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Tema gekuii: @®I310JI0I'ISI CEHCOPHUX CUCTEM

[1nan nexuii:

1. Berym.

2. 3aranbpHe ySBICHHS PO CEHCOPHI cucTeMu. Teopist BioOpakeHHS B
JUSITTBHOCTI CEHCOPHUX CHUCTEM.

3. Buenns LII ITaBnoBa mpo aHai3aTopu.

4. Tlpunuunu 6ynoBu Ta GpyHkIii ananizatopis. Kinacudikaris Ta ocHOBHI1
BJIACTUBOCT1 PELENTOPIB.

5. 3opoBa, ciyxoBa, BECTHOYJISIpHA Ta PyXOBa CEHCOPHI CUCTEMHU.

o

Ponb ceHcopHUX cHCTeM MPU CIOPTUBHIN A1SITBHOCTI.
/. BucHoOBOK.

Jlekirist po3paxoBaHa Ha 2 aKkaJIeMI4H1 TOAUHHU.

HapuanbHi Ta BHXOBHI I[UIi: PO3TJSHYTH OCHOBHI MPHUHIIUIK CTPYKTYPHO-

(GYHKIIOHAIBHOI OpraHizaiii CEHCOPHUX CHUCTEM, (i310JIOTIUHI XapaKTePUCTUKHU
PELENTOPHOT0, MPOBIAHOIO Ta ILEHTPAIBHOIO BIJAUIIB, POJIb CEHCOPHUX CUCTEM Y
CIIOPTUBHIN JISIIBHOCTI.

MarepianbHe 3a0€3MeUeHHs: Ta0IuIll, CIal i, MyIbTUMEIIHHI Mpe3eHTallii.

Koopaunariiiina IisUIBHICTh OpraHi3My 3acHOBaHa Ha Oe3lepepBHOMY IOTOII1
iH(dOopMaIIii 3 30BHINTHLOTO cepenoBuina. CaMme KUTTS 3aJ€KUTh BiJl TOTO, HACKUIBKU
YCHIITHO MU BiTYYBAEMO CBIT, B SIKOMY PYXa€MOCh, 1 Ha CKUIbKA TOYHO IIl BITUYTTA
KEepYIOTh HAIIUMH pyXaMu. MU YHHUKAaeMO 3arpO3JUBUX MOJIPA3HUKIB — HEUMOBIPHOT
CIeKH, 3BYKIB a00 3amaxy Xmkaka — 1 mpariemMo 70 KoMdopTy 1 Ojaromosrydqus.
3MaTHICTh BiTYYBaTH 1 PyXaTUCh — 1€ JBI OCHOBHI BJIACTHUBOCTI BCIX JKHBHX
oprasi3MmiB. A€ iCTOTH, Ki MAaIOTh HEPBOBY CHCTEMY, B CBOIl 3/IJaTHOCTI BiJ4yBaTH 1
PYXaTUCh CYTTEBO MEPEBAXKAIOTH OLTBIIT MPOCTI OPTaHi3MH.

CremiansHi opranu a00 KIITHHU, SKi CIPUHAMAIOTh HABKOJUIIHI TOJIPA3HUKHU
(cTUMyNM) Ha3UBaIOTh pelenTopamMu. IMOylnbcH Bl pelenTopiB Mo adepeHTHUX
BojiokHax moctynaioTe B I[HC. Jlume 3aBasku iHGoOpMarlli, 110 JTOHOCHUTHCS
OpraHaMH pelerniii, MOXXYyTh 3[1MCHIOBATUCH SIK MPOCT1 pedIeKCH, TaK 1 PI3HI aKTH

MMOBEIIHKHU 1 ICUXIYHOI AISLJILHOCTI.



[.M.CeuenoB B cBoiii mpaii ‘“Peduiekcu ToJIOBHOTO MO3KY”’, MHCaB, IO
“MCUXIYHUN aKT HE MOXE 3 SIBUTUCH B CBIJOMOCTI 0€3 30BHINIHBOTO Bijl UyTJIMBOTO
30ymkeHHA”. Bed CyKymnHICTh HEHpOHIB, $IKI NPUHAMAalOTh ydacTb B CHPHMHATI
MOApa3HEeHb 1 MPOBEACHI 30Yy/KEHHS, a TaKOX CEHCOPHI KJIITUHU KOPHU BEITUKHX
MiBKYyJIb rojioBHOro Mo3Ky, LII. ITlaBioB paxyBaB €IUHOIO CHUCTEMOIO, SIKY BIH
MO3HAUYUB TepMiHOM “anHamizaTtop”. Pementopu — 1e mnepudepuyHa JiaHKa
aHamizatopa. AdepeHTHI HEHpOHU 1 MPOBIAHI NUISAXU CKIAIaIOTh MPOBITHUKOBUN
BIIJIT aHadi3aTopa. 30HM KOPH BEJIMKUX MIBKYJb MO3KYy, M0 CIPUNMAIOTh
30y/DKEHHST BIJ] PEUENTOpPIB, MNPEACTABISAIOTH COOOK IEHTpadbHI 3aKIHYCHHS
aHai3aTopIB.

Ane Ha3Ba ‘“‘aHanmizaTop” JMIIE YacTKOBO BiloOpaxkae (QyHKIIi, 10 BOHHU
BUKOHYIOTb, 00 KpIM CIIPUHHSATTS 30BHIIIHIX 1 BHYTPILIHIX MOJPA3HEHb 1 iX aHAII30M
3MIMCHIOIOTHCS CKJIAJIHI MPOIECH CHUHTE3Yy 1 TOMY OUIBII TOYHIIIE BioOpa)xae CyTh
TEpMiH “ceHcopHIi cucteMu”. Tomy 11 TepMiHU “‘aHanmizatop” 1 “‘ceHcopHa cucrema’
BUKOPUCTOBYIOTh SIK CHHOHIMH.

