OpraHbl YyBCTB (aHanM3aTopbl).

CTpoeHune 1 dyHKLUM OPraHoOB 3pEHUSA U
cnyxa

BecTtnbynsapHbin, 000OHATENBbHbIN,
BKYCOBOW, TAKTUNbHbLIN
aHannsaTtopbl. bornb.




e AHanu3saTtopsl

l \H an M 3aTO p ( Ce H CO p ) AHAAUIAMOPBL, WAL CENRCOPIBLE CUCTE MM

JMO cucmearnt Hyscnmasumesibibx HepPpGHA

00PaA0BaNUL, BOCRPUHUMAIOWUX U AHATUIUPYIONLLX
PASAUUHBIC BHOWNUC 4 GHYMPEHHUEC PAIOPAMCH LA

AHanmnaatopbl — 3TO YaCTb HEPBHOW CUCTEMBI, A
TOYHEE COBOKYMHOCTb HEPBHbLIX O6pa3oBaHuni,
NoMOorarLLnX YeNoBeKY OCO3HATb U OLIEHUTD,
OENCTBYIOLLIME Ha OpraHn3Mm, pasgpaxuTtenu.

AHannaatop CoOCTOUT n3:

peuenTopoB— YyBCTBUTENbHbIX OKOHYaHUN ,
BOCMPVHMMAIOLLIME pasapaxeHne v
npeobpasyoLne BHELLHUA CUrHaN B HEPBHbIE
NMMNYIbChbI

npoBoAsilen 4YacTu - COCTOUT U3
COOTBETCTBYHOLLEro HepBa 1 NPOBOAALLUNX NMYyTEN

N LLeHTPanbHOM YacTU — onpeaeneHHom
06nacTu Kopbl rONIOBHOrO MO3ra, rae

hopmMUpytoTCS OLLYLLIEHMS

Y yenoBeka eCTb 3pUTEnbHbIN, CNYXOBOW, =

0BoHATENbHbIN, OcA3aTeNbHbIN aHanM3aTopbl, il i
BECTUOYNAPHBLIN, BKYCOBOM

CoBmMmecTHas pa60Ta BCeX aHarim3atopoB Peuentop 3oHa Kopbl BonbluKx
MoMorarwT YesloBeKy Nony4unTtb BepHoe notyLuapHii
npeacTaeneHne o6 okpyxarowen Mpeobpasyior v
AEeNCTBUTENbLHOCTMY, nocTynaIouke | Heparsie nym s s
Ecnn ctpoeHne nnm oyHKUNM aHanm3aTopoB SR Mepenaror | | MHdPopMaumio
HapyLweHbl N0 BHELLHUM UITU BHYTPEHHUM — s

NPUYNHAM, TO BOSHUKAIKOT OLLMBKM BOCTIPUATUS, ARG

Ha3blBaeMbl€ UITTTHO3NAMHU



PeuenTtop

[Mo cnocobHoCTU BOCIMNPpUHMNMaTb BHELWLHNE N BHYTPEHHUE pa3ipaXeHnda U nepesonTb NX B

[

i
i

HEpPBHbIE UMMYJIbCbI, Ppa3rfn4atoT:

3KCTpoOpeLenTopbl - BOCMPMHMMAIOLLNE BHELLHNE pasapaXeHus: Temneparypy,
NPUKOCHOBEHWE, CBET, 3BYKU, BKYC, 3anax 1 ap.;

WHTPOpeLenTopbl PErMCTPUPYIOLLME COCTOSAHME BHYTPEHHEN Cpedbl OpraHnsma -
XMMUYECKUI COCTaB KPOBM, €€ JaBrieHMe Ha CTEHKM cocyaa, paboTy BHYTPEHHUX
OpraHoB:

riporipuopeuerimopsbi BOCINpUHUMakLLMNE HaTAXeHNe CyXO)KI/IJ'Il/Il7I, N3MeHeEHNEe OINnNHbI
MblLLUEYHbIX BOJTOKOH, CBA304YHOIO arirnapara;

mMexaHopeuerimopsb! BOCMPpUHMMarLwne MexaHn4eckmne BO34ENCTBUSA
Xxemopeuerimopsl! - XUMU4eCKne pasgpaxeHn4

[l 6apopeuenmopsl - AaBneHune
[l ©omopeuenmopbl — BOCMIPUHNMAIOT CBETOBbIE pa3apaXkeHus
[10 CNOXXHOCTN CTPOEHMSA BbIBAIOT :

NepBUYHbIE - MPOCTblE HEPBHbIE OKOHYaHUS OTPOCTKOB LIEHTPOCTPEMUTENBbHbIX
HENPOHOB (, HaNPUMep, HEPBHbIE OKOHYAaHUS B KOXe, BOCNPUHMMALOLLME ocA3aTerNbHble
n 6oneBble pasgpaxeHms)

BTOPUYHbIE peLenTopbl, MMeloLL e crneumann3npoBaHHble KIEeTKN Ans BOCNPpUATUS
onpeaeneHHoro pasapaxeHust (Hanp.oboHATENbHbIE KNETKN HOCOBOW MOMOCTH,
KOMNBOYKM 1 NanoYKn ceTyaTky rnasa, BOCnpuHMMatoLlue cBetu ap.)



3pUTENbHbIN aHaNM3aTop

PenenTops! ceTuaTkn

3pHTENLHBIE HePBEI

« 3peHune — BeayLlee YyBCTBO

Yy NPUMaToB 1 YerioBeka.
bonee 90% nHdopmaumm oo
OKpY>XatoLLeM Mmnpe 4YenoBek
Yyepes 3pUTENbHbLIN
aHanmaarop

3pUTENbHbIN aHanM3aTop
COCTOUT 13

nepmndepmnyeckon YacTum —
opraHa 3peHuda (rnas) c
peLenTopamum,
YyBCTBUTENbHLIMU K CBETY
npoBoadLlen YacTu —
3pUTENBHOIO HeEpBa

LLeHTpasibHOW YacTu —

OTOENOB rOfIOBHOMO MO3ra,
KOHEYHbIM U3 KOTOPbIX
aBngaeTcs 3aTblSIo4Hag 40oNg
KODbl




BHewHee cTpoeHUue nepndepuiecKkon 4Yactm 3puTenbHOro

dHAaJIN3aTopPa - rfna3a

Cne3Hble

CnesHasn xenesa NPOTOKM

3payok

Cknepa CnesHbiiA

KaHan

Papy»kka

TJIaBHUIIE M MMEeeT WapPOBUIHYIO
bopmy.

