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Bpemennbie napaMeTpbl 00pad0TKH CEHCOPHBIX CHTHAJIOB F'OJIOBHBIM MO3IOM
NPHU OCYILIECTBJICHNUH OIIMOOYHBIX IIA3HBIX CAKKAL M UX KOPPEKIUH
benopycckuii cocyoapcmeennwviii MmeOuyuHCKUll yHugepcumem

B crathe mpuBeneHBI NaHHBIE KOJIMYECTBEHHOW OIICHKH CTATUYECKUX U
AMHAMHYECKAX CBOWCTB KOPPEKIIMOHHBIX CaKKaJ 3J0POBBIX Tioeil. Pazmmuus B
POAOKUTETPHOCTH JIATEHTHBIX MEPHOJO0B, MAKCUMAIBHON CKOPOCTH M JIPYTUX
noka3aTesield KOPPEKIIMOHHBIX CaKKaJl, UCIIONB3YIOTCS Il OOCYKACHHSI CTPAaTErHid
Mo3ra 1o o00pabOTKE CEHCOPHBIX CHUTHAJIOB W OPraHu3alid HOPMAJIbHBIX H

KOPPEKLUMOHHBIX JBH>KCHU rias.
KntoueBpie cnmoBa: cakkaipl TJIa3, KOPPEKIMOHHBIC CAKKaJlbl, MEXaHU3MBbI
peryJIsiuH.

[Ipy ocCylIeCTBIEHUU YETOBEKOM TOPU30OHTAIBHBIX BHU3YalbHBIX CAaKKaJ, MOTYT
PErUCTPUPOBATHCS OJIMHOYHBIE TUITOMETPUYHBIE ABUKEHUS TJ1a3, KOT/1a B30p HE JTOCTUTAET
BU3yallbHOW menu  (UMeeTcs  “HeAoieT’  KOOpPAMHAT €€  PACHOJOXKCHHUS)  WIH
TUIepMETPUYHBIE, KOT/Ia B30p HE OCTAaHABIMBAETCS Ha LIEJU BCIEACTBHUE “Tiepesiera”’ MecTa
ee pacrnosioxkeHus. Takue AUCMETpUUHBbIE IBHKEHMS IJ1a3 MOTYT HaOJIOaThCsid Kak IpH
BBITIOJIHEHUU TPSIMBIX-IIEHTPU(PYTaTbHBIX, TAK U BO3BPATHBIX-LICHTPUIIETATIbHBIX CAKKKa/I.
JlucmeTpuuHble  JBMKEHUS  TJla3  OOBIYHO ~ HWCHPABISIIOTCA  JIOMOJHMUTEIbHBIMU
KoppekimoHHbiMU cakkagamu (KC) HeOoubioi aMiuty sl [4].

[Ipy ocymiecTBIEHHH NPOU3BOJIBHBIX-AHTUCAKKAIUUYECKUX JIBM)KCHHM, Korja
HEOOXOIMMO TEpPEeBECTH B30p B CTOPOHY HIPOTHUBOIOJIOXKHYIO KOOpPAMHATE BHE3AIMHO
MOSIBUBILIETOCS B TOJI€ 3PEHUS] BU3YAIbHOTO OOBEKTa, KPOME TUCMETPUYHBIX JBUKEHUH,
MOTYT HaOJIOJAaThCs OLIMOOYHBIE HANpaBJEHUS NBH)KEHUS TJia3, BCIAEACTBUE TOIO, 4YTO
MO3I HE MOXET IMOJaBUTh MPOCAKKAAY-PEPICKTOPHYIO CAKKaJIMYECKYI0 PEaKIHIo
MOBOpPOTa TJla3 K HEOXUJAHHOMY pazapaxkutento. OmuOo4yHble HAmpaBiIEHUs CaKKa[
MOTYT HaOJIOJaThCAd MPH OCYIIECTBIEHWU TOPU30HTANBHBIX CIYXOBBIX CaKKaJ, Korja
rjia3a COBEpUIaeT OUIMOOYHYIO CakkKaay 0pH 3aTpydHeHUU au@depeHIupOBKU
HaIpaBJIeHHs 3ByKa, M0JIaBa€MOr0 pa3/IebHO B KakJ10€ yx0. Takue omuOKd ABUKEHUS
a3 Tak ke wucnpasisores  pononHutensHoM  KC.  KoppeklMOHHBIK — CakkaJbl
MHULUUPYIOTCS Yepe3 MPOMEXYTOK BPEMEHH, 3aTpayrMBaeMblil MO3roM JJIs POLECCHUHTa
CUTHAJIOB OIIMOOK HCIOJHEHUS Cakkal MW (OpMUPOBAaHMS HOBOM JBHUraTEIbHOU
nporpammbl KC [14].

Llenpt0o HacTOAWIErO MCCIENOBaHUS ObUI aHAIM3 BPEMEHHOM JUHAMUKHU
OOHapy’>XeHHUS U KOPPEKIMH MO3rOM JHCMETPUYHBIX M OMIMOOYHBIX CAKKAJl y 30POBBIX
MOJIOABIX JIFOACH.

Marepuan u METOABI

IIpoananu3upoBansl nokazarean KC, ¢ NOMOIIBIO KOTOPBIX KOPPUTHMPOBAIUCH
JUCMETPUUYHBIE U OUTMOOYHBIE CAKKAJIbl, 3aPETUCTPUPOBAHHBIE ITPU OCYLIECTBIECHUU OKOJIO
2,4 THIC LIMKJIOB TOPU3OHTAIBHBIX CAaKKAaJMYECKUX ABMKEHHUM rja3 28-10 3710pOBBIMU
ucneityeMbiMu 18-40 neTHero Bo3pacra.

Mopenn JBUKEHUN 3pUTEIBHBIX OOBEKTOB, MPHU CIEKEHUH 3a MepeMelieHsIMU
KOTOPBIX Yy HCIBITYEMbIX BO3HUKAIU BHU3yaJbHbIE pPe(IECKTOPHO-IPOU3BOJIbHBIE WIIN
MPOU3BOJIBHBIE CAKKaJWYECKUE [BMXKEHMs TJla3, a TaK >K€ TeCThl, MPU BBINOIHEHUU
KOTOPBIX, Y UCTIBITYEMBIX BBI3bIBAIIUCH CITYXOBbIC CAKKa bl OMMCaHbl HAMU paHee [3].

[IpennaraBmiviecss HUCHBITYEMbIM MapagurMbl JIBUKEHUS OOBEKTOB, IO3BOJISIN
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MOJICJIUPOBATh YCJIOBUS, CIIOCOOCTBOBABIINE OCYIIECTBICHHIO TUCMETPUYHBIX CaKKaJ C
nocieayronum ux ucnpasieHuem KC [18].

