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1. 3arajibHe ysiBJICHHSA IPO CEHCOPHi CUCTEMH.

KoopauHauiitHa AisUIBHICTE OpraHi3My 3acHOBaHa Ha 0Oe3nepepBHOMY
noroul iHpopmanii 3 30BHIIIHBOrO cepenoBuia. Came KUTTS 3aJ€XKUTh Bl TOTO,
HACKUIBKU YCHIIIHO MU BIAYYBA€EMO CBIT, B IKOMY PYXa€MOCH, 1 Ha CKIJIbKA TOYHO
11l BITYYTTS KEPYIOTh HAITUMU PyXaMH.

VY ceHcopHii ¢i310JI0TiT KITIOYOBUMH TOHATTIMH € peyenmop, opeau 4ymmsl,
CeHcopHa cucmema.

CneyianvHi opeanu abo KimuHU, IKi CHPUUMArOmMb HABKOIUWHI NOOPA3HUKU

(cmumynu) Hazusaromev peyenmopamu. Penientopu 3M1MCHIOIOTH TEPETBOPEHHS

eHeprii pi3HOMaHITHUX MOJIPa3HUKIB y crieli(PidHy aKTHBHICTh HEPBOBOI CUCTEMHU.
Opean wymms — 11€ KOMIUIEKC PELENTOPHUX Ta HEPELIENTOPHUX KIIITUH, K1
BUKOHYIOTh TOMOMIKHI (DYHKI[IT, TOKPAILYIOUH COPUIHATTS OJIPA3HUKIB.
[.M.CeuenoB B cBoiil npami “Pedrnexkcu romnoBHOro mo3ky”’, MucaBs, IO
“HCUXIYHAN aKT HE MOXE 3 ABUTHCH B CBIZOMOCTI 0O€3 30BHIIIHBOTO BIJ
YyTIMBOTO 30yMKEHHS . Bcsa cyKynnicms KIimMuH, AKI NPUUMArOms y4acme 6
CNPULIHAMI NOOPA3HEHb © NPOBeOeHi 30Y0HCEeHH, A MAKONC CEHCOPHI KIIMUHU KOPU
BEUKUX NIBKYIb 2071086H020 MOo3KY, 111, [laenoe ésajcas eOunoo cucmemoro, Ky

8iH nosHauus mepminom ‘“‘amanizamop’’. Peyenmopu — 1e nepugepuuna naHkKa

aHamizatopa. Agepenmni HeupoHu i NPOBIOHI WLIAXU CKIIAJIAI0Th NPOGIOHUKOBUL

8i00in aHaji3aTopa. 30HU KOPW BEJIWKHUX TIBKYJIb MO3KY, IO CHPUHMAaIOTh
30yIKEHHSI Bifl pPEUENnTOpiB, NPEACTaBISIIOTH COOOK YyeHmpaibHi 3aKIHYeHHs
aHaI3aTOPIB.

Ane Ha3Ba “aHanizaTop’ JIMIIE YaCTKOBO BimoOpaskae (yHKIIi, IO BOHU
BUKOHYIOTHb, 0O KpIM CHOPUWAHATTS 30BHINIHIX 1 BHYTPINIHIX MOApPa3HEHb 1 iX
aHaJI30M 3[IMCHIOIOTBCS CKJIaJHI MPOIECH CHHTE3y 1 TOMY OUIBII TOYHIIIE
BimoOpaxae CyTh TepMiH “‘CeHCOpH1 cuctemu’ . Tomy 11l TepMmiHu “aranizamop” i
“cencopua cucmema” BUKOPUCTOBYIOTh SIK CHHOHIMH.

CrtpykTypa 1 JiSTIBHICTh CEHCOPHUX CHCTEM JOCUTH ckianHa. [loapasHuku

BUKJIMKAIOTh 30Y/)KEHHS BIJIMOBITHOTO pEIENTOpa, SKE IepelacTbcsl B BHIIIL



i [IHC nekinbkoma nuisixamu. lle cneyugpiunuii tTa necneyughivnuii winsaxu

poBeNIeHHA 30y/KeHHs. Cneyugiunuti winax NpoBeAeHHs 30yIKEHHS BKIIOYAE:

1. peuentop
2. mepmwii 4yTauBUA HeHWpoH (po3mimenuii mo3a [[HC y cnumHHOMO3KOBHX
TaHITISIX, MIBMICALIEBOMY, SIPEMHOMY, CHIpaJbHOMY Ta IHIIMX TaHTJISAX
HEPBIB TOJIOBHOTO MO3KY, CITKIBIII OKa)
3. Ipyrui HeHpoH (CIMHHUMN, JOBracTuii a00 cepeIHiil MO30K)
4. Tpetiit HEWPOH — B 30poBOMY ropOi (MPOMIKHHUI MO30K)
5. 4UeTBepTH HEUPOH — MPOEKIliHA 30HA JJAHOi CEHCOPHOI CHUCTEMH Yy KOpi
BEITUKUX MIBKYJIb.
Kpim 1poro, B cepenHbOMy, CIIMHHOMY 1 JOBracTOMY MO3KY MPOXOJUTb
NEPEeKITI0YEHHS Ha IIUIAXH, [0 BEAYTh B IHII BIAJUIM T'OJIOBHOTO MO3KY, 30KpEMa,
B MO304YOK, pETUKYJISIpHY (opmanito Ta 1Hmi. [3 perukyngapHoi ¢dopmarii

30yIKEHHS TI0 Hecneyu@iyHux wiiaxax HagxOAUTh Yy BCl BIAJIIIM KOPU BEIHUKHX

HiBKYJIb.