IBa Beka — BepxXHee M HMXHee- 3TO
CKJIQOKM KOXM, BBICTJIAHHBIE MBHYTPU
CIINUBUCTOM OB6OJIOUKOM

PecHuipl — SammuapT IJiasa oOT IIBUIM
EpoBM- OTBOISIT NOT COJIEHBIA
enKum

B yroJske 1mjasa — OCTAaTOK
TpeThbero BekKa — MHUI'aTeJbHOM
epEenoHKM, KOTOpas y XMBOTHEIX
BakpsBajsia rias cOboky

Cines3Has xejiesa M CJIe3HEe
OPOTOKM, BHBOIAT CJIeBy B YI'OJIOK
IJ1aBa — OJss [IOCTOSIHHOI'O
yBJaxHeHus:T ryasa.Cnésm uepes
HOCOCIJNIESHE KAHAJN MNPOXONST B
HOCOBYIO IIOJIOCTE. Y BBPOCJIOTIO
YyeJIOBeKa B CYTKM IOOJIXKHO
BHpabaTHBaTHCST He MeHee 3—5 Mn
CNés, OHM OYMIAIT IJia3 OT
OBUIMHOK M yOmBawT GaKkTepumu.
3padox

Panyxka

Ckynepa



O0O0onoYKM rnasa

O6onouku rnasa:

3payok ; CreknosugHoe
TeNno

e v e KOHBIOHKTMBA

~
“ (ne3Hoe 03epo

HYXHUI Cne3Hbii KaHaney

O6ono4ka, NoKpbliBatoLLAasA HAPYXKHYO
NOBEPXHOCTbL rfnasa v BHyTPEHHIOH
NOBEPXHOCTb BEKA, HAa3blBaeTCH
KOHBIOHKTUBOW

Cknepa
Cocyaucran
Ceryartka

Wenroe nartHo

Cnenoe naTtHo

; ponenocuuﬁ

IJla3 VIMEET 3 ODOJIOUKM, LIEPENHVE U
3aHME YacCTU KOTOPHEIX OTJIMUANTCH
BHEIHEe, IIO CTPOEHMI U OYyHKLMAM:

0 ©GubposHag, BamHMI OTOEJI KOTOPOM
0o0Opas30BaH HENPO3pPauyHOM OeJIOUHOM

ODOJIOUKOM — CKJIEPOM, a IepelHUM
OTHeJlI NPO3PAaUYHEN M HA3BEBAETCH
poroeuiia

0 cocyrnvcrag. B HeM OpPOXOOAT
KPOBEHOCHBIE COCyIBl, CHabxawuue
rjJas. dYacTb CcOCyIuUCTOM OOOJIOUKMU,
comepxallasd NMIMEHTH, HAa3BBaeTCHd
PaOyXHOM O6OJOUKOM. KieTky pamyXKu
comepxaT BCero OAOMH NMIMEHT, U,
ecyaM ero MajJjlo, palyXKa OKpalleHa B
ToNyOOM WJIM CEPHM LIBET, a e€CJu
MHOT'O — B KapuM WM YEPHEM. [BeT
TJla3 He SABJISEeTCHd NPUCIOCODMTEJIbHBIM
[IPU3HAKOM.

B uLeHTpe panyXHOM OOOJIOUKM
HAxXOOUTCS OTBEepCTME - Bpadok (0T2408
MM B JUAMETPE), KOTOPHIA MOXET M3MEHSTH
cBOM InuamMmeTp B 3aBUCUMOCTU OT APKOCTU CBETA,
ocBeWwawuwerorna3 za cueT COKpalleHUA
TJIQ3HBIX MBIIILL
0 ceruarvio 060NOUKY . 3amHAd UYACThb

CeTUaTKM BOCIPMHMMAET CBETOBEE
pa3mpaxeHus U IOpeobpal3yeT UX B
HEPBHEE MMIYJIbCH . llepenHsasd ee YacThb
— coJernadg M He COIeDXUT




BHyTpeHHee CTpoeHne rnasa

[[Na3Hoe A0noKO HanomnHeHo
CTEeKNoBUAHbIM TerioM. OT0 becLBeTHasA
Npo3payHas Mmacca, No KOHCUCTEHLUMK
HaMOMUHaIOLBN CTYNERb.

13

)

— CocynoucTasa oboJiouKa.

1 — Cxjepa. 2

5-PoroBuia. 6 — Panyxka. 7 — 3pauox.

8 —IlepenHsasi kaMepa rjasa. 9 —
Bagusaa xamepa rmasa. 11 —Xpycranmuk.
12 — CrexnoBumHoe Tejo. 13 — CeTuaTka. 14

— 3pUTENLHBE HEPB.

SpureneHs HEPB OTXONOUT OT 3aIOHEM YacCTu

TJIa3HOT'O 40JI0OKa K T'OJIOBHOMY MO3IY
Xpycraaukx viveeT QOpMYy HOBOSAKOBBITYKJIOM
JMH3El. OH CHnocoOeH M3MEHATH CBOI KPUBUIHY

[IpY COKpalleHUSIX PECHUYHOM MBIILEL. [Ipu
paccMaTpMBaHUM OJIM3KUX IPeIMeTOB
XpyCTalMK CXMMaeTCcHda, [IPpM paccMaTpUBaHUMU
OTIAaJIEHHEBIX pacumupsaeTrcda. Takasa
CIIOCODOHOCTB XpyCTallMKa Has3beBaeTCHd
akkoMogmaumen - 3T0O HENPOU3BOSbHOE U3SMEHEHUE
KPMBU3HbI XpyCcTanuka.

XpycTanmuk IJlaza deJioBeKa I[IpOo3paudeH,
COCTOUT M3 DBIUTEJMJIBHOY TKAaHM M HEe VMeeT
HEPBHBIX OKOHUAHMM, KPOBEHOCHEIX COCYIOB,
ero MNPO3PAadYHOCTb 3aBUCUT OT XMMUUECKOI'O
COCTaka BHYTPUIJIA3HOM XUIOKOCTM, WM3MEHEHUEe
ee BTOI'0 CcoCTakBa MOXET CTaThb IPUUMHOM
[IOMyTHEHUS XpyCTajMKa.

Kamepsl rymasa

Ilepenussa xamMepa rJjiasa PAaCIOJIOXeHa MexXOy
POTOBULEN U PALYXKOM

Banugasg kaMepa pPacroJiOXeHa Mexny
PaOyXKOM U XPYyCTaJIMKOM — OHM MMEIT
cooOlueHMe . Ob0e KaMepHl BallOJIHEHEL
NPO3PayuHOY BHYTPHUIJIABHOY XUAKOCTEBI,
KOTOopasda I[IOCTOAHHO OOHOBJAeTCHA. I[lo cBOeMy
coCcTaBy OHa OJM3Ka K Iljla3sMe KPOBU U
nuraeT OeCCOoCyOMCTHE CTPYKTYPH IJjlasza-
XpycTanmuk.OHa Cco3JaeT BHYyTPUIJIaA3HOE
TTARITEHITIE .




epBHble
0N0KHa >
B MO3r

Choit —
peuenTopos

Nanoyku

Kon6ouki

HepsHble
" KneTku

CeTyaTka. NMano4yku u kondéoukun. Cnenoe
NATHO U XenTtoe NATHO. LiBeTHOe 3peHune
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Honboska
MNanoyka

CTpoeHve CeryaTkut
(cTpenKamit 0603HaYeHbI
NyuM ceera)

CeTyaTKa coaepXuT 3puTernbHble peuenTopbl — KONBOoYKK
(okono 7 MnH) 1 nanoykn (okono 130 MIH).

Manoyku

B nanoykax cogepXutcst 3puTenbHbIA MUMEHT POAOMNCUH,
OHW Bonee YyBCTBUTENMBHbI, YEM KONBOYKN, 1
obecneynsatoT YEPHO-Benoe 3peHne npu NIOXom
OCBELLEHNMN.

Konboyku

Konboukn cogepxaTt 3pUTenbHbIA MUTMEHT NOAOMCUH U
obecneynBatoT LBETHOE 3pEHNE B YCNOBUAX XOPOLLEN
OCBeLLEHHOCTU. CunTaeTcs, YTo ecTb TPU Bnaa Konbouek,
BOCMPUHMMAIOLMX KPACHbIN, 3€NEHBIN U CUHUI LIBETA
COOTBETCTBEHHO. BCce ocTanbHble OTTEHKM ONpeaensatoTCs
KoMOnHaumen BO30YKAEHUS B 9TUX TPEX TUNAX
peuenTtopoB. Nog aencTBnemM KBaHTOB CBETA 3pUTESbHbIE
NMUrMEeHTbI pacnagarTcs , BO30yxaas anekTpudeckue
CUrHanbl, KOTOpPbIE NepeaatoTCs OT Nanoyek U Konbdoyek K
3pUTENBHOMY HEPBY, M MO €ro BOSTOKHaM MMMNYrbChbl
NnocTynarT B MO3T.

