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PHINOAOTN

AHAAVSATOPOB

Ha HUBOTHOC NMOCTOSAHHO BJIUSIIOT MHOZKE-
CTBO PABIPAKHTCICH: CBET PAa3/JHYHOH CHJLL Y
CHCKTPA, BCCBOZMOXHBIC 3BYKH, 3anaxH, Koe-
GAHHST TOMBUDATVPBL, J18BJACHHA, IIPHKOCHOBCHHS.

OULVITICHHST BOBHUKAIOT B pPe3yibTate BO3-
JACHCTBHSE BHOHIHCTIO MUPA@ Ha OpraHbl YyBCTB,
HMENTHX CBOH OCOOEHHOCTH, CYOBCKTHBHbIE Kd-
qecTRa. Ho oulyuleHdsa - 370 JHIilb [IEPBHYHBIC
HCTOUHHKH  HO3RAHHS  OKPYKAILICH JICHCTBI-
reabiocti.  BocnpuHuvawpulas  cliocodHOCTD
OPTAHOB UVBCTB OrpaHuucHa, H hHpopvauus, J10-
CTARJIMCMAY HMU, 1IDOBepAECTCsT U 10HOTHACTCH
ONBITON, HaRANJIMBAeMbiM B TPOLCCCe  KH3HH.

ey coBepuiediee aHadqu3arop, TCM HMOJHCC
Ho o0 bLCRTHBHEeE  OVIVT MO3HaBaThCst  SBJICHHUA
preiniero Mupa. Opravbl UVBCTB MHOTHX AKHBOT-
HBLN. CHTOCODIBL DOJCE COBEPIICHUO, Y4CM Y UHCI0-
BeKd, BOCHPHHHMATL HIPOPMAILHIO H3 OKPY XKAIO-
HLCH CPL,LbE,

Pastoohpasiiediinie BO3ICHCTBMSA BHCLUIHETO
MHP G BOCIPHHHMAKTCH Oprasamuy 4yBCeTB, 0Jaro-
AP KOTOPLIM H OCYILECTBJIACTCH CBA3L Opra-
HHAMI ¢ OKpyKawuled ero cpeaon. Ho opraibl
UYBCTE 1aI0T HHPOPMAILHKD HE TOJLKO O BHCLL-
HOM MHPC, HO W O COCTOAHHH MBbIIIIL, CYCTABOB,
BHVTPCHHMX  OPranos, O  NOJ0XKEeHHW Teda B
HPOCTPAHCTBE.

OBWME CBOUCTBA
AHAJIM3ATOPOB

M. 11. [laBaoB npejji0Kug Ha3Ba-
fHe «OpPrad YYBCTBA» 3aMEHHTb TEPMH-
{OM «aHa/1M3aToOP», TAK KAK YKOPEHHB-
HUeCs MOHSATHA: ITJ1a3 — OpraH 3peHusl,
VX0 -~ Opral c¢jgyxa W [OpodyHe — e
COOTBETCTBYIOT  J€UCTBHUTEJbHOCTH.
Be/ib raa3 HiIH yXO — 3TO JHUIb BOC-
ApHITHMALLAsd, HW/IH  peuelTopHasd,
HACTh, KpPOMe KOTOPOH CYULeCTBYET
CHLC NPOBOAAILAA 4YaCTbh (LEHTPOCTpPE-
MHTCAbIBIM HEPBHBLIA 1YTh), Mepeaao-
ast HHMOPMAUHK OT pPeuelTopoB B
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KOPY OOJIbIIWX [TOJYVIHAPHH TOJOBHOIO
MO3Ta, I'J1€ H NPOUCKOJAUT 1epepadboTka
HEPBHBIX CHMHAJOB B OULYUICHHS 3pH-
TeJdblble, CJAYXOBbIC, OOOHATE/IbHbIE
H np. Takuvm oOGpasoM, KaxK/JAblM aHa-
JU3ATOD NPEACTABJAACT COOOH CHCTEMY,
COCTOALLYK) M3 TPeX 3BCHLEB: PEIELI-
TOPHOTO, WJAH [epUdheprHuecKoro, oT-
jgeqna, NpPoOBOAALLCTO H UEHTPAJbHOTO,
HJIH KOPKOBOTO, OTAC/10B.

MexaHu3M  BO3HUKHOBEHHST  BO3-
OVKAEHHUA  PEIenTOPOB  CJAeAYIOILIHH.
BaenmHui (haktop, 1eHCTBYA Ha peuell-
TOD, BbI3bIBACT JACIOJAPUIALHNIO €70 MO-
BCPDXHOCTHOU MeMOpaHbl — peuentop-
HbIH, WJAH FeHepaToOPHbIH, MOTEeHL KA.
PellenTOPHbIA HOTCHILHAJ 3a@BUCHT OT
CHJIbl Pa31pamuTesisa, CnoCoOeH CYMMH-
DOBATbLCH MPH BJAUSAHHH ObICTPO JEH-
CTBVIOMIHX ApPYyr 3a JAPYyrom pasjipa-
KeHUH. Hasnuue penentopHOro noteH-
[lHaJla COCTaBAACT CVIILHOCTbH HauaJb-

HOH CTaaHH BO30VXKAeHHsT (CM. T
«PU3HOAOTHUA BO30OVIHMMBIX TKa-
HEeU» ) .

PazpuTHe anaauszartopos TECHO CBA-
3aHO ¢ 00pasoM 2KH3HH KHUBOTHDIX.
Tak, ryOKH, HEMOABHKHO MPHKPENJeH-
Hble Ha OJAHOM MeCTe, HMEKT JHILb
KOHTAKTHbIE pelenTopbl, JeHCTBYOULIHEe
TOJbKO TIPH HENOCPCACTBEHHOM COTIPH-
KOCHOBEHHMH C pazaparkureseMm. JKHBOT-
Hble, CBOOOAHO ILJaBalollde B BO/E,
001414107 U AUCTAHTHBIMH aHaJ/JIU3aTo-
paMH, BOCNPHHHMAIIUMHU YylaJeHHble
pa3ApaKUTeJau: CBCT, 3BVK, 3anax.
BoaHasa cpejga He [PCHATCTBYET paas-
BUTHIO 060HSATe1bHOTO annapara. Ha-




npuMep, y 4akyJa CUHJAbHO PAa3BUTHI
OOOHSAITE/NbHBIE 10JH NepeHero Mo3ra.
HekoTopble pbibbl cnOCOGHLI OGHApY-
KHBATbhb CTOMHUJIJIHAPAHYIO 4YaCTh rpaM-
Ma naxyyero BellectBa B | J BOILI.

Y JKHBOTHbIX, BEJVILHX HA3€MHbIH
00pa3 KH3HU, AUCTAHTHLIE aHaJ/M3a-
TOPbI AOCTHTarT 00JAbUIOTO COBEpLIEH-
crBa. MHdgopmauus, BocnpuHumaemas
H3/[aJeKa, N03BOJAsAET Jyylle NPUCIIOCO-
OUTbCSI K TMOCTOSIHHO MEHSIOULUMCS
YCJAOBUSIM CpeAbl, NOJYUYUTL CUTHAJbl O
HaJMHYHUU BOJbl HJAH KOpMa, NPUOJIHKe-
HHH Bpara u nmp.

[lo cBoemy Mopgosoruueckomy
CTPOCHHUIO H PYHKLHOHAJIBHOU OPraHu-
3allUd peuenTopbl JeJAT Ha NepBHY-
HO 4yBCTBYHOLLHE (NEPBUUYHbIE) H BTO-
PHUYHO  UYBCTBYIOLLHE (BTOPHUHbBIE).

B nepBHUHbIX peuenTopax BOCHPHS-
THE U TpaHcOpMaALHA 3SHEPruud pas-
APaxKuTeasi B 3HEPrUl0 BO30OYXKIeHUSA
MPOUCXOJHT B CAMOM YYBCTBHTEJbHOM

(ceHcopHOM) HedpoHe. K nepBHUHO
4YBCTBYIOLULHM peuentopamM OTHOCSHT
OOOHSITe/IbHbIE, TAKTHAbHbBIE H [IPONPHO-
PELLEINTOPDI.

BO BTOpHUHBIX peuentopax Mexay
pasapaKHTeA€M U  YYBCTBHUTEJIbHbLIM
HEHPOHOM pacnoJoXeHbl BbICOKOCTIE-
HHAJU3UPOBAHHDbIE peUEeNTOPHbIE KJeT-
KH, TO €CTb CEHCOPHbIM HEHpPOH BO3-
OyKAaeTCA He HenoCpejCTBeHHO, a
Hepe3 peUenTopHYIO KaeTKy. K BTopuy-
HO UYBCTBYIOIUHM peuenTopam IMpH-
HaaaeXaT peuenTopbl BKyca, 3peHus,

CJlyXa, BeCTHOYJsSpHOrO  anmnapara.
B nepBHUHbLIX peuentopax 104 AeH-
CTBMEM  pas/ipakuresist  H3MEHSeTCH

[MPOHHLAeMOCTb MeMOpAaHbl 151 HOHOB
HATPUSA W BOHHKAET MECTHBIH [pPOLEeCC
HAayaJbHOH JAenoqaspu3auuu — obpasy-
€TCA PeUeNnTOPHbIH, HIW T€HePpaTOPHbIH,
noTeHuHaJs . Ecaun reHepaTtopHbId MoTeH-
uMaJs J0CTHraer OonpeneseHHOro rnopo-
FOBOro ypoBHsl, TO B addepeHTHOM
HEPBHOM BOJIOKHE, SABJAIOLIEMCS TPO-
NOJMKEHHEM  TEePBUYHOrO peuenropa,
006pa3ylTCAa pacnpoCcTPaHSIULHECH HO-
TeHUHAJbl JEeHUCTBHA.

Bo BTOpHUHBIX pelenropax mnpo-
[1eCCbl TpaHCPOpPMALUHU OCYLLECTBJIA-
IOTCH B PEUENTOPHOH KJeTKe, rae MU
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BO3HUKAET PpeUenToOpPHbIY MNOTEeHLHAaN
(PIT). Tlon Bausitnnem PI1 u3 peuen-
TOPHOU KJIETKH BbIJEJSIOTCH KBAHTHI
MeAHaTopa, KOTOPbie JAEUCTBYIOT Ha
HEPBHbIE OKOHYAHHA YYBCTBHUTEJbHOIO
HEHPOHA W BbI3bIBAIOT B HHUX JIOKaJb-
Hble 3JIEKTPHUECKHE OTBETbl — MOCT-
CHHANTHYECKHH NOTeHUHaN, HA3BaHHbI
reHepaTopHbiM  noTeHudasom (['T]).
Ecau nocneaHH# oKasbiBaeT Qenosipu-
3allMOHHOE BO3AEUCTBHE HA OTXOAflLee
HEPBHOE BOJIOKHO, B HeM 00pa3syloTcs
UMIYAbChl BO30YyXKAeHHUA. Bo BTopuu-
HbIX peLenTopax JokKaJbHasi AenoJif-
PU3alusl BO3HUKAET ABAXAbl: B peLer-
TOPHOH KJIETKE H B CEHCOPHOM HeHpOHe.

O6wHe cBOHCTBA aHAAW3ATOPOB:
UYBCTBUTEJIbHOCTb, CIMEUHPHUHOCTD,
CITIOCOOHOCTbL K OTBETY Ha AJsLIEeCH
pa3dapaxKeHue, CeHCUOUIU3AaUUA, BOC-
MPOU3BeAEHHE T[OCJA€A0BATEJbHbLIX 00-
pa3oB, aganrauus.

Ba)xHeHuiee CBOHCTBO  peLENTO-
POB — HUX Upe3BblUaUHAA 4YBCTBUTEAb-
HOCTb, TO €CTb OUYE€Hb HU3KHH NOPOT
pas3apaxxeHusi, onpeaeasdsemMbli MHHH-
MaJIbHOH 3Heprued, HeoOXOAUMOU /4
BO3HHKHOBeHUA ouyieHuss. OgHako
5TOT nopor Oyaer HH3KHM He 44
BCEX pasapaKurtejer, a TOJbKO AJA
aJIeKBATHbIX, COOTBETCTBYIOIUMX JlaH-
HOMY peunentopy. Hanpumep, raas
YyeJOBEeKa, HaXxoasulerocs B TeMHOTe,
MO2KeT BOCIIPHHATH O4YeHb ¢Jj1adbli CBeT.

PeuenTopnl rjaasa moryr pearupo-
BATb W Ha JApyrde, HeajleKBaTHbIe
pasiapaXxHutesu. llpumensas HeagekBar-
HbIH AJ151 I1a3a pasapakKuTelb, HalpH-
MEp 3JICKTDUYECKHH TOK WJH Yyjap,
MOXKHO BbI3BaTh OlLYilleHHe c¢BeTa. Ho
B LAHHOM cJyuyae AJs1 0OJlyd4eHHs (-
pekTa OepeTcda 3HAUYHUTEJbHO OoJee
CHJIbHO® BO3AEHCTBHUE, a MOJYUEHHbIH
3pdeKkT OyaeT Becbma caabbiM, Tak Kak
HE BO3HMKHET KaKOH-JUOO 3pHUTE/bHbIA
obpas B UBETe M MNEPCHEKTHBE, 4
TOJIbKO, KaK TOBOPHTCH, KHCKPbl H3 /143
MOCBLIIIOTCA». CJef0oBaTe/bHO, BTOPOE
CBOMCTBO PELENTOPOB, HEMOCPEACTBEH-
HO CBSI3a@HHOE C MepBbiM,— WX CHeyu-
Pu4HOCT, W3GHPATELHOCTD, AnBbe-
PEHUHUPDOBAHHBIK OTBET Ha 3HEPrHIO
onpeaeseHHoro suaa. M ete oaHo Bax-
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HOe CBOHCTBO €CTb Y peUenToOpoOB —
3TO HX CROCOBHOCTbL K 0OT8ETY HA OAA-
weecst pazdpaxcerue. HepsHoe BOJIOK-
HO OTBeYaeT Ha pa3apakKeHue JAHUIb
OJJHOKPATHbIM BO30YXKAEHHEM, a peler-
TOP MOCblJaeT CUrHaJ/bl 10 IpeKpatlle-
HUA JEeHCTBUS pasapakuTe/f. ITO
CBOMCTBO HMH(MPOPMHUPYET O MJIHTEJLHO-
CTH BO3JIEMCTBHH Ha aHaJu3aTop,
O TOM, 4YTO J[aHHbIA pasApaxKUTedb
BCE elie BO3AEWCTBYET Ha OpPraHH3M.

K 06111uM ¢cBOMCTBAM aHaJAH3aTOPOB
OTHOCHUTCH TakKxKe ceHcubuiuszauus —
NoBbllUeHHe BO3OYIAUMOCTH MO BJIHA-
HHEM MHOTOKDPATHbIX pa3ApaKUTeseH.

[Tocaedosatesbroie 00pa3vl — 3TO
ABJMeHUA, oOpasylolluecs B adHaJu3a-
TOpe BCJeA 3a MpeKpalleHHem JeH-
CTBUSl paszapakurtejsed. Hanpumep,
nocjie TOTO KaK OpPKecTp Mnepecral
HrpaTh, 3BYKH CJIBIILHb] €111€ HEKOTOPOE
Bpemd.

Bocnpusitue onpeneseHHoro BHIA
IHEPTUU CBOHUCTBEHHO HE TOJIbBKO peler-
TOPHOW 4aCTH aHa. u3aTtopa, HO H MO3-
ropoi. [lpu onepauusix Ha Mo3re nonu
MECTHbIM HApPKO30M TMOABOIHJH 3Ji€K-
TPHYECKHH TOK K €ro pasJjH4HbiM 00-
nactaAM. Ecau pasapakKeHue HaHOCHJIH
Ha 3aTblJOYHYIO A0JII0O KOpbl, TO HC-
NMbITYyeMblH BHAeJ MeJbKalolliHe MNSATHA
cBeTa, MpH pasjapa)KeHHH BUCOUYHOH
AOAYU OH CJblllajJ KOPOTKHE MOHOTOH-
Hbl€ 3BYKH.

OuwyileHuss, BO3HHKAIOLLHE B OTBET
Ha JeUCTBHE pas3paxKUTeqas, HMEIoT
yeTblpe CBOUCTBA: KAUYECTBO, HHTEHCHB-
HOCTb, TPOTAXEHHOCTb H JIHTEb-
HoCcTh. Hanpumep, CBeT KpacCHbIH —
3TO €ro KauecTtBo. HO KpacCHbIH CBET
MOXET pa3juyaTtbCd MO HHTEHCHB-
HocTH. [IpoTsi>KeHHOCTb — 00BbeM OLLLY-
ueHuss 6yaeT HeOoAHHAKOBbIM, €CJH
CMOTpPeTb Ha OCBELIEHHbBIH KPY»KOK
BEJJHUHHOHW C KOMEeYHYI0 MOHETY HJH
Ha Kpyr, AHaMeTp KOTOpPOro eaBa yme-
maercss Ha OoOJabLIOM KHHO3KpaHe.
Ecau B ropsuyio BOAY ONIYCTHTb Na-
Jel, TO oOluylieHne oXxora Oyaer
MeHblle, 4YeM [NpH ONYCKAHHKH BCEH
DYKH, TO €CTb NPOTAXEHHOCTb OLlY-
IeHUA B 0O0OHUX MOCJAeAHHX CJaydyaax
6ynet 6oablie. Benbllika ¢cBeTa, KOPOT-
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KHH 3BYK, VYKOJ BbI30BYT KpaTKoO-
BpeMeHHOe OlYylleH’e; coJHile Ha 0e3-
oO6/ayHOM Hebe, HenpecTaHHbIH BeTep,
NOJTMK  3BYK TMOBJeKYT 3a CcOOOH
JJIKTEIbHOE OlUYILeHHe.

KauecTBO OLLYUIEHHS CBSI3aHO C PO-
10M GH3HUECKOTro CTUMYyJaad. IJEKTpPO-
MATHUTHbIe BOJHbl B 3aBHCHMOCTH OT
WX JJMHbl Bbi3blBAIOT OLLYILEHHE TOrO
HJAH HHOrO UBeTa, MeXaHUYeCKHe KoJie-
6auusa B aManasoHe ot 20 apo 20 000
B CEKYHAY BOCNPUHHAMAIOTCA 4eJIOBEKOM
KAK TOH TOH HJKM HHOHW BBICOTHI.
MHTEeHCMBHOCTD OLUYLIEHHA 3aBUCHT OT
SHePreTHUYeCKON BeJHUUHBI pa3ipaku-
teas. [1poTAXKEeHHOCTh U IAJIUTEJbHOCTD
OLLVIIEHHS 3aBUCHAT OT NPOCTPAHCTBEH-
HOW BeJIMUHMHbI pasApakKHTesi U ero
AJUTeNbHOCTH. OHAKO ObIBAIOT UCKJIIO-
yenusi. Hanpumep, 6eabld KBanpaTt Ha
yepHoM ¢oHe Kaxerca OoJblle, yewm
yepHblH Ha O6eJaoM ({QOHe,— 3TO Tak
Ha3blBaeMble OOMaHbl 3peHUA.

Pa3zapa»eHWsl HeOAUHAKOBOH CH/IbI
BLI3bIBAKOT U DPA3HON CHUJIbl OLLYUIEHUS.
BennunHa, Ha KOTOPYIO HeOOXOAHMO
H3MEHUTb CHJAY pa3jpaxXeHusi, 4ToObl
BbI3BATh 3aMETHOE yBeJHUEHHEe OLLLYILe-
HHUSl, CBSI3aHa C MEepBOHAYAJbHOU CHJION
pasapakutess (3akoH BebGepa — Pex-
Hepa), TO €CTb NPUPOCT AOJXKEH CO-
CTaBJATH ONpeneseHHYIO 10J10 pasjpa-
KuTessi. Hanpumep, ecad Ha KOXY
PYKH aaBuT rpy3 macco¥ 100 r, To ans
VCUJIEHUA OIUYLIEeHUA Beca daBJI€HHS
HY>KHO nMpHOaBUTb FMPIO Maccou 3 1, a
ec/JH Ha KOXXy aaBut rpy3 B 200 r, TO
AJF  OLUYLIeHUS YBeJHUYEHHA rpya3a
Haxo 106aBUTL O T.

Ba)xHoe  CBOHCTBO  aHaJHM3aTo-
POB — adantauyus -— TpHBbIKaHHE
(npucnocobyeHne) K OMNpeleseHHbIM
pasapa)kuteasaMm. Ajantauds MOXKeT
6bITh MOJOXHUTEJAbHOH B TOM cCJyuae,
KOT1a TMPUBbIKAHUE [IOHUXXAET TNOopor
pas3apakeHusl A/ JAaHHOTO aHaJ/jM3a-
Topa. Hanpumep, npu nepexone U3
CBeTa B TEeMHOTY CBeTOBAad YYBCTBH-
TeJbHOCTb NOBBLILLIAETCH, TO €CTbh MOPOT
pasapaeHus nouuxkaercs. [lpu otpu-
uaTeJbHOH ajganTtalud, HaobOpoT, No-
POr VBEJAUUUBAETCH, a UYYBCTBUTE/b-
HOCTb pelenropa noHuxkaercd. Ha-




pUMEp, TII0CEeTHTeAb 30o0mapka, Io-
NJOHAA K KJeTKaM ¢ XUILHHUKAMH,
OLLYLIAeT PE3KHH, HeNPHSATHBLIK 3anax:
MOCTOSIB HEKOTOPOE BPEeMA VY KJEeTKH,
OH y)>X€ He TaK CHJbHO UYBCTBYET €ro,
a CJAYyXHTeb, €XeAHeBHO YOUpPAIOIUH
KJIETKH, MOX>XET COBCEM He OlLYHLIaThb
3TOT 3anax.

KOXHbIK AHAJIM3ATOP

Koxa npeacrasJsieT co60H UYyBCT-
BYIOLLYIO [MOBEPXHOCTb, TMOCPEACTBOM
KOTOPOH »HBOTHOE€ KOHTAKTHUPYeT ¢«
BHELIHEN CpejoH, owyuwas TeMmnepa-
TYPHbI€, TAKTHJIbHble H OoJieBble DPa3-
apaxKeHus. PoJsib KOXHM Kak opraHa
JYBCTB VY 2KHBOTHbIX OOBIYHO HeJ0-
OLEHHBAETCH, TaK KakK y yeJOBeKa Mo
CPAaBHEHHIO C APYTUMHU aHaJAH3aTOpaMHu
OHa 3aHUMaeT BTOPOCTENEHHOEe MEeCTO,
M JIHIb Yy CJenblx, H 0COOEHHO Yy cJe-
MOTJIYXOHEMbIX, KOXKHO€ OCsi3aHHe pa3s-
BHBAeTCA uUpe3BblyalHO cHAbHO. Of-
HAKO HHOrAa MU y 3psAYUX BCTpeua-
eTCAd HEOObIKHOBEHHOE DPa3BUTHE 3TOrO
aHaJu3artopa.

B KoXe HaxoauTca pAd peuento-
POB, BOCNPHHUMAKOUWIHX pa3jHyHbIe
pasapaxkeHud. PazavuarT  yertbipe
THIA KOXHOH YYBCTBUTEJbHOCTH: Tell-
JJOBY10, XOJI040BYI0, TAKTHJABLHYIO (MO1-
pasjiensiloulviocds Ha YYBCTBO [pH-
KOCHOBEHHA M UYYBCTBO JAaBJIEHHS) H
boneBylo. Ocsi3aHueM Ha3bIBAlOT BECh
KOMIIJIEKC OILLYLIEHHH, BO3HHKAKLLIUX
NpH CONPHKOCHOBEHHUH KOXXH C pa3Hy-
HbIMU TE€JIaMHU.

BocnpusiTHe pasauyHbIX KOXKHbIX
OLLYUIEHHH OCYLLECTBJISSETCHA pPa3HbIMH
[IPOBOASILIMMU NyTAMH. HepBHble BO-
JJOKHa peLLenTOPHbIX KJAETOK, BOCTIPHHH-

MAIOUIUX MNPHUKOCHOBEHHE WU [JdBJEHHE,

HAYT MO AO0OpPCaJJbHbIM CTOJ10aM CIHH-
HOro Mo3ra 6e3 nepepbiBa 10 NpoOAOJ-
roBaToOro M03ra, oTkyza BTOPOU HEHPOH
NPOXOAHT K 3pUTeJbHbIM Oyrpam.
HepBHble BOJIOKHA peuenToOpoOB, CBS-
3aHHbIX ¢ 00JIEBOH U TeMIepaTypHOH
YYBCTBUTE/NBHOCTBIO, BXOAAT B cepoe
BELLECTBO 3aHUX POTOB CIMTHHHOIO MO3-
ra. 34eCb HAUYMUHAITCH BTOpPble HEH-
POHBI, aKCOHbl KOTODbLIX NEPeXOASAT ye-
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pe3 nepeiHo0 KOMHUCCYPY HA NPOTHBO-
MOJMIOXKHYIO CTOPOHY CIHHHOTO MO3ra,
BCTYNawT B OeJjoe BellecTBO GOKOBbIX
CTONO0B H B COCTABE CIHHHO-TAJJdaMH-
YECKOro JarepaJjbHOro TpakTa HAVT K
TajsaMmycy, rAe JiexxaTr Tejda TPEeTbHX
HEHPOHOB, @aKCOHbl KOTODPbIX HAMpaB.is-
IOTCA B KOpY OOJbINKUX [OJYLIAPHH.
Y MHBOTHBIX KOPKOBBLIH KOHELL KOXK-
HOro aHaJu3aTopa COBMNaaaeT C JBHra-
Te€JIbHOU 06./1aCThIO.

