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BBEJAEHHUE

lToyeMy HY)XHO 3Hamb (hU3UOIJI02UIO0 20JI08HO20 MO32a rcuxosio2y?

[lcuxonorus - oaHa W3 JOPEBHEMIIMX HAyK B COBPEMEHHOM cucTeMe Hay4yHoro 3HaHusa. OHa
BO3HHMKJIa KaK pEe3yJbTaT OCO3HAHMs YeloBEeKOM caMoro cebs. CaMo Ha3BaHHME 3TOM HayKH -
ncuxonorust (psyche - nmyma, 10goC - yueHue) yka3blBaeT, 4TO OCHOBHOE €€ MNpeJHA3HAUCHHE -
[IO3HAHUE CBOCH JyNIM W €€ NPOSABICHUM - BOJM, BOCIPUATHSA, BHHMAHHA, NAMATH M T.I.
Heiipodusuonorust - cneuuanbHbIA paszzen (U3UOIOTHM, H3YYAIOUIMHA JIEATEIbHOCTh HEPBHOMN
CUCTEMBI, BO3HUKJIA HaMHOro nosxe. [Ipaktmdecku n0 Bropod mosoBuHbl XIX Beka
Helipou3nonorus pa3BUBaJIaCh Kak JKCIEpPUMEHTaJIbHAs Hayka, Oa3upyromascs Ha H3yYeHHU
XKUBOTHBIX. JleficTBUTENBHO, «HM3IIME» (0a30Bbl€) MPOSBICHUS JESATEIbHOCTH HEPBHOW CHUCTEMBI
OJIMHAKOBHI Y )KMBOTHBIX M 4ejoBeka. K TakuMm (pyHKIHMSIM HEpBHOW CHCTEMBI OTHOCSTCS MPOBEICHUE
BO30YKJI€HHsI TI0 HEPBHOMY BOJIOKHY, IE€PEX0Jl BO30YX/IEHUS C OJHOW HEPBHOM KIIETKH Ha APYTYIO
(HampuMep, HEPBHYIO, MBIIICUYHYIO, KEJIE3UCTYI0), MPOCThie pediaeKkchl (Hampumep, CruOaHus WId
pasrubaHus KOHEYHOCTH), BOCIIPUATHE OTHOCUTEIIBHO MPOCTBIX CBETOBBIX, 3BYKOBBIX, TAKTUIBHBIX U
IpPYruX pasapaxkurencii U MHorue apyrue. Tosnbko B KoHue XIX cTOoneTuss ydeHble Nepeluid K
UCCJIC/IOBAaHUIO HEKOTOPBIX CJIOXKHBIX (DYHKLMH JbIXaHUS, NOJAEP)KAaHUS B OpraHU3Me IOCTOSHCTBA
cocTaBa KpOBM, TKAaHEBOM JKUAKOCTM U HEKOTOphIX Jpyrux. llpu mnpoBegeHun Bcex OTHX
UCCIICIOBAaHUM y4YeHble HE HaXOIMJIM CYLUIECTBEHHBIX pa3iMyMii B (YHKIMOHUPOBAHHM HEPBHOU
CUCTEMBl Kak B LIEJIOM, TaK U €€ 4acTell y 4elOBeKa U JKMBOTHBIX, JaXE€ OYEHb NPUMUTHUBHBIX.
Hanpumep, Ha 3ape COBpeMEHHOH 3KCIEpUMEHTAIbHOW (DU3HOIOTUN U3III00JIEHHBIM 00BbEKTOM Oblila
asarymka. ToabKo ¢ OTKPBITUEM HOBBIX METOJIOB MCCIIEOBAHUS (B MEPBYIO OYEpEab AIEKTPUUECKUX
HPOSIBICHUIN J1eATENbHOCTH HEPBHON CHUCTEMbl) HACTYMMJ HOBBIM 3Talm B M3y4yeHMH (QYHKIMN
TOJIOBHOTO MO3Ta, KOTJIa CTajl0 BO3MOKHBIM HCCIIEIOBaTh 3TH (YHKUWH, HE pa3pymias MO3T, He
BMEIIIMBAsCh B €ro (PyHKIMOHUPOBaHHE, M BMECT€ C TEM H3ydyaTh BBICIIME MPOSBICHUS €rO
JeSITeIbHOCTH - BOCHPUATHE CUTHAIOB, (QYHKIIUH [TAMSATH, CO3HAHUS U MHOTHE JIpyTHE.

Puc. 1. Jloxanwsauns ¢yHKUHI B Mo3re yelioBeKa.
I, 2, 3 — XemynouKu MOQ3T4, B KOTOPHX AOKATH30BAHH COOTBETCTBEHHO

ROAANRAWAHTA MLINIMTAUWA W MAMaTL

Kak yxe yka3bBajioch, TMCHUXOJOTHS Kak HayKa HAMHOTO CTapiie, 4yeMm (U3UOJIOTHS, W Ha
MPOTSKEHUH MHOTUX BEKOB TIICHUXOJIOTM B CBOMX HCCICOBAHUSIX OOXOAUIUCH 0€3 3HaHUi
¢uznonoruu. KoHedyHo, 3TO CBsi3aHO MpeEXJe BCEro ¢ TeM, YTO 3HAHUSA, KOTOPBIMM pacrosjaraia
¢usnonorust 50-100 mer TomMy Hazaj, KacalMCh TOJIBKO MPOILECCOB (YHKIIMOHUPOBAHUS OpPTaHOB
Hamlero tena (IOYeK, cepiala, *elyaka U 1p.), HO He TOJOBHOro Mo3ra. llpencraBneHus ydeHbIX
IPEBHOCTH O (PYHKIIMOHUPOBAHWU TOJIOBHOTO MO3ra OTPAHUYUBAIKNCH TOJNBKO BHEIIHUMU
HAOJIOJICHUSIMUA: OHU CUUTAJIH, YTO B TOJJOBHOM MO3T€ - TPH KEIYJA0UKa, U B KAXKABIA U3 HUX JPEBHUE
Bpauu «IOMEIIANIN» OJIHY U3 Icuxudeckux Qpynkuuii (puc. 1).

[Tepenom B mormmanuu (yHKIHH TojgoBHOro Mo3ra HacTymui B XVIII cromerun, xorma cranm
M3rOTABJIMBATH OYEHb CIIOKHBIE YacOBbIE MeEXaHU3Mbl. Hampumep, My3bIKaJbHBIE MIKATYJIKH



WCIIOJIHSUIA MY3bIKY, KYKJIbl TAaHILIEBAJIU, UTPAJIM HA MY3BIKAIBHBIX HHCTpYMEeHTaX. Bce 3To npuBoauio
YYEHBIX K MBICJIM, YTO Halll FOJIOBHOM MO3T YEM-TO OYEHb MOXO0X Ha Takoi MexaHu3M. Tosbko B XIX
BEKE OKOHYATEIbHO OBUIO YCTAaHOBJEHO, YTO (YHKIMH TOJIOBHOTO MO3Ta OCYIIECTBIISIOTCS TI0
pedaexkropHomy (reflecto-orpakaro) npuniumy. OmHako mepBbIe MPEACTABICHHS O Pe(GICKTOPHOM
NPUHIMIE JeHCTBUS HEPBHOW CHCTEMBI 4eJoBeka Obumn chopmynupoBanbl emie B XVIII cronetnn
dunocopom u marematkom Pene Jlekaptom. OH momnaraj, 4To HEpPBHI MPEICTABIAIOT COOON MOJIbIE
TPyOKH, MO KOTOPBHIM OT TOJIOBHOT'O MO3ra, BMECTHJIMINA AYIIW, TEPENalOTCs >KUBOTHBIE IyXH K
Mmbimam. Ha puc. 2 BUAHO, 4TO MalbuuK OOXKEr HOTY, U 3TOT CTUMYJI 3aIyCTUJ BCIO LIEMb PEaKIIMiA:
BHayaJle <OKMBOTHBIM JyX» HaNpaBiI€TCs K TOJIOBHOMY MO3ry, OTpa)Xaercs OT HEro M 1o
COOTBETCTBYIOIIMM HepBaM (TpyOKam) HallpaBiisieTcs K MBIIIIAM, paszayBas HX. 31ech 0e3 Tpyaa
MOKHO YBHUJAETHb IPOCTYIO AHAJIOTHUIO C TUAPABIMYECKMMHM MAallMHAMM, KOTOpbIE BO BpeMeHa P.
Jexapra ObUIM BEpIIMHON JOCTIIKEHUS HH)KEHEpHOM wMblciau. [IpoBereHue aHamoruu Mexuay
JIeMCTBUEM MCKYCCTBEHHBIX MEXaHH3MOB H JEATEIBHOCTHIO TOJIOBHOTO MO3Ta - U3IIOOJICHHBIN pruemM
npu onucanuu GyHKIUM Mo3ra. Harmpumep, Ham Benukuii cooteuectBeHHHK U. I1. T1aBmoB cpaBHUBaI
(GyHKIMIO KOpBl OONBIIMX MOJYHIAPHA TOJOBHOTO MO3ra C Tele(pOHHBIM Y3JIOM, Ha KOTOPOM
OapbIHA-TeNe(OHUCTKA COeUHSIET a0OHEHTOB MeX 1y co0oii. B Haiie BpeMsi roJIOBHOM MO3T U €ro
JESTENIbHOCTD Yallle BCEr0 CPaBHUBAIOT C MOILHBIM KOMIIbIOTEpOM. OHaKO r00asi aHaJorusi BechbMa
ycioBHa. He BbI3bIBa€T COMHEHHI, UTO FOJIOBHOM MO3T JIEHCTBUTENBHO BBIMOIHSIET OTPOMHBIN 00BheM
BBIUMCJIEHUM, HO MPUHLUII €ro JESITeNbHOCTH OTJIMYEH OT NMPHUHLMIIOB AeicTBUs KommbroTepa. Ho
BEpPHEMCSI K BOIIPOCY : 3a4eM IICUXOJIOTY 3HATh (DU3HOJIOTHIO TOJIOBHOTO MO3ra?

Puc. 2. Oteerran peakums, no Mexapry.

Bcenomuum uneto peduekca, Boickazannyto eme B XVIII Beke P. [lekaprom. CoOCcTBEHHO 3€pHOM
3TOM uaen ObUIO NPU3HAHUE TOrO, YTO PEAKIHMM >KUBBIX OPraHU3MOB OOYCIIOBJIEHBl BHEIIHUMH
paszapaxeHusiMu Onarofaps JAesTeIbHOCTH TOJIOBHOT'O MO3ra, a He «1o Boje boxbeit». B Poccuu ata
uzes ObUIa C BOOAYIIEBICHNEM BOCIPUHSATA HAYYHON U TUTEpaTypHOU 00I1eCTBEHHOCTHIO. BepinHoii
3TOro ObUI BBIXOJ B CBET 3HaMeHUTOro Tpyaa Misana Muxaitnosuua CeueHoBa «Pedekchl rojIoBHOTO
mo3ra» (1863), ocraBuBlIero riyOoOkuil ciex B MUPOBOM KyibType. CBHIETEIBCTBOM CIYXHT TOT
¢dakT, uro B 1965 1., KOTJ1a UCTIOTHUIIOCH CTOJIETHE CO JHS BBIXO/A 3TOW KHUTH B CBET, B MOCKBE MO/
narpoHaxeM IOHECKO mpomma MmexayHaponHas KOHGEpeHIMs, Ha KOTOpOW NPUCYTCTBOBAIU
MHorue Beayue Heiipopusnonoru mupa. M. M. CeueHOB BrepBble MOJTHO U YOEAUTEIBHO JI0Ka3al,
YTO MCUXUYECKasl JesITeIbHOCTh YellOBeKa JOJDKHA CTaTh 00bEKTOM U3Y4eHUs (PU3HOIOraMHu.

. T1. T1aBnOB pa3BUIl 3TY MBICITh B BUJIE «YICHUS O (PU3UOIOTHUHU YCIOBHBIX pedIeKCOBY.

Emy npuHaanexur 3aciyra B CO3JaHMM METOAAa AKCIEPUMEHTAIbHOTO MCCIEN0BAaHUS «BBICILIErO
3Ta’ka» TOJIOBHOIO MO3ra KOpBI - OOJIBIIUX MOJIyIIApHil. DTOT METOJA Ha3BaH «METOJOM YCIOBHBIX
pednekcoB». OH ycTaHOBHI (yHIAMEHTAIBHYIO 3aKOHOMEPHOCTh MpeabsiBieHue xuBotHomy (M. IT.
[TaBiOB mpoBOAMJ HCCNEAOBaHHSA Ha coOakaxX, HO 3TO BEpHO W JUIS YellOBEKa) JIBYX CTHUMYJIOB -
BHAyajle YCIOBHOIO (HampuMmep, 3ByK 3yMMepa), a 3aTeM 0e3ycI0BHOr0 (HampuMep, MoJAKapMIMBaHHeE
cobaku Kycoukamu wmsca). [locie HEKOTOporo umcia couyeTaHUM 3TO MPUBOAUT K TOMY, YTO IPHU
JeMCTBUU TOJBKO 3BYKa 3ymMMepa (YCIIOBHOTO CUTHaja) y COOaKd pa3BHBAETCS MUINEBAs pPeakIus
(BeIIETISIETCSL CITIOHA, co0aka OOJM3BIBACTCS, CKYJIUT, CMOTPUT B CTOPOHY MHCKH), T. €. 00Opa3oBajcCs
numeBord ycinoBHbIN pediuekc (puc. 3). CoOCTBEHHO 3TOT MpHEM TMPU JIPECCUPOBKE OBLT JaBHO



u3BecteH, HO . I1. [TaBioB chenan ero MOIIHBIM MHCTPYMEHTOM HAayYHOTO MCCIEeNOBaHMS (HYyHKIMNA
TOJIOBHOTO MO3ra.

Puc. 3. M. I1. [TaBnoB Ha ONBITS N0 H3YIYEeHKID QHU3NOMOIMA YCIOBHLIX ped-
JIEKCOB.

OU3NONIOTHYECKHIE HCCIICIOBAHUS B COUCTAHUN C U3YUYEHUEM aHATOMUHU U MOPQOJIOTHHU TOJIOBHOTO
MO3Tra MPHUBEIN K OJHO3HAYHOMY 3aKJIIOYEHUIO — MMEHHO TOJIOBHOW MO3T SIBISIETCS MHCTPYMEHTOM
HAIIIETO CO3HAHWSI, MBIIUICHHS, BOCIPHUATHS, TTAMATH M JPYTUX MCUXUICCKUX (DYHKITHIA.

OcHOBHasi TPYIHOCTh WCCIICAOBAHUS 3aKIIOYaeTCss B TOM, YTO IICUXWYECKHE (DYHKIUH
4Ype3BbIYAHO CIIOXKHBI. [Icuxonoru mccinenyorT 3TH (YHKIHUUA CBOMMH METOJAaMH (HAIpUMeEp, MpH
MOMOIIM CHENHAIbHBIX TECTOB HW3YYalOT AMOIMOHAIBHYIO YCTOWYMBOCTH YEJIOBEKa, YPOBEHB
YMCTBEHHOI'O Pa3BHTHsI M JPYrHM€ CBOWCTBA ICUXUKH). XapaKTEPUCTUKU TICUXHKH HCCIEIYHOTCS
NICHXOJIOTOM 0€3 «IIPUBS3KH» K MO3TOBBIM CTPYKTYpam, T. €. TNCHXOJIOra HHTEPECYIOT BOIIPOCHI
opeanuzayuy CaMou TICUXHYECKOU (YHKIIUH, HO HE TO, KaK pabomarom OTICIbHBIC YAaCTH TOJIOBHOTO
MO3Ta MPH OCYIIECTBICHUU 3TON (PyHKIMH. TOTBKO OTHOCHUTEIFHO HEJABHO, HECKOJIBKO JECATHIICTHH
Ha3aJ, TOSBWIMCh TEXHHUYECKUE BO3MOXKHOCTH JUISI HCCICAOBAaHHMS MeETOAaMU  (U3HUOJIOTHH
(perucTparnusi OMOAIEKTPUIECKON aKTUBHOCTH TOJIOBHOTO MO3Ta, UCCIIEIOBAHHUE PACTIPEICICHHUS TOKa
KPOBH U JIp., IOJPOOHEE CM. Jiajiee) HEKOTOPBIX XapaKTEPUCTUK ICUXUUECKUX (DYHKIIHIA - BOCTIPHSTHS,
BHUMAaHHSA, TaMATH, cO3HaHHUA U Jip. COBOKYIMHOCTh HOBBIX ITOJXOJOB K HCCIIEIOBAaHHUIO T'OJOBHOTO
MO3ra 4YeJjoBeKa, cdepa HAyYHBIX HWHTEPECOB (DU3HMOJIOTOB B OOJIACTH IICUXOJIOTMM W TIPUBEIU K
MOSIBJICHUIO B MOTPAHUYHOM 00JIACTH STUX HAYK HOBOW HAYKH - MCUXO(U3UOIOTUU. ITO 00YCIOBUIIO
B3aMMOIIPOHUKHOBEHHE ABYX o0jacTeil 3HaHWH - mcuxonorud u ¢usuonoruu. [lostomy ¢usnonory,
KOTOPBIN HccienyeT (yHKIUH TOJIOBHOTO MO3Ta YeloBeKa, HEOOXOIMMBI 3HAHUS TICHXOJOTHH H
IpUMEHEHHEe THX 3HaHMM B cBoell mpakTuueckoil pabore. Ho u mcuxosnor He MokeT 0OOWTHCH 0e3
pEeTUCTpaliiii ¥ HWCCIEAOBAaHMS OOBEKTHBHBIX IPOLECCOB TOJIOBHOTO MO3Ta C  IIOMOIIBIO
aNeKTpodHIIe(hamorpaMmM, BBI3BAaHHBIX MOTEHIIMAIIOB, TOMOrpaguueckux ucciegaoBanuii u np. Kakue
e TOAXOIbl K WCCIEeNOBaHMUI0 (DU3MOJIIOTUM TOJOBHOTO MO3Tra YeJOBEKAa MPHUBEIH YYEHBIX K
COBPEMEHHON CyMM€ 3HaHUI?

Ycnexu e uccnedoeaHuu Mo32a 4YesloeeKa 8 Hacmosuwiee spemsi

B Ouomoruu cymiecTByeT MPHUHIMI, KOTOPBIH MOXKET OBITh COHOPMYIHUPOBAH KAK HPUHYUR
eouncmea cmpykmypol u yukyuu. Hanpumep, QyHkius cepana (MpoTaJKUBATh KPOBh MO COCY/IaM
HAIIIETO OpPTaHW3Ma) MOJHOCTBIO OMpEeNeNsieTcs CTPOCHHEM M JKETYJOYKOB Cepjlla, U KIIAalaHoB, U
podero. DTOT )K€ MPHUHITUI COOIOAAETCS M UTsl TOJIOBHOTO Mo3ra. [ToaToMy Bompockl MOp(hOIIOTHH |
AQHaTOMMHM T'OJIOBHOTO MO3Ta BCErJa CYUTAIUCHh OYE€Hb BAXHBIMU MPHU U3YYEHHUH JESATEIBHOCTH 3TOTO
CJIO’KHEWIIEro OpraHa.

Anatomust 1 MOp(OJIOTHs TOJIOBHOTO MO3Ta - JIPEBHSAS HayKa. B Ha3BaHUSX CTPYKTYp T'OJIOBHOI'O
MO3Ta COXpaHEHBl MMEHa APEeBHUX aHaTOMOB - Bwmumsws, CunsBus, PomaHma m MHOTHX ApYTHX.
['0;10BHON MO3r uelloOBEKa COCTOUT U3 OOIbWUX NOAYWAPUL - BBICHIETO LIEHTPa €ro MCUXUYECKOH
JesTeNIbHOCTH (cM. mpujiokeHue 1). DTo camas Ooisblias YacTh HaIIero TOJOBHOIO MO3Ta.
IIpomedsxcymounuiii Mo32 COCTOUT U3 JIBYX HEpPaBHOLIEHHBIX 4acTel: manamyca, KOTOPbIM SBISETCS
CBOEOOpa3HBIM pacmpeenuTesieM (KOJUIEKTOPOM) CUTHAJIOB, HAMPABJISIFOIINXCS K 00JACTsIM KOPHI, B
TOM YHCJIE CUTHAJIOB OT OPIraHOB 3pEHMs, ClyXa U JAp., U eunomanamyca (pactojokKeHHOTO MOJ



TaTaMyCOM), KOTOPBIH «3aBeIyeT» B HalleM OpraHU3Me BEreTaTUBHBIMU (00ECTICUMBAIOIINMU
«pacTUTENBbHYIO» U3Hb HAIIero opraHu3Ma) QyHkuusMmu. brarogaps rumoranamycy HpPOUCXOIST
poCT M co3peBaHHE (B TOM 4YHUCIIE IOJOBOE) HAIIEro OpraHu3Ma, IMOIJIEPKUBACTCS IMOCTOSHCTBO
BHYTPEHHEHN Cpe/ipl, HAIlpUMeEp MOJAECpKaHUE TEMIIEPATyphl Tela, BBIBEICHUE U3 OPraHU3Ma IIJIAKOB,
noTpebIeHNe MHIIU U BOJBI U MHOTHE JIPYTUE MPOIIECCHI.

Hakonen, 3aiHI00 4acTh FOJIOBHOI'O MO3I'a 3aHUMAET MO3TOBOM CTBOJI, KOTOPBIH, B CBOKO OYEpEb,
COCTOUT U3 psAZia OTACJIOB: CPEAHEr0 MO3ra, MOCTa W IMPOJOJTrOBATOr0 MO3ra. JTH CTPYKTYpPBI
MPUHUMAIOT y4acTHE B OCYIIECTBICHUU CIOXKHEHIINX (YHKIUI opraHu3Ma - MOAJEp:KaHUU YPOBHS
KpPOBSTHOTO JIaBJICHUS, JIBIXaHWUHM, YCTAHOBKE B30pa, PETYIMPOBAHUM IMKIA COH-O0OJPCTBOBaHUE, B
MIPOSIBJIEHUU OPUEHTUPOBOUYHBIX PEAKUUN U MHOTUX Apyrux. M3 Mo3roBoro crBoia BeIxoaT 10 map
YepenHbIX HEPBOB, Olarojaps MesTEIBHOCTH KOTOPBIX OCYHISCTBIISACTCS MHOXKECTBO (DYHKITHIA:
perynauud (QyHKUMA cepAla M AbIXaHHs, AEATEIbHOCTb JIMIEBOM MYCKYJIaTypbl, BOCHpUSATHE
CUTHAJIOB U3 BHEUIHEr0 MUpa W BHYTpEHHEW cpelbl. Bcio cepAlieBUHY MO3rOBOrO CTBOJIa 3aHUMAET
petukynasipHas (ceryaras) Qopmanus. JleareabHOCTh 3TOM CTPYKTYphl OMpelesisieT LUK COH-
00JpcTBOBaHWE, HAPYIICHUE €€ IEIOCTHOCTH MPHUBOIUT K IPyObIM HAPYIICHUSM CO3HAHHS, KOTOPOE
BpayM Ha3bIBaOT KOMOWU. Hajy MOCTOM HaxoHUTCsI MO3KEUOK, MU MaJlblid MO3T.

Mosoceyox y yenoBeka (B JOCIOBHOM IE€PEBOJIE MO3KEUOK 3TO - Majblii MO3r) COCTOUT W3
NOJyIIapuii U CcoelUHAMIIEro uxX uepBsi. DyHKIMH MO3XKeduka MHOTrOOOpasHbI, €ro IMopakeHue
BBI3BIBAET PACCTPOMCTBA B PErySiIUM JBM)KCHHUH: YEJIOBEK HECIOCOOEH COBEpIIaTh MPAaBUIBHYIO
MOCIIEA0BATEIbHOCTh JIBIDKEHUN OTIENBbHBIX 4YacTeld CBOEro Teja, MpU XO0Ab0e He YyCleBaer
nepemMeniaTh HeHTP TSHKECTH, TOX0/IKa CTAHOBUTCS HEYBEPEHHOM, OH MOKET yIacTh Ha pPOBHOM MECTE.
Camoii kaynanbHO#t (oT cauda-xBoct, 3aauuii otaen) yacteio [THC (1ieHTpanibHON HEPBHOW CHCTEMBI)
SABJSIETCS CHUHHOW MO3T.

CnunHou Mo032 4elOBEeKa COCTOUT Oojee 4YeM M3 TpeX JeCATKOB CEerMEHTOB U 3aKIIOYeH B
MO3BOHOYHHUK. KaknmoMy CcermMeHTy NpHUMEpHO COOTBETCTBYET MO3BOHOK. OCHOBHas (QyHKIIHS
CIIMHHOTO MO3ra - mepeaaya K 4acTsAM Teja CUTHAJIOB OT BBIIIEIEKAIINX OTAEJIOB LEHTPaIbHOU
HEpPBHOM CHCTEMBI, a TakKXX€ HAMpaBIICHUE CHUTHAJIOB OT COOTBETCTBYIOIIMX 4YacTed Tena K
BBIIIIETICKAIUM OoTAenaM Mo3ra. CHHHHOM MO3r CHOCOOEH TakXke K JOBOJBHO CIIOKHOU
CaMOCTOSITEJIbHOM JIeSITeIbHOCTU. Ha ypoBHE CHMHHOIO MO3ra OCYIIECTBISIIOTCS BEChbMa CIIOKHbBIC
BEreTaTUBHbIE peQIeKChl, OMpeAeNsAlone MoOuYeucrnyckanue, naedexaruio, MOTOOTICICHNUE,
MOKpaCHEHHWE KOXXM M MHOTHE Apyrue. Ha ypoBHE OTIEIbHBIX CETMEHTOB CHMHHOTO MO3ra MOTYT
OCYIIECTBISATHCS pe(dIeKChl, y4YacTBYIOIIKME B YIPABICHUU [BIKEHUSMHU, HAIpUMEp KOJCHHBIH,
axwuioB ¥ np. CHOUHHOM MO3T JaeT Hayajlo BEreTaTUBHONW HEPBHOM aBTOHOMHOHM CHCTEME,
JESTENIbHOCTh KOTOPOW BeChMa Ba)KHa JIJISl 3alUThl OpraHU3Ma OT HEOIAronpHUsATHBIX BO3ACUCTBUH -
X0J10/1a, TIeperpeBa, KPOBOIIOTEPH H T.II.

Meroasl wHccneqoBaHUsT TOJOBHOIO MO3Ta YENOBEKAa IOCTOSHHO COBEPUICHCTBYIOTCA. Tak,
COBPEMEHHBIE METOJbI TOMOTpaduu MO3BOJISIOT YBUAECTh CTPOEHHE TOJOBHOTO MO3ra 4YelioBeKa, HE
noBpexaast ero. Ha puc. 4 mokazaH MpUHIIUI OAHOTO U3 TAKUX UCCIEIOBAHUN - MemMOO0OM MACHUMHO-
pe3onancHou momoepaguu. I'0TOBHON MO3r OO0Ty4alOT 3JEKTPOMArHUTHBIM TOJIEM, TIPUMEHSS st
3TOro crnenuanbHbli MarHuT. I[lox pgeiicTBMEM MarHUTHOrO MOJsA AUIONM KUAKOCTEH Mo3ra
(HampuMep, MOJIEKYJIBI BOJIBI) IPUHUMAIOT €ro HampaBiieHue. [locie CHSITHS BHEUTHETO MarHUTHOTO
MOJIsI AWMONM BO3BPAIAIOTCS B MCXOJHOE COCTOSIHHME, MPU 3TOM BO3HMKAE€T MAarHUTHBIA CUTHA,
KOTOPBIN YJaBIUBAETCS CIEIUATBHBIMU JaTYUKaMH. 3aT€M 3TO 3XO0 00palaThIBAETCs C MOMOIIBIO
MOIIHOTO KOMITBIOTEpA M METOJIaMU KOMIIBIOTEPHOH rpaduku oToOpakaeTcsi Ha SKpaHe MOHUTOPA.
bnaronmapsi Tomy 4TO BHEIIHEE MAarHUTHOE IOJIE, CO3/aBAEMOE BHEIITHUM MarHUTOM, MOXKHO CJeJaTh
TUIOCKUM, TaKUM TOJIEM KaK CBOEOOpa3HbIM «XHPYPTHUECKUM HOXKOM» MOXKHO «pPe3aTh» TOJIOBHOM
MO3T' Ha OTJENbHBIE ciou. Ha skpaHe MOHHTOpa y4eHBIE HAOIOJAIOT CEPHUIO TOCIEIOBATEIBHBIX
«CpEe30B» TOJOBHOTO MO3Ta, HE HAHOCA €My HHUKAKOro Bpeaa. DTOT METOJ| MO3BOJISIET MCCIEN0BATD,
HalpuUMep, 3JI0KaYeCTBEHHbIE 00pa30BaHMsI TOJIOBHOTO Mo3ra (pHcC. 5).



Puc. 4. ViccnenoBaHne rof0BHOTO MO3Ta YENOBEKA METOLOM MArHHTHO-pe-
30HaHCHOHN ToMorpadui.

HCCHGI[YEMHE HACTH TeAa NOMEWAT B MOJOCTE CMICUHATPHOTO MarHHTA.

Puc. 5. Pe3wiIbTaThl MCCISAOBAHMA MO3TA ABYX GOMBHBIX METOAOM MaFHHTHO-
pe3oHaHcHOR ToMoTpadHi.
A — apTepHOBEHO3HaA aHTHOMa NeBofl 3aThimouMoil obnactu; B — oauro-
AeHEPOFNHOMa CIipaBa.

Eme Gosnee BBICOKMM pa3pelieHHeM O0JIAAAeT Memoo NO3UMpPOHHO-DIMUCCUOHHOU mMoMozpaguu
(II9T). UccnenoBaHue OCHOBAHO HA BBEAEHHWHM B MO3TOBOM KpPOBOTOK IO3UTPOH-H3ITY4YaIOLIEro
KOPOTKOXHBYIIIETO0 M30Tomna. JlaHHBIE O paclpelelleHud PaJuOaKTUBHOCTH B MO3re COOMparoTcs
KOMIIBIOTEPOM B TE€UYEHHE ONPEECIEHHOTO BPEMEHH CKaHMPOBAHHUS U 3aTEM PEKOHCTPYHUPYIOTCS B
TpexMepHbIi 00pa3. Meron mo3BojsieT HaOMIOJaTh B TOJOBHOM MO3T€ oOyard BO30YXKIEHUS,
HanpuMep, IMpU MPOJYMBIBAHUU OTACNIBHBIX CJIOB, MpPU HMX MPOroBapHUBaHUM BCIYyX, UTO
CBUJETEIBCTBYET O €ro BBICOKMX pa3pellalollluX BO3MOXHOCTAX. BMecrte ¢ TeM MHorue
¢u3noNoruuecKre Mporecchl B TOJOBHOM MO3r€ 4eJOBEeKa MPOTEKAIOT 3HAUUTENBbHO ObICTpee TeX
BO3MOXHOCTEH, KOTOpPbIMH 00sagaeT ToMorpaduyeckuii mMeron. B uccinenoBaHMsX —y4yeHBIX
HEMaJIOBa)KHOE 3HAYCHUE UMeeT (PMHAHCOBBIM (akTop, T. €. CTOMMOCTh HcciienoBanus. K coxanenuro,
TOMOTpauuecKkue MeTO/Abl OYEHb JOPOTH: OJHO HCCIEI0BaHME MO3ra OOJILHOTO YEIOBEKa MOKET
CTOUTbH COTHU JOJUIAPOB.