Cnenoe nimHo

B MecTe BbIxoaa 3pMTENbHOro HepBa U3 CeTYaTKN
OTCYTCTBYIOT M KONOOYKK, 1 NANoYKnu. 3TO MECTO
Ha3bIBaeTCHA cnenbiM MATHOM.

Xénmoe nssmHo

BonbLe Bcero konbo4vek pacnonaraeTcs NPAMO HanpPoTMB
3payka — B XXENTOM NATHE, a B nepudepundeckmx otaenax
CeTyaTKn KoNbo4yek NOYTN HET, TaM pacnonararTcsa O4HU
narnoyku

LiBeTt

CywecTtByerT 3 B1uaa konbodek. OHM pacnosHaroT TOSNbKO
KPacCHbIN, 3eNIeHbIN U CUHMM LBeTa.

Bce ocTanbHble LBeTa nony4yarTcs NyTeM UX CMELLEHUS B
pasHbIX KOHLEHTpaumax. 3Ty Teoputo paspabortan H. B.
JlomoHocoB, a notom passun I. FenbMronsu.



MbiLwubl rnasa

Hapy>XHbIMX MbiLLLLI@MW F1a3a CHUTALOT:

= 4 NpsAAMbIX (BHYTPEHHSAA, HWXHSAS, Hapy>XHas,
BEPXHAA)

= N 2 KOCbIX (BEPXHSAS, HYXKHASR).

Bce a1 6 MbiwL, rnasa ogHUM KOHLOM
NPUCOEONHEHDBI K CKINepe B NepeaHemM otaene
rnasa, oTkyaa B Buae Cy>XaroLenca BOPOHKN
NOYT K KOCTU rMasHULbl: HUXKHASA KOocas — K
nepegHemy otaeny, octasibHble — K ee
BEpPLUMHE.

Tpu napst raa3HeiX My



[Tony4yeHmne n3obpaxxeHust

Cetyarka
\\
\ | U306paxenue

{ ' (YMENLWENO, NepenepHyYo)

\

06vekr s
Xpycranuk =y

[ Ceer or nmpemMeTa nomagmaeT Ha

[IPpOBpPaYHy0 POI'OBMUILY, B3aTeM
yepes BpadokK pPamyXKM, BaTeM
yepes XpPyCTalMK.

PYHKIIMST Bpadka peryanMpoBaThb
KOJIMYeCTBO CBeTa, nonajamulero B
jas

PYHKIIMA XpyCTalMkKa cruenaThb
TakK, YTOO6H M306paxeHMe nonalyo
TOYHO Ha cCeTdYaTKy, a He nepexn
He) M He mnol3aigM Heé, MHaude OHO
He OynmeT ueTkuM.]lsss 3TOrO OH
oblamaeT akKOMOIOLMENn
OnTuyeckass cucreMa Ijaska
bopMupyeT Ha ceTUaTKe HE TOJBKO
YMEeHBIIEHHOe, HO M I[IepeBeépHyToOe
nsobpaxeHmne npegMera.
O6paboTka CHMIT'HAJIOB B
LeHTPAJILHOM HEPBHOM CHCTEeMe
IIPOUCXOOUT TakKkmMM obpaBoM, UYUTO
IpenMeTs BOCIPMHMMAKTCS B
eCTeCTBEHHOM IIOJIOXEeHUHN .



| [lepenayva 3putenbHon nHdopmaunm ot
N peuenTopos B LIHC

CTpoeHMe ceTyaTku

(CTpenKamm ¢ 0603HaYeHb!

yu¥ CBeTa)

Cocyp,bl N HEPBbI NOAXOAAT K poTopeLenTopam (nano4vkam v
Konbo4vkam) cnepeamn BMeCTe NnyYykamMmm CBETa — 3TO HE COBCEM
paLnoHaribHoe YCTPOUCTBO. Y OCbMUHOra, Hanpumep, Bce
HOpMarnbHO B 3TOM nnaHe. Ho 3To cBsi3aHo C
9BOSMOLIMOHHBLIMW NPpeobpa3oBaHUAMM.

OT 3puTenbHbIX PELIENTOPOB CUTHanNbI NOYT B 3pUTENbHbIN
HEPB

Bbinas u3 rmasHoro sibrioka, 3putenbHbiv HEPB CNeayeT B
cpeHnn MO3r, rae 3puTtenbHas nHpopmauusa noaBepraeTcs
nepsun4yHom obpaboTke.

OTTyda no akcoHamM HEMPOHOB 3puUTenbHasa MHpopMaLUnS
nonagaeT B 3puUTesbHble gaapa Tanamyca (MPoOMeXXYTOYHbIN
MO3r),

OTTyOa — B 3aTbI0YHbIE O0W KOPbI 00MbLLIMX NOAYLIAPUNA.
VIMeHHO TaM dboODMUNDVETCSH TOT 3DUTENbHbIN 00pa3, KOTODbIN




AHanu3s 3putenbHou uHpopmaunm B LIHC

Mone 3pexHunn
NeBoro .
rnasa @ y

3puUTenbHbIi
Heps

Mone 3peHun
». npasoro

Q‘, ' ra3a
/.

Nepekpecr
HepBoB

3a CYeT YaCTUYHOrO NepeKkpecTa 3pUTeNbHbIX HEPBOB
KaK NpaBoe, TaK U N1eBOe NOAYLWapUe aHaAU3npYIoT,

BbICLIMIA LEHTP 3peHus

MHGOPMALMIO OT ABYX rNas.

Y uesloBeka OMHOKYJISIPHOE BpeHMe
*JeJioBEK CMOTPUT Bnepén IBYyMA TWJla3aMU.

[Tonna sBpeHMAa obomux IJla3 COBIAIaKnT TOJIBKO

Cliepelln, a CGOKy Y KaXmgoIr'o IJla3a CBOE TII0oJie SpeHrAd — HepMerquCKoe SpPEeHNe. Ecmmu
OoCTajJicAd OIOViH IJla3, TO 3peHMe He IIOJIHOLEHHOE
‘HepBM, KOTOpERIE MIOYyT K MO3T'Yy OT IJla3 CMelMBAKTCHA. Ecau IIpaBaAd IIOJIOBMHa TeJla

KOHTPOJMPYEeTCS JIeBBEIM I[IOJIyllapMeM U HaobopoT,
* OT OpaBOTO IJlal3a 4YacCTb BOJIOKOH MIET K IIpaBoOMYy,
‘I U3 OPpyToro IJla3a TakK Xe

*[IODTOMY aHaJM3 M300paxXeHMsa NPOMCXOOUT B JIEBOM IIOJIyllapuUM OT OOOMX IJla3 M B IIpaBOM
noJjiymapum oT O0OOoUX.

