIyM | TIp.). B mociemHue Toapl TOCTaTOYHO IIUPOKOE PACHPOCTPAHEHUE TOTYIHII
Onvoenbypeckuii ¢hpazoswviii mecm — OLSA (Oldenburger Satztest), Ha3piBaeMbIil TaKkke
MATPUKCHBIM TECTOM, KOTOPBIM TNpeJHa3HAaYeH JUIS OLEHKH Pa30OpUYMBOCTH
CUHTAKCHYECKH (PUKCHPOBAHHBIX, HO CEMAaHTHUYECKH HEIpeIcKa3yeMbIX (pa3 B IIyMe.

JlaHHBIA TecT anmpoOMpoOBaH JJIi MHOTHMX eBpoIeHcKux si3pikoB [82, 94, 204, 214],
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BKIto4ast pycckuii [33, 87]. [Tpu mammunu LICP pa36opunBOCTh HCKa)KEHHOW peUr WIIH
peur Ha OHE TOMEXU OYEHb MaJia.

Bce MoHaypaiibHble HH3KOM30BITOYHBIE pPEUYEBBIE TECThl UYBCTBHTEIBHBI K
KOPKOBBIM TOpPaXeHUsAM (OTMEYEeH NAe(UIUT MPHU BBHITOJIHEHUH TaKHX TECTOB Ha yXO,
KOHTpaJaTepabHOEe MOBPEKACHUIO c1yx060il kopwt) [123]. Kpome Toro, TecTupoBanue
peubl0 B IIyMe, a TaKKe YCKOPEHHOW peublo, MO3BOJSIET 3allOJ03pUTh MaTOJOTHIO

cmeona 201061020 mosza [168].

Tecmul no ouyenke yacmomHno-epemMeHHOl 00padomku

JIist  OLIEHKM  4YacTOTHO-BpeMEHHOW 00pabotku B  guarHoctuke [ICP
UCITOJIb3YIOTCS, TJIABHBIM 00pa30M, HEPEUEBbIE METOAUKHU.

Bpemennasa o00padomka 3BYKOBOTO CUTHala SBISETCS OOHOW M3 OCHOBHBIX
CHOCOOHOCTEH  CIIyXOBOW CHCTEMBI, IIOCKOJIBKY IPAaKTHYECKH BCS  CIyXOBas
uH(pOpMaIus noaBepkeHa BIusHUIO BpeMeHu [202]. OOHapykeHHe TOHKHX BPEMEHHBIX
pasnuuuii urpaet OOJbLIYIO POJIb B Mpoleccax oOpabOTKH PeueBOro CUTHaja, MO3TOMY
HapyUIEHUsI BPEMEHHON 00pabOTKM CUTHAJIa CYIIECTBEHHO BIMIOT Ha CHOCOOHOCTH K
BOCTIPUSITHIO peuH, 0coOeHHO Ha (hoHe momexu [99].

Paznuyaror crnenyoomuye OCHOBHBIE KOMIIOHEHThI BpeMEHHOW 00paboTKH
3BYKOBBIX CHUTHAJIOB: 1) BpeMeHHas paspemarom@as CrnocoOHOCTh (CHOCOOHOCTh
(buKcUpoBaTh OBICTPbIE U3MEHEHHUS CUTHAJIA BO BPEMEHU); 2) ONpeAesieHe BPEMEHHON
MOCJIEZI0BATENIBHOCTH; 3) BpeMEHHAsi CyMMalus (YMEHbLIEHUE TOpora BOCIIPUATHS TOHA
IPU YBEIUYECHUH MPOJOJDKUTENBHOCTH curHaia 10 300 mcek u Oonee); 4) MaCKUpOBKa
BO BPEMEHU.

OOIIEnPUHATEIM METOJIOM OIICHKH 8PEeMEHHOU paspewiarouieii. cnocooOHocmu
SBJISIETCSL  ONpENENICHHE TIOopora OOHapyXKeHHs TMay3sl — Haubojiee KOPOTKOrO
IPOMEXYTKa BPEMEHH, KOTOPBIN YEIOBEK MOXKET PACIIO3HATh MEXKIY JIByMs 3BYKOBBIM
curHasiamu [211]. Tlocne Toro, Kak OBLJIO YCTAaHOBJICHO, YTO TOPOTH OOHAPYKCHHUSI
nay3bl OJMHAKOBBI JJISl TMAIIMEHTOB C HOPMAJBHBIM CIYXOM U C CEHCOHEBPaJIbHOMN
TYroyXOCTblO, OBbUI CHEJlaH BBIBOA O BO3MOXKHOCTA HCHOJB30BAaHUSA  TaKOTO
TECTUPOBAHUSA I JTUArHOCTUKU LCP. Panom Hhccienonarenei OBLIO

IPOJEMOHCTPUPOBAHO, UTO Mecm 0OHAPYIHCeHUs Nay3bl YyBCTBUTENIEH K OOHAPYKEHUIO
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KOPMUKAILHBIX Hapyutenutl, 0coOeHHO jieBoro monymapus [144, 167]. B 2000 romy
R.W. Keith pa3paboran cranmapTU30BaHHBII BapHaHT TecTa OOHAPY>KEHUS May3bl —
Random Gap Detection Test (RGDT), xorTopelii mOJy4ua KOMMEPYECKOE
pacrnpocTpaHeHHEe W IIUPOKO NMPUMEHSAETCS B paslWdHbIX cTpanax [137, 168]. Ilpu
MPOBEICHUH JTOrO0 TECTa HCIBITYyeMOMY OWHaypallbHO 4Yepe3 HayIIHUKH Ha
KOM(OPTHOM YpPOBHE IPOMKOCTH IMOJAIOTCS CTUMYJIbI (YMCThIC TOHBI WM IICITYKH), B
KOTOphIE B CIy4YailHOM TMOpSIKE BCTaBJICHBI O€33BYYHBIC TMay3bl Pa3IHYHOM
JUTUTENbHOCTH. TecT oOHapy KeHUs Mmay3bl MOKET UCIOJIb30BAThCS KAK Y B3POCIbIX, TaK
U B AeTckoi mpaktuke [19, 126, 138, 167]. bbuto BBISSBHIICHO MOBBIIICHHE MTOPOTOB
OOHapy>KeHHUs TMay3bl C BO3PACTOM, YTO, BO3MOXKHO, SIBISIETCS CJICJICTBHEM CTapECHUS
HEHTPAJIbHBIX OTIEJIOB CIYXOBOU cUCTeMBI. JlaHHBIE O CBS3M BPEMEHHOM pa3periaroniei
CIOCOOHOCTH C HapyIIeHHEM KOTHUTHUBHBIX (YHKIIUHA MPOTHBOpEYHMBHL. OaHU
UCCJIeIOBaHUs MOKa3aiu, 4Tto pe3yabrarbl RGDT He MMEIOT 3HaYUTENbHON KOpPEsIuu
C KOTHUTHUBHBIMHU TOkaszatensmu [183]. [Ipyrue ucciemoBareid, HApOTHB, CYMTAIOT,
YTO CKOPOCTh OOpa0OTKM W KOTHUTHUBHAS Harpy3ka KOPpPEIHpPYIOT C BpPEMEHHOM
pasperiamieii CrmoCOOHOCTRI0 Y MOJOABIX M MOXKWIbIX manueHToB [168]. BaxxHbiM
npeumyiiectBoM RGDT sBrnsercs TO, YTO OH TO3BOJSET MOJYYUTh YaCTOTHO-
cnelMPpUUHy0 HHPOPMAIIMIO OTHOCUTEILHO BPEMEHHOM pa3pelaronieil CHocoOHOCTH.

Onpeodenenue epemeHHOll NOCAE0068aMENIbHOCMU TIO3BOJISIET OLIEHUTH CITyXOBYIO
00paboTKy NBYX WM 00Jiee 3BYKOBBIX CUTHAJIOB B MOpPsAKE WX 3BydaHUs. OCHOBHBIMU
METOJMKAMH, HCIIOJNIb3yeMbIMA C JTOW I1E€JbI0 B HAIKM JHS, SBISIOTCA: 1) TecT
pacro3HaBaHUs TOCIEI0BATEIBHOCTH 3BYKOB, Pa3IMUYAIONIUXCA MO JUIUTEIHBHOCTH —
Duration Pattern Test (DPT) u 2) TecT pacrno3HaBaHHs TOCJCIOBATEIBHOCTH 3BYKOB,
pasnuyaromuxcs mo dacrore — Frequency Pattern Test (FPT). CymectByer Oosbiiioe
yrcio pazuuHbix BapuantoB DPT u FPT [30, 31, 168]. CymiecTByIOT U CTaHIapTHEIE,
kKoMMepuecku pacnpocTtpansembie B CIIIA, 3amucu »tux TectoB. [lpomemypa wux
IIPOBENECHUS COCTOUT B cuenytomieM. B DPT ucnbeityeMoMy NpeabsBISIOT TOHAJIBHBIE
CUTHAJIBI TOCTOSTHHOM YacToThl 1 000 I'11, paznuyaromuecs no JIuTeIbHOCTH: KOPOTKHUE
(K) 250 mc u gmuanbie (J1) 500 mc; ¢poHT HapacTtanms W cnajga curHaiza 10 wmc.

CurHanpl TOAAIOT MIECTHIO TpHUAJaMH, COAEPXKAllMMH JBa TOHA OJIMHAKOBOM
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JUTATEIIBHOCTU U 0JuH TOH aApyrou amurensHoctr: K, AK/I, AKK, 1K, KK, KIK.
3anava nmanueHTa — BepOagbHO MOBTOPUTH YCIBIIIAHHYIO TOCIEA0BATEIBLHOCT 3BYKOB,
a MpU 3aTpyJAHCHUH B BepOaJbHOM IMOBTOPEHHHM — HaIleTh 3BYKM WJIM YyKa3aTb Ha
PUCYHOK C TpaBWIbHBIM OTBeTOM. B FPT wucmeiTyeMOoMy NpenbsSBISIOT CHTHAIIBI,
pasznuyaromuecs mo yactore. «Bwicokue» ToHbl (B) ummeror uwacrory 1122 I'm, a
«am3kue» (H) — 880 I'm. [laHHble cUTHaNIBI Takke CTPYIIHUPOBaHBI B (popme IIecTH
tpuaa: BBH, HHB, BHB, HBH, HBB u BHH. Kax DPT, Tax u FPT, obGmamgator
BBICOKOHM YyBCTBHUTEIBHOCTBIO U cnenduanocThio k [ICP [168]. DPT otHOcHTENBHO
YCTOMYMB K BJIUSHUIO KOXJICAPHOW TATOJIOTMH, TIOCKOJBKY HE 3aBHUCHUT OT
JTUCKPUMHHALIMKA YacToT [165], a, ciemoBaTeNbHO, XOpPOII IS MCIIOJNB30BAHUS U Y
MAIMEHTOB C CEHCOHEBPAJIBHON Tyroyxocthio. OOpaboTka KOHTypa CHUTHAalla JOJDKHA
POUCXOAUTHh B MPABOM MONYIIApUH, a 3aTeM WHGOpMAIUs 4Yepe3 MO3O0JIUCTOE TEJO
nepenaeTcs B JEBOE MOJyIIapue, TJe CUTHAN Mody4yaeT BepOanbHoe o0o3HaueHue. Ecinu
NAIMEHT 3aTPYAHSICTCS CIOBECHO OOO3HAYUTH MPEIbSBICHHYIO IMOCIEI0BATEILHOCTh
3ByKOB, HO TIpU 3TOM CIIOCOOCH MPaBHILHO €€ BOCIPOHM3BECTH (HAIETh), BEIUKA
BEPOSTHOCTh IMATOJIOTUM JIEBOTO MOJYIIAPUS MM MO30JUCTOro Tena. CrocoOHOCTh K
00paboTKe nocredosamenbHoCmU 36YK08 BO BPEMEHHU TPEOYET COXPAHHOCTHU MPOIECCOB
CErMEHTHOT'0 aHaJIM3a ¥ HAJIMYWS UHTAKTHBIX MIPABOTO U JIEBOTO ToJyliapuid. B ombitax
Ha KUBOTHBIX OBUIO TOKA3aHO, YTO JBYCTOPOHHSIS aOJSAIUs CIYyXOBOM KOPBI CHUIIBHO
yxynamiaer 3ty crnocobHocth [81, 88]. Takxke ObUIO MOKa3aHO, YTO Y OOJBHBIX IMOCTE
paccedyeHus MO30JIUCTOTO Tejda M MallMeHTOB C KOPKOBBIMH HAPYIICHUSIMHU €CTh
3HAYUTEIBHBIN JE(UIIUT B OMNPEACICHUH IOCIECIOBATSILHOCTH 3BYKOB, Pa3HBIX IIO
JUIMTENIbHOCTH M 4actoTe. HeobOxomgumo yuuThiBath, 4yTo pesyiasrarel DPT u FPT
3aBUCAT OT TPSHUPOBAHHOCTHU CITyHIATEIS, YIy4IIasch MPH HAIMYUH MpakThKu [168].

[Ipu oueHke QYHKIUNA UEHTpPaJIbHOW CIYXOBOW CHCTEMBI I€J1€CO00pa3HO
OIICHMBATh M BPEMEHHYIO Pa3peIIalollyl0 CIIOCOOHOCTh U CIOCOOHOCTh K 00paboTKe
BPEMEHHOM MOCIIE0BATEILHOCTH, OCOOEHHO €CJIA TP BBIMOJTHEHUH OJHOTO U3 TECTOB
BBISIBIISICTCS JIS(DUITHT, TTOCKOJIBKY HEHPO(PHU3HOIOTHS ITUX JBYX TECTOB Pa3jIMYHA.

N3 apyrux HepeueBbix MeTonuk st auarHoctuku [ICP Oblmm mpemnoskeHsl

alanTalMoOHHbIe TecThl (B 4YacTHocTH, tone decay test, wim tect OBeHca), TECThI
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OCTaTOYHOU M 0OpaTHON MAaCKHPOBKU, OMHAYpPaIbHOTO OCBOOOXKAECHHUS OT MAaCKHUPOBKH,
U3MEPEHUE BEJIIMYMHBI BPEMEHHOW CyMMAIMM, AaHaJIU3 YacTOTHO-pa3pelIarolen
CHOCOOHOCTH CIYXOBOM CHCTEMbl M Jpyrue. JlOCTOMHCTBOM HEPEUEBBIX TECTOB
ABJISIETCA TO, YTO MX PE3YyJbTAaThl MEHBUIE ITOJABEPKEHBI BIMSHUIO JTUHIBUCTHYECKUX
3HAaHUU MAUEHTa, OAHAKO JUUIS BBINOJIHEHHWS MHOTHMX M3 HUX TpeOyercs clieluanbHas,
CEepHIfHO HE BBIITycKaeMasl armnapaTypa, 4To OrpaHHYHBACT UX MpUMeHeHue [8].

B  mocimemHume  rombl  paclIMpAIOTCS  IIOKa3aHWA K MCIIOJIb30BAHUIO
IICUX0aKyCTHYeCKUX TecToB no auarHoctuke LICP. [lokazaHo, 4TO yXyaleHue
pazbopunBocTu peun Ha pone LICP MoxeT ABAATHCS MpPENIIeCTBEHHUKOM JEMEHIINU U
Oone3nn Aunbureitmepa. [[ns BbISBIEHUS TpyHN pUCKa MO JAHHBIM 3a00JI€BaHUAM
HEKOTOpBIE aBTOPBI IIPEJIAratoT HCIIONb30BaTh psAX IICUXOAKyCTUYECKUX TECTOB,
OTIMYAIOIMIUXCS OOJBIIEH YYBCTBUTEIBHOCTBIO K CYOKIMHUYECKOMY KOTHUTHBHOMY

I[C(bI/II_[I/ITy II0 CPaBHCHHIO C CYIICCTBYIOIIMMHU CKPHHHHI'OBBIMH KOIHHUTHBHBIMHU

tectamu [ 74, 121, 182].

1.3.3 dnexmpogu3uonozuueckue mecmaol

DnexkTpodusnonornyeckue (0ObEKTUBHBIE) ayJIUOJIOTHUUYECKUE TECThI BKIIOYAIOT
PETUCTPALIMIO CIIYXOBbIX BbI3BaHHBIX MoTeHUuaioB (CBII), koTopeie B 3aBUCUMOCTH OT
JIOKaJIU3alyy T€HEpaTOpOB U BPEMEHU BO3HUKHOBEHHMS IMOAPA3ACIAIOT HA Pa3jIM4HbIC
KJIACChl: MOTEHUMANbl YIUTKU (PErUCTPUPYIOTCS B  paMmKax KoxJjeorpadun),
kopoTkonaTeHTHble (cTBoiomo3roBeie) CBII (KCBII), cpennenarentusie CBII,
JUIMHHOJIaTeHTHBIE (KOopkoBble) CBII, KOrHUTHBHBIE TOTEHIMAJbI, HETATUBHOCTH
paccoriiacoBaHusl, CTallMOHApHbIC TOTeHIMABI [41].

Peructpauuss KopomxonameHmHuoviX CAYX06bIX GbI36AHHLIX NOMEHUUANO0E
(KCBIT) muipoko UCHONB3YeTCsl B JIETCKOW TPAKTUKE IMPH OIICHKE IMOPOTOB CIyXa.
3unauenue 310l Metoauku B quarHoctuke L{CP ue crons Benuko. [To ganueim J.W. Hall

u H.G. Mueller (1997), npu obcnenoBanuu aeTei ¢ mojo3peHreM Ha Hamuuue L[CP,
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npuMmepHo y oxHoro u3 gecsati KCBII He coorBercTBOBanm Hopme [116]. B cimydae
LICP, cBsizaHHBIX C MpOOJIEMaMH pa3BUTHS (Hampumep, ¢ NpodieMaMu B OOYUYEHHH),
KCBII o06bpyHO cooTBeTcTBYIOT HOpMe. Opnako weron peructpauuu KCBII
yyBcTBUTENCH W crnenuduaeH npu BTopuyHBIX [ICP, CBsi3aHHBIX C mMaTonoruei
NPOBOSIIIAX IyTeH, CTBOJOMO3IOBBIX CTPYKTYp CIyXOBOW cucteMbl [169].
Pe3ynbraThl, noxydeHHsie npu peructpanuu CBIl y HEOHOLIEHHBIX AETEH, B IEPBYIO
ouYepeib, OTPAKAIOT CTENEHbh MOP(POPYHKITMOHATHHON 3PEIIOCTH IIEHTPATBHBIX OTCIIOB
CIIyXOBOM CHCTEMbI OTHOCUTEIIEHO HOPMAJIbHBIX BO3PACTHBIX MMOKA3aTeNeH, MOCKOJIbKY
IIPU HEJIOHOIIEHHOCTU OHU MOTYT CO3pPEBATh C 3aA€pKKOil. OJJHAKO HE UCKIKOYEHO, YTO
HexapakTepHble narrepHbl CBII y Takux geTeil MOTYT CBUAETENBCTBOBATH O Pa3BUTUU
YCTOWYHBBIX NATOJOTHYECKUX COCTOSTHUM.

Y HENOHOIIEHHBIX JeTe (Impu CpaBHEHUU C JIOHOIICHHBIMU PaBHOIO
MOCTKOHIIENTyaJIbHOTO Bo3pacta) Ha KpuBoi KCBII BbisBISIETCS yBeIUYEHUE
abcomoTHbIX JlareHTHOCTER |l 1 V mukoB, a Takke MEXNUKOBBIX HHTEpBaIOB [-V,
I-111, 111-V u Benmumubl nokasatens |11-V/I-111, yto oTpakaeT HapylleHue npoyecca
YEeHmpanvbHo20 npogedenus omeema. VICONb30BaHUE TEXHUKH IOCIEA0BATEILHOCTH
MaKCHUMAJIbHOM JIJTMHBI, MPEIoJararoneid BbICOKYI0 CKOPOCTh IPEAbIBICHUS CTUMYJIa
(mo 910/c), mo3BoJIAET ACNaTh ATH U3MECHEHHS 00JIee 3HAUYMMBIMHU, 0COOCHHO TIPH 0YCHB
BBICOKOW CKOPOCTU CTUMYJSiLMU. OTMEUYEHHBIE CABUTHM MOTYT UMETh MECTO Kak Ha
MIEpBOM TOJYy XHU3HHM, TaK U y JET€ B Bo3pacte 6-7 JeT, SBIASICh KOHCTATaLMEH
3a/IEp’KKU CO3PEBAHUS LIEHTPAIBHOTO OTJEJAa CIIYXOBOTO MPOBOJSIIETO MYTH Yy TAKUX
nereit [56, 60, 131]. B uccnemoBanun S.B. Amin u coast. (2014) Oblia BHIsSBICHA
MOJIOKUTENIbHAS KOPPEJSIUS MEXAY CTENEHBIO MUETWHHU3AIUA CIIYXOBBIX IYTEH,
KOTOpasi OLICHMBAJIACh BEIMYMHOW WHTepBana |-V B mepBbie Mecsnpl (pakTudecKoin
KM3HU HEJOHOIICHHOTO peOCHKA, C YPOBHEM BIIaJICHUS S3bIKOM B Bo3pacTte 3 jet [60].

B psape wuccnegoBaHuii mokazaHa BO3MOXHOCTh npuMeHeHust KCBII,
Tr€HEPUPYEMBIX B OTBET Ha pedeBbie CTUMYJbI, B quarHoctuke LICP. Bo3amoxHO, 4TO B
Omwxkaimem  OyayumieM 93Ta  METoAuMKa OyneT urpaTb BaXHYIO pOJb B
anektpodusnonorunueckoit nuarHoctuke [{CP u onenke ¢ pexTuBHOCTH NeUeHus, a y
JIeTe MITAJIIIET0 BO3pacTa 3aiiMeT IIEHTPAJbHOE MECTO B 0OaTapee HCIOJIb3yeMbIX

tectoB [133, 142, 171].
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Cpeonenamenmmnute ciyxoewie evizeannvie nomenyuanvt (CCBII) renepupyrorcs
Ha TalaMO-KOPTUKAJIbHOM ypPOBHE, BKJIOYas NEPBUYHYIO CIYXOBYIO  KODY.
B nepBuuHO#l KOpe MPOUCXOAUT 0O0pabOTKa MOCTYHAIOUUX AKYCTUYECKUX CHUTHAJIOB,
Kak BepOanbHbIX, Tak MW HeBepOanbHbix. CCBII Bo3HHMKarT Beciaex 3a
nocienoBateabHOCThiO MUKOB KCBII u peructpupyroTcsi BO BpeMEHHOM MPOMEKYTKE
10-50 mc nocne npeawsapnenus crumyna. Matepnperanus CCBII B Gomblneli creneHu
OCHOBAaHA HA aHAJM3€ aMIUIATYJ MHKOB, YeM HX JIATEHTHOCTEH. B mocneanee Bpems
MPOBOJUTCS OOJBIIOE KOJIMYECTBO MCCIIEIOBAHUM, CBI3aHHBIX C M3YUYEHHEM BOIIPOCA O
yyBcTBUTENBHOCTH U crienupuunoctu CCBII otHocuTensHo LICP. B psine padot 6bu10
nmokasaHo, yro y gererd ¢ L[CP oTrmedaeTcs CHMKEHME AMIUIMTYIBI U yBEIUYEHUE
mateHTHOCTH BONH N, P, [117, 177]. V naereii CCBII, kak mpaBujio, MpeacTaBiICHbI
koMmiiekcoM Py Na. CCBII MoryT ObITh 3aperucTpupoBaHbl Ha 25-27 Heaene recTalui,
oopmisiCh K CPOKY HOpPMalIbHBIX pojioB. KoHdurypauuio u moporu peructpaiui,
xapaktepHble 17 B3pocibix, CCBII npuobpeTatoT K KOHIly MEepBOro Mecsla >KU3HHU,
«co3peBas» K Bo3pacty 10-12 ner. Peructrpammern CCBII mons3yroTcss B JE€TCKOM
ayJIMOJIOTHHU, a TaKKe JUIsl OICHKU IEHTPalbHOM ciayxoBoil ¢yHkiuu [44, 157] u
JMAarHOCTUKM KOTHUTHBHOM HEIOCTaTOYHOCTH. OTMEYEHO, YTO y HEJAOHOIIEHHBIX
JeTel, HE MMEIOIMX HapyIIEHWH B IICUXOHEBPOJOTrHYECKOM Pa3BUTHH, B LEJIOM
a0corroTHBRIC JaTeHTHOCTH Pg, Na, mexnukoBwii nHTepBasl Na-Py Oombie, a pa3Huia
NUKOBBIX AaMIUIMTYJ, MEHbLIE, Ye€M Y JOHOILIEHHBIX JeTed COOTBETCTBYIOIIETO
MOCTKOHLIENTYAJIbHOTO BO3pacTa. DTH HApyLIEHUS MOTYT IPOCJIEKUBATHCS 10 BO3pacTa
5 ner, SABNSAACH CJEACTBUEM 3aJEPKKH CO3PEBAHUS TalaMO-KOPTHUKAJIBHOIO OTJEeja
CIIyXOBOM CHCTEMBI IpU HetoHomeHHocTH [201].

B mnacrosmee Bpemss wucnosb3oBanue CCBII  sBiuseTrcas oaHuM U3
ANEKTPO(PU3NOIIOTUUECKUX METOJIOB  OUEHKH (YHKUMOHUPOBAHUS LEHTPATbHBIX
OT/IEJIOB CJIYXOBOM CUCTEMBI Yy IeTei 1 B3pocbix [97].

Jlnunnonamenmusle ciayxoevie evizeannvie nomenyuanvt (/JCBII) sBnstoTcs
pe3yJIbTaTOM AKTMBHOCTH NEPBUYHOM U BTOPUYHOU CIyXOBOM KOpHI. I'eHepupyrorcs
JICBII B OoTBET Ha pedyeBbIE M HEPEUYEBBIE CTUMYJIbl. KOMIUIEKC MOJOKHUTEIBHBIX U

OTpULIATEIbHBIX MUKOB, MapkupyeMbix Pi, Ni, P, Ny, BO3HHKaeT BO BpEMEHHOM OKHE
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50-200 mc. Jlatentuoie mnepuoabl JCBII 3aBuciaT OT BO3pacTta, HMHTEHCUBHOCTU
CTUMYJISIIUM U UMEIOT OOJBIIYI0 BapuaOeIbHOCTh. SIBISSCH MapKepaMu 3pesioCTH
MIPOIIECCOB IIEHTpaIbHOM aKycTudeckoi o0padotku, ICBII oTpakaroT HEHpPOHHYIO
neTekiuio 3Byka. B HOpMe k Bospacty 12 ner JICBII mpuoGpetator Mopdororuio,
XapaKTEepHYIO I  B3pPOCHBIX, OJHAKO TMPOLIECCHl  «CO3PEBAHUSI»  OTICIbHBIX
KOMITOHCHTOB ~MOTYT MpPOJOJ/DKAThCSA BIUIOTH J0 paHHeW Momomoctu [217].
XapakTepHbIM JIJIs1 MIIQJICHIIEB TIEPBBIX MECALIEB KU3HU SBIIsETCS KOMIOHEHT P, Ny, B
JanpHeleM, B Teuenue 10 JeT, JOMUHUPYIOIIMME cTaHOBATCs BOJIHBI P; Nj [80, 217].
[Ipu HapymeHUSAX B BUCOYHBIX JTOJISIX aMIUIUTYIBI MOTCHIHAIOB N; 1 P, 3HaUMTEIIBEHO
YMEHBIIIEHbI, HO TPAKTUYECKH HE3aBUCHMBI OT HApyIIEHHH B JIOOHOW JOJH.
B uccnenosanuu S.C. Purdy u coaBt. (2002) OBLJIO OTMEUEHO, YTO, IO CPABHEHUIO C
rpynnod KoHTpois, y nerer ¢ LICP 3HaunTeNbHO OTIMYAKOTCA XapaKTEPUCTHUKH
P, (menbmie natenTHwii mnepuona), N; (cHmwkeHa amrutyna), P, (He Bcerga
NPUCYTCTBYET WM yMeHbleHa amiumtyaa) [177]. N. Kraus (2001) wuccremoBana
xapakTepucTuku KoMrnoHeHToB JICBII npu npenbsBiieHHH peyeBbIX CTUMYJIOB Ha (hoHE
myma (SNR=0 nb). V gereit ¢ mpobremamu B 0Oy4eHUH OTMEYAIOCh YMEHBIIICHUE
ammuiatyl Pp, N, Mo cpaBHEHHWIO C TpYINOW KOHTPOJSI, IPH 3TOM JATEHTHOCTH ATHX
UKOB He oTmuanuch [141, 171].

OnHMM U3 KOMIIOHEHTOB KOCHUMUBHLIX 6bI36AHHLIX NOMEHYUANIO08 SIBISIETCA
MIOJIOKUTENbHAS BOTHA P3g (Takxke o0o3HauaeMas P3), KoTopas BOSHHKAEeT B MHTEpPBaje
250-450 mc (B cpennem, okoso 300 mc) mocie npeabsaBiaeHus: cTumyia. B Hactosmuit
MOMEHT YHCJI0O HOPMATHBHBIX JAaHHBIX MO P3pp HEBEMWKO M 3HAYUTEIHHO YCTYMaeT
yucny naanHeix no KCBII, ocobGenHo cpenu gereid mutaamiero Bospacta. llpu
WCIIOJIb30BAaHUU  TPAJAUIIMOHHOW METOJIWKH 3alMCH C aKTUBHBIM BHHMaHHEM
3apETUCTPUPOBAHO U3MEHEHHE XapaKTEPUCTHK PETUCTPUPYEMOTO P3gp C BO3pacTom, 4To
BBIPKAETCS B YBEIMYCHUHM AaMIUIATY/AbI, YMEHBIICHHH JATEHTHOTO IEepHUoaa CO
CKOpOCThIO TTOUTH Ha 20 Mc 3a rof. Takasi TEHACHIUSI OTMEYAeTCs, 10 KpallHel Mepe, B
BO3pacTHOM mpoMexyTke ¢ 5 10 20 ner [117]. KorHuTuBHBIN MOTeHIMAN HEe 00JamacT
CEHCOPHON Cnenu(UIHOCThIO (PETUCTPUPYETCS KakK TMPH MOHO-, TaK H TIPH

MYJIbTHMOJAJIBHON CTUMYJISIINN), UMESI MHOXXECTBEHHBIC MCTOYHHKHU TeHepanuu [44].
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Peructpamus komnoneHTa Pgy, KOTHUTHBHOTO TMOTEHIMANA TMO3BOJSET 0€3 ydacTus
MaIMeHTa OIEHUTh TPOIECChl 3BYKOBOUW AuddepeHnanuu 1 ceHCOPHYI0 namsams Ha
NpPEaTTeHTUBHOM ypOBHE. VYCHEIIHAas perucrpanus KOMIoOHeHTa Pgzpp Tpedyer
BHUMAHWS ¥ 3aBUCHUT OT BBIMOJHEHUS 3amanuii [44, 113], B cBsA3M ¢ 4eM MOXKET OBITh
npUMeHuMa y JieTel 0oJiee cTapiiero Bo3pacra.

B nocnegHee Bpemsi IIMPOKO HU3Y4YaeTCs  OTPUIATENbHBIA  MOTEHIUANT
paccoriacoBaHusl («He2amu8HOCMb PACCO2NACOB8AHUA»), KOTOPBHIA B AHTIUHCKOU
JuTepaType U3BeCTeH Kak mismatch negativity (MMN). JlaHHBIH KOMIIOHEHT
paccoriacoBaHus, oOecrieunBasi MPEATTEHTUBHYIO JHUCKPUMHUHAIIMIO JBYX WIH OoJiee
3BYKOB, SIBIIsIeTCS KoppensitoM ceHcopHor mamsatu [203]. Kpome nepsuunoii u
emopuuHou cayxogou kopwvl, B reHeparmn MMN Taxke ydactByeT s100Has Kopa,
manamyc u eunnoxkamn. MMN He 3aBUCHT OT BHHMMaHUS U AaKTUBHOTO YYacTHUSA
MAIMEHTa, B CBA3U C 3TUM OH MOXET OBITh 3apETUCTPUPOBAH B CAMOM PaHHEM BO3pacTe,
a abCOJIFOTHOM 3PEIOCTH, O-BUAUMOMY, TOCTHIaeT Y MOJIOABIX B3pocibix [44, 68, 143].
B mactosimiee Bpems TpeOyeTcs MPOBEACHHE IOMOJHUTEIBHBIX HCCICAOBAHHUM I10
KIIMHAYECKOMY  HCIIOJb30BAHUIO  HETAaTUBHOCTHM  PACCOTNIACOBAHUA B paMKax
nuarnoctuku LICP [117].

Peructparmuss MMN u P3op Takke ucmosib3yercs Uisi TUarHOCTUKU HAPYIICHHM
o6pabotku uropmanuu B [THC, B yacTHOCTH, KocHumuenou oucynxkyuu [44].

JlocTymHble JMTEpaTypHBIC MaHHBIE, HECMOTPS Ha WX OTPAaHUYCHHOCTh U
MPOTUBOPEYUBOCTh, CBUJETEIBCTBYIOT O TOM, 4YTO Yy HEJOHOIICHHBIX JeTel
xapakrepuctuku JICBII, MMN, a takxe P3p B OOJIBIIMHCTBE CIydaeB OTIWYAIOTCSA OT
TAKOBBIX Y JIOHONICHHBIX JeTel. OTMEUEHHBIE pa3IMdus MOTYT IPOCIICKUBATHCS
BIUIOTH JIO TMOJPOCTKOBOTO BO3pacTa, BEPOATHO, BCIEIACTBUE 3aJCPKKHU CO3PECBAHUS
COOTBETCTBYIOIIUX OTJIEIOB CIyXOBOH CHCTEMBI, CBUJICTCIBCTBYSI O HApyUieHUu
npouecco8 UeHmpaabHolu aKycmuueckou oopadomku. B psae wuccieqoBaHUA
OTMEUYCHA KOPpEeJAlUs JaHHBIX peructparnuu ykazanubix CBII (HemocpencTBeHHO win
MPOCIICKTUBHO) C HAJWYUEM HaApYIICHWH B KOTHUTUBHOM W PEUYCBOM pa3BUTHH,
CTAaHOBJICHMH $53bIKa. OJTO Jla€T OCHOBAaHWA TOJIaraTh, YTO TIPOTHO3UPOBATH OTHU

HapYyIICHUS MOKHO YK€ B IIeproJI paHHero aetTcTea [53, 57, 58, 64, 69, 80, 146, 206].
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Heobxoaumo OTMETHTH, UTO B HACTOSIIEE BPEeMsI OTCYTCTBYIOT OOIIEIMPUHSTHIN
MPOTOKOJI peructpanuu KopkoBbix CBII, a Takke pekoMeHAalMu MO MapaMeTpam
CTUMYJISIIIMU, 3aIlUCH, PACIOJIOKEHHUIO DJIEKTpOoJ0oB W T.n. Kpome Toro, moka He
CYILIECTBYET €IMHOr0 MPUHATOrO KpUTEepHUs BKItOYeHUs Toro uinu uHoro tuma CBII B
Oarapeto TectoB 1m0 BeiIBIACHUIO [[CP. OcHOBHBIMM KIMHMYECKHUMHU (aKkTOpamu
ucnosnb3oBanuga CBII  npu  guarHoctuke  LICP  sBisitorcss  clenyromiue:
MCUXO0AKYyCTUUECKUE METOJMKM HE TIO3BOJMJIM YETKO O0O0O03HAYUTh XapakTep
HapylIeHUs; TpeOyeTCsl YTOUYHEHHE JIOKAJIM3AlUA HAPYIIEHUS B IIECHTPAIbHBIX OT/AENIax
CIIyXOBOH CHCTEMBI B TOM CJlydae, €CJIM Ha OCHOBAaHHU CYOBEKTHBHBIX METOJHK
BbIsIBIIACTCA L[CP; OTCYTCTBYIOT BO3MOXHOCTHM NPOBEICHUS ICHUXOAKyCTUYECKHUX
TECTOB HA POJHOM SI3bIKE MAIIMEHTA.

CymMmHupys BCE€ CKa3aHHOE BBIIIE, CIIEAYyeT MOJUYEePKHYThb, YTO BBHIOOP TECTOB
JIOJKEH OBITh MHAMBUIYaTbHBIM U OCHOBBIBAaTHCA Ha kKajo0ax malueHTa U cCOOpaHHOM
aHamHese. lccienoBaHue JOKHO BKJIOYATh Kak HeBepOajbHbIE, TaK M BepOATbHBIE
METOAWKHA JJISI OLICHKM COCTOSHHUS PA3JIMYHBIX YPOBHEM CIIYXOBOM CHUCTEMBI.
PexoMeHtyeTcss OrpaHUYMBATHCS MUHUMAJIBHBIM HEOOXOAUMBIM KOJIUYECTBOM TECTOB.
BrinonHeHue 35eKTPOPU3UOOITHYECKUX METOJIOB OINpPEesieTcsl HEBO3MOXKHOCTHIO

NPOBEICHUS WK HEJOCTOBEPHOCTHIO TICMX0AKYCTHUECHX TeCTOB [76].