B pacnopsxkernn (pU3HOIOTOB UMEIOTCA TAKXKE PA3IUUHBIE 271eKmpodusuonocuieckue memoosl
uccnedosanusi. OHN TaKKe€ COBEPUICHHO HE OMAacCHbBI /Il MO3ra 4YeloBeKa W MO3BOJISAIOT HAOII0JaTh
TedyeHue (PU3MOIIOTHYECKUX MPOIECCOB B AUana3oHe oT gosneid muiumcekyH sl (1 mc = 1/1000 c) no
HECKOJIbKUX 4acoB. Ecnu ToMorpadus - npoaykT HaydHOH MbIcau XX Beka, TO 3JIEKTPO(OU3HOIOTHS
UMeeT TIy0OKHe UCTOPUYECKHE KOPHHU.

B XVII cronetun wuranbsiHckuid Bpad Jlymmxu ['anpBaHu 3aMeTHI, YTO OTIPENAPUPOBAHHBIE
JanKy JIATYIIKA (celiyac Mbl Ha3bIBa€M TaKOW IpenapaT HEPBHO-MBIIIEUHBIM) COKpALIAKOTCS MpU
CONPUKOCHOBEHMH € MeTauioM. VcTopusi coxpaHuia HaM JIETEHIy: MoJofas KpacuBas >KeHa
['anpBanu 3abonena yaxoTkoi. CoriacHo MNpeANUCaHUAM MEIUIMHBI TOTO BpeMEHH OO0JIbHOM
TpeOOBAIOCH YCHIICHHOE MUTaHKUE OYITHOHOM M3 JISATYIIAYbUX JIAMoK. {7151 3TOM 1menu 3a00TIMBEIN MyK



3aroTOBHJI MHOTO TaKUX JIallOK M pa3Becuy MX Ha BepeBKe Ha OankoHe. OHM pacKauyMBAIUCh TOJ
JETKUM BETPOM M U3peAKa TMpHUKacaluch K MeIHbIM mepwiam Oankona. Kaxmoe Takoe
COIIPUKOCHOBEHHUE MPHUBOAMIIO K COKpAILIeHMIO JIanku. ['ampBaHM 0OHApOIOBall CBOE 3aMEYaTelIbHOE
OTKpBITHE, Ha3BaB €ro oOuosnekmpuuecmeom. HaMm H3BECTHO TakkKe HMS €ro 3aMeyaTelIbHOTO
OIIIOHEHTAa ¥ COOTEYECTBEHHMKA (u3uKa - A. BonbTa, KOTOPHIN NpeAcTaBUII 10Ka3aTeIbCTBA, YTO TOK
BO3HUKAET HA TpaHHIle ABYX METAUIOB (HampuMmep, IIMHKAa U MeJH), MOMELIEHHBIX B PAcTBOP COJIH.
Takum oOpazom, BonbTa yTrBepkaan, 4To OMOARIEKTPHUYECTBA HE CYIIECTBYET, M KaK (PM3MK HpPUBEI
npoctoe ¢uznueckoe nokazarenbcTBo. OmHako ['anpBaHM J10Ka3zaj, YTO Janka JSTYIIKA MOKET
COKpamaThCcsi U 0e3 CONPUKOCHOBEHHs ¢ MeTauioM. OH Npuayman ONBIT, KOTOPBIA A0 CHX IIOp
BBIMOJHSIOT B (PU3UOJOTUYECKOM MPAKTUKYME CTYIEHTBhl - MEIUKU U Ouosiorn. OMBIT COCTOUT B
cienyroomeM. Eciau 1Be OTIpenapupoBaHHbIE JIATYIIAYbW JIANKU IIOJOKUTH PSAJOM, 3aTEM
MKPOHOXHYIO MBIIIIY OJAHOW JIAIIKM pacceyb CKaJbIleeM M Ha MECTO pa3pe3a MUHLETOM OBICTPO
HAaOpOCHUTH HEPB OT HETIOBPEKIECHHOIO HEPBHO-MBIIIEYHOTO Ipenapara, TO €ro HKpOHOXKHasi MbILIIa B
3TOT MOMEHT cokpaTuTcs. Kak yacto ObIBaeT B Hay4HBIX CIIOpax, 00a y4YEHBIX OKa3alHCh MPaBHI:
Bonbra n300pen ycTpoicTBO Uil MPOM3BOJACTBA DJIEKTPUYECKOTO TOKA, KOTOpPOE BHadajie ObLIO
HA3BaHO BOJIBTOBBIM CTOJIOOM, a B Halle BpeMsl HA3bIBAIOT TaJIbBAHMYECKHUM DJIEMEHTOM, HO MM
BosbTa ocTanoch B Hayke Kak HAUMEHOBAaHUE €IMHULIbI AIEKTPUUECKOTO HAIPSDKEHNUS - BOJIBT.

[IponycTM 3HAYUTEIBHBIN OTPE30K HMcTopuH M obpatumces k XIX cromeruro. K aTomMmy BpeMeHn
YK€ HOSIBWINCH NEpBbIE (U3NYECKUE NMPUOOPHI (CTPYHHBIE TaJIbBAHOMETPbI), KOTOpBIE MO3BOJISIIU
UCCIIeIOBAaTh Clla0ble DJIEKTPUYECKHE MOTEHIMANbl OT Ouonoruueckux ooObekToB. B Manuecrepe
(Anrnus) I'. KaTon BmepBbie MOMECTHI 3JIEKTPOIbI (METAUIMUYECKHE MPOBOJIOYKH) HA 3aThLJIOYHbBIC
JOJIK TOJIOBHOTO MO3ra CO0aKM W 3aperucTpUpOBall KOJIEOAHHS SJIEKTPUUYECKOTO IMOTEHIMala Mpu
OcBellleHuU cBeToM ee ra3. [looOHble KonebaHusl 3JIEKTPUUECKOTo MOTEHIMAla ceiiuac Ha3bIBatOT
8bI36AHHBIMU NOMEHYUAIAMU W TIHUPOKO HUCHONB3YIOT TPU HCCIECJOBAHMM MO3ra 4YeloBeKa. JTO
OTKpbITHE TpociaBwio uMsi KaToHa ¥ JouUI0 [0 HAIIero BPEMEHH, HO COBPEMEHHMKHU
3aMeyaTeNbHOr0 YYeHOro riyO00KO UYTHIIH ero Kak Mapa MaHuecTepa, a He Kak y4eHOTO.

B Poccun mnonoOubie wuccnenoBanus mpoommin M. M. CeueHoB: eMy BIIEpBbIE YIaloCh
3apEeruCTPUPOBATH OMOAIIEKTPUUECKHE KOJICOaHHsI OT MPOJOJATOBATOr0 MO3ra JSrymku. [pyroi Ham
cooTeyecTBeHHUK, Tnpodeccop Kazanckoro yuusepcurera W. IlpaBmuu-HemuHckmii wu3ydan
OHodIeKTpUYeCKue KoliebaHus Mo3ra co0aku MpHU Pa3INUYHBIX COCTOSIHHUSIX >KMBOTHOTO - B MOKOE U
npu Bo30OyxaeHUH. COOCTBEHHO, 3TO OBLIM TEpBBIE 3JeKTpodHIehanorpaMMbel. OMHAKO MHPOBOEC
MpU3HaHKE MMOTYYHIIN UCCIIEIOBAHUS, TPOBEICHHbIC B Hayane XX BeKa IIBEACKUM HccleaoBarenem [
beprepom. Hcnonb3yst yke 3HaUUTENbHO OoOJee COBEpIIEHHBbIE NPUOOPBI, OH 3apEerUCTPUPOBAI
OMOdJIEKTPUYECKHE TOTEHLUAIbl TOJIOBHOIO MO3ra 4YelloBeKa, KOTOphle Temepb Ha3bIBAIOT
anekmposnyeghanocpammoti. B 3TUX Mccaen0BaHUAX BIIEPBbIe ObLT 3apEerMCTPUPOBAH OCHOBHOW PUTM
OMOTOKOB MO3ra 4eJoBeKa - CHHYCOUAalbHbIE KOJIeOaHus ¢ yactoto 8 -12 I'1, KOTOphIA MOTydHI
Ha3BaHUE anb@a-pumma. DTO MOXKHO CUMTATh HayajloM COBPEMEHHOM 3pbl HCCIEeIOBaHUS
(U3UO0I0T MM TOJIOBHOTO MO3ra uesioBeka (puc. 6).

Puc. 6. Perncrpauna 931 mo3ra YenoBeKa.

CoBpeMeHHbBIE METObl KIMHUYECKON M IKCIIEPUMEHTAIBHON 3JeKTpodHuedanorpadun caenaim
3HAUUTENBHBIN IIar BOepen Omaromaps MPUMEHEHHIO KOMITbIOTepoB. OOBIYHO HAa TOBEPXHOCTh



CKajgblla TMpH KIMHUYECKOM OOCIIeZIOBaHMH OOJBHOTO HAKJIAJBIBAIOT HECKOIBKO JECSITKOB
YallleyKOBBIX AJIEKTPOAOB. Jlamee 3TU 3JEKTPOABl COCIUHSAIOT C MHOTOKAaHAJIbHBIM YCHIIUTEIIEM.
CoBpeMEeHHBIE YCHJIMTETH OYEeHb YYBCTBUTEIBHBI W TO3BOJSIOT 3aMUCBIBATH AJIEKTPUUYCCKUE
KOJIeOaHUsI OT MO3Ta aMIUIMTYIOW BCEro B HECKOIbKO MHKpoBOJLT (1 MxkB = 1/1000000 B). [lanee
JOCTAaTOYHO MOIIHBIA KOMIbIOTep oOpabareiBaeT D3I mo kaxxaomy kanany. Ilcuxodusuonora umm
Bpaua, B 3aBUCHUMOCTH OT TOT'0, UCCJIEYeTCS MO3T 3[JOPOBOTO YeJOBEKa WU OOJIHHOr0, HHTEPECYIOT
MHOTHE XapakTepucTuku D3I, KOTOpble OTpa)kalOT T€ WM WHBIE CTOPOHBI JESITEIBHOCTH MO3Ta,
Hanpumep putMmbl D01 (anbda, Oera, TeTa U 1Ip.), XapaKTEepU3YIOIUE YPOBEHb aKTUBHOCTH Mo3ra. B
KauyecTBE MpuUMePa MOXKHO IMPHUBECTH NMPUMEHEHHME 3TOTO0 METO/A B aHECTe3uoJornu. B HacTodiee
BpeMsl BO BCEX XHMPYPrMUECKHUX KIMHUKAX MHUpa BO BpeMs OIepaluil Mmoja HapKo30M Hapsgy C
ANEKTPOKAPAUOTPaMMON peructpupyercss u I3, pUTMBbI KOTOPOH MOTYT OYEHb TOYHO YKa3bIBaTh
IyOMHY HapKo3a M KOHTPOJUPOBAThH NIEATENbHOCTh MO3ra. Hue MBI CTOJNIKHEMCSI ¢ MpUMEHEHUEM
Meroaa D31 u B Apyrux ciayyasx.
Helipobuonozau4eckuli no0xo0 K uccrsieGoe8aHuUro HeP8HOU cucmembl Yesioeeka

B Teopernueckux wuccneqoBaHUSAX (PU3MOJIOTUM T'OJOBHOTO MO3ra YelIOBEKa OIPOMHYIO pOJIb
UTpaeT M3yueHHE LEHTPAITbHON HEPBHOM CHCTEMBI >KMBOTHBIX. JTa 00JacTh 3HAHUN MOITydusIa
Ha3BaHUE Helpodouonocuu. JIeno B TOM, YTO MO3I COBPEMEHHOI'O YEIOBEKa SBIIAETCS NMPOJYKTOM
JUINTEJIbHOW 3BOJIIOLUM KU3HU Ha 3emuie. Ha mytu 31O »BOIIONMM, KOTOpas Ha 3eMie Hadaaach
npuMepHo 3-4 MIpH JeT TOMY HasaJ U Ipojoipkaercs B Hame Bpems, [Ipuponoil mepeOupanuch
MHOTME BapHaHThl YCTPOWCTBA LIEHTPAJbHOM HEPBHOM CHUCTEMBI M €€ 3ieMeHTOB. Hampumep,
HEUPOHBI, UX OTPOCTKH, IPOLECCHI, NPOTEKAIOLIME B HEUPOHAX, OCTAOTCA HEU3MEHHBIMU KaK Yy
IPUMHUTHUBHBIX JKUBOTHBIX (HallpUMep, WIEHUCTOHOTUX, pblO, am(puOuil, penTuauil u ap.), Tak U y
yeJoBeKka. JTO o3HauaeT, uyTo IIpuposa ocTaHOBHIIACh HA yJauHOM O0paslie CBOEro TBOPEHMS M HE
U3MEHAJIA €r0 Ha MPOTSKEHUM COTEH MUJUIMOHOB JIEeT. Tak MPOM30LUI0 CO MHOTMMH CTPYKTYpamu
roJOBHOro Mo3ra. VckiroueHue MNpeacTaBisoT OojblliMe MOdyIIapus TroJoBHOro mosra. OHu
YHHUKaJIbHBI B MO3re uesnoBeka. [loaTomy HelipoOuosor, uMmess B CBOEM paCHOPSIKEHUH OTPOMHOE
YHCI0 0OOBEKTOB MCCIIEI0OBAHUS, BCET1a MOKET U3ydaTh TOT UM UHOM BONPOC (PU3HUOJIOTUH TOJIOBHOTO
MO3Ta 4elioBeKa Ha 0oJiee MPOCTHIX, ACHIEBBIX M JTOCTYMHBIX 00bekTax. TakuMu OOBEKTaMH MOTYT
ObITh OECIIO3BOHOUHBIE KUBOTHBIE. Ha puc. 7 cxeMaTHYHO MOKa3aH OAMH U3 KJIACCUYECKUX OOBEKTOB
COBPEMEHHOM HeNpOo(U3HOIOrHMM - TOJOBOHOTUH MOJUIIOCK KaJlbMap W HEPBHOE BOJIOKHO (Tak
Ha3bIBAEMBI I'MTAHTCKUHA aKCOH), HA KOTOPOM OBUIM BBIIOJIHEHBI KJIACCUUYECKHE MCCIIEJOBAHUS IO
¢duznonoruu Bo30yIuMbIX MEMOpaH.

Puc. 7. TonoBoHOruii MONMOCK KafbMap (cxema).
CTpenKoil yKa3ad TMIAaHTCKHH aKCoH.

B nocnennue roapl Uil 3THX Iefed BCE IIHUPE MPUMEHSIOT MPH)KU3HEHHbIE CPE3bl T'OJIOBHOTO
MO3I'a HOBOPOKJIEHHBIX KPBICAT U MOPCKHUX CBUHOK M JIaXK€ KyJIbTypy HEPBHOM TKaHU, BBIPAILIEHHYIO B
nabopatopun. Kakue xe Bompockl criocoOHa pemuTh HelpoOuosorus ceoumu metonamu? Ilpexae
BCEr0 - HCCIIEAOBAaHHE MEXaHU3MOB (YHKIMOHUPOBAHUS OTJEJIBHBIX HEPBHBIX KIETOK M UX
oTpocTKOB. Hampumep, y TOJOBOHOTMX MOJUIIOCKOB (KajbMapa, KapaKaTUIbl) HMEIOTCS O4YeHb
TOJICTBIE, TMTaHTCKHE akcoHbI (auamerpoM 500-1000 MKM), O KOTOPHIM M3 TOJIOBHOTO TaHTIIHUS
nepegaeTcsi BO30YXKIEHHE Ha MYCKYyJIaTypy MaHTUM (cM. puc. 7). MonekynspHble MeXaHU3MbI
BO30Y)XKJICHHSI HCCIEAYIOTCS Ha 3TOM OOBEKTe. Y MHOIMX MOJIIIOCKOB B HEPBHBIX TaHTJIHIX,
3aMEHSIONINX Y HUX TOJOBHOW MO3T, €CTh OY€Hb OOJIbIIe HEHPOHHI - quameTpoM A0 1000 Mkm. DT
HEHPOHBI ABISAIOTCS U3III00JIEHHBIMU 00BbEKTaMH MTPHU U3Y4EHUH PaOOThl HIOHHBIX KaHAJIOB, OTKPHITUE U
3aKpbITHE KOTOPBIX YIPABISAETCS XUMUYECKUMU BelllecTBaMu. Psii BompocoB nepenauu Bo30yXKJIeHUs
OT OJIHOTO HEHpOHA APYroMy HCCIEAYeTCsl Ha HEPBHO-MBIILIEUHOM COEIUHEHUU - cuHance (CUHAIC B
MEPEeBOJIE C TPEYECKOro O3HayaeT KOHTAKT); 3TU CHHAICHI MO0 pa3MepaM B COTHU pa3 Ooiiblie
NOJOOHBIX CHHAICOB B TOJIOBHOM MO3I'€ MJIEKOIUTAIOMUX. 3/€Ch MPOTEKAIOT BEChbMa CIIOKHBIE U J10
KOHIIa HE W3Yy4eHHble mpouecchl. Hampumep, HEpBHBIN HMMITYyJIbC B CHHAIICE NMPUBOAMUT K BHIOpOCY



XMMHUYECKOTO BEIIECTBA, BCIEACTBUE JCHCTBHS KOTOPOTO BO30OYXJAECHUE IepenaeTcss Ha Jpyrou
HelipoH. HccnmenmoBanue 3TUX MPOLIECCOB M MX MOHUMAHME JIEKAT B OCHOBE IIEJI0M COBPEMEHHOM
WHAYCTPUU NPOU3BOJCTBA JIEKAPCTBEHHBIX CPEACTB M Jpyrux npenaparoB. CIHCOK BOIPOCOB,
KOTOpBIE MOKET pelIaTh COBpPEeMEHHAass HEMpoOnonorus, 6ECKOHeUHO BelnuK. HekoTopbie mpuMephl MbI
paccMOTpUM JaJiee.

Jisa peructpauuu OUOIJIEKTPUUECKON AKTUBHOCTH HEHPOHOB M HMX OTPOCTKOB MPUMEHSIOT
CIICLMAJIbHBIE IIPUEMBI, KOTOPBIE HAa3bIBAKOTCS MMKPODJIEKTPOAHONW TEXHUKOU. MUKpPOAIEKTpOaHAs
TEXHHKA B 3aBHCHUMOCTH OT 3aJlad MCCIEJ0BaHUsA UMeeT MHOro ocoOeHHocTel. OOBIYHO MPUMEHSIOT
JBa TUIIAa MHUKPOIEKTPOAOB - METAJIMYECKHE M CTEKJISHHbIE. MeTallIndecKue MUKPOIIEKTPOIbI
YacTO W3rOTABJIMBAIOT W3 BOJbGpamMoBOi mpoBosioku guamerpoMm 0,3-1 mm. Ha mepBom »sTame
Hape3alT 3aroToBk umHOW mo 10 - 20 cm (3TO ompenensercs TIIyOMHOH, HAa KOTOpPYyIO Oyner
MOTPYXKEH MHUKPODJIEKTPOJL B MO3T HCCIEAYeMOro KHUBOTHOro). OIMH KOHEl[ 3aroTOBKU
IIEKTPOJINTUYECKMM METO/I0M 3aTauuBaioT 10 auamerpa 1 - 10 mxwm. [locne TmarenbHONW IPOMBIBKU
MOBEPXHOCTU B CIELHATIBHBIX PACTBOpAX €€ MOKPBHIBAIOT JIAKOM JJIsi DJIEKTPUYECKON H3O0JISALHUU.
Camblii KOHYMK DJIEKTPOJA OCTAETCS HEU3O0JIMPOBAHHBIM (MHOTAA YEepe3 TaKOH MHKPOIIEKTPOT
MPOIMYCKAIOT CJa0bli TOMYOK TOKA, YTOOBI JOMOJIHUTENBHO Pa3pylIUTh H3OJSIUI0 Ha CaMOM
KOHYHKE).

Jlis  perucTtpalud aKTUBHOCTHM OJUHOYHBIX HEHMPOHOB MHKPORJIEKTPOJ  3aKpEIUISIOT B
CHEIMaJIbHOM MaHUIYJSTOPE, KOTOPBIM MO3BOJIAET MPOJABUraTh €0 B MO3IE€ HUBOTHOI'O C BBICOKOM
TOYHOCTBIO (puc. 8). B 3aBHUCHMMOCTH OT 3a/a4y MCCIEAOBAHUS MAHHUITYIATOP MOXET KPElUThCS Ha
yeperne )KMBOTHOI'O WM OT/EIbHO. B epBoM ciryyae 3To 0OueHb MUHHUATIOPHBIE YCTPOMCTBA, KOTOPbIE
MONyYWIM Ha3BaHHE MHUKPOMAHHUIYISITOPOB. XapakKTep PpPErucTpupyeMoil  OHO3IEKTpUUECKOM
aKTUBHOCTH ONpEeJeNseTcs AUaMEeTpoOM KOHYMKa MHUKpodsiekTpona. Hampumep, npu auamerpe
KOHYHMKA MHUKpODJIEKTpoga He Oosiee 5 MKM MOXKHO 3aperUCTpUpOBATh MOTEHIUANBI JIEHCTBUS
OJIMHOYHBIX HEHPOHOB (B H3THUX CIy4yasX KOHYMK MHKPOIIEKTPOAa MAODKEH NPUOIM3UTBCS K
UCclieyeMOMYy HelpoHy Ha pacctosiHue okono 100 mxm). [Ipu auamerpe KOHUMKA MHUKPORIIEKTPOIA
Oomnbiie 10 MKM OJTHOBPEMEHHO PETUCTPUPYETCS AKTUBHOCTH JIECSATKOB, a MHOTAA COTEH HEHPOHOB
(MynbTUILIAN-aKTUBHOCTB ).
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Puc. 8 Cxema, MOSCHAIOWASA COCOE PETUCTPALIMM FKCTPAKAETOUHOM AKTHB-
HOCTH HEHPOHOB.



A. P. Jlypua (1902—1973)

JIpyroii MHPOKO PpPACIPOCTPAHCHHBIM THUII MHUKPOIJIEKTPOAOB HM3rOTABIMBAIOT M3 CTEKJISIHHBIX
KanwusipoB (TpyOouek). [l 3Toi nenu ncnosb3yroTes Kanwuisipel auaMeTpom 1 - 3 mM. Jlanee Ha
CIEIMaJIbHOM YCTPOWCTBE, TaK Ha3bIBAEMOM Ky3HHUIE MHUKPO3JEKTPOJOB, BBIIOJIHSAIOT CIEAYIOLIYIO
Olepalyio: KalWwuLlp B CPEIHEH YacTH pa3orpeBar0T [0 TEMIIEpaTypbl IUIABICHMS CTEKJIa U
paspeiBatoT. B 3aBucMMOCTH OT mapaMeTpoB 3TOH IMpoueAypsl (TeMIepaTypbl HarpeBa, BEJIWYUHBI
30HBI HAarpeBa, CKOPOCTU U CHJIbI pa3pblBa U Ip.) MOIY4at0T MUKPOIUIETKH C TUaMETPOM KOHUYHUKA JI0
noiieir Mmukpometpa. Ha creayromiem sTare MUKPOMUIIETKY 3alOHAIOT PACTBOPOM COJIM (HAmpumep,
2M KC1) u nomydaroT MHKpO3JeKTpoa. KOHYMK Takoro MHUKpO3JEKTpOJa MOKHO BBOJAUTH BHYTPb
HelipoHa (B TEJO0 WU Ja)ke B €ro OTPOCTKH), HE CUJIbHO MOBpEX/as €ro MeMOpaHy U COXpPaHSsl €ro
KU3HEJEATENBHOCTD. [IprMepsl BHYTPUKIETOUHOM PETUCTPAllMM aKTUBHOCTH HEMPOHOB IIPUBE/ICHBI B
. 2.

Eme onHO HampaBieHHE HCCIEIOBAHMS TOJIOBHOTO MO3ra 4YeJIOBEKa BO3HUKIO B roiasl Bropoi
MHUPOBOH BOHHBI - 3TO Hetiponcuxono2usi. OJHUM W3 OCHOBONOJIOXXHUKOB 3TOr0 MOJAXO0Ja ObLI
npodeccop MockoBckoro yHusepcurera Anexcanap Pomanosuu Jlypus. Merton npeacrasisier co6oi
COUeTaHWe IPUEMOB IICUXOJOTUYECKOro 00cieAoBaHud € (PU3HOJIOTHYECKUM HCCIIEI0BaHUEM
YeJIOBEKA C MOBPEKICHHBIM I'OJIOBHBIM MO3TOM. Pe3ynbpTaTsl, OJy4E€HHBIE B TaKUX HCCIIEOBAHMUSX,
OyIyT MHOTOKPAaTHO IIUTUPOBATHCS Jlajiee.

MeTtoapl MccnenoBaHus TOJIOBHOTO MO3Ta YEJIOBEKa HE MCUEPIBIBAIOTCS ONMMCAHHBIMM BhIlIe. Bo
BBEJICHUHU aBTOP CKOpEE CTPEMUJICSA MOKa3aTh COBPEMEHHbIE BO3MOKHOCTH HUCCIIEI0BAHUS TOJIOBHOTO
MO3ra 3/I0pOBOT0 U OOJBHOTO YeJI0BEKa, a HE ONUCAaTh BCE COBPEMEHHBIE METObI UCCIEI0BaHM. DTH
METO/Ibl BO3HUKIIM HE Ha ITyCTOM MECTE - OJJHU U3 HUX UMEIOT YK€ MHOTOBEKOBYIO HCTOPUIO, IPyrue
CTaJIl BO3MOXHBIMU TOJIBKO B BEK COBPEMEHHBIX BBIYMCIUTENIBHBIX CTpeAcTB. [Ipu ureHun kHUru
YUTaTeIb CTOJKHETCS C JPYTMMM METOJAMM MCIEJO0BaHUS, CYyThb KOTOPHIX OyAET pa3bsCHATHCS IO
XOJy ONHMCAHUS.

Bonpocsl

1. 3aueM NCUXOJIOTY HYXHO 3HaTh (DU3MOJIOTHIO TOJIOBHOT'O MO3Ta yesloBeKa?

2. KakoBbI cOBpeMeHHbIE METO bl HCCIIeI0BaHus (PU3HOIOTHH T'OJIOBHOTO MO3ra?

3. YeM omnpaBaaHbl UCCIIEJOBAHNS HA HEPBHON CUCTEME KUBOTHBIX?

Jlureparypa

Apowesckuu M. I". Uctopus ncuxonoruu. M.: Meicib, 1985.

Illenepo I'. Hetipoobuonorus. M.: Mup, 1987. T. 1, 2.

Jlypus A. P. Drtansl npoiiIeHHOr0 NyTH (HayuHas aBroouorpadus). M.: M3n-Bo Mock. yH-Ta, 1982.

Yacrts 1
OU3NOJOTI'UA I'OJIOBHOI'O MO3I'A YEJIOBEKA

I'naBa 1. Pazsumue nepernoti cucmembl uenosexa

I'maBa 2. Knemka - ocnosHas eOunuya Hep8HoU MKaHU

I'naBa 3. Axkmueupyrowue cucmemuvl mo3ea

I'maBa 4. Qusuonocuueckue mexaHuzmvl pe2yiayuy 6e2emamusHblX QYHKYUU U UHCMUHKMUBHO2O
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nogeoeHus.

['os10BHOM MO3T 4YeloBeKa YCTPOEH YpPE3BBIYAMHO CI0KHO. Jlaxke ceilyac, Korja Mbl 3HA€M TakK
MHOT'O O MO3I€ HE TOJIBKO YEJIOBEKA, HO U Psi/ia 5KUBOTHBIX, MBI, TO-BUJUMOMY, €I1I€ OYEHb JAJIEKH OT
MOHUMAaHUA (PU3MOJTOTUYECKMX MEXaHM3MOB MHOTMX NCHUXHYECKUX (QYyHKIMH. MOXHO cka3aTh, 4TO
3TH BOMNPOCHI TOJILKO BKJIIOUEHBI B TOBECTKY JIHA COBPEMEHHOM Hayku. B mepByio ouepeab 3TO
KacaeTcsl TaKUX IICUXMUYECKHUX IIPOIECCOB, KaK MBIILJICHHE, BOCHPUITHE OKPYXKAIOIIEr0 MHpa H
naMsTH ¥ MHOTUX JpYrux. Bmecte ¢ TeM ceiiuac 4eTKo onpeaesieHbl OCHOBHBIC MPOOJIEMBI, KOTOPHIC
npunercs pemats B Il ToicsueneTnn. UTo ke MOXKET MpeIbsSBUTH COBPEMEHHAs HayKa YEJIOBEKY,
WHTEPECYIOIIeMYyCs, Kak (yHKIIMOHHUPYET MO3T ueioBeka? Ilpexae Bcero To, 4yTo B HAlleM MO3Te
«paboTaroT» HECKOJBKO cHCTEM, MO KpaifHeil Mmepe Tpu. Kaxayro M3 3THX CHCTEM MOXHO Jaxe
HA3BaTh OTJAEIBHBIM MO3TOM, XOTS B 3J0POBOM MO3re Kaxkaas W3 HHX paboTaeT B TECHOM
COTPYIIHMUYECTBE W B3auMojAecTBUM. YTO 3Xe 5TO 3a cHUCTEMBbI? DTO aKmusupylowui mose,
MOMUBAYUOHHBLI MO32 W NO3Haowul, Wi koeHumusHsil (0T aat. Cognitio - 3nanue), moze. Kak yxe
YKa3bIBAJIOCh, HE CIEAYET MOHUMATh, YTO 3TH TPU CUCTEMBI, ITOJI0OHO MaTpelIKaM, BIOKEHBI OJ[HA B
npyryroo. Kaxnas u3 HUX, IOMHUMO CBO€H OCHOBHOW (DYyHKIIMH, HAapUMEp aKTUBUPYIOIIAS CHCTEMa
(MO3T), KaK y4yacTBYET B OIpE/IeJICHUH COCTOSHUS HAIETO CO3HAHUS, IUKIIOB COH-00IpCTBOBAHUE, TaK
U SIBJIETCSI HEOTHEMJIEMOM YacThIO MTO3HABATEIILHBIX MPOLIECCOB HAIEro Mo3ra. JleiicTBUTEIbHO, eclin
y 4YeJoBeKa HapylIeH COH, TO HEBO3MOKEH Ipolecc yuyeObl U JIpyrod nestenbHocTH. Hapymienue
OMOJIOTUYECKMX MOTHBAIMA MOXET OBITh HECOBMECTHUMBIM C JKH3HBIO. OTH TPUMEPHl MOXKHO
MHOKUTb, HO TJIABHAs MBICIIb COCTOUT B TOM, YTO MO3T YeJIOBEKa EIUHBIA OpraH, 00ecrednBaroNIii
KU3HEJCATCIIEHOCTh M TICUXHYECKUEe (PYHKIIMH, OAHAKO /IS YA0OCTBa ommcaHus OyneM BBIICIATH B
HEM TpU yKa3aHHBIX BBIIIE OJI0Ka.

