CeHCOpHble CUCTeMbl OpraHU3Mma.
3puTeribHbIN aHanNn3aTop.

Jlekunsa Ne 28.



* AHanusaTtop (rped. Analysis —
pa3rioXeHue, pacyrieHeHue) TepMUH
BBe€EeH [1aBnoBbIM.



 Kaxxabin aHanu3aTop COCTOUT U3 3-X
yacTem:

[ nepudepuyeckoro BoCcnpmHUMaroLLero
npunbopa, coaepxaliero peuentopbl

[ npoBoasAwWMX nyTen

[l BbICLLUX KOPKOBbIX LLEHTPOB rOJfIOBHOIO
MO3ra, Kyaa npoeuupyertcs
nMnynbcauums.



KopxoGore
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Pazdpaxcumens

NEPHDEPHYECKASA LUEHTPAJIBHAA
HEPBHAA CHCTEMA HEPBHAA CHCTEMA

 CoBpeMeHHOe Ha3BaHMe aHanu3aTopa
«CEeHCOopHas cucTemay.



e C noMoLwb0 aHanNM3aTopos
OCyLleCTBNAETCA NO3HaHue
OKpy>XaroLien Hac AeUCTBUTENIbHOCTM.

* [lop aencrteBmemM 3ByKa, cBeTa B
aHanusaTope BO3HUKaeT npouecc
BO30OYyXXOeHusd, KoTopoe nepenaeTca B
CMUHHOWN MO3I, a 3aTeM B LleHTPalribHYHo0
yacTb aHanusaTopa — Kopy.



e [leATenbHOCTb aHaNM3aTopoB
oTpaxaeT BHELUHUN MaTepuaribHbIN
MuUp.

e 3TO AAET BO3SMOXHOCTb XXUBOTHbIM
npucnocadbnmBaTbCH K YCNTOBUAM
OKpyXalLieu cpenbl, a YerioBek,
Nno3HaBas 3aKOHbI NpupoAabl W,
co3aaBaf opyaua Tpynoa, akTMBHO
N3MeHsieT BHELLHIOI cpeay



CeHCOpHbIe cucmemsl




e Bce aHanusaTopbl AensaATcA Ha ABe
rpynnbl:

% BHewHHe
< BHyTpeHHue.



K BHeWHNM (aKkcTepopeuenTopbl)
OTHOCSATCH:

* 3pUTENbHbIN,

* BKYyCOBOM,

° CTyXOBOMW,

e OOOHSAATENbHbIN,
* KOXHbIWN.



K BHYyTpeHHUM (nHTepopeuenTopbl):
* MexaHopeLuenTopbl,
* BeCTUOYNAPHbLIN,

e XeMO(BOCNMPUHUMAKOT USMEHEHUEe
XUMUYECKOro coctaBa KpoBH),

e ocMopeuenTopbl (OCMOTUYECKOro
AaBrneHns KpoBu),



Bua Bua Bua peuentopoB | MecTtononox
owyLieHus ageKBaTHOro eHue
pasgpaxuTtens peuenTtopoB
Cnyx — NMpopnonbHble | MexaHopeuenTto |Yxo
owlyLieHue MexaHUu4yecKkue |pbl
3BYyKa BOJIHbI
HJaBneHue YyBCcTBO MexaHopeuenTto |Yxo
paBHOBeCUSs — | pbl
owjyLieHue
pacnonoXxeHus
U ABUXeHns
ronoBbl
3peHune — AnekTpomarim | Poropeuentopbl | Nas
owjyLieHue THbl€ BOJIHbI

cBeTa




OGoOHsAAHUE — JleTtyumne XemopeuenTopbl Hoc

owlylieHue BellecTBa

3anaxa

BKyc PacTtBopeHHble | XemMopeLenTopbl A3bIK
BellecTBa

OcsasaHue [JaBrneHue n MexaHopeuenTtopbl | Koxa
pacTsaXxeHue

TemnepatypHo | Temnepatypa | TepmopeuenTtopbl |Koxa

€ YyYBCTBO —

owlyuieHue

Tennawu

XoJsoaa




MbiweyHo- PactaxeHue MexaHopeuentop | OnopHo-

cycTaBHOe bl ABUraTesribHbIU

YYBCTBO — annapart

owyuieHmne

pacnoroXeHus u

OBWXeHUNA Yyacteun

Tena

bonb PasnuyHble PasnuyHble MNMpakTuyecku
NOBCEMECTHO,

KpomMme royfioBHoro
Moa3ra




* MbiweyHO- cycTaBHOE
YyyBCTBO
obecneuynBaeTcH
Tenbuamum PydppuHu,
pacnonoXxeHHbIMU B
Kancyne cycrasa.

MGILLEYHOE BEPETEHO
G MUNULE HO 88 2paKUYe
¢ CYXOMUNUEM

CYXOMHUIIBHOE BEPETEHO
B CYXOMUMIU HY 820
S0AHULE C MOWLEU

TE/ILE PYDOHHA
8 cycmatwou kancyne




CtpoeHue Teneuy PydhdunHun
Moiweursie BoNOKHA CHAPYNCU
u BHympu BepemeHa
MuenuroBsre

HyBcmBumensHeie
HEepPBHbIE OKOHYAHUSA

CoeduHumenbsHOMKAHHAA
Kancyna peyenmopa

CoedunumeneHas
MKAHb CYLONCUAUA




SN .

bonb-4yyBcTBO(HOLMLUENTUBHOE),0CO0EHHOCTb
KOTOPOro 3akrnr4aeTcs B TOM, YTO OHO BO3HUKaeT
npu AeucTBUU NOObLIX pasapaxuTtenen(XMMmn4ecKux,
MeXaHU4YeCKUX U Oapyrux), ecnm nx cuna 4Ype3mMmepHo
Berfiuka, 3TO MOXEeT MNPUBECTU K MNOBPEeXAeHU
TKaHewu.