Pacrnpesenende pasiudHbiX peler-
TOPOB B KOXX€ HepaBHOMepHO. Tak, Ha
| cM? KOXKH npuxoautcs 12—13 xouo-
JOBbIX TOYEK U JULb | —2 TenJaoBbIX.
Ha 4yBCTBUTE/NBHOCTb KOXKHOIO aHAaJHU-
3aTopa BJUAIOT TeMneparypa KOXH H
COCTOSIHHE KpOBOOOpauleHUss B HeH.

TakTHJbHaAsR YYBCTBHUTEJbHOCTD.
MexaHopeueniuus obecreydBaeTCs ye-
TbIDbMSI BH/JaMH pELENTOPOB. HEpB-
HbIMH CILJIETEHUAMH, OCHA3aTeJbHbIMH
TeJblLaMu MeHccHepa, auckamMH Mep-
Keast ¥ teabuaMu [lauunu (puc. 87).

[IpukocHOBeHHe K BoJOCAM KOMXKH
BbI3bIBA€T  pa3ApaK€HHe  HepPBHbIX
CNJIETEHHH BOKPYT BOJOCSAHbBIX JIYKOBHII,
MPHUYEM BOJIOC CJAYXKHUT pPblUaroMm, yCH-
JUBAIOUIUM pasapakeHue peuenrtopa.
Y KUBOTHBbIX HMMEIOTCHA ClelHalbHblie
OCA3aTe/ibHble  BOJIOCKH — BHOPHCCHI,
OYeHb ynpyrue U ToJacTbie. OOBIYHO
OHH pacroJiOXKEeHbl HA MOpae, a y Ja-
3aI0UIHX XKUBOTHBIX — Ha Oploxe. ¥ J10-
ajgen U KOpoB BUGPHCCHl — 3TO JJHUH-
Hble, TOpuYauwlHe BOJIOCBI Ha Mopae, a
Yy KoleK, co0aK U y NPOYUX XHULHHKOB
HX Ha3blBaiOT YyCaMH.

OcsizatenbHble Teabua MeliccHepa
HMEIOT OBAaJbHYI0O (POPMY M MNOKPbLITHI
000/IOUKOH U3 NJAOCKHX KJaeToK, K Teb-
Uy NOAXOJAHT HEpBHOE€ BOJIOKHO, o6pa-
3yloulee BHYTPH Hero 60JIbIIOE YKHCJO0
BosiokoHel. Jducku Mepkeas B 60.1b-
LIOM 4YHCJe UMeTCA Ha ry6ax. Tedib-
ua [lauvHu oBanbHOH (HOPMbI, HO OHH
3HAUYUTE/NbHO KpYIIHEE MEeHCCHEepOBbIX,
H, KPOM€ HEPBHOI0 BOJIOKHA, B KarKjao0e
H3 HHX BXOAHUT aprepus. IDTH Te bla
BOCNPHHUMAIOT CaMVYK He3HayHUTeb-
HYIO JaeopMalMI0 KOXH NPH COMpH-
KOCHOBEHHH C pPasJyiMyHbIMH Mpesme-
TaMH U MOUYBOMH.
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87 Peuentopbl KOXH:

| — teabua [Naunun u 2 — Teabua Meiccue-
pa; 3 — HepBHOe CIJIeTeHHE BOKPYI BOJOCH-
HOW JYKOBHILbI; 4 -— CBOOO/HbIE HEPBHbIE
OKOHYaHMA; 5 — Teqablla Mepkeas; 6 — Koaba
Kpayse; 7 — rteabna ®atepa — [lauunn

MexaHu3M TaKTHJIbHOH peLenuun
MOXKHO TMpeACTaBUTb CJeAYIOULUM 00-
pasoMm: MexaHuuecKHH CTHMYJ (naB.Jie-
Hue) BeaeT K JAedopmauud CcBOOOI-
HOTO HEpPBHOrO OKOHYAHHA H APYTHX
BUJIOB MEXaHOPELeNTOPOB, COMPOBOXK-
Jlaloliedcst pacTsizkeHHeM MOBEpPXHOCT-
HOH MeMmMOpaHbl W yBeJHYEHHEM ¢e
MPOHULAEMOCTH Ui psla  HOHOB
(Nat, K*, CI= wu ap.). B pe-
3yJbTaTe 00pasyloTcss MOHHblE TOKH H
BO3HMKAIOT  MNOTEHLHaJ/Nbl AeHCTBHUS,
nepegaBaemMble K HEPBHbLIM LEHTPAM.

TakTuAbHBIA pas3ipakuTe/ib Bbl3bl-
BaeT OULylLleHHe MPHKOCHOBEHHSA HJIH
JlaBJeHUsT JHUIIb B TOM CJjyuyae, €cJu
OH JedOopMUpPYyeT MOBEPXHOCTb KOXKH.
PasnnuHble yuacTKH KOXKH 006safaior
HEOJMHAKOBOH TAaKTHJIbHOH UYBCTBH-
TeJbHOCTbIO, TaK KakK peLenTophl
TOrO BHJA paclpejesneHbl HepaBHO-
MepHO. UyBCTBHTEJNbHOCTb KOXKH K TaK-
THJbHBIM pasipakuTesnsiM He Bcerja

OJMHAKOBAa, OHa YyBeJu4yuBaeTcss IpH
HarpeBaHHH H YMEHbIIaeTcs npu
OXJIAXKJAECHHH.

[Ipu TaKTHIABHBIX pa3ipaxeHusax
BOCIIPUHUMAETCS HE TOJbKO [PHKOC-
HOBEHHWE HWJM JaBJieHHe, HO TakKxkKe H
MECTO BO3JIEHCTBHUS pasipazKUTess.
Crnoco6HOCTb K JIOKaAU3aLHH TAKTHJIb-
HbIX pas3jpaKeHuil onpenessior o0co-
ObIM IUPKYJeM C TyNbIMH KOHLAMH.
OwyyiiieHue IBYX NPUKOCHOBEHHH MOXK-
HO MOJIy4uTb B TOM cJjyuyae, Korjia
HOXKKH LIHPKYJSI pasaBUHYTbl HA ompe-

372

JeJieHHOe  pacCTOsiHHue, 31O

npuuem
paccrosiiie HeOJHHAKOBO Ha pasJiuu-
HbIX YacTdx Tena. Bbllle BCero 4ys-
CTBUTENbHOCTb HA KOHUMKE sI3bIKa, e

pasaesbHO BOCHPHUHUMAIOTCA  TOUKH,
Haxojsiiecss Ha paccTosiHuu 1,1 MM
ofHa OT JAPYro, W HauMeHblIas 4yB-
CTBUTE/NbHOCTb HA CIHHE, Tr1e A1
OLYLILEHHUS JIBYX Pa3jlesabHbiX KacaHHH
HOXKKH [HMPKYJAsl HYXKHO pa3BecTH Ha
65—70 mMMm.

TakTuabHble  pPEUeNTOPbl  MOTYT
OBLICTPO  aJanTHPOBATLCSA,  [O3TOMY
OlLYILAeTCsl TOJbKO H3MEHEHHE JaBJjie-
HUA, a He camo aasjeHue. HauboJgee
ObICTPO  aaNTUPYIOTCS  PELenTOpbI,
pacroJioKeHHble Yy KOpHEH BOJIOC, H
tesbila [launnu.

TemneparypHass peuenuus. Hu-
dopmauus o Temilepatype OKpy:Kaio-
el cpeibl BOCIPUHUMACTCS 1BYMS BH-
jgamud  tepmopeuentopos. Jas  Boc-
NPUATHS  XOJOJOBBIX — pasjpaKeHun
B KOXK€ HMelTcsi ocoOble Teabua —
Koa10bl  Kpayse, a /s BOCHPHSATHSA
TEMJOBbIX  pasipaxKeHui — coCcouKo-
Bble kucTH Pydounu. Onnako cylue-
CTBYET M JIpyroe MHeHHe, 4TO OT/Ae/b-
HbIX PEIEeNTOPOB KOXKH /51 OLLYLLEHHUS
TernJa M X0J0Jdd HE  CYLLeCTBYeT.
Pasnnuusi temnepaTypHbIX OLLYLLEHHH
06yC/I0BAEHbl pa3JHuHOl r1yOHHOH 3a-
JIeraHusl B TOJILE KOXKH €IHHBbIX TeMIle-
paTypHbiX pelentopos. X0J/e10Bble pe-
LHEeNTOpPbl HAXOAATCH OJHKE K MOBEpX-
HOCTH.

Ha MHTeHCUBHOCTb OLLYLLEHHS Tell-
Ja WKW XO0J0ja BJUsIeT BeJUMUMHA pas-
apakaemoro yudacrka. OQpdexkr rtemime-
paTypHOro pasjpazkuTesas TeM CHJb-
Hee, ueM OoJibllle pas3jpakaemblid yuya-
CTOK KOXKH.



Peuentopbl KOXH 006J121410T CIO-
coOHOCTBLIO K apantauuud. llpu pas-

APaXKUTeAAX HebOJAbUWOH CUHJbl Tak-
TUJIbHbIE peuenTopbl AAaNTUPYIOTCH
Ype3BbIYAHHO ObICTPO H  OULYHIEHHE

JIETKOTO MPHUKOCHOBEHUA HJIM HALABJIM-
BaHUA Hcye3zaeT. AjanTtauuio K TenJay
H XOJIOAY MOXKHO MNPOCJeIUTb B MNPO-
CTOM OIlbITE€: B TPH COCY/Aa HaJUBaAIOT
BoAy ¢ Temneparypol 15 °, 30 u 45 °C.
OAHY PYKY ONYyCKaWT B BOAY C TeMmIle-
patypou 15°C, a ApPYyryiwo -— B BOJY
¢ Temiteparypoud 45 °C. lloaepxkan
DPYKH HEKOTOPOE BPeMSA B PA3HbIX COCY-
AaX, MOTPyXKAaT WX OAHOBPEeMEHHO B
OJWH, coJepxKalluH BOAY, HarpeTryio
1o 30 °C. Ilpu 3TOM OIHOH pPYKOH
BOJAA OLLyUlAaeTCd Kak ropadad, a apy-
Ol — Kak XoJoJHas. ITOT OMNbIT MO-
Ka3bIBAaeT, UTO Ha TeMNepaTypHbie OLLY-
[IIEHUA BJIUACT HE TOJbKO TeMmIepary-
pa cama no cebe, HO M ajganTauMs
K HEeH.

boaesasi peuenuua. bosesoe ouly-
[LIeHUEe UMeeT OoJiblioe OUOJOTHYeCKOoe
H KIUHAUYECKOE 3HaudeHHe. NHUBOTHbIE
CTPEMATCSA u30eratb PasaparKeHHH,
NPUHOCAIUUX OOJb, U TEM CAMbIM OXpa-
HAIT ceOA OT NoBpexjaeHUuu. K OoJe-
BbIM pas3jipaKeHUAM HauboJee 4YyBCT-
BUTEJ/IbHbl KOXd W CJAU3UCTbie 000J10U-
KH pra, HOoCa, raas, MnoJioBblXx OPraHos.
Peuentopbl, BoOCHpHHUMawUiHe 06oJe-
Bble pas3ApaKeHHUdA, NMPeACTaBAAINT CO-
60U CcBOOOJHbI€ HEpPBHbIE OKOHYAHHS.
[lopor Hx BO30yxKA€HUSA [J1OBOJbLHO
BbICOK, OlUyLIeHUe ©O0JIH BO3HHKAeT
JUUIb MPH 3HAYUTEJBbHO OOJIbLIOH HH-
TEHCUBHOCTU PA3APAKECHHA.

CBOOOHBIE, HEWHKAaMCyJupOBaH-
Hble HEPBHbIE OKOHYaHWA, BOCNPHHH-
Maioulhe 60JeBble pasjipaKeHus, Haxo-
ASITCA B [IOBEPXHOCTHbIX U TJAYOOKHUX
CJIOAIX KOXH H B OIpeae e HHbIX
BHYTPEHHUX OpraHax, TakuxX KakK Haj-
KOCTHHILA, CTEHKHU apTepHaJibHbIX COCY-
A0B, Nepdkapa U T. 1.

boJieBble UMITYJILCHI M1€peJaTCa Mo
BoaokHam rpynno A u C. Boaokha
rpynnbt A, OTBETCTBEHHbIe 3a nepejauy
00/, NMPOBOAAT BO30YXK/AEHUE CO CKO-
pocTblo oOKoso 20 Mm/c, a O60JeBble

BOJIOKHA rpyrnnbl C nepefamt UMIYJb-
cbl cO cKopocTbio 0,6—2 m/c. CooT-
BETCTBEHHO PA3HOU CKOPOCTHU IMPOBeje-
HUA HEPBHbLIX HMMNYJbCOB B BOJIOKHAX
rpynn A ¥ C BO3HHKaeT JABOHHOE
oulyulenue 60au  (peHoMeH JABOHHOMU
60JIH) . BHaAuaJe yerkKas M0 JOKaJH3a-
UHH W KOpoTKasi, a 3areM OoJgee
AJHUTEeNbHAdA, pa3jJuTad W CUJbHASA
(Kryyasi) .

boJsib MOXKeT MOSABUTLCHA TPH AeH-
CTBHH CaMbIX pa3HbIX (HakKTOpPOB (TeM-
nepaTypHbIX, MCXAHHUUYCCKHX, XHMUHUe-
CKHX, 3JeKTpHueckux). OHa oulyuia-
€TCA W IPH BO3JEUCTBHUH Ha ApYyrue
PEeIEeNTOPbl, €CAH pa3aparKUTEJHU upe3s-
MEPHO CHJIbHbI, Hanpumep, 60Jb B yluax
MPpH OYeHb TFPOMKHX 3BYyKax, 00Jb B
rjasax MnpU 4Ype3MepHO SAPKOM CBeTe
W T. I,

[Ipyn 3ab0/1eBAaHUH BHYTPEHHHX Op-
FAHOB ollylUleHHe OOJU MOXKEeT JIOKAJIH-
30BaTbhCA HE B CaMOM [OPAKEHHOM
opraHe, a B APYFOH 4acTH TeJjd, Ha-
NpUMEp Ha MOBEPXHOCTH KOXKH. Taxkwue
00U Ha3blBAIOT OTPAXKEHHBIMH.
bo/b — 3TO pe3yabTaT ULeHTpaJbHbIX
CYMMAalMOHHbIX  NPOIECCOB, BO3HHU-
KalIHUX MPpH UHTEHCUBHBLIX pa3jpake-
HHSIX pEeLeNTOPOB.

Bosbyautensamu 6oJieBblX OlLVILE-
HUA MOTYT ObITb XHMHUECKHE peareH-
Thl, OOpasyloliudecs B camMOM oOpra-
HH3Me TIPpH HApYUIeHHH TKAHeBOro oo6-
MeHa. K Takum BellecTBaM OTHOCST
FTHCTAMHH, aUeTUJIXOJIHH, CEePOTOHHH,
HOHBI KaJusd H AD.

LleHTpasibHbie npoueccbl WrpaoT
HCKJKUUTENbHYIO POJib B BOCHPUATHH
OoJieBbIX pa3aparkeHui. Kopa 6osbiunx
MOJIyLIAPHHA BJHUAET HAa UHTEHCHBHOCTD
BOCIIPUATHSA O0JI€BbIX OLLYILEHHH. B pe-
3yJbTaTe AJHUTEABHOTO pa3iparkeHus
PELENTOPOB, BOCHPUHUMAKIINUX 60/b,
MOKET HACTYIIUTb MX ajaantallks.

OBOHSATENIbHbIA AHANMMM3ATOP

OOOHATEIbHBIM aHAJUM3aTOp pearu-
pyeT Ha Haxoasdlluecsd B BO3AyXe
MOJIEKVYJbL JIeTY4uX BeulecTB. [lockoab-
Ky aJeKBAaTHbLIM pa3apakKuTejem 115
Hero sABJASIIOTCH XHUMHUeCKHe BellecTBa,
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€ro Ha3blBAIOT TAKXKe XUMHYECKHM aHa-
auzatopoM. OG6OHSATE/bHBIH aHaJjH3a-
TOP (PU/IOr€HeTHYeCKH OAMH H3 Haubo-
Jlee [PEeBHHUX, OH €CTb YXKe y HH3LIMX
MI03BOHOYHBIX. ¥ BBICUIHX MO3BOHOUHBIX
000HsIHMEe HMeeT OyeHb OGOJIbIIOe 3Ha-
UEeHHEe, C €ero IOMOUIbIO >KHBOTHOE
Ha pacCTOTHUM MOKeT OOHapYXKHUThb
APYyrux ocobeH, Korjga 3TO HEBO3MOXK-
HO cAesnaTb NPH MOMOLLU CJAyXa HJH
3peHusi. Y OOJbUIMHCTBA MKHBOTHBIX
00OHAAHHE pPas3BUTO OUYEHb XOPOLIO,
MW ISl MHOTMX H3 HHX OHO Hrpaer
pOJib BayKHEHLIero JMCTaHTHOTO aHaJu-
3aropa, Tak KakK HMMeHHo O6Jaromapsi
€My KHBOTHOE 110/1y4aeT 3HaUUTeJNbHYIO
4yacTb HH(pOpMaUHH 06 OKpyKallLliem
MHpe. 3aTauBlUEerocsi Bpara, He BblAalo-
1ero cebst HU 3BYKOM, HH JIBHXKEHHEM,
’KMBOTHOE MOKeT OGHapy»KHUTb MpH MO-
Mot o6oHsiHUA. OGOHSIHHEM TOJIb-
3YIOTCSl »KHBOTHbIE, HAYILHE MO CJAeLy,
pasblCKHBAIOLLIMEe KOPM, BOAY W T. .
JKHBOTHBIX € XOpOILIO pPa3BUTHIM
0COHfSIHMEM Ha3bIBAIOT MAKPOCOMATU-
kamu. K HUM mpuHHAAgexaT Mo4YTH Bce
miaekonuratpowe.  Caabo  pas3Buro
O0OOHSIHME y TNTHL, a U3 MJEKONHUTalo-
IIMX — y KHTOB, 00e3bsIH W 4eJsoBe-
Ka — 3TO MUKPOCOMATUKU.
[Tepudepuueckasi yacTb 0GOHSITEb-
HOrO aHaJ/Ju3aTopa HaxOoAUTCS B HOCO-
BOH I10JIOCTH, B 0O6JIACTH BepXHEro
HOCOBOTO XO0la W B 3ajJHell BepxHeH
yacTH HOCOBOH mneperopoaku. CJH3H-
cTast 060/104Ka 000HATENBHOH 06/1aCTH
yTOJIlLleHa H OKpauleHa B 6oJjee TeM-
HbIH LBET: OT JKeJaTO-6Yporo 10 TeMHO-
kopuuHeBoro. O6oHsATe/bHAsA 06/1aCTh
BbICTJIAaHA 3MUTEJHEM, COCTOSIIIUM U3
OMOPHbIX W  OOOHATEJNbHBIX KJIETOK
(puc. 88). Peuenrtopbl 0GOHSIHHS, WJH
00OHSITe/1bHble KJETKH, MPeACTaBJSIOT
coO0i OunoaspHble HeHpPOHbl AHAMET-
poMm 5—10 MKM, pacroJ/oKeHHble BO-
KPYr UWJIMHAPHYECKUX OMNOPHBIX KJe-
TOK. ¥ HeMeLKOH OBUAPKH UUCJIO TAaKHX
HEHPOHOB fAocTHraeT 224 MJH, Y ueso-
Beka — 10 msn. Ha noBepxHocTH nepu-
(bepuuecKoro KoHLA Ka)JI0ro HelpoHa
HaleHo 60JIbLIOe KOJHYEeCTBO TOHKUX
pPEeCHHYeK, WJH BBIPOCTOB, JHAMETPOM
0,1 u BbicoTOH |—2 MKM, 3a cuer
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88  OGousTeabubit anureanii Hocosoit nosmo-
CTH:

! — onopuble # 2 — 06GOHATENbHbIE KJIETKH;
3 — BOJIOKHA OGOHSITENILHOrO HepBa

4yero BO MHOrO pas YyBeJHYHBaeTcs
BO3MOJKHOCTb CONPHKOCHOBEHHUS Maxy-
4ero BelLecTBa C OOOHSATENbHOH KJjeT-
KOH.

OrnopHble KJETKH BBINOJNHSIOT He
TOJIBKO MOAAEPKHUBAIOULYI0 (PYHKIHIO,
HO W ydyacTBYIOT B OOMeHe BeleCTB
peLenTopHblX KJaAeToK. B ruy6une
SMNUTEIUST JekaT 6asaJjbHble KIeTKH.
Onu obecneunBaroOT KJIETOYHbBIH pe3eps,
M3 KOTOPOTO 06pa3yloTcsl peLenTopHble
1 onopHble KJaeTkd. [loBepxHoCTh 3mH-
TeJHsl 00OHATENbHOH 06/1aCTH MOKPbITA
CJIM3bl0, KOTOpas 3allHILAeT SMUTENHH
OT BbICBIXAHHSl Y HA3@MHbIX XKHBOTHbBIX
M OT HW3J/IHMILHEro CMauyuBaHUs — Y BOJ-
HbIX. KpoMe Toro, ciusb cay:Kut wuc-
TOUHMKOM HOHOB, HEOOXOIHUMBIX JJs
BO3HHKHOBEHHUSl TMOTEHLHAJNOB JEHCT-
BHfl, @ TaKKe yyacTByeT B yldaJieHUH
OCTATKOB MaXyuyHX BEILeCTB M0 OKOHYA-
HUH ux jgedctBus. Cansb — 3TO cpena,
rje NPOUCXOAUT B3aUMOAeHCTBHE Maxy-
UMX BeLLLeCTB ¢ OOOHATENbHBIMU peLern-
TOPHBIMH KJIETKaMH.

Jpyroil KoHel pelenTOpHOH KJeT-
KH, BBLIMOJIHSIOWHHA (DYHKUIHIO aKCcoHa,
00beAHHACTCH C APYTHMHU TaKUMH XKe
aKcoHamu, o06pasysa HepBHble HHUTH,
KOTOpPbIEe TPOXOIAT uepe3 OTBEpPCTHS
peleTyaToi KOCTH H HeCyT MOJyUeHHYI0
MHPOPMALHIO B OBGOHATENbHYIO JYKO-



BUILY, UTPAIOLLYIO POJib OOOHATENbHOTO
leHtpa. Hebousblluasg 4acTb HEPBHBIX
[IyT€H HAMpPAaBJACTCA B AMMOHOB pOT W
B OJAHY W3 H3BUJUH BUCOUYHOH JOJIH.