1.3.4 J/Iyuesan ouacnocmuxa

Hapsiny ¢ KIMHUKO-ayAHOJOTHYECKHM OOCIeIOBaHHWEM, MpPU TMOJO3PEHUU Ha
[CP wucnonb3yloTcsi paszauyHble METOAbl Jy4eBOM auarHoctuku. K HaumOomee
pacopoCTpaHEHHbIM  METOAAM  JIYYEBOM  JIMarHOCTHKH,  HCIIOJb3YEMBIM  IpHU
oOCJIeIOBaHUM JIUI[ C TMOJO3PEHHEM Ha IIEHTPAJIbHbIE CIyXOBbIE pPacCTPOICTBA,
OTHOCATCA: PEHTIeHOAHATHOCTHKA, B YAaCTHOCTH, KOMNbIOMEPHAA momozpagus
(KT); panuoHykJIMIHAsi AUATHOCTHKA, OJHUM K3 BApUAHTOB KOTOPOM SIBISICTCS
nO3UumpoHHAA ogyxghomonnas IMUCCUOHHAA momozpaghus (I137),

YJIbTPa3BYKOBBIE HCCJIEI0BAHNS | MATHUTHO-PEe30HAHCHAS BU3yajm3amus [23].
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OCHOBHBIMM METOJAMHU MCCJIEIOBAaHUA CTPYKTYphl TOJIOBHOIO MoO3ra B
HACTOSIIIEE BpPEMs SBISIOTCS KOMIIBIOTEpHAs M OCOOEHHO MAarHUTHO-PE30HAHCHAs
tomorpadusa. IlokazaHuss K WX BBIIOJHEHUIO YCTAHABIMBAIOTCS COBMECTHO
CYpZOJIOTOM, HEBPOIIATOJIOTOM, a B PAJIE CIy4acB TAKKE HEMPOXUPYPIOM, IICUXUATPOM,
OHKOJIOTOM, O(pTaJIbMOJIOTOM U CIIEIUATIUCTOM B 00JaCTH Jy4eBOM TUArHOCTHKU. YacTo
npu KT u MPT mo3ra HUCHOJB3YIOT MEMOOUKY YCUleHus TyTEM BHYTPUBEHHOTO
BBEJCHUS KOHTPACTHOTO BEILIECTBA.

Ha KOMOBIOTEpHBIX M  MarHUTHO-PE30HAHCHBIX TOMOIPaMMax  XOPOIIO
pa3IMyYMMBbl TOyIIApUsi OOJBILIOTO MO3ra, MO3TOBOM CTBOJI M MO3KE€YOK. MOXKHO
muddepeHnrpoBaTh cepoe W 0enoe BEUIECTBO, OYEpPTaHUS M3BUIMH M O0pO37, TEHU
KPYIIHBIX ~ COCYZOB, JIMKBOpHbIE mpocTtpaHctBa. KT, Hapsay ¢ DOCIOWHBIM
U300paKeHUEM, TI03BOJISIET PEKOHCTPYHpPOBAThb TPEXMEPHOE OTOOpak€HUE U
AHATOMHUYECKYI0 OPHEHTALMI0 BO BCEX CTPYKTypax dYepena M TOJIOBHOTO MO3ra.
KoMmnbroTrepHass 00paboTka TO3BOJSET TMOJIYYUTh YBEIWYEHHOE H300pakeHue
MHTEpeCyIollel Bpaya 00JacTH.

MaruuTHO-pe3oHaHCHAsE  ToMorpadgus (MPT) MMEET  HEKOTOpbIe
npeumyniectsa nepen KT npum u3ydeHum crpykTyp Mosra. Bo-nepBeix, Ha MP-
TOMOIpaMMax 0oJjiee YETKO pasziUuvaroTCsl CTPYKTYPHbBIE AJIEMEHTHI TOJIOBHOIO MO3ra,
otuetiivBee U pepeHupyroTcs 6e10€e U Cepoe BEIIECTBO, BCE CTBOJOBBIE CTPYKTYPHI.
Ha xadecTBe MarHMTHO-pPE30HAHCHBIX TOMOIPAMM HE OTPaXaeTCs IKPAHUPYIOLIEE
JIEUCTBUE KOCTEW uepena, yxy/amaromiee kauectBo nzoopaxkenus npu KT. Bo-BTopsix,
MPT M0XHO IPOM3BOIUTH B Pa3HBIX MPOEKIMUAX U MOJYy4aTh HE TOJBKO aKCHAJIbHBIC,
kak npu KT, HO u (¢poHTalbHbBIE, CarUTTaJlbHbIE H300paxeHus. B-TpeTbux, 3TO
WCCJICIOBAHNE HE CBS3aHO C Jy4deBOW Harpy3koi. OcoObiM moctomHcTBOM MPT
ABJISIETCSI BO3MOKHOCTh OTOOpaXKEHUsI COCYI0B (MarHUTHO-PE30HAaHCHAs aHruorpadus),
B YaCTHOCTH COCYZOB IIIEH U OCHOBAHUS T'OJOBHOTO MO3ra, a MPU KOHTPACTUPOBAHUU —
U MEJIKUX COCYAMCTHIX BeTBel [29, 65, 151].

B nocnennue rospl Bce 0oJibliee pacpOCTPAaHEHUE HAYMHAIOT MOJy4YaTh METObI
¢yukuuonansnoii MPT (MPT), mnpencraBisiomue coboit pasHoBuaHocth MPT,
KOTOpasi MPOBOJUTCS C LEIbI0 HM3MEPEHHS TEMOJAMHAMUYECKUX PEaKUUil (M3MEHEHHUN

TOKa KpOBI/I), BbI3BAHHBIX HCﬁpOHHOﬁ AKTHBHOCTBIO T'OJIOBHOT'O HMJIM CIIMHHOI'O MO3ra.
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¢GMPT no3BossieT onpenenuTh aKTUBAIUIO ONPEAeICHHON 00J1acT TOJIOBHOTO MO3Ta BO
BpeMsI HOPMAJIBHOTO €ro (HYHKIIMOHUPOBAHMS IMOJ BIMSHUEM Pa3IUYHBIX (U3NUECKUX
(akTOpOB M MpPH KaKUX-THOO IMAaTOJOTMUYECKUX COCTOSHUAX. Tak, y MOJOJBIX JIIOJEH,
POJIMBIIMXCA HEJOHOIIEHHBIMU M UMEIOIIMX SI3bIKOBBIE MPOOJIEMBI, TATTEPH aKTUBALWN
OTIIMYAETCS OT TAKOBOTO B KOHTpOibHOW rpynmne. Ilpu stom Ttpagunmonnas MPT
CBHUJIETEJILCTBYET 00 YMEHBIIEHUH OOBEMOB CEPOro BEIIECTBA B PA3IMUYHBIX OTIENAX
[IHC [170]. ®yHKIMOHANEHBIE METOJBI HEWPOBU3YaIHM3allMU JAIOT BO3MOXKHOCTH HE
TOJIBKO NMPHKU3HEHHO M3y4YaTh NATOJOTMYECKHE M3MEHEHHS B Pa3IMYHBIX CTPYKTypax
MO3Ta, HO ¥ yTOUHSTh HEKOTOPhIC MEXaHU3MbI TlaToreHesa [65, 208].

OpaHuM H©3 TakUX METOJOB sBiIseTCS IU(Py3MOHHAs TEH30pHAs MarHUTHO-
pesonancHas Ttomorpadus (DTl — diffusion-tensor imaging) c¢ Tpakrorpaduei,
OCHOBaHHasi Ha M3MEPEHUU BEJIWYMHBI U HampaBieHUs Iupdy3uu MOJEKyJd BOJbI B
BEILECTBE MO3ra. JlaHHBI METOJl MO3BOJISIET MPOBECTU TPEXMEPHYIO PEKOHCTPYKIIMIO
BOJIOKOH O€oro BEIIecTBa, a Takke OOHapyX UTb M OLEHUTh MOBPEXKACHUE
IPOBOJSAIIMX IIyT€d M YCTaHOBHUTH KOPPEJSLMIO CTPYKTYPHBIX IIOBPEXKICHUN U
HEBPOJIOTMYECKOro neduuura. Y nereil, poAUBIIMXCS HEJOHOUIEHHBIMU U UMEIOIIMMU
HapyILIEHUsT pPEYEBOrO pa3BUTHUS, TPYIHOCTH B OCBOCHUM A3bIKA, KOTHUTUBHBIE
nedeKThl, yMeHbllleHne K03 ¢uurenTa GppakuruoOHHON aHU30TPONHUHU OOHAPYKUBAECTCS
B 00JIaCTH 8epPXHE20 NPOOOIbHOZ0 NYYKA, 6HYMPEHHEN U HAPYIHCHOU KANCYJl, HUNCHUX
0yzpoeé uemeepoxonmus, GaNUKA MO30AUCIMO20 mead, nepeoHell KOMUCCYpPbl,
manamyca [92, 128, 155]. OGo3HaueHHBIC HAPYIICHUS MOTYT JIHArHOCTHPOBATHCS,
HauMHas C POXKACHMS BIUIOTh 10 paHHEW MosonocTu. B psae cnyuyaeB nud¢dy3noHHO-
TeH3opHyt0o MPT coueraoT ¢ BokcenbHOUW Mopdomerpuerr (VBM), koropas naer
KOJIMYECTBEHHYIO OIIEHKY OOBEMOB KOPTHKAJIbHOTO U CYOKOPTHKaJIbHOIO CEpOro
BEIIECTBa, B TOM WYHCJIE IMOAKOPKOBBIX sjep, OENOoro BelecTBa M JMKBOPHBIX
npoctpanctB. K meromam MPT otHocsaTcs Tarke Resting state functional MRI
(R-fMRI), Arterial Spin Labeling (ASL), Magnetic resonance spectroscopy (MRS),
IpUMEHSEMbIE, TTTaBHBIM 00pa30M, B HAyYHBIX LENAX.

[Ipy yTOYHEHMM TreHe3a LEHTPAIbHBIX CIYXOBBIX PACCTPOMCTB MOXKET OBITh

HCIIOJIb30BAHO YJIbTPAa3BYKOBO€ HCCICA0OBAHME, ABJIAIOIICCCA HaunOoJIee AOCTYITHBIM
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U BecbMa 3(()EKTUBHBIM METOJOM U3yUEHHs] MO3TOBOI0 KpoBOTOKAa. OHO BBIMOIHAETCS
MIOCPEACTBOM COHOZpaghuu Wi donniepozpaguu. ViccienoBaHue NpoBOAAT B PEXKUME
peajbHOrO BPEMEHUM C OJHOBPEMEHHOM pETHUCTpalMedl HampaBlICHUS U CKOPOCTH
kpoBoToka. KommbroTepHasi 06paboTka oOecrieunBaeT ModydeHue Ha Oymare IIBETHOTO
n300paskeHus COCYIOB, TOMIIEPOrPaAMMbI H COOTBETCTBYIOIIMX IIU(PPOBBIX MOKA3aTEINEH.

N3 MeToAoB PpaaMOHYKJIMAHOM [MATHOCTHMKHM IIPM HaApYILICHHSIX ClyXa
ucnone3ytoT I197, orpaHMuYMBasChb B OCHOBHOM TOJYy4YEHHEM (PYHKIIMOHAIBHBIX
naHHbIX. [IpuHATO cuMTaTh, 4TO BEIMYMHA MO3TOBOIO KPOBOTOKA MPONOPLMOHAIbHA
MeTab0IMYECKO aKTUBHOCTH TOJIOBHOI'O MO3Ta, MIOATOMY IOCJIE BBEICHUS B OPraHU3M
OOJBHOTO COOTBETCTBYIOIIETO PAJUOAKTUBHOIO BEIIECTBA MOXHO BBISIBUTH YYaCTKU
runo- u runep@yHkuuu. Takue UCClIeNOBaHUA MPOBOASAT JUIsl  JIOKAJIM3ALUU
ANWIENTUYECKUX 0YaroB, ITPU BbISBICHUYU UIIEMHUH y MTALIMEHTOB C IEMEHIIMEH, a TaKkKe
JUTSL U3y4YeHus pajna GU3nonaorudeckux (pyHkuuil romoBHoro Mosra. [lo TexHuyeckum u
SKOHOMHUYECKUM cooOpakeHusiM [IDT MokeT ObITh BBINOJIHEHA TOJIBKO B KPYMHBIX
Hay4HO-JMAarHOCTUYECKUX IeHTpax [23].

[TepcnieKTUBHBIM METOAOM JTAATHOCTUKU CP MOXKET CTaTh
masnumosnyeganoepagpus (M3II), mo3BoJsAONIIas JOKATU30BaTh 30HBI KOPhI (B TOM
YHUCJIE CIyXOBOM), AaKTUBHUPYIOIIUECS TMpPH pPa3jIudHON (B YaCTHOCTH, 3BYKOBOW)
CTUMYJIALMM. JleTeKuusi OCYIIECTBISIETCS IOCPEACTBOM  PETUCTpaliu  CIa0bIX

MarHUTHBIX TIOJICH, TeHEepUpYyeMbIX HelipoHamu [113, 148].

1.3.5 /luaznocmuueckue Kpumepuu 4eHmMpaIbHuIX CIYX08bIX PACCMPOIC G

OnHuM U3 Ba)KHEHIIMX BOMPOCOB, pemaeMbix npu auarnoctuke L[CP, sBnsercs
6b100p mecmog NI BKIIOYCHUS B KOMITIEKC o0cienoBanusi. OHON U3 MOTEHITUATBHBIX
CTpaTeruii ABsieTcst oT00p TecTa U3 Kaxkaoi kareropur. OgHaKO IPU 3TOM HEOOXOIUMO
YYUTHIBATh UYBCTBUTEIBHOCTh W CHEIU(PUYHOCTH TECTOB. JloKa3aHO, YTO BBICOKOU
YyBCTBUTEJIBHOCTHIO U CHEIU(GUUYHOCThIO 00JIadal0T JUXOTUYECKUN YHMCIOBOU TECT, a

takoke FPT u DPT, xapakrepusyoinue YacTOTHO-BpeMEHHYH 00paboTky [168].
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PesynbraTel Takux HCCIEAOBAaHUM, KaK TECT OOHApY)KEHHUs May3bl W OWHAypajbHOE
OCBOOOXXJIEHHE OT MAaCKUpPOBKH, MO JaHHBIM HEKOTOPBIX HMCCIIEJOBAaHUN, HE HMEIOT
BBIPKEHHON KOPPEJSIUU C TECTaMU IO OLICHKE COCTOSIHUSI MHTEIIJIEKTa, YTO MTOMOTaeT
XOTh B HEOONBIION Mepe MCKIIOUUTH BIUSHUE HAPYIICHUS KOTHUTHUBHBIX (PYHKUIUH Ha
BeinojiHeHne TectoB [183]. Ilpm BeIOOpe TEeCTOB HEOOXOAMMO  YUYHTHIBATH
WHIUBUyalIbHBIE OCOOEHHOCTH TManMeHta. Tak, Tpu o00cieqoBaHUM JIEeTe C
HapyUICHUSIMA PEYU WM HE HOCUTENEH fA3bIKa JIy4dlle HMCIOJb30BaTh HEBEPOAIbHBIE
TECThl, a MPU OOCIEAOBAHUU TAIMEHTOB C KOTHUTUBHBIMU HApYIICHUSIMU — TECTHI,
HauOoJee Jerkue I BeimoiHeHus [149].

CHoXXHBIM BOIIPOCOM  SBIIIETCSI M BBIOOP HEOOXOAMMOIO Yucla mecmos,
BXOJAIIUX B Oatapero oocnenoBanusi. C 0HOM CTOPOHBI, IPU YBEIMUYEHUHU KOJINYECTBA
TECTOB BO3PACTAET BO3MOXKHOCTh OOHAPYXHUTh MAaTOJIOTHIO, HO C JAPYroll CTOPOHBI,
JUINTEJIBHOE TECTHPOBAaHUE YTOMHUTEIBHO I MAallMEHTa, YTO MOXKET OTPULATEIIBHO
CKa3bIBaThCS HA pE3yJbTaTaXx.

UeTkux oOuacnocmuueckux Kpumepuee il 1moctaHOBKHA nuarHo3za L[CP nHa
CErOIHSIIHAN J€Hb HE cymecTByeT. [I0 TaHHBIM MHOCTPAHHBIX ABTOPOB, CYIIECTBYET
[0 MEHBIIEN Mepe 9 pa3nUYHBIX BAPUAHTOB KPUTEPUEB C YaCTOTOM IOCTAHOBKHU
nuarnosa ot 7,3% 1o 96% [216].

Haubonee mpunsTh cnenyromue quarnoctuueckue kpurepun LICP:
® HaJW4Me >2 CTaHJAPTHBIX OTKJIOHEHUN HUXKE CPEIHETO B >2 TECTaX;
® UM HAJIMYME >3 CTAaHIAPTHBIX OTKIOHEHUH HUXKE CPEAHETO XOTs Obl B OTHOM TECTE;
® M HAINYWE >2 CTAHJIAPTHBIX OTKJIOHEHHWW HHM)KE CPEIHEr0 B OJHOM TECTE IPHU
HAJIMYUU 3HAUUTENbHBIX (PYHKIMOHAIBHBIX TPYIHOCTEH B CIYXOBOM IOBEACHUU
(Ha OCHOBaHMH TIPEABABISIEMBIX kaio0) [79].

OnHHUX TOJIBKO Kajlo0 MaleHTa He JOCTaTOYHO AJIsl HoCcTaHOBKH auarnosa L{CP.

HeBO3MOXHOCTh ~ JIOTUYECKOTO  MHTEPIPETUPOBAHUS  PE3YIBTATOB  TECTOB,
HEIMOCTOSHCTBO B MOJYyYaeMbIX PE3ylibTaTax TECTOB MJIM MPOTUBOPEUUBBIE PE3YIbTATHI
TECTOB CKOpee CBUAETENbCTBYIOT HEe B mosib3y LICP, a TpeOyroT npyroro oObsicHEHUS,
HanpuMep, OHU MOTYT OBbITh CBSA3aHBl C KOTHUTHUBHBIM JA€(QUIUTOM, MpoOIEMaMu C

MOTHBaHHeﬁ nmanueHTa, HCAOIIOHMMAaHUECM 3aJaHus TCCTa U T. 1.
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[Ipu onpenenenun nokazanuii X cnenyaibHoMy o0cienoBanuio Ha Hamuuue [{CP
HEOOXOMUMO TOMHHUTH, YTO BEPOSTHOCTh WX BO3HUKHOBECHHS OCOOCHHO BElMKa B
rpyniax NanyMeHTOB, UMEIIINX B aHAMHE3€ TPaBMbl TOJIOBHOTO MO3Ta WJIU OIEpaldu
Ha TOJIOBHOM MO3r€, a TaKXe IMOXWIbIEC JIIO[U, MAIlUEHTHl C 3aUKaHUEM, CIIYXOBBIMU
TAJULTIOIMHALUSAME, TUCICKCHEH, XPOHUYECKON CEHCOHEBPAILHON TyroyxocThio [98].

B mponecce mocTaHOBKM JUarHo3a TaK)Ke€ BaKHO YUYWUTHIBATH, YTO TPYAHOCTH,
ceszanHbie ¢ I[CP, Hemp3s cumrare crnenuuyabiMA. JlparHo3, OCHOBaHHBIN
UCKIIIOYUTENBHO Ha MPEIbSABISEMbIX jKaJI00axX WM TOJBKO HA pe3ylbTaTax TECTOB, HE
MOXXET CUMTAThCSI MpaBOMEpPHBIM. JKamoObl MalMeHTa MOTYT yKa3aTh, Kakyl 00JacTh
CJIeIyeT TECTUPOBATh OCOOCHHO BHUMATEIILHO, a YXY/IIICHUE PE3YJIbTaTOB TECTAa MOXKET
yKa3aTb, B KaKOM PETHOHE TOJIOBHOTO MO3ra €CTh HApYILICHHS M KaK I[UIAaHUPOBATH
peabunurtanuio. KpoMe Toro, BO MHOTHX CUTYyallUsIX JOTOJHUTENIBHO HAJ0 TECTUPOBATh
KOTHUTHBHBIC U SI3BIKOBBIE CIIOCOOHOCTH MalueHTa. HekoTopble KIMHHUIMCTBI JaXKe
MPEAJIAraloT MPOBOAUTH TE€CTHI 1O IuarHocTuke [{CP Tonbko mocie OleHKH COCTOSHUS
KOTHUTUBHBIX (yHKIMH. JlomomHuTenbHOEe oO0ciaenoBaHue MOXeT Bkiawodarh MPT
(0ocoOOGHHO TIPHM HAIMYMM TOYEYHOTO JedUlIMTa B TECTax, OMNPEICIISIONINX
(GYyHKIIMOHUPOBAHUE OMpPEJEICHHBIX 00JIacTel TOJIOBHOIO MO3Ta, a TakKke MpH
aCUMMETPHH CliyXa), 3JekTpo3nuedanorpaduro [79, 168].

BaxHO oco3HaBaTh, 4YTO TECTHUPOBAHHE B YCIOBHUSX KIMHUKU NPOBOAUTCA B
3BYKOM30JUPOBAHHON KaMepe, ¢ MUHUMAJIbHBIMU OTBJIEKAIOIUMH (pakTopaMu, 0OBIYHO
B YTPEHHHE 4Yachl, KOTJAa MNAUEHT MPUXOAUT OTIOXHYBILIHM, MO3TOMY pE3yIbTaThl
TE€CTOB MOTYT HE MOJHOCThIO OTpakarh BozaelcTeue LICP Ha ciayxoBbie CloCOOHOCTH B
peanbHOM KU3HEHHON 00CTaHOBKE.

IIpu peabumuranuu mnanueHToB ¢ L[CP Hepeako BO3HUKAIOT CIIOKHOCTH, B
YaCTHOCTH, CIIyXOIIPOTE3UPOBaHUE HE Bceraa ObiBaeT 3((HEeKTUBHBIM. TakuM MalMeHTaM
4acTo TpeOyeTcsl ICUX0JI0rHIecKast MoAIePIKKa, 10 TOKa3aHUsIM — CypJI0TIeIarOTHUECKUE
3aHATHSA, HEMEIMKAMEHTO3HbIE M (apMakojorudeckue crnocodsl koppekmuu [[CP
[142,168]. Pannee, cBoeBpemenHoe BbisiBieHHE L[CP TO3BOJIMT ¢ HOBBIX MO3WIUN

MOJIOMTH K pa3pabOTKe pallMOHATILHON TAKTUKH BEJACHUS OOJIBHBIX C JAHHOM MaTOJIOTHEH.
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I'nasa 2
OBHIAS XAPAKTEPUCTUKA AIITIIAPATYPBI,
METOJUK U KOHTUHI'EHTA UCIIBITYEMBIX

Bce aynnosiornueckue MccienoBaHus MPOBOAWIN B 3BYKO3arilylIEHHOM Kamepe.
[lepen ayauonornyeckuM TeCTUPOBAaHUEM BHITTONHSIM ocMOTp JIOP-opraHoB, Bkitouas
OTOCKOIIMIO, TIpH HEOOXOIWMOCTH — TyalleT HApPYXHBIX CIyXOBBIX TIPOXOIOB,
OPUEHTHUPOBOYHYIO OILIEHKY CITyXa MOCPEACTBOM KUBOM peur U KaMEPTOHAJIbHBIX MPO0.
ToHanbHYIO TOPOTOBYIO AYJMOMETPUIO U TICUXOAKYCTUYECKHE TECThbl MJI OILICHKU
IEHTPAJbHBIX  OTJACJIIOB CIYXOBOM CHCTEMBl MPOBOJUIM C  HCIOJIb30BaHUEM
CIEAYIOIIETO 000pydosanusa’. JIByXKaHalIbHbIM KiauHu4yeckuil ayauometrp AC 40
(«Interacousticsy, JlaHWs) B KOMIUIGKTE C TOJIOBHbIMH Teiaehonamu TDH39 wu
aynuorieepom Philips DVD Q40/022 (Benrpus), a Takke JUCKHU C 3aITUCHI0 PEUYCBBIX H
HEepeYeBbIX TeCTOB. Ppa3oBblii MATPUKCHBIN TecT RUMatriX u TpoiHOM YMCI0BO# TeCT
(Digit Triplet Test, DTT) BBIIOJHSIM ¢ TOMOIIBI0 HOYTOYKa, OCHAIICHHOTO
COOTBETCTBYIOIIMM TIporpaMMHubiM obecrieueHrem Oldenburg Measurement Application
(HorTech GmbH, Oldenburg, T'epmanus), 3BykoBoii kaptoii EarBox (Auritec,
I'epmanus) wu ronoBHeiMEH  Teiedonamm  Sennheiser HDAZ200. [lanmenrawm,
MOJIB3YIOIIUMCSL CIYXOBBIMU allllapaTamMHi, PEUYEBYH0 ayJIHMOMETPHUI0 MPOBOAWIH B
CBOOOJTHOM 3BYKOBOM TMOJ€, JJIS YEro WCIOJb30BAIA aKyCTUUECKHE KOJOHKHU
GENELEC (I'epmanus). Peructpamus OADIIN mpoBoauiack MOCpEaCTBOM TpubOpa
EchoPort ILOV6 («Otodynamics Ltd.», Benukoopurtanus).

2.1 Metoabl oueHKH nepudepudecKux 0TAeJI0B CIyXOBO CHCTEMbI

2.1.1 Tonanvnan nopozosas ayouomempus

Tonanvuylo nopozogyio ayouomempuio BBITIONHSIN B CTaHAAPTHOM YaCTOTHOM

nuanazone. ot 125 go 8 000 I'm mpu Bo3aymnoM mnposenenuu u 250-8000 I'n mpum
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KOCTHO-TKaHEBOM TpoOBeAeHMHM 3Byka. (CHavajla OLIEHMBAIM TIOPOTH CllyXa IIO0
BO3/yIITHOMY 3BYKONPOBEACHHUIO, a 3aT€M — MO KOCTHO-TKaHEBOMY. VMHTEHCHBHOCTB
NPEABIBISIEMbIX TOHOB MEHSUIM OT BBICOKOM K HU3KOU. VcciemoBaHue mpoBOIWIN B
cnenyromem mnopsiake: 1 klm, 2 kl'u, 4 k[, 8 kl'u, 1 xI'u, 0,5 kl'u, 0,25 xI'm,
0,125 x['u. IloTtepro cimyxa omeHuBasii B OB OTHOCHUTENBHO HOPMAJIBLHOTO IMOpOTa
capimumoct (b HIIC). [Ipu acuMMeTpuu ciyxa BBIIOJHSAJIACH MACKHUPOBKA JTydllle
CJIBIIIIAIIETO yXa [0 CTaHIapTHOM Metoauke [32].

CreneHb TYroyxocTd OLEHUBAJIM B COOTBETCTBMM C TMpHHATOH B Poccun
MexyHaponHON KiaccupUKauei: Ui KaXJO0ro yxXxa B OTIECIBHOCTH OINpEAeIIsIN
cpenHee apu(pMETHUECKOEe MOPOroB CiIyXa MO BO3AYIIHOW MPOBOJMMOCTH AJIS Y9acTOT
0,5, 1, 2 u 4 x['u. 3nauenne 26-40 b HIIC cooTBeTcTBOBaNO Tyroyxoctu | cremenu;
41-55 nb — Il crenenwn; 56-70 ab — Il crenenu; 71-90 nb — 1V crenenu [44].

2.1.2 Peuesasn ayouomempus 6 muuiuHne

PeueByio ayaMOMETpUIO B THIIMHE BBIMOJHSIA C IOMOIIBIO MEPEUUCICHHOTO
BBIIIIC 00OPYIOBAHUS M IUCKOB C 3alMChI0 apTHKYIISIMOHHBIX TaOJHUI[ OJHOCIOKHBIX
(B omHOM Tpeke — 20 cioB) [45] u pasHOCIOXKHBIX €I0B (B 0HOM Tpeke — 30 cioB) [14]
PYCCKOTO SI3bIKa, MPOM3HOCHMBIMHU JIUKTOPOM-MYKYHHOH. [IpH HcciaemIoBaHUSX B
HAYIIHWKAaX OLEHUBAIN pPa300pYMBOCTh MPH KOM(OPTHOM YPOBHE TI'POMKOCTH,
NPEIbSBIIAA COOTBETCTBYIONIME TAOJMIBI CHAYada Ha OJHO, a 3aTeM — Ha JPYroe yxo.
B xome uccinenoBaHus HalMEHTa MPOCHIN MOBTOPSTH CIIOBA, KOTOPHIE OH YCIIBIIIA
(3a MpaBUIBHBIA OTBET NMPUHHMAIH TOJIBKO TOYHOE BOCIPOU3BEICHHME YCIIBIIIAHHOTO

CJ'IOBa). 3aTeM BBIUMCIISIIIN IMPOLCHT IIPAaBUJIbHO BOCIIPONU3BCACHHBIX CJIOB.

2.1.3 Hmneoancunan ayouomempus

I/ICCHGI[OBaHI/Ie OpOBOAUIIOCHE C HCHOJIB30BAHHMEM IIOJIHOTO KJIIMHHUYECKOI'O

aHanuzaropa cpeadero yxa GSI TympStar (Grason-Stadler, CIIIA) mpu uyacroTe
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30HAUpYymolero curHana 226 I, yacTtore CcuUrHaja MICH- M KOHTpajJaTepaIbHON
cTuMyJsnun akyctudeckoro pediekca (AP) — 500, 1 000, 2 000 u 4 000 I'n. YpoBeHn
MHTEHCUBHOCTU CUTHaia CTUMYJAuu AP MeHsica aBromarudecku ot 60 go 110 ab ¢
maroMm 5 nb; mpenenbl U3MEHEHUsI CTaTUYECKOrO NIaBJICHUS B HAPYKHOM CIyXOBOM
npoxoje — ot +600 no -800 nlla; ckopocth u3menenus nasinenus — 10 alla/c.

HpI/I OOCHKC PpE3yJabTAaTOB THMIIAHOMCTPHHU HCIIOJIb30BaJIN KJIaCCH(i)I/IKaHI/II-O

J. Jerger [129].

2.2 MeToabl ayIH0JI0THYECKON OLIEHKH

HEHTPAJBHBLIX O0T/€/JI0B CJIyXOBOﬁ CHUCTEMBI

2.2.1 Onpeodenenue oughghepenuyuanbHbIX NOPO208 NO Yacmome

Usmepenne ouggepenyuanvruvix nopocoe no uwacmome (AI1Y) BIMOAHSIM TIO
CTaHJapTHON MeTOoJuKe Ha KOMGOPTHOM ypoBHE TpomkocTu Ha yactorax 500, 1 000 u
2 000 T'p mns xaxmoro yxa B otaenpHocTr [102, 168]. [lepBoHa4anbHO MOCPEICTBOM
TOJIBHBIX TeNe(OHOB TOJIaBaJIi TOH COOTBETCTBYIOIIEH YacTOThI 0€3 MOMYISAIUH, a
3aTeM TPEIBSABISUIA CUTHABI C TIOCTETICHHBIM YBEIMYCHUEM MOIYJISAIHWA TIO0 YacTOTe:
0,211; 04T, 0,6 I'm; 0,8 'y 1 I'; 2 I'opg 3 T'oxg S T ITarnmeHT moJpKeH OBLI CKa3aTh,
KOT/Ia TI0JIaBaeMblii CHUTHAJl HAauyWHAJI BOCIPUHUMATHCA KOJIEOTIOMMMCS, a He
MOHOTOHHBIM. HopMmanbHble 3HaueHus sl 4yactoTHoro amamazoHa 0,5-1 k[ wHe

npesbimarot 0,4% [39].

2.2.2 Oyenka eocnpusamus pumma

N3ydyeHne BOCHpHUATHS CIyXOBOM CHCTEMOW BPEMEHHBIX IOCIEIOBATEIBHOCTEN

3BYKOBBIX CTHMYJIOB pa3H0171 JJIUTCIIBHOCTHU  TIPOBOJUIIOCH ITIOCPCACTBOM mecma
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no oyenke eocnpuamus pumma. J1jis BEIOOpa mapaMeTpoB MPEAbSIBISEMBIX CTUMYJIOB
Obla MpoBecHa IepBas, MpoOHasi, cepusi U3MEPEHUl Ha 6 HCHBITYEMBIX B BO3pacTe
18-19 ner ¢ HOpMANBHBIM CITYXOM, KOTOPBIM MPEIbSIBISUIUCEH JIBE TPYIIbl PUTMUYECKUX
MOCJIEIOBATEIbHOCTE  3BYKOBBIX  CTUMYJIOB  («UIUTEIBHBIE» U «OBICTPBICY).
«InurensHbie» nocnenoaTenbHocTH (1,8-2,1 ¢) cocrosm u3 3-X OTIEIbHBIX CTUMYJIOB
(600 u 300 mc) ¢ may3oit mexay HuMHu 300 Mc (0a30BBIN BapHaHT TECTa); CIIEKTPAIbHBIMN
COCTaB  MOCIEAOBATEILHOCTEH COOTBETCTBOBAN  3BY4YaHUSIM 3-X  MY3bIKaJIbHBIX
HHCTPYMEHTOB (ITMaHWHO, CKpUIKu 1 1000s) [30, 31]. «beIcTphie» MOCie10BaTeIbHOCTH
(0,8-1 ¢) cocTosM M3 TOHAIBHBIX CHUTHAJIOB C YacTOTaMHU pedeBoro jauamnaszona: 0,5; 1;
21 4 x['m. DTi MocaenoBaTENBPHOCTH BKITIOYAIH 10 3 TIOCBUIKA Pa3HOM JJIMTEIBHOCTH:
«kopotkas» (K) — 100 mc u «amunnas» () — 300 mc, ¢ may3oit mexay aHumu B 150 mc.
Coueranuss K- u J[-3meMeHTOB MOriu o0Opa3oBbIBaTh 6 BAPUAHTOB PUTMHUYECKOTO
pucynka: KJIJI, AKI, AKK, IKI, KK, KJIK. ®poHThl HapacTaHus U craja A BCEX
CUTHAJIOB B «OBICTPBIX» MOCIEI0BATEIBHOCTIX COCTABIISIIN 5 MC.

N3mepenusi mokasajiyd, 4YTO BBIMIOJIHEHUE TECTa C BOCHPUSITHEM «OBICTPHIX)
PUTMUYECKUX MOCIEA0BATEIILHOCTEN BhI3bIBAET OOJBIINE TPYIHOCTH, YEM BOCIIPUATHE
CXOJIHBIX «JUIMTENBHBIX» TOCJIEeN0BaTeIbHOCTEN (0a30BBIM BapuaHT TecTa). ITO
MOATBEPAKAACTCS CPEAHUMHU MOKA3aTENSIMU MTPABUIIBHBIX PACIIO3HABAHUN PUTMHYECKOTO
PHUCYHKA TMPEAbSABISIEMBIX IOCIEA0BATEIBHOCTEH, KOTOphIE cocTaBuiau 69,5% nms
«ObicTpeix» U 90,8% [  «IUTENBHBIX» TMOCIEI0BATEIbHOCTEN. Pe3ynbrarsl
BOCIIPUSATHUSL «OBICTPBIX» MOCIIEIOBATEIBHOCTEN NIl Pa3HbIX 4-X 4acTOT ObUIM OJIU3KU
MeXIy coOoi, HO OoJiee HHU3KHI TPOLEHT NPaBUIBHBIX OTBETOB (65,3%) u
HauOONBIINN pa3dpoCc WHAUWBUAYAJIbHBIX JaHHbIX (+£19,2%) nHaOmoganuce s
CTUMYJIOB, B KOTOPBIX YAaCTOTA TOHAJBHBIX IMOCBHUIOK paBHsach 1 kl'm. DTOT Tecr,
Ha3BaHHBIA MeCHOM O OYeHKe 6OCRPUAmMUS pumma, v ObLI1 BEIOpaH ISl IPOBEICHUS
JanbHENIIero o0cae10Banus Kak Han00JIee YyBCTBUTEIBHBIN.