*TakoOll HepeKpecT BPUTEJILHEIX HEePBOB
MHOOPMAa LM

TO C IJla3aMM He Tak.
d 4YaCThb K JIEBOMY IIOJIYyIIApPWIIO

JaeT BO3SMOXHOCTB IIOJIYUYMTB MO3TY BCK 3PUTEJIBHYIO




3abonesaHna opraHa apra
3 p e H I/I ﬂ Smﬁop;;gcrn// ﬂaﬂbHO\;g[;%Tb

* BnmnsopykocTb. [MasHoe A0noKo BbITArMBaeTCA U
n3obpaxkeHne oT OTAaNEHHbLIX OObEKTOB HE

doKkycupyeTcsa Ha ceTyaTke, okasblBasicb Nepes Hew

[1anbHO30pKOCTb U300paxeHne pokycnpyeTcs no3agu
ceTyaTKkm

« Kocornasue
« KaTapakTta — noMyTHEHME XpycTanuka
e [Nlaykoma — NoBbILLUEHNE BHYTPUINAa3HOro AaBneHuns

* Hekumn rnas — KOHIHKTUBUT U Ap. HY>KHO cobnogaTb
rmMrueHy rnas

« KypuHasi cnenota — HeJoCTaToK BUTaMUHA @ — CyMepeYyHoe
3peHune pesko nagaet. B cymepkax yernoBek MOXET He
BUOETb.




N U IV 9GaGTI 71 119 1Tonvro
«3pUTENBHBLIN aHaNM3aTop

4erioB

Bonpoc 1

Kakue peuentopbl pacno3HakoT UBeT
npeamMmeToB?

1Mpobunpoykun
2Konbo4ku
3By TbINno4kn
Al'lanoyku
Bonpoc 2

YTO OTHOCUTCS K BCOMOraTtenbHOMY
annaparty rnasa?

1XpycTanumk

2Porosuua

3Cknepa

M \\
3 A7/
Bonpoc 4

Kak Ha3bIiBaeTcs 6erno4Has
obornouyka rnasa?
1CocygmucTtada obono4ka
2PoroBuua

3CeT4yaTKka

4Cknepa

Bonpoc 5

YTOo oTBOAUT KaneribKu noTa co noba?

1CnesHble }enesbl
2 Beku
3PecHuUbI

4BbpoBu



OTBETbI

¢ 1-2
¢ 2-4
¢ 3-1
¢ 4-4
¢ 5-4




3BYKOBOW aHanNmM3aTop YeroBekKa.

LC.nyx OAéT YeJIOBeKYy

Cnyxoable . BOBMOXHOCTB
A mepu %
,% 'F‘ BOCIIPMHMMATE pPedYb U
1 b
- ‘e obwarscs .

"CJIyXOBOM aHaImM3aTop
BKJIOYaeT B cebsi:

[l opran cnyxa,

[l cnyxomBoit neps

[ menTpn mMosra,
aHaNMsupy e
CIIyXOBYyI0 MHpopMarlmio

MpoBogsawme
\(/ ny‘l’u =

PeuenTopbl

CnyxoBoW aHanusaTop.




[lepndpepmyeckas 4acTb CIyxXoBOIo

dHaJ1IN3aTo

z v
%% Cnyxosou BHyTpeHHee yxo
~Z NPOXoA
/‘/ 0\
)
\‘ ,
\ s
\ \&7 CpepHee Tpyba
HapyxHee yX0
yX0 BapabaHHasn

nepenoHka

P &plrlapyesHoe. Yidsoro
aHanusaropa COCTOUT U3 HapPYXXHOro, cpeaHero
N BHYTPEHHEro yxa

-Hapy)KHoe Yy XO 4YeJioBEeKa npencrtaBiieHo:

¢/_YLLIHOM PaKOBMHOW- XpALLEBOe 0bpasoBaHue,

NOKPbLITOE KOXeN. Y yenoBeka, B OTNnnyme ot
MHOIMX XXUBOTHbIX, YLLUHbIE PaKOBUHbI
NPaKTUYeCKU HENOABMXKHbI. DYHKLMA —
ycunmneaTb 3BYK U AaTb NOHATb OTKyAa OH
nponcxoanT

EBCTaXUeBA gy apyyKHbIA CYXOBOW NPOXO/ — KaHas AfMHO

3—3,5 cM. CnyxoBou Npoxod, Crerka U3orHyT,
€ero CTEHKU BblaensT ocoboe nunkoe
BELLECTBO — YLLHYIO CEpy, kKoTopada He AaeT
NPOHUKHYTb B CITyXOBOM NMPOX04 Mblfiv U MENKUM
HaCeKoOMbIM.

v’ CyxoBOW Npo3xo4 NPOCTUPAaETCA A0

bapabaHHOM NePENOHKN — 3TO MEMOpaHa, oHa
oTAensdeT Hapy>KHOE YXO OT NMOfIoCTU CpeaHero
yxa

BapabaHHas nepenoHKa OTHOCUTCH K
BHVTDEeHHeMV VXV



A ‘\ ‘hepmcbepmquKaﬂ 4acCTb CINYXOBOIO
aHanunsaTtopa. CpegHee yxo.

»
. T TN

3 ;
« CpenHee yxo
* HaunHaeTtcsa 6apabaHHOMN NepenoHKON, 3arNoSTHEHO BO3AYXOM .

* B nonoctn cpeaHero yxa pacnonoXeHbl CamMble ManeHbKne KOCTU OpraHm3mMa YernoBeka:
MOJIOMOY€EK, HaKo8aJibHs1 U cmpeMeyqdko. MonoTo4ek «pyKOSITKOM» cpacTaeTcsi C
bapabaHHOW NEPENOHKON, a «rONTOBKOW» MOABMXKHO MPUCOEAMHEH K HAaKOBallbHE, KOTOpas
OPYron 4acTbio NOABMXKHO coeanHeHa co cTpemMeykoM. CTpeMeyKo LUMPOKMM OCHOBaHMEM
CpaLleHO C NepenoHKOM OBanbHOro OkHa, BeayLlero B kaHan ynutkn. OBanbHOe OKHO U
BC€, YTO 32 HAM - 3TO yXe BHYTPEHHee yXO

« KonebaHus MemOpaHbl 0BanbHOro OKHa NepeaarTCs XXUAKOCTU, HAXOASALWENCs B yrnTKe
BHYTPEHHEro yxa

» [lonocTb cpegHero yxa Yepes3 eecmaxuegy mpy6y coeanHeHa C HOCOrMOTKON. OTO
HeobxoaMMo 4Nns BbipaBHMBaHUA AaBreHns no obe CTopoHbl 6apabaHHOM NepenoHKM Npu
N3MEHEHNAX aTMOCEPHOro AaBrEHNUS.

*  OVHKUMA cpeaHero yxa:

0 yCcunmnBaTtb 3BYKOBOWU CUTHAI. (cp. yxo MoxHO cunTaTh aKycTUYECKUM TpaHchopMaTopoM. Tpu KOCTOUKM
00pasyloT CMCTEMY pblYaroB, KOTOpble NpeobpasytoT konebaHns Bo3ayxa B konebaHus XnagkocTu, U eCrn y4ecTb, YTO
NMOBEPXHOCTb OBASIbHOro OKHA BO MHOMO pa3 MeHbLUE NOBEPXHOCTN BapabaHHOM NepenoHKK, TO OKasbiBaETCS, YTO
AaBrneHne, nepegaBaeMoe Ha oBarbHOE OKHO, NpnbnmnanTensHo B 20 pa3 6onbLue, Yem AaBrieHne, UCMNbITbiIBaeMoe
BGapabaHHON NnepenoHKon)

0 BblpaBHMBaTh AaBrieHne No obe CTopoHbl bapabaHHON NepenoHKN Yepes eBcTaxueBy Tpyoy




— [lepndepnyeckas yacTb
e CNyXOBOro aHanusaTopa.