AHani3 mnoApa3sHEeHb MPOXOJUTh y BCIX JAaHKaX CEHCOPHOI CHCTEMH.
[lepBuHHUMIT aHATI3 BITOYBAETHCS YK€ Y PEIENTOpaXx, sIKi pearyroTh JIHIIE Ha MeBHI
noapa3sHuKW. binkmn ckiagHuil  aHami3 BiAOYBa€TbCA Ha PIBHI  CIIMHHOTO,
OPOMDKHOTO MO3Ky. HaliOuibin cknagHuii aHami3 BiAOYBaeTbCsd y KOPKOBHUX
BIJIUIAX CEHCOPHUX CHCTEM, Yy MPOEKUIMHMX 30HAaX KOPU BEJIMKUX MiBKYJIb.
Curnamu, mo Haaxoasth y LIHC depe3 ceHCOpHI CHCTEMH, BUKOPUCTOBYIOTHCS
s peryisiuii (yHKIIA B OpraHi3aMi, B OJHHMX BHIIAJKaX, BUKIUKAIOYM HOBI
BIZINIOB1/l, B JAPYTUX — KOPETYIOUM MPOTIKaHHA HISUTBHOCTI, sIKa 31MCHIOETHCS B

JTAaHU MOMEHT.

2. 30poBa ceHCOpHA CHUCTEMA
30poBa CEHCOpHA CHCTEMa CIYXKUTb I COPUMHATTA 1 aHali3y BHIMMOI
yactuHu crekTpy (380 — 760 HM) CBITIOBUX ToApa3HeHb. [lepudepuanum

BIJIJIJIOM 111€1 CUCTEMH € ouHe s6ayko. Quue a6ayko — 1e chepuyHa Kamepa




niamerpoM Onu3pko 2,5 cM. CTiHKM OYHOro s0JyKa CKIIAIAlThCS 3 MPbox
000N0HOK:

¢ 306niwnsa gonoknucma (hibposna) — cxkinamaerbcs 3 OLIKOBOI 00OJIOHKH a00

cKlepu, sika CIiepely IEPEXO/IUTh B IPO30PY PO2i6KY,

¢  CYOuHHA — BUCTEISAE OYHE SI0ITYKO, MICTUTh KPOBOHOCHI CYJIWHHU, TIEPEXOUTH Y
BilIKO8e MINO 1 pAuOyHCHY 000JIOHK), 3 OTBOPOM — 3IHUYEIO,

¢ gHYympiwHA — cimKieka, Ha SIKIM 3HaXomAThcs (oropeuentopu (MAJTHUKH 1

KOJIOOYKH).

Aopo ounoco sbO1yKa CKIANAETBCS 13 KpUWMAaniukd, CKIUCMO20 Mmild,
nepeonboi Ta 3a0HbOI Kamep.

[HTEeHCUBHICTH MapanelbHOr0 CBITJIIOBOIO My4YKa MPOMEHIB, KU MpPOHUKAE
B OYHE SIOJIYKO, PETYIIO€ 3IHMIIS, Jlalll IPOMEHI MPOXOJATh uepe3 3aAN0OMII0IUY
cucmemy O4YHOro s0nyka (poriBka 1 KpUIITAIMK), (POKYCYIOThCS Ha CITKIBLI 1
BUKJIUKAIOTh 30Y/KEHHS penentopiB (maiudok 1 Koia0odok). OCHOBHUMH
3aJIOMJTIOIOUMMU CEPEIOBUIIAMU OKa € pocieka 1 Kpuwmaiux. 3a HOPMaJbHOI
3aJIOMJTFOIOYOT CHJIM CBITJIOB1 TTPOMEH1 ()OKYCYIOThCSI Ha CITKIBII, 10 3a0e3medye
scHe OaudeHHs o00’ekTiB. [lpu BpOmKEHIN Kopomko3zopocmi OKO BUSBISETHCS
BUJIOBXKEHUM Y TIO3[I0BKHBOMY HampsiMi, 300pakeHHs (OKYCYeThCs TMepen
CITKIBKOIO. BpomkeHa odanexozopicmb CHOCTEPIraeTbCsl y BUMNAIKY, KOJIU
300paxkeHHs  (oOKycyeTbcsi  mo3aay  CITKIBKA.  SBUIle  acmuemamusmy
CIIOCTEPITa€EThCsl y BUMAMKY, KOJIU pepakiiis HEOANHAKOBA y PI3HUX MepHuiaHax
OKa, TOJIl Ha CITKIBIII BUHUKAIOTh KPYI'M CBITJIOPO3CIIOBaHHA Yy (hopmi elimnciB i
JHIHA.

PeduekropHuii MexaHI3M 3 JIOIOMOI'OI0 SKOrO IIPOMEHI CBiTia, SKi

BUXOJATh 13 00’€KTa, (POKYCYIOThCSI Ha CITKIBIl HAa3WBalOTh akomoldayicro. llei

MEXaHI3M BKIIIOYA€ 3aJIOMJICHHS (pegdhpakyiro) cBiTaa. HopmalbHE OKO JIFOAWHU
TOYHO (HOKYCYE CBITJIO BiJ 00’€KTIB, IO 3HAXOMATHCSA Ha BIJACTaHI Bif 25 ¢cM 10
0e3MEeXXHOCTI. 3 BIKOM ISl 3JaTHICTh 3MEHIIYETHCS. 3MiHA 3aJIOMIIIOIOYOI CHIIH
KPHUIITAIMKA JIOCATAETHCS 3a JOMOMOIOIK 3MIHHM MOr0 KPHUBHW3HU. 301IbIICHHS

3QJIOMJIIOIOYOT  CHJIM  CIIOCTEPIraeThbcsl BHACHIIOK 30UIBIIEHHS  BHITYKJIOCTI



KpUIITAJTUKA TIPU CKOPOUYECHHI BiliIK08020 M '83d, SIKUW OCIAOIIOE BIlIKOBY 38 53K).
AxomMoparnis € peIeKTOPHUM MPOLECOM, SIKUU 3A1MCHIOETHCS 3a JOMOMOTOIO SIEP
OKOPYXOBOT'O HEpPBA.

