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BBEJEHUE. OBLIAA ®U3UOJIOTI'USA CEHCOPHBIX CUCTEM.

Bonpocs! 1J1s1 caMONIOAT0TOBKH

1. CeHCopHBIE CUCTEMBI, X (PYHKITUH.

2. OTansl CEHCOPHOTO BoCTpHUATHsA. DYHKIMOHANbHAS XapaKTEPUCTHKA NepruepuyecKoro,
IIPOBOJAHMKOBOIO U KOPKOBOT'O OTJEJIOB CEHCOPHBIX CHCTEM.

3. Knaccudukanus penentTopos 1o JIOKIU3aluH, 10 MPUPOJIE Pa3IPaXKHUTENS, IO KAYECTBY
(MOZIaNbHOCTH) OIUYILLEHHH, MO XapakTepy B3aMMOJAEHCTBHS C MUCTOYHMKOM pa3[pakeHus, I0
MEXaHU3MY reHepanuu HoTEeHLUaNna JencTBUs (mepBUYHOYYBCTBYIOLIHE,
BTOPUYHOUYYBCTBYIOILIUE).

4. PenenTopHblii 1 reHepaTOPHBIM MOTEHIUANbI, UX CBOMCTBA, MEXaHU3MBI ()OPMUPOBAHUS
IIOTEHLIMAJA B IEPBUYHOYYBCTBYIOLIIMX U BTOPUYHOUYBCTBYIOLIUX PELIENITOPAX

S. PeuentuBnoe none. OmnpeneneHue, pasMmepbl, IJIOTHOCTh WHHEPBALMU, PELENTHUBHBIC
IIOJII CEHCOPHBIX HEHPOHOB BTOPOrO M CIEAYIOINUX IOPSAKOB, B3aUMOJECHCTBHE LICHTpa U
nepudepun peLenTUBHOTO MOJIS.

6. Ananranus PELeNTOPOB: OBICTPOAAANTUPYIOIIHECS WIH dazHele,
MEJUICHHOAIAIITUPYIOIIUECS WIM TOHUYECKHUE PElENTOPhl. 3HAUCHUE aanTaluu
7. [IpuHIMIBI ~ OpraHW3alMM  CEHCOPHBIX  CHUCTEM: MPHUHILUI  MHOTOKAaHaJbHOCTH

(Ty6nupoBaHUE C IENBI0 TIOBBIMICHHUS HAAEKHOCTH CHCTEMBI), MPUHIIMII MHOTOYPOBHEBOCTH
nepegaun MHGOpPMaIMU, MPUHLIUI OOPATHBIX CBsI3€H, MPUHIMII KOHBEPTeHIMH (CEeHCOpHAs

BopoHka  llleppuHrToHa),  NPHHIMI  JUBEPreHUUH  (MYJIbTHIUIMKALWHU),  TPHHLIUI
T PepeHIIMPOBKH 110 TOPU3OHTAIIN M BEPTUKAIIH.
8. BapuaHThl KOAMPOBaHUS CEHCOPHOH MH(MOpMAIMK: KOAUPOBAHUE MATTEPHOM, IPHHIIUT

MEUEHOW JIMHUH, BPEMS JIATCHTHOTO IEPHOJ/a, YaCTOTHOE KOJWPOBAHHE, YHCIOM CEHCOPHBIX
HEHUPOHOB, JIETEKTOPHBIM MNPUHIUN KOJAWPOBAHUSA, HPUHLMUII CHEUU(PUYHOCTH PELENTOPOB
KosimyecTBeHHOE OmNpe/e/ieHHe COOTHOIICHUS MEXAy (HU3MUECKOW BEIMYMHON CTUMYJIa U
omyuieHueM (3akoH Bebepa-Dexnepa, mkana CtueHca).

9. Ponp peruxyssipHoi (opmanuu, CTBOJIa TOJIOBHOTO MO3ra, TajlaMyca, KOpbl OOJIBIINX
nonymapuii B ceHcopHoit pynkimu [THC. Cencopnsie mytu

10.  Perukynsapnas ¢opmarus (P®P). CpoiictBa HeiipoHoB P®. PeTukymnspHbIi KOHTPOJIb
AKTUBHOCTH KOPBI OOJIBIIHMX MOTYIIapU.

11.  Knaccudukanus siiep tanaMmyca (IBUraTenbHble, crienupuyeckre, Hecnenupuueckue,
aCCOLIMaTUBHBIE), X (PYHKINUU

12.  Cnowu xopsl 60abmmux nonymapuid. @yHkIMoHaneHbIe 1o o bponmany. Kononkosast
opraHu3zaiys Kopsl. MoypHast OpraHu3anus KOpHI.

13. MotopHble (IepBUYHBIE M BTOPUYHBIC), CEHCOpHBIE (NIEPBUYHBIE U BTOPUYHBIE) U

acCOLIMaTUBHBIE 30HbI KOPBI OOJBIIMX NOMYIIApU, UX JOKaIU3allusl, CBOMCTBAa U (QyHKIUU

CeHcopHble cHCTEeMbl — 3JTO CHEHUATH3UPOBAHHBbIE YacTH HEPBHONl CHCTEMBbI,
OTBETCTBEHHBIE 32 PACIO3HABAHNE CEHCOPHOM HH(opManuu.

Buabl ceHCOPHBIX cUCTEM:

3pumenvuan cencopHasa cucmema
Cnyxoeasa cencopnas cucmema
Becmubynapunasa cencopnasn cucmema
Comamosucuyepanvnasn cucmema
Bkycosas cencopnas cucmema
Obonamenvnasn cencopuas cucmema

SR e

@DYHKIHMHU CEHCOPHBIX CHCTEM
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Bocnpusitue aeiicTByOMUX CTUMYJIOB M (HOPMUPOBAHHE OLTYIICHUN
KOHTpOIb NPOU3BOJIBHBIX ABHKCHUN

KoHTpouIb 1eATeIbHOCTH BHYTPEHHUX OPraHOB

ITonnep>xanue HeOOXOJUMOI0 YPOBHS aKTUBHOCTH MO3ra.

HpoDd P

OTHCJII)I CCHCOPHBIX CUCTEM

1. [Nepudepuyeckuii (peenTOpHbIA) OTAE.
2. [TpoBoasmMe MyTH U NIEPEKITIOYaTENbHBIE SIpa.
3. [lepBHUYHBIE TPOEKIIMOHHBIE 00JIACTH KOPBI M BTOPUYHASI CEHCOPHAs KOpa.

Tansl CCHCOPHOI'0 BOCIIPpUATHUSA

1) Penenuus u TpaHCAYyKIMS CUTHANA;

2) [IpeoOpa3oBanue 3HEPTUN CTUMYJIA B SIEKTPUIECKUN UMITYIIBC (TIOTEHIUA ACHCTBUS) B
HEPBUYHOM CEHCOPHOM HEWpoHe

3) [Iepenada nMmiynbca K CECHCOPHBIM sipaM

4) Ananmu3 u nepepaboTKa IepelaBacMbIX CHUTHAJIOB Ha BCEX YPOBHAX HEpapXuu
CEHCOPHOM CHCTEMBI

5) OmnozHanue, uACHTUPUKALMS U KIacCU(pUKALMsI CUTHAIA B CEHCOPHOU Kope

6) CyOBbeKTHBHAS peakys Ha pa3ApakuTeNb B BU/IC BOCIIPHSITHS

7) dopMupOBaHUE PEAKIIMU OpraHu3Ma (JBUTraTeIbHONW/BEreTaTUBHON )

XapaKTepuCcTHKU KOTUPYEMbIX CEHCOPHBIX CTHMYJIOB

Tun (mooanbrocmuy)

Humencusnocmu(cuna) (onpenensercs: AeITeIbHOCThI0O HIKHUX YPOBHEH CEHCOPHBIX CHCTEM;
HOCHT S-00pasHBI XapakTep, TO €CTh HAWOOJBIINE W3MEHEHHS YacTOThl HMMITYJIbCAIUN
HEHpOHA TPOUCXOIST TP BAPHLUPOBAHMM HMHTEHCHMBHOCTH B CpEIHEH YacTH KpPUBOM, YTO
MO3BOJISIET YJIABIMBATH MaJlble H3MEHEHUS! CUTHAJIOB HU3KOW MHTEHCUBHOCTH — 3aKOH Bebepa-
dexHepa)

Kauecmeennvie xapakxmepucmuku cueHana: M30UpaTenbHas YyBCTBHUTEIBHOCTH, TOIMMYECKHNA
MIPUHIIAIT OpTaHU3AI|H, TATTEPH CUTHAJA.

IIpooonscumenvHocmo Oeticmeust CueHaa.

CeHcopHOe KOAUPOBaHHE

Bce Bunbl pasapakeHuil mpeoOpas3yroTcsi B YHUBEpCAJIbHbIE CUTHAJIBI — HEPBHBIE MMITYJIbCHI.
OTO0 Ha3BIBAECTCS KOOUPOBAHUEM UHDOpMAYUU.

Koouposanue xauecmesa cucnana.

Koouposanue unmencuenocmu cuenana.

Ilpocmpancmeennoe kooupoearue ungopmayuu.

Bpemennoe koouposanue ungopmayuu.

1.1. Peyenmoput
PeuenTopsl — cnenuaJn3upoBaHHbIEe YYBCTBUTE/IbHbIE 00PAa30BaHUA, BOCIIPHHUMAIOLINE

U npeodpa3youye YHEPrui0 pa3ApaKUuTeJIsi B HEPBHbIH MMITYJIbC.

CpoiicTBa peunenTopos:

1) AnanTarnys — npuBbIKaHUE K JEHCTBHUIO pa3IpakuTesl.
ovicmpoaoanmupyrowuecs Wi (HasHble perenTopsl (BO30YKIAIOTCS Ha HAYalo0 W KOHEI]
CTHMYJIA)

MeonenHoadanmupylowuecs: W TOHUYecKue (B TeYEHHE BCET0 BpEMEHU BO3ACHCTBHUS)
npomedcymoutvle,


http://ru.wikipedia.org/w/index.php?title=%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%92%D0%B5%D0%B1%D0%B5%D1%80%D0%B0%E2%80%94%D0%A4%D0%B5%D1%85%D0%BD%D0%B5%D1%80%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%92%D0%B5%D0%B1%D0%B5%D1%80%D0%B0%E2%80%94%D0%A4%D0%B5%D1%85%D0%BD%D0%B5%D1%80%D0%B0&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%92%D0%B5%D0%B1%D0%B5%D1%80%D0%B0%E2%80%94%D0%A4%D0%B5%D1%85%D0%BD%D0%B5%D1%80%D0%B0&action=edit&redlink=1

2) n30MpaTenbHas YyBCTBUTEIBHOCTD;

3) HaJU4He CIIOHTAHHOM aKTMBHOCTH;

4) SIBJICHUE TIOCIIEAEHCTBHUS;

5) 3aBHCHUMOCTH OT MPEABIIYIIETO COCTOSIHHS PEIIENTOpa.

6) HAJIMYME PELEHTHBHBIX MOJEH — COBOKYITHOCTH PELEHTOPOB, pa3Ipa)KCHUE KOTOPBIX
sbl3bIBAC peqheKc.

Kunaccupukauus peuenropos:

nOo JIOKAAU3aYyUU’: IKCTEPO-, HHTEPO-, IPOIPHOPELEITOPHI;

1o npupooe pazopaxj;cumeins: MEXaHO-, TEPMO-, XeMO-, (POTO-, IIEKTPO-, O0JIEBBIE PELEHITOPHI,
no Kawecmey (MOOAIbHOCMU) OWyUjeHUll : CITyXOBBIC, 3pUTEIIbHbIC, TAKTUIIbHBIC, 00OHSTEIBHEIC,
TeMIepaTypHbie, 00JIEBBIE;

no xapakmepy 60cnpusimusi. KOHTaKTHbIC, IUCTAHTHBIC;

nO CMPYKMYPHO-PYHKYUOHANbHBIM 0COOEHHOCMAM: TIEPBHYHOYYBCTBYIOIIME — PEIETITOPHAs
KJIETKa MMEET HEPBHOE MPOMCXOKACHUH. PerenTopHbIi, reHepaTOpHbI U TOTEHIHAI JACHCTBHS
TCHEPUPYIOTCS B OJHOM HeWpoHe. (MCKIIOYEHHWE 3pUTENIbHAs CEHCOpHAs CHCTEMA);
BTOPUYHOYYBCTBYKOIIIME — CIICIUAIM3APOBAHHAS KJIETKA SMUTEIHAIBLHOTO MPOUCXOXKICHHUS,
OT KOTOPOI BO30YX/IEHUE MEepeIacTCss Ha CEHCOPHBIN OUMOISIPHBINA HEWPOH.
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Puc. 1. Buast peuenrtopos (1.1lenepo, 1987, ¢ usmenenusmu)



I— PeuenTopbi
MepBUuHbIE —|

WHKkancynupoBaHHble

/!

CeoboaHbie

1 — Temo YyBCTBUTEIBLHOTO
HEWUpOHa,

2 — nepudepuyecKuit
OTPOCTOK 4yBCTBHTEIILHOTO
l HelipoHa (IeHIpHUT);

5 | 3 — LEHTpaNbHBIA OTPOCTOK
YyBCTBHUTEIHLHOTO HEHpPOHA
6| (akcomn);

4 — rmuankHas KarcyJa;

5 — penenTupyromas KiIeTka;
6 — cuHarC MeXIy
peUENTUPYIOUIEN KIIETKOU U
YYBCTBHUTEIBHBIM HEHPOHOM.

BropnyHble

Puc. 2. IlepBUYHOYYBCTBYIOIIME W BTOPUYHOUYBCTBYIOIIUE peuentopsl (I.I11lenepo,

1987, ¢ usmenenuamu)

CpaBHI/ITCJ'IBHaH XApaKTCPHUCTUKA MCCTHOI'O U pACIIPOCTPAHAIOIICTOCS B036Y)KI[CHI/I${

PenenTopHblii OTEHIMA

IloTrenuuan aeiicTBus

PaCHPOCTpaHHeTCH JACKPEMCHTHO

Pacnipoctpansercs 6e31eKpeMeHTHO

DopMHUpYETCs B PELICNITOPHOM KIIETKE

DopMUpyeTCs B HEPBHOM KIIETKE

Cnoco0eH K cyMMalluu

He cymmmupyercs

XapakTepHa MOBBIIICHHAs BO30YIUMOCTh

XapakTepHO pa3BUTHE pePPAKTEPHOCTH

OcHoOBHbIE KaTeropum B odJacTu CCHCOPHBIX MPOUECCOB - MOAAJBHOCTb U KA4Y€CTBO

MopanbHOCTH Opran KauectBO Penenrtopsl
3penue Certuatka SpkocTh, KOHTpacTHOCT, | [lanouku n KOTOOUKH
JBUKEHHE, Pa3MEPBI, LIBET
Cayx VYnurka Bricora, yacTora, cuiia BonockoBble KileTkH
PasHoBecue BectuOynspubiil | Cuna TspkecTH, yriioBele 1 | MakymsipHbIe KIETKH
opras JMHENHbIE YCKOPEHUS BectubynspHble K1eTKU
Ocszanne Koxa [aBnenue, Bubparus, Oxonuanus Pyppunu
IIPUKOCHOBEHHE Hucku Mepkens
Tenbua [aunan
O0onsinmne OOGonsTenbHble | 3amaxu: [IBETOYHBIH, OOGoHsTETBHBIE PELIETITOPHI
HEPBBI MYCKYCHBIH, MATHBIM,
3pUpHBIN, KaM(pOPHBI,
€KW, THUJIOCTHBIW H JIp.
Bkyc S3bIK Kucnoe, cnagkoe, BxkycoBsle cocouku Ha
COJIEHOE, TOPbKOE, yMaMH | KOHUHKE SI3bIKa

1.2. Cencopnvie nymu

OcoOeHHOCThIO HEpPBHBIX MYyTEH,

o0ecreunBarOMX CEHCOPHYI0 (YHKIHIO, 34

HCKJIIOUEHHEM OOOHSTEIBHOMN CCHCOpHOﬁ CUCTCMBI, SABJACTCA NCPCKIITOYCHUC I3TUX HYTCﬁ B

spax TajaMmyca.




1) cneyughuueckue — mepenarOT CUTHAIBI OT PELENTOPOB OAHON MOJAIBHOCTH (TMIEPEKIIIOUCHHE
B CIIEIU(PUICCKUX AApax TaIaMyca);

2) necneyuguueckue — —

BCJIICACTBHC

JUBEPTCHIMU U

KOHBCPIrcHIIUN

CTaHOBATCsA

MYJIbTUMOJAJIbHBIMH, HMCIKOT 3HAUCHUC [JIA IOAACP>KaHUA 06H.[CFO YPOBHA MO3TOBOH

BO30yIUMOCTH

(nepexitoyeHue B

peTuKyIspHOU (hopmaruei);
3) accoyuamusnvie — TaTaMOKOPTUKAIBHBIC IyTH C MPOCKLHUEH B KOPE, CBSI3aHBI C OICHKOM
OHMOJIOTMYECKON 3HAYUMOCTH CTUMYIIA (TIEPEKITFOUEHIE B ACCOIIMATUBHBIX SIPax TajJamyca).

HecTienu(pUIeCKuX

Apax

Tajlamyca, CBA3b C

CencopHasgs (yHKIHS OCYIIECTBISETCS HAa OCHOBE B3aUMOCBS3HM  CHEIM(PUUYECKHUX,
HeCHeU(PUIECKUX U aCCOIUATUBHBIX ITyTEH.
Ypoenu oopabomku cencopnon ungpopmayuu.
MoaajnbHOCTD YpoBeHb nepeKI0YeHust
NnepBUYHbIH BTOPHYHBIH TPEeTHYHBbIH
(yposensn 1) (ypoBeHb 2) (yposensb 3)
3penue Ceruatka JlatepanbHoe kosenyatoe | [lepBuunas u
TEJO, BEpXHUE Oyrpbl BTOPUYHAS 3pUTENIbHAsS
YETBEPOXOJIMHUSI, Kopa
TUIIOTAJIAMYC
Cayx CnupanbHbIil Snpa nmarepanbHoi nernu, | [lepsuunas u
TaHrIui HIOKHME  Oyrpsl  4eT- | BTOpHYHAs  CIIyXOBas
BEPOXOJIMHUSA, MEIUAIbHOE | KOpa
KOJIEHYATOE TEJO
PaBHoBecue BectuOynsipasrit BectuOynsipabie aapa | 3agHsAs  LEHTpajbHas
raHIJInn CTBOJIA MO3ra, TaJlaMmyc W3BWJIMHA, BTOpPUYHAs
MOTOpHasi Kopa
Ocsizanne CnuuHOIM Mo3r uimm | Tamamyc ComatoceHcopHas Kopa
CTBOJI MO3Ta
O6onsinue ObounsTenbpHas [Mupudopmuas kopa JlumOuueckas cucrtema,
JyKOBHIIA TUIOTaIaMycC
Bkyc IIpononrosarslit Tanamyc ComatoceHcopHas Kopa
MO3T

1.3. IJenmpanvnoiit omoen: TIEpBUYHBIC TIPOCKIMOHHBIE OOJACTH KOPBI 00ECIEYnBaIOT
CEHCOpPHOE BOCHpUATHE 00pa30B BHEUIHEro Mupa. BropuuHas ceHcopHasl Kopa — ONO3HaHHeE,
UIECHTU(DUKAIIUIO U KIACCU(DUKAIIMIO CEHCOPHON WMH(OpMAIMU, COXpPAaHEHHE W PENPOAYKIIHIO
00pa30B BHEIIHETO MUPA.
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®U3NOJIOIUS 3PUTEJILHOM CEHCOPHOM CUCTEMBI

3puTeqibHAs CEHCOPHAs CHCTEMa — 3TO0 HeHpocucreMa Ppacno3HABAHMS BH3YaJlbHOM
uHdopmManuu 00 OKpyXkawileM MHUpe ¢ mocjenywmeil ee Tpanchopmanmeir B
HHIUBHAYAJbHbIE 3pUTeIbHbIe 00pa3bl. AdexsamHulil pazopasxcumensb — omomnwvl cema.

XAPAKTEPUCTHKH CBETA

Ckopocmb ceéema - abCONIIOTHAS BEIMYMHA CKOPOCTH PACIPOCTPAHEHUS 3JIEKTPOMATHUTHBIX
BOJIH, B TOUHOCTHU paBHast 299792458m/c (wm nipubnuzurensao 3% 108 m/c).

BuauMmblii cneKTp cBeTa - 3TO AJIEKTPOMArHUTHBIE BOJHBI, BOCHPUHUMAEMBIE UEIOBEUECKUM
ria3oM ot 380 — 400 um 1o 760—780 HM.

HNudpakpacHoe uznyyeHHE — 3IIEKTPOMArHUTHOE H3JIyUYEHHUE, 3aHUMAIOIIEEe CIEKTPaIbHYIO
001acTh MEX/Ty KPACHBIM KOHIIOM BHUIMMOIO cBeTa (C JIMHON BOHBI) = 0,74 MKM M 4acTOTOU
430 TT'm).

YiabTpauosieToBoe  M3Iy4€HME —  DJIGKTPOMArHUTHOE  M3JIy4€HHE, 3aHHMMarollee
CHEKTPaJIbHBIN AMana3oH MeXAy BUIAUMBIM U PEHTTEHOBCKUM H3IIYUYEHUSMU C JUIMHON BOJIHBI
ot 10uM (¢ cooTBeTcTBY!OIIEH YacToToi okosio 30 dI'n) no 400 um (750 TT ).

OcHOBHbIE OKA3aTeJIN 3PEeHHA:

1. TIpoctpaHcTBeHHas pa3peliaronasi CllocOOHOCTh — OCTPOTA 3PEHUs

2. Bpemennas paspemiaromasi CIIOCOOHOCTb — BpeMsi CyMMAaIlii M KpPUTHYECKas 4acToTa

MeJIbKaHUI

[Topor 4yBCTBUTEIIEHOCTH ¥ aanTaIHsI

CriocoOHOCTB K BOCIIPHUSITUIO 1[BETOB

5. /lmama3oH BOCHPHSATHS WHTCHCHBHOCTH CBETOBBIX BOJIH: OT TIOpPOTa BOCHIPHUSTHS 10
6oJieBOro nopora

6. Crepeockonus — BOCIPUSATHE TITyOHHBI H300paKCHHUS.

Hw

Bonpocs! 1J1s1 cAMONIOATOTOBKH:

1. O6umii mmaH CTpOEHHs  3PUTENIBHOM  CEHCOpPHOM  cucTeMbl.  XapaKTepUCTHKa

nepu@epruyeckoro OTJena, MPOBOJHUKOBOIO 3B€HA U LIEHTPAIBHOIO OT/AENAa 3pUTEIbHON

CEHCOPHOM CHUCTEMBI.

BcenomoratenbHas cuctema riasa: BHEIIHUE MBIIIIBI [J1a3a, BEKH, CI€3Has CCTEMa TJia3a.

3. OnTuueckas cuctema riasza. llpucnocoGnenue rinaza K BHICHHMIO ONU3KHUX U JTAIEKHUX
npenMeToB. /luana3zon akkomonanuu. Mexanusm akkoMoJanuu xpycranuka (/Ipunooicenue

1,3).

4. @yHKuMM 3payka. 3paykoBble peQuUIEKCHI: MpsiMas U COAPYKECTBEHHAsl peaklMsl Ha CBET U
KOHBEpPreHTHas peakuus. IHHepBanus 3padykoBbIX MblL. KiMHHYEcKkoe 3HadeHHE
3payKOBBIX PEAKIUH.

5. OnTHuecKkue HENOCTAaTKU IJlaza M aHOMaluu pedpakiuu (MUOMHUSA, THIIEPMETPONUs,
npecOMONusl WKW cTapueckas JalbHO30PKOCTb, aCTUIMAaTHU3M, KaTapakTa, chepuueckas u
xpoMarudeckas abeppauyn) (/Ipunoosicenue 2).

6. Octpora 3penus. [lone 3peHus. MeToaBl OmpeneneHus OCTPOTHI 3PEHHsI W TIOJIS 3PEHUS
(IIpunoxcenue 3, 4).

7. Ceruarka Kak mnepudepruecKoe 3BEHO 3pUTENbHON ceHCOpHOW cucteMbl. CTpyKTypa
(GYHKIUS OTACTBHBIX CIOEB CETYATKH.

8. MopdodynknroHabHas XapakTepucTuka (oTtopernentopoB. COOTHOIICHUE ITaTouek |
KOJIOOUEK, UX JloKanu3aius B cetuaTke. Crnenoe nsatHo. XKenroe nsatHo. LlenTpanbHas ssMka.

N
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA_%D1%80%D0%B0%D0%B7%D1%83%D0%BC%D0%BD%D1%8B%D0%B9
https://translated.turbopages.org/proxy_u/en-ru.ru.7cb434b2-62f612da-814cbefa-74722d776562/https/en.wikipedia.org/wiki/Hertz
https://translated.turbopages.org/proxy_u/en-ru.ru.7cb434b2-62f612da-814cbefa-74722d776562/https/en.wikipedia.org/wiki/Hertz
https://translated.turbopages.org/proxy_u/en-ru.ru.7cb434b2-62f612da-814cbefa-74722d776562/https/en.wikipedia.org/wiki/Hertz

9. 3purenpHbie nmHUTrMEHTH. (DOTOXMMHYECKHE PEAKIUH B  PEIEenTopax  CeTYATKH.
doronzomepuzanus pojorncuHa. Meradonmnueckuii kackaa nukiamdeckoro 'M®. CeeroBas
YyBCTBUTEILHOCTh. CBETOBas U TeMHOBas afanrtaius. (/Ipunoscenue 5).

10. Heitiponnast cetb ceryatku. D- u H-Oumomsipuple kietku cerdaTku. CTpykTypa
PEIENTHBHBIX TOJICH OUIMONISAPHBIX KIIETOK (KOHIEHTPUYECKUE PEICTTUBHBIC IMOJIS C On-
neHtpom u of-fiiepudepueii; off—entpom u on-nepudepueii). Kapimukosie OumosisipHbie
kietku (IIpunoscenue 6, 7).

11. Heiiponnast cetb cerdyarku. P- u M-TaHramo3Hble KJIETKH cerdaTku. OpraHuzanus
PEIENTHBHBIX TOJEH TaHTIMO3HBIX KIETOK. AMAaKpPUHOBBIE U TOPU3OHTAIBHBIC KIIETKH
ceruatku(/Ipunooscenue 6, 7).

12. IlpoBonsimiue TyTH W LEHTPBI 3PHUTEIBHOW CEHCOpHOW cuctemsl ([lpunosicernue 8).
JlatepanbHOE KOJEHYATOE TENO: KPYMHOKIETOYHbIC, MEIKOKIETOYHbIE U KOHUOKJICTOYHbIE
ciou. PetnHOTONIMYECKast OpraHU3aIysl JaTepaIbHOrO KOJICHYATOTO Tea.

13. IlepBuunas 3purtensHas (crpuaphas) kopa (VI). PenentuBHbie MoJs MPOCTBIX U CIOKHBIX
HEUPOHOB TMEPBUYHON 3pUTENBHOM KOpPBIL. [71a30IOMMHAHTHBIE W OPUEHTALMOHHBIE
KoJIoHKH. CKOIIIEHHS [IBETOM30MpaTEeIbHBIX HEMPOHOB (Karuu — «blobsy). ['unepkononka.

14. DxcrpactpuapHas kopa. Cucrembl mnepenaun wHGOpMamum: IMapajuieiibHas 00paboTka
unpopmanuu o Gopme, IBUKEHUU U LBETE (KPYMHOKIETOUHBIM M MEJIKOKJIETOUHBIN MyTH
nepenayn uHGopmaryn).

15. IIBeroBoe 3penue. Teopuu uperoourymiennit (M.B. Jlomonocos, T. IOur, I'. 'enbmronbi).
Hapymienus useroBoro 3penus (IIpunoscenue 9).

16. BUHOKYJISIpHOE 3pEHKE U BOCIIPUATHE TIyOuHbI pocTpanctia ([Ipunoscenue 10).

INPAKTUYECKHUE PABOTbBI

Padora Ne 1. UcciegoBanmne COAPYKECTBEHHBIX 3PAYKOBLIX PeakIuii

ILlenwv padomet: U3yduTh NPSAMYIO U COAPYKECTBEHHYIO PEAKIIMH 3payKOB Ha CBET.
Oobopyoosanue u mamepuanvi: KapaHaaul, KapToH.

X00 padomur: Ilocanuth UCIIBITYEMOTO JUIIOM K cBeTy. Uepes 1 - 2 MUHYTBI OTMETUTD LIUPUHY
ero 3padkoB. [Tocie 3Toro nposecTH cienyrone HabIOICHHS:

3akpbITh 00a r71a3a Ha 1-2 MuH. OTKpPBITH I1a3a, OTMEYasl paclIupeHNe 3pauKoB B TEMHOTE, UX
nocjeayolee Cy>)KeHHe Ha CBETY B TeUEHHE 5 CeK - 3paukoBblil peduiekc. MoxHO Habm0aTh
HE3HAYUTENIbHOE TOCIEAYIOUIee pPACIIMPEHNUE 3PAayKoB, KaK CJEICTBUE SIBIECHUS CBETOBOI
aJanTanuu.

3aKpbITh OJIMH I71a3 UCHBITYEMOIO PYKOW M HaOJI01aTh 3a pacIIMpPEeHUEM 3payka BTOPOIo riasa
(coopyoicecmsennas peaxyus).

[TomecTuTh KapaHAall HAa PACCTOSIHUM 1 M OT HMCIBITYEMOTO, MPEIIOKHUB eMy (DUKCHPOBATh
B3IV Ha yka3zaHHOM mnpenamete. [lpubnusute kapanmam jpo 25 - 30 cm, Habmogas 3a
U3MEHEHUEM TMOJOXKEHUsI 000MX TI1a3 (KOHBEPreHIUs ONTHYECKHMX OCel) M yMEHbIIEHUEM
LIMPUHBI 3paYKOB.

Cohepuueckasn abeppayus. 3akpbiTh oauH Tia3. K gpyromy rma3zy npuOnau3uTh KapaHarl
HACTOJIBKO, 4TOOBI €ro M300pa’keHHE CTalo pacIulbIBYaThIM. IloMecTuTh MeXIy Ii1a3oM U
KapaHJalloM KYCOK KapTOoHa ¢ HeOosblIuM oTBepcTheM. KapaHpjaml CTaHOBUTCS BHJIKM.
Hckaxxenue mpeamera, BbI3BaHHOE chepuyecKoi abeppaiueil, ucue3aer, €ciau YCTPaHSIoTCS
nepudepudeckue JTydu. s 3Toro npu pacCMOTPEHUHU MPEIMETOB BOIHM3U 3pAUOK CYHKACTCS.
Xpomamuueckas abeppayus. 3aKpeiTb OJIWH TJa3. B3rmsg gpyroro HampaBuUTh Ha
TOPU3OHTAJIBHBI  MEpEeIJIeT OKOHHOM paMbl. Belaeurate cHu3y Kycok kaproHa. C
YMEHBILIEHUEM JIOCTYIIA CBETA 3padok pacmupsercs. [IpuctanbHo pasrisabiBaTh NEPEKIAIUHY.
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Y HUXKHEro Kpas IEpeKJIaJuHbl IOABJISICTCS CHHASA KaliMa, y BEPXHEr0 — JKEITOBATO-
OpaHXeBasi.

Pexomenoauuu K ogopmienuro padbomsl: 3apucoéamsv U ONUCAMb pedriekmopHble Oyeu
3PAYKOBBIX peghieKcos.

Padora Ne 2. UcciaenoBanne (pyHKIIUY CBETONPEJOMJISIONINUX CPeE I1a3a

Ilens padomor: v3yunth PyHKIHIO CBETONPETOMIISIONIUX CPEJl II1asa.

Obopyoosanue u mamepuanpl: 1Ba KapaHjaiia, JUCT IUIOTHOW Oymaru, OyJIaBKH, KYCOK
kaptoHa 10x10, yepHbIii THCT Oymaru.

Xo00 pabompt.

Onvim Ne 1. Paccmompenue oaudxcaiiuiux u 0aibHux npeomemaos. Akkomooayusi.

3aKpbITh OAWH TJa3, GUKCUPOBATH B3I HA KakoM-Iu00 mpenmere. [lomecTuts Kapanmam Ha
paccrogaun 25—30 cm ot mna3. OuepraHus ero paciuibiBYaThl. llepeHectu B3MIsg Ha
Kapanjpam. HescHbIM CTaHOBHUTCS odepTaHue jaanbHero npeamera. OIHOBpEMEHHOE
paccMmarpuBaHue OJU3KHUX U TaJbHUX MPEIMETOB HEBO3MOXKHO.

Onwvim Ne 2. Onpeodenenue onusxcaiiuiens mouku ACHO20 6UOECHUSL.

[Ton Onmkaiimield TOYKOW SICHOTO BHJACHHSA MMOHHUMAIOT TO HAUMEHbIIEE PACCTOSIHHE [0
npeaAMeTa, MPU KOTOPOM TJia3 €lle MOXKET OTUETIMBO pa3jiMyarh €ro KOHTYpbl. [Ipubianxkats
OTKPBITYIO KHHUTY K IJ1a3y 0 TeX MOp, OKa He MepecTaHeTe pa3nndarh OyKBbl. MI3MepuTh 3TO
paccTosiHue MeXAy KHUTOU U T71a30M. [IOBTOPHUTH OMBIT AJIs1 APYTroOro riasa.

Onvim Ne 3. Acmuzmamusm - (ACKQKEHHE 3PUTEILHBIX U300PAKEHUI) CEI3AH C HENPABULLHOU
KpususHotl po2osuysl. Ilpu acmuemamuszme nepeousis n0GEPXHOCMb PO208UYbl NPEOCmAasisem
o001l He NOBEPXHOCMb Wapa, 20e 8ce paouycvl PadHbl, A OMPE30K IUNCOUOA, 20€ KAAHCObIU
paouyc umeem cgoio Onuny. llosmomy Kaxcowvlili Mmepuouan umeem ocoboe, omaudarOueecs om
0pYy2020 npeomieHue.

HapucoBate kBagpatr 5x5 cM U pa3aenuTh ero Ha 4 paBHbIX KBajpara. /[Ba cMeXHBIX KBajapaTa
pa3IMHOBATh TOPH3OHTAIBHBIMU, a4 JBA JAPYIMX — BEPTUKAIBHBIMU IUHUSMHU. YeloBeK,
CTPaJalIINi aCTUTMAaTU3MOM, OTYETJIIMBO BHUAUT TOJHKO TOPU3OHTAJIBHBIE WJIH TOJIBKO
BEpPTUKAIbHBIE JIMHUU. ACTUTMATUYECKUH TJa3 HE CHOCOOEH BHUIETh OIHOBPEMEHHO
TOPU3OHTAJIbHBIE U BEPTUKAJIBHBIE YaCTH MPEIMETa, TaK KaK aKKOMOAHMPYET TO K OJHUM, TO K
JIPYTUM JTHHUSIM.

Pexomenoayuu Kk ogopmaenuro padomwl: Hapucoeamv cxemvl NPeNOMIEHUs  Jyuel
XPYCMAIUKOM NpU  paACCMAMPUBAHUU OIU3KO U OANEKO DPACHOIONCEHHbIX NPeoMemos.
ObvsicHums Qu3zuonouiecKue Mexanuzmbl AKKOMoOayuu

Padora Ne 3. Onpeje/ieHne 0CTPOTHI 3peHUSA

Hopmanvhoti ocmpomoii 3penus Hazvleaemcs cnocoOHOCHb Pa30eibHO PA3IUYamb 21d30M 08e
ceemawuecss mouku npu yane spenus 6 50 cex., 0opazyemom ux ayuyamu (0 npocmomsl 3mom
yeon = 1 MuH.), 8 5mom ciyuae uzoopadicenue Ha cemuamke COOmeencmeyen paccmosHuio 6 4
MUKPOHQ.

Cuumaemcs, umo eciu 2 1yua nadaiom Ha 0OHY KONOOUKY (ee d = 3 Muxkpowna), mo uenogex
owpywaem 1 uzoopasxcenue — 1 mouxy. Eciu 2 pasoeibHulX yua Om CEemsAuwuxcs modex
naoarm Ha 08e cCMediCHble KONDOUKU, MO 4elo6eK U 8 IMOM cyuae modice euoum 1 ciuguieecs
uzoopasicenue — I mouky. U moavko 6 mom ciayuae, koc0a 2 pazoeivbHblX yya Om O08yX
Cc8emosblX moyek 8030ydcoaiom 2 KONOOYKU, MedcOy KOMOPbIMU HAXOOUMCS O0OHA
HeB030YCOeHHas, YelogeK suoum 2 ceemsauuecss modku pazoeibHo.

ILlenv pabomot: OCBOUTH METOJIUKY OTPEAEIECHUSI OCTPOTHI 3PEHUS.

Oobopyooeanue u mamepuaipl: CTaHAApTHAS TaOIUIA, YKa3Ka.
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CranpapTHbele Tabaunpl (Hanpumep, Tabiauua [onoBuHa - CuBroBa) uUMeOT 12 CTpOK,
yOBIBalOIMX IO BeIMYMHE OYKB cCBepXy BHM3. HampoTuB Kaxmoil CTpOKM YyKa3aHO TO
paccTosiHue, C KOTOPOro KpaHUE TOYKH KaKIOW OYKBBI JaHHOW CTPOKM OYAYT BUJIHBI
HOPMaJIbHOMY TIJ1a3y 1oJ yriioM 1. OCTpoTy 3peHus pacCUnuThIBAOT IO (hopMyIIe:

V=d/D,
['ne V - octporta 3peHus;
d - paccTosiHEE OT HCIBITYEMOTO JI0 TAOJIHUIIbI;
D - paccrosiHue, ¢ KOTOPOro JlaHHas CTPOKa MPAaBUIIBHO YUTAETCS HOPMAJIbHBIM IJ1a30M.
Hanpumep, ecnu ucnbITYyeMblil IPaBUIBHO Ha3bIBACT OYKBBI, pacnojioxeHHble B 10-i cTpoke
(oHa JOJKHA MPaBUJIBHO YUTAThCS HOPMAJIbHBIM IJ1a30M C PACCTOSHUA 5 M), a caM HaXOAUTCS
OT TaOJIMIIBI HA PACCTOSTHUU 8 M, TO OCTpPOTa 3peHHs paBHa 8/5=1,6, T.e. OHa Ja)Ke HECKOJIBHKO
00J1b11Ie HOPMAJIBHOIA.

X00 pabompr. Tabnuiy aist ONpeeNCHUs OCTPOTHI 3PEHUS BEIIAIOT Ha XOPOIIO OCBEIICHHYIO
CTeHy (vame TabiMLa OCBEIIAEeTCs CIEUHUAJbHO BMOHTUPOBAaHHBIMU pSJIOM C HEH
ANIEKTPUYECKUMH J1aMnamMu). VcrbITyeMoro cakaroT Ha CTYJ Ha PACCTOSHHU 5 M OT TaOJIUIIBI
T'omoBuna - CI/IBHOBa. 3aKpI)IB OOWH TIJIa3 HCHBITYEMOI'O CHCHHUAJIBHBIM IMHUTKOM, HIPOCAT
HCIBITYEMOI'0 Ha3bIBaTh yKa3biBaeMble OykBbl. OmpezaeneHre HaunHAKOT C BEpXHEH CTPOKU H,
IIOCTENIEHHO OITyCKaloTcsl K Oosiee MenkuM OykBam. IlocnmenHsist cTpoka, OyKBBI KOTOPOM
UCTIBITYEMBIH Ha3bIBaeT 0E30IIMO0YHO, CIY)KUT IOKA3aTeJIeM OCTPOTHI 3pEHHUS. AHAIOTHYHYIO
MpoIelypy MPOBOASAT | JJIsl APYTOTO I1a3a. 3aTeM, MOJb3YsICh MPUBEACHHON BBIIIE (POPMYIIOi,
OIIPEIEIISIFOT OCTPOTY 3PSHUS KaXKAOTO IJ1a3a OTICIBHO.

Pexomenoauuu K opopmaenuro pabomel. pe3ynomamsl UCCIE008AHU 3AHECU 8 NPOMOKOI U
CPAasHUmMb ¢ HOPMATLHOU OCMPOMOLL 3PEHUsL; COeNamb 6blEOO.

Pabora Ne 4. Onpenesnienue noJjs 3peHus

Jna paznuunvix yeemos nose spenus Heoounakoso. Hemnozo menvute, uem 0ns 6enozo, none
3penus 01 JHCelmo2o ysema, ewé menvuie 0l CuHe20 ysema, ddajlee uoem KpAacHulll yeem u
camoe y3Koe 075l 3e1eH020 yeema. Mzmenenuss nous 3peHusi Mo2ym Oblmb PAHHUM NPUSHAKOM
bonesmnell 2naz (2naykoma), 3pUmenbHO20 Hep8a U 20108HO20 MO32d (ONYXOU, 8POHCOeHHble U
cocyoucmule 3abonesanus). Ilo gopme, seruuune u pacnonrodxcenuro oeghekmos 8 noie 3peHust
MOIHCHO NPEONONIOACUMb, 20€ UMEHHO PA368UILCS NAMON0SUYECKUL NPoYecc.

Ilens padomor: 0CBOUTH METOJIUKY OIPENEICHUS MOJIEH 3peHusl.

Obopyoosanue u mamepuansi: nepumetp opcrepa, IBETHIEC (DUIITKH.

Xo00 padoompl. IlepumeTp CTaBAT MPOTUB cBeTa. VICHBITYEMOro cakarOT CIIMHOM K CBETY W
IIPOCST MOCTaBUTh MOAOOPOJIOK B BBIEMKY LITaTUBA MepuMeTpa. st onpeaesieHus moss 3peHus
MIPaBoOro ria3a MmoaA0OpOJOK CTABSIT Ha JIEBYIO YACTh MOJACTABKH, (PMKCUPYIOT MPaBbIM IJIa30M
Oenblii KPYXKOK B IEHTpE MAyTd, a JEBbI - 3aKkpbIBalOT. YCTAaHABIMBAIOT IOJIYKPYT
TOPU30HTAJIBHO. DKCIEPUMEHTATOP MPOABHUraeT Oenyro (PUILIKY 10 BHYTPEHHEW MOBEPXHOCTH
nepumetpa oT 90 k 0° ¥ MPOCUT UCHBITYEMOTrO yKa3aThb MOMEHT, Korjia (HIlIKa CTaHEeT BHUJIHA.
[Ipn monoXxuTeabHOM OTBeTe (UILKY OTOJABUTAIOT Ha3ajll, MOBTOPsAOT Bompoc. llomyuus
COBIMAJAIOLIME JAaHHBbIE, OTMEYAIOT ATy TOYKY HA COOTBETCTBYIOLIEM MEpPUAMAHE OTTHUCKA.
3areM MoBOpavYMBalOT Ayry Ha 45°, otonsuratoT ¢puuky k 90° u nosropstor onslT. Halinennyro
TOYKY 3aMe4aroT Ha COOTBETCTBYIOIIEM Mepuanane u T. A. Haiinenusle Takum obpa3om 8 Touek
coequHA0T KpuBod nuHUel. [lomyuennyro ¢urypy (mose 3peHHs) CpaBHHUBAIOT C HOPMOIl Ha
OTTHUCKE. 3aMeHHB 0enyto (UILKY [BETHOM, ONPENEeNIOT MO 3pEHUs UI Pa3INYHBIX [[BETOB.
WcnpiTyemblii TOJKEH HE TOJIBKO YBUIETHh (DUIIKY, HO M ONpEAETuTh €€ 1BeT. [IoBTOpsaroT
HabroAeHue 11 qpyroro riasa. [lonydeHHble MO 3peHUs. HAHOCAT Ha OTTUCK U CPAaBHHUBAIOT
C HOPMOI.
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Pexkomenoauyuu kK ogopmaenuto pabomsl: no NONYUEHHbIM Dpe3YIbMAMAM BblUepmumb
nepuMempuyecKylo Kapmy Oasi UCCIeO008AHHbIX YBemos, cpasHumv ¢ Hopmou. ObwvsicHume,
nouemy omaudaemcs noje 3peHust 0isl pasiudHbIX Y8emoa.

Puc. 3. [lepumerpudeckas KapTa JUisi pa3jIMYHbIX [IBETOB JJIsl IPABOTO Tiasa. (Akcenghenvo T.,
1980 ¢ usmenenusmu)

Padora Ne 5. Uzyuenue (pu3H0JI0rHM CBETOBOCHIPHHUMAIONIECT0 ANNAPATA 171232

Llenwv pabomor: u3ydyenre pyHKINUN CBETOBOCIIPUHUMAIOIIETO arnapara.

Oébopyoosanue u mamepuansl: 0PTaITLMOCKOTL, JaMIIa.

Xo0 pabomut:

Onvim Ne 1. Hccneoosanue cnenozo namua.

1) Ha yuctom nucte 6ymaru HapucoBaTh cieBa KpecTHk pazmepom 0,5x0,5 cM, cripaBa B 6
CM OT HETO KPYI' TUAMETPOM 2 CM. 3aKpBITh JICBBIH TJa3, B3STh PUCYHOK B pyKH. [IpnOImM3uTh
PUCYHOK, IPHUCTAJIBHO IJIsiAs Ha KpecTHK. Ha ompeneneHHOM pacCTOSTHUM KpYr UCYe3aeT U3
TIOJISI 3PSHHUS.

2) Ha gncrom nucte Oymaru HaprcoBaTh B JIEBOM €ro YaCTH KPECTUK. 3aKPBITh JIEBBIi TJ1a3.
Jlep’a prUCYHOK Ha pacCTOSIHUU BBITSIHYTOW PYKH, (PUKCHpOBaTh B3I Ha Kpectuke. [[pyroit
PYKOIl BECTHM KapaHAall MO JIMCTYy OT MpPaBOro ero kpas K KpecTuky. C ompeneneHHOro
paccTosiHus KapaHJall CTAaHOBUTCS HEBUAMMBIM. OTMETUTh 3TO paccrosiHue. [Ipubmmkas
KapaHJall K KPeCTUKY, OTMETUTh MECTO, TJle OH MOJHOCTHIO BHJeH. [loBTOpUTE HabmoneHue,
BEJls KapaHJalll CBEPXY BHHU3 MEXIY OTMEUEHHBIMH TOYKamH. M3MepuTh paccTosiHHe OT TJia3a
no Oymaru v auaMeTp oOiacTd, HEBUAUMOM Tia3oM. PaccumTaTh AuameTp clenoro msaTHA MO
dbopmyre:

d/D =f/F

rae d - nuaMeTp cienoro msiTHa Ha CETYATKE;

D- nuametp odepTaHus CIIENOro MiITHA HA Oymare;

f - paccTosiHue ceTyaTKU OT y3JI0BOM TOukH riaza (15 Mm);

F - paccrosHue ot rnasa 1o Oymarm.

Onvim Ne 2. Hccnedoganue jcenmozo namua.

Ha crpoke, HaneuaTaHHOW MenKkuM ipudTom, BeIOpaTh ¢ioBo U3 10—12 OykB. 3aKkpbITh OJIMH
ria3. OUKCUPOBATH B3MIAJOM OJIHY U3 CpPeJHHX OYKB. YOEAUTHCS B TOM, YTO BUIHBI JIMIIb
HecKoJIbko OyKB. [IponomkaTs GpuKCHpoBaTh Ty ke OYKBY, OTMETUTD, KaKU€ U3 COCETHUX OYKB
MOTYT OBITh MPOYUTaHBl. VI3MepHUB paccTOsSHUE OT Tia3a A0 CTPAHUIIBI, U PACCTOSHUE, KOTOPOe
3aHUMAIOT BHJMMbIEe OYKBBI, pacCUMTaTh pa3Mep JKEITOro IMATHA [0 TPUBEIECHHOW B
IpEebIAYIIEM OIbITE GOopMYIIE.
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Jluiip Te NpeaAMCTBI Pa3IM4ar0TCd OTUCTIMBO TJIa30M, H306pa>1<eH1/1e KOTOPBIX MPUXOJUTCA Ha
0071aCTh JKEATOr0 MATHA.

Puc. 4. I'naznoe ano: 1 — cinenoe msaTHO, 2 — xentoe nsATHo. (Kapoe B.B., 2015 ¢ usmenenuamu)

Padora Ne 6. MccieroBaHue IBETOBOIO 3peHUs

Ilenv pabomur: ViccienoBaHue IIBETOBOTO 3peHUs ¢ moiauxpomarnueckumu Tabmumamu E. b.
PabkuHa.

Obopyoosanue u mamepuansl: nonuxpomarunueckue Tabmuisl E. b. Pabkuna.

X00 padomur. VicipITyeMblil caiUTCS CIIMHOM K CBETY, SKCIIEPUMEHTATOP MOKa3bIBAET eMy 25
IBETHBIX TaOJMI], B KOTOPHIX Ha (POHE KPYKOUKOB M TOUEK OJHOTO IIBETa H300paKe€HbI
reomeTpuueckue Gpurypsl 1 nudpsl Apyroro nsera. OHU XOPOIIO Pa3IMYarOTCs TPUXPOMATaAMHU,
T. €. JTIOJbMHU C HOPMAJIbHBIM I[BETOBBIM 3PEHHUEM M HE MOJHOCTHIO PA3IMYAIOTCS JTIOIbMU, Y
KOTOPBIX UMEETCs TO WJIM MHOE HapyIIeHHE IBETOBOro 3peHus. [Ipu npeabssiennn Tabnui y
UCIBITYEMOIO CIIPAIIMBAIOT, YTO Ha HUX U300pakeHo. HeoOX0oauMoO MOMHHUTH, UYTO KaXKIYIO
TaOJUILy CIIeAyeT YCTaHABIMBATH HA YPOBHE TJ1a3 HCIBITYEMOTO Ha PACCTOSIHUU 1 M OT Hero.
[TpoOKUTENPHOCTh KCIMO3UIMK OJHOW Tabmuuel okojio 5 c¢. Kaxnawlii a3 obciemyercs
pa3aesbHo, IPU 3TOM BTOPOM IJ1a3 3aKPbIBAETCS CHEIMATIbHBIM SKPAHOM.

Pexomenoauuu Kk ogopmnenuro  padbomel: onuwiume - pe3yibmMamvl  UCCAEO08AHU
YB8EemoBOCHPUAMUSL, VKAXCUME, K KAKOMY 6UO0Y OMHOCAMCS OOHAPYIHCEeHHble ) UCNbIMYEeMO20
HapyuwieHUus 80CNPUAMuUsL Y8eMo8 (eciu OHU eCMb).

Padora Ne 7. Oco0eHHOCTH OMHOKYJISIDHOIO 3pEHUs

Ilenv pabomer: ipoHAOIIONATH TPOSBICHUS OMHOKYJISPHOTO 3PEHMSI M OMHCATh MEXaHU3MBbI
CTEPEOCKOIMYECKOTO 3PEHUSI.

Oobopyooeanue u mamepuansl: 1Ba KapaHjaiia, CTEPEOCKOI, CTEPEOIaphl, CTEPEOCKOTMTUIECCKIE
TaOJTHIBI.

Xo0 padbomeur:

1) [ToMecTuTh MeXAy rIa30M U KHUTOM Kapanjaul. OH He NMPEenaTCTBYET YTEHHIO, TaK KaK
HA ofHa W3 OyKB WM HE 3aKpBIBA€TCS. 3aKpbIBaTh IMOOYEpeqHO Tia3za. M3 momns 3peHus
BBINIA/IAIOT TO OJIHU, TO Apyrue OykBbl. [Ipu OMHOKYISIPHOM 3pEHHUH MOJs 3peHHs] 000UX Tia3
MEPEKPBIBAIOT APYT APYyTa.

2) [TomecTuTh nBa KapaHjalla Na pa3IMYHOM pPACCTOSHUM OT ria3za. DUKCUPOBAThH
B3TJISAJIOM JAJIbHUM KapaHjaail, OJVKHUN TPeCTaBIseTCcs MBOMHBIM. DUKCHPOBATH B3TISIOM
OnmvxalImuii KapaHjaml, JadbHUN MPEACTABISETCS IBOMHBIM. 3aKpbhITh MOOYEPETHO TJia3a.
OO6pa3sl KapaHaaIel NCYe3a0T Ha OJJHOMMEHHON CTOPOHE.

3) DuKcUpOBaTh B3TIISIOM Kakoi-HHOYIb mpeamet. Cierka HalaBIuBas Ha OJHO TJIa3HOE
s10JI0KO, CMECTUTD €ro B CTOpoHy. [IpeaMer kaxkeTcst ABOMHBIM.
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4) @uKCUPOBATH B3IIISIOM KaKOW-HUOYIb MIPEIMET, yIAICHHBIA OT IJ1a3a Ha PacCTOSIHUU 2
M.CONMM3UTh yKa3aTenbHble Majblpl Ma pacctosHUM 20 cMm oT ria3. Korga KOHIBI mablieB
COBIIQAYT CO 3pUTEIBHBIMU OCSIMH, OHM MTHOBEHHO CJIMBAIOTCS, B OJTHU 00pa3. B 310 Bpems B
JNEUCTBUTEIBHOCTH NaJbLIbl HAXOAATCS HA HEKOTOPOM PAaCCTOSIHUU APYT OT ApPYyTa.

5) B3saTe crepeockon M BCTaBUTh B Hero crepeomnapy. Ilpu paccMoTpeHuu crepeomnapsl
BBINIOJIyYUTe OOBEMHOE TpEeThe H300paKEHUE, HAXOMAAIIUECS MEXKIY IBYMS HMCXOJIHBIMH.
[Touemy 310 mpoucxoaut?

6) CBepHyTh W3 Oymard TPYOKY IJIWHOM OKOJIO 15 CM, CYXHBAIOMIIYIOCS Yy OJHOTO
koHna.llpucraBuTh TpyOKy HIMPOKUM KOHIIOM K OoAHOMY riaszy. Ilepen npyrum ria3om Ha
pacctostHuM 10 cM TOMECTUTH JaI0Hb, OHA KAXKETCS «IIPOABIPSABICHHON».

Pexomenoauuu k oghopmnenuro pabomot. Ob6vsicrnume npuduny Habarooaemvix aeienuil. Kakue
@u3uonocuecKue Mexanu3mMbl 1eAcam 8 OCHO8e CMepeoCcKONU4ecK020 3peHus?

Padora Ne 8. U3yueHue nocjie0BaTeJbHbIX 3pUTEJIbHbIX 00Pa30B

IlocnedosamenvHulii 06pas - spumenvHoe oujyujerue, ocmaroweecs cpasy nocie npeKpaujerus
deticmeust pazopaxcumens.

Ileny pabomwl: TONMYYNTH TOCIEAOBATEIbHBIE 3pUTENIbHBIE O0pa3bl W JaTh OOBSCHEHHE
HaOII0/1aeMBIM SIBIICHUSIM.

Obopyoosanue u mamepuanpl: 1EKTpoJaMIIa HA M10ICTaBKE, KAPTOUKHU-TECTHI.

Xo0 padbomeur.

1) Ilonyuenue nonodxxcumenbHo20 nocie0o08amenbHo2o 3pumenbHo2o obpasa. B teuenue 5
CEKYH/JI CMOTPST Ha APKO TOPAIIYIO JIJaMITy U 3aKpbIBAIOT TJ1a3a.

2) Ilonyuenue ompuyamenvno2co nOCIE008AMENLHO20 AXPOMAMUYUECKO20 3PUMENLHO20
obpasa.