BHYTpEHHEE YXO
3anornHeHo XNOKOCTbIO. ' W
HaxoguTCs B MONOCTM NMpaMuabl BACOYHOW KOCTU. K opraHy crnyxa BoO BHYTPEHHEM yXe
OTHOCUTCS YNINTKA — KOCTHbIN CrpanbHO 3akpy4eHHbIN KaHan. B kaHane ynuTku,

3anofIHeHHOM 0CcOoB0M XXNOKOCTbIO, HAXOAUTCS OKOMO 25 ThIC. 3BYyKOBOCMPUHUMAIOLLINX
KNEeTOK(3BYKOBbIX PeLenTopoB), OT KOTOPbIX OTXOAAT BOSTOKHA CIlyXOBOIro HepBa.

CJ'IyXOBbIe peuenTtopbl UMEKOT «rpe6eH|<y» YyBCTBUTEJIbHbIX OTPOCTKOB. KonebaHus
MeM6paHbI OBaJibHOIo OKHa nepenarnTCcAd XMOKOCTU, HaxoaALwencd B YJINTKE

OHu, Kak KaMepTOH, konebnoTcs B OTBET Ha 3BYK onpeaeneHHon 4acToTbl (Ha ogHy
HoTy). OnpeaeneHHble rpynmnbl PELENTOPOB BOCNPUHUMALIOT ONpeaeneHHble 3ByKU

OTn KonebaHns BbI3blBalOT SﬂeKTqueCKMVI CUrHarn

®OyHKUMS BHYTPEHHETO yXxa: Nnpeobpa3oBaTb MexaHn4eckne konebaHus cpeapbl B
HepBHbIE UMMYIbChI., KOTOPbIE MO CNyXOBOMY HepBY nepenaayTcs B LIHC ons
aHanuaa n BoCrnpusiTus 3Byka




[lepenaya 3Byka B LIHC

* B pesynerarte konebdbaHumn Bo30yxaatoTCA
peuenToOpPHbIe KNETKU U CUrHan rno BONIOKHaM
CITyXOBOrO HEpPBa nepeaaeTcsl cHavarna B aapa
HUXXHUX OYrpoB CcpeHEro Mo3sra

* OTTYyAa B CNyXOBble a4pa Tanamyca
(MPOMEXYTOYHbIN MO3T)

* 1N, HAKOHEL, B BUCOYHbIE OO0 KOpbl D0MNbLUNX
nonywapumn, rae n HaxoauTcs BbICLLUN LLEHTP
CITyXOBOW YyBCTBUTENBHOCTMW.




UacToTa 3ByKa. [ pPOMKOCTb 3BYKa

2,000 Hz
1,500 Hz

400 Hz 600 Hz

YnuTtka

200 Hz

J -

800 Hz

20,000 Hz 1,000 Hz

7,000 Hz
5,000 Hz

3,000 Hz

4,000 Hz

MembpaHa

1500 - 20 000 Iy,

MembpaHa

600 - 1500 'y

MembpaHa

/g.‘\:}q

200 - 600 My

B pasHbIx MecTax ynnTKku

BOCMNPMHMMAIOTCS pasHble No

BbICOTE 3BYKMU:

= B Havane ynuTtkm — camble
BbICOKWE 3BYKMU

» B KOHUE caMble HU3Kne, Ha

ypoBHe KorebaHunn

3BYH
<20dB

20-30dB

I'POMKOCTE 3ByKa MBMepsieTCsI B
neumbesiax. OdYeHBL I'POMKME BBYKMU
IOBPEeXNAalnT BBYKOBOM aHaIM3aTOP

(6ommee 90 gmeumbedr)

OTHpbITan npuposa B GesseTpue

O4eHb TUXanA HOMHara

30-40dB
40-50 dB
50-60 dB

06bi4HbIA POH 3BYKA B MWIOM iOME
HopmanbHan Gecepa
BHNIOYEHHbIV TENEBH30P, pagmro

60-70 dB
70-80 dB
80-90 dB
90-100 dB
100-110 dB
110-120 dB
120-130 dB
130-140 dB

~

< PACTYLLUHA YPOBEHb HAHOCUMOIO BPEAA

NULWYLWAA MaLUKMHKA
NErKOBO# aBTOMOGWL B ropoae
rpysosov asTomobunb B ropoge
OTOOHMHBIM MONOTOK

NON-KOHUEepPT

CaMONEeT NPU NOArOTOBHE K NONETY
camoner npu crapre

BOEHHan cTpensba B6man




3aborieBaHNs CNyxoBoro
aHarnusaropa

* [loBpexageHna n TpaBMbl:

v/ /IHopooHoe Terno MoXeT npopBaTb bapabaHHyo
NepPEnOHKY

v/ ydap no rornoBse Bbi3blBaeT NOBPEXAeHWNe CpeaHero
N BHYTPEHHEro yXa

* NOJIHad rmyxorta:

v/ TMOBpeXaeHNs CriyxoBoro HepBa. HapyLuatoTtcs ero
CBS131 C FONMOBHbIM MO3roM — TOla HacTynaeT norHas
rnyxoTa.

* TyroyxocTb.CepHble NMpobku
« OTUT — BOCNaneHne cpegHero yxa

[Mpn Bcex BMAax rmyxoTbl, KOOMe NOBPEXAEHUS CITyXOBOIO
HepBa, MeAuLMHa B COCTOAHNUM NOMOYb




TecoBble 3agaHUSA MO TeEME

_ «3BYKOBOW aHanM3aTop YernoBeka

Bonpoc 3
Bonpoc 1
Kak HasbiBaeTcs Tpyba, coeanHsaoLwas
°
Kakown koctoukn HET B cpegHem cpefiHee yX0 C HOCOrMOTKOM?
1EBCcTaxueBa Tpyba
yxe? by
. 2 annonuesa Tpyba
HakoBarnbHuU 3 AnbBeondpHas Tpyba
® 4 ['paacpoBa Tpyba
Tonopuka
°
CTpemeuka Bonpoc 4
° Kak HasblBaeTcsa BocnaneHne Hapy>Horo
MornoTou4ka
yxa?
BOI'IpOC p) 1anmoput
° 2AnneHanunT
K kakoun gone Kbl'1 pacnonoxeHa | | spuesvonus
clyxoBas 30Ha? 40TuT




BecTtnbynspHbIn aHannsaTop

OcHoBaHue cTpeMeHmn

MonyKpyxHble KaHallbl\
(paeHoBecue)




BecTtnoynsapHbin aHanmnsaTop

[ Na3 BOCNpUHUMAET CBET
Yx0 BocnpuHUMAaET KoriebaHus Bo3ayxa

BecTnbynsapHbIii aHannsaTop BbINOMHAET YHKLMIO Perynsaumm
MONOXEHUS Tena n ero oTAerbHbIX YacTen (Npexae BCero ronosbl) B
NPOCTPaHCTBE

Ero nepughepuyeckass Yacmb npeacraBneHa:

peLenTopamu, pacnofioKeHHbIMU BO BHYTPEHHEM YXE ( B
NONYKPYXHbIX KAHaNax 1 OTONMMTOBOM annapare)

[Ipoeodsiuasi Hacmb 3TO BECTUOYNSAPHbLIN HEPB

LleHmpasbHas Yacmb — 3TO OTAErNbl MO3ra, Kyaa MHdopMaLus

nonagaet nocriegosateribHO. KOHEYHbIM OTAENOM MO3ra, rae
MHCbOpMaLI,I/IFI OLEHMBAETCA N YENOBEK MOHNUMAET CBOE MNONOXEHNE B
NPOCTPaAHCTBE ABIMAETCA TEMEHHAA AN0J14 KOPbl OJIOBHOIMO MO3ra




PacnonoxeHwue ne

pndpepnyecKon YacTu

BECTUOYNAPHOIro aHanusaropa

nepenHuMn

ropugoHTanp~™"

Puc. 20. Crpoenne n pacnososkenne Jabupmarat

1, 2, 3 — COOTBETCTBEHHO IOPH3OHTOMLHEI, 3axuuit u nepemuui MOIYK]
Hple Kaajbl; 4, 5— OTOJNTOB anmapar; 6, 7 — HePBHLIE TAHINIHIN, 8 — By
OYJADPHBIL Heps; 9 — yJuTKAa.