Texuuka peructpanuu 3mnekTpookynorpamm (DO0T), ynpaBieHue XapakTepow,
CKOPOCTBIO, HAaIlpaBJIECHUEM W APYIMMH NapamMeTpaMH [BHKEHUU OOBEKTOB Ha JKpaHe
MOHHUTOPA, 33]JaBATUCh OPUTHHATIBHBIMU KOMITBIOTEPHBIMU TporpamMmmami [3,4].

[Tokazarenn HopmomerpuuHblx # KC wuchbeiTyeMbix  (Yron  OTKJIOHEHHS,
JUTUTEITBHOCTh, JTaTeHTHBIH niepuon (JIIT), CHHXpOHHOCTB, TOCTUTABIINECS MaKCUMAIIbHBIC
3HAYCHUSI CKOPOCTH U YCKOPCHHS CAKKaJ) PACCUUTBHIBAIUCH C MOMOIIBID OPUTHHAIBHBIX
KOMIBIOTEPHBIX MPOTPaMM M BBIPAKAIHCh CPEIHUMHU 3HAUYCHUSMH, BBIYUCICHHBIMH W3
MHOTHUX [UKJIOB JIBI)KEHUH TJ1a3, BBIMOJTHEHHBIX UCITBITYEMBIMH.

Pe3ynbpTaThl 1 00Cy)XaeHuE

[Ipoananu3upoBaHa quHaMuKa Koppekiunu 220 HUKIOB JUCMETPUYHBIX U /3 LIUKJIOB
OLIMOOYHBIX CAKKaAUYEeCKUX JBUKEHUU TJia3, HAOMIOAABIIMXCA IPU OCYIIECTBICHUH
UCTIIBITYEMBIMU CaKKaJ M aHTUCAKKAJ B TOPU3OHTAIBHON MIOCKOCTH. Bua n tuHamMudeckue
xapaktepuctukn KC, oCylmecTBISBIIMXCS MPH WCIPABICHUU AUCMETPUYHBIX ABMKCHHUN
ria3 npeacrtasieH Ha puc.l. M3 mpeicTaBieHHBIX Ha HEM 3amucell TMIOMETPUYHBIX
JABW)KCHUH TJIa3 BUIHO, YTO CTEMEHb TMIIOMETPUH TOPU30HTAIBHBIX CAKKKaJ MOTJa OBITh
paznuuHoi. B OOJBIIMHCTBE CiIydyaeB TUIOMETpUs Obula HEOOJBIION HW  Morja
KoppurupoBatbcst oaumHouHOW KC. B HEKOTOpBIX cCllydasx, TMpU BBIMOJTHEHUH
AHTUCAKKaJIMYECKUX  JBWKEHUM  TJla3  PErHuCTPUPOBANUCH  Oojiee  BBIPAXKEHHBIE
THIIOMETPUYHBIC CAKKaJbl, M TSl JOCTHKEHHUSI KOHEUHBIX KOOPAUHAT MHUMON BU3yaJbHOU
uenu, tpedoBasiock ocymectsienue psaga KC. [[Buxkenus rina3 mpu 3TOM npuoOperanu
CTYNEHYaThlii  XapakTep. [UIoOMeTpuUYHbIE CakkKaibl HaOMIOJANIMCh Yale MpH
OCYIIIECTBICHUH MPAMBIX IEHTPU(PYTATHHBIX ABIKCHUHN TJ1a3 U PEXe MPHU OCYIIECTBICHUN
BO3BPATHBIX IICHTPHIICTAILHBIX JIBIKCHHH. [ MrepMerpudHble cakkaabl (puc.l) wyarme
HaOJIOAIMCh MPU OCYIIECTBIEHUU LEHTPUINETANbHBIX ABUKEHUHN, KOI/a, MO YCIOBUIM
TECTUPOBAHMs, BO3BpaT B30pa B LEHTPAJIbHYIO KOOpPJMHATY BHU3YaJbHOTO OOBEKTa

OCYHCCTBIIAJICA B OTCYTCTBUC ITOCIICAHETO, T.C. IO MMaMATH UCIIBITYEMOTO.
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Puc.1l. DnekTpooKyaorpaMMbl CaKKaJUYECKUX JBWKCHHM TIJ1a3 Ha MNPEIbSIBICHUE
BU3YaJIbHBIX 00BEKTOB. A. 1-nipsimMble IEHTpU(YyTaTbHBIEC JIEBOCTOPOHHUE TUTTOMETPUYHBIC
CakkaJbpl MpaBoro (cBepxy) u JieBoro (CHU3Y) rias; 2,3 — KOPPEKIMOHHbBIC cakkaabl, 4 —
HOPMOMETPHUYHBIC BO3BpAaTHBIC IIEHTpUIETaIbHbIE cakkaapl. B. 1 — mnpsmeie
HeHTpu(dyrajibHble  MPAaBOCTOPOHHHE  HOPMOMETPUYHBIE  Cakkajpl a3, 2 —
TUNIEPMETPUYHBIE BO3BPATHBIC IIEHTPUIIETAIBHBIC CAKKAbl; 3 — KOPPEKIIMOHHBIC CAKKaIbI.
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JIIT, JII11-natenTHble nepuoasl HeHTpudyranbHbix cakkan, JII12, JIT13, JITI4 — naTeHTHbIE
NEePHOJIbl KOPPEKIIMOHHBIX CaKKa/I.

CBOJHBIE Pe3yNbTaThl aHAJIW3a KOPPEKUUN AUCMETPUYHBIX CaKKaJ MPeJICTaBIICHbI B
tabnunel. [Ipumep olleHKH CKOPOCTH CaKKaJUYECKUX JIBHKCHUH TJ1a3 MPUBEJICH Ha pUC.2.

AHanu3 JUHAMUKM JBWKEHUN TJla3 T[OKa3ad, 4YTO CPEIHAsS JJIMTEIbHOCTh
HOPMOMETPHUYHBIX MPSIMBIX U BO3BPATHBIX CAKKaJ y 3J0POBBIX UCIIBITYEMbIX KojeOanach B
npefenax 6/7-71 mc. 3HaueHHs] JIOCTUTABIICHCS MaKCUMaJIbHOW YIJIOBOM CKOPOCTH
MOBOPOTA TIJ1a3 MPHU BHIOJHEHUH HOPMOMETPUYHBIX cakkaj Obutk B mpenenax 350 — 370
rpaj/c ¥ U3MEHSUIUCH TPOTOPIIMOHATIBHO YIIIy MOBOPOTA TJa3. Tak, Mpu OCYIIECTBICHUH
THIIOMETPUYHBIX JBMKeHUH (yronm otkioHenus 15,5 rpaa), mMakcumaibHas CKOPOCTH
cakkaa coctaBmsuia 273,7+62,8 rpam/c, a TUpuU THIEPMETPUYHBIX Ccakkamax (yroi
otkionenus 25,1 rpan) — 466,8+102,7 rpaa/c. 3HaueHUs JOCTUTABIINAECS MaKCHMAaJIbHOU
ckopoctd KC ObulM MEHBIIMMH, YEM CKOPOCTH HOPMOMETPUYHBIX JBMXKEHHM, UM TpH
KOPPEKIIMH JUCMETPUYHBIX JBMKCHUH a3 (yroy moBopoTta ria3 cocraBwi okono 4,3
rpaja), MakcumaibHas ckopocth KC konebanachk B npeaenax 102 — 109 rpan/c. Cpeansis
BEJIMYMHA CAKKaJIMYECKOW AUCMETPUM MPHU OTKJIOHEHUH raa3 Ha yroa 20 rpaa u BeIuyuHa
KC Obun G1M3KMMH MO aMIUTUTYZE€ U cOCTaBUiIU OKojo 4,5 rpaia. [IponomkuTensHOCTh
KC cakkan xonebanach B mpeaenax 39-48 mc.