B teuenne 40 cekyHn GpuKCHpYIOT B3I HA KPECTe B IEHTPE Kpyra ¢ OenbiM KoibioM. Jlanee
MEePEeBOIAT B3I HA KPECT, PACIIOIOKEHHBIH B LIEHTpe 0eloro Kpyra.

B Teuenne 40 cekyHI CMOTpAT Ha O€Iyl0 CIHpalb B LEHTPE YEPHOW JIAMIIOYKH, a 3aTeM
MIEPEeBOIAT B3I HA O€JIbIi AKpaH-NPSMOYTOIBHHK CIPaBa.

3) Ilonyuenue ompuyamenvbHo20 NOCIE008AMENLHO20 XPOMAMUUECKO20 3PUMENbHO20
obpasa. B TeueHre 1 MUHYTBI CMOTPST Ha I[BETHYIO T€OMETPUUECKYIO0 GUTypy Ha Oenom ¢oHe.
[Tocne skcmo3uiiuu 1BETHYIO (PUTYPY YOHPAOT M CMOTPAT Ha OCNBIA IKpaH, JOXKUIAAIOTCA
MOSIBJICHUSI TOCJEIOBATEIBHOTO XpOMAaTH4ecKoro ooOpasza. IloBTopsioT naHHYK paboTy c
¢burypamu Ipyroro Iera.

Pexomenoauuu k ogopmnenuto padomwr. Onuwume HabaroOaemvie s6leHUs U oatime
00BACHEHUe CBOUM OULYUEHUSIM.

AKTyaJIbHOCTb TeMbI U CBSI3b C KIMHUKOH
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Opmanvmockonusi - ucciedoganue 2naznoeo oua (I A. Yavoanos, 1977
C UBMEHEHUAMU,).

HccnenoBanue npoBoAUTCS B TEMHOM KOMHaTe. McnbITyeMblil caguTcest
Ha CTyJ, CMOTPUT BJajlb, HEMHOI'O B CTOPOHY - Ha IPAaBOE€ yXO Bpaya
IIPU UCCIIEJOBAHUH JIEBOT'O IJ1a3a, Ha JIEBOE YXO — IIPU HUCCIIEI0OBAaHUU
npaBoro riasza. JlaMna mnomemaercs c3agd M ClI€Ba, 4TOOBI JIMIIO
oOcienyemMoro ocraBajioch B TeHU. Bpau canurcs Hanpotus, OepeT B
IPaByK PYKY O(PTaIbMOCKON M, IPUCTaBUB €ro K CBOEMY IPaBOMY
rJ1a3y, HampaBJIE€T MYYOK CBETa B 3padyoK HCHObITyeMoro. B neByro
pyky Oeper nun3y B 12—13 auonTpuii u, onupasicb MU3UHIEM O J0OO
UCIBITYEMOI0, YCTAaHABIMBAET €€ MEPHEHIUKYISIPHO OTPA)KEHHOMY OT
Ijla3a IydKy CBETa Ha pPacCTOSHMU 7—8 cM OT Hero. [using depes
oTBepcTHE O(TaIbMOCKONa B MPHUCTABIECHHYIO K TJaszy JIymy,
paccMaTpuBalOT M300pakeHue mIazHoro JHa. CHauyasa BHJEH
OCBEILLEHHBI H3HYTPU KpacHbIM CBETOM 3padok. YToObl yBHAETH
n300pakeHUe TJa3HOIO JHA, HY)XHO OTBJEUYbCS OT PACCMOTPEHUS
3pauka, (UKCUPYS B30pPOM IMPOCTPAHCTBO HECKOJIBKO BIEpPEAU OT
muH3bl. M300paskeHue T1a3HOrO [HAa MOsABJSEeTCs OJM3 MeperHero
¢dokyca JMH3BL, MEXIy Jymoll u Tia3oM HabmogaTtens. ITo
NeMCTBUTENbHOE, YBEIMUYEHHOE U O0paTHOE H300pa’keHHe TJIa3HOTO
JTHA.

Ogmanvmomempuss — METOA HU3MEPEHUs pajanyca KPHUBHU3HBI U
MPENOMIISIOIIEH CUIIBI TEPEIHEN MOBEPXHOCTH POroBuLbl. [IpumHimn
paboThl odTarTbMOMETpa OCHOBAaH Ha M3MEPEHHUU PACCTOSHUS MEXIY
M300paKEHUSIMU CBETSIUXCS 00BEKTOB, OTPAXKEHHBIX OT POTOBUIIBI.
Ckuackonus — 3TO OOBEKTHBHBII METOJ OmpeAeseHHus pedpakiuy,
OCHOBaHHBIM Ha CBOMCTBE IJIa3HOTO JIHA HE TOJIBKO IMOIJIOIIATh, HO U
OTpakaTh NAJAOIIMKA HAa HEro cBeT. Jlydun cBeTa M3 ONpeNeNEHHON
TOUYKH, OTPaXEHHBIE TJIa3HBIM THOM, BEPHYTCS B 3TY )K€ TOUKY.
Pegpaxmomempus. PedppaktomeTps! | THIa ocHOBaHBI Ha MOJYYEHUU
pe3koro M3o0pakeHUss MapKu Ha IasHOM JHe. Pedpaxtomerpst 11
TUNa OocHOBaHbI Ha (peHomene llleiinepa — pa3aBoeHUN M300pakKeHus,
MIPOELUPYEMOT0 YePE3 pa3HbIe YUaCTKH 3payKa.

Aemomamuueckas — pegppakmomempus. B  aBromarnueckumx
pebpakToMeTpax Ha JHO HCCIEIYyeMOro IJa3a Mpoelupyercs
HeBUAMMOEe (B UWHQpaKpacHbIX  Jydax)  H300pakeHue W
OCYHIECTBJISETCS aBTOMAaTUYECKUN AJIEKTPOHHO-ONTHYECKUI aHAIN3 €€
N300pakeHMsL.

Jlazepopeppakmomempusi — OCHOBaHA Ha SIBJIEHUU HHTepdepeHINH
KOT'€pEHTHBIX JIyuell CBETa B IJ1a3y.

Jlyoxpommnvix mecm — OCHOBAH Ha IBIIEHUU XPOMAaTUYECKOH abeppariuu
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B r1azy. OHO 3aKJII04aeTcst B TOM, UTO JIy4H ¢ 0oJjiee KOPOTKOM JITHMHOM
BOJIHBI (3€JIEHOCHHHE) MPEIOMIIIOTCS CUJIbHEE, W, CIIEI0BATeNbHO,
¢dokyc ans HHMX HaxXoOUTCa Oyimke K poroBuie. Takum oOpazom,
TUIEPMETPONUYECKUIl TJla3 JOKEeH 4éTdye BUICTh B CHHE-3€JIEHOM
CBETE, @ MUOIMUYECKUN — B KPACHOM.

Onexmpookynocpaghusi— MeTOl  PETUCTpAallUd  JBUKCHHM  TIJ1as,
OCHOBAHHBIM Ha rpadUUecKoi (PpUKCAUU U3MEHEHHUS AJIEKTPHUECKOTO
MOTEHIIMaja CeTYaTKU M TJIa3HBbIX MBI, MexIy AHOM riia3a u
POTOBHUIIEH PA3HOCTh ANEKTPUUYECKUX MOTEHLUANIOB cocTaBisier 6 mMB
(mepeaHuii MONIOC Tja3a TMOJOXKUTENEH, a 3aJHUM OTpULIATENeH).
DneKkTpudeckass OCh IJIA3HOTO S0JIOKA TMPAKTHYECKH COBIAAAET CO
3pUTENbHON JIMHHEH, €e MOXXHO paccMaTpuBaTh Kak OCh AMIIOJNS,
BOKpPYI' KOTOPOH HMEETCS CUMMETPUUYHOE JJIEKTPUYECKOE CHUJIOBOE
nosie. Ilpu moBopoTe TJla3a TMOJIOKEHHE [OJIFOCOB JHUIMOJS IO
OTHOILIEHWIO K JaHHBIM IIYHKTaM Ha OpOUTE U3MEHSETCS.
Boznukaromiast B 3T0 BpeMs pa3HOCTh MOTEHIIMAJIOB M XapaKTEepPHU3yeT
HalpaBJICHUE, AaMIUIUTyly M CKOPOCTb JBIJKEHUS IJa3a. OITO
HU3MEHEHUE, 3aperucTpUPOBAHHOE rpaduyecku, HA3bIBACTCS
anekTpookyiorpammoit (D0I). DnexTpookynorpadus umeer 00IbII0e
3HaUE€HUE B HCCIEAOBAaHWU (PYHKIMH ¢ TEPBHYHBIX J1e(heKTOB
MMATMEHTHOTO JMHTeNus 1npu  JAuddepeHInaIbHON  THarHOCTHUKE
3a00JIeBaHUN CETYATKH U 3PUTEILHOTO HEPBA PA3TUYHON JOKAIU3aluU
U TeHe3a.

HUpuooouacnocmuxa — METOJ] AMaTHOCTUKH 3a00JI€BaHUI BHYTPEHHUX
OpraHoB IO  paayKHOH o0O0o0JIoUKEe TJla3a, HUCIHOJb3YyeTCsl B
TPaJUIIMOHHON MeIUIIMHE.

Pazeumue
271aYKOMbl

BoastHucras Bnara — KUAKOCTh NEpEeAHEM M 3aJHEW KaMmep rjasa
CEeKpEeTUPYETCS PECHUYHBIM DJIHUTEIMEM 3aJHEd Kamepbl, 3aTeM
LHUPKYJIHUPYET B MEPEIHIOID KaMepy U 4epe3 NUIEMMOB KaHa IMOIaaeT
B BEHO3HBIM KpOBOTOK. OT Hee 3aBUCUT BHYTPHUIJIA3HOE [IaBIICHHE.
Ecnu nornomieHue BOASHUCTOW BJard HapyIIaeTCs, BO3pPACTAET
BHYTPUTJIA3HOE JaBJICHUE M pa3BUBaeTcs eonaykoma. Hapymiaercs
KPOBOCHA0KEHHME CEeTYATKH, IJ1a3 MOXKET OCJICTTHYTh.

Hapywenusa
pedpaxyuu

OOwuMii OCHOBHOM MPHUHIMI BceX Ae(PEKTOB I1a3a COCTOUT B TOM, YTO
MpesoMIIfoNias Cuila M JUIMHA TJIa3HOTO $I0JI0Ka HE COIVIacyroTCs
Mexay coboil. Bo Bcex cnyuasx wu3o0paxkeHME Ha ceTdaTrke
pacmuibIB4aToe, Hec(hOKyCUpPOBaHHOE.

OcHOBHBIE BM[bI HapyLIeHUs pedpaKIuu:

AMMETPONUS— HOpMaJbHas pedpakiuus,

Muonus (6au3opykocts). Eciin paccrosiHue Mexay XpyCTaIUKOM U
ceTyaTkoi Oosiblie, yeM (POKYCHOE pacCTOSTHUE XpyCTaluKa (AJIMHHOE
rmazHoe 56710k0). BaTOM ciydae ToOuka SICHOTO BHUJAEHUS HE B
OECKOHEYHOCTH, a Ha JOBOJbHO OJU3KOM paccTosHUU. DOKycHOe
paccrosiHue — nepez cerdarkoi. Kopperupyercss BOTHyTHIMHM JTMH3aMU
¢ “-“ muonTpusAMHU. | TP = MPETOMIISIONICH CHUJIE JTMH3BI C (POKYCHBIM
paccrosinueM 100 cMm.

lN'unepmeTponus (AanbHO30pKOCTh). OnTHYECKas OCh Ila3a KOPOTKasl.
@okycHOEe paccTosHME 3padyka — 3a ceryaTkoil. Koppekuus -
JTBOSIKOBBIITYKJIBIE JIH3BI.
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[IpecOuonust — cTapyeckas AaJbHO30PKOCTb.
HoTepen AIaCTUYHOCTH XPYyCTaJINKA.
Acturmatusm — OOYCIIOBJIEH TE€M, YTO pOrOBUIA B Pa3IMYHbIX
HalpaBICHUAX  MMEeT  pa3jIMUHYyl0  CTENEeHb  KPUBU3HBI U
COOTBETCTBEHHO Pa3HOE IPEIOMIICHUE.

Xapakrepusyercs

Hapywenue T.H. «kypHuHas ciernoTa» - cBs3aHa ¢ TUIIOBUTaMHHO30M A. Monekyrna
cymepeunozo POJOIICHHA COJCPKHUT XpoMaTohop pemunansb, anblIeTH] PETUHOIA
3peHusn (BuTamuHa A).

Hapywenus Llgéemosas crenoma — CHEACTBUE TEHETHYECKOro JedeKTa, Mpu

Ueemaoeo2co 3penun

KOTOPOM OTCYTCTBYIOT OJIHA HWJIM HECKOJIbKO (YHKIHI KOJ0OUYeK.
310pOBBIC JIOAW  SIBIISIIOTCS  mpuxpomamamu (TpU  KOJIOOUKOBBIX
MexaHu3Ma). Jluxpomamsl JMIIEHBl OAHOTO U3 MEXaHH3MOB.
HecmocoGHOCTh K0JIOOYEK MOTIIOMIATh KPACHbIM IIBET — NPOMAaHOnus,
3CJICHBIN — Oelimepanonus, CAHUNU — MpUmaHonusi.

nonei

Jegpexmut

3penHus

K nmedexram monel 3peHUs NPUBOAUT HAPYIICHHE 3PUTEIHLHOTO MyTH
Ha KakominOo ypoBHe. Ckomoma — JIOKaJlbHBIA CIIENONW Y4acTOK B
WIICUJIATEPAIBHOM IIOJIE 3pPEHUs, BO3HUKACT IIPpU IOBPEKICHUU
CCTUATKHU IJIa3a. bumemnopanvHas 2emMuaHoncuss — BbIIAJCHUE
BHUCOYHOM IIOJIOBUHBI IOJIEH 3peHHs] 00OMX IJla3 MpHU IMOBPEXKIECHUH
3pUTENBHOIO HEpBa B XuasMe. [ emuanoncus — BBIIAJCHUE JIEBOU WIH
IpaBoil  MOJOBUHBI 000OMX MOJEH 3peHus, BO3HUKAIOT IPH
OJIHOCTOPOHHEM  MOBpeXAcHUU  3purenpHoro  tpakra, JIKT,
3pUTENBHON KOPBI.

IHogpercoenusn
IKCmpacmpuapHoi
Kopbl

Axpoxwamoncwz — LOBCTOBAA CJICTIOTA; NPO30NACHO3UA — HECIIOCOOHOCTh
K Y3HABAHUIO JIUI[; HAPYIICHUEC BOCHPUATUS TICPCMCIICHUA 00BEKTOB U
T.O.

BOl'lpOCbI AJIA CAMOKOHTPOJIA:

1. Yro 03HauUaeT TEPMUH «BCIOMOTaTeNbHbIE CHCTEMBI» I1a3a?

2. Yro Takoe EHTpaIbHas 00JIACTh CETUYATKH TI1a3a WIH OKEIITOE TISATHO»?

3. Tlouemy onTuyeckuii AUCK TAKXK€ HA3bIBAIOT «CJETBIM MATHOM»?

4. Kakue yepenHo-M03roBble HEPBbl HHHEPBUPYIOT BHEIIHUE MBIIIIIBI TJ1a3a?

5. KakoBsl pyHk1MM Bek?

6. UYro mpemyrnpekaaeT BBICHIXaHUE CIIE3HOM KUAKOCTH?

7. Omnpenenute, 4TO Takoe OIU30PYKOCTh (MHOMNUS), AAIbHO30PKOCTh (TUIEPMETPONHs),
cTapueckasi JaIbHO30pPKOCTh (TIpecOUOoIrs) U KaTapakTa.

8. JlBa yenmoBeka CTpaJaroT JaTbHO30PKOCTHIO U HOCAT O4YKH. Kakoi Bonpoc (0OAMH M TOT Ke)
HY)KHO 33J1aTh UM, 4TOObI YOEIUTbCA B TOM, YTO MIPUUYMHA JAJIbHO30PKOCTH y HUX OJIHA U Ta
xe?

9. UYenoBek CMOTPHT Ha TPYIITY JIFOJCH B OJHOBpeMeHHO ¢otorpadupyer ee. OTtoOpakeHHe
3TOM TpyIIbl BO3HUKAeT M B MO3Ty, M Ha (oToIuleHKe. B KakoMm ciiyuae UMeeT MeCTo
o0paboTka nH(MOPMAITIHU U B Y€M TO BhIpaXKaeTCs?

10. Yem MBIl — COUHKTEP U TUIATATOP PALyKKU OTIMYAIOTCS OT OCTAIbHBIX MBIIIII?

11. Kakue ¢pyHKIIMH BBITOJIHSAET PECHUYHOE TENO0?

12. Kak ™Mbl — CGUHKTEp M JWIATATOP PaayKKM KOHTPOJIUPYIOT KOJHYECTBO CBETa,
nocruraromiee ceryatku? OOBACHUTE, KaK Bapualluu pa3Mepa 3payka BIUSAIOT Ha INIyOUHY
doxyca.

13. B yem paznmuue Mexay BeCTHOYIOOKYIOMOTOPHBIMH W ONTOKHHETHYECKHUMHU pedIiekcamu?

Kakue u3 3tux pediiekcoB oTcyTcTBYIOT B TeMHOTE? [Touemy?
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14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.

28.

29.

30.

31.
32.
33.

Kakue aBrxeHMs 113 yrpaBJisiioT AUCIIAPATHOCTHIO H300paKeHUH Ha ceTyaTKax?
[lepeuucnure ciou ceTyaTKU.
[loueMy B TEMHOTE B OZJHOM TIJIa3y Yy 4YEJIOBEKA JIBa CIEMBIX MSATHA?
Uro 00ycnoBIMBaeT TEMHOBOM TOK B MaJOYKaX M KOJOOUYKaX?
Jleronsipu3yI0TCs M TUIIEPIOJISPU3YIOTCS (DOTOPELEeNTOPHl B OTBET HA ICHCTBHE CBETa?
UTO NpOUCXOAUT C TPAHC-PETUHAJIEM, BbIICIUBIIEMCS U3 HAPY>KHBIX CETMEHTOB Malouek?
Ecnmu Ob1 pa3mepbl koj0ouek ObUIM B HECKOJBKO pa3 OoJble, YeM Ha CaMOM Jiele, Kak
W3MEHUIIACh ObI MPU 3TOM OCTPOTA 3pEHUS?
Bo3geiictBue cBera MHTHOMpYeT WJIM AKTUBUPYET BBIIEJICHHE MeauaTopa H3
dhoTopenienTopoB?
Paznuuust moriomieHusi cBeTa NUTMEHTAMH MAJOYeK M KOJIOOYeK  O0O0YCIIOBIIEHO
XpoMo(OpPOM UM OIICUHOM?
HapucyiiTe cxeMy CHHAaNTH4eCKOTO KOMILUIEKCa, OOpa3yeMOro TOpPH30OHTAIBHBIMUA H
OUIMOJISIPHBIMU KJIETKAMHU C TTAJIOUKAMH.
Uro oO3HaYaeT TEPMHUH «pEHENTHBHOE IMoyiey OumossspHor  kieTku?  KakoBw
(bu3HoNIOrNYecKre XapaKTePUCTHKHU ITUX MOJIeH?

OnumuTe OCHOBHBIE TUITBI TAHTIIMO3HBIX KJIETOK CETYATKH.
Kakoii Tun raHrIno3HbIX KJIETOK YyBCTBUTENEH K ABMXKEHHUIO, & KAKOH — K IIBETY?
Ha kakoit cTuMyn TaHTJIMO3HBIE KIETKH JalOT OoJjiee BBIPAKEHHYIO PEaKIUI0 — Ha
MajeHbkoe C(OKyCHpOBaHHOE€ TMATHO CBETa B  pEHENTHBHOM IOJie WJIM Ha
pacnpocTtpaneHHoe U dy3HOE OCBEIICHHE?
Kakme cmom  nmaTepaiapbHOro  KOJEHUAaTOro  Tela  MOdy4daroT  apdepeHTsl  OT
[IapBOLIEIUIIONIIPHBIX BOJIOKOH (P-BosiokoH)?
Bonokna 3puTenbHOro HepBa U3 JaTepaibHOM YaCTH CETYATKH:

- COBEpLIAIOT ITOJIHBIN ITEPEKPECT,

- COBEpILIAIOT YaCTUYHBINA MEPEKPECT,

- WJIM HE COBEPIIAIOT IEPEKPECTa B 3pUTEIbHON XHa3me?
Kakue cnon naTepaibHOro KOJEHYATOro Teja COAEp)KaT KIETKH, OTBEYAIOIUeE 32 JABHKEHHE
B UX PELENTUBHOM I0JIE, HO HE pearnpyoT Ha BET?
I'ne pacnionaraercst mepBUYHas 3pUTEIbHAs KOpa y ueroBeka’?
Kakoro tuma cTuMysisl 3aITyCKatoT OTBETHI B KJIETKAX MEPBUYHON 3PUTEITHLHON KOPBI?
Yro Takoe npo3onar{o3us?

21



®U3NOJIOIUS CJIYXOBOM CEHCOPHOM CUCTEMBI

CayxoBasi CeHCOpHasi cuUcTeMa o0ecne4ydMBaeT BOCHPHUATHE AKYCTHYECKHX CTHMYJIOB,
00yCJIOBJIMBAKOIIASL CIIOCOOHOCTH OPUEHTHUPOBATHLCH B OKPY:KAIOIIEH cpeae MOCPeICTBOM
OLIEHKM aKyCTHYeCKHMX pa3pakutesieil u popmupywomas ee cy0beKTHBHBII 00pas3.
AodexeamHvim pazopascumenem OJisl peyenmopos op2aHa Ciyxa sAensemcs 38yK, KOTOPBIU
MpEACTaBIISIET coboit KosiebaTenbHbIe JBYDKEHUSA YaCTHUIL YIPYrou Cpensl,
pacrnpoCTpaHSIOLIUEC B BUAE BOIH B BO3/IyX€, )KUJIKOCTSIX U TBEPJIbIX TEJax.

Icuxodgusnosornyeckne XapakTepuCcTHKM 3ByKa:
1) Jlnama3oH 3ByKOB:

Nudpazsykn < 20T

O6unacte cibimmMbix 38ykoB 20 — 20 000 I'g
YabsTpazsykn> 20 000 I'm (20 xI'mr)

2) CkopocTb pacripocTpaHeHus 3Byka ~ 350 m/cek
3) WurencuBHOCTH (cuna 3ByKa) 2 X 107 u/M? — 30 5/M? — 6071b
4) VYpoBeHb 3BYKOBOTO JaBjicHUs (1b)

DYHKIUH CJIYXOBOH CCHCOPHOM CHCTEMbI:

[TepepaboTka CUrHAJIOB B LIEHTPAIbHBIX 3BYKOBBIX ITYTAX IO3BOJIAET ONPEACIATh:
MCCTOHAXOKJACHUC HCTOUYHHKA 3BYKa,

AQHAJIN3UPOBATH €TI0 YAaCTOTY U CUILY,

pacno3HaBaTh peyb.

IToxa3zatenn ciayxa:

1) Jl1amna3oH CbIIIUMBIX YaCTOT

2) AOCOII0THAs 4yBCTBUTEIBHOCTD CllyXa

3) JuddepennunanbHas 4yBCTBUTENBHOCTD MO YaCTOTE€ M MHTEHCUBHOCTH
4) [IpocTpaHcTBeHHas U BpeMEHHAs pa3pellaroiias CocoOHOCTh CcyXa.

BOl'lpOCbI AJId CAaMOITIOATOTOBKM:

1. OO1uii T1aH CTPOCHHS CIIYXOBO# CeHCOpHO# cuctemsl ([Ipunoscenue 11).

2. ®dusnyeckue CBOMCTBA 3BYKOBOIO CTHMYyJia (YpOBEHb 3BYKOBOTO JABJIEHHS, 4YacTOTa
3ByKa). TOHBI U IIyMBI.

3. IToporn ciayxoBOM 4YyBCTBUTENBHOCTH. Ilopor pasnudeHuss cuiabl 3ByKa W IOpOT

pa3ianueHus 4acToT. PeyeBast 30Ha CIIyXOBOM 4yBCTBUTEIBHOCTU. ONpesielIeHHe OCTPOTHI ClIyXa
(aymuomeTtpusi). Ctapueckast TYToyxocTh (IIpecOnaKys3uc).

4. HapyxHoe yxo, ero crpoeHue u GyHKIUH.

S. Cpennee yxo, ero crpoeHue W (QyHKuMH. KOCTHO-TMMMAHaIbHBIA amnmapar CpeaHero
yxa. MexaHu3M coIVIacoBaHMsl aKyCTHMUECKHX HMIenaHcoB. KOoCTHas MpoBOIMMOCTH 3BYKa.
Ponw eBcTaxueBoit TpyObl. MBIIIIIBI CpEeTHETO yXa.

6. Buytpennee yxo, ero crpoenue u ¢pynkmuu. Crpoenue ynutku. KopTueB opran kak
pPELeNTOPHBIA OTAEN CIyXoBOro anamuzaropa. OCOOEHHOCTH WHHEpBAllUM HApPYKHBIX U
BHYTPEHHUX BOJIOCKOBBIX KJIETOK.

7. MexaHu3M MeEXaHOTPaHCAYKIIMM B BOJIOCKOBBIX KieTkax opraHa Koprtu (rumoresa
BOPOTHOM MpYXKUHBI). AJANTanus BOJOCKOBBIX KiIETOK. lloTeHIManbl BHYTPEHHEro yxa
(aHIOKOXJICapHBI, MUKPOGOHHBIN) ({Ipunoscenue 12).

8. Teopun BocnpusTus 3Byka. Pesonancuas teopus I'. ['enmbmronbia. Teopus «Oerymieit
BOJHBD (Teopusi «mectay) . bekemm (Ilpunooscenue 14). KogupoBanue 4acTOThl U TPOMKOCTH
3ByKa B BOJIOKHAX CIIyXOBOT'O HepBa. ToHOTONMYECKas KapTa yJIUTKH.
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9. IleHTpanbHbIe CIIyXOBbIE ITyTH. JIOPCATIbHOE U BEHTPAJIBHOE s1/Ipa YJIUTKH, SApa BEPXHEH
onuBbl. HiokHIe Oyrphl yeTBepoxoamus. MenuanbHoe Kosenuatoe teno (Ilpunoscenue 13).

10. [lepBuunas ciayxoBas kopa (Al; mons 41 u 42 no bponmany; monepedHas BUCOYHAs
U3BWIMHA BHUCOYHON aonu). M304acToTHBIE KOPTHKalIbHbIE KOJNOHKU. CyMMalMOHHBIE U
0CJIa0JIAIOIINE KOJIOHKU.

11.  bunaypanpHblii cnyx. Jlokanu3anusi UCTOYHMKA 3BYKa B mpocTpaHcTBe ([lpunosicenue
13).
MPAKTUYECKHUE PABOTHBI

Padora Ne 1. UccinenoBaHue KOCTHOM M BO3YLIHOM IPOBOAMMOCTH 3BYKA

Pasznuuarom xocmmuyro u 6030yuinyto npogooumocmu 38yka. Bosoywnaa nposooumocms 38yKa
obecneuusaemcsi pacnpocmpaHenuem 36YK0GOU B0JIHbl Yepe3 368YKONepeoarowull annapam
HapyJcHo20 u cpeonezo yxa. Kocmmuas npoeooumocms 38yka - 3mo nepeoaya 38YKO8blX GOJIH
HeNnocpeoCcmeeHHo yepe3 Kocmu yepend.

Lleny pabomer: NccnenoBaTh KOCTHYIO IPOBOJIUMOCTD 3BYKA.

QOobopyooeanue u mamepuanvl: KaMEepTOHBI C 4YHMCIOM Kojebanuit ot 128 mo 2048 I,
MOJIOTOYEK, CEKYHIOMEp, BaTHbIE TAMIIOHBI.

Xo0 pabomut.

Onvim Ne 1. Onvim Beoepa. ]Jlna uccienoBaHus KOCTHOW IMPOBOJAMMOCTU 3BYKa HOXKKY
3Byyallero kameproHa Ha 128 ['l mpuKkiIaiblBalOT Ha CEPEAMHY TEMEHU HCHBITYEMOTO.
OtmeuaroT, 4To yepe3 00a yxa MCIBITYEMbI CIBIIINT OJWHAKOBBIH 10 CUJIe 3BYK. 3aT€M OIIBIT
HOBTOPSIIOT, 3aJI0KUB TPEABAPUTEIBHO B OJHO yXO BaTHbIM TammnoH. Co CTOpOHBI yxa,
3aJI0’KEHHOT0 TaAMIIOHOM, 3BYK OYyJeT Ka3aThcsl 00Jiee CUIIbHBIA. ITO 0OBICHIETCS TEM, YTO 3BYK
B JIAaHHOM CJIy4ae JJOCTUTAET CIyXOBBIX PELENTOPOB KpAaTYAMIIUM IyTEM - Yepe3 KOCTU Ueperna,
U TIPU 3TOM YMEHBIIAeTcs MOTeps 3BYKOBOW SHepruu. Jlamee coequHSIOT Pe3MHOBON TPYOKOi
yXO MEPBOTrO HUCIBITYEMOI'0, HE 3aJI0)KEHHOE BaTOM, C YXOM BTOPOI'O0 HMCIBITyeMOTro. Bropoii
WCIIBITYEMbIH TaK)K€ YCJBIIIUT 3BYK. B 3TOM ciydae MpOMCXOAUT pacIPOCTPAHEHHE 3BYKOBBIX
BOJIH 10 BO3IYIITHOMY CTOJIOY.

Jnst cpaBHEHUsT KOCTHOW MPOBOAMMOCTH PpA3JIMYHBIX KOCTEM uepena HOXKY 3BYYallero
KaMepTOHAa TIOOYEPENHO TMPHUKIAIABIBAIOT K KOCTSIM (TEMEHHOW, BHMCOYHOM, JIOOHOM,
3aTBUIOYHOMN ) M OTMEUAIOT, €CTh JIU Pa3HUIIA B CHUJI€ BOCTIPUATHUS 3BYKa.

Onovtm Ne 2. Onvtm Punn3: IpoBOAST CpaBHEHUE BO3AYIIHON M KOCTHOM MPOBOJIMMOCTH 3BYKa.
Hosxky 3Bydalero kamepTroHa IJIOTHO NPHUKJIAABIBAIOT K COCLEBUIHOMY OTPOCTKY BHCOYHOM
KOCTU. VICTIBITyeMBIH CIBIIIUT MOCTENEHHO ociabeBaronuii 3ByK. [1pu ncuesHOBEeHNH 3BYyKa JJIs
UCIBITYEMOIO KaMEPTOH IEPEHOCAT HENOCPEICTBEHHO K YXY. VICIBITYyeMBII BHOBB CIBILIUT
3ByK. [10B3ysICh CEKYHIOMEPOM, OIPEAEISAIOT BpeMs, B TE€YEHHE KOTOPOTo CibIIeH 3BYK. Bo
n30exaHue aJanTally CIyXOBOTO aHaJIN3aTopa BO BPeMs MCCIIEI0BaHUS KAMEPTOH TO YIANSIOT
Ha paccTostHue 0kojo 0,5 M, TO Ha KOPOTKOE BpeMsi TPUOJIMKAIOT €ro K yXy Ha paccrosinue 0,5
cM. Bo3aymiHyro npoBOAMMOCTE 3ByKa UCCIIEAYIOT pa3eNIbHO AJIs IPABOro U JIEBOTO yXa.
Pexomenoayus k opopmnenuio pabomot. Pezynomamul uccnedosanus sanecume 6 madoauyy u
cpasHume noy4UeHHble 8 IKCnepumenme OaHHble ¢ HOPMOIL:

PesyabTaTsl onbiTa ""KocTHasi M BO3AylIHAsA NPOBOAUMOCTD 3ByKa''

XapakTepucTuKa Tumn npoBeneHus [TpoaoKUTENFHOCTS BOCHPUATHS 3BYKa
KaMepToHa KaMepTOHa(CEK) Y HCITBITYEMOTO
(umcio KonebaHui, B HOpME IIpaBoe yxo JIEBOE yXO
I'm)
138 Bo3aynraerii 75
KoctHblit 35
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256 Bozaymasrit 40
KoctHbIi 20
512 Bozmymasrii 80
KoctHbIi 40
1024 Bozaymasrit 100
Kocrasrit 50
2048 Bozayunsiit 40
KoctHbIi 20

PatGora Ne 2. OnipenesieHue NOpPoroB CJAbLINIMMOCTH TOHOB Pa3HO# BbICOTHI

Leny pabomer:onipeiesieHUE MOPOTOB CIBIIITUMOCTH TOHOB Pa3HOM BBICOTHI

Oobopyooseanue u  mamepuanvl: TCHEPATOpP  3BYKOBBIX  4YacTOT, JUHAMHUYECKHM
TPOMKOTOBOPUTEIT.

X00 pabompt. Iloaxn04a0T TUHAMHUK K TeHEPATOPY 3BYKOBBIX YACTOT.

1) [TocTeneHHo yBENIMYMBAIOT YaCTOTY 3BYKOBBIX KoJjieOaHui. OmpeaensioT MTOpOru
omrymeHus 3Byka s yactot 200, 500, 2000, 5000 u 10 000 I'r. YOexnaroTces, 4To A TOHOB C
yactotrod 1000—3000 T'm mop CiayxXxOBOMl UYBCTBUTEIBHOCTH SIBIISETCS, HAWMEHBIIUM, a
YYBCTBUTEIHHOCTh - COOTBETCTBEHHO, HAUBBICIIEH.

2) VYcTaHaBIMBaOT HAWBBICHIYIO YaCTOTY 3BYKOBBIX KOJIEOAHUU, KOTOpas €Ile BHI3BIBAET
3BYKOBOE OIIYIIIEHHE. Y MOJIOJBIX JIF0JIeH 3ByKOBOM aHAIM3aTOP BOCIPUHUMAET YacTOTHI 710 16
000—20 000.I'm, y mereit - go 22 000 I'm.

3) Haxomsat nuddepeHnmanbHbIi Mopor pa3andeHuss TOHOB pa3HOM BBICOTHI: BKito4aroT Ha
3—5 ¢ wucxomsbii ToH (Hampumep, 440, 850 I'm). BeikmodaroT ero. YBETWYHMBAIOT WU
YMEHbINIAIOT 4YacToTy kosebanuii Ha 10, 5, 4, 3 T'm, kaxnaplii pa3 BKIOYas TUHAMHUK.
VYcraHaBIMBalOT MHHUMAQJIbHOE HM3MEHEHHE YacTOThl KoJieOaHWW B Teplax, KOTopoe
UCIBITYEMbIH CIIOCOOEH 0XapaKTEepHU30BaTh KaK YBETMYECHUE WM YMEHbIIIEHNE BBICOTHI TOHA.
Pekomenoauusn k oghpopmnenuro pabomot. coenams 8b1800bl 0 NOJOCE 36YKOBIX UACMOM, NO
OMHOWEHUIO K KOMOPbIM AOCONIOMHBII NOPO2 OWYUeHUsl A6NAeMCs HAUMEHbUUM, O 8epPXHEM
npeoene B0CNPUHUMAEMBIX YACOM U O CHOCOOHOCMU 38YKOB020 AHAIU3AMOPA PA3IUYAMb
MOHbL NO 8blCOME.

Padora Ne 3. Uccnenosanue OMHAypaabHOIO CJIyXa.

Yenosex u owcusomuvie 001a0ar0m HPOCMPAHCMBEHHBIM CAVXOM, M.e. CHOCOOHOCHbIO
JIOKAnU308ams UCMOYHUK 38VKA. MO 00YCIO6IeHO HAIUYUeM 08YX CUMMEMPUUHBIX NOJIOBUH
CIIYX08020 AHANUZAMODA.

Ilenv pabomer. uccienoBanue OMHAYPaAIbHOIO CiIyXa, YOeIUuThCs B OMHAYpaJlbHOM XapaKTepe
ciyxa.

Oobopyoosanue u mamepuanvl: KaMepTOH, (DOHEHJOCKON C TpyOKamMu pa3HOW JUIMHBI, BaTa,
CIIUPT.

X00 pabompwl. VicnplTyeMOro caxaroT Ha CTyJ CHMHOM K 3KcrnepuMeHTaropy. HakoHeuHuku
PE3UHOBBIX TPYOOK (DOHEHAOCKONA BCTABISAIOT B YIIM HCHBITYEMOTO0 M MOJHOCAT K
dboneHngoCKOMy 3By4arnuii kamepToH. [IpocsaT wmcmpITyeMoro ykas3aTh, C KaKOW CTOPOHBI OH
CIIBIIIUT 3BYK. 3aTeM OJHY M3 TPyOOK (OHEHJOCKONa 3aMEHSIOT OoJyiee JUIMHHOM W OIBIT
MOBTOPSIOT. McnbITyeMblil OmsiTh COOOIIAaeT, B KaKOM HANpaBiICHUM HAXOAUTCS HCTOYHHK
3ByKa. OOBIYHO HCTOYHUK 3BYKa HCIHBITYEMBIH YKa3bIBa€T CO CTOPOHBI KOPOTKOH TpyOKH
¢dboHeHockomna.

Pexomenoauuu k ogpopmnenuto pabomul. Pesyromamol HabMoOeHUll 3anuume 8 npomoxoJ
onvima. O0vsacHume, noyemy 36yK KaniCemcsi CMeuweHHbIM 8 CIOpPOHY bolee KOPpOmKo20 nymu.
Ommembme 3HaueHue OUHAYPATLHO2O CYXA.
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Padota Ne 4. OnpenesieHre oCTPOTHI CJIyXa MeTOA0M NPOCTOM M CJIOKHOM pedm.

Llenwv pabomei: onipeienuTh OCTPOTY CIyXa Ha HIETIOTHYIO peyb.

X00 pabomui. VicibITyeMblil HaXOJQUTCSI Ha paccTOSHUU 6 METPOB OT 3KCIEpUMEHTaTopa U
MIOBOPAUYMBAETCSA K HEMY HCCIIETyEMbIM YXOM, JPYroe yX0 3aKpbIBaeT BaTON. DKCIIEPUMEHTATOP
BHAyaje IPOM3HOCUT NPOCTbIE CIIOBOCOYETAHMs IIENOTOM, 3areM Bciyx. llocie storo
UCCIEYIOT BTOpoe yxo. B HOpMme IIenoTHas peyb CIblIHA Ha pPAacCTOSHUU 6 METpOB, a
pasroBopHasi — Oonee 6 MerpoB. IIpu HEOOXOAMMOCTH PACCTOSHUE MEXKIY HCIBITYeMBIM U
AKCIIEPUMEHTATOPOM COKPAIIAIOT.

HcnpiTyeMBblii MOXET CHBIIIATH MPOCTBhIE (pa3bl, HO HE pa30HpaTh CIOBA B CIOXKHBIX
NPEUIOKEHUSIX — O5TO HapyIICHHE BOCIPUATHS CIOXHOM peun. MeTton CyObeKTUBHBIN.
Pekomenoayuu Kk oghpopmaenuto pabomaul: cpasnums NOKA3aHUL UCNBIMNYEMBIX C HOPMOLL.

Pabora Ne 5. OnpenesieHue posid HApYKHOI0 yxa

Ilens pabomur: iccnenoBaTh POJIb HAPYKHOTO yXa.

Oobopyoosanue u mamepuanvl: HapyIHble MEXaHUYECKUE YAChl UM CEKYHJIOMED.

X00 pabompr. Ha cTon KnaayT BKIIOYEHHBIH CEKYHIOMEp HIIM Yachl HA TAKOM PACCTOSIHUH OT
yiel, 4ToObl THKaHbe OBLIO €ABa CIBIIIHO. IIpHUcTaBisAIOT K OJHOMY YXy WM OOOMM ylliam
OJTHOBPEMEHHO JIAJJOHU TaK, KaK 3TO JENalT TYyroyxue Ioau. V3MEeHUIUCh U CIyXOBbIE
OILYIICHUS ?

Pexomenoauuu Kk ogpopmaenuro pabomeol’. onuuiume MexaHu3m UCCie008aHHO2O S61eHUSL.

Padora Ne 6. OnbiT BasibcanbBbl

Ilenv pabomer: wccnenoBaTh pOJIb €BCTAXMEBOW TPyOb B (OPMHPOBAHUU CIYXOBBIX
omyueHuil. Obopyooeanue u mamepuanpl: HaApy4YHblE MEXaHUUECKHE YaChl WIHA CEKYHIOMED.
Xo0 padbompi.

1) JlenatoT riyOOKHMH BIOX M INPOU3BOAAT BBLAOX IPH IOJHOM M30JSILHUU HOCOTJIIOTKH
oratMocdepsl (3aKUMAIOT HOC PYKOW M IUIOTHO 3aKpbIBalOT poT). Ilpu BeIoXe pasmayBaioT
miekd. [Ipu BBIIOXE CHBIIIEH NPUIVIYIIEHHBIM 3BYK IPOXOXKIEHHUS BO3/yXa B E€BCTaXHUEBbI
TpyOBbl. I3MEHUTCS JI1 IPU 3TOM CIYXOBbIE OUTYIIECHUS?

2) 3aKphIBalOT POT, 3aKUMAOT Hoc. IIpoM3BOAAT TIIOTaTeNnbHOE JABMXKEHME Ha (oHe
BbIJIOXA.

W3MeHHTCS 11 [IPU 3TOM CIIyXOBBIE OLYIIEHUS?

Pexomenoayuu x ogpopmnenuro padomol. Onuwiume mMexanuzm uccie008aHHO20 A6IEHUS.

AKTya.]II)HOCT]) TeMbI U CBA3b C KIMHUKOMH

Knunuueckue Axycmuueckas umneoancomempus: TAMIAHOMETPHUS M aKyCTHUECKUU
Memoovt pednexc. Tumnanomempus — U3MEPEHHUE 3aBHCHUMOCTH aKyCTUYECKOU
uccneo06anus IIPOBOAMMOCTH OT JABJICHMS BO3AYyXa B HAPYKHOM CIIyXOBOM IIPOXOJIE.
cayxa Axycmuueckas  peghpnekcomempusi —  PETUCTpalMsl  COKpallleHus

CTPEMEHHOU MBIIIIIBI B OTBET HA 3BYKOBYIO CTUMYJISILIMIO. MeTO MOXKET
ObITh HUCIOJB30BaH C I€JIbI0 paHHed U auddepeHurnaiIbHoN
JIMAarHOCTUKHU TYTOYXOCTH.

Cnyxosvie evi36annvie nomenyuaavi. BCII MMEOT IUarHOCTUYECKYIO
LIEHHOCTB IS BBISBICHUS LICHTPAJIbHBIX HAPYIICHUH clyXa.

Hanubie  asnekmpokoxneocpaguu  (peructparusi  MHKPO(GOHHOTO
MOTEHIMaNa YJIUTKH, CYMMAallMOHHOTO IIOTEHIMajda ¥ CyMMapHOro
MOTEHIMANa JIEHCTBHUS CIyXOBOTO HEPBA) TMO3BOJSIIOT CYIUTh O
COCTOSTHUY Tepu(eprUuecKOoi 4acTH CIIyXOBOTO aHAIIU3aTopPa.
Omoaxycmuueckas omuccuss (OAD) — 5TO 3BYKOBBIE KoJieOaHMUs,
reHEepUpyeMbI€ HAapYKHBIMH BOJOCKOBBIMM KieTkamu oprana Kopru.
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SBnenne OAD wucnonb3yercss B HMCCIEAOBAHHUAX  MEXaHU3MOB
HEPBUYHOIO CIYXOBOTO BOCHPUATHUS, B KJIMHUYECKOW MPAKTHKE Kak
CPEICTBO OICHKH (YHKIMOHMPOBAHUS CEHCOPHOTO ammapaTra opraHa
ciyxa.

Ayouomempus. ViccnenoBanue BbISABISET MUHUMAaJIbHBIA YPOBEHb 3BYKA,
KOTOPBIH CHBIIIUT YEJIOBEK, IOCPEACTBOM U3MEPEHUs IIOPOroB CilyXa Ha
TOHBI Pa3HBIX YAaCTOT. B HOpME yXO 4enoBeKa BOCIIPUHUMAET 3BYKOBbIE
KoJIeOaHus B Mana3oHe 16-20000 I'o. HauOounsmei
YyBCTBUTEIBHOCTBIO YXO 00namaeT K koiebanusMm B mpexaenax 1000-
3000 Tm, yro coBHmagaeT ¢ JAWANa30HOM YEJOBEYECKOTO Trojioca.
UyBCTBUTENBHOCTh CIIyXOBOM CEHCOPHOM CHCTEMBI OLIEHUBAETCS I10
MUHMMaJIbHOM BEJIMYMHE 3BYKOBOIO JaBlieHUs Ha OapabaHHYIO
NEPenoHKy 100 N0 MHHHMAIBHOW CHJIE 3BYKa, JOCTaTOYHOM st
BO3HUKHOBEHUS CIIyXOBOI'O OIIYIIEHHs, T.€. IO MOPOrYy CIBIIIMMOCTH.
Jns  omnpeneneHus 3TOr0O MHUHHUMAIbHOIO  3BYKOBOIO  JIaBJICHUS
UCMONB3YIOT ayAuoMmeTpbl. Jlng Toro droObl 0XapaKTepU30BaTh
COCTOSIHUE CIIyXOBOH CEHCOpPHOM CHCTEMBI Yy HCHBITYEMOI'O, HaxOJIAT
HOPOTH CIBIIIMMOCTH Ul KaKA0M (PMKCHPOBAHHON YacTOThI 3BYKOBBIX
KOoJIeOaHWH W BBIYEPUMBAIOT ayauOrpaMMy. AyauorpaMMa BBIpaaeT
3aBUCUMOCTh CIYXOBBIX IIOPOTOB OT BBICOTHI IIOJJABAEMBIX B YXO TOHOB.
J1st BBISIBJIEHMSI TIOTEPU CIIyXa CPaBHHUBAIOT MOJYUYEHHYIO ayluorpammy
C ayIMOMETPUUYECKUM HYJEBBIM YPOBHEM IOPOTaMH CIBILIMMOCTU JJIS
pa3IMYHbIX TOHOB Y JIIOJEH ¢ HOpMaJbHBIM CIYXOM B Bo3pacTe oT 18 1o
32 ner, HalJEHHBIMU CTATUCTUYECKHMM IIyT€M Ha OOJBIIOM 4YHCIe

UCTIBITYEMBIX.

Bo3pacmmnoe Ilpecbuaxy3uc — BO3pacCTHOE MPOTPECCUpYIOIIee IMOHUKEHHE ClyXa
Hapywienue cjiyxa | BCIEJICTBUE IETEHEPATUBHbBIX U3MEHEHUN YIUTKOBBIX HEPBOB.

I'nyxoma OonocmopoHnusa — 2ayxoma BO3HUKAaeT TpPU TPU  TOBPEXKJIECHUAX

nepugepuyeckoro amnmapara MM YJIMTKOBBIX siaep. MsbOupamenvuas
nomeps 80Cnpusmusi Ha 36YKU ONpeOeleHHOU Yacmomvl CBsI3aHa C
noBpexeHueM oprana Kopru.
Huddepennmanbias IUArHOCTUKA KOHOYKMuUHOU  (TIPOBOIHOM) U
HelpoceHcopHoll my20yxocmu TIPOBOJAUTCS C MOMOIIBIO Tecta Bebepa u
onbiTa Punne (cM. paboty No 1).

BOl'lpOCbI AJIA CAMOKOHTPOJIA:

1.

2.

oo

Yro Takoe «OpoyHOBCkoe JBMKeHue»? Kakum o0pazoM OHO  OrpaHHUYMBAET
YYBCTBUTEIBHOCTD CIYXOBBIX BOJIOCKOBBIX KJIETOK?

Hapucyiite cxeMy TUIIMYHOU CIIyXOBOH BOJIOCKOBOW KJIETKM MIIEKOIIUTAKOLIUX.

Kak nenonspuzanus CiyXOBBIX BOJIOCKOBBIX KJIIETOK CBS3aHA C BBIJCICHHEM MEINATOpa U3
OCHOBaHUs KJIETOK?

W oBanpHOE, W KpyIJIoO€ OKHO B KOCTHOM KAalCyJle YJIMTKH 3aTSHYTBl 3JIACTUYHOU
mMeMOpanoii. Uto 661 mpousoruio, eciu Obl 3Ta MeMOpaHa craja xkecTkoi? [Touemy?

Kak usmensiercs mupuna 6a3uiuispHoid MeMOpaHbl YIUTKHA?

YTo Takoe OTOCKIIEPO3 U IOYEMY OH BBI3BIBAET IIIyXOTY?

OObsicuute (eHomMeH He Yy3HaBaHHMs COOCTBEHHOTO ToJjioca, 3allCaHHOIoO Ha
MarHuTO()OHHYIO JICHTY.

Yro noaTBepKIaeT HaJduurue oOpaTHOM CBSI3U B KOHTPOJIE YYBCTBUTEIBHOCTU YIUTKU?
Kakoli Bkias BHOCUT MOTEHLIMAI3aBUCHUMAasi HAaCTPOMKA HAPYKHBIX BOJOCKOBBIX KJIETOK B
AKyCTHUYECKYIO YYBCTBUTEIBHOCTh YIUTKU MJIEKOMUTAIOMINX ?
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10.
11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

Yrto Takoe 0TOaKyCcTHUUECKasi SMUCCHUs?

Uto 03HauaeT TEPMUH «XapaKTepUCTHUYECKasl YacTOTa» BOJIOKHA CIIyXOBOTO HepBa?

Kakwue Heiipodusnonorndeckue mpoodaeMbl CTABUT PA3IMUSHUE YACTOT B TUATIA30HE CBBIIIE
500 I'?

UTo Takoe «Teopus YaCTOThD» U «TEOPUSI MECTA» B PA3JIMUCHUU YACTOT?

Kakum 06pa3oM B BOJIOKHAX CIIyXOBOTO HEpBa KOAMPYETCS MHTEHCHUBHOCTH (TPOMKOCTH)
3ByKa?

OObsicHuTe, Kak 00JacThb YACTOTHOM peaklMu MOXKET paccMaTpuBaThbCsi B KauyecTBE
PEUENTUBHOIO MOJIS?

Uro o3HayaeT TEPMHH «JIaTepajbHOe TopMokeHue»? Kak 3To siBIeHuE OTpa)kaeTcsl Ha
OTBETE KOXJICAPHBIX HEPBHBIX BOJIOKOH?

Kakum 00pa3om KJIETKH s/iep BEpXHEH OJIMBBI BOBJICUEHBI B ONPE/ICICHNE HAMIPABICHUS Ha
MCTOYHHK 3BYyKa?

OpnHOoCTOpOHHEE TMOBPEXKIECHUE KOXJICAPHBIX sIep MPUBOAUT K OJHOCTOPOHHEH moTepe
ciayxa. OJIHaKO OJHOCTOPOHHEE TMOBPEKICHUE CIIYXOBBIX MYyTEW BBIIIE KOXJICAPHBIX SIAEP
HE MPUBOANT K OJHOCTOPOHHEN NoTepe uiu ociabienuto ciyxa. C ueM 3To CBA3aHO?
[Touemy o BoJIO¥ ompenennuTh UCTOUYHUK 3BYKa TPYIHEH, YeM B BO3IYIIIHOU cpeje?

B kakom cioe ciyxoBoii KOpbl OKaHYMBAIOTCS BOJIOKHA U3 MEIUAIBHOTO sIIpa KOJIEHYaTOTro
Tena?

Uro sBisieTcs MPEeAnoYTUTEIbHBIMU TPUTTEPHBIMU CTUMYJIAMH KJIETOK CIIYXOBOM KOpBI?
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®U3NO0JIOT U BECTUBYJIAPHON CEHCOPHOM CUCTEMBI

BecTuOyasipHasi (rpaBUTAIlMOHHAsI) CEHCOPHASI CHCTEMA Y4YacTBYeT B peryJsiiuid TOHYca
CKeJIETHBIX MBbIIII, PABHOBECHSI M OPHEHTAIIMH 4eJIOBeKa B NMPOCTPAHCTBE HApSIy CO
3PUTEIIBHON U COMATOCEHCOPHOU CUCTEMAMHM.

Aodexsamnvim  pazopadicumenem Ol 8eCMUOYIAPHOU  CUCMEMbL  SGISAEMCs  YCKOpeHue.
BecTuOynsipHas cucTeMa O4eHb UYBCTBUTENbHA K JIMHEHHBIM yckopeHuaM (2 cm/cek?), K
yrioBeiM yckoperusM (2 - 3%cex?). JIuddepeHIManbHbIiA IOPOr HAKIOHA TOJOBBI BIEPSI-
Hazan cocrapiaser okono 2°, a Bmeso BmpaBo 1°. MMmymbckl oT BecTuOYIOpEHENnTOpOB
BBI3BIBAIOT TIepepaclpe/ieficHHe TOHYCa CKEJIETHOW MYCKYJIAaTyphl, 4YTO 0Oecle4nBacT
COXpaHEHHE PAaBHOBECHS Tela.

Bonpocs! 1J1s1 cCaMONOATOTOBKU:

1. OOmwmii TIaH CTPOCHHS BECTHOYISIPHON CEHCOPHOUW CHCTEMBI.

2. Crpoenne u ¢yHKIMH nepuEepUYecKoro oTaeNa BECTUOYISIPHOTO aHAIMW3aTopa.
CrpoeHne BecTHOYISPHOTO JIAOMPUHTA: MOJYKPYXKHbIE KaHalbl (HepeAHuid U 3aJHUN
BEPTUKAJIbHBIE U TOPU3OHTAIBHBIA KaHAIBI) ¥ OTOJUTOBBINA ammapat (YTPUKYIYC M CaKKyIyC)
(IIpunoorcenue 15).

3. OCOOCHHOCTH ~ PELEeNnTOpPHBIX 00pa3oBaHMN TOJMYKPYXKHBIX KaHaioB. CTpoeHHe
amnynsipHoro rpedemika (cristaampularis). YrioBoe yckopeHHe Kak aJeKBaTHBIN pa3ApakuTeb
BECTHOYJISIPHBIX PEIEIITOPOB MOJYKPY)KHBIX KaHaOB (/Ipunoscenue 15).

4. OCOOCHHOCTH CEHCOPHOIO AMUTENHs OTOIUTOBBIX opranoB. CtpoeHue mMakyibl (macula
utriculi, macula sacculi). OronuroBas memOpana. Pojb KpucTaisioB kapOoHAaTa KalbIHs —
oToJIUTOB. JIMHEHHOe yCKOpeHHe KaK a/leKBaTHBIA pa3apa)KUTeIb BECTHOYISIPHBIX PELIENTOPOB
OTOJINTOBBIX OPTAHOB.

S. VHHepBaysi CEHCOPHOIO AMUTENNS BeCTUOYIspHOTO anmnapara. OcoOeHHOCTH CTPOEHUS
U TUOBl BECTUOYISIPHBIX BOJIOCKOBBIX KIIETOK. TpaHCOYKIHsS BECTUOYISIPHBIX CHUTHAJIOB
BOJIOCKOBBIMHU KiteTkamu ([1Ipunosicenue 16).