MonykpyxHsle
NPOTOKM

Juponumda

MONYKPYMHBIE w= =
NPOTOKM

WeneobpasHas
: memopaHa

~
~ Ynutka

bapabanHan
nepenoHKa

|
i
i
i
MNpepasepue




I
NonykpyxHsie
KaHabl

: ] —
OsanbHbm Kpyrneii
Mewoyex Melloven

BecTudynapHbin
Heps w2

TPOEeHUNe U PYHKLUNA BECTUOYIIAPHOIoO

v OTonuT

(kpucrannbi)

Hutu

(Bonocku)

(Bonockosbie)

Ynutka (cnyx)

MonykpymHbIe KaHaan
(paeHoBECHKE)

U Ilepudpeprnuexkasa yacTe BeCTUOYJIAPHOIO
aHaJln3aTopa pacIoJIOXeHa BO BHYTPEHHEM yXe
M NpencTaBJIeHa IOByMA OOpas3OBAHMAMM:

o KpyDJsid ¥ OBAJBHEIM MEWOYKHM WX HABHBAIOT

orosnuToBE annapar. OHY PACIIOJIOXEHH B
npennBepmM BHYTPEHHEI'O yXa UM 3allOJIHEeHEH

cTyaHeobpasHon maccomn

0 B mojiocTM MEmoukoB Ha MeMOpaHe pPacloJIOXEHH
OTOJINTEL — KPMCTaJIJIbI coJjen KaJIbLMdAd

D B cTeHkax MemoOUKOB HaXoomrcd OoJipioe
KOJIIMYEeCTBO BOJIOCKOBEIX KIJIETOK— pPELeIlITOPOB

0 [Mpu U3MEHEHUM NOSIOXEHUA TENA OTOSNUTLI OKa3bIBalOT
AaBneHne Ha peuenTopHble KIETKM U BO30yXaatoT ux .

0 PeuenTopbl OTONMMTOBOrO annapara perynmpytot
paBHOBECUE roNoBbLI U TeNa, HaxXoAALIMXCS B IOKOE
(cTaTnyeckoe paBHOBECUE)

HonyxpyxXHsle kaHajel. VIx Tpu, oHM pPacrofiaratTcd

Tpex B3aMMHO NepneHauKynapHbIX NSIOCKOCTSX, YTO

NO3BONSIET aHANMU3NPOBaTb NOMOXEHNE B TPEXMEPHOM

NpOCTpPaHCTBE. BHYTPU HUX HAXOOUTCS XXNOKOCTb, a B

amnynax- peuenTtopbl. YCKOpeHue unmn saamegneHune rofiosbl |

Tena B NPOCTPaHCTBE NPMUBOAUT K ABUXXEHUIO XKUOKOCTH, YTO

BO30YyXXOaeT peLenTOpHbIe KNETKN.

PevenTopbl NONYKPYXXHbIX KAHANOB pearnpytoT Ha YCKOPEHW!

UNn 3ameasieHne OBMKEHUS, TO eCTb PErynnpyroT

paBHOBecUe Tena, ABMXYLIEerocd B NPOCTPAHCTBE

(AMHamMu4eckoe paBHOBECKE).




[IpuHIMI paboTr BEeCTUOYIISIPHOI'O

anmnapara

* Bos3OyxnawnTcda pPelelTops OTOJIMTOBOI'O allapaTa Uu
[TOJIYKPYXHEIX KAaHAaJIOB.

* OTPOCTKM PELENTOPOBR 00pal3yonT BECTUOYIIAPHBNM HEPB
(OKOmno 18 TbiCAY BOMNOKOH), 10 koTopomy uHpopMaLusa o6
M3MEHEHUM I[IOJIOXKEHMS TeJla B NIPOCTPaHCTBE IollanaeT:

0 BBecTUbOynsaApHbIE SApa NPoaoAroBaToro Mo3ra, rae obbeanHaeTcs
NHpopmauus:

- OT BECTUDYNAPHLIX peLenTopoB

- OT BHELUHUX rnasogsuraTenbHbIX MblLLL

- OT PeLenTopoB KOHEYHOCTEN U LLen (O NO3ULMK rofI0Bbl OTHOCUTENBLHO
Tena)

0 B gmpa cpemHero mMoszra

0 sarem B ___MOBXEeUOk

0 gmopa Tamamyca

0 n, HaxkoOHell, B TEeMEHHYI o06JacTk KOPH OOJbIMX
HOJ’IyLHapMﬁ ( NOBHO-BUCOYHO-TEMEHHOM CThIK - Y MEMKOB)




b3anMogencTteBme BeCTUOYINAPHOIo
aHanusarTopa

AddepeHTHbIE N 3ahdPePEHTHbIE CBA3

BeCTMDOYNApHOro annapara * BecmubynsapHbiu
3 aHasusamop ,

B3aMMOOENCTBYET C
OpyrumMmmn aHanm3atopamm
, B NepByto o4epenb co
3pUTENbHbLIM U
nponpuouenTUBHbIM
(MbILLEYHbIM YyBCTBOM)

« C BeCcTUOYNSPHbIM
arnnapaTom cBsi3aHa
MOpcKasi bones3Hb-
NOCTOSAHHOE
pasgpaxeHue

BOJ1IOCKOBbIX KITETOK

TOHOTa




MinedyHOE YYBCTEO (IIponpMopeLlentisi)
OeCTByeT COBMECTHO C BeCTUOYISIPHBIM

annapaToMm

CnUHHOW MO3r

YyBCTBUMTENbHbINW

Mponpwuo-
peuenTopbi

BecTuOyJIApHEI anmnapaTtT
B3aVMOJIEVCTBYET C MBIUEYHEIM YYBCTBOM.

STO BTOpAasd UYacThb papHOBecusa. 00e uyacTu

BO B3aMMOINEMCTBUM I[IO3BOJILIT USJIOBEKY
omylmaTb M KOHTPOJIMPOBATE IIOJIOXEHNME
Tejla B IIPOCTPaHCTBE.
[MponpuopeLenTopbl
[0 EcTe MHOIO pPELENTOPOB B MHIILAX U
OCOBEHHO B HX CYXOXUIUSIX ,
rnepengamuye B MO3T MHOOPMALIMIO O
CTelleHlV pacCTdXeHlMd KaXHOﬁ MBIIIIIBI, Aa

SHaA4lMT, M O CTEII€EHM COKpalleHMA 2TOM
MEITNITEI

0 5ra mHpopMauma NOCTyNaeT B _MOBKEUOK

Y TEeMEeHHVID O0OJaCcTb KOPB OOJIbIIMX
NoJIyliapuy, YTO I[IO3BOJISET OUEHb
OBICTPO M TOYHO KOHTPOJIMPOBATH I103Y
BCEro TeJla dYeJioBeKa U IIO0JIOXEeHME €TI0

QTIHeNLHEX UYaCTeur




OOOHATEeNbHbLIU aHaANMN3aTop

OboHATENbLHBLIN
Heps

l—lq Cnusmcran

HocornoTka

OOOHATENbHbLIN
aHanmsaTop
BKJ1HOYAET:

 [lepndepunyeckyto
yacTb -
ODOHATENbHbLIN
aAnuUTennn

* [lpoBOOALLYIO YACTb -
HEPBbLI

* LleHTpanbHyto YacTb -
LEeHTPbl OOOHAHUS

MO3ra




OboHATeNbHbIE PELIENTOPLI, Nepeaaya
MMIynbca B MO3r

\

o X {\)m *  OB6oHATENbHbIN ANUTENNUIA HAXOAMUTCS B HOCOBOW
8" m, , NONOCTN B BEPXHEM HOCOBOM Xo4e (FIEBOM U
npasomMm)

1+ OO6oHATEenNbHbIE KNETKN pacnonaratoTcs

S NOOOVHOYKE, OT HUX OTXOAAT BOMNOCKMY,
—1) BbICTYMNatoLiune B CNOW Crnau
\ 5 e YacTuubl, BolLleaLLne Yepes Ho3apu, 4OCTUratoT

9TMX OpraHoB NyTem anddysunmn yepes cnusb,
MOKPbIBAIOLLYIO 0OOHATENbHbIE KNETKM.