MexaHn3m OOOHSIHHSA. 3anaxoBbie
BCULIECTBA MPOHUKAIOT B OOOHATE/IbHYIO
00J1aCcThb NPU BAbIXaHHH BO3AyXa yepes
HOC WJIM uyepe3 XOaHbl [IpU NMonafgaHuu
BO3ayxa uepe3 pot. llpu cnokonHom
NbIXaHUU MOUYTH BeCb BO3AYX [IPOXOAUT
yepe3 HUXKHHH HOCOBOH XOJ/J U MaAJO CO-
MPUKACaeTCHd CO CJAU3ZUCTOH OOOHATE b-
HOH 006J1aCTH, PACIOJIOXKEHHOH B BEpX-
HeM HOCOBOM xoay. QOOOHATe/bHbIE
OLLYLIeHHUS TMPH 3TOM ABJAITCH JUUIb
pe3yJabTatoM AHPOY3UK MeXKAY Bbl-
XaeMbiM BO31YyXOM H BO31YyXOM OOOHA-
TeJbHOM o6usactu. Cuabble 3anaxu
MPH TAKOM [AbIXaHHH HEe OLULYLLAITCH.
Jlag toro uto6bl 3anaxoBblie BellecTBa
JOCTUT/HK OOOHATEJ/bHLIX PeLernTopos,
HeoOxoarMMo Ooviee rayboKoe abixaHue
HJAH HECKOJbKO KOPOTKUX [IbIXaHHH,
OBICTPO CJIEAVIOLLHX OAHO 3a APYIHM.
MmMeHHO TakK D KHBOTHbIE TIPHHIOXH-
BAIOTCH, YBEJIHUYUBAA TOK BO3AyXa B
BEpXHeM HOCOBOM xojae. Bo Bpems elbl
pelenTtopbl OOOHATEJNbHOro aHaJu3a-
TOpa pPAas3aparkalrTcHd BO3AYXOM, MpPO-
XOAAUMM dYepe3 xoaHbl. OuiylneHue
3anaxa BbI3bIBAKOT MOJEKYJbl BELLECT-
B4, HEIIPEPbiBHO OTUEJAIOIHECH OT pas-
JUYHbIX Naxyuudx TeJja. IDTH 4aCTHUDI
UPEe3BbIUYAHHO JIeTYYH H CleUHPUUHDI
IJs1 KaxXAoro Bellectsa. IIpoHukas B
BEpXHUH HOCOBOW XOJ, OHH ACUCTBYIOT
Ha OOOHATeJbHble KJAETKH, KOTOpbIe
Onarogapsa CBOed CHEeUHPHUYHOCTH IO-
3BOJISIOT KHBOTHOMY OTJUUYHTb OIHUH
3anax oOT APYFOoro M Jake VJOBHTb
Kakou-JHMOO OIllpeJe/JeHHbIM 3anax B
CMecH HeCKOJIbKMX 3amaxoB. 3amnaxo-
Bbie BellecTBAa ¢ TOKOM BO3/lyXa MOTYT
aJIeKO pacnpoCTPAHATbLCA OT HX HC-
TOYHUKA. JXKHUBOTHble CNOCOOHBL YJiO-
BUTh HCTOYHHK 3arnaxa Ha OO0JblLIOM
DACCTOAHHU OT Hero. HMHTeHCHBHbLIA
3anax BOCHPUHUMAETCHd OOOHATEJIb-
HbIMHU KJETKaMH CHJbHee U MN0oAaBJafeT
bogaee ciaabble 3anaxu.

Mouiekyabl maxyuyero BeulecrBa co-
MpUKaAcalTCcad W B3aUMOLEHCTBYIOT C
KJIeTKaMH OOOHSATE/NbHOIO 3IUTEJSUS.

Ouu aacopOUpyroTes Ha HeOOJbILUOM
yyacTke MeMOpaHbl OOOHSATEJIBHOIO pe-
LernTopa, H3MeHAA €€ [MPOHHIAeMOCTb
JAJ8 OT/J€JdbHblX HOHOB. IJTO BeIeT K
PA3BUTHIO T€HEPATOPHOrO MOTEeHUHAlA,
U peuenTtop BO30YXK1aeTCH.

OTBeTbl Pa3HblX PeUenTOPHbIX K.e-
TOK HEOJAUHAKOBbI. BbIsiB/ieHA COBOKYII-
HOCTb OOOHATEJbHBIX pPEeUENTOPOB, 00-
JajawUiux pasJUUYHbIMH  CHEeKTpaMHu
UYBCTBHUTEJ/JbHOCTH, UTO 1103BOJAET MPO-
W3BOJAMTb 4AHAJIU3 3aNaxoB.

XapakTep OTBETOB KJETOK JIYKO-
BULLbI OoJ1ee MHOTOOOPA3€H, ueM NpocCTo
BO30YXXAEeHUe U TOPDMOKEHHE. ¥ CTAHOB-
JeHa ornpejneseHHas ChneuH@UYHOCTD
OTBETOB Ha pa3Hbie 3anaxu. ¥ MJeKo-
[MATAOUKWX BbIABJEHbl pa3zHooOpasHbie
(eHTpobeKHbie BJWAHUA HA AKTHB-
HoCTb  JyKoBHuUbl. [losarawoT, 41O
1€HTPOOEKHbI€ CHUrHAaJbl y4acCTBYIOT B
1epepaboTKe JIYKOBULEH CEHCOPHOH UM-
1yJibCallHH.

Y  0O0OHATEJIbLHOr0  aHaJu3aropa
HMEETCHA pAld OCOOEHHOCTEHN 110 CpaBHe-
HUIO C APYTHUMHU CEHCOPHBIMHA OpraHamu.
Y MJEeKONUTAIOIIKUX OTCYTCTBYET Mnepe-
KJAO4eHHe OOOHATE/NbHOU addepeHTa-
UMUK B TaJgaMyce U He O00HapyXKeHo
crieudaJibHOro NpeacTaBUTE/IbCTBA B
HOBOH Kope. PaHee cuuTasjdd, UTO BbIC-
UMK LUEeHTP OOOHAHUS PAacClOJOKEH
B TpyIline CTPYKTYp fOepeiaHero Moara.
B nocaeapywolnem 6blJ10 YCTAHOBJIEHO,
4TO pPOJb 3THUX CTPYKTYP He OrpaHu-
yUBaeTCcd COOCTBEHHO OOOHATEIbHON
(GbYHKLUHUEH M CBHA3aHa ¢ comaToBereTa-
TUBHBIMH  PeaKUHAMH, VYIPaBJCHHEM
IMOLHOHAJBHBIM COCTOAHHEM, MOTHUBA-
LLIUeH NOBeJeHHUss H T. II.

O6oHATe/IbHAA JYKOBHLA — €JHH-
CTBEHHbIH OTJeJ MO03ra, ABYCTOPOHHEE
yianeHue KOTOPOTO BCerad IPUBOAMUT
K 1N0JHOK notepe OOOHsiHUA. OOOHS-
Te€JbHbIM TPAKT, BbIXOAALIHUHK U3 OOOHSA-
T€JbHOHW JIYKOBHIUbI, BKJKYACT He-
CKOJIBKO [YUYKOB, KOTOpble HanpapJisi-
IOTCA B pasHble OT/eJibl MepeaHero
MO3ra: nepejaHee OOOHATeNbHOE HAAPO,
OOOHSATE/JbHbIH  OVIOpOK, [1peIepPH-
GOPMHYIO KOpY, TMepUAMHTAAJAPHYIO
KOpY U sApa MHHAAJCBHAHOIO KOM-
[J1eKca.

375



Kanaccubukauus 3anaxoB. lounad
KJaacCH(MUKALHUA 3ai1axoB He pa3pado-
TaHa. 3anaxd 0603HauawT HA3BAHUEM
T€X BELEeCTB, KOTOPbIC CJAYHKAT UX HUC-
TOYHHKOM, Hamnpumep: 3amnax 4YecHoKa,
po3bl, ykcyca u T. A. llepBble no-
NbITKH KJACCH(PHUKALHKU 3a11aX0B OCHO-
BbIBAJHCh HA UX CYOBEKTHBHOH OLEHKE
H OblJIH BeCbMa HCKYCCTBEHHBI. 3aTeMm
X. XeHHHHT NpeaOxXKHJ KJacCHPHLUH-
poBaTh 3anaxd Ha OCHOBAHUHU XHMH-

JeCKOW CTPYKTYpPhbl 3aMaxoBblX Be-
tectB. OAHAKO 0Ka3aaocCb, UYTO Be-
[eCTBa PA3JHUHOH XHMHYECKOH

CTPYKTYPbl MOTYT 006JiagaTh OAMHAKO-
3bIMH 3anaxamu. lloszanee crneunalsmucT
10 OpraHduyeckon xumuu [I. Dumyp
ToNbITAACA  OMNpeae/iiTb  OCHOBHBIE
rpynnbl 3anaxoB. OH HCC/e10Bag 3a-
Maxyd ThICAY pPAa3JIMUHbIX BeULECTB H
npulles K BbIBOAY, 4TO CYLIECTBYeT
CéMb OCHOBHbIX 3aMaxoB: KaMdpapHbiH,
MYCKYCHbIH, UBETOYHbLIH, MSATHDIH,
3(PUPHBLIH, OCTPbIH ¥ THHJOCTHDIH.

JI. DAMyp cudTas, 4TO, CMEUIHBas
3TH 3anaxd B OflpeJeJieHHbIX MPOLop-
LHSAX, MOXKHO MOJAYUYHTb JIOOOH CJIOXK-
it 3anax. OH BbIACHUJ, UTO MOJe-

KyJbl BCeX BellecTtB, 00Janai0lIKX
KaMm@papHbIM 3ai1axoM, HMEIOT 11apo-
BUAHYIO (QOPMY, MOJEKYJbl BeLLECTB

C 3anaxom MycKyca — GopMy AHCKa,

a MOJIEeKYJbl BeULECTB ¢  33PHPHbLIM
3anaxom — dopmy najouck. OaHAKO
He BCeé 3amaxh CBA3aHbI ¢ (POPMOHM

MOJIEKYJ, OHH 3aBHCAT TAaKXe OT
31EKTPHUECKOTO 3apsaaa MoJiekyJ. Ecan
3apdal NOJIOXKHUTEJAbHBIH - - 3a0ax OCT-
PblH, OTPHULATENbHbIH —- THUJIOCTHBIH.

[IpeanoxkeHo  KJIACCUPUIIMPOBATL
3anaxoBble BelUleCTBA Ha OCHOBAHHH
HX (OU3HUYECKHUX CBOWCTB, & HMEHHO
Ha pa3JIMUHOU CNOCOOHOCTH NOTA0LLATh
yJabTpaUOJETOBbIC JyUH. Kaxkiomy
3aMaXx0BOMY BEUIeCTBY CBOUCTBEH CBOH
CIIEKTP MNOTrJOoLleHHA. BblaeneHo cemb
OCHOBHbIX TPy 3aMaxoB.

B uucise 3anaxoBblX  BELLECTB
ocofoe CHUrHaJbHoe 3HauyeHHe HMCIOT
laxyudde BelleCcTBa, BbiAejsi€Mble XKH-
BOTHBIMH. 2TH Be€ILECTBA HA3BaHbI
TeJeproHaMud, 4To B [e€peBoje ¢ rpe-
YeCKOro o3HauaeT «JA€MCTBYIOLLHE Bad-
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Au». Muorde Tegaepronnl 006.1a1ai0T
O4YeHb BbICOKOH ClleUU(DHUUECKOH aKTHB-
HOCTbIO. Hanpumep, BbleseHust MaHIH-
OYASPHbIX  KeJae3  OJHOH  [MYeJHHOH
MAaTKH TOPMO3SAT PA3BUTUE AUUHUKOB Y
BCeX pabouyux nyes yJbs.

Teneproubl jaeasaT Ha IroMo- H re-
TepoTeaeproudsl. /ljas romMore eproHos
MpeIoXKEH JApPYrod TepMHH — (Pepo-
MOHbI. DTO 3anaxoBble BellecTBa, oopa-
3yemMble M BbljleJsieMble KHBOTHbIMH
B OKPYKAIOILYK CpeAYy W BbI3biBalo-
HlHe Yy APYIHX OCcoOer TOro xe Buiaa
CHeUM(PHUCCKYIO PEaKUHIO.

Y MJEKOIHTAKIIUX CeKPeTbl KOXK-
HbIX JKeJsie3, UMEeKLLHe cneuuPUUeCKUH
zanax, CJAyXaT CpPeacTBOM OOblleHHs
ocobeil oaHoro Buaa. CHUrHa/U3aUUd
C MOMOILUbK 3a1aX0B OCYULECTBJIAETCH
KaK Ha pacCTOSAHHWH, TAK H BO BPEMEHH.
[Tpy nomMoigu OOBOHATEILHOIO aHaJH-
3aTOpa I[POHUCXOAHT Y3HABAHUEC 110414,
BO3paAcCtTa, (PYHKUHMOHAABHOIO COCTOS-
HUSI, UHAMBHUAYaAJbHbBIX OCOOCHHOCTEH
ocobu. llaxyuue meTkH, ocTaB/sgemble
HA pas3J/JHuHbIX lpeaMeTax MPH MApPKH-
POBKE KUBOTHLIMU TCPPUTOPHUH, COXpa-
HAOTCA JAOBOJBLHO AJHTE/NbHOE BpeMu.
Bo BpemMsi TeukM CaMKWH BbIAEJARAIOT
3anaxy, Bo30yKaawlilpe caMmlloB.

Ocrpora 000HsIHKSA. Bce BbllIeyIio-

MAHYTble  KJ4ACCU(PHUKALHH  3anaxoB
NPEeAJOKCHDBl Il CHJALHO NAaXHyWHX
BCILUECCTB, pPA3JdHUYACMbIX  UYEJOBEKOM,

KOTOPbIK ABJAETCH MUKPOCOMATHKOM.
B KHM3HH XKUBOTHBIX-MAKPOCOMATUKORB
N0JIb 000HAHUA OorpoMHa. HeoOuLIKHO-
BeHHO CHJABHO PA3BHTO OOOHSAHHE Yy He-
KOTODPBLIX BHAOB Habouek. (Lamell MOXKeT
HAUTH CAaMKY, Haxolauyicsd OT Hero
HA paccToAHHH & 10 KM, OpPHEHTH-
PYVACH 110 3anaxy, BblAeJsdaeMOMy [0J10-
BOH zKeqae3oW camkd. (CoBGaka moxer
OonpeAeSUTb ITPUCYTCTBHE OJHOH MOJE-
KyJbl 3al1axoBoro Bewecrsa B | J
BO31yXa. DU30HBI uyloT 1npubaHKALO-
LIerocs Bpara Ha pacCcTOAHUM | KM.
OXxOoTHUUbH coOaku JerasblX [10POA
ckauyT 1no 6040ty ¢ O0JblUIOH CKO-
DOCTBIO #“ CpeAd MHOMMX 3aMaxos
naxyuyux Tpas, 3aCTOABIUEHUCA BOLbI,
MOYBbl M MNpPOYEro MOTYT AUpPepeH-
IIMPOBATbL 3amnax rapuiHena -— NTHILbI




HCMHOTUM KPpYyNHee BOpOObsl, U Jaxe He
TOJBKO 3amnax c¢aMOUu T[THILbI, HO H
MecTa, r'ae oda cvjaeda. O6UIeu3BecTHAa
CnoCcOOHOCTL caykebHbIX coDaK oOHa-
DYXKHBATb HAPKOTHKH (Mapuxyasa,
ramidul ¥ ap.). CayxeOHole cobaku
pPa3JIMUatOT HHAMBHUAYAJbHbIE 3allaxy
cJeJJOB JIloJeH U KHBOTHbIX, XOTH K
3alaxy cJeja  deJoBeKa  [IPHMEIH-
BaeTCs 3alax ¢Masku 00yBH, J1YOWJIb-
HbIX BeElleCTB, PAa3/laBJCHHBIX pacTe-
HUH, acdanbra U Hp.

YyBcTBHUTENABHOCTL 000HsIHHMA. l]oO-
pPOT pa3ipaKeHUs olipeaensaeTcd MHHHU-
MaJIbHBIM  KOJIMUCCTBOM  3aM1ax0BOTO
BeULeCTBA, HEOOXO0AHUMOTI0 AJA OILLYLLLe-
HAA 3anaxa. Ha 4YyBCTBUTCJALHOCTH
O0OHSATEJNBHOIMO aHaJH3aTOPa BJHAKT
G aKToOpbl BHEIUHEH CPejibl: BO BJadX-
HOM BO3JlyXe 10opor pasjaipaKeHus
CHHU>KAeTCsd TaK e, KAK U B UYHCTOM,
COAEPIKAILUCM  HEe3HAUHTEJIbHOe KOJIH-
YECTBO MOJICKYJl JIPYrHX MaxyyHx Be-
uiectB. HoBbiawTesa noporu pasapa-
KEHUS B >KAPKHHU CYXOH A€Hb H CHJIb-
Hbid MOopo3. llpw Hacmopke Habyxa-
HHe CJAUIUCTHIX 000J0UEeK MPEeNnATCTBYET
TPOHHKAHHWIO MOJIEKYJ K peleNnTOPHbIM
KJAeTKAM, B CBA3M C 4e€M [Opor pas-
ApayKeHUsd pe3Ko MoBbiLaeTcd W 000-
HAHUE BPEMEHHO HCUe3aer.

[Ipu gauTesibHOM pa3apaKeHHH pe-
LeNTOPHBIX KJEeTOK OHHM K TE€M XK€ 3a-
NaxoBbIM pa3apakuresjseM OOOHATEJIb-
HbIH aHaJIM3aTop aJanTUPYeTCsl K daH-
HOMY 3amnaxy v o 0oJec He Oulyllia-
eTcst. CNOCOBHOCTb BOCIIPUHUMATD JIPYV-
rie 3amaxu 11pH 3TOM He HapylaeTcs.
M3meHneHre nopora 4yBCTBHTEJIbLHOCTH
OObIYHO CBYI3aHO C IIpoteccamu, Mpo-
HCXOASLULIUMH B MO3TOBOM OT/e/1€ aHa-
JIU3aTOPA, 4 He B PELeNTOPHOM.

JloMaluiHHe »KHUBOTHbIE --— MAKPOCO-
MAaTHKH, OHH 00/1aa10T XOpowum 000-
HsiHHeM. Jlouiaau He BBLIHOCHAT PE3KHUX
H AypHbIX 3anaxoB. OHH OTKasbiBa-
IOTCA  10€j1aTb KOPM MW [IHTh BOAY,
ecJii OT KOPMVYIUIKH [axHeT [Ae3Cpel-
cTBaMU. Porartbli CKOT TOHKO pa3sJiH-
yaeT 3anaxd TpaB U HU3gaJjsexka uyer
XHUIHHKOB. HO Hanboabulero pazBuTHs
oBoHsIHHe JOCTUTI0 Y cobak. ilyTem Ha-
npapjaeHHOro noabopa v orbopa co-

3/1&HbI MOPOJAbl OXOTHHUbHX CO00AK C
ype3BbiYanilo CHAbHO pPa3BHThIM 000-
HATEJbHBIM aHAJHU3aTOPOM.

Teopnn 3anaxoB. CyuiecTByer aBe
TEOPHH 3al1aXOB: XUMHYECKAHd U (PU3HU-
yeckad. (CorjaacHo [MepBOH H3  HHX
B OCHOBE 3alaxa BellecTBa JEKHUT
CTpOeHHe MOJeKyJbl. OJHAKO ¢ TOUKH
3PEHUA XHUMHUYECKOH TEOpPHH TPYIAHO
OOBLACHUTL CJydyau CHJABHOIO Pa3BHTHSA
OOOHAHHA Y KHUBOTHDIX.

Dusnueckas TeopUd 3anaxoB Mpel-
[oJjaraer, 4to [npUYdHa 3ailaxa Kpo-
eTcd He B (popmMe MOJIeKyJbl, a B
IEKTPOMArHUTHBIX  KoJeDaHusdaX, BbI-
3BAHHbIX HHM3KOYACTOTHBIMH  BHOpa-
[UAMU  MOJICKYJ BEUIeCTB; TNpUUYeM Y
KAxXJ0ro BeiecTBa c¢Bou cnekrtp. llo-
BUAHUMOMY, 3TH BOJHbI H YJABJHUBAIOTCH
OOOHATEJIbHBIM aHAJIU3aTOPOM KHUBOT-
HbIX € BbICOKOPA3BUTbIM OOOHAHUEM.

IJTU TEOPUH OTHIOAb HE HCKJIIO-
JawT oaHa APYTryw. MosiekyJbl, CXO1-
Hbl¢ 110 CBOEMY CTPOEHHUID, BEPOATHO,
H BUOPHPYIOT OAHHAKOBO, T[O3TOMY
CIIEKTPbl MX H3JydyeHHUA OJHU3KH OJIHH
K Ipyromy.

Y CTAHOBJIEHO, 4YTO OCHOBHYIO POJIb
B BOCIIPUATHH 3aflaxa UrpamwT CyJabd-
FHAPUIABHBIE TPYIIbl O€JKOB 0OOOHA-
TeJbHOro 3nurtenaus. [IpH HU3MeHeHUH
KOJAUUECTBA CYJbPTUAPHJAbHBLIX TPYNN B
SMUTEUH MEHAETCHA H IEKTPUUYECKHUH
UMITYJbC, BO3HUKAWULHH TNpPU pasjipa-
JKEHUHU 3MUTEJHAJNbHbIX KJAETOK 3ana-
XOM. CHHXKAas KOJUUYECTBO CYJAb(PIrHl-
PUJIbHBIX TPYMI, VyjaaeTcss ocJjadHuTh
OUOTOKHW M JarkKe CBEeCTH UX A0 HVJA.

HMccaenoBaHuda, 1MPOBEACHHbIE B
Jlabopatopun peuenunnd HMucturyTa
ouocduzuky AH CCCP, nokaszasau, 4to
B npouecce BOCIHPHUATUH MAXYUUX Be-
LIeCTB Y4acCTBYeT CHCTeMa MeMOpaHHBIX
6e/KOB, XapaKTepPHU3YIUIHMXCHA BbICOKOH
UYBCTBUTEJIBHOCTBIO W H30uparelib-
HOCTbIO, TAK HA3biBAeMbIX O€JIKOBBIX pe-
1eNITOPOB. Kpome HUX, B 0OOOHATE/b-
HOM  3MUTEJHUU  AKHUBOTHbLIX [MPUCYT-
CTBYIOT HYKJEONpPOTeHabl. X KoHUeH-
Tpauusd B OOOHATEJbHOM IMUTEJIHH B He-
CKOJIBKO pa3z Bbillie, yeM OEJKOBBIX pe-
[CNTOPOB, A ClelM(pHUYHOCTDb 110 OTHO-
HIeHHIO K MaxyduMm BeULLeCTBAM 3HAUH-
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TesibHO HuXKe. [losarator, uto Hyk/eo-
MPOTEUbl YCHAHBAIOT TOK CJHM3H H
TaKuM 06pasoM o06ecneyuBaloT OUUCTKY
OGOHATENLHOTO 3MHUTENUST OT pPAa3J/Hu-
HbIX TaXy4YUX BELLECTB [0 OKOHUAHHH
MX JeHCTBHS, YTO HEOGXOAMMO A/
BOCIPHATHS IPYrHX 3arMaxos.

3PUTENIbHbIA AHANIM3ATOP

3pUTeJbHbI aHAAM3aTOP COCTOUT
M3 TPeX OCHOBHBIX yacTei: mepudepu-
YeCcKOH (rs1as), NpOBOAHHKOBOH (3pH-
TeJNbHbIE HEPBbI M BCE MPOMEXKYTOUHbIE
LEHTPb) M KOPKOBOH (3aTbIJIOUYHbBIH
OTAeJ] KOpbl GOJbLIKX MNOJYIIAPHE).

['na3 — 370 oprau, crnoco6HbIH BOC-
NPUHHMAaTh CBETOBble BOJIHbL. [lpu mo-
MOLLH 3DEHHs] KHBOTHOE OPHEHTHPY-
eTCSl B OKpPYXKAalolLleéM MHpe, BOCIpPH-
HUMasi CHJy CBeTa, LBeT, GopMy Mpej-
METOB, pPacCTOsIHHE A0 HHUX M Tepe-
MELIeHHe TMPEeAMETOB B MPOCTPAHCTBE.

doropeuenTtopsl (peLenTopbl, 4yB-
CTBHTE/NbHbIE K CBETY) HMEIOTCS MOUYTH
Yy BCEX JKHMBOTHBIX. ¥ HH3UIHX M03BO-
HOUHBIX POTOpELenTopbl NPeACTABIASIOT
co60i OTHe/bHblE, COAEpPKALIHE [HT-
MEHT KJIETKH, PacCMOJIOXKEeHHble Ha I0-
BEPXHOCTH Tesa. MHorpa onu obbenm-
HAIOTCS B TPYMNbl U 06pasyloT Tak Ha-
3bIBaeMble ryiasHble MsiTHA.

Y MJIeKONHUTAIOLLHX IJ1a3a (r/as3Hble
s16/I0KH) PacrnoJ/ioxKeHbl B yrJayGJeHuu
KOCTeH uyepena — rJia3HHLE M HMEIOT
bopmy, 6au3kylo K wapy. I'sas co-
CTOMT M3 ONTHYECKOH U (poTOpeuentop-
HOH yacTe#d U HMeeT 0GOJOYKH: Ges1ou-
HYIO, cocyaucTyio U cerdatyio. Onru-
yeckasl cMCTeMa ryiasa COCTOHT M3 PO-
FOBHUbI, MepeaHedl M 3agHed Kamep
rjasa, 3payka, XpycrajgHka H CTEKJIO-
BHHOrO Tesa (puc. 89).