HccnenoBanue BBIMOMHSUIM B CBOOOJHOM 3BYKOBOM TOJI€ HAa KOMGMOPTHOM IS
UCIIBITYEMOTO YPOBHE TPOMKOCTH, HCIOJB3YsSd HOYTOYK, CHAaOXXEHHBIH CHelualibHON
nporpaMmoii U 3BykoBo# kapToi [31]. Ilporemypa wuccieqoBaHus 3aKiIOYanach B

CIICAYIONIEM: HCHBITYEMOMY B CIy4ailHOM MOPSIKE MPEABSIBISIOCH 12 «OBICTPHIX»



61
NOCJIEIOBATENBHOCTEH  (IBaXKIbl IOBTOPSUICS KAXKIbI W3 ONHMCAHHBIX  BBILIE
6 BapHaHTOB PUTMHUYECKOTO PHUCYHKA), COCTOSAMIMX U3 3-X TOHAJIBHBIX CTHMYJIOB
yactotoi 1 kI'n. 3agauell UCTIBITYEMOTO OBLJIO OTBETUTH, KaKylO MOCJIEI0BATEIILHOCTD
CUTHAJIOB OH YCJbIIIAJ (HAIpUMEp, «KOPOTKUI-IJIMHHBIN-KOPOTKU») WA BBIOPATH 3TY

MMOCJICAOBATCIIBHOCTD U3 IMICCTH BAPHUAHTOB, IIPCACTABIICHHBIX HAd 3KpAaHC KOMIIBIOTCPA

(pucyHok 4).
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Pucynok 4 — CHUMOK 3KpaHa KOMIIBIOTEPa NPH BbINOJHEHUH TECTA

10 OlleHKe Bocnpusitust putma [31].

Pe3y.HI::TaT TECTa I10 OLCHKC BOCIPUATHUA PpUTMA OLCHHBAJIM KaK IIPOOCHT

MPAaBWIbHBIX OTBETOB U3 12 MpeabsBICHU.

2.2.3 Tecm ob6napyscenus nay3vl

Tect oOHapyxenus nay3sl — Random Gap Detection Test (RGDT) BeimosnHsun B
mouduranuu R. Keith (2000) [137]. McnbiryeMoMy OMHAYpaIbHO MJIM MOHAYpaITbHO (B
3aBUCHMOCTH OT 3aJad HCCIEIOBAaHUS) Yepe3 HAyIIHUKM Ha KOM(OPTHOM YpOBHE

I'POMKOCTH IIOJAaBaJId KOPOTKHC CHI'HAJIbl AJIUTCIBHOCTBIO 15 MC, B KOTOPEIC ObLTIH
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BCTaBJICHBI O€33BYUHBIE May3bl pa3HOU MPOAOIKUTENsHOCTH, yacToTor 500, 1 000, 2 000
u 4000 I'um, a 3areM — miem4Ykd (IIMPOKOMOJOCHBIM mIyM). CHrHamel ¢ May3aMu
IPOAOIKUTENBHOCTBIO OT 0 10 40 Mc (110 9 CUTHAJIOB Ha Ka)/10M 4acTOTE) MPEAbABIISIIN
B CIy4yallHOM TOpsAJKe. 3ajada HCIBITYEMOrO0 COCTOsUIa B TOM, YTOOBI OTBETHUTH,
BOCIIPUHSUI OH TMOJAHHBIM CUTHal Kak OJuH 3BYK (0e3 may3bl) miM kak zasa. llepen
BBITNIOJIHUEM TECTA UCIOIb30BAIM TPEHUPOBOUHBIN TPEK Uil YTOUHEHUS, IPABWIBHO JIU
UCIIBITYEMBI TOHsUT 3ajnaHue. Ilo pe3yinpTaTam TECTUPOBAaHMS Ha KaXKIOM YacToTe
OLIEHUBAIU NOpo2 OOHAPYIHCEHUs Nay3bl — MHUHUMAIbHYIO [1ay3y, YJIaBIUBacMYIO
UCIBITYEMBbIM Ha JAaHHOW yacToTe. MTOroBbIii pe3yiapTaT MOJCUYUTHIBAIM KaK CpPEIHEE
apu(pMETUYECKOE MOPOroB, MOJYUYECHHBIX Ha MCCIEJOBAaHHBIX YacTOTax. TecT cunTaics
HE IPONIECHHBIM, €CJIU NOPOT OOHapyKEeHMs Tay3bl peBbian 40 Mc i 1ByX U Oosee
YacTOT WJIM NAalMEHT BOOOIIE HE OTIMYAJ] CABOCHHBIE CHIHAJbl OT OJWHOYHBIX.

B HOpME mopor oOHapy»xeHus may3bl He mpeBbitnaet 20 mc [137].

2.2.4 Tecm no 6vloenenuto non1e3H020 CUZHANLA HA (hOHe noMexu

[Ipu u3ydyeHHHn CIOCOOHOCTH K OOHAPYXEHHIO 3BYKOBOTO CHTHajla Ha (poHe
MoMexu ObUT TPEHJIONKEH HOBBIM TECT MO WM3MEPEHUIO CJBHUra MOopora IOJIE3HOTO
CUTHajJa B YCJOBHUAX OJHOBPEMEHHOTO MPEABSIBICHHS TOHAJIBHOW IMOMEXU 4YaCTOTOU
250 pnm 500 I'u. JIUTEenbHOCTH, KaK MOJIC3HOIO CUTHAJNIa, TaK U IMOMEXU COCTaBJIsiIa
20 Mc, 9TO OBILJIO COMOCTAaBHMO C MHWHHUMAJBLHON IMTEIBHOCTHIO (DOHEM B PEUCBOM
curHaine. Ilepen  HayaJoM  TECTUPOBAaHUSI  ONPEAECISUIM  MOPOTH  CIYXOBOM
qyBCTBUTEIbHOCTH Ha yacTtoTax 250 I'm, 500 I'm, 1 000 I'm u 2 000 I'u B THIIMHE 1715
KOKJIOr0 yXa B OTACIBHOCTH. 3aTéM Ha OJHO YyXO OJIHOBPEMEHHO MpPEeIbsBIISLINA
TOHAIBHYIO mnoMmexy 4actorol 250 I'm c¢ wuHTeHcuBHOCcThIO +10 b Han
WHJMBUAYAJIbHBIM OPOrOM CHBIIIMMOCTH M TMOJe3HbIM curHan yactoror 500 I'm Ha
MOPOTOBOM ypOBHE (MCTIOIB30BAIM UMIYJLCHYIO TI0/Ia4y CUTHAJIOB C HYyJIeBOU (ha3oi).

3aaaqep"1 InanmucHTa OBLIIO OTBETUTH HA BOIIPOC, CJIBIIINT JIHU OH 0o0a cHrHana Win OJHH.
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B cnydae ecnmu oH capmman o0a cWrHama, WHTEHCUBHOCTh TOHAIBHOW TTOMEXU
yBenuuuBasin A0 +20 ab Haj MHIUBUAYAIBbHBIM MOPOTOM CIBIIIMMOCTH, & €CJIU OJUH
CUTHaJ, TO MUHTCHCUBHOCTH IOJIC3HOTO TOHA yBeIWYMBAIM InmaroM 1 ab, ¢ukcupys
MOMEHT, KOT/la MAllUeHT HAYWHaJ CIbIIIAaTh JBa CUTHAJIA — TaKUM O0pa3oM H3MEPSUIH
opor OOHAPYKEHMs TOJIE3HOTO CHUTHAJIa B YCJIOBHUSAX OJHOBPEMEHHOMW IMOJIaud €ro C
TOHAJILHON MoMexoi. Bennuuny caBura mopora mnoje3Horo curuajna (A) paccuuThIBaId
KaK pa3HOCTh MEXK]Yy IOPOTrOM CIIBIIIIMMOCTH IOJE3HOTO CUTHAajda B MPUCYTCTBUU
MIOMEXH U IOPOrOM IOJIC3HOT'O CHTHAJIa B THINMHE. AHAJIOTHYHO OMNpPENesiiin A mpH
MHTEHCUBHOCTH TOHaNbHOU nomexu +30 nb, +40 nb u +50 n1b Hax uHAMBUAYaTBHBIM
MOPOTOM  CIBIIIMMOCTH. Jlamee ¢ UCHoJIb30BaHMEM AHAJIOTUYHON TMpOIEAYphl B
YCIOBHUSX IMPEIBbABACHHUS TOH e TOHaabHOW moMexu (250 ') oneHHBaaM BEIHYHUHY
caBura nopora noje3noro curana yacrotou 1 000 I'm, a 3atem — 2 000 I'r.

CrenyromumM >TarioM IMOCPEJCTBOM OMHCAHHOW BBIIIE METOAUKH OIPEACIISUIA
CIABUTH TIOPOTOB IIOJIC3HOTO CHUTHAJIa TIPH OJHOBPEMEHHOM IPEIbSBICHUN TOHAJIBHOU
nmomexu 500 I'm m monesHeix cur"aimoB 250 I'm, 1000 I'm, a 3atem — 2000 I'm.
MHTEHCUBHOCTh TIOMEXHM TaKXe IocjeaoBaTeIbHO MeHsau marom 10 b, mpoBons
m3Mmepenust Ha +10 nb, +20 nb, +30 ab, +40 n1b u +50 n1b Hang wMHAMBUAYAIBHBIM
MTOPOTOM CJIBIIIUMOCTH. 3aT€M MPOBOINIIN TaKHE )K€ U3MEPECHUS Ha BTOPOM YXe.

Mertoauka ObliIa MpEIIoKeHAa B KaueCTBE MOJCIM BOCIPHUATHS aKyCTHYECKOTO
CUTHaJIa B YCJIOBUSX MapaJyIeIbHOTO 3BYKOBOT'O TTOTOKA.

C yd4eToM IMTEIBHOCTH TIIPOBEJICHHUS OIMCAHHOTO BHIIIE MCCIICAOBAHUSA,
TpeOyromero OONBIIOrO YHUCIA W3MEPEHHM, ObUI MPEMJIOKEH YIPOILIEHHBIM TECT IO
OIICHKE TTOMEXOYCTOMYMBOCTH CIIYXOBOM CHCTEMBI C HCIIOJIb30BAHUEM B KadyeCTBE
moyie3Horo curHaiga ToHa uyactorod 1000 I, kak HaubOolee BaXHOrO IS
pacro3HaBaHUs peud, a B Ka4eCTBE MOMEXH — ToHa dacTtoTtod 250 I'u, obnanaromiero
HaKOOJIBIIIMNM MaCKUPYHOIINUM 3P PekToM (pHUCYHOK 5).

Ha «Cmoco6 mpoBeneHHsS TecTa IO BBIICICHHUIO IOJIC3HOTO CHUTHaja Ha (oHE
nomexu» ObuUia odopmiieHa W HampaBieHa B PocnaTeHT 3asiBka Ha H300peTeHue

(mpuoputet ot 17 mas 2017).
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Pl/lcyHOK 5 — CxeMa BBINOJIHEHHS TECTAa MO BBIACJICHHUIO ITOJIE3HOI'O CUT'HAJIA HA

¢pone momexu: 1 000 I'y — moJ1e3HbII TOHOBBIN curHaJt; 250 I'n — TOHOBasi momexa.

ITepen Hayajom TECTUPOBAHUS OTpeaeIIsIN Oporu CIIyXOBOM
qyBCTBUTEJIbHOCTH Ha yactoTtax 250 I'm m 1 000 'l B TUIMHE AJIs KaXJ0ro yxa B
OT/IEJIbHOCTHU. 3aT€M Ha OJHO yXO OJHOBPEMEHHO MPEIbABISUIM TOHAIBHYIO MOMEXY
gactoto 250 I'm ¢ wmHTeHCcHBHOCTRIO + 30 1b Ham HWHAWMBUIYATBHBIM TIOPOTOM
CHBIIIMMOCTH W mnoJie3Hbld curHan uvactoton 1000 I'm Ha moOporoBom ypoBHE
(MCTONIb30BANIM UMMYJIbCHYIO TI0/Ia4y CUTHAJIOB ¢ HYJEeBOU (ha3oit). 3amaueit mamureHTa
OBIJIO OTBETUTHb HA BOMPOC, CIBIIIUT OH 00a CUTHAla WU OAuH. B ciydae ecnu oH
CJBIIIANT OJIMH CUTHAJI, TO MHTEHCUBHOCTH TOJIE3HOr0 TOHA yBeIWM4uBaiu marom 1 nb,
buKcUpyss MOMEHT, KOT/Ia MAI[MEHT HAaYMHAJI CIBIINIATh JIBAa CHUTHAJA — TaKUM 00pa3oM
U3MEpSUI TOpOT OOHAPY>KEHMs TOJIE3HOTO CHUTHaja B YCJIOBHSIX OJHOBPEMEHHOU
MOJIaYM €ro ¢ TOHAJIbHOM Momexol. BenmnuuHy caBura mopora mnojae3Horo curtaia (A)
pacCUMTHIBAIA KAK Pa3HOCTh MEXAY MOPOrOM CIBIIMIMMOCTH IOJE3HOrO0 CUTHaja B
MPUCYTCTBUM TTIOMEXHU U TIOPOTOM IOJIE3HOT0 CUrHajia B TUlliMHE. Eciu A Oblna Oosbliie
uiau paBHa 19 1b, AMarHoCcTHUpPOBAIM HAIUYKE LIEHTPAJIBHBIX CITYXOBBIX PACCTPOMCTB.

TecT mo BBIIENEHUIO TOJE3HOTO CUTHATa HAa (OHE TOMEXHU MPOBOAWIM Ha
CIEIMAJIBHOM anmapaTypHOM KOMIUIEKCe, BKJIIOUArOIeM B ce0s JBa 3BYKOBBIX
reHeparopa ['3-34, KoMMyTaIllMOHHOE YCTPOMCTBO, YCUIIUTEIh U TOJOBHBIC TEIe(POHBI
TDH 39. DToT KOMIUIEKC MO3BOJSUI HE3aBUCUMO MEHATH 4YacTOTY, JIJIUTEIbHOCTh U

HHTCHCHUBHOCTDH IIOMCXH U IIOJIC3HOI'O TOHA.
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2.2.5 Tecm ounaypanvnozo e3aumooeiicmeus

6 hopmame uepedyrwuieiica OUHaypaIbHo pedu

HccnenoBanne OuHaypanbHozo 63aumMoO0eiicmeus BbIIOJIHSIN TOCPEICTBOM
ayouomempuu  yepeoyrowetics ounayparvho peuvto (4bP) [45]. WccnenoBanue
BBIIIOJIHSUTM B HAYIIHUKAX, HA KOM(DOPTHOM JIJIsl UCHIBITYEMOTO YpOBHE TpoMKocTu. Ha
NEPBOM JTare OMpeAeIsii MPOIEHT Pa300pPUYUBOCTH OJHOCIOXKBIX CIOB ISl KaXKIIOTO
yXa B OTAEJIBHOCTU (MOHOAaypajibHOE TecThupoBaHue). Ha BTOpom 3Tame oueHuBamu
OMHaypaJdbHYI0 pa300pUYMBOCTh IPH UYEPEIYIOMIEMCs NPEAbABICHUU CHUTHajla: CJIoBa
JENWINCH TI0N0JIaM, U MepBas 4acTh CJIOBa I0JaBajach Ha OJHO yXO, a BTOpas cpasy
BCJIe 3a MepBOM — Ha Apyroe yxo (ucmoib3oBamu CD-amck ¢ cOOTBETCTBYIOIIMMHU
3anucsaMu). 3aadyeld UCIBITYeMOro ObLIO BOCIIPOM3BECTH CIIOBO LIEIMKOM. B kauecTse
(POHETHYECKOTO MaTepHana MCHOIb30BATN TaOUILl U3 20 OMHOCIOXKHBIX coB [45].
[locne 3TOro BBIMUCISUIM PAa3HOCTh MEXIY MOHOAYpaJIbHOW pa3z00pPUMBOCTBIO XYXKeE
pasOuparoiiiero yxa u o6uHaypaibHoil pazdoopunBoctbio (AUBP). B HOopMme 3Ta pa3Huia
He npeBbimaeT 20%. Ilpm HapymieHun  OMHAYpajIbHOTO  B3aUMOJECHCTBUA,
00yCIIOBJICHHOTO M3MEHEHHEM (PYHKIIMOHUPOBAHUS LIEHTPAJIBHBIX OTAEJIOB CIyXOBOI'O
aHalM3aTopa Ha ypoBHE cTBoJIa Mo3ra u kKopsl, AUBP npessimaer 20% (pa30opunBoCTh
B YCIIOBHSIX yepenyrouleics OMHaypalbHO MOJIayd CUTHAJIa CYIIECTBEHHO XYK€, YEM

IpY MOHAYpaJIbHOM TpebsiBiicHuN) [34].

2.2.6 /luxomuuecKkuil uucio60i mecm

Jluxomuueckuti uucno6oti mecm BBHINOJIHSUIM B HAYUIHUKAX Ha KOMGOPTHOM IS
UCHIBITYEMOr0 TpoMKOCTH. OJHOBpPEMEHHO Ha o00a yxa IO0JaBajd Mapbl pPa3HbIX
nBy3HaYHBIX yucen ot 11 mo 99 (ucmonw3oBamum CD-muck ¢ cooTBeTcTBYMOIICH
3aMKCchl0). 3ajayedl HCMBITYyeMOro ObLJIO MOBTOPUTH 00a YCIBIIIAHHBIX 4YHUCIA B

pou3BOJILHOM mopsiake. Beero 3a ogHo uccnenoBanue noaasanu 20 pa3nuyHBIX Map
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JIBY3HAUHBIX YKCell. Pe3ynbTar moJACUUThIBAIA KAK MPOUEHT NPABUIbLHBIX OTBETOB, MPH
ATOM OTBET CUMTAJICS MPaBUIBHBIM, €CIM 00a Ynciia W3 mapbl OBUIM Ha3BaHBI BEPHO.
VY nrogeit ¢ HOpMalbHBIMU MOPOTaMU ClIyXa Pe3ysbTaT J0JKEH ObITh >90% Ha Kaxaoe

yX0, a y JII0JIel ¢ XPOHUYECKON CEHCOHEBPAJIbHON TYrOoyXOCThIO CIa0OW U cpeaHei

crerenu >80% [168].

2.2.7 Monaypanvnsle HU3KOU30bImMOUHbBIE MeCmbl 8 (hopmame peuu 6 uiyme

W3 MoHaypanbHBIX HU3KO M30BITOUYHBIX TECTOB B padOTe ObLIN HUCIIOJIB30BAHBI TPH
BapUaHTa UCCJIEAOBAHUS peublo Ha ()OHE MOMEXH, MOJAABAEMOI UIICHIaTepaIbHO (Ha TO
K€ yXO0, YTO U TOJIE3HBIA CUTHAN): PYCCKUWA PEUEBOM ayIMOMETPUYECKUN SKCIPECC-TECT
(9Kcrpecc-TecT); pycckuii (pa3oBblii MaTpHKCHBIN (pasoBeiii TecT (Russian sentence
matrix test, RuMatrix) u Tpoitroii yucioBoii Tect (Digit Triplet Test, DTT).

[Ipouenypa axcnpecc-mecma 3aKio4danach B TOM, YTO MOCPEACTBOM TOJIOBHOIO
ternedoHa Ha KOMGMOPTHOM JUIsl HCHBITYEMOTO TPOMKOCTH B HCCIEIYEMOE YXO
OJTHOBPEMEHHO C TMOMeXOW (ImrymM MHOTOrojiocus) momaBad 30 pa3HOCIOXKHBIX CIIOB
[14] (ucrionb3oBamu CD-auck ¢ cOOTBETCTBYOIIEH 3aUChi0). OTHOIICHHE CUTHAJ/IITYM
ObUT0 (hUKCUpoBaHHBIM U cocTaisuio 0 nb.

PeueBoit matepuan ¢hpazoeozo mampuxcnozo mecma RuMatrix mpencrasicH
CUHTAaKCUYECKH  (PUKCUPOBAHHBIMH, HO  CEMAHTHYECKH  HEMpeacKa3yeMbIMU
MPEIOKEHUSIMU U3 5 CJIOB (HampuMmep, «AHHA BUIUT CEMb CEPBIX YJIHUIDY), TOMEXOU
CIIY’KUT YCPEIHEHHBIHN IITyM peueBoro crektpa. 20 ¢hpa3 npeabsBisian OIHOBPEMEHHO C
IIyMOM HIICHUJIaTepalibHO Yepe3 TosioBHbIE TesnedoHbl. Mcmoap30Baiv  aqanTHBHBIMN
peKMM, TIpH KOTOPOM OTHOIIEHHMe curHaia/mrym (Signal-to-noise ratio, SNR)
PETYIMPOBAIOCH ABTOMATUYECKH, B 3aBUCUMOCTH OT OTBETOB MaIMeHTa (YMEHBIIAsCh
P TIPABHJIBHOM OTBETE U YBEJIUYHMBASCH ITPH HEMTPABUILHOM). Pe3ybTaThl OlEHUBAIN

B 3HaueHusx 1b SNR, npu kotopeix pocturaics 50% yposens pazdopunBocTr (SRTsg

— Speech Reception Threshold) [87, 204].
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[Ipyu BbINOSHEHUU mpoItHo20 uucnoeozo mecma DTT B TakoM Xxe pexnme

npenbsaBasuim 30 KOMIUIEKCOB U3 TPEX OJHO3HAYHBIX YUCEN Ha (OHE HIyMa.

2.2.8 Pecucmpauyusn omoaKkycmuueckoil IMuccuu

C BpUMEHEeHUEeM KOHmpaiamepajibH0o20 WYM0O6020 nooaeeHus

Peructpanusi 0TOaKyCTHYECKOW SMHCCHMM HAa YaCTOTE MPOAYKTA HCKAXKEHUS
(OADIIN) naBana 00BEKTHBHYIO KapTUHY COCTOSIHMSA CityXxa. McciaenoBanue mpoBO TN
Ha ipudope DP EchoPort ¢ nmporpammasim ob6ecnieuenrnem ILOV6 («Otodynamics Ltd.»,
BenukoOputanusi).  Mcmonp3oBanu — cieayiomude — mapameTpbl  pEerucTpaliu:
MHTEHCUBHOCTH TOHAIBHBIX cTUMyJI0B OADIIN 1,=1,=70 nb Y3 /I; ctumybl mogaBaanuch
B yacTtoTHOM pauamnazoHe oT 708 I'm mo 8 000 k['mr; B KadecTBe KOHTpalaTepabHOTO
CUTHaJa TojiaBajau Oelnblii 1myM uHTeHCUBHOCTHIO 65 nb HIIC. PeructpupoBanu Gonee
500 MOCTCTUMYJIBHBIX OTPE3KOB, IMTEIBHOCTHIO 20 MC KaKIblid; TPOBOAUIN IO
33anucu ¢ TPEeAbSBICHUEM KOHTpajlarepaibHOro Iryma u 0e3 Hero. Beramcismu
CpEIIHHE aMIUIUTYAbl OTBETOB, MOJYyYEHHBIX Ha (JOHE KOHTpaIaTepalbHOTO CUTHAajla U
0e3 Hero, pasHulla MEXAY KOTOPBIMH SIBJISUIACH MCKOMOM BEJIMYMHOW MOJABJICHUS.
N3BecTHO, UTO yMeHbllleHue Wi orcyTcTBue 3ddexra nogasieHuss OAD B oTBET Ha
aKyCTUYECKYI0 CTUMYJISIIIUI0 MOKET CBHUJICTEILCTBOBATH O HapylIeHUW (OYHKIUU

MeMaIbHOM OJIMBOKOXJIeapHOH cuctemsl [13, 17, 210].

2.2.9 Peuesasn ayouomempus 6 c60000HOM 38YKOBOM noJle

C yyeTroMm TOro, 4rO0 OCHOBHYIO T'PYIIY HCIBITYEMBIX COCTaBWJIM MAlUEHTHI C
XCHT 2-3-#i crenenu, KOTOpbIe ObUIM TMOJB30BATEISIMH CIyXOBbIX amnmapaTtoB (CA),
BO3HUKJIA HEOOXOIMMOCTh MPOBEACHUS PEUEBOIl ayTMOMETPUHU B COBOOTHOM 3BYKOBOM

nosie. PazoopunBocTh peun B CA olieHUBaIM B CBOOOTHOM I10JI€ ABYMSI CITIOCOOaMHU.
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[Tpu BBHIMOTHEHUN PEUEBOW AyAHOMETPHH TOCPEICTBOM IKCHpecc-memooda [25]
MCTIOJIb30BAJIM 3aMUCh APTUKYISIIMOHHBIX TaOJIHIl Pa3HOCIOKHBIX CJIOB, COCTABICHHBIX
[''W. I'pundepr, JI.P.3unmep (1957) [14]. VYpoBeHb TNPEABSBISEMOrO CHUTHAIA
coctaBisul 65 1b Y3/, 4To COOTBETCTBYET I'POMKOCTH Pa3rOBOPHOM pEeYM; JTaHHBII
rmapaMeTp YCTAHABJIMBAJICA M KOHTPOJMPOBAICS C TMoMolplo mmymomepa SL-100
(Voltcraft, F'epmanus). Onpenensiin pa300pYMBOCTh NPEABIBISACMBIX CIIOB B THUIIUHE U
Ha (oHe MHororojiocus ¢ oTHomeHueM curHain/myMm (Signal-to-Noise Ratio — SNR),
PaBHOM HYJIIO.

Kpome TOro, BBINONHSINM pPEUYEBYI0 ayJUOMETPUI0O B CBOOOJHOM TIOJE
IIOCPEICTBOM ¢hpazoeozo mampuxcnozo mecma RuMatrix [33, 87] B amantuBHOM
pexume. Onpenensiiu ToOKazaTteld, Npu KOTopbix nocturancs S50%-Hblii mopor
pazoopunBocty peun (SRTsp): mpu TeCTUPOBAHWW B THINMHE — WHTEHCHUBHOCTH B Jb

V31, a mpu TecTUpOBaHUU B IiTyMe — OTHoIeHre curHai/mym B 1b SNR.

2.3 O0beM uccae10BaHUM.

KoHTHHIeHT HCIBITYEMbIX

B mpouecce paboThl KOMIUIEKCHOE ayAHOJOTMYECKOE O0CieoBaHue ObLIO
nposeneHo 122 ucnbityembiM. M3 Hux 51 mamment — ¢ XCHT 2-3-it crenenu, 51 — ¢
HOPMAJIbHBIMU NIOPOTaMH CJIyXa, 20 MalMeHTOB — C PaCCESIHHBIM CKIIEPO30M.

B rpynnty u3 51 nayuenma ¢ XCHT Bouuio 29 xeHIIMH U 22 My»XYUHBI, BO3PacT
KOTOpbIX BapbsupoBai oT 31 g0 80 mer (cpemnuii Bo3zpact 62,8+14,5 ner). Kpurepuem
BKJIFOUEHUS] B HMCCIIEJOBAaHUE ObLIO HajIM4Me ABYCTOpOHHEH cummeTrpuuHoHo XCHT
2-3-i1 CTEeNEeHU B COOTBETCTBUM C MEXIAYHApOJIHON Kiaccu(UKalMell TYyroyxocTH,
JABHOCTh KOTOpOM mpeBbimania 5 neT. Bce oOcienoBaHHble MaIMEHThl OBLTH
MOJI30BATEJSIMU CITYXOBBIX amnmapaToB. Ha pucyHke 6 mpenactaBieHO pacnpelesieHue

HCIBITYCMBIX I10 ITOJIY.
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2 — UCTIBITYeMbI€ C HOPMAJILHBIMH TTOPOTaMH CIIyXa; 3 — MAI[MEHTHI C PACCESTHHBIM CKJIEPO30M.

Pucynok 6 — Pacnipenesienne ucnbITyeMbIX 1O MOJY.

Cpenu 51 ucnvimyemozo ¢ nopmanvuvlmu nopocamu cayxa Ob110 32 KEHIIUHBI
u 19 myxuun B Bo3zpacte oT 20 mo 73 ner. U3 Hux 10 yenoBek (9 XeHIIMH U
1 myxuuHa) noxuioro Bo3zpacta (ot 60 go 73 ner, cpennuii Bozpact 65,3+4,6 jer)
COCTaBWJIM TPYIITy cpaBHEHHUA, a 31 uenoBek (23 >KEHIUHBI U 18 MYXUYHH) MOJIOJIOTO
Bo3pacta (ot 20 mo 40 mer, 29,249,7 5eT) COCTaBHIM KOHTPOJBHYIO TPYIIIY.
KputepusiMmu BKITIOYEHHUSI B KOHTPOJBHYIO TPYIIYy W TPYIIY CPaBHEHUS SBISUINCH:
HOPMAJIbHBIE TIOPOTH CJIyXa, PETUCTpalMsl THUMIAHOTPaMMBI THIA «A», BO3pacT —
noxxuoi (64-74 roga) unu mosozoi (18-40 ner).

KpurepusiMmu HCKIIOYEHUS 11 BCEX TMEPEUYUCIICHHBIX BBIIIE TPYII SIBISUIUCH
3a00J1€BaHUsI HAPY>KHOTO U CPEIHETO yXa.

JIJisi KOMIUIEKCHOW ayIHOJIOTUYECKON OLEHKH (PYHKIIMOHAIBHOTO COCTOSHHUS
[EHTPAIBHBIX OTJEJIOB CITYXOBON CUCTEMBI Y OOJBHBIX PACCEAHHBIM CKI1€p030M ObLIN
obcnenoBanbl 20 nayuenmos c¢ peuuousupyrouie-pemMummupyiOUuUM pPaccessHHbIM
CK1epo30Mm W IUTETHHOCTHIO 3a0oeBanust oT 1 10 28 net: 15 KeHIuH 1 5 My»X4HH B
Bo3pacte oT 29 no 59 ner (cpemumii Bozpact 4149 ner). Kputepuemu BKITIOUEHUS

OBUTN: OTCYTCTBUE BBIPAKEHHBIX JIBUTATEJIBHBIX PACCTPOMCTB, CcymMma OajlioB
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0 pacIIMpeHHo mikane oneHkn naBamuan3anuu (EDSS — Expanded Disability Status
Scale) B mpenenax ot 2,0 mo 4,0. Bce manmmeHTH HAXOIWIHCH IO HAOIOJCHUEM
cnenuanuctoB kadeapsr HeBposoruu [ICIIOIMY um. W.II. ITaBnoga.
Uccnenoanusi mpoBoaWiuch Ha 0aze KadeAapbl OTOPUHOJAPUHTOJOTHH C
kinHukor C3I'MY wum. WM.M. MeunukoBa u naboparopuu ciayxa u peun HUIL]

[ICIIGI'MY um. U.I1. [TaBnosa.

2.4 MeToabl CTATHCTHYECKOH 00padOTKHU pe3yIbTATOB

Cratuctuueckass o0paOOTKa pe3yJbTaTOB HCCIEJOBAaHMM  OCYILECTBISIACH
MOCPEJICTBOM CJEAYIOIIKUX METOJIOB MATEMAaTUYECKON CTATUCTUKH:

o t—test (umm ero moauduKanus sl Ciiydas HEpPaBHBIX JUCIEPCUI) U KPUTEPHM
Manna-Yutaun (Mann-Whitney) npu cpaBHEHWUH CpeIHUX 3HAYCHUH HE3aBHCHUMBIX
BBIOOPOK;

o t—kpurepuii w/miam Kputepuii Buakokcona (Wilcoxon) mis  3aBUCHMBIX
NIEPEMEHHBIX;

e pacuet koppesuuii mo [Tupcony (Pearson) u Crimpmeny (Spearman).

Cratuctuyeckue peneHus NpuHUManCh 1 Kputepues: t—tect, ManHa-YurtHu,
NapHbIX KPUTEpPHUEB, MpH pacuere Kod()(PUIHMEHTOB KOppeasiuuu Ha 5%-HOM ypoBHE
3HAYUMOCTH.

PacdeTsl MpOBOAMINCH TIPU TOMOIIH TIporpaMMHOro komiuiekca Excel u SPSS B
naboparopur MH(OPMALMOHHBIX TEXHOJOTUH W MaTEMaTHYECKOIOo MOJAETUPOBAHUS
uHctutyta Qusnonoruun um. WM.II. ITaBnoBa PAH. Ilpu craructuueckoir odbpaboTke
Marepuana  nomoraina  OropogHukoBa  Enena — AnekcaHIpoBHa,  KaHAMJAT
OMOJOTMYECKUX HayK, 3aB. Jaboparopueil ncuxodusunonorun peun ®I'bYH Uncturyr

¢buzuonoruu um. N.I1. TlaBnosa PAH.


https://ru.wikipedia.org/wiki/EDSS
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I'masa 3
PE3YJIBTATBHI KOMIINIEKCHOM OIIEHKH COCTOSIHU S
HEHTPAJBHBIX OTAEJIOB CJTYXOBOM CUCTEMBI
Y MAITMEHTOB C XPOHUYECKOMW CEHCOHEBPAJIBHOM
TYTOYXOCTBIO

B 3amaun pmaHHOrO pasnena HCCIENOBAaHUS BXOAWIO W3YYEHHE COCTOSHHS
BPEMEHHOW 00pa0OTKH 3BYKOBBIX CHUTHAJIOB, TOMEXOYCTOMYMBOCTU CIIyXOBOM CHUCTEMBI
U BIUSHUSA Pa3IWYHBIX (YHKIUNA [EHTPAJbHBIX OTAEJIOB CIIYXOBOM CHCTEMbI Ha
pa300pUUBOCTh PEUYU Y UCHBITEMBIX ¢ HOpMalibHbIM ciiyxoM 1 XCHT. Xponudeckas
CEHCOHEBpaJbHAsl TYrOyXOCTh Oblla BbIOpaHa B KauyeCTBE KIMHUYECKOM MOenu
ITOBPEXKIEHNS CIyXOBBIX PELENTOPOB M BOCXOHSIIEW nereHepauuu. JloxasaHo, 4To
XCHT cymecTBeHHO noBbimaer puck pazsutus LICP 3a cueT BTopnyHON AenpuBalnu
CIIyXOBBIX MPOBOJAIINX IyTE€H B OTCYTCTBHE (WM C OFpaHUYEHHUEM) MEpUPEpUIECKOn
crumyisinuu [168].

B pamkax nmanHoro pasnmena ObuUio oOcienoBaHo 82 uyenoBeka: 31 denmoBek
Pa3HOTO BO3pacTa ¢ HOPMAIBHBIMH IOPOTaMH CITyXa (TPYIIIbl KOHTPOJIS U CPaBHEHMS),
u 51 ygenoBek ¢ ABycTopoHHEW cumMerpuyHol XCHT, AnuTenbHOCTh KOTOPOU Y BCEX

IMallMCHTOB IIPCBLIIIAJIA 5 Jer.

3.1 Pe3syabTarhbl OLICHKH BPEeMEHHO 00pa0d0TKH 3BYKOBbIX CTUMYJIOB y MALMECHTOB

Pa3HOro BO3PACTa ¢ HOPMAJbHBIM CJIYXOM M CEHCOHEBPAJIbHOI TYT0yX0CThIO

3amauell HACTOAILErO pas3fena HUCCIeNOBaHMS OblIa OLIEHKA COCTOSHUSA
BPEMEHHON 00pabOTKHM 3BYKOBBIX CHUTHAJIOB CIIyXOBOW CHCTEMOM YeJIOBEKa B HOPME U

IIPU HApYLICHUX CIIyXa.
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beimo obOcnemoBaHo 52 4YenoOBEeKa, COCTABUBIIUX TPU TpPyNmel: cpynna 1
(ocuoBHas) — 31 maunmenT moxkuijoro Bo3pacta ¢ XCHT 2-3-ii cremenu (cpemgHwuii
Bo3pacT 68,3 ner); epynna 2 (xoHTposbHas) — 10 dYeNOBEK MOXKUIIOTO BO3pacra ¢
HOpPMaJbHBIMU TOpPOTaMH ciiyxa Ha 00a yxa (cpegnHui Bo3pacT 66 ner); epynna 3
(cpaBHeHMs) — 11 MOJIOJBIX JIMI] C HOPMAJIBHBIM CIIYXOM (CpeaHuit Bo3pacT 25,4 ner).

[locne oTockomuu W TOHAJIBHOM MOPOTOBOM ayIMOMETPUU B CTaHIAPTHOM
JIMana3oHe 4acTOT M3YYaJIMCh MapaMeTpbl BPEMEHHONW 00pa0OTKU 3BYKOBBIX CTUMYJIOB
MOCPEJICTBOM TECTA MO OIEHKE BOCIIPUATHSA PUTMA, OTIMCAHHOIO B paznene 2.2.2 u Tecta
oOHapyxeHust may3bl (pasmen 2.2.3), a Takke MPOBOAMIOCH JTUXOTHUYECKOE
TECTUPOBAHUE C TOMOIIBIO TUXOTHYECKOTO YUCIOBOTO TecTa (pasaein 2.2.6).