Buonoruyeckoe 3HauyeHne 60nn — cUrHanU3nMpoBaThb
06 onacHbIX AN opraHn3mMa pasgpaxuTensx:

CUNTbHOM MeXaHU4YeCKOM BO34EeNCTBUM,
AEeUCTBUN BbICOKOU UITN HU3KOU TeMnepaTypbl,

XMMUNYEeCKUX BewecCcTB, Bbiaensdawouunxcsads B oO4are
BoCrnaneHuA, uiin Apyrux.

bonb Ha3bIBaKOT "CTOPOXEBbLIM NCOM 340POBbLA".



e Ocobyro rpynny npeacraBnAaAroT 6OoneBble
peuenTopbl.

e CywecTtBoBaHne ©OoneBbiIX peuenTopoB
NPU3HaKT He BCe uccrneagoBaTenu.

 BoneBble peuenTopbl €CTb MOYTU BO BCEX
y4yacTKax Tena.

* B KOXe NNOTHOCTb UX PacrnosfiIoXXEeHUA MOXeT
pocturatb 100/cm2.

e MHOro 3Tux peuenTopoB B nynbne 3yba
(noaTomy 3yOHasa 6onb TAXeENno NnepeHOCUTCH
N HAQoMNro 3anoMmumHaeTcsl), B HaaKOCTHuMLUe, B
TKaHAX CyCTaBOB (CycTaBHYHO OOnb 4acTo
CYMTAOT CaMOU CUSIbHOMU), UMEKTCA U BO
BHYTPEHHUX OpraHax.



boneBble peuenTopbl MNOYTU He CMNOCOOHbLI K
agantauumm, nNo3aTomMy OONb, K COXarfileHUK, MOXeT
ONUTBLCA OYeHb OONro.

Ho Onarogaps 3TOMy O00ONnb BbINOSIHAET CBOK
OCHOBHYHO Ononornyeckyro dbyHKLUUIO —
CUrHann3npyetT o6 onacHocCTM OO0 Tex Nnop, NokKa 3Ta
ONMacCHOCTb HE UCYE3HEeT.

CurHanbl oT OoneBbLIX peuenToOpoB nepenarTcs B
Tariamyc v OT Hero B Kopy 6onbLunx nonywapum, rge
dopmupyetcsa BocnpusatTme donu.

OHO B 3HauYuTenbHOM Mepe 3aBUCUT OT obLiero
COCTOSHUSA LUEHTpPasibHOM HEepBHOMW CUCTEMbl, OT
CBOUCTB JINYHOCTU 4enoBeka (cunbl BOMM,
BblAEpPXKN), OT ero 3IMoLMOHasrIbHOro COCTOSIHUSA.

Ncuxuyeckn nopaBneHHbIA YenoBeK Y4Yacto C
OonbLIMM TPYAOM NMEepPeHOCUT, Ka3ariocb Obl, COBCEM
He3HauYuTernbHble OoneBble BO34AEeUCTBUS.

Takum oOpa3omMm, O0onb ABNAETCA OYEeHb CJIOXHbIM
Nncuxopn3nonorm4eCKMmM coCTosiHueM.



3puTeribHbIN aHanNM3aTop.

* [lepundepunyeckon peuentTopHoun
4aCTblO 3pUTENbHOro aHanu3artopa
ABNSeTCH rnas3, ooecnevynBarowimmn
BOCMpPUATHE U aHarNn3 CBEeTOBOro
N3Ny4YeHUs oKpyxarLien cpeasbl.

e [lpoBOOALLUM OTAENIOM 3PUTENBLHOIO
aHanusaTtopa ABNSAEeTCA 2pUTeSIbHbLIN
HepB.

 BbiCLLNKN KOPKOBbLIN OTAOEN 3PEHUA —
3aThbIlfloYHasA ooss 6onbLIOro Mmo3lra.



BOCMPUHU
LU

npuoop

'na3s

-

3puUuTeribHbIN
aHanusaTtop

NMpoBoas

otaen
pUTenbHbLIU
HepB

LleHTpanb

otaen
aTbIyI0YHanA
nons




1 — nepudepuyeckun BocnpuHuMarowmm npnodop(rrnas
2 — npoBOAALNM oTAEN (3pUTesibHbIN HEPB)

3 — NOAKOPKOBbIE 3pUTeSibHbIe AApa

4 — ueHTpanbHbIN oTAEN (3aTbISIOMHasA AONA)



 [ma3 cocToUT U3 rnasHoro s16noka
N BCOMoraTesibHOro annapara.



a3

cnomMmora

bin

BHyTpeH

AApo 3AdlLNTHDbI

annapar

} ‘ Ob6onoukun !

¢nbpo3Han

Crné3HbIn
annapar

XpycTanuk

BUraTesibH

cocyaucrtas
annapar

ceT4yaTKa




ma3Hoe A6noko nmeer
OoKpyrnyro popmy, c
HeCKONbKO
BbICTYNawoLWNUM
nepeaHuUM oToeriom.

B Hem BblaensioT
nepeaHnu(1) n s3agHun
(2) nontoca.

Macca rna3Horo
Ab6rnoka 7 — 8 rpamMmoB.

'ma3Hoe A0noKo
COCTOUT U3 3-x
oboro4ek n agpa.

&z




O0O0no4YKM rmasHoro Ao6noka.

 HapyxHasa — ¢pubpo3Han
 CpeaoHsana — cocyanucTas
e BHYTpeHHAA — ceTyaTKa (peTuHa)



 HapyxHas —
domnbpo3Han
obornoyka camas
NMoTHaA,
BbINOJIHAET
3aLMUTHYIO U
cBeTonpoBOAALLYIO

dyHKLMIO.




NepeaHnn ee yactb
npo3pavHas, Ha3biBaeTCH
poroBuuen(1).