Peryssiiss iHTEHCUBHOCT1 CBITJIOBOTO MOTOKY 3A1MCHIOETHCSA 3 JOMOMOTOIO
3MIHM JlIaMeTpy 3iHuyi — OTBOPY Yy palaykHiii 0000HIN. Y pailayxHiii 000IOHII
HasiBHI KpyroBi (IIMPKYJsApHI) 1 pamiaiibHi M s30Bi BosiokHa. [Ipu cxopodeHH1
[UPKYJISIPHUX HEPBOBUX BOJOKOH, IO I1HHEPBYIOTHCS TapacUMIATUYHUMHU
BOJIOKHAMH OKOPYXOBOI'O HEPBA, 31HUIIS 3BYXKYyeThCs. [Ipu cKopoueHHI pajiaabHUX
M’SI30BUX BOJIOKOH, IO 1HHEPBYIOTHCS CUMIATUYHHUMHU HEpBaMH, BiJIOYBAETHCS
po3MIMpeHHs 31HUIl. [{ilaMeTp 31HUII PETYII0E€ThCS PeISKTOPHO B 3aJI€KHOCTI BiJl
IHTEHCUBHOCTI 30BHIIITHBOT'O OCBITJICHHS.

Peyenmopu 30poBOi CEHCOPHOT cUCTEMU (nanuyku i KOaOOYKY ) PO3MIIICH1
Ha ciTkiBIi. [Tanu4ok Ha CITKIBIII MICTHUTBCS OuIbIe, HDK Koja0o4ok (120 mutH.
npoTu 6-7 MJH.), KpiM IIbOTO BOHU PO3MIilleHI HEPIBHOMIPHO. TOHKI BUTSTHYTI
NaJMYKU PIBHOMIPHO PO3MOAUICHI HA BCIA CITKIBI, KPIM YEHMPANbHOI AMKU
(orcosmoi’ nasmu), ne TepeBakalOTh BHIOBXKEHI KOHIYHI KomOouku. Tak, B
LEHTPAIbHIl SMIi KONOOYKM NyKe MIbHO yrmakoBadi (150000 Ha mm®), ws
YacTHHA CITKIBKH BiJIPI3HAE€THCS MAKCUMAJIBLHO BUCOKOIO TOCTPOTOIO 30DY.

®doTo ceHCOpHUM OUIOK — podoncuH, TICHO 3B’ SI3aHUM 3 MEMOPAHOIO JTUCKIB
naau4ok. BiH ckiamaerbes 3 Ouika oncuny Ta Xxpomodopa — ll-muc-peruHanto.
ITlin wac ocBiTiieHHs BiAOYBa€ThCs 130Mepu3allisas XpoModopa Ta pPO3IICTUICHHS
POJIOTICUHY Ha OICHH 1 TpaHC-peTuHaib. Jluiie y TeMHOBiN (a3i BiIHOBIIOETHCS
nornepenHs cTpykrypa Oinka. KombGouku MicTSITh OUIOK POAOICHH, 110 00’€IHYE
TPH MITMEHTH.

FOCWZDOWICI 30py BU3HAYAETHCS HANMEHIIIO0 BiI[CTaHHIO MIXK ABOMa

Kpamkamu, TpHU SKId BOHU CIPUKUMAIOTHCA OKpemo. HopmanbHe OKO JIOAMHU
po3pizHsie aBlI Kpanku Mg kyrom B 30-40 kyroBux cekyHa. ['octpora 30py,
BH3HAUEHA 32 CIElIaIbHOK TaOIUIEI0, TO3HAYAETHCS BIIHOCHUMU BETMYMHAMY, 1
HOpMajbHAa TOCTPOTa 30py TpHifHATa 32 OJMHUIKO (O3HA4Yae€ BIJCTAHb

JOCIIKYBaHOTO BiJl TaOJUIl B 5 METPIB, MPHU K1l rocTpoTa 30py Oyne cKiagaTu



OJIHY KyTOBY XBWJIMHY). MakcuMalbHa TOCTPOTA 30py 3a0e3MeuyeThes Y BHITAIKY,
KOJIM 300pakeHHs 00’ €KTa MOTPAIUISE Y LEHTPAIbHY SIMKY.

[Topsin 3 rOCTPOTOIO 30pYy BAXKIMBE 3HAUYECHHS Mae nepudepuyHuii 3ip ado
none 30py. [lone 30py — 1€ TPaHUI BUAMNMOTO MPOCTOPY, SKI CIPUAMAIOTHCS
HEPYXOMHM OYHHMM S0MyKoM. JIOCHI/DKEHHS TIONS 30pY TPOBOAWTHCS 34
JOTIOMOT0I0 TiepuMeTpa Epcrena 1 BU3Ha4aeThcss B rpagycax. HaiOimeie mose
30py AJig OUIOro KOJabopy. Mexi mosst 30py Jjisi OUTOro KOJIbOPY B CEPEHbOMY
CKJIaatoTh: BepxHs — 65°, Hikust — 75°, BHyTpimas - 65°, 3oBHimas — 90°. TTone
30py ISl KOJIBOPOBUX O0’€KTIB 3HAYHO MEHIIe, HDK Jisi Oumux. Ile 3ymoBieHo
TUM, IO KOJIhOPOBI 00’ €KTH CHPUHUMAIOTHCS BHUKIIOYHO KOJIOOYKAMH, SKI Ha
nepudepii CITKIBKU BIJCYTHI.