CpeToBble J1yuH, Npexkae yem IO-
nactb Ha (pOTOPELEeNTOPHbIE KJETKH,
MPOXOASAT U€pe3 CJAO0KHYIO ONTHUECKYIO
CHCTEMY [po3payHblXx cpen. Poro-
BHUA — 3TO 4acTb Oesofl HapyXHOK
0060/10uKH ryasa — ckaepol. Poeosuya
HAMOMHMHAET CJIerKa BbITYKJI0€e 4acoBOe
CTEKJ/IO; B OT/IHYHE OT CKJepbl OHA JIH-
[IeHa KPOBEHOCHBIX COCYIOB H COBep-
leHHO  npospauna. Ilpofina uepes
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89 Cxema CTPOEHHUs rJasa:

| — cocyaucras U 2 — GesouHast 060J0UKH;
3 - cetuaTka; 4 — 3alHAs Kamepa rJasa,
5 — XpycTanuk; 6 — 3pavok; 7 — 3pHTesb-
Hast 0Cb; 8 — onTHueckas ocb; 9 — nepeaHss
Kamepa rnasa; /0 — porosuua; // — papyx-
Has o6osouka; /2 — UMHHOBAA CBA3KA; /3 —
KOH'BIOHKTHBA; [4 — uuauapHas mbliuua; /15—
CYXOXKHJ/IHE npAMOH MbllUbl raasa; [6 —
CTEKJOBHAHOE Teso, [7 — UeHTpajbHas siM-
Ka — )KeJlToe nATHO, [8 — cjaenoe nsTHO,
19 — 3puTenbHblil HEpB

poroBuily, Jiyd cBeTa [OnajaeTr B ne-
peontoro Kamepy eaasa — B NPOCTPaH-
CTBO MEXJ1y POrOBHLEH H XpyCTaJju-
KoM. OHO 3aMoJIHEHO ¥KHIKOCTBIO,
Ha3blBaeMOH KaMepHOH HJH BOASIHH-
crot Baaroil. K BHyTpenHe#i uactu
CKJIEpbI TpHJeraer BTopas 060J/04Ka
riasa — cocyoucras, 6oratasi apTepH-
aJbHbIMH M BEHO3HbIMH KPOBEHOCHBLIMH
cocynamu. B nepenneit uactu riasa
cocyaucrast o60J04Ka TMepexoauT B
padyscHyto, CONEPXKALLYI0 MHIMEHT,
NMPUAAIIWKHA LBET rvasy: y KpYyIHOro
poraToro cKkoTa OH TEMHO-KOPHUHEBLIH,
y JIOIAH — TeMHO- H CBETJIO-KOPHUHE-
BbIH, y OBLbl — XKeJaTO-6ypblid, y Ko-
3bl — roJlyGOBaThIH WK »KeJThIH, Y CO-
6akH — OT  TEMHO-KOPHUHEBOrO /10
XKeJITOro, WHoraa roay6oro upera, y
KOIIKH — KEJ/ITbIH HJH 3eJIeHbll, HHO-
raa roaqy6oH. ¥ nerux KHBOTHBIX Ij1a3a
4acTo ObIBAIOT pas3HOro usera. JIuub
Y anbOMHOCOB, B OpPraHu3Me KOTOpPbIX
MIHCMEHT BOOOILE OTCYTCTBYET, pajiy k-
Hasi 060/104Ka He OKpalleHa, CKBO3b
Hee TMPOCBeYHBAIOT KPOBEHOCHbIE CO-
CyIbl, M TMO3TOMY 3payoK KaxKercs
KpPacCHbIM.



PanyxHasgs o06o0Jsiouka peryJjaupyer
KOJHYEeCTBO CBeTa, MOMNajaloliero B
rna3s. B cepeauHe pany:KHoH 060J104-
KH HaxOIHTCH OTBePCTHE — 3PAaHoK,
CKBO3b KOTODOE€ Jy4 CBeTa [POHUKAeT
B 3aJHIOI0 HacCTb rja3ad. 3padyoK OKpPY-
XKaT JBa BHAA MbIUIL: KOJbLEBLIE U
pajdaJibHble. KoOJblUeBble MbILILbl HH-
HEPBUPVIOTCA  MapacUMNATHYECKHMH
BOJIOKHAMH TIJ1a30ABUTaTeJbHOTO Hep-
B4, a pajiMaJjibHble — CUMMNATHUYECKHMH
HepBaMH.

[Ipoiaa uepes 3pauvok, Jyd CBeETAa
nomnaaaer B XPYCTaAJHK — IPO3payHOe
TeJ 0, NIOX0XKee Ha MaJieHbKOe, [IBOAKO-
BbINTYKJIO€ YBeUUUTEeNbHOE CTeK0. [le-
pelHsA NOBEPXHOCTb XpycTanuka boJee
naockas, yem 3agHad. [lo Kpaw Bcew
OKPYXKHOCTH XpYyCTa/jduKa K HeMy MpH-
KpelrJieHa CBSi3Ka, Ha3biBaeMas LUHHO-
80LU. XPYyCTaJUK 3aKJ/JOUYEH B KarMcyJy
M C NMOMOILbIO UMHHOBOM CBSI3KU Kpe-
MUTCHA K PECHHYHOH MblUILE,

HameHeHHe pa3zMepoB 3payka H Bbl-
NYKJOCTH XpycTaJuka obecrneynBaeTcs
CJIOKHBIM MEXdHU3MOM [IpH [OMOLUHU
CUMIAaTHYECKUX M fapacumilaTHUYeCKHUX
HePBHbIX BOJIOKOH. [loBbIlI€eHHEe TOHYCA
napacMMMaTUYEeCKUX HEepBOB BeJeT K
COKPALUEHHUIO UHUPKYJAPHO PacnoJo-
?KEHHbIX MBbILLIEYHbIX BOJIOKOH, OTYEero
3payok cyxaercsd. [Ipn 3TOM cCcoKpa-
11210TCH rJajKHe MbllleuyHble BOJOKHA
PECHHUYHOTO TeJjga, 4YTO CONPOBOXKAA4-
eTcA ocaabjieHHeM UMHHOBBIX CBS30K,
CHHUXXEHHEM JaBJeHUA Ha XPYCTaJHK
MU yBeJHYEHHEM ero BLINYKAOCTH. [IpH
BO3OYX/AE€HUH CUMNATHYECKUX HEPBOB,
UHHEePBUPYIOLLHUX pPaAHAJbHO pacrno-
JOMEHHbIE KJAETKH MbIUIL pPaAy>XHOH
O000JIOUKH, TMPOUCXOAHUT pacillipeHue
3payka W YyMEHbLIEHHE BbIMYKJAOCTH
XpycraJiMka BCJEACTBUE  CHUIKEHHHA
TOHYCa PECHHUUYHOro TeJa.

[Ipo#ast yepes xpycTaauk, CBETOBOH
Jyd nonajaetr B C(TeKAO0BUOHOE Teao
rja3a, KOTOpoe B OCHOBHOM 3allOJIHAET
raazHoe A6J0ko. OHO npo3pavHoe,
o0pa30BaHO TOHYAHIIUMH BOJOKHAMH,
COCTABJAIILUMHU €ro OCTOB, MEXKAY KO-
TOPLIMU HaXOJHTCH >KHAKOCTb.

MexaHuaM akkKkomopauuu. B Hop-
MaJbHOM a3y, HaXoas1lemcs B [OKOe,

TO €CTb NMpH paccaabJeHUu pecCHUUYHOH
MbILIIBl WU  HATHAXKEHHH  UUHHOBOH
CBA3KH, XpYyCTaJHUK HMeeT 00Jiee NJo-
CKYIO (OpMY H TMOf1aJaI0lLHe B HEero
JYyud QPOKYCHPYIOTCA Ha cetyarke. [Ipu
TAKOM COCTOSIHUM [J1a3 XODOUWIO BHIMT
npeameThl, HaxOAALIHecs B1aJH, HO
[IpeJAMeTbl, paclOJOXeHHbie Ha OJU3-
KOM PACCTOAHHWH, KAXKYTCA pacnjblBUa-
TbiMu. llpu (PUKCHUpOBAHHH raa3aMu
O6JIM3KUX NIpeJMeTOB HallpsAraercsa pec-
HUYHAaA MbllIUA, TAra UMHHOBOMW CBSA3KH
ocaabgasieTcd M XPYyCTaJ MK BCJeACTBHE
cBoer ynpyroctu npuobperaer Hosee
BBINYKJAYIO ¢HOpMYy, B CBA3H C 4eM
H3MEHALTCH €ro 1oKasarTesb npesomie-
Hust  (puc. 90). J[laHHoe CBOHUCTBO
rnasa, no3soJslollee 0JHHAKOBO XOPO-
IO BUAETb MNpeAMeThbl, HaXOAALLHECH
B6/M3H U BHAJIH, HA3bIBAETCH AKKOMO-
dauueu.

Y pasyaUuHbIX XKHBOTHbIX MEXAaHHU3M
AKKOMOJAAUHUHU MOXKeT OblTb pa3JiMUHbIM,
HO CYULHOCTb €ero OoAnHakoBas: obec-
[neyeHue (POKYCHPOBKH CBETOBLIX JyUeH,
MPOHUKAIOWMKMX B TIJla3, Ha ceTyaTke.
Y pbi6 raas B [0KOe YCTAHOBJEH Ha
CHO€ BHJEHHUE I[IPeJMEeTOB, HaXOol-
wuxess BO6au3U. [lprn He06x0AMMOCTH
BUAETb LaJIeKHe MpeaMeTbl XPYCTaJHK
OTOABHUIraeTcs HalajJ COKpalleHUueM
CrneuraJbHON MblIUUbI.

BelUWYHHY, Ha KOTOPYIO H3MEHS-
eTcA MNpeqIoMJAAKILAA CHJaa  rJasa
npu HauboJiblUIed AKKOMOJALUM 110
CPaBHEHUIO C COCTOAHHUEM [1OKOS, Ha3bl-
BAlOT CHUJOH aKKoOMOJdauud, a TIpo-
CTPAHCTBO MeXAYy AaJibHed U OJIUXKHEeH
TOUKOH HACHOro BHAEHHSA — 006/aCThIO
akkomonauuu. CHaa akKkoMOJdalHH He
BCerjga OJAMHAKOBAa: OHA H3MeHSeTCH B
3aBUCHMOCTH OT OOULero COCTOAHUSA
OpraHuaMa " IMpPW YTOMJAEHUH YMEHb-
waetcsd. OcTpoTa 3pEeHUS 3@BUCHT U OT
BO3PACTA. ¥ CTaphIX XKUBOTHbIX XpyCTa-
JUK TepsieT CBOK 3JaCTHUYHOCTb H €ro
BBINTYKJOCTb NPH paccyaabaeHuu CBA3OK
MOUTH He yBeJHYHuBaeTcs. B pesyabrare
DAa3BUBAETCHA 0AAbHO30PKOCTL, TO €CThb
CITOCOOHOCTb ACHO BHUAETb Y/aJEHHbie
ApeAMeTbl H XyXKe pasjuuaTbh Tpei-
MeTbl, Haxoaswuecd BOAU3U. ITO
OO'BACHAETCH COKpallleHUeM [1epejiHe-
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LiunuapHas mblla
(paccnabnena)

XPYCTAJIMK
(ynnoweHHbiA)

LiunnoBa ceaska

coxpaluena)

90 MexaHu3M akKOMOAAUMH raasa

3alHEro juamerpa rjaasHoro H6JIOK8, B
CBSIBH C YeM [apaJijesJibHble JYy4YH
[nocJe npejioMJeHuss B rJaasdy CXoasdTcs
He Ha ceT4yaTKe, a I1103aiu Hee. ﬂ.ﬂﬂ
TOro uToObl OHH COLUIJHCH Ha CeT-
yaTke, rJjas N0JI2KeH aKKOMOAHWPOBATb,
[Ipuyem O6JIMXKHSIS TOUKA SICHOTO BHE-
HHS BCe 2XKe 6y11€T HaxXoOJAHuTbCA AdaJb-

e, uyem JAJs HOPMaJbHOrO rJjasa.
Wuorna  manabHO30pKOCTb  ObiBaer
BC/JE€ACTBHE HENOCTAaTOYHOH TMpesoM-

asowel cuabl raasa. [Ipu o6patHom
ABJEHHH, O0AU30PYKOCTU, TPOUCXOLUT
yBe/JHUEHHE MepefHe3ajHero juamerpa
raasHoro s6Joka W napaJiesbHble
JIyUH CXOASATCSA paHbllue, 4eM JOCTHIaloT
ceTyaTKH. B HekoTopbIx cayuasix 6JH-
30PYKOCTb  MOKeT OblITb Bbl3BaHa
upesMepHOi  npeqomJsoleld  CHI0H
rinasa. buausopykocTb M pasnibHO30p-
KOCTb [OBOJIbHO 4acTo HabJso1aloT y
Jowajed, Ho Haubosee OJIU30PYKHUMHU
MOTYT OBbITb OBLbI, OCOGEHHO KYJIbTYp-
HBIX MOPO/L.

CTpykTypa M GYHKLHH CeTHATKH.
K crekn0BMAHOMY TeJy [mpuJjeraer
TpeTbsi 000J0UKa — ceTdarasi, B KOTO-
poil pacnoJioxKeHbl (HOTOpPeUenTopbl —
nmaJjoukd M KoJOOUKH, BOCIPHHHMAIO-

l(He CBETOBbIE JIyUH, M HEpPBHbIE
KJETKH C MHOTOUHCJEHHBIMH OTPOCT-
kamu. HapyKHbIH CJOH CeTYaTKH,

MpHJIEraloliuil K coCyaucTOH 06004~
K€, COCTOHUT M3 [HIMEHTHBIX KJETOK,
COJepPKAIIMX [UICMEHT (QYCUHH, KO-
TOPBIH, NPENsTCTBYS OTPaKEHHMIO U pac-
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Liunuaphas mMbiwua
(cokpaueHa)

Xpycranuk
(wapooGpasHbii)

LlwHHoBa cBA3Ka
(paccnabnena)

HANPAXEHWVE
CeMBAaHHIO CBETOBbLIX leqei’i, cnoco6-
CTBYET UYETKOCTH 3pHUTEJbHOI'0 BOC-

npusitusi. OT BHYTpeHHel MOBEPXHOCTH
MUIMEHTHOTO /1051 B IJYOHHY MPHMBbI-
Kalolero ¢Jjoss (GportopeLenTopoB OT-
XOASAT OTPOCTKH (6opoaa), okpyxKalo-
lMe CBETOUYBCTBHMTEJ/bHblE  KJETKH.
[Ipy CcUABHOM OCBELULEHHHM 3epHa [MHr-
MeHTa MepeMelaTcs U3 3MHTesHalb-
HbIX KJETOK H 3ac/OHAIOT NaJ/JO4YKH H
Ko160UKH OT sipkoro cera. CuuTalor,
YTO MUIMEHTHble KJIETKH Y4acTBYIOT B
obmeHe BellecTB (OTOpPeLEeNTOPOB MNpH
CHHTE3€ 3PUTe/bHbIX MUIMEHTOB.

Y HOUHBIX KHUBOTHBIX MEXIY IIHI-
MEHTHBbIMH KJeTKaMH M (oTopeuenTo-
paMH pacroJioxKeH CJ0H, OTparKarlUi
CBeT M COCTOSIUMHA H3 OCOOBIX KpH-
cTa/JioB HJaM HuUTed. B pesyabrare
OTparkeHUs CBETa OT KPUCTAJJIOB y HOU-
HbIX KHBOTHBIX [pPH BHEIIHeM OCBe-
ILleHHH CBeTsATCA raasa. B stom ciayuae
Ha ¢GoTropeuenTopbl JAEHCTBYIOT He
TOJIBKO MpSIMbIE JIyUH, HO H OTpa’kKeH-
Hble, YTO B YCJOBUAX cJaaboH oOcBe-
LIEHHOCTH [OBbIIAET BO3MOKHOCTb
BOCIIPHUSITHS CBeTA.

[Tasoukn M KOJOOUKH COCTOAT H3
JBYX UJE€HHMKOB — Hapy»KHOFO WU BHYT-
peHHero. Hapy»KHbI# 4Jl€HHUK COMEepPKHUT
3PUTE/bHbBIA MHIMEHT, UYBCTBUTE/bHbIH
K JeACTBHIO CBeTa, a BHYTPeHHHUH
uMeeT AP0 M MHTOXOHIAPHH, obecre-
UyMBalOUlHE 3IHEpreTHUecKHe IMpoLecchl
B Kjerke. CBeTOYYBCTBHTEJbHbIE uJe-
HUKH doTopeuentopoB obpalleHbl B
CTOPOHY, HPOTHBOIIOJIOXKHYIO  CBeTY.

CBeTOUYYBCTBUTE/bHbBIH UJIeHHK



KaX[0H MaJjouky npeacraJsieT co60M
CTOTMKY TOHKHX I[JIACTHHOK M JHCKOB
(or 400 mo 800) nuamerpoM 6 MKM.
Kaxkablii  JMCK — 3TO JABOHHAsA MeM-
O6paHa, cocrosullas M3 JABYX MOHOMO-
JIEKYJISIPHBIX  CJI0€B  JIMIIHAO0B, [OMe-
LAIOIIUXCS MeXAYy ABYMSA CJIOAMH MO-
gekys 6Gesika. C 3THUMH MOJIeKyJaMH
Gesika CBsI3aH peruHeH, BXOAALHH B
COCTaB 3pHUTEJBHOTO MHUIMEHTa — PO-
doncuHa, UAU 3PUTEAbHO20 nYypnypa.

Hapy»kHubiii cerment ¢oropeuen-
TOPHOH KJETKH OTJe/JeH OT BHYTPEH-
Hero MemMOpaHO#, yepe3 KOTOPYIO Mpo-
XOQUT MydoK U3 16—18 ToHKHX H-
Opussi. BHYTpeHHHH CErMEeHT OKaHYH-
BaeTcsi OTPOCTKOM, [0 KOTOPOMY BO3-
Oy:kaeHue mepenaerca ¢ (doTopenen-
TOpa Ha KOHTAKTHPYIOILYIO € HHM
OUMOJIIPHYIO KJIETKY.

91

Cxema CTPOEHHUsI CETHATKH:

1 NUIMEHTHBIH  caoii; 2
(a) u KonGouek (0); 3 -

cJ0#  1asouex
Gunoasipuble Hefi-

K caow OUNOJNAPHBIX KJAETOK MpH-
MbIKaeT CJOH TaHIJIMO3HbIX HEPBHBIX
KJIETOK, OTPOCTKH KOTOPBIX COCTABJISIOT
BOJIOKHA 3pUTeJNbHOTO Hepsa (puc. 91).
CaeT, NPOHUKAIOIIHH Uepe3 CTeKJOBH -
HOe TeJ0 UM BHYTPEHHHE CJOH CEeT-
UaTKH, HE OKasblBaeT Ha HHUX MeH-
CTBHMSI M BO3JEHCTBYET TOJIbKO TOria,
KOTla JOXOJHUT A0 MaJjouek H Konbouek.
B pesysbrate BO3HHKaeT HEPBHbIA HM-
nyJibc, Nepefatollnica yepes Lemnb Kie-
TOK, KOTOpPble MHHOBAJ Jly4 CBETA, H MO
3pUTEJbHOMY HEpBY HalpaB/sdeTcd B
roJJoBHOU mo3r. Hau6ousbliiee Bo30yXK-
JeHHe OT AeHCTBUA cBeTa HAO/IIOAAIoT
B Tex cJyyasiXx, Korjga HamnpasJieHHe
Jyda COBMajaeT ¢ JJHHHOH OCbIO
na/joukH HJIH KOJOOUKH.

Bo36yxaeHne oT (OTOpPELenTopos
nepejgaercsi Ha BOJOKHA 3DHTEIbHOIO
HepBa yepe3 JBa CJA0S HEPBHBIX KJje-
TOK — GUMOJSPHBIX W TaHIVIHO3HBIX,
KOHTAKTHPYIOUIMX TPH MOMOULH CHHAI-
coB. llepemaua wumnyabca ¢ KJIETOK

pOHbl; 4 — ropu3oHTalbHas KieTKa; &§ — o
aMHKpHHOBAst  KJeTka; 6 —— raHrJuosHble OAHOro CJos Ha ApYrou COBEpIIAETCH
KJIETKH; 7 — BOJOKHA 3PHTENbHOrO HepBa NOCpPeaCTBOM  BblAEJEHHSA  AUETHJIXO-
1 Sl S
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JMHA, a MeXaHH3M nepegaudu BO3OYXK-
JeHUs1 ¢ QoTropelenTtopa Ha OGUNOJSD-
HYIO KJIETKY BbISICHEeH I0OKa HeaoCTa-
TOUHO.

HekoTopble OuUNoOAsipHbie HEHDOHbI
CBfi3aHbl CO MHOTHMHK 0aJOYKaMH, a
FAHTJIHO3HblIE KJIETKH KOHTAKTHPYIOT
CO MHOTHMH OUINOJNAPHBIMH KJIETKaMHU.
B pesyJ/bTate rpynna ¢boTopeuentTopos,
CO€JAHHEHHbLIX ¢ OJHOHM TAaHIVIHO3HOMH
KAEeTKOH, obOpasyer pelenTHBHOE [OJie
AJ5 3TOH KJeTKH. Kpowme Toro, B cer-
JaTKe HMEITCHA elle TrOPHU30HTaJbHbIE
(3B€3/4aTble) U aMUKPHHOBbIE KJACTKH
C BETBSILIUMUCA OTPOCTKAMH, COE/IH-
HAIOUKUMHK MO TOPH3OHTAJH OUNOJAD-
Hbl€ H TraHrJuo3Hble KJaeTKH. OpgHa
CAHTJIHO3HASA KJeTKa MOXKeT ObITb CBS-
3aHa C JecsIiTKaMH ThICHAY poTopelen-
TOPOB, MPHUYEM PEUEeNTHBHOE 110Je 3TOH
KJAETKH COCTaBJIAET MJollaib JHaMer-
pom | mwm.

Flnaue npoucxoaut nepenaua HM-
nyJjbca B MO3r ¢ KoJbouek. Kaxjaas
KosibouKa nepenaetr curHaa OHIIOASAP-
HOH KJIeTKe, CBSI3aHHOH TOJBLKO C HeW
0AHOH. Csie10BaTe/NbHO, €CJH HMMY.JIb-
Cbl OT pPALOM HaXOAAUIUXCH MaJo4yex
CAHBAIOTCS, TO CHrHaJibl OT JABYX psi-
1OM pacnoJioXKeHHbIX KOJ604YeKk mnepe-
AAI0TCA OTAEJBHO.

[Ipu paccmaTtpUBaHUM 3a7HEH CTEH-
KH TrJa3Horo s0J/i0Ka, TakK Ha3biBae-
MOTO TJIa3HOI'O JAHa (4YTO MOXKHO
cAeslaTb MPH NMOMOUIH BOTHYTOTO 3€p-
KaJjaa — opTranbMOCcKona), BuaeH 6Jen-
HOOKpPAIIeHHbIH Yy4aCTOK, OT KOTOPOIO
PACXOAATCH KPOBEHOCHBIE COCYIIbl. DTOT
YUaCTOK Ha3bIBaT CAEHbIM HATHOM,
TaK Kak B HEM HET CBeTOYYBCTBH-
TeJbHbBIX KJeTOK. CO BCeH CceTyaTKH
K CJAENOMY MNATHY CXOAATCA HEpBHbIE
BOJIOKHA, o0O0pasyluue 3pUTebHbIH
HEPB. Y CEeJIbCKOX03AUCTBEHHbBIX XKHBOT-
HbIX 3pHTEJNbHbIE HEPBLI MNepeKpeliH-
BAOTCSl HAa BEHTPAJbHOHU [1OBEPXHOCTH
rOJIOBHOIO MO3ra, I[IpHUYeM HepB OT
NpaBoOro rJjgasa MAET K JEBOMY [MOJY-
lIapHI0, a OT JIeBOTO — K [IpaBoOMY.
O1HaKO HeKOTOpOe KOJHYEeCTBO BOJO-
KOH He MMepeKpellHBaeTCs.

bunossipHble HEHPOHbI CETYATKH H
raHrJIHO3HbIe  KJAETKH, obpa3syrwliue
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CBOMMH aKCOHAaMH 3PUTEJNbHbLIA HEPB,
BbIMOJHAT PYHKUUH NPOBOJAHHUKOBOTO
annapara. BosokHa 3puTenbHOTO Hep-
Ba MAyT 0e3 nepepblBa K #Aapam
Hapy»>XHoOro (JiaTepajbHOro) KoOJeH-
JAaTOro TeJja, a TakXKe K gjapam nepej-
HUX OYrpoOB 4eTBEPOXOJ/JMHUS, T € paclio-
JOXEHbl  LUEHTPbl OPUEHTHPOBOYHOM
peaKIlMM Ha 3pUTeJbHble pa3apaki-
TeqIH. B HapyXXHble KoJleH4yaTble TeJid
nepeaarTca UMNYJIbChl, TOUHO COOTBET-
CTBYIOWIHE peakKUHAM (POTOPEUENTOPOB
cetuaTku. OTCIOAA O aKCOHaM MOCJIe -
HEro HEeHUpPOHA 3PHUTEJbHOTO NYTH HM-
MyJdbCbl HAYT B 3aTbIOYHYK 00J1aCTh
KOpbl 0O0/IbUIMX [OJYIIAPHH — KOPKO-
BbIH LEHTP 3PHTEABHOrO aHaJJu3aTtopa
(puc. 92).