UmeeT BN 4acoBOro
cTeKkna.

Porosuua 6orara
HepPBHbIMW OKOHYaHUSAMMU,
HO HEe UMeeT COCYAOB.

3aaHAA YacTtb hndpo3HOU
000Nno4YKM umeeT
OenecoBaTbIu LBeT,
Henpo3payHas,
Ha3blBaeTcA ckriepoun(2).




e CpepHsasa — cocyaucTas
coaepXxuTt donbluoe
KOrin4yecTBO
KPOBEHOCHbIX
COCyAoB,
obecneynBaeT NnuTaHue
ceTyaTKM rnasa u
BblaeneHue
BOOAHUCTOW Bnaru.

 OHa perynupyeTt
KPUBU3HY XpYyCTanuka.




B cocyancroum
o0O0JI04Ke BbiaensaroT
3 yactwm:

nepeaHIo —
panyxky(1),
cpeaHIo —
pecHu4YHoe Teno(2),
3agHIOI0 —
COOCTBEHHO
cocyaucTtyro(3)

00 OSIOUKY.
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 Paayxka umeet cpopmy
AUCKa C OTBEpPCTUEM B
LEeHTpe — 3pavykom.
3paYvokK cyxuBaeTcs
Nnpu CUNbHOM
OCBELLEeHUN U
pacwmnpseTca B
TeMHoOTe.

 PagyXxkKa nmeet MHOro
NMUrMeHTa,
onpependawoLwero uBeT
rnas.




e K3agu ot paayxku(1) /
HaxoauTcH
pecHU4YHoe Teno(2) —
Kpyrfnbin Bariuk
LUMPUHOU 8MM, B
Tosiwe KOTOporo
NeXXNT pecHUYHas
MbILLLA,
COKpaLlueHue ee
N3MEHSET KPUBU3HY ,
xpycTanuka(3). L

4 — poroBuua
5 — cKknepa



e CobCcTBEHHO
cocygucTtasa oboroYka
(xopuounagesn)
BbICTUIIAeT U3HYTPM
3a4HIOK0 YacCTb
CKrnepbl, OHa
obpa3oBaHa cocyaamu
U coeagnHUTENbLHOM
TKaHbHKO C
NMUrMEeHTHbIMMU
KIeTKamu.




BHyTpeHHAA
obonoyka rnasHoro
AdnoKa — ceryartka
(peTuHa) NnnNoTHO
NPUIEXUT K
COCYANCTOMU
obornouke.

B ceTuaTke
pa3nuyaloT 3aHIOK
— 3pUTESIbHYIO YacT
(1) v nepeaHoO —
cnenyro(2).




e 3puTenbHan ceTyaTKa
COCTOUT U3 HaAPY>XHOU
NMUrmeHTHOU Yactu(1) m
BHYTPEeHHen HepBHOWU(2).

* B HepBHOM YacTH
BbigensoT 10 cnoes
HEepPBHbIX KIeTOK.

e BaxXHenwWnMun KneTtkamm
ABIAIOTCHA
cdoTopeuenTopbl
ceTyaTKM: nasno4vku(3) u
Konoouku(4).

5 — 3puTenbHbIN HEpPB
6 — cnenoe nATHO

2

—




 Ha 3agHen
NOBEpPXHOCTU
3pUTENbHON YacTu
ceTyaTKM uMeeTcCH
BO3BbILIEHUEe — AUCK
3pUTENbLHOro HepBa
— 3TO MecCTO Bbixoaa
cTBoOna
3pUTEeNbLHOro HepBa
«cnenoe nNATHO».

« CBeTOBOCNPUHMMA
oLMe KIeTKU 30echb
OTCYTCTBYIOT.




e Ha3 -4 mm
KHapy>Xu oT AMUCKa
3pUTEeNnbLHOro HepBa
(1) B ceTyaTomn
obonoyke nmeeTcs
nATHO(2) (MaKyna),
ABnAOLeecs
MEeCTOM
HaunyJwero
BUOeHusa (>kentoe
NATHO).




e XenTtoe nATHO.

B obnacTtn naATHa
pacnonararoTcH
TONbKO KONOO4KMW.




* [Mano4yku 6onee 4YyBCTBUTESIbHbI K CBETY, 3TO
annapart cyMmepe4yHoro 3apeHus, HaxoguTcH Ha
nepucepunn ceT4yaTKm.
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e Konbo4ykn meHee YYBCTBUTEJIbHbI K CBETY,
OHU ABNAKOTCA annapatomMm AHEBHOIo u
Ll,BeTOBOI'O BUACHUSL.
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BHyTpeHHee aapo
rrmasa cCoCTouT U3
Npo3payvHbIX
cBeTonpenomMnAaoLWmnx
cpeaA:

CTeKnoBugHoOro tena
(1),

xXpycTtanuka(2)

BoAsAHUCTON BRnaru(3),
HaMNoOJTHAIOLLEW
rnasHble Kamephbl.




e BmecTe 3TU cpeAbl COCTaBNAKT ONTUYECKYIO
cucrtemy, bnarogapsa KOTopou nonagawowme B
rnasa niy4um ceeta (pOKyCHUpPYHOTCA Ha ceTyaTKe: Ha
Hen nony4yaeTca 4eTkoe nsobpaxeHue
npeaAMeToB B YMeHbLeHHOM OoOpaTHOM Buae.