I'maBa 1.

PA3SBUTHUE HEPBHOM CUCTEMBI YEJIOBEKA
®OPMUPOBAHUE MO3I'A OT MOMEHTA OI1JIO4OTBOPEHUA O POXOEHUA

[Tocne cnustHUS SMLEKIETKH CO CIIEPMATO30UIOM (OIUIOAOTBOPEHMS) HOBasl KJIETKa HAaYMHAET
nenutbesa. YUepes HEKOTOpoe BpeMsl M3 ATHX HOBBIX KIETOK oOpasyercst my3blpek. OJHa CTeHKa
My3bIpbKa BIISYMBAETCS BHYTPb, U B PE3yJbTaTe 0Opa3yercsl 3apojbllll, COCTOSAIIMHA U3 TPEX CIOEB
KJIETOK: CaMbIi BHEUTHUHN CIIOH - 9kmooepma, BHYTPEHHHUH - 9H000epma N MEXIY HUMU - Me300epMda.
HepBHast cucrtema pa3BUBAeTCs U3 HApPYKHOTO 3apOJBIIIEBOTO JINCTKA - DKTOAEPMBI. Y 4YEIIOBEKA B
KOHIE 2-i Henenau IMocje OIUIOAOTBOPEHUs 000COOIAeTCS y4acTOK IEPBUYHOIO SIUTEIHUS U
oOpa3yeTcs HepBHas IacTUHKA. Ee KIeTKM HauyMHAIOT JenuTbcs U JudQepeHIpoBaThes,
BCJIE/ICTBUE YEr0 OHU PE3KO OTIMYAIOTCA OT COCEAHMX KIIETOK MOKpoBHOro snurenus (puc. 1.1). B
pe3yspTaTe AENEHUs KIETOK Kpas HEPBHOM IUIACTUHKM NPUIOJHUMAIOTCS U IOSBISIOTCS HEPBHbBIE
BaJIMKHU.

B xoHue 3-i1 Hemenu OepeMEHHOCTH Kpas BaJMKOB CMBIKAalOTCSA, 00pa3ys HEpBHYIO TpPYOKY,
KOTOpasi MOCTENEHHO MOrpykaeTrcs B Me30/epMy 3apojbima. Ha KoHIax TpyOKu coxpaHsoTcs JBa
Heiporiopa (oTBepcTusi) - mnepeaHud M 3aaHuil. K kxoHmy 4-f Hexenum HeHpomopsl 3apacTaroT.
["0110BHO# KOHEl HEpBHOW TPYOKH pacIIUpSIETCsl, U U3 HErO HaUMHAET pa3BUBAThCS TOJIOBHOM MO3T, a
W3 OCTaBIIEHCSA 4YacTU - CIHMHHOM Mo3r. Ha 3ToM cTaguy rojOBHOHM MO3I IPENCTaBIEH TPEMs
my3pIpsMH. Yke Ha 3 - 4-i1 Hemene BBIACISIIOTCS JIB€ OO0JacTH HEPBHOM TPYOKH: dopcaibHas
(KppUTOBHMIHAS TJIACTMHKA) M BEHTpajbHas (Oa3ainbHasi IUIACTHHKA). M3 KpbUIOBMIHOW MJIACTHHKU
pPa3BUBAIOTCSI YYBCTBUTEJIbHBIE W aCCOLMATUBHBIE AJIEMEHTH HEPBHOM CHUCTEMBI, W3 Oa3aJbHOM -
MOTOpHbIE. CTPYKTyphl INEPENHEr0 MO3ra y YE€JIOBEKa LEJIUKOM pa3BUBAIOTCA M3 KPBUIOBHIHOMN
IUTACTUHKH.
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Pyc. 1.1. MopMHpoBaHHe HepBHON TPYOKH 3apofbilua (Mexmy 3-it m 4-# He-
JEeMAMH 1I0CAE OTUIONCTBOPSHHA).

cAeBa — BUM CBEpPXy; CTIpaga — MofIepeyHbie paspessl; 1 — cMHHOMN Mo3r;
2 — M0ar; 3— HepeHas TpYOKa; 4 — Ccpe3 KaylaibHO, 5 — CPe3 pOCcTpansHo;
6 — HepBHag TUIACTMHKA; 7 — SKTOAepMa; 8 — Xopia; 9 — UeHTpPaRbHLIA
KaHan; 10 — Genoe pemecTeo; 11 — cepoe BEIKECTEO.

B Teuenue mepBbIX 2 Mec. OepeMeHHOCTH OOpa3yeTcs OCHOBHOM (CpeaHEeMO3roBOii) H3rHO
TOJIOBHOTO MO3ra: MEPEHUN MO3T U MPOMEKYTOUHBIM MO3T 3aruOArOTCsl BIIEPE U BHU3 MO TIPSIMBIM
yIJIOM K TPOJOJBHOM ocu HepBHOW TpyOku. [lozke ¢opmupyrorcs emie aBa u3ruba: MIEHHBIA U
MOCTOBOW. B 3TOT € nepuoj nepsblii ¥ TPETUH MO3TOBBIE ITY3bIPU PA3ACIAIOTCS JAONOIHUTEIBHBIMU
00po3/1aMy Ha BTOPUYHBIE MTy3BIPH, IPU 3TOM MOSBISIETCS 5 MO3TOBBIX Iy3bIpeii. M3 mepBoro my3bips
00pa3yroTcst 00JIbIIKE MTOJIYIIAPHUs TOJIOBHOIO MO3ra, U3 BTOPOIO - IPOMEXYTOUHBII MO3T, KOTOPBIH B
mpouecce pa3Butus aAuddepeHupyeTcss Ha TalaMyc W rumnotanamyc. M3 ocraBmmxcs my3bipeit
(bopMUPYIOTCS MO3TOBOM CTBOJ M MO3Ke4OK. B Teuenne 5 - 10-it Hemenu pa3BUTH HAYMHACTCS POCT U
muddepeHIMpOoBKa KOHEYHOTO MO3ra: 00pa3yroTcsl KOpa U MOJAKOPKOBBIE CTPYKTYphl. Ha sToit cTanuu
Pa3BUTHS TOSBISIOTCS MO3TOBBIC 00OJOYKH, (HDOPMHUPYIOTCS TaHTIUU HEPBHOW mepudepudeckon
BEreTaTUBHOM CHUCTEMBI, BEIIECTBO KOPBl HaAmo4eyHHMKOB. CHHHHOM MO3r mpHOOpeTaeT
OKOHYATeJIbHOE CTPOCHHUE.

B cnenyromue 10 - 20 Hen. GepeMEeHHOCTH 3aBepliaeTcs GOpMUPOBAHKE BCEX OTAEIOB FOJIOBHOTO
Mo3ra, uaeT npomecc ITu(PepeHITUPOBKH MO3TOBBIX CTPYKTYpP, KOTOPBIM 3aKaHUYUBACTCS TOJIBKO C
HACTyIUIeHHeM mosoBo3penoctu (puc. 1.2). Ilomymapus craHOBSITCS camMoi OONBIION YacThiO
TOJIOBHOTO Mo3ra. Brwimensitorcst ocHOBHBIE noyiu (JIOOHAs, TEMEHHas, BUCOYHAS M 3aThLJIOYHAS),
0o0pa3yroTcsi W3BWIMHBI M OOpo3[pl OONBIIUMX TMOdylIapuid. B cnuHHOM Mo3re B IIEHHOM U
MOSICHUYHOM OT/eNIax (POPMUPYIOTCS YTOJIIEHUS, CBS3aHHBIE C HMHHEPBAIMEH COOTBETCTBYIOIIMX
nosicoB  koHeyHocTed. OKOHuUaTeNbHBIM BUJ MpUOOpeTaeT Mo3kedok. B mocnenHue Mecsibl
OepeMEeHHOCTH HAaYMHAETCS MUENHUHU3AIMS (TOKPHITHE HEPBHBIX BOJOKOH CIENUAIbHBIMU UYEXJIAMH)
HEPBHBIX BOJIOKOH, KOTOpasi 3aKaHYMBAECTCS YK€ ITOCIIE POXKICHHUS.
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Puc. 1.2. DopMuposaHne Mo3ra pebeHxa BO BpeMs BHYTPHYTPOGHOTO pa3BH-

THS. .
a — 25 nHeit; 6 — 35 aneit; e — 40 mHed; 2 — 50 aHe#; 3 — 100 gueH; ¢ —
5 Mec; # — 6 Mec; 3 — 7 Mec; u — 8 mec; k — 9 mec; | — Kopa OCTpOBKS;

2 — ¢poHTanbHan AoNs; 3 — TEMEHHAA ROAA, 4 — 3aTRUIOUHAA gond; 5 —
BHCOMHASA JOMA.

['070BHON ¥ CHHMHHOM MO3I MOKPBHITHI TpeMsi O0OJOYKAMM: TBEPAOW, MAYTUHHOW U MSTKOH.
['0710BHOI MO3r 3aKiIO4YEH B YEPENHYI0 KOPOOKY, a CIHMHHOW MO3r - B I103BOHOYHBIM KaHaJl.
CooTBeTcTBYIOIIME HEPBbI (CHMHHOMO3roBble M uepenHble) nokupaoT L[[HC uyepe3 cneuumanbHble
OTBEPCTUS B KOCTSIX.

B mnpouecce >MOpHOHANBHOrO pa3BUTUS TOJOBHOIO MO3ra IOJOCTH MO3TOBBIX Iy3bIpei
BUJIOU3MEHSIOTCS M MPEBPALLAIOTCS B CUCTEMY MO3TOBBIX JKEIYJIOUYKOB, KOTOPBIE COXPAHSIOT CBSI3b C
HOJIOCTHIO CIMHHOMO3IOBOTO KaHasa. LleHTpaibHble MOI0CTH OOJIBIINX MONYIIApUNA FOJIOBHOTO MO3ra
00pa3yloT OOKOBBIE KEIyJOYKH JOBOJBHO CIIOKHOW (opmbl. VX mMapHbIe YacTH HWMEIOT B CBOEM
COCTaBe IEpEeJHHE pora, KOTOPble HAXOAATCA B JIOOHBIX JOJAX, 3aJHME pPOra, HaxOJIIUecs B
3aTbUIOYHBIX [JOJIIX, U HIDKHHUE pPOra, PacIoyIOKEHHbIE B BHCOYHBIX J0JIsIX. BOKOBBIE »Kelmyaouku
COEIUHSAIOTCA C TOJOCTBIO IMPOMEXYTOUHOTO Mo3ra, koropas ssisercsa III sxemynoukom. Yepes
cnenuanbHbii nporok (cunbBueB Bogornposon) III xkemynouek coenunsiercss ¢ IV xkemynoukom; IV
Kelryouek o0pas3yeT MOJOCTh 33JHEr0 MO3ra U MEepeXOAUT B CIMHHOMO3roBoW kaHai. Ha GOKoBBIX
creHkax IV xenynodka Haxonmarcs oTBepcTHs JIFOIMIKM, a HA BEpXHEN CTEHKE - OTBepcTHe MaxkaHau.
bnaronaps 3TUM OTBEPCTHSAM MOJOCTH KETYAOUYKOB COOOIIAETCS € MOANAYTUHHBIM MPOCTPAHCTBOM.
KunkocTs, 3anoaHsIONIIast KEIYJOYKA FOJJOBHOIO MO3Ta, Ha3bIBaeTCs SHAOIMMGON 1 obpaszyercs u3
kpoBHU. [Iporecc oOpa3oBaHUs SHAOIUMOBI MPOTEKAET B CIEUUAIBHBIX CIUIETEHHSIX KPOBEHOCHBIX
COCYZIOB, (OHU Ha3bIBAIOTCS XOPOUIATbHBIMU CIUIETEHUSIMH). Takue CIJIETEHNUs HaXOATCS B OJOCTAX
III 1 IV MO3roBBIX KEIIYI0YKOB.

Cocyasbl 1oJIOBHOr0 M03ra. ['0J0BHOM MO3r 4eloBeKa OYeHb WHTEHCHUBHO CHA0KaeTCsi KPOBBIO.
3TO CBSA3aHO, MPEXk/IE BCEro, C TEM, UTO HEpBHAs TKaHb OJIHA U3 Hanbosee paboTOCIIOCOOHBIX B HAIlIEM
opranusme. Jlake HOUbIO, KOTJa Mbl OTAbIXaeM OT JHEBHOW pabOThl, Hall MO3T MPOJOJIKAET
UHTEHCUBHO paboTath (MogpobHee cM. pazaen «AKTHUBHPYIOLIHE CUCTEMbI Mo3ray). KpoBocHabxeHnue
TOJIOBHOT'O MO3Ta MPOUCXOJUT MO cleayromel cxeme. ['0I0BHOM MO3r cHa0XaeTcs KpOBbIO 10 ABYM
napaM OCHOBHBIX KPOBEHOCHBIX COCYJIOB: OOILIMM COHHBIM apTepHsIM, KOTOpbIE MPOXOJAT B 00JacTH
e ¥ WX IyJbCcalus JIETKO MPOIIYNBIBAETCS, W Iape MO3BOHOYHBIX apTEepUil, 3aKIIIOUEHHBIX B
JaTepajbHBIX YacTSAX MO3BOHOYHOTO cTojba (cM. mpuioxenue 2). Ilocme TOoro kak mo3BOHOYHBIE
apTepun TMOKHUIAIOT MIEHHBIN TMOCIEIHUNA TO3BOHOK, OHHM CIIMBAIOTCS B OJHY Oa3zalibHYIO apTepHIo,
KOTOpasi MPOXO/UT B CIIEIUAIbHON JIO)KOMHE HAa OCHOBaHUM MocTa. Ha ocHOBaHMM MO3ra B pe3yJbTare
CIMSIHMSI TIEPEYUCIIEHHBIX apTepuil oOpas3yeTcsi KOJbLEBOM KpOBEHOCHBIM cocya. OT Hero
KPOBEHOCHBIE COCYIbl (apTepuu) BeepooOpa3HO OXBATHIBAIOT BEChb MO3T, BKJIIOYas OOJbIINE
MOJTYLIapHSL.

Beno3Hast kpoBb cOOMpaeTcs B CleUalIbHBIEC JaKyHbl U MOKHAAET Mpeaesbl TOJIOBHOIO MO3Ta Mo
ApeMHbIM BeHaM. KpOBEHOCHBIE COCYIbl TOJIOBHOTO MO3ra BMOHTHPOBAHBI B MSTKYIO MO3TOBYIO
00o1ouky. Cocysibl MHOTOKPaTHO BETBATCS U B BUJE TOHKMX KalWUIIPOB MPOHUKAIOT B MO3TOBYIO
TKaHb.

["0;10BHON MO3r yelloBeKa HaJeXHO 3aIMIIEH OT NPOHMKHOBEHHS MH(EKIMHA TaKk Ha3bIBA€MbIM
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eemamosHyepanuieckum oOapvepom. ITOT Oapbep (GOpMHpYeTCs YKe B TEpBYIO TPETh CpOKa
OCpEeMEHHOCTH M BKJIIOYAET B ce0s TPH MO3TOBbIE 00OJOUYKHM (camas BHEUIHSS - TBEpJas, 3aTeM
NayTHHHAs M MsTKasg, KOTopas NPUJICKUT K TMOBEPXHOCTH MO3ra, B HEHl HaXOAATCS KPOBEHOCHBIC
COCY/IbI) U CTEHKH KPOBEHOCHBIX KaIMMJIIIPOB MO3Ta. JIpyrol COCTaBISIONICH YacThIO ATOTO Oaphepa
SBIISIIOTCS TJI00AbHBIE 000JI0YKH BOKPYT KPOBEHOCHBIX COCYZIOB, 00pa30BaHHBIE OTPOCTKAMHU KIIETOK
iy, OTaenbHble MeMOpaHbl KJIETOK IVIMM TECHO IMPHWJIETarT JAPYr K Jpyry, CO3/aBas ILEJIEBbIE
KOHTAKThI MEXTy COOOH.

B rosnoBHOoM Mo3re ecTthb y4acTku, rae remartosHuedanuueckuil 6apbep OTCYTCTBYET. DTO paioH
runoranamyca, noioctb Il xemynouka (cyOpopHUKaNbHBIA opraH) U mojocth [V xemymouka (area
postrema). 31mech CTEHKH KPOBEHOCHBIX COCYIOB HMMEIOT CIEHHalIbHble MecTa (TaK Ha3bIBaeMBbIN
(dbeHecTpupOBaHHBIN, T. €. IPOABIPSABICHHBIHN, STUTEIHH COCYA0B), B KOTOPBIX U3 HEHPOHOB I'OJIOBHOTO
MO3ra B KpPOBEHOCHOE PYyCJIO BBIOPAchIBAIOTCS TOPMOHBI M UX IpenuiecTBeHHUKH. [lonpobHee 3TH
IpoIecChl OyAYT paCCMOTPEHBI B TJI. 5.

Takum oOpa3oM, ¢ MOMeHTa 3auyaTus (CIUsSHHE SHIEKIETKH CO CIIEPMATO30UJOM) HAYMHAETCS
pa3BuTHE peOeHKa. 3a 3TO BpeMs, KOTOpOE 3aHMMAET IOYTH JIBa JIECATKA JIET, pa3BUTHE YelOBEKa
MIPOXOAMUT HECKOJIBKO 3TaroB (Tadu. 1.1).

Tabauya 1.1 Craguu pa3BuTus peOeHKa

Ilepuoowvt Cmaouu Bospacm
BuytpuyrpobHoro daza IlepBbie 3 Mec. OepeMEHHOCTH.
pa3BuTHUA («yTpoOHOE [3MOPHOHANIBHOIO
JIETCTBOY) pa3BUTHUSA
daza 1uraneHTHOrO|3- 9 Mec. OepeMeHHOCTH
pa3BUTHUA
HoBopoxaennoctu Jdo 18-24 ngHeii ¢ MoOMeHTa
POXKICHUS
BcekapminBanus rpyasto |['pyaHoi, i |Jlo 1 rona ¢ MOMEHTa pOXKIACHUS
MIAJIINN SICeNbHBIN,
BO3pacT
MosouHbIX 3y00B IIpeamKoabHbIN Ot 1 roga no 4 ner
BO3pacT
JlomKOIbHBIN Ot 4 no 7 ner
BO3pacT
OTtpouecTBa Munanmui Ot 7 no 11-12 ner
IIKOJIBHBIA BO3pacCT
ITonoBoro co3zpeBanust  |Cpennuit mkonpHbl|OT 11-12 10 14-16 ner. Ot 13-15
BO3pacT 1o 17-18 ner

Bonpocsl

1. Dranbl pa3BUTHUS LIEHTPAIBHON HEPBHOMN CHCTEMBI YEJIOBEKA.

2. Ilepuopl pa3BUTHS HEPBHOW CUCTEMBI PEOCHKA.

3. Yro cocraBmsieT rematodHIeannuecknii 6aprep?

4. I3 kako# 4acTH HEPBHOM TPYOKH pa3BUBAIOTCS] CEHCOPHBIE U MOTOPHBIE AJIEMEHTHI LIEHTPAIbHOM
HEPBHOM CUCTEMBI?

5. Cxema KpOBOCHA0KEHHsI TOJIOBHOTO MO3Ta.

Jlutreparypa
Konosanos A. H., brunkos C. M., Ilyyuno M. B. Atnac nelipoxupyprudeckoit anatomun. M., 1990.
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Mopenkos 3. J]. Mopdonorust mosra yenoBeka. M.: 31-Bo Mock. yH-Ta, 1978.
Onenes C. H. PazBuBarontuiics mo3r. JI., 1979.

Cagenves C. J[. Ctepeockonuueckuii atnac mo3ra yenoeka. M.: Area XVII, 1996.
Llaoellxc., @opo 1. OcuoBbl HeBpodoruu. M., 1976.

I'naBa 2

KNETKA - OCHOBHAA EOUHULIA HEPBHOW TKAHU

["0J10BHOH MO3T 4YeloBeKa COCTOMT M3 OIPOMHOTO KOJIMYECTBAa Pa3HOOOpPa3HbIX KieToK. Kierka-
OCHOBHasl €IMHMIIA OHOJOrHMYecKoro opranusma. Hambosee mpocTo OpraHM30BaHHBIE KUBOTHBIC
MOTYT UMETh BCEro OJHy KJETKY. CII0KHBIE OPraHU3MbI COCTOSIT U3 MHPHUAJOB KIETOK M SIBISIOTCS,
TakuM O0Opa3oM, MHOIOKJIETOUYHbIMH. HO BO Bcex ATHX clydasx eAUHHIEH OHOJIOrHYecKOro
OpraHm3Ma ocTaeTcs KieTka. KileTku pa3HbIX OpraHU3MOB - OT YEJIOBEKa JI0 aMeObl - YCTPOSHBI OYCHb,
noxoxe (puc. 2.1). Kierka okpyxeHa memOparot, KOTOpasi OTASISAET IUTOIUIa3My OT OKPYKaroIICH
cpenbl. LleHTpanbHOE MECTO B KJIETKE 3aHUMAET [P0, B KOTOPOM HAXOAMTCS T€HETUUYECKHI armapar,
XPaHALIUH T'eHEeTUYEeCKU KOJ CTPOEHHUsI BCEro Haiero opranusma. Ho kaxjgas xieTka UCIOJIb3yeT B
CBOEH KU3HENEITEIIbHOCTH TOJIBKO HE3HAUUTEIBHYIO YacTh 3TOT0 Koja. Kpome simpa, B nuroruiazme
HAXOJHUTCS MHOro Apyrux opraHemn (wactun). Cpeau HUX OJHOM M3 CAMbIX BaXKHBIX SIBISIETCS
9HOONNAZMAMUYECKUL PemuKyIyM, COCTaBICHHBIA HM3 MHOTOYHUCIECHHBIX MeMOpaH, Ha KOTOPBIX
3aKpeIIeHO MHOXECTBO pubocom. Ha pubocomax mpoucxoaut cOopka MoseKyn Oemka U3 OTAETbHBIX
aMUHOKHCIIOT [0 MpPOrpaMMe TEeHETHYeCKOoro kojaa. YacTe 5HIOMIA3MaTUYECKOTO PETUKYIyMa
npencTaBieHa annapamom 1 onvodcu (CTONKU IBOMHBIX MeMOpaH, MIOTHO MPHIIEKAIIUX IPYTr K
npyry). Takum o0pa3oMm, SHIOIIA3MATUYECKUH PETHKYIyM - 3TO CBoecoOpasHas ¢adpuka,
OCHAIIIEHHAs] BCEM HEOOXOIUMBIM JJIsi IPOU3BOCTBA OENKOBBIX MOJIEKYI. JIpyruMu oYeHb BaKHBIMU
OpraHe/UlaMHM KJIETKU SIBJISIFOTCSL MumoxoHOpuu, Onarojapsi AESTEbHOCTH KOTOPBIX B KIIETKE
MOCTOSIHHO ~ TOJJICp)KUBaeTCsl  HeoOxoammoe konumuectBO AT®D  (ageHo3uHTpHdOChaTa) -
YHUBEPCAITBHOTO «TOPIOYETOY KIIETKH.

Heiipon, sBusromuiics CTPYKTYpHOM OCHOBHOM €IMHUIIEH HEPBHOM TKaHH, HMEET BCE
MIEPEYUCIICHHBIC BBIIIE CTPYKTYpbl. BMecTe ¢ TeM HEHpOH MpeaHa3HaueH MPHUPOIOH Ui 00pabOTKH
uH(pOpMaIlMd U B CBSI3U C 3TUM UMEET ONpEeICHHbIE 0COOEHHOCTH, KOTOpPhIe OMOJOTH HAa3bIBAIOT
crienpanu3anueil. Beimie OblT omricad camblii 00K TIJIaH CTpoeHus kieTku. Ha camoMm nene nro6as
KJIETKa HAIller0 OpraHu3Ma IMPHUCIOCOoOIeHa MPUPOAON MM BBIMOIHEHUS CTPOTO OIpe/IeJIeHHOH,
CrienMaau3upoBaHHoN (yHKIUKU. Hanpumep, KIETKU, COCTABIISIONINE CEPACUYHYIO MBIIIIY, 00IagatoT
CIIOCOOHOCTBIO COKpAIaThCs, a KIETKM KOXH 3allUIIal0T Hall OpPTaHu3M OT MPOHHUKHOBEHUS
MHUKPOOPTaHU3MOB.
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Puc. 2.1. Touknit cpe3 «o6oGeHHoM» KIeTKH.

1 — LEHTPHONB; 2 — 3HAONAAIMATHYECKUH PETHKYAYM; 3 — MMTOXOHAPHA,
4 — nmnasMaTHueckas MembBpaHa; 5 — umrosonb; 6 — amnapart loabnkm;
7 — BonokHa uMTocKeneTa; 8 — Anpo; 9 — JAHIOCOMA.

r7insi-MOP®OJIOMNA U @YHKLINA

['onoBHOI MO3r 4enoBeKa COCTOUT M3 COTEH MMJUIMAPAOB KJIETOK, NMPUYEM HEPBHBIE KIETKU
(HEHpOHBI) HE COCTABIAIOT OOJBIIMHCTBO. bousblmas 4YacTh oObeMa HEPBHOW TKaHU (IO ho B
HEKOTOPBIX 00JIACTSAX MO3ra) 3aHsATa KJIeTKaMu 2iuu (0T rped. CKieuBaTh). Jlemo B TOM, 4TO HEUpPOH
BBITIOJHSET B HAllEeM OPraHU3MeE TMTaHCKYIO0 OY€Hb TOHKYIO U TPYIHYIO paboTy, ISl 4ero HEOXOIUMO
OCBOOOJIUTh TaKyl KIETKY OT OyIHUYHOW JeATEJbHOCTH, CBSI3aHHOM C NHMTAHUEM, yJaJICHHEM
[IJIAKOB, 3al[UTOM OT MEXaHUYECKUX MOBPEXKACHUW U T.J. — OTO OOEecmeuynBaeTcss IPYTUMH,
00CTYUBAIOUIMMH KJIETKaMH, T.€. KJIeTKaMu U (puc. 2.2.). B roJoBHOM MO3re BBIIEISIOTCS TPU
TUIA KJIETOK TJIUK: MUKPOTJIMIO, OJMTOJSHIPOTIIUIO U aCTPOTIINIO, KaXKAas U3 KOTOPhIX 0OecreunBaeT
TOJIbKO €W mpeHa3HaueHHYI0 (yHKuuio. KieTku MUKporiuu y4acTBYT B OOpa3oBaHMHM MO3TOBBIX
000J10Y€K, OJIUTOACHIPOIIMHU — B 00pa3oBaHUMU 000J0YEK (MHJIEMHOBX YEXJIOB) BOKPYI OTIEIbHBIX
OTPOCTKOB HEPBHBIX KJIETOK. MHETMHOBBIE OOOJIOYKU BOKPYI Nepu(epuuecKruX HEPBHBIX BOJIOKOH
00pa3yroTcsl CHeNHaNbHBIMU THUAIBHBIMU KIETKAMU — IIIBAHHOBCKUMHU KIIETKaMU. ACTPOIUTHI
HaXOJATCSl BOKPYI HEHPOHOB, 0OecreunBas UX MEXaHUYECKYIO 3alUTy, a KPOME TOro, JOCTaBJISIOT B
HEHpOH NUTaTeNbHblE BellecTBAa M yOuWparoT mutaku. KieTku r1iumu o0ecreuynBaloT —TaKxke
ANEKTUYECKYIOU30JALMIO  OTACIBHBIX HEMPOHOB OT BO3ACHCTBUSA JAPYIMX HEHPOHOB. BaxHO
0COOEHHOCTBIO KJIETOK TJIMM SIBJISIETCS TO, YTO B OTJIMYUHU OT HEWPOHOB OHU COXPAHSAIOT CIIOCOOHOCTH
JENUTbCA Ha TPOTSHDKEHUU BCEH CBOEW KHU3HU. OTO JENEHUWE B HEKOTOPBIX ClydasX MPUBOJIUT K
ONyXOJIEBBIM  3a00JIEBaHUSAM TOJIOBHOIO MO3ra 4YejoBeka. HepBHas KieTka  HACTOJBKO
CHelualn3upoBaHa, YTo yTepsiia cliocOOHOCTh K JiesieHnt0. Takum oOpa3oM, HEHPOHBI HAIIET0 MO3Ta,
OJTHaXX/Ibl 00Pa30BaBIINCH U3 KJIETOK-IIPE/IIECTBEHHUKOB (HEHpOoOIacTOB), )KUBYT C HAMH BCIO Hallly
*KU3Hb. Ha »TOM JuIMTENBHOM TyTH MbI TOJBKO TepseM HEHPOHbI HAIEro MO3ra.
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Puc. 2.2. THIIEI KNeTOK TAHK TONOBHOIO MO3Fa.

I -~ HeitpoH; 2 — nepHHEBPATBHBIN OMHIOASHAPOLINT; 3 — ONTWIrONeHAPOLHT
B GestoM sewiecTse; 4 — GUOGPOIHLIA acTpounT; 5 — KPOBEHOCHHIH COCYA;
6 — [POTOIIAIMATHYECKHIE ACTPOLIMT.