CtpykTypa 1 AiSUIBHICTH CEHCOPHHMX CHCTEM AOCHUTh ckiaaHa. [lompaszHuxu
BUKJIMKAIOTh 30y/H)KEHHS BIIMOBIIHOTO pEIENTOpa, SKE MEPEAAEThCS B BUIII BTN
HHHC nexinpkoma mnoisixamu. lle cmenudiunuii Ta HecnenuiuHUN IULSIXH
npoBeaeHHs 30yKxeHHs. CrienudiaHuN TUISX MPOBeACHHS 30YKESHHS BKIIOUYAE:

1. peuentop

2. nepmwmii wyTuBui HelipoH (mo3a LIHC, cnunanbHi, speMHi, criipaibHi Ta 1HIII

TaHTJII] YepEImHO-MO3KOBHUX HEPBIB)

3. npyruit HeiipoH ( CHMHHUH, TOBracThil ab0o cepenHiii MO30K)

4. TpeTiit HEHPOH — B 30pOBHX ropOax (MPOMIKHUIA MO30K)

5. 4YeTBEepPTHl HEWpPOH — MPOEKIliifHAa 30HAa JaHOlT CEHCOPHOI CHUCTEMHU KOpPH

BEJIMKUX TiBKYJIb.

KpiMm 1mporo, B cepenHbOMy, CIMHHOMY 1 JIOBracTOMY MO3KY TIPOXOJIUTH
MEPEKITIOYCHHS Ha MIISXH, 10 BEIyTh B 1HII BTN TOJIOBHOTO MO3KY, 30KpeMa, B
MO304Y0K, PETHKYIApHY (popmarliro Ta iHmr. A 3 peTukyaspHoi popmartii 30ymKeHHS
Mo Hecnenu(pIYHUX NUIAXaX MPSMYE Y BC1 BIAAUIM KOPU BETUKHUX MIBKYJIb.

AHani3 moapa3zHeHb MPOXOAUTH Y BCIX JJAHKaX CEHCOPHOI cuctemu. CUTHAIH, 110

noctynatoth B [[HC udepe3 ceHCOpHI cCHUCTEMH, BUKOPUCTOBYIOTHCS JJISl PETYJIsIii



¢GyHKI B OpraHi3mi, B OJJHUX BUIAJKaX, BUKJIUKAIOUMW HOBI BIJIMOBIAl, B IPYTUX —
KOpEryr4u MPOTIKaHHS AISUTBHOCTI, SIKa 3/[INCHIOETHCS B JaHUN MOMEHT.

B 3anexHOCT1 BiJl po3TaulyBaHHS B TUII 1 XapakTepy COpUMMAIOYMX MOJIPa3HUKIB
BC1 pEeUENTOpHU JUISATh HA TPU TUIIU:

1. ekcrepopenenTopu, U0 pearyoTh Ha MOAPA3HEHHS, K1 IOCTYyNal0Th 13

30BHIIIHBOTO CEPEOBUIIA (3BYK, CBITIIO).

2 .IHTEepOpeuenTopu — CHOPUNMAIOTh MOAPA3HEHHS, SKI MOCTYNAKTh 13
BHYTPIIIHBOT'O CEPE/IOBUIIA OpPTraHi3My ( bapoperenTopu, XeMopeLenTopH )

3 .mpompiopenenTtopu — CHOPUNMAIOTh MOJpPa3HEHHsS, SKI IOB s3aH1 3
MOJIOXKEHHSM T1J1a 1 pyXOM YacTHH Tij1a Ta CKOPOUCHHSIM M S31B.

KnacugikyroTs Takox 111€ peenTopu 3a NpUupoI0t0 Moipa3HuKa: (i3uyHi,
XIMIYH1, MEXaHI4H1 1 T.II.

CeHCOpHI CHCTEeMH MAalOTh s BIACTUBOCTEW: ajamTallis, cymallis, ipajiaris,

THAYKIS, cinioBi nporecu. [lpuknany...

30POBA CEHCOPHA CHUCTEMA

30poBa CEHCOpHA CHCTEMA CIIYKHUTh ISl CIIPUIHSATTS 1 aHai3y BUAMMOT YACTHHU
crektpy (380 — 760 uM ) cBiTiIOBUX Toapa3HeHb. [lepudepuunnm BigauIoM I1i€l
cucTeMH € ouyHe s10;1yko. OuHe sS01yKo — 11e cheprudHa Kamepa jaiameTpom Ot 2.5
cM. CTiHKM OYHOro s0JyKa CKJIaJaloThCs 3 TPbOX O0OJOHOK: 30BHIlITHA
BOJIOKHUCTA ((piOpo3HA) — CKIIaJAa€Thcsl 3 OUIKOBOI OOOJOHKH abo0 CKJIEpH, sKa
criepely IMepexoauTh B MPO30PY POTIBKY, CYAMHHA — BUCTEIISIE€ OYHE SI0TYyKO, MICTUTH
KPOBOHOCHI CYyJIMHHU, TEPEXOIUTh Yy BIMKOBE TIIO 1 pOTiBKa Ta BHYTPIlIHA —
ciTkiBKa, Ha SKii 3HAXOATHCA (poTopenenTopu (MaTUIKH 1 KOJTOOUKH ).

OCHOBHI CKJIQJJOBI YaCTHHH OYHOTO s0JyKa: CKJepa, pOTiBKa, KOHIOKTHUBA,
MOBIKA, M’SI3M OYHOTO s0JyKa, KPUINTAIWK, pany’KKa, 31HUIA, CKIOBHUIHE TIIO,
LEHTpajdbHa sIMKa, 30poBuil HepB ( puc. 9 ). Pobora oka Oa3yeTbCcs Ha THX K€
MPUHIIUIAX, 110 1 podoTa poToKaMepu:

1. KOHTpPOIIOE MOTIK CBITIA, 110 MPOXOJAUTH B OYHE SIOTYKO (31HHUIIA ) ;

2. (okycye 300pakeHHS] TIPEIMETIB 30BHINIHBOTO CBITY 3 JIOMOMOTOK) CHCTEMH

J1H3 ( KPUILTAIUK, CKIIOBUHE TLIO );

3. peecTpye 300pakeHHS HA YYTIMBIN MOBEPXHI ( PEIENTOPH HA CITKIBII );



4. nepepoOrnsie mobadueHe 300pa)K€HHsSI Y BHYTPIIIHIN 00pa3 BUIAMMOI KapTUHU
CBITY (30pOB1 HEPBOBI IEHTPH KOPU BETUKHUX MIBKYJIb ).