Jlyvu cBema

-

[lepeBepwymo

PacemampuBaemeid usobpaxenue
obrexm 00beXMa Ha Cemyamxe



e BoosHucTaa Bnara
nepenHen(1) n sagHen
(2) kamep yyacTByeT B
nUuTaHum poroeuubli(3)
U noanepxxmBaeTt
BHYTpUrnasHoe
pasneHue (16 — 20 mm
PT CT), OTTEKaeT B
LLinemmoB kaHan(4),
pPacnosioXeHHbIU Ha
rpaHuue porosuubi(d)
U panyxKu.




e [MepeaHasa kamepa(l)
orpaHu4yeHa cnepegm
poroBuuen(1), a czagu
paay>xkou(2) u
xpyctanukom(3),

e 3apHan kamepa(ll)
orpaHu4yeHa cnepegu
paay>XKkou, a c3agu
XPYCTarimkom,
PECHUYHbLIM MOSACKOM
(4) n peCHUYHbIM
Tenom(5).

e Yepes oTBepcTHe
3pa4ka(6) obe kamepbl

coobLarTca mexay
cobom.




o XpycTanuk
npeactaBnsieT cooon
ABOSAKOBbINYKNYIO
FIUH3Y, COCTOSALMN U3
anuTenunanbHbIX
KNeToK U
XpyCTannkKkoBbIX
BOJIOKOH.

1 — Kopa xpycTanuka
2 — AQpo xpycTanuvka
3 — XpycTarimukoBble BOJIOKHa




e Xpyctanuk (1)
pacrnofioXXeH mexay
paay>Xxkou(2) u
CTEKNOBUAHLIM
Tenom(3).

« CocTouT 13 Agpa,
KOpPbl U Kancynbl.

 KKkancyne
npukpennseTcs
PECHUYHbLIN NOACOK
(4) (umHHOBA
CBsA3Ka).




e CteknoBugHoe
Teno(3) 3aHnmaet
OonbLly YacTb
NMOJZIOCTU rNa3Horo
A0nokKa u
npeacraBnseT
coboun npo3pavHoe
XerneobpasHoe
BeLlecTBO,
NOKpbITOE
MemMOpaHoWn.

e CocyaoB 1 HEPBOB
OHO HEe COOEePXUT.




3alUTHb
ucnocoone
us

o

Bcnomorartenb
HbIN
annapar rnasa

&

Cnes3HbIn
annapar

OBuratens
7
nnapar



BcnomMmoratenbHbIN
annapar rnasa

° 3allUTHbIE
NpUCcnocooneHuns:
OpoBu, peCcHULbI,
BEKU




e CNié3HbIN annapar,
BKJTIOYaeT CNEe3HYyHo
xene3sy(1) u
crnesoorBogsALine
nyTu(2)




e NBUraTesribHbIU
annapart BKnrvJaeTt 7/

1 — BepxHAA npsaAMas m

~ 2 — BepXHsAsA Kocasi M
3 — cyxoxunuve BepxHem KOCOM M -
4 — natepanbHasa npsAsMas M

5 — M, nogHMMaroLas BepxHee BEKO

6 — HUXKHAA NpAMaa M

7 — HKHAA Kocas M




OnTuka rnasa

e NMpenomneHne — 3TO rMaBHOE ONTUYECKOe SIBIIeHMe,
npoucxoasiiee B rnaasy.

B pe3ynbraTe nperioMneHus ny4m ceeta
doKycupyrotcs Ha ceT4yaTtke.

* N3o6paxxeHne nony4vyaeTcA yMeHbLUEHHbIM,

oopaTHbIM.
Jlywu cGema
ﬁepc@epngm 0
PacemampulBaemoiu usobpaxenue

obvexm 00beKMa Ha Cemyamxe



* AKKOMoaauuns rnasa — 3To HaCTpouka
ONTUYECKOU CUCTeMbl rnasa K
paccmMmaTpuBaHUIO pa3HoyaaneHHbIX
OOBLEKTOB.

 AKKOMoaauusd ocyluecTBsieTcs 3a cyeT
paboTbl PeCHUYHON MbILILbI, KOTOpas
perynmpyrotT KpMBU3HY XpycTanuka, a
cnepoBaTesibHO, ero CnNocoOHOCTb
NnpenoMnATb CBeET.



3peHue Boanb —
caaboe npesnomaeHue

3peHue B6au3b—
CUMTbHOE NPENOMAECHUE

NameHeHune npenomnsowen crnocooHOCTH
XpycTarniuka nossonseTt (pokycmpoBaTb
n3oobpaxeHune Ha ceTyaTKe NPU N3MEHEHUN
pacCTOAHUA A0 O0BbEKTA.



HAC TPOMKA HA
IPEHHE BAATH

PecHusHas Merwyc
paccnabaesra

CBI3Ka XpyYcImcauxa
Hamsyma

Xpycmanux
YNnAOULEH

lNpenomnernue
c8ema cncboe

lNpensomaenue
cGermna cumsenoe

Xpycmanux
YIMoauer

CBR3Ka XPYCIMOAuUKa
paccaabaera

Pecrisaymas meruuyc
COKOTULENT



* [IpennoMmneHune ceBeta B ONTUYECKON
cUcCTeMe rnasa Ha3biBaeTcH

pedpakumen.



e AHOManNusA
pedpakumu, npu
KOTOPOU CBEeTOBbLIE
nyyu Bcneacrteue
yANUHEeHUSA rnasHoro .
A00Ka,
dokycupyroTcs
Briepenu ceTyaTKu,
Ha3bIBaeTCA MMNOMNMMen
— ONIN30PYKOCTLIO. .

Yecunenue
NPEeNoOMACHUR



« OToaneHHble npegmMmeTbl NPU MUONUU BUOHDI
HeoTYeTNnBO.




 Koppekuus
ONn3opyKkocTu
OoCyLleCcTBNAeTCS
pacceMBarOLLMMMN
FIVH3aMM.