6. enTpanpHble BecTUOYNsIpHBbIE TyTH. BecTuOYISpHBIN KOMILIEKC SAep MPOJ0ITroBaTOro
Mo3ra (BepxHee, HW)XXHee, JaTepajlbHOe M MeJualibHOe BecTUOYmspHble sijapa). OCHOBHBIE
apdepeHTHbBIE  MPOEKIMM  BECTHUOYNISpPHBIX  siiep  (MenuManmbHBIA M JaTepalibHbII
BECTHOYJIOCHUHAIBHBIE  TPaKThl,  BECTHOYJOOKYJIOMOTOPHBIE,  BECTHOYIOMO3KEUKOBBIE,
BECTUOYJIOTHITOTAIAMUYECKIEe, BeCTHOYyI0TamaMudeckue npoekimn) (Ilpuroscenue 17).

7. BectuOynsapusie peduexcs (craTnueckue u CTaTOKMHETUYECKHUE).
BectubynookynomotopHslii pediekc. Jluarnoctuueckoe 3HaueHUe HUCTarMa.

8. LlenTpasibHBIi OTJEN BECTUOYISAPHON CEHCOPHON CUCTEMBI.

ITPAKTUYECKHUE PABOTHBI

Pabdora Ne 1. U3ydenue ¢yHKumii BecTHOYISIPHOM CEHCOPHOM CHCTEMbI C IOMOIIBLIO
(PyHKIHMOHAJBHBIX P00 y YesloBeKa.

Mnuoeouucnennvie céazu eecmubynsapHoco annapama ¢ pasiuyHeimu omoenamu L[HC
obecneyusarom pazHoobpasue pepiekcos, GOSHUKAIOWUX NPU €20 AOEeKE8AMHOM PA30PAHCEHUU.
IIpu epawamensrom O08udiceHuU HAOIOOAemcs MAaK HA3bl8AEMbLI HUCIA2M 201106bl, KOMOPbILL
xapakmepuzyemcs mem, Ymo GHauane 2071084 MEONEeHHO NO08OPAYUBAEMCS 6 CHOPOHY,
NPOMUBONOJIONCHYIO HANPABIEHUI0 6PAWEHUs, d 3ameM OblCmpo 6036pawaemcs 8 UCXOOHOe
nonoxcenue. Ilpu epawenuu maxoice HAOIOOAIOMCA AHANOSUYHbIE OGUIICEHUS 2N1A3 — 2NIA3HOU
Hucmazm. Inasnoi Hucmazm  6xknouaem 2 KOMNOHEHMA: MeOJIeHHbIU,  AGIAIOUUIIC
NposeIeHUueM CIMamoKUHEeMU4ecKo2o peghiexca Ha yenosoe YCcKopenue, u CMeHAIowuil e2o bonee
ObICmpolll KOMNOHEHM HEeU38eCMHO20 NPOUCXodicOeHus. B nauane oeudicenus npu Hanuduu
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HOLOANCUMENLHO2O Y2N08020 YCKOPEHUS MeOJIeHHbII KOMNOHEHmM HUCmazma 6ce20d Hanpasiex 6
CMOPOHY, NPOMUBONOJIONCHYIO HANPABIIEHUIO 8pAUeHUs (8pawamebHblil Hucmaam). B momenm
OCMAHOBKU UMY 3AMEONeHUs. OBUICEHUs, M. e. NPU HATUYUU OMPUYAMENbHO20 V2l08020
YCKOpeHuUsl, UMelom Mecmo o0pamuvie COOMHOWEHUs (NOCAe8PAAMENbHbIL _HUCTASM).
Bpawamenvhulii enazHou HUCMAzM umeem 6adCHOe NPUCnocodumenvHoe 3HaueHue, max Kax
obecneuusaem coxpaHerue HOPMANbHOU 3PUMENbHOU OPUEHMAYUU U NO360JIsiem (PUKCUPOBAMb
u30bpasicenue npeomMemos Ha cemuamie 8 Nepuoo 8PAUeHUs.

QDYHKYUOHAILHOE COCMOsIHUE 8eCMUOYIAPHO20 annapama onpeoeisiaom U OYeHUsaom c
HOMOWbIO MAKUX (PYHKYUOHANLHBIX NPOO, KAK 8paujamenbHas, OmoIUumosds, VKA3amenbHas u
op. O 6030y0umocmu aAMRYIAPHO2O OMOeNd BeCmMUOYIAPHOZO0 AHAIUZAMOPA CYOsim NO
Haumenbulell yeno6ol ckopocmu (yeny nogopoma 8 1 c), vizviearoweli 6 MOMEHmM OCMAHOBKU
owywenue npomugospaujenus. Y 300posoco  uenogeka dma NOpo2o8ds. CKOPOCHb
coomeemcmgeyem om 0,5° 0o 4° 6 1 cex. (6 cpeowem 1,5" u 1 c). JnumenvHocmo
nociespawamenbHoco Hucmazma cocmasiusiem om 20 0o 40 cex.

Obopyoosanue u mamepuansi: Kpecio bapanu, noBsizka Jyis ri1a3, CeKyHIOMEp, KapaHIarll.
Xo0 pabomut.

1) Bpawamenvuas npoba (nocmepawamenvuoiii hucmaem). [Ipoda mpoBoAUTCS Ha Kpecie
bapanu co ckopoctero 0,5 00./cex. (yrioBas CKOpPOCTh TpeBHIIaeT moporosyr B 100 pa3).
['maza ucneiryemoro 3akpbIThl. [lociae 10 060poTOB Kpecio BHE3AMHO OCTaHABIUBAIOT, MPOCST
UCTIBITYEMOTO OTKPBITh TIJla3a W PETHUCTPUPYIOT PEAKIHH, BbI3BAaHHBIE pa3paKCHUEM
BECTHOYJISIPHOTO  ammapara: TJIa3HOM HHCTarM, 3allUTHbIE JIBUTaTelIbHbIE  PEaKIuu
MYCKYJIaTyphl IIeH, TYJIOBHUIIIA, KOHEUHOCTEH, BETeTaTUBHBIC Peaknuy (M3MEeHEeHUs mynbea, AJl,
OKT', npixanusi, MOTOOTAENEHUS U Ap.). B HOpMe NpPOAOIKUTENBHOCTh MOCTBPALIATEIEHOTO
Huctarma pasHa 20-40 cexk.

2) Onpeodenenue nopoea owjywenus npomusospawjenus. Ilpoda  xapakTepusyet
BO30Y/IMMOCTh BECTHOYIISIPHOTO aHAIM3AaTOpa U MPOBOAMTCS HA BpamaTelbHOM Kpecie bapanu
npu MeaneHHoM BpameHuu (0,5 — 5, 0%cek). McnbiTyeMblil ¢ 3aKpbITBIMU TJIa3aMH OLIYIIAET
BpallleHHe B OIpPEICIICHHYI0 CTOpOHY. Ecnm paBHOMEpHOE BpalleHHe MPOJODKAeTCs, TO OH
nepectaeT ero ourymarb. Ilpu ocTaHOBKE BO3HHMKAeT OLIYIIEHHWE MPOTUBOBPALICHHUS.
CeHCOpPHBIM TIOPOTOM CYMTAETCs HAaUMEHBIIasl YIJIoBas CKOPOCTh, IMOCIE ACWCTBUS KOTOPOM
IPpY OCTAHOBKE BO3HUKAET OLIYyIIeHHE NPOTUBOBpalleHus. B Hopme nopor pasen 1,5 — 4,0°%/cek.
3) Yrkaszamenvnas npoba 6 mooughuxayuu bapanu. llepen uctnpiryembiM Ha pacctossauu 0,5
CM Ha ypOBHE €ro rojIOBbl YCTaHaBIMBAIOT KapaHjaml. IIpocst ero mocMoTpeTh Ha KapaHjarl,
3aKpHITh TJ1a3a U yKa3aTeJIbHBIM MAIbIEM KOCHYThCS €r0 BEPXHETO KOHIIA. 3aTeM HCIIBITYeMOTO
BpalaioT B Kpeciie bapanu B onrcanHOM Bblle pexxuMe. Cpa3sy ke 1mociie OCTaHOBKH Kpeciia OH
NPOTSTUBACT PYKY BIIEpE] M, HE OTKPHIBAs IJIa3, CHOBA IBITAETCS KOCHYTHCS BEPXHETO KOHIIA
kapaHjama. OObIYHO 3TO clieslaTh HE YAAeTCs, TaK Kak pyKa HENpOU3BOJIBHO OTKIOHSETCS B
CTOpPOHY BpaimieHus. M3MepsioT pacCcTOsSHHE OT YKa3aTeNbHOTO Tajblla HCIBITYEMOTO J0
BEPXHEro KOHIA KapaHJalla, Ompeless TakuM oOpa3oM BEIMYMHY OLIMOKH. 3aTeM MpOoCAT
UCTIBITYEMOTO TPOTSAHYTH 00€ PYKH BIIEpPEN IO TPSMBIM YIJIOM K TYJIOBHILY, BBITSHYTh
yKa3aTeJlbHbIEe Malblbl M HECKOJBKO pPa3 MPUBECTH MX B CONPUKOCHOBEHHE JAPYT C JAPYroM
CHavaJla IPHU OTKPHITHIX, a 3aTeM IPH 3aKpPBITHIX TJla3aX. BpamarwT UCHIBITYeMOro B Kpecie
Bapanu 10 pa3z u mOBTOPSIOT Te ke camble HaOmoeHHs. V3MepsioT U CpaBHUBAIOT BETHUUHY
OIMOOK, TOMYIIEHHBIX BO BPEMsI BBITIOJTHEHUS 33IaHUS IPU  OTKPBITHIX U 3aKPBITHIX TJa3ax.

4) Omonumosas npoba. IIpocsaT UCTIBITYeMOro cecTb B Kpeciao bapaHu, 3akpbITh riia3a u
HaKJIOHUTh TOJOBY M TyjloBHIIe Brepen Ha 90°. BpamarT Kpeciio C HCHBITYEMBIM CO
ckopocteio 0,5 00./cex. Ilocne 5 00OpOTOB Kpeclno BHE3AMHO OCTAHABIMBAIOT, MPH ITOM
HaOJFIOMAI0T 32 OTKJIOHEHHEM KOpITyca OT CpelHEH JMHHHM B CTOPOHY OT INPEAIIECTBYIOIIETO
BpAICHHUS.
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[Tocme TOTO Kak y HCHBITYEMOTO ONPENCNSIOT IMyJbC, €ro BpamawT B kpecie bapanu B
yKa3aHHOM BbIlle pexkuMe. Cpa3dy Ke Tocie OCTAaHOBKH Kpecia MOJCYUTHIBAIOT 110
CeKyHIOMEpY Mynbc 3a 10-CeKyHIHBIE TPOMEXKYTKM BPEMEHH JO BOCCTAHOBJICHUS €r0
UCXOJIHOW BeIMuYWHBL. HaOuonaroT ydvamieHne W ypekeHHe Iylibca (JaOupHHTHO-CEpISUHBIH
peduiekc). BBIUMCISIOT B MPOIEHTAX CTENEHb MAKCHMAIBLHOTO HM3MEHEHHsS IMyJbCa M CPOKH
COXpaHEHHsSI THX H3MEHEHUI MOCIIe OKOHYAHUS BpAIICHHS.

Pexomenoauuu Kk ogopmnenuto pabomsl. Brecume nonyueHHvle yu@posvie OanHvle 8
mempadb NPOMOKOIO8 ONbIMOS, CPABHUME BbIPANCEHHOCHb U CPOKU COXPAHEHUs 2INA3HO20
nOCNe8pawaAmenbHo20 HUCASMA Y PA3HbIX UCHBIMYEMbLX, CPAGHUME BbIPANCEHHOCMb U
Hanpasiesue a1aOUPUHMHO-CEPOEUHO20 peqhiekca y  PA3HbIX — UCHbIMYEeMblX, OYyeHume
OIUMeNbHOCMb  NOCAE8PAUAMENbHO20 HUCMAZMA U NOPO2 OWYWeEHUs NPOMUBO8PAUeHUs,
CpagHume ux ¢ HOpMoll.

PaGora Ne 2. OnpenesieHue poJiv JJAOUPUHTOB B PeryJsiliiM MO3bI U IBUKEHU I

Ponv nonykpyoicnvix kananog y ns2ywiku npossisiemcs Kak 8 nose, maxk u 60 8pems niaeaHus 6
6o0e. Ilocre ooHocmoponHe2o pazpyuienus NOJYKPYHCHBIX KAHAN08 ) JAYUKU HApYulaemcs
MOHYC O0OHOU nonogunvl mena. llocre 08ycmoponne2o paspyuienuss NOAYKPYICHbIX KAHALO8
obpawaem Ha cebs BHUMAHUE HApYUleHUe NIA8aAMeNbHbIX 08UNCEHU.

Lens pabomer: OnipenenuTsh pojb JJAOUPUHTOB B PETYJISIIMHU TO3bI IBIKCHHI.

Oobvexkm uccneoosanus, 060pyoosanue u mamepuapl: JISATyNIKa, CKalblelb, IPpenapoBajibHAs
UTJIa, TAHIICT, BATHBIC TAMITOHBI, MapJIs.

X00 pabomoi. IlonoiiTu ckanpiiesaeM K NOJYKPYKHBIM KaHajlaM JISTYIIKH JIETKO Yepe3 MOJIOCTh
pra. st onepanuu 0epyT 3aBEpHYTYIO B KYCOUEK MapJid JISATYIIKY B JIEBYIO PYKY TaK, 4TOOBI €
CIIMHKA JIe)Kana Ha JagoHU. [IMHIIETOM OTTATMBAIOT HIDKHIOK YEIIOCTh M MPHXBATHIBAIOT €€
MapJiei, B KOTOPYIO 3aBEpHYyTA JISATYIIIKA.

Ckaunbrienem pa3pes3aroT CIUM3HCTYI0 000JI0UKY BAOJIb OCHOBHOM KocTU. Eciu pa3aBuHyTh Kpas
paHbBl, TO BHWJHO, YTO OT OCHOBHOH KOCTH B TIONEPCYHOM HAMPABICHHH OTXOMIST JIBE
MOJTyOCHOBHBIE KOCTU. C MOJIYyOCHOBHOM KOCTH CKaJbIIeIeM COCKaOIMBAaIOT HaakocTHHILY. [Ipu
TOM Ha4yMHAaeT IMPOCBEUMBATH O€NbI KPYKOK BEIUYMHOM C IMPOCSHOE 3€pHO, KOTOPBIM U
MpeJICTaBIsIeT cOOON MONYKPYXKHBINM KaHal. B Ty o0macTh, rie mpocBeunBaeT OeNblil KPYXkKOK,
BKQJIBIBAIOT MPENApOBAIBHYIO WIJYy, BXOAST B JIAOMPHHT ¥ BpallaTeIbHBIMU JIBHYKCHUSMU
pa3pymaroT ero. Uepes HECKOIbKO MHHYT, IOCJIE€ TOTO KakK JISATYIIKA OMPABUTCA OT OMEPalllH,
HaOII0JAI0T 34 €€ MMOBEIECHUEM.

OTmedaroT, 4YTO JATYHIKA MPUHUMAET XapaKTepHYI II03y: C ONEPUPOBAHHOM CTOPOHBI
KOHEYHOCTH OKa3bIBAIOTCS HECKOJIBKO MOJATSHYTHIMU, & C MPOTHBOIIOJIOKHONH — BBITSHYTHIMHU;
roJIoBa JISATYIIKM U KOPITYC MOBEPHYTHI B OMEPHPOBAHHYIO CTOpOHY. [Ipu mpbDKKax JAryiika
JIBUXKETCST 1O Kpyry (MaHEXKHBIE IBWKCHHS). DTO PACCTPOUWCTBO KOOPIWHAITUHU JIBHIKCHUS
NPOSBISIOTCA W TPH HAXOXKICHUHM JISATYIIKHM B BOJE; IUIaBaTeNbHBIE MABM)KCHUS TaKKe
coBepmalTcs 1mo kpyry. Ilocime paspyineHuss BTOpOro JabUpHHTA y JISTYIIKM HaOJI0daeTCst
KOMIIEHCAIIs B TMOJOKEHUH Tella MPU HAXOXKICHUU €€ Ha Cyllle, HO IJIaBaTellbHbIe TBUKEHUN
OCTaOTCS HAPYIIICHHBIMU: OHHU CTAHOBSITCS XaOTUIHBIMHU.

Pexomenoauuu k oghopmnenuro pabomoi: 3anucams xo0 onepayuu u Haba0OAemyro KapmuHy
6 nosedenuu sxcusomuozo. Coenams 6bl8600bl 0 POU TAOUPUHMOE.

AKTYaJIbHOCTh TeMbI U CBSI3b C KIMHUKOM

Knunuueckue I. UccnenoBanue cnoHmanHulx namono2udeckux 8ecmubyisapHblX peakyuti
Memoovl U npooOBI HA KOOPOUHAYUID OBUNCEHULL:

uccne006anun 1) cnoHTaHHBINA HUCTArM;

éecmuOynapHoll | 2) HUCTarM IOJIOKEHUS;

dynkyuu 3) mpeccopHbId HUCTArM;
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4) KOOpAWHAIUS IBUKECHUM;

5) (QyHKIUSA CTaTHUECKOTO PAaBHOBECHS,
6) (QyHKIMS TMHAMUYECKOTO PAaBHOBECHUS;
7) HempsMasi OTOTUTOMETPHSI.

II. Meroawl secmubyiomempuu:

1) sanextponucrarmorpadus (OHI') u HucTarmomeTpus;
2) Buneonucrarmorpadus (BHI);

3) sKcriepuMeHTaIbHbIE TPOOBI:

a) BpallareabHbIE;

0) KaJIOpUYECKUE;

B) ONITOKWHETHYECKHUE.

(cM. paboThl NeNel,2)

Cumnmomot
nopasicenus
eecmudynapHoi
cucmembol

T'01060KpyICEHUEe MOXKET BO3HUKATH IPHCTYIIOOOPa3HO, WHOT/IA TOJIBKO
IPU OTPEIEICHHBIX MOJIOKEHHUSIX TOJIOBBI U TyloBHIIA. MHOrAa G0IBHOMY
KaXeTCsl, YTO BCE MPEIMETHl BOKPYI HErO BpAILIAIOTCS B ONPEICICHHOM
HaIlpaBJICHUU INPOTUB WM 10 YaCOBOM CTpENKe, Kadaercs 3emurd. Takoe
TOJIOBOKPYKEHUE Ha3bIBAIOT cucmemubiM. OHO BeCbMa XapaKTEpHO IS
BECTHOYJISIPHBIX TMOpaXXCHUH. B OTHENBHBIX Cly4asX TOJIOBOKPYXCHHE
YCUJIMBAETCS MIPH B3IJIAJE BBEPX HIIM PE3KMX MOBOpOTax royoBel. Ha done
3TOr'0 CUMIITOMa MOT'YT BO3HHKATh TOIIHOTA, PBOTA, 3aTEMHEHUE CO3HAHMSI.
Hucmaem - puTMAYHOE TIO/IEPTUBAHME TTIA3HBIX 010K [Ipu pazapaxenun
BECTHOYJISIPHOTO anrapaTa BO3HUKAeT HUCTArM (OBICTPBI €ro KOMITIOHEHT)
B CTOPOHY pa3ApakeHusl, IpU MOPAXKEHUH - B IIPOTUBOTIONIOKHYIO CTOPOHY.
Becmubynapuas amakcus (nowamviéanue) 6 noze Pombepaa: OTKIIOHEHUE
B CTOPOHY HMOPaKEHHOTO JIAOMPUHTA NPH 3aKPhIBAHWUU TJa3. ATakcusi HeE
COITPOBOXKIACTCSI HHTEHIIMOHHBIM JIPOYKAHHUEM.

JlaOupuHTHBIE TTOPAKEHHUS OOBIYHO COUETAIOTCS C CUMIITOMAMHU MTOPAKEHUS
CJIyXOBOT'O aHAJIM3aTopA.

Kunemos - 00one3Hb iepeIBIKEHISI, BOSHUKAET MPH IEHCTBUH HA OPTaHU3M
Oonee WM MeHee IMPOAOKUTENBHBIX M HU3MEHSIOIIUXCS YCKOPEHHH,
KJIacCU(UITUPYETCS 1O TPAHCTIOPTHOMY CPEICTBY, NPH NEPEJABIKECHUN HA
KOTOPOM Da3BHBAETCS MATOJIOIMYECKH CHMITOMOKOMIUIEKC (HapylIeHHE
KOOPJAWHAIMN JIBWKEHH, TOJIOBOKPYXXEHHE, TOIIHOTA, PBOTA, OJICTHOCTH,
XOJIOJHBIH MOT, CHUYKEHHE apTEePUAIBLHOTO TaBJICHUS).

Hapywenua,
céaA3annvle ¢
nospejcoenuem
aAadupunma

bonesnuv Menvepa. Paznpaxenne Win NOBPEKACHNUE OJJHOTO U3 JJAOMPUHTOB
OPUBOJUT K AaCHUMMETPUHM BXOJOB, M KakK CIEACTBHE, HaOJI0AI0TCs
HUCTarM, TOJIOBOKPYXEHHE, TOIIHOTA.

Heycmopounss eecmubdyronamusi. BO3HUKAaeT B OCHOBHOM BCIIEACTBUE
MHTOKCHKAIH JIEKAPCTBAMH, OKa3bIBAIOIIUMHU OTOTOKCHUYECKOE IEHCTBUE.
Omocknepo3— NOPAKEHNE KOCTHON KarCyibl BHYTPEHHETO yXa.

Bonpocs! 1J1s1 CAMOKOHTPOJIA:
1. Kaxkas yacTe BecTHOYISIpHOTO ammapaTa JE€TEKTUPYET JIMHEWHBbIe, a Kakas — YIJIOBBIE
YCKOPEHUS TOJIOBBI?

wmn

I'ne B cakkyiyce U yTPUKYILyCE PacloyiOKE€Hbl BOJIOCKOBBIE KIETKH?
Yro Takoe OTOIUTHI?

4. 'V 0O0IpHOrO MOBPEXIEHBI MOJYKPYKHbIE KaHallbl BHYTPEHHEro yxa. MOeT JIu OH JaThb
OTYET O IMOJIO’KEHUH T'OJIOBBI B IPOCTpaHCTBE?
5. Kakoii HepB nepenaeT B MO3r HHGOPMAIUIO OT CEHCOPOB paBHOBECHS ?
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10.

YyBCTBUTENBHBI JIU MOIYKPY/KHBIE KaHAJIBI K YTJIOBOMY JBUKEHHIO T'OJIOBBI C IIOCTOSSHHOMN
CKOpPOCTBhIO?

[lepeunciute OCHOBHBIE spa BECTUOYIISIPHOTO KOMILIEKCA IPOJI0IATOBATOTO MO3Ta.
Paznpaxenne BecTuOyssspHOro ammapara (Hampumep, Ipu Oosne3Hu MeHbepa, WM IpU
KaTaHUM Ha Kapyceiad) 4YacTO CONpPOBOXKIAeTcss TomHoToW. Kakue ocobeHHOCTH
IIPOBOJHUKOBOIO OTJeJla BECTHOYJSIPHOTO aHajiu3aropa OOECHEeYMBaIOT IOSBICHUE
JaHHOTO omymeHust? Ha30BUTEe OCHOBHBIE MPOEKLIUU BECTUOYISAPHBIX siep?

Yo Takoe HUCTArM U KaK €ro MO>KHO IPOJIEMOHCTPUPOBATH?

Kakue adhepenTHBIC CUTHANBI TIO3BOJISIFOT HEPBHOM CUCTEME ONPENENTh MOJIOKEHUE Tela
B IIPOCTPAHCTBE U COXPAHATH paBHOBECHE?
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OU3NO0JIOTUA COMATOBHCHEPAJII)HOFI CUCTEMBbI

ComaToBuCIIepaibHAs CHCTEMa — CHUCTeMa, OOBCOUHSIONIAS HEPBHBIC MEXaHU3MBI,
coOuparomme  CceHCOpHyr0  uHpopManuioo  OT Bcero  Tena.  OOmMUM  CBOHCTBOM
COMATOBHCIIEPAILHON CHCTEMbI SIBJISETCS TO, YTO OHAa HE 00pa3yeT CCHCOpHbBIC OpraHbl, a
IIMPOKO  PAaCHpOCTpaHeHa IO  Tely, €  HEpPBHbIE  BOJOKHA HE  00pa3ywor
BBICOKOCTICIIUATM3UPOBAHHBIC HEPBBI, & BXOIAT B COCTAB MHOTOYHCIICHHBIX CITMHHOMO3TOBBIX H
YCPCITHO-MO3I'OBbIX HEPBOB U BOCXOAAIHNX TPAKTOB CIIMHHOI'O MO3Ta.
BucuiepanbHas ceHCOpHasi CHCTeMa BOCIIPHHUMAET H3MEHEHHsI BHYTPEHHEH Cpe/ibl OpraHu3Ma
MOCTABJIACT EHTPAILHOW U BEreTaTUBHON HEPBHOW cUCTeMe WH(OpPMAIHIO, HEOOXOIUMYIO ISt
pedIeKTOpHON peryasiuu padoThl BCEX BHYTPCHHHX OpraHoB. Perenropamu BHCIEPATbHOM
CCHCOPHOM CUCTEMBI SIBIISIFOTCSL UHMEPOPEYEenmopbl.

Knaccupukauus coMaToBuCHEPAIbHBIX OLIYIEHHH

. MexaHopeyenmueHvle, BKIIOYAIOIINE TAKTUJIbHBIE OLIYIIECHUS W YYBCTBO IOJIOKEHUS;
OHU CTUMYJHPYIOTCS MEXAHUYECKHMMHU CMEILICHUSMH HEKOTOPBIX TKAaHEW Tela; CIJIa TAaKKe
OTHOCSTCSI pa3JIMYHbIC BUJIbI MEXaHOUHTEPOPELIETITOPOB;

. mepmopeyenmusHvle, BOSHUKAIOIINE IO IEHCTBUEM TeIUIa U XO0JIO/Ia;

. XemopeyenmueHble, BO3HUKAIOUIME O]l BO3JCHCTBHEM TIa30B KpOBH, W3MeHeHuHu pH
CpeIlbl U T.11.;

. Oonesvle(HOYUuyenmueHvie), BOSHUKHOBEHHUE KOTOPBIX CBS3aHO C JICMCTBHEM JI0OOOTO

(dakTopa, MOBPEKIAIOIIETO TKaHH.

BOl'lpOCbI AJId CaMOIIOATOTOBKM:

1. OO0t TIaH CTPOSHUSI COMATOBHCIIEPAIIBHON CHCTEMBI.

2. OO0miast xapakTepucThKa BHUJOB KOXHOM YYBCTBUTEIBHOCTH. THMBI  KOXXHBIX
pPELENnTOPOB: MEXaHOPELENTOPBI, TEPMOPELETITOPBI U HOLULEITOPHI.

3. TakTunpHass YyBCTBUTEIBHOCTh. THIBI  MEXaHOPELENTOPOB KOXH  (MEIJICHHO

anantupyroumecs [ u I Tunos, ObICTPO aAaNTUPYIOMIUECS U OYEHb OBICTPO alalTHUPYIOLIHECS).
PeuentuBHble mMOJAS W IUIOTHOCTh WMHHEPBALMM  MEXAHOPELENTOPOB. ICTE3UOMETPUS
(ITpunooicenue 18).

4. [IponpuonienTuBHas YyBCTBUTEIBHOCTh. Buabl NponpropenenTtopoB (MbIILIEYHbIE
BEpETeHa, CYXOXKWUJIbHbIE OpraHbl ['ONBIKH, MEXaHOPELEeNTOphl CYCTaBHBIX KamcCyl).
MuoraTrueckuit 1 00paTHbIii MuOTaTHYecKKe pediekcol (/Ipuroscenue 19)

S. Koxnas tepmopenenuys. XapakTepUCTUKA TEIUIOBBIX M XOJOJOBBIX TEPMOPELENTOPOB.
Tonnueckass u (a3uueckas aKTHUBHOCTb TEPMOPELENTOPOB. AjanTaius TEpPMOPELENTOPOB.
HeiitpanbHas 30Ha TeMrepaTypHOH uyBCTBUTEIbHOCTH. Tepmoacresuomerpus ([Ipunosicenue
20).

6. boneBass 4yBCTBUTENbHOCTh. Buapl HoOUMIENnTopoB (As-MEXaHOHOLMIIEITOPHl U
nosuMonanbHble C-HonuIenTopsl). MexanusMm uyBctBa Oosnu. Bunbl 60mm. KomnoneHTs! 60mu.
DyHKIMOHATbHAS XapaKTePUCTHKA OBICTPOii 1 MeuieHHON Oomu. ([Ipunoscenue?l).

7. CTpyKTypHO-(QYHKIIMOHATBHAS ~ XapaKTEPUCTHKA  aHTHHOLMUIENTHBHON  CHCTEMBI
(IIpunoxcenue 22).
8. BucuepanbpHass d9yBCTBUTENBHOCTh. BHIBI HHTEPOPEIENTOPOB (MEXaHO-, XEMO-,

TEPMOPEIETITOPHI U HOIMIIENTOPBI). OCOOCHHOCTH BOCIPHUSATHS BHCLIEPaIbHON addepeHTaiuu.
dusnonornueckas POJIb HHTCPOPCUCIITOPOB B IMOAACPIKAHHMKU TOMEOCTas’a U PETYIAIUA
(GyHKIMH OpraHu3ma.

9. OcHOBHbIE TYTH MPOBEACHUS COMAaTOCEHCOpHON addepeHTalun B LEHTPAJIbHYIO
HEPBHYIO CHCTeMY (CHCTEMBI 3aJHETO0 CTOJI0OA M TmepenHeO0KoBOro KaHaTwka) (/Ipunoowcenus
23). CoMaToCceHCOpHbIC (PYHKIIMH CTBOJIA MO3Ta.
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10.  ComaroceHCOpHBIE MPOEKIHMOHHbIE 00JacTH B KOpe OOJBIIMX MONyIapuidl (KOPKOBBIE
3oubI SI u SII). Tonorpaduueckas opraHu3anys COMaTOCEHCOPHOH KOPBI («COMATOCEHCOPHBIN
TOMYHKYITyc»). LleHTpoOeskHast peryisuus COMaTOBUCIEPATBbHON YyBCTBUTEILHOCTH.

INPAKTUYECKHUE PABOTHBI

Padora Ne 1. UccienoBaHue TAKTHJIbHOI YyBCTBUTEIbHOCTH. JCTE3HOMETPHSI.

B xooice wuwenosexa maxoosmcs peyenmopvl MAKMUIbHOU, MeMnepamypHou u 0071e6oul
yyecmeumenvbHocmu. TaxmuivHble peyenmopvl pacnonoNHCeHbl HA NOBEPXHOCMU  mend
HepagHomepHo. Ilo Konuuecmey o0CA3aMENbHbLIX MOYeK, NPUXOOAWUXCA HA  eOUHUYY
NOBEPXHOCMU, PA3IUYHbIE YUACMKU KONMCU pPACHONA2AlOMCcsa 8 Credyiowem yovisaioujem
nopsioke: 2yovl, NOOYWEUKU HO2MesblX hanane naivyes pyK, Hoc, 100, npeonieuve, uies, CNUHA.
Omu oice y4acmku KOJCHOU NOBEPXHOCMU XAPAKMEPUIVIOMCA U  PA3TUYHLIMU NOPO2AMU
ouckpumunayuu. [lopocom OUCKpUMUHAYUU HA3LIBAEMCS MO HAUMEHbULEE PACCMOAHUE MEHCOY
08YMsL pazopaxcaembiMu MO4YKaAMU NOBEPXHOCIU KOMCU, NPU KOMOPOM 084 PAa30padHCeHus:
B0CNPUHUMAIOMCSL KAK paszoelivHble. Yem MmeHbuie 5mo paccmosiHue, mem MeHblie Nopoc u
bonvwe wyscmeumenvHocms. Haubonvwuti nopoe OUCKPUMUHAYUU HA KOMHCE CHUHBL U 2PYyou
(40-70 mm). 3amem 6 ybvisarouem nopsioke nopo2 OUCKPUMUHAYUU OJis PASHBIX YUACMKO8 Meid
pacnonazaemcs ciedylowum oopazom. nieuo, npeoniedve (25-40 mm), 106 (20-25 mm), Konuux
Hoca (6-7 mm), Hoemesas anranea nanvyes pyxK (2 Mm), Konuux A3vika (1 mm).

Ilenv pabomei: onpenenuTh IUIOTHOCTH OCS3aTEIBHBIX TOYEK W MPOCTPAHCTBEHHBIH MOPOT
TaKTUJIbHOW YyBCTBUTEIBHOCTH JIS Pa3HBIX YYaCTKOB TeJa.

Oobopyooeanue u mamepuanwl: >cre3nomeTp (LUpKyinb Bebepa), muHelika, Bata, CIApT.

Xo00 pabomwr. Pabota mpoBoautcs BaBoeM. Jliis ompeneneHus mopora MpPOCTPAaHCTBEHHON
YYBCTBHTEIHLHOCTH TIOJB3YIOTCS ICTE3UOMETPOM (TMPU  €ro OTCYTCTBHHM - UYEPTEIKHBIM
u3meputeneM). [Ipocsat ucnbITyeMoro, CUIAIIETO Ha CTYJNE, 3aKPhITh Ta3a. ICTE3UOMETPOM C
MaKCHMaJbHO CBEICHHBIMH HOXXKAMH IPUKACAIOTCS K PA3JIMYHBIM Yy4acTKaMm KOxu (J100,
KOHYMK HOCa, JIaJOHHAsI TIOBEPXHOCTh KOHIIEBBIX (paynaHr manblieB). [Ipu sTom cremst 3a Tem,
9TOOBI 00€ HOXKH 3CTE3MOMETpa NPHUKACATUCh K KOXXE OJHOBPEMEHHO W C OJMHAKOBBIM
naBiaeHueM. [IpooimKaroT MPUKOCHOBEHUS K PAa3IMYHBIM y4acTKaM KOXKH HCIBITYEMOTO B
3apaHee W30paHHOW IMOCJIENOBATEIBHOCTH, TOCTETICHHO pa3JBUTasi HOXKH JCTE3MOMETPA,
npubaBmsis Kaxaplii pa3 mo 1 MM. OTMeuaroT, Ha KaKOM PAacCTOSHUU MEXKAY HOKKaMHU U Ha
KaKOM yYacTKe KOXKH HCITBITYEMBI BIIEPBBIC pa3NdacT JBOWHOE MPUKOCHOBEHHE. JTO U €CTh
MOPOT YYBCTBUTEIHHOCTH.

Pexomenoauyuu «k ogopmnenuro padomel. Hatioennvie GenuduHbl NPOCMPAHCIMBEEHHOU
yyecmeumenbHocmu 3anecume 8 madauyy. Cpagnume noiyyeHHbvle pe3yibmamvl U 00bACHUmMe
UX pasnuqusi.

Beaunyuna MPOCTPAHCTBEHHOI'0O Iopora TAKTUJILHOH YYBCTBUTCJILHOCTH Pa3JIMIHBIX
YaCTKOB KOKH

Hccaenyemblie y4aCcTKH KOXKH IIpocTpaHcTBeHHBIH MOPOTr YYBCTBUTEILHOCTH,
MM

* TeuibHAS TOBEPXHOCTH KUCTH
+ JlagoHHas TOBEPXHOCTH KUCTH
* [ToBepxHOCTh TOIYyIIEUEK (aslaHT

MAJIBLIEB PYK
» KoHuuk HOCa

Omeemvme Ha eonpocol. Kaxoeo qbuS’uOJlOZMUQCKOG SHAYEHUE HEPABHOMEPHO20 pacnpe()eﬂeuuﬂ
maxKkmujlbHblx peyuennopos 6 pAa3IUYHbIX YYACmMKAX KOdHCU yenosexa? 3asucum u nopoe
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NPOCMPAHCMBEHHOU MAKMUTLHOU YYECMEUMENbHOCMU OM MO20, HACKOIbKO 6eMmEUmcs no
Mepe npubIUNCeHUs. K KOHCHOU NOBEPXHOCMU HEPBHOE BONOKHO?

PatGora Ne 2. OnbIT Apucroress.

Bocnpusmue npeomemos oKpydcarouweco mupa 6 3HAYUMENIbHOU CMmeneHu onpeoensemcs
npeouecmsyiowuM HCUsHeHHbIM onvimom. Ha ezo ocmoeanuu mvl 6ocnpunumaem npeomem
OOUHOYHBIM, €CllU OH NONadaem mMexcoy 0opaujeHHbiMu Opye K Opy2y Y4acmkamu no8epxXHOCmuU
koorcu. Ecnu mom oice npedmem npuxacaemcs OOHOBPEMEHHO K O08YM YUACMKAM KOJiCU,
YOanieHHbLM Opye om Opyea, mo 03HUKAem owyujerue 08yxX npeomemos.

Ilens pabomor: yOoequThCs B 3HAYCHUH KU3HEHHOTO OIBITA B MIPOLIECCE BOCIIPUSATHUS IIPEIMETOB
OKpY’KaloIIero MUpa.

Obopyoosanue u mamepuanspl: MAPUK Pa3MEPOM C TOPOILUHY.

X00 pabomer. Knagyt Ha CTOJN IIAPHK W MPHKACAIOTCSA K HEMY COCEJHHUMH YYaCTKaMHU KOXKHU
KOHEYHBIX (paJlaHT yKa3aTelIbHOTO U cpeaHero mnanblieB. KaTaroT mapuk mo croiy. 3areM
MEPEKPEIIUBAIOT 004 MaJblla ¥ B TAKOM ITOJIOKEHHH OIATh MPUKACAIOTCS K IIAPUKY TaK, YTOOBI
OH OKa3aJiCsi MEXAY MepeKpEIIeHHbIMH MaibliaMid. BHOBb KaTaloT mapuk mo ctoiy. B mepBom
cirydae OyJieT OIIyIIeHHe OJHOTO IAPUKa, BO BTOPOM - JABYX.

Pexomenoauuu Kk opopmaenuto pabomut. Onuwiume xo0 onvima u e20 pe3yibmanoi.

Pabora Ne 3. O0OHapyskeHHe TeNI0BBIX U X0J00BbIX TOYEK B KOKe.

IInomnocmes mennogwix u X010008bIX MOYEK 8 KOJHCEe HeOOUHAKO8A HA eOUHUYye nosepxHocmu. B
cpeonem Ha 1 cm nosepxrHocmu Kodcu npuxooumcs 12 xon0006vix u 1-2 meniogvlx mouex.
Menvuie 6ceco mepmopeyenmopos 8 kodxce auya, 601vue 6ce2o - 8 KoXHce KOHeUHOCMEll.
Owywenus, noasiarowuecs NPu UsMeHeHUU memMnepamypsbl KOXcu, 00)Cl08/1eHbl:

- ucxoownoti memnepamypoti kocu (¢ 33°C cuuscaemes 0o 32°C — owywenue xonooa, ¢
31°C nosviuwaemea oo 32°C — owpywenue menna). Ilpu nuskoii memnepamype xoacu (28°C)
nopo2 071 NOAGNeHUs OWyWeHUsi menia 6blCOKUU, a O/ NOAGNeHUs OWYWEHUS X0100a —
Huzkuti. Ilpu 0Oonee 6blCOKOU UCXOOHOU mMemnepamype menio8ou Nopoe CHUMCAemcs, a
X071000801l 03pacmaen,

- CKOPOCbIO UBMEHEHUs MeMNepamypbl KovCU (ecau ckopocmp npesviuaen 6°C/mum, mo
OHA MANO 61UAem HA MeNnlo8oU UlU X0L00080U Nopo2u, npu Oonee MeoIeHHOM ee USMEeHeHUU
nOpo2cU NOCMENneHHO NOBLIUAIOMCS),

- NIOWAObIO KOHCU, HA KOMOPYIO Oelcmeyem CMmumynl (NpoCmpancmeenHas CyMMayus 6
HEepPBHLIXYEeHMPAXx).

Hexomopvle meonennoadanmupyowuecs: Mexanopeyenmopuvl 8030YHCOAIOMCs OXAAHCOCHUEM.
bonee xonooHuwlil u3 08yx 00UHAKOBBIX 2PY308, NOIONCEHHBIX HA PYKY, Kadcemcs msadiceiee boee
mennoeo (unnosus Bebepa).

OuyeHb cunvbHoe HazpeeaHue (Hanpumep, CIUUKOM 20pAYAs 6004 8 GAHHE) YACMO Bbl3bledem
napaooxkcanibHoe 4yecmeo Xxon00d. Beposmmno, OHO 603HUKaGem NOMOMYy, YMO X010008ble
peyenmopul, 06bIuHO «Monawuey npu memnepamype eviuie 40°C datom KpamxospemeHHyIo
UMRYTbCAYUIo, m.e. 6e0ym cebs KaK Yy8CmeumebHule K 2opsAaiemy HOYyuyenmopul.

Ilenvy pabomwi: nokazaTh pasleNbHOE CYIIECTBOBAHHWE JBYX BHAOB TEMIEPATYPHBIX
PEIIENITOPOB M ONpPEIENTh X IPUMEPHOE KOJIMUECTBO Ha IuIomamm B 1 cm?,

Obopyoosanue u mamepuanel: 6ynaBku, TpapapeT ¢ KBaJpaTHbIM OTBEPCTUEM ILIOLIA/bI0 |
cM?, eq, ropsas Boga (okono 50°C). MoHO HCIOIb30BaTh IPHOODP TEPMOICTEIUOMETP.

Xo0 padbompi.

1) ObHapyscenue mMenniogviXx U X0J10008bIX mouek 6 kKoxce. Harperoil OynaBodHOI
TOJIOBKOM pa3pa)aroT pa3IudHbIe TOYKHA KOKU THUThHOM MOBEPXHOCTH KUCTU. B OIHMX TOUKax
UCIBITYeMbI OULIYIIAeT MNPUKOCHOBEHHE, B JPYrux - Temio. OTMETbTE TEMJIOBbIE TOYKHU
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kapanaamoM. [Ipukacasch K KoKe XOJIOIHBIMH OyJIaBKaMH, OTMEThTE TOYKH, Pearupyromme Ha
xonon. CpaBHUTE pachpeleleHHe XOJIOJOBbIX U TEIUIOBBIX TOYEK Ha KOXE ThUIbHOU
MOBEPXHOCTU KHUCTH.

AHaNOruuHbIM 00pa3oM HCCIeAYHTE paclpeiesieHue XOJOJOBBIX TOYEK Ha pagualbHOMN
MMOBEPXHOCTHU MPEAIIICYbs U KPbUIbSIX HOCA.

HanugaroT B mpoOupku BoAy pa3Hoi Temmeparypbl. Kax ol mpoOHpKO# MprKacaroTCs K KOXKe
JMIIA, 3aTeM K CIM3UCTOM 00oouke ryd. OT™MeThTe, 4acTH Tea 6ojiee YyBCTBUTEIbHBIC K TETLTY
U XOJIOAY.

2) Aoanmayus Kk memnepamypHomy pazopadxcumento. B TPU COCyJa HaJIMBAKOT BOAY
temnepatypoii 10°C, 25°C, 40°C. OnyckaroT eByio pyKy B cocya ¢ Bonoit Temneparypoii 10°C,
npasyto - B Boxy 40°C. 3aremM obe pykM HmepeHOCAT B COCYA C BOmOi Temmeparypoit 25°C.
OTMeThTe, €CTh JIM Pa3INYusl B TEIUIOBBIX OLIYHICHUSIX PYK.

3) Brusnue eenuuunvl  pasopasicaemori NOGEPXHOCMU  KOMCU HA  UHMEHCUBHOCHD
memnepamypHo2o owyujenuy. Kucts 0HON pyKH MOTPYXkKAIOT B COCYJ C BOAY TeMIepaTypoit
29°C. B apyrom cocyje TemMiepaTypy BoAy IOAGHPAIOT PAaBHYIO eif, T0 MHEHHIO HCIIBITYEMOTO,
TEMIEpaTypy, MOTpykas B BOAY OJIUH mnanern Apyroi pyku. CpaBHUTH (HaKTUUYECKYIO
TEMIEPATYpY.

4) Temnepamypuvle nocnedosamenvhvie 00Opasvi. [IpuKIanbIBalOT TPOOUPKY C XOJIOMHOM
BOJIOM K KOXe€ Jiba Ha HECKOJbKO MUHYT. OTMEUaloT JUIMTEIbHOCTh OIIYIIEHUS X0JI0/1a Mocie
yaajgeHus: TpoOHpKHU. 3aTeM PUTMHUYECKH KacaloTCs KOXH Ji0a OXJaKIECHHOW MPOOUPKOIl co
CKOpOCThI0 1—2 KacaHus B cekyHAy. OTMEThTE, B KAKOM CIy4yae MPUKOCHOBEHUS OLIYIIAtOTCs
KaK pasJiebHbIe, a B KAKOM KaK HeMpepbIBHEIE.

AHQJIOTUYHBIM  00pa3oM MPOBOMAT HCCIENOBAaHHUS TEMIEPAaTYPHBIX MOCIEI0BATEIBHBIX
00pa30B, UCIIONB3Ys MPOOUPKY C TETLION BOJOH.

Pexomenoauuu Kk opopmaenuio pabomoi: nonyuenHvle pe3yibmamol 3aHecmu 6 maoauyy.

PesyabTaTsl onbiTa ''Tepmodcresnomerpus"

I/ICCJ'IeIlyeMI)Ie Y4aCTKH KOKHA Yucao OIPEACTCHHBIX TOYCK

X0J1010BbIX TENJI0OBbIX

ThIIbHAS TOBEPXHOCTH KUCTH

Jlanonnas nosepxHocTh KucTu [loBEepXHOCTH
HOTyLIEUEeK

¢ananr naneleB pyk Konunk Hoca

atime cpagnumenvHylo Xapakmepucmuxy JOKATU3AYUYU MepMOPeYenmopos8 KOICU Pa3iuiHbixX
yuacmkoe mena. Coenalime 3akiodenue o0 GIUAHUU aAdanmayusi K memMnepamypHomy
pasopasicumento, GeIUYUHbl  PA30PANCAEMOl NOBEPXHOCMU KOMCU U  NOCAe008AMENbHbIX
00pazoe Ha memnepamypHole OULyUjeHUs..

Pabora Ne 4. UccnenoBanue nponpuonenTHBHON YyBCTBUTEIbHOCTH.

Ilenv pabomei: uccnenoBath poib addepeHTHBIX HMMIYILCOB OT MPONPHOPEIENTOPOB
JIBUTATEJIBHOTO aliapata B BOCIPOU3BEACHUM JIBUKEHUN, B3aUMOCBSI3b CEHCOPHBIX CHUCTEM B
JIOKQJIM3alMK TaKTUJIIBHBIX pa3ipa>keHui.

Obopyoosanue u mamepuansl. TUCT OyMaru, KapaHaaliy, JTNHEHKa.

Xo0 pabomeul.

1) Bocnpouzeedenue naccuenvix osudicenuil. VIcpITyeMbIii BCTaeT TMeEpel CTOJIOM, Ha
KOTOPOM JIEXKUT JHUCT Oymaru, OepeT B MpaByl PyKy KapaHJall M 3aKpbIBaeT TIiasa (Iaza
JIOJIKHBI OCTAaBAaThCS 3aKPBITHIMHU Ha MPOTSHKEHUH BCETO OMBITA). DKCIIEPUMEHTATOP OEpET pyKy
HCIBITYEMOI'O U YCTaHABIMBAET €€ B MCXOJHOE MOJIOKEHUE, KOTOPOE JOKHO ObITh OTMEUYEHO
Ha Oymare; TOYKOW. 3aTreM OSKCIEPHUMEHTATOp OTpbIBa€T OT OyMaru pyKy HCIBITYEMOTo,
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MEPEHOCUT €€ Ha HEKOTOPOE PACCTOSTHHE OT MCXOJIHOW TOYKH BIPABO HIIM BJIEBO, OIYCKaeT,
3aJIep)KUBACT €€ Ha 5 C, 0OTMEYAET 3TO MECTO M BO3BPAILACT PYKY B HCXOHOE IOJIOKECHUE.
Uepes 10 cek u 60 cex. UCIBITYEMBIN JOJIKEH BOCIPOU3BECTH IMMACCUBHOE JIBUXKEHUE, 3aJaHHOE
IKcriepuMeHTaTopoM. [Ipu ATOM TOCHEeIHUI JenaeT OTMETKY Ha Oymare, BO3BpallaeT PYKY
UCTIBITYEMOTO B HMCXOJHOE IMOJIOKEHHE. TakuM ke 0o0pa3oM HCCIEAYIOT BOCIPOM3BEICHHE
MIACCUBHBIX JBMDKEHHUI PYKH UCIBITYEMOTO CHU3Y BBEPX M CBEpXY BHH3. M3MepsIOT paccTosiHue
MEXy TOYKOH, MOCTABJICHHOH MOCIE IMACCUBHOTO IBMKCHHS, M TOYKAMH, OTPAKAIOIUMHU
AKTUBHBIC IBUKCHHUS UCIIBITYEMOTO.

CpaBHUTE TOYHOCTH BOCIPOU3BEICHUS [IBIDKEHWUH Yy pa3HbIX IIMI[ B TPYIMIe, a TaKKe
3aBHCUMOCTh 3allOMUHAHHS TIOJIOKEHUS ¥ JIBWKCHHUS OT BPEMEHH IIOCIE IaCCUBHOTO
MEPEMEIICHUS PYKH.

2) Bzaumocessv cencopuvix cucmem 6 nokanusayuu maxkmuivHwbix pazopascenuil. Crerka
MIPUKACAIOTCS K JIAJOHU HCIBITYEMOTO, TJIa3a KOTOPOTO 3aKPBIThI, KAPaHIAIIOM WJIH KOHYHKOM
nepa. McmeITyemblii JODKEH JAPYrHMM  KapaHIAIIOM OTMETUTh MECTO IPHUKOCHOBEHHUS.
[IponenbIBalOT TO K€, HAHOCA TAKTWJIBHOE pa3IpakeHHWE HAa KOXKY IUIeYa W TPEIIUICUbS.
V3MepsroT pacCTOsIHUS MEKAY TOYKAMH - 33IaHHBIMU M YKa3aHHBIMH.

Pekomenoauuu k ogpopmaenuro padomwr: Onuwume x00 pabomvi u oavime 00BACHeHUE
noaydennvim pezyromamam. O0vsicHUmMe cnocoOHOCMb 4elno8eKa 80CNPOU3B00UMb NACCUBHbBIE
OBUIICEHUSL U IOKATUZ08ATND MAKIMUTIbHBIE PAZOPAANCEHUS.

Padora Ne 5. Mmro3usi Macesl IpH pa3in4nu o0bemMa npeaMeToB.

Unniosus maccol umeem 6 ceoeil ocHoge 6blpa60maHHbl€y Kasc0020 yenosexka BPDEMEHHbLE CBA3U
MedCOy 3pUMeNnbHuIMU U O08USAMeNbHuIMU ananuzamopamu. Ilpu nooveme Oonvuuux 2py308
paseueaemcs boavuee mvlueurnoe ycuiue, 4em npu nooveme Maublx 2cpy306. Hpu 3pum€]le0L7
oyenke 06bIYHO OoNee mAdXdCeNbIM Dbleaem npeomem, umerowull 6oabLUe pazmepul.

Ilenv pabompr: yoenuThcs B 3HAUEHUM >KU3HEHHOT'O OMNbITA (3pUTEIBHOM UM KUHECTETHYECKOI
CUCTEMBI) B BOCIIPUATHH IIPEAMETOB OKPY>KAIOILIEr0 MUpa.

Obopyoosanue u mamepuansl: 182 Kyo6a onuHakoBoil Maccel (500 r) u 1BeTa U3 pazsIUYHbBIX
MaTepUasoB.

Xo00 pabomwr. Ha ctone HaxonaTcs JBa KyOa paziIMYHONW BEJIMYMHBI, M3TOTOBJICHHBIE M3
MaTepuaiga ¢ pa3Hol MIOTHOCThbIO. [loHMMAaIOT cHavyana oJuH KyO, 3areM napyroi. bompiioin
KyO mNpu CYOBEKTUBHOM OINpEAEICHUH €ro Macchl IOKaXeTcs Jierde, 4eM MaJeHbKHI.
[ToBTOpSIIOT OMBIT MpU YCIOBHUM, KOTJA HCIBITYEMbI HE BHUIUT KyObl (HOJHUMAs HX 3a
TeceMkH). [Tociie 3Toro B3BemMBaIOT KyObl M YOEKAAI0TCS, UTO Macca UX OJIMHAKOBA;
Pexomenoayuu k ogpopmaenuro pabomoi: coenatime 6b1600 0 3HAUEHUU 3PEHUS U KUHECME3UU 6
OYEHKe maccwol npedMemog.

AKTyaJIbHOCTb TeMBbI U CBSI3b C KIMHUKOH
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Memoowt

uccnedoeanus
uygcmeumebHoCmu,
monuueckoi
OUAZHOCIMUKU u
JleueHus

Pacnpedeﬂenue uyecmeumeilbHocmu Koaxicu
coomeemcmeerHHO nept@epuqecmm Hepeam
u cecmeHmam CNUHHO20 mo3sea.

12 Jlepmomomsi. Vccnenyst 4yBCTBUTENIBHOCTbD,

Bpay oJIy4acT CYOBEKTHBHYIO
nHpopManuo OO0THHOTO 00 OINYIICHUSX,
KOTOpbIE BO3HUKAIOT Yy HEro BO BpeMs
pa3ipaXXeHUsT  PELENTOPHOrO  armnapara.
Hepmamommuyio kapmy, IPeICTaBICHHYIO Ha
PUCYHKC, MOXKHO HCIIO0JIb30BAaTh JJISL
OIPE/ICTICHUST YPOBHS MOPAXKECHUSI CIIUHHOTO
MO3ra MO BO3HHUKAIOIIEMY B pe3yJbTaTe
HapYIICHUIO YYBCTBUTEIHHOCTH Ha
nepudepun, Ui IUarHo3a 3a0oJeBaHUI
BHYTpeHHHX opraHoB. (Puc. Charles C.
Thomas, Publisher, Ltd., Springfield,
Illinois) [Grinker R.R., Sahs A.L. Neurology,
6th ed. Springfield, I.L.: CharlesC. Thomas,
1966; ¢ usmen.)

(Cxema pacroyIoKEHHUsI Ha TYJIOBUIIE M KOHEYHOCTAX HEKOTOPBIX 30H
SaxapbuHa-l'ena (IImuom P.®D. ¢ coasémp, 2021), B KOTOPBIX MOKET
MOSBIISATHCSL OTpakeHHass O0nb Hpu psAe 3a0oeBaHUN BHYTPEHHUX
opraHoB: 1 - jerkux u OpoHXOB; 2 - cepaua; 3 - KuIIeYyHUKa; 4 -
MOUYEBOTO Iy3bIpS; 5 - MOYETOYHMKA; 6- moyek; 7 U 9 - medeHu; 8 -
YKEITyIKa, TTOHKETYIOYHOM xene3bl; 10 - MOUenosioBO CUCTEMBI.