[HTEeHCHBHICTh TApaJIETLHOTO CBITIOBOrO MYy4YKa MPOMEHIB, SAKUH NPOHUKAE B
OuHE S0JIyKO, PEryiro€e 3IHUI, Jajdl MPOMEHI MNPOXOISTh uepe3 3aJOMIIOI0UY
CUCTEMY OYHOTO s0yKa, (DOKYCYIOTbCS Ha CITKIBII 1 BUKIUKAIOTh 30YKEHHS
penentopiB ( MATUYOK 1 KOJIOOUOK ).

Pednexropauii MexaHi3M 3 JIOMIOMOTOI0 SIKOTO MPOMEHI1 CBITJIA, SIKI BUXOMSTH 13
00”ekTa, (OKYCYHOThCS Ha CITKIBIII Ha3WBalOTh akoMmojaumiew. lleit mexaHizm
BKJIFOYAE JBa mpolecu: pediekTopHa 3MiHA JlaMeTpy 31HUII 1 3aJIOMJICHHS
(pedpaxuist ) cBiTina. HopmasibHe OKO JIFOAUHU TOYHO (POKYCY€E CBITIO Bif 00 €KTIB,
[0 3HAXOOATHCS HA BiacTa”Hl Big 25 cM g0 Oe3mexkHocTi. Ha ciTKiBIl 00”€KT
BiJoOpakeHUil B 3MEHIIEHOMY 1 MEPEBEPHYTOMY BHIJISAL, ajne II€ HE 3aBa)Kae
NPAaBWIBHOMY CIPUHHATTIO, TaK SIK CIpaBa HE B TNPOCTOPOBOMY 300pa)k€HHI Ha
CITKIBIIl, a B IHTepmperanii MO3KOM. IMmynbc, SKMii BUHUKAE B peHENTOpax
NEPEeNacThCsd B KOPY BEIMKHX TiBKYJb CHeONU(PIiYHIM HEPBOBHM ILISIXOM
npoBefieHHs iMmyJnbcy. llepmii 1nBa HEMpoOHW 30pOBOi  CEHCOPHOI CHUCTEMHU
3HaXOIAThCS B CITKIBIIl. HepBOBI BOJIOKHA Apyroro HeWpoHa B CKJIAJi 30pOBOIO
HEPBY BUXOJSTh 3 OYHOTO SOJyKa 1 MPOXOJATH JO 30POBUX TOPOIB MPOMIKHOTO
MO3Ky, JI¢ JIOKaJi30BaHUW TpeTid HehpoH. YUeTBepTuil HEHPOH 3HAXOIHUTHCS B
MOTWJIMYHIHN 10711 KOPU BEJIMKUX T1BKYJIb.

Penienropu 30poBoi ceHCOpHOiT cucTeMu ( MATUYKHA 1 KOJOOYKH ) PO3MIIICH] Ha
ciTkiBi. [Tamu4ok Ha CITKIBIII MICTUTBCS OiIbIe, HiXK K01004ok ( 120 Min. mpoTtu 6-
7 MiIL.), KpIM I[bOTO BOHU pO3MillleH1 HepiBHOMIpHO. TOHKI BUTATHYTI manuuku (50 x
3 MKM ) piBHOMIPHO PO3MOLICH] HA BCIM CITKIBIII, KPIM IIEHTPAIbHOI IMKHU ( KOBTOT
IUISIMU ), JIe TIEpEeBaXKaloTh BUIOBKEH1 KOHIUHI Kouoouku ( 60 x 1,5 mxm ). Tak, B
IEHTPAJIBbHIA sAMIIl KOJIOOYKM myxe minbHO ymakoBaHi ( 150000 ma mm2 ), 1s
JaCTHHA CITKIBKH BiIPiI3HAETHCS MAaKCUMAJIBHO BHCOKOIO TOCTPOTOIO 30DY.

I'ocTpoTa 30py BH3HAYAETHCS HAMMEHIIOK BiACTAaHHIO MK JBOMAa KpanKamu ,
Ipu SIKIA 1€ MOXHA OKPEeMO PO3pI3HATH Il Kpamkw. HopmanbHe OKO IHOIUHU
pO3pI3HsE ABI Kpanku mia KyToMm B 60 kyToBuxX cekyHI. ['ocTpoTa 30py, BU3HaUeHa 3a
CIIeIIaTbHOIO TaOJIUIICI0, TMO3HAYAETHCS BITHOCHUMU BEJIMYMHAMM, 1 HOpMalibHA
rOCTpOTa 30py MNpHUHHATA 3a OJMHUIIO ( O3HAYa€ BIACTaHb JOCTIIKYBAHOTO BIJ

Ta0JIuUIl B 5 METPIB, NMpH AKIA TOCTPOTA 30py OyJie CKIaAaTH OJHY KYTOBY XBUJIMHY).



[Topsig 3 TOCTPOTOIO 30py BaXKJIMBE 3HAUEHHS Mae nepudepuyHuil 3ip ado mosne
3opy. Ilose 30py — 1€ TpaHUIll BUAUMOTO MPOCTOPY, SIKi CIIPUUMAIOTHCS HEPYXOMUM
OYHUM s10JTyKOM. JlOCTIIKEHHS T0JIA 30py MPOBOJAUTHCA 32 JOMOMOIOI0 IEPUMETpa
Epctena 1 Bu3HauaeThes B rpamycax. HalOuibine mose 30py st OUIOr0 KOJBOPY.
Mexi mosst 30py JjIsi OUIOro KOJIbOPY B CEPEAHBLOMY CKJIAJal0Th: 10 Bepxy — 65, 10
HU3y — 75, 1o Hoca - 65, no Bucka — 90. Ilone 30py s KOJIBOPOBUX 00 E€KTIB
3HAYHO MeEHIe, HibK anga Oumx. Lle 3ymMoBieHO THM, HIO0 KOJBOPOBI 00 €KTU
CHPUIMAIOTHCSL BUKIIOYHO KOJIOOUKaMHU, sIK1 Ha iepudepii CITKIBKU BiICYTHI.