Oo6pamator Ha cedst BHUMaHue BeanunHbl JIIT npsmeix cakkan u KC ucnbiTyemsix.
Tak, JIII npsAMBIX HOPMOMETPHUYHBIX M THUIIOMETPUYHBIX [BUKEHUHN TIJla3 COCTaBUIIU
239,7+28,9 wmc, a JII KOppeKIMOHHBIX JBHXXCHUW TJa3 TOCJ€ BBIOJIHEHUS
runepMeTpudHbiX cakkajg 240,6+42,4 mMc 1 He OTIMYAIUCh MO MX BeJUuuMHe. B To xke
BpeMsi JUIUTEeNbHOCTh JIII KOppPEKUMOHHBIX CaKKaJ MOCE BBIMOJHEHUH TMIOMETPUYHBIX
JABWOKEeHUH coctaBmia Jimiib 96,0£27,4 mc (p<0.001).

W3 conocraBnenuss mnoka3aTeneil HOPMaJbHBIX, JAMCMETPUYHBIX U OIIMOOYHBIX
cakkaj (Ta0i.1) BUIHO, YTO OHHM OTJIMUYAIOTCS HE TOJBKO IO CBOUM CPEIHHMM 3HAYCHHSIM,
HO TMOKa3aTesld AUCMETPUYHBIX U OMIMOOYHBIX JBMXKEHUN UMEIOT CYIIECTBEHHO OOJBIIYIO
JUCIEPCHIO, YEM TaKUE K€ MOKa3aTeJM HOPMAaJbHBIX Cakkal. Tak, eciu JJIMTEIbHOCTh
HOpPMaJIbHBIX CakKkKajJ Tpu oTkJIoHeHuu ria3 Ha 20 rpan cocraBuna 6/,8+7,8 mc, ToO
JUTUTEIBHOCTh TUIEPMETPUYHBIX cakkaa coctaBuia 84,3+19,4 mc, runomMeTpuvHbIX-
60,5+15,8 mc u omn604uHEBIX-60,5+17,6 Mc.

Tabmuua 1

[loka3zaTtenu qUHAMUKHA BU3YyalbHBIX CAKKaIUYECKUX JIBUKEHUU IJ1a3 UCTIBITYEMBbIX



JELI Moim- Avn- Muawe. S Hom- Awn Ml ake:.
Tk JINTY CROp TeTh- THTY cKop
Bun Ho- Ja OCTE HO- a OCTh
CEKRAD CTh CTh
MG M THa Tparc W W TR Thaa'c
Hepyo- Mpamaa {n 154357 Bozmpporoag (n 18435)
METpHY 239,97 o7T,8 20,0 49,0 - T0,7 20,0 3720
L4 + + + + + - +
28,9 7.8 n.7 87,7 10,6 0,9 RE.9
1 mio- Mpavaa {n=9%") Koppexmuowwad {n=98)
METpHH 2397 40,5 15,3 2737 96,0 38,5 4,3 1025
A L L ) 1. L L L L
28,9 15,8 1,2 52,8 27,4 8,1 1.5 21,3
luuep- Bosgparegan (n=1212) Koppexumumorgaa {n=1322)
METPIY - 24,1 251 466,58 240,68 4E,| 4.3 ENg.0
Hag * & * T + t t
19,4 5,1 1n2,7 42,4 19,4 2,3 242
P, 03
G- OmuGoqguan caks.{n=51) Koppekunongaa cank. {a=51)
Ka 2548 80,3 14,5 13,9 8.6 952 3l 454 3
TRIR e =+ t T x x x t +
- 95 8 17.6 5.8 1220 37.5 30,4 10,2 179,58
p=.435 p=, 01

N — YUCJIO MPOAHATU3UPOBAHHBIX CAKKA/;

P — JOCTOBEPHOCTh Pa3U4Ui MEXKIY MOKA3aTeIsIMHU TUIIO-, THIIEP-, OIMIMOOYHBIX U
KOPPEKIMOHHBIX CaKKaJ W aHaJOTHYHBIMHU IMOKA3aTeIsIMH HOPMOMETPUYHBIX CaKKal, B
OCTaJIbHBIX CITYYasiX TOCTOBEPHOCTH Pa3IN4Mil MPUBEICHHBIX, HO HE OTMEUYCHHBIX 3HAKOM
“p” mokazatenelt B Tabnuie coctapiser p<,001

VYroj, Ha KOTOpPbIM OTKJIOHSJIMCH TJla3a 10 MPEpbIBAHUS MCTOJHEHUS OMIMOOYHBIX
cakkaJ, coctaBus 14,5+5,8 rpaa U mpoa0HKUTEIBHOCTh OIIMOOYHBIX CAaKKaJ[ COCTaBJIsIA
60,5+17,6 mc. J{nurensHocth KC coctaBuna 95,2+30,9 Mc u 11a3a npu ux BBITIOJHEHUU
OTKJIOHSUTUCH B cpenneM Ha yroi 31,1+10,2 rpan. V3 conmocTtaBineHus pa3HUI] 3HAYCHUM
YIJIOBBIX aMIUIATYJl OTKJIOHCHHW TJa3 NpH coBepimieHHH HopMaibHbIX (20 Tpanm) u
omrbounbIx aBrkeHui (14,5 rpan), a tak ke npu Beimosiennn KC (31,1 rpanx) He TpyaHO
paccuMTarh, YTO CpeAHss omMOKa JBHXKEHMs cocTaBisiia 5,5 rpaxa, a ammuutyna KC
cocrasisia okono 11 rpan. U3 atoro cienyeT, 4To Mpu UCHPaBICHUU OMIUOOYHBIX CaKKa
rjla3a COBEPIIANTH TUIEPMETPUYHBIC TBUKCHHS.