[lo HanpasieHH0 K HapyKHOMY
Kpalw rJia3a oT C¢Jenoro nsTtHa Ha
ONTHYECKOHU OCH CeTUATKH HaXOJUTCH
LEHTPAJILHOE 110J1€, UMelollee BU] CBeT-
JIOH 1OJIOCKH — MECTO HAUAYHYULeSO BU-
denust. B cepennHe NoOJIOCKH PAacnoJo-
KeHO yrayOJieHue, Ha3blBaeMoe ([eH-
TPANOHOU AMKOU, B KOTOPOH CBETOUYB-
CTBUTE/bHbLIC KJETKH COCTOAT MOUYTH HC-
KJOUHTEJNbHO H3 KoJa6o4eKk. [To wmepe
yaAaJleHHs OT Hee KOJIMYeCTBO MaJoyek
BO3pacTaeTr, KOJOOUYEK »Ke CTAHOBHUTCH
BCE€ MEHbIlLe.

DOTOXUMHYECKHE PEaKLHH H 3JeK-
TPHYECKHE HABJEHHUS B cetuyaTtke. Pe-
UEMTOPbI CETHATKH COAEPKAT CBETOUYB-
CTBHTE/JbHblE BeLIECTBA: [AJOUKH —
POJOINCHH, KOJNOOYKH — HoaoncuH. Po-
JONCHH W HOLOINCHH — BBICOKOMOJIE-
KyJasipHbl€ CO€JIHHEHUA OEJKOBOHW NpPU-
poabl. PoaponcuH Ha cBety Tepser
CBOIO KpPaCHYIO OKPAaCKy H CTAHOBHTCSH
KeJATbIM, a 3arteM obecUBCUHUBAETCH.
Pacnapasice Ha cBeTy, OH o6pasyer
KapOTHHOHJA peTHHEH W clieuuduye-
CKHH 0e/10K — OncHH. B TeMHOTe ocy-
LIECTBJSACTCS  pPEeCHHTe3  POJONCHHA.
/l1n ero BoccTaHOBJIEHHS HEO6XOAMM
PETHHOA (BHTaMHH A), KOTOpBIH CO-
JEPAKHUTCHA B IMUTMEHTHOM CJ0€.

CBeToBas 3Heprusi fpespailaer
POLONCHH, cojaepkKallud pDeTHHeH B
popMe CBEPDHYTOH MOJEKYJbl — B LHC-
popme, B JIHOMHDPOAOINCHH — HEYCTOH-
YUBOE COeJHHEHHE, B KOTOPOE pPeTHHEH




PapyxHan obonoyka

3pavok
(ctbumaeg
PapYXKH

Mogytwka
3puTensHoro byrpa

Lnnuapran mbiwya

LunmnapHbli
FaHruK

fiapa
rnasoasuraTenbHoro Hepsa

Nepeanne Gyrpoi
4eTBEPOXONMUA

JlatepansHoe
Ko/ieHYaToe Teno

LleHTpb! B Kope

92 3purteabnsie nyTH (CBsI3b 3PUTENbHBIX
nyTedl c ynpaB/ieHHeM LMPHHOH 3pauxa
¥ MpoLEeccoM aKKOMOJALHH)

BXOAUT B TpaHc-(popMme C BbIIpPsiMJIEH-
HOH GOKOBOH 1eEnbio, TO €CTb MPOHC-
XOAMT M3omepusauus. baaronaps sro-
My CBSI3b peTHHeHa ¢ 0eJKOM Hapyiia-
eTcsl W JIIOMHPOJOINCHH NMpeBpallaeTcs
B METapOJOINCHH, a 3aTeM B CBOOOM-
Hbli peTHHeH W B omcHH. [locae
3TOrO TpaHc-popma peruHeHa (aJbje-
ruga BUTaMHHA A) moa AedCTBHEM
(epmeHTa peiyKTasbl NE€PEXOJUT B BH-
tamuH A (peruHoJs). BHOBb uuaer npo-
Lecc H30MepU3aluuu — npespalleHue B
uuc-opMy, H TOJBKO [0OC/TE 3TOrO
(hopMHpYyeTCst LUC-PeTHHEH, KOTOPbIH B
TeMHOTe ¢ GeJIKOM OINCHHOM BHOBb 00-
pasyer POJOINCHH, KOTOPbIH ydyacTByeT
B LMKJHUECKOM Ipouecce.

Crpykrypa HomoncuHa O6Ju3Ka K
pononcuny. Ho B foponcuHe peTHHEH
COelMHeH ¢ APYrdM GenKOM, KOTOPbIH
oraMyaercss or oncuHa najgovek. Cre-
MeHb MOTJVIOLEHHS] CBeTa POLONCHHOM H
fiogoncuHoM  passauuHa. Pojaoncun
MaKCHMaJbHO [OrJollaeT Jydyd B
CHHe-3€/IeHOM 4acTH CleKTpa. JTH JyuH
B TEMHOTE KaxyTcs HauboJsee sip-

KHMH. pIOILOl’ICPlH B HauboJbllell cTe- -

[IeHU MOIVIOLLAeT XKeJThlH CBeT.

Eciu ¢ sIpKOTO COJIHEYHOTO CBeTa
BOHTM B TeMHOe T[OMeLleHHe, TO
cHa4a/ja HMUUYero He BHJHO, HO MO Mepe
BOCCTAHOBJIEHUS] POJOICHHA UYBCTBH-
TeJbHOCTb TMaJoueKk K CBeTy Bo3pa-
cTaeT W IJja3a HA4YMHAIOT pasjiMyarb
OKPYKaWllLylo 06CTaHOBKY. JTOT Mpo-
leCC MPHUCIOCO6eHUsT HA3bIBAIOT TeM-
nosoti adanrayuei. [lpu Hemocratke
peTHHOJa BOCCTAHOBJIEHHE POJIONCHHA
3ajilep:KUBaeTcs, a3 Tepser Ccrnocob-
HOCTb K TEMHOBOH ajantauuu (Ky-
puHas cJjernoTa).

QOTOXHMHUECKHE PeaKLHH 3PHTE/b-
HbIX NHCMEHTOB MpPH JAEHCTBUH CBeTa
COCTABJSIOT HAUAJIO BO30YKAEHHUSA 3PHU-
TenbHBIX pelentopos. [lpouecc BO3-
Gy K1€HUs PELeNTOPOB CeTYaTKH U BO3-
HUKHOBEHHE HMIYJbCOB B 3DUTEJbHOM
HepBe 3aBHCAT OT HOHOB, KOTOpbIe
0o6pasyioTcs NpPH pacrnajie 3PHUTeJbHbIX
NIUrMeHTOB. B 3puTe/bHBIX peuentopax
¥ B 3DUTEJbHOM HEpPBE BO3HHKAIOT
3JIEKTPHYECKHE MOTEHIHAJbI, KOTOpbIe
MOXKHO 3a(HKCHPOBaTb B BHJE 3JEK-
TPOPETHHOIPAMMBbI.

CseToBas 4YyBCTBHTEJbHOCTb H OCT-
pora 3penusi. PoropeuenTopbl ceryar-
KM MOTYT pearupoBaTb Ha OueHb
MaJylo BeJHUMHY CBeTa C 4Ype3Bbl-
yalHO 3KOHOMHBIM  PacXOJ0BaHHEM
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3pUTEJbHBIX NHIMeHTOB. llaymouku 60-
Jee yyBCTBUTe bHBL (B 1000 pa3s), uem
KosiGo4yKu. [lpn Manon WHTEHCHBHOCTH
OCBELUEHHSA BOCIPHUATHE CBETA MMPOUC-
XOJAHUT NpH NoOMOLWM najoyek. OHU pac-
MOJIOXKEeHbl B OCHOBHOM [0 nepudepuH
CETUATKH, H MOITOMY B CYMEpPKH Jyylle
BU/AHbl NMPEAMETbl, PACNOJOKEeHHbIe MO0
cropoHam. llpu dApKOM oOCBelUleHHH
BOCCTAHOBJIEHHE DPOJIOINICHHA He nocre-
Baet 3a ero pacnajgoMm B MaJoykax
H BOCIPUATHE CBeTa OCYUIeCTBJISAETCS
KOJIOOUKaMH.

Crnoco6HOCTh K SICHOMY pasJjHuHio
MEJKUX TNPeAMEeTOB H UX JeTaJied
CBOUCTBEeHHA OoJblue Koadoukam, uem
najoukaM. MaKCUMAaJbHYIO €rnocob6-
HOCTb pasJjivyaTtb OTAEJibHbIE NPEeAMEThH
HA3bIBAIOT OCTPOTOU 3peHus. be onpe-
AEJAI0T M0 HAUMEHbLIEMY PaCCTOSHHIO
MEXKAY ABYMHA TOUKAMM, KOTOpbIE IJas
BUAHT OTACJbHO, 4 He CJUTHO. MaKcH-
MAJIbHOH OCTPOTOH 3peHusi obJjajaer
KeaToe NATHO, K nepudepud OT Hero
OCTPOTa 3PEHUA 3HAUUTEJbHO HHXKE.

bHHOKYJApHOE 3peHUHe. 3putelb-
Hbld OpraH --- [1apHbIK, rJjia3za paclio-
JOXKE€Hbl CUMMeTpUUHO. OIHOBPEMEH-
HOE€ BHIEHHUE [IPeJIMeTOB ABYMS TJia-
3aMH — OHHOKYJIADHOE 3pEHHMe — 3Ha-
UHUTEJbHO YBEJUUYUBACT I[0J€ 3PEHHUA,
TO €CTb Ty 004s1aCTb, KOTOPYIO MOXKHO
BUIETh MPH ONPEACJEHHOM MMOJOXKEHHH
rjna3. Y »KHUBOTHbIX ¢ OOKOBbIM pac-
[MoJI0KeHHeM r1Jia3d (Jolaab, 3asl)
noJsie 3peHust 0OJIbllie, YeM Yy KHBOT-
HbIX, [Jla3da KOTOPbIX HAXOAATCHA HA
NepeIHeH MOBEPXHOCTH TOJOBBI (KOLI-
Ka) .

[Ipu OUHOKYJASIDHOM 3peHHH H30-
OpakeHHWe npeamera BO3HUKaeT Ha
ceTyaTtkax oOOHMX rJia3, npuuyeMm OJHA
H Ta K€ TOoYKa NOoJA 3PEeHUs najaer
Ha onpeaejeHHbie TOYKH B 0DEeUxX ceT-
yaTKax. |akue TOUKHM Ha3bIBAKOTCH CO-
OTBETCTBYIOIIHMU HJAU HAEHTHUYHbIMH.
KJ1eTKH, pacnoJioXKeHHble Ha HAEHTHU-
HbIX yuaCTKax CeTUaTKH, TEeCHO CBSl-
3aHbl MeXay Cc000H QYHKIHOHAJJbHO
H HAaXOAATCA B OJAMHAKOBOM COCTOSIHHH
BO30YXK/1€HHUA, B CBHA3H C YeM H BO3HH-
KaeT oaMH obpas npeamera. bEcau xe
H300paXKeHue IMajgaer Ha HEHJAEeHTHY-
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Hbl€, HJIH JUCHNapPaHTHbIC, TOUKH CeT-
YaTKH, TO NpeAMeT HAUMHAeT JBOUTbCH.
[locKONBKY MeXay raasamMu ecrTh
PACCTOSIHME, KAXK/AbIH IJ1a3 BHANUT MPeJi-
MET HEeCKOJbKO COOKY U H300paKeHHe
Ha CeTyaTkKe [MOJyyaeTCcd He COBCEeM
OJHHAKOBBIM. HeM OJH>XKe HaXxOUTCH
npeamMeT, tem 0o0JblUe OyaeT pas3HHILA
B H300pa)XeHUH, U B MO3re, MoJy-
YaloUIEM COOTBETCTBYIOLULHE CHIHAaJbI,
CO31a€eTCH MnpejacTaBJeHHe O TOM HJH
HHOM pacCTOAHUU OO TpeaMeTa.
llBeToBOEe 3peHHe. Y KHBOTHBIX,
BeYyLIUX HOUHOU 0Opa3 »KHU3HHU, B CeT-
yaTKe npeobgaagarT Najdouykd (JaeTy-
yasi Mblllb, COBa, KPOT, KOIIKa&, €X),
a4 Yy JHEBHbIX XHBOTHbIX — KOJOOUKH
(rosybu, kypbl, awepdubl). Ha ocHo-
BaHHHW 3TUX HaO/MoaeHHH Obla caenaH
BbIBO/, UTO KOJOOUKH CBSI3AHLI C JIHCB-
HbIM 3peHHeM, a [1aJJO4KH B OCHOB-
HOM TpHCHOCOOJieHbl /I CYMepedyHOoro
3peHUsT U He BOCIPUHUMAIOT LBETA.
OAHAKO KOWKH NPEeKPaCcHO BUIAT JHEM,
a COAEpNKaulHecd B HEBOJIE €XKH JerKo
MpucnocadbauBalOTCA K JAHEBHOMY 00-
pa3dy XKHU3HHU, 3MEH, B CeTUATKE KOTO-
PbIX HAXOAATCH IVIaBHbIM 0O6pa30M KOJI-
OOUYKH, XOpOUIO OPHEHTHPYIOTCH B
cymMepkax. PYHKUUHU MNajJoyeK H KOJl-
OOuU€eK Y pasHbIX »KUBOTHbLIX MaJO H3V-
yeHbl. Jlomwanan 1 poratblit CKOT XOPOILLO
pa3JanvyaloT 1BeTa, B OTHOWEHUH cobak
HMEIOTCH  [IPOTUBOPEUYHBLIE  JaHHbIE.
[IBeToBOE 3peHHe y KHUBOTHbBIX
H3Yy4YeHO KpaHHe Hel0CcTaTouHo. MoXKHO
NPpeAnOJIOXKUTh, UYTO >XHBOTHble 006.a-
130T BbICOKOPA3BUTBLIM LIBETOBbLIM 3pe-
HHUEM, HHaue€ HEBO3MOXHO OOBACHHUTDL
LIHPOKO PACIPOCTPAHEHHOE B MPHUPOJE
AIBJEHHE MHUMHKPHH, HIHW MTOKPOBHTEb-
CTBEHHOH OKpPAaCKH,— OJHH H3 BHJOB
NPUCTOCOO/IEHUST 2KHBOTHBIX K OKpY-
Kawiuen cpeae. OHa KH3HEHHO Heob-
XOAHMa [J9 HUX. XHLUIHUKY TPYAHO
NOMMAaTb A0OBLIYY, €CJH OH Pe3KO Bbljle-
JSIeTC Ha (POHe OKPYKAIOLUIeH MecCT-
HOCTH; MHOrd€ »XKHUBOTHbIC CIIAcCarTCH
OT OIaCHOCTHU, 3aTaHBAACb B IMOJHOMH
HENOABHUKHOCTH, TaK KaK HMEHHO
ABHUXKEHUE [eJlaeT UX 3aMeTHbIMH Ha
(pOoHEe, ¢ KOTOPbIM CJHBAETCsi LUBET HX
LIKYPbl (FOPHbIe KO3Jibl U 6apaHbl, MfT-




HUCTble OJieHH, BbIBOAKOBbBIE NTHUUbI H
T. I.).

O6enpruHATAa TaK Ha3blBacMav
TPEXKOMIIOHEHTHAA TEOPHUSA 1IBETOBOTO
3peHHsi. BnepBbie HCID O «TPEeX mare-
PHSIX JiHa OKa» Bbickazaa M. B. Jlo-
moHocoB eme B [70l r. Ha sty
MbICJIb €0 HaBeJ TOT (MAaKT, YTO [IpH
CMEILUEeHHH B OINPeAeJeHHOM COOTHOLLE-
HHHU TpeXx LUBETOB CIEKTpa — KPaCHOTO,
CHHEro " 3eJIeHOTO — MOXKHO MOJYUHTD
ao6on uBer. B cepennHe XIX B.
I'. 'enbmrosbu paszpua ujaeio M. B. Jlo-
MOHOcOBa. OH NMpeanoaoKHJ, 4TO B CeT-
yaTKe HMMeKTCHd TPH BHAA KOJOOUEK:
OAHH BbICOKOUYBCTBHTEJIbHBI K Kpac-
HBIM Jydam, JpYyrue — K 3eJeHbIM,
TpeTbH — K (PHOJEeTOBBIM. JIyun pas-
JHUUYHbIX YACTEeH CHEKTPAa HCPABHOMEPHO
BO3OYKAAIOT pa3/iMuyHbie BUIblI KOJOO-
yeK, B CBA3M C 4€M BO3HHUKaeT OUly-
ieHde uBeta. OAHAKO 3Ta TEOPHA HE
NMOJIYUHJa MPAKTHUECKOTO [OATBEPXK-
NEHUHA.

CUuTAalT, 4TO B KOJ60OUYKax couep-
2KATCHd TPHU Pa3JHUHBLIX CBETOUYYBCTBH-
TeJbHbIX BewlecTBa. OJHO M3 HUX pac-
najgaeTcd Npu JACHUCTBHHU IJTABHBIM 00-
pa3oM KpacCHOro uBera, Apyroe -— 3e-
JEHOTO, a TpeThbe - - CHHero. CJenoBa-
TeJIbHO, B KaX/JA0H KOJDOUKEe HMeeTCH
TPH TNpPHEMHUKA CBeTa W KaxX/JblH M3
TpeX KOMMOHEHTOB UBETOOLLYLIeHHS
epejaeTcs Mo CBOEH CHCTEME CHIHAJOB
(KORY), OTJHUYHOH OT JAPYIrUX KOMIIO-
HeHTOB. KoMOWHaAlINed U3AYUEHHH 3THX
OCHOBHbIX UBETOB MOXHO [OJYUHUTb BCE
OTTEHKH CIEeKTpa, BOCIHPHUHHMAEMOTO
3peHueM. Ecan OQHOBPEMEHHO U B OJLH-
HAKOBOMW CTENeHH pasjaparKkalTcd BCe
TPH THNA UBETOBOCIPUHHMAIOILIUX 3J1€-
MEHTOB KOJOOUEK, TO BO3HUKAET OLLY-
leHHe O0eJoro LBeTa.

3aWMUTHBIA aAnnapar raasa. Yy mJe-
KOMUTAIILKUX >KUBOTHBIX [Jla3d 3alllK-
IleH BEeKaMH, BEPXHHM H HHUKHUM,
KOTOpble pe(dJeKTOPHO 3aKpbiBalTCH
Npu  pasapaxkeHun poropuubl. [lo
KpasiM BEK pacioJoKeHbl KeJje3bl,
BblJIEJAIIHEe IJIA3HYIO CMa3Ky, KOTO-
pasi IIpY MHFaHUMU pacnjblBaeTcs 110
rfasHoMy A0JIOKY H TIpefoXpaHSaeT
ero OT BbICbIXaHHUA. ¥ KONBITHBIX XKH-

BOTHBLIX €CTb €ile MurartejbHas repe-
NOHKA, HJH TpeTbe BEKO. Y MJEKO-
MHTAIOLUIKX KHBOTHBIX B YIJIY [Ja3a
HMeeTCHd CJe3HblH OYropoK, BbLIEASIO-
LMK cJe3bl, KOTOpble  YBJAXHSAIOT
rjia3, OMbIBAIOT €ro o1 Nblav. B cae3zax
COAEepPXKHUTCH (pepMeHT JU30IIHUM, obJa-
Na0IHA OaKTePULIHAHBIM A€HCTBHEM H
OXPAHAWUIMKA [J1a3 OT [I0IIaBUIHX Ha
POrOBULYY MHKPOOOB.

Ha rsnas BO34eHCTBYIOT HE TOJILKO
BHeilIHHe HebJaronpusiTHbie (GpakTopbl,
HO M BHyTpeHHWe. Hapyuienue nura-
HUA [Ja3a BejeT K pPacCTPOHCTBY
3peHUA, a MUTAHHE ero OCYyUleCTBJSA-
eTCsl MHa4de, yeM JAPYruxX TKaHeHn opra-
HU3MA. K KJeTKaM JAPYyrux TKaHeH
MATATE/IbHble BELLECTBA JAOCTABJAIOTCSA
KPOBbLIO, HO €CJIH Obl CBETOINPEJOMIIAIO-
MK annapaTr rJasa, TO €eCTb pOro-
BUMIlA, XPYCTaJUK H  CTEKJOBHAHOE
Tes10, Obl/i CHa0KeH KPOBEHOCHbIMH CO-
cyaiaMu, OH Oblil Obl Henpo3pauvyHbiM
H, CJIeJI0BaTeJAbHO, 3peHHe OblI0 Obl He-
BO3MOHO. YKa3zaHHble [IMTaTeJbHbIe

 BEeULleCTBd K YKA3dHHBIM HdCTHM [Jld3d

NOCTYNAIOT M3 BOJAAHUCTOW BJIATH I1€-
peaiHed W 3ajHEM Kamep rJasa.
B paayxHOH 000JIOUKE U PECHUUYHOM

TeJie, OOraTblX KPOBEHOCHBIMH COCYV-
JaMH, [HUTaTe/ibHble BeILECTBA M3
KPDOBH [1epexoAsiT B Kamepbl TJia3sa.

Ho uepes CTeHKH COCYyA0B NPOHUKAIOT
JUUIb Te BelUEeCTBA, KOTOPble BXOAAT
B COCTaB BOASAHUCTOMU BJATH, 4 COCTAB
ee OTJHYaeTcsi OT C¢OCTaBa KpOBH.
Hanpumep, ackoOpGUMHOBOH KHCAOTHI B
BOAAHUCTON BJlare B HECKOJbKO Pa3
60J/ibllle, 4eM B KPOBH, OEJKOB K€ HEeT
coBceM. /laHHOe CBOHCTBO CTEHOK KPO-
BEHOCHbBIX COCYJ0OB TrJa3a INPONYyCKATb
OHW BeulecTBa W 3aAepP XHBaTb APY-
HEe Ha3blBAeTCH c2emarooprarvmuye-
CKUM UAU 2AA3HBIM Dapoepom. IDTOT
bapbep  OCYILECTBJACT  3AULHTHYIO
GYHKUHUIO T1Jla3a  OT BpejHbIX 9
HEro BELEeCTB, KOTOPbie MOTYT HOIACTb
B HETO U3HYTPU. beJiku, a1bl, MUKPOOHI,
KJA€TKM KPOBH B HOpPME He T[POHH-
KaT dyepe3 dapouep.

BongHucTtas BJara nocTOSHHO I10-
[TOJIHAET KaMmepbl rja3a, OHa [OSBJIA-
eTCHA B BU/A€ Me/JbUYdHUIIIUX KalleJeK Ha
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[TOBEPXHOCTH panyXKHOH O000J0YKH U
DECHHYHOTO TeJa.

CNNYXOBOM AHAJIMIATOP

B npouecce 3BOJIIOLHH V KHBOTHBIX
NOSIBHU/ICA BbICOKOYYBCTBHTEJIbHBIH Op-
raH, BOCIPHHHMAIOWHUNA H AHAJH3HU-
PYIOUIHH 3BYKOBbIC H3JYUYEHHS,— CJIV-
XOBOH aHaJnusatop. llepudepuueckus
OTAE/] CJIYXOBOTO aHa/Jau3artopa y mJe-
KOITHTAIOUWIHX H YeJOBeKa COCTOHT U3
HAPYKHOTO, CPEAHEro M BHYTPEHHEero
yxa.

PyYyHKUHMHK yxa. Y MJeKONMHUTAIOLIUX
UMeeTCsl  3BYKOYJABJMBAWUIMA  afl-
napar, HJIH HAPVYIKHOE YyXO, COoCToflLee
M3 YyIIHOW PAKOBHHBI U HAPYXKHOTO CJIY-
XOBOI'0O NMPOX0oda. ¥ MHOIHX *KUBOTHbBIX
ylWHAasi paKOBHUHA MOJABHXKHA, UTO Ader
BO3MOXKHOCTb Jiyyllie YJ1aBJUBATh 3BYK;
AJs1 3TOTO  KHBOTHO€  HamnpaBsJsier
YLWHYO PAKOBUHY B CTOPOHY HCTOYHHKA
3ByKa. O4eHb NOABUXKHbBI yLIHbIE PAKO-
BHHbl Y JIOWAaAeH, Y HEKOTOPbIX MOPOJ
cobaK (Jlaek) Uy KoleK. ¥ HEKOTOPbIX
AOMAIIHUX KHBOTHbIX VIlIHbIE pakKo-
BHHbl AOCTHTalOT OOJAbLUMX pAa3MepOB
M OnylleHbl BHH3, HAIlPUMEDP Y HEKOTO-
PbIX MOPOJX CBHHEH, OBel, KPOJHKOB U
cobak.