W3mepeHusi BBISIBUINM CYIIECTBEHHBIE OCOOCHHOCTU B GOCHPUAMUU pUMMA B
pa3HbIx rpynnax. CpegHue noka3areiau MpaBUIbHBIX OMO3HABAHUN PUTMA COCTABHIIU B
1-# rpynme 50,8%, Bo 2-ii — 58,3% u B 3-eii — 71,3%. Ilpu sTom TosbKO B 1-t 1 2-i
rpynmnax HaOJIOJaIUCh CIy4yau, KOTJa YUCJIO MPaBWIbHBIX OTBETOB MPHU BBHIMOJIHEHUU
3amanus osu10 HUXKE 50%. B rpynmne 3 (MOJI0ABIX UCHIBITYEMBIX C HOPMaJIbHBIM CITYXOM )
TaKuX ciy4daeB 3a)MKCUPOBAHO HE OBLIO.

JUJIst Tydero COnocTaBJICHHs pe3yIbTaTOB TECTA MO OLICHKE BOCHPUITHS pUTMa
B KQXKJOW TpPYIE HUCHBITYEMbIX OBUIO BBIJICJICHO 2 MOATPYyNmbL: 1) ¢ TUIOXUMU
pesynbratamu Tecta (MeHee 60% MpaBHIIBHBIX OTBETOB) — YCJIOBHO, «HEYCIICIIHBIE 110
puT™My», W 2) c XopowuMu pesynbratamu (6onee 60% mnpaBUIBHBIX OTBETOB) —
YCIIOBHO, «YCIIELIHBIE [0 PUTMY».

IIpy TakoM mMpencTaBICHUU PE3YJIbTAaTOB ObLIM BBISBICHBI CYIIECTBEHHBIC
pa3inuvsi B CpaBHUBAEMbIX TpyImmax: B 1-i rpynme Obuio juiib 33% HCHBITYEMBbIX,
«YCIIEIIHBIX MO0 PUTMYY, BO 2-i1 — 60%, a B 3-cit — 82% (pucyHok 7).

[lo pmanabiM RGDT 4ucino HCOBITYEMBIX €  HOPMajdbHBIMH  MOpPOTaMu
oOHapykeHus: may3bl (<20 MC) Takke JOCTOBEPHO Pa3IMyajoch B Pa3HBIX TPyMIax:
B 1-ii rpynne pe3ynbratel RGDT coorBercTBOBanmn HOpMe nuiib y 19,4% ucnbpiTyembix,

BO 2-i1 —y 50%, B 3-¢ii —y 100% (pucyHok 7).
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1 — noxumble INannuCHTHI C XCHT, 2 — HOXKHIIBIC ManUEHTBI C HOPMAJIBHBIM CIITYXOM;

3 — MOJIOIbI€ TTAIIMEHTHI C HOPMAJIBHBIM CITYXOM.

Pl/lcyHOR 7 —Yucao HCIBITYEMbIX, YCIICIITHO IMPOIIEIIINX TECTbI

BOCHPHUSATHS PUTMA M O0OHAPYKEHUSI NMAY3bI.

OnucanHast TeHACHIUA ynydiieHus pe3dyiapstatoB RGDT ot 1-if rpynmsl k 3-ii,
TaK JK€, KaK M YBEIWYEHHUE YHUCIA «YCHEWIHBIX [0 PUTMY» MWCHBITYEMBIX B
COOTBETCTBYIOIIMX TPYyNIIax, UMeJIa JIMHEWHO-BO3PACTAIOIIMN XapaKTep € BEIUYMHOU

JIOCTOBEPHOCTH armpokcumarmn R*=0,98 (pucyHok 8).
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H- «HCYCIICIIHBIC T10 PUTMY>» UCIBITYCMBIC, V- «YCIICHIHBIC 11O PUTMY» HCIIBITYCMBIC,

HHOpMa — UCHBITYCMbBIC C HOpMAJILHBIMU PE3YJIbTaTAMU TCCTA 06Hapy>KeHI/I}I ay3bl.

Pucynok 8 — KoppeJisiniusi pe3yJIibTaTOB TeCTa MO OlleHKe BOCIIPUATHS PUTMA

U TeCcTa O0HAPYKEeHUs May3bl.
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Ananmus pe3ynbratoB RGDT nnst ToHansHBIX curHanoB yactotoi 1 kI'1r mokasadn,
YTO BO BCEX TPEX IpyHnax «yCIEIIHbIE MO PUTMY» HUCHBITYEMbIC JIEMOHCTPUPOBAIU

3HAYUTEJIBHO 00JIee HU3KUE MMOPOTH 00HApY)eHHS May3bl (pUCYHOK 9).

pynnel: m1 @2 =3

_ NN
o O O

on

nopor obHapyxeHus naysbl (Mc)
2%

N
<60% >60%

o

Pucynok 9 — Cpeanue 3HaueHusi IOPOroB 00HAPYKEHUS NMay3bl
B cTUMYJIaxX yacToToi 1 k'l y manueHTOB pa3HbIX IPyII,

«yCHENIHbIX M0 pUTMY» (<60%) 1 «HeycnemHbIX M0 puTMY» (>60%).

Jns rpynmbel 3, B KOTOpOH y BceX HCIBITYeMbIX pe3ynbratel RGDT Obuiu B
HOpME, HaOJII0aI0Ch CHUKEHHE Nopora oOHapy»keHus nays3bl Ha yactote | k[’ mpu

YIIYYIICHUN PE3yJIbTaTOB TECTA MO OICHKE BOCIpUATHS putMa (prucyHok 10).

nopor oBHapyxeHusi nay3abl (Mc)

<60% oT 60 10 75% 75-100%

ITo ocu abcnucc: pe3yabTaThl TECTA MO OLIEHKE BOCIIPHUATHS PUTMA.

Pucynok 10 — I'pa¢uk u3mMeHeHusi MOPOTrOB 0OHAPYKEHUS MAY3bI
B cTuMyJax yactoroii 1 kI'u nmpu pa3HbIX pe3yJbTaTaxX BbINOJIHEHHUS TECTA

10 OlleHKe BOCIIPUSATHS pUTMAa B rpymme 3.
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3.2 AHaIu3 Koppesiuuy noKa3areJsieil BpeMeHHO# 00padoTkH

3BYKOBBIX CTUMYJIOB U ITUXOTHYECCKOI'0 TECTUPOBAHUSA

Pe3ynbTaThl OUXOTHMYECKOTO TECTUPOBAHUA, TaK K€, KaK M I[OKa3aTelu
BPEMEHHON 00pabOTKH 3BYKOBBIX CTHUMYJOB, OBUIM CaMbIMM HM3KMMH B 1-i rpymre, a
CaMbIMH BBICOKMMHU — B 3-il rpynne. Y noxwibix namueHToB ¢ XCHT (1-a rpymnmna)
pe3ynbTaT AUXOTUYECKOTO TecTa cocTaBuil 66,8+19,4%, y MOXKUIBIX HCHBITYEMBIX C
HOPMAJIBHBIM CciIyxoM (2-1 rpynmna) — 82,5+15,1%, y MoOJOABIX HCHOBITYEMBIX C
HOpMalbHBIM ciayXxoM — 90,4+6,8%. Pe3ynbrartbel Ouxomuueckozo mecmuposanHus
ObUIM COIOCTABIIEHBI C JAHHBIMU TECTA IO OLIEHKE BocnpusATus purma. Ilpu 3tom Ob1a
oOHapy>k€Ha OJHOTHUIIHAs TEHJCHUHUS VYIYyUIICHHUS pe3yJbTaTOB OOOUX TECTOB OT
rpynnel 1 k rpymme 3 (pucyHok 11), ¢ BenmMUMHAMU JOCTOBEPHOCTH JHMHEHHOM
ammpokcuMarmu  R°=0,98 (Wis JaHHBIX 10 BOCHpHSTHIO putMa) U R°=0,97
(I7st pe3ysIbTaToB JUXOTUYECKOI0 YHUCIOBOro Tecra). C ydyeroM pa3MepoB BBIOOPKH
KO3 UIMEHTH KOPPEISILUY ISl 3TUX JAHHBIX COOTBETCTBOBAIM YPOBHSAM 3HAUUMOCTHU

p<0,01 (rpymma 1) u p<0,1 (rpymmsi 2 u 3).
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IIo ocu OopAuHAT — CpCIIHI/Iﬁ MPOLCHT NMPaBUJIbHBIX OTBETOB B I'PYIIIIC.
P- PE3YIBTATHI TECTA IO OLICHKE BOCHIPUATUSA PUTMA,

I[ — PC3YJIbTAThI BBIITOJHCHUA JTUXOTHYCCKOI'0 YUCJIOBOT'O TCCTA.

Pucynok 11 — Pe3yabTaThl TECTA 10 OLIEHKE BOCIIPUSITHS PUTMA

H JTUXOTHYIECKOI'0 YMCJI0BOI'0 TECTA B PAa3HBIX I'PylIax UCHIBITYEMbIX.
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CrocoOHOCTh TMPaBWIIBHO pPAacloO3HaBaTh, WUACHTHU(PHUIMPOBATH U ONPEACNATH
MOCIIEI0BATEIHHOCTh 3BYKOBBIX CTHMYJIOB BOBJIEKAET MEPLENTUBHBIE U KOTHUTHBHBIC
nporiecchl [30, 166], KoTopble HE OrPaHMYMBAIOTCS OJHHUM IOJyIIAPHEM, a TPEOYIOT
MHTETpauy UHPOpMauu OT 00OMX TMONymapuil depe3 mMosonucroe teno [164, 168].
Jlo M3y4eHHs MalreHTOB, MEPSHECITNX OTEePaIHIo M0 PACCEUCHUI0 MO30JIUCTOTO Tea,
CUMTAJIOCh, YTO 32 00pabOTKY BPEMEHHBIX TMOCJICIOBATEIEHOCTEH MPEUMYIIECTBEHHO
oTrBeuaeT JyieBoe mosymapue [118]. Ho celiuac m3BECTHO, YTO HU OJHO MOIyIIApHE
U30JIMPOBAaHHO HE MOJXKET aJeKBaTHO 00pabaThiBaTh BpPEMEHHBIC XapaKTEPUCTUKH.
Takum o00pazom, TeCTbl 10 ONPEACNCHUI0 BPEMEHHOW TMOCIEeI0BATEILHOCTH
YyBCTBUTEIBHBl K TIATOJIOTMU TOJYIIApUH ¥ Mo3oimctoro Tena [166, 168].
BrisiBIeHHOE B HallleM MCCIEA0BAaHUU YXYAIICHUE pPE3ylbTaTOB B TECTE€ IO OLICHKE
BOCTIPUATHSL PUTMA Y JIUI] TTOKUIIOTO BO3pacTa, B OOJBIICH CTETIEHH MPOSBISIONICECS
IPU CEHCOHEBPAJIBHOM TYrOyXOCTH, MOXET CBHUACTEIbCTBOBATbH O BOBJICUCHUU
YKa3aHHBIX CTPYKTYp B TMAaTOJOTMYECKUN TMPOILIECC MPU BO3PACTHBIX H3MEHEHUSIX
CIIyXOBOTO aHalW3aTopa. ITO TNPEANOJIOKEHHUE TOATBEPKIACTCS TEeM, dYTO B
JTUXOTUYECKOM YHUCJIIOBOM TECTE, TAaK)KE HAIMPaBIECHHOM Ha OILEHKY MEXITOTYIapHBIX
B3aMMOJCHCTBU M (DYHKIIMOHUPOBAHUS MO30JMCTOTO Tela, HAMU OBLIU TOTYYEHBI
cornocTtaBuMble JaHHble. Clenyer OTMETUTh, YTO Ha CHOCOOHOCTh K aHallu3y
BPEMEHHBIX MMapaMeTpoOB 3ByKa CyllecTBeHHO BimsAeT 3ddext Tpenuporku [30, 168].
B gacTHOCTH, TaHHBIN TECT Jydille BHIMOIHIETCS MPO(ecCHOHATEHBIMU MYy3bIKaHTaMH,
OJIHAKO CpeaH 00CIIeIOBAHHOTO HAMU KOHTUHTEHTA TAKUX UCIIBITYEMBIX HE OBLIO.

Heiipoduszuomnorus nporeccoB onpeaeieHuss BpeMEHHON MOCJIeI0BATEIbHOCTH U
OoOHapy>XeHHsI May3bl paznudaercsa. s BOCHPHATHS MOCIEI0BATEILHOCTH CTUMYJIOB
TpeOyeTcsl OM03HaBaHNE KOHTYpa CHUTHAJIOB, TPaBUIILHBIM OOMEH HH(POPMAIUEH MEXTY
MoJIylapusMu U BepOajibHOe 0003HAYEHHWE B JIEBOM IIOJNYIIApUU, a OOHApYKEHUE
nay3bl TpeOyeT CHHXPOHHOTO BBIKIIOUCHUS W BKJIIOYCHHUS HWMITYJIbCAIIMH HEPBHBIX
BOJIOKOH B COOTBETCTBHH C HA4ajJoM M OKOHUaHHeM may3bl [18, 168, 173]. B atoii cBs3u
MOJKET OKa3aThCsl TOJIE3HON OlleHKa KaK CIOCOOHOCTH K OIpEAeTICHUI0 BPEMEHHOMN
MOCJIEI0BATEIBHOCTH, TAK M BPEMEHHOM pa3pelarolieii cnocoOHOCTH, 0COOEHHO eCu

IIpHU MPOBEJICHUH OJTHOTO TecTa BhIsiBIEH neduuut. [lo 1aHHBIM HaIEro Ucciaea0BaHusl,
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UCIIBITYEMBbIE TIOKUJIOTO BoO3pacTa (M C HOPMAJIBHBIMH TIOPOTaMH CIIyXa, W TIpH
CEHCOHEBPAJIbHON TYrOyXOCTH), KaK MPaBWJIO, Jy4YIle BBIMOJHSAIM TECT MO OLIEHKE
BOCTIPUATHS PUTMA U TUXOTHUYECKUN YUCIIOBON TECT, YEM TECT OOHAPYKCHHUS Tay3bl.

Harris u coaBt. (2010) mokasanu CBsI3b CKOPOCTH 00pabOTKH WMHGOpPMAIUU U
KOTHUTHBHOHM Harpy3KH ¢ BpeMEHHOH paspemaromieii criocooHocThio [50]. [lo maHHBIM
psna aBTopoB, pe3yiabTathl RGDT 3aBuCAT OT Bo3pacTa W HATWYUS CEHCOHEBPAIbHOU
tyroyxoctu [10, 19, 137, 192]. B nHamem ucciieqoBaHuH ObUIA ITOJIYYCHBI CXOIHBIE
pe3yNbTaThl, B YaCTHOCTH, MPOSBIIMCH Pa3IudMsi MEXIy IIOKa3aTelsiMU aHan3a
BPEMEHHBIX MapaMeTPOB 3BYKOBBIX CHUTHAJIOB Y TMAllMEHTOB C CEHCOHEBPAIHHOU
TYrOyXOCTbIO, a TaKKe B TPYMIAax KOHTPOJISI M CPaBHEHHSA, ObUTH 3a(UKCHUPOBAHBI
BO3pacTHbIE OCOOEHHOCTH.

3BYKH pe€YH SBIAIOTCS JUIsI 4YEJIOBEKAa HE TOJBKO CIIOKHBIMH aKyCTUYECKUMHU
CUTHAJIaMH, HO U 3HAKOBBIM MH(GOPMAIIMOHHBIM KOJIOM, UTPAIOIINM BaKHEHIIIYIO POJIb
B COIMAJIBHOM >KM3HHU. YXYHIIEHHUE BOCIPHUATHS PEYH, BO MHOIOM OIpeaessieMoe
HapyIICHHEM B CEHCOPHOM KOJMPOBAHUU BPEMEHHBIX [TaPaMETPOB 3BYKOBBIX CUTHAJIOB,
PE3KO CHUXKACT KAa4ecTBO >KM3HH. [Ipw 3TOM [0Ka3aHO, YTO yKa3aHHbIC HapyIICHUS
MOTYT OBITh KOMIIEHCUPOBAHBI B CIy4ae UX CBOCBPEMEHHOTO BBISBICHUS, B YACTHOCTH,
MyTeM CIEIHMAJIbHBIX CIYXOBBIX TpeHUpPOBOK [79, 168]. DTo eme pa3 moka3bIBacT
HEOOXOIMMOCTh paHHEW NUAarHOCTHKW HapyIICHW BPEMEHHOW 0O0pabOTKH 3BYKOBBIX

CHUT'HAJIOB.

3.3 UccaenoBaHne mNoMex0yCTOMYMBOCTH CJIYXOBOM CHCTEMBbI Y IAIIMEHTOB

€ HOPMAJILHBIM CJIYXOM M € XPOHHYE€CKOH CEHCOHEBPAJIbHOM TYTOYX0CThHI0

B 3amaum Hacrosero pasaena UcclieIOBaHM BXOIuJIa pa3paboTka U anmpoOarms
HOBOT'O CIoco0a MPOBEJEHUS TecTa IO BBIACICHUIO TOJIE3HOTO CUrHaja Ha (oHe
TOHAJILHOM MOMEXH, OIICHKA €r0 AMarHoCTUYeCKOM 3HauMMOocCTH Jiis BhisiBiieHus LICP B

CpPaBHEHUU C TECTaMH, XapaKTEPHU3YIOIIMMU BPEMEHHYIO pa3peniaroly0 CiocOOHOCTh
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CIIyXOBOM  cuctembl, Jud@epeHnanbHyl0 UYyBCTBUTEIBHOCTh IO YacTOTe H
OMHaypaJbHOE B3aUMO/ICHCTBHE.

[Ipu BBIMOJHEHUU MAHHOTO paszfena padboTel Obulo oOcienoBaHo 30 4YenoBEK.
KoHTposbHyto rpymmy coctaBuiau 10 nun ¢ HOpManbHBIMUA IOPOTraMH CITyXa B BO3pPacTe
ot 20 no 25 net (cpeauuii Bo3pact 22,2+1,9 ner).

B ocHoBuyto rpynny Bomnum 20 marueHToB (40 ymiei) ¢ 2-3-ii CTENEHBIO
nBycroponHeit cummerpuuno XCHT B Bospacte oT 31 roma no 80 ner (cpenHuii
Bo3pacT 56,8+15,1 neT), NOCTOSHHO MOJB3YIOMUXCA UUMPOBBIMU  CIYXOBBIMHU
annapatramu (CA), HAacTpOEHHBIMH B COOTBETCTBHMM C XapaKTEPUCTHKAMHU CIyXa.
Cpennue moporu ciyxa Ha peueBbix uvactorax (0,5, 1, 2 u 4 x[') y marmueHToB
OCHOBHOM TpYyIIbl COCTaBWIM Ha mpoTe3upoBaHHoM yxe 51,0+11,9 nb HIIC, a Ha
HenpoTe3upoBaHHOM — 52,5+10,7 nb uIIC co cpenHuM AMHAMHYECKUM AHAMAa30HOM,
COOTBETCTBEHHO, 53,9+16,7 n1b u 53,2+18,8 nb. [lepBuyHyI0 OIIEHKY BOBJICUCHHOCTH B
IIATOJIOTMYECKUI IPOLIECC LIEHTPAJIbHBIX OTAEJIOB CIYXOBOH CHCTEMBI OCYILIECTBIISIN
MIOCPEACTBOM  alpOOMPOBAHHOTO B TeYeHHWE MHOrmx JieTr Ttecra YBP [34],
OLICHMBAWOIETO0  OWHaypaldbHOE  B3aUMOJEHCTBME W UYYBCTBUTEIBHOIO K
CTBOJIOMO3TOBBIM U KOPKOBBIM HapyIlieHusM [66, 168].

VY UCHBITyeMbIX KOHTPOJIBHON IPYMIbl ObUIM MOJIYYE€HbI OJJHOPOIHBIE PE3yIbTaThI
B Tectre UBP: AUBP y Hux cocraBuna 5+2,5%. Y NallMEeHTOB OCHOBHOM T'pYMIIbI
oTMeuascsi 00JbLIoN pa3dpoc pe3ynbTaroB, 3HaueHuss AYBP y nux BapbupoBanu ot 0%
10 45 %. B 3aBucumoctu ot BennmunHbl AUBP ucneiTyeMbie OCHOBHOM Tpymibl ObLTH
pa3neyieHsl Ha JBE HoArpynnel: B 1-p0 moarpynmy Bonwio 10 manueHToB C
HopMasibHbIMU 3HaueHusIMU AUYBP (5+4,4%), a Bo 2-10 — 10 manueHToB, y KOTOPBIX O
pesynmbratam  Tecta UBP  muarHocTupoBanoch — HapyimieHHe — OWHAYpaIbHOTO
B3aumozencTus (cpeanee 3nayenue AYBP cocrasuno 41,5+5,8 %).

N3ydeHnne cnocobnocmu K 00HApPYyIHCEHUIO 36YK0B020 CUZHANA HA (hOHEe nomexu
NOKAa3aJl0, YTO CIABUIHM IOPOTOB IIOJIE3HOTO CUTHAJA B YCIOBUSAX OJHOBPEMEHHOIO
NPEeIbsBICHUS TOHAIBHOM TMOMEXM Yy BCEX NAIMEHTOB OCHOBHOM TpYIIbl ObLUTH
JIOCTOBEPHO BBIIIIE (XYKE) [0 CPABHEHUIO C MALIMEHTAMU KOHTPOJIBHOM IPYyMIIbI ITPH BCEX

napamMeTpax IOJC3HOIO CUIrHalia U TOHAJILHOM TMOMEXH. PCSYHBTaTBI N3MCPCHUA CABHIA
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1opora IoJIe3HOro curuaina npu aercrsun nomexu 250 I'no u 500 ' y M KOHTPOIBHOU

TPYIIIBI U TAIMEeHTOB noArpym | u 2 npeacraBieHsl Ha pucyHkax 12 u 13.

A, 06 mackep 250 My
40
35
30
25
— OHTRONE
20 = = nogrpynna 1
=+++=+ nogprynna 2
15
10
5
a
500 1000 2000 My

CewmeiicTBa KpUBBIX /IS Pa3HBIX TPYIIN PACIIOIaraloTCs B MOPSAJIKE BO3pACTaHUSI HHTEHCUBHOCTH
nomexu: +10 nb, +20 a1b, +30 nb, +40 nb, +50 n1b Hax UHAMBUYATEHBIM TOPOTOM CIBIIIIUOCTH.
ITo ocu opaunar — BenuunHa casura (A) mopora nosnesHoro curaana (nb);

10 OCcH a0CIKCC — YacToTa nojie3Horo curuana (I'm).

Pucynok 12 — Pe3yjbTaThbl H3MepeHHs CIBUIa MOPOra MoJe3HOr0 CUrHaJjia

npu aeicreumn nomexu 250 I'n.

Y nuu koumponavHou epynnel IpU ACUCTBUU nomexu 250 [y yBenuyeHue nopora
MOJIE3HOT0 CUTHaNa He npeBbimano 14 ab naxe npu uHTeHcHUBHOCTU nomexu +50 ab

HaJl HWHAWBUAYAJIBHBIM IIOPOIOM CIIBIIIMMHUOCTH, BJIIMAHHUC IIOMEXHW YMCHBIIAIOCH
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C YBEJIMYEHUEM YACTOTHI MMOJIE3HOTO CUTHANA, a IPU IPEIbIBICHUH MOJE3HOIO CUrHaja
2 000 I'y aTOT 3(¢eKT MOUYTH MOIHOCTHIO OTCYTCTBOBAJ BIUIOTH JO HWHTCHCHUBHOCTH
ToHaNbHOW momMexu +30 nab Hag MHIAUBUAYAJIbHBIM IOPOTOM  CIBIIIMMOCTH
(pucyHok 12).

VY nanueHToB 0CHOBHOU epynnbl BEIMUMHA CIBUTA TIOPOTa MOJIE3HOTO cUrHaia (A)
B YCJOBHUSIX OJHOBPEMEHHOTO TPEIbSBICHUS TOHAJIBHONM TOMEXH  pa3HOU
MHTCHCUBHOCTH TaKXe XapaKTepH30BaJlaCh OUYEHb OoJbIINM pa3dpocom: oT 0 1o
50 ab Y3/I.

B 1-ii nooepynne pe3ynpTaThl AOCTOBEPHO OTIMYAIUCH OT KOHTPOJIBHOU
rpymnmnsl npyu 4vactore nosiesHoro currana 500 I'm Ha BCEX MHTEHCHUBHOCTSAX IOMEXH
(p=0,04-0,02). IIpu uactore moneznoro curHaiza 1 000 u 2 000 I'iy 3T paznuuus
MPOSIBISIMCH TOJBKO IIpH HMHTeHCHBHOCTAX mnomexu +20, +30 m +40 b Han
WHMBUAYAJIbHBIM MIOPOTOM CIIBIITUOCTH.

AHanoruyHble pe3yNibTaThbl ObUIM TOJYYEHbl U MpU AeUcTBUU nomexu 500 Iy
(pucynok 13). Crnenyet oTMeTHTh, uyTo BiusHue nomexu 500 [ Ha HIDKenexanmii TOH
250 't B 1-11 noodepynne npu BCeX MHTEHCHUBHOCTIX HE OTIMYAIOCH OT PE3yJbTaTOB,
MOJIYYCHHBIX B KOHTPOJbHOU Tpynme (p=0,07-0,45). Bo 2-ii nooepynne 3adpukcupoBana
BBICOKAsl CTENEHb JIOCTOBEPHOCTH Pa3IMUMi JAHHOTO MAacKUPYIOLIETro 3pdeKra Kak Mo
CpaBHEHHIO C HOPMOM, Tak u ¢ 1-o# moarpymmoi (p=0,002-0,0006).

C uenplo ynpouieHUs MNpPOUEAYphl OOCIEIOBaHUS M  COKpALEHUS €ro
JUINTEIBHOCTU OB MPEAJIOKEH OSKCIPECC-TECT MO OLEHKE IMOMEX0yCTONYMBOCTH
CIIyXOBOW CHUCTEMBbI. B KauecTBe MOJE3HOr0 CUTHAJIa UCIOJIb30BAIM HauOoJee BaKHBIN
I pacno3HaBanus peur ToH dyactoroid 1 000 [', a B kauecTBe MOMEXU — TOH YaCTOTOU
250 T'u, obnamaromuii HauOOJBIIUM MackupyromuM dddexrom (cm. pazmen 2.2.4).
B atux ycnoBusx (nmpu uHTeHCMBHOCTHM momexu +30 nb Haag uHAMBUAYaTbHBIM
NOPOrOM CJIBIIIMMOCTH) CABHUI MOPOra Ha BEJIWYMHY, NPEBBIMAMIIYI0 WU PABHYIO
19 nb, c BeICOKOI cTeneHbio mocToBepHOCTH (p=0,002) yKa3pIBaeT Ha HAIUYKE
LHEHTPAIbHBIX CIIYXOBBIX paccTpoicTB. Ha gaHHbIi criocob Obia odopmiieHa 3asiBKa Ha

U300peTeHHeE.
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A, b mackep 500 Ny,

40
35
30

25 — KOHTPONG

= = nogrpynna 1
L T .. b nogprynna 2
15

10

250 1000 2000 My,

PucyHok 13 — Pe3yibTaThl H3MepeHus CABUIa MOPOra 1moJie3Horo CurHaJa

npu aeiicrBuu nmomexu 500 I'n (0603HaYeHNsT — CM. pUCYHOK 12).

N3o0peTeHne NoATBEPKAACTCS CICAYIONIUMU KAUHUYECKUMU RPUMEPAMU.

1. Iayuenm /., 23 nem, ¢ HOPMATbHBIMU ROPOZAMU CYXA W3 KOHTPOJHbHOU
rpynnsl (0 JaHHBIM TOHAJIBHOM TMOPOTOBOM ayJIUOMETPUM, TOPOTH BO3IYIIHOM
npoBoauMOcCTH Ha yactoTax 250, 500, 1 000, 2 000 u 4 000 I'm1, COOTBETCTBEHHO, PABHBI
5, 0,5 0 u 5 nb), 6e3 napymenuss O6unaypanpHoro B3zaumopeiicTBus (AUBP=0%).
Pa3060punBOCTh MHOTOCIIOKHBIX CJIOB KaK B TUILIUHE, TaK U Ha ()OHE MHOTOTOJIOCHS MTPH
OTHOLIEHUM curHan/mym, paBaoM 0 nb, cocrasnsger 100%. CaBur mopora moje3HoOro
CUTHajla B YCJIOBHUAX OJHOBPEMEHHOIO MPEAbSBICHHUS TOHAIbHOW noMexu 250 I'u He
npesbimaer 12 ab HIIC, npu momexe 500 I'm — He mpesbimaer 18 gb HIIC, uto
orpaxkeHo B Tabmuie 1. Casur mopora mnosesHoro curHaiza 1 000 I'm B ycrmoBusix
OJTHOBPEMEHHOTI0 TIPeIbIBICHUS TOHAIBHON nmomexu 250 I'i muaTeHcuBHOCTHIO + 30 n1b

HIIC (pe3ynbTaT 3Kcnpecc-cnocoda) pasen 0 1b HIIC.
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Tabmuma 1 — CaBur mopora TMOJE3HOTO CHUTHAJIa B YCJIOBHUSX OJIHOBPEMEHHOTO

MNPpCAbABICHUA TOHAJILHONU MOMEXH Yy manyucHTa I[ C HOpMAJIbHBIMU IIOpOraMu CJiyxa,

0e3 HapylIeHus: OMHAYpaJIbHOTO B3aUMOJIEHCTBUSA

CaBur mopora rnoyie3Horo CaBur mopora rnojie3Horo
MHTEeHCUBHOCTH CUTHaJa B YCIOBHUSAX CUTHAJIa B YCIOBHUSAX
TOHATBHOU OJTHOBPEMEHHOTO OJIHOBPEMEHHOTO
TIOMEXH NPEIbSBICHIS TOHATBHOM MPEIbSBICHIS TOHAIBHON
(nb HIIC) IOMEXU OMEXU
250 I'y (nb HIIC) 500 I'y (mb HIIC)
IIPU YaCTOTE MOJIE3HOTO IPU YaCTOTE MOJIE3HOTO
CUTHaja: CUTHaJa:
500l {10000 | 2000 | 250Tm | 1000 | 2000
+10 0 0 0 4 0 0
+20 0 0 0 11 3 0
+30 0 0 0 11 7 0
+40 9 11 0 11 8 2
+50 9 12 0 18 9 2

3akiaroueHue: MPU3HAKOB HapylieHus (YyHKIMOHUPOBAHUS mepudepudecKux

N OCHTPAJIbHBIX OTACJIOB CIIYXOBOI'O aHAJIM3aTOpa HE BBIABIICHO.

2. Ilayuenm II., 80 nem, ¢ osycmoponnen XCHT w3 1-it noarpynmnsl (moporu
cinyxa Ha yactorax 250, 500, 1 000, 2 000 u 4 000 I't;, COOTBETCTBEHHO, paBHHI 15, 25,
40, 50 u 50 nb), 6e3 Hapymenuss OunHaypambHOro B3aumojehcTBus (AUBP=15%).
Paz6opurBOCTh Pa3HOCIOXKHBIX CJIOB B THUIIIMHE cocTaBisgeT 93% (B HOpMme), a Ha (oHe
MHOTOT'OJIOCHSI TIPY OTHOIIEHUHM cUTHai/uym, paBHoM 0 ab, — 70% (He3HAYUTEIbHO
cHmkeHa). CHBUTI 1mopora TMOJE3HOIO0 CHUTHajda B YCJIOBUSAX OJHOBPEMEHHOIO

npeabsaBieHus ToHabHOUW noMexu 250 I'm e mpeseimaer 17 nb HIIC, npu momexe

500 't — ne mpesbimaer 23 ab HIIC, uro orpaxkeno B Tabnune 2. Casur mopora
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nosiesHoro curana 1 000 I'n B yclIoBHUSX OJHOBPEMEHHOTO MPEABIBICHUS TOHAIBHON
nomexu 250 't mateHcuBHOCTRIO + 30 b HIIC (pesynprar skcnpecc-crmocoba) paBeH
9 nb HIIC. Ot1o He npesbimaer 19 a1b HIIC u yka3piBaeT Ha OTCYTCTBUE IIEHTPAIbHBIX

HapyILIEHU! CIyXa.

Tabmuua 2 — CpBur mnopora IOJIE3HOTO CHUTHAJa B YCIOBHUSX OJHOBPEMEHHOTO

NpEeAbIBICHUS] TOHAIBHOM mMomexu y mamueHTa [I. ¢ XpoHHYecKoil JIBYCTOpOHHEH

CEHCOHEBPAJIBHOM TYrOyXOCTbIO 2-U CTENEHH,

0e3 HapyumeHus OHHAypaIbHOTO

B3aMMOJICHCTBHS
CaBur mopora mnoyixe3Horo CaBur mopora moie3Horo
MHTEeHCUBHOCTD CUTHAJIa B YCIIOBUSX CUTHAJIa B YCIIOBUSX
TOHAJIBHOU OJIHOBPEMEHHOTO OJIHOBPEMEHHOT'O
oMeXu MPEAbIABICHUS TOHATBHOM MPEAbIBICHUS TOHATBHOM
(nb HIIC) IOMEXU OMEXU
250 I'm (nb HIIC) 500 I'm (nb HIIC)
MIPHU YaCTOTE MOJIE3HOTO IIPU YaCTOTE MOJIE3HOTO
CUTHaja: CUTHama:
500 [ 1000Tm | 20001 | 250Tm | 1000 'y | 2000 I'n
+10 3 9 5 13 10 0
+20 6 9 5 13 10 0
+30 7 9 5 13 19 2
+40 16 9 5 13 23 2
+50 17 9 5 13 23 2
3akaroueHue: TpH  HAMMYUM  Tnepudepudeckod  TYroyxXOCTH  MPU3HAKOB

HapyleHuss (QYHKIMOHUPOBAHUSI LEHTPAJIBHBIX OTAEJIOB CIYXOBOIO aHalM3aTopa He

BBISIBJICHO (C MCIIOJIb30BAaHUEM KaK MPeasiaraeMoro crnocoda, Tak U ero aHajiora).

3. llayuenmka b., 67 nem, ¢ 0sycmoponnen XCHT w3 2-ii noarpynsl (Oporu

ciyxa Ha gactotax 250, 500, 1 000, 2 000 u 4 000 I'm, cooTBeTcTBeHHO, paBHHI 50, 40,
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40, 40 u 55 nb), ¢ mpu3zHaKaMu HapylIeHUS OMHAYPaTbHOTO B3aWMOJACWUCTBUSA
(AUbP=35%). Pa300punMBOCTh pa3HOCIOXHBIX CJIOB B THUIIMHE cocTaBiseT 83%
(He3HAYUTENBHO CHUIKEHA), a Ha (POHE MHOTIOTOJIOCHS MPU OTHOUICHUH CUTHAJ/IIYM,
paBHoM 0 1b, — 70% (He3HaunTeIHbHO CHUXEHA). CIBUT Mopora MoJIE3HOTO CUTHaJla B
YCIOBUSIX OJHOBPEMEHHOTO TMpEeIbsBICHUS TOHaIbHOM momexu 250 m 500 I'm
nocturaer Ha otAenbHbIX yactoTax 51 nb HIIC, uto orpaxkeno B tabnuue 3. Cnpur
nopora mnosne3Horo curtana 1 000 I'm B yClnoBUSAX OZHOBPEMEHHOIO NPENbBIBICHUS
toHanbHOM momexu 250 I'm mHTeHcuBHOCTBhIO + 30mb HIIC (pe3ynbrar skcmpecc-
crioco6a) pasen 42 nb HIIC. Oto npesbimaer 19 n1b HIIC u yka3piBaeT Ha Hanuuue

LEHTPAJIbHBIX HAPYILIECHHUN CIIyXa.

Tabmuua 3 — CnBur mnopora IOJIE3HOTO CHUTHAJa B YCIOBHUAX OJHOBPEMEHHOTO
IPENBABICHNUS] TOHAJIBHONM NOMEXHW Yy NMAlUMEHTKU b. ¢ XpOHWYECKOH JBYCTOPOHHEU

CGHCOHCBpEUIBHOﬁ TYIrOyXOCTbIO 2-i CTCIICHH, C HApYUICHHUCM 6I/IHaypaJIBHOFO

B3aMOJIENCTBUSI
Cnur nopora rnoje3Horo CnBur nopora rnosjae3Horo
NHTEeHCUBHOCTH CUTHaJa B YCIOBUSIX CUTHAaJa B YCJIOBUSIX
TOHAJIBHOMN OJTHOBPEMEHHOTO OJIHOBPEMEHHOTO
MOMEeXH MPEABSIBICHUS TOHAJIbHOM MPEABSIBICHNUS TOHATHBHOM
(nb HIIC) NMoMexu IOMEXH
250 I'u (nb HIIC) 500 I'u (anb HIIC)
IIPU YaCTOTE MOJIE3HOTO MIPU YaCTOTE MOJIE3HOTO
CUTHAaJa: CUTHAaJa:
500Tm [1000Tm | 20001 | 250Tw | 1000 'y | 2000 'y
+10 29 20 10 31 21 4
+20 29 33 10 31 39 13
+30 29 42 11 50 o1 22
+40 50 47 20 50 51 22
+50 50 48 41 50 o1 29
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3akioueHue: Mpyu HAIWYUH MEePUPEPUYECKOl TYrOyXOCTH BBIPAKEHBI TAKXKE
NpU3HAKW HapymieHus: (YHKIMOHUPOBAHUS IEHTPAJIbHBIX OTAEIOB CIYXOBOTO
aHaJIN3aTopa, KOTOPbIE HEBO3MOXHO OBLIO OINpPEAEIUTh C HCIOJBb30BAaHHMEM aHajora

IpeaIaraeMoro crnocooa.