B Tolf ke wuwac mamuuku BOJIOAIOTH OUIBIIOK YYTJIMBICTIO JO CBITJIA 1
30y/KYIOTbCSI TIpU OUTbIn cliabkomy oOcBITIeHI. [lanmuuku MICTATH TUIBKH OJIMH
30pOBHI MITMEHT, HE 3JaTHI PO3PI3HATH KOJIp, a TUIBKM “‘CBITIO” — “TiHB 1
BUKOPUCTOBYIOTBCS TEPEBAXXHO B HIYHOMY OadeHi. CHpPUHHATTS NaTHYKaMu
BIJIPI3HAETHCS MEHIIOK TOCTPOTOI), TaK K MAJIUYKKA PO3MIIICHI MEHII MIUIBHO 1
IMIYJIBCH B HUX MIAJAIOThCS KOHBEPIeHIli, 1m0 3a0e3rneuye BUCOKY UYTJIMBICTS,
HEOOXIIHY Ji1 HiYHOTO OadeHHs. [Ipu 3MeHIeH] KUThKOCTI CBITJIA, 1[0 HAJIXOIUTh B
OYHE S0JIYKO, YYTIUBICTh PEIENTOPIB 30POBOI CEHCOPHOI CHCTEMH 3pOCTa€e 1 oui
aJanTyloThes 10 TeMHOTH. Lle siBuille Ha3uBaeThCs “TEMHOBOIO” anamntaniero. Tomy
JIOJIMHA, TIOTPANUBIIM 31 CBITJIOTO B TEMHE MPUMIIICHHsS, CIOYaTKy HIYOTO He
0aunTh, a miie 3rooM (30-40 XBHIIMH) MTOYWHAE PO3PIZHATH MIPEIMETH.

Kon6ouku MICTSITh TpW 30pOBI MIrMEHTH 1 1€ JI03BOJIAE€ M CIpUIMATH KOJIIp.
BoHu 30y/KyrOThCS TOJIOBHMUM YWHOM IIPpU JEHHOMY CBIiTIi. ICHye Tpu TuIH
KOJI004YOK — ““depBOHI”, “3eyieHi” 1 “‘CHHi”, K1 BMIIAIOTh Pi3HI MICMEHTH 1 32 JaHUMH
eNEeKTPO(Di310JI0TTUHUX JOCTIIHKEHD 30yIKYEThCS MPU TMOTIMHAHHI BUJUMOTO CBITJIa
3 PI3HOI0 JOBXKHHOIO XBWIb. KOIBbOpOBHWIA 3ip MOSCHIOIOTH 3 TMO3HINT TPHOX
KOMITIOHEHTHOT Teopii, 3TrigHO SKOi BIAYYTTS PI3HUX KOJBOPIB 1 BIJATIHKIB
BU3HAYAETHCS CTETCHIO TIOJ[PA3HEHHS KOXKHOTO THUITY KOJIOOYOK CBITJIOM, IO
BiOMBaeThCsA Bim 007ekTa. Tak, HaNpUKIaa, TPH OJHOYACHOMY 30Y/KEHHI BCiX
TUITIB KOJIOOYOK 1 3 OJHAKOBOK CHJIOIO BHHHUKAE BIMUYTTSA OLIOr0 KOJBOPY.
IlepBuHHE PO3pI3HEHHS KOJILOPIB 3MIMCHIOETHCS B CITKIBIlI, ajie KIHIICBE BITUyTTS
KOJbOPY, SAKUWH Oyle CHOPUKUHITO, BHU3HAYAETHCA IHTETPAJbHUMHU (QYHKIISIMU
TOJIOBHOTO MO3KY.

[ToBHa BiACYTHICTH a00 HEIOCTATHICTH KOJOOYOK OYAb-IKOTO THITY MOXE

MPUBOAUTU J10 PI3HUX (OPM KOJBOPOBOI CIINMOTH a00 aHOMAIBHOTO KOJIHOPOBOIO



BinuyTTa. Hampuknan, nroau, y SKMX BIACYTHI KOJIOOYKH, IO 30Y/UKYHOTHCS BIJ
YepBOHUX a00 3€JIEHUX MPOMEHIB CBITJIA, HE PO3PI3HAIOTH YEPBOHUUN ab0 3eneHui
KOJBOPU, YM iX BIATIHKMU. JI0JMHA 3 HOPMaJIbHUM KOJBOPOBHM 30pOM  JIETKO
pPO3pI3HSIE KOJMBbOPOBI LU(PPHU CHEUIAIbHUX TaOJUilb, a OCOOM 3 TOPYIICHUM
KOJBOPOBUM BIIUYTTSM OauaTh 1HIIE YKCI0 a00 30BCIM HE OavaTh HISKOT HUPPH.
KonbsopoBa ciinora nepefaerbesi CHaaKkoBO K PeLieCUBHUMN NPU3HAK, 3B I3aHUM 3
X-xpoMmocomoro. Cepes1 4o0BIKIB 01151 2 % He pO3pI3HAI0TH YepBOHUM Koip 16 % -
3eJIEHUH, TOM1 K Cepejl KIHOK aHOMaJlli KOJbOPOBOT'O 30pYy 3yCTPIYAETHCS TLIBKH Y

0,4 %.

CJIYXOBA TA BECTUBYJ/ISIPHA CEHCOPHI CUCTEMHA

Byxo caBuiB mpencraBisie  co0OW  OpraH  BIAYYTTS, 1[I0  MICTUTH
MEXaHOPEICNTOPH, SKi YYTIHMBI IO CHJIM 3€MHOTO TSDKIHHSA, JIO TEpPEMIIICHHS B
IPOCTOPI 1 JI0 3BYKOBHMX KOJMBaHb. PyX 1 MOJOKEHHS TOJOBU BIJHOCHO HANPSIMKY
CWIM 3€MHOr0 TPUTSKIHHA (IKCYyeTbCsl  BECTHOYJISIPHMM  amapaTtoM, SKUH
CKJIQZIA€ThCSl 3 IMIBKOJIOBUX KaHAIIB 1 JIBOX HEBEJIUMKHUX MIIIEYKIB — KPYroBOTO 1
oBaJIbHOTO. Bci pemra CTpykTypu Mg CHOPUNHATTSA, MIACWICHHS 1 IepepoOKu
3BYKOBHUX IIOJIpa3HEHb B CJEKTPHUYHI IMITYJIbCH, SIKi, TTOCTYMalOYd B CIyXOB1 30HH
MO3KY, BUKIIUKAIOTh CIIYXOBI BIIUYTTSI.