Hapyxcrotld cayxosol npoxood npej-
CTaBJ/AeT COO0OH Y3KYIK, HECKOJIbBKO HC-
KPDUBJIEHHYIO TPYOKY, 110 KOTOPOH 3BY-
KOBbl€ BOJIHbI IPOHHKAIOT B raybb yxa.
B KOXe, NOKpblBalOLEed HAapyHHbIH
CJYXOBOH MPOXOA, U Y OCHOBAHHUS Y-
HOH PAaKOBHHbI HaXOAATCA KeJjesbl,
BblAEJSIIOLIHE TAK HA3blBAEMYIO YIUIHYIO
cepy. IJTOT CeKpeT NpefoXpaHseT yxo
OT 3arps3HEeHHUs U NPEeNSATCTBYeT BhIChI-
XaHHIO OapabaHHOH MNEepPernoHKH, KOTO-
pasi oTae/s1eT HapyKHOe yXO OT cpef-
Hero. OHa o6pa3oBaHa H3 KOJIbLEBBIX
H pagHaJbHbIX BOJIOKOH.

bapabaHHasa nepernoHka Kpenurcs
Ha BHYTPEHHEM KOCTHOM KOHLE HapyXK-
HOrO CJYXOBOrO npoxoja, ToJAlUUHa ee
paBHa 0,1 —0,2 mm. HasHnauenune Gapa-
OaHHOH NEepenoHKH — rnepegaBaTb AO-
leJuiHe 10 Hee Mo HAPYXKHOMY CJYXO-
BOMY IMPOXOAY 3BYKOBbI€ BOJIHBI, TOUHO
BOCIIPOM3BOASA HX CHJY M 4acCTOTY KO-
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JebaHuH. [dasi 5Toro Heob6X0aHUMO, UTO-
Obl 6apabaHHast nepernoHka He HMeJa
COOCTBEHHBIX KOJIeOAHUU U HE pPEe30HH-
poBaJia B OTBET Ha HOLUelHe 10 Hee
Kosebanud. [lostomy oTaenbHble yua-
CTKH OapabaHHOHU NMEPENOHKH HATHAHY ThI
HEOIHHAKOBO; OHa I0CTaBJeHa KocCo,
H CepellMHa ee KOHYCOOOpa3HO BTAHYTA
BHYTDb.

3a 6apabGaHHOU mnepenoHKON Ha-
XOAHUTCHA CpedHee Yyxo — bapabarHas
10A0CTH, B KOTOPOH PacClioJiOKeHbl TPH
CAYxoBble KOCTOUKU, 0Opa3ylolite Cu-
CTEMY DblYaroB,— MOJIOTOUEK, HaKoO-
BaJbHA, CTpeMeuyko. Pyuka MoJ10TOUKA
IpuKpernjedHa kK Oapaba”HHOU nepe-
MOHKe, a CTPEMEYKO — K 08AAbHOMY
OKHY, OTKPbIBAOWEMYCH B IMOJOCTb
npeaaBepHst (BHYTpeHHee yxo). Ko-
AebaHust 6apabaHHON NepenoHKH nepe-
1AalTCA 4yepe3 KOCTOYKH. bJjaropaps
CMeUHAJbHOMY COUJ€HEHHIO KOCTOUEeK
AdBJeHHEe Ha MeMOpaHe o0OBaJbHOrO
OKHa cCHJbHee B 20 pa3 u 6oJblue,
YeM Ha OapabaHHO# nepenoHke. Cuaa
3BYKOBbIX KOJIEOQHUU YBeJHUHUBAETCH
CLIC W MOTOMY, UTO TMOBEPXHOCTb OCHO-
BAHHA CTpeMe4yKa HAMHOIO MeHblue Io-
BEDXHOCTH 6apabaHHOU nepenoHkH. B
obl1eM CHJla 3BYKOBBIX KoJleGaHul yBe-
JUUHBaeTCss MNpUOJAU3UTEbHO B 40—
00 pas.

[Ipy O4YeHb CHJBHBIX 3BYKAX MbILL bl
OapabaHHOH NOJIOCTH COKpallaloTCs,
HaTs>KeHHe OapabaHHOH MepernoHKH
Bo3pacTaeT, B CBA3H C YeM CHJa mepe-
/1laBaeMoro 3ByKa ymeHbluaercs. B cay-
4yae noBpexkjaeHuss OapabaHHOH nepe-
MOHKH WJIH AaXe MOJHOTO yjaJieHUus ee
CJYyX JIMIIb CHHXKAETCH, HO HEe YTPauH-
3a€TCsl MOJIHOCTBLIO. ITO OO BACHSAETCH
1€M, UTO MeMOpaHa KpPyrJoro oKHa Cno-
COOHa BOCHPHHHMATb 3BYKOBbIE KO-
Je0aHHUA BO3AyXa, HaAXOASLIErOCH B
6apabaHHOH IOJIOCTH, M [epenaBaTh
HX BO BHYTPEHHEe yXO.

bapabGannasi N0JI0CTb He 3aMKHYTA,
OHa cooO0ulaeTcss ¢ HapyXKHbIM BO3JY-
XOM 4epe3 CJYXOBYIO, HJH egcraxuesy,
TPYOY, HAPYKHOE OTBEPCTHE KOTODOIl
pacnojioXKeHO B CTEeHKe HOCOIVIOTKH
(puc. 93). O6bIYHO OHO 3aKPLITO H OT-
KPbIBA€TCS TOJIbKO BO BpeMs I'VIOTaHUS.




93 Crpoenne oprana cayxa Jgowanu:

| — ywHasi pakoBHHa; 2 — KOCTHbIA CAyX0-
Bo# mpoxoj; 3 — G6apabanHas NnoJocTb; 4 —
npeaaBepHe; 5 — MOJYKPY KHble KaHa/bl; 6 —
CAYXOBOH HepB; 7 — YJHTKa; § — eBcTaxuena
tpy6a; 9 — raorka; /0 — BO3AYXOHOCHBIA mMe-
HIOK
EscraxueBa Tpy6a uMeeT oyeHb 060Jib-
loe 3HaueHue A1 [NpPeLOXpaHeHHs
GapabaHHOM NEPENOHKH OT MOBpEeXe-
HUS PU 3HAYUTEJIbHON pasHule 1aBje-
Hust B 6apabaHHON MOJOCTH U B OKpY-
Kalollem Bosayxe. Takas pasHula
MOJKEeT BO3HHKHYTb MPH Monajaamollei B
YXO CHJbHOH 3BYKOBOH BOJIHE (HAamMpH-
Mep, npu OJIM3KOH apTU/IEPUHACKOM
cTpesbbe) U MpH ObICTPOM H3MEHEHHH
naBJieHHust (IpY B3JETe U I10CaIKe caMo-
jera). PackpbiTie eBCTaxHeBO#H TPYOHI
croco6CTBYeT BbIpABHMBAHHWIO [aBJe-
HUS, CHHUMAaeT HeNpHATHbE OLLylUleHHs
W mpeaynpexaaer pas3pbiB 6apaGaHHOM
NepernoHKHy.

Crenkn 6apabGaHHOM IMOJOCTH, CaY-
XOBble KOCTOUKH M eBcTaxueBa Tpy6a
BBICTJIAHbl CJAU3HCTOH 0060JI0YKOH, MO-
KPBITOH MepLaTeJNbHbIM SMUTeNHeM. ¥
OIHOKOMBITHBEIX 3Ta ofoJsiouka B obJia-
CTH eBCTaxueBoH TpyObl oO6pasyer BO3-
JlyXOHOCHBIit MeLIOK (eMKOCTb 450 cm®).

B KOCTHOH neperopojke, oTiae/nsio-
el CcpeaHee YXO OT BHYTPEHHEro,
KpOMe OBaJ/IbHOTO OKHA, HMEeeTCs TaKxke
Kpyr/aoe OKHO, Wi OKHO yaurku. OHO
3aTSIHYTO TOHKOH CO@IHHUTENbHOTKAH-
HOH MeMOpaHOH U MOXKET CJYXKHUTb KakK
66l AyOJUPYIOLUM, aBapUHUHBIM MPH-
cnoco6ieHHeM B cjydae MOBpPexK/1eHHs
OapafaHHOH TNepPernoHKH M CAYXOBbIX
kocTouek. MemOpaHy KpyrJioro OKHa
Ha3blBAIOT BTOPUYHOH GapabaHHOW
nepernoHKoN, umMerouled 60Jbliloe 3Have-
HHe B nepejaue 3BYKOBbIX KoJeOaHHH
BO BHYTpEHHee yXO.

Bryrpenree yxo — OpraH, BOCIIPH-
Humamouuid  3ByKH. OHO  COCTOMT
M3 KOCTHO20 W nepenoHwaroeo aabu-
punros. [lepernoHuaTblii JaOUPUHT 3a-
KJIOUEH B KOCTHbII, KOTOPBIH 110 popme
TOXK/IECTBEH MepPeroHYaToOMy H CJyKHT
Kak 6bl ero ¢yraspom. Mexay nepe-
MOHYATHIM JAGUPHUHTOM H KOCTHBIM Ha-
XOJAHMTCST MPOCTPAHCTBO, 3alOJIHEHHOE
KHAKOCTBIO — nepuaumgoii. Ilepenon-
YyaTbli TAOUPHUHT TAKXKe 3aMOJIHEH KU1
KOCTbIO — IHO0AUMGPOLL.

3BYKOBble KoJeGaHHA BO3JAEHCTBY-
IOT Ha CJYXOBOH HepB c/eaylomHuM 00-
pasom. Uepes Hapy KHbIH CJIyXOBOH Mpo-
XOJ 3BYKOBasi BOJIHA jocTvraer Gapa-
GaHHOM MepernoHKH U Bbl3bIBaeT ee KoJie-
6anust. MoJIOTOUEK, YKpernJeHHbli Ha 6a-
paGaHHOH nepernoHke, rnepeiaer 3TH KO-
Je6GaHusl HA HAKOBAJbHIO, 3aTEM Ha Ma-
JIEHbKYIO yeueBHIeOOPa3HYI0 KOCTOUKY
¥ Ha CTPeMeuyko, OCHOBaHHe KOTOPOro
yKpenaeHo B oBajbHOM okue. Crpe-
MeuKo KoJsie6/1eTcst MofL00HO A3bIUKY KO-
JIOKOJIbYKKa, OHO TO BJABJHBAETCA B
OKHO, TO OTTSITMBaeTCcs Ha3all, Bbi3biBas
KoJe6aHusi B JKHUAKOCTH BHYTPEHHEro
yxa.HomocKoNbKY BCE )KHAKOCTH HECKH-
MaeMmbl, KojebaHusi 3TH Oblid Obl He-
BO3MOJKHBI, eciu Obl He MemOpaHa
KPYIJIOTO OKHA, KOTOpast BbIsIYHBAETCS
Npd HaJaBIMBAHUM OCHOBAHHS CTpe-
MeuKa Ha OBaJIbHOE OKHO W MPHHHMAET
MCXOJHOE MOJIOXKEeHHe IpH Mpekpalle-
HUM [aBJIEHHS.

B na6upuHTe, HIM BHYTPEHHEM YyXe,
pacroJsioKeHbl JBa OpraHa pasjn4yHOoro
dusnosioruyeckoro HasHadenus. Onun
M3 HHX, COCTOSILLMHA M3 MnpenaBepus
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H YJIUTKH, BBINTOJHSAET CJAYXOBYIO (ByH-
KUMIO, a JAPYroH, COCTOSLIHHA H3 JABYX
MELIOYKOB INpejABepPHsA H Tpex MOJy-
KPY’KHbIX KaHaJ/JlOB,— OpraH paBHOBe-
CUsA, HJH BecTudyasapHoll annapar,—
OTBETCTBEH 3a paBHOBeCcHe TeJia.

[ IpennBepue HaxoauTCA B KameHH-
CTOU KOCTH M MpejcTaBJ/sieT coO60H He-
00JbIIYIO MOJOCTb, HAPYXKHASA CTEHKA
KOTOpOH of6pauweHa K 6apaGaHHOH T10-
aoctd. llepeausia vacte npenapepus
coobllaerTcd ¢ YJUTKOH, a 3aiHAd —
C NOJYKPYXHbIMU KaHagamu. Ha menu-
aJlbHOH CTEHKe MNpeaABepHA eCcTb JBa
HEeOONbIWHX YrayOJeHHs], B KOTODLIX
pacnoJJioXKeHbl JBa Mello4YKa Mnpej-
ABEpHSI: OBaJbHbIH M KpyrJabi. B
OBaJIbHbIH MEUIOUEeK OTKPhIBAIOTCH OT-
BEPCTHUSA MOJNYKPYKHBIX KAHAAOB, KOTO-
pbleé  OTHOCATCA K BeCTUOYJASAPHOMY
annapary. KpyrJjiblH MellloyeK CBsI3aH
C KaHaJoM opraHa cJayxa — Yaur-
KOU — KOCTHBbIM KaHaJoOM, CIHPAJbHO
H30THYTbIM BOKPYIr OCH U HMEKIIHM
HeCKOJIbKO 3aBHTKOB. B cpenHell ua-
CTH YJUTKH Ha OCHOBHOHW MemOpaHe
PacnoJioKeH peuentop CAYyXOBOTO aHa-
JH3aTOpa — KOPTUE8 OpeaH, CoaepxKa-
LMK peuenTOpHbIe BOJIOCKOBBLIE KJIETKH,
KOTOpbIe TPAaHCPOPMHUPYIOT 3BYKOBBIE
KojieDaHHst B NMpOUECcC HEPBHOrO BO3-
OyKiaeHuda (puc. 94).

K ClyXOBbIM KJ€TKaM MOAXOAST
KOHLEBbIC BOJOKHA CJYXOBOI'O HepBa M
00pas3yioT BOKPYr HHX TOHYAHIIYIO
ceTb. Haa KopTHeBbIM opraHoM pacro-
JOXKE€HA NOKPOBHAA NAQACTUHKA, TIPH-
KpelieHHasi OJHUM KpaeM K KOCTHOM
l1acTHHKe. BTopo# ee Kpalt ombiBaercs
YHAOMMPOHA. B COOTBETCTBUH C yacTo-
TOH H CHJIOH 3BYKOBBbIX BOJIH H3MEHS]-
CTCHA  JaBJaeHHe, BOCIIPUHUMAEMOE [1e-
PHIHM(POH. B pesyabraTe H3MeHeHUS
AABJCHHS POHCXOAAT KoJiebOaHUsl 0OcC-
HOBHOH MJIACTHHKH BMECTE C PacoJio-
AKEHHbIMH Ha HEH CJYXOBbIMH KJeT-
KaMH. BOOCKH C/1yXOBBIX KJ€TOK BOC-
MPUHHMAIOT H3MEHCHHEe JaBJeHHUS CO
CTOPOHbI NMOKPOBHOM NMJAACTHHKH, B CBS-
314 C 4eéM BO3HHKAaeT BO30OYXKIAEHHe, KO-
TOpO€ NnepeaaeTcst HA OKOHYAHUS HEPB-
HbIX BOJIOKOH.

K CJYXOBbIM KJ€TKAM MOAXOAST OT-

388

POCTKH (A€HAPHUTBHI) HEPBHBIX KJETOK,
KOTOpbI€ pacnoaraloTcs B CliiPaibHOM
HEPBHOM TAaHTJHH YJHTKH H  HUMEIOT
34eCh TOHYAHIIIUE HEePBHbIE CILIETEHUS.
AKCOHBl GUNONSIPHBIX 4YBCTBHTEbHbIX
KJIE€TOK CIIMPaJibHOIO raHrjdd obpasy-
0T YJHTKOBYIO (KOXJ€apHYI0) 4acTb
C/IyXOBOTO HepBa M 3aKAHUMUBAKOTCS Y
KOXJ€eapHbIX dAlep B MOpPOJA0JIroBaTOM
MO3re. 3AeCh JexaT Teaa HeHPOHOB
BTOPOrO MopaAAKa CJAYXOBOrO INYTH.
KJeTKH TpeTbero HeWpoHa CJyXOBOTO
NyTH HaAXOAATCHA B 3alHUX Oyrpax
YETBEPOXOJIMHST (LLEHTPLl OPUEHTHPO-
BOUYHbIX PEaKUHHU HA 3BYK) U B Me1HAJb-
HOM (BHYTPEHHEM) KOJIEHUaTOM TeJe
TasaMuueckod ob6aactu. KopkoBas
HYaCTb CJAYXOBOrO aHaJjqu3zaTtopa pacio-
JJOXX€Ha B BHCOUYHOM [0J€e O0aAblIHX
NOJyllapHH, rAe BOCIPHHUMAIOTCH U
AHAJIM3UDPYIOTCA  3BYKH, MAYIUHE OT
000UX VYllUeH.

MexaHnu3m BOCNPUATHA 3BYKOB pa3-
JUUYHOH YacToThl. KOCTHBIA KaHaa yiauT-
KM LIHPOKHH Y OCHOBAHHS, MOCTEHECHHO
CYKHMBAeTCsl 110 HANpPaBJCHUI K BECP-
(IHHE YJIUTKH, & OCHOBHAA MNJacTHHKA,
Hao00poT, HaHbOaeC WHPOKAs HA YPOB-
HE BEPIUIHHDb! H [IOCTCHIEHHO CYXKHBAETCH
K OCHOBAaHHIO YJHTKH. Takum ob6pasom,
mornepeyvHble BOJIOKHA, H3 KOTOPLIX CO-
CTOHT OCHOBHAS IJACTHHKA, Y OCHOBA-
HHST KOpOYe W HATAHYThI CHJbHEe, yem
B BEDUIHHE YJUTKH, A€ OHHU JAJHHHee
H HaTsaHYTbl ciaabee. B c¢BsA3u ¢ 3TuM
OCHOBHAas IJIaCTHHKA He pearupyert Ha
3BYKH Kak eauHoe ueJoe. B ee orT-
A€JbHbIX YUACTKAaX BO3HUKAIOT KoJsehHa-
Te€JbHble JABHKEHHUHA B 3aBUCHMOCTH OT
YaCTOTbl  BOCIPHUHHUMAEMbIX  3BYKOB.

I'. 'eabMroabu npHiues k 3akJioue-
HHIO, UTO NOMEPEeUYHbI€ BOJIOKHA OCHOB-
HOH T[JIACTHHKH OTBEYalOT Ha 3BYKH
HCOAMHAKOBOH YaCTOTbl MO MPHHIKIIY
pe3oHaHca. Pasyinuubie y4yacTKH OCHOB-
HOH MJIACTUHKH PE3OHUPYIOT B 3aBUCH-
MOCTH OT nepuoja KoJseGaHWH BOCNPH-
HUMAEeMOTro 3BYyKa, fIpHUYeM 11PH HH3KHX
TOHAX pPe30HHUDVIOT OoJiee AJUHHbIE H
MEHEE HATAHYTbl€ BOJIOKHA BepXHeH
YAaCTH YJHTKH, a T[PH BbICOKHX —-
KOPOTKHE H CHJbHO HATAHYTBIC BOJOKHA
B HHXXHEHU YACTH Y.IHTKH.




94 Koptunes opran:

CrupajdbHas MJIacTHH-
Ka; 3 — ocHOBHasi MemMGpaHa C KOPTHEBBbIM
OpraHom Ha He#; 4 — ONMOpHbIE KJIETKH KOp-

I — ocb yJaHTKH; 2 —

THEBA OPraHa; § — 4YyBCTBHTE/bHbIE KJETKH;
6 — KopTHeBa MemOpaHa; 7 — BHYTpeHHHE
BOJIOCKOBble KJeTKH; 8§ — mem6Gpana Peiic-
Hepa (BectubyssipHas meMm6paHa)

Beickaszannast I'. T'enbmrosibuem B
1863 r. pe3oHaHCHass Teopus cJayxa
goJaroe BpeMsi Obl1a OOCLIENPHUHSATA.
BrocneacTsuu B 3Ty TeOpHIO OblJIH BHE-
CeHbl CYLECTBEHHble M3MEHeHHsA H J0-
MOJIHEHHSI. Y CTaHOBJIEHO, UTO NPH JeH-
CTBHH TOHOB OIpe/eNeHHOH 4acToThl
KoJie6JeTcsl He OJIHO BOJIOKHO OCHOBHOM
MeMGpaHbl, a 1eqblil yuacTok ee. Peso-
HUPYIOLILUM CyOCTPATOM CJHyXKHT He
BOJIOKHO OCHOBHOH MeMOpaHbl, a CT0J10
JKUIKOCTH OMpejeseHHOA JUIMHbL: 4YeM
BbillIe 3BYK, TO €CTb ueM 60JibllIe YacTo-
Ta KoJebGaHui, BOCHPUHUMAEMbBIX YXOM,
TeM MeHblle AJHHA KOJeOJI01erocs
cronba XKHUIAKOCTH B KaHajax YJHTKH
M TeMm OJIH)Ke K OCHOBAHHIO YJIHTKH
M OBaJbHOMY OKHY MakcuMaJ/bHas
ammiutyna Kojebanus. Ilpu 3Bykax
HHU3KOH 4acToThl CTOJNG KoJebJtoleics
JKUIKOCTH YIJIMHSIETCS, @ MAaKCHMaJlb-
Has aMIVIMTyjaa KoJeOaHusd [PHXO-
JAMTCS Ha BepluMHy yJauTku. [Ipu ko-
sieGaHUAX KHIKOCTH B KaHa/aax Y/JAHUTKH
pearupyloT He OT/eJsbHble BOJIOKHA OC-
HOBHOH MeMmOpaHbl, a O0oJblUMe HJIH
MeHbIlIHe ee yUacTKH H, CJ1e0BaTeNbHO,
BO30yXKaeTcsi  pasHoe  KOJHUeCTBO

pELEeNnTOPHBIX KJIETOK, PACMNONOKEHHbIX
Ha memOpaHe.

CaiyxoBasi YyBCTBUTEJNBHOCTb. Bbi-
coTa 3ByKa 3aBHCHT OT 4Mcjaa KoJe-
6aHuil B CEeKyHAYy: 4yeM uaule KoJed-
JIeTCsI 3Bydallee TeJgo, TeM Bblllle M3/1a-
BaeMblil UM 3ByK. ¥XO uesoBeKa BOC-
npuuumaer ot 16 go 20 000, yxo coba-
ku — go 80000 T'u. Cayx Jowane#
¥ pOraTtoro cKota ocTpee, 4eM y 4eJso-
BeKa, HO y JNOMALIHMX OBl CJyX, Kak
NpPaBH/IO, MOHHKEH.

YyBCTBUTEJNBHOCTb K 3BYyKam BO3-
pacraer B yCJOBHSIX MOJHOH THIIHHBI.
Ecsiu e piuTesbHOE BpeMs pasnaercs
3BYK HEM3MEHHOH BBICOTbI H CHJIBI, TO
OH BOCIPHUHUMAETCS yXOM Kak MeHee
TPOMKHH. IDTOT MEXaHH3M [IPHCIIO-
co6JieHHsT UYBCTBUTEJILHOCTH K 3ByKam
pPa3JIMUHONA CHJIBI U BBICOTHl HOCHT Has3-
Banue adanrayuu cayxa. Taxoe Bpe-
MEHHO€ T[OBBIILIEHHe MJH [OHHKEHHE
UyBCTBUTEJIbHOCTH CJIyXa — HOPMaJlb-
Hoe ¢usnoJoruueckoe sipiernue. Yepes
10—15 ¢ nmocse npekpalleHHs 3Byda-
HHST BOCCTAHABJIUBACTCS MPEXKHAST UyB-
CTBUTEJIbHOCTb. EcCjaH Ke 3BYKOBOH
pasjipauTesb AeHCTBYET Ha CJAYX JJH-
TeJibHOE BpeMsi (uacaMu), TO CJayxoBas
U4yBCTBUTEJNBHOCTD TOHHKAETCA B CBA3H
C nepeHamnpsi:KeHHeM CJYXOBbIX K/IETOK.
B 3TOM ciyyae HacTymaer yTOMJEHHe,
TO ecTb BpemeHHOe (YHKIHOHAJAbHOE
HapyuleHne 4yBCTBHTEJIbHOCTH CJIYXO-
BOTO aHaJ/u3arTopa.

Jlokanusauus 3Byka. JKHBOTHBIE,
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obgazatouie JABYMA YWAMH, MOCYT
TOUHO OMnpeae/dTh HanpaB/aeHHe, OTKY-
1a JOHOCHTCH 3BYK. IJTO fIBJEeHHEe Ha-
3biBAIOT OuUHAYypasbHbiM WIH 08YY UL-
Hoim IpgpexTom. Tlpu pacnosoxeHunu
HCTOYHHKA 3BYyKa COOKY yX0, Haxo4sl-
eecss O0JMXKe K HeMy, BOCIpPUHHUMaeT
3BYKOBbI€ BOJIHLI DaHbille H CHJbHeEe,
yeM NPOTHBONOJOXKHOEe, EC/IH HCTOYHHK
3BYKa MnepeMellaeTcs Blepea, 3Ta pas-
HHlla YME@HbWIAeTCH, a NPH MOJOXEHHH
ero TOYHO BIepeaAHd pa3HulLa Ucye3daer,
TaK KaK 3BYKOBbl€ BOJIHbI ROXOAAT 10
060MX ylleH oaHoBpeMeHHo. [lpucay-
IHBAsIChb, KHWBOTHLIE [MOBOPAUYUBAIOT
FOJIOBY M LIEBEJAAT YIIAMH, JIOBSI 3BYKO-
Bble BOJIHbI. B Kope o06oux noayuwapui
OJIOBHOI'O MO3ra 3BYKOBbIe BOJIHb]l aHa-
JU3UPYIOTCH, M CO37aeTCsA MNpeacTaB-
JJeHHe O HanpaBJieHHH 3BYyKa. [Ipu aBy-
CTOPOHHEM paspylUeHHH CJAYXOBOK KO-
Pbl MPOCTPAHCTBEHHBIH CJAYX Hapylla-
eTCA.