HEWPOH

Helipon sBisieTcsl TIIaBHOW KJIETKOM LEHTPAIbHOW HEPBHOW cuUCTeMbl. DOpMBI HEMPOHOB
Ype3BbIYAHO MHOTO00pa3HbI, HO OCHOBHBIE YaCTH HEU3MEHHBI y BCEX TUIOB HelipoHoB. Heilipon
COCTOMT W3 CIEAYIOIIMUX YacTei: comsl (Te€na) U MHOTOYMCIEHHBIX Pa3BETBIEHHBIX OTPOCTKOB. Y
Ka)XIOro HEHpoHa €cTh JBa THMA OTPOCTKOB: AKCOH, TIO KOTOPOMY BO30YXJEHHE MepenaeTcss OT
HEHWpOHA K JIPyroMy HEWpPOHY, U MHOTOYHCIICHHBbIE OeHOpumsl (OT Tped. JIEPEBO), Ha KOTOPHIX
3aKaHUMBAIOTCA cuHancamu (OT Tped. KOHTAKT) aKCOHBI OT JAPYruxX HehpoHoB. HelpoHn mpoBomuT
BO30Y)KJICHHE TOJIBKO OT JICHJPUTA K aKCOHY.

OcHOBHBIM  CBOUCMBOM HEUPOHA ABNAEMCSA CHOCOOHOCMb  8030)cO0amMbCsl  (2eHepuposamsy
NeKMpU4ecKUull. UMNYIvbc) U nepeoasams (Nposooums) 2mo 6030)coeHue K Opyeum HeupoHaMm,
MBIUUEYUHBIM, JHCENE3UCTBIM U OPYUM KIeMKaM.

Ha puc. 2.3 nokazana cxema HEHpOHa, Ha KOTOPOM JIETKO MPOCIJICKUBAIOTCS €0 OCHOBHBIC YaCTH.

HelipoHbl pa3HBIX OT/IEJIOB MO3Ta BBINOJHSIOT O4€Hb pa3HOOOpa3Hyl paboTy, U B COOTBETCTBUU C
5TuM (¢GopMa HEHPOHOB M3 pa3HBIX YacTell TOJOBHOIO MO3ra Takke MHorooOpasHa (puc. 2.4).
HeiipoHbl, pacrionoKeHHbIE Ha BBIXOJE HEUPOHHOM CETU KAaKOW-TO CTPYKTYpPbl, UMEIOT JUIMHHBIN
aKCOH, M0 KOTOPOMY BO30YXKJICHHE MOKHUIACT JaHHYIO MO3TOBYIO CTPYKTypy. Hampumep, HEeHpOHBI
JIBUTATETFHOM KOPBI TOJIOBHOTO MO3ra, TaK Ha3blBaeMble MHpaMuabsl bera (Ha3BaHHBIE B YECTh
kueBckoro aHatoma b. bema, BnepBble ux omnucasuiero B cepeauHe XIX Beka), UMEIOT y yeloBeKa
AKCOH OKOJIO 1 M, OH COEMHSIET JABUTATENbHYIO KOPY OOJBIIMX MOMYIIAPUN ¢ CETMEHTaMH CITUHHOTO
Mo3sra. [To aToMy akCoHy TIepeatoTcsl «IBUTATEIbHBIE KOMaH/IbI», HAIPUMEP «IIOLIEBEIUTh MalbllaMU
Hormy». Kak Bo30yxkmaercs HeilpoH? OCHOBHas pojb B 3TOM MpoIlecce MPUHAANISKUT MeMOpaHe,
KOTOPAsIOTIIESAET MUTOIIa3My KJIETKH OT OKpYyKaromieil cpeapl. MeMOpaHa HeipoHa, Kak U JIFOOOH
JIPYTO# KIIETKH, YCTPOCHA OYEeHb CII0KHO. B cBOell OCHOBE BCE M3BECTHBIE OMOIOTHUECKHE MEMOPAHBI
UMEIOT OJIHOOOpa3HOe CTpoeHue (puc. 2.5): cioi MOJIeKyn Oeika, 3aTeM CIIOH MOJEKYJ JUIUIOB U
elle OJUH CJIOW MoJiekyn Oenka. Bes 3Ta KOHCTpYKIHSI HallOMUHAeT JBa OyTepOpoda, CIOXKEHHBIX
MacjoM JApyr K apyry. TommuHa Takoir MmemOpanbl cocTaiseT 7 - 11 aM. UToOsl mpencTaBuTh 3TH
pa3Mepbl, BOOOpa3uTe, 4TO TOJIIMHA Balllero Bojioca yMeHbImuaachk B 10 TeIc. pas. B Takyio MeMOpany
BCTPOCHBI pa3zHooOpaszHbie YacTHIbl. OJHW W3 HUX SBISIOTCS YacTUIIAMH O€lKa W MPOHHU3BIBAIOT
MeMOpaHy HAacCKBO3b (MHTETpaJIbHBIE OENKH), OHH 00pa3yroT MecTa MPOXOXKIACHHS ISl PsAa WOHOB:
HaTpus, Kajus, Kalblidsd, XJopa. OTO TaK Ha3bIBa€Mble UOHHble KaHalvl. Jlpyrue YacTHIIbI
MPUKPETIJICHBI Ha BHEITHEH TTOBEPXHOCTH MEMOPAHBI U COCTOAT HE TOJILKO U3 MOJIEKYI Oelka, HO U U3
MOJINCAXapUAOB. DTO peyenmopuvl IUIsl MOJIEKYJ OHOJIOTMYECKM AaKTHBHBIX BEIECTB, HaIpUMep
MEIUaTOpOB, TOPMOHOB M JAp. Yacro B coCTaB pelenTtopa, KPOME MecTa sl CBS3bIBaHUSA
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cneun(ruyeckoi MOJIEKYIbI, BXOJUT U HOHHBIN KaHaJ.

Puc, 2.3, Cxema Heifpoua.

| — mewmpur; 2 — wnmukwH; 3 ~ Teno HeMpoHa; 4 — HeHAPHT; 5 —
AKCOHHBIN XOMMHK; 6 — akcoH; 7 — CUHATTHYEcKAs IHeNs; § — OKOHYaHMe
aKCOHa; 9 — MOCTCHHANMTHYECKHH HeHpoH.

Puc. 2.4. HelipoHRL pasnaibiX CTPYKTYP [OMOBHOTO MO3Ta.

1 — kneTka-3epHo; 2 — AROAHAA MTHPAMINA THINOKAMIIA; 3 — THPAMEANAA
Knetka; 4 — xuetka [lypkuube; 5 — Gonmbluag Knetka petmkyaapoi
dopMaLny; 6 — HelipoH Tartamyca.

Puc. 2.5. CxeMa cTpoeHHA GuoNorvyeckoil MeMopaHsl.
1 — nunuaz; 2 — MHTerpansHele Seky; 3 — nepHdepudeckue Genky; 4 —
TARKOTIPOTEHARL. YHCA0 NOAAPHBIX <IOA0BOK» GoCHOTHNIMIOE TIPHOTUIK-
TensHo B 10 pa3 Gonbwie YKCNTA MONEKYT HHTerpalbHeX HeAKoB.

['maBHYIO posih B BO30OY)K/ICHHH HEHMpPOHA UTPAIOT HOHHBIE KAaHAJIBI MEMOPAHBI. DTH KaHAJIBI OBIBAIOT

ABYX BHUIOB: OJHU pa60Ta10T INOCTOAHHO W OTKA4YMWBAIOT U3 HeﬁpOHa HWOHBI HATPHUA U HAKAYHUBAKOT B
OUTOILIa3MY MOHBI KaJlus. Bnaroz(apﬂ pa60Te 9THUX KaHaJIOB (I/IX Ha3bIBAKOT CIIC HACOCHbIMU KAHAIAMU
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WIA UOHHbIM HACOCOM), TIOCTOSIHHO TOTPEOJISIOMMX SHEPrHi0, B KIETKE CO3JaeTCs Pa3HOCTb
KOHIIEHTpAlluii HOHOB: BHYTPHU KJIETKM KOHLEHTpalUs MOHOB Kaus nNpuMepHO B 30 pa3 mpeBbIIAET
WX KOHIICHTPAIIMIO BHE KJIETKH, TOTJa KaK KOHIICHTPAIUs HOHOB HATPH B KIETKE OYCeHb HEOObIIAs -
npumepHo B 50 pa3 MeHbIIE, yeM CHapyXHu KiaeTku. CBOMCTBO MeMOpaHbI MMOCTOSIHHO MOAICPKUBATH
Pa3HOCTh MOHHBIX KOHILICHTPALMW MEXAY LMTOILIa3MOM M OKPYKAIOLICH CpPEelAod XapaKTEpHO HE
TOJIBKO JUIsI HEPBHOM, HO M JUIs JIIOOOM KJIETKH opraHu3Ma. B pe3ynbraTe MEXIy LUTOIIIA3MON U
BHEIIHEW cpenoil Ha MeMOpaHe KJIETKHM BO3HUKAET MOTEHLUMAT: YUMONIA3MA KAeMKU 3aApPAHCaAemcs
ompuyamenvbHo Ha enudury okoao 70mB omuocumenvro enewnell cpedvl Kiemxu. I3MEpUTH 3TOT
NOTEHIMAT MOXHO B Ja0OpaTOpUU CTEKJISIHHBIM 3JIEKTPOJOM, €CIIU B KJIETKY BBECTH OYCHb TOHKYIO
(MeHble 1 MKM) CTEKJIIHHYIO TPYOOUKY, 3aIIOJIHEHHYIO pacTBOPOM coiu. CTEKIIO B TAKOM 3JIEKTPOE
UIPaeT poJib XOPOULIEr0 H30JSTOpa, a PacTBOP COJIM - IPOBOAHMKA. OJEKTPOJ COEAMHSIOT C
YCUJIUTEJIEM 3JIEKTPUYECKUX CUTHAJIOB M Ha dKpaHe ocuuuiorpada perucTpupyroT 3TOT MOTEHIUAIL.
OkxkasbiBaercs, oTeHuMan nopsaaka - 70 MB coxpansiercs B OTCYTCTBUE HOHOB HAaTpusl, HO 3aBUCHUT OT
KOHLIEHTpAllul MUOHOB Kaiud. /[pyrumu cioBamu, B CO3/1aHUM 3TOTO IOTEHLHAIA y4aCTBYIOT TOJBKO
WOHBI KaJlus, B CBS3U, C UEM 3TOT MOTEHIMAJI MOIY4YHJI Ha3BaHUE «KaJIMEBbIN MTOTEHLIMAJ IOKOS», WIH
MPOCTO «nomenyuanl nokosy. Takum oOpa3zoM, 3TO MOTEHIMAN JTIO00M MOKOALICHCS KIETKHU HAIEro
opraHusma, B TOM YUCJIE U HEUPOHA.

BO3BYX[EHNE HENPOHA

Heiipon B oTnuume oT Ipyrux KJIETOK CHOCOOEH BO30YkHIaThcs. [100 6030ydicoenuem HelipoHa
NOHUMAIOM  2eHepayuro HeupoHom nomenyuana oOeucmeus. OCHOBHAs poOjb B BO30OYXKICHUH
MPUHAJUJICKUT JPYroMy THUITY HOHHBIX KaHAJIOB, IPU OTKPBITUU KOTOPBIX MOHBI HATPUS YCTPEMIISIOTCS
B KiIeTKy. HamomuuM, 4to Onaromapst NMOCTOSHHOW paboTe HACOCHBIX KaHAJOB KOHIEHTpAIHS
HATPUEBBIX MOHOB BHE KIETKU mpumepHO B 50 pa3 Oombliie, yeM B KIETKE, MO3TOMY MPU OTKPHITHH
HAaTPUEBBIX KAHAJIOB MOHBI HATPUS YCTPEMIISIOTCS B KJIETKY, @ HOHBI KaJIMsI Y€pe3 OTKPBITHIC KAIHEBBIC
KaHaJbl HAYMHAIOT BBIXOAUTH U3 KIETKU. /)i KaXX10ro TUIIAa MOHOB - HATPUS U KaJlUs - UMEETCs CBOU
COOCTBEHHBIM THI HOHHOTO KaHama. JIBM)KEHHE HWOHOB IO JTHUM KaHaJIaM MPOUCXOJUT TIO
KOHIIEHTPAIIMOHHBIM TPaJIM€HTaM, T.€. U3 MECTa BBICOKOW KOHIICHTpPAIMd B MECTO C OoJiee HHU3KOI
KOHIIEHTpaLHEH.

OTBeTUM Ha BOMNPOC: KaK MOHHBIE KaHAJIBI OTKPBIBAIOTCS U 3aKpbiBatoTcs? B mokosiemcs HeilpoHe
HAaTpPUEBbIE KaHAJIbl MEMOpaHBI 3aKphITHI M Ha MeMOpaHe, Kak 3TO YK€ OMNHUCHIBAIOCH BHIIIE,
perucTpupyercs NOTeHUuan IMokos mnopsaka-70 mMB (oTpunarenbHOCT, B 1uTomiasme). Eciu
MOTEHLIMal MEMOpaHBbI 1eNO0JIIpU30BaTh (YMEHBUINTH NOJSPU3ALMI0 MeMOpaHbl) mpuMepHo Ha 10 MB,
HATPUEBbIN MOHHBIN KaHal OTKphIBaeTcs (puc. 2.6). JlelicTBUTENBHO, B KaHANIE UMEETCsl CBOeOOpa3Hast
3aCJIOHKa, KOTOpasi pearupyeT Ha MOTEHIMAT MEMOpaHbI, OTKPBIBAsh 3TOT KaHal MPH JTOCTHKCHUH
MOTEHIIMaNa ONpeIeIeHHON BeTuYuHbI. Takol KaHal Ha3bIBACTCs nomenyuanzasucumovim. Kak ToIbKo
KaHaJl OTKPBIBACTCS, B IIUTOIJIA3MY HEHPOHA YCTPEMIIIOTCS M3 MEXKKIETOUHOU Cpe/ibl MOHBI HATpUs,
KOTOpBIX TaMm npuMmepHo B 50 pa3 Oounblie, yeM B IUTOIUIa3Me. Takoe JBM)KEHHE MOHOB SIBISETCS
CIIEICTBUEM TIPOCTOrO0  (PU3MYECKOrO0 3aKOHA: HOHBI JBMXKYTCS IO KOHLEHTPAlMOHHOMY
rpagueHTy. Takum o0Opa3oM, B HEHPOH MOCTYMAIOT HOHBI HATPUs, OHH 3apsSHKEHBI MOJOKUTEIHHO.
Hpyrumu cnoBaMu, yepe3 MeMOpaHy OyleT MpoTeKaTh BXOJISIINM TOK HOHOB HATPHsl, KOTOPBIA OyAeT
CMelIaTh MOTEHIMal MeMOpaHbl B CTOPOHY Odenoisdpuzayuu, T. €. YMEHBIIATh MOJSPHU3AIUIO
MeMOpanbl. Yem OoJibllle HIOHOB HATpUs BOMAET B IIUTOIUIA3My HEMpoOHa, TeM OOJbIle ero MeMOpaHa
nenonsipusyercs. [loTteHnman Ha MeMOpaHe OyaeT YBETUYMBATHCS, OTKpbIBas Bce Oosbliee
KOJIMUECTBO HAaTPHUEBBIX KaHaoB. Ho 3TOoT moteHuuman Oyaer pactu He OECKOHEYHO, a TOJIbKO /10 TeX
1op, MOKa HE CTAaHET PaBHBIM NMPUMEPHO +55 MB. DTOT noTeHIMAall COOTBETCTBYET NMPUCYTCTBYIOLIUM
B HEHpOHE M BHE €ro KOHIIEHTpAalMsIM MOHOB HATpHs, IOATOMY €ro Ha3bIBAIOT HAMPUEBbIM
PpasHosecHbiM nomeHyuaiom. BcmoMHUM, 4TO B MOKoe MeMOpaHa umena noreHiman -70 mB, Toraa
a0COJIIOTHAST aMILTUTYy/Ia TIOTEHIIMAJIa COCTAaBUT BEIWYMHY OKOJIO 125 MB. MBI roBOpHM «OKOJIO»,
«IPUMEPHO» MOTOMY, YTO y KIIETOK Pa3HOr0 pa3Mepa W TUIOB 3TOT MOTEHIIMAI MOXET HECKOJIbKO
OTJIMYAThCS, YTO CBSA3aHO C OPMON 3THUX KIIETOK (HAampHUMep, KOJIMUYECTBOM OTPOCTKOB), a TAKXKE C
0COOEHHOCTSIMH UX MEMOpaH.

Bce u3noxxeHHoe Bblllle MOXHO (JOPMaAIBHO OMKCATh CIAEAYIOUIMM o0pa3oM. B mokoe kieTka BeaeT
ce0sl KaK «KaJIMEBBINA AJIEKTPOM», a MPU BO3OYKIACHUU - KaK «HATPHUEBBIN AneKkTpoa». OIHAKO TocTe
TOTO KaK MOTEHIIMa] Ha MEMOpaHe JOCTUTHET CBOETO MAKCUMAJILHOTO 3HadeHUs +55 MB, HaTpueBsIit
WOHHBIN KaHaJl CO CTOPOHBI, OOpAIIEHHON B IHUTOIUIA3MY, 3aKYMOPUBAETCS CIEIUATBHON OeIKOBOMN
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MOJIEKYJIOH. OTO Tak Ha3blBacMasl «HATpuUeBas WHAKTUBaLUA» (CM. puc. 2.6); OHa HacTyHaeT
npumepHo uepe3 0,5-1 MC W He 3aBUCHT OT IOTEHIMajda Ha MemOpaHe. MemOpaHa CTaHOBUTCS
HEMPOHUIIAEMON 11 HATPUEBBIX HOHOB. J[mg Toro 4uroObl MOTEHIMAll MeMOpaHBI BEpHYICS K
UCXOJHOMY COCTOSTHUIO-COCTOSTHUIO TIOKOSl, HEOOXOAuMO, YTOObI U3 KJIETKHM BBIXOAMJI TOK
MOJIOKUTENBHBIX YacTHIl. TaKMMU YacTHIIaMU B HEHPOHAX SIBJIAIOTCS MOHBI Kanusa. OHU HAaYMHAIOT
BBIXOJMTh 4Y€pe3 OTKPBIThbIC KallueBble KaHajbl. BCrOMHHTE, YTO B KJIETKE B COCTOSIHUM IOKOS
HAKaIlJIMBAIOTC MOHBI KajlMsl, MIOATOMY IPU OTKPbIBAHUM KAJIMEBBIX KAHAJIOB 3TH MOHBI MOKUIAIOT
HEelpoH, Bo3Bpalas MeMOpaHHbIN MOTEHIIUAI K UCXOJHOMY YPOBHIO (YpOBHIO IOKOsi). B pe3ynbrate
ATHX TMPOIIECCOB MEMOpaHa HEWpOHa BO3BpAIaeTCs K cOCTOsHHIO Tokos (-70 mMB) u HelipoH
TOTOBUTCS K CIIEYIOIIEMY aKTy BO30YKICHHUS.

A

InuTomnasma Unronnaima [IuTonmnazMa

Puc. 2.6. PaBora HaTpHeBoro nMoTEHLHAN3ABHCHMOrO KaHana.

A — KaHan OTKpHT; B — KaHan HHAKTHBHpoBaH; B — KaHan MHAKTHBUPO-
BaH W 3aKpHIT, | — meMOpaHa; 2 — MOTEHLHATIABUCHMBGH KaHad;, 3 —
HHAKTHBUPYIOLAA YacTHLA.

Takum 00pazom, BeIpaKEHHEM BO30YXKICHUSI HEHPOHA SIBJIICTCS TeHEpaIus Ha MeMOpaHe HelpoHa
nomenyuana Oeticmeusi. ETo IIMTENTPHOCTh B HEPBHBIX KIETKAaX COCTABISET BEIMYMHY OKOJIO
1 .

/1000.(1 mc). OnucanHast mocjae0BaTeIbHOCTh COOBITHII ITpUBEIeHA Ha pucC. 2.7.
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Puc. 2.7 CxeMa coObITHH NpH BO3GYXASHUN HelpoHa.

[TonoGHBIE MOTEHIMANBI JEHCTBUS MOT'YT BO3HHMKATh M B JPYTUX KIETKaX, Ha3HAYEHHE KOTOPBIX -
BO30YXKIaThCcsl U IepelaBaTh 3TO BO30YyXAEHHE OpyruM KieTkaMm. Hampumep, cepaeuHas mbliina
UMEEeT B CBOEM COCTaBe CIIeIMalibHbIe MBbIIICYHbIE BOJIOKHA, oOecreunBarone OecrnepeOoiiHyro
paboTy cepialla B aBTOMAaTUYECKOM pexHMe. B 3THUX KileTkax TakKe I'e€HEpUpPYIOTCS MOTEHLUAIbI
neiictBust (puc. 2.8). OnHaKO OHM UMEIOT 3aTSAHYTYIO, ITOYTH IUIOCKYIO BEpUIMHY, U JJIUTEIHHOCTD
TaKOro MOTEeHIIMAaJa JEHCTBHSI MOXKET 3aTAHYThCS 10 HECKOJIBKUX COT MUJUIMCEKYHA (cpaBHHTE ¢ 1 Mc
y Helipona). Takoil xapakTep MoTeHIMajga ACHCTBUS MBIIIEYHON KIETKH cepAua (pU3MOIOrHYECKH
ONpaBJaH, TaK Kak BO30YXKIEHHE CEpIE€YHOW MBIIIIbI JTOJDKHO OBITh JUIMTEIbHBIM, YTOOBI KPOBb
ycIena NOKMHYTH kenygouek. C ueM ke CBA3aH TaKOW 3aTAHYThIM NOTEHIUAN JEUCTBUS Y 9TOTO THUIIA
kinetkn? Okaszanoch, B MeMOpaHe ATHX KJIETOK HaTpUEeBble HOHHBIE KaHalbl HE TaK OBICTPO
3aKpbIBAIOTCSA, KaK B HEHPOHAX, T. €. HATPUEBAs NHAKTUBALIMS 3aTSHYyTa.
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Puc. 2.8. HoreHuuan JeficTBMA KITETKH XeayoodKa cepiua cobaxs.

Kak sicHo u3 3Toro ommcanusi, BO3OyxIeHUE (MOTEHIMAN [EHCTBUS) HEMpOHA CMEHSETCA TakK
Ha3bIBAEMBIM «11O0KOeM». OJIHAKO HUKAKOIO ITOKOS B 3TOT IiepuoA HeT. Kak y)ke yka3blBajoch BbILIE, B
MeMOpaHe ecTh ellle M HACOCHBIE KaHaJIbl, KOJIMYECTBO KOTOPHIX MpuMepHO B 10 pa3 GoJblie HOHHBIX,
Y OHM IIOCTOSIHHO pa0OTal0T, OTKAYMBasi U3 LUTOILIA3Mbl M3JIMIIEK MOHOB HATpUS U 3aKauuBas TyJa
HeJoCcTarone HoHbl Kaius. brarogaps HeycTtaHHO# paboTe 3TUX KaHAIOB HEWPOH Bcerjaa roToB K
BO30YKJICHHIO.

OnucaHHBI BBILNIE MEXaHU3M BO30YXKIEHHUS KJIETKM (KOHEYHO, JAJIeKO He BCE KJIETKH Hallero
OopraHu3Ma CIIOCOOHBI BO30Y)K/aTbCsl) B OCHOBHBIX UY€pPTax OJMHAKOB HE TOJILKO B HEMpPOHAX U
MBIIIEYHbIX KJIETKAX Y€JIOBEKa, HO M B AHAJIOTMYHBIX KJETKAaX Jpyrux opraHu3mMoB. Hampumep, B
HElpoHaX MOJUIFOCKOB, YEPBEW, KPbIC U 00€3bsiH MPH BO30YKICHUM MPOUCXOJAT ONMCAHHbBIC BBIIIE
MOCIIEA0BATENbHOCTU CcOObITUH. bojee Toro, KOHCTpyKIUS MeMOpaH, BKIIOYash KaHajbl, TakKke
IPUMEPHO OJMHAKOBA Y BCEX OPraHU3MOB 3E€MIIH.

Kak yxke ykas3bIBaloCh, KaHAJIbl MPEACTABISAIOT COOOM OENKOBBIE MOJEKYIbI, IIPOIINBAIOIINE)
MeMOpaHy (OJHa 4acTh MOJIEKYJbl HAXOAWUTCA B IUTOIUIa3Me, a Apyras BO BHEKJIETOYHOH cperne).
HuTepecHo, yTo 9TU OETKOBBIE MOJIEKYIbI, 00pa3yIoIIie HOHHBIM UM HACOCHBINM KaHAIlbl, HE BEYHBI, a
MIOCTOSIHHO 3aMEHSAIOTCSI Ha HOBbIE (IIPUMEPHO Ka)K[ble HECKOJIbKO 4acoB). Bce 3TO cBUIETENBCTBYET
00 oueHb OOJIBIION TMHAMUYHOCTH CTPYKTYPBI HEHPOHA.

Hetipon cnocoben x 6030yscoeHuro, Komopoe cocmoum 6 MmOM, 4mo MemMOpaHa HeupoHa 6
COCMOSIHUU NOKOSI umeem nomeHyuanr nopsoxa - 70 mB (ompuyamensnocms 6 yumonnazme), a 8
cocmosaHuu  8030yxcoenusi npuoobpemaem nomenyuan +55 mB. Takum o00pa3om, aOCoOIIOTHas
BEJIMYMHA TMOTEHIMaNa AeUcTBus - okojo 125 mB. /nuTenbHOCTh mMOTEHLIMANa NEWCTBHUS HEWpOHA
cocrasiseT Bcero okono 1 mc (1/1000 c) .

Hanee 370 B030YyXIeHHE (IOTEHIMAN IEWCTBUS) JOJDKHO IEpeaTrbes JIpyroMy HEHpOHY WM
KAaKOM-TO JPYroy KJIETKE, HAIPUMEP MBIIIEYHOM, )KEJIE3UCTON U Ip.

NPOBEOEHWE BO3BYXOEHUA

Bo30yxeHue B Buje MOTEHLMANA ASUCTBUS MOKUIAET TEJI0 HEHpOHA MO €ro OTPOCTKY, KOTOPBIH
HA3bIBACTCSI aKCOHOM. AKCOHBI OTJEIbHBIX HEMPOHOB OOBIYHO OOBEAMHSIIOTCS B IYYKU - Hepebl, a
CaMM aKCOHBI B ATHX IyYKaX Ha3bIBalOTCA HepeHuiMu 6on0kHamu. Ilpupoaa 1mo3aboTuiach, 4YTOObI
BOJIOKHa MaKCHUMaJIbHO XOpOIIO CHPaBIsUIUCh C (QYHKIMEW NpOBeNeHHUs BO3OYKIEHUS B BHJE
NOTEeHIMAJIoB JieficTBua. s STOM 1eNu OTHeNbHble HEpBHbIE BOJOKHA (AKCOHBI OTAENbHBIX
HEHPOHOB) UMEIOT CIIEIUAIbHBIE YEXJIbI, BHITOJHEHHBIE U3 XOPOILETo AIEKTPUUECKOr0 U30JIsTOpa (CM.
puc. 2.3). Uexon mpepbIBaeTcs NpuMepHO uepe3 Kaxiaele 0,5-1,5 mMM; 3TO CBSi3aHO C TeM, YTO
OTJIEeIbHBIE YYACTKHU YeXJjia 00pa3yloTcsl B pe3yJibTaTe TOro, YTO CIEUAIbHbIE KJIETKA B OUEHb PaHHUM
HepuoJl pa3BUTHs OpraHu3Ma (B OCHOBHOM e€IIe JI0 POXKICHHs) O0OBOJIAKMBAIOT HEOOJBIINE yYACTKH
akcoHa. Ha puc. 2.9 nokasano, kak 3To npoucxoaut. B nepudepuueckux HepBax MHUENINH 00pazyeTcs
KJIETKaMH, KOTOpbIE TOJIY4YHJIN Ha3BAaHUE WGBAHHOBCKUX, @ B TOJIOBHOM MO3T€ 3TO MPOUCXOJUT 3a CUET
KJIETOK OJIMTOJIEHIPOTIIUH.
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Puc. 2.9. OBpa3zoBaHiie MHCIMHOBOTO YeXNIa HA aKCOHeE.
1 — HaMaTRIBaHHE CNTOEB MHENHHA; 2 — aKCoH; 3 — ONWTOOSHAPOUNT; 4 —

nmepexgat PaHebe; 5 — cnolt MHCIHHOBOH OGOMOYKH.

. DTOT mpoLecc Ha3bIBACTCA MueIuHUu3ayuel, Tak Kak B pe3ysbTaTe 00pazyercs 4exoil U3 BeIIeCTBa
MUENHMHA, TPUMEPHO Ha ?l3 cocrosiiero u3 KUpa U ABIMIOIIErOCA XOPOUIMM 3JIEKTPUYECKUM
u3onsATopoM. MccnenoBaTenu NPUAAIOT OYEHb OOJBIIOE 3HAYCHHE TMPOLECCY MHUENUHU3AIUN B
pa3BUTUU MO3Ta.

N3BecTHO, YTO y HOBOPOKIEHHOIO peOeHKa MUEIIMHU3UPOBAHO IPUMEPHO ?/3 BOTIOKOH TOJIOBHOTO
mosra. ITpumepHo k 12 romam 3aBepluiaercst CIELYIOIIUN ATAall MUEIMHHU3ALMHU. JDTO COOTBETCTBYET
TOMY, 4TO y pebeHka yxe popmupyercs GpyHKINS BHUMAHUSL, OH JOCTATOYHO XOPOILO BJIAJEET COOOM.
BMmecre ¢ TeM NOJIHOCTBIO IPOLIECC MUEIMHU3ALNN 3aKaHUYNBAETCS TOJIBKO IIPU 3aBEPLIEHUH I10JI0BOIO
co3peBaHus. Takum 00pa3oM, mpolecc MHUEIMHM3ALMM SBISETCS IOKa3aTeleM CO3pEBaHUs psala
ncuxudeckux (GyHkuuil. B To ke Bpems M3BecTHBI 3a00J€BaHHsS HEPBHOM CHUCTEMBI 4YellOBEKa,
KOTOpBIE CBSA3aHbl C JIEMUEIMHU3AIMENd HEPBHBIX BOJOKOH, 4YTO COIPOBOXKIAETCA TSKEIBIMHU
cTpasanusMu. K caMbIM M3BECTHBIM OTHOCHUTCSI pacCesHHBIN CKIIepo3. DTO 3a00jeBaHNUEe pa3BUBACTCS
HE3aMETHO U OYE€Hb MEJICHHO, MIOCIIEACTBUEM SBJIAECTCS I1apaany JIBHKCHHUS.