Byxo nmroauHU CcKl1amaeTbess 3 TPHOX BIAJIUNIB — 30BHIIIHBOTO, CEPEeIHLOrO i
BHYTPIIIHbOr0 Byxa ( puc. 10 ). 30BHilIHE BYX0 CKJIa/Ia€ThCs 3 BYIIHOI PAKOBHHH,
gaka (HOKycye 1 HampaBisie 3BYKOBI XBHJII B 30BHIIIHIA CIyXOBUU MPOXiJ. 3BYKOBI
XBWJI1 BUKJIMKAIOTh KOJMBAaHHA 0apaOaHHO1 MEPEeTUHKH, SIKa BIIIIISE€ 30BHIIIHE BYXO
Bil cepenHhOoro. B cepeaHbOMY BYCi 3HAaXONATHCS TPH CIYXOBI KICTOYKH —
MOJIOTOYOK, HAKOBAJIBHS 1 CTPIMEUKO, SKI TepeAaroTh KOJIWBaHHSA OapabaHHOT
MePETUHKN Ha TICPETHHKY OBAJIBHOTO BiKHA, SKa BIIAUISE CEPEIHE BYXO BiJ
BHYTpimHbOTO. [Ipy 1IbOMY 3BYKOBi1 KOJWBaHHSA, MPOXOJSYN HYEpEe3 CEPEAHE BYXO
MiACITIOITECS ~50 pasiB 3aBISAKH CUCTEMHU BAXKWIIIB, IO YTBOPIOETHCA CITyXOBUMU
KICTOYKaMHu. 3alOBHEHE MOBITPSAM CEpPeHE BYXO 3 €AHYETHCS 4YEpe3 €BCTaXIEBY
TpyOy 3 HOCOIJIOTKOIO 1 1I¢ 3amo0irae Mnoumko/KEHHIO 0apabaHHOI MEPEeTUHKU MpPU
nepenajgax arMocepHoro TUCKY. BHyTpimiHe ByX0 3HaXOAWThCA B CKIAAHIN

CUCTEMI KaHaJiB 1 MOPOKHUH, IO YTBOPIOIOTH KICTKOBHM JIaOIpUHT, 1 3alIOBHEHHUX



piAuHOI0 — HepwiIiMQor0; BCEpPEAMHI KICTKOBOTO JIAOIPUHTY 3HAXOIUTHCS
NepeTUHYATUN JaOIpUHT 3aMOBHEHUM €HI0MIM(OIO 1 MICTATHCSA YYTIUBI PEUENTOPH.
Penientopu ciiyxoBoi CEHCOpHOI cuCTeMHU ( BOJOCKOBI KIIITHHU ) 3HAXOHSIThCS B
KOPTIEBOMY OpraHi, SIKMA pO3MIIIEHUNA Ha OCHOBHIM MeEMOpaHi B MOPOXKHUHI
CEpEeIHbOI CXOJMHU, a PELIENTOPH BECTUOYIIPHOT CEHCOPHOT CUCTEMHU — B OBAJIbHOMY
1 KpyIJIoMy MIII€YKax Ta aMITyjax MiBKOJIOBUX KaHaJIB.

Mexanizm nepenadi 3ByKOBMX KoJuUBaHb ( puc. 11 ). 3ByKOBI KOJUBaHHS
HAJXOAATh 4Yepe3 BYIIHY PAKOBUHY 1 30BHIINIHIA CIyXOBUW Mpoxia Ha OapabaHHY
NEPEeTUHKY, sIKa TMepenace iX Ha CIyXOB1 KICTOYKH, a BOHHM, JIIOYU SK BaXKelll,
nepefaloTh KOJMBAHHS Ha MeMOpaHy OBaJIbHOTO BiKHA. 3BIATUIS KOJMBAHHS
nepefarTbess nepwiiMdpi HUKHBOI CXOAWHU 1 BIAMOBITHO OCHOBHIM MeMOpaHi.
OcHoBHa MeMOpaHa KOJMBAIOYUCh BHKJIMKAae 30y/KEHHS PO3MIIIEHUX B HIN
BOJIOCKOBUX KJIITUH ( pelenTopiB ) KOpTieBoro oprany. lle 30ymkeHHs nepegaeThes
B [THC cnmeumn¢pivnnm HepBoBUM nuisaxoM. KiiTMHM nepmivx HEWpOHIB CIIyXOBOi
CEHCOpPHO1 CHCTEMHU PO3MIIlIEH] B CHIpaJbHOMY BY3Ii, JIPYroro — B JIOBFaCTOMY
MO3KY, TPEThOI'O — B 30pOBUX TOpOax, YETBEPTOro — B CKPOHEBIH J0J1 KOPU BEITUKHUX
MiBKYJIb TOJIOBHOTO MO3KY.

CrnpuifHATTS 3BYKY 0a3yeThCsi Ha pe3oHaHCHIN Teopii I'. 'emrosbia. 3ByKoBi
KOJIMBaHHS PI3HOI YacTOTH, IO TEPENaloThCcsl B 3aBUTKY uepe3 3BYKOIPOBIIHUIN
amapar, BUKJIMKAIOTh B HACIIJOK PE30HAHCY KOJIMBAHHS PI3HUX BOJOKOH OCHOBHOT
MeMmOpanu. Ha choroHi BBaXXaroTh, 110 PE30HYIOTh HE BOJIOKHA OCHOBHOT MEMOpaHU,
a CcToBOYp pIOWMHU, IO 3HAXOAUTHCS B 3aBUTI, 1 11 KOJMBaHHS IEPEIAOThCS
BOJIOCKOBHM KJIITHHAM OCHOBHOI MeMOpaHHU.