0 HepBHbIe MMMNynbCbl MOCTYNAKT B oboHATENbHbIE

Cucrtema oboHsaHMA Yenoeeka. 1: OboHaTeNnbHas nykosuya 2: = NyKoBUUbI, a 3aTEM B MNOAKOPKOBbIE LIEHTPbI

MuraanuHel 3: KocTb 4: HocoBoi anutenuii 5: Knybouku 6: (MMHOaneBuaHbIE Tena ), 3aTemM B Ll,GI-lTp
OBOHATENbHbIE PeLenTopb 060HsAHMSA Mo3ra B kope bl Buco4yHowm gorne.

0 B KOpe Mo3ra Bce CUrHarnbl CyMMUPYIOTCS,
aHanNU3npyrTCs 1 YenoBek nony4vaeT
npeacTaBrieHne o 3anaxe.

0 Ho HekoTopble MMNYSbCbl MOCTYNAtoT B
NMMBUYECKYO CUCTEMY A€ LEHTPbI TPEBOMU K
cTpaxa. [Noatomy 3anax rapu y 4ernoBeka
BbI3bIBAET TPEBOIY

= 3anax onucatb O4eHb TPYOHO (B OTNM4YME OT
n306pakeHunss, 3Byka). 3anaxu MoryT U3MeH1Tb
HacTpoeHMe YeroBeka

= Y XXMBOTHbIX pa3nu4yatoT NULLEBYO, NOOBY!IO,
OXPaHUTENbHY, OPUEHTUPOBOYHYHO hYHKLIMM

Y E B e P A PN pn e e N LN o o e B M e pem e o % & o



OboHsATENbHbIE PELIENTOPDI.
YcnoBsuga YyBCTBUTENbHOCTW

Koctb

OboxaTenbHbIA
anuTenun

O6oHaTeNnbHbIE
peuenTopbl

Bo3ayx ¢ naxyuumu |«
Mmonekynamm |,
)

- {?
.
T4
'y
NN
.®

OboxaTeNbHAA NYKOBUUA

B ronosHo#i mo3r

Y yenoBeka 06OHSIHME Pa3BUTO
HaMHOIO XYXKe, YEM Y
XXMBOTHbIX (Kpblca, cobaka)

UTOObI YeNnoBeK NOYYBCTBOBAT
3anax, Heobxoanmo:

1. YTobbI BeLwecTBO MMeno 3anax
(y rasa n3 nnutbl 3anaxa Her)

2. YTtobbl Ha 1 peuenTop nonano
OOQHOBPEMEHHO HECKOJIbKO
MOJ1EKVIT

3. YUTOOBLI MO3I BOCNPUHATT
curHan, Hy>HO HECKOJTbKO
OOHOBPEMEHHO CUTHANALLINX O
3anaxe peLenTopos
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OcazaHne — 3TO KOMMMEKC OLLYLEHNN, BO3HMKAIOLLMIA NPU
pasgpakeHnmM HECKOSTbKMX BUOOB PELIENTOPOB KOXMU,

pearnpyroLwmx Ha :
xonoa
Tenno
OasrneHue
NPUKOCHOBEHME U T. A.
NHopmaumsa oT Bcex aTUX peuenTtopoB cobupaeTca B

v

CMMHHOM MO3T 1 NO NPOBOAALLUM NyTAM 6enoro BellecTsa

NOCTYNaeT B AApa Tanamyca

v

OTTVAA R RRICIHHI 1IERHTD TAKTUMNRHOU UVRCTRUTEAMARHOCTIA —



BkycoBou aHanu3sartop. CtpoeHune. 3Ha4yeHne

[

[
[

y/

BKycoBon aHann3aTtop COCTOUT U3:

PELenToOpPOB, PACNONOXEHHbIX BO BKYCOBbIX MOYKax
HepBa, NPOoBOASALLErO UMMYNbC
LieHTpanbHOro oTAen a aHanuaaTopa, KOTopbii

HaxoOuTCs Ha BHYTPEHHUX MOBEPXHOCTAX BUCOYHOW U
nobHoOW Aoren rofloBHOro Mo3ra

Nepenava nHcpopmaumn

OT peuenTopoB MHOPMAaLINSA O BKYCOBbIX
pasapaxuTensx No HePBHbIM BOITOKHaM NOCTYNaeT:

B CpeHuUn Mo3r
Aaapa Tanamyca

N, HAKOHeL, BO BHYTPEHHIOI0 06racTb BUCOYHbIX
[onen Kopbl 60NbLUMX NONYLLIAPWNA, FAe PacnonoXeHbl
BbICLLIME LIEHTPbI BKYCOBOIO aHanma3aTopa.

BkycoBon n 060HATESNbHBIN aHaNM3aTopbl OTHOCATCA
K Xumnyeckum peventopam. OHu BO3OyxgatoTcs
TONbKO NPW HENOCPEACTBEHHOM COMPUKOCHOBEHUU C
XUMWYECKNUM BeLLleCcTBOM.BepoAaTHO, OHM NOABUNCH
paHee OpYyrnx opraHoB YyBCTB, TaK KaK BaXKHbl 414
noucka nNuLLK, napTHepa, obweHNa Mexay ocobsmu

Y Yyenoseka BKYCOBbI€ OLLyLEHUA (DOPMUPYIOTCS
paHbLUe Bcex Apyrux. [laxe HOBOPOXAEHHbIV
MnageHew cnocobeH pasobpatbces, B Kakon byTbinke
HaxoOWTCsA MaTePUHCKOE MOMOKO, a B Kakon —
conéHasa Boga




UPraHbl BKyCa. UTPpOeHUne nepnpepmnyiecCkKkomn 4Hactm
BKYCOBOTIo aHanum3artopa

AKCOH

B LEHTPaNbHYIo
HEPBHYIO CHCTEMY

; 3G V/ qng
SIS | e
v | "\ \""'\\.'- / \
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A3bIK

MUEDOB OPCUHKEMN

—~= Brycosoi

AdTHUK

Knetka
Berrxepa

Bkycoso#
cocoyeK

BKycosow
peuentop

N,l'

*fv

Cxema CTPOEHUA BKYCOBOW NOYKM: 1 — BKyCOBas Nopa; 2 — NUTeNMiA
A3blIKa; 3 — YyBCTBUTE/IbHAA K/IETKa ; 4 — OnopHaa Knetka ;5 —

BKYCOBOWA HEpB.