3onvr 3axapvuna-I'eda - omnpenenéHHble 30HBI KOKH, B KOTOPBIX 4acTO
MOSIBJISIFOTCS. OTpayK€HHbIE 00JIN, MPOELUPYIOTCSI OOJIEBBIE OLTYIIEHUSI OT
NOpaXEHHBIX BHYTPEHHUX OPraHoB, a TakXkKe MNosABIseTcs OoyieBas U
TeMIlepaTypHas TUIepecTe3nsl.
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Uznopegrexcomepanus - HamnpaBlIeHHE B TPAAUIIMOHHOW KHTAMCKOMN
MEIUILIMHE, B KOTOPOM BO3JCHCTBHE HA OPraHU3M OCYIIECTBISETCS
CHelHalbHBIMH HUIJaMH 4Yepe3 OcoOble TOYKM Ha Telle IMOCPEICTBOM
BBEJICHUS UX B 3TH TOYKU. CUWTaeTCs, YTO ITHU TOUKH HAXOISATCS Ha
MepHIMaHax, 0 KOTOPbIM LHUPKYIUPYET «GKU3HEHHasi dHeprus». Metoj
WCTIOJIL3YETCS ISl CHATHSI OOJIM WM B JICUCOHBIX IEIISX.

Hapywenus
yygcmeumenbHOCmu

KonuyecTBeHHbIE  HAPYIIEHUS  YYBCTBUTENbHOCTH. Y MEHBLICHUE

WHTCHCUBHOCTH YYBCTBUTEIBHOCTH OINYLICHUS — 2Unodcmesus WIn

nojiHast yTpata - aHnecme3us. IloBbllIeHWE UYYBCTBUTEIBHOCTH -

eunepecme3usi CBA3aHA CO CHIDKEHHEM IIOpOTa BOCIPHATHA TOTO WU

UHOTO pazlpaxeHus. [unoancesus, anance3usi — TOHWKEHHUE WIU

OTCYTCTBHE 0OJICBON UyBCTBUTEIHHOCTH.

K KauecTBEHHbIM HApYIIEHUAM OTHOCUTCS W3BpPALIECHUE BOCIPUATHS

BHEIIIHUX pa3ApakeHuil, HapuMep: BOZHUKHOBEHHUE OLIYIIEHUsS 00Jn pu

XOJIOZ0BOM HJIM TEIUIOBOM Da3/IpaKeHUN — mepmancus, OILLyIEeHUe

OoyiblIell BETMYMHBI OIIYINBIBAEMOTO TpEAMeTa — MAaKpoecmesus,

OLIYIICHHE MHOXKECTBa MPEIMETOB BMECTO OIHOI0 — noIuecmesus,

OILIYIICHWE pa3[pakKCHUsI HE B MECTE €ro HaHECEHUS — aLloecmesusl,

OLLYIIEHNE Pa3IpaXeHHUs B CUMMETPUYHOM Y4acTKe C JAPYroil CTOpOHBI -

annoxetipus, HEANEKBATHOE BOCIPHUATHE DPA3IUYHBIX pa3ApaXeHUH —

ouzecmesus. K paccTtpoilcTBaM 4yBCTBUTEIBHOCTH OTHOCST napecme3uu

— He CBSI3aHHBIC C KAaKUM-TTHOO BHEIIHUM BO3JIEHCTBHEM pa3zHOOOpa3HbIe

olLylieHus (6eraHue MypalleKk, OHEMEHUs, TOKAJIbIBaHUS, OJICpPEeBEHEHUS

YYaCTKOB KOXH, 0OJTM B KOPHSX BOJIOC U T.II.).

Danmommuvie owywenuss - JIOKHOE OILYIIEHHE, WUIO3US IMPUCYTCTBUSA
YTPauE€HHON 4acTH TeJIa.

Kaysaneua - wHTEeHCUBHas Xry4ass 00jb B 30HE MHHEPBALIUM YaCTUYHO
MOBPEXKIEHHOTO NMEepUPEPUIECKOr0 HEPBA, COAEPIKALLEro OOJIBIIOE YUCIIO|
CHUMITAaTHYECKUX BETE€TaTUBHBIX BOJIOKOH.

Ocobennocmu
sucCUepanvHoll Honu

JlokanbHbIE MOpaXXeHUs BHYTPEHHUX OPraHOB PEJIKO BBI3BIBAIOT OOJIEBbIE
OILYIIEHUSI, B OTIMYME OT TMOBPEKIEHUS KOXU. JlJIT BO3HUKHOBEHUS
BUCIIEpANIbHOM ~ 0onmuM  HEOOXOAMMO  OAHOBpeMeHHoe  auddys3Hoe
B0O30Y>KJ€HHE HEPBHBIX BOJIOKOH BO BCEM OpraHe.

[TpakTyecku Bce 0OJEBBIE CUTHAIBI OT BHYTPEHHUX OPTraHOB MOCTYMAIOT
o BosiokHaM Tuna C - 370 MeJieHHast 00JIb CO BCEM €€ XapaKTepUCTUKaMU
(HoromIasi, MyYMTeNIbHAs, IIJIOXO JoKanuzyemas). IlyTb HCTHHHOM
BHCLIEpaTIbHOM 00K — ad(pepeHThI OT BHYTPEHHUX OPraHOB (BUCLEpATIbHBIE
addepentsl). [loaToMy ucTHHHAs BHcLepaibHas 00JIb 4acTO BO3HMKAET B
BU/JIE OTPAKEHHOU 00JTH.

[ Tpy4yrHbBI HCTUHHOH BHCLIEpaTbHOM 00H:

uiieMust  (KUCIIble TPOAYKTBI U MPOJIYKThl TKAHEBOM JereHepaluu
CTUMYJIMPYIOT HOLULIENITOPBI);

pa3ipaxeHue HOIMIICTITOPOB OPIOMIMHBI KUCIBIM coaepkuMbiM JKKT +
NereHepanys TKaHel (mepeBapuBaHKe) MO JEHCTBUEM IPOTEOIUTHUECKUX
(hepMeHTOB (TIPOOOICHNE SI3BHI )KEITY/IKA);

CIasM I10JIOTO opraHa (MexaHu4yecKasi CTUMYJISLKS O0JIEeBbIX OKOHYAHUH);
repepacTsbDKeHHe TI0JIOr0  OopraHa B pe3ysibTaTe€ €ro  IepernoIHEeHHS]
(MexaHHYecKas CTUMYJIALKS OOJEeBbIX OKOHYAHUI + CAaBIMBaHHE COCYIOB

= HIeMu4eckast 0oJb).
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http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B4%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%82%D0%B0%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B4%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%82%D0%B0%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B4%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%82%D0%B0%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%B8%D0%B4%D0%B8%D0%B0%D0%BD_(%D0%B0%D0%BA%D1%83%D0%BF%D1%83%D0%BD%D0%BA%D1%82%D1%83%D1%80%D0%B0)

Ilapuemanvnasn 60nv

CBsi3aHa ¢ pa3fpakeHUEM TNapueTaIbHOW OprommHbl. OOBIYHO OBIBACT,
CHWJIBHO BBIpRKCHA BBHJY Ooyiee OOWIBHONW WHHEPBALMU TapHUeTaTbHON
OpIOIIMHBI HEPBHBIMH BOJIOKHaMH. [1yTh mapueraabHON 00U MO0 HEPBHBIM
BOJIOKHAM JOCTUTAET TEX K€ YY4aCTKOB CIIMHHOTO MO3Ta, 4TO U OOJIeBBIC
NyTH OT  COOTBETCTBYIOIIMX  y4YacCTKOB  KOXH, W  Jajee  I0
CIIUHOTAJaMHYEeCKOMY TYTH B TOJOBHON Mo3r. [losToMy mapueranbHas
00JIb JIOKaTHM3YyeTCs HEMOCPECTBEHHO HaJl OOJIE3HEHHOH 00J1acThIO.

Eciu opran mpuiieraer K napueraibHOW OpIONINHE, ero MOPaKEHHE MOKET
OJTHOBPEMECHHO BBI3bIBATh OTPAXKCHHYIO OOJIb M TapHETAIbHYIO OOJIb.
Hanpumep, Tpu BOCHAJICHHH AalIeHIUKCAa OOJEBBIC HMITYJIBCHI HAYT B
cocTtaBe BUclepaidbHbIX addepentoB u BxoaaT B CM na ypoBae T10-11,
[PU STOM WCTUHHAS BHCIIEPAIIbHAS OOJb OTPa)KaeTcss B OOJIACTH MyINKa U
MMEeT HOIOIIMH, CITACTUYECKUX Xapaktep. Eciu B BOCHAIMTENBHBINA
MpoIiecC BOBJIEKACTCA MapueTalbHas OpIOIINHA, ATO BBI3BIBACT OCTPYIO

00J1b HEMTOCPEICTBEHHO B MTPABOM 10JIB3I0IIHON 00J1aCTH.

Bonpocsl 11si CAMOKOHTPOJIA:

1.

2.

o

10.
11.

12.

13.

14.
15.

16.

Kakue penenTopsl KOXHM MIIEKONUTAIOMIMX SBJSIFOTCS MEIJICHHO aalTHPYIOLIUMUCS, a
Kakue - OBICTPO aJanTUPYIOIIUMUCS?

CtuMynbl Kakoro Tuma BoO3AeWCTBYIOT Ha Tenbla Ilaunnn? Kakum obOpazom ux
THCTOJIOTHYECKasi CTPYKTYpa alalTUPOBaHA K UX QYHKLIUU?

[ToueMy MBI HE OIyIIa€M KOJIBII0, KOTOPOE HOCUM MTOCTOSIHHO Ha MAaJIbLE, U B TO KE BPEMsI
OTYETIMBO YyBCTBYEM, YTO Ha 3TOT Majell cena myxa?

Paccrostnue mexy aByms Bosiockamu @pest 20 MM. Uem OyzaeT OTIMUYaTHCS OIIYIIEHHUE OT
IPUKOCHOBEHUS TaKOM Mapoil BOJIOCKOB K KOXe CIIUHBI U JaJI0HN?

UTo n03BOJISET ONPEAETUTH 3CTE3UOMETPHUSL?

A3Oyka bpaiins nis cienbix npeactaBisieT cOOOM pa3iavyHble COBOKYIMHOCTH BBITYKIIBIX
Touek. OmlynbiBas UX KOHYMKAMU MalbLIEB, CIENON YEIOBEK «UUTAeT» OYKBBL. Y 3psUUX
Jarofiell cocoOHOCTh K TAaKOBOMY «UTEHHUIO» BBIpa)KE€Ha 3HAUUTENbHO Xyxke. OOBsCHUTE
IPUYUHY ATUX pa3Inyuuil.

Ecin 3akpbITh Ia3a M KaraTb JBYMs COCEIHMMH HE IEPEKPEIIECHHBIMH MaJIbLAaMHU
TOPOILIMHY, TO BO3HUKAET OLIyLIEHHWE OAHOW TopomuHbl. Eciau nemnate To ke camoe
NEePEeKPEICHHBIMH MajbIlaMU, BO3HUKAET OILIYLIEHHE JBYX FOPOLINH (OMBIT ApPUCTOTENS).
Uewm oObsicHsIETCS TOT (heHOMEH?

['ne pacnonararoTcsi epBUYHbIE U BTOPUYHBIE COMAaTOCEHCOPHbIE 00I1aCTH KOPBHI OOIBIINX
noJTylapuii?

B kakoM ci10e cOMaToCEHCOPHON KOPbI OKaHUMBAIOTCA COMATOCEHCOPHBIE BOJIOKHA?

UTto 03HaYaeT TEPMUH «COMATOCEHCOPHBI TOMYHKYIIYC»?

Onummure HEBPOJIOTMYECKHE HApYUIEHMs II0CJIE€ OJHOCTOPOHHErO IEPEphIBa CIIMHHOTO
Mmo3ra (curapom bpoyna — Cekapa).

[Touemy y OONBHBIX C MOBPEXKACHUEM 3a/JHEr0 CTOJNO0A CHJIBHO MOHMXKEHA CIIOCOOHOCTH
pacro3HaBaTh TPEAMETHI HA ONIYIIb?

OOmbscHuTEe (EHOMEH BO3HMKHOBEHHUS «I1apaJOKCATbHOTO YYBCTBA XOJIOJa», HAIpHUMED,
py OBICTPOM MOTPYKEHUH B TOPAYYIO BaHHY.

Yro Takoe HEHTpaIbHas 30Ha TEMIIEPATYPHON YyBCTBUTEIBHOCTH?

Hatite oObsicHeHne (eHoMeHa TemiepaTypHOTro KoHTpacTa. OT Kakux eme (akTopoB
3aBUCHUT TEMIIEPATYPHOE OLTyIIeHHE?

Ha yenoBeka neiictByeTr 60JeBoil pa3apaxkurens. MoOXHO Jiu, HE CHpalInBas oTyeTa 00 ero
OLIYIICHHUSX, Y3HATh, YTO OH YYBCTBYET 00JIb?
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17.

18.

19.

20.

Yro takoe orpakeHHas 00ib? Ilouemy oHa Bo3HMKaeT? B KakoM ydacTKe MOBEPXHOCTH
TeJa BOZHUKAET OTpaxeHHast 00JIb?

Uto Takoe npoenupyemas 60as? Kakoe kimHHYeCcKOe 3HaAUEHHE UMEIOT 30HBI 3aXxapbUHA-
I'ema?

JlaiiTe ompenencHue BUCHEPATBLHOW U MapHeTanbHOUW 00, B yeM 0COOCHHOCTH TaHHBIX
BHJIOB 00JIEBOW YYBCTBUTEIHHOCTH?

DU3NOIIOTUYECKUE MEXAHU3MBI pa0OTHl AHTUHOIMIICTITUBHON CHCTEMBI.
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®U3NOJIOIUS BKYCOBOM CEHCOPHOM CUCTEMBI

@DyHKIUA BKYCOBOW CEHCOPHOW CHCTeMbI COCTOUT B OIEHKE KauecTBa MUIIM WIU
OTBEpPraeMbIX BEIIECTB.

Aoeksamuuvim pazopadicumenem BKYCOBOH CUCTEMBI CIIYKaT pAcmEOpeHHble 8 CIOHEe MOIeKYlbl
OpP2aHU4eCKUX Uil HeoOp2aHU4ecKux eeujecmas, KOTOpble MOCTYNAIOT B MOJIOCTh PTa MPHU IpUeMe
MUY ¥ B3aUMOJICUCTBYIOT C XEMOPELIEITOPHBIMH KJIETKAMHU A3bIKA U POTOBOU MOJIOCTH.

Bonpocsl 111 caMONOATOTOBKH:

1. OOmwii TIaH CTPOCHHSI BKYCOBOM CEHCOPHOM CHCTEMBI.

2. XapakTepucTuka Mepu(epruuecKkoro oOTAeNla BKYCOBOTO aHailu3aTopa. BkycoBbie
COCOYKHM (HUTEBUIHbBIC, JHCTOBUIHBbIC, TPUOOBHAHBIE U >KEJI000BAThIE), MX KOJUYECTBO,
pa3sHOBUIHOCTH U Jiokanu3aius ([Ipunoscenue 24).

3. Crpoenue BKycoBbIX TmoueK. [IpocTpaHcTBeHHOE pacmpeneneHue U OCOOCHHOCTH
WHHEPBAILIUH BKYCOBBIX TTOUYEK
4. VYcnoBus NIeHCTBUS BKYCOBBIX BEIIECTB Ha PEHENTOPHYIO KIETKY BKYCOBBIX IOYEK.

AOcomoTHasT M OTHOCHUTENIbHAs BKYCOBas 4YyBCTBUTEIbHOCTh. OlleHKa IOpora BKYCOBOI'O
BOCIIPHUATUSA (IycTOMETpHsi). 30HbI CHEIM(PUYECKON YyBCTBUTEIBHOCTH IOBEPXHOCTU S3bIKA
(«BKycOBas KapTa sI3bIKa»).

S. IleHnTpasibHple NPOEKIMM BKYCOBOIO aHainu3aTopa (SApO  OJMHOYHOIO  IIYTH,
BEHTPAIBHOE 33{HEE MeUAIbHOE Aapo Tanamyca) (/Ipurosicenue 25).

6. MexaHu3Mbl TPAaHCAYKLIUM BKYCOBBIX CHUTHAJIOB (BOCHPHSATHE COJIEHBIX, KHUCIBIX,
CIIQJIKUX, TOPbKUX BKYCOBBIX CTUMYJIOB H «yMaMu»). ([Ipunooicenue 26).

7. KopkoBoe  mpeacTaBUTENbCTBO  BKYCOBOIO  aHajuu3artopa  (HIKHSAS — 4acTh

MOCTLIEHTPAIbHOM U3BUIIMHBI, OCTPOBKOBAs 30HA).

BOl'lpOCbI AJIA CAMOKOHTPOJIA:

1. [lepeuncnure OCHOBHBIE CEHCOPHBIE KauecTBa BKyca y denoBeka. Kak oHU cBsi3aHBI C
NOTPEOHOCTSIMU CYIIECTBOBAHUS B OMOJIOTHYECKOM MuUpe?

2. Kak BKycoBblE TIOYKHM pacmpeleNieHbl [0 TMOBEPXHOCTH S3bIKAa U Kak OHHU
MHHEPBUPOBAHBI?

3. BkycoBbie cocouku coaepkaT OONbIIOe KOJMMUYECTBO XOMWHACTepasbl. K kakomy Tuiy
PENENTOPOB OHU OTHOCSTCS - TIEPBUYHO-IYBCTBYIONIUX UM BTOPUYIHO-UYBCTBYIOIINX ?

4. Mosxere nu Bbl HaiiTu HedTo o0IIee MeXay OIIYIIEHHEM TOpbKOr0 BKyca XMHHHA W
00pB00I1 C «3aKIabpIBaEM» yIIIeH B camosieTe?

5. Hapucyiite cxemy, 0OBSCHSIONIYIO KIETOUHYIO CTPYKTYPY TUIIUYHOW BKYCOBOW KIIETKU
YyeJloBeKa.

6. Onummure MOJIEKYJISIPHYIO OUOJIOTHIO OJHOTO U3 TUIIOB BKYCOBBIX PEIIEITOPHBIX KIETOK.
7. Onumure, Kak pelienTop COJIEHOr0 KOHTPOJIUPYETCSI TOPMOHAIIBHO.

8. I'e pacmonararoTcsi KOpKOBBIE BKYCOBBIE 00acTu?

9. Ecnu Bo BpeMsl CUJIbHOTO BOJIHEHUS IPOBEPUTH BKYCOBBIE OLIYIIEHHUS YeIOBEKa, TO OHU
OyIyT yCUJIEHBI U OCJIA0JICHBI 10 CPABHEHUIO ¢ OOBIYHBIM COCTOSIHUEM?

10. OO0BsicHUTE KOMMEpPYECKOE 3HaUYEHNE UCCIEA0OBAaHUH IO OMOJIOTHH BKYCA.
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®U3NOJOIUS OBOHSTEJbHOM CEHCOPHOM CUCTEMBI

OO0oHsITEeIbHAS CEHCOPHASI CHCTEMA - CEHCOPHASI CHCTEMA, OCYHIECTBJIAIONIAS BOCIPUSATHE,
nepegayy M aHaJIu3 OOOHATEJNbHBIX ONIYIIEHUW M YYacTBYKOLIas B Pperyjsasiuuud H
(opMHUPOBAHUN MOTHBAIMOHHOTO NOBEIEHUS.

Aoexeamnuvim pazopascumenem Uil OOOHSTEIBLHOM CHCTEMBI SIBISIIOTCS MOJIEK)Ibl NAXY4ux
sewyecms. CyliecTByeT O0JIBIIOE KOJIMYECTBO KiIacCU(PUKALIMi 3a11axoB.

@OyHKUMU 000HATEJIBbHOH CEHCOPHOI CHCTEMBI:

1. JleTeKnys NI Ha IPUBIIEKATEIbHOCTD, CheI0OHOCTh M HECheT0OHOCTD.

2. MoTuBaIys 1 MOJYJSALNS TUILEBOTO MTOBEICHHS.

3. Hacrpoiika mnumieBapuTenbHOM CHUCTEMBI Ha 00pa0OTKYy MHIIM [0 MEXaHU3MY
0€3yCIIOBHBIX U YCIOBHBIX Pe(IEKCOB.

4. 3amyck OOOPOHMTENIFHOTO IOBEJCHUS 3a CYET JETEeKIUH BPEIHBIX Uil OpraHu3Ma
BEIIIECTBAMIIN BEIIECTB, CBA3aHHBIX C OMACHOCTHIO.

5. MoTuBaus ¥ MOIYJISALHUS MTOJIOBOTO MOBEACHUS 3a CYET NETEKUUH MaxXy4uX BEIIECTB U
(bhepoMOHOB.

BOl'lpOCbI AJId CaMOIIOATOTOBKM::

1. OOuMii 1aH CTPOeHUs! OOOHATENBHON CEHCOPHON CHCTEMBI.

2. XapakTepucTHKa  HepUPEepHUUecKoro  OTAena  OOOHATEIBHOTO  aHAINW3aTOPA.
OOOHSTeNBHBIH UTENHH, ero Jokanu3auus u crpoenue ([Ipunoscernue 27).

3. CrpoeHne OOOHSATENBHOM PELENTOPHON KIETKH U €€ (PYHKIHMOHAIbHbIE OCOOEHHOCTH
(BBICOKasl UyBCTBUTEIBHOCTb U OBICTpast aJanTarus).

4. Teopun Bocmpusatus 3amaxoB. Kiaccudpukamum 3amaxoB. I[lopor 00oHSATENBHOI

yyBcTBUTEIbHOCTU. Onbdaktomerpus. Hapymienus obGonaTenbHOW (yHKIMU (TUIIOOCMUS,
AHOCMUSI, TAPOCMUSI, OOOHSITEIIbHBIC TAITIOIIMHALIIH ).

S. MexaHu3M BO30YKI€HHS O0OHSATENbHBIX KIETOK (IIpunoscenue 28).

6. OO6oHsTENbHBIE JTYKOBUIBL. OCHOBHBIE HEHPOHHBIE CBSI3U B OOOHSATENBHOM JIYKOBUIIE.
O6oustenbHbli TpakT ([Ipunoscenue 29).

7. [enTpanbHbie MpPOEKIUH OOOHATENBHOTO aHanau3aropa (mpenupudopMHas Kopa,

nupudopMHas Kopa, MeIuallbHO-J0pCajbHOE SApPO Tajamyca, OpOUTO-(ppOHTaJIbHAs Kopa,
JaTepanbHbIN TUIIOTAJIaMyC, MUHAAIMHA, TUIIIIOKAMII, PETUKYJIsIpHas (popMalys CTBOJIa MO3Ta).
8. Bomeponazanbhblil oprad. Bocnipusitue pepoMoHOB.

ITPAKTUYECKHUE PABOTBI IIO TEME «BKYCOBASA WU OBOHATEJ/IbBHASA
CEHCOPHBIE CUCTEMBbI»

Padora Ne 1. UccienoBanue BKyCcOBOM 1yBCTBUTEJIBLHOCTH

Ilenv padomer: ONpENEenUTh BKYCOBYIO 'UyBCTBUTEIBHOCTH pPa3HBIX YUacTKOB S3bIKA Y
YeJlIoBeKa; MPOBEPUTh HAJIMUYUE CIIOCOOHOCTH K BOCHPUATHIO 3alaxa y 4YellOBeKa; MpPOBECTH
aHaAJIU3 HEKOTOPBIX (PU3HOTOTHYECKH (PYHKIIUN CITFOHBI YETTOBEKA.

Oobopyoosanue u mamepuaipl:CyxXapHbIil MOPOIIOK, XJ1e0/ caxapHBIA MOPOIIOK, JIOMTHK JIyKa,
BO/Ia C MIPUMECHIO YKCYyCa; pacTBOPHI: a) COJNTHOKHUCTIOro XuHUHA 1%; 0) XJIOpUCTOro HATpuUs
0,001%, 0,01%, 0,1%, 1%; B) pacTBOp caxapa 1%; T) 1% nuMoH-!, Iasg KMCIOTa; CTepHIbHAS,
BaTa, IEPEBSHHBIC MATOYKH, YACTAs TJa3Has MUIETKa, HA0Op BEMIECTB C PA3IMYHBIM 3aIIaXOM.
Xo0 padbompi.

Onvim Ne 1. OnpenenuTs JOKaNIU3aLMI0 BKYCOBOM YYBCTBUTEIBHOCTH SI3bIKA, MPUKACASCh K
Pa3HBIM 30HAM €r0: Ha CITMHKE, KOPHE, KpasX s3bIKa, KOHYMKOM BaTHOTO TAMIIOHA, CMOYEHHOTO
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B OJIHOM M3 CIIEIYIOIIUX pacTBOPOB: a) 1 % consiHoKucIoro XuHuHa, 0) 1% pactBopa caxapa, B)
1% xnopuctoro HaTpus, T) 1% JTUMOHHOMN KUCIIOTHL. 3anucaTh pe3yiabTaThl HAOIIOACHUSI.
Onwvim Ne 2. OnipenenuTs NOPOr YyBCTBUTEIBHOCTH JJIsl pacTBopa xyiopucroro Hatpus. C aroii
LENbI0 UCTIBITYEMOMY Ha KOHUHMK sI3blKa (HO HE MpPHKAacasCh K S3bIKY) HAHOCAT W3 MHUIETKU
KaIlJIl0 pacTBOpa M MpeularatoT cAejaaTh IJI0TOK. VcHbITyemblii JOJDKEH OIpPENEIUTbh BKYC
pactBopa. ONBIT HAYMHAIOT C MHUHUMAJIbHOW KOHIEHTpALUs M MPOJODKAIOT YBEJIUYUBATH
KOHLIGHTPAIMIO JI0 TeX IOp, MOKa HCHBITYEMbI TOYHO HE OINPEICIUT BKYC HAHOCHMOTO
pactBopa. HaiineHHyr0 KOHLEHTpalMIO TNPUHUMAIOT 3a TOPOr JaHHOW  BKYCOBOI
YyBCTBUTEIHHOCTH.

Onvim Ne 33nauenue cironvl 013 anpodavuu nuwiu.

OcCylmHTh MOBEPXHOCTH SI3bIKa MApJIEBBIM TAMIIOHOM, Ha CYXYIO MOBEPXHOCTh €Tr0 MOJOXHTh
MOOYEPEHO Ccaxap-MOpPOIIOK, coib-mopouiok. Ilociae aedcTBHs Kakaoro U3 yKa3aHHBIX
paszlipaXuTese  MPOIOJIOCKaTh POTOBYID  IMOJOCTh  BOAOM. OTMETUTH BO3MOXKHOCTH
BO3HHUKHOBEHHS BKYCOBBIX OLIYIICHHI.

Onvim Ne 4. Cea3b 6Kyco8blX U 000HAMENbHBIX OWYUEHUIL 01 anpodayuu NUUU.

1. HpI/I 3daKPBITOM HOCC IIPOIIOJOCKATh POT BOI[OI71 C IPUMECBIO: YKCYCa, 3aTEM OTKPLITh
HOC UCPABHUTH OLIYLICHUS.
2. HpI/I 3aKPBITOM HOCC KCBATb KYCOYCK JIyKa, 3aTEM OTKPBITH HOC U CPABHUTH OLIYHICHUS.

Pexomenoauyuu Kk oghopmaenuto pabomesl: onucamov, 3apucoséamsv cxemy pacnpeoeienus Ha
NOBEPXHOCMU SI3bIKA MOYEK, BOCNPUHUMAIOWUX me ULU Opyeue BKYCOBble pAa30padCceHus, 6
KANCOOM ONblMe HANUCamo pe3yibmanmol HAOI00eHUl.

Padora Ne 2. UccienoBanue penenTopoB 00OHSIHUSA

Obopyoosanue u mamepuanpl:1axyvee BeIeCTBO (BaHWINH, KaM(popa, HaQTaJIuH U T.11.).

Xo0 pabomut.

Onvim Ne 1. Ilpu 3aKkpbIThIX I71a3aX HIOXaTh Pa3iMyHblEe Maxy4yle BELIECTBA U ONPENCTUTh UX
xapakTep 1o 3anaxy. OTMETUTh pOJIb HIOXATEIbHBIX JBH)KCHUH.

Onvim Ne 2. Aoanmauyus 000HAHUA

HcnpITyeMBIii IOMHOCUT MPOOUPKY C TMAaxXy4dMM BEMIECTBOM K OJHOMY M3 HOCOBBIX XOJIOB U
JIeNlaeT 4acThle «HIOXaTEeNbHbIE» BIOXH JI0 TE€X IOp, [TOKa MCYE3aeT OIYIIEHHE 3amaxa B3sSTOro
Maxydero BemecTBa.

[Tocne sToro Takum jxke 0Opa3oM HCCIEAyeTCs Jpyroe maxydee BelecTBO (HEOOXOIUMMO
YIIOCTOBEPUTHCS, COXpAHSETCS JH CHOCOOHOCTh BOCHPHATHS Jpyroro 3amaxa). Jlamee
paboTarolye JOJKHBI 3aMETHTh BPEMS BOCCTAHOBIIEHMS ~ UYYBCTBUTEJIBHOCTU K IEPBOMY
naxy4emy BellecTBY (IepBoe, HapuMep, HapTaauH, BTOpoe — kamdopa H T. I1.).
Pexomenoauyuu k ogpopmnenuto pabomoi: Pezynomamul nabmooenuii u 6616006l 3aHeCmu 6
NPOMOKO.

AKTya.]II)HOCTL TEeMBbI U CBA3b C KIMHUKOM

Memoowv Jlnst uaeHTu(UKau BKYCOB MOJIeNIbHBIE pacTBOPHI, yKa3aHHbIE B TaOJUIIE,
uccne0osanus | TOTOBAT W3 STAIOHHBIX BEUIECTB, COOTBETCTBYIOIINX OCHOBHBIM KaTETOPHIM
6Kyca BKYCOB.
Bkyc DTaJlOHHOE BELIECTBO Konnenrpauus,  1/Ky0.
M
Kucieiit Kpucrammaeckas numonsas | 1,20
KHCI0Ta (MOHOTHAPAT)
I'opbkuit Kpucramnmmueckuit  xodeun | 0,54
(MoHOTHIpAT)
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CoJteHsblit be3BoaHbIN XT0py I HATPHS 4,00

Crnankuit Caxaposa 24,00

"Ymamu" ['myramat HaTpus 2,00

Merammnueckuit | Cynsgat xene3a | 0,016
CEMHUBOIHBIN

Buowt
HapyuieHus
eKyca

Hapymenust Bkyca BO3HHKAIOT B T€X CIy4dasiX, KOTJia 3aTPyIHSAETCS OLICHKa
BKyCa Kakoro-au0o BeIecTBa HAa yYPOBHE PELENTOPHBIX KIETOK BKYCOBOM
MOYKH (TPAHCHIOPTHBIE MOTEPHU); MPHU MOBPEKICHUSIX PELENTOPHBIX KIETOK
(ceHCOpHBIE HApyIIEHHUs), a TaKKe MpPHU MOBPEKICHUH BKYCOBBIX
ad(depeHTHBIX HEPBOB W LIEHTPAJIBHBIX OTIEIOB BKYCOBOT'O aHalIM3aToOpa
(HeBpasbHBIE HAPYILICHHUS).

A2eg3us - yMEHbIIICHUE WM TTOTEPS BOCIIPUSATHS BKYyca.

Huczes3us - NCKaXeHNE BKYCA.

Buinaoenue exyca ma nepeoueii nonosune s3vika 9acTo HAOIIOJAETCSA TPHU
napannue beina.

Memoouwt
uceneooeanus
000HANUA

AOCoNOTHRIE TOPOTH  OOOHATENBHOM UYYBCTBUTEIBHOCTH y YEJIOBEKA
OTIPECTISAIOTCA C TIOMOIIBIO 0/bghakmomempos, MO3BOISIOIIUX BTATUBATH
HOCOM BO3JlyX M3 €MKOCTEH C JO3MPOBAaHHOM KOHIIEHTpAlMEH Maxydero
BemiectBa. [Ipu MpOAOKUTENHHOM JEMCTBHM MaxyduxX MOJIEKYJIT Ha
OOOHATENBHBIE PEIENnTOPhl MPOUCXOIUT WX adanmayus, B pe3yibTaTe
KOTOpOl  YeloBeK TMepecTaeT BOCHPUHHMMATh 3alax He  TOJBKO
JICWCTBYIOIIETO BEIIECTBA, HO M BCEX JAPYTUX BEUIECTB CO CXOIHBIM 3aIlaxoM
(eemepocennas aoanmayus). Hapyiienuss oOOHsSHHS OOYCIOBJICHBI Yalle
BCEr0 3aTPYAHEHHBIM JIOCTYIIOM TMaxXy4YWX BEHIECTB K OOOHATEIHHOMY
SMUTENINIO0, a TaKXKe MOPAKEHUSMU CaMOro JMHUTENUs WK MPOBOISAILINX
IyTeMN.

Buowt
HapyuwieHus
000HANUA

anocmusi — OTCYTCTBHE; 2UNOCMUS — TIOHWKEHNE,
2unepocmusi — MOBBIIICHUE OOOHTENbHON YyBCTBUTEIBHOCTH;

napocmusi  —  HEUPABWIBHOE  BOCHPUATHE  3alaxoB,  HapyIICHUE
Qg epeHIMPOBKH;

0bOHsAMeENbHbLE 2ANTIOYUHAYUY - BOSHUKAIOT OOOHSTEIFHBIC ONYIICHUS TIPH
OTCYTCTBUH TaXy4UX BEUIECTB; 0OOHAMENbHASA ACHO3Us - YETIOBEK OLIYIAeT
3amax, HO €ro He y3HaerT.

Apomamepanus

O6OH$IT€J'II)HI>IC OHIYHIGHI/ISI MOFYT COHpOBO)K}IaTI)CSI BO3HUKHOBCHHECM
MOJIOKUTEIBHBIX WM OTPULATENBHBIX SMOIMH, BOSHUKAIOIINUX B PE3yJbTaTe
aKTUBalMH JuMOndeckoil cucteMbl. Ha 3TOM CBOICTBE 3allaXOB OCHOBAHO
MpUMEHEHHE OJaroBOHMM, apOMaTHYECKHUX OICCEHIUH, JyXOB, a TaKkKe
paSJ'II/I'-IHI)IX HOFJ’IOTI/ITGJ’IGﬁ HerI/IflTHBIX 3ar1axoB. ApOMaTepaHI/ISI y'-II/ITI)IBaeT
CBOMCTBA OTJIEJBHBIX 3aM1aX0B (HApUMeEp, JTMMOHA, )KaCMUHA, JIaBaH/bl U T.
M.) ¥W BbIpa0aThIBaCT PEKOMEHAAIMU I WX HUCIOJb30BAaHUS B
TepaneBTUUECKUX Lensax. HenmpusTHele 3amaxu (Hampumep, CepoBOJIOPOJA,
CEpHUCTOr0 aMMOHUS, TPOAYKTOB THUEHMSI) NEHCTBYIOT HEOIAronpusTHO Ha
psaa  PU3MONOTMYECKUX (PYHKIMH: OHM MOTYT BBI3BIBATH TOIIHOTY,
pa3llpa)KI/ITeJ'II)HOCTI), N3MCHCHUS apTepI/IaJ'IBHOFO HaBJICHUA " pI/ITMa
COKpAaIllEHHI cepala.
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Depomonnt Depomoramu HA3bIBAIOT XMMHUYECKHE BEIIECTBA, KOTOPHIE BHIPA0aTHIBAIOTCS

CIICHUAJIBHBIMHU KCJIC3aMU, BBIACIIAIOTCA BO BHCIIHIOKO CPpCAYy U BJIUAIOT HaA
NOBEJICHUE JIPYT'MX IpeicTaBUTesied BuJa (B OCHOBHOM, IIOJOBOTO U
arpeccuBHOro). BomepoHazanbpHBI OpraH, ONMCaHHBIM paHee TOJBKO Y
HOBOPOJKJCHHBIX, COXPAHIETCA U BO B3pPOCIOM COCTOSHHUU 4enaoBeka. OH
PacCIOI0KEH y OCHOBAaHUS HOCOBOM IIEPErOPOJKH U COIACPKUT PELIEITOPHBIE
KJICTKH ¢ BOPCUHKaMHM, CIIOCOOHBIMH NPHUCOEANHATD 110JIOBBIE ()EPOMOHBI.

BOl'lpOCLI AJIA CAMOKOHTPOJIA:

orwdPE

o

© oo~

11.

12.

B yem pazHuiia Mex1y BKYCOBBIMU M OOOHATEIBHBIMU PELIEITOPHBIMH KJIETKaMU?

UTto Takoe pakOBUHBI HOCOBBIX XOJIOB M KaKyIO ()YHKITHIO OHU BBHITIOJHSIOT B OOOHSIHUH?
Nmeet 11 000HATEIBHBIN SMUTETUN TOMOTPAPUIECKYI0 OpraHU3aIII0?

UTO 103BOJISIECT ONPEACTUTH OMb(AKTOMETPHS?

EcTb B 000OHATENBHON CHCTEME aHAJIIOTUU C HACIEeAyeMbIMH J1e(heKTaMU [[BETOBOCIIPUSATHS
B ceTyarke?

OObsicHUTEe TPUYMHY 3HAYUTEIBHOTO CHIDKEHUS OOOHSTENBHON UYYyBCTBUTEIBHOCTH IPHU
HacMopke?

Yro Takoe aHocmus?

B kaxyro gacTh M03ra HanpaBIseTCss OOOHITENbHAS HHPOpMAIUs?

OObsicHUTe, HA YeM OCHOBaHbBI MOJIOKUTEIbHBIE 3P (HEKThI apomMaTepanuu?

. Y denoBeka HAOMIONAIOTCS OOOHATENbHBIC TaumouuHanuud. C HapymeHusMHA (QyHKIHUN

Kakoll 00JIaCTM KOpbI TOJIOBHOIO MO3ra MOTYT OBbITh CBf3aHbl TaKU€ HW3MEHEHHUs
BOCHIpUATHA?

K nerekTupoBaHMIO ~ KakuX  TUIOB  MOJEKYJI-OJAOPAHTOB  CIELHATIU3UPOBaH
BOMEpOHa3albHbIN Opran?

Onumute adepeHTHBIH MyTh OT BOMEPOHA3aJIbHOro opraHa kK mo3ry. Ilouemy mecto
Ha3HA4YEeHMsI 3TUX BOJIOKOH CYHIECTBEHHO?
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11.

12.
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Ipuioxenus

Ipuio:xkenne 1. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTHI 3PUTEJIbHON CHCTEMBbI:

1) I'naznoe a610k0 — HoxycupoBKa U300PAKEHUS U €TO PEIICIIIIHNS,;

2) 3pumenvnvie Hepevr - Tiepenavya 3pUTEIbHON HWH(OPMAIMK BBIXOJHBIX HEHPOHOB
CETUYaTKH sIpaM TajlaMyca M FHIoTajiamyca,

3) ITookopkosvle uenmpvt — TpeTeKTalbHAas 00JacTh CpPEAHEr0 Mo3ra (3paykKoBbI

peduiekc), BepxHHE  Oyrpbl  4YETBEpOXOJMHS  (IJIa30[BUTATENbHBIC  PEQUIEKCHl U
OpPUEHTHPOBOUHBIE peaKliK), JaTepaiabHble koneHdatsle Tena (JIKT) (Bocnpusitie 3puTenbHOi
uH(OPMALIKN), TUIIOTaJIaMyC (CHHXPOHHU3AIMS HUPKATUAHHBIX PUTMOB);

4) Ilepeuunas u emopuunasn 3pumenvuaa Kopa. VI3 nepBUYHON 3pUTEIBHON KOPHI (T1011€
17, V1) uadopmanus nocrynaer BO BTOPHUHYIO 3pUTENIbHYIO (V2) M acCOIMAaTUBHYIO KOPY, I/1e
IPOUCXOIUT 0OBEIMHEHHUE JaHHBIX 000 BCEX KauecTBaxX HaOIr0/1aeMbIX OOBEKTOB.

BcnomoraresibHbII anmapar riasa:

K BcmoMorarenbHOMy anmapary ria3a OTHOCATCSA: OpOBH, PECHHIIbI, BEKH, CJIE3HBIN armapar,
KarcyJa riasa, TJIa3Hulla, HapYKHbIE MBIIIIBI J1a3a: 4 TPSIMBIX, 2 KOCHIX.

DYyHKYUU HAPYICHBIX MbIUUY 211434

1) dukcanus rIa3HOr0 sI0JI0Ka B TIIa3HUIIC

2) ObecrnieueHrie OMHOKYSIPHOTO 3peHUs (IPOCTPAHCTBEHHAS OIICHKA)

3) [Tpon3BOILHBIC CONPYKECTBESHHBIC ABMKCHUS TIIA3HBIX SOJI0K

4) VYdacTre B aKKOMOJIAIMHU TJ1a3a — KOHBEPTECHIUS U IUBEPTEHITHS ONTHYSCKUX OCeil I1aza
5) OpraHu3anus caKkkaj.

Obonouku enaznozo A010Ka:

. ®ubpo3sHas (ckiepa, poroBuiia)

. Cocynucrast (COOCTBEHHO COCYAMCTasi, XPyCTAIHUK, PaTyKKa, KaMepbl, LHWJIAAPHBIC
MBIIIIIBI, IMHHOBBI CBSI3KH )

. Ceruaras o0onouKa.
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[punoxenne 2. Peppaxuus

Jns pokycupoBaHusi MU300pakeHUsl MpeMeTa Ha CETYATKy CBETOBBIE JIyUd INPEIOMIISIOTCS B
JUONTPUIECKOM (CBETONPEIOMIISIONIEM) anapaTe riasa.

N300pakeHne Ha ceTyarke: JeHCTBUTENIbHOE, YMEHBILIEHHOE, IEPEBEPHYTOE.

Ceemonpenomaanuuil_ (Ouonmpu4eckull) annapam 21a3d npeoCmasien. Cie3Hol JcuoKoCmbio,
po20suYell, HCUOKOCMbIO NepPeoOHell U 3a0Hell Kamepbl 21a3d, XPYCMAIUKOM, CMEKI08UOHbIM
menom. Ilperomnsarowasn cuna onmuyeckux cped enaza cocmasisiem oxkono 58 - 70 ouonmpuii,
u3 HUx oxono 43 npuxooumcs na poeosuyy, oxono 13 -26 - na xpycmanux (8 3agucumocmu om
BENUYUHBL KDUBU3HDL).

- TOWNKS

LenrpansHas

MK

Porosuya

CocyancTan

nBonouka

Puc. 5. Peppaxuus (Jawesckuii A.U., 1956 ¢ usmenenusmu,).
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Puc. 6. Hapymenus npejgomienus (pedppaxkuun) (Jawesckuii A.U., 1956 ¢ usmenenuamu,).

ITpecononus (1-3). ITo Mepe crapeHHs: YeIOBEKa €ro XPYCTAIUK ITOCTEIIEHHO CHIKAET CBOIO
yIpyrocTb, a 3HAYUT, U CIOCOOHOCTh M3MEHATh MPEJIOMISIONIYI0 CHIy (Jnamna3oH
aKKOMOI[aHI/II/I). brmxkaiimas Todka SCHOTO BUJACHUA IIOCTCIIEHHO OTOABHIacTCsa OT TIJia3a,
MMO3TOMY IMOXKXUJIBIM JIFOJAAM JIA UYTCHUS 0OBIYHO TpC6y10TC$I OYKH.

Muonust (4-7). CymmapHas TUpeloMJISIFOIasi CHia JIMONTPUYECKOro ammapara 3710pOBOTO
HEaKKOMOAMPOBAHHOrO TIya3a cocrasiser 58,6 anrt. Ilpu sToM Uil MONMy4eHUs YETKOro
M300paKeHUsl OUEHb JAJIEKOT0 00BEKTA HYKHO, UTOOBI paCCTOSIHUE MEKIY MOJFOCOM POTOBHIIBI
U LEHTpalIbHON SIMKOHN cocTaBisuio 24,4 mMm. Ecnu oceBas JuiMHaA IU1a3HOTO s10J10Ka OOJbIIE,
ylnajgeHHble 00BEKThl HEBO3MOXHO TOYHO CPOKYCHPOBATH, MOCKOJBKY (pOKaIbHAs MIOCKOCTh
HAXOJUTCS Mepes LEeHTPaJIbHON SMKOH. UTOOBI XOpOIIO BHUJETh BIAIH, OJIM30PYKHM JIIOJISIM
HYXHBI O4YKHW C BOTHYTBIMH JIMH3aMH.

I'nneponus (8-11). Eciiu npu 00bIMHOM TIPETOMIISIONICH CHJIE JUONTPUYECKOTO armapaTa rias3a
€ro ocepas JJIMHA CIMIIKOM MaJla, BO3ZHUKAET JAJIbHO30PKOCTh. JIMIa ¢ TakuM HEJOCTaTKOM
OTYETIMBO BUIAT yAaJCHHBIC MPEIMETHI, MOJIb3YSICh MEXaHM3MOM aKKOMOJAIMKU Ha OJIMKHUN
wiad. OfHAaKoO JMana3oH aKKOMOJAIMKM Y HUX HEJOCTaTO4eH Uil TOYHOM (POKYCHPOBKH Ha
ceTyaTke M300pa’keHUs] OJIM3KO PACMONOKEHHBIX 00BEKTOB. UTOOBI KOMIEHCHPOBATH 3TOT
HEJI0OCTATOK, TPEOYIOTCSI OUYKH C BBITYKJIBIMH JTMH3AMHU.
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IIpunioxenne 3. Akkomoaanus riasa

AKKomodauusi — 3TO TIPUCIOCOOJIEHUE TIJa3a K SICHOMY BUICHHUIO YJAJICHHBIX Ha pa3Hoe
paccTostTHUE IIPEIMETOB.

Mexanuzmol aKkKomMooauuu

1. 3MeHeHrne KpUBH3HBI XPYCTAIMKA M BCJICACTBUE ITOTO €r0 MPEIOMIISIFOIICH CIIOCOOHOCTH.
XpycTanuk — JBOSIKOBBIITYKJIAs TMH3a, PACIOIOKEHHAs B KallcyJie, BOJOKHA KOTOPOU, IMHHOBBI
CBSI3KHM, COCJIMHEHBbI C PECHUYHBIMU MBIIIIIAMU U HAPYXHBIM COCYIHUCTBHIM CJIOEM CETYaTKH.
XpycTalnuK MOKET CTAaHOBHUTHCS O0Jiee BBIMTYKIBIM MPU pacCMaTpUBaHUM OJU3KUX MPEIMETOB
WIH YIUIOIMATECSA TPU yJaleHuu oObekTa. V3MeHeHWe KPUBHU3HBI XPYCTalUKa Ha3bIBaCTCS
aKKoMojauuen xpycranuka. /[yt Toro 4ToObl XpyCTaIUK CTall 60Jiee BHITYKIIBIM, COKpPAIatOTCs
PECHUYHBIC MBIIIIBI, CBSI3KM U Kamcyia oclabeBaroT (peryssius mapacuMIaTHueckas 3 mapa
UMH), a ipu yIjiomeHu Hao00poT.

IMuanapHasg MBIIIA
pacciaadieHa

HHHOBBI CBA3ZKH

HATAHYTHI
JdalbHAA TOUYKA
> T
Bamskad Touka \ V{‘ HHHOBEL CBAZKH

\ \ / 0CIA0JIeHbI
L) | —

Hll."lll'd])ﬂ‘dﬂ MBI A
COKpalieHa

Puc. 7. Akkomoganus xpycraauka (cxema) (Boikoe B.B., 2003 ¢ usmenenusmu).

2. CyxeHue u pacmmpeHue 3pauka. [Ipu paccmaTpuBaHMM OJIM3KO PaCHOTIOKEHHBIX
MIPEIMETOB 3padyoK CYKHUBAETCS, a JAIbHUX — paclIupsieTcs. 3payoxk — omeepcmue 8 paoydicke,
cnocobcmeyem 4emkoCmu U300pafceHus NpeomMemos Ha cemyamie, HNPONYCKAs MONbKO
yenmpanbHvle JyYU U YCMpawssa, mak Hazvleaemyio, cepuveckyro abeppayuro. Cymob ee
3aKa0uaemcs 6 mom, uYmo Jy4u, NOnaewiue Ha nepugepuyeckue YaAcmu Xpycmanuxa,
NPeNOMIAIOMCS CUNbHEee YeHMPAIbHbIX JVYell, U eClu He YCMpaHAmb ux, mo Ha cemuamke
Mo2ym noasumuvcs Kpyau ceemopaccesnus. Paoyscka uepaem ponv ouaghpazmer. L{upkynsaprvie
MBIUYbL  PAOYHCKU UHHEPEUpYIomcs napacumnamuyeckumu Hepeamu (3 napa YMH) u
obecneyusaiom cyxjceHue 3pauxa. Paouanvhvie Muluiybl UHHEPBUPYIOMCA CUMNAMUYECKOU
HepeHou cucmemoti (U3 wieliHo20 cniemenus) u Npu  C60eM COKPAWEHUU Bbl3bl8AIOM
pacuwupenue 3pauxa. Ilpu 601buiol UHMEHCUBHOCIU C8eMA 3PAYOK CYIHCUBAEMCS, NPU CIAOOM
ceeme - pacuupsaemcs, Ymo npusooum K pe2yiuposanuio c6emoeo20 NomoKd, naoaruie2o Ha
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cemuamyto 06010uKky enaza. Max. d spauxa — 7,5 mm, pacuupenue meonennoe 3a 5 mun. Min d
= 1,8 mm, cyxcenue 3a 5 cex. Hsmenenue ouamempa 3pauka MeHsem UHMEHCUBHOCb
C6emo6020 NOMOKA He3HayumenbHo — 6ceeo 8 16 — 17 pas, moeda Kaxk Ouandazou
UHMEHCUBHOCMU C8ema Modxcem uUsmMeHumuvcs 8 16 mapo. pas. IOmo 3Hauum, 4mo OCHOBHASA
@yHKYus 3pauxa cocmoum He 6 pecyiayuu UHMeHCUBHOCMU ceema 8000ue, a 8 mom, Ymoovl
NpONyCcKams JUldb MOmM C8em, KOMOopwlll NONAdaem Ha YeHMpPAalbHy0 4acms XpyCmaniukd, 20e
@okycuposka Hnaubonee mounasn. Cygucenue 3payka HANPABLEHHO HA COXpAaHeHue 2nyOUHbl
pe3Kkocmu, Hauboiee 03MONCHOU NPU OAHHBIX YCI0BUAX OCBEUEHHOCTU. 3PaAUKo8blll pegiekc —
perexc cyscenus 3payka npu yeeruyeHuu c8emogo2o nomoka. Mmeem sauumnoe 3sHaueHue.
Knunuuecrxoe 3nauenue 0nsi onpeodenenus ypoeHs NOPAdCEHUs MO32a U OnpeoeleHue YpPOBHs.
HAapKo3a - CpeOHUli Mo32.

KouBeprenuus - cxXoxJIeHHE ONTHUYECKUX OCEH MpU paccMaTpUBAHUH OJM3KUX IPEAMETOB,
JTUBEPTEHIUSl — PACXOXJICHUE ONTHYECKUX OCEH TpPU PACCMOTPEHUM JAICKHX TPEIMETOB.
OnTHueckast ochb Iflaza — JMHMS, TIPOXOIIas Yepe3 LEeHTPhl MPEeJOMIISIONUX MOBEPXHOCTEH
XpYCTaJIUKa U POTOBHUIIBI.

53



IIpunioxenue 4. OcTpora 3peHus
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Puc. 8. Onpenenenue octporsl 3penus (/Jawesckuti A.1., 1956 ¢ usmenenusmu,).

[Tpyu 0OBIYHOM NOJOXKEHUHU IJ1a3 U300pakeHHe (PUKCHUPYEMOro mpeaMera MpOoeLUpyeTcss B UX
LEHTpaJbHble SIMKU. B ycinoBusX (pOTONMMUECKOro 3peHUsi 3TO MECTO CETYATKH COOTBETCTBYET
MaKCUMaJIbHON OCTpOTE 3peHus; K nepudepun ceryarku oHa cHumxkaercs. [Ipu ckoronnueckom
3pEHUHU OCTPOTa 3pEHUs] MaKCHUMaJlbHa B 00JaCTH, OKpY>KaIoIllel LIEHTpaJIbHYIO SIMKY. Tam, r1e
13 IJ1a3a BBIXOJUT 3pUTENbHBIN HEPB, OCTPOTA 3pEHUS HYJIEBasl.
[Ipu knuHHMYecKkOoM omnpeneneHun «suszyca» (V), T.e. OCTpOTBHI 3peHHs] B TOYKE, TJE OHa
MaKCHUMajbHa, MalMeHTa OOBIYHO MPOCAT (UKCUPOBATh CTaHAAPTHYIO Ledb. CTaHIapTHbIE
tabnuupl (Tabmuna ['onoBuna - CuBrosa) uMeroT 12 CTpOK, yObIBaIOLIUX MO BEIUYMHE OYKB
cBepxy BHU3. HampoTuB Kak0oM CTPOKM YKa3aHO TO PacCTOSIHME, ¢ KOTOPOTO KpailHHMe TOYKH
KaK7A0W OyKBBI JaHHOW CTPOKM OynyT BHJHBI HOpMalbHOMY TInazy noxa yriaoM 1. Ocrtpory
3pEeHHsI pacCCYMTHIBAIOT 110 (hopmyie:

V=d/D,
roe V- octporta 3penusi; d- pacCTOsIHUE OT HCHBITyeMOro jao Tabmuuel; D - paccrosHue, ¢
KOTOPOTO JIaHHAsl CTPOKAa IMPaBUIbHO YUTAETCS HOPMAIbHBIM IJ1a30M.
Hanpumep, eciin McIbITyeMblil IPaBUIBHO Ha3bIBaeT OYKBBI, pacrnosioxeHHble B 10-if cTpoke
(oHA TOJHKHA MPABUIIBHO YUTATHCS HOPMAIBHBIM TJIa30M C PACCTOSHHS 5 M), a CaM HaXOIUTCSI
OT TaOJUIIBl HA PACCTOSHUM 8 M, TO OCTPOTa 3peHHs  paBHa 8/5=1,6, T.e. OHa JAa)ke HECKOJIBKO
00JIbI1IE HOPMATHHOM.
Eme oaun cnoco0 — omnpeneneHue yriaoBoil BETUYHMHBI O pa3IUUYMMOTro MAllMEeHTOM Pa3phbiBa B
konblie JlanmoneTa. B maHHOM citydae octpoTta 3peHus Bbraucisiercs no gopmyne V=1/a u
m3Mepsiercad B (yro1. mmH)'. Torma HOpManbHBIH BH3yC (pasiMdeHHe IeTH pasMepoM B 1)
cocraBiseT 1/yri. MuH.
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IIpnioxenne 5. PyHKIUM peleNTOPHOIO OT/eJIa 3pUTEJIbHOI CEHCOPHOI CHCTEMBI.
Domopeuenmoput: nanouxu 120 mawn., konbouku 6 max. Ha cerdaTke. Makpockonuuecku Ha
cemuamke UMeemcsi cienoe NsmHo — Mecmo 6blxo0d 3pUmenbHo20 Hepea U JHCeamoe NsmHo,
UNU YeHMpaivHas amKa. XKeimoe namuo — Mecmo cKonjieHus Koabouex, obnacmes Hauborvbuel
ocmpomul 3peHus, 30ect pacnonodceno 90% ecex konrbouex.

Oco0eHHOCTH: Y TTATIOYEK U KOJIOOYEK -

pa3HbIE CIIEKTPHI MTOTJIOLEHUH CBETa

pa3nyHble MUTMEHTHI (B MMaJOYKax — POJOICHH, B KOJIOoUKax — HoxoncuH (3 Buna):

KOJIOOYKM MaKCHUMAaJIbHO COCPEOTOYEHBI B IICHTPAJbHOW sSMKe (JKEJNTOE IISITHO), MO0 Mepe
yaJaeHus OT Hee UX KOJIMYECTBO YMEHbILAETCS, a MajJoyeK — YBEIHMUHNBACTCS.