W3 1adn.1l BuaHo, yto AuuTeabHOCTh JIIT ommOOYHBIX cakkaa ObLIa OOJIBIIEH, YeEM
HOpMaJIbHBIX U cocTaBmia 254,8+95,8 mc (p<0,05), a JIIT koppekuuy OmMOOK JBUKCHHIMA
ria3 coctaBuil 88,6+37,3 MC 1 ObLI CYIIECTBEHHO KOPOUY€ TAKOBOIO JJI1 HOPMOMETPUUYHBIX
cakkaa (p<0,001). /luHamuka M3MEHEHHI CKOPOCTH, YCKOPEHUS M JIPYruX IMOKa3aTelieh
KC npencraBieHa Ha oKyJorpaMMax puc.2.
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Puc.2. Jlarentusie mepuoasl (JIIT); nunamuka m3menenus ckopoctu (1,2,3 BHU3Y
cieBa, B cnpasa) u yckopenus (C crpapa) ommbounbix cakkay (1); koppeknuonHsix (2,3
cieBa u 2A cmpasa) cakkan. 4,5 (BBepXy) — BO3BpAaTHBIC IEHTPUIICTAIBHBIC CAKKaIbl U
U3MEHEeHHS UX cKopocTu. (4,5 BHU3Y ciieBa; B cnpaBa). 3A — nepuoj Gpukcanuu.

Kak BHIHO Ha MpHBENEHHBIX OKyJIorpamMmax, ais omubouynsix U KC oTmeuaercs
NPONOPIIMOHATbHAS  3aBUCUMOCTh CKOPOCTHM OT AaMIUIMTYAbl cakkaabl. [lomoOnas
3aBHCHMOCTH OTMEYaach Ui TUCMETPUYHBIX ABIKeHUH r1a3 u ux KC, a Tak xe onucana
JUTSI HOpMaJIbHBIX cakkan [4,8].

Ha puc. 2, 3 nmnpuBeleHbl NpUMEpPHl OKYyJOTpaMM, JIE€MOHCTPUPYIOIIUE
AMHAMHYECKHE TOKa3aTeld CaKKaJ W BPEMEHHBbIE BO3MOKHOCTH MO3ra B OOHApyXeHHH,
npepeIBaHUM OMMOOYHBIX cakkang W wHunuupoBannu KC. U3 amanuza okymnorpamMm
ClIeyeT, YTO MaKCHMalbHbIE CKOPOCTH JIBWKCHHS TJa3 BO BpPEMS BBITIOJHEHHS CaKKaj
nocturanuch K 30-0if MC OT UX Hayaja IpU OCYHIECTBICHUU OMIMOOYHBIX U K 33-0U MC
npu ocymecteaeHun KC. MakcumanbHOe yCKOpEHHUE T1a3 MPHU BBHITTOJHEHUU OIMIHOOYHBIX
u KC pasBuBainocs k 21-0i1 mc.
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Puc.3. YrioBele OTKIIOHEHUWs TJia3 TPU TPEPHIBAHUU BBITIOJHEHUS OIIMOOYHBIX
cakkaJ. neHTpudyraibHbX Brparo (1,2), nentpudyranbHoi BiaeBo (3,) U JUIMTEILHOCTD
JIIT Mexay OKOHYaHMEM OIIMOOYHBIX M HAYaJlOM HX KOPPEKIMOHHBIX cakkaj (4).
CrtpenkaMu MoKa3aH MOMEHT MPEAbIBICHUS UCIIBITYEMBIM BU3YAIBHOTO 00BEKTa; KPUBHIS
0onee 4yepHOro IBETa OTPAKAIOT JAWHAMUKY JABM)KCHHUU JIEBOTO, a CBETJIBIE — MPABOTO
riasa.

Ha oxynmorpammax puc. 3 BHIHO, 4TO ABM)KCHHS OOOUX TJIa3 MPHU OCYIIECTBICHUHU
omn60uHbIX 1 KC mpoucxouian OTHOCUTEIFHO CHHXPOHHO, HO aMILIUTY1a UACHTHYHBIX
CakkaJ JJIsi KaXJO0ro Tjlaza MOTrja HECKOJIbKO OTiIMuYaThes. Ha 3ammcsax ABMKEHUH Tias
puc. 3 BUIHO TaK K€, 4TO MO3T MOT OOHAPYKMUBATh OMIMOOYHOCTH JIBFOKCHHSI ¥ TIPEPHIBAThH
cakkanay B Hadaine (1), B cepeaune (2) ee OCYIICCTBICHHUS, UM K MOMEHTY €€ 3aBEPIICHHUS
(3). Eciim B cpeaHeM mpepbIBaHKME Cakkaja HaOJIOAaIOCh MPH OTKIOHEHUU TJIa3 Ha Yo
oko0Jio 60% 0T 0KHMIABIIETOCS, TO B OTJEIBHBIX CIydasiX UX OCTaHOBKA HAOJII0/1allach yiKe
Ipy OTKJIOHEHMH Juuib Ha yroin 15-20% ot oxkupaBmerocs. Ilpu 3TOM nocTHXEHHE
MaKCHMyMa YCKOPEHHsS W Hadajo €ro CHIKEHHs peructpupoBainch Ha 10-0if Mc
OCYIIECTBJICHUS OIIMOOYHON CaKKaIbI.

B 38% cnyuaes, HaOmr0AaBIIMXCS BU3YaJbHBIX OIIMOOYHBIX CaKKaJl, X KOPPEKIIMS
ocyiecTBisuiack npaktudecku 6e3 JIIT mmu on Obu1 Menee 80 mc (puc.2,3), a cpennee
sHauenue JII1 uHuIMupoBaHus KOppeKIMOHHBIX cakkay (88,8+37,3 mc) okazanock kopoue
Oosiee ueM B 2 pasa, yeM NpoaosnKuTebHOCTh JIIT HopManbHbIX cakkan (239,7+.28,9 mc).