ITouemy ’xe Tak Ba)kHa MHUEIMHU3ALUs HEPBHBIX BOJIOKOH? OKa3bIBaeTCs, MHEIMHU3UPOBAHHBIE
BOJIOKHA B COTHU pa3 ObICTpee IPOBOASAT BO30YKIEHUE, UEM HEMHUEIMHU3UPOBAHHbIE, T. €. HEUPOHHbIE
CEeTH Hallero Mo3ra MoryT paboTtaTh ¢ 0oJbllel CKOPOCTbIO, a 3HAUYUT, Oosee 3pdexTuBHO. [ToaTomy
HE MHEJIMHU3MPYIOTCSI B HAllleM OpraHU3ME TOJbKO CaMble TOHKHME BOJIOKHAa (MeHee 1 MKM B
JMaMeTpe), KOTOpble IMPOBOJAAT BO30YXIEHHE K MEJUIEHHO paboTalolUM OpraHaM KHUILIEYHHUKY,
Mou€eBOMY Iy3bIpto U Jip. Kak mpaBuiio, He MUETMHU3UPYIOTCS BOJIOKHA, IPOBOASIINE HHPOPMAIUIO O
60111 U TeMIeparype.
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Puc. 2.10. PacnpocTpaHeHHe BO3OYAXIEHMI 0 HEMHENMHHIMPOBAHHOMY
HEPBHOMY BOJIOKHY!. MOCHS NMPOXOXKICHHA NOTCHUHANA neﬁcmua B
HEPBHOM EBOJIOKHE BO3HHMKaeT 30HA HeposbyaumocTH, UM ped-
PaKTEpPHOCTH.

Kak mpoucxonut pacmnpocTpaHeHHe BO30YXKJIEHHs 110 HEpBHOMY BOJIOKHY? BHawane pazbepem
Cly4all HEMHUEIMHU3UPOBAHHOTO HEpBHOro BoJokHAa. Ha puc. 2.10 moka3zaHa cxema HEpPBHOIO
BOJIOKHA. B030yXJIE€HHBII Yy4acTOK aKCOHa XapakTepusyeTcs TeM, 4To MeMOpaHa, oOpalleHHas K
aKcoIIasMe, 3apsHKaeTcsl MOJI0XKHUTEIbHO OTHOCUTEIBHO KCTPAKIETOUHON cpelbl. HeBo30yxaeHHbIE
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(moxosiMecs) y4yacTKM MeMOpaHbl BOJIOKHA OTPHLATENbHBI BHYTPH. Mexy BO30YXACHHBIM U
HEBO30YXJCHHBIM ydyacTKaMHU MeMOpaHbl BO3HHKAET PAa3HOCTh MOTEHIMAJIOB U HaYMHAET MPOTEKaTh
Tok. Ha pucyHke 3TO OTpaK€HO JHMHHUSAMH TOKa, IEPEeCceKalonMMU MeMOpaHy cO CTOPOHBI
aKCOILJIa3MBbl,-BBIXOAIIUN  TOK, KOTOPBIA JACTIONSAPU3YET COCEIHUNM HEBO3OYKICHHBI y4acTOK
BOJIOKHA. B0o30yk/1eHre IBUKETCS IO BOJIOKHY TOJBKO B OJJHOM HarpaBlIeHUH (ITOKa3aHO CTPENIKOI) U
HE MOJKET MONTH B IPYTYIO0 CTOPOHY, TaK KakK MOCJe BO30YK/IEHHUS y4acTKa BOJIOKHA B HEM HAcTyIaeT
peppaxmeprocms - 30Ha HeBO30yauMocTH. HaM yke WM3BECTHO, YTO JETONIApH3AIMs MPUBOIUT K
OTKPBIBAaHUIO MOTEHILMAT3aBUCUMBIX HATPUEBBIX KAaHAJIOB M B COCEJHEM Y4YacTKe MeMOpaHbI
pa3BHUBaeTCs MOTEHLMA JAECUCTBUA. 3aT€M HAaTPUEBBIM KaHaJl MHAKTUBUPYETCS M 3aKpbIBAETCS, YTO U
MPUBOJIUT K 30HE HEBO30YIMMOCTH BOJIOKHA. JTa IMOCIEA0BATEIBHOCTh COOBITUN MOBTOPSIETCS IS
KaXJIOTO COCEIHEro ydacTka BoJIOKHa. Ha kaxmoe Takoe BO30YKICHHE TPAaTUTCA ONPEACICHHOE
Bpems. CrienuanbHble UCCIENOBAHMUS TOKa3aJId, YTO CKOPOCHMb Nposedenus 8030YiHcOeHuUs
HeMUEeNUHUSUPOBAHHBIX B0JOKOH NPONOPYUOHATIbHA UX ouamempy: yem 0oabuie ouamemp, mem eviule
cKopocmb  08udiceHusi umnynvcos. Hampumep, HEMHETUHU3WPOBAHHBIE BOJIOKHA, IIPOBOJSIIUE
BO30yx)AcHHE cO ckopocThio 100 - 120 m/c, momkHBI MeTh auaMeTp okosio 1000 mxMm (1 Mm).

Y  MIIeKONUTAKOMMX KUBOTHBIX MPUPOJA COXpaHWUIA HEMHEIMHU3UPOBAHHBIMU TOJIBKO TE
BO30Y)XJIEHHE O O0JIM, TeMIeparype, YIpaBisioT MEIJICHHO Pa0OTalOIIMMU BHYTPEHHUMH OpraHaMu
MOYEBBIM BOJIOKHA, KOTOpPbIE IPOBOJIAT OPraHaMH - MOYEBBIM IY3bIPEM, KHUIIEYHUKOM U IIp.
[TpakTHuecku Bce HEPBHbIE BOJIOKHA B IEHTPAJIbHOM HEPBHOM cHCTEME YEIOBEKAa UMEIOT MUEIMHOBbIE
yexypl. Ha puc. 2.11 noka3aHo, 4To eciy BIOJIb BOJIOKHA, MOKPBITOTO MHUEIMHOM, PETUCTPUPOBATH
IIPOXOXKJACHUE BO30YXKIEHUS, TO NOTEHLHUAN ACWCTBUS BO3HUKAET TOJILKO B IepexBaTax PaHBbe.
Oka3pIBaeTCsl, MHEIIMH, SIBJSAACH XOPOIIMM 3JIEKTPUUYECKUM H30JISITOPOM, HE IMPOMYCKAET BBIXOJAA
JMHUM TOKa OT MPEILIECTBYIOLIETO BO30YXKIEHHOIO yyacTka. BbIxoJl ToKa B 3TOM ciy4yae BO3MOXEH
TOJILKO 4Yepe3 T€ y4acTKHu MeMOpaHbl, KOTOpble HAXOAATCS Ha CTBIKE MEXIy ABYMS Yy4acTKaMu
MuenuHa. HamoMHuM, 4TO KaX/blil y4acTOK 0Opa30BaH TOJIBKO OJHOM KIIETKOH, IIO3TOMY 3TO CTBIKU
MEXIy IBYMs KIIETKaMH, OOpa3yIOUIMMH COCEIHHE YYacTKH MHUEIMHOBOH o00onouku. MemOpaHa
aKCOHa MEX/y IBYMs COCEHUMU MHEJIMHOBBIMU YE€XJIaMH OKa3bIBA€TCSl HE MOKPHITON MUEIMHOM (TaKk
Ha3bIBaeMbIl nepexéam Pamneve). bnaronaps TakoMy yCTpoHCTBY MeMOpaHa BOJIOKHA BO30YyKIaeTcs
TOJILKO B MeCTax nepexsaroB PanBbe. Benencrsue 3Toro noreHmman neicteus (Bo30yKaeHne) Kak Obl
MEPECKAKUBACT 4Yepe3 Y4YacTKU H3OJUPOBAHHOM MeMOpaHbl. J[pyruMu cJoBaMH, 6030yacOeHue
08UdICEMCs CKAuKamMu Om nepexeama K nepexeéamy. ITO IOX0XKE Ha TE€ BOJIILIEOHBIE CaIllOIu-
CKOpOXO/bl, KOTOPbIE HAJEBaJ KOT B U3BECTHOM CKa3Ke, MTHOBEHHO MEPEHOCACh U3 OJAHOIO0 MECTa B
JIpyroe.
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Puc. 2. 11. PacnpocTpanenne Be3GYXKAeHHA [0 MHEAHHH3HUPOBAHHOMY He-
PBHOMY BOROKHY: TOTEHLHAML AHCTEHA BOSHUKAIOT TONBLKO B TIe-
pexsarax Pansbe.

CUHATIC

Kak mepemaercs Bo30ykJIeHHE OT OJHOTO HEWpOHA APYroMy WM OT HEWpOHA, HANpHUMEp, Ha
MBIIIIEYHOE BOJIOKHO? JTOW MpoOJeMON UWHTEPECyITCS HE TOJNBKO MPOQecCHOHATbHBIE

23



HEHpoOMOJIOrH, HO W Bpaud, OCOOEHHO (hapMakonoru. 3HaHHE OHOJIOIMYECKHMX MEXaHH3MOB
HEOO0XOAUMO [UId JIEUYCHMs] HEKOTOPHIX 3a00J€BaHMM, a TakXKe JUIsl CO3JAaHUs HOBBIX JIEKApCTB U
npenapatos. J[eJo B TOM, YTO OJHUMH M3 OCHOBHBIX MECT BO3JCHCTBHS 3THUX BEIIECTB Ha OPraHU3M
YeJIoBeKa SBIIAIOTCA MECTa Nepefadd Bo30YXKIEHHUs ¢ OJHOrO0 HeWpoHa Ha Apyroi (WiM Ha APYryro
KJIETKY, HalpUMep KJIIETKY CEepACYHON MBIIIIBI, CTEHKH COCyI0B U Tp.). OTpoCcTOK HEHpoHa aKCOH
HanpaBsIeTcsl K IpyroMy HEWpoHy M oOpa3yeT Ha HeM KOHTAKT, KOTOpBIH Ha3bIBAIOT cuxancom (B
MEePEBO/IE C T'PEUYECKOro - KOHTAKT; cM. puc. 2.3). VIMEHHO CHHAIC XpaHUT MHOTHE TailHbl MO3ra.
Hapymienre 3Toro KoHTakTa, HalpuMep, BELIECTBaMH, OJIOKUPYIOIIUMH €ro paboTy, NPUBOIUT K
TSOKETICHITUM  TIOCHEICTBUAM ISl 4elloBeKa. JTO MECTO TPWIOKEHHUS JeHCTBUS HAPKOTHUKOB.
[Tpumepsl OyayT NpUBEAEHBI HUXKE, a cefiuac pacCMOTPUM, KaK YCTPOEH U Kak paboTaeT CHHAIIC.

TpyIHOCTH 3TOrO HMCCIENOBaHMS OIPENENAIOTCS TeM, YTO CaM CHHAIIC OYEeHb MAaJIeHbKHH (ero
nuaMmerp He 6osee 1 MkM). OQuH HEHPOH HOJIYYaeT TaKue KOHTAKThl, KaK MPaBHIIO, OT HECKOJIBKHUX
ThIcsY (3 - 10 ThIC.) Apyrux HeilpoHOoB. Kaxkaplli cMHAIC HAAEKHO 3aKPBIT CIIELUAIbHBIMU KIETKAMU
IJIMY, TI09TOMY MCCIIEN0BaTh €ro odyeHb Hempocto. Ha puc. 2.12 nmoka3aHa cxema CHHarca, Kak 3TO
npezcTaBisier ce0e coBpeMeHHas Hayka. HecMOTpsi Ha CBOIO MHUHHMATIOPHOCTb, OH YCTPOCH BechbMa
ci10’kHO. OJTHUM U3 €ro OCHOBHBIX KOMIIOHEHTOB SBIISIIOTCS MY3bIpbKU, KOTOPbIE HAXOASTCS BHYTPHU
CHHArca. DTH My3bIPbKU COJEP’KaT OMOJIOTMYECKHA OYEHb aKTUBHOE BEIIECTBO, KOTOPOE HA3BIBACTCS
Heupompancmummepom, Ui meouamopom (MepeaaTankom).

Puc. 2.12. Cunanc (cxema).

1 — Be3MKYNBl, 2 — MHTOXOHIPHH; 3 — mMpecHHANTH4YecKada MemOpaHa;
4 — cHHanTHYecKad tiefb, 5 — HOHHBIA KaHan; 6 — TMOCTCHHANTHYSCKAA
MemBpaHa.

BcnoMHuM, 4TO HEpBHBIH MMIYJIbC (BO30YXKJIEHHE) C OTPOMHON CKOPOCTBIO MPOJIBUTAETCS IO
BOJIOKHY U MOJXOJIUT K CHUHAICy. DTOT NOTEHLMAN JEUCTBUS BBI3BIBAET JCMOJSPU3ALMI0 MEMOPaHBI
cunarca (puc. 2.13), ogHaKO 3TO HE NMPUBOAMT K TE€HEpalMM HOBOTO BO30YXJEHUS (IOTEeHIHMajIa
JEICTBUS), a BBI3bIBAET OTKPHIBAHME CHEIHAJbHBIX HMOHHBIX KAaHAJIOB, C KOTOPBIMU Mbl €IIE HE
3HAKOMBI. DTH KaHaJbl MIPOMYCKAIOT MOHBI KaJbIUs BHYTPh CHUHarca. MOHBI KaJdblUsl UTPAIOT OYECHb
OONBIIYI0 pOJIb B JAEATENBHOCTH opraHu3ma. CrenuanbHas jKele3a BHYTPEHHEH CeKpeuuu -
napaliuToBHUIHAs (OHA HAXOJUTCS MOBEPX IIUTOBUAHOM JKeNe3bl) peryupyeT coAepiKaHue Kaublus B
opranusme. MHorue 3a001eBaHMsI CBS3aHbI C HapyllleHneM oOMeHa Kanblius B opranusme. Hampumep,
€ro HEIOCTaTOK MIPUBOJIUT K PAXUTY y MaJI€HbKUX JIE€TEN.
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Pue. 2.13. TlocaenopaTensHOCTb COOBITHIT MpH BO30YKACHHH CHHATCA.

Kakum oOpa3zom kanbluii yuyacTByeT B padore cunarca? [lomagas B MUTOIIIA3MY CHHANITUYECKOTO
OKOHYAHUS, KAJBIUN BXOJIUT B CBS3b C OesIkaMH, 00pa3yIoUMMU 000JI0YKY My3BIPHKOB, B KOTOPBIX
XpaHUTCS Meauarop. B KOHEYHOM HTOre MEMOpaHbl CHHANTUYECKUX ITY3BIPHKOB CHKHUMAIOTCH,
BBITAJIKMBAsl CBOE COACPKMMOE B CHHANTUYECKYH II€JIb. OJTOT HPOLECC OYEHb HAIOMUHAET
COKpAIlICHUE MBIIICYHOTO BOJIOKHA B MBIIIIE, BO BCAKOM Cllydae, 3TH JBa Mpolecca HMEIOT
OJIMHAKOBBIII MEXaHW3M Ha MOJEKYISPHOM ypoBHe. TakuM 00pa3oMm, CBS3bIBAaHUE KalblUsl O€IKaMH
000JI0YKH TMY3bIpbKa MPUBOJUT K €€ COKPAIECHUIO, M COJEP)KaHHE ITy3bIphbKa BIPBHICKHUBACTCS
(9K301IMTO3) B IIENb, KOTOpas OTAENSIeT MEMOpaHy OJTHOTO HeMpoHa OT MEMOpaHbI Ipyroro. J1a MIelb
Ha3bIBACTCSl cunonmuyeckou wjenvio. W3 omnucaHuss JODKHO OBITH $ICHO, UYTO 6030ydcoeHue
(anekmpudeckutl nomeHyuanl Oelcmeus) HeupoHa 6 CUHance NPespawiaemcs U3 1eKmpUUecKo2o
UMAYTIbCA 8 UMRYAbC  Xumuyeckuu. JIpyruMu  cioBaMM, KakJoe BO30yXJIeHUE HeHpoHa
COIPOBOXKAAETCA BHIOPOCOM B OKOHYAHHH €r0 aKCOHA MOPLUU OMOJIOTHYECKH aKTHBHOTO BEIIECTBA -
MeauaTopa. Jlamee MOJEKyinbl MeAHaTOpa CBSI3BIBAIOTCS C CHEIUATBHBIMU OCIKOBBIMU MOJIEKYJIAMH,
KOTOpBIE HAaXOAATCSd Ha MeMOpaHe OpYroro HelpoHa. DTH MOJEKYJbl HAa3bIBAIOTCS peyenmopamu.
PenienTopsl ycTpoeHBI YHUKAIBHO M CBA3BIBAIOT TOJIBKO OJMH THI MOJIEKYJ. B HEKOTOpPBIX OMHCaHUIX
YKa3bIBAETCS, YTO OHU MOAXOMAT, KaK «KJIH0Y K 3aMKY» (KJII0Y MOAXOAMUT TOJIBKO K CBOEMY 3aMKY).

Peuentop cocrout u3 nByx uacreid. OQHYy MOMKHO Ha3BaTh «Yy3HAIOIIUM IIEHTPOM», JPYIyIO -
«MOHHBIM KaHANOM». Eciu Monekynbl Meauatopa 3aHsUIH onpeaeleHHble MecTa (y3HAIOMIMMA IEHTP)
Ha MOJIEKYJIE pelenTopa, TO MOHHBIN KaHall OTKPBIBACTCS M MOHBI HAYMHAIOT BXOJIUTh B KJIETKY (MOHBI
HATpUs) WIA BBIXOAUTH (MOHBI Kanus) U3 KIETKU. J[pyrumu cioBamu, 4epe3 MeMOpaHy MpOTeKaeT
HMOHHBIM TOK, KOTOPBIA BBI3BIBACT M3MEHEHUE MOTEHIIMAIa Ha MeMOpaHe. ITOT MOTSHITHAT TOTYUHII
Ha3BaHUE nocmcurHanmuyeckoeo nomenyuana (puc. 2.13). OueHb BaKHBIM CBOWCTBOM OIHMCAaHHBIX
WOHHBIX KaHAJIOB SIBJSETCS TO, YTO KOJMYECTBO OTKPBITHIX KAHAJIOB OIPEACNACTCS KOJIHMYECTBOM
CBSA3aHHBIX MOJIEKYJl MeauaTopa, a He TMOTEHIMaJIoM Ha MeMmMOpaHe, Kak B CiIy4dae C
AJNIEKTPOBO30YAUMON MeMOpaHOW HEpPBHOTO BOJOKHA. TakuM 00pa3oM, TMOCTCHHANTUYECKHE
MOTEHIMAIbl UMEIOT CBOMCTBO I'palyalIbHOCTU: aMIUIUTYZAA MOTEHIMANIA ONpPEAENAeTCS KOJIMYECTBOM
MOJIEKYJI MEIHaTopa, CBA3aHHOrO peuenTopamu. braromaps 3Tol 3aBUCMMOCTH  aMILIUTYZa
MOTEHIIMaia Ha MeMOpaHe HelpoHa pa3BUBAETCS MPOMOPIMOHAIBHO KOJIMYECTBY OTKPBITHIX KaHAIIOB.

Ha memOpane oHOr0 HEipoHa MOTYT OJJHOBPEMEHHO HAaXOUTHCS JIBa BUJA CHHAIICOB: MOPMO3Hble
U 8030youmenvHble. Bce ompenensieTrcs yCTpOMCTBOM HOHHOTO KaHaia MeMmOpaHbel. MemOpaHna
BO3OY/IMTENbHBIX CHUHAICOB MPOMYCKAaeT KaK WOHBI HATpWs, TaK W HMOHBI Kanus. B aToMm ciydae
MeMOpaHa HelpoHa nenoisipu3yercs. MeMOpaHa TOPMO3HBIX CHHAICOB MPOMYCKAET TOJBKO HOHBI
xjopa W runepnoysipuzyercs. OUeBHIHO, YTO €CIM HEUPOH 3aTOPMOXKEH, TMOTCHIHAT MeMOpaHbI
yBeNMUYUBaeTCs (TUMNeproysgpusanus). Takum o0pa3oM, HEWpOH Onarojgaps BO3JICHCTBUIO depe3
COOTBETCTBYIOIINE CHHAIICHI MOKET BO3OYAUTHLCS WK MIPEKPATUTh BO30OYKICHHE, 3aTOPMO3HUTHCS. Bee
9TH COOBITHUS TIPOUCXOAST HA COME M MHOTOUMCIICHHBIX OTPOCTKAX JICHAPUTA HEHpoHa, Ha TTOCTIEIHUX
HaXOJIUTCA IO HECKOJIBKUX THICSY TOPMO3HBIX M BO30YIUTEIHHBIX CHHAIICOB.

B kauectBe mpuMmepa pa3depeM, Kak ACHCTBYET B CHHAICE MEIUATOP, KOTOPBIM Ha3bIBAETCS
ayemuIxXoauHom. ITOT MEIUaTop LIMPOKO PAcIpOCTPaHEH B FOJIOBHOM MO3T€ U B MepupeprUuecKux
OKOHYAHMUSX  HEPBHBIX BOJOKOH. Hampumep, aABUrarenbHble  HMOYIbCHI, KOTOpPHIE IO
COOTBETCTBYIOIIIMM HEpPBaM TMPHUBOIAT K COKPAIICHWIO MBI HAIIEro Tela, ONEPHUPYIOT
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AIETUIIXOTUHOM. AUETWIXOMWH ObUT OTKpHIT B 30-x romax aBcrpuiickum ydeHbiM O. JleBm.
OKCHepuMEHT ObLT O4YeHb MPOCT: HU30JHUPOBAIU CEpALle JIATYUIKA C TMOAXOIAIIUM K HEMY
OJIy’)KTAIONIMM HEPBOM. bBBIJIO M3BECTHO, YTO AJIEKTPHUYECKAs CTHUMYJISIUS ONyXKIArOIIero HepBa
MPUBOJIUT K 3aMEIJICHUIO COKpAllleHUWH cepaua BIUIOTh 10 MOJHOW ero octaHoBku. O. JleBu
IPOCTUMYJIUPOBAN ONYXKIAIOMMUKA HEpB, MOIXydna APGPEKT OCTAaHOBKH CEpAlla U B3I M3 cepaia
HeMHOro KpoBu. Okazajoch, YTO €CIH ATy KpOBb N00AaBUTH B KeNyI0ueK padOTaloIero cepaua, To
OHO 3aMEIISICT CBOM COKpAIICHHs. BbUI CIeNaH BBIBOJA: MPU CTUMYISLUU ONYXIAOIMIEro HepBa
BBIJIETISICTCS] BEIIECTBO, OCTAHABJIMBAIOIIEE CepAlle. DTO U ObUT auneTwixoyuH. [Tozxke ObUT OTKPBHIT
(dbepMeHT, KOTOPBIN pacIIeryIsul alleTHIXOJINH Ha XOJMUH (KHUP) U YKCYCHYIO KHCIIOTY, B pe3yJbTaTe
Yero npeKpamnanoch AedcTBUE MeANaToOpa. DTUM HUCCIIeI0BaHHUEM BIEpBbIE Oblla YCTAaHOBJIEHA TOYHAS
xumMudeckass (opMmyna MeauaTopa M TOCIEAOBATEIBHOCTh COOBITUH B THIIMYHOM XHUMHYECKOM
cuHarce. JTa Mocle0BaTeIbHOCTh COOBITUN CBOJAUTCS K CIEIYIOIIEMY.

[ToreHnman AEWCTBHS, MPUIICAINIMNA IO MPECUHANTUYCCKOMY BOJIOKHY K CHHAICY, BBI3BIBACT
JENOJSPU3aAIII0, KOTOpash BKJIIOYAET KalbIMEBBIH HACOC, MU MOHBI KaJbIUsl MOCTYHNAIOT B CHHAIC;
WOHBI KAJIBIUS CBS3BIBAIOTCS O€IKaMu MEMOpaHbl CHHANTHYECKUX IY3BIPHKOB, YTO MPUBOJHUT K
AKTHBHOMY OINOPOXKHEHUIO (IK30I[UTO3Y) MY3bIPHKOB B CHHANITHYECKYIO 11e1b. MOJIEeKybl MearaTopa
CBS3BIBAIOTCA  (Y3HAIONIUM IICHTPOM) COOTBETCTBYIOIIMMH PEIENTOPaMH  MOCTCUHANTHYECKOM
MeMOpaHBbl, IPU STOM OTKPBIBaeTCAd MOHHBIN KaHai. Uepe3 mMemMOpaHy HauMHaeT MPOTEKaTh MOHHBIN
TOK, YTO MPUBOJUT K BO3HUKHOBEHUIO Ha HEW MOCTCHHANTUYECKOIO MOTEHIIMaNa. B 3aBUCHMOCTH OT
XapakTepa OTKPBITBIX HMOHHBIX KaHAJIOB BO3HUKAET BO30YIUTENbHBINA (OTKPHIBAIOTCS KaHANbl s
WOHOB HATpUs W Kajuus) WIA TOPMO3HOW (OTKPBIBAIOTCS KaHAIBl JUIS HOHOB  XJIOPA)
MOCTCUHANITUYECKHI MOTSHIIHAI.

AUETHIIXOJIMH BeChMa IIMPOKO PACIPOCTPAHECH B XKMBOW mpuponae. Hampumep, OH HaxomuTcs B
CTpEKaTeNbHBIX KalcylaX KpamnuBbl, B CTPEKATENIbHBIX KJIETKAX KHUILIEYHOMOJIOCTHBIX >XUBOTHBIX
(Hampumep, TPECHOBOIHOM TUIPHI, MEIIy3bl) U TIP. B HamreM opraHu3Me areTHIIXOIUH BRIOPACHIBACTCS
B OKOHYAHUSX JBUTATEIbHBIX HEPBOB, YIPABISAIONIUX MBIIILAMU, U3 OKOHYAHUN OIy>KIArOIIEeTo
HEpBa, KOTOPBIM YIPABISET ACITEILHOCTHIO CepANla U APYTUX BHYTPCHHHUX OPraHOB. UeIoBeK JaBHO
3HAKOM C aHTarOHHCTOM alleTHIXOJHHA - 3TO ] Kypape, KOTOPHIM IMOJIb30BAINCH MHACHIIBI FOxHON
AMeEpHUKH TpU OXOT€ Ha JKHUBOTHBIX. (OKa3aJlloch, 4YTO Kypape, Tomagas B KPOBb, BBI3BIBACT
00e3/IBIKMBaHNE KUBOTHOTO, U OHO MOTrubaeT (pakTHUecKu OT yAYIIbs, HO Kypape He OCTaHABIMBACT
cepane. MccnemoBaHus TOKa3zaiaw, 4YTO B OPraHM3ME CYIIECTBYIOT JBa THIIA PELENTOPOB K
AIETUIIXOJUHY: OJUH YCIEIIHO CBS3bIBAET HUKOTUHOBYIO KUCIOTY, a IPYroi - MyCKapuH (BEIIeCTBO,
KOTOpOe BbIAeACHO W3 rpuba poma Muscaris). Ha Melmiax Hamero Teixa HaXOAATCS PEIEHTOPBI
HUKOTHMHOBOT'O THIIA K allETUJIXOJIMHY, TOTJa KaKk Ha CEpJICYHOIN MBIIIIE U HEHpOHAX TOJOBHOTO MO3Ta
- PEIeNTOPHI K alleTHIIXOJIMHY MyCKapUHOBOTO THIIA.

B nHacrosiiee Bpemsi B MEAMIIMHE IIMPOKO MPUMEHSIOT CHHTETUYECKHE aHAJIOTH Kypape Ui
00e3/IBIKMBaHUs OOJIBHBIX BO BPEMS CJIOXHBIX OTEpaliii Ha BHYTPEHHHX opraHax. lIpuMeHeHue
TUX CPEICTB NPHUBOJUT K TIOJTHOMY TMapajiuyy JBUTATeNbHON MYCKYNaTypbl (CBSI3bIBACTCS
pernenTopaMy HUKOTHHOBOTO THITA), HO HE BJIMSECT Ha PabOTy BHYTPEHHUX OpPAHOB, B TOM YHUCIIC
cepana (peuentopsl MyCKapuHOBOro THma). HelpoHbl ToloBHOTO Mo3ra, BO30yXKIaemble dYepes
MYCKapHWHOBBIC alleTUIXOJIMHOBBIC PEIENTOPBI, UTPAIOT OOJIBIITYIO POJIb B MPOSBICHUU HEKOTOPBIX
ncuxuueckux Qynkuuid. Ceiiyac M3BECTHO, YTO THOENh TaKMX HEMPOHOB MPHUBOIUT K CTAPUECKOMY
cnaboymuto (Oosie3Hb AnblreiiMepa). JpyruMm mpumepoMm, KOTOPBIM JOJDKEH IMOKa3aTh BaKHOCTH
UMEHHO PEeleNnTOPOB HUKOTHHOBOTO TUIIA HA MBIIIIE K alleTHIXOJINHY, MOXKET CIYXHUTh 3a00JIeBaHuE,
Ha3bIBaeMoe Miastenia grevis (MplieuHast ¢1abocTh). DTO FTeHETHYESCKH HacjeyeMast O0JIe3Hb, T. €. e€
MPOUCXOXKICHUE CBSI3aHO C «IIOJOMKAMH» TEHETHYECKOro ammapara, KOTOpbIE MEpeaarTcs II0
HacjeACTBy. 3abojeBaHME TPOSIBISETCS B BO3pacTe OJIMKE K TOJOBO3PEIIOCTH M HAYMHACTCA C
MBIIIEYHON CIAa00CTH, KOTOpas TOCTENEHHO YCHJIMBAETCS W 3aXBaThIBaeT Bce Oojee OOIIMpHBIE
rpynnsl MeIII. [[pUYuHONW 3TOTO HEAyra OKa3ajloch TO, YTO OPTaHW3M OOJBHOTO BhIpa0aThHIBAaET
OENKOBBIE MOJIEKYJBl, KOTOpPBIE TMPEKPACHO CBS3BIBAIOTCS AIETHIIXOIUHOBBIMU pElENTOpaMH
HUKOTHHOBOTO THIA. 3aHUMas 3TH PEIENTOPHI, OHU MPEISITCTBYIOT CBS3BIBAHUIO ¢ HUMH MOJICKYIT
AlETUIIXOJIMHA, BBIOPACHIBAEMBIX W3 CHHANTUYECKUX OKOHYAHWM JBUTaTelbHBIX HEPBOB. JTO U
MPUBOJIUT K OJIOKMPOBAHHWIO CHHANTHYCCKOTO MPOBEJICHUS K MBIIIIAM |, CJICIOBATEIIbHO, K HX
napanudy.