U3 IMPUBCACHHLIX IIPUMCPOB BHUIAHO, YTO BBIIIOJHCHHUC 3ajABJICHHOI'O TCCTa IIO
BBIACJICHHUIO IIOJIC3HOI'O CHI'HAJIa Ha (I)OHG TOHAJILHOM ITOMEXU 06.113,[[8,6’1‘ 0OIbIICH
YYBCTBUTCIIBHOCTBIO H I/IH(I)OpMaTI/IBHOCTBIO, 49Y€CM BbIIIOJIHCHHUE TCCTAa IIO0 OLCHKC

pa360p‘{I/IBOCTH Pa3HOCIOXKHBIX CJI0B B IITYMC.

3.4 I[I/IaI‘HOCTI/I‘leCKaﬂ SHAYUMOCTDb HEPECUYECBLIX ICUX0AKYCTUYIECCKUX TECTOB

NPH BbISABJIEHUM IEHTPAJbHBIX CIYXOBBIX PACCTPOICTB

JlanpHenmen 3a1a4el UCCIEeNOBaHNs CTA CPABHUTEIBbHBI aHAIN3 PE3YIbTAaTOB
pa3pabOTaHHOTO TeCcTa IO OIEHKE TIOMEXOYCTOMYUBOCTH CIIyXOBOW CHUCTEMBI,
onpeneneHus AuddepeHImaIbHbIX OPOToB MO YaCTOTE U TECTa OOHAPYKEHUS May3bl Y
naruenToB 1-i moxarpymmel (06e3 npusnakoB I[CP) u 2-ii moarpynmer (¢ LICP) mus
OLICHKH MX JUAarHOCTUYECKOW 3HAYMMOCTH.

AHaM3 pe3ynbTaTOB M3MEpPEHUs cABHra rnopora mnoneznoro curana 1 000 I'g
npu aeiictBun nomexu 250 I'y y manuentoB 1-1 nooepynnul (pucyHok 14) mokasai, 4ro
pu MHTEHCUBHOCTU Tomexu +10 nb Hajg MHAMBHIYyaTbHBIM MOPOTOM CIBIIIMUMOCTH
CABUT Tiopora mojie3Horo curHaina y cocraBmsun 2,0+4,0 n1b Y3/, mnocreneHHO
yBenuuuBasice u pocruras 8,0+6,0 nb Y3/ npu wuntencuBHoctu mnomexu +30 ab.
JlanbHeliee yBeIWYEHUE WHTEHCUBHOCTH ToMexu OT +30 mo +50 nb B MeHbluen
CTCIICHW BIHMUIO HAa TMOPOT OOHAPYXKECHHS TIOJE3HOro curHaina (pucyHok 14).
VY nmanueHToB 2-1 nooepynnel CIBUT TIOPOTA TMOJIE3HOTO CHTHAJA MPU WHTEHCHUBHOCTH
nomexu +10 nb cocraBmsin 17,0£11,0 nb Y3/I. IlocteneHHO CABUT yBEIWYMBAJICH,

nocrturas 34,0+13,0 n1b V31 npu uatencuBHOCTH nToMmexu +50 ab.
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Pucynok 14 — Pe3yabTaThl H3MepeHusi CABMIa nmopora moJsie3noro curuagia 1 000 I'n

B 1-ii 1 2-il mOArpynnax nauueHToB npu aeiicreuu nomexu 250 I'u.

Jugpgpepenyuanvuvie nopocu no wacmome ([114) y naunentor ¢ XCHT Obiu
noctoBepHo (P=0,002) Bblllle MO CPaBHEHHIO C JHUIAMHA KOHTPOJIBHOW TPYIIBI M
COCTaBJIsLIK, B cpennem, Ha yactote 0,5 k[ — 1,1+0,6%, 1xl'n — 1,1+£0,7%, 2kl —
0,9+0,7%. B xontponsHo¥ rpynmne [AIIY Ha 3TMX YacToTax, COOTBETCTBEHHO, OBLIU
paBubl 0,3+0,1%, 0,34+0,12% u 0,26+0,13%.

HocroBepubix paznuumii o MY mexny mamueHtamu 1-if moarpynmel u 2-i
MOATPYIIBI BbIsABICHO HE Obuto: JIITY Oblmu OAMHAKOBO TMOBBIIICHBI MO CPABHEHUIO C
HOPMOI1 Kak B 1-0#1, Tak 1 Bo 2-0#1 moarpymne (cpeaHee 3HaueHue A1 yactot 0,5-2 k'
osu10 paBHo 1,1+0,7% u 0,9+0,6% coorBeTcTBeHHO). OHAKO MOYKHO OTMETUThH, YTO BO
2-i moarpymnmne Haomoaanock goctopeproe (p=0,046) yxymamenne auddepeHmaibHOM
qyBCTBUTEIbHOCTH Ha yacToTe 1 000 ['1y mpu TecTpoBaHUU HE MPOTE3UPOBAHHOTO yXa.
Takux paznuuuii MeXAy MNPOTE3UPOBAHHBIM M HE MPOTE3UPOBAHHBIM YXOM B 1-if
noarpytre ¢ yucto nepudepudeckoit popmoit XCHT 3apeructpupoBano He ObLIO.

Pesynbratel mecma oonapyscenusn nayzet (RGDT) y 85% nanueHTOB OCHOBHOM

rpynnsl (17 yenoBek), Tak ke, Kak U 'y BCEX UCIBITYEMBIX KOHTPOJIBHOU TPYMIbI ObLIN
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B TIpeiesiax HOpMabHBIX 3HaYeHui. [lopor oOHapykeHUs Tay3bl Y HUX HE TPEBBIMIAT
20 mc. Ha mporesupyemMoM yxe oH coctasisiin Ha yactore 500 I'm 8,5+7,8 mc, a Ha
yactorax 1, 2, u 4 kI'n coorBercTBenHo, 11,6+8,8 mc, 10,3+£8,4 mc n 16,4+10,2 mc. Ha
HE MPOTE3UPYEMOM yX€ TIOPOTH OOHAPYKEHUS May3bl ObUTM HECKOJBKO BHIIIE, HO ATH
paznuuus ObuTH He JocToBepHbI (p=0,76-0,93). 3 yenoBeka (15%) 13 OCHOBHO# TpyIIIIBI
HE CIPABWIHUCh C 3TUM TECTOM: BCE MapHbIE CHUTHAJIbl BOCHPUHUMAINCh UMM Kak
OJIMHOYHBIC WJIM, HA00OPOT, JaXKe OJJUHOYHBIC CUTHAJIBI KA3aJIMCh CIBOCHHBIMH.

Pesynbratel RGDT y Bcex nanuenToB 1-if moAarpynmsl He npeBbimany 20 Mc, 4To
TOBOPWJIO O COXPAaHHOCTH y HHUX BPEMEHHOM pazpemiaroiieid crnocoOHoctu. Bo 2-it
noarpymme 30% manueHToB BooOmIe He cupaBwinch TectoM RGDT, a y manmeHnTtos,
MPOIIEIINX TECT, CPEIHUE 3HAYEHUS IOpOTra OOHAPYKEHUSI TIay3bl MIPU MPEAbIBICHUU
BCEX THIIOB 3BYKOBBIX CHTHAJOB OBUIM JIOCTOBEPHO BBINIC, YeM B |- moarpymme

(pucynok 15).
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Pucynok 15 — Pe3ysibTaThl H3MepeHHs BPEMEHHOM pa3pelnaueid crnoco0HOCTH
€ HCNOJIL30BAHMEM TECTAa O0OHAPY:KEHHS NMay3bl y NALMEHTOB 0€e3 NPU3HAKOB
HEHTPAJbHBIX CJIYXOBBIX paccTpoiicTB (moarpynmna 1 — cBetJibie CTOJ0BI) U €

LHEHTPAJIbHbIMHU CJIYXOBBIMHU PACCTPOIiCTBAMH (MOATPYNIA 2 — TEMHBIE CTOJIOLBI).
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CpaBHHTENBHBIN aHANMKU3 |-l U 2-i1 NOArpYNI HE BBISABWII 3HAUMMBIX Pa3IU4Hid MO
MOJTY, TaBHOCTU TYTOYXOCTH, CpokaM ucrnoyib3oBaHusi CA. OqHako ObUIA yCTAHOBJICHBI
JIOCTOBEPHBIE BO3PACTHBIE pa3iuuusi: O0JIbHbIE BO 2-U MOATpYyIIe ObUIM 3HAYUTEIBHO
crapiie, uem B 1-ii (65,5+11,1ner u 48,1+13,7 COOTBETCTBEHHO).

Takum oOpa3zoMm, MOXXKHO KOHCTaTUpOBaTh, YTO y MALIMEHTOB 2-W MOATPYIIIBI
OBLIO HapyIIEHO HE TOJbKO OMHAYpaIbHOE B3aUMOJIEHCTBUE, BbIsBICHHOE B TecTe UBP,
HO U Jpyrue (PyHKIHMH LEHTPATBbHOW CIyXOBOW CHCTEMBI: BpPEMEHHas pa3peliaronias
CIOCOOHOCTB, a TAK)KE CIIOCOOHOCTh K 0OHAPYKEHUIO MOJIE3HOTO 3BYKOBOI'O CUTHAJIA Ha
¢one nomexu. Y mamueHtoB ¢ XCHT B coueranuu ¢ L{CP BbIsIBI€HBI TOCTOBEPHO
0oJiee BBICOKME MOPOrM OOHAPYKEHHSI May3bl U CABUTH MOpOra MOJIE3HOTO CHrHaja Ha
¢oHe moMexH, 4eM y MalueHToB ¢ nepudepudyeckumu GopMaMu TyrOyXOCTU U Y JIHUI] €
HOPMAJIbHBIMU TMOPOTraMU CiIyXa. OJTO YKa3blBa€T Ha BBICOKYIO JIHATHOCTUYECKYIO
3HAYMMOCTb JJAHHBIX TECTOB IPU OLIEHKE COCTOSHUS LICHTPAJIBHBIX OTACIIOB CIyXOBOMH
CUCTEMBI.

Yro kacaercs nud@epeHIraTIbHON YYBCTBUTEIBHOCTH IO 4YacTOTe, TO €€
JIOCTOBEpHOE yxyamieHue y Bcex mnamueHtoB ¢ XCHT He3aBUCMMO OT ypOBHS
NOPAKEHUA  CIYXOBOTO  aHAJIM3aTOpa  CHWKAET  3HAYMMOCTh  ONpENEIeHUs
nuddepeHINaTbHBIX TOPOTOB M0 YaCTOTE JUISl JUArHOCTUKHU LIEHTPAJIBHBIX HApYIICHUH
ciyXa. TOT TECT MOXKET ObITh MMOJI€3€H MPU 00CIeI0BaHUH MALIUEHTOB C HOPMAJIbHBIMU

nmoporamu ciyxa.

3.5 BiiusiHue HeHTPaJbHBIX CIIYXOBBIX PACCTPOHCTB HA Pa300pUYMBOCTDH peun

NPHU CEHCOHEBPAJIBLHOM TYyrOyX0CTH

3ajmaueli  maHHOrO  pasjena  ObUIO  M3YYEHHE  CTENEeHU  BIUSHUSA
MOMEXOYCTOMYMBOCTU CIIyXOBOM CHCTEMBbI, BPEMEHHOI pa3peniaroneil crnocoOHOCTH,
i epeHnnanbHON 9yBCTBUTEIILHOCTH TI0 YaCTOTE M OMHAYPAIbHOTO B3aUMOICHCTBUS
Ha pazbopuuBocTh peun npu XCHT. M3BecTHO, uTO 1Jisi OOJBIIMHCTBA OOJBHBIX C

XCHT xapakTepHO HapylIeHHE paclo3HABaHUS pPEYHd, OCOOCHHO B YCIOBHUAX
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OKPY’KAIOUIEro 1IyMa, MPUYEM B psJI€ CIydaeB Jaxke YIYUYlIEHHE CIBIIIMMOCTU 3BYKOB
MOCPEACTBOM AJIEKTPOAKYCTUUECKON KOPPEKIMU HE MOBBINIAET Pa300pUUBOCTh pPEUU
[7, 15, 96, 175]. IIporecc peueBOro BOCIPHUATHS IPEACTABISACT COOOM, MPEXkKIEC BCETO,
pacmppOBKYy W PACIIO3HABAHUE CEMAHTHUYCCKUX W SMOIIMOHAIBHBIX COCTABIISIOIINX
uHdopmaIuu, coaepxaileicsa B pedeBom ctumyle. [Ipeodpa3zoBanue u uaeHTUGUKAIIS
ATOTO CIOKHOTO aKyCTHYECKOTO CUTHAJIa MPOMCXOJMT Ha BCEX YPOBHSX CIYyXOBOTO
aHaJIM3aTopa.

OueHky pazbopuueéocmu peuu y TAINYMEHTOB OCHOBHOM TPYNIBI BBHINOJHSIN B
CBOOOIHOM 3BYKOBOM TT0JI€ JIBYMs cliocobamu: 1) skcipecc-MeToa0M; 2) MOCPEACTBOM
PYCCKOT0 MaTpUKCHOTO ()pa3oBOTo TECTA.

Kak moka3zana pedeBasi ayJuOMETpUsI C HCIOJIb30BAHUEM IKCHPECC-Memood, Y
NAlMEHTOB OCHOBHOM TpYINIBI HMEI MeECTO OO0JbIIoOd pa3dpoc pe3ysbTaToOB:
pa300pUMBOCTh pa3HOCIOXKHBIX cloB 0e3 CA B tummnHe BapsupoBaia ot 0% 10 97%
(51,8434,7%), a Ha doune nmomexu — ot 0 10 90% (35,0+28,8%). [Ipu ucnons3oBaHuU
CA pa30opuMBOCTH pe4Yd B TUIIMHE MpuHUMana 3HaueHus oT 60% nmo 100%
(86,0+£12,1%), a Ha pone momexu — ot 10% 1m0 90% (50,0+£20,6%).

[Ipu nmanbHeWIIeM aHaau3€ TMOMYYCHHBIX JAaHHBIX C yYETOM BBIJICIICHUS JBYX
HOArPYII OBUIO OOHAPYXKEHO, YTO y BCEX MAMEHTOB 1-11 nodepynner (0€3 NpHU3HAKOB
LICP) pa360opunBOCTb pa3HOCIOKHBIX CJIOB B TUIIMHE cocTaBisia 90% u BeIIIe, a Ha
¢done momexu — ot 70% wu BoIe. Y manueHToB 2-u nodepynnet (¢ LICP) pa3dopunBoCTh
Pa3HOCJIOXHBIX CJIOB B TumuHe Obuta wMeHee 70% wiM pa3sHOCTh MEXAY
pa300pUMBOCTHIO PEUYM B TUILIMHE U HA (poHE momexu mnpesbiimana 35%.

[To manaeM Tecta RUMatrix pasbopumBocTh (pa3 mpu ucnoib3zoBanuu CA y
MaIMEeHTOB 1-0W MOATPYyNIBI TaKke OblJIa JOCTOBEPHO JIy4Ille, YEM y MAI[UEHTOB 2-0U
noArpynmbl. 50%-i ypoBeHb pa300pPYMBOCTH B THUILIMUHE JIJIs TAMEHTOB 1-0if U 2-oif
IPYII COCTaBHJI, COOTBETCTBeHHO, 35,6+5,1 nb Y3/ u 41,7+6,8 nb Y3/ (p<0,05)
(pucyHok 16).

Ha ¢one mymoBoii nmomexu mnokazarenb 50% pa3z0opyuBOCTH ISl MALMEHTOB
1-0i1 u 2-0¥ rpynn paBHSJICSA, COOTBETCTBEHHO, -4,8+1,1 n1b SNR u -1,15£1,9 nb SNR
(p<0,01) (pucynoxk 17).
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Pucynoxk 16 — 50%-ii ypoBeHnb pazoopuuBoctu (ppa3zoBoii peun (SRTs)

y nanuenToB 1-ii 1 2-if rpynn mo qaHHbIM Tecta RUMatrix B Tuinuse.
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Pucynok 17 — 50%-ii ypoBeHnb pa3oopuuBocTu (ppa3zoBoii peun (SRTsp)
y manueHToB 1-it u 2-ii moarpynn no gaHHbiM Tecta RuMatrix

Ha ¢oHe LIyMOBOI IOMEXH.
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BrisiBnena BbIcOKas Koppemsiuus Mexnay pesyiapratramu  tecta UYbP  wm
pa3zbopunBocThiO peun B CA 1o ganaeiM Tecta RUMatrix B Tummnae (r=0,53) u B imyme
(r=0,73). Taxke mokazaHa KOPPEJIALUSA MEXKIy pe3yJbTaTaMH TECTa IO BBIICICHUIO
MIOJIE3HOTO CUTHAJIa Ha (JOHE TOHAIBHON MOMEXH U pa3dopunBOCThIO peun B CA, Kak B
tumuae (r=0,48), tak u B myme (r=0,66). YcTaHoBiIeHA KOppEISALUSI MEKIY
pesynbTatamu Tecta RUMatrix u pa300pyMBOCTBIO Pa3HOCIIOXKHBIX CJIOB B THILIWHE
(r=0,57) u B ryme (r=0,86).

Takum oOpa3om, y BcexX MalMEHTOB 2-i MOATPYMIbI ¢ MPU3HAKAMHU IIEHTPATbHBIX
CIIyXOBBIX PaCCTPOWCTB, MPOSBISIIOUIMMUCSA B HAPYIICHUH IPOLIECCOB OMHAYPaIbHOTO
B3aMMOJICHCTBUS, BPEMEHHOM pa3penaroiieil cnocoOHOCTH M MOMEXOYCTOMYUBOCTH,
UMEIM MECTO HM3KME T[OKa3aTeau pa30opyMBOCTH pedyd. OTO MPUBOAMIO K

HEJ0CTaTOYHOU 3(PPEKTUBHOCTHU CIYXONPOTE3ZUPOBAHUS.

3.6 O0cy:x1eHue pe3yabTaToB

[lepBUYHBII aHaIM3 3BYKOBBIX CUTHAJIOB HAUYMHAETCS C UX MPeoOpa3oBaHMS B
YJIUTKE. B HOpMaJIBHO CIIBIIIAIEM yX€ AKTUBHOCTHh HAapYXHBIX BOJIOCKOBBIX KIIETOK
(HBK) ycunuBaeT peakiiuio Ha ciaOble 3BYKM U «3a0CTPSIET» HACTPOUKY OazWIISIpHOU
MeMOpaHbl, TOBbIIIAsI YACTOTHYIO M30MpaTEeIbHOCTh CIIYXOBOH cucTeMbl. B ycioBusx
XCHT, accomuupyemoit ¢ mnoBpexiaeHueM HBK, u3MeHseTCs aKTUBHBIM MEXaHW3M
VIUTKU, TPUBOAS K HAPYIICHHIO HEJIMHEWHOro (YHKUMOHUPOBAHUS Oa3WIIpHON
MeMOpaHbl, YTO B 3HAUUTEIHHON CTENEHU CHMXKAaeT TOYHOCTh CHEKTPaJIbHOTO aHaAIN3a,
ocyiectBisiemoro Ha mnepudepun [107, 112]. IMoTeps ciayxa BelIWYMHOW He Oolee
55 1b HIIC moxet ObITh BbI3BaHa noBpexaeHueM Toiabko HBK, a mpu moporax ciyxa,
npesbimatronmx 55 ab HIIC, ob6bruno yxynmaercs ¢ysknus kak HBK, Tak u
BHYTPEHHUX BOJIOCKOBBIX KiieTok (BBK) [156]. Bce Hamm manueHTBl UMENU CpeHee
CHI)KEHHE CiIyxa Ha pedeBbIXx dacrtotax Oonee 50 nb. Hapymenus B

(GYHKIIMOHUPOBAHUM YJIUTKUA TPUBENO K TOBBIMIEHUIO Tud(epeHInanbHbIX MOPOroB
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10 YaCTOTE y BCEX MALMEHTOB OCHOBHOM I'PYIIbL: Kak B 1-i moarpynmne (¢ KoxjaeapHou
dopmoit XCHT), Tak u Bo 2-ii (¢ mpusHakamu L{CP). M3BecTHO, 94TO NIpH JUITHTEIHHOM
CIIyXOBOW JEMPUBAIMU MPOUCXOIUT pa3daaHCUPOBKA BO30YKAAIOMIMX U TOPMO3HBIX
HEWPOHOB, NPUBOJAIIAA K U3MEHEHUSAM YYacTKOB T'OJIOBHOI'O MO3ra, OTBEYAIOLIMX 32
JaCTOTHO-BPEMEHHYI0 00paboTky 3BykoBoro curHaia [108]. V OGonpHbIX 1-0i
NOATPYIIBI, B OTJIMYHE OT MalMeHTOB 2-OW MOATPYMNIbI, 3TOT JucOaliaHc, Io-
BUJMIMOMY, €IIle HEe HACTYIWJI, TIO3TOMY M pa3nuuuid B nuddepeHnanbHoNl 4acTOTHOM
YYBCTBUTEJIBHOCTH MEXY MPOTE3UPOBAHHBIM U HE MPOTE3UPOBAHHBIM YXOM HE OBLIO.
C yuyeTroM MOJYYEHHBIX PE3YyJbTAaTOB, MOXHO MPEANOJI0XKHUTb, YTO NPH HAJTUYHUH
NATOJIOTHH YIUTKUA U3MepeHue AuQdepeHuanbHbIX TOPOrOB M0 YacTOTE HE SBJISETCS
uHdopmaTuBHBIM TecToM st auarHoctuku [{CP. Bo3moskno, usmepenue 114 moxet
JaTh NOJIE3HYI0 HH(popManuio st quarHocTuku LICP 6e3 noBbIieHus: Hoporos ciyxa.

B psane paGor orMedaercs, yTO MOPOrHM OOHAPYKEHMsI May3bl OJMHAKOBBI JJIf
NAIMEHTOB C HOPMAJIbHBIM CIIyXOM U NMEPUPEPUUECKON CEHCOHEBPATILHOM TYTOYXOCThIO
[147]. DT0 103BOJIMIIO CIENATh BHIBOJ O MIEHTPAIBHBIX MEXaHH3MaX 00paOOTKH JTaHHOM
XapaKTEPUCTHKN 3BYKOBBIX CUTHaNIOB. Takxke ObUIM OOHApY>KEHbI BO3PACTHBHIE
OCOOEHHOCTH TpPHU OLEHKE BPEMEHHON pa3pelarlieidl CrnocOOHOCTH MAlMEHTOB:
HOKUJIbIE JIMIA C HOPMAJIbHBIM CIYXOM HMMeEJH 0oJjee BBICOKHE MOPOTU OOHApYyKEHUs
nay3bl, 4YTO, BO3MOKHO, SIBIISJIOCH CIIEICTBUEM CTapeHHUs LEHTPAJIbHBIX OTIEJIOB
ciyxoBoi cuctemsr [10, 19, 185, 186]. Pe3ynbrarhl orieHkr BpeMEHHOH pasperiaronieit
CHOCOOHOCTH y OOJIBIIMHCTBA OOCIEIOBAaHHBIX HAaMH MAlMEHTOB paclojaraiich B
IpaHUIlaX HOpPMaJbHBIX 3HaueHUH. OMHAKO BO 2-M MOATPYINEe OHU ObUIM JOCTOBEPHO
BbIllIE, YeM B 1-ii. BonbHbIe BO 2-i1 moArpymnne ObUIM 3HAYUTEIBHO CTaplle, 4Yem B 1-;
YXYALIEHUE Y HUX BPEMEHHOU pa3pelaronieil crnocoOHOCTH MOKHO OOBSICHUTH, B TOM
quclie, BO3PAaCTHbIM CHUKEHUEM (PYHKIMOHUPOBAHMS LIEHTPAIbHOW HEPBHOUW CHUCTEMBI,
B YaCTHOCTH, HapylleHHeM o0paboTKM BpeMeHHBIX mapameTpoB [67, 109], a taxxke
CHIDKCHHEM IaMATH U CKOpOoCcTH 00paboTku wuH(popmanuu [218]. Takum obOpasom,
MO>KHO KOHCTaTUPOBATh BHICOKYIO JUATHOCTUYECKYIO 3HAUUMOCTh TeCTa OOHapyKEeHUs

nay3bl npu BeisiBiieHnn LICP.



93

OnHUM U3 caMbIX BaXKHBIX CBOMCTB CIIYXOBOW CHCTEMBI SIBJISIETCS YCTOWYUBOCTH
K gaeWicTtBuio momMexH. lIporecchl ciayxoBOW MAacKHPOBKH — JOCTAaTOYHO CIIOKHOE
SIBIICHUE, KOTOPOE HAXOIUTCSA B CTaJUU HMHTCHCHBHBIX uccienoBanuii [1, 106, 140].
O dexTsl ciryX0BO MacCKMPOBKU MPOSBISIIOTCS MO-Pa3HOMY B 3aBUCHUMOCTH OT BHJA
CUTHAJIa W croco0a ero Bo3AeMcTBUS. MacKkUpoBKa, MPOU3BOAMMAsS OMNpEEICHHBIM
3BYKOM, BO MHOT'OM 3aBUCHUT OT €r0 MHTEHCUBHOCTHU U criekTpa. Eciu HU3KO4acTOTHbIE
TOHBI 3((HEKTUBHO MACKHUPYIOT 3BYKH BBICOKOW YaCTOTHI, TO BHICOKOYACTOTHBIC TOHBI
He 00Ja/JIal0T TaKUMHU CBOMCTBAMU B OTHOUIEHWH HHU3KHX 4YacTOT. BeIciiMe OTAemnb
CIIyXOBOM CHCTEMBbI, BKJIIOYas CIyXOBBIE 30HBI KOPBI, MOKHO pacCMaTpHUBaTh Kak
JOTHYECKH TpoIeccop, KOTOPBIA BBIACIACT (JACKOTUPYET) TMOJE3HBIE 3BYKOBBIC
CHTHAJIbI Ha ()OHE IIYMOB U TPYIIHPYET MX IO ONpPeIeICHHBIM pru3HakaMm [1].

B pazmmuenunm curnHama Ha (oHEe TmOMEXH OONBIIYI0 PpOJIb  UTPAET
MEXIOJIyIIIapHOe ~ B3auMojeicTBue. Vmeromascs B HOpME — MEXIOIyLIapHas
aCUMMETpHUSl BHOCUT CYIIECTBEHHBIM BKJIaJ B 00€CHEYeHHE MNOMEXOYCTOMYMBOCTU
CIIyXOBOW CHCTEMBbl Onarojaps pa3HbIM CTpaTErusiM MapajuieJbHOM 00paboTKH
uHpopmanuu [12]. B Haiem uccieoBaHUM YIaI0Ch MOKa3aTh JOCTOBEPHBIC Pa3INIHSI
CIIOCOOHOCTH K OOHApY)KEHHIO 3BYKOBOTO CHTHaja Ha (pOHE MOMEXH y MAIMeHTOB C
nepudepudeckoit XCHT u ¢ XCHT, compoBoxmaroreiicss HapylmieHHeM (QyHKIIUN
[EHTPAIBHBIX  OTJEIOB CIyXOBOM CHCTEMBI. OJTO YKa3blBaeT Ha  BBICOKYIO
WHGOPMATUBHOCTh TECTa TO BBIJCICHUIO TOJE3HOTO CUTHala Ha (POHE TOHAIBHOM
nomexu nipu auarnoctuke LICP. Tlokazano, 4To paccTpoilcTBO CHHXPOHHOI 00pabOTKH
3BYKOBOW WH(OpPMAIIMK 110 pa3HBIM KaHajaM B HWTOTE¢ TPHUBOJUT K CHIDKECHUIO
ITIOMEXOYCTOWYNBOCTH CIYXOBOM CHCTEMBI, CYIIECTBEHHBIM BKJIAJ B KOTOPYIO
00ecreunBalOT LIEHTPAJIbHBIE OTAEIbI CIIyXOBOM CHCTEMBI.

Bocnpusitue peun —  CIIOKHBIM  IIPOLECC, 3aABUCAIIMH OT  COCTOSIHUSA
nepudepruuecKuXx W IEHTPATbHBIX OTJEIOB CIIYXOBOM CHCTEMBI. 3HAYMMOW B
pacno3HaBaHUM PEYH SBIIETCS HE CTOJIBKO aOCOMIOTHASA, CKOJBKO aAuddepeHIuaibHas
YYBCTBUTEJIBHOCTh CIIYXOBOM CHCTEMBI, T.€. €€ CHOCOOHOCTh OOHapyXUBaThb U
pasznuyaTh HEOOJBIINE W3MEHEHUS TPOMKOCTH, YaCTOTHI M JUIUTEILHOCTU 3BYKOBOTO

CUIrHajia, a TaKXKE ONPCACIIATE AUCKPETHOCTb WM HCIIPCPBIBHOCTL 3BYKOBOI'O CHUTHAJIA
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[168]. JlanHblid (hakT TOMYyYWJT TOATBEPXKICHUE M B HAIlEM HCCICIOBAHUU: BCE
NepeyucCieHHble (YHKIMU OBbUIM JOCTOBEPHO XYK€ y MAIMEHTOB 2-i MOATPYMIIHI,
JEMOHCTPUPYIONIUX IJIOXHUE MOKa3aTeau pa300punBOCTU peud. He MeHblliee 3HaueHue
UMEET TaK)KEe MOMEXOYCTOMYMBOCTD CITyX0BOM cucteMbl. Ecinu npu ucnosibzoBanuu CA
pa300puMBOCTh peYM B THUIIMHE Yy MAIMEHTOB 2-W MOATPYMNNbI OblIa JOCTATOYHO
BbICOKOH (710 79,0413,8%), TOo Ha hoHe MoMexu oHa Aocturana aumb 38,5+18,5%. B 1-
1 OATpyIIie 3T 3HAYEHUsI COCTABIISLIIM COOTBETCTBEHHO 92,3+4,4% u 76,3+13,4%.

Hapyimienue mexaHu3ma NEpBUYHOIO aHall3a 3BYKOBOI'O CHTHajla Ha YpPOBHE
yimutku B cBsi3u ¢ XCHT npuseno k noseimenuto 114 B o6eux rpymnmax nanydeHTOB.
[ToaToMy naxe B 1-ii rpymme pa300puuBOCTh peun B TUIIMHE He qocturana 100%, a Ha
¢one nmomexu Obia mesble 80%. JlocToBEepHO XyalInMe MOKa3areau pa300pUMBOCTU
peur y MalMeHTOB 2-i MOATPYIIbI OOBSCHSIOTCS TEM, YTO YAaCTOTHAas pasperiaronias
CHOCOOHOCTb MPH JEUCTBUU CIOXKHBIX 3BYKOBBIX CUTHAJIOB HE CBOJAUTCSA K CBOWCTBaM
nepudepruueckux  CIyXOBbIX  (UIBTPOB, a OMNpeNesieTcs  JIOMOJHUTEIbHBIMU
npolueccaMu O00OCTPEHUsI YaCTOTHOM CEJNEKTHMBHOCTH B IEHTPAJIBHBIX OT/AENax
CIIyXOBO#1 cuctemsl [42].

JlocToBepHOE  YXYAIIEHHWE  BPEMEHHOW  paspemaroliel  crmocoOHOCTH,
HaOoaeMoe y TAIMeHTOB 2-W TOATPYIIbI, TOATBEPXKIaeT JaHHbIC, TOTyYCHHbIE
PSIIOM aBTOPOB, O KOPPEJSLUHU ITOPOroB OOHAPYKEHUS May3bl ¢ pa300pUMBOCTHIO peun
Ha (one myma [110, 193].

VY nanueHTOB C IUIOXMMHU TOKa3aTeasiMU Pa300pPUMBOCTH PEYU HMEJO MECTO
yXyAlleHue OWHAypaJIbHOTO B3aMMOJCHCTBUSA, O0OECHEeUYUBAIOUIETO CHUHXPOHHYIO
00paboTKy 3BYKOBOW HMH(pOpMAIMU MO pa3HbIM KaHallaM. M3BeCTHO, 4TO HapylICHUE
MEXIOJIYIIIAPHONH KOOPJWHAIIMK CTPYKTYPHO-(PYHKITMOHAIBHBIX CBSI3€M TOJIOBHOTO
MO3ra MPUBOAUT K CHUKEHUIO TTOMEXOYCTOMYMBOCTU CIYXOBOM CUCTEMBbl U TOUHOCTH
pacrio3HaBaHus BepOanbHON uHpopMarmu [62, 63]. Mexay TeM, B pealbHbIX YCIOBHIX
YeJIOBEK CIBIIINT peub Ha (POHE Pa3HOOOPA3HBIX MOMEX, MPEBPALIAIOLINX €€ B CII0KHBIN
3BYKOBOU TOTOK [1, 44].

Ornenka crnocoOHOCTH K OOHAPYKEHHUIO MOJIE3HOr0 3BYKOBOTO CUTHaja Ha (oHe

IIOMCXH II0Ka3alia, YTO y MHNalMCHTOB C HU3KMMHU ITIOKA3aTCIIAMHU pa360p1H/IBOCTI/I peuun
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NOMeXa OKa3bIBaJla IOCTOBEPHO OOJIbIlIee BIUSHUE HA MOPOT OOHAPYKEHHSI MOJIE3HOTO

CUTHajla, YeM y manueHtoB 1-ii moarpynmnbsl. MHOTHE OCOOCHHOCTH BIMSIHUS MMOMEXHU

OOBSICHAIOTCS HA OCHOBAaHMM THUIOTE3bl «3aHATOW JuHMM» [181]: 3armymaroras

MOJIC3HBI CHUTHAN MoMexa BO30YXKIaeT Ty e CaMylo TPYIIy BOJOKOH CIYyXOBOTO

HEpBa, MIPEAOTBpaIlasl TEM CaMbIM UX CTUMYJISIIUIO MOJIE3HBIM CUTHaAIOM. [lo MHEHUIO

JIPYTUX aBTOPOB, BJIMSHUE TMOMEXH B OOJbBIIEH CTENEHH MOXKET ObITh OOBICHEHO

s deKkTaMu JIaTepaTbHOTO TOJIABICHUSA B BBICIIUX OTJENax roJIOBHOro mosra [1, 42].

B noBceqHEBHON peyM MOCTOSHHO MPOUCXOIUT B3aUMOJEHCTBHUE MOJE3HOTO CUTHANIA U

MIOMEXH, KOI'Jla U3MEHSIETCSI TPOMKOCTb, TPAHCPOPMUPYETCS BOCHPHUATUE OTAEIBHBIX

CIEKTPAJIIBHBIX COCTABJSIIOIINX CUTHAJIOB. 3HAYUTENBHOE YBEIWYEHHE IIOPOTOB

OOHapy>KeHHUsI TOJIE3HOTO CUTHAJIA MPUBEJIO Y MAIlMEHTOB 2-U MOATPYNNbl K MOTEpE

pa300pUYMBOCTU peur, OCOOEHHO B MPHUCYTCTBUHM KOHKYPUPYIOIIETO CUTHAJA, 33 CYET

MAaCKHUPOBKH BBICOKOYACTOTHBIX KOMIIOHEHTOB PEYEBOIO CHUIHaJla HU3KOYACTOTHBIMU

COCTaBIIIOLIUMU.

[loHuMaHue peyu BBIXOJUT JaJIEKO 3a PAMKH IPOCTOTO BOCHPUATUSA (PU3HUECKUX
XapaKTEPUCTHK pEYEeBBIX 3BYKOB. TOHKMI aHanu3 BepOalbHOW HMHQpOpMAIIUU,
0e3yClIOBHO, TpeOyeT HE TOJbKO COXPAaHHOCTU mNepudepur, HO M TOITHOLIEHHOTO
(GYHKIMOHUPOBAHUS LEHTPAIBHBIX OTAENIOB CIyXOBOW CHUCTEMBI U B3aUMOJICUCTBUS
000MX MOJyLIApUA TOJIOBHOTO MO3Ta.