PacceulBanowan
AUH3IA YMEHBUaem
npenomaeHue



SPEHHE BE/TH35

e AHOMaNuA

pedpakumumn, npu .
KOTOPOU CBETOBbLIE
nyaun Beneacrene AATBHO30PKOCTE

YKOPOYEHUA rina3Horo ~
( HeoocmaoyrHoe

Abnoka npensomaernue) VW

dokycupyroTcs

no3agu ceTyaTKm, /_\

Ha3bliBaeTcH ‘ :

rmnepmeTponuen — \/

AanbHO30PKOCTbLIO. YKkopovyerue
2AQAIHO20 IO N0OKA

I



* Mpun runepmeTponuun 6NN3KO
pacrnonoXeHHble npeaMeTbl BUAHbI
HEeOTYETNUBO




 Koppekuus

n_ AaNbHO30PKOCTH
. | ocyuwecTBnsiercs
cobuparowmmmn
NUH3aMMW.
Cobuparowas
Nuk3a yGeauyuia-

em npenoMaeHue



e 3a BeJIMYNHY OCTPOThLI 3peHNsa NPUHUMAIOT
HauMeHbLUUW Yyrosn 3peHuss, Noa, KoTopbiM aBe
TOUYKU BUOAHbI MOPO3Hb.

Domopeyenmopeo!
Ob6vexkm '

Yeon 3perus




e C 2-x MeTpOB
CMOTpUTE Ha
PUCYHOK
OOHWUM rTa3oM.

e OcTpoTa
3peHus
yKa3aHa
cripaBa OT TOM
CTPOKM Konelu,
B KOTOPOM Bbl
ewe BUOguTe UX
pa3pbIBbI.
Hopma — 1,0.

0,8

1,0

1,2



 HapywieHMe LBeTOBOro 3peHus —
AaNnbTOHU3M.




OOOHATENbHbLIN, BKYCOBOM,
KOXHbIN aHanNnuU3aTopbl.

Jlekuna Ne29.






OOoHATeNbHbLIN aHaNM3aTop.

* [lepudhepmnyeckum BOCNpMHMMAKOLWLUM
NnPMoopomM ABMAKTCA OOOHATENbHbIE
KNeTKMu.

* [[poBOoAasiLLEN YAaCTbIO — OOOHATESIbHLIE
HepBbl.

¢ KOpKOBbIM LeHTPOM — BUCOYHaA O0I5A.



O60oHATENbHbIM aHanNM3aTop

1 — 0GOHATENbHbIE KINeTKN
.42 — 0GOHATENbHbIE HepBbI

3 — BUCOYHas aons




e OOOHATENbHLIE
peuenTopbl —
XemMmopeuenTopbl —
pacnonaralTcs B
CNTU3UCTOUN ODONOoYKe
BepXHen HOCOBOW
PaKOBUHbI, MO3TOMY
BObIXaeMbin BO3AQyX
OOCTUraeT ux
MeAarieHHOo.

OBOHATENLHAR NYKOBALA

\ | OBOHATENbHAA OBNIACTS

HOCOBAS NONOCTb

ONOPHBIE KNETKK

- [ PELENTOPHBIE KNETKM l



OOoHATeNnbHada 30Ha




 Hioxarowmmn yenoBsekK npousBoanT
cneunanbHble ABUXEHUA HOCOM,
Hanpasnsawwmue Bo3ayX K
OOOHATENbHbLIM KIeTKaM.



e OOOHATENbHLIE
peuenTopbl
pa3bpocaHbl CALE
nooanHouYKe B B
CNU3NCTON 0GonouKe. | ik 3 (

» Ha noBepxHoOCTH '.:.; '
Kaxaowu ;
OOOHATENbHOU KIeTKHU
6 — 12 0OOHATENbHbIX
BOJIOCKOB, 4YTO
yBenn4ymBaeTt
OOOHATESIbHYIO
NOBEPXHOCTb.

| - OGoHATeNbHbLIE KNETKU Il
Il - O6oHATeNbHLIE peuenTopbl




 Monekynbl Naxy4nux BeLlecTB
PacTBOPSAIOTCA B CIIM3U XKENneé3 n

pa3apaxalT XxemMmopeuenTopbl
OOOHATENLHOU ODNacTM.

 Bo30yxaeHune oT HUX MAET NO
OOOHATEeNbHbLIM HepBaM B
NIMMOUYECKYH cucTemMy (BUCOYHYHO
AOI0).

e OboHATeNbHbIE peuenTopbl OLICTPO
afanTUPYHTCA U Mbl NepecTaem
owyLaTb 3anax.



OGoHATenbHLIN aHanu3aTop BkycoBow aHanu3saTop

1 — OOOHATESNIbHbIE KNEeTKU 4 — BKyCcOBble peuenTopbl

2 — 06OHATENbHbIE NYKOBULbI 5-V, VIl, IX uymH

3 — KOPKOBbIN LLeHTP —BMCO4YHasa Agons(runnokamn) 3 - KOPKOBbIW LLEHTP —BUCOYHAaA AONS



e OboHATENbHAA 30Ha KOPbl HAXOAUTCH
Ha OCHOBaHUU MO3ra, B obnacrtu
naparmnnoKamnasbHOU U3BUJSTUHDI
(runnokammn — 3TO BbINAYMBaHMe Ha
MeaunaribHOUu CTeHKe HMXHero pora
OOKOBOIro Xenyaouka).



BKycoBou aHanunsaTop.

* [lepudhepmnyeckum BOCNpMHMMAKOLWLUM
NnPMoopom ABIIAKTCA BKYCOBbIe
peuenTopbl A3bIKa.

* [lpoBogsAUM oTaAenom aBsnstoTca Vi,
V, IX napbl 4H.

e KOpKOBbIU LEHTP — (NMUMOUM4veckas
cucrtema) Buco4yHas aons.



 BKycoBble peuenTopbl ABAAIOTCA
XemMopeLenTopamMu, YyBCTBUTENbHbIMU
K XMMMUYEeCKOMY COCTaBY MULLM.