IIpouecc mnpeodpa3oBaHusi (TPAHCAYKUHUM) 3PUTEJbHBIX CHITHAJIOB B CeTYaTKe IO/

JeficTBHEM CBeTa CBS3aH C 2UnEPnOaApU3ayuell ajoueKk U Koadbouek

1) [Tornomenue cBerta NPUBOJNUT K paclagy POJOICHMHA HA PETHHAIb M OICHH, KOTOPBIH

COIIPOBOKIAeTCsl akTuBanue G-0enka mpancoyyuna, akTUBUPYIOMIETO ocghoousrcmepasy y-

I'M®,

2) IIpoucxomut rugponus ul M® u cHMKAETCS €10 KOHLUEHTPAUsA B HIUTOIUIA3ME ITAI0YeK.

3) 3akpeBatorcs ul M@ - 3aBuCHMMBIC HAaTPHEBbIE KaHAJbl, a 3aT€M M KaJbLUEBBIC KaHAJIbI
(mpekparaeTcs uX NOCTYIUICHHUE B (POTOPEICTITOPHI).

4) H3-3a TOCTOSHHOTO BBIXOJAa KalHMsg MeMOpaHa TUIEPHONSAPU3YeTCs — 3TO U €CTh
peuenTopHblii noteHuuan (-70 MB).

5) Ilpecunantuueckass MemOpaHa (OTOpeUenTopa BBIICIAET TMPH STOM  MEIHaTop,
BO30Y)KIArOIU OUTIONSIPHBIEC KIETKH.

1 Momekyna poOJONCHHA AaKTUBHPYET COTHH  MOJIEKYJd  TpPaHCIyLWHA, MOJIEKYyJa

dbocdomudcTepasbl — ThICTIU MOJIEKY I MO.

AHaJOrnYHbIEe MPOIECCH MPOUCXOIIT B KOJIOOUKaX, HO THUIEPIIOIPU3AIMs Pa3BUBACTCS B HUX

obicTpee (0osiee KOPOTKHE BHYTPUKIIETOYHBIE PACCTOSIHHUSA).
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Puc. 9. Ilporecc nmpeoOpa3oBaHus 3pUTEIBHBIX CHTHAIOB B peIENTOpax MOJ ACHCTBHEM
cBeta (Amnac no guzuonoeuu. B osyx momax. Tom 1: yue6. nocobue / A.I'. Kamxun, U.C.
Kucenesa. — 2010. 408 c.: un.)

IIpouecc npeodpa3oBanus (TPAHCAYKIMH) 3PUTEIbHBIX CHTHAJIOB B CETYATKE B TEMHOTE:
1.B TeMHOTE IPOUCXOIUT PECUHTES POAOIICHHA.
2.BoccranaBiamBaeTcs kKoamdecTBo Il MO.
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3. OrtkpeiBatorcss ul' M®-3aBUCHMbIE HAaTpHEBBIC KaHAJIbl MEMOpaHBl MAalO4YeK, B KICTKH
HETPEPHIBHO BXOJUT HATPUM — memHOoBoU Hampuegviti mok. Kpome TOro, KOHIIEHTpalus
HATpUs BHYTPH KJIETKH NOJiepkuBaeTcs padoroit Na-K Hacoca.

4.910 o0ecrieunBaeT MOCTOSHHYIO denoaapusayuto MeMOpansl nanouex (MIIIT -40 mB).

5. Jlemonsipu3anys BBI3BIBAET MOCTOSHHOE BBICBOOOXKACHHWE HEHPOTpaHCMUTTEpAriIyTaMara,
OKa3bIBAIOIIET0 TOPMO3HBIC BIHAHHUS B CHHancax, oOpa3oBaHHBIX Ha OHUMOJSAPHBIX U
TOPU30HTAIBHBIX KJIETKaX.

B konboukax nemosspusanusi pasBuBaeTcs ObicTpee (0Oojiee KOPOTKHE BHYTPUKIETOYHBIE

paccrosiHus).
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Puc. 10. IIpomuecc npeoOpa3oBaHus 3pUTEIbHBIX CUTHAJIOB B PEIIETITOPaxX B TEMHOTE (Amuac no
Guszuonocuu. B osyx momax. Tom 1: yueb. nocooue / A.I'. Kamkun, U.C. Kucenesa. — 2010. 408
c.ou)
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IIpuno:xenue 6. [IpoBoanuKoBbIN oTae1. HelipoHHbIE CeTH CeTYATKH:

Ilpamoui_nyms. Hauunaetrcst oT (OTOPELENTOPOB, PACIOIOKEHHBIX B LIEHTPE PELEHTHUBHOTO
nojs. Penentop — OunonspHas - TaHTTIMO3HAsL KJIETKa 00pa3yloT mpexHepoHHyoPpeuenTOpHO-
MPOBOJSIIYIO CUCTEMY CETYaTKU — Haubosiee KOPOTKHUM MyTh MEpeayu UMITYIbCa cemuyamiu
(cBsI3b IO BEPTUKAIN).

Henpamou _nyms. Hauunaercs oT ¢oropeuentopoB mnepudepu pelenTuBHOro MoJs,
COCTOSIICH C IIEHTPOM B PEIUIIPOKHBIX OTHOIICHUSAX. | OpU30HTANILHBIC U aMAaKPUHOBBIC KIICTKH
CBSI3BIBAIOT AJIEMEHTHI CETYATKHU [0 TOPU3OHTANIM M OCYLIECTBIISIIOT JIaTepajbHble TOPMO3HBIE
B3aUMO/JICUCTBUA.

@DynKyuU HEPEHBIX KJIEMOK CEMYAMKU:

QOyHKIMS OWIOJAPHBIX KIETOK — MPOBEACHHUE BO3OYXKICHHS OT (OTOPEENTOPOB K
TaHTJIMO3HBIM KileTkaM. Kpome Toro, OumosnsipHble KIETKH OBIBAlOT JBYX BHUIOB: on- u off-
oumnossipsl. LIeHTp penenTUBHBIX MOJIeH on-OUIOJISIPOB B OTBET HA JCHCTBUE CBETA PEarnpyer
aenoysipu3anued, a nepudepus — runepnomsipuzanueid. Y off-OumosisipoB  1eHTD
pPELENTUBHOTO TOJII, B CBOI OuYepelb, TUNEPHONApU3UpYETCs, a mnepudepuss —
nenonsipusupyetcs. CuHancsl 0T GoTopenentopoB A0 off-OumnonasipoB — Bo3Oyxkaaroume, a y
OWITOJIIPOB C ON-IIEHTPOM 3TH CHHAIICHI — TOPMO3HBIE.

OVYHKIMSA  TOPU3OHTAIBHBIX  KJIETOK —  OCYIIECTBIICGHHWE JIATEPAIbHBIX  TOPMO3HBIX
B3auMoIeiicTBHI (hoTOperenTopoB. Tak ke OHM Y4aCTBYIOT B I[BETOBOCTIPUSTHH.
AMaKpUHOBBIC KJIETKUPACIIONOKEHbI MOAOOHO TOPU3OHTAJIbHBIM, HO OO0pa3ylOT TOPMO3HbBIE
KOHTAKThI HE C JOTOPEIENITOPHBIMH, & C TAHTITMO3HBIMHU KJICTKAMHU.

OYHKIIMS TaHTTIHMO3HBIX KiIeToK (1 MiH) — mpoBeaeHue Bo30yxaenus uz ceryatku B LIHC. Hx
OTPOCTKH 00pa3yIOT 3pUTEIbHBIE HEPBHI, KOTOPHIE ITOCIIE YACTUYHOTO TIEpEeKpecTa MeIUaIbHbBIX
BOJIOKOH B oOyactu chiasmaoptika cOCTaBISIOT 3pUTENBHBIA TPAKT, 3aKaHYUBAIOIIMKICST B
3aHUX Oyrpax uderBepoxoimMusi (4 HelipoH). MMmynbcbl Aajiee mepeparoTcs B JiaTepaibHbIC
KOJICHUaThIe Tella Tanamyca (5 HeHpoH).
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Ilpunoxenne 7. Heiliponnasa cerb ceryarku. OpraHusanusi penenTHBHBIX IOJIeH
TAHTJINO3HBIX KJIETOK.

Cpenu TaHTIMO3HBIX KJIETOK KaKJOrO THIA MMEIOTCS KaK On-HEeHpoHbI, Tak u off-HeiipoHsl,
JaroIye HanboJee CWIBHBIA OTBET HA pa3JIpaKeHHE LEHTpa WM nepudepru perenTuBHOTO
noJsi. Pa3nuuaior 3 OCHOBHBIX THIIA TAHTJIMO3HBIX KJIETOK, OTBEYAIOIINX HA:

BKIIIOUCHHE CBETa — ON PeaKIusi; BhIKIIOUeHUe cBeta — off peakuusi; Ha TO U Ha Apyroe — ON-
off peaxuus.

['aHrmMoO3HBIE KJIETKH HMMEIOT KOHIEHTPUYECKUE PELENTHBHBIE TOJS, OrpaHUYCHHBIC
TOPU30HTAIEHBIM TOPMOKEHUEM aMAaKPHHOBBIX KJIETOK.

Ha HM3mIUX uepapXU4ecKuX YpPOBHSIX 3PHUTEIBHON CHUCTEMBI, HAYMHAs C CETYATKU TJia3a,
OCYIIIECTBIISICTCS He3aBUCUMas mepepadoTka uHpopmanuu o Gpopme u riyouHe 00BhEeKTa, O ero
BETC W €ro ABWKeHWH. [lapamienbHas mnepepaboTka WHPOpMANUU 00 OSTHX KadecTBax
3pUTENBHBIX OOBEKTOB 00ECHEeUnBaeTCS CIEHUANU3AIMeH TaHIJIMO3HBIX KJIETOK CeTYaTKH,
KOTOpPBIC TOJPA3NENAIOTCS Ha MarHONeIUTIIIsIpHble (M-KiIeTku) u mapBouesutossipasie (P-
KIICTKH).

CymectBoBanue M- ¥ P-THUIIOB TaHMIMO3HBIX KIETOK IMO3BOJISET Pa3leiuTh HH()OPMAIUIO O
pa3HBIX KayecTBax HaOm0aeMoro oOBeKTa, KoTopas mepepadaThiBacTCsl HE3aBUCHUMO B
napaJuIeNIbHBIX MYTSIX 3PUTEIBHON CHCTEMBI: O TOHKHX JETalsiX 00bEKTa U O ero IBere (IyTu
HAUMHAIOTCS OT COOTBETCTBYIOIIMX PEIENTHUBHBIX IMOJIeH KiIeToK P-Tuma) m o JBMKEHHH
00BEKTOB B 3pUTEIILHOM Moyie (IMyTh OT KJIeTOK M-Tuma). B O0JIbIIIOM pernenTuBHOM IOJIe
OTHOCHUTEJIBHO KPYIHBIX M-KJIETOK, COCTOSIIEM NPEUMYIIECTBEHHO W3 TIajJo4YeK, MOXKET
MPOCIIMPOBATHCS IETLHOE N300paKEHUE KPYITHBIX O0BEKTOB: M-KIETKH PErHCTPUPYIOT IpyOBIe
NPU3HAKHA TaKUX OOBEKTOB U UX JBM)KEHHUE B 3pUTEIILHOM I0JIE, OTBEYasi HAa pa3ipakeHHe BCEro
PELIENITUBHOTO TOJIST HEMPOJO/DKUTEIILHOW UMITYJIbCHOM aKTHBHOCTBIO. KiieTku P-THma umerot
MaJible PEIEeNTUBHBIC TOJIS, COCTOAIINE MPEUMYIIECTBEHHO M3 KOJOOUYEK M NperHa3HAYeHHBIC
JUTSL BOCTIPHSITHSI MEJIKHX JIeTalei GopMbl 00BEKTa WK JUISI BOCTIPHSITHS 1[BETA.

CpoiicTBa P xiaerku M kJ1eTku
IIpoexuun MenkokiieTouHbIe sanpa | KpynHokneTouHbie anpa
AKCOHOB JaTepaIbHOrO KOJIEHYATOro Tea JIaTepaJIbHOrO KOJIEHYATOro Teja
Peuentusnoe KoHnuenTtpuueckoe KoHuentpuueckoe
noJie:

- COCTaB Kon6ouku [Tanoukn
- pasmep Manenpkuit bonpmoi
- IPKOCTh HeuyBcTBUTENBHBI UyBCTBUTEIBHBI
-IJINHA BOJIHBI UyBCTBUTENBHBI HeuyBcTBUTENBHBI
Koaupyemsbie Mernkue neranu, popma, IIBET I'pyOble neranmu, JBUXKEHHE B
NPHU3HAKHA 3pUTENBHOM I10JI€

B 1991 roay Obli OTKPBHITH 0COOBIE CBETOUYBCTBUTEIbHBIE TAaHTIIMOHAPHBIE KIETKH TUM. OHH,
B OTJIMYHME OT paHEe WU3BECTHBIX TaHTJIMOHAPHBIX KJIETOK, COJIEP)KAT CBETOYYBCTBUTENbHBII
IIUTMEHT MEJIAHONCUH. OJTU CBETOYYBCTBUTEJIbHBIE FAHITIMOHAPHBIE KJIETKH — HOBBIN, TPETUI
TUM (OTOPELETITOPOB CETYATKHU TJIa3a, IOMUMO U3BECTHBIX Yke B TeueHue 200 jeT majgoyexk u
Kosbouek. OHM HampsIMyr0 BO30YKIAIOTCS MOJ JEHCTBUEM CBETa Jake NMpH OJOKHMPOBAHUHU
«KJIacCHYeCcKuX» (OTOPELENnTOpOB I1a3a — Majiodek M Koibouek. HepBHBIE MyTH OT 3THX
TaHIJIMO3HBIX (TAHTJIMOHAPHBIX) KJIETOK BEIYT MOPOXKIEHHOE B HUX CBETOM BO30YXKIEHHE OT
CeTYAaTKU K THUIOTAIaMycy TpeMs pa3HbIMU IyTSIMH, OOECIeurBas CBETOBOE YIIpaBJICHHE
UPKATHBIMH PUTMaMH, a TaKXke MO0 OTAEIbHOMY HEPBHOMY IYTH 00ECHEUMBAIOT PEAKIIHMIO
CY>KEHUS 3payuKa Ha CBeET.
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IIpuioxenue 8. [IpoBoasimue NyTH U HEHTPbI 3pPUTEILHON CEHCOPHOI CHCTEMBbI
QDynKyuu nPpoEOOHUKOE020 OMOENa 3PUMENbHOU CEHCOPHOI CUCHEMDbI.

1) JIKT ywactByeT B pacno3naganuu o00BeKmos, YEemosoM 3pPeHUl, GOCHPUIMUU
08UIICEHUsl, CMEPEeOCKONUYECKOM 3DEeHUU.

2) [IpoBoasimuii MyTh OT CETYATKM K THUIOTAIAMYCY CHHXPOHU3UPYET YUPKAOUAHHbLE
pummbl, y4aCTBYET B YIIPABICHUH 2HOOKPUHHOL CUCHEMOLL.

3) OKOHYaHMS aKCOHOB TAHTJIMO3HBIX KJIETOK HA HEHpOHAaX MPEeTEeKTAIbHOW O0JIacTH
CILyKaT JUIsl pe2yiayuu Ouamempa 3paykda.

4) [Tpoekuust B BX4X HeoOxomuma st yIPABICHUS CAKKAOUYECKUMU OBUNCCHUSIMU 21A3.
5) I'nazoosucamenvras pecynayus cBA3aHa C SAPaMU 3PUTEIBLHOTO TPAKTa, COCIUHEHHBIMU
¢ BS 1 mo3zxeukom.

6) Bocnpuamue cobcmeennozo nepemewjenuss 8 npocmpancmee — OCyIIECTBIISIETCS 3a CYET

B3aUMO/ICCTBUIN HEHPOHOB CETYATKU U BECTUOYIISIPHBIX SI/IEP.

Dyukyuu YeHmMpaibHO20 0MoOena 3pUmenbHoll CEHCOPHOU CUCHIEMDbL.

KopkoBoe mpencTaBUTENbCTBO 3pUTEIBHOM CEHCOPHOW CHUCTEMBI HAXOIWUTCS HAa BHYTPEHHEHN
MOBEPXHOCTH 3aTHUIOYHOM J10JIM, B 00JacTH mmopHOi 0opo3zsl. [lepBuunas 3puTenbHas Kopa
(mone 17 mo bpoamany, V1) oOecneunBaeT 3pUTEIBHOE BOCHPHUATHE BHEIIHErO0 MHpA.
Bropuunas 3purensHas kopa (momnst Ne 18 u 19, V2, V3) — coxpaHeHue M penpoAyKIIHIO
00pa3oB BHEIIHETO MUPA.

3puTenbHas KOpa COJIEPKUT HEUPOHBI-AETEKTOPHL. JleTeKTopoM HasbIBaeTcs HU30MpaTENbHO
pearupyromuii HeUpoH. JleTeKTopsl KOpbl CBSI3aHBI MEXAY COOOM B JBYX HaIlpaBICHUSX:
TOPU30HTAILHOM U BepPTUKAIbHOM. CyIlecTBYeT CTPYKTYypHO-()YHKIMOHANbHAS €IWHUIA
HEOKOPTEKCa - MHUHHMKOJIOHKA, TMPEICTABIAIONIAas OO0 pacIOIOKEHHBIE TOYHO JAPYr HaJ
IpYroM JeTeKTOophl. UYucCio JeTeKTopoB, O00pa3ylolmuX MHUHUKOJIOHKY, paBHo 110.
OnHOMMEHHBIE I€TEKTOPbI Pa3HbIX MUHHUKOJIOHOK CBSI3aHbI APYT C IPYrOM FOPU30HTAIbHBIMU
cBs3siMU.  Heckonmbko — QYHKIMOHANbHO  OOBEOMHEHHBIX  MHUHHKOIOHOK  00pa3yroT
MAaKPOKOJIOHKY.

B 3puTenbHOM KOpe onMcaHbl 3 TUIIA HEHPOHOB-AETEKTOPOB IO CTENEHHU UX CI0KHOCTH U MECTY
B LIENIM TIOCJIENOBATEIbHOM OOpaOOTKM CHUTHaia: MIpPOCThbIE, CIOXKHBIE M CBEPXCIIOXKHBIE.
IIpocmobie Oemexkmopel KOMUPYIOT OJUH NpHu3HaK. Hampumep, mpocTsie A1eTEKTOPBI 3pUTEIbHBIX
MPOEKIIMOHHBIX 30H KOJUPYIOT:

dopmy mpeaMera; ABHKEHHE MpeaMeTa B 3pUTEIbHOM IoJie (JUIsl KaXKAO0Tro HarpaBlIeHUs! CBOM
JIETEKTOP);yrojl HAKJIOHA;MECTO PACTIONOKEHUS PEAMETA B MOJI€ 3PEHUS;LIBET.

Cnoorcnvie Oemexkmopvl KOAUPYIOT COYETaHHbIE NpU3HaKuW (MUHUMYM jBa). Hampumep, B
KOJIOHKAX MPOEKIIMOHHOW 3pUTENIbHON CUCTEMBI N3BECTHBI CIOXKHBIE IE€TEKTOPbI, KOAUPYIOIINE
coyeraHue (GoHa U (urypsl (CBETIOE HA TEMHOM, HJIM HAa00OpOT), OTTEHKH LBeTOB U 1p. K
CJIOKHBIM OTHOCATCS JI€TEKTOPbI IpaayanbHoOro tuna. OHU pearupyroT Ha MHTEpBaj BPEMEHH
MEXJy KBaHTaMM HH(GOpPMAIMM U MOTYT OBITh HHTEpBAJI-HApACTAIOUIMMHM WM HHTEpBal-
nagaromuMu. Eciu mHTEpBanmpl MexAy KBaHTaMU IOCJEAOBATEIbHO YBEIWYUBAIOTCSA, TO
pearupyroT HHTEpBAJI-HApaCTAIOIUE JETEKTOPbI, €CIM YMEHBINAIOTCA - TO MHTEpBaJI-
nagaromue. K ClHOXKHBIM JeTeKTopaM TIpaayalbHOrO THIA OTHOCSTCS TaKXKe JIETEKTOPHI
yJaJeHus U MPUOIMKEeHNsI 00BEKTa B TI0JI€ 3pEHHUS.

CsepxcnooicHole Heliponbl YyBCTBUTENbHBI K ITMPUHE U IJTMHE CBETOBOM MOJOCKH M PEarupyroT
Ha OCTpBIE YIVIBI M M3JIOMBI HAa KOHTYpax H300pakeHHH, Ha Oojiee CIOXKHbBIE NPU3HAKU
M300paXeHU: HapUMep, ABMXKYIIEHCS 10 SKpaHy TEHBIO PYKH, HIUKINYECKUMU JBUKECHHUIMH,
HAaIlOMHMHAIOIMMU B3MaXH KPBLILEB U JIP.

Pe3ynbrarom 00paboTku MHPOPMAIMK B KOpE ABIISETCS 3pUTEIBHOE BOCTIPUSTHE. 3pUmenbHoe
eéocnpusamue - CO6OKYRHOCHb RPOUECCO8 NOCMPOEHUA 3PUMEIbHO20 00paA3a MUpPa HA OCHOGE
OCO3HAHUA CEHCOPHOU UHpOpMauuu, NOIYUAEMOl C NOMOWILIO 3PUMENbHON CUCHEMDbL.
[TporcxoauT BoCIpuUsiTHE IIBETA, IPOCTPAHCTBA, IBUKEHHUS, (OPMBI.
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Ilome
Jlep b1k IpeHHsA IIpaBbIi

riaas m riaas

3pHTeILHBIH HePB

SpHTeTHHBIH
nepekpect

3PHTeTbHBIH TPAKT

Bepxuue 0yTphI
“[eTB ePOXO0IMHSA

JIaTepambHoe
KOJIeH'IATO0e TeI0

3pHTebHAA Iy IHCTOCTE

BropHuHAA 3pHTeIbHAA
xopa (V2)

IlepeHIHAA 3PHTEHHAA
xopa (V1)

Puc. 11. Peruno-renuky.ao-crpuapubiii nyts (Hazcnaounas gusuonocus / C. 3unvbepnaens, A.
Jlecnonynoc;nep. ¢ anen. — 2-e u30., nepepab. u oon., snekmpon. — M.: Jlabopamopusi 3nanuil,
2020. — 424 ¢.)

Bansinne nopaxeHuil ONTHYECKOr0 IYTH HA MOJIA 3peHusi. PazpylnieHue BCEro 3pumensHo2o
Hepeéa (a) BBI3BIBACT CJIETIOTY HWHHEPBUPYEMOTO UM TJasza. Paspymienue 3pumenbroco
nepexpecma (b) mpekpaaer nepexo;i CUTHaAJIOB OT HA3aJbHBIX MOJOBUHOK O00EHMX CETYaTOK B
IPOTUBOIMNOJIOXKHBIE 3pUTENbHBIE TPaKThl. ClIe0BATEIbHO, «CJIEMHYT» Ha3ajdbHbIE MOJOBHHBI
o0enx cer4yarok. DTO O3HAYaeT, YTO YEJOBEK TepseT 3peHHe CO CTOPOHBI BHCOYHOU
(TeMIiopasbHOM) YacTH MOJISl 3PEHUS Ka)/10T0 IJ1a3a, IOCKOJIbKY N300paKeHHe Mol 3peHUs Ha
CETYaTKE IIEPEeBOPAUYMBAETCA ONTHYECKOM CHCTEMOM IUla3a. OTO COCTOSHHE Ha3bIBAlOT
bumemnopanvhol cemuanoncuel. Takoe MOpakeHWE YaCTO BO3HHUKAET B Pe3yNbTaTe OMyXOJHU
runopu3a H3-3a €€ HANpPaBICHHOTO BBEPX JIABJICHUS CO CTOPOHBI TYPELKOro ceia Ha
OCHOBaHHME 3pHUTEIBHOr0 mepekpecta. IlepepbiB spumenvnoco mpaxma (C), 3pumenvbHoll
Jayyucmocmu WIN 3pUmenvHol KOpbl JEHEPBUPYET COOTBETCTBYIOIIYIO IOJOBHHY KaKAOU
CeTYaTKU Ha CTOPOHE IMOpaXEHWs; B pe3ynbTare 00a rijaza HE MOTYT BHUJETh OOBEKTHI C
IIPOTUBOINOJIOKHOW IO OTHOIIEHHIO K MECTY IOpPaXEHHsI CTOPOHBI T'OJIOBBL. JTO COCTOSTHUE
U3BECTHO KaK 2coMoHUMHas cemuanoncus. [1oBpexieHue cTpuapHoi KOpbl MOXKET HE 3aTPOHYTh
4acTb HEHPOHOB, MPEACTABIAIOLUIMX JKEJITOE MATHO, TOrJa BO3HMKAET TIOMOHUMHAas
TEeMHAHOIICUS C COXpaHEHUEM MaKyJsipHOro 3peHus (d).
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Ipunoxenue 9. [BeroBoe 3penue. Teopun nuseroourymenuii (M.B. Jlomonocos, T. FOHr,
I'. 'eabmroabn). HapyumieHusi iBeTOBOI0 3peHus.
Teopuu wyeemosozo 3penus. BocrupusTue BeTa HAaYMHACTCS HAa YpOBHE (POTOPELENTOPOB.
[Tamouku obOecneunBarOT 4YepHO-Oeoe (CKOTOTOMMYECKOE) 3peHHe, a KOJOOUYKH- IIBETHOE
(poroTonmuyeckoe) 3peHNE — MEPBUYHBIA MEXAHU3M.

1. TpexxoMIoHeHTHas! TEOpHsI LIBETOBOTO 3PEHMUS
2. Teopus ONMOHEHTHBIX I[BETOB
3. 3oHHas Teopus

Tpexxomnonenmuas meopus UBETOBOTO 3pEHUS MOCTYJIUPYET HAIMYUE TPEX PA3IUYHbIX TUIIOB
KOJIOOUeK, KaxJabli W3 KOTOPBIX 00JaJaeT COBEPILIEHHO OINpEeAeNICHHON CHEeKTPalbHOM
YYBCTBUTEIBHOCTBIO U COJEPXKUT CIENYIOLIME CIEAYIOIUE PA3sHOBUIHOCTH WOAOIICHHA!
1Hom07a0 — CHHUHN CIIEKTP; XJI0P0JIad — 3eJICHBIN; SPUTPOIad — KPACHO - OPAHIKEBBIM.

Tun koad0uku/ Oobo3Hauenne JAnanazon Makcumym
¢oTonurmMeHT (ONCHH) YYBCTBUTEJIbHOCTH | YYBCTBHTEJIbHOCTH

S-koa60uku / B 400-500 nm 420-440 nm
[{uanona6(OPN1SW)
M-kon6oukwu / Y 450-630 nm 531-545 nm
Xnopona6(OPN1IMW)
L-xon6oukmu / p 500-700 nm 558-580 nm
Oputponadb(OPN1LW)

[Tpu cMemieHUN B TJ1a3y 3TUX TPEX IBETOB B PA3IMYHBIX MPOMOPLHUIX MOKHO TOIYIUTH OO0
IIBET, B TOM YHUCIIC OCIIBIN.

Hopmanvroe ysemogocnpusmue — HOpMAibHASL MPUXPOMAZUSL.

Hapywenus socnpusmus yeema:

1. Anomanvras mpuxpomasus — He3HavyumenvHvlld 0egexm 0CNPUAMUSL:

a). [Ipomanomanus - KpacrHozo ysema

0). [etimepanomanus - 3e1eno2o yeema

8). Tpumanomanus - cune2o yeema

2. [uxpomasus — nornoe omcymcemeue 60CHpUusmus 00H020 U3 mpex Ye8emos:
a). [lpomanonus

0). Hetimepanonus

8). TpumaHnonus

3. Monoxpomazus — npucymcmeue Kako2o-1ub6o 00H020 yeema 6 60CNpUsmuU
4. Axpomasus — yepHo-6enoe 3peHue.

Teopusi onnonenmuvix (Konmpacmuuvlx) yeemos I[epunea - SBIEHHUS OJHOBPEMEHHOTO
I[BETOBOIO KOHTPAacTa M MOCIEI0BATEIBHOIO LIBETOBOIO KOHTPACTa MOCIYKMIM OCHOBOM JJIS
TEOpUU OINIOHEHTHBIX LIBETOB. 3]I€Ch 3aJCHCTBOBAHBI BTOPUYHBIE HEPBHBIE MEXAHU3MBI,
KOTOPBIE UCTOJIb3YIOT MH()OPMAIUIO O LIBETE U ONPEAEICHHBIM 00pa30M, ee NepeKoupyroT. B
OCHOBHOM 3TO (YHKIHS XPOMAaTHYECKUX TOPU3OHTAJBHBIX KIETOK ceTdaTku. CyliecTBYIOT
nByx(ha3Hble U Tpexpa3zHble HEHPOHBI.

Jlenonsipu3anusi TOpU3OHTAIBHBIX KIETOK | ['MmepnoJisipu3anusi ropu30HTaIbHBIX
o0ecrieynBaeT CIEAYIOIIUN IIBET: KJIETOK — CJIEYIOIINHN [[BET:

3eneHsbli KpacHsiii

Kenrtoiii Cunuit
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http://traditio-ru.org/wiki/%D0%A6%D0%B8%D0%B0%D0%BD%D0%BE%D0%BB%D0%B0%D0%B1
http://traditio-ru.org/w/index.php?title=OPN1SW&action=edit&redlink=1
http://traditio-ru.org/w/index.php?title=OPN1SW&action=edit&redlink=1
http://traditio-ru.org/w/index.php?title=OPN1SW&action=edit&redlink=1
http://traditio-ru.org/w/index.php?title=Nanometre&action=edit&redlink=1
http://traditio-ru.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%BE%D0%BB%D0%B0%D0%B1
http://traditio-ru.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80%D0%BE%D0%BB%D0%B0%D0%B1
http://traditio-ru.org/w/index.php?title=OPN1MW&action=edit&redlink=1
http://traditio-ru.org/w/index.php?title=OPN1MW&action=edit&redlink=1
http://traditio-ru.org/w/index.php?title=OPN1MW&action=edit&redlink=1
http://traditio-ru.org/wiki/%D0%AD%D1%80%D0%B8%D1%82%D1%80%D0%BE%D0%BB%D0%B0%D0%B1
http://traditio-ru.org/wiki/%D0%AD%D1%80%D0%B8%D1%82%D1%80%D0%BE%D0%BB%D0%B0%D0%B1
http://traditio-ru.org/w/index.php?title=OPN1LW&action=edit&redlink=1
http://traditio-ru.org/w/index.php?title=OPN1LW&action=edit&redlink=1
http://traditio-ru.org/w/index.php?title=OPN1LW&action=edit&redlink=1

‘ benbrii Yepnsiii

Tpexdas3ubie HEHPOHBI: 3€JIEHBINA — ACTIONAPU3AINS, KPACHBINA, CHHUN — TUIIEPITIOJNS pU3ALIUs.

3onnas meopus nenaeT TOMBITKY OOBEAMHEHUS OSTHUX JBYX KOHKYPHPYIOIIMX TEOpUH H
IIOKa3bIBAaET, YTO TPEXKOMIIOHEHTHAsl TEOpUs NPUTOAHA JJI ONMUCAHUSA (YHKLHOHUPOBAHUS

YPOBHSL PELENTOPOB, a ONIIOHEHTHAs TEOpUS — JJI ONMCAHUA HEHPOHHBIX CHCTEM OoJiee
BBICOKOI'O YPOBHS 3pUTEIBLHON CUCTEMBI.
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IIpunoxenue 10. BuHoky/sipHOE 3peHUe U BOCIPUATHE INIyOMHBI IPOCTPAHCTBA
Bunokynapuoe 3penue — cnocobrocmos opmuposams eOunblil 3pumenvbhbiil_odpas 6uoUM0o20
npeomema u3 u300paxiceull, NOAGIIIOUUXCS 8 08VX 21A3AX.

[TpenmyriecTBa OUHOKYJISIPHOTO 3PCHHUS:

. pacHImpsieT 1moJje 3peHus B cTopoHsl 10 180° mpocTpancTBa (ogauM riazom — 140°);

o Onarozmapst IBOMHOMY CHTHAIY OT KaXJIOTO BHIUMOTO TIPEJMETa YCUIIMBAETCS ero oopas
B KOp€ roJIOBHOTO Mo3ra (octpota 3peHus Ha 40% Bbllle, YeM MPU MOHOKYJISIPHOM 3PEHHUN);

o CIIOCOOCTBYET OIICHKH OTHOCHTEIBHOM YIaIEHHOCTH BUAUMBIX IPEIMETOB.

OObenuHeHNe BYX MOHOKYJISIPHBIX M300pakKeHUI MPOUCXOAUT MPH MONAJaHUH MPOSKUIUH Ha
(YHKIIMOHATIBHO CBSI3aHHBIE YYAaCTKHM CETYATOK (KOPPECHOHAMPYIOUIME TOYKH) — B 00JacTH
[EHTPAJIBHBIX SMOK WJIM CHUMMETPUYHBIC UM Y4YacCTKH CIpaBa OT LIEHTPAIbHOH SMKU B JIEBOM
rja3y W cjeBa OT IEHTPAIbHOW SIMKM B TpaBoM ria3y. [lockonbky rinasa pacrosioeHBI B
pa3HBIX «TOYKaxX» TOJIOBBI — CIPaBa M ClIeBa, TO B M300paXKEHUAX, (PUKCUPYEMBIX pPa3HBIMHU
rjla3aMy, UMEIOTCSI HEOOJNIbIINE TEOMETPHUYECKHE PA3IHuusl (IMCHApaHTHOCTH), KOTOPBIE TEM
Oonpmie, YeMm ONMKE HAXOAWTCS paccMaTpuBaeMblii O00BEKT. JlMCIapaHTHOCTh JBYX
M300paKEHHI JIGKUT B OCHOBE CTEPEOCKOIHH, T.€. BOCIPHUATHS TITyOUHBI.

D D D"

Jams Hu it ToponTepHBIi
00BeKT KpyT

BamwkHHE
00BeKT

I\
A T E ) R
¢ DL \ I ! \ . DR AR - AL \ m 4 Ar
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Dk A D} Boodpakaembrit By Ea
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Puc. 12. Bunokyasipuoe 3penue (Haensonas ¢gusuonoeus / C. 3unvbepraens, A. /lecnonynoc
Jnep. ¢ amen. — 2-e u30., nepepad. u oon., snekmpon. — M.: Jlabopamopus 3nanutl, 2020. —
424 c.)

Omnpenenenne paccTosiHus OT IJasa 10 o0bexkTa. Bocnpusitue riryomnbl. CymecTByer Tpu
TJIABHBIX CIIOCO0A, C TIOMOIIBI0 KOTOPBIX YEeJIOBEK OOBIYHO ONPEICISET PACCTOSTHHE 0 00BEKTa:
(1) pasmepsl M300pakeHHI HM3BECTHBIX OOBEKTOB Ha ceruyaTke; (2) ¢deHOMEeH mapaiakca
nepemMenieHus; (3) sBjieHne CTepeorcuca.
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TpexmepHOoe BOCHpPUATHE OOBEKTOB C IMOMOINBIO OWHOKYISPHOM CTEPEOCKONHU OCOOEHHO
Ba)XHO, KOTJ]a OHU PAacIlOIOKEHbl B 30HE HEMOCPEICTBEHHOM JOCAraeMOCTH WM BOJHM3U Hee.
[TockonbKy T1a3a pacHoIOKEeHbI B Pa3HBIX MECTaX I'OJIOBbI, H300pakeHUs! OMMKHUX O0BEKTOB
Ha MX CeTYaTKaxX HECKOJbKO pa3iuuHbl. Yem KpynHee NpeAMeTbl U 4YeM OMXKe OHU K
HAOJIOIATEINI0, TEM OOJIBIIE TAKOE 20PUOHMATIbHOE pacxodicoenue (Oucnapamuocms). Kormna
o0a ria3a QUKCUPYIOT TOUKY (A) Ha OIPEIEICHHOM PAacCTOSHUM, Bce OOBEKTHI Ha OKPYKHOCTH,
NpOXOJALIeH dYepe3 y3JOBbIE TOYKH ONTHYECKMX CHCTEM JBYX TIJla3 M TOYKY (DUKCAIHH,
IPOELUPYIOTCS HAa KOPPECIIOHIUPYIOIIUE TOUKU ceTyaTku. Bee 00bexThl BHYyTpH (Touka E) mnn
3a mpenenamMu (Touka D) 3TOM OKpYKHOCTH (TOPONTEPHOrO Kpyra) HpOELUUpPYIOTCS Ha
HEKOPPECHOHUPYIOLUE Y4acTKU. Eciiu ropu3oHTansbHas IUCIAPaTHOCTh JOCTATOYHO BEIIMKA,
u3o0pakeHne  JBOMTCA. lIpocTpaHCTBEHHOE  pa3lielieHWe JABYX  HM300paXXeHHH Ipu
TFOPU30HTAJIBHOW JTUCIAPATHOCTH MOXKHO HM3MEPUTh, HMCIIOJIb30BaB MOJIENb «IIMKJIOMUYECKOTO
rJiazay.

Taxoli Tun napanakca ObIBaeT Bcerza MpH 3peHUU ABYMs IiazaMu. MIMEHHO OMHOKYJISIpHBIN
napajulakc (WM CTEPEOICUC) MPAKTHUECKU MOJIHOCThIO OTBEYAET 3a ropa3fo 0osiee BBICOKYIO
CIOCOOHOCTh K OLIEHKE PAacCTOSHUS 10 OJM3KO PACHOJOXKEHHBIX OOBEKTOB JIS 4eJOBeKa C
IBYMsl TJIa3aMH [0 CPABHEHUIO C YEIIOBEKOM, HWMEIOIIMM TOJbKO OAuH 1ia3. OgHako
CTEpEOICUC MTPAKTUYECKH OECIIONIE€3€H AJIsl BOCHPUATHUS TIIyOUHBI HA paCCTOSHUX 3a MpeaeIaMu
15-60 m.
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IIpnioxenne 11. O0muii N1aH CTPOEHHS CIYXOBOH CEHCOPHOM CHCTEMBI.

1. JlopeyenmopHhuiti omoen, 6Cnomo2amenvublil 36YKONPOBOOAUULL Annapan.

1) HapysxcHoe yxo: YIIHas paKkOBHMHA W HAPYXKHBIM CIIyXOBOM mpoxoxa, OapabaHHas
nepenonka. OYHKINU: 3BYKOYJIaBIUBAIOIIAs, 3BYKOIIPOBOASIIAS, 3AIIIUTHAS;

2) cpeonee yxo - 6bapabaHHAs TOJOCTh U CIYXOBBIE KOCTOUYKH: PACIOIOKEHO B OapabaHHOU

nonoctu, U=lcm®, 3amojHEHO BO3AYXOM, COOOIIAETCS C HOCOIJIOTKOH —MOCPEICTBOM
EBcraxueBoit TpyOsl. CpeqHee yxo HpeAcTaBisieT co00i MEXaHHYECKYI0 3BYKOIEPEIArOIIyI0
cucremy. CoriacoBaHne UMIIEAAHCOB TaKKe 00ECIIeYnBacT PhIYaKHasi KOHCTPYKIUS CITyXOBBIX
KocToueK. MpImns! (m. tensortympaniet m. stapedius), cokpariasch, yMEHbUIAIOT aMILTUTYIY
HepeMeIIeHHsT KOCTOUYEK, OCHalNAIOT 3BYKOBYIO BOJIHY, YTO HEOOXOIMMO Ui aJamnTaliu
aKyCTUYECKOT'0 arnmapara K TPOMKHUM 3BYKaM.

@OyHKIMU:  3BYKONPOBOJSIIAs, 3allUTHAs, TpaHCHOpPMALUs 3BYKOBBIX KoieOaHWH B
MeXaHUYECKHe KOJIeOaHUsI CITyXOBBIX KOCTOUEK, aJallTAllU K CUJIe 3BYKOBBIX KOJICOaHMIA,

3) BHYMpeHHee YX0: CONCPIKUT YAUMKY U NOLYKPYIHCHbIe KaHabl. B yImuTKe ecTh 3 TrI1aBHBIX
KOMITOHCHTA: JICCTHUIA TpenaBepus, OapabaHHas JiecTHUNA (YaCTH KOCTHOTO JIAOWPHUHTA),
cpemHsisi JIeCTHUIA (YacTh IepenoHYaToro JsabupuHTa). KOCTHBIM 1aOMPHHT 3aroJHeH
nepunumoii, NepenoHYaThlii — oHooaUMPou. OYHKIMK: 3BYKOIIPOBOIAIIAS, PELIENITOPHAS.

2. Ilepugepuueckuii (peyenmopmsiti) omoen - KopTueB opraH, HaxXOAUTCS B YIUTKE;
pEelenTOphl — BOJIOCKOBEIC KJIICTKH KOPTHEBA OpraHa;

3. 1Iposoonukosulii omoen — MIPOBOSIINE ITYTH U CITyXOBBIE LIEHTPBI MO3Ta;

4. Llenmpanvuwsiti omoen — NEpBUYHAS U BTOPUYHAS CITyXOBasi Kopa.
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IIpunoxenue 12. DyHKUUS PeUeNTOPHOIO OTAeIAa CJIYXOBOil CEHCOPHOIi CHCTeMBI.
Koptues opran. IloreHuuaabl BHyTPpeHHEro yxa (3H10KO0XJeapHblii, MUKPO(QOHHBIH).
Kopmueg opean - HeliposnUTEeIMaNbHBINA anmapar npeodpazoBanus 3Byka. OH pacloyioKeH Ha
JTHE YIUTKOBOrO Xoja Ha OasmuisipHo MeMmOpanHe. COCTOUT U3 TpeX psIOB HAPYKHBIX
BOJIOCKOBBIX KJIETOK, OJHOIO psila BHYTPEHHHUX BOJIOCKOBBIX KIJIETOK, TEKTOPHAIbHON
MeMOpaHBbI, OTIOPHBIX KJIETOK HECKOJIBKUX THIIOB.

Bonockoevie knemku UMEIOT SNUTENNAIBHOE NTpoUcXoxkaeHue. Y denoBeka — 15000 HapyKHBIX
1 3500 BHYTpEHHHUX BOJOCKOBBIX KJIETOK. M3 BEepXyIlIeK BOJOCKOBBIX KJIETOK BBICTYHAIOT MyYKH
cmepeoyunuti — PECHUYEK, IMOTPYKEHHBIX B TEKTOpUanbHyl0 MemOpany. KopTueB opran
MHHEPBUPYIOT HEpBHbIE BOJIOKHA yauTkoBOM yactu VIII mapet UMH. Onum npunajiexar
CEHCOPHBIM KJIETKaM cnupanbroco canenus. Oxoino 90% HEpBHBIX BOJOKOH OKAaHYMBAIOTCS Ha
BHYTPEHHUX BOJOCKOBBIX KJIETKaX, a OCTaJIbHbIE — Ha HAPYKHBIX BOJIOCKOBBIX KJIETKAX.

Monoroues

Hanosasesa | Necrwmua Cnyxosci neps

FA— BecTubymapnan mewSpana
(Peoseposa nepensenca)

Ynurcosant xon

bapabannan necTiuua Koprwes opran

Pucynok 13. Crpoenue BHyTpeHHero yxa u Kopruesa oprana (Haenaonas guzuonocus / C.
Bunvbepnaenn, A. [lecnonynoc, 2020).

Konebanus ciayXxoBbIX KOCTOUEK MepealoTcs Ha NepuinMdy BeCTUOYIISIPHON JIECTHUILIBI, 3aTeM
yepe3 reaukoTpemMy Ha mnepunuMdy OapabaHHOTO KaHaia, BbI3bIBas CMENICHHE MEeMOpaHbI
KpYIJIoro OKHa B OapabaHHYI MOJOCTb. BectuOymnspHas MeMOpaHa O4YeHb TOHKA, MO3TOMY
KUJKOCTh B BEPXHEM U CpelHEM KaHaie KoseOnercs ogHoBpeMeHHO. OCHOBHas MemMOpaHa
TOXK€ HauumHaeT Konebarbes. CmemieHune  Oa3WUIApHOM  MeMOpaHbl  OTHOCHUTENBHO
TEKTOPHUAJILHOW 3aCTaBIIsIET CrubaThCsl cmepeoyuiuu BOJIOCKOBBIX KieToK. Korma crepeonnnuun
crubaroTcs B CTOPOHY CaMOM JJIMHHOM M3 HUX, BOJOCKOBAsI KJIETKA 0enoapu3zyemcs, Korja oHn
crufaroTcs B IPOTHUBOIOJIOKHYIO CTOPOHY - 2unepnoispusyemcs. Takue HW3MEHEHUS
MEMOpPAaHHOTO0 TOTEHIMANa BOJOCKOBBIX KJIETOK OOYCIOBJIEHBI CABHUTaMH KaTHOHHOM
IIPOBOAMMOCTH MEMOpPAHbBI UX BEPXYLIKU. ['palueHT noTeHuuana, onpeaessomui BXo HOHOB
B BOJIOCKOBYIO KJIETKY, CKJIa[IbIBACTCS U3 TIOTEHIIMAJIA ITOKOS KJIETKU U MOJOKUTEIBHOTO 3apsia
sHAoauMosl. CymmapHash TpaHCMeMOpaHHas pa3HOCTh MOTEHIIMAJIOB COCTABIISIET MPUMEPHO
140 mV. CpBur npoBoAMMOCTH MeMOpaHbl BEpXHEH YacTH BOJOCKOBOW  KIIETKH
COTPOBOXKAAETCSA 3HAUNUTEIbHBIM MOHHBIM TOKOM, CO3/AIOIIMM PEEeNTOPHBINA MOTEHIMAT 3TUX
kieTok. [lokazaTeneM HOHHOTO TOKa SIBJISETCS] BHEKIETOYHO PErMCTPUPYEMBI MUKPO(OHHbII
NOTEHIHAJT YJIUTKH. DOTOT TMOTEHIHal NpeACTaBiseT co00il cymMMy pelenTOpHbBIX
MOTEHIMAJIOB HEKOTOPOIO YHCia BOJOCKOBBIX KIETOK. BOJOCKOBBIE KIETKH BBICBOOOXKIAIOT
npy AETONIApH3alnuy BO30YKaaomuil Helipomenuatop (erymamam wnu acnapmam). Tlocme
CHHAINTHYECKOH meperaund Ha OMIOJIIPHBIX KJIETKaX CIUPAIbHOTO TaHTIUS YIMTKH BO3HHUKAET
re"eparopHblid norenuan (I'Tl), kKoTopslil Ha akCOHAIBHOM XoJMUKe TpaHchopmupyetcs B T1]]
CIIyXOBOT'O HEepBa.
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Hecnonynoc;nep. ¢ anen. — 2-e u30., nepepab. u oon., snekmpon. — M.: Jlabopamopusi 3nanuil,
2020. — 424 ¢.)

HomeHuuaﬂbl YaumKu.

. - NOMEHYUan NOKOs B60JOCKOBbIX KIemOK — B HOPME HE PErMCTpUPYETCs, TaK Kak
IIOCTOSIHHO T€HEPUPYIOTCS PELENTOPHBIEC TOTECHIUAIIBI.
. [I0KA3aTeJIeM HOHHOIO TOKa SIBISETCS BHEKJIETOYHO DPETHMCTPUPYEMBIH NOCHMOAHHbI

9HOOIUMPamuieckull NOMeHyual — MOIOKUTEIBHBIN 3apsia SHAOTUM B! 32 CUeT N30BITOYHOTO
kosmyectBa K* (+80 MB), obecrieunBaromuii BLICOKYIO 4yBCTBUTEIBLHOCTH BOJIOCKOBBIX KJIETOK;
o CYMMAYUOHHBIIL NOMEHYUal YIUmKu— B OTBET HA CUJIbHBIC 3BYKH OOJBLIONW 4YacTOTHI
(BBICOKHME TOHA) OTMEYAIOT CTOMKUI CIBUT MUCXOJHOMN pa3HOCTH MOTEHIINAJIOB;

o NOMEHYUAanI KOXJIeapHo2o0 Hepea — TEHEPUPYETCS B OCHOBHOM 3a CUET BHYTPEHHMX
BOJIOCKOBBIX KJIETOK, C KOTOPBIMU CUHANITUYECKH CBA3aHbl 95% BOJIOKOH CIIyXOBOI'O HEPBA.

. - MUKPOGQOHHBIL nOmMeHyuan yaumku — KoJleOaTeNlbHbI Mpolecc, 4acToTa KOTOPOTro
COOTBETCTBYET XapaKTEPUCTUKAM aKyCTUYECKOTO CTUMYJa. DTOT MOTEHLMAN IPEICTaBIsSEeT
co0oit cymmy PII HekoTOporo uncia BOIOCKOBBIX KIETOK;

o Nmerorcss ykazaHus, 4TO OTPULATEIBHBIM CYMMAIlMOHHBIM IOTEHLIHMAN T€HEPUPYETCS
BHYTPEHHUMH, a MHKPO(OHHBIH U MOJIOKUTEIbHBIA CyMMAallMOHHBIE TOTEHIHAIbl —
Hapy>KHBIMHU BOJIOCKOBBIMHU KJIETKaMHU.

Onpenenenne rpoMKOCTH. [’ pOMKOCTb ONpEAENATCS CIyXOBOM CHUCTEMOM, IO KpallHEW Mmepe,
Tpemsi ciocodamu. Bo-nepBbIX, 4eM rpomMue 3ByK, TEM OOJIbIIE aMITJIUTY/a BUOpAIM OCHOBHOM
MeMOpaHbl U BOJOCKOBBIX KIJIETOK, TO €CTh BOJIOCKOBBIE KIJIETKH BO30YXKAalOT HEpPBHBIE
OKOHYaHUs ¢ OOJIbILEH YaCTOTOM.

Bo-BTOpBIX, yBenMUEHHE aMIUTUTYAbI BUOpAIMM BElET K CTHUMYJISLMU BCe OOJNBIIETO YHCIa
BOJIOCKOBBIX KJIETOK Ha Nepudepuu pe3oHUpPYIOLIel 4acTH OCHOBHOW MeMOpaHbl, BbI3bIBas
IIPOCTPAHCTBEHHYIO CYMMAIUIO UMITYJICOB, TO €CTh IIepeady UMITYJIbCa 110 MHOTMM HEPBHBIM
BOJIOKHaM BMECTO HEOOJIBIIOr0 UX YHUCIIA.

B-1perux, HapyXHbIE BOJIOCKOBBIE KIIETKU HE CTUMYJIUPYIOTCS 3HAUYUTEIBHO 10 TEX IIOP, ITOKa
BUOpallMd OCHOBHOM MeMOpaHbI HE JOCTUTAIOT BHICOKON MHTEHCHUBHOCTH, U CTUMYJISIUS 3TUX
KJIETOK, BEPOSITHO, MHPOPMHUPYET HEPBHYIO CUCTEMY O TOM, TO 3BYK I'POMKHH.
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Omnpenenenne usMeHeHHii rPoMKOCTH. 3aK0OH CHJIbl. YETOBEK MHTEPHPETUPYET W3MECHECHHUS
WHTCHCUBHOCTH CEHCOPHBIX CTHUMYJIOB TPUMEPHO IPOMOPIIMOHAIBLHO CTECIEHHOW (YHKIIMA
UCTUHHOW WHTEHCUBHOCTH. JIJii 3Byka CyOBEKTHBHOE OINYIICHUE H3MEHSETCS MPUMEPHO
IPOTNIOPIMOHAIFHO KyOMYECKOMY KOPHIO UCTHHHOW MHTEHCHUBHOCTH 3BYKa. [[pyrUMH CIIOBaMH,
YXO MOXET Pa3u4aTh MHTEHCUBHOCTD 3ByKa OT CAMOTO CJIa0O0ro IIEnoTa JI0 Camoro IPOMKOTO
BO3MOXKHOTO IIyMa, YTO TPHUMEPHO COOTBETCTBYET YBEIMYCHUIO AMIUTMTYbI JIBUIKCHUS
OCHOBHOU MeMmOpaHbl B 1 mMiH pa3. OgHAKO YXO MHTEPIPETUPYET 3TO TPOMAIHOE Pa3Indue B
ypoBHE 3Byka mnpuOmusurensHo kak 10000-kpatHoe wu3menenwe. CremoBarenbHO, IIIKaIa
WHTCHCUBHOCTH CHJILHO «C)KaTa» MEXaHH3MOM BOCHPHSITHS 3BYKa CIYXOBOW CHCTEMBI. JTO
MIO3BOJISICT YEJIOBEKY HHTEPIPETHPOBATH PAa3IM4Msi B MHTCHCUBHOCTH 3BYKa B YPE3BBIUAITHO
HIMPOKOM JTHANIa30HE.

Tuxuit I'pomiue Eme rpomyue

VauTka CH
Ponoxpa IloTe HIHAIBI
CIyXOBOT0 JeHCTBHA
HeDBA
Puc. 15.0npenenenue rpomkoctH 3BYKa (Haenaonas ¢usuonoeus / C. 3unvbepnaens, A.
Hecnonynoc;nep. ¢ anen. — 2-e u30., nepepab. u oon., anekmpon. — M.: Jlabopamopus 3nanuii,

2020, — 424 c.)
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IIpunoxenunel3. @yHKIMH NMPOBOAHUKOBOI0O M KOPKOBOIO OTHeJa CJIYXOBOH CeHCOpPHOM
CHCTEMBI.
@yHKIMHU NPOBOIHNKOBOI0 0T/IeJIa CJIYXOBOI CEHCOPHOI CHCTEMBI.

1 neripon | CriupanbHBIA TaHTTIUN bunonspueie KiIeTKH, EpUPEPUIECKUE OTPOCTKH
YIUTKH KOTOpBIX 00pa3yroT CHHAIICHI C BOJIOCKOBBIMU
KJIETKaMH, a LIEHTpaJIbHbIe OTPOCTKU (POPMUPYIOT
CIIyXOBOW HEpB.

2 uetipon | KoxneapHsle siapa ToHOTONIMYECKN OPraHU30BaHHOE
MIPOJIOJITOBATOTO MO3ra MPEACTaBUTENBCTBO KOPTUEBA OPraHa.
3 HelipoH | SAnapa mocTa BomnokHa siiep 00pa3yroT MO3roBbIE MMOJIOCKH

(striaemedullares) u TpanenueBUAHOE TEIO, MOCIIE
nepeKkpecTa Ha3bIBAIOTCS JIATePAIbHOW METIICH,
MEePEKPECT HEPBHBIX BOJIOKOH 00eCIeYrBacT
nepeaavy akyCTU4eckord HHPOpMaIuy Ha
MPOTHBOIOJIOKHYIO KQXKJIOMY YXY CTOPOHY MO3Ta.

4 ueiipon | Hmknee nByxonmue Heiipons! ygacTBy0T B (hOpMUPOBAHUN

CPEHEro MO3Tra pedIieKTOpHON YT OPUEHTUPOBOYHOIO pedrekca,

OCYIIECTBIISIOT aHAIN3 MOCTYyMNAIOMIEH HH(POPMALIH
3a c4eT HEHPOHOB, KOTOPbIE BO30YK/1atOTCS TOJIBKO

YaCTOTHBIMHA MOJIYJISIIUSIMHU TOHA.