Ha ocHoBaHuM pe3ynbTaTOB KOMILIEKCHOTO oOcienoBanus mamueHToB ¢ XCHT
ObLITH CHOPMYITHMPOBAHBI TIPEIBAPUTETHLHBIC BHIBO/bI:

e [Ipy wu3ydeHUMM COCTOSHHSI BpPEMEHHOM OOpaOOTKM 3BYKOBBIX CHUTHAJIOB
1EJIeCO00Pa3HO HUCIOIb30BATh KAaK TECT MO OLIEHKE BOCIPHUSTUS PUTMA, TaK U TECT
oOHapy>KeHHUsI Tay3bl, OCOOCHHO B CIydasiX BBISBJICHHUS] OTKJIOHEHWW B OJHOM U3
HUX; YXYALICHUE pe3yJbTATOB YKA3aHHBIX TECTOB SBISCTCS AyAUOJIOTMYECKUM
MapKepOM LEHTPAJIBHBIX CIIyXOBBIX PACCTPOUCTB.

e lccienoBanue NOMEXOYCTOMYMBOCTU CIIyXOBOW CHCTEMBI I10KA3aJl0 BBICOKYIO
WH()OPMATUBHOCTH Pa3pabOTAaHHOTO TECTa MO BBIICICHUIO TMOJIE3HOTO CUTHAJIA Ha

¢dboHEe TOHATLHON TTOMEXH.
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JlokazaHa BBICOKAas JUArHOCTHYECKas 3HAYMMOCTb TeCTa  YepeAyIOLIEncs
OMHaypaJIbHO PEUbl0, TECTA 110 BBIJEIECHHIO ITOJIE3HOTO CUrHAJIa Ha (POHE TOHAIBHOM
IIOMEXM M TecTa OOHapyXEHHUs May3bl IMpPU OLEHKE COCTOSHUS LEHTPaJIbHBIX
OTJEJIOB CIIyXOBOM CHCTEMBI.

VYV 50% naunueHToOB ¢ XpOHUYECKOHM CEHCOHEBPAIBHON TYrOyXOCTBIO YCTaHOBJIEH
JIMarHO3 LEHTPAJIBHBIX CIYXOBBIX PACCTPOMCTB, 4YTO CYLIECTBEHHO CHHUXKAJIO
paz0opuMBOCTh peud M yXyAano 3PQPEKTUBHOCTh CIyXONPOTE3UPOBAHUS.
CHmxeHue pa3zdoopunBoctr peun y nanueHToB ¢ XCHT o0ycnoBiieHO HapyleHHeEM
KOMIIJIEKCA HEUPOJAMHAMUYECKUX XaPAaKTEPUCTUK LIEHTPAJIBHBIX OTAEJIOB CIYyXOBOU
CUCTEMBI.

BolsiBlIeHa ~ BBICOKash — KOppeNsLMs  MEXAy  pe3yJbTaTaMd  ayJuOMETPHUH
yepeyronencs OMHaypaJIbHO peusblo, TecTa 1o OIIPEIEIICHUIO

MIOMEXOYCTOMYMBOCTU U Pa300OPUMBOCTBIO PEUH B CIIYXOBBIX allapaTax.
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I'nasa 4
PE3YJIBTATBI AYIUOJOI'NMYECKOI'O OBCJTENOBAHUSA TAIHUEHTOB
C PACCESIHHBIM CKJVIEPO30OM

Paccestansiii ckitepo3 (PC) — ayronMMmyHHOE 3a00JIeBaHIE TICHTPATLHON HEPBHOM
CUCTEMBI, XapaKkTepU3yroueecs oOpa3oBaHUEM MHOECTBEHHBIX O4YaroB
JEMHUENIMHU3AlUA U COMPOBOXKIAIOIIEECS aTPOQUUECKUMU HU3MEHEHHUSMU CTPYKTYD
TOJIOBHOTO MO3ra, 3aTparvuBalOIMMH, B TOM YHUCJE, CEpO€ BellecTBO. B mociennue
roJibl HabJo1aeTcsa TeHACHIMs K yBennueHuto yucia 6ompHbiX PC. Kak npaBusno, PC
NOPaXKaeT JHI[ MOJIOJOr0, TPYAOCIOCOOHOrO0 BO3pacTa W OBICTPO MNPUBOJUT HMX K
nHBamuau3anuu [16]. OcoOeHHOCTBIO OOJIE3HM SBISICTCS OJHOBPEMEHHOE MOPAXKEHUE
pa3IMYHBIX OTAEJIOB IEHTPAJIbHOM HEPBHOM CHUCTEMBI, YTO COMNPOBOKIACTCS
npoleccaMu HeWpojereHepanu M (YHKIHOHAJIBHOM peopraHu3alid CTPYKTYP
roJioBHOro mo3ra. Kimmanueckue nposisiienust PC BecbMa HEOTHOPOIHBL.

Bompoc o cocrosinuu ciayxoBoit GpyHkuuu npu PC nzydaercs 10CTaTOYHO JABHO.
Onwmcanbl cinydan OCTpod Tyroyxoctu npu PC, kak ¢ MOJHBIM MOCIEAYIOUIUM
BOCCTAHOBJICHHEM CIIyXa, TaK U C IMEPEX0J0M 3a00JeBaHUs B XPOHHUYECKYIO (popMy
[122, 124, 172, 190]. Ecth cBefeHHs O TOBBINICHHH MOPOTOB CIIyXa HA OTIACIBHBIX
gyactoTtax y nanueHToB ¢ PC B cpaBHenun ¢ nuiamu 6e3 PC [55, 125] u o xporuueckoi
JIBYCTOPOHHEH ceHCcoHeBpaabHOU Tyroyxoctu npu PC [51]. B apyrux ucciieqoBaHusXx,
HAIPOTUB, OTMEUAETCSI OTCYTCTBHUE NeprUEepUUECKUX HapyIIeHUH ciayxa y 60iapHBIX PC
[178]. Hekoropbie aBTOpPHI OTMEYAIOT HAJIWYUE TaKHUX IPOSBICHUN MATOJIOTHH
CIlyXOBOM cHCTeMbI, comyTrcTByomux PC, kak runepakysuc [77], yxyzduieHue
Pa30OpUYMBOCTH peur, 0COOEHHO B 1ryme [55].

HecMmoTpss Ha OoJibllloe YMCIO UCCIENOBAHUM, TOCBSIIEHHBIX CIYXOBBIM
paccrporictBam nipu PC, MHOTHE BOIPOCH 10 KOHIIA HE sACHBI. [IprunHON HapymieHus
cllyXa MOKET OBbITh MOBpEXKICHUE Ha JIFOOOM YpOBHE CIIyXOBOTO MPOBOJAIIETO IYTH
BCjeacTBHE JaeMueavHu3anuu [125]. B u3BecTHOW HaMm JHTEepaType UMEIOTCS JIUIIIb
€MHUYHbIE CBEICHUS O KOMIUIEKCHOM ayAHOJOTHYECKOM OILEHKE IEHTPAIbHbBIX

OTJIEJIOB CIIyXOBOro ananusaropa mpu PC.
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3ajayell JaHHOrO pasferna HCCIECIOBaHUS SBHJIACH AyIHOJOTMYEcKas OLEHKa
(YHKIIMOHATBHOTO COCTOSTHUS LIEHTPAJIBHBIX OTAENIOB CIYXOBOW CHCTEMBI Y OOJIbHBIX
PC ¢ wucnonb3oBaHMEM pEUEBBIX M HEPEUEBBIX (KaK ICUXOAKYCTHUYECKUX, TaK U
OOBEKTUBHBIX) METOJIOB.

beino o6cnenoBano 40 denmoBek. B ocrosnyo epynny Bommm 20 ManweHTOB C
peuuauBupyomnie-peMutrtupyrommm PC (nmutensHoCTh 3a00neBanus — oT 1 10 28 ner):
5 Myx4uH " 15 xeHIMH B Bo3zpacte oT 29 1o 59 ner. Bee manueHTsl HAXOAMINCH O]
HaOmoaeHueM crnenuanuctoB kadeapsl HeBposoruu [ICII6IMY um. W.IIL. [laBnoga.
JUis  ayAuOoJOru4eckoro oOcieoBaHUs OTOMpanuch OOJIbHbIE ©0€3 BbIPAXKEHHBIX
JIBUTATEJbHBIX PACCTPOMCTB, C CYMMOH OajsIoOB MO pPACIIMPEHHOM WIKale OLEHKU
naBamuau3anun (EDSS — Expanded Disability Status Scale) B npenenax ot 2,0 g0 4,0.
Konumponvnyio epynny coctaBuiu 20 jnuir B Bozpacte ot 20 1o 40 net (cpeaHuii Bo3pact
32+7 neT) ¢ HOpMAIBHBIMH MOPOTaMH cliyxa, 0€3 pacCesTHHOTO CKIIEpO3a.

[Tocne cbopa xanod U aHaMHE3a BCEM HCHBITYEMBIM MPOoBOAUIN ocMOTp JIOP-
OPraHOB M OLEHKY COCTOSIHMSI Nepu(pepUuecKUX OTAENIOB CIyXOBOTO AaHalu3aTopa
MOCPEJICTBOM TOHAJIBHOM MOPOTrOBOM ayJJMOMETPUU B CTAaHAAPTHOM AHANa30HE 4acToT,
onpezenenus noporos auckompopta Ha 0,5, 1, 2 u 4 x['n u Tumnanomerpuu. lanee

OICHHUBAJIN COCTOAHUC NCHTPAJIBbHBIX OTACIIOB CHYXOBOﬁ CHCTCMBEI.

4.1 Pe3yabTarhbl OLEHKU COCTOSTHUS

nepupepuIecKnx 0TAEJ0B CIAYXOBOM CHCTEMbI

XKanoObl Ha cocrosiHue ciayxoBo QyHKIMU NpeabsaBisiin 8 (40%) mauueHToB ¢
PC: 7 nanueHToB oTMeyanu HapylleHHE pa300pUYUBOCTH PEUYH, OCOOCHHO B IIyME WU
IIPU Pa3roBOPE C HECKOJIBKUMH COOECETHUKAMM, Y OJHOTO UMEN MECTO MEPUOANYECKUI
yiiHOU mryM. OJIHaKO MpU TOHAJIBHOM MOPOTOBOM ayTMOMETPHUH JIUIIb Y 2-X MAlUEHTOK
¢ naBHOCThIO PC 16 1 28 5eT cinyx B 30HE pEUYEBBIX YACTOT OBLI CHUXKEH A0 |- cTeneHu
TYrOyXOCTH (CpeIHHE TTOPOTH B 30HE PEUYEBBIX YACTOT cOCTaBUIM y 1-i OonbHOU 36 1b

HIIC nns mpaBoro yxa u 31 ab HIIC nns nesoro, a y 2-it — 26 nb HIIC Ha o6a yxa);


https://ru.wikipedia.org/wiki/EDSS
https://ru.wikipedia.org/wiki/EDSS
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npuyeM y 00eux 3TO MOrjo ObITh OOYCIIOBIEHO pabOTOW B HIYMHBIX YCIIOBHUSIX.
VY ocranbhbix 18 (90%) nanueHToB NOpPOru ciayxa, B cpeanem, coctaBunu 1145 ab HIIC
i npaBoro yxa u 9+5 nb HIIC s neBoro, 4ro IOCTOBEPHO HE OTJIMYAIOCH OT
nokasaresied KOHTposibHOW rpynmbsl (P>0,05). ¥V 3-x yenosek (15%) mmenn mecto
SBJICHHUS TUIepaKy3uca (moporu auckoMmdopra ObUTH CHMKEHBI A0 3HaueHuit <80 nb
HIIC), x0oTs *)ano0 Ha HENpPUATHBIE OIIYIIEHUS MPH BOCIPHUSATHUA TPOMKHX 3BYKOB OHU

HC MMPCAbABIISIIN.

4.2 Pe3yabTaThbl OLIEHKH COCTOSTHUS

HEHTPAJBHBLIX O0T/I€/JI10B CJIyXOBOﬁ CHCTEMBI

4,2.1 Pe3ynomamul Hepeuesvix mecmaos

Kowmruiekc nepeueswvix memooos Bkiouan: 1) onpenenenue nud@epeHimanbHbIX
noporoB no yactore Ha 0,5 u 1 kI'; 2) TecT Mo OIlEHKE BOCHPHUATHUS PUTMA; 3) TECT
OOHapyXeHUs] Tmay3bl; 4) pErucTpalui OTOAKYCTHYSCKOH SMHUCCHU Ha YacToTe
npoaykta uckaxeHuss (OADIIMA) ¢ npumeHeHHEM KOHTpajaTepaibHOTO ILIYMOBOTO
noAasieHus. B oTiaumume oT mepBbIX Tpex TecToB, peructpamus OADIIA nasama
OOBEKTUBHYIO KapTHHY coctossHus ciyxa. [lomaBnenue OADIIN (ymenblieHue
ammunTyael curHana OADIIU, npoucxoasuiee Ha (GoOHE aKyCTUUECKOTO 3ariIyIICHHS)
oTpakaeT (PYyHKIIMIO MEIUAIbHONW OJTMBOKOXJICAPHOM CHCTEMbI. Bennuuny momaBieHus
OADIIA BBMHCIAIM Kak pa3HUIy MEXKIAYy CpPEIHUMU aMIUIUTYJAaMH OTBETOB,
MOJIy4YeHHBIX Ha (OHE KOHTpaslaTepalbHOro curHaia u 0e3 Hero. HMcmonbs3oBanu
CJIEIyIOLIME NapaMeTPhl PErUCTPallii: UHTEHCUBHOCTh TOHAJIBHBIX CcTUMYJIOB OAJIIN
1,.=1,=70 nb VY3]/l; B kadecTBe KOHTpaJaTepPAJILHOTO CHUTHaja MOJABaIM OeJbld HIyM
unTeHcuBHOCTHIO 65 b HIIC. PeructpupoBanu 6onee 500 mOCTCTUMYNBHBIX OTPE3KOB,
JUIATENbHOCTRI0 20 MC  KaXblil; MPOBOJWJIM IO 3 3amUCH C MpeabsBICHUEM

KOHTpaJaTepalbHOIo IIymMa 1 0€3 Hero.
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Ilo naHHBIM TECTOB, HANPABIEHHBIX HA OLEHKY COCTOSIHUS LIEHTPAIbHBIX 3BEHHEB
CIIyXOBOW CHCTEMBI BBISIBIIEH CYIIECTBEHHBIN pa30poCc MHAMBUAYAJIbHBIX IMOKAa3aTeNeH,
npu 3ToM y 19 (95%) u3 20 obcnenoBanHbix 00ybHBIX ¢ PC pe3ynbTaThl He MEHEE YeM
3-X TECTOB JOCTOBEPHO OTIUYAIUCh OT HOPMaIbHBIX 3HadeHuil. Y 12 (60%)
UCIIBITYEMbIX OTMEUYEHBI U3MEHEHUS 0 JIAaHHBIM OOJBIIMHCTBA U3 YKAa3aHHBIX TECTOB.
Pesynbrars

Hepeuesblx mecmoe Yy IIAlIUCHTOB C PC B CpaBHCHHUH C

UCTIIBITYEMBIMU KOHTPOJIBHOM TPYIIIIBI IPEACTABICHBI B TabuIe 4.

Tabmuua 4 — Pesynbrarhl HepeueBbIX TecTOB (M+m) y HCHOBITYEMBIX OCHOBHOM

Y KOHTPOJIBHOM TPYIIII

HazBanwme Tecta [TaruenTsl ¢ paccessHHbIM | KoHTposbHAS rpymnma
(enr. m3MEepeHHUS) ckieposom (N=20) (n=20)
Cpenunit | Yucno mun ¢ | Cpennuii | Yucno nui ¢
pe3yNbTaT | pe3yabTaTOM | Pe3yJabTaT | pe3yJIbTaTOM
XyKe HOPMBI XyXKe HOPMBI
(%) (%)
Judbdepennmansubrii |500 Iy 1,3+£0,6 50 0,7£0,2 10
nopor 1o yactore (%) (1 000 'y | 1,6£1,5 35 0,6+0,2 0
Bocnpustue purma (%) 52,5+22,8" 90 71,4+16 25
[Topor o6napyxenust | ToHbI 9,5+6,5 50 6,0+1,4" 5
nay3sl (Mc) emukn | 12,4+7,1 55 10,1+£6,3 25
Bennunna 1000Tm | 2,2+1,8 15 2,1+0,3 5
TTOJTaBJICHUS 1500 | 1,5+0,8 40 1,4+0,4 20
OTOAKyCTHYECKON 2000I'| 0,8+0,3 45 1,6+0.4 15
smuccuu Ha yacrore (3000 'y | 1,1£1,0 35 0,8+0,3 10
IIPOYKTOB 4000 | 0,9+1,3 55 1,0+0,5 20
uckakenns (1b) 6000 T | 0,7<1,17 35 2,120,5° 10

[Ipumeuyanne — M — cpeanee apudmeTnueckoe; M — CTaHIAPTHOE OTKIOHEHHUE; N —
YHUCIO UCHBITYeMBbIX; () — pas3iauuusi MEXIYy OCHOBHOM M KOHTPOJIBHOW TpyIION

noctoBepHsl (p<0,05).
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BrisiBiieHa TEHACHIMS K TOBBIICHUIO OUPDEepeHYUanIbHbIX NOPO208 NO YACHome
y naiueHToB ¢ PC, 4To MOXeT ObITh CBUIETEILCTBOM KOPTHUKAIHLHOW MATOJIOTMU U
HapyIICHUs MEXITOIYyIIapHbIX cBs3el. [Ipu satom pesymnbraThl Ha 0,5 k[’ cocTaBmIM
1,3420,6%, a nma 1 xl'm — 1,6+1,5%; B KOHTpOJABLHOM Tpynme HTU IMOKa3aTelu,
COOTBETCTBeHHO, ObTH paBHbBI 0,7+0,2% u 0,6+0,2% (npuBOASTCS AaHHBIC IJI JTydIle
CIIBIIIAIIETO/BEIYIIETO yXa).

JIist  W3ydeHHs COCTOSIHUS G8PEeMEHHOU 00pabomKu 38VKOBbIX  CUSHANO8
HCIIOJIB30BAIMCH TECT IO OIEHKE BOCIPHUATHS PUTMA, YYBCTBUTEIBHBIM K IMAaTOJOTUH
MOJyIIApUid TOJIOBHOTO MO3Ta W MO30JUCTOTO Teia, U TEeCT OOHApY>KEHHs Mays3bl,
MO3BOJISIIOIIUHN BBISBIISITE KOPTUKATBHBIE HAPYIIICHUS, OCOOEHHO B JIEBOM IMOJYIIAPUH.

PesynbpraTtel mecma no oyeunxke eocnpusmus pumma TPEICTABICHBI Ha

pucyHok 18.
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PucyHnok 18 — Pe3yabTaThl TEcTa 10 OlleHKe BOCIIPUSATHSI PUTMA Y NAIHEHTOB

C paccesiHHBIM CKJIEPO30M M JINI KOHTPOJIbHOM IPyMNIbI.

Cpennuil mokasaTenb NPAaBUJIBHBIX OINO3HaBaHWM puTMa y mnanueHToB ¢ PC
coctaBun 52,5+22.8%, 4TO OBUIO JOCTOBEPHO XYK€, YEM B KOHTPOJIbHOM Tpymre
(p<0,01). JIump y 2-x manueHToB (B Bo3pacte 36 m 33 JeT ¢ JaBHOCTHIO OCHOBHOI'O
3aboneBanus 1,5 roma u 5 neT) pe3yabTat cOOTBETCTBOBAI HopMe (>70%); y TIOJIOBUHBI
UCIIBITYEMBIX YHUCJIO TPaBUJIbHBIX OTBETOB IIPH BBIMOJHEHUM 3adaHus Obuio <50%

(y 4-x u3 HUX pe3ynbTat 011 MeHee 35%).
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Heckonbko nydiie okazaauch pe3yabTaTbl mecma ooHapyicenus nayswl. Ilopor
oOHapyKeHHsI may3bl COOTBeTCTBOBa HOpMe (<20 mc) y 50% manuentoB ¢ PC npu
UCCJeI0BaHUM TOHaMU U 'y 45% — nipu uccnegoBaHuu menukamu. CpeHee 3HaYCHUE
nopora OOHApY)KEHHs Tay3bl B TOHAX COCTaBWJIO Yy 3THX OONBHBIX 9,5+6,5 mc, B
menykax — 12,4+7,1 Mc; TOCTOBEPHBIX OTIMYMI OT MOKA3aTeJIel KOHTPOJIbHON TPYIIIIbI
BhIsIBIICHO He ObuTO (P>0,05). B ocranphbix ciydasx (50% — miast ToHOB U 55% — st
nieukoB) nanueHTel ¢ PC He cymenu crnpaBUTBCS € JTAaHHBIM TECTOM (BCE NapHbIE
CUTHAJIBI HCTBITYEMbI BOCIHPUHUMAN Kak OJMHOYHBIE WM, HAao0OpOT, Jaxe
OJIMHOYHBIE CUTHAJIbl Ka3aJHCh €My CIABOCHHBIMH), B TO BpeMs KaK B KOHTPOJbHOMU
TPYIIE OTPULATENBHBIM PE3YyJbTAaT MNPOAEMOHCTpUpoBamuM umb 5% u  25%
UCTIBITYEMBIX COOTBETCTBEHHO (Tabsuia 4).

OADIIN B mmanazone ot 1 go 4 xl'm Obula 3aperucTpupoBaHa y BeCexX
obcnemoBaHHbIX ManeHToB ¢ PC; Ha wactoTax 6 u 8 k' oTBeT He ObLT TTONTy4YeH y 20%
u 40% uenoBek cooTBeTcTBeHHO. [lpu aHanuze sggexma noodaenenus OAIIIU,
KOTOPBIM W3ydaiu Jig JIy4IIero/BeAyllero yxa, ooOpaimaer Ha ce0sd BHUMaHHE
CYIIIECTBEHHBI pa3OpOC TMONYYEHHBIX NaHHbIX. B makcumanbHOW creneHn 3G eKT
nojaBJieHus ObUT BhIpakeH Ha yacTote 1 kI'1, rie oH ObuT oTMedeH y 85% malueHToB;
CpelHee 3HAUYCHUE BEJIMYMHBI TOJIABJICHUS HA 3TOM 4acTtoTre coctaBwio 2,2+1,8 nb
(rabmuna 4). Ha wactorax 1,5, 2, 3, 4 u 6 xI'm addext nmonmasnenus OADIIU
OTCYTCTBOBaJI, COOTBETCTBEHHO, Yy 40%, 45%, 35%, 55% wu 35% nauuentoB ¢ PC
(pazHocth Mexay amrmutynoit OADIIN no- m Ha (oHe mpeabsBiICHUS ITyma Oblia
menee 1ab). Hu ans onnoit u3 dactor ymensinenue ammutyasl OADIIN Ha done
sarmymieHus 'y narueHtoB ¢ PC He Obuto cratuctudeckw 3HaunMbiM  (p>0,05).
Y 5(20%) wucCHbITYyeMbIX KOHTPOJBHON TPYIIBI TaKkKe HAONIOAAIOCh OTCYTCTBUE
addexra nomasiaeHuss OADIIN Ha OTHENBbHBIX YAaCTOTaX, HO MPHU ITOM JOCTOBEPHOE
ymenbleHne ammuty sl OASIIN Ha one 3arnymienus orMeyeHo ass yactot 1, 1,5,
2,6 xI'u (p<0,01) u 3 xI'u (p<0,05). ITonyueHHbIE JaHHBIE MOTYT CBUJIETEILCTBOBATH O
HapylIIEeHUH HOPMAJILHOTO (DYHKIMOHUPOBAHUS MEIUAIBHOM  OJIMBOKOXJICAPHOMU

cuctemsl y nanueHTos ¢ PC.
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4,2.2 Pezynomamal peuesvlx mecmog

N3 peyesvix memooos ucnonb3oBanu: 1) Tect OMHAYpaibHOTO B3aMMOJICHCTBHS B
dbopmare depenyromeiics ouHaypanbHo peur (UbP); 2) nuxoTuyeckuil 4ucioBor TECT;
3) MoHaypaJIbHBIA HU3KOMU3OBITOUHBIM TECT (MCCIIeIOBaHNE PEeUbl0 Ha (OHE ITyma) B
dbopmatax marpukcHoro ¢paszoBoro tecra (Russian sentence matrix test, RuMatrix) u
Tpoiinoro yucioBoro tectoB (Digit Triplet Test, DTT).

Pe3ynbTaThl peueevix mecmoe 1O OLCHKE UEHTPAIBHBIX OTAEJIIOB CIYyXOBOIO
aHaJIM3aToOpPa y UCIILITYEMbIX OCHOBHOM M KOHTPOJIBHOM TPy MPUBOAATCA B TAOIUIIE 5.

Pesynbratel mecma Ounaypanvroco 63aumooeticmeuss B ¢dopmare UBP,
YYBCTBUTEIBHOIO K MOPAKEHUSIM CTBOJA MO3ra, y OosbinHcTBa 001bHBIX ¢ PC (B 95%
CJIy4aeB) COOTBETCTBOBAIM HopMe. MoHaypaibHas pa300puMBOCTh OIHOCIOXKHBIX
CJIOB, KaK Ha MpaBoe, TaK M HA JIEBOE YXO ObLJIa HECKOJIIBKO XYK€, YEM B KOHTPOJIbHOMN
rpymnmne (Tabnuia 5), Ho ATU paziauuus He ObUTH JocToBepHBIMU (P>0,5). bunaypanbHas
pazoopuuBocth B Tecte UBP, B cpennem, cocraBmina 88+16,7%. Ilpu 3ToM 3HAUYeHUE
AUYBP>20%, sBustomieecss MPU3HAKOM HApYIICHUS OWHAYpaTbHOTO B3aUMOJICUCTBUS
[9], ObutOo OOHapykeHO JHINb y OJHON S55-nmeTHel namueHTkn ¢ PC  (1aBHOCTH
3a0oneBanus — 15 ner). Y manHON GOJIbHON MMeTa MECTO CEHCOHEBpaJIbHAs TYyTOYXOCTh
1-# crenenu, MOHaypajbHas pa30OpPUMBOCTH crpaBa cocTaBisiia 80%, cieBa — 45%;
OuHaypasibHasi pa30opunBOCTh paBHs1ach 20% (AUBP=25%).

B ouxomuueckom uucnoeom mecme, BHIABIAIONIEM HAPYIICHUS MEXKITOIYIIIAPHBIX
CBs3€H, W, B YAaCTHOCTH, W3MEHCHHUS (YHKIIMOHUPOBAHUS MO30JUCTOTO Tea,
HOpMasibHbIe mokazaTenu (>80%) ObUIM MMOJYYEHBI y TOJOBUHBI 00CIIEIOBAHHBIX
naueHToB. Y 7 denoBek (35%) pe3ynbTaT JUXOTHYECKOro TecTa cocTaBmi meHee 50%
(cpennee 3Hauenue 21%), uto cornacoBwiBajgoch ¢ AaHHbIMU MPT ronoBHoro mosra
(Y BCcex 3THX MallMEHTOB UMEJTM MECTO OYard JACMUCITHHU3AINN B MO30JIUCTOM TEJIE).

[To nmanabiM Tecta RuMatrix, oTpakaroiiero COCTOSHHME KOPKOBBIX OTICIIOB
CIIyXOBOT'O aHaju3aTopa, pazdopuuBocTh (pa3 B myme Obuta HapymieHa y 75%
MalKeHToB; cpeaHee 3HaueHne SRTsy cocraBmio -6,8+2,6 nb SNR (B HopMme oHO paBHO
-8,8+0,8 nb SNR).
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Tabmuma 5 — PesynpraThl pedeBbix TecToB (MEm) y HUCHOBITYEMBIX OCHOBHOM

Y KOHTPOJIBHOM TPYIIII

Hassanue tecra [TanmenTsl ¢ paccesstHubM | KonTposbHas rpynima
(em. u3mMepeHus) ckzeposom (N=20) (n=20)
Cpennuii | Yucno muu ¢ | Cpennuii | Huco nuig €
pe3ynbTaT | pe3yJabTaTOM | PE3YJIbTAT | PE3YIHTATOM
Xy’€ HOPMBbI Xy>K€ HOPMBI
(%) (%)

Tect [TpaBoe yxo 95,3+6,2 5 08,8+3,2 0

yepenyrouiencs |JleBoe yxo 92+13,5 10 08,5+2.4 0

OnHaypanbHO  |bunaypanbHoe| 88+17,1 5 95,8+5,2 0

peunto (%) MIPETBSBIICHHC

JIMXOTUYECKHUH YMCIOBOM TecT | 61,8+34,3 50 92,3+6,0 0

(%)

MatpukcHblit (Hpa3oBbIi TECT 24,6+9,8 20 19,4+3,8 0

B TumnHe (1b)

MarpukcHbIi (hpa3oBBIA TECT -6,8+£2,6 75 -8,8+0,8 5

B myme (1b SNR)

TpoitHOI YKCIIOBOM TECT B -9,3+3,9 15 -10,4+1,2 0

mryme (1b SNR)

[Ipumeuanune — M — cpennee apudmeTuueckoe; M — CTaHAAPTHOE OTKJIOHEHHUE; N —

YUCJIO UCIBITYEMBIX; (*) — pa3nuuus MEXAY OCHOBHOM M KOHTPOJIBHOM TPYIIION

noctoBepHsI (p<0,05).

IIpu stom pe3ynbraThl Tecta DTT oTiMuyamuch OT HOpPMalbHBIX IMOKa3aTeleu
muiib Y 3 (15%) marueHToB, BO€ U3 KOTOPBIX UMENIH CEHCOHEBPAJIbHYIO TYTOYXOCTbh;
CpelHee 3HaueHHE pa3zdoopuuMBOCTH Yucea B Imyme coctaBuio -9,3+39 nb SNR
(B HOpMe oHO paBHO -10,4+1,2 n1b SNR). Takue paznuumst Mexay pa300pPUUBOCTHIO

dbpa3 u yucea B IIyMe MOXHO OOBSCHUTH T€M, UYTO peueBoi mMarepuan B Tecte DTT
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MeHee pa3HooOpa3eH, MpOoIle Ui pPaclo3HaBaHUS M MEHbIE MOJBEPIKEH BIIUSHUIO
KOTHUTUBHBIX HapymieHui. 11 (55%) OOnbHBIX kKaJoOBadUCh HA YXYIICHHE MaMsITH
W/WJIU CJIIOXKHOCTH B U3YYEHHH HOBOI'O MAaTepuasa, YTO MOTJIO OBbITh JOMOJIHUTEIbHBIM
(dakTopoM, YXyAIIAIOIIAM Pe3ysbTaThl (pa3oBoro tecta RuMatrix.
Takum o6pa3om, y Bcex 0osibHbIX ¢ PC umenu MecTo B TOW WM MHOM CTENEHU
BBIDOKEHHBIE IIEHTpajbHble ciayxoBele paccTtpoiictBa (LICP), B TO Bpems Kak

IMOBBIIICHUC ITOPOI'OB ClIyXa OBIJI0 BBISIBJICHO JIWIIID Y ABYX IIAIIUCHTOB.

4.3 Oocyxaenne pe3yJibTaTOB

[TonyueHHbI€ B pe3ybTaTe MCUX0AKYCTUYECKOT0 U 00OBEKTUBHOTO 00CIe10BaHUs
JTAHHBIE O COCTOSIHMM IICHTPAJbHBIX OTJAENIOB CIYyXOBOM cucTembl y O00npHbIX PC
CBUJICTECIILCTBYIOT O TOM, YTO MpU JaHHOM 3a00JICBaHUM, AaXE MPU COXPAHHOM
nepupepruueckoM ciayxe, HMMEET MECTO HapylIeHHWEe LEeHTpalIbHOU 00pabOTKH
aKyCTHYEeCKOM MH(POpPMAIIMH, KOTOPOE MPEACTABICHO MPAKTUYECKU HAa BCEX YPOBHAX —
OT CTBOJIA MO3Ta J10 KOPKOBBIX CIYXOBBIX IIEHTPOB.

[Ipy ncuxoakyCTUYECKOM OOCJIEOBAaHUU HAMOOJbIINE TPYAHOCTH MAlUCHTHI
UCIIBITHIBAJIA TIPU BBHITIOJIHEHUHA MOHAYPAJTLHOTO PEYEBOTO HU3KOU30OBITOYHOTO TECTA B
dopmare RuMatrix, a Tak:xe Tecta, OIICHUBAIONIETO BOCTIPUSTHE PUTMA.

Bocrpusitue peun Ha (poHEe TOMEXM SBISETCS WHTETPATHBHBIM IOKAa3aTelieM
COCTOSIHUSA IICHTPAJbHBIX OTAEJIOB CJIYXOBOM CHCTEMBbI, B OOJbIIECH CTENEeHU
oTpaxaromieM  (QyHKUMOHUpOBaHUE  cayxoeou  kopwi.  llammentet ¢ PC
NPOJEMOHCTPUPOBAIM  JOCTOBEPHO XYAIIME IMOKasaTead B Tecte RuMatrix,
MOJICTIUPYIOIIEM TIOBCEAHEBHYIO CHUTyaluio (Bocrpusitue ¢pas B IIymMe), YeM
UCITBITYEMbIE KOHTPOJIGHOW TPYIIIBI. DTO CBHIETEILCTBYET O TOM, uTo PC MOXkeT
COMPOBOXKIATHCS MeHUIIMTOM Pa30OPUMBOCTH pedHr, OCOOCHHO B IIyMe, U COTJIacyercs
C TaHHBIMH psifia aBTOpPoB [55].

CnocoOHOCTh BBICHIMX OTJIEJIOB CIYXOBOM CHUCTEMBbI aHAJIM3UPOBATh TOHKHUE

BPEMCHHBIC PA3JINYHs B CTPYKTYpPE aKyCTHUECKOTO CHTHajia (ompejeiieHue BPeMEHHON
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MOCJICIOBATEIIbHOCTH, OOHAPYXKEHHE TIay3bl) WIPAIOT BAXKHYI POJIb B TOYHOM
Bocrpusatun peun [105]. DddekxTuBHas 00paboTKa nocredosamenrvbHocmu 36yK08 BO
BpEMEHHU TpeOyeT COXPAHHOCTHU MPOLIECCOB CETMEHTHOT'O aHAIM3a, HAIMYMS UHTAKTHBIX
MPABOrO U JIEBOTO MOJYIIApUN TOJOBHOTO MO3ra M HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS
mo3omuctoro Tena [168, 193]. Cpennuit mokasaTellb MPaBUIIBHBIX OMO3HABAHUN pUTMA
y nanueHToB ¢ PC OblUI JOCTOBEPHO XYK€, YEM Y HCHBITYEMBIX KOHTPOJIBHOMN TPYIIIIHI,
YTO MOIJIO OBITh CBA3AHO C TATOJOTHEH CIIyXOBOM KOpbl M HapyUIEHUEM
MEXKIOJNYIIAPHOTO  B3auMOAEWUCTBUsS.  Hapymenuwe  epemennou  paspewaroweu
cnocobnHocmuy  MACHTUPUIUPYETCS TOCPEACTBOM TecTa OOHApYXXEHUs IMay3bl,
pe3yapTaThl KOTOPOro y 601pHBIX PC ObUIM HECKOJIBKO JIy4Ille, YeM TECTa IO OIICHKE
BPEMEHHBIX MOCJIEI0BATEIILHOCTEH: C HUIM HE CIIPaBMIJIMCH OKOJIO TTOJIOBUHBI MAIMEHTOB
¢ PC mpu HOpMalbHBIX TMOKa3aTeNsIX TECTa y OCTabHBIX OOCJIEIOBAHHBIX. TecT
OOHapy)XeHHsI Tlay3bl UYBCTBUTENIEH K HAJIMYUIO KOPTUKAJIbHOW MATOJIOTHH,
MPEUMYIIECTBEHHO B JICBOM TMOJYIIAPHUU, YTO MO3BOJISIET MPEANoaraTth €e¢ Hajludue y
obcnenoBanHblx ¢ PC. B 1nenoM, mnosiydeHHblE AaHHBIE O COCTOSIHUM IPOLIECCOB
BPEMEHHON 00pabOTKU B CIIyXOBOMl CHCTEME CBUJICTEIILCTBOBAIU O €€ JedulUTe, B
OoJbIlIel CTETMEHW CBA3AHHOM C OINpEAeTICHHEM BpPEMEHHOW MOCIIeI0BaTeIbHOCTH
aKyCTUYECKUX CUTHAJIOB.