Konvopose 6aueuwnsi. B TOW e Yac OAIUYKH BOJOMIIOTH OUIBIIONO

YYTJUBICTIO /10 CBITJIA 1 30yIKYIOThCA MpU OUIbII c1abkoMy ocBiTiieHl. [lanuuku
MICTSTh TUIBKM OAMH 30pOBUH MIrMEHT, HE 3JaTHI pO3PI3HATH KOmip, 1
BUKOPUCTOBYIOTHCS TEPEBAXHO B HIYHOMY OadeHl. CHOpuUHHATTS MNaTWIKaMH
BIJIPI3HAETHCS MEHIIIOIO TOCTPOTOI0, OCKUTHKH MATTMYKHA PO3MIIIEHI MEHIII IIIBHO 1
IMITYJIbCH B1JI HUX MIIJaI0ThCsS KOHBEPTEHIIii, 10 3a0e31euye BUCOKY UYTIUBICTD,
HEOOX1IHY JIJIs1 HIYHOro OadeHHs. [Ipu 3MeHIIeH]1 KUThKOCTI CBITJIA, 110 HAIXOIUTh
B OUHE SI0JIyKO, YyTJIMBICTh PEIENTOPIB 30POBOI CEHCOPHOI CUCTEMH 3POCTAE 1 04l
aoanmyomspcsi 10 TeMHOTH. lle siBHIllE HAa3WBAETHCS “TEMHOBOIO™ aJallTaIli€lo.
Tomy nroguHa, TOTPANMBILIK 31 CBITJIOrO B TEMHE NPUMIIIEHHS, CIIOYATKY HIYOTrO
He 0auuTh, a nuie 3rooM (30-40 XBUIIMH) TOYMHAE PO3PI3HATH MIPEAMETH.
KonGouku MICTATH TpU 30pOBI MIrMEHTH 1 1€ MO03BOJISIE iM CHpUKAMATH
koip. Bonu 30yKyt0ThCsl TOJTOBHUM YHHOM TIPH ICHHOMY CBITHi. I[CHYe Tpu Tumm
KOJIOOYOK — “‘epBoHI”, “3eneHi” 1 “cuHI”, fKi BMINAIOTH Pi3HI MITMEHTH 1 3a
JAHUMU  €IEKTPOPI310J0TIYHUX JOCHIKEHb 30yIKYe€ThCS TPU  TMOTIWHAHHI
BUJMMOTO CBITJa 3 PI3HOIO JOBXKHMHOK XBWJIb. KOJIBOpOBUI 3ip MOSCHIOIOTH 3
MO3UIIT MPbOXKOMNOHEHMHOI Teopii, 3TITHO AKOI BIAYYTTSA PI3HUX KOJBOPIB 1
BIJITIHKIB BU3HAYAETHCS CTETIEHIO MOJIPA3HEHHSI KOXKHOTO TUITY KOJIOOYOK CBITIIOM,

10 BiJI0MBaeTheA B 00’ ekTa. Tak, HanpuUKIIaa, IpU OJHOYACHOMY 30Y/KEHH1 BCIX



TUIIB KOJOOYOK 1 3 OJHAKOBOI CWJIOI0 BHHUKAE BiAUYYTTA OUIOr0 KOJILOPY.
[TepBuHHE PO3PI3HEHHS KOJILOPIB 3A1MCHIOETHCS B CITKIBIII, aJi€ KIHIIEBE BIIUYTTS
KOJIbOpPY, SIKUU OyJae CHPUNUHITO, BU3HAYAETHCS IHTErPAIBHUMU (DYHKUISIMU
rOJIOBHOTO MO3Ky. IlepeBipka KOJIBLOPOBOTO 30pY 3IIHCHIOETHCS 3a JTOTIOMOTOFO
XpOMaTUYHUX TaOmuIb, nae TUGpPU HAHECEHI PIZHUMH KOJIhOpaMH Tiel XK
IHTEHCUBHOCTI.

IToBHa BiACYTHICTH 200 HEIOCTATHICTH KOJIOOUOK OyIb-SKOTO THUITY MOXE
NPUBOJIUTU A0 Pi3HUX (HOPM KOJILOPOBOI CIIIMOTH a00 aHOMAJILHOTO KOJIHOPOBOTO
BiquyTTsa. KosbopoBa ciinmora mnepenaeThcsi CMAJKOBO SIK pelleCHMBHA O3HaKa,
3B’s13aHa 13 X-xpomocomoro. Cepenl 4osOBIKIB OJMU3bKO 2 % HE PO3PI3HAIOTH
yepBOoHUU Kodip 1 6 % - 3eneHuil, y TOM Yac AK cepel JKIHOK aHOMaii
KOJIBLOPOBOTO 30pY 3ycTpivaerhes Tibku y 0,4 %.

Ilpocmopose cnputinamms. BiacTaHb 10 TNPEAMETIB BU3HAYAETHCS SIK
MOHOKYIAPHO, TaK 1 OIHOKYIApHO. BIHOKYISIpHUN MEXaHI3M Ma€ OUTbIIe 3HAUYCHHS
NIPY CIPUHAHATTI BIICTaHEH 710 5 M.

Ha citkiBoi 00’€KT BiIOOpaXeHUH B 3MEHIIEHOMY 1 IEPEBEPHYTOMY
BUTJISI/IL, aje 1€ HE 3aBaka€ NPABWIBHOMY CHPUMHSTTIO, OCKUIBKM KIHIIEBE
dbopmMyBaHHS 300paKeHHS BiIOYBAETHCS Y KOP1 TOJIOBHOTO MO3KY. IMITynbC, sSKuit

BUHUKAE B pELENTOpax IMepeAaeTbcsi B KOPY BEIUKHUX MIBKYJIb cHeyu@iunum

HepeosUM wiiAxoM TIPOBEIeHHs IMITyJibey. [lepii aBa HEHpPOHU 30pOBOI CEHCOPHOT
CUCTEMU 3HAXOAAThCSA B CITKIBII. HepBOBI BONOKHA Apyroro HellpoHa B CKJaIl
30pOBOTO HEPBY BHUXOJATh 3 OYHOrO s0JIyKa 1 MNPOXOJAATh 10 OIYHOTO
(TaTepanbHOro) KOJIHYACOro Tifa (TpeTiii HeHpoH), 3BiIKH iHGOpMAIs MOXKe
HAJXOAWTH 10 KOPH BEIMKUX MIBKYIh (YETBEPTHUH HEUPOH), BEPXHIX TOPOMKIB
YOTUPUTOPOKOBOTO TiJIa TPOMIXKHOTO MO3KYy. UeTBepTuil HEHPOH 3HAXOIUTHCS B
NOTWJINYHIHN 0711 KOPH BEJIUKUX MiBKYIIb.