5 HelpoH | MenunanbHOe KojieHuaTtoe | JlopcalibHbIN OT/IEN, CJIOMCThIN BEHTPAJIbHBINA CIIOH,
TEJI0 Tajamyca MarHOLEJUTIOJIAPHBIN OT/IEN, HECIOUCTBIN
BEHTPAJILHBIN 0T/Ie (BTOpOH nepekpéct). Heliponsl
PacToI0KEHBI TOHOTOIIMYECKU U 00Pa3yIoT
MIPOEKLHIO B CIIyXOBYIO KOPY, HEKOTOPbIE HEUPOHBI
MEIHAIBHOTO KOJICHYATOrO TeJIa AKTUBUPYIOTCS B
OTBET Ha BO3HUKHOBEHUE TMOO HA OKOHYaHHE
CUTHAaJa, APYrue pearupyroT TOJIbKO Ha YaCTOTHBIE
WJIA aMIUTUTYIHbIE €70 MOAYJIALINY.

YnutkoBble fA1pa, sjpa BEpXHEH OJIMBBI, HW)KHHME OYyTrphl UYETBEPOXOJIMUS, MEAMAIBHOE
KOJIEHYaTOE TeJI0 M CIyXoBasg KOpa HMEIT TOHOTONMHMYECKYIO OpraHu3aluio (HEHpOHBI
YYBCTBUTEJIbHBI K OIpE/IeIeHHON YacToTe 3Byka). HaunmHas ¢ ypoBHs BbIlIE YIUTKOBBIX SAEP,
OOJBIIMHCTBO HEMPOHOB CIIYXOBBIX CTPYKTYp OTBEYAIOT Ha OMHAypalbHYIO CTUMYJISALUIO
(OunaypasibHBIE  pEIENTUBHBIC TOJsI) — O9TO TO3BOJSET  pa3juyarTh  HAlpaBJICHHUE
pacrpocTpaHeHHs 3BYKOB M JIOKAJIM3aIMI0 HCTOYHHKA 3BYKA.

HepBubie BomokHa ot cnupanbHoro ranrus Koptu (1) BXxomsar B BeHTpaibHOE (2) U
nopcanbHoe (3) YJIUTKOBBIE SJIpa, PacloyIOKEHHbIE B BEPXHEH 4acTH MPO0JIrOBATOrO MO3Tra.
BeHTpanbHblii TpakT (M3 BEHTPAIbHOIO fAJpa) HampaBisercs (YacTUYHO uepe3 SAApo
TpaIreeBUIHOTO Tejla) K MICH- U KOHTpajaTepajJbHbIM OJUBApHBIM KOMIUIEKcaM (4) u
n00aBoUHBIM siipaMm (5). DTo mepBble sAapa, KOTOpble MOMy4yaroT addepeHTauno oT 000ouX
ymeil. Takum o0pa3oM, OHM BaXXHBI AN Koppemauuu ad@epeHToB ¢ ABYX CTOPOH H,
CJIeIOBATENbHO, JIOKAIM3AllMM MCTOYHMKA 3ByKa. JlopcanbHbIil TpaKT (M3 JOpPCANBHOTO Spa)
NEPeXOAUT Ha MPOTUBOIIOJIOKHYIO CTOPOHY M HAIPaBIsAETCS B SIPO JIATEPAbHOTO JIEMHHCKA
(6). Bocxopmsmme OTpPOCTKM KIETOK OJIMBAPHOTO KOMILIEKCAa KaK HWICH-, TakK U
KOHTpaJsiaTepaibHble. HEeKOTOphle BOJOKHA 3aKaHUMBAIOTCS B SApeE JaTepabHOIO JIEMHUCKA, HO
MHOTHE IPOXOISAT MUMO 3TOTO Spa U HAIIPABIISAIOTCA K HIJKHEMY XOJIMUKY 4yeTBepoXxonmus (7),
I7le TIOYTH BCE CIYXOBbI€ BOJIOKHA 00pa3yloT cuHamchl. OTcioa MyThb MIAET K MEIHAIbHOMY
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KoleHuaToMy Teny (9), rie Bce BOJIOKHA Takke (OpMHUPYIOT cHHArchl. Hakoner, uepe3
CIIyXOBYIO JIYYHCTOCTh IYTh IPOXOIUT K CiIyXoBoil kope (10), pacrnonoxeHHOH B OCHOBHOM B
BEPXHEN BUCOYHOU U3BUIIMHE.
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CAVXOBAR \ R\ £
Kopa F £S5

J 7>\\ : //A /)\
MeanamEoe KOTeRIATOe Teo =0 | f D /
\ \ \. 8 L8 9 7

- \ - -
Bepxuue o HILKHEE SVIPEL AN ~ )
A, 7 7

TeTR ePOXOTMHA 7\ -
/ \
/

Aapo AATePATLHOT 0 TeMHHCKA v 7 6

|
|
*
[
t
I
|
|
|
|

Jdodaroanoe aapo

Axpa gepxneii oJmen

Jopcansioe H BeRTPAILHOE
VINTKOBBLC AAPA

Viurka

Puc. 16. HepBHble cayxoBble nyTu (Haenaonas usuonoeus / C. 3unvbepnaens, A.
Hecnonynoc;nep. ¢ anen. — 2-e u30., nepepab. u oon., snekmpon. — M.: Jlabopamopusi 3nanuil,
2020. — 424 ¢.)

Curnansl oT o0oMX YyIIeH NepefaroTcss MO MyTAM 00euX CTOPOH Mo3ra ¢ mpeoOiagaHueM
nepesavy 1o MmyTsSM IPOTUBOIOIO0KHON cTopoHsl. [lepekpeniiBanie 000ux MyTel IPOUCXOAMT,
[0 KpallHEeW Mepe, Ha TPEeX YPOBHSAX CTBOJIA MO3ra: B TPAllCLIMEBUIHOM Telle; B KOMHUCCYpe
MEXIY ABYMS sJIpaMU JIaTePaJIbHON NETIIM; B KOMUCCYPE, COCIUHSIONIEN BA HUKHUX XOJIMUKA.

DYHKIUH KOPKOBOI'0 OT/AE/IAa CIyX0BO CEHCOPHOM CHCTEMBI.

DopMUpPOBaHUE CIYX08bIX owjyueHuu. B Kope BUCOYHOM W3BUIIMHBI ITPOUCXOOUT TPETUHN
IIEPEKPECT — YaCTh BOJIOKOH B COCTABE MO30JIMCTOTO TENA UJIET HA IPOTUBOIIOJIOKHYIO CTOPOHY,
B TEPBUYHYIO CIYXOBYIO 30HY Kopbl (41 — 42 mons no Bpoamany), rine HmpouMCXOAWUT
udenmugurayus, Kiaccuukayus u Ono3Hawue 36yko8. ToHOmonuueckas op2anuzayus
oOHapykeHa B IEHTPAJIbHBIX CIYXOBBIX CTPYKTypax: YJIUTKOBBIX sJIpax, BEPXHHUX OJHMBaX,
HIDKHEM XOJIMHKE, MEIUAJIbHOM KOJEHYaTOM TeJI€ M TMEePBUYHOM CIIyXOBOH KOpe€.
Heycmoponnue cryxogvie 63aumooericmeusi. bunaypaneneni ciyx. Ha ypoBHsX Bbllle
VIUTKOBBIX SIJI€p HEHPOHBI CIYXOBBIX CTPYKTYp OTBEUalOT HA CTUMYJISILIMIO OOOMX yIIeH
(OmHaypanbHble pELEeNTUBHBIE IOJIsA). DTO MO3BOJSET JIOKATU30BaTh HMCTOYHMK 3ByKa. Jlns
9TOr0 HCHOJB3YIOTCS: pa3HMIIA BO BPEMEHHM IOCTYIUIEHUS 3ByKa (HEWPOHBI MeIuallbHOMN
OJIUBBI), pa3HUIIA B CHJIE 3BYKa C 2-X CTOPOH (JIaTepajibHOE BEPXHEE SAPO OJIUBBI).

70



IIpnioxenne 14. Teopun 3ByKOBOCIIPUATHS

Teopuu 38yxoocnpusamus MOSICHIIOT MEXaHU3M KOJUPOBAHHUS YacTOTHI 3ByKa (paclio3HaBaHUE
BBICOTHI TOHA):

1. Teopua mecma: GazunspHas meMOpaHa HEOJAMHAKOBA MO LIMPUHE: y OBAaJbHOIO OKHA €€
mupuna 0,04 mM, 3ateM, MOCTENEHHO PacHIUpsisiCh, AocTturaeT 0,5 MM y BEpIIMHBI YJIUTKH.
CnepnoBarenbHo, Oa3uisipHas MeMOpaHa pacIIUpseTCs TaM, T1e YIUTKa cyxaerca. B 6a3anbHol
gactu KopTueBa oprana pacroyararoTcsi pelenTOpHbIe KIIETKH, BOCIPHUHUMAIOIIME Oolee
BBICOKHE YacTOThI, @ B alMKaJIbHON YacTu (Ha BEpPIIMHE YIUTKU) - KJIETKH, BOCIPUHHUMAIOIIUE
TOJIBKO HU3KHE YaCTOTHI.

2. B 1863 romy A. I'enbmronsiy chOopMyIupoBall meopui0 pe3oHaHcd, COTJIACHO KOTOPOH
pasHble YacTOTHl KOAMPYIOTCS CBOMM TOYHBIM IOJIO)KEHHEM BJOJb Oa3WISIpPHON MeMOpaHBbI.
[Tocneansist MOKET IEHCTBOBATh KaKk HAOOP MOMEPEYHO HATSHYTHIX 3JACTUYHBI PE3OHUPYIOLINX
10JI0C, TMOAOOHBIX cTpyHaMm posiisi. Camble KOpOTKHE (y OCHOBAaHHS YJIHMTKH) PE30OHUPYIOT B
OTBETHA BBICOKHE YaCTOTHI, a JJIMHHBIC, Y BEPIIMHBI YIUTKH - HA CaMble HU3KHE YaCTOTHL. JTa
TEOpHsI OCHOBBIBAJIACH HA TOM, YTO Oa3wisipHas MeMOpaHa HaTSHyTa IO IIUPUHE U CBS3b 110 €€
JUTMHE OTCYTCTBYET.

3. B 50-60-¢e roast 20 Beka I'. bexemmu npemioxun « Teoputo dezywieit 601nbl», 10Ka3aB, 4TO
OaswisipHas MeMOpaHa He HaTSHYyTa MOMEPeUuHO U UMEET CBs3b MO Bcei anuue. OH yCTaHOBHII,
OaswisipHas MeMOpaHa JKecTde BCEro y OCHOBAHHS, K BEpIIMHE JKECTKOCTh €€ IOCTEIIEHHO
ymenbinaercs. [Ipu xone6annm MeMOpaHbl, BOJIHBI “OeryT” OT OCHOBaHUS K BEPIIUHE YIUTKU.
BricokodacToTHBIE KOJIEOAHUST PACHPOCTPAHSIOTCA MO Oa3wisipHOW MeMOpaHe Ha KOpPOTKHE
paccTosiHUS, a HU3KOUYACTOTHBIE - PAaCHpPOCTPAHSIOTCS JOBOJIBHO JAJIeKO K BepiiuHe. Takum
00pa3om, JKecTKast 4acTh OA3MIIPHON MEMOpaHBI CITYKUT BRICOKOYACTOTHBIM (DPHIIBTPOM.

Bce 3t Teopun oO6bequHSAET TOT (DaKT, YTO BBICOKOYACTOTHBIE KOJIEOAHUS BOCIIPUHHUMAIOTCS
CEHCOPHBIMHU KJIETKAMHM OCHOBAHMS YJIUTKHU, & HU3KOUACTOTHBIE — KJIETKAMH, PACIIOJIOKEHHBIMU
B 00J1aCTH BEPXYIIKH.
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IIpniaoxenne 15. Ctpoenne m ¢yHkHuM nepudepuyeckoro oraena BeCTHOYJISIPHOIO
aHaJIM3aTopA.

Iepughepuueckum omoenom BeCTHOYISIPHON CHUCTEMBI SBISIETCS BECTHOYJSPHBIA ammapar,
pacIoIOKEHHbI B JaOMPHUHTE MUPAMUAbl BHUCOYHOM KOCTH. OH COCTOUT M3 IpelaBepus
(vestibulum) u Tpex momykpykHbIX KaHanoB (canales cemicircularis). IlonykpyKHbIE KaHAIBI
pacrnosiararoTcs B TPEX B3aHMHO [EPHNEHAMKYJSIPHBIX IUIOCKOCTSX: BEPXHMM — BO
(dpoHTaNIBHOH, 3aHUIl — B CAarUTTAIBHON M JaTepajbHBIH — B TOPU3OHTAIBHOH. OMuH H3
KOHIIOB Ka)XJIOT0 KaHaja paclIupeH (amIrysia).

Llenmpanvusiti omoen TPENCTaBIEH BECTUOYISIPHBIMU SAPAMH U UX CBS3IMHU IOCPEICTBOM
BECTUOYJISIPHBIX TPAKTOB C AJpaMu TajaMyca U Mo3kedka. [lepBuuHas nmpoekuoHHas o01acTh
BECTHOYJISIPHOM CEHCOPHOM CHCTEMBI pa3MellleHa B 3aHeH EHTPaIbHOW W3BHIIMHE, A TAK)XKE BO
BTOPUYHON MOTOPHOM KOpE.

DyuKyuu peyenmopHo2o omoena 6ecCmudyIApHol CeHCOPHOT CUCHIEMDBL.

PenenTopHblii 0TZEN PACHOIOKEH B NEPENOHYATOM JAaOUPUHTE BHYTPEHHEIO yXa, KOTOPBIN

IpeJICTaBJIeH
3 B3aUMHO MEPHEHAUKYJSPHBIMHU TMOJYKPYKHBIMH KaHalaMH U 2 MeEMIOYKaMH (cakkymoc 1
ympuxynioc). JlabupuHT - 3TO KOCTHOe 0Opa3oBaHHE, BHYTPH KOTOPOTO pPAacCIIOIOXKEH

nepenoHYaThblii 1abupuHT. I[IpoCcTpaHCTBO MEXAYy HUMH 3alOJHEHO NEepUIUMQON, a BHYTPH
HepernoHyaroro jgabupuHTa S3HAONMMMba. PerentopHas KiIeTKa - 6MOPUUHOYYECMBYIOWULL
6010CKOBbIU dnumenuti, OOpaIIEHHbIA B IPOCBET MEPENOHYATOro JJabupuHTa. Bostocku ObIBatoT
JBYX BHUJOB: MHOIOYHCJICHHBIC IOABW)KHBIC cmepeoyuiuu W OOHA KUHOYUAUS HA KaXIOU
KIIETKE.

Penienitopbl BecTHOYISIPHON CEHCOPHON CHCTEMBI IIPEACTABIICHBI:

B MEUIOYKax Mpeaasepbs (sacculus — oBanbHbIN Memouek, u utruculus — Kpyriblil Memouex) —
OMONUMO8bLI annapam;

B aMITyJlaX IOJIYKPYXKHBIX KaHAJIOB — AMNYIAPHbIU annapam.

OTONMTOBBIE M aMIYJSIPHBIE PELENTOPHl UMEIOT KaK CTPYKTYpHBIE, TaK U (YyHKIHOHAIHHBIC
pasnnyus.

Heponoe -

nonumL

HanpasmneHne Sanmennn Tena

A b
Puc. 17. OrtonuroBbiii (A) u amnynspueii (b) ammapatel. (Haensowas ¢usuonocus / C.

Bunvbepnacnv, A. Jlecnonynoc,nep. ¢ anen. — 2-e uz0., nepepab. u O0on., 21eKkmpon. — M.:
Jlabopamopus snanuti, 2020. — 424 c.)
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A.
OTOJMTOBBIN anmnapar: BOJIOCKOBBIE KIIETKH

coOpaHbl B rpynmel  —  MAakylbl.
Cmepeoyunuuxacarorcs, a  KUHOYUIUU
MPOHU3BIBAIOT  TOJCTYIO  JKeJIeoOpa3HyIo
MeMOpaHy,  COAEPXKAlIyl0  KpPUCTaJUIbI
kapOoHata kameiusi (omoaumwsr). llpu
WU3MEHCHHUU MTOJIOYKEHHSI Tena B
MPOCTPAHCTBE  MPOUCXOIUT  CMEIICHUE

OMOKOHUY TIOJ CWIOH TSDKECTH, KOTOpBIE
OyoyT NaBUTh Ha BOJOCKHM PELENTOPHBIX
kieTok. [Ipy mpsMoOM MONOXKEHUH TOJIOBBI
YMPUKYIi0C HAXOAUTCS B TOPU30HTAIBHOM
IIOJIOKEHUH, & CAKKYAHOC — B BEPTUKAIILHOM.
HakyioH royioBbl H3MEHSIET YIroi MEXIy
HUMU.

b.

AMIYJISpHBINA _anmapar: BOJIOCKOBBIE KIIETKH
CKOHIIEHTPUPOBAHBI B aMIlyjiax (pacIiupeHMsIX)
y OCHOBAaHHSA TOJNYKPY)KHBIX KaHajoB. B
KaXI0M  aMmyJe  BOJOCKOBBIE  KIJIETKH
CTPYNIIUPOBaHbl B Kpucmy (TpeOeHb), HaJ
KOTOPOH pacnojoXkeHa ejaeoOpaszHasi Kynyid.
[Ipy yraoBeIX ¥ JUHEHHBIX YCKOPEHUSX
MIPOUCXOJIUT CMeEIlCHHE KYILYJIBI B
HAIpPaBJICHUU, POTHUBOIIOJIONKHOM IOBOPOTY.
CMmelieHne  CTEpEOlWNIMM K KUHOUMJIUHU
MPUBOJIUT K oenonsApusayuu, B
IPOTHBOIOJIOXKHOM  HarpaBJICHUH K
eunepnoaapuzayuy  MeMOpaHbl ~ BOJIOCKOBOU
KJICTKH.

BOCl'[pHﬂTI/Ie JMHENHOro " YIJI0BOI'0O YCKOPEHUSA

[I9THO SINIMITHYSCKOr0 MEIIOYKa

BOCHpI/ISITI/Ie rpaBuTranmuun

[TsaTHO chepuueckoro Menoyka

Bocnpusitue rpaBuTanuu 1 BUOpauuu

AMIyJBI ONYKPYKHBIX KaHAJIOB

Bocnpusitue YIJI0BBIX YCKOpeHuil

IIpU BpalllCHHUH I'OJIOBBI U TCJId

e

Ny TRE TR e B0

, Barocesses wwras —
ll

T-/-o » Nowoe

iy

— T Nyyme casweae e ?

o

Bpawmnnae

NrscTemTeraess paroce
robamrry

BosockoBble KIETKH KPUCT, PacoIOKEHHBIE B
aMITyJax MOJIyKPY>KHbBIX KaHAJIOB,
YYBCTBUTEJbHBI K YTJIOBBIM YCKOPEHUSIM.

Puc.18. Bocmpusitie TUHEHHOTO W YTIOBOTO

U3MEHEeHUAMU,).

0L Ll LTy PR
//
fopacnreas waerns
Ll Ly
Teno swnpamnens

Teno nannoweno
|
' |
< s

e

UPRCTRMTE SR RANSONN DTy T

BonockoBbIe KIETKH, pactoiOKEHHBIC B
MakKyJax npeaasepus (MaTOUKH 1
MEIIOYKa), OTCICKUBAIOT JTUHEHHBIE
JBUKEHUS TeJa U TIOJI0)KEHHUE T'OJIOBbI
OTHOCHUTEIILHO TeJa U 3eMJIH.

yckopenust (P. Illvuom, I Teec, 1985
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IIpunoxenue 16. MexaHu3M TPaHCIYKIMH CUTHAJIA B BOJOCKOBBIX KJIeTKAaX

A B B
A - Bouocross
JIETKA,
b - TlonmoxkurensHas
MEXaHHYeCKas
nedhopmanus;
B - OrpunarensHas
MeXaHHJecKas
nedopmarus;
I' - Mexanndeckas
YYBCTBUTEIBHOCTh
BOJIOCKOBOM KJIETKH;
' Do Jaa o A - QyHKuHOHATbHAs
gmc‘ i i NOJNSApU3 AU
P . ¢ BECTHOYIISIPHBIX
BOJIOCKOBBIX KJIETOK.

Kraunnes

Crepea
yunas

Bucoxni
K=

MATOXOHADHM
=80 mv
Annapat
0 : TonsLmm
nwema ! =

MaoTeu
KOHTaHI

Canane Ca® sxopat 8
Menwarop  KNETRY. BbISHIEAN
CREAHKE NYIDbKOB
C KNETOYHON MEM.

Cinac
amapanr
HOra K moary
HERpOHE

AKCOH n
AdebepeHTiai CTHOEMTaNE-
AKCOH i OTBRT

05

j—
Nepwimda K xinoyunay

é‘%ﬁifz&ﬁﬁﬁ floTangwan as o 05 1

Cuaiesna nysxa (um)

YHepz4ue CroHTasHas
MMMYRLCL AKTUBHOLTL
&6 48

Tunapianspuaaumd

[Lenonsipusaias

Moeswekye sacTote  CHIKEAME 43CTOTH
WMMYNbEos WMAYTEES

Boatyxnanus ToOMOKEHUE

Puc. 19. Mexanu3m npeo0pa3oBaHUsi CHUTHAJIa B BOJIOCKOBBIX KJIeTKax (Amnac no
@uzuonocuu. B 0yx momax. Tom 1: yueb. nocooue / A.I'. Kamxun, U.C. Kuceneea. — 2010. 408
c.. un.)

[Ipm crubGanum crepeolIMii 1O HaMpaBIEHHWIO K KUHOLMJIMM BOJIOCKOBas —KIIETKa
nenonspusyercss U B ap@epeHTHOM BOJIOKHE BO3HHMKaeT Bo3Oyxkaenue. [Ipu crubanum
CTepCOHI/IJ'H/If;I B CTOpPOHY OT KHHOLOWIMH BOJIOCKOBAasg KIICTKA THUICPHOJIAPUIYCTCA U
addepeHTHBIN pa3ps ocnabeBaeT WK IpeKpaaeTcs.

Taxxe kax Y BOJIOCKOBBIX KIJIETOK YJIWUTKH, MGM6paHa BGCTI/I6y.TI$IpHI>IX BOJIOCKOBBIX KIIETOK
¢byHKLIMOHANBHO Mossipu3oBaHa. Korzma crepeonminu crubaroTcss B CTOPOHY CaMOW JJTMHHOMN
PECHUYKHU (KI/IHOHI/IHI/II/I), BO3pPAaCTaCT KaTHOHHAsA IMPOBOANMOCTDH MCM6paHI)I BCPXYIIKH KIICTKH,
U BecTUOYJsIpHas BOJOCKOBas KieTka jenoyisipusyercs. I, HaoO0OpoT, NpH HAKIOHE
CTEPEOLWSINK B TMPOTUBOIIOJIOKHYKO CTOPOHY NPOUCXOJWUT THUIEPHOJsIpU3anus KiIeTku. 3
BOJIOCKOBOM  KJIETKM  TOHMYECKH  (TIOCTOSHHO)  BBICBOOOXKITAeTCs  BO30YXKIAIOIIMNA
Helipomeaunarop (riryramar Jubo acmapTar), Tak uTo ap(depeHTHOE BOJIOKHO, Ha KOTOPOM 3Ta
KJIeTKa 00pa3zyeT CHUHAIC, TeHepUPYET UMIYJIbCHYIO aKTUBHOCTH CIIOHTAHHO, IPU OTCYTCTBUHU
CHUTHAJIOB. HpI/I ACTIoJIIpu3anusd KICTKH YBCIIMYUBACTCA BI)ICBO60)K)ICHI/IC HeﬁpOMeleaTopa, u
yacToTa paspaga B ad@epeHTHOM BOJIOKHE Bo3pacTaeT. B ciiyuae rumepnosispusaiim,
Hao0OpOT, BBICBOOOXKIACTCS MEHbIIEe KOJIMYECTBO HEHpOMEAMaTopa, W YacToTa paspsiaa
CHIDKAETCs BIUIOTH JIO MOJTHOTO MpeKpalieHHsi UMITYIbCALlH.
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IIpnioxenne 17. @®yHKIMM NPOBOAHMKOBOIO H LEHTPAJBLHOIO OTAEJI0B BeCTHOYJISIPHOI
CEHCOPHO cHuCTeMBI.

Dyukyuu npoeooAUUX nymeil 6eCMUOYIAPHON CEHCOPHOU CUCIM EMbL.

Bo30yxxaeHne OT pelenTopHOM KIETKH uepe3 CHHanc mepenaércss Ha mnepudeprudeckuit
OTPOCTOK OUIOJISIPHBIX KJIETOK BecTHOYIsipHOTO ranrius (I HepoH) BO BHYTpPEHHEM CIyXOBOM
MPOXOJE, OT HUX IO LEHTPAJbHBIM OTPOCTKAM B MPOJOJTOBATHI MO3I K BECTHOYISPHBIM
sapam npogonroBatoro mosra (II metipon). 111 HelipoH pacnonaraercst B cieliupUUECKUX Sapax
Tanamyca. BectuOynspHble UMMIYJIbChl Yepe3 TajllaMyC MOCTYHAlT B clyXxoByio kopy (IV
HENPOH, LIEHTPAJIbHBIN OTAEN).

Bh1iensior 5 r1aBHBIX npoeKyuoHHbIX ces3eli BECTUOYIAPHBIX sAep MPOA0IroBaTOr0 MO3ra:
BectubynocnuHanbHbli IyTh (KOHTPOJIb TOHYCA MBIIIILL).

o Bectubymno-riia3oqBurarenpHblii MyTh (AKTUBHPYET MBIIIIBI TJIa3HOTO sIOOKa st
COXpaHEHHUs CTa0UILHOTO M300paKEHUS Ha CeTYaTKe).
o BecTtrOyno-Mo3xe4koBbIii TyTh (MH(pOpMAIuUs O IOJIOKEHUH Tejla B IPOCTPAHCTBE,

o0ecIieunBaeT PEryisiUi0 MBIIIEYHOTO TOHYCa BO BpeMs IepeMenieHus. YacTb BOJOKOH OT
BECTHOYJISIPHOTO TAHTJINS IPOXOJUT B MO3XKEUOK, HE MPEPHIBASACH B MPOJIOJITOBATOM MO3TE).

. JIeMHHCKOBBIN MYTh: OT BECTUOYIISIPHBIX s7ep K CIeNU(PUIESCKUM SIpaM Tajlamyca.

o BectuOyno-peTukynspHblil (K peTUKYISIPHON (pOpMAIIMU CTBOJIA TOJIOBHOTO MO3Ta).
DynKkyuonanbHoe 3HaAYeHue YKa3aHHBIX CBS3€H — aBTOMATHYECKUH KOHTpOJb (0e3 ydacTus
C03HaHI/I$I) PAaBHOBCCHUS TECJIa, PETYJIALUA MBIIICYHOI'O TOHYCA U KOOpAWHALIUA HBHX(GHHﬁ.
[loMuMO Ha3BaHHBIX MPOCKIMOHHBIX CHCTEM, CYIIECTBYIOT TECHBIE CBS3H  MEXKIY
BECTHOYJSIPHBIMU SIJpaMU M BETETATUBHOW HEPBHOM CHCTEMOW, KOTOpPBIE BBIPAKAIOTCS B
BECTUOYJIOBET€TATUBHBIX PEAKIHSIX CEPACYHO-COCYIUCTOH CHCTEMBI, JKEIIyJOYHO-KHIIECYHOTO
TpaKTa ©W OPYrux OpPraHoB. OTH CBSI3M 00ECHeYHMBaIOT BEreTaTUBHBIE KOMITOHEHTHI
BECTUOYIISIPHBIX peakLuii (TOJIOBOKPYKEHHE, Cep/ieOneHIe, TOITHOTA).
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Puc. 20. [IpoBoasmrie myTH BECTHOYISIPHOTO aHanu3aropa (Amaac no ¢usuonocuu. B 08yx
momax. Tom 1: yueb. nocooue / A.I'. Kamxun, U.C. Kucenesa. — 2010. 408 c.: un.)

1 - npenBepHO-CIMHHOMO3TOBOW MYTh; 2 MOJIYKPYXKHbIE IPOTOKH; 3 — IPEIABEPHBIN y3ei; 4 -
MPEIBEPHBIN KOPEIIOK; 5 — HUXKHEEe BECTUOYISIpPHOE sIpo; 6 — MeauallbHOE BECTUOYIISIpHOE
Aapo; 7 — JaTepaibHOE BECTUOYIApPHOE SApO; 8 — BepxHee BECTHOYISIpHOE sSApo; 9 - sapo
maTpa Mo3xkeuka; 10 - 3yduaroe sapo Mozkeuka;ll - MeauanbHBIA TPOJOJbHBIA My4oK;12 -
PO OTBOJSAIIEro HepBa; 13 perukynsapHas Gopmarus; 14 — BepXHAS MO3IKEUKOBAsE HOXKKA; 15 -
KpacHoe siapo; 16 sapo rnasoaBuratenbHoro Hepma; 17- sapo JapkmeBuua; 18 -
yedeBHIieoOpazHoe s7ipo;19 - tamamyc; 20 - kopa Oosbmoro Mo3ra(reMenHas n1oiis); 21 - kopa
00JILIITIOTO MO3Tra(BUCOYHAS JIOJIS).

DyHKuuu YeHMpPaabHO20 0MOe1a 6eCIMUOYIAPHOU CEHCOPHOIU CUCHEMDL.

OcHoBHasi BecTUOYJsIpHAsT MPOCKIIMOHHAS 30HAa B KOpPE MO3ra y 4eJOBeKa JIOKAIM30BaHA B
3aJIHEH YaCTH TOCTICHTPAIbHON M3BWIMHBI MEXY MEPBON U BTOPON COMATOBHUCIIEPAIbHBIMH
30HaMu. BTopas BecTuOynspHas 30Ha JIOKAJIM3YETCS B MOTOPHOW KOpE BIEPEIU OT HIIKHETO
yyacTKa UEeHTpalbHOM Oopo3apl. OmyiieHue paBHOBecus (OpPMUPYETCS HAa OCHOBAaHUHU
BOCTIPUATHS MH(POPMAIUH O MOJIOKCHHUU TeJla M TOJIOBHI B IPOCTPAHCTBE U cxeme Tenma. Cxema
Tela B TEKYLIUH MOMEHT CTPOUTCS Ha OCHOBE MHTerpauuu addepeHTHOM uHOpMALUU OT
opraHa paBHOBECHS U OT MPOIPUOPELETITOPOB CYCTABOB U MBIIII B COYECTAHUU CO 3PUTEIHHBIM
KOHTPOJIEM OpPHUCHTUPOBKH 4YEJIOBEKa B IPOCTPAHCTBE. TalaMOKOPTHUKAIbHAS IPOCSKIIHS
o0OecreunBaeT CO3HATENbHBIA aHAIM3 TIOJOKEHHS Tejla B TPOCTPAHCTBE W BOCHIPUSITHE
MepeMeIeHUH.

ASMXEeHMe rmaaa NRMXEHMe TNAa3s
-_——

neeas npasas

Hapy#Han HapywHan
nprmMas NPsAMan
MBILLLA MesLLULA

nesas
BHYTDEHHAR
npamMas
MbLILWLA

npasan
BHYTPBHHAR
nNpRAMas

Mbllua

nasoaswraransHoe

narepansioe
pecTubynsproe
AOpo

Hanpasnasne

ABseHns

HanpasneMe
NEMAEHNA

Me;m#nwoe
pecTubynsapuoe
Nesti NOPHIOHTANLMBIR Aapo NPassi rOPUIOHTANBHLIA
NONYXPYXHLIA Xanan NONYKPYXHLIA KaKan
Puc. 21. BectuOynookyiaoMopHbIil peduiekc (Amnac no ¢pusuonocuu. B 0syx momax. Tom 1:

yueb. nocooue / A.I'. Kamxun, U.C. Kucenesa. — 2010. 408 c.: un.)
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Korzna romosa Bpamaercst BJIEBO, CTUMYJIUPYIOTCS BOJIOCKOBBIE KJIETKH B aMIlyje JIEBOTO
TOPU30HTAJIBHOTO IOIYKPYKHOTO KaHana. HepBHBbIE MMIYJIbCHI CIENYIOT B COCTaB
BECTUOYIISIPHOTO HEPBA B BECTUOYJIIPHOE PO MPOAOIroBaToro Mosra. OTcrofa curHai uaer B
A0pO OTBOJAIIETO HEPBA, OTKYAA MMIIYJIbCHl HAMPABIAIOTCA K JATCPAIbHOM IPSIMON MBIIIIE
IJ1a3a, BbI3bIBAasi TOPMOKEHUE. 37ieChb 00pa3yroTCsl CHHAIICHl C BOJOKHAMH, UAYIIMMU K JIEBOH
JaTepaJbHOM NpsAMOW MbllIle (Hapy)KHas MblIINA TIJa3a). OTa MBIIILA, CIEA0BATENbHO,
TOPMO3UTCH.

Bropoii nyTh, uepe3 KoHTpanarepaibHoe n.abducens u ria3oJBUraTelibHble spa, BO30YykKIaeT
JIEBYI0 MEIMAIbHYIO Mbllny. ['y1a3 moBopaumBaercs BIpaBo. B TO ke BpeMsl UMITYJIbCBI U3
IIPaBOr0 TOPU3OHTAIBHOIO IOJYKPYKHOIO KaHajla HWHIUOUPYIOTCS (BOJIOCKOBBIE KIIETKH
W30THYTBl B  TUIEPIOJSIPU3YIOLIEM  HalpaBieHHWH). TOpMO3HBIM  MHTEpHEHPOH B
KOHTpaJIaTepaJlbHOM BeCTHOYJISpHOM siape uHruoupyerca. Takum oOpa3oMm, aKTUBHOCTh
HepelaeTcs U3 JIEBOrO BECTUOYIISPHOrO spa B 1paBoe n.abducens u K mpaBoi IpsSMOI MBIIIIIE,
KOTOpasi COKpallaeTcs U ABUTaeT MPaBblil I71a3 BIPABO.
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Ipuioxkenue 18. TakTWIbLHBbIE pelleNTOPDI.

A Toaasi Koxka

Oporosesmuil
e

Jumyepsuc

Cobcreenno
Ko

Hoakommait
caoil

Teabvna Kaerkn
Meiiccnepa Meprean

Ocstiareannni
MEHICK

B Opogomennas Koxa

Teanna Penentop
Hasnnn BOJOCHHOTO
doaauryiaa
Teabue
Pyggunn

Puc. 22. Hexotopbie BUIBI TAKTHIBHBIX PEHENTOPOB. A - JHIIEHHBIE BOJOC JIAJOHHU, CTOIIbI,
ryosl. b — MoKpeITast BoimocaMu Koa OCTaJIbHOM MOBEPXHOCTHU Tena. (Dusuonocus yenoeexka c
ocnogamu namoguzuonozuu: 6 2 m. T. 1 /noo peo. P. @. [[Imuoma, @. Jlanea, M. Xexmanua,
nep. ¢ Hem. noo peo. M. A. Kamencroii u op. 2-e u3o., ucnp., snekmpon. M.: Jlabopamopus

snanutl, 2021. 540 c.)

BI/IIILI TAKTHJBbHBIX PEHENITOPOB:

1) CBOOO/THBIE HEPBHBIC OKOHYAHUS

2) BBICOKOUYBCTBUTEIBHOE OCs3aTeNIbHOE Tenblie MeiiccHepa

3) nucku Mepkenst

4) pELenTopsl BOJOCSHOTO (OJUTHKYA (OTBETCTBEHHBI 32 OLIYIICHHS, BOSHUKAIOLIUE TIPU

JBIDKEHUH JTI0O00TO BOJIOCA HA TEJIE)
5) peuentops! Pydhdunn

6) Tenpna ITaunan
AganTamus K
A 1 MeieHHbBIE OueHb OBICTpBIC
MOCTOSTHHOMY bricTpeie (a3Hbie
TOHUYECKHUE (hazHbIe
aBJICHU IO
Tun peuentopos u ux Koska, HenokpeITast Bojlocamu
VIOKAJIU3AL U Jluck Mepkens Tensne MeiicHepa |Teﬂbue [Taynan
BonocucTeie yuacTku KOxu
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TakTuiIbHBIE JUCKH, [PerenTopsl

Tenpue [aunnum

okoH4aHUsS Pypdunu [BosocsHOrO

dommkyna
DYHKIUOHATIBHOE Peuentopsl naBnenus [Peuentopsl Bubpopenentopsr
Ha3HAYeHUe (MHTEHCHUBHOCTb) [IPUKOCHOBEHUS (yckopeHue)

(CKOpOCTB)
TakTWibHbIE OLIYLIeHUs 00YyC/I0BJIEHbI HATHYUEM:
1) YYBCTBUTEIBHBIX TAKTWJIBHBIX TOYEK — OMNPEAENEHHBIX YYaCTKOB KOXH, TJe
JIOKAQJIN30BaHbI TAKTUIILHBIE PELICTITOPHI.
2) MIPOCTPAHCTBEHHBIX MOPOTOB PA3THUYECHHUS] — MUHUMAJIBHBIX PACCTOSHHUI MEXIY IBYMS
TOYKaMH, KOT/Ia OHM BOCIIPUHUMAIOTCA KaK pa3JieibHbIC.
3) OJTHOBPEMEHHOTO MPOCTPAHCTBEHHOTO pazinnueHus (s KoHuuKa sA3bIKa, Ty0 ¥ MajbleB

1-3 mm; cimHa, wieun, 6eapa 50-100 MM) CBsA3aHO C INIOTHOCTHIO PEIICTITOPOB.
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IIpuno:xenue 19. [Iponpuopeuentopsl.

1) Mbviweunvie  6epemena -  PELENTOPbl  PACTSKEHUS — MBIIILBI,  [PEACTABIICHBI
nepugepudeckoi (MHTpady3anbHble MBIIICYHbIE BOJOKHA) M IEHTPAJbHOU (SAEepHAs CyMKa)
yacTsaMu. Pacnonaratorcsi napasuienbHO 3KCTpady3albHbIM MBIIIEYHBIM BOJOKHAM, SIBIISIOTCS
JaTYMKaMM JUIMHBl MBIIIIBI U CKOPOCTU H3MEHEHHs €€ JJIUHBl (CKOPOCTH YKOpPOUYEHUs).
WM HHEpBUPYIOTCS aKCOHAMH YMOTOHEHPOHOB.

2) Cyxoorcunvnvie opzanvl I'onpaxu — peuentopsl cyxoxwinid. [ununapudeckue wiu
BEpETEHOOOPa3Hble CTPYKTYPhl JUIMHOW 1 MM, HaXxoAsTCAd B MECTE€ COCIMHEHMs CYXOXKHIHUM C
Mplmamu. Korjga Mblma cokpamjaercs, OHa pacTATMBAEeT CYXOXKWIME. OTO pPacTsKEHUE
negopMHUpyeT KOHLEBble pa3BeTBiIeHUA lb akcoHa, moaxoxsuieMy K opraHy [oabmxu, 4to
CHOCOOCTBYET OTKPBITHIO Ha MeMOpaHe UYyBCTBUTEIBHOTO HEHMpOHAa KAaTHOHHBIX KaHAJOB. B
pe3yibrare lbakcoH aenonspusyercs, U B HEM, a 3aTEM U B OCTAJIbHBIX HEPBHBIX OKOHYAHMSX
CEHCOPHOT0 HEWpOHA BO3HHKAET HEPBHBINH MUMITYJIbC. UyBCTBUTENIbHBIE HEHPOHBI BO30YKIAIOT
TOPMO3HBIE MHTEPHEHPOHBICIIMHHOTO MO3ra, KOTOPBIE 3aT€M TOPMO3AT COOTBETCTBYIOIME
JIBUTaTEJIbHbIE HEHPOHBI, YTO MPEJOTBPAIIAET NEPEPACTSHKEHUE MBILIIIBL.

3) Peyenmopuvl cycmasog: xonueBble opranbl Pydpdunu, tenpua Ilaumnu, cBoOomHBIE
HEPBHbIE OKOHYAHUSI HEMHUEIIMHU3UPOBAHHBIX BOJIOKOH, CYX0XKUJIbHBIE opransl ['onbmku. JlaroT
UHGOPMALIMIO O TOJIOKEHUM CYCTaBa, HAIPAaBICHUM M CKOPOCTH JBIKEHUsS Tena. Da3Ho-
TOHUYECKHE PEHENTOpPhl: P CTUOAHUM W pa3rHOaHWM YMEHBIIAIOT M yBEIHMYMBAIOT YacTOTY
UMITyJIbCALlUH.

Haperan
CTECH

JkcTpadpyzanuhisie
MEILLUEYHBIE BONOKHA

Apdegentroe -
BONCKHO
rynne I

Agdepenioe
BONDKHQ
rynne fa

Dya0TOPHLIE OKIHIHUA

JreTpachysansHee
MEWLEYHNE BON0KAG

WXOHANNE

Cratusacxoe

-3hdepeniHoe
BOMOKHO

Duramuseckoa
y-Sdhpepanrroe
BONOKHO

AddepenTHoe
BONOKHO
rynnes ia

rynnes Il

WHTpadysanshoe
®) MblLUEHHOS

_J BOROKHO ¢ AfepHoR
CYMKOR

MnactwH4aros

- OKDHYaHHE
: 2 WHTpadysansHoe

(=0 DO OGS OO0 ) Fonoro o anepron

Crenoweecs y-okcHyanie  MepBUYHOS CKOHYAMAE  BIODUYHOS CKOHYARME YanouKkon
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http://ru.wikipedia.org/wiki/%D1%81%D1%83%D1%85%D0%BE%D0%B6%D0%B8%D0%BB%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%BA%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D0%BC%D0%B1%D1%80%D0%B0%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%BA%D0%B0%D1%82%D0%B8%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%B0%D0%BA%D1%81%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81
http://ru.wikipedia.org/wiki/%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD

Puc. 23. CeHcopHBIE pELENTOpPbl, OTBETCTBEHHbIE 3a BbI3BIBAHUE CIHUHAIBHBIX
peduekcoB(Kamkun, Kucenesa, 2010). A - cxema MBIIICYHOrO BepereHa. b -
uHTpady3aJbHbIE BOJOKHA C SACPHONH CYMKOM M SIEpHOW LENOYKOW; WX CEHCOpHas U
JBUTAaTeNIbHAs UHHEpBalMs. B - H3MeHeHUs 4acTOThl UMITYJIBCHOTO paspsiaa adhdepeHTHOro
AaKCOHa MBILIEYHOT0 BEPETEHA BO BPEMsI YKOPOUEHHS MBILIIBI (IIPU €€ COKpalleHuu) (a) u
BO BpeMs YIJIWHEHHs MbIIIEI (pu ee pactsokeHun) (06). B1 - Bo Bpemst cokpaineHus
MBIIIIBI HAarpy3Ka Ha MBIIIEYHOE BEPETEHO YMEHBIIAETCS, IOCKOJIbKY OHO PAaCIIOJIOKEHO
napauieIbHO OOBIYHBIM MBIIIEYHBIM BOJOKHAM. B2 - MpH pacTsSyKEHUU MBIIIIBI MBIIIEYHOE
BEPETEHO yJUIMHsETcA. P - peructpupyromas cucrema.

81



Ipunoxenune 20. KoxHasi TepMopenenius. XapakTepHCTHKA TEMJIOBBIX M X0J0J0BBIX
TepMopenenTopoB. Tonnyeckas u paznyeckass aKTUBHOCTH TEPMOPELEeNITOPOB.
Paznnuator 1Ba Buga TEPMOPELENTOPOB. Meniogvle U X010006ble peuentopel. Kpome koxu
TEPMOPELIETITOPbl PACHOJIOKEHbI Ha BHYTPEHHUX OpraHax, a TakKe HUMEIOTCS LIEHTpaJbHbIE
TEPMOUYYBCTBHUTEIIbHbIC HEUPOHBI TUIIOTAJIAMYCA.

TepmopeuenTopsl (CBOOOJHBIE HEPBHBbIE OKOHYAHMS) BBIMOJIHAIOT CIEAYIOMINE (DYHKIUU:
pearupyloT Ha HM3MEHEHHME TEeMIMepaTypbl W YYacTBYIOT B PEryJALMM TeMIEpaTypbl Tena.
CymiecTByeT TeMIepaTypHbI JAMana3oH, B KOTOPOM IIPH TIOCTOSIHCTBE TeMIIEpaTypHOTO
CTHUMYyJa Mbl HE OLIYIIaeM HM TEIUIa, HU X0J0Ja. DTO TaK Ha3blBaeMasl Heumpaivhdas 30Hd, B
KOTOpPOM TeMIlepaTypHas 4YyBCTBUTEIBHOCTh IOJHOCTBIO aJanTHPOBaHAa, a TEIJIOBbIE U
XOJIOJIOBBIC PEIENTOPhI paboTaloT B pekuMe (OHOBON uMIynbcanuu. JlJis ydacTka KOXH,
pasMepoM 15 cM? 1uana3oH HEHTPATBHOTO OIIYIIeHHs cocTaBiset ot 30 10 36 °C.
OmauuumenvHule c80UCMBA MEPMOPEYENMOPOE KOICU.

. [locTrosiHHas mepenaya HEPBHOIO MMIIyJbCa C 4acTOTOM, HPONOPLHMOHAIBHON
TEeMIIepaType KOXKHU (CTaTUUYECKask pPeaKiius)

. Pe3koe M3MeHEHUE YacTOThl T'€HEpalluy MMITYJbCa NP MOBBIIIEHUHM WIM HNOHUKEHUHU
TEMIEPATYPbI KOKHU (IMHAMUYECKasi peaKItsl)

. HedyBCTBUTENBHOCTD K JPYTUM pa3pa)kKUTEIsIM, KPOME TeMIepaTypHbIX (OTHOCUTCS K
kosbam Kpaysze u renpuam Pyddunn)

. [eneparust OOJIEBBIX OLIYIICHHUIT P MOBBINICHHOW\IOHIKEHHO TeMIepaType

Xonodoswie: (koH1IEBBIE K0IOBI Kpayse) - pacnosiokeHbl B HEKOTOPBIX CIIM3UCTHIX 000J0YKaX, B
HOBEPXHOCTHOM, HJIM COCOYKOBOM, CJIO€ JAE€PMBI, B SI3bIKE CPEU MBIILIEYHBIX BOJIOKOH. HepBHbBIE
BOJIOKHA MuenuHm3upoBanHble. Hmxe 30°C mo Mepe cHuKeHMS TeMIepaTyphl YCHIMBAIOTCS
OTBEThI XOJIOJIOBBIX PELENTOPOB, AOCTHras Makcumyma npu Temmeparype 17-26°C (y pa3HbIX
PEIenTOpOB), TIOTOM yMeHbIIaeTcss U npu Temmneparype 12°C mX akTMBHOCTH paBHA HYIIIO.
Haubonpias 4yyBCTBUTENBHOCTh XOJIOJOBBIX TOUEK oOHapykeHa Ha smne (16-19 na 1 CMZ),
TEIUIOBBIX TOUEK HA JIULIE HET.

Tennosvie:(Tenbua Pypdunn) - ux 3HauUUTENbHO MeHbIIE. PacrosokeHsl OHM B COOCTBEHHO
JepMe.

BonokHa HeMHenuHU3HpoBaHHKIE. TemmoBsle penentopsl Momyar o + 37° C, mocne yero ux
aKTHBHOCTH ObIcTpo pacteT 10 43°C (max), m 3arem pesko mamaer. IIpu TOBBHIITEHHH
TEMIIepaTypbl OPOT pa3IpaXKeHUs JJIs Terja yMEHbIIAeTCs.

Crneunduueckne TEpMOPELENTOPbl KOXHM NpPU IOCTOSHHOM TemmepaType Tella TOHHUYECKH
pa3zipaxkaroTcsi — cmamuyeckas peakyus. 1Ipu M3MEHEHHM TeMIlEpaTypbl YacTOTa pPa3psoB
MEHSIETCS] — OUHAMUYECKASI PeaKYUsl.

TemmneparypHble TpeAeabl JUHAMUYECKON YyBCTBUTEIBHOCTH TEPMOPELENTOPOB OTINYAIOTCS
OT TaKOBBIX JUIsI CTaTHMYECKON TeMmmeparypbl. Hampumep, npu OXJaXJI€HUU KOXKHU HUKE
MakcuMyMma cratudeckoil wummynscaimu (17°C) nuHamuueckas dYacToTa HMIYJIbCAllUU
XOJIOJIOBBIX TEPMOPELIENITOPOB MOBBIMIAETCA. 3a NpelelaMd HEUTpPaJbHON 30HBI Ja)Ke MpHU
MOCTOSIHHOM TeMIepaType BO3HMKAIOT YCTOMUYMBBIE TEMIIEpaTypHbIE OIIYIIEHUs, CBSI3aHHBIE C
YBEJIMYEHUEM HUMIYJIbCALUM OT TEPMOPELENTOPOB 8 CMAYUOHAPHOM pedxcume, TPU ITOM
a/IanTalluyd TEPMOPELETITOPOB HE MPOUCXOAUT (HapUMep, HOTH MOTYT MEP3HYTh YacaMH).
OurynieHusi, NOsSIBJISIIOLMECS] PU U3MEHEHUH TeMIlepaTypbl KOKH, 00yCJI0BJIeHbI:

1) McXOoHOM TemmepaTypoit koxku (¢ 33°C cmmkaerca mo 32° C — xomoxm, ¢ 31° C
noseimaercs 10 32°C — remo).

2) CKOPOCTBIO M3MEHEHHs TEMIEpPaTyphl KOKH (eciy mpesbimaer 6°C/ MuH., BIHSET Mo,
IIPU CHUKEHHH CKOPOCTH — 00a opora pacTyr)

3) IO KOXH (IPOCTPAaHCTBEHHAsI CyMMAIls B HEPBHBIX LIEHTPAXx)
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http://ru.wikipedia.org/wiki/%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81
http://ru.wikipedia.org/wiki/%D0%B4%D0%B5%D1%80%D0%BC%D0%B0

I[punoxenne 21. bBoseBas  4YyBCTBHTEJbHOCTb. Buabl  HouuuentopoB  (As-
MEXAHOHOUHUIENTOPbI W NMOJAMMOJAJbHbIEe C-HomuuenTopbl). MexaHu3M 4yBCTBa 00JIH.
Buast 6o, KoMmnoneHThl 6014, DYHKIUOHAIBbHAS XapaKTePUCTHKA OBICTPOil ©
MeIJIeHHOH 00J11.

Hoyuyenyuss — BOCTIPUATHE CTUMYJIOB, BBI3BIBAIOIINX OIIYIIICHHE OOJIH.

DYHKYUSL HOYUYENMOPOSB.

- CUTHAaJIbHAs

- MOOWIJIM3AIINS 3aIIUTHBIX CHJI- TIOBPEKIAFOIIASL

Tunwl 6onesvix peyenmopos:

1. MeXaHOHOIMIIENTOPbI U MEXaHOTEPMHUYECKHE HOUMUIENTOPhI Ad-BOJIOKOH PEarupyroT
Ha CHJIbHBIC MEXAaHUYECKHE U TEPMHUUCCKUEC PA3APAKUTEIIN, IPOBOAAT OBICTPYIO MEXaHHUYECKYIO
U TEPMHUYECKYIO 00Jb, OBICTPO aIaNTUPYIOTCS; PACHOJIOXKEHBI NMPEUMYIIECTBEHHO B KOXKE,
MBIIIIAX, CYCTaBaX, HAIAKOCTHHIIC; X addepeHTHbIE HEHPOHBI MMEIOT MAallbie PElCNTUBHBIC
noJs (6vicmpast 601b).

2. [MosmcencopHbie HOIUIENTOPBI C-BOJIOKOH PearupyroT Ha MEXaHHIECKHUEe, TEPMHUCCKUC
U XMMUYECKHE Pa3ApakUTEeNH, MPOBOIAT MO3HIOK IJI0X0 JOKAJIM30BaHHYI0 00JIb, MEIJICHHO
ananTupyrTces; ux ap@epeHTHbIC HEHPOHBI HMMEIOT OOJBINNE PEIEHTHBHBIC MO (MedIeHHAs
60b).

Bonesvie peyenmopwi 6036ysrcoaromes mpems 6u0amu pazopaxcumeneii.

1. MexaHndeckne pasIpaXMTENH, CO3JAlolMe jaBleHue oOonee  40r/mMm?  mpm
CIaBJINBAHUH, PACTSKCHUH, CTHOAHUH, CKPYIHBAHHH.

2. TepMuUecKie pa3ApaXKUTENN MOTYT ObITh TemnoBbIME (> 45°C) m xomomoBeiMm (<
15°C).

3. XUMHUECKUE Pa3IPAKUTEIH (ae02erbl), OCBOOOKIAIONIUECS U3 TIOBPESIKIACHHBIX KIETOK
TKaHEW, TYYHBIX KJIETOK, TPOMOOIIMTOB, IUTa3Mbl KPOBM M OKOHYAHHWHA HOIUICHTHBHBIX
HeiiponoB. OHK U3 HUX BO30YKaarT HouuuenTopsl (K, cepoToHuH, rucTaMuH, OpaJ iKUHKH,
AJl®), npyrue ceHCHOMIH3UPYIOT UX.

CymectByeT 3 THIA aNroOreHOB: mKaHegvle (ALETUIXOIWH, CEPOTOHWH, THUCTaMUH,
MPOCTOTJIAHINHBI)  HEMOCPEACTBEHHO aKTHBHPYIOT CBOOOJHBIE HEPBHBIC OKOHYAHWS,
nnazmenHvle (OpaIVUKWHUH, KaJUIUIUH) CEHCUTU3UPYIOT HOIMIENTOPBI; U 8bl0eNsdowuecs u3
HEepPeHbIX OKOHYAHUll (TaXWKUHUHBI - BEIIECTBO P) MEHCTBYIOT HAa PEIENTOPHl ITUX IKE
OKOHYAHUH, BBI3bIBAsI TEHEPAIUIO UMITYJIHCOB.

Ceoticmea 60one8biX peyenmopos:

- BBICOKHI TIOpOT BO3OYXKIEHHS, 4TO 00ECIeunBaeT MX OTBET TOJIHKO Ha Ype3BbIYAIHBIC
pa3IpaKuTeNH,

- IJI0X0 aAANTUPYIOTCS K UTUTENHHO JEHCTBYIOIIUM Pa3ApaKUTEISAM;

- CHIDKCHHE TTOPOTa MX Pa3ApaXKCHHs TPU MHOTOKPATHOW WM JUTUTCILHOW CTHUMYJISIIHH
(runepasnresus).

KommnoneHnTsl 00J1m:

- CeHCOpHBII KOMITOHEHT, BOCIIPUHUMAETCS KaK OIIyIlIEeHHUE.

- AddexTUBHBI KOMIIOHEHT, SMOLIMOHATIbHAS OKpacKa 00JIH.

- BereratuBHBIN KOMIIOHEHT, COTIPOBOXKAAETCA U3MeHeHneM Al, mynbca, puT™Ma JbIXaHUS
 TIp.

- JlBurarenpHbIi  KOMIIOHEHT, COMPOBOXKIAETCS  MBIINICYHBIM  HANpPSDKEHUEM WU
pedaexkcamu u30eraHus.