Byxo mroguHu cnpuiiMae 3ByKOBI KOJMBaHHA 3 4acTtoToro Bif 10 mo 20 tuc. I'm,
cobaka — 40 tuc I'm, nettoui mumi — 100 tuc. I'n. Yactora 3ByKOBUX KOJTHBAHb
mosicbkoi MoBH ckiragae Big 500 go 3000 I'm. Cuna 3ByKy BH3HadaeThbes B Oemax abo
nermbenax (0.1 6ena ). Jliana3zoH cuim 3BYKIB, 110 CIPUIMAETHCS JIFOIMHOIO CKJIaIa€e
Bix 1 mo 140 nemmben ( Xig MexaHiyHOTO ToauHHMKA 20 10, MIyM IIpH pycl TpamBas
70-75 n6, cuna 3Byky rpomy 120 16 ).

[Topir BiguyTTs 3BYKY AJIsI PI3HUX 3BYKOBUX YaCTOT HEOJIHAKOBUIN 1 HAaKpaImuii B
miarma3zoni Big 1000 mo 5000 I'm. CiyxoBa ceHCOpHa cCHCTEMa JOCHUTh J00pe

aJanTy€eThCsl, 3MIHIOIOYM TOPOTU YYTIUBOCTI B COTHI 1 HABITH MUJIBOHU Pas3.



TouHICTh BU3HAUYEHHS MICLUS 3HAXOKEHHS JKepena 3ByKy JOCUTh BHcoKa ( 1*-
2* ) mpu OiHaypalbHOMY CHPUHHATI 3BYKY 1 3HauHo MeHwma ( 5*-10* ) mpwu
MOHOYpPAJIbHOMY.

BectuOynsipna cencopHa cucrema. OyHkiii BeCTHOYISIPHOI CEHCOPHOI CUCTEMU
MOB”53aH1 3 BIUIMBOM HA OPraHi3M MEXaHIYHMX MOJIPa3HMKIB: il CHUJIM 3E€MHOI0
NPUTSDKIHHS Ta NPUCKOPEHHS MNPAMOJIHIHHOTO 1 HEHTPOOIKHOTO XapakTepy IMpu
3MiH1 MOJIOXKEHHS TOJOBH a00 BChOro Tiia. YuM 1 K CpuAMarOThCS MOAPA3HEHHS
BECTUOYJIIPHOIO CEHCOPHOIO crucTeMo0? B amapaTi nepenBip”s Ha JIHI MAaTOYKH 1 Ha
BHYTPILIHIA CTIHII MIII€YKa MPUCYTHI TaK 3BaHl CTaTHMYHI FOpOKHM B 00JIACTI SKUX
po3MillleH1 penenTopu (BOJIOCKOBI KIITUHH), L0 MEPEIUIITAIOTECS 3 OMOPHUMH
KITITHHAMHA. Ba)kKITMBOIO YaCTHHOIO CIIPUIIMAIOYOro amapaTy MepeaBip”s sBISETHCS
otojdToBHii mpuiaaa. B HOMY BOJOCKH OMOPHHUX KJIITHH MEPETUTITAIOTHCS Pa3oM i
CKJICIOIOTBCS, YTBOPIOIOYM HIUIBHY IJIACTUHKY — OTOJITOBY MeMOpaHy, Ha MOBEPXHI
SIKOT 3HAXOJATHCS OTOJIITOBI KpUCTaimH ( COJMi  BYIJIEKHCIOro 1 (pochOpHOKUCIOTO
KaJIBIIIIO ).

ITin miero cuimy MPUTSOKIHHS TPHU TIEpeMIleHi Tija abo pyXiB TOJOBH OTOJIITOBA
MeMOpaHa MOKE€ BUIBHO TEpeMilaTUCh B eHAoJIM(p1 Mimeuka abo MaTOUYKH 1
3MIMCHIOE PI3HUM TUCK HA PEIENTOpPHI KIITUHH (BOJOCKOBI KJIITHUHH ) B PI3HUX
JaCTHHAX CTaTHYHOTO TopOka. TWM camMuM 3MIHIOETBCS XapakTep CHUTHaTI3aIl BiJ
amapaTty TepeiaBip’s B IIEHTpaJlbHy HEpBOBY cucrteMmy. llepmmii HelpoH
cnenupivyHOr0 HEPBOBOI0 MUISAXY TPOBEICHHS IMITYJIbCIB  BECTHUOYISIPHOL
CEHCOPHOT CUCTEMH PO3MIIICHUN B BECTHOYISApHUX TaHTIisAX. BectnOynsapuuii HepB
NPUETHYETHCS O CIYXOBOrO 1 B HWOTo CKJajal BXOAWTH B JOBracTMd MO30K, J€
3HAXOAUThCA JPyruil HewpoH. Jlam iMImynabe ime A0 TPEThOTO HEHpOHA, SKUM
3HAXOJIUTHCS B 30pOBHUX ropOax. UeTBepTuil HEMPOH PO3MIIICHUI B CKPOHEBIN J0JI1
KOpU BEJIMKUX TMiBKYyJdb. BecTuOynsipHa ceHCOpHa cucTeMa TICHO MOB’si3aHa 3
MO30YKOM, SIKUH PETYIIo€ 11 PyHKI[IOHATHHUHN CTaH.

Pednekcu, siki BUKIMKaHI MOAPA3HEHHSIM PEIENTOPIB BECTHOYISIPHOT CEHCOPHOT
CUCTEMHU, MAIOTh BAXJIMBE 3HAYCHHS IS aHAJI3Y TIOJIOKCHHS 1 TIEPEeMIIIEHHS Tijia B
MPOCTOP1, JUIsl MIATPUMAHHS PIBHOBAru 1 3MiHU TOHYCY M’ 531B, @ TAKOX BIUIMBAIOThH
Ha BereratuBH1 QyHKuil. Jo BecTuOynapHuX  pedreKkciB BIAHOCIATh “‘MIPTHUM
pediekc” npu mBUAKOMY miAgiiomi 1 cmycky. Ilpu 1mpomy crocrepiraeTbes

pedaeKTopHe MIABUILEHHS TOHYCY 3TMHAYIB KIHLIBOK, Tyay0a 1 IIHi, KpIM TOTrO



3HMJKYETBCSI TOHYC iX po3ruHadiB. Ha mouaTky migiioMy 1 IpH 3aKiHYEH1 CIYCKY
MIPOXOJIUTh 3TMHAHHS KIHIIIBOK, U1 1 TyJly0a, a Mpy 3aKIHYEHI MIHOMY 1 Ha TOYaTKY
CIIyCKY - IX pO3TMHaHHS.