OnucaHHBId HA TIPEMEpE aleTHUIXOJMHA THIT CHHANTHYSCKON IepeIadd - He CIUHCTBECHHBIA B
[IHC. Bropoii Tun cHHaANTHYECKOH Nepeadyn TakKe MIHPOKO paclpoOCTPaHEH, HAIpUMep, B CHHATICAX,
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B KOTOPBIX MEIUATOPaMU SIBIAIOTCS OMOTEeHHbIE aMUHBI (J0(aMuH, CEpOTOHHH, aJipeHaInH U 1p.). B
9TOM THIIE CHHAICOB MMEET MECTO CleIyollas MOcCieAoBaTeNbHOCTh coObITHM. Ilociae Toro kak
o0pa3oBajicsd KOMIUIEKC «MOJIEKyIa MEAMaTopa - PEUENTOPHbIH Oe0K», aKTUBUPYETCS CIEeUaTbHbIN
MeMOpaHHBIi O0enok (G-6enok). OgHa MoJleKya MeIuaTopa MpH CBSA3BIBAHUHU C PEIIEITOPOM MOXKET
aKTUBUpPOBaThb MHOro Momekyn G-Oenka, u 3T0 ycunuBaer d>(dext wmenuatopa. Kaxnas
aKTUBUpPOBaHHas MoJeKynaa G-0eika B OJHUX HEHpPOHAX MOKET OTKPbIBaTh MOHHBIN KaHall, a B IPyTrux
AaKTUBUPOBAaTb BHYTPU KJIETKM CHHTE3 CHELHUAJbHBIX MOJIEKYJ, TaK HAa3bIBAEMBIX 6/MOPUYHBIX
nocpeoHuxkos. BTOpruHbIe MOCPEHUKN MOTYT 3allyCKaTh B KJIETKE MHOI'MEe OMOXMMHUUYECKHE PeaKIuH,
CBSI3aHHBIE C CHHTE30M, Hampumep, Oenka, B O3TOM cly4dae BO3HHKHOBEHHS JJIEKTPHUYECKOTO
NOTEHIMajIa Ha MeMOpaHe HellpoHa He IIPOUCXO/IUT.

CymiecTBYIOT U Apyrie MeIUaTophl. B romoBHOM MO3re B Ka4eCTBE MEIMATOPOB «paboTaeT» 1eias
rpymma BelIeCcTB, KOTOpble 00BEANHEHB! 0]l HA3BaHUEM OuozeHHble amuHbl. B cepeinHe Ipouioro
CTOJIETUSI aHIIIMKACKUN Bpad [lapkuHCOH omucan 6oyie3Hb, KOTOpas MPOSBIUIACH KaK APOKATEIbHBIN
napanuy. OTO TSDKENOE CTpaJlaHhe BBI3BAHO pa3pyll€HHEM B MO3re 0OJbHOIO HEHpPOHOB, KOTOpHIE B
CBOMX CHHAICaX (OKOHYaHMSAX) BBIICISIOT 00¢)amuH - BEIIECTBO U3 TPYIIIBI OMOTEHHBIX aMUHOB. Terna
9THX HEHMPOHOB HAXOJATCA B CPEeHEM MoO3re, o0pa3ys TaM CKOIIJIEHHE, KOTOPOE Ha3bIBACTCS YepHOll
cyocmanyueti. ViccnenoBaHusi MOCIETHUX JIET MOKa3ajid, 4TO JA0(GaMHH B MO3Te MIIEKOIUTAIOIINX
TaKXe MMEET HECKOJIbKO TUIIOB PELEeNnTOpOB (B HACTOsIIEE BpeMsl M3BECTHO IIECTh THUIOB). [Ipyroe
BELIECTBO M3 IpyNNbl OMOTEHHBIX AMHUHOB - CEPOTOHUH (Apyroe Ha3BaHUE S-OKCUTPUNTAMMH) -
BHauaje ObLJIO HM3BECTHO KAaK CpEICTBO, MPUBOASIIEE K TOABEMY KPOBSIHOIO JaBICHMS
(cocymocyxwuBaroriee). OOparuTe BHUMaHUE, YTO, 3TO OTPAKEHO B ero Ha3BaHuM. OHAKO 0Ka3ajioCh,
YTO UCTOIIEHUE B FOJOBHOM MO3I'€ CEPOTOHMHA IPUBOAMT K XPOHUYECKOI OeccoHHule. B onbiTax Ha
JKUBOTHBIX OBLJIO YCTAHOBJIEHO, YTO pa3pyllI€HUE B MO3LOBOM CTBOJIE (3aJHUX OTHAEIaX MO3ra)
CHeLMaNbHbIX sJep, KOTOpble HM3BECTHbI B aHAaTOMHMM KaK s0pa wiéda, TPUBOJUT K XPOHUYECKOH
OECCOHHUIIE U B JalibHEWIIeM THOeNn dTHX KUBOTHBIX. BHOXMMHUYECKOe MCCIeI0OBAaHNE YCTAHOBHUIIO,
4YTO HEHpOHBI sAep IIBa COAEpPKAT CEPOTOHMH. Y TAlMEHTOB, CTPAJAIOIUX XPOHUYECKOH
OeccoHHUIIEH, TakKe 00HAPYKEHO CHI)KEHUE KOHIIEHTPAIlMU CEPOTOHMHA B MO3TE.

K OuoreHHbIM aMuHaM OTHOCAT TaKXe aJpeHAMH M HOPAJPEHAINH, KOTOpBIE COAEp)KaTcs B
CHHAIICaX HEPOHOB aBTOHOMHOW HEPBHOM BEr€TaTUBHOW CUCTEMBI. BO Bpems cTpecca noJ BIMSHUEM
CHELMATbHOTO TOPMOHA - aJPEeHOKOPTHKOTPOIHOIO (moApoOHee CM. HMKE) - U3 KIETOK KOpbI
HAAMOYEUYHUKOB B KPOBb TAK)KE BHIOPACBHIBAIOTCS aJIpEHAIIMH U HOPAIPEHAIIUH.

MELQUATOPbI HEPBHOW CUCTEMbI

M3 BBIIIEU3NIOKEHHOTO TOHATHO, KaKoe 3HauyeHHe B (DYHKUUSX HEPBHOM CHCTEMBI HUIParoOT
MeauaTtopsl. B oTBET Ha MpuxXoj HEPBHOTO HMMITYJIbCA K CHHANCY IMPOUCXOAMT BBHIOPOC MEIUaTOpa;
MOJIEKYJIbl MEINATOpa COENUHSIOTCS (KOMIUIEMEHTAPHO - KaK «KJIIOY K 3aMKy») C pelenTopamu
MOCTCUHANTHYECKOH MeMOpaHbl, 4YTO MPUBOAUT K OTKPHIBAHUIO HOHHOIO KaHala WM K
AKTUBUPOBAHMIO BHYTPUKIETOUHBIX peakuuid. [TpuMepbl cMHaNTHUeCKOH mepenadyn, pacCMOTPEHHBIE
BBIIIIE, [TOJIHOCTHIO COOTBETCTBYIOT 3TOM cxeme. BmecTe ¢ Tem Giarozaps uccie0BaHUAM MOCIEAHUX
JeCATUIETUH 3Ta JOBOJBHO MpPOCTas CXeMa XMMHUYECKOW CHHANTUYECKOH Meperayd 3HAYMTEIbHO
yciokHuack. [losBieHne NMMyHOXMMHYECKUX METOJIOB MTO3BOJIMIIO TIOKa3aTh, YTO B OJHOM CHHAIICe
MOTYT COCYILECTBOBaTb HECKOJIBKO TPYIII MEIUATOPOB, a HE OJWH, KAaK ATO NPEAINOJIAarajy paHblle.
Hampumep, B 0THOM CHHANITUYECKOM OKOHYaHMU OJHOBPEMEHHO MOTYT HAaXOJUThHCS CHHANTUYECKHE
OYy3bIPbKH,  COJIepKalllue  aleTWIXOIMH U HOPAAPEHAIMH, KOTOpbIE  JIOBOJBHO  JIETKO
UACHTU(PUIUPYIOTCS Ha JJIEKTPOHHBIX (oTorpadusx (alEeTUIXONUH COACPKHUTCS B MPO3PAYHBIX
My3bIPbKax JUaMETPOM OK0J0 50 HM, a HOpaJIpeHAIHUH - B AJIEKTPOHHO-TUIOTHBIX AnamerpoM a0 200
HM). Kpome kiaccudyeckux MeauaTopoB, B CHHANTUYECKOM OKOHYAHMU MOTYT HaXOJIUTHCS OJUH WIIH
HECKOJIBKO HeH-ponenTuaoB. KoinyecTBo BEUIECTB, COACPKAILNXCS B CHHAICE, MOXKET JOXOIUTH 10
5-6 (cBO€0Opa3HBI KOKTEWIb). boyiee Toro, MeauaTopHasi Crielu(PUIHOCTh CHHATICA MOYKET MEHSIThHCS
B OHTOreHese. Hampumep, HEMpOHbI CUMIATUYECKUX TAHIJIMEB, MHHEPBUPYIOIINE TIOTOBBIE KeNe3bl y
MJIEKOTIUTAIOIINX, HCXOJHO HOPAAPEHEPTMYHbl, HO Yy B3pPOCIBIX JKUBOTHBIX CTAHOBSTCS
XOJMHEPTUYHBIMU.

B HacTosee BpeMsi pu KJIacCU(PHUKALMU MEIUATOPHBIX BEIIECTB IPUHSTO BBIACIATh: NEepeuuiHble
Meouamopwvi, CONYmcmeyiowue mMeouamopsl, Meouamopvbl-vooyIamopsl U  ailocmepudeckue
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meouamopsi. [lepBUUHBIMH MEAMATOPAMH CUUTAIOT T€, KOTOpBIE JEHCTBYIOT HEMOCPEACTBEHHO Ha
peLenTopsl MOCTCHHANTUYECKOM MeMOpaHbl. CONyTCTBYIOIIME MEAMATOPbl U MEAMATOpPbI-
MOJYJSTOPBl MOTYT 3allycKaTh KackaJg (EepMEHTATUBHBIX peakiHid, KOTOpble, HalpuMep,
bochopunupyroT peunentop g MEPBUYHOTO MeIuaTtopa. AJUIOCTEPUYECKHE MEIUaTopbl MOTYT
y4acTBOBAaTh B KOOIIEPATUBHBIX MPOIIECCAX B3aUMOJAEHUCTBHUS C PELEITOPAaMU IIEPBUYHOIO MEAUATOPA.

Jonroe Bpems 3a oOpaszel] NpUHUMAIU CHHANTHYECKYIO Iepefady 10 aHaTOMHYECKOMY aJpecy
(IPUHLMI «TOYKa - B TOUYKY»). OTKPBITHS MOCIEIHUX AECATHIIETHH, OCOOCHHO MEIUaTOpHOU
(GyHKLIMU HEHPONEeNTUIOB, MTOKA3alMd, YTO B HEPBHOM CHUCTEME BO3MOXKEH NPHUHILMII Mepelayd U IO
XUMHUYECKOMY aapecy. Jpyrumu ciioBamMu, MEAUATOP, BBIACISIOMINNICS U3 TAHHOTO OKOHYAHUS, MOKET
JIeCTBOBaTh HE TOJIBKO HAa «CBOIO» IOCTCHHANTHUYECKYI0 MeMOpaHy, HO U 3a IpefeaMH JaHHOTO
CHHarca - Ha MeMOpaHbl JAPYIHMX HEHPOHOB, HMMEIOIIMX COOTBETCTBYIOLIHE pELenTophl. Takum
oOpa3oM, (u3nonoruyeckas peaxuus oOecreyuBaeTcs HE TOYHBIM aHATOMMUYECKHUM KOHTAKTOM, a
HAJIMYMEM COOTBETCTBYIOIIETO PEIEeNTopa Ha KieTKe-MUuleHH. COOCTBEHHO 3TOT MPHUHILUI OBLI 1aBHO
U3BECTEH B JHAOKPUHOJIOTMH, a WCCIEAOBAaHMS IOCIEAHUX JIeT Haluuld eMy OoJiee IIMpOKOoe
IIPUMEHEHHUE.

Bce u3BecTHblE TUIIBI XEMOPELENTOPOB Ha IMOCTCHHANTHYECKOM MeMOpaHe pas3fesstoT Ha JBe
rpynnsl. B ogHy rpymnmy BXOZST pELENTOpPhbl, B COCTaB KOTOPBIX BKJIIOYEH MOHHBIA KaHal,
OTKPBIBAIOLIUICS ITPU CBA3BIBAHUM MOJIEKYJ MEIMATOPA C «y3HAIOIIUM» LIeHTpoM. Perientopsl BTopoii
rpynnsl (METabOTPONHbBIE PELENTOPbl) OTKPBHIBAIOT MOHHBIA KaHajl ONOCPENIOBAHHO (Uepe3 LEHNOUKy
OMOXMMHUYECKUX pEeaKlii), B YaCTHOCTH, ITOCPEACTBOM AKTHUBALMU CIELUAIBHBIX BHYTPUKIETOYHBIX
OEIIKOB.

OgHuMM M3 caMBIX pPacIpOCTPAHEHHBIX SBIAIOTCA MEAMATOPbl, NPHUHAIEKAIIME K TIpYIIe
OMOTeHHBIX aMHHOB. OJTa TpyNla MEIUaTopoB JOCTATOYHO HAAEKHO HIeHTH(GUIUpyeTCs
MHUKPOTHCTOJIOTHUECKUMH MeTOoAaMu. M3BeCTHBI ABE IpYIIbl OMOT€HHBIX AMHHOB: KaTE€XOJaMUHBI
(modbamuH, HOpaIPEHAIUH U APEHAIMH) U UHAOJAMUH (cepoTOoHUH). DyHKIIMM OMOTEHHBIX AMHUHOB B
OpraHu3Me BeCbMa MHOI00Opa3Hbl: MEIUATOPHAs, TOPMOHAJIbHAS, PEryJIsALUs SMOpUOreHesa.

Puc. 2.14. CxeMa HopaapeHepruyeckKux myTeil B FOIOBHOM MO3Te.

OCHOBHMM HCTOMHHKOM HOPAIPeHEPIHYECKHX AKCOHOB ABNZIOTCA Heli-
POHE! Tonyforo nmaTHa — nucl. cereleus (YKa3aHo cTpeskoit) u TIpHAexa-
TIHX YYACTKOB CPE/IHETO MO3IA. AKCOHBI ITHX HeHPOHOR LURPOKO Pacnpo-
CTPAaHAIOTCA B CTBOJIC MO3TA, MO3IXEYKE, KOHEUHOM MO3re, a TAKXe B
CITHHHOM MO3re (Ha CXeMe He MOKalaHo).

OCHOBHBIM HMCTOYHHKOM HOPAJPEHEPrMYECKHX AKCOHOB SIBIISIOTCS HEHpPOHBI roiy0oro msATHa U
npuieXalux Y4acTKoB cpeaHero wmosra (puc. 2.14). AKCOHBI 3THX HEHpPOHOB IIUPOKO
pacIpoCTPaHSIOTCS. B MO3TOBOM CTBOJIE, MO3KEUKE, B OONbIIMX HOJymapusx. B mpononaroBarom
MoO3re KpPYIHOE CKOIUIEHHE HOPaJpeHepruuyeckuX HEWPOHOB HAXOJIUTCS B BEHTPOJATEPAIbHOM s/ipe
PeTUKYISIpHOH popmanuu. B mpomexxyTouHOM Mo3re (TUIoTajamyce) HopaJpeHepruieckue HeHpoHbl
Hapsy ¢ JopaMUHEPTUUECKUMHU HEHMpOHAMH BXOJAT B COCTaB IMIOTAIaMO-TUNO(U3APHON CUCTEMBI.
Hopanpeneprudeckue HeHpoHBI B OOJNBIIOM KOJWYECTBE COJAEpPXKATCS B HEPBHOM Nepudepudeckoit
cucteme. Mx Tena nexxar B CHMIIaTUYECKON [IEMOYKE U B HEKOTOPBIX MHTPAMYpPaJIbHbIX TaHTJIHSIX.

Jodamunepruyeckre HEWPOHBI y MIIEKONUTAIOMIMX HAXOMAATCS IMPEUMYLIECTBEHHO B CpeIHEM
Mo3re (Tak Ha3blBaeMasi HUTPO-HEOCTpUApHasl CHCTeMa), a TakKe B TUIOTalaMHYecKod oO01acTu.
JlohaMuHOBBIE 1IETTM MO3Tra MJICKOMHUTAIOIIMX XOPOIIO M3y4yeHbl. V3BeCTHBI TpH TIJIaBHbIE IIETIH, BCE
OHM COCTOAT M3 OJHOHEMPOHHOM LEnodku. Tena HEHPOHOB HAXOAATCS B MO3TOBOM CTBOJIE H
OTCBIJIAIOT aKCOHBI B IpyTrHe 00JIaCTH rOJ0BHOrO Mo3ra (puc. 2.15).
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Puc. 2.15. JodaMUHeprudecKHe CUCTEMEL FOMOBHOTG MO3T2,

1 — suTopuHANEHAs Kopa;, 2 — runodus; 3 — xpocraroe anpo; 4 — ¢GpoH-
TANBHAA KOp4, 5 — rUnotanaMyc; 6 — MeAHMANEHBII NyYoK MEPeRHero Moa-
ra; 7 — 4yepHas cyOcTaHund; 8§ — cpeaHuit Mo3r (OKpLILIKAY; 9 — Mo3re-
BOW CTBOJ.

OpHa menb odYeHb MpocTa. Tenmo HelpoHa HAaXOAUTCSs B OONACTH THIIOTaJaMyca M OTCHLIAET
KOPOTKUH aKCOH B THIO(U3. DTOT MyTh BXOAUT B COCTaB TUIIOTAIaMO-THIIO(PH3APHON CHUCTEMBI H
KOHTPOJIMPYET CUCTEMY DHJIOKPUHHBIX XKeJle3.

Bropas nodamuHoBas cuctemMa Takke XOpOIIO U3ydeHa. JTO yepHas CyOCTaHILUsS, MHOTHE KIETKU
KOTOpOH cojepxar aopamMuH. AKCOHBI 3THX HEWPOHOB MPOCHUPYIOTCS B IOJIOCAThIe Tena. JTa
CHCTeMa COJICPXKUT MpuMepHO 3/4 nodammHa romoBHOro Mo3ra. OHa MMeeT penlaroniee 3HaueHHe B
pEryIUpOBaHUM TOHMYECKHX ABMKEHUH. [lepuuut nodamuHa B 3TOW CHCTEME MPHUBOAMT K OOJIE3HU
[Tapkuncona. M3BecTHO, YTO MpH ATOM 3a00JIEBaHMM NPOHUCXOMUT T'HOETh HEHPOHOB YEpHOM
cyocraniun. Beenenne L-DOPA (npeamectBennuka nmodamuHa) obinerdaer y OONBHBIX HEKOTOpHIC
CHMITTOMBI 3200JIeBaHUSL.

Tpetpst nodamuHEpruveckas CHUCTEMa y4YacTBYET B NPOSBICHUH IIM30(PPEHUH M HEKOTOPHIX
JIPYruX NCUXMYECKHX 3a0oneBaHuil. DyHKIUM 3TOH CHUCTEMBI IMOKAa HM3YYEHBI HEIOCTAaTOYHO, XOTS
caMHM IIyTH XOpOIIO W3BECTHH. Tera HEHPOHOB JIEKAaT B CPEOHEM MO3T€ pSJAOM C YEpHOM
cyOcrannueii. OHU MPOCHUPYIOT aKCOHBI B BBIMICNEXKAIINE CTPYKTYPhl MO3ra, MO3TOBYIO KOPY MU
JTUMOUYECKYIO CHCTEMY, OCOOEHHO K (DPOHTAIBHOM KOpE, K CENTaIbHOM 00JIACTH M SHTOPUHAIBHOMN
Kope. OHTOpHMHAIbHAs Kopa, B CBOI OdYepenb, SBISIETCS TJaBHBIM MCTOYHHUKOM MPOEKIHUH K
THITITOKAMITY.

CornacHo 10(aMHUHOBOM runorese Mu30ppPEeHur, TPeThs AopaMUHEpPruyeckas cucreMa Ipu 3TOM
3a00JIeBaHUN CBEPXAKTHBHA. JTH TPEACTABICHUS BO3HHUKIIN TOCIE OTKPHITHS BEIIECTB, CHUMAIOIINX
HEKOTOpble CUMOTOMBI 3a0ojeBaHMsa. Hampumep, XJIOpnmpoMasvH M TajoNepHuoi] MMEIOT pa3HyIo
XUMHYECKYI0 TIPUPOIY, HO OHU OIMHAKOBO IMOJABJISIOT aKTUBHOCTH JO(PAMHHEPTHYECKOW CHUCTEMBI
MO3ra M IMpOsIBJICHHE HEKOTOpble CUMITOMOB MIM30(ppeHUH. Y OOJbHBIX MIM30(pEeHHEH, B TEUEHHUE
rojla TOJXY4aBIINX STH TpenapaTsl, NOSBISIOTCS JBUTATEIbHBIE HAPYIICHHS, MMOJYYUBIIAE HAa3BaHUE
tardive dyskinesia (moBTopsitoriuecs MPUYYyUTHBBIC JBMXKCHUS JIMIEBOH MYCKYIaTypbl, BKIIOYAs
MYCKYJIaTypy pTa, KOTOpbIe OOJIbHOM HE MOXKET KOHTPOJIHPOBATH).

CepOTOHMH MOYTH OJHOBPEMEHHO OTKpPBUIM B KauyeCTBE CHIBOPOTOYHOI'O COCYJIOCY’KHMBAIOLIETO
daktopa (1948) u sHTEepaMHHA, CEKPETHPYEMOTO SHTEPOXpoMap(HUHOBBIMU KIIETKAMHU CIU3UCTON
o0onouku kumieyHuka. B 1951 r. 6bu10 pacmm@poBaHO XMMHUYECKOE CTPOECHUE CEpOTOHMHA M OH
MOJyYHJI HOBOE Ha3BaHHE - S-THIPOKCUTPUNTAMHUH. B OopraHn3Me MIIEKONHTAIONHMX OH 00paszyeTcs
THJIPOKCUIIMPOBAHUEM aMHHOKHUCIIOTHI TpUIITO(aHa ¢ MOCIEAYIONMM JaekapOokcuinpoBanueMm. 90%
CEepOTOHMHA O0pa3yeTcss B OpraHu3Me SHTepoxpomMadGUHOBBIMH KIETKAMH CIU3UCTOW OO0OJOUYKH
BCEr0  MHUIIEBAPUTEIBHOIO  TpakKTa. BHYTpHUKIETOYHBIH ~ CEPOTOHMH  HMHAKTUBUPYETCA
MOHOAMHUHOKCHJIA301, cojiepKameiics B MUTOXOHIpUAX. CEepOTOHHH BHEKJIETOYHOTO MPOCTPAHCTBA
OKHCIISieTCS Tepy/oIuIa3MUHOM. bosbias 9acTe BbIpaOaThIBAEMOr0 CEPOTOHMHA CBA3BIBACTCSA C
KPOBSIHBIMH TUTACTHHKAMH W TI0 KPOBSHOMY pYCIy Ppa3HOCHTCS IO opraHusMy. [lpyras dbacTtb
JeicTByeT B KayecTBE MECTHOTO TOPMOHA, CIIOCOOCTBYSl aBTOPETYJIMPOBAHUIO KHUIIEYHOMH
MIEPUCTATBTHKH, a TAK)KE MOAYIIMPYS SIUTEIUATBHYIO CEKPEIMIO U BCACHIBAHHUE B KUIIIEYHOM TPaKTeE.
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Puc. 2.16. CepoToHMHEPIrHYECKHE TYTH B TOMOBHOM MO3T¢ KPRICH (CXeMa),

B1—B9 — rpynmel cepoTOHHHeprMYecKHX HEHPOHOB B 0ONACTH 1lBA, aK-
COHBl XOTOPHIX MPOELHPYIOTCA B Xopy GOMBINNX Momytiapuit, THNOTANA-
MYC H OPYTHE CTPYKTYPEI; | — MCOWATEHENT MyIOK MepeqHero Moara; 2 —
THHOTAJAMYC; 3 -~ XBOCTATOE ALPO; 4 ~ KOPa; 5 — MODKEYOK.

CepoTOHMHEPrUUeCKHEe HEMPOHBI IIMPOKO PACHpOCTPAHEHBbl B LIEHTPAJIbHOM HEPBHOM cHcTeME
(puc. 2.16). Onu oOHapyXKHUBarOTCS B COCTaBe JOPCAIbHOIO M MEAUAIBbHOTO sAep IlBa
IPOJOJIrOBaTOr0 MO3ra, a TaKK€ B CPEJAHEM MO3I€ M BapoJineBOM MOCTY. CepOTOHHHEPrUYECKue
HEHpPOHbI HMHHEPBUPYIOT OOIIMpPHBbIE OOJACTH MO3ra, BKJIIOYAOLIME KOpY OOJBIIUX MOJyLIapui,
TUNIOKaMI, OJEeIHbIM Iap, MUHAAIMHY, 00JacTh TrunoTtajaMmyca. VHTepec K CEpOTOHUHY ObLI
OpUBJICYEH B CBA3M C ImpobOsemoll cHa. [lpu paspymieHun sjaep LIBa >KUBOTHBIE CTpajaiu
6ecconnuneil. Cxomuplii 3(ekT oxa3pIBadM BEMIECTBA, MCTOMIAIOIINE XPAaHWJIHMINE CEPOTOHHWHA B
MO3re.

Camasi BBICOKasi KOHIICHTpAIMs CepoTOHMHA oOHapyxxeHa B snuduse (pineal gland). Ceporonun B
snudu3e MpeBpaiaeTcs B MeJTaTOHUH, KOTOPbI yyacTByeT B MUTMEHTALIUU KOXKH, a TaKXKe BIUSCT y
MHOTHUX >KMBOTHBIX Ha aKTUBHOCTb KEHCKUX ToHajA. CoaepkaHue KaKk CepOTOHMHA, TaK U MEJaTOHHUHA
B 3MU(U3e KOHTPOIUPYETCS LIUKIOM CBET - TEMHOTA Yepe3 HEPBHYIO CUMIIATUYECKYIO CUCTEMY.

Hpyryto rpynny MmenuatopoB IHHC cocTaBiastoT aMHUHOKHCIOTBHL. Y3K€ JaBHO H3BECTHO, 4YTO
HEpBHAs TKaHb C €€ BHICOKUM YPOBHEM METAa00IM3Ma COAEPKUT 3HAUUTENbHbIE KOHLIEHTPAIH L[EJI0T0
Habopa aMHHOKHCIIOT (TIepeurciIeHbl B MOpSAAKE YObIBaHUS): INIyTAMMHOBON KHMCIIOTBI, TJIyTaMUHa,
acraparuHOBOW KHMCIIOThI, raMMa-aMuHoMacsiHO# kucnotsl (I"”AMK).

['myramaT B HEpBHON TKaHM 0O0pa3yeTCsl MPEUMYIIECTBEHHO U3 TIIOKO3bI. Y MIIEKOIHMTAIOIINX
Oonbllle BCEro IiIyTamara COJEPXKHUTCA B KOHEUYHOM MO3I€ M MO3XKEUuKe, IJe ero KOHLEHTpalus
IpUMEpPHO B 2 pas3a BbIIlIE, YEM B CTBOJIE MO3ra U CIIMHHOM Mo3re. B cnumHHOM Mo3re riyramar
pacripe/ielieH HepaBHOMEPHO: B 3aJHHX pPOrax OH HaxoJuTcs B OoJbllIed KOHIEHTpallud, YeM B
nepeaHux. ['myramar sBasieTcsl OAHUM U3 CaMbIX pacrpocTpaHeHHbIX MenuaTopos B [THC.

[TocTcuHanTHUeckue penentopbl K IIIyTamMaTy KiIacCUQUUUPYIOTCS B COOTBETCTBUH  C
adhPuHHOCTHIO (CPOACTBOM) K TPEM DK30T€HHBIM aroHHUCTaM - KBUCTYJNaTy, kauHaty u N-metun-D-
acnaptaty (NMDA). MoHHbIe KaHaJbl, aKTHBUPYEMbIC KBUCTYJIATOM M KAaMHATOM, TTOJ0OHBI KaHAIaM,
KOTOpBIE YIPABIAIOTCS HUKOTHHOBBLIMH PELENTOPAMU - OHM TIPOMyCKaroT cMech kaTuoHoB (Na' m.
K"). Crumymnsamus NMDA-penenTopoB UMeeT CIOKHBIH XapakTep aKTHBALMH: HOHHBIH TOK, KOTOPHIit
neperocutcs He Tombko Na' m K*, Ho Taxke Ca’ mpm OTKpHIBAHMHM HOHHOTO KaHala pEIenTopa,
3aBHCUT OT NOTeHIMana MeMOpanbl. BoibT3aBrcuMas mpupoja 3TOro KaHaja OIpeleseTcsl pa3HoM
CTeneHpl0 ero Gmokuposanus moHamu Mg’ ¢ ydeTom ypoBHA MeMOpaHHOrO HOTeHIHManma. Ilpu
NoTeHIMate MOoKos Nopsaka - 75 MB umomsl MQ™, KOTOpble NpeMMYIIECTBEHHO HAXOIATCA B
MEXKIETOUHOM cpesie, KOHKypHpYoT ¢ noHamu Ca’  u Na' 3a COOTBETCTBYIOMINE KaHABI MEMOPaHBI
(puc. 2.17). BenenctBue Toro, uto noH Mg He MoxeT mpoiTu uepes Topy, KaHalT OGIOKHUpYeTCs
BCAKHMII pa3, KaK momajaeT Tyaa uoH Mg'™". DTo HMpHBOAMT K yYMEHBIIEHHIO BPEMEHH OTKPBHITOTO
KaHaJlla ¥ TMPOBOAMMOCTH MeMOpaHbl. Eciau MemOpaHy HeWpoHa Jenossipu3oBaTh, TO KOJIUYECTBO
noHoB Mg™", KOTOphIe 3aKpHIBAIOT MOHHBIH KaHAN, CHIDKAETCS M depe3 KaHal OeCIpemsTCTBEHHO
moryT npoxoauth uonbl Ca™", Na* u. K*. IIpu peaxux ctumynsiusx (MOTEHIMAN MOKOS U3MEHseTCs
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Mano) rayramareprudeckoro peuenropa BIICII Bo3HMKaeT NpeMMyIECTBEHHO 3a CUET aKTHUBALUU
KBUCTYJIAaTHBIX M KaWHATHBIX perentopoB; Bkiaag NMDA-peuentopoB He3HauuTeneH. [lpu
JUTUTETTFHOW JETOSpU3alii MEeMOpPaHbI (PUTMHUYECKAsi CTUMYIISALINS) MAarHUEBBIA OJIOK yoamsieTcs, u
NMDA-karansl HaumHaOT mpoBoauTh moHbl Ca'', Na' m. K'. HMomsr Ca’" uepe3 BTOpHYHBIE
NOCPEAHUKH MOTYT INoTeHuupoBaTh (ycunuBaTb) MUHIICII, uro MoOXXeT mpuBecTH, HalpuMep, K
JUIMTEIIBHOMY YBEJIIMUEHHUIO CHHANTHYECKOM IPOBOAMMOCTH, COXPAHSAMOIICHCS YacaMU U Jaxe
CyTKaMH.