[Ipy wuccnenoBaHWM CIIYXOBBIX CaKKajJ W JHHAMUKA KOPPEKIMHA OIIMOOK WX
BBINIOJICHUS, BBIABJICH PAJ Pa3jIMuMil B CPAaBHEHUM C BU3YAJIbHBIMM cakkajgamu. Tak JIII
HOpPMAaJIBHBIX CIIYXOBBIX CaKKaj okaszaycs Kopode, yeM BuzyainbHbIX (201,3 mc u 239,7 mc,
COOTBETCTBEHHO; Ta0i.1,2). B To e BpeMs MpOJ0DKUTEIBHOCTh CIYXOBBIX CaKKajl M HX
MaKCcHMajbHas CKOPOCTh TpPHU OJMHAKOBOM YTIJieé TIOBOpPOTa ria3 Obuid OoJblle, YeM
Bu3yanbHBIX. JII1 OmMMOOYHBIX CTYXOBBIX CakKKaj TakK e OKazaucs 0ojiee KOPOTKUM, YeM
BU3yalbHBIX aHTHcakkan (207,6x72,2 mc u 254,8+958 wMc, COOTBETCTBEHHO).
Oco0eHHOCTHI0 KOPPEKIIMH OMIMOOYHBIX CIYXOBBIX CAaKKaJ OKa3aJoCh TO, YTO B OTIUYHE
OT KOpPPEKIUH BH3yalbHBIX CaKKaJ, HA B OJAHOM U3 HAOTIOAABIIUXCS CIyYacB
MHUIIMAPOBAHUHN CIyXOBBIX, HE 3apErHCTPUPOBAHO HYJIEBOTO WM OJHM3KOTO K HYIIO
3HayeHwus arenTHoro nepuoaa KC, a JIIT koppekiny ommOOYHbBIX CITyXOBBIX CaKKaa ObLT
oonee murenabHbM (113,2+59,6 mc), yem BusyanbHbIX (88,6£37,3 Mc).
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W3 aHanu3a MaHHBIX BPEMEHU NpPEpPbIBAHHUS OLIMOOYHBIX CAKKaJ CIEIyeT, 4To
CTPYKTYpbl MO3ra, KOHTPOJIUPYIOUIME JBUKEHHUS IJ1a3, YK€ B TEUCHHUE IEPBBIX JIECATKOB
MC OCYILECTBJIEHHUS CAKKaJ HE TOJBKO IMOJy4YaJd CUTHAJIBI O HANPABIECHUU WX JABUKEHUS,
HO yCII€BaJM OLIEHUBATh €r0 TOYHOCTh U MOChUIAaTh 3()(PEepeHTHbIE CUTHAJbI, BhI3bIBABIINE

MOCJIeAYIOIIEe TOPMOXKEHHUE IBUKEHUS TTIa3HBIX S0JIOK.

Tabmuma 2
Iloka3aremu JANMHAMUKHU CIIYXOBBIX CAKKAINYCCKUX IIBI/I)KCHI/Iﬁ rj1a3 UCIbITYCMbBIX
JELL FINYE Awmu- Muake L1 - Apin Make.
Tdb- JINTY CEOp TETh- IHTY CKOp
Bun Ho- aa OCTE HO- aa OCTh
KRN CTE CTh
M MC THa T M e A Thar'c
Hoepyo- Mpavaa {n 56070 Boarpornag (n 36
MET[HY 2010,3 71,5 20,0 359,3 - Tha,2 20,0 3740
- 4 + + 4 3 4 +
sy, 4 8.1 0.6 70,7 11,6 0,9 83,9
Chnwiz- Omydougans capk.(n=22} Eoppekuumoreaa cakk. {n=22)
Ka 2076 07,6 17, J44.8 113,2 100,4 36,2 497 .3
MRHE &= L 1 1 Ll Ll 1l ik 1l
s 72,2 15,4 4.6 B, 8 59,6 19,8 2,6 127,
Ilo wux  [OMHAMHYECKUM  XapakTepUCTUKaM  —  BBICOKOM  CKOpPOCTH,

KPaTKOBPEMEHHOCTH, CaKKaJIbl TJ1a3 MPUHATO OTHOCUTH K OAJUTMCTUYECKUM JTBUKEHHSM, B
XOJ1 OCYIIECTBIECHUSI KOTOPHIX BHECEHNE KAKUX-THO0 M3MEHEHH HeBO3MOKHO. OTHAKO, B
OKCMIEPUMEHTaX Ha >KUBOTHBIX OBLIO MOKA3aHO, YTO €CIM BO BpEMsl OCYIICCTBICHHUS
CaKkaJ  MOJBEPTHYTh  DJIGKTPUYECKOW  CTUMYJSLUKA  OMHHUIAY3HbIE  HEHpPOHBI
WHTEPIIO3UTHOTO sI/Ipa IIBa CTBOJIA MO3Ta, TO B 3TOT MOMEHT CaKKaJIbl mpepbiBatorcs [17].
Ha ocHoBanuu pe3ynbTaToB Oosiee paHHUX MCCIEIOBAHUIN CaKKaINIECKUX JIBHXKEHUH TIa3
YyeloBeKa Mpe/oaarajoch, 4T0 MHHHMAJIBHOE BpeMs 3aJep>KKH B TJIA30JBUTATEIHHOU
CHUCTEeME, TOCTaTOYHOE JUIsl TOro, 4TOOBI OKa3aTh BIMSHHE HA OCYIIECTBICHUE CAKKas,
JOJDKHO OBITh MEHBIIIE JITMTEIBHOCTH caMoil cakkaipbl [2]. Takum o0pa3oMm, B yCIOBHSIX
HAIIUX HAOIOIEHUH, BO3MOXKHOCTh BMEIIAThCS B XOJI OCYIIECTBICHHS cakkaa Ha yroa 20
rpaj, Moriia ObITh peann30BaHa Yepe3 MUHUMAJIbHBIN MPOMEXYTOK BPEMEHHU OT WX Hauaja,
wiu He panee yem 60-70 mc (tab:m.1).

W3 monmyuyeHHBIX HAMH JaHHBIX CJIEIYET, YTO MO3T YeJOBEeKa MOXKET OOHAPYKUBAThH
OMMOOYHOCTh HAMpaBICHHS BBIMIOJHAEMBIX aHTHCAKKAJ M TMpepbiBaTh HX YK€ NpHU
OTKJIOHEHUHU ria3 Ha yroa 15-20% ot oxwupaBmerocst uian Beero yepe3 10-30 mc oT ux
Havana. C mOMOIIbI0 KAaKUX MEXaHU3MOB BO3MOKHA PEANIU3alNs CTOIb OBICTPBIX peaKInii
r71a30BUTaTEIbHON CUCTEMBI MO3Tat

[Ipy momcke oTBeTa Ha ATOT BOMPOC HEOOXOIWMO HMMETh B BHUIY CHUCTEMHBIN
XapakTep OpraHu3alu 3pUTeNbHBIX (yHKIWI [5] W BaxHO BBIICHUTH Hamboyee
BEpOATHYIO TNpupoay addepeHTHBIX CUTHAJIOB, HCHOIb3YEMBIX MO3TOM [UJISl OIEHKU
TOYHOCTH BBITIOTHEHUSI CaKKaJ U BEPOSATHbIC HEHPOHHBIE MYyTH, UCTIOIB3yeMbIE UM IS
KOPPEKIIUHU CTOIb KPATKOBPEMEHHBIX M OBICTPBIX JIBIKEHUH.