EcsiM XKHBOTHOE WJIKM YesoBeK ornpe-
AJNAT MECTOIOJJOXKEHHE CaMOro 3BY-
yaulero oO0bEKTd, MPOUCXOAUT TaK Ha-
3bIBaeMas nepsuuHas AOKAAU3AUUA.
Ecau Ke BOCNPHHHUMAIOTCH 3BYKOBbIE
BOJIHbI, OTpaXX€HHble OT pas3JHUHbIX
OOBEKTOB, TO HAaCTynaeT BTOPUUHAA
AOKQAAU3AUUA 368YKQA, WIH 3X0A0KAUUSA.
C noMOULbIO 3XOJOKAallMH OpHEeHTH-
PYIOTCSH JeTyuHe MbllWH, Jdeab(UHBI.

BECTMBY NAPHbIM ANMNAPAT

BecTHOynpHbIA annapaTt Mo3BO-
AT OpPraHU3My OpPHEHTHPOBAThCH B
MPOCTPAHCTBE MU COXPAHATL pPaBHOBe-
cue. POPMOH NPOCTPAHCTBEHHOIO paB-
HOBECHUHA, OPUEHTHUPOBKH CJIYXKHUT COXpa-
HEHHE HOPMAJbLHOTO [IOJIOXKEHHA TeJa
OTHOCHTE/bHO TIPABHTALlUOHHOrO MOJIA
3eMad. MImnyabcebl oT pellentopoB Be-
CTHOYJApDHOrO arnnapara [M[oCTynaior
B LUEHTPAJbHYIO HEPBHYIO CUCTEMY H
o6yca0BAMBAIOT o0Opa3oBaHue ped-
JIEKCOB, HEOOXOAUMbBIX AJH YCTAHOBJIE-
HUA pAaBHOBECHUA TeJa. _

[lo10CTH  NONYKPYXKHBIX KaHaJoB
JAaOHPHHTA BHYTPEHHEro yXxa pacnoJo-
KEHbl B TpexX IJIOCKOCTAX, MPHMEPHO
MoJ MPSAMbIM YIJIOM APYr K APYTYy, 4TO
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T103BOJISIET OCYLIECTBJAATh KOHTPOJb 34
pa3/IMUHBIMH TMOBOPOTAMH TOJOBbl B
J000H MIOoCKOCTH. [lonyKpykHble Ka-
HaJbl COEUHAIOTCHA C MOJOCTLIO Npej-
ABEPHS, KOTOPOE COOOLLAETCHA C YJIHUT-
KOH.

B kaxaom wmeluouyke npeaaBepus
HMEITCA BO3BbILIEHUS — MSATHA, riae
pas3MelLleHbl peuenTopHble KaeTkH. On-
Ha MNOJOBHHA Ka)XIAOM KJETKH IHJAHH-
ApHUYecKas, Apyras cy»KeHa U cHabxke-
Ha OJHHUM NoABUXKHbIM H 60—80 cK.e-
€HHbIMH HENOABUXXHLIMH BOJIOCKAMH.
OHH HaXxoOASAITCA B CTYIAEHHCTOH Mmacce,
NOKPBbIBAKOULEH BCE DEUENITOPHOE MATHO.
JTa Macca Ha3BaHa [OKPOBHOM MWJH
oroautogoud nepenonxkoi. OHa uMmeeT
BUA BOHJOKOOOPA3HOM CTYAEHUCTOH
TKaHH, B ET/AAX KOTOPOH PaClOJ0KEHO
O0/IbLIOE  KOJIMYECTBO  MHKDOCKOIHU-
YeCKHX KPHCTaJJOB LECTHYTOJbHON
opmMbl U3 (POCHOPHO-YIIEKHCIOTO
KaJblHfA, Ha3blBAe€MblX OTOAUTAMU
(puc. 95). OTOAUTOBLIN CJ0OH, HJAU OTO-
JUTOBAsl MeMOpaHa, THAKejJee 0CTallb-
HOW TKaHW U MOXXeT OKa3blBaTb jaBJie-
HHEe Ha BOJOCKH DELEeNTOPHbIX KJ/eTOK.

PeuenTopHblit annapaT npeaaBepHus
pasjipaxaeTcd [pPpU YCKOPAKULLEMCS
HJIH 3aMeaadioweMcs NpAMOJHHEHHOM
ABH>KEHHUH TeJla, TPSACKe, HAKJOHe TeJa
HJIH TOJIOBbLL. B Takux cayuasix oToOJIH-
TOBasi MeEMOpaHa CBOEH THAXKeCTblo JIHOO
pacTAruBaeT BOJIOCKH, JUOO LaBHT Ha
HUX. MI3MeHeHHs1 B HaTsIXKEHHH BOJIOC-
KOB BOCIIPUHHMAIOTCH peUenTOPHbIMH
KJIE€TKaMH H nepejarTcd B UEeHTpaJb-
HYIO HepBHYK cuctemy. Takum obpa-
30M, OTOJIMTOBLIX annapar BOCIPHHH-
MaeT KaK pa3/ipa>KeHUsl OT YCKOPEHHS
HJIM 3aMeAJIeHUsA NIPAMOJUHEHHOrO ABH-
)K€HHS, TAK U UBMEHEHHSA B [OJIOXKEHHH
rOJIOBBI, BbI3bIBAlOUIHE CMEIilleHHEe OTO-
JUTOBOU MeMOpaHHbI.

B nepenoHYaTtbiX  MOJYKPYXKHbIX
KaHa/jaxXx peuenTopHble KJAETKH Haxo-
AATCS TOJbKO B OJTHOM KOHUE Ka»XJA0ro
KaHaJsa, B ero paCulipeHuu — amnyaie.
B Hen pacno/siokeH Tak Ha3hlBaeMbli
epebewok, COCTOSIIUMH M3 OMNOPHBIX
H PEUENTOPHbIX KJAETOK ¢ JJHMHHBIMH
BOJIOCKAMH. KuleTKH 1orpy»eHbl B MO-
JYNMpO3payHyrd CTYAEHHUCTYIO Maccy,




95  Cxema cTpyKTypbl OTONIMTOBOrO annapara:

| — otoqiut; 2 — otosuToBas MemGpana; 3 —
KeJnaTuHO3HAH ~ macca; 4 — pelenTopHble
KAETKH; & — BOJIOCKH PELeNTOPHbIX KJ/ETOK;
6 — ONopHbie KJETKH; 7 — CJA0H MOCTOBHA-
HbIX KJETOK; &8 — BOJIOKHA J1aGHPHHTHOrO
HepBa

KOTOpasi TaK »Ke, KaK OTOJIHTOBas
meM6paHa, NoKpbiBaeT Bechb rpeGellok.
Ho BocnpuHumaoumui npubop mnoay-
KPY’KHBIX KAHAJIOB He CONEPKHT OTOMH-
TOB, ¥ ME€XaHH3M ero AefcTBHS HHOH.
9H110m4M<pa, 3anoHsiolas BHYTPeH-
HHM KaHaj [OJNyKPYKHBIX KaHasoB,
OKa3biBaeT DaBHOMEpHOe BJ/HSHHE Ha
MOKPOBHYIO TMEpENoHKY, €C/d TroJoBa
HAXOJIHUTCS B IOKOE HJIH eC/H XKHBOTHOE
JIBHXKETCS] PABHOMEDPHO H MPAMOJHHEH -
Ho. Ecau ke rosioBa noBopauynBaercs
B CTOPOHY, TO JaBJIeHHE 3HIAOJHM(BbI
Ha CTEHKHM T[OJIYKPYKHBIX KaHaJoB
MeHsieTcsl. BesieacTBue MHEpUMH 3HIO-
AuMda B KaHase cMelllaeTcs H CHJbHee
JABUT HA CTOPOHY, MPOTHBOIMOJIOXKHYIO
JIBHKEHHI0. BocnpuHUMaIOLIHE KJ/ETKH
pearupyiotT Ha 3TO M3MEHEHHE W MOChl-
JIaI0T B MO3T COOTBETCTBYIOLLYIO HHPOP-
manuio. CienoBaTesbHO, BOCIPHHH-
Malollie KJIETKH MOJYKDPYXKHbIX KaHa-
JOB pearupyloT Ha YIrJIOBOe YCKO-
peHHe, TO e€CTb Ha MepeMeHy Hamnpas-
JIeHUsl JBHKEHMsl, €eC/]IH Jaxke CKO-

pocCTb ero ocTraeTrcsa MOCTOSTHHOH.
Ounu BOCIIpHUHUMAIOT TaK»Xe Bpa-
liateJbHoe YCKOpeHHe W 3amelle-
HHE.

K peuenTopHbiM KJeTKaM BeCTH-
GyasipHoro amnmnapara MOAXOAAT OT-
POCTKH HEPBHbIX GHIOJISIPHBIX KJETOK,
o6pasyloumx BeCTu6yJ1$1prm FaHrJui.
Mesxay pelenTOpHOH K/IeTKOH W [IeH-
JPUTOM OHIIOJIAPHOTO HEApoHa HMeeTCs

cuHamnc. [Tepenaua Bo30yK/1eHHSA B HEM
MPOUCXOANUT MOCPEACTBOM aALETHJXO-
nuHa. Bropble oTpOCTKH OGHIOJSAPHBIX
HEeHpOHOB 06pa3yioT BeCTHOYJAADPHYIO
BeTBb CJyxoBoro Hepsa. [To ero Bosiok-
HaM UMIyJ/bCcallus nepeiaeTcs B BeCTH-
GyJ/sipHble sijpa MpoOA0JroBaTOro MO3-
ra. 31ecb OCYlLeCTBJsIeTC [epBHUHASA
o6pa6oTka nocrynuslied HHGOpMALHH
0 JABUXKEHHH H IOJIOXKEHHH Tejaa H ro-
J0oBbl B nipocrpanctee. [lpo#as BecTu-
OyJsipHbIH KOMIIJIEKC MPOAOJITOBATOrO
Mo3ra, addepeHTHble NYyTH BeCTHOY.Is-
pHOTO arnnapara nepekpellMBaTes Ha
YpOBHE TpaneuxeBHJHOrO Tejaa W Ha-
npasJsioTCsl K BEHTPO6a3ajbHOMY KOM-
mJIeKCy Tasamyca, oTkyda addepent-
Hasg MMIyJabcalUsi HAeT K BHCOYHOH
06/1aCTH KOpbl GOJIBLIMX MOJYLIaPHH.

BectubyasipHblit annapat @yHKLHO-
HHpYeT BO B3aUMOJEHCTBHUH C APYTHMH
CEHCOPHBIMH CHCTEMaMH H HMeeT 60Jb-
110e 3HaueHue /5 JABHKEHHS KHBOT-
woro. Ilpu cuabHOM pasapakeHuu
MOJIYKPYKHbIX KaHaJOB Yy KHBOTHBIX
BO3HMKAeT psJ BereTaTHBHbIX ped-
JIEKCOB, TMPOSABJSAIIIUXCA TOTOOTHAE-
JieHueM, PBOTOH, H3MEHEHHEM JesiTe/b-
HOCTH CepJeYHO-COCYAHCTOH CHCTEMBI.
ITH peakUUH MOTYT ObITb BbipaiKeHbl

pas3MuyHOM CTeleHHW, M, ec/H opra-
HH3M o6JsiafiaeT BbICOKOH UyBCTBH-
TeJbHOCTBIO  BeCTHOYJNApPHOro anmna-
pata, OHHM HACTOJbKO CHJ/IbHBI, UTO
BeAyT K OOJIe3HEHHOMY COCTOSIHHIO
(MOpcKO#H 6GoJ1e3HH).

[Tpu. aBycTOpOHHEM paspyuUIeHHH
BeCcTUOYJISAPHOTO anmnapara y »KHBOT-
HbIX pas3BUBAIOTCSA TJAyOOKHEe J[BHra-
TeJibHble PACCTPOHCTBA, KOTOPbIE Uepes
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HEKOTOpPOE BPEeMSA MOTYT KOMIIEHCHPO-
BATbCA 34 CUET APYFHAX AHAJH3aTOPOB.

[Ipy KOCMHYECKHX MoJeTax B yCJo-
BUAAIX HEBECOMOCTH CHJA TMPUTHKEHHUSA
3eMJIH ypaBHOBeilleHA UeHTPOOEeXKHOH
CHJIOH, HarnpaBaeHHOH oT 3eMmJH. He-
BECOMbIM CTAHOBUTCA BeCb OPraHH3M
YeJIOBEKA UJH »KHUBOTHOI'O, B TOM UYHCJIE
U ero OTOJIMThl. HeBecomble OTOJHTHI
NepecTalT J[AaBUTb Ha pelentopHbie
KJACTKH, H MO3T He fnoJiydyaerT HHPOpMa-
UMK O TOM, Tie Bepx U HHU3. OTOJHUTHI
OTCTAIOT OT ABHXXEHHWHA TOJIOBbI H TpPH
PE3KUX €€ TMOBOPOTaxX BbI3bIBAKT He-
OObIYHbIe pa3apaKeHHs UYYBCTBUTEJIb-
HbiX KJETOK, 4TO BeaeT K CHJAbHOH TO-
JOBHOHU OOJIH, pBOTE U NP.

BKYCOBOMU AHANMMUIATOP

OpraHbl BKyca HWHPOPMHUDPYIOT
’KHBOTHBLIX O Xapakrtepe BellecTB, I10-
CTyNnawuiux B POT ¢ KOPMOM. BKyco-
BOH aHaAJM3aTop, TAK »Ke KaK U 0OOHH-
TeJbHbIH, SIBJAAETCA KOHTAKTHbIM. Pe-
LeNTOPbl  BKYyCaA — XeMmMopeyenTopsl —
pacroJoXxeHbl B COCOYKax $A3blKa,
MSIFKOM Hefe, 3aJHeH CTEHKe TIJIOTKH,
MHHIaJAHHAX W HajaroptaHHuke. OHH
npeacTaBasgioT coO0M ocobbie 06paso-
BAHHS — B8KYCOB8ble AYKOBUYbL (BKYCO-
Bble MOYKH). COCOUYKHM MMEKT pa3Jjiny-
HYIO QOpMY U pasaesAaTcd Ha rpubo-
BU/JHbIE, »KeJOOOBUIHbLIE U JIUCTOBH]L-
Hble. [ pubosuduble COCO4KU BBICTYIAIOT
HajJ MOBEPXHOCTHIO sizblka U N0 (opme
HAllOMHUHAKT rpub, searo0bo08uUOHbLE
[NOrpYXKEHbLlI B TOJLLY CJAH3UCTOH H OT-
AEJIeHbl OT HEe KOJbUEBUAHbIM »Kea00-
KOM; AUCTOBUOHbLE COCTOAT U3 HECKOJIb-
KHX BEDPTHKAJbHBLIX CKJAAAOK, Pachno-
JIOKE€HHbIX MapaJiejibHO, B BHJE JIH-
CTOUKOB (pHC. 96). BKycoBble JYKO-
BHIbl J1OCTHUTAIOT MOBEPXHOCTH 3MUAEP-
MHUCa, MPOHHUKAA Yyepe3 BCI €ro TOJLY,
U OTKPbIBAKOTCHA HapyXy HeOOJbUWHUM
OTBEPCTHEM — 8KYCco80Ud nopot. BKy-
COBbl€ JIYKOBUUbLI O0BaJibHOH (hOPMBI
H COCTOAT U3 BepeTeHOOOPAa3HbIX BKY-
COBbIX KJETOK, MOAAEPKUBACMBIX OMOP-
HbIMHU KJIETKAMH UHJHHAPUHUYECKOH (POp-
Mbl. Bepxyllka BKYCOBOU KJE€TKH UMeeT
MHKPOPECHHUUKH.
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B KaXa0M COCOUKe pacnofOmKeHo
HECKOJbKO BKYCOBBIX JIYKOBUL, [IPHUCM
Hx OoJabllie BCero B KeJ0OOBHJIHbIX
cocoukax. COCOUYKH pa3Hbix BHOB
HaAXOAATCA HA pPas3JJUUHbiX yudacTKax
a3blka. XesoboBHHbIE JexaT OJIHKe
K OCHOBAHHIO #3biKa, HA €ro CHHHKE.
Y KBaAuHbIX HMX MHOro — 8 —17; vy
JOoulajiu, CBUHbH U cobaku Bcero 2 4.
[ puOOBHAHBIC COCOUKH TPHCYTCTBYIOT
HA CIHHHKE $I3biKa H 10 €ro KpasiM;
GoJiblile BCEro MX y »XKBauHblx. JIUCTO-
BUJHbIX COCOYKOB Yy 2KBa4dHBIX HeT,
y ¢co00aK OHH PasBUTbl OueHb CJa00.

B cauzuctoll 060J04Ke A3bIKa HMEIOTCH

BOCIIpHHHUMAKOILHE
MPUKOCHOBEIHHE,

TaKXKe PEeUenTophI,
Temmneparypy, 00Jb,
NAaBJICHHE.

Peuenuus BKyca. Bo BKyCOBYIO
[MOPY JIYKOBHLbI CO CJAIOHOW NMPOHUKAIOT
XUMHUECKHEe BelLLeCTBA, B3AUMOJAEHCT-
BYIOULHE C MUKPOBOPCHHKAMH BKYCOBBIX
KjaeToK. llpoucxoasar cioKHble OHO-
XHMHUYECKHE H OHO3JEKTPHUUECKHEe TIPO-
HeCChl, B pe3yJbTare KOTOPbIX BO3OY K-
JATCH pPeuenTopbl BKYCOBBLIX KJ€TOK.

MMnysbcbl OT  pelenTopoB  BKY-
ca no adp@epeHTHbIM BOJOKHAM BET-
BeM TPOHUHHYHOIO, SA3BIKOIJOTOUHOrO,
OayKaawwero u JuueBoro (6apaban-
Hasi CTPyHa) HEPBOB HANPaBJsIOTCS
B HauaJbHbIH [IEHTP BKyca (AApO O,iH-
HOUHOIO Mfyyka) B [IpPOAOJATIrOBaATOM
mo3re. OTTyaa UMNYJIbCbl HAYT HO aKCO-
HaMm HedpoHOB |l nopsaka, obpasyio-
HIUM II€EPeKPEeCT, IMOJAHHMAKTCA B CO-
CTaBe MeAHaJbHOW NeTAd 710 [AYro-
obpasHoro sgjapa TaJjgamMmyca, a 3areM
K KOope 00JbIIKX noaymwapui. CUuTaloT,
YTO KOPKOBbBIH KOHELL BKYCOBOIO aHaJIu-
3aTOpa pacrnoJioXKeH B HHUXHEH YacCTH
COMATOCEHCOPHOH KOPbI {HUXKHHUH KO-
HEell UeHTpaJNbHOH MU3BHUJAHHBLI OKO0JO
CUJAbBHEBOH O0po3bl) (M. [ldaddain,
1959; P. beubamuu, 1963).

JI0 HemaBHero BpeMeHH CUHTAJH,
YTO CYLIEeCTBVET 4eThipe BHj1a Be-
ULeCTB, BO3AEHCTBYIOILUX HA BKYCOBbLIE
pPELENTOPbI: FOPbKHE, COJIeHbIe, KHCJIble
W caaiKue. 3aTeM K HUM cTaJgdu J10064aB-
JATb H BKYC BO/Abl, TAK KaK Hauelbl

HepBHbIe BOJIOKHA, Nepepalulde HH-
dopmMaLHlO TOJBKO B Tex cJydasx,
KOraa BKYCOBbl€ peLenTopbl $3bika
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96 BkycoBbie cocouku:

A — rpu6GoBUAHbIE; B — JnHCTOBHAHBIE, B —
HKeNO0OOBUAHbIE: | — MOBEPXHOCTHbIH 3muTe-
AW, 2 —— BKYCOBbIE JIYKOBHIbI; 3 — HEPBbI;
I — BKycoBasi JyKOBHLA: @ — MOPBI JYKO-
BHILbI; 6 — BKyCOBasi K/eTKa; 6 — OnopHasi
KJ€TKa; ¢ -— HepBHble BOJOKHA

OLLYLIAIT OObIKHOBEHHYIO TMHThEBYIO
BOJY.

Kucabli  BKyc omnpepensierca Ha-
JIHYHEM CBOOOIHBIX BOJOPO/HBIX HOHOB,
COJIEHbIH BKYC JalOT HEKOTOphIE COJIH,
a TOpbKMH M cJamkuil — BellecTBa
pasHoro crpoeHuss. OIHH BKYCOBbIe
JIYKOBHILbl PEArUPYyIOT TOJNBKO HAa FOpb-
KHe BellecTBa, ApyrHe — Ha COJieHble,
TPeThbH — Ha KHCJ/ble, YeTBEPTble — Ha
craakue. Ecau  nposectw  ToueuHoe
BO3/E€HCTBHE HA OTHE/NbHBIH COCOUEK,
TO OH ObIBaeT pe3KO UYBCTBUTEJEH
JULIb K OJHOMY M3 4YeTbipex BHIOB
pasapaxurened. bBousbuie#t  uyacrtbio
COCOYKH pearupyrioT Ha JBa, TpH, a
MHOTla Ha BCe YeTblpe- BHAA pas-
Apaxurenedi. IT0 06BACHACTCH TeM,
UTO B OJIHOM COCOUKE HaXOISATCS JIYKO-
BHIbI C PA3JHYHLIMH peLenTopaMu.
Peuentopbl, 4yBcTBHTE/bHBIE K PA3HBIM
BelleCTBAM, HEPABHOMEPHO pacrpeje-
JIEHbl Ha MOBEPXHOCTH sI3bIKa.

[Tpn psurenbHoM BO3meHCTBHH Ha
BKYCOBbI€ DELENTOPbl OJHHM BEIIEeCT-
BOM YYBCTBUTEJNbHOCTb K HEMY [MOCTe-
NEHHO CHH2KAeTCsl, HHOTIa [daxke I0J-
HOCTBIO MCUe3aeT OULylIeHHe BKyca.

To, uto 06bIYHO HA3BIBAIOT BKYCOM
Kakoro-au60 BellecTBa, ONpee/sercs
He TOJIbKO pasjipaKeHHeM BKYCOBbIX
pelenTopos, HO W psija JAPYrux, Ha-
XOASIIMXCA B II0JOCTH pPTa H HOCA.
st popmMHpOBaHHSI BKYCOBOTLO OIILY-
IIEHHSI HMEET 3HAaUeHHe U pa3apakeHue
OOOHATE/NbHBIX PELeNTOPOB, a TaKkKe
TaKTHJbHbIX, OOJIeBbIX M TeMmepaTyp-
HBIX PELeNTOPOB pTa; OHH OOYCJOB-

JIMBAIOT BO3HUKHOBEHHE  BSIXKYILETO,
TepNKOro BKyca.
OpraHel BKyca M [eATeJbHOCTb

XKeJslyJIKa TEeCHO CBA3aHbl MEXK Iy COO0H.
BxycoBasi 4yBCTBHTEJIbHOCTb MEHSIETCS
B 3aBHCHMOCTH OT (YHKIIHOHAJBHO-
rO COCTOAHHSA KeJYIOUHO-KHIIEYHOTO
Tpakra. CHrHAJbl ¢ HHTEPOPELENTOPOB
CJIM3UCTOH »KesMyJlKa HAYT B LIEHTPaJlb-
HYIO HEPBHYIO CHCTEMY, KOTOpasi pery-
JIHpYeT BO30YIMMOCTb * BKYCOBBIX pe-
uentopos. IIpu rosome BKycoBbie
peuLenTopbl aKTHBHbI, a MpPH CBITOCTH
MHOTHE H3 HHX BbIKJIIOYAIOTCS U3 pabo-
Tbl H TEPSAIOT CIMIOCOGHOCTb ONpPEeNeNsiTh
BKYC [10€JaeMblX BEIIeCTB.