YacToTa 3ByKa — BaKHBIM (akTop AJ UAESHTU(UKAUY 3BYKOBOW HH(POPMALIMK U
dbopMupoBaHUS 3BYKOBOIO 00pasa; yXyAIIEHHWE €€ pacrno3HaBaHUS HapyliaeT
CIIOCOOHOCTH YesoBeKa K A(h(PEKTUBHOMY BOCTIPUATHUIO PEYEBOTO CUTHAJNA, OCOOCHHO B
CIIOKHBIX ~ aKkycTtuueckux ycimoBusix [184, 200]. TenacHumss K TOBBIIICHUIO
ougepenyuanvHvix nopo2os no uwacmome, BbIsIBIEHHas y mnanueHToB ¢ PC, morna
OBITh CIIEJICTBUEM KOPTUKAIHHOW TATOJOTUM W HAPYIICHUS MEKIIOIYIIapHOTO
B3aMMOJICHCTBHSI, TTIOCKOJIbKY BHYTPUYJIUTKOBBIC PACCTPOMCTBA MMENN MECTO BCErO Y
JIBYX 0OCJE€IOBaHHBIX. Pe3ynbTarhl ouxomuueckoeo uuciogoco mecma, HECMOTPS Ha
OTCYTCTBHE JIOCTOBEPHOW 3HAUYMMOCTH, TaK)K€ MOTJH CBUACTEIHCTBOBATH B IMOJIB3Y
Hanmuuus y naueHToB ¢ PC matonornu ¢GyHKIIMOHUPOBAHUS MO30JIUCTOTO Tea.

HecMoTpst Ha HOpMalIbHBIE TTOKA3aTENH TeCTa OMHAYPATHLHOTO B3aUMOICHCTBUS B
dbopmare UbP y GonbabIx PC, B OoJbiiell CTEEHN YYBCTBUTEIHHOTO K TOPAXKEHUSIM

CTBOJA MO3ra, JaHHbIE OOBEKTHMBHOIO oOcienoBanus (peructparuu 3¢dexra



107
nonasneHust OADIIM), HanpoTHB, KOHCTaTHPYs PacCTPOMCTBO (PYHKIIMOHHPOBAHUS
MEINAIIBHON OJINBOKOXJIEAPHOU CUCTEMBI, IIO3BOJISIIOT IIPEANOJIaraTh
3aWHTEPECOBAHHOCTH CTBOJIOBBIX CTPYKTYpP IIpU 3TOM 3abosieBanuu [210].

Cnenyer OTMETHTh, YTO AaHAJIM3 IMIOJYYEHHBIX JAHHBIX CBHUAETEIBCTBYET O
O0onpIIOM pa30poce MHIMBHAYAJIbHBIX MOKA3aTeNeld MPHU BBIIOJIHEHUU Psia TECTOB y
oonpHbix PC. D10, mo Bcedl BHIAMMOCTH, OOYCJIOBJIEHO CTENEHBIO BBIPAXKEHHOCTH
MOp(}HODYHKITMOHATBHBIX HApYIIEHUH B CIyXOBOM CHCTEME B Ka)XJIOM KOHKPETHOM
ciydyae. W3BectHo, uto Bepudukanus [[CP tpebyer coOmtoneHus OAHOrO U3
CIIEAYIOIIUX YCIOBHM: HalW4yue =>2 CTaHJAPTHBIX OTKJIOHEHUN HMXKE CpPEIHEro B
>2 TecTax; HaNMU4YUE >3 CTaHAAPTHHIX OTKIOHEHHWH HMXE CpenHero Xotrs Obl B 1 Tecre;
HaJu4Me >2 CTaHJAPTHBIX OTKJIOHEHUH HW)KE CPEIHETO B 1 TECTE IPU COMYTCTBYIOIINX
3HAYUTENbHBIX  (PYHKIMOHAJIBHBIX TPYIHOCTAX B CJIYXOBOM IOBEIECHUHU (4UTO
WJICHTUPHUIUPYETCS Ha OCHOBAaHUU TPEIbSBIsIEMbIX kano0) [168].

C yueroM 3THX TpeOOBaHUil, NMOJyUYEHHbIE aHHBIE MO3BOJIAIOT CUMTATh, UYTO Y
BceX oOcnenoBaHHbIX OoyibHBIX PC wuMmenun Mecto B TOM WM HHOW CTENEHU
BeIpaxkeHHbIe [[CP, xapakrepusyromuecs IriaBHbIM 00pa3oM HapylIeHHEM IPOIECCOB
BPEMEHHON 00pabOTKM M CONMPOBOXKIAIOIIMECS YXYAIIEHUEM pa300pPUYMBOCTH PEYH Ha
¢done nmomexu. B 11e10M pe3yiabTaThl IPOBEIEHHOTO UCCIEI0BAHUS CBUAETEIBCTBYIOT O
MYJIFTHYPOBHEBOM MOPAXKEHUU LEHTPAIBHBIX OTAEJIOB CIYyXOBOTO aHAIM3aTopa IpHU
PC, xortopoe, mo Bcell BUIMMOCTH, B HaWOOJBIIEH CTENEHU 3aTParuBaeT KOPKOBBIC
LEHTPl ¥ MO30JIUCTOE TEJO, YYacTBYHOLIEe B IIPOLIECCAX MEXKIIOIYIIApHOIO
B3aUMOJCHUCTBUS.

N3BeCTHO, YTO MO30JIMCTOE TEJO SIBIACTCA TOW CTPYKTYpPOM TOJOBHOIO MO3Ta,
KoTopasi Haumbojee uacto mnopaxaercas npu PC. Dro mnoarBepkgaeTcs Kak
MaTOJIOTOAHATOMUYECKUMHA  HaxoJkamMu, Tak U jgaHHeiMa  MPT. Ilpu stom
TpaguuuonHass MPT BusyanusupyeTr odaru AEMHUEIUMHU3ALMU B MO30JMCTOM TEJIE U
Bepu(UIIMPYET YMEHBIICHHE ero oobema, a nuddy3noHHO-TEH30pHAs TpakTorpadus
(Diffusion Tensor Imaging, DTI) mno3Bonsier Ha MHKPOCTPYKTYPHOM YpPOBHE
KOJIMYECTBEHHO OLIEHUThH CTENEHb NEMHUEIMHU3AINUA U aKCOHAIBHOTO JeduiuTa Jaxe

Opyd OTCYTCTBHH MAaKpOCTPYKTYpHBbIX HapymieHui [127, 158, 205]. Kpome sTtoro,
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npuBieueHre BokcenbHOH Mopdomerpun (Voxel-Based Morphometry, VBM) kak

METO/Ia HEMpPOBU3YaJM3alMK Yy IMALUEHTOB C PELHIWBHPYIOLIE-UHTEPMUTTHPYIOIIUM

PC mno3Bonmio uaeHTUGUUIHUPOBATH yYMEHBIIEHHE OOBEMOB KOPTHUKAIBHOIO CEPOTo

BEILECTBA, MPEUMYIIECTBEHHO 3aTParMBalOIIUM JIEBYIO JIOOHO-BUCOYHYIO OOJacTh

[111]. Takum oOpa3om, pe3yabTaThl HAMIEro MCCICAOBAHHUS COTJIACYIOTCS  C

MMEIOIIUMHUCS B JINTEpAType CBeJIeHUAMH 0 Helipoanaromuu PC.

[TaTonornyeckne M3MEHEHHsI B MO30JIUCTOM Telle, OOHApPYKUBAEMBbIE Y OOJIbHBIX
PC, Hecyt, B TOM yucIie, OTBETCTBEHHOCTh 32 (POPMUPOBAHUE KOTHUTUBHOTO JePUITUTA
[127, 158, 205]. YuuTbiBass BO3MOXHOCTH BIHUSHHUS KOTHUTHUBHBIX HapyIICHUH Ha
BBIIIOJIHEHUE PEYEBBIX 3aJaHUM, C LEIbI0 €ro MaKCUMalbHO BO3MOKHOIO
HUBEJIMPOBAHUS, Mbl PEKOMEH]IyEM BKJIIOYAaTh B OATapero UCCIEIOBAaHUM Y MAIUEHTOB C
PC TecToB C HCNOIB30BaHWEM Kak BepOalbHBIX, TaK M HEBEpOAJIbHBIX CTHUMYJIOB.
W3BecTHO, Hampumep, 4YTO TECTbl OOHapyXeHUs TMay3bl U OWHaypalbHOTO
BBICBOOOKJICHUSI OT MAacKMPOBKM HE HMEIOT BBIPAKEHHON KOPPEJSIIMM C TECTaMH,
OIICHUBAIOIIMMHU COCTOSHHAE MHTEIUIEKTA [79], YTO TO3BOISIET YMEHBIITUThL BO3ACHCTBUE
KOTHUTHUBHBIX HAPYIIEHUN HA PE3YyJIbTaThl TECTUPOBAHHUSL.

Ha ocHoBe pe3yibTaToB, MOJIYYEHHBIX MPH ayAHOJOTHMYECKOM OOCIIEI0BAHUU
NAlMEeHTOB C pAacCesiHHbIM CKJIEpPO30M OblIM  CHOPMYJIHPOBAHBI  CIEAYIOIINE
MpEeABAPUTEIbHBIC BHIBOADI:

e V BceX NAUEHTOB C PACCESIHHBIM CKJIEPO30M, JaXe TMpU HOPMAIbHOM
(GYHKUIMOHUPOBAHUM TNEPUPEPUUECKUX OTIEIOB CIYXOBOIO aHAIM3aTOpa, HUMENH
MECTO LEHTPAJIBHBIE CIIyXOBBIE pacCTPOWCTBA, XapaKTEPU3YIOIIHECS, TJIaBHBIM
0o0pa3oM HapylIeHHEM MPOIECCOB BPEMEHHOM 00pabOTKM M COMPOBOXKIAOLIHECS
YXYAIICHHEM pa300punBOCTH peur Ha (POHE TTOMEXH.

e Haubonee 4YyBCTBUTENbHBIMU TPU JUATHOCTUKE ILIEHTPAJBHBIX  CIYXOBBIX
pacctpoiictB y 60apHBIX PC Oka3zanuch MOHaypagbHOE HU3KOU30BITOUHOE pPEeueBOE

TCCTUPOBAHHC Ha (bOHe IIOMCXH, a4 TAKIKC TCCT I10 OICHKC BOCIIPUATHA pUTMA.
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I'naBa 5
KJIUHUKO-TAATHOCTUHYECKHAM AJITOPUTM
OBCJIEAOBAHUSA NAIHUEHTOB JIUIS1 BBISABJIEHUS
IEHTPAJBHBIX CJTYXOBBIX PACCTPOMCTB

Kak ykaspiBasloch BbIIIE, KOMIUIEKCHass jauarHoctuka I[CP mnpeanonaraer
UCITIOJIb30BAHUE TECTOB, UYYBCTBUTEIBHBIX K MOPAXKEHUSAM pPa3IUYHBIX YpPOBHEU U
MIPOIIECCOB B IIEHTPAIBLHOM CITyXOBOM cucteMme. B 00cienoBanmue HeOOX0MMO BKIIIOYATh
KaK pe4yeBbl€, TAK U HEPEUEBBIC TECTHI, TAK KAK OHM 3aJCHCTBYIOT pPa3HbIE MEXaHU3MBbI
3BYKOBOM 00paOOTKM, M B pdAl€ CIy4yaeB HapylIeHUs, OOHapyKHBaeMble MpHU
BBIMIOJJTHEHUH PEUYEBBIX 3aJaHUil, HE BBIABISIOTCS IMPU BBINOJHEHUM TOAOOHBIX
HEpeueBbIX TeCTOB. Mcmonb3yemble TECThl JOKHBI COOTBETCTBOBATH COCTOSIHHIO
nepupepruueckoro OTJesa CIyXOBOTO aHaJIW3aropa, BO3PACTY HUCHBITYEMbIX. Takum
oOpa3oM, B apceHalle CIeUHaJucTa JODKHO OBITh  JOCTAaTOYHOE  YHUCIO
pPa3HOHANPABICHHBIX METOAMK ISl 00€CIIEUEHHUSI BBILLIETIEPEUNCICHHBIX YCIOBUM.

C npyro#t cTOpoHbI, OY€Hb Ba)KHO, YTOObI TECTUPOBAHUE HE YTOMIISUIO MAllUEHTA.
Hama mpakTtuka mnokasajna, 4yTo ayqHOJOTHYecKoe O0ClIeOBaHUE HE JOJDKHO JIIUTHCS
oonee 60 muHyT. Eciu HeoOxomuMo Oosee UIMTEIbHOE TECTUPOBAHME, JyYlle
PEKOMEHI0BaTh MALMEHTY IMOBTOPHBIA BU3MUT, a NPHU €ro HEBO3MOXXHOCTH — JENATh
MEpEPHIB HA OTZIBIX HE MEHEe ueM Ha 30 MUHYT.

ITocKkOnBKY YEeTKHME JUArHOCTUYECKUE KPUTEPUH ISl MOCTaHOBKM nuarHosa L{CP
JI0 HACTOSILIEr0 BPEMEHH HE pa3pabOoTaHbl, BOSHUKAET HEMAJIO BOIIPOCOB O TOM, KaKOBBI
JOJIKHBI OBITh HOKA3aHusA K MPOBEICHUIO CIIEIMaIbHOTO oocienoBanus. [Ipexie Beero,
clieAyeT oOpaTuTh BHHUMaHUE Ha J#canobvbl TAUMEHTa W JaHHBIE aHAMHE3d.
3apyOeHbIMU HCCIIEOBATENIIMA TPEAJIOKEHBl PA3JIMYHbIE AHKETHl JJII CKPUHHHT-
muarHoctuku L[CP y nereil, HampuMmep, aHKeTa CIyXOBOTO IOBEIACHUS peOEHKa
(Children’s Auditory Performance Scale, CHAPS); ankera BBISIBICHHS CIyXOBBIX
tpyaHocteri @umepa (Fisher’s Auditory Checklist); ompocuux Bbyddamno (Buffalo
Model Questionnaire Revised) u apyrue [132, 168, 216]. Aukersr @umepa u CHAPS
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anmpoOUPOBAaHBI HE TOJBKO JUIS aHIIIMHCKOTO, HO W JuIa pycckoro si3bika [38]. Haiitm
aHKEThl JJIs1 CKpUHUHT-AuarHocTuku [[CP y B3poChIX B M3BECTHOUM HaM JIUTEpAType HE
yAan0ch. T0 MOTPeOOBaIO pa3padOTKU U anpoOaIiy TaKOH aHKEThl MPUMEHHUTEIBHO K
B3POCJIOMY KOHTUHTEHTY HUCTIBITYEMBIX.
Hamu Oblna mpemsiokeHa aHKeTa, B KOTOPOM MAallMEHTy IMOCJE YKa3aHUsi CBOETO
BO3pacTa ImpeJjiaraeTcsi OTBETUTh Ha BOMPOCHI ABYX kareropuii ([Ipunoxenue A).
JIBeHaquaTh BOIIPOCOB Kamezopuu «A» OTPaxaroT Hcanodsvl, HaubdoJee 4YacTo
BcTpeyaeMmsble mipu L{CP:
® CHIDKEHHE CIIyXa,
® TPYIHOCTH BOCHPUSTHUS pEUYd B NIYyMHOM OOCTaHOBKE, NP Pa3roBope ¢
HECKOJILKUMH cOOECETHUKAMH

e TpoOJIEMBI C JIOKAJTU3alMEe NUCTOUHUKA 3BYKa,

® TPYIHOCTH IIPHU Pa3roBope no tenaedony;

® CJOXXHOCTH BOCIIPUATHS OBICTPOM peun;

® yacToe NepecrpalniuBaHue;

® CJOXHOCTH C yIep’KaHHEM BHUMAaHUs1, KOHIEHTPALIUH;

® TPYAHOCTH IIPU U3YYEHUU MHOCTPAHHBIX SI3BIKOB;

® CJOXXHOCTH MPH 3alIOMUHAHUM HOBBIX, HE3HAKOMBIX CJIOB;

® HU3KHE COCOOHOCTH K BOCHPHUSITUIO MY3bIKH, IEHUIO;

® HapyllIeHUE aMsITH,

® CHUXCHHE CIIyXOBOTO BHUMAaHUs (HEBO3MOXXHOCTH BHHMATEIHHO CIyIIaTh Ooliee
10 MuHyT).

JIBeHanuarb BONPOCOB Kamezopuu «b) OTpaxarOT Te IaHHBIE aHaAMHe3a,
KOTOpBI€ TMOBBIIIAIOT BepOATHOCTh BO3HUKHOBeHus: L[CP. K HuMm, mnpexne Bcero,
OTHOCATCSI HEKOTOPBIC 3abonesanusi (mpaémvi), TEPEHECCHHBIC B TMPOILIOM WIH
MePEHOCUMBbIE B MOMEHT O0CIIC/IOBAHUS:
® TpaBMbI FOJIOBHI,
® HOBOOOpPa30BaHUS TOJOBHOTO MO3Ta;

® HapyIlIEHUs MO3TOBOr0 KpOBOOOpaIlleHUsl / HHCYJIBTHI;
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® XpoHHYecKHue 3a00seBaHus yxa (yuen);
® MCHUHIWUT,
® TreprecHbIi SHIedaTnT;
e Oouesns Jlaiima;
® DIUJIEIICHS,;
® caxapHblil n1ualer,
® PACCESHHBIN CKJIEPO3;

a TaK)Ke BO3JICHCTBUS 8peOHbIX (haKmMopos:.
® XWMHKATHI, TSOKEIbIE METAJUIBI (PTYTh, CBUHEII);
e BO3JICHCTBHUE LIyMa.

JanHast anketa ObLIa anpoOupoBaHa Ha 10 UCIIBITYEMBIX ¢ HOPMAJIBHBIM CIIyXOM,
10 mamuentax ¢ XCHT 6e3 npuznakoB LICP u 10 manmuentax ¢ XCHT B coueranuu c
[ICP. Ananu3 pe3ynbTaToB aHKETUPOBAHUS U JAHHBIX ayJJUOJIOTHYECKOr0 00CIe0BaHMUS
MO3BOJIMJI YCTAHOBUTD CJIEYIOUIUN OLIEHOUHBIA KPUTEPUI: €CIIM CyMMapHbBIA OaJl npu
OTBETE€ Ha BOIIPOCHI KaTeropuu «A» c ydeToM mnokazarens Bospacta (puck LICP
yBeIMUMBaeTcs nociue aoctkenus 60 ner) npesbimaeT 30 UM UTOTOBBIA PE3yJbTAT
IIPH OTBETE Ha BOMPOCHI 00enx Karteropuii («A» ¢ yueToM Bo3pacta U «b») cocraBisieT
36 u Gomnee, BeposaTHOCTh Bo3HUKHOBeHUS [ICP nmoctoBepHO BO3pacraer, v MaIlMeHTy
MOKAa3aHO MPOBEICHNUE CIIEHUATBHOTO TECTUPOBAHUS.

[lo wToramMm TPOBENEHHBIX HCCIENOBaHUN Oblla pa3paboTaHa KIMHUKO-
ayJIMOJIOTHYECKAsl CXEMA 00C/1e008aAHUA 63POCNI020 NAUUEHMA C UEIbI0 OUAZHOCMUKU
UEHMPAIbHBIX  CAYX08BIX PACCMPOICME, BKIOYAIOAsS pPA3JIUYHbIE TECThl B
3aBUCUMOCTH OT COCTOSIHUS Nepu(Pepuueckux OTIENOB CIYXOBOM  CHCTEMBI
(pucynok 19).

Ilepevtit sman obcnenoanus (0a30BbIN) BKIIOUAET cOOp kajnod M aHaMHeE3a B
COOTBETCTBHM C AHKETOM, ONMHCAHHOM BhIIIE (MPUIOKEHHUE A), OTOCKOMUIO U OIEHKY
nepudepuuecKkux OTMEJIOB CIIYXOBOM CHUCTEMBI IMOCPEACTBOM TOHAJIBHOM MOPOTrOBOM
ayIMoMeTpuH, nmienancomerpuu. Cruenyer noguepkHyTh, 4to auarHoctuka L[CP nHe
MOKET OCHOBBIBATHCS TOJIBKO Ha »ajo0ax MalKueHTa, TaK KaK TPYAHOCTH, CBSI3aHHBIE C

HCP, HEC SABIAIOTCA CHCHI/I(bI/I‘{HBIMI/I. [Toxoxxue CUMITOMBI MOTI'YT UMCTb MCCTO IIpH
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nepudepudeckol TYroyxOCTH, HApPYHICHUSX KOTHUTUBHBIX (QYHKIHHM, CHUXCHHUU
namsiTH U JApyrux paccrpoiictBax. uarno3z LICP moxkeT ObITh MOATBEPXKICH WIIH
OTBEPTHYT TOJIBKO Ha BTOPOM 3Tare OOCIENOBAHUS, MOCIE MPOBEACHUS CIEIMAIbHbBIX
ayJUOJIOTUYECKUX TECTOB.
Ha eémopom smane obGcnenoBanus (yriayOJaeHHOM) MPOBOAUTCS TECTHUPOBAHHE
COCTOSIHHS LEHTPAJIBHBIX OTHAEIOB CIyXOBOM CHCTEMBI C HMCIOJIb30BAaHUEM pPA3HOIO

Habopa METOAMK B 3aBUCUMOCTHU OT COCTOSIHUS NIepu(hepruieckoro ciyxa.

BazoBoe
obcneagoBaHue
HOpMa cnyxa TYroyXxoctb
OueHKa BpeMeHHO o6paboTku OueHKa BpeMeHHOii 06paboTkm
TecT "naysa" + rect "putm"
TecT "naysa"
HopMma He HopMma

TecT oueHkn auddepeHUnanbLHOro
nopora no 4acrore Tect "puTh”
o

~

- TECT Yepeaytolenca GuHaypanbHO peybio
- AUXOTUYECKUI YUCNIOBOW TECT

- OL|eHKa NOMEeX0YyCTONYUBOCTH

- OL|eHKa pa36opYNBOCTHN Peyn B lyme

Pucynok 19 — Cxema o6ciie1oBaHusi B3pPOCJIOro MaMeHTa

C HECJIbI0 JTMAIrHOCTUKHU HECHTPAJbHBIX CJIYX0BbIX paCCTpOﬁCTB.

Kak crmenyer u3 npeactaBieHHOW CXEMBbl, IPU HAJUYUU 1MY20YX0CmU, TIOKA3aHO:
1) uccnegoBaHue BPEMEHHOM 0OpaOOTKM 3BYKOBBIX CTHUMYJIOB IOCPEICTBOM TECTa
OOHapyKeHMs Tay3bl, & B Cllydyae OTKJIOHEHHUS €ro pe3ysbTaTOB OT HOPMBI, TAKXKE U
TeCTa 10 OLEHKE BOCHPUATUS pUTMA; 2) UCCIEAOBaHHE OWHAYpPaTbHOIO
B3aMMOJICUCTBUS C WCIOJB30BAaHUEM TECTa YEpeAyIoNIeics OWHAypaIbHO PEUblo;

3) npoBeAicHHE AUXOTHUYECKOIO YHCIOBOrO TecTa; 4) olieHKa IOMEXOYCTOMYHUBOCTH
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CIyXOBOM CHCTEMBI; 5) MOHaypaJlbHO€ HU3KOM30OBITOYHOE TECTUPOBaHHWE B (popmare
¢pazoBoro marpukcHoro tectra RUMatrix ma ¢one myma B aganTUBHOM pEXHUME.
Bmecro Tecra RUMatrix mMoxker ObITh HCIOJB30BaH TECT IO OICHKE Pa30OpPUYMBOCTH
pPa3HOCIOXKHBIX CJOB B IIyM€, IOCKOJIbKY YCTaHOBJIEH BBICOKUN KOA(DPUIIUEHT
KOPPEJSILIMKM MEX Ay pe3yiabTaramu 3Tux TecToB (r=0,86).

Y nanueHtoB ¢ kajmoOamu, xapaktepHsiMa s LHCP, u  uopmanshsiv
cocmosinueM — nepugepuueckux — omoeno8 - CIYX080U  cucmembl — TIOKa3aHO:
1) ucciej0BaHUEe YaCTOTHO-BPEMEHHOM 0OpaOOTKH 3BYKOBBIX CTUMYJIOB HOCPEICTBOM
TECTOB OOHApPYKCHHUS Tay3bl, BOCIIPHUATHS PUTMa U ompeneicHus AuddepeHInaIbHbIX
IOPOTOB  TI0  YacTOTe; 2) HCCICIOBaHWE OWHAYpPaJILHOTO  B3aMMOJCUCTBUS  C
UCTIOIB30BAHUEM TeCTa 4YepeAyIolIelcs OWHaypalbHO peublo; 3) TpPOBEICHHUE
JUXOTHUYECKOTO YUCIIOBOTO TeCTa; 4) OlleHKa MTOMEXOYCTOMIMBOCTH CIIyXOBOM CHCTEMBI,
5) MoHaypaJbHOEC HHM3KOM30BITOYHOC TeCTHpOBaHHE B (opmare (pa3oBoro
maTpukcHoro Tecta RUMatrix Ha ¢oHe myma B aJalTHBHOM pEXHME;, 6) IpH
COMHHUTENBHBIX pe3yiabTaTax B Tectax (1) — (5) — perucrparmus OTOaKyCTHYECCKOM
HOMUCCUU HA YaCTOTE MPOYKTa UCKAKEHHUS C KOHTpaIaTepaJbHbIM IMOJaBICHUEM.

Heobxonumo 3aMeTUTh, 4YTO, HECMOTpPS Ha OOJBIIOE YHUCIO MPEITIOKEHHBIX
TECTOB, B PsI/IE CIIy4aeB BO3HHUKAIOT CIOKHOCTU MPU MHTEPIIPETAIIUU UX PE3YJIbTATOB,
CBSI3aHHBIC, HAPUMEP, C MOTYYECHUEM HETOCTOSHHBIX WM MPOTHBOPEUYUBBIX JTaHHBIX.
D10 MOoXxeT yka3biBaTh He Ha L[CP, a Ha HapylleHre KOTHUTHUBHBIX (DYHKLHM, TII0XO€
NMOHUMaHUE 3aJaHui, HU3KYI0 MOTHBAIIMIO MalueHTa K TectupoBanuio. C apyroi
CTOPOHBI, O0OCJIEIOBAHUE B 3BYKOM3OJUPOBAHHOW KaMepe ¢ MHUHUMAaJbHBIMHU
OTBJICKAOMIMMH (haKTOpaMH, HAIpPOTHUB, MOXET JaBaTh JIy4IIHE PE3YJIbTaThl W HE
MOJIHOCTBIO oTpaxkarh BozneirictBue [ICP Ha ciyxoBble crocoOHOCTH B peaibHOM
YKU3HEHHOU 0OCTaHOBKE.

JlononauTenbHOoe oOcnenoBanue MoxkeT Briaodate MPT  (ocobenHo mpu
YXYAIICHUH PE3YAbTaTOB TECTOB, OMPEICIAIONMUX (PYHKIIMOHUPOBAHUE OMpPENEIECHHBIX
oOmacTeli ~ TONOBHOTO  MO3ra, a  TaKkke TMpPd  aCUMMETPHUH  CIyXa),
anekTposHnedanorpadpuio [79, 168]. Kak mpaBuio, BOmpoc O Ha3HAYEHHUH JYYEBBIX

MCTOJ0B UCCIICAOBAHHUA PCIIACTCA COBMCCTHO C HCBPOJIOT'OM.
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3AK/IIOYEHUE

Bricokas pacnipoctpaneHHocTs LICP, ocoGeHHO cpeny Tul cTapiinx BO3paCTHBIX
IPYII, a TaKXe HEIOCTaTOYHAas M3YYEHHOCTh MHOTMX BOIIPOCOB, KacCaroIINXCA
MOPAKEHUS IEHTPATBHBIX OTICIOB CIYXOBOW CHCTEMBI, TPEOYIOT MPOBEICHUS HOBBIX
UCCJICIOBAHMM, HAMpaBiICHHBIX Ha H3y4YCHHE MNATOPUZHOJIOTHYECKUX MEXAHU3MOB
JTAHHOM MAaTOJOTUU U TTOUCK A((HEKTUBHBIX TUarHOCTHYCCKIUX METOIMK.

B Hacrosmieit pabote mo pe3ysibTaTaM KOMIUIEKCHOTO KJIMHUKO—ayAHOJOrnyec-
Koro oOcienoBanusi 122 HCHOBITYeMBIX, Cpead KOTOphIX Obutn 51 marmueHT ¢
JIBYCTOPOHHEN CHMMMETPUYHOU XPOHUYECKONM CEHCOHEBpaibHOU Tyroyxoctbio (XCHT)
2-3-i1 cTeneHu AaBHOCTHIO OoJiee 5 ner, 20 MalMEeHTOB C PAaCcCEIHHBIM CKIEPO30M U
51 yenoBeK ¢ HOPMAJIBHBIM CITYXOM, OBUIM W3YUYEHBI PA3JIUYHBIC ACTICKTHI LICHTPAIHHOM
CIIyXOBOM 00paOOTKH MOCPEACTBOM OOBEKTHUBHBIX M MCHUXO0AKYCTHUYECKUX METOJIOB, B
TOM YHCIIe, CIICIUATBHO Pa3pad0TaHHBIX C YYaCTHEM aBTOPA.

Ha mnepBom 3rame mnpoBOaMiIach KOMILUIEKCHAs OLIGHKA COCTOSIHUSA
HEHTPAJbHBIX OTAEJI0B CJIyXoBoil cuctembl Yy nanueHToB ¢ XCHT, xoTopast Obiia
BBIOpaHAa B KAaueCTBE KIMHUYECKOW MOJENU TMOBPEXKICHUS CIYXOBBIX PELENTOPOB U
BOCXOJISIIIIEN JE€T€HEPAIIMU MPOBOSIINX CIIYXOBBIX ITYTEH.

OpnHoit U3 BaKHEHUIMX (PYHKIUN HEHTPAIBHOW CIyXOBOM CHUCTEMBI UeEJOBEKa
ABIIICTCS] AHAIU3 6PEMEHHBIX NAPAMEMPOE 3BYKOBBIX CUTHAJIOB, OJlaroiapsi KOTOPOMY
BO3MOKHO pPAacCllO3HABAHUE PEYU, MOCKOJIbKY C TOYKH 3pPEHUS aKyCTUKU PEYEBBIC
CUTHAJILI — 3TO COBOKYIMHOCTh JJIEMEHTOB aKyCTHMUECKOW DHEPruM C OBICTPO
MEHSIIOUIMMUCS aMIUIATYJJaMd MW 4YacToTamu. [Ipum wH3ydeHHM 3aKOHOMEPHOCTEU
00pabOTKM BPEMEHHBIX XapPaKTEPUCTHK 3BYKOBBIX CUTHAJIOB, KaK MPABUIIO, OIEHUBAIOT
BO3MOXXHOCTh OTPEICIICHUS JUIUTEIHLHOCTH, MHTEPBAJIOB, OBICTPHIX KPATKUX U3MEHEHUM
B crumysie [81, 88, 168]. Jlna oueHKH 6pemennol paszpeuiaroujeri cnocoOHOCmuU
UCITIOJIB3YETCSI TECT OOHApYKEHUS TMay3bl — OINPECICHHNE MUHUMAIbHON O€33BYYHOU
May3bl, BOCHPUHUMAEMOUN HCIBITYEMBIM B KOPOTKOM 3BYKOBOM CHUTHAJIE€ U HA3bIBAEMOU

IOpOoroM OOHapyKeHHs TMay3bl. OTOT TECT YYBCTBUTEIEH K OOHApYXEHUIO
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KOPTUKAIBHBIX HapylIeHWH, ocobeHHO neBoro momymapus [167]. Hammume XCHT
BBI3bIBACT MOBBIIICHHE MOPOTOB B TECTe OOHAPYKEHHs May3bl, B OOJbIIEH CTENeHU
BBIP@KCHHOE y IMAIMEHTOB IOXKUIJIOrO U crapyeckoro Bo3pacta [10, 168]. B manHoii
paboTe OBUI WCMONB30BaH CTAHIAPTHBIA BapuWaHT JOaHHOTO Tecta — Random Gap
Detection Test (RGDT), xoTopselii IIHPOKO NPUMEHSETCS B HACTOSIIEE BpeMs B
pasauuHbiX  crpaHax  [137].  Jlas  OIeHKHM  cmocoOHOcTH K 00paboTke
nOCIe008ameNbHOCMY  36YKO8 BO BpPEMEHU NPUMEHSAIOTCS TECThl pacrno3HaBaHUs
MOCJIEIOBATEILHOCTH 3BYKOB, Ppa3JIMYAIOIIUXCS MO JUIMTEIbHOCTH. JlaHHBIE TeCThl
TpeOyIOT COXPaHHOCTH TMPOILIECCOB CETMEHTHOTO aHAIW3a W HAJIM4YUS HHTAKTHBIX
IIPABOT0 U JIEBOTO IMOJYLIAPHN; OHU OTHOCUTEIBHO YCTOWYHBBI K BIMSHUIO KOXJIEAPHOU
IATOJIOTHH, YTO IO3BOJISCT MCIOJb30BaTh MX y manumentoB ¢ XCHT [81, 88, 167].
CymecTByIoT pa3inuHble BapuaHThl Takux TtectoB [30, 31, 168], B wyactHOCTH,
KoMMepueckas Bepcus, Beimyckaemas B CILIA — Duration Pattern Test (DPT). B nannoii
pabote ObUI MpeUIokKEH W arnpoOUpPOBaH Ha MAlMEHTAaX C HOPMAJIBHBIM CIYyXOM U
XCHT monuduimpoBansblii Bapuant DPT — mecm no oyenxe éocnpusamus pumma.

C wuCnonb30BaHMEM OMNMCAHHBIX HEPEUYEBBIX TECTOB H3YYEHO COCTOSIHHE
BPEMEHHOW 0OpabOTKU 3BYKOBBIX CHUTHAJIOB CIIyXOBOM CHCTEMOW C OIIEHKOM HX
BIUSIHUAS HA BOCIPHUATHE PEUM TIOCPEJCTBOM UHCIOBOTO JTUXOTUYECKOTO TeCcTa Yy
52 ucnbiTyembix. B 1-10 rpynmy (ocHOBHYI0) Bomien 31 HalMeHT MOXKHIIOTO BO3pacTa
¢ XCHT; Bo 2-t0 rpymmy (KOHTpOJbHYI) — 10 4YeloBeK MOXUIOrO BO3pacta ¢
HOPMAaJILHBIMU TIOpPOTaMU cliyXa Ha 00a yxa; B 3-10 rpymniy (cpaBHeHus) — 11 Mom0bIX
JII] ¢ HOPMaJIHHBIM CITYXOM.

[TpoBenenHoOe Mccae0BaHNE BRISIBUIO CYIIIECTBEHHBIE OCOOCHHOCTH 80CHPUSAMIUSL
pumma B pasHbIXx rpynnax. CpeaHue MmokazaTenu MpaBUILHBIX OMO3HABAHUN pUTMA
OBLTH TO0CTOBEPHO XYyke B 1-i1 u 2-i rpynmnax (50,8% u 58,3% cooTBETCTBEHHO), UeM B
3-cit rpymme (71,3%). st manpHelmed oOpaOOTKH Pe3yabTaTOB B KaKIOW TpyIIIe
UCIIBITYEMBIX OBUIO BBIZICJICHO MO 2 MOATPYNMbL: 1) ¢ MIOXUMH pe3yibTaTaMu TecTa
(menee 60% mnpaBUIBHBIX OTBETOB) — YCJIOBHO, «HEYCHEIIHbIE MO PUTMY», U 2) C
xopommmMu pesyibratamu (6osiee 60% MpaBUIBLHBIX OTBETOB) — YCIOBHO, «YCIEITHBIC

no putMmy». [Ipu TakoM npejcTaBiIeHUU Pe3yJbTaTOB ObUINA BBISBICHBI CYIIECTBEHHbBIE
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pa3nuuus B paccMaTpUBaeMbIX Tpymmnax: B 1-if rpynne 0b110 nuib 33% HUCIBITYEMBIX,
«YCHEIIHbIX TIO pUTMY», BO 2-i1 — 60%, a B 3-eit — 82%. Ilo nanuepiM RGDT umcno
UCIIBITYEMBIX C HOpPMAaJbHBIMH IOpPOTaMy OOHAPY>KEHHUS Tay3bl TaKXe JOCTOBEPHO
pasznudaiiock: B 1-i rpynme pe3ynbpratel RGDT cootBercTBOBayiM HOpMe jwmb y 19,4%
UCIIBITYEMBIX, BO 2-1 — y 50%, B 3-eii — y 100%. CoxpaHnsinach U TEHIACHLHUS K
yBEIMYEHHIO OT 1-il Kk 3-H rpynme 4Yucia «yCHEIIHbIX [0 PUTMY» HCHBITYEMBIX,
KOTOpasi uMeJa JIMHEWMHO-BO3paCTAIOIIMM XapakTep C BEJIMYMHOW JOCTOBEPHOCTH
armpokcuManuy R?=0,98. Bo Beex Tpex IPyIIax «yCIEIIHbIE 10 PUTMY» HCIIBITyeMbIe
JIEMOHCTPUPOBAIM 3HAUUTENIBHO 00Jiee HU3KUE TOpOoru OoOHapyxeHus mayswl. [Ipu
COTIOCTABJICHUU PE3YJbTATOB TECTa IO OIIEHKE BOCHPUATHA pPUTMA C JaHHBIMU
ouxomuyeckoeco  mecmupoganusi ObUTa  OOHapyKeHAa OJHOTUIIHAS  TCHACHIUS
yIIY4IICHUST pPe3yiIbTaToB 000uX TecToB oT rpynnsl 1 k rpymme 3 (p<0,01).
HcnbiTyeMble 1-i1 1 2-i rpymim, Kak MPaBWIO, JYYIlIE BBIIOIHSAIN TECT MO OIEHKE
BOCIIPUSATHUS PUTMA U IUXOTUYECKHUI YUCITIOBOM TECT, YEM TECT OOHAPYKEHUS May3bl.