Y4auThIBas OJMHAKOBYIO MONEPEYHO-TIONOCATYI0 MPUPOY HAPY>KHBIX MBIIII] TJ1a3,
OCYIIECTBIISIONINX MX CAKKaJWYECKUE IBIKEHUS, M JAPYTUX CKEJICTHBIX MBI, MOXHO
MOTIBITATECS TIPOBECTH CPAaBHHUTENBHBIA aHAIN3 CEHCOPHBIX MEXaHW3MOB, C TOMOIIBIO
KOTOPBIX MO3T OLIEHWBAeT WX (PYHKIIMOHATIHHOE COCTOSHUE U KOPPUTHPYET COKpaIIeHHE.
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W3BecTHO, YTO I OIEHKM HANpPSDKEHUS W KOPPEKLUMH TPOU3BOJIBHBIX COKpAIICHHUN
MOTIEPEYHO-TIONIOCATBIX CKEJNETHBIX MBI HCMONB3YyIoTCa  adepeHTHbIe CUTHAIBI
MPOIPUOPELIETITOPOB, TAKTHIIBHBIX PELENTOPOB, BECTUOYIOPELENTOPOB, (POTOPELENTOPOB
CeTUaTKH, Ha OCHOBAaHMHU aHamm3a KOTOpbIX MoTopHbie meHTpsl [[HC mocemator
s epeHTHBIC KOMaHABl K MBIIIIAM JJII KOPPEKIIUA WX TOHWYECKOTO HAIPSOHKEHUS WU
cokparieHus. [ OIeHKH U KOPPEKIUU IBMKCHHUH Ta3 TaK e MOTYT UCIOJIb30BaThCS
addepeHTHbIC CUTHAIBI Takoi ke mpupojsl [7,9]. OnxHako paHee OBUIO MOKA3aHO, YTO
MPONPHUOIIENTHBHBIE CUTHAIBI OT PEIENTOPOB TJIa3HBIX MBI UMEIOT Majloe 3HAUYCHUE B
pEerysillid WX TOHYyca W OBICTPBIX COKpAaIlIeHHH, B CPaBHEHHH C OMPEICISIONIIM
3HAUYEHUEM TaKUX JK€ IMPOTPHOIEIITUBHBIX CHUTHAJIOB CKEJETHBIX MBI B PETYJISAINAN
COKpalleHus mocieaHux. [IponpuonenTuBHbIE CUTHAIB HAPYKHBIX MBI TIa3HBIX S0JI0K
CKOpE€ MCMOIb3YIOTCS JUJIl MEJUIEHHOTO MPUCIOCOOIEHUS ABMKEHUH T1a3 K U3MEHEHHSIM
CEHCOPHBIX (PpyHKIMiT 3peHus [21].

st Gonee onepaTMBHOTO COMNPSKEHHUS CEHCOMOTOPHBIX (YHKIMI W OBICTpOi
KOPpPEKIIMU JBIKEHUN TJ1a3, HEUPOHHBIMH CTPYKTypaMHu 3pHUTEIBHOTO aHaln3aTopa
UCIOJIB3YIOTCSl CUTHAJIBI O CMEIICHUH BU3YajbHOTO M300pakeHus Ha cetuarke [13]. Xots
CUMTaeTCsl  OOIENPHUHATHIM, YTO BO BpeMsl CaKKaJMYECKUX JBWKCHHN  TJa3
YyBCTBUTEIBHOCTh CETUATKHW TIOHIKAETCS, HO HE WCKIIOYaeTcs, 4YTO OCTaTOYHas
YyBCTBUTEIBHOCTh CETYATKH MOXKET OKa3aThCs AOCTATOYHOW [Isi  (OPMHUPOBAHUSA
CUTHAJIOB, KOTOPbIE MOTYT HCIOJB30BaThCA MO3TOM Ui peanu3anuu (QyHKIUN 3peHus
[12].

B nccnenoBanusx Ha JMIOASX U B OKCIIEPUMEHTAX Ha KUBOTHBIX OBIIO YCTAaHOBIICHO,
YTO MUHHMAJIBHOE BpeMs, Yyepe3 KOTOPOEe MO3I MOXKET MOJYYHUTh CHUTHAJBl OT CETUYaTKU
JUTIS OpraHW3allii OTBETHOM IJIa30]BUTaTe]bHOM peakiuu coctaBisieT Oonee 70 mc [6].
Orta BpeMeHHas JJIMTEIBHOCTh COIJIACYETCS TakKe C JIaHHBIMU aHalu3a BpPEMEHU
NOSIBJICHHUSI PAHHHUX BOJH 3PUTENIBHBIX BBI3BAaHHBIX IMOTCHIMAIOB MO3ra 4YeioBeka [1].
[Ipeanonaraercst, 4to BpeMeHHOM wuHTepBal B /0 Mc HeoOXxomuM s 00pabOTKU
3pUTENBHBIX CUTHAJIOB B CETYaTKe, UX Mepefadyd B MO3T MO 3PUTENBHBIM MYTAM U IS
OpraHu3aliy OTBETHOM T1a30/BUraTenbHon peakuuu [14]. [To naHHBIM (yHKIIMOHATBLHOTO
MarHUTOPE30HAHCHOI'O MCCIIEIOBAaHUs BPEMEHHBIX 3aTpaT Mo3ra Ha (QopMuUpOBaHUE
peaKy BHUMAHHS, 3/I0POBBIE MCIBITYEMBIC 3aTPAauMBalOT HA CMEIEHUE 3PHUTEIHHOTO
BHHMaHus okoj0 100 mc [11,13].

[loBbillIeHHE HEUPOHHOM aKTUBHOCTU B MEPBUYHON 3PUTEIBLHON KOpPE MOKET OBbITh
3apeructpupoBano uepe3 40-60 mMc moclie mNpe3eHTalMd 3pUTENIBHOTO CTUMYyNa, B
napueranbHoi kope uepe3 80 mc u yepe3 100 mc Bu3yasibHasi UHpOpMAIUS JTIOCTUTAET
TJIA3HBIX TMOJICH KOpBI JOOHBIX Jojei mMosra [22]. [ma3onBurarenbHas cucreMa Mo3ra B
nepsbie 100 Mc mocie 3puTenbHON CTUMYIAINY HAXOAUTCA B, TAaK HA36IBAEMOM, OTKPBITOM
METIIEBOM TEpUOJie, KOrla B CHIIy CKOPOCTHBIX OTpaHMYCHUN mepenaun U oOpaboTKu
BU3YaJIbHBIX CHUTHAJIOB, CHUTHAJIBl CETYATKW €Ile HE MOTryT UCIOIb30BaThCA JIA
yIpaBJieHus qBWKeHussMu a3 [14]. 13 aToro ciemyer, 4TO KOPPEKIHs IBHIKSHHS TJ1a3 C
MCIIOJIb30BAaHUEM CHUTHAJIOB CETUYATKU MOXKET OBITh pealin3oBaHa He paHee ueM uepe3 100
MC MOCJI€ IEMCTBUS 3pUTEIBLHOTO CTUMYJIA, YTO U HAOMIOAANIOCh HAMHU B OOJIbIIEH YacTH
CJIy4aeB KOPPEKIMU OMIMOOUHBIX cakkal, 1t KoTopbix JIIT npessiman 100 mc.
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Puc.4. CxemMaTtnyHO€ MpeACTaBICHUE CTPYKTYpP MO3ra U HEUPOHHBIX MyTeHl 3amycka
CaKKaJ M KOHTPOJIS 32 OCYIICCTBICHHEM CaKKaJIMYEeCKHUX JBIKEHHH a3 (Moaupukanus
cxembl Optican LM, Quaia C.-2002). BI1 — Gonbinue nonymrapusi, BSI — BectuOynspabie
anpa, I — nepunoabsaseranoe Aapo. JIpyrue nosiCHEHUs 1aHbl B TEKCTE.