0 GLU
Na* C

e Nat

BoneriasHCHMBIH BoasT3aBHCHMBITT
Ca* xaHan Ca*™ Kanan

Puec. 2.17. OTBET NMOCTCHHANTHYECKOH MeMOpaHsl Ha AKTHBALMIO €¢ IJIyTa-
MATOM (CXema).

@ — npu HeGONLWION H & — MPH BEHICOKOH YacTOTe CHHANTHIECKO aKTH-
pauMi. B cayaae a rayramar (GLU) aktupupyer kak NMDA, Tak 1 kBHe-
ryraTHele/kanHaTiee (Q/K) pelenTtopH, OTKpRIBAIOTCA KAaHATH, Npo-
nycxaloupe Houst Na* n K*. NMDA-KaHane! 3aénrokupobarsl Mg**. B ciy-
Yae § HMEET MECTO YCTONYMBAA ASNOIAPU3AIMA MOCTCHHANTHYSCKOH MEM-
6panel, woHsl Mg mokugalor NMDA-kaHans  OHH HaUMHAKT Mpo-
ayckaTk HoHel Ca*+, Na* n K*, Jenonapnialuna MOXeT TAkKe aKTHBHPO-
BaTh BOJLT3ABUCHMHEE KANLUHEBLIE KAHATL.

N3 Ttopmosubix MemumatopoB ['AMK saBmsercss camoii pacmpoctpanennoit B I[[HC. Omna
CUHTE3UpyeTCs U3 L-r1yTaMuHOBOM KHCIOTHI B OJIHY CTAINI0 (DEPMEHTOM JeKapOOKCUIIa30ii, HATMYUE
KOTOPOH SIBJISIETCSl JIUMUTUPYIOIIMM (dakTopoM 3Toro meauartopa. M3sectno aBa tuma ['AMK-
penenTopoB Ha noctcuHantudecko memopane: AMKA (oTKpbIBaeT KaHaJIbI JUIsi HOHOB XJIOpa) U
I'AMKDB (OTKpBIBaeT B 3aBHCHMOCTH OT THNA KIeTKH KaHanmel misa. K* mma Ca'™). Ha puc. 2.18
noka3zaHa cxema ['AMK-peuentopa. MHTepecHO, 4TO B €ro COoCTaB BXOAHUT OEH30MAa3UITUHOBHIN
peuenTop, HaJIUYUEM KOTOPOrO OOBSCHSIOT JCHCTBHME TaK Ha3bIBAEMbBIX MAaNbIX (JHEBHBIX)
TPaHKBUJIM3AaTOPOB (CeayKceHa, Tazemnama u Ap.). [Ipekpamenue neiictBus meauaropa B ['AMK-
CHHAIICaX MPOUCXOJUT MO MPUHIMIY OOpaTHOTO BCAChIBaHUS (MOJEKYIIbI MEAHATOpa CHEIHATbHBIM
MEXaHM3MOM TIOTJIOMIAOTCS W3 CHHANTUYECKOW IIEeNTH B IUTOIIa3My HeiipoHa). M3 aHTaroHumcros
['TAMK xopoiio u3BecTeH OMKyKynuH. OH XOpOIIIO MPOXOIUT Yepe3 reMaTodHIepainieckuii 0apnep,
OKa3bIBa€T CHJIbHOE BO3/CHCTBME HA OPraHU3M AK€ B MaJbIX J103aX, BbI3bIBasi KOHBYJIBCUU U CMEPTD.
'AMK o6HapyxuBaercs B psiie HEHpOHOB Mo3keuka (B kiuerkax Ilypkunbe, knetkax [ombmxw,
KOP3MHYATHIX KJIETKAX ), TUIIIIOKaMIa (B KOP3MHYATHIX KJIETKaX), B 0OOHSATEILHON JTYKOBHUIIE U YEPHOU
cyOCTaHIIHH.

WNnentudukanus AMK-ueneit mo3ra TpyaHa, Tak kak ['AMK - 0ObIUHBIN y4acTHUK MeTaboIu3Ma
B psjae TkaHed opraHuszMa. Merabonuueckass "TAMK He ucnonbp3yercss kKak MeauaTop, XOTsS B
XUMHYECKOM OTHOIICHHMM UX MOJeKynsl oauHakoBel. ['AMK ompenensiercs mno ¢epMeHTty
nexapOokcuia3bl. MeTo OCHOBAH Ha MOJTYYEHHH Y KHUBOTHBIX aHTHUTEN K JekapOokcuiase (aHTUTena
DKCTPATrUPYIOT, METST U BBOIST B MO3T, TJIe OHU CBSI3BIBAIOTCS C IEKApOOKCHIIA30i1).
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Pyc. 2.18. Cxema peuentopa MocTCHHARTHYeCKOH MemBpadel kK TAMK BMe-
cTe ¢ HEH3ICAMAINIHHOBLIM PEUENTOPOM, AKTHBAIIMA BEHI0AHAZH-
MEHHOBOTO PELICITTOPa OTKPBIBACT XAOPHLIH KaHAN.
I — GeH30AMa3MTHHOBLIN pelenTop; 2 — XMOPHHH Kanan; 3 — TAHATB-
Hai xnetka; 4, 9 — TAMK; 5 — MuToxoHApHA, 6 — IMOTAMHHOBAA
KHCROTa; 7 - PI0TaMatackapbokcunasa; § — CHHAITHYECKHIE MY3BIPEK;

10 — cybenHantiyeckasn Mem6Gpatia; 11 — TAMK-peuentop; 12 — FAMK-
MONYIHH.

JpyruM WM3BECTHBIM TOPMO3HBIM MEIMATOPOM SIBJIIETCS TIMLMH. [JIMIMHEprudyecKkue HEWpOHBI
HaXOJATCSl TJIaBHBIM 00pa3oM B CIMHHOM M IIpoaosroBaroM Mmosre. CUMTAlOT, 4TO 3TH KIETKH
BBIIIOJIHSIIOT POJIb TOPMO3HBIX HHTEPHEUPOHOB.

Puc. 2.19. ALCTHWIXONHHEPIYECKHE TIYTH B FONIOBHOM MO3re (cxeMa).

1 — mManokamm; 2 — GasanpHoe Aapo; 3 — ¢poxTalbHad kopa; 4 — Té-
MEHHas Kopa; 5 — jaTelnovHaf Kopa.

AUETHIXOJIMH - OJIWH W3 TMEPBBIX HW3Yy4eHHBIX MeanaTtopoB. OH dYpe3BBIYAHHO MIMPOKO
pacrpocTpaHeH B HepBHOW mnepudepudeckoil cucteme. [IpumMepoM MOTYT CIYKUTh MOTOHEHPOHBI
CIIMHHOTO MO3Ta M HEHPOHHI siJiep YepenHbIX HepBOoB. Kak mpaBuiio, XOJMHEPTUYECKHUE IIETTH B MO3Te
OTIPEICIISAIOT TI0 MPUCYTCTBUIO (PEPMEHTA XOIUHACTEpa3bl. B romoBHOM MO3re Tena XOIHHEPTHUECKUX
HEHPOHOB HAXOMISTCS B sApPE MEPETOPOJIKH, sApe TUaroHaabHoro mydka (bpoka) m 6a3ambHBIX sapax.
HefipoanaToMbl CYMTAIOT, YTO ATH TPYMIBI HEHPOHOB (HOPMUPYIOT (HAKTUYECKU OJHY MOITYIISIIIHIO
XOJIMHEPTUYECKUX HEHPOHOB: AP0 TeaHero mMosra, nucleus basalis (oo pacmonoxkeHo B 0a3aibHON
yactu mnepeaHero mosra) (puc. 2.19). AKCOHBI COOTBETCTBYIOIIMX HEHPOHOB MPOCIUPYIOTCS K
CTPYKTYpaM TI€pPEeTHETO MO3Ta, OCOOCHHO B HOBYIO KOPY M THIIIOKAaMII. 3/1eCh BCTPEUAIOTCS 00a THUMA
AIETUIIXOJUHOBBIX ~ PELEeNTOPOB  (MyCKapUMHOBBIE W HHUKOTHHOBBIE), XOTS CUUTAETCS, HYTO
MYCKapHHOBBIC PEIETITOPhl JOMHUHHUPYIOT B 00JIe€ POCTPAIIEHO PACIOKEHHBIX MO3TOBBIX CTPYKTYpaX.
[To maHHBIM TOCIEAHHX JIET CKJIQJBIBACTCS BICUATICHHE, YTO AalleTUIXOJMHOBAs CHUCTEMa HUTPaeT
OOJBIIYIO POJH B TIPOIECCAX, CBSA3aHHBIX C BBICHIUMH HHTETPATHBHBIMH (DYHKIHSIMH, KOTOPBIC
TpeOyroT yuyacTus mamsTH. Hampumep, moka3aHo, 4ToO B MO3re OONBHBIX, YMEPIIUX OT OOJE3HU
AsblreiiMepa, HaOJIFOTa€TCSI MACCHBHAS yTpaTa XOJIMHEPTrHUECKUX HeiipoHoB B Nucleus basalis.
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OlMNATHBIE PELEINTOPbI N Orinonbl MO3rA

MopduH 1 KOJEHH - Ba aKTUBHBIX MHTrpeaueHTa Mopdus. Mopdun Obin ounineH B XIX Beke u
CTaJl HIMPOKO MPUMEHATHCS B MeauiuHe. MexaHnusm JieicTBus Mop(drHa Ha MO3T JOBOJIBHO XOPOIIO
u3yyeH Onaromaps TOMY, 4YTO OBUIO CHHTE3MPOBAHO BEIIECTBO HAJIOKCOH, KOTOPOE SBIISAETCS
cnenuduyeckuM aHTaroHucromM Mopduua. Cam 1o ceOe HaJOKCOH HEAaKTHBEH, HO JEHCTBHE
BBEJCHHOT0 Ha ero (oHe MopduHa HE MposBisercs. To, YTO HATOKCOH HMEET XHMHYECKYIO
OTPYKTYpPY, MOXO0XKYI0 Ha MOp(UH, U SABIAETCS €ro CHeHU(PUUYECKHUM aHTarOHUCTOM, MPEANOIaracT
HAIMYUE Ha MeMOpaHe crnenuduueckux st MopduHA perentopoB. VCMoNb30BaHHE MEUEHOTO
HAJIOKCOHA TOKa3aJio ero crenuuyeckoe CBS3bIBAHHE HA pelenTopax HEWpOHOB obiacTell Mo3sra,
UMEIOIIMX OTHOLIeHHe K 6osn. M3 Mo3ra romy6eit ObUI0 BBIJICIIEHO BEIIECTBO, NOTYYHBIIEe Ha3BAaHHUE
sHkedanuH (T. €. MopduH Mo3ra), obnamaromiee CBOMCTBOM MopduHa. B nanbHeieM ObLIH OTKPBITHI
Jpyrue ONHOUABI MO3ra. DTy TPYIITY BEHIECTB B IIEJIOM HA3bIBAIOT YHIOP(HUHAMH.

B mHacTosiee Bpemsi YCTaHOBIIEHO, 4YTO CHHTE3 HEHPONENTHIOB COCTOUT B OOpa3OBaHUU
OTHOCHUTEJIBHO OOJBIINX MENTHI0B-TIPEANIECTBEHHUKOB, U3 KOTOPBIX MOCIE 3aBEPUICHUS TPAHCISIIH
BBIILICTUISIIOTCSL [IPOTE€a3aMU COOTBETCTBYIOLME HeWpomentuabl. B cocraB Takoro mnentuja-
IPE/IIECTBEHHUKA BXOAAT OOBIYHO HECKOJIBKO MOCJIEAOBATEILHOCTEH HEHPOINENTHIOB, a TaKXKe TaK
Ha3bIBacéMasl CUTHAJIbHAsl IOCJIEI0BaTeNIbHOCTb, CIIOCOOCTBYIOIIAS MUTPALMU IPEAIICCTBEHHUKA B
IIUTOIUIa3ME KJIETKH, TTOCJIE TOTO KaK €ro CHHTE3 3aKOHYMJICS Ha MEeMOpaHaX SHIOIUIA3MaTHYECKOTO
petukynyma. B Hacrosiiee BpeMsi U3BECTHBI CIEAYIONUE HEHponenTuabl: 1) ONMMONAHbIE MENTUIbI -
SHKeaATNHBI, YHIOPGUHBI, TUHOPGUHBI; 2) TAXUKHMHUHBI-BENIECTBO P, melpokuHuH A, HeHpomenuH
K; 3) mneiiporeHsuH; 4) Ba30aKTUBHBIH WHTCCTHHAIBHBIA IOJMICHTHA, 5) COMAaTOCTaTHH; 6)
XOJUMUUCTOKUHUE; 7) Helponentuy Y; 8) ractpun; 9) BazonpeccuH; 10) oxcutouun; 11) 6omOe3uH;
12) TuporponuH; 13) aHTHOTEH3HH.

Bonpocsl

1. OcHOBHBIE OpraHeIbl KJIETKH.

2. Kakue oTpocTku uMeeT HeUpoH?

3. KakoBa yHKIIHS INTHaTbHBIX KIETOK?

4. [loTeHuMan NOKOS U MOTEHIMAN JEHCTBUS - NOHHbIE MEXAHU3MBI.

5. IlocnenoBaTenbHOCTh COOBITUI B CHHAIITUYECKOM MPOBEACHUU.

6. MenuaTopsl U UX paclpocTpaHEeHNE B ICHTPAIbLHOM HEPBHOW CHCTEME.
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I'nmasa 3

AKTUBUPYIOLUUE CUCTEMbI MO3IrA
PU3NOJTIOMMYHYECKUE MEXAHU3MbI CHA

[Ipupona cHa TOCTOSHHO HWHTEPECYET Bpaueil, y4YEHBIX pa3HbIX CIEHUaTbHOCTEI-OMOI0rOB,
IICUXOJIOTOB, (hri10cooB, 1a M MPOCTHIX JItoei. Bennyaiiime MpICIUTeNnN yxe TaBHO 00CYKAaIH 3Ty
npobiiemy. Benukuii Bpau npeBHocTH ['MImokpar mosarall, 4To COH BO3HUKAET B pe3yJibTaTe OTTOKA
KPOBH U TeIljla BO BHYTpeHHUE obnacTu Tena. Jpyroil Benukuili aHTH4HbINA yueHblit ApuctoTens (384 -
322 TT. 10 H. 3.) OOBSCHSI COH TE€M, UTO Taphl, BO3HUKAIOIIUE MTPU ITEPEBAPUBAHIH TTHIIU B KEITYIKE,
pasHOCATCS MO BCEMY Tely uepe3 T'yMOpbl (’KMIKOCTH), BBI3bIBasg COH. DTO OOBSICHEHUE BIAJIEN0
yMaMH €BpONEeNCKUX YUEHbIX U IPUHUMAJIOCh Ha BEpY MOYTH JBE THICSYH JIET.

HecmoTps Ha To, 4TO BCe BbICIIKE MO3BOHOYHBIE KUBOTHBIE CIIST, a YEJIIOBEK MIPOBOAMUT BO CHE HE
MEHEE TPETH CBOEH JKM3HHU, NIPUPOJAa U HA3HAYEHHE dTOTO COCTOSIHMSI OCTABAJIMCh HEM3BECTHBIMU Ha
NPOTSHKEHUH BEKOB. XOPOIIO M3BECTHA OblIa JIMIIb BUTAJIbHAs (KU3HEHHAs, OT JIaT. Vita - KH3HB)
HeoOxonuMocTh cHa. COH ynydllaeT HacTpOEHHUE, MaMsATh, BOCCTAHABIMBAET PaOOTOCIIOCOOHOCTH

33



yenoBeka. [lcuxumarpsl Bceraa MOJYEpPKUBANIM, YTO PACCTPOWCTBO CHA HEPENKO SIBIISETCS IMEPBBIM
CUMIITOMOM (TIPH3HAKOM) TCUXWUYECKOTO 3abosieBaHus. COBPEMEHHOE COCTOSHHUE ATOM MPOOIEMbI
OIpeleseTCs OTKPBITUAMM B Hayke Hadama XX Beka. B CBOI0O ouepenb, dTU OTKPBITUS CTaIH
BO3MOXXHBI OJarojapsi CO3JIaHUIO HOBBIX METOJIOB HccienoBaHus. [Ipexne Bcero 3TO0 MeTOIbl
nojurpaguyeckon perucTpanu (HU3MOIOTHYECKUX MPOIIECCOB BO BpeMs CHa (T.e. OJHOBPEMEHHOM
pPErucTpaluy HeCKONIbKUX (husnonornuyeckux (GyHKUIUN paboThl cepAla, AbIxaHus, Mo3ra). bonbiryio
pOJb CHITPAIM TaKXKE METOABl OMOXMMHUYECKOrO aHaln3a OWOJOTHYECKH AKTHUBHBIX BEIIECTB,
YYacTBYIOIIMX B IMpOLlECcCax CHA, U, HAKOHEll, ICUXOJIOTHYeCKUe UCCIIeOBaHUsl, Oaroapsi KOTOPbIM
CTPEMHTEIHHO HAKAIUIMBAJINCH HOBBIC JJAHHBIC, OJHAKO MHTETPHUPOBATH MX B LIEIOCTHYIO KOHICHIINIO
0Ka3aJIoCh BeECbMa HEMPOCTO.

Tenepp yxXe CTaJO0 OYEBHIHBIM, YTO COH BBICIIMX MIIEKONHMTAIOUINX, BKIIOYas YEIOBEKa,
IpeJcTaBiIsieT co00i HEe MPOCTO MOKOM, T. €. OTCYTCTBHE aKTUBHOCTH, a 0CO00€ COCTOSTHHME HEPBHOM
BBICILIEH JESATENIBHOCTH, U 3TO COCTOSIHME HE OogHOponaHO. Kparkas ucropus Bompoca TakoBa. B
nabopatopun WM. II. IlaBnoBa (Hawasmo XX Beka) ObUIO OTMEUEHO: €CIIM coOakaM MPEeabsIBIISIN
MOHOTOHHBIE pPa3/IPaKUTENH, HANpPUMEpP MHOTOKPAaTHOE IIOBTOPEHHE JIETKOTO MPUKOCHOBEHHS
(xacankoi) K Koke Oelpa 3aJHEW Jambl, 5TO BBI3bIBAIO Yy >KMBOTHBIX COHJIMBOCTb, U OHU YacCTO
3aceimanu. M3 sToro HaOmioneHHs ObUL, chenan BBIBOA, YTO COH TPEACTaBILeT CcO00i MIMPOKO
pa3iuBIIeeCs TOpPMOXKEHHE (YCIOBHOE) MO Kope Oonpmmx mnonymapuii. Ha3HaueHue Takoro
TOPMO>KEHHS COCTOUT B 3aIUTE TOJIOBHOI'O MO3ra cCO0aKkyd OT MOHOTOHHBIX pa3apaxuresneil. 'oBops o
MPEJICTABICHUSIX MAaBJIOBCKOM IIKOJIBI O CHE, HENb3sl HE YIOMSIHYTh Clly4aid, KOTOpbIH npuBoauics .
[1. TlaBnoBeIM uIsi WUTIOCTpaluu cBoe koHuenmuu. B ['epmanmm B ximHHKY mnpodeccopa
[ tpromnens mocTynuil 00JIBHOM, KOTOPBIN B pe3y/ibTaTe TPaBMbI IOTEPSUT 3PEHUE U CIIyX, BEpHEE - Y
HEro CIBIIAI0 OJAHO YXO M COXPaHWJIMCh OCTaTKH 3peHus B ogHOM ria3y. Korma stu o6a «okHa B
MUP» 3aKpbIBaJIU, 00JIbHOMU 3ackinal. B nanpuelinem B nadoparopun U. I1. [1aBnoBa Obu1H poBeAEHbI
OTBITHI Ha coOaKax, MOATBEPAUBIINE HAOIIOACHUS, ClIeJaHHbIe B KiIMHUKE npodeccopa Ll tprommerns.
W. II. IlaBnoB mpuiien K BBIBOAY, YTO €CIM HCKIIOYUTH MOCTOSHHBIA MPUTOK HMITYJIBCOB B KOPY
00JbIINX NOJTyHIapUil OT OPraHOB YYBCTB,- HACTYIIAET COH.

Pemaromiee 3HaueHne B MOHUMAaHUU HEHPO(MU3HOIOTHUECKUX MEXaHHU3MOB CHA UMeENU paboThI MO
HCCJIEJOBAaHUIO OMORJIEKTPUYECKUX IPOLECCOB I'OJOBHOIO MO3ra JKMBOTHBIX M 4elloBeKa. B Hauaie
Hatero cronerus I'. beprep (1905) 3apeructpupoBai OT TOJIOBHOTO MO3Ta YeJIOBEKa, HaXOISAIIErocs B
CIIOKOMHOM COCTOSIHUM, CUHYCOUJAJIbHBIE KOJIEOAHUS JIEKTPUYECKOro MOTEHIMala ¢ yacToTod 8-11
['u. DTOT pUTM MONyuYWs Ha3BaHUE arlbha-pumma. Anbpa-puT™M Haubolee BBHIPAXKEH B 3aTHUIOYHBIX
0o0JacTsIX TOJOBHOTO MO3ra M PErucCTpUPYETCSl B COCTOSIHUM CIIOKOMHOTO OOJpPCTBOBAaHUS C
3aKpBITBIMU IJ1a3aMU. JTO OTKPHITHE OBIJIO HAYaJIOM MPUMEHEHHS SJIEKTPOPHU3NO0IOrMYECKOT0 METo1a
UCCJIEIOBAHMSI K JI€ATEIbHOCTH TOJIOBHOTO MO3Tra YeIoBeKa.

B 30-x romax Hamero cTOJETHS CTajlo U3BECTHO, UYTO Mepepe3ka Y KOIIKM MO3TOBOrO CTBOJa Ha
YPOBHE CpeJIHEero Mo3ra (mpernapar CISIIEero MO3ra) BBI3BIBAET COH. ITOT (haKT OB XOPOIIIO U3BECTEH
BpayaM, MU OHHM Ha3bIBAIM 3TO COCTOSHHME Komou (OT rped. COma - coH). Takoil COH y KOUIKH
COIMPOBOXKAANCS MEAJIEHHBIMU JJIEKTpUUYECKUMH KojeOaHusMu Ha OOl (Tak Ha3pIBaeMble COHHble
sepemena). Ilpu nepepeske Mo3ra KOIIKM Ha YpOBHE INEPBBIX IIEHHBIX CETMEHTOB, T. €. OTAEJICHHE
CIIMHHOTO MO3ra OT TOJIOBHOTO, MOJIy4ajau Mpenapar OOJpCTBYIOLIETO MO3Ta, T. €. KOIIKa cieansa
IJ1a3aMU 3a JBWXKYIIMMUCS Tiepes Hell 00beKkTaMu, LieBeia Bubprccamu, a Ha D3I peructpupoBanu
ObicTpble KoJeOaHus c yactoToi Oera-purma (puc. 3.1). COBOKYNHOCTh 3TUX JaHHBIX IIpHUBENa
uccienoBarenael K 3aKIIOUEHHIO, 4TO CTPYKTYpbl MO3TOBOIO CTBOJIA OCYIIECTBIISIIOT (YHKIIHIO
npoOyxnenus (arousal) romoBHoro mosra. Oka3ajgoch, 4TO €CIM Yy JPEMIIIOINEH KOIIKH dYepes3
CriellMalbHbIe IEKTPO/Ibl, BXKUBJIEHHbIE B 00J1aCTh MO3TOBOTIO CTBOJIA, IPOU3BOJUTH JIEKTPUUYECKYIO
CTHMYIISIIUIO PETUKYISIPHOHN (pOpMaIiuu, To 3TO MPUBOANUT K MTHOBEHHOMY TPOOYKICHUIO KHBOTHOTO
U HaCTOPaKUBaHUIO.
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Puc. 3.1. TIpenapars! N30MHPOBaHHOTO MO3rd (A) M M30NHPOBAHHOTO TEPeH-
Hero Mosra (B) ¢ coorseTcrBYIOMIMMH DIT.

Kakue ke CTpyKTyphl MO3IOBOTO CTBOJIA KOINKH MOTYT OBITh OTBETCTBEHHBI 33 COCTOSIHUE
0oapcTBOBaHUA? DTO CMpYKmMypvl pemuKkyisapHou —Gopmayuu, WIA cemuamou Gopmayuu.
Perukynspuast gopmaiusi MO3roBOro CTBoJia ObLIa ONHMCAHA €IIe B IMPOIUIOM CTOJIETHH PYCCKUM
yuensiM B. M. bextepeBbim (1898) u ucnanckum ydenosim Pamon-u-Kaxanem (1909) xak auddysHoe
CKOIUICHHE HEHPOHOB, MPOHHW3AaHHOEC MHOTOYHCICHHBIMH HEPBHBIMH BOJIOKHAMH W 3aHUMAIOIIEE

CPEIMHHOE MOJIOKEHUE B MO3TOBOM CTBOJIE. B HacTosIee Bpemsi B COCTaBe PETHKYISIpHOU (hopMariu
Mo3ra 4esioBeka onucano 6omuee 100 saep.
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Puc, 3.2. Yuactue CTPYXTYp PETHKYAAPHOI (hopMALIMH MO3Ta YEIOBEKA B pas-
ANMHBIX DYHKUMAX,

Jns petukymnsipHOW (QOpMaluu XapaKTEpHBIM SIBIISIETCSI TO, YTO MHOTOYHUCIICHHBIE HEHPOHBI
o0OpasyroT kak Obl muddy3Hyto cetb (mar. Reticulae - cetb, oTcloma ¥ Ha3BaHHME BCEl CTPYKTYPHI
TOJIOBHOTO MO3Ta), KOTOpasi MPOHW3aHa OOJBIIMM YHUCIOM BOJOKOH, MAYIIUX OT CEHCOPHBIX SAEp
MO3rOBOIO CTBOJIa (fIpa 4YepenmHbIX HEpPBOB). AKCOHBI HEHPOHOB PETHKYISIpHOW (opMaiuu
HAIMpaBJISIOTCS BBEPX K KOpe OOJIBIINX MONYIIApUi, a TAK)Ke BHA3 K HEHPOHAM CIMHHOTO Mo3ra (pHcC.
3.2). bonee Toro, cama peTukyisipHas (opMmalus MO3TOBOIO CTBOJA IMOJy4yaeT BOJIOKHA OT psja
CTPYKTYp TOJIOBHOTO MO3ra, B TOM YHCJI€ OT KOPbl OOJIbIINX MOJyIIapuid, U CIMHHOTro Mo3ra. Ceilyac
IOpUHATA THUMOTE3a, YTO B HOPME «PETHKYJSPHBIA pa3psy» 3amycKaeT KOPKOBBIE MEXaHU3MBI
00ApCTBOBaHUS, KOTOPBIE, B CBOIO OYepe/ib, PETYIUPYIOT TOHYC PETUKYISAPHOH (OpMaluu CTBOJIA.
OCHOBBIBasCh Ha 3TOM, MOXHO OOBSICHUTB U PE3YJIbTaThl ONBITOB B J1abopaTropun M.I1.ITaBnoBa, korga
co0aKu 3achlaJIy MPH JIEHCTBUU MOHOTOHHBIX pa3/ipakuTesei.

Ot pa3apaxKuTeiin B036y)KIIaIOT HCﬁpOHBI KOpbI, KOTOpLIC, BO3HCﬁCTByH Ha PCTHUKYISIPHYIO
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dbopMaIuio CTBOJA, ¥ MPUBOJAT K 3aCHITAHUIO COOAKHU.

JleiicTBUTENBHO, 0KA3aJ10Ch, YTO B COCTaB PETUKYJIAPHON (hOpMallid MO3TOBOTO CTBOJIA BXOIST HE
TOJILKO CTPYKTYPHI, TIPH BO30YKIEHUU KOTOPBIX JKMBOTHOE IMPOCHIMACTCS U CTAHOBHUTCS AKTUBHBIM
(HacTopaxMBaHUE, NPHUHIOXMBAHWE M Tp.), HO U CTPYKTYpbl, AKTHUBALUA KOTOPBIX BBHI3bIBACT
3achIllaHue JKUBOTHOTO. DTO si/ipa 1IBa. B OKOHUaHUSIX CBOMX aKCOHOB (CHHAIICaX) HEHPOHBI ATHX SACP
BBIICTISIIOT CEPOTOHUH. B ombITax Ha KUBOTHBIX OBUIO MOKa3aHO, YTO JOKAJIbHOE Pa3pyIlIEHUE TUX
SJep MPUBOIUT K XPOHUUYECKON OECCOHHHMIIC YKHBOTHOTO, KOTOpask MOXKET 3aKaHUMBATHCS CMEPTHIO.
H3BecTHO, YTO HCTOILIEHUE CEPOTOHMHA MO3ra Yy 4YeJOBeKa TaKKe MPHUBOJUT K XPOHUUYECKOM
OeccoHHUIIE.

B HacTos1ee BpeMsi H3BECTHO, YTO COH HE SBJIAETCS OJHOPOIHBIM COCTOSIHUEM T'OJIOBHOTO MO3Ta.
B 1953 r. amepukanckue uccinenosarenu AsepuHckuil u KielitMan oTKpbuM (peHOMEH «OBICTPOro
cHa». DTOT ()EHOMEH COCTOSUI B TOM, YTO MEIJICHHOBOJIHOBBIA COH (3ameieHue kojebanuit D91 1o
2-3 B CEKyHAY) NEpUOJIUYECKH TPEPHIBAJICS KOPOTKUMHU IEPHOAAMU HHU3KOAMIUUTYIHOH D3I
BBICOKOM 4acTOThI (10 30-40 xoiebaHuii B CEKYHY), YTO COMPOBOXKIAIOCH OBICTPHIMU JABUKCHUSIMHU
IJIA3HBIX 100K 3a 3aKpbIThIMM Bekamu. OTcrojla 4acTo ymoTpeOiisieMoe Ha3BaHHME 3TOW CTaguH -
REM-cragus (ot amra. repid eye movement). Takum o0pa3om, celdyac MNPHHATO BBIACIATH, IO
KpaifHell Mepe JBe CTaAHH CHA - «MeOdIeHHbIl» COH U «Oblcmpbitly COH. B 3THX TepMHUHAX OTpakeH
xXapakTtep 4actoThl Konebanmii OOl wuyenoBeka B 3tk mnepuoabl. CorjacHO  JaHHBIM
HEHPOPHU3HOIOTUIECKUX UCCIIEAOBAHUIA «MEIJICHHBIIN» COH 3aIlyCKaeTcs sIpaMy IIBa. JTa IIETOYKa
A1ep, COoAepKallUX CEePOTOHWHEPTrUYecKre HEHpPOHBI, MPOTAHYNIACh [0 CpeTHEH JMHHUU 4Yepe3 Bech
MO3rOBOM CTBOJI OT IIPOJOJIrOBaTOro 10 cpenHero mosra. Kak yxke ykas3blBaJoCh, TOPMOXKEHUE
CHUHTE3a CEpOTOHHMHA B TOJOBHOM MO3T€ MPHUBOJIUT K OECCOHHUIE, KOTOPYIO MOXHO MPEKpPaTHTh
BBEJICHUEM YMEPEHHBIX 103 S-TUAPOOKCUTpUNTO(aHa (MpeaiecTBEHHUKa cepoTOHNHA). Paspyiienue
A7Iep 1IBa TaKKe MPUBOJIUT K XPOHUUECKOI OeCCOHHHUIIE.