MGTOI[Hi BHU3HAYCHHS I'OCTPOTH 30PY, KOJIILOPOBOI'O 6aquH;1, I1IOJIA 30pPY.

3. CiryxoBa i BecTHOYJ/ISIpHA CEHCOPHA CHCTEMA



Byxo ccaBuiB mpeacrabisie co0OW OpraH BiAYYTTSA, M0 MICTUTh
MEXaHOPEIENTOPH, SKI YYTJIMBI JO CHUJIM 3€MHOTO TSDKIHHSA, 10 MEPEMIIICHHS B
IPOCTOP1 1 10 3BYKOBUX KOJIMBaHb. PyX 1 MOJOKEHHS T'OJIOBU BIAHOCHO HANPAMKY
CWJIM 3€MHOTO TSOKIHHS (DIKCYETHCS 8eCMUOVIAPHUM Anapamom, SSKAi CKIIaIa€ThCs

3 NIBKOJIOBUX KAHAAIE 1 NBOX HEBEIUKUX MIUEYKIE — KDV208020 1 08AIbHO20.

Cryxosuil anapam po3MIIICHUN Y 3A8UMKY.
Byxo nroauHu CKIagaeThes 3 TPHOX BIIUIIB — 308HIUHBbOO, CEPEOHbO2O i

BHYMPIWHBLO20 B8YXAd. 308HIWHE BYXO CKIIAJIA€ThCAd 3 BYIIHOI PAaKOBUHH, SKa

dbokycye 1 Hampapisie 3BYKOBI XBHJI, Ta 30BHIITHBOIO CIyXOBOI'O XOAYy. 3BYKOBI
XBUJIl BUKJIMKAIOTh KOJMBaHHS OapaOGaHHOI MEPETUHKHU, SKa BIAUISE 30BHILIHE

BYXO B1Jl CEpeaHbOro. B cepednvomy 6yci 3HaXOAATHCS TPU CIYXOB1 KICTOUKH —

MOJIOMOYOK, KO08AONO 1 cmpeMminye, SKlI TEpPENarTh KOJUBAHHS OapabaHHOi
nepemunKy Ha TEPETUHKY O0B8AIbHO20 6iKHA, KA BIIJIIAE CEpEAHE BYXO Bif
BHYTpimHbOrO. [Ipy IbOMY 3BYKOB1 KOJIWBAHHS, MPOXOISYH YE€pPE3 CEPEIHE BYXO
miACWIIOITECS Yy 50 pasiB 3aBASKH CHUCTEMHU BaXKEINiB, IO YTBOPIOETHCS

CIIyXOBUMH KICTOUKAMU. BHympiwHe 8yxo BKIIOYAE CKJIAJHY CHUCTEMY KaHATIB 1

MOPOXKHUH, 10 YTBOPIOIOTH KICMKOBUU AAOipuHm, 1 3alOBHEHUX PIAUHOIO —
nepunim@oro; BCEPEIWHI KICTKOBOTO JAOIPUHTY 3HAXOAUTHCS HepemuHuamuil
N1aOipuHm 3alIOBHEHUN eHO0iM@Oor0 1 MICTIThCA UYTJIMBI penentopu. Peyenmopu
CIIyXOBOi CEHCOPHOi CHUCTEMHU (BOJIOCKOBI KJIITHHM) 3HAXOIATHCS B KOPMIEBOMY
opeani, AKUW PO3MIIICHUN Ha OCHOBHIU MemOpaui B TIOPOXKHUHI CEPEIHbOI
CXO[MHH, a PEIeNnTOpu BECTHUOYISIPHOI CEHCOPHOI CHUCTEMH — B 08AIbHOMY 1
Kpyenomy MillleuKax (Miueuxy i mamouyi) Ta amnynax MBKOJIOBUX KaHATIB.
CiryxoBa CeHCOpHA cHUCTeMa

Mexanizm nepedaui 38yK08uUX KOIUB6AHL. 3BYKOBI KOJNMBAHHS HAIXOMISTh

4yepe3 BYIIHY PAKOBHUHY 1 30BHIIIHINA CIIYXOBHUH MpoXia Ha 6apabaHHy MEPETHUHKY,
sgKa Tepelae iX Ha CIyXOB1 KICTOYKH, a BOHH, JIIOYM SK BaKesl, MEPenaroTh
KOJIMBaHHS Ha MeMOpaHy OBaJbHOTO BiKHA. 3BIATUIA KOJMBAHHS MEPENAIOThCS
nepwiiMdi HUKHIX (OapabGaHHUX) CXOAIB 1 BIAMOBIIHO OCHOBHIU MeMOpaui.

OcHoBHa MeMOpaHa KOJIMBAIOYUCh BUKIWKAE 30YIKEHHA PO3MIIIEHUX B HI



8010cK08uUx KuimuH (PEUENTopiB) Kopmicso2o opeary. 30yIKeHHSI BUHUKAE, KOJIU

BOHU BOJIOCUHKH TOPKAIOThCS nOKpusHoi memopanu. 1le 30y1KeHHs nepeaaeTbes
B [JHC. Onucanuii nuisx mnepenadi 3ByKOBUX KOJIMBaHb HA3UBAIOTh NOGIMPIHONO
nposionicmio. 3ByK MOXKE HAJXOIUTH JI0 3aBUTKa O€3MOCepeaHbhO Yepe3 BIOpaIliro
KiCTOK uepena. Take siBUIe HA3UBAIOTh KiCMKOBOIO NPOBIOHICMIO.