MoxxHo mnpeamnonaraTb, 4YTO OJHMM U3 BEPOATHBIX HCTOYHUKOB CHUTHAJIOB,
ucrnosib3yemblx Mos3rom g uHunuupoBanus KC ¢ JIII menee 100 mc, sBusoTcs
CTPYKTYpbl MO3ra, XpaHAIllWe BHYTPEHHUE MO3TOBbIE KOMHMH JBUTATENbHBIX CHUTHAJIOB,
BbIpa0aThIBa€MbIX B IIpoliecce (POPMUPOBAHUS MOTOPHOW MPOrpamMMbl MPEACTOSIIHUX
CaKKa/l CEHCOPHBIMU U TJIa30JBUTaTEIbHBIMUA LEHTPAMH KOpPBI, CPEIHEr0 MO3ra, CTBOJIA,
Mo3zxkeuka v Apyrumu nentpamu L{HC, xoHTponupyronuMu CEHCOMOTOpPHbIE (DYHKIUU
3penus (puc.4).

Becbma BEpOSITHO, UTO KIIFOUEBYIO POJb B MTHOBEHHOW KOPPEKIMH OLIMOOYHBIX U
TUIIOMETPUYHBIX CAKKaJl, UrPalOT HEHUPOHHBIE CTPYKTYpbl U NYTH BEPXHUX OYropKoB
YEeTBOPOXOJIMHUSI, JTIOP3aJBHOrO 4YepBs U sjpa martpa moszxkeuka [16,17]. TlokazaHo, uTO
BepXHUE Oyropku 4-xojiMusi SIBISIOTCS YACThIO CTPYKTYp OOpAaTHOM CBSI3U CJIEXKEHUS 3a
TpaeKkTOpUe cakkaJ, NpH YYacTHM KOTOpBIX TIJia3a, coBeplias KOMIIEHCATOPHbBIE
JABIDKEHHSI TIPH TIOBOPOTE TOJOBHI (BCJIEACTBUE BECTUOYJIO-TIIa3HOTO pediiekca) mocie
BHE3AIMHOM OCTAaHOBKH BpallleHUs roJIOBbI, ocTaHaBinuBatotcs uepes JIII 44,5+18,6 mc, HO
€CJIM JIBU>KEHHE IOJIOBBI BO3OOHOBIISIETCS, TO IJ1a3a BHOBb HAUMHAIOT JBUTATHCS YKe Yepes
JIT mpumepro 250 mc [15]. OcraHoBKa IJia3, MpH BHE3AIHOW OCTAHOBKE BpAIICHUS
rOJIOBBI, MOKET, BEPOATHO, PACCMATPUBATHCS KaK Ciydail KOpPPEKLHUH JBUKEHUS B XOJE
€ro OCYILECTIEHHUs, B TO BpeMs KakK JBUKEHUE TJla3 MOocje BO30OHOBJIEHUS JIBHIKECHMS
rOJIOBbl, MOXHO paccMaTUpUBaTh Kak HOBOE JBWXKEHHUE, TpeOyromee sl ero
OCyIIECTBIICHUS (HOPMUPOBAHUSI HOBOM MOTOPHOM MPOTPAMMBI.

K HelpOoHHBIM CTpPYKTypam JIOp3ajibHOro 4epBsi (nosibku 6 u 7), KOTOpbIE MOTYT
OBITh MPUYACTHBI K XPAaHEHUIO KOMHMHU MOTOPHON MPOrpamMMbl OCYIIECTBIIEMONW CAKKAJlbl,
MOCTYMAIOT M0 KaHajaM JIOKaJIbHOW 0OpaTHOM CBSI3M CUTHAJIBI KOMTMU MOTOPHBIX KOMaH],
y)Ke TOCIAaHHBIX HEHPOHAMU BEPXHUX OYrOpPKOB W IIEHTPOB TOPU3OHTAIBHOTO W/WiH
BEPTUKAJIBHOTO B30POB K MOTOHEHpPOHAM siiep TJIa30/[BUTATEIIbHBIX HEPBOB (puc.4).
MoxHO mpeanonaratb, YTO aHalU3 COOTBETCTBUS MApaMETPOB MPEACTOSIIMX CaKKa[
napameTpam, 3anporpaMMHUPOBAHHBIM B MOTOPHBIX KOMaHaX, OCYIIECTBIETCS €Ile 10 UX
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Havajga — BO BpEMs JIATEHTHOTO IMEpHOJa M TMPOJOJDKAETCS B Hayayie OCYIICCTBICHUS
cakkag. OTHUM W3 TOATBEPXKACHUA STOTO TMPEAMOIOKEHHUS MOTYT OBITH BBISBICHHBIC
HAMU pas3Nu4usg B OOHapY>KEHUU M KOPPEKIUH OIMIMOOYHBIX BU3YATbHBIX M CIYXOBBIX
cakkana. Tak, mpu Oousbmied gutensbHocTH JIIT ommbOounHbIx BH3yaidbHBIX (254,8 Mmc,
ta6i1.1), yem cayxoBwix (207,6 Mc, Ta0:1.2), T1a30BUTaTEIbHBIC CTPYKTYPBI CTBOJIA MO3Ta
U MO3KEUKa pacrojiarajiu OOJBIINM MPOMEKYTKOM BPEMEHH, 0OecrednBarommnM Ooee
paHHee BBISBICHUE W MPEPbIBAHME OUIMOOYHOM BU3YaJdbHOM Cakkaabl — NpPH CpeHen
anurensHocTH 60,5 Mc u moBopote ria3z Ha yroa 14,5 rpan. IlpepbiBaHue ommOOYHBIX
CIIyXOBBIX CaKKaJbpl HaOmIOAanoch Oojiee MO3AHO, YeM BH3YaJbHBIX,-TIPH WX CpeaHen
JUIUTETBLHOCTH 67,6 Mc U yriie noBopota rina3 17,3 rpaa. Kpome Toro, kak 3To BUJIHO Ha
puc.3, BU3yaJbHble OLIMOOYHBIE CAKKAJbl MOIJIM OBbITh OOHApYKE€Hbl U IPEPBAaHbI YK€ B
camoM ux Havane, a JIII ux koppekuuu Mor ObITh ONM3KUM K Hym0. OOHapyXeHue u
MpepbIBAaHUE OIIMOOYHBIX CIYXOBBIX Cakkaja HaOmozanocs Oonee mno3nHo, a JIII
uHUIEpoBaHus ciyxoBbix KC Obut murenshee (113,2 mc, Tabi.2), 4eM KOPPEKIITUMOHHBIX
BU3yanbHbIX (88,6 Mc, Tabm.1).