Y TpaBOsiAHBIX BKYCOBOH aHa/u3a-
TOp pasBUT OueHb xopouwo. Ha macr-
6Hlle KHBOTHOe BCTpeuaercst ¢ 60Jib-
IKMM pa3Hoo6pasueM Tpas, U3 KOTOPbIX
OJIHH COJep’KAT MHOTHe BellecTBa,
HEOOXOAHMbIE AJIsT HOPMAaJbHOH 2KH3HEe-
JesATeJIbHOCTH OpPraHu3Ma; Apyrue Mmo-
ryT ObITb MeHee MUTATeJbHbIMH WJIH
Ja)ke sAN0OBHTBIMHM, W TOefaHHe HX
BbI3bIBaeT oTpaB/enue. [lacyuiuecs
KOpOBbI €T He BCIO TpaBy MOAPSI,
HEKOTOpble pAaCTeHHS] OHH OOXOIST.
Touno Tak xe 3uMOH OHH mepeGUpalOT
CEHO M MHOTJa BBIKHJBIBAIOT U3 KOPMY-
ek crebsu HecbeJ0OHbIX TpaB. Kpyn-
HbIA poraTtelii CKOT M OBIBI XOPOLIO
pasnMuarT KUCJI0e, TOpbKOe, COJIeHoe
1 cinagkoe. CylLleCTBEHHOH pasHHLbI
B CKOPOCTH 0OpasoBaHHS YCJAOBHBIX
pedeKcoB Ha TO- WIH HHOE BELLECTBO
y HHX He yCTaHOBJIEHO.

Y XHIIHBIX BKYCOBOH aHasu3aTop
pa3BHT 3HAUUTE/IbHO XyxKe. Kopm xuii-
HHKa 6oJjiee 0JHOO6Pa3eH: MSICO KHBOT-
HbIX B HOPMAaJIbHbIX YCJOBHSIX HE MOXKET
NPUHECTH eMy Bpe/Ja, O3TOMY H He BO3-
HHKaeT HeOOXOAMMOCTH TOHKO pasJiu-
uyaTh ero Bkyc. OJHaKoO He Bce 4acTH
TeJa XKUBOTHOIO PaBHOLEHHBI MO [H-
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TATeJbHOCTH. KpynHble XUULIHUKHA, YOUB
100blUY, NpexKae BCero pas3pbiBalOT eH
OpPIOX0 H T[0€eAalT IMeUYeHb, XKEeJayaO0K,
KHILKH BMECTE C COAEPXKHUMbBIM U JIHKYT
KpoBb. [akum obpa3om, oHn obecrneun-
BAIOT ce0d KOMIUIEKCOM BHTAMHHOB
U  APYCUMU  KHU3HEHHO  Ba>KHbIMH

BellleCTBAMHU. 3aTeM yxXKe [oejalor
M bl LLbI.
BkycoBo#  aHaJsu3atop — nepsoe

3BEHO B CJIOKHOM annapare nuiuesape-
HUA. BewecTsa, pacTBOpeHHble B BOJE
WAW B CJIOHE, ronaaas Ha BKYCOBbLIE
peuenTopbl A3blKa, pePJEeKTOPHO BbI3bi-
BAOT (PYHKIIMOHHPOBAHHE TNULLEBAPH-
TeJIbHbIX Kevie3d. OulyLleHde BKyca
BO30OyXK/1aeT NULLEBAPUTEJbHBIH LEHTP
M0O3ra, H NOABJIAETCA UYBCTBO alNeTH-
Ta. Bo30yxiaeHue NHULUIEBOTo LeHTpa
CTUMYJUDPYET AEATEJNbHOCTb XKeJle3 [H-
lepapuTesbHoro tpakra. llosTtomy
OUEeHb BaXXHO, YTOObI XKUBOTHOE 110€/1a-
JO KOPM C anlneTuToM, TaK Kak [MpH
3TOM [IMTaTesibHble BEUleCTBA, HAXOAA-
iecss B HeM, Jydylle YCBaHBAalOTCH.
[lutaTenbHOCTb pallMOHA MOXKHO MOBbI-
CUTb, €CJH W3MEHHTb MOPHALOK CKAPM-
AHBAHUA BXOASLLHX B HEro KOPMOB,
Pa3HOOOpPAa3UTb KOJIHUECTBEHHOE CO-
OTHOUICHHWE UX U T. 1.

JKUBOTHbIE HEOAHHAKOBO OTHOCHATCHA
K pa3JHuHbiM BKYCOBbIM BelLLECTBaM.
HenpHATHBIH 4eJOBeKY TOPbKHH BKYC
HEe BbI3bIBA€T Y HMX OTPHULATEJIbHOTO
OlLYLLleHUsi. 3adlbl H JIOCH JAWOOAT
PLI3Th OCHHY, KOpa KOTOPOH OYEHb
ropbkad. JII0OAT OCHHY TaKxXe Joulaau
H KPOJHKH. MeHee NMPUATHO A KHUBOT-
HbIX KHCJ0e., Hanpumep, JJUMOH OTBEp-
raxoT W JOoWaad, ¥ KOPOBbl, U COOAKH.
Y oBeu Jerko ob6pasyiTcsa YCJOBHBIC
pedJieKChbl Ha BCE€ KAaTEerOpHHd BKYCOBbIX
BELLECTB.

MHTEPOPELLENTMBHbIA
U ABUTATEJNIbHLIMW AHAJIM3ATOPDI

Pervasguud QVYHKUHAH BHYTPEHHHUX
OPraHoB W COCYA0B OCYULeCTBJAETCS
[1pH NOMOILUK PAaCHOJOXKEeHHbIX B HHX
DeLEenTOPOB, CHITHAMU3UPYIOLLHUX B LI€H-
TPpaJbHYIO HEPBHYIO CUCTEMY O COCTOA-
HUW BHYTPEHHEW Cpeabl OpraHu3ma.
Mutepopeuentopbl UMeOTCA B INHILE-

394

BAPUTE/JbHOM TPAKTE, B CEPAEUYHO-COCY-
IUCTOH MU JbIXaTeJbHOH CHUCTEMAX,
B MMOYKax, [€UEHU U B JIPYIrUX OpraHax.

Bucuepopeuentopbl 06.1aaaloT 00Jb-
IHIOH YYBCTBHTEJbBHOCTBIO, CHEUHPU-
yeCKH peardpyloT Ha pasJjiMyHble pas-
APAXKHUTEJAU H Hrpar0T OOJbLUYIO POJIb
B TMOJAJeDP>KAaHWH TOMeocTasa opra-
HU3MAa K CaMOperyJsilHy BereTaTHBHbIX
GYHKIHKA. B COOTBETCTBHHU C BOCIPHHHU-
MAa€MbIMH pas3apaKeHUAMH HHTEpOpe-
HeNTOPbl Ae/NATCA Ha OapopeuenTtopsl,
MEXAHOPEUENTOPLI, XEMOpPeuenTopbl H
ocMopelenTtopol. PellenTopHble KAETKH
NPeACTAaBJAAIT cOO0H CBOOOIHLIE HEDPB-
Hbl€ OKOHYAHHS, KOs1Obl Kpay3e, Tesibla
Darepa — [lauMHH, B HEKOTOPLIX CJY-
4afgX OHH HMMEIT OU€Hb CJOXKHVIO
CTPYKTYPY.

HMMnyabcbl OT peuenTopoB BHYTPEH-
HUX OpraHOB BbI3bIBAOT pedJeKChI,
peryJjJupylolive KpopoobOpallueHue, Abl-
XaHue, MNUuleBapeHHe U np. XHMHYye-
CKHE pa3aAparKHMTeJIH BJAUAIOT HA CYJbQ-
FHAPHJABbHBIE TPYNNbl 0€/JKOB, U3MEHAA
O0eNKOBBIH OOMEH.

Ha pasapakeHue HHTEpPOpPELEnTo-
POB MOXKHO BbipaboTaThb YCJOBHbIE ped -
JIEKChI, U3 Yero CcJAeAVeT, UTO UMITYJ/bChl
OT HUX A0XOAAT A0 Kopbl. OAHAKO
CUTHAJbl, [OCTyNawiiie B KOPY OT
BHYTPEHHUX .OpraHos, He (QOPMHPYIOT
AUpOepeHUHPOBAHHDbIX OLLY LULIEHHH.
310pOBbIH  OpraHu3M He UYYBCTBYET
CBOEro cepjla, Keayjaka, neyesHud. Ho
CUTHAJbI, [IOCTYMAamwllue OT HHTEpO-
peuenTopoB, HECMOTPA Ha CBOK Onpe-
N€JIEHHOCTb, BJAHSAIOT HA KOpY, onpene-
JAT ee TOHYC U OTpaxKarwTcd Ha 00-
[1léeM CaAMOYYBCTBHH.

JIBHrarteJbHbld  AaHAJAU3ATOP  110O-
CTOAHHO noJy4yaer UHPOpMaAUHIO O
MOJMIO2KEHUH TeJsa B MPOCTPAHCTBE, CTe-
[I€HH COKpallleHUH MBI U O nepegaye
3TOW HH(pOpMAlMH B UEHTPAaJbHVYIO
HEPBHYIO cUCTeMy. Bce mHoroobpasue
ABUKEHUH KOOPAMHHUPYETCHA IMOCPEACT-
BOM [IBYCTOPOHHHX CBfiI3ed MeEXAY
UEeHTPAaJbHOH HEPBHOW CHUCTEMOH W
MblLILLAMH TeJsia. boablIyIo pOJib B 3TOM
HrpaeT MO3XKeYOK.

B MbilIax, CYXOXHAURAX, CBA3KaX
H Ha [IOBEPXHOCTH CYCTABOB HAXOAATCH




97 MponpuopeuentusHas
MbILILAX KOHEYHOCTEH:

B3aUMOCBS3b B

I — mblwina-cru6aresb; 2 — peluentopsl cy-
XOXKHAUA (Tesbua [odbaxu); 3 — Mbliuieu-
Hble peuenTopel; 4 — UEHTPOCTPEMHTENbHble
BOJIOKHA; § — CMelaHHbIH HepB; 6 — CHH-
HOH  MO3r; 7 — NPOMEXYTOUHBIH HedpoH;
8 — MOTOpHble  BOJOKHA, HMHHepBHpYMOLLHE
MBILILbI-CTHGaTe/H; 9 — MOTOpPHbIE BOJNOKHA;
HHHEPBHPYIOlLHE MblILIUbI-pa3rubarenu; /0 —
Mblllla-pasru6arens; [/ — coefHHUTENbHbIE
BOJIOKHA MO3ra

NPONPHOPEUENTOPLl, MPH MOMOLUHU KO-
TOPBIX BOCMNPHHHMAIOTCS MaCCHBHbIE
M aKTHBHble [IBHXKEHHSI OTAEJbHBIX
yacTed TeJa H OCYLIECTBJASETCS KO-
OpIHHAUMS ABHXKEHHH (puc. 97).

Koopaunauusi asuxenuit ocymecr-
BJAETCA pasHbIMH NyTAMHU. B pasaunu-
HbIX OTJeJax HePBHOH CHCTeMbl, Ha-
UYHHAs CO CIMHHOTO MO3ra, BO30yxje-
HHE MOXKET MepexoiHTb uepe3 Mpo-
MEeXKYTOUHble HEHPOHBI ¢ ahepeHTHbIX
nyrted Ha sddepenthbie. [IpoBoaHHKO-
BbIi OTJeJ JBHTATeJbHOrO aHaJjH3a-
TOpa MOXET MOChIaTh HMIYJAbCHl B
pasJiHuHble CKOIJIEHHSI CepOro BellecT-
Ba M BbI3bIBATh ABUraTe/bHbIE PEaKIHH
PasJIHUHOU CJ0XKHOCTH.

Mmnyabesl, nayuike ot nponphope-
LEeNTOPOB, HENPECTAHHO W TOYHO CHTHA-
JIU3UPYIOT O CTENEeHH COKPALEeHHS HJIH
paccaab/ieHnst KaxK/I0# MbIUIIbI, O CTe-
IEHH HATSIXKEHHS KaXXA0T0 CYXOXKHJHUS.
Bce 3TH umnysbebl, B3AThie BMecre,
Co00L AT O MaJeiieM H3MEeHeHHH 10-
JIOKEHHSI TeJla MJH J1000H ero yacrti.
IlanHoe uyBCTBO MOJIOXKEHHSI yacTel
Tesna B npocrpaHctBe M. M. CeueHnos

Has3BaJ «TeMHbIM». WM neldcTBUTENBHO,
MOXKHO TOYHO OXapaKTepH30BaTb pas3-
JApaKUTeJH 3KCTEpPOpeLenTopoB, Ha-
NpUMep 3PUTENBHOrO (CBET — SIpKHH,
cnabbiif; LBET — KpacHbIH, JKEJIThIN )
HJIH CJYXOBOTO (3BYK — BBICOKHMH, HU3-
KHA) W TpOYHX, HO BO36YXKIeHHe
NPONPHOPELENITOPOB BbI3bIBAET JIHILIb
CMYTHOE HEOIpeeNeHHOe OLLYIIEeHHE.
Onnako 3TO oulylleHHe [03BOJISET
’KUBOTHOMY [la’K€ B TEMHOTE, 6€3 KOHT-
poJIsi 3pUTENIbHOTO aHaau3artopa, MpH-
HATb J1I00Y10 N03Y, MTPUKOCHYThCS JaMOoH
K KOHUHKY HOCa, YXy H T. 1.

B nponosrosatom moare u B apyrux
MYHKTax TOJIOBHOTO MO3ra MPOHCXOAUT
B3aHMO/IACTBHE HE TOJNbKO MEXK/1Yy pas-
JHYHBIMH  yYyaCTKaMH JBHIraTeJbHOrO
aHaJ/H3aTopa, HO M MeXAY PasHbIMHU
aHanu3atopamu. Y XHBOTHBIX CJIyXO-
BOH aHa/nM3aTOp TECHO CBSA3aH C JBH-
rartefibHbiM. Hanpumep, y sowanei
ABHKEHHSI JIETKO COTJIAcCylOTC C DHT-
MHYHBIM 3BYKOBBIM pa3jpakKHTejaeM,
NpHYeM IJ/IsT 3TOrO He HYKHO HHKAKOro
cneuransbHoro obyueHus. /lanHole ¢Bfi-
34 BO3HHKAIOT JIETKO MOTOMY, U4TO TaKHe
IBUKEHHs], KakK xonbba u 6er, camu no
cebe ABJAIOTCS PUTMHUYHBIMH.

B3AMMOIEUCTBME
AHATNIM3ATOPOB

Bce peuentopsl umeoT npencrasu-
TeJbCTBO B KOPE FOJIOBHOIO MO3ra, rie
4 BO3HHKAET OlylLIeHHe BOCIPHHATOrO
M nepeiaHHoro pasnpaxkenus. s
Kax{JlIoro aHa/iu3aTopa B KOpe CyIIecT-
ByeT coGcTBeHHast 30Ha. OmHAKO 3TH
30HBl HEUETKO OTrPaHHYEHBbl OJHA OT
APYrO#, OHH CONPHKACAIOTCS, 3aXOAAT
ApYyr Ha Jpyra, mepekpeLiHBaloTCs.

B 3putesnbHoM uenTpe rososmoro
MO3ra oGHapy»eHbl KJETKH IBYX po-
A0B. ONHHM H3 HHX OTBEYAIOT TOJBKO
Ha pasipa)keHHe CBeTOM, JPYyrHe BOC-
MPUHUMAIOT CHTHaMbl H OT APYTHX
aHaJ/IM3aTOPOB, U C HUX JaXKe B MOJHOH
TEMHOT@ MOXKHO CHSATb 3/1€KTPHUYECKHII
MMIYJIbC, NMPHYEM Ha CBET 3TH KJETKH
pearupyioT HeOZMHAKOBO, a B 3aBH-
CHMOCTH OT TOTO, KaKHe ellle PeenTophl
B J@HHbIH MOMEHT MOCBLIAIOT CHIHAJIbI
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B mo3sr. [IpeanonaraioT, 4To U B APpYrUX
HEPBHLIX LEHTPax HWMETCA KJIETKH
ABYX poaoB. (CBOHCTBO peuenTtopa
peardpoBaTh JIMlilb HA A1€KBATHbIE pA3-
APAXKHUTEJAH OTHIOAb HE TMpPenaATCTBYET
JCACTBHUIO aHAJHU3aTOpPOB APYr HA APY-
ra. Opraiysm 110JyuyaeT CUrHaJbl OT
BCeX aHaJu3aTopoB OJAHOBPEMEHHO H
pedarupyeTtT Ha HHUX UeJaecooOpasHbIMHU
AedCcTBUsAMH. CJ10XKHbIE aKThl NMOBEJE-
HUA V BbICIIHX MJEKOMUTAKUIHX OCY-
[LIeCTBJAAKTCA B pe3yJabTaTe B3aUMO-
JEHCTBUA pa3HbIX KOPKOBbIX aHaJlu3a-
TOPOB. YCJOBHbIE pedJeKcol, Bblpado-
TAHHDLIC HQ 3PUTEJIbHbIE PA3APAKHUTEJIH,
NPOTEKAIOT ¢ yUaCcTHEM s1/1pa KOPKOBOTO
3PUTEJbHOrO aHaJau3aTopa M JApYyrux
NPOEKUHOHHBIX W AaCCOLMATUBHBIX I10-
Jer. To Ke NPOUCXOAUT U IIPH [1PO-
ABJEeHUHU YCJIOBHbLIX pedaexkcoB, odpa-
3VIOUIMXCH HA 3BYKOBbLIE U ApYrue pas-
RPAKHUTEIIH.

[IpymepoB B3aUMOLEUCTBUA aHANH-
3aTOPOB MOXKHO NPUBECTH OUE€Hb MHOTO.
M3BecTHO, 4TO 3peHHe CBA3AHO ¢ pabo-
TOH BecTHOyaspHOro annapara. Heuno-
BEK, CTOSIIUHU HA Kpaw Ipornactu H
CMOTPALLHUHU B HEE, UCTILITbIBAET I'OJIOBO-
KPYKEHHEe, HO €CJH 3TOTr0 XKe 4eJOBeKd
10ABECTH K KPAK NPONacTu ¢ 3aBA3aH-
{bIMH [J1a3aMHU — ToJIoBa Y HEro He
3aKpyxKHUTCcA. Ha BecTHOYJApHDLIM af-
NapaTr MOKeT BJIMATb MKeJTbIH I(BET.
Ecan yenoBeK MPOLOJAKHUTEALHOE Bpe-
MA HAaxXOJIMTCA B KOMHAaTe, Trjie Bce
KeJTOe: CTeHbl, IMOTOJO0K, MebeJb,
OKHa,— TO YV Hero nosiBJAATCA I'0JIOBO-
KPYKEHHE U TOIUIHOTA, TO €CTh PAa3BH-
BaeTcd Mopckdd 0oJie3dHb, KOTOpas
ABJASETCA XAPAKTEPHbLIM HapylLUCHUEM
QYHKIHHA BecTUOYJAAPHOro annapara.
Muorue JIlOAH TepsAlT paBHOBeCHE B
KpacHbIX OuyKax. lakou ke 3PdeKT
MOMHO NOJIYUUTh NPH B3aUMOACHUCTBUH
aHaJu3aTopa PaBHOBECUA U CJIYXOBOTO;
BbICOKME 3BYKH 34aCTaBJAT YeJ0BeKa
MOLATHIBATHCA.

dakt B3aHMOCBA3U 3BYKOBOrO H
3PUTEABHOTO AaHAaJU34aTOPOB  XOPOLIO
AEMOHCTPUPYETCA B CJAEAVIOLLEM OMNbITE:
ecJid HA 3KpaHe B KHUHO [OKa3aTb He-
NOABHKHbIH CBETOBOH KPYr U 3artem
BK/JIOUYHTb BUOPHPYIOULIHU 3BYK, TO MHO-
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rie 3pHTeJd VYBHAAT, UTO KpPyr TO
yBEeJHUHBAETCH, TO yMmeHbuiaetrcd. M3-
BECTHO TaK:Ke, uTO MPH BO3AEHCTBHUH
Ha rJjiasza 3eJeHbIM CBETOM CJYyXOBOU
NOpOr NoHUKaercsd. YyBCTBUTEAbHOCTD
3peHUSA B TEMHOTE MNOBbILIAETCH, €CJH
nepeja BbIXOJAOM H3 OCBEUIEHHOH KOM-
HaTbhl B TEMHOTY Cje/laTb 3apaiaKy HJH
HEeCKOJBbKO TJIYOOKUX BLOXOB H BblJOXOB
WiH obTepeTb JUUO U 1IE XOJOLHOH
BOJLOH.

Bausitide OOOHSITEJNIBHOIO aHAaJAH-
34TOPA H& BKYCOBOH OOUIEHU3BECTHO.
[IpusiTHO naxHyiuee OJI0OA0 KaxKercs
BKYCHee, a AYpHO NaxHyuast ena —
HeBKYyCcHOUM. Ho BKyCOBOM ana/jausarop
CBA3dH TAKXKE W CO 3PUTEJbHbIM: MPH
APKOM CBeTe Ha fi3blke paboTaeTr 00Jb-
lile BKYCOBBIX K.JETOK.

boisaloT c¢Jjayuyaud, Koraa paszapa-
KUTEJAU, Ka3aJaoch Obl, aleKBaTHbIe 194
OJHOTO pelenropa, BO3ACUCTBYIOT HA
apyrod. Tak, yJabTpasByk, JexKallWH
BHE TIpeeJOB BOCIPUATHA 3BYKOBOIO
aHaJau3aTtopa, BJUAECT HA 3PUTEJbHbIH.
Y yesoBeKa, HAXOAAULErOCs BO3Je HC-
TOYHHKA VYJbTPA3BYyKa, [OBbLIIIAETCH
OCTPOTA 3PEHHHA, TO €CTb CHHXKAaeTcHd
OpOr BOCIHPHUATHA 3PUTEJbHBIX pas-
pax.ateaed. YabTpadHOJCTOBbIE JY-
M, KOTODbIE JieXAaT 3a MpeaesaMu: Mno-
POTOB PeELENTOPOB 4YEJOBEKa, TIOHHU-
AAI0T CNOCcOOHOCTb pasjvuaTh UBETAa,.
IPUYEM HE HYXHO BO3AE€HCTBOBATH
3THMH JiydaMHd Ha rJgasa. CnocoOHOCTD
Pa3jiMuaTh BeTa MOHUXAETCH U B TOM
cjyuae, ecJHd MNMYy4yoK VYJAbTpadpHoJIeTo-
BbIX JYUeH HallpaBUTh HA KOXKY B JIO-
OOM MecTe TeJia.

Bce BblUIeNPHUBEACHHDLIE TPUMEpHI
KacalTcsd yesoBeka. Bonpocsl B3auMo-
NEUCTBHA aHaJHU3aTOPOB Y XUBOTHDIX
H3yueHbl MaJo. [loCKo/bKY Yy HHUX
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MOPOI'M pa3apaKeHHs HEKOTOPbIX aHa-

JU3ATOPOB 3HAUYUTEJbLHO HUKE, 4EM Y
yeJiOBeKa, BbLIACHEHHE 3ITHX SBJCHUH
NO3BOJUT MOJAYUHUTb MHOTO UHTEPECHbIX
AAaHHbIX., ITO yjaercsd cAeaaTb METOLOM
YCJAOBHbIX pedaekcoB. OT >XUBOTHOTIO
MOXKHO MOJYUYUTh CBEIAEHUA O TOM,
YTO OHO BHIMT, CJAbILLUUT, OOOHSeT,
HYKHO JiIMb NOA006paTb COOTBETCTBYIO-
HIVIO METOoAMKYy. EkEcau y uyejioBeka



C O4YeHb XOPOUIHM CJAYXOM NOpOr
pasipaKeHus Juiub B 2—4 pa3a Bblllle
CpeAHEeH CHJIbl AaBJEHHS, BbI3bIBAEMOTO
ABHIKEHUEM MOJIeKYJ BO34yXa, H ecCJiH
3TH  KoJieOaHHWsdA, 3TH  (JIOKTyalHH
HaxOoAsITCsl MNOYTH HA YPOBHE OPOra ero
cjiyXa, TO KOWKa Hiau cobaka, y KOTO-
PhIX CJYX MHOTO TOHblile, BepOsiTHO,
MOCYT CJbllIATh HENpPepbIBHLIK UIOPOX,
BbI3bIBAEMbIH  KOJeOAHHSAMH  4acTHU
BO3/yXa.

[loporu pasnpakeHuss HEKOTOPBIX
aHAaJH3aTOPOB XKUBOTHBIX TOUHO €Le He
YCTAHOBJIEHDbI, TAK € KAK HeT H J0CTa-
TOUHbIX JdaHHBLIX 00 HX CNnocoOHOCTH
K TOHKUM JH@depeHuposkamM. Mexay
T€EM MOCPEACTBOM aHAaJU3aTOPOB OCY-
[11eCTBJISAETCS CBA3b OPraHu3ma C BHelll-
HeH cpefoH. AHAAUW3aTOpPbl ONpeaesioT

peakilHl0O Ha TO UJIH HHOE BO3JeHCTBHE,
bnarogapss UM NPOUCXOAUT ypaBHOBE-
[IIMBaAHHEe OpPraHvM3iMa co cpejoi, HHbIMH
C/JOBAMH, aHAJHU3ATOPbl UrparoT 60Jb-
VIO POJib B 3BOJIIOUHH >KHBOTHOTO
MHUpa.

KoHTponbHbie BOnpocsl

. Yuenne K. II. [laBsoBa 06 aHaau3zatopax
H COBPeMEHHbIE MpeaCTaBJeHUS.
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