Cneyugiunuii Hepgosuli uLisx CIyXOBOT0 aHamizaropa. KimiTuHM mepmmx

HEHPOHIB CIYXOBOi CEHCOPHOI CUCTEMU PO3MIIICH] B CHIpAIbHOMY 8Y3ii, NPYTOTO

— B 0082acmomMy MO3KY, TPETbOTO — B MeQialbHUX KOMIHYACUX Miiax, YeTBEPTOro

— Y HUJICHIX 20pOuKkax 4omupucopbKo8020 miid, YA Y CKPOHESil Hacmyi KOPH

BEJIUKUX MIBKYJb T'OJJOBHOTO MO3KY.

CopuifHAITTS. 3BYKY TIOSICHIOETBCS HA OCHOBI PE30HAHCHOI  Teopii
I'. 'emronbia. 3ByKOB1 KOJMBAHHS PI3HOI YAaCTOTH, IO NEPENAIOTHCS B 3aBUTKY
4yepe3 3BYKOMPOBITHUN amapar, BUKIUKAIOTh B HACHTIJIOK PE30HAHCY KOJMBAHHS
PI3HUX BOJIOKOH OCHOBHOI MeMOpaHu. Ha choroini BBakaroTh, 110 PE30HYIOTh HE
BOJIOKHA OCHOBHOi MEMOpaHH, a CTOBOYp PIAMHM, IO 3HAXOIUTHCS B 3aBHTIII, 1 IIi
KOJIMBAHHS MEPENAOTHCS O BOJTOCKOBUX KIIITHH OCHOBHOT MEMOpaHHU.

Byxo moaunau cripuitmMae 3ByKOBI KOJMBaHHS 3 4acToToro Bix 10 g0 20 THcC.
I'n, cobaka — 40 tuc I't, netroui mumii — 100 Tuc. I'n. YacToTa 3ByKOBUX KOJIMBaHb
mosicbkol MmoBu ckiaaae Big 500 qo 3000 I'n. Cuna 3ByKy BU3HAYaEeThCS B Oellax
a6o nenumbOenax (0.1 Gena). Jliama3oH CWIM 3BYKIB, IO CHOPUNMAETHCS JIFOIMHOIO
ckianae Big 1 go 140 menuben (xiq MexaHiuHoro roguuauka 20 ab, mrym npu pyci
tpamBas 70-75 nb, cuna 3Byky rpomy 120 nb). Iopir BiguyTTs 3BYKY AJi PI3HUX
3BYKOBHX YacTOT HEOJHAKOBUH 1 Hailkpauuii B aiama3zoni Bix 1000 zo 5000 I'm.
CrnyxoBa CEHCOpHa CHCTeMa JOCHUTH J00pe aJanTyeThCs, 3MIHIOIOYHA TIOPOTH
YYTJIMBOCTI B COTHI 1 HaBiTh MUIbHOHM pa3. UyTnuBICh ByXa JIOAMHHU JO 3BYKIB
PI3HUX YaCTOT BU3HAYAIOTh METOAOM aydiomempii.

TouHicTh BU3HAUYEHHS MICLS 3HAXOHKEHHS JKepena 3BYKY JOCHTh BHCOKA
(1-2°) npu GinaypansHOMy crpuiiHSTI 3BYKY i 3HauHo Memma (5-10°) mpwm

MOHOYPAJILHOMY.



4. BectuOyJIIpHA CEHCOPHA CHCTEMA.

OyHKIIT BECTUOYIAPHOI CEHCOPHOI CHUCTEMU TNOB’si3aHI 3 BIUIMBOM Ha
OpraHi3M MEXaHIYHHMX MOJAPA3HUKIB: J1i CHJIM 3€MHOr0 TSKIHHS Ta MPUCKOPEHHS
IPSIMOJIIHIHOTO 1 KOJIOBOTO XapaKTepy IPH 3MiHI MOJT0KEHHS TOJI0BU a00 BChOT'O
Tina. B amapaTti mpuUCiHKY Ha JTHI MAaTOYKMA 1 HA BHYTPINIHIM CTIHIII MilIeyKa
NPHUCYTHI TaK 3BaHI CTaTWU4YHI TOPOKKM B 00JACTI SKUX PO3MIIIEHI PEIEeNTOPH
(BOJIOCKOBI KJIITHHH), 110 MEPEIUNTAIOTHCA 3 OMOPHUMHM KIITHHAMU. BakiuBoro

YACTHHOIO CIIPUHMAIOUOro amapary MNpUCIHKA € omonimosuil npunad. B HboMy

BOJIOCKH OITIOPHHUX KJIITUH HCpCHJIiTaIOTBCH pa3oM 1 CKIICIOKIOTBCA, YTBOPHOIOYHU

IIUIBHY TUTACTUHKY — OMOAimo8y memoOpany, Ha TOBEPXHI SIKOI 3HAXOISThCS

OTOJIITOB1 KPUCTAIH (COJII BYIJIEKUCIIOTO 1 POCHOPHOKHUCTIOTO KAJIBIIIIO).

[Tix giero cuiM TSOKIHHS NMPU TIEPEMINIEH] Tija ado pyXiB rOJ0BU OTOIITOBA
MeMOpaHa MOK€ BUIBHO NEpPEMIIIATHCh B €HIodIM(i Milleuyka ab0 MaTOUYKH 1
3MIACHIOE PI3HUN THUCK HAa PELENTOPHI KIITUHU (BOJOCKOBI KIITHHH ) B PI3HUX
JaCTHUHAX CTATHYHOTO ropOka. TMM caMuM 3MIHIOETHCS XapaKTep CUTHamI3aIii Bij
amapary IpHCciHKa B IIEHTPAIbHY HEPBOBY CHCTEMY.