BKYCOBbIE XENOBOBUAHbLINA rPMOBUAHLIA TAKTUNbHbIA
PEUENTOPLI COCOMEK COCOYEK COCOMEK

nPOTOKW
XENE3b!

i

XENE3A HEPBbLI




 BKycoBble
peuenTopbl
pacnonoXeHbl B
CIIN3NCTOM
obonouyke
A3blKa, MATKOM
Hebe, Ha 3agHeu
CTEeHKe IMOTKM.




 BKycoBble pelenTopbl
npencTaBnAOT coboun
10 — 15 peuenTopHbIX
KINeTOK, CHaOXEHHbIX
BOJIOCKaMMW.

* PeuenTopHble KNeTKu
00pa3yroT BKYCOBYIO
MOYKY,
UWHHepBUpyemyro 2 — 3
YyBCTBUTENTbHbLIMU
HepBHbIMU BkycoBasi noyka
BOJIOKHaMM.




 PasnnyaroT 4 BuAa BKYCOBbIX
peuenTopoB, YyBCTBUTESIbHbLIX K 4
OCHOBHbIM BKYCOBbIM pa3gpaXutensam:
criagKkomy, KUCJIOMY, FOPbLKOMY,
COJIEHOMY. 2 3

CocCcouKMm:

1 — BanukooGpasHble
2 — KOHycOBUAHbIE

3 - HUTeBUAHLIE

4 — rpuboBUAHLIE

5 - nucrtoBugHbIE



* [loBepxXHOCTb
A3blKa
HeoAMHaKOBO
YyyBCTBUTENbHA K
pas3nnyHbIM
BKYCOBbIM
pasapaxuTtensmMm.

 Kucnoe nyuiue
oLlyuiaeTcs
OoKoBOM
NOBEpPXHOCTLIO,
cCoOJleHoe, crnagkKoe
— KOHYNKOM
A3blKa, FrOpbKoe —
Yy OCHOBaHMUSAI.

BKYCOBbIE
30HbI A3bIKA:

W /opexoe
Kucnoe
B Conevoe
B Cradkoe




 BKycoBble pasgpaxeHus,
BOCNPUHMUMaeMble BKYCOBbLIMU MOYKaMu,
nepenaroTCcs No BETBAM
A3bIKOrMOTOYHOIro, TPOUHUYHOTO,
NvuueBoro HepBOB B 0051aCTb KOPKOBOIO
BKYCOBOIro aHanusaropa (obnactb
rmnnokamna).

 KopkOoBbIM BKYyCOBOU aHanusaTop
rioKann3yeTcsa B BUCOYHOMU Aore.



BkycoBoun aHanusartop

1

6 1 — BKycOBble peLenTopbl
2 — A3bIKOrNOTOYHbIN HEPB
3 — TPOUHUYHbLIN HepB

4 — nUUEeBOMN HepB
5 — KOPKOBbIN LLEHTP BKyCa — naparunnokamnanbHas u3BusinHa B BACOYHOM forne



e [IBNXXEeHUSA AA3bIKa obecneynBaeT
noabA3bIYHbIN HepB (XIl napa),
KOTOPbIU MHHEPBUpPYET MbIlLbl A3blKa.




KoxHbin aHanu3saTtop. [MponsBoaHbIe KOXMN.

* [lepudhepmnyeckum BOCNpMHMMAKOLWLUM
NPMOOPOM ABIAKTCA peuenTopbl KOXU.

e [lpoBOOALLUM OTAESIOM ABMNAOTCA CMH.

e KOpKOBbLIU LLEHTP KOXXHOM
YyBCTBUTEJSIbHOCTU — MNOCTLEeHTparibHas
U3BUINHA.



* Koxkxa obpa3syet
Hapy>XHbIW
NOKPOB Tena,
NPON3BOAHbLIMU
KOXU SIBNAIOTCS
BOJIOCbI, HOI'TU
N MOJIOYHbIE
xenesbl.




PYHKLMUUN KOXMU :

e 3awmTHasa (OT MUKPOOPraHU3MoOB,
MeXaHU4YecKux Tpaem, YDO).
HenoBpexaeHHas KoXa NnpenAaTcTByeT
NMPOHNUKHOBEHUIO MUKPOOOB N AA0BUTbIX
BelleCTB BHYTPb OpraHusma.

e BoigenurtenbHas — B Te4eHUE CYTOK KOXeun
Bblaensercsa Ao 0,6 nutpoB BoAbI, a TaK Xe
pa3finvyHble COSMKn, NPOAYKTbl a30TUCTOro
oOMeHa, MONMOYHYHO KUCIIOTY.



PYHKLUN KOXMU :

 PeuentopHas - BOCnpuaTue
pasgpaxeHunu nasHe. Koxa borara
YyBCTBUTEJSIbHbIMU OKOHYaHUAMM,
oO0ycnaBnuBalOLWMMMN TaKTUNBHYIO,
TeMmnepaTypHyr, 6oneByro
YyBCTBUTESIbHOCTD.

e TepmoperynaTtopHasa (odbycnoBreHa
Hariminem KPpOBEeHOCHbIX COCYA OB,
NOTOBbIX Xene3) — 82 % Bcex TennoBbIX
noTepb NPOUCXOOUT Yepe3 KOXKHYHO
NOBEPXHOCTb.



PYHKLUN KOXMU :

* YyacTByeT B OOMeHe BellecTB,
perynupyeTt BOAHbIN U TEeNJIOBOU
OOMeH.

 Perynupyet KpoBooOpalieHne — B
cocypax Koxu genoHupyertcs go 1
NNTpPpa KpoBMu.

* ButammHooOpa3yruwas. B koxe
co4EepPXUTCA BeLlecTBO, KOToOpoe nopa
Bo3geuctemem YO nyyeun
npeBpawjaeTtcd B BUTaMmuH [.



CTpoeHune Koxu.

 Koxa coctouT U3 anutenmanobHou Yyactum (l) —
anuaepmMmmca n coocTBeHHO KOXu — aepmbil (I1).