Mo3XeuoK, Ha OCHOBAaHUHU CIMUYEHUS XPAHALIUXCA W TOCTYMAIONIUX CUTHAJOB, B
cllyuae HWX  HECOBMAJCHHsS, BEpPOATHO, U  BbIpabaThIBaeT  JOMOJHUTEIHHBIC
KOPPEKTUPOBOYHBIE JABUTATEIbHBIE KOMAH/BI, KOTOPbIE HCIONB3YIOTCS ISl TMPepbhIBAHUS
OomMOOYHBIX CaKKaJl M 3allyCka KOPPEKIMOHHBIX cakkan [6,14]. BaxHoe 3HaueHue
MO3KE€UKa B KOPPEKIIMHM OIMMOOYHBIX CAaKKaJ, BBITEKAET H U3 COBPEMEHHBIX
NPEJICTABICHUN O €ro POJHM B OpPraHU3alMU M KOOPIWHAIIMN CEHCOPHBIX U JIBUTATEIbHBIX
(GYHKIMI TONOBHOTO MO3ra, a TaK X€ €ro BO3MOXXHOCTEH NpeacKa3aHus COOBITUH U
o0yuenwus [10].

B wuactHOCTH, depe3 CBS3M sAep MO3KEUKAa C sApaMH Tajamyca M BEpPXHHUX
OYrOpKOB, MO3XEUOK MPUHUMAET HEMOCPECTBEHHOE y4acTHe B OPHEHTALMUM BHUMAHMS,
IPOrpaMMHUPOBAHUN W TOCIEAYIOMIEM HCHOJHCHHH CaKKaJU4YeCKUX JBYDKECHUH TJa3
[15,20].

Hcnonb3oBaHue JIOKaJbHBIX KaHAJIOB OOpaTHBIX CBS3€H, B ONMHUCAHHOW HEHPOHHOMN
CeTH WHUILMUPOBAHUSA W KOPPEKIMH CaKKaJ, MOXET OBITh OJHUM U3 OOBICHEHHU
HaOJI0JaBIIIETOCS] HAMU TIPEPBIBAHUS CaKKaJ BCKOPE IMOCIe X Hadaja U OYeHb KOPOTKUX
JIIT (88,6+37,3 mMc) KC cakkaja, HCHOJIL30BABIIMXCSA ISl MCIPABICHUHM OIIMOOYHBIX
JIBU>KCHUU TI1a3.

W3 ananu3a AMHAMHUKA KOPPEKIIMU TUIOMETPUYHBIX JABMKEHUN TJa3 BHITEKAET, UTO
HEHPOHHBIE MEXaHNU3MBbI, OJTU3KHE K OMMCAHHBIM, MOTYT UCIIOJIB30BATHCS U I KOPPEKIIUU
runiometpun  (JI[1=96,0+27,4 wmc), oCyIIeCTBIAEMON IO XOIy eIIe HEe3aBePIICHHOrO
ABWKEHUA T71a3. HampoTuBs, A KOppEeKIUH THIEPMETPUYHBIX JIBIKEHUH, HaOII01aeMbIX
OpU 3aBEPIICHUN [EHTPUIICTAIBHBIX CaKKaJ, TJA30JBUTATEIbHBIE CTPYKTYphl MO3Ta
UCTIONB3YIOT, BEPOSATHO, WHBIE MexaHu3Mbl. Bo3moxHo, uro KC B 3TOM ciydae
NPEJCTaBISIOT CO0OM HOBOE JBIKEHHWE, a HE CKOPPUTHPOBAHHOE MPOJOHKCHHE
npeanecTBoBaBmero. [Ipu 3ToM MOMyCTHMO, YTO MO3T JJisi MHUIIMUPOBAHHS HOBOTO
JBW)KCHUS MOXKET HMCIIOJIB30BAaTh CUTHANIBI CETYATKH 00 OMMOOYHOCTH OCYIIECTBICHHOTO
THIIEPMETPUYHOTO  JIBIDKEHUS U, C Y4eTOM BEIUYHMHBI JOMYIIEHHOW OIIMOKH,
dbopmMupoBath JBUTATEIHHYIO nporpaMmy KOPPEKTUPOBOYHOTO TBVOKCHHS.
[TonTBepkaeHUEM TaKOrO MPEANONIOKECHHsS sBIseTCs Ooibiuas utenbHocTh JIII
(240,6+42,4 wmc), paBHas mmatensHoctd JIIT (239,7£28,9 wMc) UWHUIMHPOBAHUS
HOPMAaJIBHBIX IEHTPUPYTAIBHBIX cakka (Tadum.l).

Taxum 06pa3oM U3 MONYIEHHBIX HAMH JTaHHBIX CJIEIYET, 4TO:
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-CaKKaJipl r1a3 MNpeACTaBIsIIOT COO0M 0COOBIN THII KOPPUTHUPYEMBIX OATMCTHUYECKUX
JIBUKCHUM

- MO3TI' 3I0pOBOTI0 4Y€JIOBCKa €HIIC BO BPCMs JIATCHTHOI'O IMEpHUoga cHocoOeH BeCTH
CpPaBHUTCIIBHYIO OLCHKY COOTBCTCTBUS MapPaMCTPOB HpeI[CTOHH_Ieﬁ CaKKabl, 3aJI0KC€HHBIX
B MOTOPHOW IIPOTpaMMe U MOTOPHBIX KOMaHAaX €€ OCYIIECTBICHUS;

- npu OOHAPYXEHUU OIIMOKM HaNpaBJICHUS CAKKAJ WM TUIOMETPUH B XOJIE
OCYHICCTBJICHUA MABHXCHHA TIJIa3, MO3T HMCHPABIACT HMX KOPPCKIIMOHHBIMU CaKKaJdaMH,
UCIIOJIb3YS ISl MX 3aIlycKa HauboJjiee KOPOTKHE HEMPOHHBIE MYTH;

- 1pu OOHApYXEHUWU THUIEPMETPUU Ha 3aBEepLIAIOLIEM JTamle JBIXKECHHS, €€
HCTIPABIIEHUE OCYIIECTBIISIETCS MPEUMYILIECTBEHHO MOCPEICTBOM MHUIMUPOBAHUS HOBOU
KOPPEKIIMOHHON CaKKaabl uepe3 Oonee anurenbhbiii JIIT
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