[1iBKO/IOBI KaHAJIM pO3TAIOBaHI y TPbOX IUIOHIMHAX: OOKOBHH — Yy
TOPU3OHTANIBHIN, BEPXHIN — Yy PpOHTANBHIH 1 3a7H1H — Yy caritajibHiil. Ha koxxHOMY
KaHaJl PO3MIIICHE PO3IMIMPEHHS — amnyra. Y AUISHIL aMIyJd po3TalloBaHI
amMnyaapui epebinyi, 10 CKJIaaAy SKUX BXOJATh YYTJIMBI BOJOCKOBI KJIITHHHU.
Bojokcu mux KIITUH OTOYEHI B’SA3KOI0 PEUOBHMHOIO, siKa (QopMye aMmyJsipHUN
(IparaucTuil) Kymoj, IO 3JAaTHUM KOJMBAaTHUCh MPH 3MIHI THUCKY €HAOoNIMbU y
MiBKOJIOBUX KaHanax. [1i7 BIUIMBOM KyTOBOT'O MPUCKOPEHHS (00epTaHHS TOJIOBH) Y
aMITyJIax 3MIHIOEThCS TUCK €HAoTiM(du, 1m0 1 BUKIMKAE TOAPA3HEHHS PEIENTOPiB
MIBKOJIOBUX KaHAIB.

[lepmmii Helipon cneyugiunoco Hep808o2o uiLiAxy TPOBEACHHS IMITYJIbCIB

BECTUOYJISIPHOT CEHCOPHOI CHCTEMHU PO3MIIICHUN B BeCMUOVIAPHUX 2aH2IAX.

BectuOynsipanii HEpB NPUETHYETHCS O CIYXOBOTO 1 B HOro CKJa/li BXOAUTH B

doszacmuil MO30K, 1€ 3HaAXOAUThCS IPYTruid HEHUpoH. [lai iMITyJIbC 171€ 10 TPEThOTo

HEHpoHa, KU 3HAXOAUTHCS 8 30posux 2opbax. YeTBepTHil HEHPOH PO3MIILIEHUN B




CKPOHeGIi Yyacmyi KOPYU BEJIMKUX M1BKYJb. BecTuOysipHa CEHCOpHA CUCTEMA TICHO

OB’ s13aHAa 3 MO30YKOM, SIKHI peryitoe ii pyHKI[IOHAIbHUI CTaH.

Pednekcn, sKi BUKIMKAHI TOIPA3HEHHSIM PELENTOPIB BECTHUOYISAPHOI
CEHCOPHOI CHCTEMH, MAalOTh Ba)XJIMBE 3HAYCHHS ISl aHaIi3y IMOJIOKEHHS 1
MEPEMIIICHHS T1JIa B IPOCTOPI, ISl MATPUMAHHS PIBHOBArd 1 3MiHU TOHYCY M’ SI31B
(BecTHOYIOCTIMHAIIBHI), a TAKOX BIUIMBAIOTh HA BereTaTuBHI GyHKIIT (BeCTHOYIO-
BeretaTuBHl). [lpm  moapasHeHHI CHIOK TSDKIHHS YW MPUCKOHEHHSM
IPSAMOJIIHIHHOTO PYXY PEIENTOpiB MillledKa 1 MaTOYKH CIIOCTepiraroThes “aidTHI
pednekcu”, BUSABJICHI TMpU MBUIAKOMY Tigiomi 1 cmycky. Ilpu msomy
CIIOCTEPITaeThCs peQUICKTOPHE MiABUILECHHS TOHYCY 3TMHAYIB KiHI[IBOK, Tyiy0a i
IMi, KpIM TOTO 3HIKYETHCS TOHYC iX po3ruHadiB. Ha mowaTtky migiiomy 1 mpu
3aKIHYEH1 CIYCKY MPOXOJUTh 3TMHAHHS KIHLIBOK, IIHi 1 TyayOa, a Mpu 3aKiHYEH1
iAoMYy 1 Ha IOYATKY CITYCKY - iX PO3THHAHHSL.

[Ipu xyroBomMy 1 mpuckopeni Kopiomica mHOApa3HIOIOTHCA PELENTOPU

MIBKOJIOBUX KaHAIIIB, BUHHUKAE Hicmaem ounux s6ayk 1 romoBu. Kpim HicTrarmy

ouel 1 TOJIOBH TiJ] Yac 1 Mmiciisi 00epTaHHS CIIOCTEPIraeThbes 3MiHA 1 MEPEPO3MOILT
TOHYCY M’s31B 1, SIK HACIIJIOK, JIOJIMHA HE 3aBXIU MOXKE WTH TPSMOIIHIMHO 1
BIAXUJISIETbCSI B CTOPOHY Ha SIKIH 3MEHIIYEThCS TOHYC M’si31B. Takox MpH
NOJIpa3HEeH1 PEUENTOPIB BECTUOYIISIPHOI CEHCOPHOI CUCTEMU B OpraHi3Mi MOXYTb
CIOCTEPIraloThCsl BEreTaTUBHI pe(IIEKTOPHI 3pYILIEHHS: 3allaMOPOUYCHHS, HYJ10Ta,

MOYEPBOHIHHS LIKIPH, BUAUICHHS MOTY.

5. PyxoBa ceHCOpHa cucTeMa

PyxoBa cencopna cuctema Oe3mocepeqHhO BimoOpakae poOOTYy pi3HUX
JTAHOK OIOPHO-PYXOBOTO amapary, BOHa iHPOPMYE, 3a TUIIOM 3BOPOTHOIO 3B’SI3KY,
IHHC mpo creninb CKOPOUYEHHS YU pO3CTa0JICHHS M’ 131B, IPO KYT 3THHAHHS JAHOK
TiJIa y Cyriobax, mpo Mipy HaTATY 3B’SA30K 1 CYXOKWIb. He3HauHa iMITy IbCALIiS BiJT
PEIeNTOpPiB pPyXOBOI CECHCOPHOI CHCTEMH B CTaHi CIIOKOI0 3a0e31euye miqTpUMaHHsI
TOHyCy M’si3iB. IIpu BiZCYTHOCTI 3BOPOTHHIX 3B’SI3KiB U€pe3 PYXOBY CEHCOPHY