Nexaput

Knerxatena

CEKCOPHOrD
HelpoHa

OpraHbl BKyca:

* SA3bIK- OCHOBHOM OpraH
BKyCa

* cnmsuncTas oboroyka
pOTOBOM NONOCTHU

* crnun3ucTasi 000no4Ka rmoTku

* MUWHAANWHbI

e GKYyCcO8bI€ COCOYKU — 3TO
anuTenuarnbHbI€ BbIPOCTbI HA
S13blKe — rpnboBUAHbIE,
»XenobdoBuaHble,
NMNCTOBUAOHbIE

* BKYycoe8hbie Mo4YKu

{ﬂ!KOBULI,bIZ- JTO CKOonJneHmd

BKYCOBbIX pPeLENTOPOB,
PacCrnoJioKEeHHbIX Ha
BKYCOBbIX COCOYKaXx

* BKYyco8hbie peuenmopbi —

JTO KJ1ETKU, PACIOJIOKEHHbIE
BHYTPW BKYCOBOW NOYKHA

 OHu pearnpytoT TONbKO Ha
PaCTBOPEHHbLIE B BOAE




KOMNOHEHTLI BKyCa Yy YenoBeka

- o

ConeHblit BKYC CnapKuid BKycC

597 4 KOMIIOHEHTa B
COBOKYIIHOCTM HJAIT BKYC

Bkyc ocTporo - STO eCTk 6onb.
OcTpoe ycunmBaeT OpyIMe BKYCH.

YenoBek pasnnyaeT YyeTbipe BUAA
BKYCOBbIX OLLYLLEeHUM:

COJIEeHOEe
Kucnoe

* TopbKoe
e cnagkoe

bonblue Bcero peuenTopos,
BOCMPUMMYMBbIX K KMCIIOMY U

CONEHOMY, PacCnosio>XeHo No bokam
A3blKd

K c1agaKkoMy — Ha KOHYUKE A3blKa
KITOPbKOMY — Ha KOPHE A3blKa

0 HebonbLwwoe yncno peuenTtopos
nobOoro U3 aTnx pasgpaxurenen
pa3bpocaHo Mo CNu3nucTon BCceun
NOBEPXHOCTU A3blKa

0 Haubonblwasa 4yBCTBUTENLHOCTL Y

BKYCOBbIX PELIENTOPOB

HabrogaeTcs npu Temneparype B
Q Of‘

IILUI\JL:IVIFJIEiALU




. laktunbHoe YyBCTBO |

B KOoXe eCTb OKOHUAHMA Pa3HBIX
UYBCTBUTEJILHEIX KJIETKM, pearupyouye Ha
pas3Hele QAaKTOPEHL:

"  XOJIOOOBEIE (KOJIOBI Kpay3e) M TelJIOBHE
(TenbuaPyddmHIM) PELUENTOPH, OHM pPearmpyronT
Ha wmusMeHeHUe T

* pEeLEenToOpH IaBJIeHKrA - COOOLAT B MO3r O
OaBlieHN Ha NMOBEPXHOCTb KOXU

"DelelTOPsE BMOpaumum

IpyToy TUIl TAKTUIIbHBEIX PELEelNTOPOB VY

yeJjioBEeKa :

Bonockl Ha Tene 4yenoBeka UMEKT peuenTopsl,
Kpensiwunecs y ocHoBaHus. CoobuiatoT o
NPUKOCHOBEHUSIX, HE OOCTUraKOLLMX KOXN N O
OBWXEHNM BO3ayXa.

[TogobHOo BUOpuUcam y XMUBOTHbIX - TOHKO YYBCTBYIOT
CTPYKTYPY TOrO, K 4YeMy rnpukacarTcs. Y MHOMmxX
XMBOTHbIX (0CODEHHO HOPHbIX) OHM BbIXOOAT 3a
rabaput Tena.
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bonb - ocoboe 4yBCTBO

Bbosb — cyOBLEKTMBHOE OLLYLLIEHME, BO3HMKAOLLEE B pe3yrnbraTte AeNCTBUS CBEPXCUITbHbIX
NMNn NoBpexaarLmnx dakTopoB HA OPraHU3M.

bonb siBNsieTca NCUXUYECKMM KOMMOHEHTOM 3aLLNTHbBIX ped1EKCOB U VIHCbOpMI/IpyeT
OopraHm3m o rpos4qdiieun onacHoCcTu

OwwyLieHne 6onmn conpoBoXaaeTcsl PSAOM NPOSABNEHUI, OTpaXatoLwmnx Modbunmsaumto
opraHn3amMa Ha npeogorieHne NoBpeXxaarLmx BO3AeNCTBUN.

TN NposiBNEHNSA MOryT BbITb BEreTaTMBHbIE, COMaTUYECKNE, AMOLMOHArbHbIE U
nosefeH4yeckue (NoBbILLEHNE MbILLEYHOro ToOHyCa, y4alleHue nynbca, yecuneHue
NOTOOTAENEeHUs, paclunpeHne 3padvykoB 1 T.4.),

Teopun 6onu:

Cneuundomndeckas Teopust - UMeTCHa COBCTBEHHbIE BoMeBbIE peLenTopbl, MPOBOAHUKA U
LEeHTpPbI.

TEOPUS KMHTEHCUBHOCTU» - BONb BO3HMKAET B ft0OOM peLenTope npu 4ENCTBUN CIINLLKOM
CUNbHOrO, 3anpeaenbHOro pasapaXmTtens U pacrpoCcTPaHAETCA B TEX Xe NPOBOAHMKAX U
LEeHTpax, 4To 1 obume ceHcopHble NyTU. HouuuenTop (naT. nocens «BpeaHbIN» +
peuenTop, Takke HoumpeLenTop)

3.Teopust 06 beanHSAET NepBbIe ABE TEOPUMN.

MNosiBneHne yyecmea 601U MOXET Bbi3blBaTbCA pasapakeHnemM Niobbix TUNoB
peLenTopoB, , B TOM YMCIE U XEMOPELIENTOPOB, BOCNPUHUMAIOLLIMX U3MEHEHUS YPOBHS
HEKOTOPbIX DMONOrMYEeCcKn akTUBHbIX BELLIECTB, HAanpuMep, NPy BOCnaneHuu, npu
HegocTaTke Kucrnopoda v ap.

BbicLunim 6oneBon LEHTP HAX0AMUTCA B TanamMmyce (MPOMeEXYTOYHbIW MO3r), U UMEHHO TaMm
dopmMmupyetcs owlyLieHmne 6onm




TecoBLA KOHTPOALAO-OCTaAbHLIM—

dHAJITN3dTOPpaM-HeHOoBEKa

Bonpoc 1

MMnynbCbl OT Kakoro aHanusaropa

Hanpamyto nonagatot B KbBI'1?
10praHa oca3aHug
2TakTnnbHOro
3060HATENBHOIO

4BkycoBoro

Bonpoc 2

Kakue LEHTPbI PacChnoJyioXXeHbl B

naMBuYeckon cucteme?

A4 AN "4 VIS o

1Tam HET LUeHTpoB

Bonpoc 3

Kak Ha3biBaloTCA peLenTopsl,
obecneyunBaroLme ocasaHue?
1TepmopeuenTopbl
2HouwnuenTopsl

3CuHancebl

ATaKTUnbHbIE

Bonpoc 4

Kak Ha3biBalOTCH BKYCOBbIE€ peLenTopb!?
1BKycOBbl€ XONTMUKU

2 BKkycoBble coCco4ku

3BkycoBble ropku

4 BKycoBbl€e My3blpbKu

Bonpoc 5




¢ 1-3
. 2-4
¢ 3-4
¢ 4-2
¢ 5-3

OTBETbI