[Ipu xKyTOBOMY 1 JOJAaTKOBOMY MPUCKOPEHI BHUHUKA€ HICTarM OYHUX SOJIYK 1
rojgoBu. KpiM HicTarMy o4eil 1 TOJOBH MiJ 4Yac 1 micisi 00epTaHHs CHOCTEPIraEThCs
3MiHa 1 MEePepO3NOLT TOHYCY M S31B 1 ,4K HACTIJOK, JIOJMHA HE 3aBXKJIU MOXKE UTH
MPSIMOJIIHIMHO 1 BIAXUJISIETHCS B CTOPOHY Ha SAKIi 3MEHIIYETHCSI TOHYC M A31B. TaKkox
IpU MOApPa3HEH! PEeUenTopiB BECTHOYISPHOI CEHCOPHOI CHUCTEMHU B OpraHi3Mi
MOXYTh CIOCTEPIralOThCS BEreTaTUBHI Pe(IIEKTOPHI 3pYIICHHS: TOJOBOKPYKIHHS,

HYJ10Ta, MOYEPBOHIHHS IIKIPU, BUCTYI TOTY.

PyxoBa ceHcopHa cucrema

PyxoBa cencopHa cuctemMa 0e3mocepeHbO BioOpakae poOOTYy PI3HMX JAHOK
OTIOPHO-PYXOBOTO amapaty. IliaTpumyroun mo3y Tina, 3A1MCHIOIOYM PI3HOMAaHITHI
PYXH pyXoBa CEHCOpHa cucTema iHQOopMye, 32 THUIOM 3BOPOTHHOTO 3B s3Ky, [ITHC
PO CTEMIHb CKOPOYEHHS YU PO3CIa0IeHHS M 5I31B, PO MOJIOKEHHS B CYIrJio0ax, mpo
PO3TATYBaHHS 3B 530K 1 CyX0Kuib. He3HauHa iMmysbcarlisi BiJi perenTopiB pyxoBoi
CEHCOPHOI CUCTEMHU B CTaHI CIIOKOIO 3a0e3neduye MiATpUMaHHs TOoHycCy M’s3iB. [Ipu
BIJICYTHOCTI 3BOPOTHIX 3B”SI3KIB Uepe3 PYXOBY CEHCOPHY CHCTEMY Pi3KO
MOPYIITYETHCS KOOPAUHAIIIS PYXiB (HAMPUKIIA/, “CIIMHHA CYXOTKa~ — MEPEPOIKEHHS
HEPBOBUX BOJIOKOH TMpOMNpioperenTuBHOI 9yTauBocti ). Ilpo ponp M s30BOi
9yTAUBOCTI (““TEMHOBOTO M’S30BOTO BIAUYTTS’) I KOOPAMHAII PYyXiB Ta HOTO
3HAUEHHS ISl TIPOCTOPOBOTO CIPUUHSTTSI HABKOJMIIIHBOTO CBITY 3BEpTaB yBary iime
[.CeueHoB.

Mexanopenientopu  (IpONpiopeleNTOPU)  PYXOBOi ~ CEHCOPHOI  CHUCTEMU
3HAXOMATHCS B CYXOXHWJIKaX, Cyrao00BO-3B ’SI3KOBOMY amapaTi 1 M’s3ax. Bceix ix
MOAUISIIOTh HA TpY THUIH: TUIBIA ["onbki, Tkl [laudini Ta iHTpady3anbHi M I30Bi
BosiokHa. Tinbusi Toabmki — 1e mpocTe posramyKeHHs 3aKiHuYeHb adepeHTHUX
HEPBOBHX BOJIOKOH, Kl PO3MIIIIEH]I B CYXOKHIIKaX 1 YaCTKOBO B M’ ’SI30BHX BOJIOKHAX.
Tiabua IMayvini — e HEPBOB1 3aKiHYEHHS, K1 po3MimieHl B (aciisx, cyriio00BUX
MOBEPXHAX 1 CYrJIo00BHX CyMKax Ta cyxoxkuikax. OcoOsivBl M”sI30B1 BOJIOKHA —

inTpady3anbHi BOJOKHA, SKI BIAPI3HSAIOTHCA BiJl 3BHYAHUX — eKcTpady3aibHUX



M”A30BUX BOJIOKOH MEHII BHPAXEHOK IIOCMYTOBaHICTIO, OJHHUM KIHLIEM
MPUKPIIUTIOIOTHCS O NEPHUMI31I0 3BUYAMHOrO M’S30BOrO BOJIOKHA, JAPYTUM — [0
cyxoxuika (puc. 12 ). Taka ¢ikcaniga 3a0e3neuye HanpyXeHHs 1 3MIHY TOBIIMHU
LEHTPAIbHOI YaCTHMHU I1HTpady3aJbHOTO BOJIOKHA MpPHU PO3TATHEH1 (po3ciablieHi)
excTpady3aJbHOTO BOJIOKHA.

Tinbus Fonbaxki 1 [aydini 30yaKyl0ThCsS IPU CKOPOYEHH1 Ms31B, 3MiHI KyTa B
cyriobax, a iHTpady3anbHi BOJOKHA — MEPEBAKHO MPU po3ciiabdieHi (PO3TATyBaHHI)
M’a3iB. Orxe, B IIHC mnoctynae indopmanis npu Oynb-sIKOMY CTaHI CKEJIETHUX
M”S31B.

Anantaiisi B M sI30BUX BOJIOKHAX PYyXOBOI'O amapaTy BUpakeHa JOCHUTh ciiabo.
Taka 0coONMMBICTH pyXOBO1 CEHCOPHOI CUCTEMH (70 HE3HAYHOI aJianTailii) Mae TeBHE
010JI0TIYHE 3HAYEHHS, TaK SIK psa M s3iB O0e3nepepBHO (DYHKIIOHYIOTH Ha MPOTA31
0araThbOX XBWJIMH 1 HaBiTh TOJAUH. SIKI0 O pyxoBa CEHCOpPHA CHUCTEMa JIETKO
ajanTyBajach, TO 3HIDKEHHS IMOPOTiB YYTIMBOCTI MOpyIIyBajJo O HOpMaibHE
3M1IHCHEHHSI 3BOPOTHIX 3B”S3KiB 1 KOOPIMHALIIIO PYXIB.