* [Moa KoXxen pacnonoXxeHa XXMpoBas TKaHb —
noakoxHas xxupoas knet4yartka (lll).

e TonwwmHa Koxu ot 0,5 no 3 — 4 mm.
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* [loBepXHOCTHbLIU CFIOU — POroBON -
oporoBeBalOLLiMU CrIOU InunaepmMmuca,
KOTOPbIN MOCTOAHHO CNYLMBAETCA U
obHoBnAeTcA Yepe3 7 AgHen. TonwmnHa
POroBOro crnos 6onblle Ha NTagoHAX U
cTonax.

* Bnecrawmm cnov — TOHKad Nosiocka
MeXAay poroBbIiM CJ1I0€M U 3€ePHUCTbIM.



* 3epHUCTLIN crion cocToMT M3z 1-95
CJ10€B KINeTOK C N3MEeHEHHbIMU fSapamMu.
34ecb HaYMHaeTcH npouecc
OpPOroBeHuUA.

* lllnnoeartkin cnou hopmupyetTcsa us
KIeTOK, CBA3aHHbIX Mexay coboun
yepes LUMPOKUEe KIeTOUYHbIe
NnpocTpaHCcTBa Npu NOMOLLU OTPOCTKOB.
34ecb pacnonaraloTcd NMMrMeHTHbIe
KINEeTKMW.



e bazanbHbIU cnou
COCTOMT M3
LUNNHOPUNYECKUX
KIeToK.

e lLinnosaTtbin n
Oa3arnbHbIU CIIOU
O0OBLEeANHAIOTCA B
POCTKOBbLIU CIIOUN
(1), TAK KaK KNeTKn
CMNOCOOHbI K
aeneHuio.




* [lepma genuUTCA Ha 2 CNOA — COCOYKOBbLIU U
ceTyaTblIn.

e CocoukoBbIU (1) COCTOUT U3 PbLIXIION
HeopopMIIeHHON COeaAUHUTESNTbHOU TKaHMW.

OnpepenseTr nHanBuayanbHbIU PUCYHOK
KOXMW.




% CeTyaTbin oOpa3oBaH NIOTHON HeoOpPMITIEeHHOMU
coeguHUTEsNIbHOU TKaHbLIO. B HEM pacnonararTcs
MOLUHbIE MYYKU KOSTNareHOBbIX U 35fTaCTUYeCKUX
BOJIOKOH, obpa3syriwme cetb. B aTOM cnoe
pacnonoXxeHbl NoToBble (1) N canbHbIe Xene3bl
(2), kopHUK Bonoc (3).

»




* [loTOBbLIE Xene3bl —
Tpyb4yaTble Xene3bl,
BCTPeYarTCA Ha
BCEeU NOBEpPXHOCTU
KOXMW, 3a
UCKITIOYeHUem
KpaCHOU KauMbl ryo,
rorioBKu nosioBoro
yrieHa.




 CeTyaTbin Ccnou nepexoauT B
NOAOKOXHYIO KFNeT4yaTKy, KoTopas
cMAryaeTt AeucTtBue MexaHu4ecKnx
yAapoB, ooycrnaBnBaeT NoABUXHOCTb
KOXXU, ABNAETCA OOLLUNPHbIM XXUPOBbIM
Aeno, obecnevynBas TepMoperynauuio.



e boraTa
NOoTOBbLIMM
xenesamu (1)
KOXa naaoHewu,
NnoAaoLLUB,
noamMbILLEYHbIX
BNaauH,
naxoBbIX
cknapgok. C
NnoToMm
BblOENATCA 1
MOYEeBUHA,
Xnopua HaTpus.




e CanbHble Xene3bl
— anbBeosnsAipHbIe
Xenes3bl, C
pa3BeTBNEHHbIMU
KOHLeBbIMU
oTaenamu,
NMPOTOKMU
OTKpPbIBAKOTCA B
BONOCSHbIE
BOPOHKW.




 BonbWKUHCTBO

canbHbIX Xene3
pacnornaraeTca B
KOXe rorioBbl,

A

BepXHEN 4acCTu

CMWHBI.
e CekperT

— KOXHOe

cano obpasyeTt

XXMPOBYIO CMa3Ky

BOJIOC U

NMNOBEPXHOCTHbLIX

clioeB

anuaepmMuca



PacnonoxceHue u cmpoeHue peyenmopoB Koxcu

° v
B 03ne V CT By;l H a KO)Ky PELIETITOP OCA3AHHA (mensue Meicrepa)
pasanHblMM b50/1b u TEN/IO
pa3.q pa)KI/ITeﬂﬂ MU y (cBobodHbie HepBHbIe

OKOHYQHUA)

MOX>XXHO BbI3BATb XON04

(konbe Kpayse)

4 BUa OLIJ‘yl_IJ‘eHMﬁ: AABJIEHVE

(mensya lMavuru)
°* YyyBCTBO
NPUKOCHOBEHUA U
AaBreHus (TakTurbHoe
YyBCTBO)

* YyBCTBO Xofioaa
 YyyBCTBO Tenna
e boneBoe 4yBCTBO




e COBOKYNMHOCTb TeMNnepaTypHbIX,
TaKTUJbHbLIX U NPONMPUOLENTUBHbIX
oLlyLeHUU cocTaBnsaeT YyBCTBO
OoCsi3aHuA.

* TAKTUNbHbIX peLenTopoB OKONOo
500.000

e xononoBbix — 250.000
e TennoBbix — 30.000



e CBOOOAHbIE HEPBHbLIE OKOHYaHUA
BOCMPUHMMAKOT O0neBble OLYLLEeHUS,
BO3HMKaloLMe Nnpu AeUCTBUMN areHToB,
NoBpeXAaloLWmnX KNeTKn U TKaHMW.

 KoXXKHasi YyBCTBUTENILHOCTb
npoeuupyeTcs B NOCTUEeHTpParbHY
N3BUJTMHY KOPbI nonywapumn 60nbLUoro
Mo3ra.