Teopumn 60.1u:

1) Teopuss cneyuguunocmu: ©O0db - 3TO HE3aBHCHMOE OIIYIICHHE CO CBOUMH
COOCTBEHHBIMH PEIENTOPAMU, TPOBOASIIMMU TMYTSIMH U HEPBHBIMH IEeHTpamu. boreBbie
CTHUMYJIBI BOHUKAIOT B 00JIEBBIX TOUKax. X ropa3mgo Oosblie, 4eM TaKTHIbHBIX 9:1.
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2) Teopusi unmencusnocmu u pacnpedenenusi umnyavcos (patterntheory). Teopus ucxoaur
U3 TOr0, YTO MHOKECTBO IMOBPEKIAIONIMX CTHUMYJIOB HE COBMECTHMO C HOIMIICITOPAMH,
COOTBETCTBEHHO, MCKJIIOYAET HAINYHE OOJIEBBIX PEIENTOPOB U CIEHU(PHUUECKUX MPOBOSAIINX
nyteid. CornacHo 3Toi Teopuu, 00JIb BOSHHKAECT TOTJA, KOTJAa MHTEHCHUBHOCTb CTUMYJISLIUU
HU3KOIIOPOrOBBIXMEXAaHO- U TEPMOPELIENITOPOB IIPEBBILIAET OIIPEIEICHHBIN YpOBEHb. B nanHOM
Clly4ae CTUMYJbl BbI3BIBAIOT BBICOKOYACTOTHBIE BCIIBIIIKH HMITYJIbCOB HHU3KOIMOPOTOBBIX
PELIENTOPOB.

3) Teopusi sopommnoco konmponsl965 r. (Men3ak u Yosmr). Teopust BOPOTHOT'O KOHTPOJIS
CHEeUMATbHON TepepabOTKM HOUMIENTUBHOW HHGOPMAIMM TJIACUT, 4YTO TOPMOXKECHHE
HOLIMIICTITUBHBIX  [IEHTPOCTPEMHUTEIbHBIX HEWPOHOB 3aJHUX POrOB CIMHHOIO  MO3ra
00yCJIOBJICHO BO30YXKJICHHEM TOJICTHIX HEHOIMLENTHBHBIX a(depeHToB (BOpoTa 3aKphITH). A
UX aKTHBAIMs — BO30YK/I€eHUE TOHKUX HOLMIIETITUBHBIX adepeHToB (BopoTa OTKpPbITHI). Takoe
TOPMO)KEHHE TEHEpUpYyeTCs B HEHWpPOHaX CTYJEHUCTOIO BEIIECTBA CIMHHOIO MO3ra u
o0OecrieunBaeTcs MCKIIOUUTEIBHO TMPECUHANTUYECKUM TOPMOKEHHEM TOHKUX addepeHToB.
Bropoii mocrynar riacuT, 4YTO CHUHAJIbHBIE TOPMO3HBIE MEXAaHU3MbI KOHTPOIUPYHOTCS
HUCXOSIIMMU TOPMO3HBIMU cHcTeMaMu. Hanmuume Takux CHUCTEM J0Ka3aHO BO BCeX
COMATOCEHCOPHBIX CHUCTEMax. 3aciyra Teopuud B OOOCHOBAHHWU MOAYJISIIMM HOLMILIENITUBHBIX
BXOJIOB B CIIMHHON MO3T U HUCXO/SIIUX BIUSHUMH.

IIpoBoasinue NMyT HOUIENTHBHON CHCTEMBI:

LlenTpanpHble BOJOKHA HEHpoHOB 1- u 2-ii rpynm (GOPMUPYIOT BOCXOJSIINE TPAKTHI
(cnunomanamuyeckuil, cnUHOPeMUKYIAPHLIN N CRUHOME3eHYeparuyeckuil), OCYIIECTBISIOINE
NPOBEJCHNE HOUUIENTUBHBIX CHUTHAJIOB K Pa3jMYHbIM OTAelaM TOJIOBHOTO MO3Ta.
CrimHOTaNmaMU4ecKuii TPakT o0pa3yloT aKCOHBI, HEHpOHBI KOTOphIX Jnexar B [, V-VII
IUTACTHHAX CEpPOro BellecTBa 3aHero pora. [locne nepekpecta B mepeaHeit komuccype BOJIOKHA
NEPEXO0IAT Ha MPOTUBOIIOJIOKHYIO CTOPOHY CIIMHHOI'O MO3Ta U B COCTaBE MEPEIHEIaTePaIbHOIO
KaHaTUKa MOJHUMAIOTCS BBEPX U OKAaHUYMBAIOTCS B siipax Tajmamyca. HeocnmHoTamamuueckui
TPaKT 00pa30BaH CIUHOTAIIAMHUYECKUMH aKcOHaMH ((hUIOreHeTHYecKu Oosiee MOJIOJON MYTh).
[TaneocnuHOTanaMu4eckuii TpakT ((uioreHeTHyecku Oosiee CTapblil) — HENpPsSMOW MyThb OT
COMHHOTO MoO3ra K TajJjaMmycy (BKJIOYas CIHUHOPETUKYJIOTAIAMUYECKYIO  CHUCTEMY).
HouunenTuBHbIM ~ HEHpOHaM  CIHMHOTAJIaMUYECKOTO TpakTa MpUIaeTcss 3HadyeHue B
(GOpMHUPOBAHUM  CEHCOPHO-IUCKPUMUHATUBHOIO KOMIIOHEHTa 0o0yid, 00ecreynBarouiero
BOCIIPHSATHE MeCTa M XapaKkTepa MOBPEkKAECHUS.
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2. HACXOARUME HOLMUENTHBHLIC NyT
(B OCHOBMOM TOPMO3HBE)

1. BOCXOAAWME HOLWUENTHBHBLIE NyTH

cpeaHun
Tanamyc

narepanbHbiv
Tanamyc
rmnoTanamyc

KOXa nviia
v porosuua
T —— -
A~ l\(‘MlpaI_lebu:i
cepbivt CNon

HOUMLLENTOPN!
C-BONOKHO
AD-BONOKHO //\ A )

TPOVHUHHBLIN x
e s ANPO

MOTOAKCOM Bonbworo
wea

CNUHOTANAMAYECKUA -

NatepanuHan
PeTUEYNAPHARA
GOpPMALR

- MENANG -
/ HAH PeTA-
vy nipHan

(T

KOXa Tynosuua

W KOHEYHOCTen

e il 1paxt
3 N

HOUMUENTOPb!

COrMenTHO
uHIhrposanme
(A DhepenTnl)

ET——
Ad-BONOKHO
C-BONOKHO

cumnarmiec- .
KM AKCOM ngaratenbHuiv

Puc. 24. Bocxoxasimue ¥ HHUCXOJIANINE HONMIeNTUBHBIE myTH.(I atimon, A.K. Meouyunckas
Quzuonocus / A.K. Iaiimon, [[oc.O. Xoan / Ilep. ¢ amnen.; Iloo peo. B.H. Kobpuna. — M.:

Jlozocgpepa, 2008. — 1296 ¢ . un.)

C AS BonokHa,
CnuHro- NPOBOAALLMEe
MO3roBol — 2= CUrHans
Heps 6uicTpoit Gonu
Jluccayapa
vil
X v
Kpaesas
NNAacTuHa
XenammHosHan BonoxHa,
cybeTaHupa MNepepneboxosoi "POBOAALME
nyTh CHrHansl
MEUIEHHOI
6omm

Puc. 25. [lepenaua curnanoB ObICTpoOi (OCTPOil) U MEATICHHOH (XpOHUYECKON) 60N B CIMHHOM
MO3T ¥ Yepe3 HEero B roJIOoBHOU MO3T. (I atimon, A.K. Meouyunckasn guszuonoeusn / A.K. I'atimon,
IDic.D. Xonn / Ilep. ¢ anen.; I1oo peo. B.U. Koopuna. — M.: Jlococgpepa, 2008. — 1296 ¢ .: un.)
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I/ICCJIGI[OBEIHI/IH HOCICAHUX JICT C HMCIIOJIBb30BaHUCM 15T YCTAHOBUJIM, YTO HCKOTOPLIC 30HbI
KOpBI AKTHUBHUPYIOTCA, KOrga 4YCJIOBCK HCIBITBIBACT 6onp. B umcime 3tMX 30H @ —
COMATOCCHCOpHAsA Kopa, NICpCAHAA MOACHAA U3BUJIMHA U OCTPOBKOBAA 30HA KOPBLI.

K comaroceHcopHbiM 0bnacTam

NNACTUHYATHE
aapa
BenTpobazanbHbin
KOMMNEKC W 331118
rpynna saep
Bonokxa
6uicTpoit 6onm Bonokxa
MEANIeHHOM
6onm
PetukynapHas
dhopmauus

Boneswie TpaxThl

Puc. 26. [lepenaga OOJEBBIX CHTHAJIOB B CTBOJI MO3Ta, TaJlaMyC W KOpPY OOJBIIOrO MO3Tra I10
YT MPOBeEeHUs ObICTpOit (ocTpoit) 60K U MeUIeHHOH (XpoHuyeckoit) 6omnu. (I atimon, A.K.
Meouyunckas ¢uszuonocus / A.K. Iatimon, [oc.O. Xonn / Ilep. ¢ anen.; 100 peo. B.U. Kobpuna.
— M.: Jlococgpepa, 2008. — 1296 c .. un.
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[puioxenue 22. CTpyKTYpHO-PYHKIMOHATbHASL XapAKTEPUCTUKA AHTHHOUWIENTUBHOI
CHCTEMBI.

AHTUHOIMIICTITUBHAS CUCTEMa — 3TO JHIOTCHHAsI CUCTEMa KOHTPOJIS U TIOJABJICHHS 0OJIEBBIX
omrymenuii. Mepapxudeckass COBOKYIHOCTb CTPYKTyp Ha pasnuuHbix ypoBHsix I[HHC c
COOCTBEHHBIMH HEHPOXUMHUSCKUMU MEXaHU3MaMH 00€CTIeYuBaET Psill PyHKITUH:

1. OTpaHUYHUTENIbHAS (CHIDKEHHE OOJICBBIX OIMYIICHHH)

2. uHpopmannonas (nuddepeHnupoBka 60IEeBbIX 1 HEOOIEBBIX CTUMYJIOB)
3. npeaynpexaaronias (3anuTHas)

4. yCTaHOBJICHHE TIOpPOra 00JIE€BOI YyBCTBUTEIILHOCTH

AHTHHOUHMIENITUBHbIE MEXaHU3MBl.

Cnunomo3206blil (CpouHbLL) MexaHu3mM AKTUBEH TpH clia0oii 00 3a CYET KOHKYPEHTHBIX
nepudepruyeckux BIUSHUN HOLUMUENTUBHBIX M HEHOIMIENTUBHBIX CTUMYJOB Ha HEWPOHBI
3aJHUX pOrOB CIHHMHHOrO Mo3ra. llpu geiicTBuM 0Ooiee CHUIBHOTO HEHOIUIIETITUBHOTO
nepudeprudeckoro pasapaxkuTesis OJIOKUpPYeTCs NpoBeleHHE OONEBbIX HMIYJIbCOB Yepe3
aJipEHEPTrUYEeCKUE CUHAIICHI.

Cmeonoevlii  (Kopomkooeiucmeyouwjuil) HeUPoOHHBIII MEXAHU3M. 32 CUET TOPMOXKECHUS
BOCXOJSIILIEr0 NIOTOKA O0JIEBBIX MMITYJICOB Ha YPOBHE CIIMHHOTO MO3ra M Bble. Hucxondiue
BIIMSIHUSI HEMPOHOB sijpa 1IBa, ceporo BemiecTBa CuibBHEBAa BOAOINPOBOAA M PETUKYISIPHOU
dopManuu AEUCTBYIOT Ha KEJIATUHO3HYIO CYOCTAHLMIO CIMHHOIO MO3ra OIPaHUYUBAIOT
HOLMUENTUBHIO UMITYJIbCALIMIO HA BBIIIENIEKAIINE CTPYKTYPbI TOJJOBHOTO MO3ra.
Tunomanamuueckuii (OnumenvHulil) MeEXAHUIM: AKTUBUPYETCS TIPU JUTUTEIBHOW OOJIH.
['unoranamMuyeckue  SIOTEHHBIE  OMUAThl  (SHKeQaIuHBI, AHAOPPUHBIL,  JUHOPHUHBL,
HEeOHKe(aTMHBI) B3aMMOJEHCTBYIOT C ONUOWIHBIMH pPEIENTOpaMH 5 THIIOB, OKa3bIBAET
HUCXOJAIllEe AHTUHOLMIIENTUBHOE TOPMO3HOE BIIMSHHUE HA CTBOJIOBBIE W CIMHOMO3IOBBIE
CTpyKTypbl. KpoMe Toro, TopmMo3utcs BCXOASIUN MOTOK OOJIEBBIX MMITYJILCOB Ha Tanamyc. B
COBOKYITHOCTH C JIMMOWYECKOM CUCTEMON 00eCcreynBaeT SMOIIMOHATIBLHYIO OKpPacKy OO0Ju.
Kopkoeviii  (monuueckuit) mexanuzm. OpoHTANBbHAsT KOpAa IIOCTOSIHHO  aKTUBHPYET
AHTUHOLMIENTUBHBIC HUCXOSIINE TOPMO3HbBIE BIUSHUSA, JaKe MPU O0TCyTcTBUM OomH. JloOHas
KOopa 00ecreyrBaeT OCMbICIEHHE 00U, U BO3MOXHOCTb IIOJIFOTOBUTHCS K €€ JIEHCTBUIO.
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NepuBeRTPUKYNIpHLE
AApa

Cepoe BewWwecTso
BOKDYT BOAONPOBOAA

Bogonposon
CpenHui Mo3r

SuxedanuHepruvecme
oy
Yersepruii Mocr

RETHr R Bonbwoe sapo wea

MpoponroBarsi moar

CepoToHuHepryeckme
HEUPOHDI

boneswe BONOKHA

Jrkedanuepruveckue
HEMPOHLI

MpecvHanTuyeckoe
TOpMOXeHue Gonu

Nepeaneboxoson
COMATOCEHCOPHLI TPAKT

Puc. 27. O6Ge30onuBaroniasi cCucTeMa TOJOBHOTO MO3ra W CHUHHOTO Mo3ra. (I aumon, A.K.
Meouyunckas ¢puzuonoeus / A.K. avimon, [oc.D. Xonn / Ilep. ¢ anen.; I1oo peo. B.U. Koopuna.
— M.: Jlococgpepa, 2008. — 1296 c .. un.)
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IIpunoxkenue 23. OcHOBHbIe NYTH TPOBedeHHSI COMATOCEHCOPHOIi addepeHTauum B
LHEHTPAJbHYI0 HepBHYIO cucTeMy. CoMaToCeHCOpPHbIE NPOCKIHUOHHBbIC 00JIACTH B KOpe
00JIbIIMX MMOJIYIIAPHIA

Penentopamu BUCLIEpanbHON CEHCOPHOW CUCTEMBI SIBIISIOTCSL UHIMEPOPEeYenmopbl.

Buasl uHTEpOpEnenTopoB:

1) Mexanopeyenmopsl — pearupyroT Ha U3MEHEHUS JaBJICHUS B IMOJIBIX OpraHax U cocyjax,
WX PACTSKEHUE U CKATHUE;
2) Xemopeyenmopbl — pearupyroT Ha MU3MEHEHHE KOHIEHTpPAllMd XUMUYECKHX BEIIECTB B

TKaHSX OpraHu3Ma (BblJIEJICHUE OMOJIOTMYECKHM AKTUBHBIX BEIIECTB, U3MEHEHUS COJCPKAHMS
KHCIIOpO/1a, YTIIIEKUCIIOTO ra3a, IpOTOHOB, U IIp.);

3) mepmopeyenmopsl — BOCHPUHMMAIOT H3MEHEHHs TeMIEpaTypsl BO BHYTPEHHHX
OpraHax, y4acTBYIOT B TEPMOPETYJISLHUN
4) HoOYuyenmopbl.

DYHKIHUU COMATOBHCIEPATIHLHOW CEHCOPHOH CHCTEMBI:

1. Pednekropnas  (Oecco3HaTenpHasl) PEryislys — HPOIECCOB, MPOTEKAKIIUX  BO
BHYTPEHHUX OpraHax; 0ecCco3HaTeIIbHBIC PETYISATOPHBIC MPOLECCHl MOKHO OIIYIIATh KOCBEHHO
1o ux 3 dexram.

2. ®opmupoBaHue HeCIeNU(YUIESCKUX OUTYIIEHUI 00IIeT0 CaMOYyBCTBUSI.
3. dopmupoBaHue creUPUUECKUX, OCO3HABAEMBIX OLIYIIEHHUI rojao/a, Kaxxabl.
4. @opMHUpOBaHME KOHKPETHBIX JIOKAJIbHBIX  OILIYIIEHUH, HAIpUMeEp, OUIYLICHHE

pacTAXKEHUSA MOYCBOI'O ITY3bIPA, HOTpC6HOCTI/I B MOYCHUCITYCKAaHUH, UJIN 6oumu.

DOYHKIUHN NPOBOASIIMX NYTEil COMATOBUCHEPAIbHOI CEHCOPHOI CHCTEMBI

Tunsl
Cxopoctb NPOBe/IeHUs
Tun peuenropa Crumyn a(pepeHTHBIX
B030y:K1eHus (M/ceK)
BOJIOKOH
MexaHn4ecKui Mexannueckuit A, AP 2-30 (MUETMHU3UPOBaHHBIC)
Mexanorepmuueckuii [MexaHn4eckuili u A 2-30 (MUETMHU3UPOBAHHBIE)
TEPMUYECKHI
[lotumonaabHbIN MexaHn4ecKni, C <2 (HEMUETMHU3UPOBAHHBIE)
TEPMUYECKUA U
XAMUYECKHI

Ilpogedenue umnynvbcoe om peyenmopos K ceHCcopHoll Kope.

1) Jlemnuckoswiti nymo (0blcmponpogoosuue 80J10KHA)

2) I HelipoH — cnuHanbHBIE TaHTIWU, Nyt Lot u

bypnaxa.

I HEHPOH — NpoAodAroBaThli Mo3r (myTu [Ois — TakTUIbHAs YyBCTBUTENIBHOCTD),

MeAnanbHas MeTIIs

i HEeNpoH — crienuduyecKue sjpa Tajamyca.

3) JlamepanvHolil nyms Mopuna (unghopmayus o cunvHou oegpopmayuu Koxicu)

I HEHPOH — 3aJTHUE pora CIUHHOTO MO3Ta

I HElpoH — OOKOBOE IIeHHOE SAPO MPOJOJIrOBATOrO MO3ra, aKCOHBI B JIEMHUCKOBBIN
yTh.

4) Cnunomanamuyeckuti nyms | HEHpOH — CIIMHAIbHBIE TAHTIINU

I HEWPOH — 3a/IHAE pOra CIIMHHOI'O MO3ra

11 HelpoH — Hecnienuduyeckue sapa Tajsamyca, siipa TPOWHUYHOTO HEpBa
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Cuctema Cucrema
3agHero nepeaHeb0KOBOro
cTtonba KaHaTuKa

Kopa

Tanamyc

CpegHui
MO3r

Baponues
MOCT

lMpogonrosartbi
MO3r

CnuHHOM
MO3r

Puc. 28. OOmas cxema comaroBUCIEpalnbHOW cuctemsl. (I aumon, A.K. Meouyunckas
Guszuonocua / A.K. Laiimon, [oxc.D. Xonn / Ilep. c¢ amen.; Iloo peo. B.U. Kobpuna. — M.:
Jlozocgpepa, 2008. — 1296 ¢ . un.)

CIJIOIIHBIMY JIMHUSIMU T10Ka3aHbl IyTH, OPTaHW30BAaHHBIE 10 NPHUHIMUILY COMAaTOTOIMYECKOMN
IPOEKIUH, MYHKTUpOM — auddys3Hsle npoekuuu; MT — menuanbHbli Tamamyc, BBT —
BeHTpoOa3anbHbIi Tanamyc, PO — perukynsapnas ¢popmauus, TH — Tpoiinnunsiii Heps, ATHI'C
— TJIaBHOE CEHCOpHOE sA1po TpoiHuuHOro Hepma, ATHC — cnuHanbHOE Sap0 TPOMHUYHOTO
HEpBa.

@OYHKIMOHAJIBHASI COMATOTONMHYECKAS] OPraHU3aIUs KOPbI

[lepBuuHass comaToceHCOpHas 30Ha KOPbI pAcIoONIO’KE€HAa B 3aJHEH IEHTpPalIbHONM W3BHUIIMHE.
Croma uMayT BOJIOKHA OT 3aJHETO0 BEHTPAIBHOIO spa TajJaMmyca. bBOJbpIIyI0 IMOBEPXHOCTh
3aHUMAIOT MPOEKIHUH PELENTOPOB KUCTEW PYK, TOJIOCOBOTO ammapara u juua. B narepanbHOU
60opo3ae HaxOAWTCS BTOpHYHAs (MEHbIIAs) comMaTroceHcopHass 3oHa. K Hell oTHocsTcs, B
YaCTHOCTH, TaKHe CrleU(pUIECKHE LIEHTPbI, KaK:

- LIEHTP CTEPEOrHo03a (CIOCOOHOCTH y3HABaTh MPEIMETHI HA OLLYIIb);

- LEHTP CXEeMBbI Tella (BOCIIPUATHS COOCTBEHHOIO TEla);

- KMHECTETUYECKMH LEHTp Tpakcuca (MPONPHUOLENITUBHOTO 0o0pa3a  OCHOBHBIX
ABTOMATHU3UPOBAHHBIX HABBIKOB, HAIPUMEP, COCTOSHUS NAJIbLIEB PYK MPU YACPKUBAHUU BUIIKH
WJIU JIOXKKH).
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I "voa
Huxman ryda

~_J}~

Puc. 29. Comaroronmueckasi OpraHu3aIisi KOPKOBOI 30HBI IEPBHYHON COMATOCEHCOPHOM KOPHI
yenoBeka. M300pakeHns Ha MONEPEYHOM Cpe3e Mo3ra U MX 0003HAYeHHs JEMOHCTPHUPYIOT
POCTPAHCTBEHHOE TMPEACTABUTEILCTBO MOBEPXHOCTH Tella B Kope.(@usuonocus uenoseka c
ocnosamu namoghuzuonoeuu. 6 2 m. 1. 1 / noo peo. P. @. [lImuoma, @. Jlanea, M. Xexmanna,
nep. ¢ Hem. noo ped. M. A. Kamenckoii u op. 2-e uz0., ucnp., snekmpon. M.: Jlabopamopus
snanui, 2021. 540 c.)
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IIpniaoxenne 24. OOmmi 1JIaH CTPOEHMS  BKYCOBOl  CEHCOPHOH  CHCTEMBI.
XapakTepucTuka nepugepu4ecKoro oT/e/ia BKyCOBOro aHAIu3aTopa.

Bkyc — 310 omrymeHue, BO3HHUKAIOIIEE B pe3ysibTaTe ICHCTBUS KaKOTo-TMOO BellecTBa Ha
pPELEnTOpPhl CIU3UCTON OOOJIOYKH sI3bIKa M POTOBOHM MoyocTd. PaznuvaroT 5 “nepBUYHBIX”
BKYCOBBIX OLIYILICHHN:

ConeHblil BKYC - CTaHJIAPTHBIA HOCHUTENb — XJIOPUJ HAaTpHsi — IMOBAapEHHAsl COJib, OCOOEHHO
o Na'. OH pacro3HaeTcs PEelenTopaMyd MOHHBIX KAaHAJIOB HA SI3bIKE, U3MEHSSI MOTEHIIHA
nerictBusd. Kucnbli BKyC - accouuupyercss ¢ BeJIuuuHOW pH KMAKOCTH, AETEKTUPYyETCs
peLenTOpaMy HOHHBIX KaHAJIOB Ha A3bIKE, U3MEHSISI IOTEHIMAI ACHCTBHUSL.

Crnaaxuil BKYC - acCOLMUPYETCS C MPUCYTCTBUEM CaxapoB, HO TO )K€ OILIYIIEHUE BOSHUKAET OT
[JIMIEpUHA, HEKOTOPBIX OEIKOBBIX BEIIECTB, aMUHOKUCIOT. OTHUM U3 XUMHYECKHX HOCHTEIEH
«CTAZIKOTOY SIBJISIOTCS THIPOKCTPYIIBI B OOJIBIINX OpraHMYEeCKUX MOJIEKYJIax - caxapa, a Takke
MOJHOJNBI - COpPOUT, KCHWIMT. JleTeKTOphl chnaakoro - G-IpoTewHBl, pacloyoKEHHBIE BO
BKYCOBBIX ITOYKaX.

['OpbKHii BKYC - Kak U CIaJ0CTh, BOCIPUHUMAETCS 1TOCPeicTBOM G-TIPOTEHHOB.

YMamu - Ha3BaHUE BKYCOBOT'O OIIYIIEHHUS, TPOU3BOJUMOTO CBOOOJHBIMH aMUHOKUCIOTAMH, B
YaCTHOCTH — IIyTaMUHOBOM, UyBCTBUTEJIbHBI [IIFOTAMATHbBIE PELENTOPBI.

[pyrue ourymieHus, OnM3KMe K BKYCOBBIM: JKICYYUH BKYC - CBSI3aH C BEIIECTBAMH,
CTUMYJIMPYIOIIMMH «TEIUIOBBIE)» PELENTOPHI (3TaHOJI, KallCaullMH) - OHU BO30YXAAlOT BETBU
TPOWHUYHOTO HEpBa, TEPOKOE - ATO OIIYIICHHE («BSDKYIIMH BKYC») CBSI3aHO C peEleMIei
TyOMIIbHBIX BELIECTB, XUPHOE — PELENTOPbl PACHO3HAOT JUMHIAbI (IPUCYTCTBYIOT TAKXKE B
CIIM3UCTON TOHKOW KHUIIKH). KpoMe OCHOBHBIX BKYCOBBIX KAaTErOpHil OMHUCAHbI €II¢ MIeTOUYHOM
(MBUIbHBIN) M METAJUIMYECKUHN BKYC (LIMHK, JK€JI€30), BKYC KaJblUs, JJAKPUYHBIA, BKYC YMCTOMN
BOJIBI.

[Toporn BKyCOBOTO ONIYIIEHMsI pa3jIM4YHbI JJISl pa3M4HbIX BKYCOBBIX KauecTB. HanmeHblmit
MOPOT JI TOPHKOTO BKYCa, MAKCUMAJIbHBIN — JIJIs1 KUCJIOTO U COJIEHOTO.

WHTEHCUBHOCTh BKYCOBOI'O OILYIIEHUS 3aBUCUT OT KOHIIEHTpAalMM BeELIeCTBAa U OT 4YHCia
pa3gpaxkacMbIX XeMOpeunenTtopoB. OmpenenéHHOE 3HAYEHHUE HUMEIT MPOJOLKUTEIBbHOCTD
neiictBus U Temnepatypa. [Ipu qnmurenbHOM pas3ipakeHUH BKYCOBBIX PEIIENTOPOB MPOUCXOAUT
UX aJanTanysl, T.€. yYMEHbIIEHNE HHTCHCUBHOCTH OLIYIICHHUS.

B ecrecTBeHHBIX YCIOBUAX NpU NpUEME NUINM CIM3UCTasi 00O0JOYKAa POTOBOW MOJIOCTH
MIOJIBEPTaeTCsl JIEUCTBUIO CIIOKHBIX CTUMYJIOB: XHMHUYECKHX, TEPMUYECKMX, MEXAHUYECKHX.
NMnynbcel OT TEPMO- U MEXAHOPELENTOPOB MPOBOJATCA MO A3BIYHOW BETBU TPOHHUYHOIO
HepBa. BkycoBble HEHPOHBI TOJIOBHOTO MO3ra IPEUMYLIECTBEHHO IOJIMMOJAIBHBIE U
o0ecreunBaroT MOJIMMOJAIbHBIE BKYCOBBIE OLTYIIECHUS.

VYpoBeHb (yHKIHOHAIBHON MOOMJIBHOCTH BKYCOBBIX PELIENITOPOB U3MEHSETCS B 3aBUCHMMOCTHU
OT cpoka mpuema nuuM. Ilpm uccregoBaHWM HATOUIAK YPOBEHb (PYHKIIMOHAIBHOMN
MOOWJIBHOCTH OY€Hb BBICOK (710 90% MON0KUTENbHBIX OTBETOB OT OOIIEro KoluyecTBa npood),
yepe3 10—15 mMuHyT mocne npueMa nuiyu HabMromaeTcs  pe3kas JeMOOMIM3aIis BKYCOBBIX
cocouKOB (710 50% OTpHULIATENILHBIX OTBETOB).

Bkycoeuvie peyenmoput

Cnusucrass  000y0uKa  sI3bIKa  MOKPBITA  MHOTOCJIOMHBIM ~ 3MHUTENHEM U o0pasyeT
MHOTOUYHCJIEHHbIE BBIPOCTHI - cocouku. COCOUKHU sI3bIKa HEOJWHAKOBHI Mo ¢opme. Cpean HUX
pa3inyualT HumesuoHvle, 2pubosuoHble, dcerobosamsle, nUCMO8UOHble. Bcee cocoukw, 3a
UCKJIIOYEHHEM HUTEBUIHBIX, COJIEpXKaT 6Kycogvle nouku. BKycoBble TMOYKU (JIYKOBHUIIBI)
OPUEHTHPOBAHBI MEPHNEHAUKYIISAPHO CHOSIM AMUTENHS. ANMKAIbHBIM KOHEI KaKJI0H JTyKOBHIIBI
OTKpBIBA€TCSI HApPYyXKy, T.€. COOOIIAeTCSs C POTOBOM TOJOCTBIO W OMBIBAETCS CIIOHOM,
coJieprKalleil MOJIEKYJIbl BKYCOBBIX BELIECTB.

B cocraB BKyCOBOIl JIyKOBUI[BI BXOJIUT HECKOJBKO THIIOB KIIETOK: peyenmopHvle
6MOPUUHOUYBCMEYIoWUe KIETKH C MUKPOBOPCUHKAMH, ONOpHble W OasaivHule KIETKU. B
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MeMOpaHe BKYCOBBIX KJIETOK JIOKAJTU30BaHBI PEICTITOPHBIE MOJICKYJIbI (BKYCOBOM pelenTop), ¢
KOTOPBIM  B3aUMOJICHCTBYIOT ~ MOJEKYJbl ~ BKYCOBOT'O  BEIIeCTBAa.  OJTO  BBI3bIBAeT
KOH(OPMALIMOHHOE TpeoOpa3oBaHUE PELENTOPHON MOJIEKYIbl, BBI3BIBAIONIEE HM3MEHEHUE
MPOHUIIAEMOCTH KJIETKU M T€HEPALIMIO PELIENTOPHOIO MOTEHIIUAA.

MUHEDOB OPCURKM
| —ﬂr.
T Biycoe ol
DATYUK
Knetka
Berrxepa
By COBAS NOYKA Aexaput
KnerkaTena
CEHCOPHOrO
HelpoHa
AKCOH
B LEHTPANbHYIo
HEPEBHYIO CHCTEMY

Puc. 30. SI3bik 1 BKycoBbIe perienTopsl (Kavkun, Kucenesa, 2010)

K peunentopubiM kileTKaM NOAXOAAT ad(depeHTHbIe BOJIOKHA, NMPUYEM B3aUMOOTHOLICHUS
KJIETOK BKYCOBBIX JIYKOBHII M HEPBHBIX OKOHYAHWW OYEHb CJIOXXHBI W /IO KOHIA HE SICHBI
HmeroTcst TOHKHE BOJIOKHA, KOHTAKTUPYIOIIME TOJBKO C OJHOM KJIETKOH, M Oojiee TOJCTHIE,
pa3BETBIICHUSI KOTOPHIX BCTYMAIOT B KOHTAKT C HECKOJBKUMH PEIENTOPHBIMU KJIETKAMHU B
pasHBIX COCOYKaX, 00pa3yroIMMH CBOM pelentopHbie mois. C oAHOM penenTopHoi KiIeTKoH
MOTYT BCTYNaTh B CHHAIITUYECKYIO CBSI3b 10 30 BOJIOKOH.

DyYHKIHSA PENESHTOPHOrO OTIeHa: obecreynBacT KOHTAKTHYIO XCMOPCUCIIIHUIO

93



IIpnioxenne 25. PyHKIUHM NPOBOJHUKOBOI0 U KOPKOBOI'0 OTAeJI0B BKYCOBOH CEHCOPHOM
cucTemMbl. BkycoBasi 4yBCTBHUTEIBHOCTb.

DyuKyuu YeHmMpaaibHO20 0MOENa 6Kyco60ii CEHCOPHOU CUCHIEMDbL

I HeiipoH: bapa®anHast cTpyHa (BETBb JIMIIEBOIO HEpBa) 00ECIIEYMBAET BKYCOBBIE
OLYIIEHUSI C MEpPEeAHMX JABYX TpeTeil s3blKa. SI3bIUHBIE BETBU S3BIKOIVIOTOYHOI'O HEpPBaA
UHHEPBUPYIOT 3aJHIOI0 TPEeTh S3blKa U CIU3UCTYI0 HeOa. BHYyTpeHHssI BETBb BEpPXHEro
TOPTAaHHOTO HEpBa (BETBH OJYXIAIOIIEr0 HEpBa) coAepkuT addepeHTHbIE BKYCOBBIC BOJIOKHA
OT IVIOTKU ¥ HaArOPTaHHHKA

I Heiipon: Bee adepeHTHBIE BOIIOKHA 3aKaHUMBAIOTCS B AAPE OJUHOYHOTO IyTH CTBOJA
Mo3ra (BoJOKHa 6apa0aHHOM CTPYHBI - B KPAHUAJIBHOM YacTH s1ipa, BOJIOKHA A3bIKOTIIOTOYHOIO
HEpBa - B CPEe/IHEN YacTHU U BOJIOKHA BEPXHEr0 FOPTAHHOI'O HEpBa - B KayJaibHOM). HelipoHbl
YYBCTBUTEIbHBl K XUMHUYECKMM M MEXAaHWYECKHUM pa3IpakuTeNsiM. AKCOHBI HEHPOHOB slpa
COJIMTAPHOTO TPaKTa 00Pa3yIOT YaCTHYHBINA MEPEKPECT B PETUKYISAPHON (POpMAIIUU U B COCTABE
MEAMAIBHOM NETIN JOCTUTal0T BEHTPOMENUAIBLHOIO KOMILIEKCA SAep TajlaMyca.

Il HEWPOH: BEHTPOMEIHAIIBHBIN KOMILIEKC sJIep TajlaMyca.

DyHKyUU YEeHMPAILHOZ0 OMOENA 6KYCOBOU CEHCOPHOIL CUCMEMbL

1) OcymiecTBiseT BOCHPUSATHE M aHAIM3 JEHCTBYIOIIMX HAa BKYCOBBIE PEIETITOPHI
XMUMHUYECKUX pa3apakuTeseH.
2) CriocoOCTBYIOT (POPMHUPOBAHUIO BKYCOBBIX OLIYLICHH.

Ot Tanamyca 4acTh UMIYJIbCOB UJET B JIATEPAIbHYIO YaCTh MMOCTLEHTPAIbHON U3BUIIMHBI KOPbHI
nepeJHero Mosra (IepBUYHAs MPOEKIUOHHAs Kopa), TJle U IPOMCXOAMUT pa3jIMyeHHUE BKyca.
Jpyras d4acTb BOJOKOH OT Tajamyca HalpaBiseTcs B JUMOUYECKYI0 CHCTEMY,
o0OecrieunBaroIlyl0 MOTHBALIMIO BKYyCa, y4acTUE€ B HEM IPOLIECCOB MaMSTH, NpUOOpeTeHHE
BKYCOBBIX mpenanouteHuid. [lo BoJOKHaM TPOWHMYHOIrO HEpBa C IOBEPXHOCTH S3bIKa
nepeaaeTcsl TaKTHIbHAs, TeMIepaTypHas W 0oJeBas YyBCTBHTEIBHOCTb, KOTOpAs JOTOJHSIET
UH(pOPMaLKIO, TOCTYHAIOIIYIO U3 POTOBOM MOJIOCTH.

Bkycosvie owywenus u eocnpusmue. Y pasHbIX JIOJEH aOCOIIOTHBIE IIOPOIM BKYCOBOM
YyBCTBUTEIBHOCTH K Pa3HbIM BELIECTBAM CYIIECTBEHHO OTJIMYAIOTCS BIUIOTh JIO «BKYCOBOIi
CJIETIOTBHI» K OTJEIbHBIM areHTaMm (Hampumep, K KpeaTuHy). AOCONIOTHbIE MOPOTH BKYCOBOIL
YyBCTBUTEIHLHOCTH BO MHOTOM 3aBHUCAT OT COCTOSIHUS OpraHu3Ma (OHHM M3MEHSIOTCS B Cllydyae
rojojianus, 6epeMeHHoCTH U T.1.). [Ipu n3mepeHun abCoIOTHON BKYCOBOW 4yBCTBUTEIBHOCTH
BO3MOXXHBI JIBE €€ OLIEHKM: BO3HMKHOBEHHE HEOIPEIECIIEHHOTO BKYCOBOTO OLIYLICHUS
(oTnuuaronierocss OT BKyca JIUCTHJIIMPOBAHHOW BOJBI) M OCO3HAaHHOE BOCHPUSTHE WU
OII0O3HAHHUE OIPEAEIEHHOrO BKyCa.

Bkycosas aodanmayus. llpn [UINTENBHOM JAEHCTBHM BKYCOBOIO BELIECTBA HaOIOJaeTCs
ajanTanys K Hemy (CHM)KAeTCsl MHTEHCUBHOCTh BKYCOBOT'O OmIyIIeHus ). [IpoJomKuTenbHOCTh
aJanTalyy TMPONOpIHOHAIbHA KOHUEHTpauuu pactBopa. OOHapyXeHa U IepeKpecTHas
ajlanTanys, T. €. U3MEHEHUE YyBCTBUTEIBHOCTH K OJTHOMY BEILECTBY IPH JEHCTBHM JIPYTOTO.
[IpMeHeHHe HECKOJIbKMX BKYCOBBIX pa3/pakUTEJIel OJHOBPEMEHHO WM TMOCJIEI0BATEIbHO
naet 3G PeKThl BKYCOBOTO KOHTPACTa WIIM CMELLIEHHs BKYyca.
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TAHTIHA
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Aape nepaxknoyeHue

BKYCORbIX MyTei

Puc. 31. [IpoBOTHUKOBEII OT/IET BKYCOBOM CEHCOpHOU cucteMbl (Kamxun, Kucenesa, 2010).

A - okOHUYaHHWE BKYCOBBIX a()epeHTHBIX BOJOKOH B SIpE OAMHOYHOIO TPAKTa M BOCXOJAIINE
NyTH K MapadpaxuajbHOMYy SIIpY, BEHTPOOA3IbHOMY TallaMyCy M Kope Ooibmioro mosra. b -
nepudepudeckoe pacmpenerneHne BKYcOoBbIX addepeHTHBIX BoioKOH. B u I' - BKycoBble
o0JacTu Taamyca B KOPbI OOJIBIIIOT0 MO3Ta 00€3bsH.
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Ipuno:xkenue 26. MexaHu3M TPaHCAYKIMH BKYCOBBIX OLIYLIeHHIi

COoNEeHbIN W KHCNBIW Cnaakun
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% o T
MoTERUMAN-YNIPABNTAE MBI Ca™.xaHan
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Topexuit FOmamm
<aHan

['m. <t

T imyn 1 Facryuyud

"'l;{:oknﬁ {
cTusyn 3

MoTeHuman-ynpasnaemem
Ca*-xanan

'33-’?22.‘.'332"”"‘““‘”"°"“'“y
Puc. 32. Kiterounbsie MexaHu3Mbl Bocnipusitust BKyca (Kawkun, Kucenesa, 2010)
Ha puc. — (PIP2) — pocdaruamn nnosuron 4,56udpochar, (DAG) — auanuirannepod
Kiierounble MexaHU3MBbl BOCIIPUATHUS BKyCa CBOASTCS K Pa3iIMYHbIM CIIOCO0aM JIEnoJspu3aluu
MeMOpaHbI KJIETKH U JaJIbHEHIIEMY OTKPBITHIO IIOTEHLIUAI YIIPABISEMbIX KaJIbIIMEBbIX KaHAJIOB.
Bomeqmmii  kanpmuii  genaer BO3MOXKHBIM OCBOOOXKIEHHWE MeEIUaTropa, 4YTO TMPUBOJIUT K
MOSIBJICHUIO TE€HEPATOPHOIO IMOTEHLIMAJa B OKOHYAHWM YYBCTBUTEIBHOIO HepBa. Kakiplii
CTUMYJ JIeNoJiipu3yeT MeMOpaHy pasHbIMH NyTsIMH. Cosenviti cmumyn B3aUMOJIEHCTBYET C
snuTenuaIbHbIMU HaTpueBbIMU KaHainaMmu (ENaC), otkpsiBas ux mis Hatpust. Kucnelif ctumyn
MOJKET caMoCTOoATeNbHO OTKPbITh ENaC nnu ke Onaromapsi cHukeHuto pH 3akpbITh KalueBble
KaHaJIbl, YTO TaKXe MPHUBEAET K JIENoJsipu3aluu MeMOpaHbl BKYCOBOM KieTku. Cnaoxuil 6Kyc
BO3HMKAET 3a CYET B3aUMOJACHUCTBUS CIIAJKOrO CTHMYyJla C YYBCTBUTEIbHBIM K HEMY
peuenTopoM, cBs3aHHBIM ¢ G-OenkoM.  AKTUBUpPOBaHHbIM  G-0€IOK  CTUMYIHMpYET
aJICHUJIATIMKIa3y, KOTOpasi MOBbIIIAeT cojepkanne TAM® u nanee akTUBUPYET 3aBHCHUMYIO
NPOTEUHKHUHA3y, KOTOpas, B CBOIO o4epeib, hochopuinpys KalnueBble KaHaNbl, 3aKPhIBAET HX.
Bce 510 Takke MNpPUBOAUT K JAENONSpU3ALMA  MeMOpaHbl. [opbKuii cmumynl MOKET
JeTonapu30BaTh MeMOpaHy Tpems myTaMu: (1) 3akpbITHEM KaJMeBBIX KaHAIOB, (2) myTem
B3aumozeiicTBus ¢ G-6enkoM (racTaynnHOM) akTUBUpoBaTh (ocdonuscrepazy (PDE), tem
caMmbIM, cHUXas cojepxkanne HAM®. O1o (10 HE COBCEM IMOHATHBIM NPHYMHAM) BBI3BIBAET
nenossipu3aiuio Memopanbl. (3) T[oppkuii ctumyn cBsizbiBaeTcss ¢ (G-0elKoM, CIOCOOHBIM
aktuBupoBath (ocdonunazy C (PLC), B pe3ynbTare yBeTUUHMBACTCS COIEPKAHUE HMHO3ZUTOI
1,4,5 tpudocdar (IP3), koTOpwIi TPUBOAUT K OCBOOOXKICHHUIO KalblUs W3 Jemo. Bxyc
«ymamuy: TIOTaMaT CBS3bIBAETCS C THOTAMaTpPEryJIMpPyEMbIMH HECEIEKTUBHBIMU HOHHBIMU
KaHaJaMH ¥ OTKpPBIBAaeT MX. DTO COMPOBOXKAAETCS NEHOJSpHU3ALUEH M OTKPBITHEM MOTEHIUA
YIPaBISAEMBIX KaJIbIIMEBBIX KAHAJIOB.
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IIpniaoxenne 27. XapakrepucTHka mnepugepuveckoro oraeja O0OHATEJIHLHOIO
aHaan3zaropa. O0OHATeJbHBIN YNUTEIN, €ro JJOKAJIN3ALMUS U CTPOEHHE.

PaznpaxurenemM 0OOHATEIHHOTO PELENTOpa SBISAETCSA, KaK W JJISi OPTraHOB BKyca, XUMUYECKast
sHeprus. BemecTBa, aelcTByrolue Ha OOOHSTENbHBIA PpELENTOp, HA3bIBAIOTCA NaXy4UMH.
Tonbpko Ta3000pa3HbIE BEIIECTBA MOTYT OBITH PAa3APAKUTENSIMH OOOHITEIHHOIO PEIEnTOopa.
JlpIxaHue yepe3 poT HUKAKOro OIIYLIEHHsI HE BbI3bIBAET, OTCIOJA 1€1€CO00Pa3HOCTh JbIXaHUs
4yepes HOC.

[Tpu3ma 3anaxoB XEHHMHra ONpEENsSeT IIECTh OCHOBHBIX 3allaxoB: apoMmarHble, 3QupHble,
OpSIHbIE, CMOJIMCTBIE, HOKEHbIE, THUJIOCTHBIE — I10 OAHOMY B Ka)KJIOM BEpILIMHE TPEYroiabHON
IIPU3MBL.

Jlna  obonamenvHulX  peyuenmopoé  XApaKmepHvl peaKyuu  Ha  Yeavlili  CHeKmp
pazopasicumeneil, HO NPU IMOM OOHU 6eEULECMEA 6bI3LIEAIOM MAKCUMAIbHYIO PEeaKuyuio,
opy2ue — MUHUMANbHYIO, 4 mpemovu — mopmodcenue. Peyenmuenoe none ona mozo unu
UHO20 6euiecmea umeem peaibHble 2eoMempuiecKue pamepbl 6 CeHCOPHOM INUmenuu.
QObonamenvHble peyenmopol.

@OyHKIMS PenenTOPHOro oTAaeaa - 00ecreynBaeT AUCTAHTHYIO XEMOPELENLUI0, BOCIIPUITHE
3araxos..

Obonsamenvhwlil peyenmop y 4elIOBEKa PaclloyioKeH Ha y4yacTKe CIM3UCTON 000JIOUKM HOca: Ha
CepelMHE BEpXHEW, HOCOBOM PAKOBHHBI M BEPXHEUW YaCTU HOCOBOM IEPErOPOAKH.
OOOHATENbHBIN SMUTENUH COCTOMT M3 KIETOK TPEX THUIOB: PELENTOPHBIX, ONOPHBIX U
OazanbHbIX. OOOHATENbHBIE PELENTOPHBIE KIETKH SBISIOTCS  NEPSUYHOUYBCMEBYIOUWUMU.
Penenuuto 3amaxoB OCyLIECTBISIOT 3 THUIIA OOOHATENbHBIX HEHPOHOB:

1. Oo6onsTenbHbIe perentopHble HelipoHbl (ORNS) B OCHOBHOM 3MUTEIHH.
2. GC-D-HeiipoHbl B OCHOBHOM DITUTEIIHH.
3. Bowmeponazansubie Heitponbl (VNNS) B BOMepoHa3aIbHOM TUTEIIHH.

VYka3aHHblE TPU TUNA HEUPOHOB OTIMYAIOTCS APYr OT Jpyra Mo Ccrocody TpaHCAYKIHH H
pabouum Oenkam, a TaK)Ke 10 CBOUM CEHCOPHBIM MyTsIM. BepxHsist 4acTh OOOHATEIHHON KIETKU
BBIXOJAWT B CIOW CIU3U, TI€ CONEPXKUT 6-12 OOOHATENBHBIX MHKPOBOPCHUHOK (IIMIIHNA).
bazanpHbIC KIETKH HE BBIXOAT HA TOBEPXHOCTH DITUTEIIHUS.
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Qoonarensuan

NyKoBULA
A y W Pedisiianis B Hocosas nonocts 1 060HATENBHBIE NYKOBKUL!

nnacTMHxa ObormtensHan OGoHATENLHBIN HEPB ¥
nyxoewua COOHATR NBHBIN HWATeNMI

Notran____
nazyxa

O6onaTensian
cnuaucras
ofonoMKa

KNuHOBAAHAA
nasyxa

AKCOHbBI . Bazansxas r
. 1enbpana QoomATeNbHARA

NYXOBKUA

Q6oHATENLHLIA
HepB

AKTuBHBIE CBONCTEA
mamopanu (NoTenunan-

Otonntenshan  Pewervaras ™ YNPABNACMLIQ KaHANL!)

CAU3MCTan nnacranka
oGonayka [ Baasmesan,

SNUTENMK

Maccuweswie ceoRCTBa
membpans

ObonsensHbm

PeyenTopHnie Knerku

. }Kanarm PETYIMPYEMBIL
FANAXOBSIMU MONEKYNAMU

Boaamucran
CNnas

Puc. 33. OGounsrensubie peuentopsl (Kavxun, Kucenesa, 2010).

A u b - cxema pacrionoxeHusi 00OHSTEILHON 30HBI CIIM3UCTOH 000JI0YKH B HOCOTIIOTKE. BBepxy
HAXOJUTCs pelieTyaras IUIACTUHKA, a HajJ Hel - oOoHsTenbHas JykoBuua. OOOHsATENIbHAs
cim3ucTas 000JI0YKA PACHpPOCTpPaHSETCs M Ha OOKOBBIE CTOPOHBI HOCOTNIOTKH. B m I -
00OHATENbHbIE XeMOPELENTOPHI U MOJIEPKUBAIOIINE KIETKU. I - 000HATenbHBIN sntuTenuii. 1 -
cXeMa IMPOIIECCOB B OOOHATENBHBIX PEIENTOpaX.

Hpuaoxenne 28. MexaHu3M B030y:KIeHUS] 000HATEIbHBIX KJIETOK.
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Moutekynbl Maxydero BEIIeCTBa BHAYANIE PACTBOPSIOTCS B BOJHOM PAcTBOPE, B CIIM3H, KOTOpas
MOKPBIBAET  AOUTEIMM  HOCOBOM  MOJOCTH.  3aT€éM  OHU  B3aUMOJCHUCTBYIOT  CO
CIEIUAIM3UPOBAHHBIMUA O€ITKaMU, BCTPOSCHHBIMH B MEMOpaHy OOOHSITEIBHBIX BOJIOCKOBBIX
HEHPOCEHCOPHBIX PELENTOPHBIX KIETOK. Beien 3a B3auMoieiicTBEM MOJIEKYIIbI-pa3ipaskuTeNs
C  MOJCKYJISPHBIM  PEHENTOPOM-OCIIKOM  MPOUCXOAUT  akTuBamus G-0enkoB, 3aTem
aJICHWIATIUKIIAa3bl, HakomeHne n-AM® BHYTpM KIETKM M aKTUBALMS MPOTEHHKUHA3bl A,
BCJICJICTBHE YETO OTKPBHIBAIOTCS XEMOYIIPABIIIEMbIC HATPUEBBIE HOHHBIC KaHAIBI MEMOpPaHbI. 3a
C4€T 3TOr0 MPOMCXOAUT JACTIONAPU3ALIN MEMOpaHbl U TEHEPUPYETCSl PELENTOPHBIN MOTEHIIHA
B 00JacTu MUKpPOBOpPCUHOK. [Ipyras pasHoBuaHocts G-6Genka aktuBupyeT ¢ochonunazy C, B
pesynbrare  obpaszyercsi HMHO3UTON-3-(pochar, KOTOpBIM  CHOCOOCTBYET  IMOBBILICHUIO
BHyTpHKIeToyHoro Ca?', a TakKe AMALMITIHMIEpAT, AKTUBUPYIOMIMI mpoTenHKuHA3y C.
[Iporennknnaza C crnocoOCTByeT aenojspu3zanuu MeMOpaHbl 4Yepe3 (ochopunmpoBanue
KaTHOHHBIX KaHAIOB, a Ca! OBBIIAET BHIIETCHNE XUMHIECKOTO MEIHATOPa M3 0OOHATEIbHOM
HEHpOpEeLeNnTOpHOl ~ KJIETKH, 4YTO  BeA€T K  BO3HUKHOBEHHIO  BO30YXJAIOIIErO
noctcuHantudeckoro noreHuana (BIICII) u BOSHUKHOBEHHIO 3aTeM MOTEHIHMANA JCHCTBUSA U
HEPBHOI'O UMITYJIbCA BO BHECUHANITUYECKUX OT/IeJaX HEPBHOTO BOJIOKHA.

— K 0O0HATENLHOR NYKOBULE

“|/Cnainm

OILTa2NEHHER
AEO0NALAIALNA

Hevapuie
oGoHATENb:
KNarox
Cnanxu
~ peuenTopHIi
noTeHyuan
QOGonsrensHan
peuenTopHas Knerxa
Crynenvarsin
- / " PEUENTOPHBLIN
] noresyuwan
Monexyna ° COOHATE MR o [TETS
3aNaXa o9%e°% KASTHEM
0% 0 © OoomATensHyA pausnTop PeuenTopHan pecHudxa

Puc. 34. Mexaau3mbl KoJupoBaHus 3anaxoB (Kawvkun, Kucenesa, 2010).
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IIpunoxkenne 29. OcHOBHble HeHpPOHHbIE CBSI3W B OOOHATEJbLHOH JIyKOBHIIE.
OobonsiTebHBIN TPAKT. LleHTpasbHbIE NPOEKIUN 000HATEILHOI0 AHAJIM3AaTOPA

DynKyuu nPoeOOHUKOB020 OMOe1a 00OHAMENbHOU CEHCOPHOU CUCHIEMbL

AKCOHBI 000HATENBHBIX KIETOK (I HEpoH) 00pa3yroT oboHuamenvhbili Heps. B cau3ucToil Hoca
UMEIOTCS CBOOOJHBIE OKOHYAHUSI CEHCOPHBIX BOJIOKOH TPOMHHYHOTO HEPBA, KOTOPBIE TAKXKe
XEMOYYBCTBUTEIBHBI U AYOJIUPYIOT OOOHSTEIBHBIN HEPB.

I HelipoH pacIoNIOKEH B 0OOHAMENbHOU NYKOsUye, TIIe OKOHYAHUS MEPBUYHBIX CEHCOPHBIX
HEHPOHOB 00pa3ylOT CHHAIICHI C JCHIPUTAMHU MUmMpAalbHblX KIeTOK. KieTouHble 3JeMEHTHI B
OOOHSTENIbHON JYKOBULIE TMPOU3BOMIT HEPEUUHYIO NepepabomK)y CeHCOPHOU UHGopmayuu.
OOoHsTENBHBIE PEIENTOPHI, B OTJIMYKUE OT PEUENTOPOB APYTMX CEHCOPHBIX CHUCTEM, HE JAIOT
TOMHYECKON MPOCTPAHCTBEHHOMN MPOEKIMU Ha JIYKOBHUIE Oyiarojapsi CBOUM MHOTOUYHCIEHHBIM
KOHBEPTCHTHBIM U JUBEPTECHTHBIM CBSI3SIM.

DynKyuu YeHmpanbHo20 omoena 0OOHAMENbHON CEHCOPHOU CUCHIEMbL

OcymecTBIsSIET BOCIPUSATHE W aHANU3 JICHCTBYIOIIMX HA OpraHbl OOOHSHHS XHUMHYECKUX
pa3apaxuTelnei (3araxoB) BHEIIHEH CPebl.

. ObecnieunBaeT CyObEKTHBHOE OTHOIICHHMSI K 3amaxaM 3a CYeT SMOILMOHAJIBLHOTO
KOMITOHEHTA IIPH aKTUBALUU JTUMONYCCKOM CHCTEMBI.
. OlecnieunBaeT psJ  3alIUTHBIX  peduieKcOB (YMXaHHWE, 3aepikKKa JbIXaHUS [0

pedIIeKTOpHON OCTaHOBKHU, OpoHXOCMa3M). Uepe3 BOJIOKHA TPOWHUYHOTO HEPBa TU pedIIeKCHI
3aMBIKAIOTCS HA YPOBHE MPOJIOITOBATOTO MO3Ta.