Ha ocHoBaHuM MpOBEEHHOTO UCCIEA0BaHUs ObLUT CeiaH BBIBOJ O TOM, UTO MPHU
U3YYCHUU COCTOSHUSI BPEMEHHOW 0OpabOTKM 3BYKOBBIX CHUTHAJIOB I€7I€CO00Pa3HO
MCIIOJIB30BaTh KaK TECT MO OIEHKE BOCIPUATUS PUTMA, TaK U TECT OOHAPYKEHUS May3bl,
OCOOCHHO B CIydyasX BBISBICHUS OTKJIOHEHMM B OJHOM U3 HHX. BBIsSIBIEHHOE
YXYJLIEHUE PEe3yJIbTATOB TECTA MO OLIEHKE BOCIPUITUSI pUTMA U TTOBBIIIIEHUE ITOPOTOB B
TeCTe OOHApy>KEeHUsi Tay3bl Yy JIMI[ TIOXKHUJIOTO BO3pacra, MPEUMYIIECTBEHHO
BbIpaxkeHHOE Mpu XCHT, MOXeT CBUAETENBCTBOBATh O MPUCOECIUHEHUN LEHTPATbHBIX
CIIyXOBBIX PacCTPOICTB BCIIEJCTBUE JIETEHEPATUBHBIX M3MEHEHUM CIyXOBOW KOPHI U
MO30JIMCTOTO TeJa ¢ Ae30praHu3aluen MEeKITOIyIIAPHBIX B3aUMOJEHCTBHM.

B 3agmaum cienyroimiero pasjiena HCCIEIOBAHUS, MOCBAIICHHOTO H3YYEHUIO
ROMEXOYCMOUYUB0CMU CYX060Il cUcmeMmMpl, BXOAWIAa pa3paboTKa MW ampodanus
HOBOTO Croco0a MpOBEJEHUSI TECTa MO BBIICICHUIO TOJE3HOTO CUTHaIa Ha (oHE
TOHAJILHOM MOMEXH, OIICHKA €r0 AMarHoCTUYeCKOM 3HauMMOocCTH Jiis BbisiBiieHus LICP B
CPaBHEHHMH C TECTaMH, XapaKTEPU3YIOIIMMU BPEMEHHYIO pa3peliaroryto CrioCOOHOCTh
CIIyXOBOWM CHUCTEMbI, JU(PEepeHINAIbHYI0O YyBCTBUTEIBHOCTh 10 4YacTOTE€ U

OuHaypanbHOe B3aumojeicTBue. [Ipyu BBINMOJHEHUHM JAHHOTO paszesia paboThl OBLIO
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obcnenoBano 30 uenoBek. KontponbHyto rpynmy coctaBmin 10 nui ¢ HOpMaabHBIMU
noporamu ciayxa. B ocHoBHyto rpynmy Bounuin 20 nanueHtoB ¢ XCHT, mocTostHHO
NoJIb3yIOMMXCsT UGPOBbIMU  clIyXoBbIMU  ammapaTtamMu  (CA), HAacCTpOEHHBIMH B
COOTBETCTBHH C XapaKTEPUCTHKAMU CIyXa.

[lepBUYHYIO OLIEHKY BOBJICYEHHOCTH B MATOJOTHYECKUN MPOIECC LIEHTPAIbHBIX
OTJIEJIOB CIIYXOBOW CHCTEMBI OCYIIECTBIISIIN TOCPECTBOM alipoOMPOBAHHOTO B TEUCHHE
mHorux Jer Tecta UBP [34], omenuBaromiero OuHaypaldbHOE B3aUMOJEHUCTBUE H
YYBCTBUTEJIBHOIO K CTBOJIOMO3TOBBIM M KOPKOBBIM HapyineHusMm [66, 168].
VY uCHBITYeMbIX KOHTPOJIBHOM TPyHIbl ObUIA IMOJYYEHBl OAHOPOJHBIE pPE3YyJbTaThl B
tecre UbP: AYBP y Hux cocraBuna 5+2,5%. Y DanueHTOB OCHOBHOM TI'PYNIIBI
oTMeyvalics 60JbIION pa3dpoc pe3ynbTratoB, 3HaueHust AUBP y nux BapbupoBaiu ot 0%
10 45%. B 3aBucumoctu ot BenuuuHbl AUBP ucnbiTyeMble OCHOBHOM TpymIibl ObUIN
paszeneHsl Ha JBe NOArpymnnsl: B 1-0 moarpynmy Boumwio 10 manueHTOB cC
HopMasibHbIMU 3HaYeHUsIMU AUBP (5+4,4%), a Bo 2-10 — 10 nmanueHToB, y KOTOPBIX IO
pesynbratam  Tecta  UBP  nuarHocTHpoBanoch — HapylleHHE — OMHAYpajJIbHOTO
B3aumozeicTus (cpeanee 3nauenue AYBP cocrasuno 41,5+5,8 %).

CpaBHUTEIbHBIN aHAJIU3 PE3YyJIbTATOB mMecma no 8bl0eleHUI0 NOAe3H020 CUCHALA
Ha ¢one nomexu TOKa3all, YTO CABUTU TOPOTOB IOJIE3HOIO CHUTHAaja B YCIOBUSX
OJTHOBPEMEHHOTO MPEIBSABICHUS TOHAJIBHON IOMEXM Y BCEX ITAIMEHTOB OCHOBHOM
rpynnbl ObUIM JOCTOBEPHO BBINIE (XYKE) MO CPABHEHMIO C MALMEHTAMH KOHTPOJIBHOM
IPYIIIBI IPH BCEX MapaMeTpax MoJIe3HOro CUrHajda u ToHaabHou momexu (P<0,02). Ipwu
3TOM pe3yJbTaThl MAlMEHTOB B 1-il moarpyrme ObUIM TOCTOBEPHO Jy4Yllle, 4eM BO 2-i
noarpynmne (p<0,007). 3aBHCHMOCTh CHIBHTra Iopora IOJIE3HOTO CUTHaja OT YacCTOTHI
MOJIE3HOTO CHTHala BO 2-i MOArpymie Oblja BhIpakeHAa B MEHbBIIEH CTENEHH, YEM B
KOHTpOJIbHOM rpymre u 1-it moarpynne. C ydyeToM TOro, 4ro HauOoJiee Ba)KHBIM IS
pacIio3HaBaHMs PeUHr SBIIIETCS TOHOBBIM curHayn dactotor 1 000 I'ti, a HamOoIbIIUM
MackupyromuM 3ddekTom obmagaeT ToH yactotor 250 I, ObLT mpemoxkeH
YOPOUIEHHBIN cIOCO0 MPOBENEHUS TECTA MO BBIJACICHHUIO MOJIE3HOTO CUTHANIa Ha (oHE
NOMEXH MYTEM MOHAYPAJIBHOI'O OJHOBPEMEHHOTO MPEIBSABICHUS IMOJE3HOIO CHUrHajla

1 000 I'm u momexu 250 I't unTeHCcHBHOCTHIO +30 b Hajg MHAMBUYAIBHBIM TTOPOTOM
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CIBIIIUMOCTH. B 3THUX YCIOBUSX CpelHEE 3HAYEHUE CIBHUra IOJIE3HOTO CHUTHajla Y
MalKMeHTOB KOHTPOJbHOM rpynmbl coctaBwio 1,5+0,4 nb VY3]I; B 1-i1 moarpymme —
8,245,6 nb Y3/I; Bo 2-i1 moarpynme — 29,4+10,5 nb Y3/1. Paznmuuusa pe3ynbTaToB
MEKJly OCHOBHOM M KOHTPOJIBHOM T'PYIIION, a Takke Mexnay |- u 2-i moarpyniaMu
obu qoctoBepHsl (P<0,02).

CpaBHUTENbHBIN aHAMKU3 1-i1 U 2-i MOATPYII HE BBISBUII 3HAUMMBIX Pa3IudMii Mo
MOJTy, TAaBHOCTH TYTOYXOCTH, Cpokax ucrnoyibzoBanusi CA. OgHako ObUTH yCTaHOBIJICHBI
JIOCTOBEpPHBIE BO3PACTHBIE pa3iauuus: OOJIbHbIE BO 2-U MOATrpynmne ObUIA 3HAYUTEIHHO
crapiie, ueMm B 1-ii (65,5+11,1ner u 48,1+13,7 COOTBETCTBEHHO).

Juppepenyuanvnvie nopoeu no wacmome (JAIIY) y mauuentoB ¢ XCHT Obuin
noctoBepHo (p=0,002) Bblllle MO CPaBHEHUIO C JHIIAMH KOHTPOJBHON TpPyNIbl U
COCTaBJIsLIM, B cpenneM, Ha yactote 0,5 kI — 1,1+0,6%, 1xl'n — 1,1+0,7%, 2kl —
0,9+0,7%. HoctoBepubix paznuuuit o JAIMY mexny namuentamu 1-it u 2-it moarpynn
BbIsIBJICHO He Obu10: JIITY ObuIM OJJMHAKOBO MOBBIIICHBI 110 CPABHEHUIO C HOPMOU Kak B
1-oi, Tak 1 BO 2-0i MOATPYIIIIE.

Pesynbratel mecma obnapysicenus nayzol 'y 85% mnanueHTOB OCHOBHOW TPYIIIIHI,
TaK XK€, KaKk U y BCEX HUCMBITYEMbIX KOHTPOJBHOM TPYIIbI ObUIM B MpeaeaaX HOPMBI.
[Ipu 3TOM y BceX MalMEHTOB |-il MOATPYNIbBI UMEIM MECTO HOPMAaJbHbIE MOKAa3aTeNN
BPEMEHHOM pa3pemiaroneid crmocoOHoCTH, a Bo 2-i moarpynme 30% MmamueHToB HE
CIIPaBWINCh TECTOM, W Yy MAIMEHTOB, MPOIIEAIINX TECT, CPEIHUE 3HAUYEHUS IOpora
OoOHapy>KeHUsI TIay3bl TPHU MPEAbSIBICHUU BCEX THUIOB 3BYKOBBIX CHTHAJIOB OBbLIN
JIOCTOBEPHO BBIIIIE, YEM B |-i MOArpyIe

Takum oOpazom, ObUT ClieJIaH BBIBOJ O TOM, YTO y MAI[UEHTOB 2-Ml MOJATPYIIIbI
CTpajajJo HE TOJIBKO OWHAypalbHOE B3aWMMOJEHCTBUE, HO H JApyrue GyHKIUUA
IEHTPAJILHON CIIYXOBOM CHCTEMBI: BpEMEHHas pa3peliarolias CroCOOHOCTh, a TaKkKe
CIIOCOOHOCTh K OOHAPYXEHHUIO 3BYKOBOTO CHTHaja Ha (one momexu. bpima nmokazaHa
8bicoKas ouazHocmuyeckas sHadumocms TecToB UBP, oOHapyxeHus: may3bl 1 HOBOTO
crioco0a Mo BBIJICJICHUIO TIOJIE3HOI'0 CUTHAJIa Ha ()OHE TTOMEXU IMPHU OIEHKE COCTOSIHUS
LEHTPAJIbHBIX OT/IEJIOB CIyXOBOU cucTeMbl. MeHblliee 3HaueHue it nuarnoctuku [{CP

uMeno onpenaenenre auddepeHaibHON YyBCTBUTEIBHOCTH 10 YaCTOTE, MOCKOJBKY
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OBLJIO OTMEYEHO €€ JIOCTOBEpHOE yxynameHue y Becex nanueHToB ¢ XCHT, He3aBucumo
OT YPOBHSI IOPAKEHUSI CIIyXOBOI'O aHAJIM3aTopa.

C 1uenbio U3ydyeHHs BIUSHUS YACTOTHO-BPEMEHHON 00pabOTKH, OWHAypaIbHOTO
B3aMMOJICHCTBHS M CHOCOOHOCTH K OOHapYXEHHUIO 3BYKOBOTO CUTHAJIA Ha (DOHE TTOMEXH
Ha pa3zbopuueocmsv peuu npu XCHT mnanyeHTaM OCHOBHOM TPYIIIBI BBINOJHSIINA
peYEeByI0 ayAMOMETPHIO B CBOOOJHOM 3BYKOBOM I10JI€ TIOCPEJCTBOM 3KCIPECC-METO1a
(omleHMBaAIM Pa300OPUMBOCTH PA3HOCIOKHBIX CJIOB B TUITMHE U HA (DOHE MHOTOTOJIOCHS)
U PYCCKOro MaTpwkcHoro ¢pasooro tecra RUMatrix (orneHuBamum pa300pYHBOCTH
¢pa3 B TummHe W Ha (oHE IIymMa B aganTUBHOM pekume). [lo maHHBIM 9Kcnpecc-
Memooa y BCEX MNalMeHTOB 1-il moArpynmnsl pa300pYMBOCTH Pa3HOCIOXKHBIX CIIOB B
tumuHe Obuta >90%, a Ha doHe myma >70%, a y manueHToB 2-i MOATPYMIBI ObLIa
Menee 70% win pa3HOCTh MEXKY Pa300pPUMBOCTHIO PEUYU B TUIIIMHE U HA (POHE MOMEXU
npesbimana 35%. B tecre RUMatrix paz6opunBocts (ppa3 npu ucnosiabzoBanuu CA 'y
NaIMEeHTOB 1-0M MOATPYyNIbl TaKke ObljIa JOCTOBEPHO JIy4Ille, YEM y MAI[UEHTOB 2-0U
noarpymnmel, kak B TumuHe (p<0,05), Tak u Ha ¢onHe mrymoBoi momexu (p<0,01).
BrlsiBiieHa BBICOKAsi KOppesius MeXIy pesyiabratamu tecta UBP u pa3dbopunBocThiO
peun B CA mo manabM Tecta RUMatrix B Trmumne (r=0,53) u B mryme (r=0,73). Taxke
MOKa3aHa KOPpPEJsLUs MEXIY pe3yJbTaTaMu TECTa BOCHPUATHS CHUTHAJIA B YCIOBUSIX
OJTHOBPEMEHHOTO TPEIbSABICHNS TOHAIBHOW TIOMEXU U Pa3z0opumBOCTHIO peun B CA,
kak B tummHe (r=0,48), Tak u B myme (r=0,66). YcTaHoBlI€Ha KOppEISLUs MEXIY
pesynbratamu Tecta RUMatrix U pa300pYMBOCTHIO PA3HOCIONKHBIX CJIOB B THIITMHE
(r=0,57) u B ryme (r=0,86).

Takum 00pa3oM, y BceX MAIMEHTOB 2-i MOATPYIIIBI ¢ MPU3HAKAMHU IIEHTPaTbHBIX
CIIyXOBBIX PACCTPOUCTB, MPOSBISIIONTUMUCS B HAPYIICHUH IMPOIIECCOB OMHAYPaTHHOTO
B3aMMOJICHCTBUS, BPEMEHHON pa3pemniaiiei CnocoOHOCTH M TOMEXOYCTOHYUBOCTH,
UMEITM MECTO HHU3KHE TMOoKa3aTelau pa300puMBOCTA peYd. ITO MPHUBOAWIO K
HEJI0CTaTOYHOM d(HPEKTUBHOCTH CITYXOMPOTE3UPOBAHUS.

Ha BTOpOM 3Tame ucciaenoBanus Oblia MpoBEeAeHA ayIHUOJOTMYecKas OlLEHKa

(GYHKIIMOHATIFHOTO COCTOSIHUSI IIEHTPABHBIX OTIEIOB CIIYXOBOW CHUCTEMBI Y 00JbHBIX
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paccesitHHbIM ckJiepo3oMm (PC). Jlannas martojorusi Oblla BBIOpaHa B KadecTBE
KJIMHUYECKOM MOJIENIN OPTaHUYECKOTO MOBPEKICHUSA HEHTPAIBHON HEPBHOU CUCTEMBI.

B nocnegnue roapl HabtogaeTCs TEHACHIMS K YBEJIMYEHUIO uyncia 6oibHbIX PC,
KOTOPBIM, KaK MPaBHJIO, MOPAXKAET JIMI MOJIOJOTO, TPYAOCHOCOOHOTO BO3pacTa M
OBICTPO MPUBOAUT K MHBanuau3armu [16]. [lpuarHO# HapyIIeHUs cilyXa y MAI[MeHTOB C
PC MoxeT ObITh MOBpPEXKJEHHE Ha JIOOOM YpPOBHE CIIyXOBOT'O MPOBOISIIETO IMyTH
BCJICACTBHE JaeMuenuHu3anuu [125]. B u3BecTHOW HaMm JMTEpaType UMEIOTCS JIUIIb
CMHUYHBIE CBEICHUS O KOMIUIEKCHOM ayJAHOJOTUYECKOM OIEHKE IEHTPAIbHbIX
OTZICJIOB CIIyXOBOro aHanuzatopa npu PC, 4To U MOCHyXuio OOOCHOBAaHUEM K
IIPOBEICHHUIO HACTOSILIETO UCCIEAOBAHUS.

boino obcnenoBano 40 yenoBek. B ocHoBHYyI0 rpyriy Bouuiu 20 maiieHTOB ¢
PELUIMBUPYIONIC-PEMUTTUPYIONTUM B Bo3pacte OT 29 o 59 ner 0e3 BbIpaKEHHBIX
JIBUTATENBbHBIX paccTpoicTB. KoHTponbHYIO rpynny coctaBwin 20 Jui B BO3pacTe OT
20 1o 40 net 6e3 PC ¢ HopManbHBIMH MIOporaMu ciyxa. KoMiuieke nepeueswvix memooos
BKItoua: 1) onpenenenue auddepeHuanbabix moporos no yacrore Ha 0,5 u 1 xl'n;
2) TECT 1O OLICHKE BOCIPHUATHSA PUTMA; 3) TECT OOHAPYKCHHS Tay3bl; 4) PErHCTPAIIUIO
OTOAKyCTUYECKOM SMHCCMM Ha 4actore mnpoaykra wuckaxenus (OADIIN) ¢
IPUMEHEHUEM KOHTPAJIATEPATIbHOIO IIIYMOBOT'O TI0/IaBJICHHUS.

[To maHHBIM TOHAJIBHOW MOPOrOBOM ayAMOMETPUU JUIIb Yy 2-X manueHTok ¢ PC
OBLJIO BBISIBJICHO HapylIeHHE NMepupEepruvecKoro ciyxa A0 1-il cTeneHu TyroyxocTu, y
octanbHbIX 18 (90%) manueHToB MOPOTrH ciayxa ObUIM B IMpejesiax HOpMbl. BrisiBieHa
TEHJEHUUSI K MOBBIIEHUIO Oughghepenyuanvuvix nopo2oé no yacmome y NAlUEHTOB C
PC, yto MOXeT OBbITh CBHUAETEIBCTBOM KOPTUKAJIBHON MAaTOJOTMUM W HapyIICHUS
MEXIIOJIYIIAPHBIX CBA3€H. Pe3ynbratel mecma no oyenke 6ocnpusimusi pumma 'y
nareHToB ¢ PC ObUIM JOCTOBEpPHO Xyke, 4eM B KOHTpodibHOM rpymme (P<0,01):
CpeIHUN TIOKa3aTelb IMPaBWIbHBIX OIMO3HABAHWUM puUTMa cocTaBull 52,5+22.8%.
Heckonbko Jydiie OKa3alluCh pE3yNbTaThl mecma OOHapyJceHus nay3svl. TOPOr
OoOHapy>KeHHUs May3bl B TOHAJIBHBIX CTUMYJIaX COOTBETCTBOBAN HOpME Y 50% manueHToB
c PC. Ilpu anamuze sggexma nooasnrenus OADIIN, KOTOpHIA wu3ydamum s

Jy4lIero/Beayuiero yxa, ooOpamjaer Ha ce0si BHMMaHHE CYIIECTBEHHBIM pa3zdopoc
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MOJIYYCHHBIX JaHHBIX. [IpyM 3TOM HU 111 OMHOW M3 YaCTOT YMEHBIIICHHE aMILTUTYIbI
OADIIN na done 3armymenus y nanueHToB ¢ PC He ObUIO CTAaTUCTUYECKU 3HAYNMBIM
(p>0,05). TTonyueHHbIC JaHHBIE MOTYT CBHJICTCIILCTBOBATh O HAPYIICHHH HOPMAIBHOTO
(GYHKIIMOHUPOBAHUS MEIUAIBHON OJIMBOKOXJIEAPHOU CUCTEMBI Y nanueHToB ¢ PC.

N3 peuesvix memodog mpu obOcienoBanuu nanueHToB ¢ PC ucnosb3oBanu:
1) TecT OMHAypaJbHOTO B3aMMOJCHCTBHS B (opMmaTe uepenyroleiicss OMHAaypaIbHO
peun (UBP); 2) nuxoTtuueckuil 4ucioBOM TecT; 3) MOHaypalibHbIe HU3KOM30BITOUHBIC
TeCThl (HCClieIoBaHME Peublo Ha ¢oHe Iyma) B dopmMaTax MaTPUKCHOTO (Ppa3zoBOro
tecta (Russian sentence matrix test, RuMatrix) u Tpoiinoro umcioBoro tectoB (Digit
Triplet Test, DTT). Pesynbratel mecma YbP y GonpmuHcTBa 00a6HBIX ¢ PC (B 95%
CJIy4aeB) COOTBETCTBOBAIM HOpME. B duxomuuecxom uucnosom mecme, BBIABISIONIEM
HapYIIECHUS MEXKITOIYIIApPHBIX CBSA3EH, U, B YACTHOCTH, M3MECHECHHS ()yHKITMOHUPOBAHUS
MO30JIUCTOTO Tejla, HOpMalibHbIe MokazaTenu (>80%) ObLIM MONy4eHBI y TOJIOBUHBI
oOcieIOBaHHBIX MalUeHTOB. Y 7 uenoBek (35%) pe3ynapTaT MUXOTHUYECKOTO TECTa
coctaBusl MeHee 50%, 4dto cooTBercTBOBanO pesynapraram MPT romosHoro mosra
(BBISIBJICHBI OYard JACMHUEIMHU3ALMN B MO30JUCTOM Tene). [1o ganHeiM Tecta RuMatrix,
OTPaXKAIOIIEr0 COCTOSTHHE KOPKOBBIX OTENIOB CIYXOBOTO aHAIM3aTopa, pa300pUHBOCTh
dpa3 B mryme Obuta HapymieHa y 75% narueHToB; cpeaHee 3HaueHne SRTsy cocTaBmio
—6,8+2,6 nb SNR (B HOpME oHO paBHO -8,8+0,8 1b SNR). [Ipu aTOM pe3ynbTaThl TECTA
DTT ornuuanuce OT HOpMaJIbHBIX MoOKazarened auib y 3 (15%) nmanueHToB, ABOE U3
KOTOPBIX ~HMMEJIM  CEHCOHEBPAJIBbHYIO TYrOyXoCTh. Takue pa3iuuus MeExKIy
paz00pUMBOCTHIO (hpa3 ¥ YUCe B IyMe MOKHO OOBSICHUTh TEM, YTO PEUEBON MaTepual
B Tecte DTT meHee pazHooOpaseH, mpoiie JjIsl paclio3HaBaHUS U MEHBIIE MOBEPKEH
BJIMSIHUIO KOTHUTUBHBIX HapymeHuid. 11 (55%) OonbHBIX jKaloBalIUCh HA YXYJIIICHHUE
namMsTH W/WIA CIOKHOCTH B W3yYEHWHM HOBOTO Marepuaia, 4YTO MOTJIO0 OBITh
JIOTIOJTHUTEIBHBIM (aKTOPOM, YXYAIIAIOIINM pe3yIbTaThl (pa3oBoro tecta RuMatrix.

KomriekcHpIi  aHamM3 pe3yJdbTaTOB TECTOB, HAIMPABIECHHBIX HA OIECHKY
COCTOSIHHSI IICHTPAIBHBIX 3BE€HBEB CIIYXOBOU cCHUCTeMbl y marueHToB ¢ PC, mokasai, uto
y 19 (95%) u3 20 oOcnenoBaHHBIX OOJIBHBIX PE3YyJIbTaThl >3-X TECTOB JOCTOBEPHO

OTIMYAIUCh OT HOPMaJIbHbIX 3HaueHud; y 12 (60%) wuCHBITyeMbIX OTMEYEHbI
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W3MEHEHHS 110 JaHHBIM >5 U3 YKa3aHHBIX TECTOB. TakuM 00pa3oMm, y BCEX MAIUEHTOB C
PC, naxxe mpu HOpManbHOM (YHKIIMOHUPOBAHUH TTEPUPEPUIECKUX OTETIOB CIIYXOBOTO
ananuzatopa, wumenn Mecro [LICP, xapakrtepusyromiyecsi, TJIaBHBIM 00pa3om
HapyILIEHUEM MPOLECCOB BPEMEHHONW OOpaOOTKH M COMPOBOKAAIOIIMECS YXYAILICHUEM
pazbopurBocTH peur Ha ¢poHe nomexu. Hanbosee 4yBCTBUTENbHBIMU MTPU AUATHOCTHKE
HEHTPAIbHBIX CIYXOBBIX pPacCTpoHCTB y OosibHbIX PC oka3amuce MOHaypajibHOE
HU3KOM30BITOYHOE PEUEBOE TECTUPOBAHUE Ha (JOHE TOMEXH, a TAKKE TECT IO OIICHKE
BOCIIPUATHS PUTMA.

3aKJIFOUUTENBHBIN PA3IEN UCCIEAOBAHUSA IOCBSIIIEH 00OCHOBAHMIO KJIMHHUKO-
AUATHOCTUYECKOTO AJrOpuTMa  OOCIICIOBAaHUS  MAIMEHTOB [JIl  BBISIBJICHUS
LHEHTPAJbHBIX CIYXOBBIX paccTpoucTB. [lns ckpuHuHr-nuarHoctuku LICP  u
ONMpEJENCHUs] TOKa3aHUl K YIIYOJIEHHOMY ayAHOJOTHYECKOMY O0OCIIEJOBaHUIO
NpeioKeHa M anpoOHpoBaHa CHENMATbHO pa3paboraHHas aHkeTta. [lo wToram
MPOBEICHHBIX HCCIIEIOBaHUN Oblla pa3paboTaHa KIMHUKO-ayIHOJOTHYECKas cxema
oOcJieToBaHMsT B3POCJIOrO MAaIMEHTa C 1EJIbI0 JUAarHOCTUKHU ILEHTPAIBHBIX CIIYXOBBIX
PacCTpPOWCTB, BKIIOUAIOLIAS pPA3JIMYHbIE TECThl B 3aBUCUMOCTH OT COCTOSIHUSA

nepudepuuecKkux OTIeI0B CIyXOBOU CUCTEMBI.
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BbIBO/1bI

VXynuieHue pe3ynbTaToB TECTOB IO OLEHKE BPEMEHHOM 00pabOTKH 3BYKOBBIX
CTUMYJIOB, IPEUMYILECTBEHHO BBIPAKEHHOE y MOKWIIBIX MAllUEHTOB C XPOHUYECKON
CEHCOHEBPWIBHOM  TYTOyXOCTBIO,  SABISIETCA  AyAUOJIOTMYECKMM  MapKepOM
LEHTPAJIBHBIX CIIyXOBBIX PACCTPONCTB.

[To manHBIM TecTa OOHAPYKEHHUS MOJIE3HOTO CUTHalIa Ha ()OHE TOHAJIBLHOUW MOMEXH,
IIOMEXOYCTOMYMBOCTh ~ CIYXOBOM CHUCTEMBI Yy IIAIMEHTOB C XPOHUYECKOU
CEHCOHEBPAIbHOM TYIOYXOCTBIO B COYETAHMM C LEHTPAJIbHBIMU CIIYXOBBIMHU
PacCTpOMCTBAMHU JOCTOBEPHO XYXKE, YEM Yy MALMEHTOB C HOPMAJIBHBIM CIYXOM U C
TYTOYXOCTBIO IEPUPEPUYECKOTO XapaKTepa.

VY BceX MalMEHTOB C XPOHUYECKOW CEHCOHEBPAIBHOW TYTOYXOCTBIO M NMPU3HAKAMU
LEHTPAJIBHBIX CIIYXOBBIX PACCTPOMCTB, IPOSABIIIIOIIMMUCS B HAPYILIEHUU IPOLIECCOB
OMHAypalbHOIO B3aMMOJEWUCTBUSA, BPEMEHHOW pa3peliarmeil CrocoOHOCTH H
MIOMEXOYCTOMYMBOCTH, IMEET MECTO HAPYILLIEHNE Pa300PUHBOCTH PEUH.

VYxynmenue pa3oopuyMBOCTH peud Ha (OHE MOMEXH M HapylleHUE IMpPOLEecCOB
BPEMEHHON OOpaOOTKH 3BYKOBBIX CHTHAJIOB y BCEX MAI[MEHTOB C PaCCESHHBIM
CKJIEPO30M CBUJETEIBCTBYET O HAJIWYAM Yy HUX LEHTPAIBHBIX CIIYXOBBIX
PacCTPOMCTB 1aKe NPU HOPMAJIbHBIX IIOPOTax CIyXa.

Pa3paboraHHas cxeMa KJIMHHMKO-ayJIHOJIOTMUECKOTO OO0CIIEOBaHMs  SBIIAETCSA

3¢ (PEKTUBHBIM HHCTPYMEHTOM JUATHOCTUKH LIEHTPAJIbHBIX CIYXOBBIX PACCTPOMCTB.
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INPAKTHYECKHUE PEKOMEHJIALINUN

1. Jns cBoeBpemenHoro BbisBieHus [[CP HeoOxomumo mpoBeAeHUE CKPUHUTOBOIO
AHKETUPOBAaHMS, MO  pe3yidbraaM  KOTOpPOrO  Ha3Hauaercs  yniyOleHHoe
aynuonoruueckoe ooOcnenoBanue. Panusas nuarHoctuka I[[CP siBnsieTcss BaXHBIM
(dakTopoM AJi onpeieIeHUs] TAKTUKHY peaOUIUTAIMOHHBIX MEPOIIPUSTUH.

2. Tlpm nHamuumm >xanod, xapaktepusix st L[CP, y manmueHToB ¢ TYyroyxocCThbIO
MOKa3aHa OLEHKAa BPEMEHHON 00pabOTKU MOCPENCTBOM TeCTa OOHAPYKEHUS May3bl,
a B CJIy4ae OTKJIOHEHUS €T0 pe3yJIbTaTOB OT HOPMBI, M TECTA 10 OLEHKE BOCIIPUATHS
pUTMa; HcclaeA0BaHHEe OMHAYpPaJbHOTO B3aMMOJIEHCTBUSA C MCIOJIB30BAaHUEM TECTa
yepeayroleiicss OWHaypallbHO peublo; MPOBEACHHUE JMXOTUYECKOTO UHCIOBOIO
TECTa; OLEHKa IOMEXOYyCTOMYMBOCTH;  MOHAypaJIbHOE€  HH3KOM30BITOUHOE
TecThupoBaHue B (hopmare ¢ppazoBoro MatpukcHoro tecta RUMatrix Ha ¢oHe mryma
WJIN TECTa IO OLIEHKE Pa300pUMBOCTH PAa3HOCIOKHBIX CJIOB B IIIyME.

3. Y manmenTtoB ¢ xanobamu, xapakrepabiMu s LICP, 1 HOpManbHBIM COCTOSIHUEM
nepudepuuecKkux OTIENOB CIYyXOBOM CHCTEMBbl IOKa3aHa OLIEHKa YacTOTHO-
BPEMEHHON 00pabOTKH MOCPEICTBOM TECTOB OOHAPYKEHHS May3bl, BOCIPUSTHUS
puT™Ma U onpeneneHus audQepeHIraNIbHbBIX MOPOrOB MO YacTOTE; MCCIEIOBAHUE
OMHAypalbHOIO B3aMMOJACWUCTBHUA C MCHOJB30BAHMEM TECTa Uepenyromecs
OMHaypaJIbHO PEYbl0; NPOBEJICHUE JTUXOTHYECKOIO YHUCIOBOIO TECTa; OLIEHKa
MIOMEXOYCTOMYMBOCTH; MOHAYPAJIbHOE HU3KOU30BITOUHOE TECTUPOBAHUE B (popMaTe
¢dpazoBoro marpukcHoro Tecta RUMatrix Ha ¢oHe IIymMa WM TECTa MO OLIEHKE
pa300pYMBOCTH PA3HOCIOKHBIX CJIOB B IIyME, @ MPU COMHUTEIBHBIX pe3yJbTarax
MIEPEUNCIEHHBIX TECTOB — PETrUCTpanusi OTOAKYCTHUECKOW 3MHCCHUM HAa YacTOTe
IPOAYKTA UCKAXKEHUSI C KOHTpaaTepalbHbIM MO/IaBJICHUEM.

4., OOmas TPOJOJDKUTEIBHOCTh — ayAHOJIOTMYECKOTO O00CJIeIOBaHMs TMalMeHTa ¢
nono3penueM Ha I[[CP He nmomkna mpeBwimate 60 mMunyT. [lpu HeoOXxomumocTu

o0clieToBaHUE MOXKET ITPOBOJUTHCS B 2-3 ATara.
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CIIMCOK COKPAIIEHUI
BBK — BHYTPEHHHE BOJIOCKOBBIE KJIETKH
nb HIIC  — nenubGen OTHOCUTENHFHO HOPMAJILHOTO TTOPOTa CIABIIIMMOCTH
nb V3] — neuuben OTHOCUTEIBHO UCXOJHOTO YPOBHS 3BYKOBOIO JIaBJICHUS
JCBII — JUTMHHOJIATEHTHBIE CIIyXOBBIE BBI3BAHHBIE TOTEHIAIIBI
KCBII — KOPOTKOJIATEHTHBIE CIIyXOBBIC BBI3BAHHBIC [IOTCHIUAJIBI
KT — KOMITbIOTEpHAs TOMOTpadus
MPT — MarHUTHO-pPE30HAHCHAasi ToMorpadus
HBK — HAPY>KHBIE BOJIOCKOBBIE KIIETKU

OADIIN - OTOAKYCTHYCCKAA SMUCCHUA HAa 9aCTOTC IIPOAYKTA HCKAXKCHUA

[19T — NO3UTPOHHAS IBYX(OTOHHAS SMUCCUOHHAsA TOMOrpadus
PC — pacCesTHHbBIN CKIIEPO3

CA — CJIyXOBOH armapar

CBII — CIIyXOBBI€ BbI3BaHHBIE IMOTEHIINAIIBI

CCBII — CpEIHENATEHTHBIE CIIyXOBbIE€ BbI3BAHHbBIE TOTEHIINAJIBI
bMPT — (yHKIMOHATBHAS MAarHUTHO-PE30HAHCHAsI ToMorpadus
XCHT — XpOHUYECKast CEHCOHEBPAIbHAS TYTOYXOCTh

HC — LICHTpAJIbHAsl HEPBHAs CUCTEMA

LHCP — LEHTPAaJIbHBIE CIIyXOBBIE PACCTPOMCTBA

YbP — TeCTUPOBAHUE YepeayIOLIEHCsl OMHAYpaTbHO PEYBIO
DPT — Duration Pattern Test —

— TCCT pacClmo3HaBaHWA ITOCICAOBATCIIBHOCTHU 3BYKOB, pa3JINdarOnnXcCs
110 JJIMTCIIBHOCTHU
DTT — Digit Triplet Test — TpoitHoit unciioBOM TeCT
FPT — Frequency Pattern Test —
— TCCT paCIIO3HABAHUWA ITOCJIICAOBATCIIBHOCTU 3BYKOB, PA3JINYaOIINXCA
ITO 9aCTOTC

M — cpeaHee apu(METHISCKOE
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m — CTaHAapTHOE OTKJIOHCHHE
MMN — Mismatch Negativity — orpunaTenbHbIH MOTSHIIHAT PACCOTIIACOBAHUS
RGDT  — Random Gap Detection Test — Tect oOHapy>KeHHS Iay3bl

RuMatrix — Russian Matrix sentence test — pycckuii MaTpuKCHBIN (ppa3oBbIi TECT
SNR — Signal-to-Noise Ratio — oTHoIIeHHE cUTrHA/TITyM

SRTx — Speech Reception Threshold — 50%-p1ii mopor pa300pYUBOCTH peUn
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