 TAaKTUNbHYIO YYBCTBUTENILHOCTb
nccneayroT Npyv NOMOLLY LIMPKYNS.

e [1na onpepeneHna nopora TakKTUIIbHOWN
YyBCTBUTENbHOCTU HAXOOAT TO
HauMeHbLUee paccTosiHue, Npwu
KOTOPOM ABe 3a0CTPEHHbIE HOXKMU
LMPKYIA owyLarnTca pa3genbHo.

e CaMmbIX HU3KUMN NOPOr Ha Hanbonee
NoABWXKHbIX YacTAX Tena.

* Ha KOH4YUKe fA3blKka OH paBeH 1,1 MM, Ha
NTagoOHHON NOBEPXHOCTU KOHYUKOB
nanbuesB — 2,2 MM, Ha Oegpe v nnevye —
67,6 MmM.



* TeMnepaTypHYyIO YyBCTBUTENIbHOCTDb
nccneayroT NPUKOCHOBEHUEM K
NMOBEPXHOCTU KOXWN HarpeTou nnu
OXJTaXXAEHHOU NPOBOJIOKMW.

e XonoaoBble peuenTopbl
pacnonararTcs 6oriee NOBepPXHOCTHO,
yem Tennosble.

 TemnepaTtypHbie peuenTopbl ObICTPO
apanTUpPYHOTCS.



[TpnoaTkm KOXMm.



Bornocbl MMeTCHA NOYTU Ha BCeU
NMOBEPXHOCTU KOXM.

 BbigensaroT 3 BUAa BOJOC:
v/ ONVHHbIe (Ha ronose, bopoaa, ychbl),
v/ WweTuHucTble (0poBuU, pecHULbI),
¢/ NyLWKOBbIE.



e Bonoc coctouT U3
CTEePXXHA N KOPHS.

e CTepXeHb HaxoOoUTCH
Hag NOBEepPXHOCTbLIO
KOXW, KOpeHb(1) — B
TOsLEe KOXHN, Aoxoas
A0 NOAKOXHOW
XUPOBOU Knet4yaTtku(2).

e KopeHb Bonoca
3aKJ/1lO4YeH B 5
BOJTIOCAHOU MeLlloYekK

(3)-




 PacwunpeHue KOpHs Ha
KOHLe Ha3blBaeTcs
BOJZIOCAAHOU NYKOBULEN
(1), u3 Hee npoucxoaunT
pPOCT BOJSOC.

e K BONOCAHOMY MELLUOYKY
NnpUKpennsaeTcs MbillLa,
nogHMmMaroLwas Bornoc(2).

 MMpoooNXXNTEeNbLHOCTb
XXU3HU Bosoca Ao 4-x ner.
C BO3pacTom BONOCHI
TepAT MUrMEeHT, ceaetor.




Hortm — npou3sBogHble annaepmMuca.

e 3TO NNOTHAasA NNAaCTUHKA, Nnexawasa Ha
FlI0XKe HOI'TA, OrpaHn4yeHa 3agHuM U
OOKOBbLIMU BanukamMum HOITHS.



e 3aQHAA YacTb HOITS — KOPEeHb (1), CpeaHsIs — Terno
(2), CBOOOAHO BbICTYNawLana 4acTb — Kpaw (3).

 HorreBasa nnacTtnHkKka obpasoBaHa poroBbiMu
yewlyukamMmu, cogepxawimmm TBepAabIN KepaTuUH U
NMAOTHO NpuUnexawnmMmm apyr K gpyry.

* AnnTennin noxa HorTtA (4) ABNAETCA MeCcTOM pocTa
HOITH.




MonoyHble Xene3bl ABNATCS
BUOAON3MEHEHHbIMU aNnOKPUHHbLIMM
xXene3amMmm KOXu.

B neTckoM Bo3pacTe OHU He4Oopa3BUTLI, a Yy
MY>XYMH Hegopa3BUTbl BCIO XXU3Hb.

PasButue xenes HauMHaeTcs C MOMEHTA
NOMOBOro co3peBaHNA, CBA3aHO C
ropmoHaribHou (pyHKUMen ANYHUKOB.

B knuMmakTepunyeckom nepuoae
noaBepraroTcs MHBOMIOLUM, XKefne3nucrtas
TKaHb 3aMEHSIETCH XXUPOBOMW.



Mono4yHas xenesa
coctout n3 20 goneun(1),
paguanbHO
pacxoasiluxca oT CocKa
(2).

Mexay HUMu
pacnonaraeTcs
coeAVHUTENbHasa U
XUpoBasi TKaHb.

NMpoToKu xenes
pacrnonararTcsa Ha
BepLUMHe COCKa.

[Nlepen ycTbeM NPOTOKU
oOpa3yroT paclumpeHume —
MJieYHble CUHYCbI(3), B
KOTOpPbIX HaKansimBaeTcs
MOJIOKO.



 Bo Bpema 6epeMeHHOCTH :
MU B nepuopg nakrauum B
MOJIOYHbIX Xerie3ax
NOABIIAETCHA MHOIO
ny3bipbKoB — anbBeorn(1).

e AnNnaepmMmnc Cocka u
OKOJNTOCOCKOBOIO Kpy»XKa(2)
CUNbHO NUIrMEHTUPOBaH.

e 30ecb HaAXoA4UTCHA
OonbLUOEe KONIn4ecTBO
COCyA 0B, HEPBHbIX
OKOHYaHUU, a TaKxe
rmagKkomMbilleYHble KIeTKMU.




B perynauuu
AeATerNIbHOCTU
MOJTIOYHbIX Xenes3
OonbLyo POsib
UrparoT ropmMoHbI
runodunsa, AMYHUKA.

1 — MNeYHble CUHYCbI
2 — anbBeosbl
3 — XupoBas TKaHb