. OOpasyeT accolMaTUBHbIE CBSA3M OOOHSTENBHOM CHCTEMBbl MpH (HOPMUPOBAHHUU
MUIIEBOT0, TIOJIOBOTO U OOOPOHUTEILHOTO TIOBEJICHUSI.

Axkconbl mutpanbHbix kietok (III Helipon) o0pa3yroT obouamenvuwiti mpakm, BOJOKHA
KOTOPOTO TNEpPEeAaloT CUTHAJIBI B OOOHSTEIBHYIO JYKOBHUIYy MPOTHBOIIOJIIOKHOW CTOPOHBI M B
HECKOJIbKO oOpa3oBaHuii koHeyHoro wmo3ra (IV HeilpoH). BbonbmuHCTBO wuccienoBareneit
CYMTAET, YTO OTPOCTKH BTOPOTO HEHpPOHA HIYT NPSIMO B KOpPY OOJBIIOrO MO3ra, MHHYS
tasiamyc. OOOHATENbHAsI CEHCOpHAsl cCUCTeMa He JJa€T MPOeKLUi B HOBYIO KOPY (HEOKOPTEKC), a
TOJILKO B 30HBI apXH- U MAJCOKOPTEKCa: B THIMIOKAMII, JTUMOUYECKYIO KOPY, MUHIAICBUIHBIN
KOMILJIEKC.

HasBannsle obmacT Mo3ra, a Takke OpOUTOPpPOHTaNIbHAS KOpa, OCYIIECTBIISIOT MHTETPaLUIo
onb(akTopHOi addepeHtanuu ¢ apdepeHTanneil Ipyrux MoJalbHOCTEH, B Pe3yibTaTe 4Yero
(bOpMHPYIOTCS CITO’KHBIE TIOBEJICHYECKHIE aKTHI.
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Puc. 35. Cxema carurrajbHOTO Cp€3a UYepe3 O6OHHT6HLHYIO JIYKOBULlY, IIOKa3bIBaroIiasa
OKOHYAHMST OOOHSTEIHHBIX XCMOPCUCTITOPHBIX KJIICTOK Ha 00OHATEIBHEIX Kny60q1<ax 1 Ha

HelipoHax 000HsATeNbHOM TyKoBUIbI (Kavkun, Kucenesa, 2010).
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I'imoccapuii
3puresibHAs CEHCOPHAs cUCTeMa

1. Axxomooayus— TPUCTIOCOOJICHHE TJa3a K SICHOMY BHJCHMIO YyIaJeHHBIX Ha pPa3HOE
paccTosiHuE MPEMETOB, CBA3aHHOE C U3MEHEHHEM KPUBU3HBI XPYCTaIHKA.
2. Amaxpunogvie kiemku - KpyIHbIE WHTEPHEHPOHBI CETYATKU, YYACTBYIOT B IEpenayu

BO30Y)XKJI€HHsI BHYTPU CETYATKH, KaK IPABUIIO, NOIY4alOT BXOJAHBIE CUIHAJIBI OT OUIOJSPHBIX
KJIETOK (MJIM IPYIMX aMaKpUHOBBIX KJIETOK) U ITOCBUIAIOT CUTHAJIBI TAHTJIMO3HBIM KIIETKAM.

3. Acmuemamusm- HENOCTaTOK MNPEJOMIISIIOIEro ammapaTa Ija3a, 0OYCJIOBJIEHHBIH
HEPAaBHOMEPHON KPHUBU3HOM ONTHYECKOM IMOBEPXHOCTU POTOBUIBI (peXe — XpycTaluka) B
pa3HBIX IUVIOCKOCTSIX CEYECHHUs MTaJalolIero Ha He€ CBETOBOIO IyYKa.

4. bunoxynapnoe 3penue— crnocoOHOCTh (OPMHPOBATH EIAMHBIM 3PUTENBHBIA 00pa3
BUJUMOTO MPEeAMETa U3 U300paKeHUI, MOSIBIISIFOIIKXCS B IBYX IJ1a3ax.
S. D-bunonapnvie knemxu cemuamxu - OWUNONAPBI, SKCIPECCUPYIOIIME TOPMO3HBIE

pelenTopsl IIyraMaTa, I[03TOMY YMCHBIICHHE TOHHYECKOTO BBHICBOOOKICHHUS TIyTaMara
doroperienTopaMi CETYATKA MPU OCBEHICHUW IMPUBOJUT K YBEIMYCHHIO aKTUBHOCTH O-
OMITOJIAPHBIX KIIETOK, T.€. BHI3BIBACT UX JCTIOSIPU3AIIIO (YACTO OMKMCHIBAIOTCS KaK OUTIOJSPHBIC
KJIETKH, UMEIOIINE PELEeNTUBHOE 10JI€e ¢ "oN"-1IeHTpOM).

6. H-6unonapuvie xnemxu cemuamku — OWIOISAPBI, DKCIPECCUPYIOIINE BO30YXIAIOUINE
perenTopsl IiIyramMara, IO3TOMY YMEHBIICHHE TOHWYECKOTO BBICBOOOXKICHUS TIIyTamara
doToperienTopaMu CETYATKH TMPHU OCBEIICHUH TNPHBOAUT K YMEHBIICHHIO aKTUBHOCTH h-
OWMOJNSAPHBIX KJICTOK, T.C. BBI3BIBACT WX THUICPIIOISAPU3ANNI0 (YaCTO OIMCHIBAIOTCS Kak
OUTIOJIAPHBIC KJICTKH, UMEIOIIKE perienTUBHOE noJie ¢ "off"-1ieHTpom).

1. brnuoicatimas mouka schoco 6udenus - TOYKA 3PUTEILHOM OCH Ha PACCTOSHHUH, C
KOTOPOT'O paccMaTpUBaeMbIe 0OBEKTHI YETKO MPOCIIMPYIOTCS HA CBETOYYBCTBUTEIILHBIN armapar
CETYATKH MTPH MAKCUMAIILHOM HAIMPSHKCHUH aKKOMOJIAIIHH.

8. M-2anenuo3nvie kiemku — MarHOIEIUTIONISIPHBIC TAHTIIMO3HBIE KJIIETKU CETYaTKH, UMCIOT
OOJIBIIME PEIENTHUBHBIC TOJSI, COCTOSIIME MPEHMYIICCTBEHHO M3 TAJIOYEK, PEearupyroT Ha
rpyOble MPU3HAKU KPYMHBIX OOBEKTOB U IBUKEHHE UX B MOJIE 3PEHUS.

9. P-canenuosnvie  xnemxu - TAPBOICIUTIONSPHBIE TaHTIUO3HBIC KICTKH CETYATKH,
CBSI3aHHBIE HEMPOHHOU CBS3bIO C IIEHTPAIBHOHN SIMKOW, UMEIOT MalleHbKHE PELCTITUBHBIC OIS,
COCTOSIIIIME TMPEUMYIICCTBEHHO W3 KOJIOOYEK W OPraHW30BAaHHBIC 110 KOHIICHTPUYCCKOMY
MIPUHIINITY, PEArupyroT Ha MEJIKHE JeTalld U I[IBET CTAllHOHAPHOTO CTUMYIIA.

10.  Tamenuosuvie gpomouyscmseumenviuvie kiemxu (IPRGC) — tpetnii Tvn (HoToperenTopon
CETYaTKM, pearupymroline Ha BEIMYWHY MHTCHCHUBHOCTH MAJAalONIer0 HA CETYATKy CBETOBOTO
MOTOKA, COJICPKAT IMUTMEHT MEJIAHOTICHH.

11.  [unepxononxa — KOPTUKAIBHBIA MOIYNIb, YYacTOK KOpBI, BKIIOUAIONUN Habop
OpPHEHTAITMOHHBIX KOJIOHOK C OpHEHTanusMU B mpeaenax 180° u mepekpbhIBaromuecs ¢ HUMHU
IBE TNa30JOMUHAHTHBIE KOJOHKH, 0OpabaTbiBaeT 3pUTENbHYIO  HHPOpPMAIUIO  OT
OTIPE/ICIIEHHOTO Y9aCTKa CeTYATKH.

12.  T'unepmemponusa (0anvnozopkocmy) - aHOManus pedpakiuu, Ipu KOTOPOH B MOKOE
AKKOMOJAIINU n300paxkeHne (poKycHupyeTcs 3a CETYaTKOM.
13. Inazo0omunanmuas KONOHKAG — BEPTUKAIBHBIM KJIACTEp KJIETOK 3PUTENBHONW KOpPBI, B

KOTOPOM HEWPOHBI MOJIYy4aroT UHPOpMALMIO N30MpaTeabHO J1U00 OT MpaBoro, JIMOO OT JIEBOTO
riasa.

14. T'opusonmanvhsie KJIemKu - WHTEPHENPOHBI CeTYaTKH, 00ecreunBaroT
(GYHKLIMOHATIBHYIO CBSI3b MEXIY (OTOpeuentopamMu MU JEHIPUTAMH OUMOJSAPHBIX KJIETOK U
CO3MIAIOT JIaTepAIbHOE TOPMOXXCHHE B CETYATKE C IIeTbI0 KOHTPACTUPOBAHHS TPAHUIl B
3pUTENHEHOM OOBEKTE.

15.  Jlanvuas mouka sacHo20 6udenusi - TOYKA 3pUTEITLHON OCH, ylajeHHas Ha HauOoJIbIee
paccTosiHue, C KOTOPOTro M300paskeHHs] pacCMaTPUBAEMBIX MTPEIMETOB YETKO MPOELUPYIOTCS Ha
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CBETOUYYBCTBUTEIILHBIH allapar CeTYaTKH MPU MAKCUMAIILHOM PacCIa0IeHHH aKKOMO/IAIIHH.

16.  Juommpuueckuii annapam enaza- — ONTHYECKAsh CHCTEMa TJla3a, IpelCcTaBlIeHHas 4
CpelaMHy - pOrOBHUILIEH, BJIArOi MEpeHEN U 3aJHEW KaMep Ti1a3a, XPYCTAIUKOM U CTEKJIIOBUIHBIM
TEJIOM, 00ECTICUYMBAIOIIIMMH €T0 CBETOMPEIOMIISIOILYIO (DYHKITHIO.

17.  Jlucnapamnocms - pa3IMude B3aMMHOTO IIOJIOXKEHHS TOYEK, OTOOpa’kaeMbIX
Ha CeTYaTKax JeBOr0 M NpaBoro Iyasza,  JISKUT B OCHOBE  HEOCO3HABAEMBIX
NCUX0(U3HOIOTHYECKHUX TPOIIECCOB OMHOKYIISIPHOTO M CTEPEOCKOIMTNYECKOTO 3PCHUS.

18.  JKemmoe namno (yemmpanvhas sAMKa)— MECTO MAaKCHMAJIbHOTO CKOIUICHHS |
MOBEPXHOCTHOTO PACIIONOKEHHS (DOTOPELENTOPOB-KOIOOUEK Ha CETYAaTKE IJ1a3a.

19.  3pauxosviii peghiexc - N3BMEHEHHE UaMETpa 3pavyka B 3aBUCUMOCTH OT WHTCHCUBHOCTH
[a/IAl0UIeTO HAa ONTHYECKYIO CUCTEMY IJ1a3a CBETA.

20.  3pauox — Kpyriioe OTBEpCTHE B IICHTPE PAJYKHOW OOOJOYKH IJIa3a, CHOCOOCTBYET
YETKOCTH U300paKeHUS MIPEIMETOB Ha CeTYATKE, YCTpaHsis CHEepruIecKyro abepparmio.

21.  3pumenvmas cencopHas cucmema— ONTHKOOMOJOTMYECKAs CEHCOpPHAas CHCTEMa,
obecrieunBaroias BOCTIPUSATHC u KOJMPOBAHHE 3pUTEIBHBIX pasapakuTenei
(3JIGKTPOMAarHUTHOE UW3JIYYCHHE BUIMMOIO CIEKTpa) W Y4YacTByWOINas B 00OECICYCHUU
3pUTEITHHO-MOTOPHBIX KOOPIMHAIIHIA.

22. Konbouxu — oguH w3 THMOB (DOTOPEHENTOPOB CETYATKH, OOECIICUMBAIOIIUX JTHEBHOE
doTonuueckoe 3peHNE ¢ BOZMOKHOCTHIO I[BETOPA3TUICHUS.

23.  JlamepanvHoe Konenuamoe meio — OTAEI MPOMEKYTOYHOTO MO3Ta, IMOJKOPKOBBIH IIEHTP
3pUTEIBHON CEHCOPHON CHUCTEMBI, XapaKTepHA PETUHOTOITHS.

24.  Muonus (6auzopykocms) - aHOManusl pedpakiium, IMPU KOTOPOH B MOKOE aKKOMOJAIIUU
n300paxeHune PoKycUpyeTcs mepes CeTIaTKOM.

25. Onmokunemuyeckutl Hucmazm — HHUCTAarM, BO3HUKAIOMIMK TpH (UKcCAIMd B30pa Ha
OBICTPO CMEHSIFOIIMXCS, IBIDKYIIUXCS B OJJHY CTOPOHY MPEAMETAX.

26. Opuenmayuonnvle KOJIOHKU - BEPTHUKAIBHBIA KIAcTepP KJIETOK 3PHUTEIBHON KOPBI, B

KOTOPOM HEWPOHBI HUMEIOT CXOAHYI (YHKIMOHAJIBHYI0 UYBCTBUTEIBHOCTh K yIJIaM
OpHUEHTAIUH JTMHUN U KpaeB U300pakeHusl.

27. Ocmpoma 3peHuss HOpMAIbHAS CPEOHss. - CTIOCOOHOCTh Pa3lIeNbHO Pa3InyaTh TJIa30M
JIBE CBETSIINECS TOUKH, YTOJ MY KOTOPBIMU COCTaBIIsAeT 1 MUHYTY.

28. Ogmanvmockonus — UcciieJOBaHKE TJIA3HOTO JIHA ¢ IOMOIIIbIO pudopa odraabMockomna
Y UCTOYHHKA CBETA.

29. Ilanouxku - oauH U3 TUTIOB (DOTOPELIETITOPOB CETUATKH, 0OECIEYNBAIOIINX CyMEPEUHOE
CKOTOIMYECKOE 3pEHHE.

30.  Ilepsuunas  3pumenvHasi kopa  (cmpuapuas, 3ona V1) - JOKaInM30BaHa

B LIMOPHOU (3pUTENHHOI) 00p03/ie 3aTHUIOYHON 0 KOPHI OONBIINX MOMYIIapuid, MOTyYaeT U
oOpabaThiBaeT 3pUTETBHYIO CEHCOPHYIO nH(popmaIuio HETIOCPEICTBEHHO oT
UTICUJIaTEePAIbHOTO KOJIEHYATOT0 Tella, aHaTOMHYECKH SKBUBaJIeHTHA oo 17 mo bponmany.

31.  Ilone 3penus— YTIOBOE TPOCTPAHCTBO, BUIAMMOE TJa30M TMPH (PUKCHPOBAHHOM,
YCTPEMIIEHHOM BIIEpE]] B30pE€ U HEMOABHKHOU T'OJIOBE.
32.  Ilpecbuonus— BO3pacTHOE OCIA0JIEHWE aKKOMOJAIMW TJla3a BCJICICTBHE CHIDKCHHS

AIIACTUYHOCTH XPYCTallMKa (CKJIEpO3UPOBAHME) U TPOSBISIONICeCS yIaJeHHeM Onvkaiiien
TOYKH SICHOTO BHUJICHUS.

33.  Ilpozonacno3us — 3puUTENbHAS arHO3Ms, IPH KOTOPOH MOTEpsiHA CIIOCOOHOCTH y3HABaTh
JUIa, HO TIPHU 3TOM CIIOCOOHOCTH y3HaBaTh MPEAMETHI B IIEJIOM COXpaHEHa (4acTo CBS3aHO C
MOBPEXKACHUEM MO3Ta B 00JIACTH MPaBOil HIXKHE3AaTHUTOUHOM 00JIacTH).

34. Pegpaxyus- miperomisronias Ccuja ONTHYSCKOW CHCTEMBI TIJ1a3a, BBIPOKEHHAs B
TUOTITPHSIX.
35. Cakkaovt - OBICTpBIE, CTPOTO COTJACOBAaHHBIC JBID)KCHHS TJa3, MPOUCXOISAIINE

OIHOBPCMCHHO U B OJTHOM HAITPaBJICHHUU.
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36. Ceemosas adanmauuﬂ - 3pUTCJIbHAA aallTaliisd K IMOBBIIICHUIO APKOCTU CBCTA, ICPECXO]
OT CKOTOITMYECKOM CUCTEMBI 3pCHHA K (bOTOHquCKOﬁ.

37.  Ceemogocnpunumaiowuii annapam 21a3a — PELUENTOPHBIA  ammapara IJasa,
IPEICTABICHHBIN MATOYKaMH U KOJIOOYKAMHU CETYATKH.

38. Cemuyamka - BHYTpeHHssi  00O0JIOYKa IJ1a3a,  SBIAOMASCS — HepUPEpUIECKUM
CBETOBOCIPHHUMAIOIINM OTAEIOM 3PUTEIBHOIO aHAM3aTOPA.

39.  Cromonuueckoe 3peHue — CUCTEMa CYMEPEYHOTO 3PEHHS MPH HU3KOW OCBEIICHHOCTH,
BOCIIPHSTHE CBETA NaJOYKAMH CETYATKH.

40. Cnenoe namno — HEOOJBIIOW y4aCTOK Ha CeTYaTKe, HE MMEIOMU (HOTOpEernenTOpHbIX
KJIETOK, MECTO BBIXO/Ia 3pUTEIBHOI0 HEPBa U3 IIIA3HOTO s0JI0KA.

41. Cohepuueckas abeppayus enaza — adeppalys OINTHYCCKOM CHCTEMbI rja3za (Kpyru

CBETOPACCEsIHUSI Ha CeTyaTke), OOYCIIOBJIEHHAs pa3jiMydueM B IPEJOMIISIOIIEH CIIOCOOHOCTH
HEHTPAJIbHBIX U IepU(EPUIECKUX OTAEIOB POTOBHUIIBI 1 XPYCTaIHKA.

42. Temnosas aoanmayusi — 3pUTENIbHAs aJanTallisg K HHU3KOW SPKOCTH  CBETa,
IIPOSIBIISIOLIASCS TTOBBIILIEHUEM CBETOBOW UYBCTBUTEJIBHOCTH IJ1a3a, MEPEX0] OT (POTOMUUECKOMN
CHCTEMBI 3peHHUs K (POTOMMUYECKOM.

43. Doseayus - perexkropHas Hukcanust U300pKEHUSI B 00JIACTH IICHTPATBHON SIMKH.

44,  @omonuueckoe 3peHue — CHUCTEMa JHEBHOTO 3PEHHsS, BOCIPHITHE CBETa KOJIOOYKAMH
CETYATKH C BO3MOYKHOCTHIO IIBETOPA3THUCHHSL.

45.  @omopeyenmopbt — CBETOBOCIPUHUMAIOIINE, CBETOYYBCTBUTEIbHBIC O00Opa30BaHUS

3PHUTEIBHON CEHCOPHOM crucTeMbl (epuepruyIeCKUii PELCHTOPHBIN OT/IEN), CIIOCOOHBIC B OTBET
Ha TOTJIONICHHWE KBAaHTOB CBETA MOJICKYJIAMHU COJIEPKAIIUXCA B HUX MUTMEHTOB I€HEPUPOBATH
($U3HONIOrMYECKUN PELIEITOPHBIN MOTEHIHAI.

46.  Xpomamuuecxkas abeppayus enaza — a0Oeppamus ONTHYECKOH CHCTEMBI TJiasa,
00yCIIOBJIEHHAs: HEOIMHAKOBBIM IPEJIOMJIEHUEM CBETOBBIX JIyuell C pa3InYHON JJIMHONU BOJIHBI.
47.  Xpycmanuk — 4YacThb CBETONPEJOMJIAIOIIECIO ammapara Ija3a, JABOSKOBBIITYKJIAs

Owosoruveckasi JTMH3a, MUPKYISIPHO (PUKCHPOBAHHAS K HMWJIHMAPHOMY TEIy, C JHONTPHYSCKON
cuioi 18-33 norp.

48. Oxempacmpuapnas 3pumenvras xkopa (3omvt V2, V3, V4, V5) — nokanu3oBaHa B
3aTBUIOYHON 107 KOPBI OOJIBIINX TOJYIIapuid, HEJalleKo OT CTPUAPHOW 3PUTEITHHOWU KOPBHI,
aHATOMHUYECKHU HSKBUBaJeHTHA noJisiM 18 u 19 mo bpoamany.

49. Ommemponusi — HOpMaJbHas pedpakiys Iy1a3a, KOrja napajijelbHble CBETOBBIC TTyYH,
MOMaAaroNIUe B pacciaOIeHHBIN 11a3, GOKYCHUPYIOTCS Ha €T0 CeTUaTKe.

CayxoBasi CeHCOpHasi cUCTeMa
1. Ayouomempuss — METOJ UCCIIEIOBaHMS YyBCTBUTEIBLHOCTH CIIyXa K 3BYKOBBIM BOJHAM
pa3IMYHON YacCTOTHI.
2. bunaypanvnoui cnyx - cnocoOHOCTh (GOpPMHUPOBATH aKYCTHUECKYIO KapTHHY MHpa C
MOMOIIbI0 WH(OPMAITUH, TOCTyMHaloMel Yepe3 o0a yxa.
3. Buympennee yxo - mojoe KOCTHOEe OOpa30BaHHE B BHCOYHOM KOCTH, pa3felieHHOE Ha
KOCTHBIE  KaHajibl W  TOJOCTH, COJEpXaIlhe PEelenTOPHBIN ammapaT CIyXOBOro H
BECTHOYIISIPHOTO aHATTU3aTOPOB.
4. Buympennue eonockosvie kiemku — MEXaHOPEIENTOPHBIE KIETKH KOPTHEBA OpraHa,
pacrnoJiararoiuecs B OQUH Psiji, SABJISIFOTCS TPAHCAYKTOpPaMH 3BYyKa, T€HEPUPYIOT PELENTOPHBIN
MOTEHITUAT U KOIUPYIOT HHGOPMAITUIO O YaCTOTE 3BYKA.
5. Bozoywnas npogodumocms 36yka - PpacupoOCTpPaHEHHE 3BYKOBBIX BOJIH 4epes
3BYKOIPOBOSIINI anmapar CIyXOBOH CEHCOPHON CUCTEMBI (Uepe3 CpeIHee YXO).
6. Jluanazon crviwumvix yacmom — IUANa30H 4acTOT 3BYKA, BOCHIPUHUMAEMBIX CIYXOBBIM
aHaIM3aTOPOM uesioBeka, coctapiisgeT ot 20 ' mo 20000 I'.
7. 36y - dusmUeckoe siBIeHUE, MPeACTaBIstoliee co00i pacmpocTpaHeHHEe MEXaHUIECKUX
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Kosie0aHuil B BUJIC YIPYTHUX BOJIHB TBEPAOH, KUIKOW UM ra3000pa3HOi cpere.

8. 36yKonposodswuli annapam - COBOKYIHOCTb OPIaHOB, OO€CIEeYMBAIOUIUX Iepeaady
3BYKOBBIX KOJICOAHUI U3 OKPYKAIOIICH CPEJIbI K PEIENTOPHBIM KJIETKAM CIIUPATHLHOTO OpraHa.
9. Kononku nooasnenuss - xiacrep KJIETOK CIyXOBOW KOpPbI, B KOTOPOM HEHPOHBI JydIlle
OTBEYAIOT HA MOHOHAYPAJILHBIN BXO (11 HUX JOMUHUPYET OJTHO YXO).

10.  Konowku cymmayuu — KiacTtep KJIETOK CIyXOBOW KOpBI, B KOTOPOM HEHpPOHBI JIydllle
OTBEYAIOT HAa OMHAYpaIbHBIN BXO/I.

11. Kopmues opean - peienTOpHbBIN 0TI CIIYXOBOM CEHCOPHOM CUCTEMBI, PACTIOIOKEHHBIM
B MIEPETIOHYATOM KaHAJIC YIUTKU Ha Oa3mIsIpHON MeMOpaHe.

12. Kocmmuas nposodumocms 38yka - Tepelaya 3BYKOBBIX BOJIH HEMOCPEACTBEHHO Yepes3
KOCTH 4epera.

13. MeouanvHnoe xonenuamoe meno - OTIAEI MPOMEKYTOUHOIO MO3Ta, MOJKOPKOBBIA LIEHTP
CIIyXOBOM CEHCOPHOM CUCTEMBI, XapaKTEPHA TOHOTOIIHS.

14. Muxpoghonnviti nomenyuan yaumku - OTpakaeT HM3MEHEHHs] 3BYKOBOIO JIaBJICHUS,
MaKCHMaJeH B TE€X Y4YacTKax YJIWTKH, KOTOPBIM COOTBETCTBYET MAaKCHMYM KOJICOaHUI
0a3uIsIpHOI MeMOpaHbI PY JAHHON YacTOTE TOHA.

15. Hapyoicnoe yxo - 4acTh TNepuEpHUSCKOTO OT/AeTa CIYXOBOH CEHCOPHON CHCTEMBI,
BKJIIOYAET YIIHYIO PAKOBUHY U HAPYKHBIN CIYyXOBOMW MPOXO/I, BHIMOIHSIET 3BYKOIPOBOIAIIYIO U
3aIMUTHYIO (PYHKIIMH, TPAHUIICH CO CPEHUM YXOM SBJISETCs OapabaHHas MepernoHKa.

16.  Hapyoicuvie 6onockosvie kiemku - CHEIMATU3UPOBAHHBIE KIETKU KOPTHUEBA OpraHa,
pacronararomuecsi B TPU-YEThIpE psijia, SBISIIOTCS YJIUTKOBBIMH YCHUJIUTEISIMU — OJjaromaps
JIBUKEHHUSIM ~ HApYXKHBIX BOJOCKOBBIX KJIETOK YCHJIMBAIOTCS KoJeOaHHs BHYTPEHHHUX
BOJIOCKOBBIX KJIETOK B OTBET Ha 3BYKH COOTBETCTBYIOIIEH YACTOTHI.

17.  Ilepsuunasa cnyxosas kopa — IJIOKaJU30BaHa B BHCOYHOH J0Jie KOPBI OOJIBIIUX
MOJTYIIAPHHA, MOTy4aeT U 00padaThIBaeT CIYXOBYIO CEHCOPHYIO MH(POPMALUIO OT MEAHAIbHBIX
KOJICHUYATBIX TeJl, aHATOMHUYECKH SKBHBaJIeHTHA oo 41 o bponmany.

18.  [lepunumeha — XUIKOCTh, HAXOAIASICS MEXKIYy CTCHKAMH KOCTHOTO M TICPEIIOHYATOTO
7aOUPUHTOB BHYTPEHHETO yXa.

19.  Ilpecbuaxysuc— BO3pacTHOE TMPOTPECCUPYIOIIEE TIOHIKEHHE CIyXa BCIIEACTBUE
JIETeHepaTUBHBIX U3MEHEHHUH YIUTKOBBIX HEPBOB.

20. Cnyxosas cencopnas cucmema - CEHCOpHas cUcTeMa, 0OECeurBarolias BOCIPUITHE U
KOAMPOBAHUE aKYCTHUYECKUX CTHUMYJOB U OOYCIOBIMBAIOIIAsS CIOCOOHOCTh YeTIOBEKa
OPUEHTHPOBATHCS B OKPYXKAIOIIEH CpeJie MOCPEICTBOM OIEHKH aKyCTHUYECKUX Pa3IpaKuTEeIeH.
21. Cpeonee yxo — 4acTh mepu(pEepHUUECKOro OTAeNa CIYXOBOM CEHCOPHON CHCTEMBI,
BKJIIOYaeT OapaOaHHYIO TIONOCTh C HAaXOMSIIMMHUCS B HEW CIYXOBBIMH KOCTOYKAMHU,
obecrieunBaeT MpeoOpazoBaHUE 3BYKOBBIX KOJeOaHWW B KoJeOaHUS >KUIKOCTH BHYTPEHHETO
yXa, BBIOJTHSIET 3BYKOITPOBO/ISIIYIO, 3alTUTHYIO U YCUIUBAIONIYIO 3BYK ()YHKITUH.

22. Tonmomonus — dYeTkas TMPOCTPAHCTBEHHAs TMPOEKIMS  BOJOCKOBBIX  KIIETOK,
pAaCIlOIOKEHHBIX Ha PAa3JIMYHBIX ydacTKaX KOpPTHEBA OpraHa, Ha CEHCOPHBIE HEUPOHBI
MEANATBFHOTO KOJIEHYATOr0 TeJla ¥ MEPBUYHOMN CITyXOBOU KOPBI.

23.  DHOoKOXNeapHull NOMEHYuanl YAumku — Pa3HOCTh TIOTEHIIMATIOB MEXIY CpeaaMu
SHAOTUM(BI U TEPUIUMPBI, pETUCTPUPYEMas B YIUTKE MPH OTCYTCTBUU 3ByKa (+80 MB).

24. OHoouMea — KUJTKOCTh, 3aTOJTHSIONIAS TIEPETOHYATYIO YaCTh JIAOMPUHTA BHYTPEHHETO
yxa.

BecTtulyasipnasi ceHCOpHas cucremMa
1. Amnynapuelii annapam nepenonyamoz2o aabupuHma - YacTb PEHEeNTOpPHOro OTxaesa
BECTHOYIISIPHOTO aHAIM3aTopa, MPeICTaBIeHHAs BOJIOCKOBBIMU KIETKAMHU aMITyJl TOMYKPYKHBIX
KaHaJIOB U BOCIPUHUMAIOIIAS YTJIOBbIE YCKOPEHUSI.
2. Becmubynookynsapuviii peghnexc — pediiekc Moaaepx aHus CTaOUIBHOCTH 3pEHUs MpU
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JIBUKCHUH TOJOBOM, pealu3yeTcsl 4epe3 CBS3M MEXAY BECTHOYISPHBIMU SAPAMU U SAPAMU
[J1a30/IBUTATEIbHBIX HEPBOB B CTBOJIE TOJIOBHOTO MO3Ta.

3. Becmubynapnas cenmcopnas cucmema - CEHCOpPHas CHCTEMa, OOECIIeUMBarOIIas
BOCIIPUATHE M KOAMPOBaHHE CHEMU(UYECKUX pa3ApakuTeseil BeCTUOYISPHBIX DPELENTOPOB
(rpaBuTanMs, TPSIMOJIMHEHMHOE H VYIJIOBOE YCKOPEHHE) M YYacTBYIOIIAs B PEryJsSIUuU
paBHOBECHSI U OPUEHTAIH YeIOBEKa B IPOCTPAHCTBE.

4. Becmubynapuviii Hucmaem — TOCIEIOBATEbHBIC KOMIIGHCATOPHBIC ABM)KCHUS TIJIa3,
BbI3bIBa€Mble  BECTHOYJIAPHOM  aKTUBHOCTBIO, KOIJIa TJla3a JBIDKYTCSI B CTOPOHY,
MPOTUBONOJIOKHYIO BpalICHUIO Teia, Ojaromaps 4YeMmy HampaBiIeHHE B30pa OCTaeTCs
HEU3MEHHBIM.

5. Kunemos - 60ne3Hb TIEPEIBUKCHISI, BOSHUKACT MPH JICHCTBUU HA OpraHu3M 0ojiee WiH
MeHee MPOJODKUTENBHBIX U  HM3MEHSIOIMXCA  YCKOpPEeHMi, Kiaccuduuupyercs 1o
TPAHCIIOPTHOMY CPEICTBY, TPU TEPEABMKCHHH Ha KOTOPOM PAa3BUBACTCS IMATOJIOTHYECKUN
CUMITOMOKOMIUIEKC (HapylIeHHe KOOPIMHAIIUH JBHKEHUH, TOJIOBOKPYKEHHE, TOIHOTA, PBOTA,
0JICTHOCTh, XOJIOAHBIN TIOT, CHIDKEHUE apTEPHAITLHOTO JIABJICHHS ).

6. Kunoyunusa - oquH U3 IBYX BHJIOB BOJIOCKOB MEXaHOPELENTOPHBIX KJIETOK, KMHOIMINS
OOJBIICH JJTMHBI, PACIIONIOKECHA SKCIICHTPUYHO U MPEACTABICHA B CIUHUYHOM KOJHYECTBE Ha
KaXJI0M BOJIOCKOBOM KJIETKE.

1. Kynyna - xenmaruHomomoOHOe 00pa3oBaHHE B aMITyjie MOJYKPYKHBIX KaHAJIOB OpraHa
paBHOBECHS, TOTPYKEHHOE B AHAOIUMPY, C KOTOPOH HMEeT paBHBIA yIENbHBIA BeC, KyIyla
Heo0X0ouMa JIJISl PErUCTPAIlUH YTITIOBBIX YCKOPCHHM.

8. Maxyna — cnayxoBble TSATHA B BUAE CTPYNIUPOBAHHBIX MEXAaHOPELENTOPHBIX
BOJIOCKOBBIX KJIETOK, PACTIOJIOKEHHBIC B CAKKYJIIOCE U YTPHUKYJIOCE OpraHa paBHOBECHS, MaKyJia
HeoO0XouMa JIJIsl perucTpaliy JUHEHHBIX YCKOPEHUN U TPaBUTAIIHH.

9. Omonumossiii annapam — 49acTh PELENTOPHOTO OTHAeTIa BECTUOYIISIPHONH CEHCOPHOM
CUCTEMbI, TMpEACTaBJICHHAs BOJOCKOBBIMH KIETKaMU CaKKyJlioca M  YIPUKYIIOca U
BOCTIPMHUMAIOIIAs JINHEHHBIC YCKOPEHHUSI.

10. Omonumur -  TBEpHBIE  00pa3oBaHUs, pACHOJOKEHHBIE HA  MOBEPXHOCTH
MEXaHOPEIECTITOPHBIX KIETOK OTOJIMTOBOTO ariapara OpraHa pPaBHOBECHS, IPEICTABICHBI
KpUCTAIJIaMH KaiblUTa (KapOoHaTa KaiblHsi), HEOOXOAUMBI ISl PErHCTpPAllUU JHMHEHHBIX
YCKOPEHHH U TPaBUTALIHH.

11. Caxkymoc — KpYIJIBI MeIIOYEK, CTPYKTYPHBIH DJIIEMEHT OpraHa paBHOBECHUS C
OTOJIMTOBBIM aIllIapaToM BHYTPH, MaKyjia KOTOPOTO PACIIONIOKEHA B BEPTUKAIHLHOM MJIOCKOCTH.
12. Cmamuueckuil peghnexc - yCTaHOBOYHBIE peQIIeKChl, BO3HUKAIOIINE MPH M3MEHEHHSIX
MIOJIO’KEHUS TeJa, He CBA3aHHBIX C €T0 IMePeMEeIIeHUEM B TIPOCTPAHCTRE.

13. Cmamokunemuyueckuil pegexc - pedrekcyl, HallpaBICHHbIE HA COXpPAHEHHE IMO3bI U
MOJIJICP)KAHUST PAaBHOBECHSI TIPH JICWCTBUU YCKOPEHHS, CBS3aHHOTO C IEPEMEIICHUEM Teia B
MIPOCTPAHCTBE.

14. Cmepeoyunusi — OIWH W3 JABYX BHJIOB BOJIOCKOB MEXaHOPEIENTOPHBIX KJIETOK,
CTEPEOIMIINY MEHBIIEH JIIMHBI U TTPEJICTABICHBI B OOJIBIIOM KOTUYECTBE.
15. Ympuxymoc — Marouka, WM OBAJIBHBI MEIIOYEK, CTPYKTYPHBIM 3JIEMEHT OpraHa

paBHOBECHUA C OTOJUTOBBIM allllapaTOM BHYTPHU, MaKyjla KOTOPOIro0 pacroJIOKCHA B
FOpI/ISOHTaHBHOI\/'I TIIIOCKOCTH.

COMaTOBI/ICIIepaJII)HaSI CCHCOpHasi CUCTEMA

1. Ananeezuss — 3HAYUMOE CHIDKEHHE OOJEBOW UYYBCTBUTEIBHOCTh JO  IOJHOM
HEBO3MOKHOCTH €€ BOCTIPUSITHS.

2. Anmunoyuyenmuenas cucmema - SHIOTEHHAs CHUCTEMa KOHTPOJIE WU OTpaHUYECHUS
MIPOBEICHUS HOIMIICITUBHBIX CUTHAJIOB.

3. bvicmpoaoanmupyrowuecapeyenmopvl  makmunvHol yyecmeumenvHocmu — (ha3Hble
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perenTopsl, BO30YKIAloMIMecss TOIBKO B MOMEHT CMelIeHHs/neopManuu KOXH U BOJOC,
SIBIIAIOTCS JaTYUKaMU CKOPOCTH BO3ACHCTBHs cTuMyJa (Tenbla [lauumnam, Tenmbiia MelicHepa,
perenTophl BOJIOCSHBIX (POJUTHKYIIOB).

4. Bucyepanvnas 601 — 6051€BOE OLTYIICHNUE, BOSHUKAOIIEE BO BHYTPEHHUX OpraHax.

5. Tunepancesuss — yBenuueHue OOJEBOTO OIMYIIEHUS B OTBET HA CTUMYJN MpEeKHEH
WHTCHCUBHOCTH, CHIDKEHHE 0OJICBOTO TIOPOTa.

6. Tunoancesus — ymeHbIIEHHE OOJICBOTO OIIYIICHHWS B OTBET HA CTUMYJ MPEXKHEU
WHTCHCUBHOCTH, YBEITMYEHUE OOJICBOTO TIOPOTa.

7. Jepmamom — ydacTOK KOXKH, UHHEPBHPYEMBI ONpEACICHHBIM CETMEHTOM CITMHHOTO
Mo3ra.

8. 3oubt 3axapvuna-I'eda - orpaHHYEHHBIC YIaCTKH KOXKH, B KOTOPBIX MPH 3a00JICBaHUSIX
OIIPENICIICHHBIX BHYTPEHHUX OPTraHOB MOSIBIISIOTCS OTPaKCHHBIE OOJIH.

9. Humepopeyenmopwl - pelieITOPbI, PACIIOIOKECHHBIC HA BHYTPECHHUX OpraHaxX U TKaHSIX
TeJa ¥ OTPAXKAIOIINE COCTOSIHUE OTACIBHBIX OPIaHOB M OPraHW3Ma B IIEJIOM.

10.  Jlemnucxosas cucmema (cucmema 3a0He20 Cmonb6a) — TIPOBOJHUKOBBIA OTHEI

COMAaTOBUCIIEPATIbHOM CHCTEMbI, OCYIIECTBISAIOMIMNA Tepeaadyy CEHCOpPHOW uHGpopMaIuu
MPOIPHUOIENTABHOW M TAKTHJIGHOM YYBCTBUTEIBHOCTH IO JIOPCATBLHOMY O€IIOMY BEIECTBY
CIIMHHOTO MO3ra.

11.  Meonennoadanmupyrowuecs  peyenmopvi  MAKMUILHOU — YYBCMBUMEIbHOCU — —
TOHHYECKHE PpEeLEenTOphbl, HE MpEeKpallalollie TIeHepupoBaTh MOTEHIMANbl ACHCTBUS TIpU
MPOJODKUTEIILHOM — JICUCTBUU — Pa3[IPOKUTENS], SBJSIOTCS  JaTYMKAMH ~ WHTCHCHBHOCTH
BO3/IeiiCTBUS cTuMyIa (aucku Mepkeds, tenbia Pyddunn).

12.  Mexanopeyenmopel Kodtcu — TIEPBUYHO-UYBCTBYIOIIHE PELENTOPHI, 00ECIICUHBAIOIINE
TaKTUJIBHYIO YYBCTBUTEIIBHOCTH, MPEACTAaBICHHbIE CBOOOAHBIMU WM HUHKAICYJIUPOBAHHBIMU
HEPBHBIMU OKOHUYAHHUSMH KOXHU.

13. Mbvuweunvie sepemena - peleNTOPHBIA OpPraH MPONPHUONEHTHUBHONW YYBCTBUTEIHHOCTH,
o0pa3oBaH HMHKAICYJIMPOBAHHBIM OKoHYaHWeM addepertoB rpymmsl la u I, cnupaneobpasHo
OTUIETAIONINMH HHTpady3albHbIE MBIIICUYHbIE BOJIOKOHA;, PEarupylT Ha CTENEHb U CKOPOCTh
W3MEHCHUS JUTMHBI MBITIIIIEL.

14. Hoyuyenmoput — 6071€BbIE PELIETITOPHI.

15. Ompasicennass 6oab - 00JIeBOE OIIYIIEHHWE B 00JacTH Tena, YIAJICHHOM OT
JIeMCTBUTENILHOTO UCTOYHUKA OOJIH.

16.  Ilapuemanvuas 6Oonp — 00NEBOE OIIYIIEHWE, BO3HUKAIONIEE NPU pasApakeHUU
napueTagbHON OpIOIINMHBL

17.  Ilepsuunas comamocencopuas Kopa - JOKAaJN30BaHA B TIOCTICHTPAIBHOW HM3BUIIMHE
KOpbl ~ OoNbLIMX  MOJyllapuii,  modyd4aeT W oOpabaThiBaeT  MOJUMOZIAIBHYIO

COMaTOBHCIEPAIEHYIO CEHCOPHYIO MH(OPMAIINIO, AHATOMUYECKH YKBUBAJICHTHA TOJIsM 1, 2 1 3
o bpoamMany

18.  Ilpoexyuomnass 6orp - 007Ab ¢ TpoeKIHerd (KOKHOW) B 30HE WHHEPBAIUU
nepuepuyecKoro HepBa, BOZHUKAIOIAs IPU Pa3Ipa’keHUH €ro CTBOJIA.
19. IIpocTpaHCTBEHHBI  NOPOr  TAaKTWJIBHOW  YyBCTBUTEIIBHOCTH —  HaWMEHBbIIIEE

muddepeHIMaTbHOEe PACCTOSHUE MEXAY JABYMS TOYKAMHM Ha OIpPENCICHHOM Yy4YacTKe KOXKH,
pa3apaxxeHue KakJ10i U3 KOTOPBIX OIIYIIAETCs pa3AeNbHO.

20. Cencumusayus Hoyuyenmopoe — CBOWCTBO HOLMLENTOPOB MHTEHCHBHEE PEarMpoBaTh
Ha MIOBTOPHBIN 00JIEBOM CTUMYII.
21. Cucmema nepeoneb0Ko6020 KaHamuka - MPOBOJHUKOBBIA OTAENT COMAaTOBUCLEPATBbHON

CHCTEMBI, OCYIIECTBIISIOMNNA Tepeaady CEHCOPHOW WHGOpMAIMu TeMIepaTypHOl U 0oJieBOM
YYBCTBUTEIHHOCTHU IO BEHTPAILHOMY O€TIOMY BEIECTBY CIMHHOT'O MO3Ta.

22. Comamuueckasn 6016 — 00JIEBOE OIIYIICHUE, BO3HUKAIOIIEE C TTIOBEPXHOCTHBIX (KOMKHBIX )
WM TTYOOKHX (MBIIIIIBI, KOCTH, CYCTaBbl) COMaTUYECKUX HOIUIIETITOPOB.
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23. Comamosucyepanvras cucmema- COBOKYIHOCTb CEHCOPHBIX CHUCTEM OpraHu3Ma,
oOecrieunBaroIias COMATOBUCLEPAIbHYIO UYBCTBUTEIBHOCTh M KOJUPOBAHUE CEHCOPHOMN
uH(pOpMAllMM  HECKOJBKUX  MOJAIbHOCTEH  (TEMIEpaTypHbIX, OOJIEBBIX, TAKTHIIBHBIX
pazapaxuTelieit), moxydas €e oT KOXH, MBI, CyCTaBOB, BHYyTPEHHUX OPTaHOB.

24.  ComamoceHcOopHblll 20MYHKYIIOC - KapTa TOBEPXHOCTH TYJIOBHUIIA U JIMIA YeJOBEKa,
Hpe/ICTaBICHHAS Ha MOCTIEHTPAJIBIION N3BUIIHHE.

25. Comamomonus - 0TOOpa)k€HUE COMAaTOCEHCOPHOM CHCTEMBbI B KOPE IOCTLEHTPAIbHOM
U3BWJIMHBI TOJIOBHOTO MO3Ta.

26. Cyxoocunvhvie opeanvt  lonvoocu — PEUENTOPHBIA OpraH MPONPHOLCTITUBHOM
YyBCTBUTEILHOCTH, 00pa3oBaH okoHuaHusmuaddepenToB rpymmel Ib, pacnosararomuiics B
MecTax COC/IMHCHUS aKcTpady3ambHBIX MBIIICYHBIX BOJIOKOH c

KOJ'IJ'Ial"eHOBBIMI/IHy‘lKaMI/ICYXO)KI/IJ'II/II\/’I; p€arupyroT Ha CHIY, pPa3sBUBACMYIO CYXOXHIHUEM, B
KOTOPOM HaxoIUTCA PCLCITOP.

217. Tennosvie mepmopeyenmopwl - IEPBUYHO-UYBCTBYIONINE PEICTITOPBI, AaKTUBUPYIOIIHECS
IIPH MTOBBIIICHUHN OKPYKAIOIIEH TeMITepaTyphl.

28. Tepmoscmesuomempuss - METOJ HCCICIOBAHUS TEMICPATYPHOH YYBCTBUTEIBHOCTH,
OCHOBaHHBIN Ha ornpeaesieHu nud(epeHMaIEHOTO TEMITEPaTyPHOTO TOPOTa KOXKH.

29.  Xonooogvie mepmopeyenmopul — NEPBUYHO-UYBCTBYIOIINE PEIENTOPHI,
AKTUBHPYIOIINECS TIPH MTOHKCHUN OKPYKAIOIIEH TEMIIEPaTyphI.

30. Llenmpanvras 6onb — BO3HUKHOBEHHE OOJIEBBIX OINYIICHHH 0€3 pa3apakeHHs

HOITUIIETITOPOB, B YCJIOBHUSX TOBPEXIEHUA nepudepuyeckux HepBoB win  otnenos [IHC,
YYaCTBYIOIIHMX B Mepeaue HOIUIIETITUBHON HHPOPMAIIHH.

31. Ocmesuomempus — METOJ U3MEPEHHS] TAaKTUIBHON YYBCTBUTEIHHOCTH, B YAaCTHOCTHU
MPOCTPAHCTBEHHOTO AU PepeHIInanbHOro Iopora, ¢ MOMOIIbI0 MPHOOpa ICTE3NOMETPA.

BkycoBasi ceHcopHAasi cucTeMa
1. Bkycosass  «kapma  A3vlka» -  «ACTOpPUYECKas» KapTa IMPEHUMYIIECTBEHHOTO
pacrmpeziefieHus OCHOBHBIX TUIIOB BKYCOBBIX PEIENITOPOB HA MOBEPXHOCTH S3bIKa (CIAAKUN BKYC
— KOHYHK SI3bIKa, TOPKHUI — KOPEHbB SA3bIKa, COJICHOE M KUCIIOE — OOKOBBIC IIOBEPXHOCTH).
2. Brycosas nouka (éxycosas nykosuya) — nepudepudeckuii oTen BKyCOBON CEHCOPHOU
CUCTEMBI, CTPYKTYpHO-(QYHKIMOHAJIbHAs  CIWHWIIA OpraHa BKyca, COCTOSIIas W3
AMUTENUANBHBIX BKYCOBBIX KJIETOK, CBS3aHHBIX C KOHIICBBIMU PAa3BETBICHUSIMH HEPBHBIX
BOJIOKOH.
3. Brycosascencopuascucmema— CEHCOpHas cucTema CHeIHaTu3UPOBAHHON
XeMOpeTenIyy, 00eCIeUnBarONIas KOAMPOBAHUE XUMHUYECKHX CTHMYJIOB W OIOCPEIYFOIIast
CIIOCOOHOCTh BOCHIPUHUMATh KadecTBO MHUIIEBBIX BEIIECTB U XUMHYECKMX KOMIIOHEHTOB
OKPYKAaIOIEeH CpeIbl.
4. Brycosvie  peyenmopmuvie  kiemku — —  BTOPUYHO-UYBCTBYIOIIME  PELENTOPHI,
MPEJICTABIICHHBIE CEHCOPHBIMH KJIETKAMH B COCTaBE BKYCOBBIX TIOYEK, T'CHEPUPYIOT
PELEeNTOPHBIN MOTEHIUAN TPU BOCIPUSITUNA XUMHUYECKUX CTUMYJIOB THIIIH.

S. Bxycoevie cocouku - BBIPOCTBI CIM3UCTOM OOOJOYKU S3bIKA, COAEpIKAllUe KOMILIEKC
BKYCOBBIX MIOUYEK, B KOTOPBIX PACMOJI0KEHbI BKYCOBBIE, MEXAHO- U TEPMOPELIETITOPHI.

6. lT'unepeessuss — BKycOBas THUIIEpPECTE3Ms, PACCTPOICTBO BKyca, MPOSIBIISIIONIEECS
YCUJICHHUEM BKYCOBBIX OUTYIIEHUMN.

7. lTunocessuss — BKycoBasl THUIECTE€3Us, PpACCTPOMCTBO BKyca, MpPOSIBISIONIEECs
MOHUKEHHOM BKYCOBOW UYBCTBUTEIBbHOCTBIO.

8. T'yecmomempus — uccienoBaHue BKYCOBOW YyBCTBUTEIBHOCTU C OIpPENEICHUEM MOpora

BKYCOBOI'O OLIYIICHUA.

O0oHsATETbHAS CEHCOPHAN CHCTEMA
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1. Anocmuss — pe3Koe CHIKEHHE OOOHATENbHOM YYBCTBUTENBHOCTH IO IOJHOU
HEBO3MOXXHOCTH OIIYIIATh 3aaXH.

2. Bomeponazanvuviii opean — NONOJTHUTEIBHBIA NepUpEepHUSCKU OTIEN O0OHSITEIBHON
CEHCOPHO# CUCTEMbI, BOCIIPUHUMAIOIIHNN BO3ICHCTBHE (DEPOMOHOB.

3. T'unocmus — CHIYKEHUE CIIOCOOHOCTH OIIYILATh 3aIaxH.

4. Obonsmenvhas 1yKosuya - 4acTb OOOHSATEIBHOTO MO3ra, JIOKAJTM30BaHA HA HIDKHEH

MOBEPXHOCTH JIOOHOW JAOJIM MOTYIIAPHA OOIBIIOT0 MO3Ta M MPOJIOKAONIAACS B 00OHATEIbHBIN
TPAKT, COJCPIKUT TeJla BTOPBIX CEHCOPHBIX HEHPOHOB OOOHSTEIBHOTO aHAIN3aTOPA.

S. Obousmenvhas CceHCOpHAs cucmema - CEHCOpHash CHUCTEMa, OCYLIECTBIISIOIIAs
BOCIIPHSITHE, TIepefadyy ¥ aHaJUu3 OOOHSATEIBHBIX OLIYIICHUH W YYacTBYIOIIAS B PETYJSALUU U
(hOpMUPOBAHUH MOTHBAIIMOHHOTO ITOBEICHMSL.

6. Obousimenvhvlie peyenmopuvie Klemku — TIEPBUYHO-YYBCTBYIOIIUE PEICTITOPHI
OOOHSTEIILHON CEHCOPHOW CHCTEMBI, pEarupyronye Ha Maxyyne XHUMHUYECKHE BEIIECTBA
(omopanTsI).

7. Obonsmenvuviti snumenuti — TNepuGEpUIECKUii 0TI OOOHATEIHHOH CEHCOPHOM
CHCTEMBI, JIUTEIIMANIbHAS TKaHb BEPXHEH PAKOBMHBI M BEPXHEH YacTH CpeAHEH pPaKOBUHBI
HOCOBOM ITOJIOCTH, Y9aCTBYIOIIAsl B BOCIIPUSATHH 3aI1aXxOB.

8. Ooopanm-cesazviearowue Oenku - TPYIIAa PacTBOPUMBIX OEJIKOB, CEKPETHPYEMBIX
OOOHSTEIIEHBIM DTHUTEIUEM U CIIOCOOHBIX 00pPaTHMO CBS3BIBATH MOJICKYJIBI OJJOPAHTOB JUIS UX
MIOCJICTYIOIIETO B3aMMO/ICHCTBHS ¢ OOOHSATEIBHBIMU PELEHTOPAMHU.

9. Onvghaxmomempuss — METOJ WU3MEPEHHS MOpora OOOHATETHbHON YYBCTBUTEIBHOCTH C
MIOMOIIBIO TPHOOpPa 0JIb(haKTOMETpA.

Oo0mas cencopHasi Gu3noJIOTHS
1. Abcontomusiii.  nopoe  (nopoe owywenus) — MUHUMAJIbHas CUja aJeKBaTHOTO
pa3apaxkuTenis, TOCTaTOYHas JJis FeHepaluy MOTeHIMala JEHCTBUS B MEPBUYHOM CEHCOPHOM
HEHpOHE.
2. Bmopuuno-uyecmesyrowuii peyenmop — CrHeIaTu3UpPOBaHHAS KJIETKa
HEHWPOINUTENNATBFHON  TPUPOABI, BO30YXKJIEHHE  KOTOPOM  MepefaeTcsi  OKOHYAHHSIM
COOTBETCTBYMOIIEro ad(hepeHTHOro HeHPOHa, TeHEPUPYET PELIETITOPHBII MOTEHITHAIL.
3. Jugepenyuanvhoiii nopoe (nopoe pazniuyenus) — MUHAMAaJIbHAS BEIMUYMHA, HA KOTOPYIO
OJIMH CTUMYJ HaJMOPOTOBOTO JIMAana3oHa JIOJDKEH OTIUYAThCA OT APYTroro, 4ToObl MX PasHUILY
MO>KHO OBIIIO Pa3IMYUTh CYObEKTHUBHO.

4. Ilepsuuno-uyecmeyrowuii peyenmop - OKOHYaHUE ap(EepeHTHBIX HEPBOB (IIEPBOTO
CEHCOPHOTO HElpOHa), TeHePUPYET OTEHIINAT JICHCTBHUS.
5. Peyenmopuvl  cencopnvie - crneunanu3upoBaHHble nepuepuyeckre 00pa3oBaHUA,

npelHa3HaYeHHbIe U1 TpaHC(QOpMAalMKM SHEPTUU PA3IMYHBIX BUIOB CEHCOPHBIX CTUMYJIOB B
crneuu(UYeckyr0 aKTHBHOCTh HEPBHOM CHUCTEMBI (pa3iMyaroT NEpBUYHO- U BTOPUYHO-
YYBCTBYIOIIUE PEIIEHITOPHI).

6. CencopHuvle cucmemsvl — CIELUANTN3UPOBAHHBIE YAaCTH HEPBHOM CHCTEMBI, (QYHKIHUEH
KOTOPBIX SBJIIETCS BOCHPUATHE OMNPEJECICHHBIX CHUTHAJIOB — CEHCOPHBIX CTHUMYJIOB U3
OKpYy’Kalolled MM BHYTPEHHEH cpelbl, M COCTOALIME U3 NepUPEepUUecKUX pPelernToposB,
HepBHBIX IpoBoasmux nyred u oraenoB LHHC, orBercTBeHHBIX 3a 00pabOTKY MOIYyYEHHBIX
CUTHAJIOB (HEPBHBIE LICHTPHI).
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