[Topir 36ynmuBocTi iHTpady3ansuux BepeteH perymtoerbes [IHC. o ckeneTHux
M”s31B MIAXOJATh JABa TUIMU apepeHTHUX HEPBOBHUX BOJOKOH: aib(a-BojiokHA (iX ~
70 % ) i rama-BosiokHa (ix ~ 30 % ). IMmymnbcH, 1110 HAAXOATH BiJl MOTOHEHPOHIB 110
anb(a-BoJoKHaX (miameTp 9-13 MK) , BUKIHUKAIOTh CKOPOYCHHS M S3Y; IMITYJIbCH BiJl
rama- BOJIOKOH (ZiameTp 3-6 MK) HE BHUKJIHKAIOTh 3arajbHOTO CKOPOYECHHS M S3iB, a
BUKJIMKAIOTh CKOPOUYCHHS TUIBKM IHTpady3aIbHUX BEPETCH, MPUTHIYYIOUU
30yUTMBICTH PELIENTOPIB PYXOBOT CEHCOPHOT CUCTEMU.

30y/KeHHSI PELENTOpiB  PYXOBOi CEHCOPHOI CHUCTEMH TNEpelaeTbcs IO
adepeHTHUX BOJOKHAX crenuGpiyHUM HePBOBUM ILIAXOM JO TEPIIOr0 HEWpOHa,
SKUW PO3MIIIEHUN B CIHWHAJIBHUX TaHTIisIX. Jpyruii HEWpOH MOXE 3HAXOJUTUCH B
CIUHHOMY, JIOBractoMy abo cepeaHbOMy MO3Ky. TpeTiii HEeHpOH pO3MIIICHHW B
30pOBHX ropOax 1 YEeTBEPTHH HEHPOH - B MEpeaHINd NEHTPaIbHIN 3BUBHHI KOpH
BEJTUKUX TiBKYJIb.

M”s30Ba MiSUTBHICTh — II€ YK€ BAXJIUBUU CTUMYISATOP POOOTH BET€TaTHBHUX
opraniB. IMmynbcu, siki moctynaioTh B IIHC uepe3 pyxoBy CEHCOpHY cHCTEMY,
CYTTEBO BIUIMBAIOTh HA POOOTY BEr€TATUBHUX OPraHiB 1 11 BIUIMBU 3/1HCHIOIOTHCS SIK
0€3yMOBHO, TaK 1 YMOBHO pe(pJICKTOPHUM MEXaH13MaMH.

Ska x poJib PI3HUX CEHCOPHUX CUCTEM IIPH 3aHSTT1 (I3UYHUMU BIpaBamu?



Ak 1 g Oyap-SKOTO BUAY MAISTIBHOCTI, MJi CHOPTUBHOI [ISUIBHOCTI Mae
BUpIIIAJIbHE 3HAYEHHS (YHKUIOHAIBHUM CTaH OUIBIIOCTI CEHCOPHUX CHUCTEM.
BukonanHs (i3MYHUX BOPAB HEMOXIIMBE MPHU PO3J1aJl a00 MOIIKOKEHHI PyXOBO1 Ta
BiCLIEpaJIbHUX CEHCOPHUX CHUCTEM, a00 BOHO CYTTEBO 3BYKEHO NIpPH BHUKIIOYEHI
(GyHKIIA 30pOBOI, CIyXOBOi, BECTHOYJISIPHOI 1 TaKTHJIBHOI CEHCOPHUX cHCTeM. B
OyIbp-IKOMY 13 BHUJIB CIIOPTY HEOOXINHO Y3roJiKeHe (PYHKI[IOHYBAHHS AEKUIBKOX
ceHCOpHUX cucteMm. l[lpu Takiii B3aemMojali MK HUMU 32 MEXaHI3MOM YMOBHOI'O
pediiekcy CKJIaaroThCsl BIATOBIIHI B3a€EMOBIIHOIIEHHS, 10 HOCATH CHEHU(pIYHUM
XapakTep MpH BIAMOBIIHIN KOMOiHaIllT 6araTboX MOAPAa3HUKIB, SIKI JIFOTh HA OpraHi3M
CIIOPTCMEHA MpPU TPEHYBaJIbHIA YW 3MarajibHId AiSIbHOCTI. Tak, y CHOPTCMEHIB
dopMyeThCs “BIqUyTTs onopu’ ( CHIT'Y, BOJH, 3eMJI1 ), “BIAUYTTS cHapsny” ( M”sua,
paKeTKu, sapa, mTaHrd ). Taki BiMYYTTS TO3BOJISIOTH CIIOPTCMEHY JOCKOHAIIO
KOOPJIMHYBATH CBOIO JISUTBHICTD 3 BpaXyBaHHSM 3MiH YMOB JIOBKLJIIS.

3aHATTS  (PI3MYHUMH ~ BIOpaBaMH 1 CIOPTUBHE TPEHYBAaHHSA  ITOKpallye
dyHKIIIOHAIBHUN CcTaH 0araThOX CEHCOPHUX cucTeM. Hampukman, 3pocrae
30y/UTMBICTh 1 3MEHIIYEThCS TOPIr UYYTIUBOCTI TMPONPIOpenenTopiB  PyXoBOi
CEHCOPHOT CUCTEMH y TIMHACTIB 1 BaKKOATJIETIB ( JIIKTEBOTO, TUIEUEBOTO CYTJIOOIB), Yy
¢byTOOIICTIB, ClHAOMICTIB ( TOMUIKOBOTO CYIJIOOY), 30pOBOi CEHCOPHOI CHUCTEMH Y

CIIOPTUBHUX ITpax, BECTHOYISAPHOI — y akpoOariB, TUIaBIlIB, TIMHACTIB Ta 1HIIHX.
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