CHUCTEMY PI3KO MOPYIIYEThCS KOOpAHHAIlS pyXiB. [Ipo posib M’s130BOi UyTIUBOCTI



(““TeMHOBOI'0 M’SI30BOT0 BIAYYTTS ) JUIsl KOOpJAMHALIL pyXiB Ta Oro 3Ha4YE€HHS AJis
POCTOPOBOTO CIPUMHATTS HABKOJIHIIIHLOTO CBITY 3BepTaB yBary ime [.CeueHoB.
Mexanopenentopu (IpONpiOPEUENTOPU) PYXOBOI CEHCOPHOI CHUCTEMU
3HAXOMSITHCS B CYXOXKHJIKAX, Cyra000BO-3B’SI3KOBOMY  amapari 1 M’s3ax. Ycix ix
HNOAUIAIOTE HA TPU THITU: HEPBOBO-CYX0diCcUIK06I eepemena (minoys Ionv0oxci),
minoyss  Tlauuini  ma  Hep8oBo-M 53061  Gepemena 3  BHYTPIIIHIMH

(inTpady3aqbHUMH) M’SI30BUMH BOJOKHaMU. Tinbys [onvdoci — 1€ TPOCTe

po3raiy>KeHHs 3aKiH4eHb a(epeHTHUX HEPBOBUX BOJIOKOH, $KI pPO3MIIIEHI B

CYXOXKHWJIKaX 1 4aCTKOBO B M’ SI30BHX BOJIOKHaX. [invysa Ilauyini — 1€ HEPBOBI

3aKIHUEHHS, K1 po3MileHl B ¢aciisix, Ha Cyrjo0OBUX MOBEPXHAX 1 CYrJII000BHUX

CyMKax Ta cyXoxuikax. OcoOauBi M’s130B1 BOJIOKHA — HEPBOBO-M 53081 gepemend,

Kl MICTATh 1HTpady3ajbHI BOJIOKHA, $KI BIAPI3HSIOTBCS Bl 3BUYANMHHUX

(excmpadghysanbnux) M’S30BHX BOJIOKOH MEHII BHPaKEHOIO IMOCMYTOBAHICTIO,

OJTHUM KIHIIEM TMPHUKPITUTIOIOTHCS A0 MEPHUMi3ii0 3BUYaHOTO M’ SI30BOT0 BOJIOKHA,
IpYyrUM — 10 cyxokuika. Taka dikcarisi 3a0e3nedye HAmpy>XKEHHS 1 3MiHY
TOBIIMHU IEHTPAIbHOI YAaCTHHU 1HTpa(y3aqbHOTO BOJOKHA TMPU PO3TATHEHI
(po3cnabinenHi) ekcTpady3aabHOTO BOJIOKHA.

Tinerg Tombmki 1 [Maddini 30yKYIOTBCS TPH CKOPOYEHHI M’SI31B, 3MiH1
KyTa 3TMHaHHS Yy Cyriodax, a iHTpady3aibHI BOJOKHA — MEPEBAXHO IMpHU
po3cnabneni (po3raryBanHi) mM’s3iB. Omke, B IHC mocrynae indopmaiis npu
OyIIb-SIKOMY CTaH1 CKEJIETHUX M’ S31B.

Apnanranis B M S30BHMX BOJIOKHAaX PYyXOBOIO amapaTy BUpaK€Ha JOCHTb
cmabo. Taka 0coOJMBICTH PyXOBOI CEHCOPHOI CHUCTEMU (0 HE3HAYHOI ajamnTariii)
Ma€e TIeBHE OI10JOTiYHE 3HAYEHHS, OCKUIBKH pan M’s3iB Ge3mepepBHO
(GYHKITIOHYIOTh Ha TPOTs31 06araTbOX XBWJIMH 1 HaBiTh ToAuH. Akmo 0 pyxoBa
CEHCOpPHAa cHCTE€Ma JEerko aJanTyBajach, TO 3HWKEHHS IOPOTiB YYTIUBOCTI
nopyuryBajgo 0 HopMajabHe 31HCHEHHS 3BOPOTHHUX 3B’ SI3KIB 1 KOOPIMHAIIIIO PYXIB.

[Topir 30ymmuBocTi iHTpady3anpHux BepereH perymoerbess LHHC. o
CKEJIETHUX M’ 5I31B MIAXOAThH JBa TUMU a(EepEeHTHUX HEPBOBUX BOJIOKOH: alibda-

BosiokHa (ix ~ 70 % ) 1 rama-BosokHa (ix ~ 30 % ). Immynbcu, 110 HAAXOAATH Bijl



MOTOHEHPOHIB 1O aibda-BojJOKHAX (miamerp 9-13 MKM) , BHKIMKAIOTh
CKODOUCHHS M’s3y; IMIYJIbCH BiJ] Tama- BOJOKOH (miamerp 3-6 MKM) He
BUKJIMKAIOTh 3arajJbHOTO CKOPOYCHHSI M S31B, @ BUKJIMKAIOTh CKOPOYCHHS TUTHKH
iHTpady3aTpbHUX BEpPETEH, MPUTHIYYIOUW 30yIJIUBICTH PEIENTOpPIB PyXOBOI
CEHCOPHOI CUCTEMH.

30y/KeHHST PEIENTOPIB PYXOBOI CEHCOPHOI CHUCTEMHU TEPENaEThCs IO

adepeHTHUX BOJIOKHAX CHeYU@IUHUM Hep8OsuUM WIAXOM IO TIEPIIOro HEHWpoHa,

SKUW pO3MIIIEHUN B CIIMHAJIIBHUX TaHTIisX. Jpyruil HepoH MOXKe 3HaXOIUTUCH B
CIIMHHOMY, JOBractoMy abo cepeiHbOMy MO3KY. Tperiii HelpoH po3MillleHHi B
30pOBUX TopOax 1 4YeTBEPTUH HEUPOH - B MEPEIHIN IEHTpaTbHINA 3aKpyTIl KOpU

BEJIMKUX MBKYJIb.
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