B Hacrosiiiee Bpemsi XOpoOIIO M3BECTHO, Kak IPOTEKaeT COH 4ejoBeka. [lepexos uenoBeka OT
00pCTBOBAHUS KO CHY IMIPOXOJUT HECKOJIbKO cTaguit (puc. 3.3). DTu cTaAuM HAJIe)KHO ONPEAETSIOTCS
o 9T, a TakxKe NICUXOJOTUYECKOMY COCTOSIHUIO YETIOBEKA.

Cmaous I (A-cramusi) npemota (Ha DDI'- MenjeHHbIE BOJHBI U OTJENbHBIC BCHBIIIKK anbda-
puTM™ma).

BboapcTeoBaHHe CriokoHHBIH COH AKTHBHbLIA COH

Cramna [ Cragpa 11 Crapus IIT Craaua [V CHopnaeHue
F
P
ARG A by SN~ Tt Sy W{\W R et h i
0

Puc. 3.3, Ctagvu cHa y yenoseka no 0L

Touxy oTBeneHna DI F — nofHag xopa, P — TeMeHHas xopa 1 O —
3aTHUIOUHAA KOpa.

Cmadus IT (B-cTanust) — peryisapHO BO3HMKAIOLIME BEPETEHO-
ofpasHbie PUTMBI 9acTOTON 1418 koneGaHui B CEKYHIY (TaK
Ha3BIBAEMBIE COHMME gepemena), a TaKKe BEPTeKC-ITOTCHLINAIE!
u K-kommnexcel. TTon K-koMmnekcaMil TOHUMAOT BEPTEKC-TIO-
TEHLHAMH ¢ NOCNENYIOIHMHA COHHBIMH BePETEHAMH.

Cmaduu III, IV (C-, D-, E-cranuu) — COBCTBEHHO <«MEJICH-
Hlii» coH (nenbTa-con) (111 cramus saHuMaer 25—50%, IV cTa-
ausa — 50%).

Becb HOUHOI COH ue€nOBEKa COCTOUT U3 4-5 IMKIIOB, KX/l U3 KOTOPBIX HAaYMHAETCS ¢ MEpUoa
«MEJIJIEHHOTO» CHA U 3aBepIIaeTcs MepuonoM «ObicTporo» cHa (puc. 3.4). JInurenbHOCTh Takoro
LIMKJIa OTHOCUTEJIBHO IOCTOSIHHA M y 310poBoro uenoseka cocrasiseT 90-100 mmu. CrpykTypa
HOYHOTO CHAa B3pPOCIJIOTO 3/JI0POBOTO YEJIOBEKAa TAaKKE€ OTHOCUTEIBHO MOCTOSHHA: HAa «MEIJIEHHBII
(menpra-con) npuxomurcs 20-30%, Ha «ObICTpBII - 15-25%.

[lepuoxg cHa 310pOBOrO B3pPOCIOTO 4YeJOBEKAa MPHUHATO JEIUTh HA HECKOJBKO CTaIui.
CootHomeHue a3 cCHa B OHTOTEHE3€e YelloBeKa 3aKOHOMEpPHO MeHseTcs (puc. 3.5). Y HOBOPOXKIEHHBIX
napajokcaibHas (aza cHa 3aHuMaeT okojo 50% BpemeHu cyTok. [1o Mepe B3pociaeHus JITUTEIBHOCTD
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napaJoKCaIbHOM (pa3bl CHAa CHUXKAETCS M COCTABIISIET y B3pocioro uyenoseka 20-23%.

[Ipu wu3OuparenbHON JAETpUBALMU JI€JbTa-CHA B BOCCTAHOBHUTEIBHYIO HOYb YBEJIMYMBACTCS
nmurenbHocTh 111 u IV cranmil cHa. Eciin denoBeka MOJIHOCTHIO JIMIIATH CHA, TO B IIEPBYIO OYEPE.b
YBEJIMYUBACTCS UIMTEIbHOCTh JENbTa-CHa, OH ObICTpee HacCTylaeT, U JIMIIb Ha BTOPYIO HOYb
POUCXOIUT KOMIIEHCATOPHOE YBEIUYCHUE JITUTEIHHOCTHOBICTPOTrO» CHA.
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Pyc. 3.5, Tpad¥HK, moKasp{BaIOLIHI BO3PaCTHEIE M3MEHEHHE NPOMOMKHUTENb~
HOCTH M ZONH NMApaloKCANLHOTO CHA Y YEJOBEKa:
BHAHO pe3Koe COKpAallICHHE MTMTENLHOCTH MapafoKCaibHOre CHa
(BAT") — oT 8 yacoB y HOBOPOXOEHHHX X0 1 Yaca ¥ MOXMHIBIX AI0-
neii. U3MeHeHNA B NPOJOMAKHUTEABHOCTH MENIEHHOBOINOBOIG CHa
(MC) ue cToib BHIPaXeHo; YMEHBIeHNE 0T § 4acoB M0 MPUMEPHO
5 yacos. .

MoxHO nymaTh, YTO 4YEJOBEK, IPEXJIE BCEro, HYXKIAeTCsl B MEAJCHHOBOJIHOBOM CHE.
YcraHoBneHo, yTo yuiMHeHue IV crtaanu cHa yiydinaer 3arloMHHaHue BepOanbHOro marepuaia. [lpu
YBEJIMYEHUN Harpy3Kd Ha 3pUTENbHBIM aHamu3aTop JUIMTENbHOCTh JAENbTa-CHA YBEIUYMBAETCH.
[TonoGHBIE HaHHBIE TOTYYEHBI U IIPH UCCIIEIOBAHUM «OBICTPOro» CHA. Pe3ynbTaThl 3KCIIEPUMEHTOB 110
n30upaTeabHON IenpUBalMU «OBICTPOrO» CHA CBUAETEILCTBYIOT O BHICOKOW MOTPEOHOCTH YEJIOBEKA B
HeM. JlumieHne uenoBeka «OBICTPOrO» CHA MPUBOJUT K 3HAYUTENbHBIM HAPYIIEHUSM MCUXUKH:
MOBBIIIAIOTCS  Pa3ApaXUTEIbHOCTh M AMOLMOHAJIbHAS  PACTOPMOKEHHOCTb,  TOSBISIOTCS
TaJUTIOIIMHAIIMM, a TMpH YIJIYOJIEHMH 53TOTO COCTOSHUSL MOTYT TIOSBUTHCS TapaHOUJAIbHBIE
(naBsi3unBbIe) uaeu. Ilockoabky mepuoi «ObICTPOro» CHa OOBIYHO CBS3BIBAIOT CO CHOBUICHHSIMH, TO
IIPUBE/ICHHBIE BBIIIE PE3YJbTAaThl B HEKOTOPOM CTENEHU COIVIACYIOTCS C IICHUXOaHAIUTHYECKOU
KOHIEMNINEeH O PO CHOBUACHHUM B PETYJSAUHU MCUXUYECKON kxu3HU. ECTh cBeneHus, uyto yeMm Oosee
UHTECHCUBHBI JBIKEHHS IJ1a3 BO BpeMs «OBICTPOT0» CHA, TEM JIy4YIlle BOCIPOU3BOJISATCS CHOBHJICHHUS.
OTOoMy MPOTHBOBEpEUYAT HEKOTOPBIE IPYTrUe JaHHbIE, HAIIPUMED y CICMOPOXKIEHHBIX ABM)KEHUS I1a3 B
«OBICTPOM» CHE TaKK€ BO3MOKHBI, HO 3pUTENIbHBIE CHOBUCHHUS OTCYTCTBYIOT.
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NMCUXNYECKASI AKTUBHOCTb BO CHE

B konue mnpomwioro croierus 3. Ppel] BbICKAa3aJl MHEHHME, YTO CHOBUJCHMS BBIIOJIHAIOT
KaTapCcU4eckyro (IeH3YpHYI0) (YHKIHIO, SBISACH CBOCOOPAa3HBIMH  KJIAlaHaMU Ul «HE
OTPETyJIMPOBAHHBIX B OOJPCTBOBAHUU MOTHUBOB». COIJIacHO MCUXOAHAIUTHYECKOW KOHLENLIUU 3TH
MOTUBBI HE MOTYT OBITh «JIOMYIIEHB» B OOJPCTBYIOIIEE CO3HAHUE, IMOCKOJBKY «HAXOAATCS B
HEMPUMHUPUMON KOH(POHTALMU C COLMAIbHBIMU YCTAaHOBKaMM (MOpaibio OOIECTBA) IMOBEIEHUS
UH/IVMBUA». B CHOBHIIEHHH 3TH MOTHBBI, cOoriacHO KoHuenuuu 3. dpeiina, B TpaHCHOPMHUPOBAHHOM
BUJE JIOCTUIAIOT CO3HaHMs BCIEACTBUE TOrO, 4YTO «EH3ypa» CO3HaHUs ociabineHa. OTo
IPEIIIOJIOKEHUE OYEHb TPYAHO IPOBEPUTH SKCIIEPUMEHTANbHO. BMecTte ¢ TeM KoOHuenuus He
HOJIy4MJIa MOJHOro MoATBepkAeHusa. Hanpumep, He oOHapyXeHO creln(UKU BIUSHUS KaXJ0TO U3
NEpUOJIOB CHA («MEIJIEHHOT0» U «OBICTPOrO») Ha OTACNbHBbIE IMCUXWYECKHE (DYHKIMH, KOTOpHIC
MOYKHO TECTUPOBATh 110 OaTapee MNCUXOJIOTHYECKUX TECTOB.

Bpauu ormeuaror, 4ro HauboJiee 3aMETHO BIMSAET Ha IICUXUKY oOwias JUIMTEIbHOCTh cHa. Kak
NOKa3aJli CIEeLUaIbHbIE UCCIIEAO0BAHMS BIUSHUS JEIPUBALUN «OBICTPOrO» CHA, 3TO B 3HAUYUTEIILHON
CTETIEHU ONPEIEIAETCS MCUXUIECKUM CTaTyCOM JIMYHOCTH CYOBEKTa, a TAK)KE CYIIECTBEHHO 3aBUCHT
OT XapakTepa NPebsBISIEMbIX ICUXOJOTUYECKUX TECTOB.

Oty fJaHHBIE B 00LIEM HE MpoTHBopedar KoHuenuuu 3. Ppeiina, KOTOPBIA CUMTA, YTO
CHOBUJICHUS CIYXaT Uil pa3psIkd ONpEAEICHHbIX MOTHUBOB (HampuUMep, arpecCUBHOCTH WM
CEKCYalbHOCTH). JlaHHBIE TTOCTIETHETO BPEMEHH TOBOPST B MOJIB3Y TOTO, YTO CHOBUACHUS MOTYT OBITh
U B «MemneHHoM» cHe. OTcrofia Aenaercss BBIBOJ, YTO MOTPEOHOCTh B CHOBUJEHUSAX CYLIECTBYET
HE3aBUCHMO OT HOTPEOHOCTH B «OBICTPOM)» CHE KaK TaKOBOM M MOXXET OBITh Ja)K€ MEPBUYHON IO
OTHOLICHHUIO K OIIPEJIEIICHHBIM CTaJUsAM CHA.

B mocnennue ronpl mosydeHsl JaHHBIE 00 M3MEHEHHWH CTPYKTYpBI CHA MPU OOYYEHUH WU TIPU
aZlanTaliy K HOBBIM yCJIOBUAM. McciienoBaHusi B 3TOM HalpaBiI€HUH MPUBOAAIT K 3aKIIOYEHHIO, YTO
«OBICTPBIIN» COH U CHOBHJCHHSI HEOOXOJMMBI ISl aIalTallud K HHPOPMAITMOHHO 3HAYMMOHN CUTYaIHH
U JUIsL YCBOEHMS TOJIBKO Takoil MH(OpManuu, K BOCIHPHUITHIO KOTOPOH HMHAMBHUI HE rOTOB. B 3T0i
KOHIICTIIUM HE OMpEeNeHO TJaBHOE - JJIS Yero HyXeH «ObIcTphiii» coH? Ha sToT BOmpoc ecTh
HECKOJIbKO OTBETOB. Hampumep, MOXHO HpPEINONIOXKUTh, YTO CTaAMs «OBICTPOro» CHa B CIOXHBIX
CUTyallUsAX HY)KHA JUIsl HAXOXKIECHHWS HOBBIX ITyT€H B3aMMOJIECHCTBHA C 3TOM cUTyauuend. Bo3MoxHO,
UMEHHO BO BpeMsl «OBICTPOr0» CHA MPOUCXOAUT TBOPUECKOE pellIeHHe MOCTaBIeHHOM 3a1aun. [pyroii
OTBET MOXKET COCTOSITh B MPEIOI0KEHUH, YTO ITyTH PEIICHUS B HOBOM CUTYallMU HAXOASATCSI BO BpeEMsI
00ApCTBOBaHUS, a 3aKpeIuieHue (KOHCONUIANNs) MyTel pelieHns TBOPUYECKOH 3a1auu MPOUCXOIUT B
«OpicTpoit» (aze cHa. [Jpyrumu cioBamu, «ObIcTpas» (a3a cHa CHYXKUT I YIy4IIEHUS
MHECTUYECKUX MpoLeccoB. Bo3aMOXHO, UTO «OBICTPBII» COH TOJIBKO CIIOCOOCTBYET KOHCOMUAALMH 3a
CYET YCTpaHEHUs MPEMsITCTBUM (HallpuMep, B 3TOW CTaJUH CHA MPOUCXOAUT OJIOKHPOBAHUE BXOASIIEH
UHPOPMALIUN).

B Hacrosimiee Bpemsi HaKOIUIEHbI MHOTOYMCICHHBIE CBEIEHUS O IICUXMYECKONM aKTHMBHOCTH
4eJI0BEKa BO BPEMS PA3NIMUHBIX cTaauid cHa. IIpu 3acellaHuM M3MEHEHUE NCUXMKH IPOUCXOAWT B
cleylollel Tocae10BaTeNbHOCTH. BHauane HacTymaer yrpara BOJIEBOIO KOHTPOJIS 3a CBOMMH
MBICIISIMU; 3aT€M TPHCOEIUHAETCS HEYBEPEHHOCTh B OKpYXKarolleil 0OCTaHOBKE, 3JIEMEHTHI
nepeann3anuy  (HapylIeHHEe KOHTaKTa C PEATbHOCThI0). OTH HW3MEHEHHUs TCUXUKH OOBIYHO
00BEIMHSAIOT MOl HA3BaHUEM «PErPECCUBHBIN THUI MbINUIEHUS». 1104 ’TUM NOHUMAIOT MBILUIEHHE CO
CIEIYIOIIMMU XapaKTepUCTUKaMH: HaJU4he €JAMHUYHBIX H30JUPOBAHHBIX BIEYATICHUN WM
U30JIMPOBAaHHBIX O00pPa30B; HAJMYME HENOJHBIX (OTPHIBOYHBIX) CLIEH; HEaJeKBaTHbIE, HWHOTJA
(dhaHTacCTUYECKHE MPEICTABICHHUS;, TUCCOIIAAIINS 3pPUTEIBHBIX 00pa30B U MBICIICH (3pUTEIbHBIE 00pa3bl
HE COBIAJAIOT C HAaIlpaBJIEHUEM MBbICIIEl ). BMecTe ¢ TeM UenoBeK HE yTpauMBaET IOJIHOCThIO KOHTAKTa
C BHEIIHUM MHpOM. B mepuoj 3achlmaHusi ncuxuyeckass akTUBHOCTh BecbMa MHOTooOpa3Ha. Yacrto
BO3HUKAIOT TaK HA3bIBAEMBIE cunHazocuyeckue 2armioyunayuy. 1"alulfoIUHAUU 3TOT0 TUIA MOXO0XKU
Ha CEpUI0 CIIAaliJIOB WJIM KapTUH. B OTIMYMe OT HUX CHOBHJIEHUS CKOpEE IMOXO0XH Ha (UIbMBIL.
Otmedaercs, YTO TMIIHArOIMUYECKHUE TaJUTIOLMHALMN BO3HHMKAIOT TOJIBKO NPU HMCYE3HOBEHMH u3 OO
JTOMHHHPYIOIIETO pUTMa 00JIPCTBOBAHHUS.

Bce nccnenoBartenn coriaacHsl ¢ TEM, YTO NICUXMUYECKAss AKTUBHOCTh B CTAJIUU «COHHBIX BEPETEH»
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CXO/IHA C «(pparMeHTapHbIM MBIIIJICHUEM», BCIOMUHAHUEM MBICIIEH, MPEIIIECTBYIONINX 3aChITaHHIO.
Cy1iecTByeT MHEHHUE, YTO B «MEJIEHHBIN» COH AMHU30JUYECKH BHEAPSIOTCS KOMIIOHEHThI «OBICTPOrO»
CHa ¥ TpOOYXJEHHUs, CIydyailHOE COBMNAJCHHWE C HUMH NPUBOIUT K CHOBHIYECKUM OTYETaM
(cHOroBOpeHue). DMU30/1bl CHOTOBOPEHUS UMEIOT MECTO KaK B «MEAJICHHOMY», TaK M «OBICTPOM) CHE,
XOTsl yamie HabmomaoTcs B «MemieHHOM». C (a3amMu «MeIIeHHOro» CHa KOPpEIUpPYIOT TakKue
CJIOKHBIe (OpPMBI HEBEpOAIBHOIO IOBENEHUS, Kak comHamOynusm. VIHTEpecHO, 4YTO OT4ET O
CHOBHJICHUSX TPU MPOOYKIACHUU U3 «OBICTpOro» cHa MeHbine - 100% (o6brano 70-95%). Cuurator,
YTO 4YacTOTa OTYETOB 3aBUCUT OT HECKOJBKHUX (PAKTOPOB: SMOLMOHAIBHOIO COCTOSHHS CyOBEKTa
nepea CHOM, OCOOCHHOCTEH JIMYHOCTH, YTO HANpPSMYIO CBS3aHO CO CTENEHBIO IMCHXOJOTHYECKOU
3alUThl, ¥, O-BUIUMOMY, OT aJalTUBHBIX BO3MOXXHOCTEH CaMUX CHOBHUJEHMHU (T. €. CIIOCOOHOCTH
CHOBMJICHUS CIIPABUTHCA C IPEIBABISIEMON HAIPy3KOH).

Takum o00pa3oM, 4YHUCIO OTYETOB O CHOBMJEHHMSX MOXET ObITb OOYCIIOBJIEHO JIByMs
IPOTHBOIOJIOKHO JCUCTBYIOIMMH (GakTopaMu: 1) Manoil moTpeGHOCThIO B CHOBHUJICHUAX Y JIHII C
BBICOKOM  IICHMXOJIOTMUYECKOM  3alUTOd, OOYCIOBJIEHHOM AaKTMBHOCTBIO 3allUThl 10  THILY
NEPLUENTYAJbHOTO OTPULIAHMSA WIM HHTEJUIEKTyaldu3aluu; 2) HEJIOCTaTOYHOM  aJalTvBHON
CIOCOOHOCTBIO CaMHMX CHOBMJEHMH IpHM HAJUYUU BBIPQKEHHOW IOTPEOHOCTH B HHUX Y
BBICOKOCEHCUTHUBHBIX JIMYHOCTEH B YCJIOBHUAX BHYTPUIICUXUYECKOTO KOH(GIMKTA. BOIBIIMHCTBO
CHOBUJICHUH 0a3upyrOTCsl Ha CIIyXOBBIX, 3PUTENIbHBIX, PEKE OOOHSTEIbHBIX BOCHPUATUSAX M PEUM.
Orcroga genmaroT  BBIBOJ, 4YTO OHM OOJbIIE€ CBSI3aHBl C ICUXOCOLMAJIBHOW JKU3HBIO, YEM
HEMOCPEJCTBEHHO C CEHCOPHBIM NMPUTOKOM. CII0)KHOCTh aHallu3a CHOBUACHUN OOYCIIOBJIEHA TaKXKe
TE€M, 4YTO B HHMX HCIIOJIB3YeTCS $3bIK OOPAa3sHOrO MBIIUIEHUS, HE MOAJAIOUIMIICS NOJHOMY U
a/IeKBaTHOMY MEPEKOIUPOBAHMIO Ha S3bIK YEJIOBEYECKOI'0 OOILEHUS W, CIEA0BaTEeIbHO, BepOaIbHOIO
MBIIICHHSL.

KakoBa ncuxosnoruyeckast 3Ha4UMOCTh CHOBHIeHHI? OiHA U3 TUIIOTE3 COCTOUT B IPENOI0KEHUY,
9To0 MH(OpPMAaLUs, BOCIHPHUHATAsT BO BpeMsl JHEBHOTO OOJpPCTBOBAHHUS, MOXKET aKTUBUPOBATH
HeMpueMJIEMble MOTUBBI U HEpPa3peIIUMble KOH(IUKTHI, T. €. BBIIOIHATh (PYHKIUIO ICHUXOJOTHYECKOM
3amuThl. KOCBEHHBIM J10Ka3aTENbCTBOM B I10JIb3Y 3TOM MIIOTE3bl MOTYT CIIY)KUTh JaHHBIE O TOM, YTO
OpU JeNpUBAllMM CHA PE3KO HapyllaeTcs ajanTalMs K CTpecCUpYHOIIMM BozjeicTBusiM. CoryiacHo
JpYroi TMIOTE3€ BO CHE HCIIOJIb3YETCS HEBEpOAbHO-00pa3HOE MBIIUICHUE JUIsl PELIEHUs! MpoOieM,
KOTOpblE HE YyJaeTcs pelMTh BO BpeMs OoxpcTBoBaHMs. B03MOXXHO, BO BpeMsl CHOBHJIEHHM
MPOMCXOTUT TOMCK MyTeH B3aUMHOTO NPUMHUPEHUS KOH(IUKTHBIX MOTHBOB M ycTaHOBOK. C 3TOM
HO3ULIMU CHOBUJICHHUS MIPEJCTABISAIOT COOON CaMOCTOSATENIbHBIA MEXaHNU3M MICUXOJIOTUYECKOM 3alUThI.
[Ipy 3TOM KOH(IMKT YCTpaHSETCs HE Ha OCHOBE €ro JIOTHYECKOrO pa3pelieHus, a MpH MOMOLIA
o0Opa3oB. bnarogapss 3TOMy BBITECHSETCS HEBpPOTHMYECKas W HENpPOAyKTHBHAs TpeBora. Takum
0o0pa3oMm, yTBEpXKIaeTcs, YTO CHOBUJIEHHUS - 3TO BO3BpaT K 00pa3HOMY THUIly MbllUIeHus. bonee Toro,
BO BpeMsl «OBbICTpOi» (ha3bl CHA MO3T MEPEXOJUT B PEXKUM PaOOTHI, MOXOKUNH Ha OOAPCTBOBAHUE, HO
IpU 3TOM HPOUCXOAUT OJIOKMPOBAHUE MOCTYIJICHUS] BHEIIHEH MH(OpMaluu, T. €. MO3T BBIIOJIHSET
(GYHKLNIO ICUXOJOTHYECKOM 3alUThI.

Bonpocsl

1. PertukynspHas ¢opmanus MO3rOBOrO CTBOJAa U €€ pojb B (YHKUMAX OOJBIIUX MOMyIIApUN

TOJIOBHOT'O MO3ra.

2. Craauu cHA 4eJI0BEKA U MX MEePHUOJUYHOCTh B HOUHOM CHE.

3. 3meHeHue ¢a3 cHa yenoBeKa B IOCTHATAIbHOM Pa3BUTHU.

4. Ilcuxnyeckass akTUBHOCTh BO CHE.
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['nasa 4

dusmnonornyecKkme MexaHu3mMbl perynaunn BeretatTuBHbIX (byHKLI,VIﬁ N UHCTUHKTUBHOIO
noseneHus.

K BereraTMBHBIM OTHOCAT T€ (YHKIMH, KOTOpbIE OOecreynBaloT OOMEH BEIIECTB B HAaIIeM
opranusMme (MUIIeBapeHrue, KpoBooOpallleHue, IbIXaHue, BbljesieHne u ap.). K HUM OTHOCAT Takxke
o0ecriedyeHHEe pocTa U Ppa3BUTHSL  OpraHU3Ma, pa3MHOXKEHHUS, [OATOTOBKY OpraHu3Ma K
HEONMAronpusATHBIM Bo3AecTBUsIM. HepBHas BereraTMBHAash cHCTEMa OOECIEUMBACT PETYIISIHIO
JESTEIbHOCTH BHYTPEHHUX OPTaHOB, COCYJIOB, IOTOBBIX JKEJE3 U IPYrue MoJ00HbIe (PYHKIIHH.

MEPU®EPUYECKASI YACTb BEFTETATUBHOU HEPBHOU CUCTEMbI

HepBHasi BereraTuBHasi CHCTEMa pETyIUPYeT OOMEH BEIIECTB, BO3OYAMMOCTh M aBTOHOMHYIO
paboTy BHYTPEHHUX OPTaHOB, a TaK)Ke (PU3MOIOTMIECKOE COCTOSIHUE TKaHEH U OTJEIbHBIX OPraHoB (B
TOM 4YHCIIE TOJOBHOTO M CIHHHOTO MO3Tra), MPUCIOCAa0NMBas WX JACSITEIbHOCTh K YCIOBHUSM
OKPYKaIOIle Cpebl.

HepBHass nmepudepuueckas BereraTUBHAsh CHCTEMa  JICIUTCS HA  CUMHAMUYECKYI) |
napacumnamuyeckyto. CUMINATHYECKUNA OTAET HEPBHOW BET€TaTUBHOM CHUCTEMBI OOECIICUYMBACT
MOOMIM3AIIMI0 MMCIOIIUXCS y OpPraHu3Ma pPEecypcoB (IHEPTETUYCCKUX W WHTEIUICKTYATbHBIX) IS
BBITIOJTHEHHSI CPOYHOM paboThl. SICHO, YTO STO MOXKET MPHUBOIUTH K HApPYIICHUSM PaBHOBECUS B
opranu3me. BoccTaHOBIEHHME paBHOBECHS M MOCTOSIHCTBA BHYTPEHHEW CpeIbl OpraHu3Ma SBIISECTCS
3a/1auell HEPBHOM MapacUMMIATHYECKOW CHCTeMBI. JIJIs 3TOro HeoOXO0AMMO HEMPEPHIBHO MO ITPABIATH
CIBHIH, BBI3BAHHBIE BJIMSHUSIMU CHMIIATUYECKOTO OT/EJIA, BOCCTAHABIMBATh W IOAJCPKHUBATH
comeocmaz™®. B 3TOM cMBICIIE JESITEIBHOCTD 3THX OT/EIOB HEPBHON BET€TAaTUBHOW CHCTEMBI B PSIC
pEaKIIMi MPOSIBISACTCA KaK aHTarOHUCTUYCCKas.

* Jlom romeocTtazoM B (PU3MOJOTMM TIOHMMAIOT TOJJEPKAHKE B OpraHu3Me IIOCTOSHCTBA
MapaMeTpoOB BHYTpeHHEW cpeapl. K HUM OTHOCUTCA NOAAEpKAHME MOCTOSIHCTBA COCTAaBa KPOBH,
TEeMIIepaTyphl TeJNa U T.1.

[leHTpbl HEPBHOW BEreTaTMBHOW CHCTEMBbl HAXOJATCS B MO3TOBOM CTBOJIE M CIIMHHOM MO3re (CM.
npuioxeHue 3). B Mo3roBoM CTBoJIE M B KPECTIIOBOM OT/IEJI€ CITMHHOI'O MO3Ta PACIIOI0KEHBI IIEHTPBI
HEPBHOM NapaCMMIATUYECKOW CUCTEeMbl. B cpegHeM Mo3re HaxomsATCs LEHTPbI, PETryIUpPYIONIUe
pacuIMpeHure 3padyka M aKKOMOJAIMIO TJiaza. B mpoaoiaroBaToM Mo3re MMEIOTCS IIEHTPhl HEPBHOM
MapacUMIATHYECKON CUCTEMBI, OT KOTOPBIX OTXOJSAT BOJIOKHA B COCTAaBE ONYKIAOIIET0, JTUIEBOTO U
SA3BIKOTJIOTOYHOTO HEPBOB. DTU IEHTPHI YUYaCTBYIOT B OCYILECTBICHHUH LI€J0T0 psiaa QyHKIUH, B TOM
YUCJIE PETYIHMPYIOT JACSITEIBHOCTD Psiia BHYTPEHHUX OPTaHOB (Cep/lia, JKeayIKa, KUIIeYHUKa, TIeYeHU
U T. J.), BISIOTCS «3aIyCKAIOUIUMU» ISl BBIIEJIEHUS CIIOHBI, CJI€3HOM JKUJKOCTU U T. 1. Bce atn
(GYHKIUM  OCYIIECTBISIIOTCS MO pedIEKTOPHOMY MPUHIHMY (MO0 THUIMY OTBETHOM pEaKIuyd Ha
pa3apaxutens). Hiske OyAyT omMcaHbl HEKOTOpPHIE M3 ATHX pedrekcoB. B KpecTHOBBIX cerMeHTax
CIIMHHOTO MO3ra TaK)X€ HaxOAATCA LEHTPhl HEPBHOW MapacUMIIATUYECKOW BEr€TaTUBHOM CHUCTEMBI.
BonokHa oT HUX UIYT B COCTaBE TAa30BBIX HEPBOB, KOTOPhIE WHHEPBHUPYIOT OpraHbl Ta3a (TOJCTHIHA
KHIIIEYHUK, MOYEBOH My3BIPb, TTOJIOBBIE OPTaHbI U TIP.).

B rpyaHBIX M NOSICHUYHBIX CErMEHTAaX CIMHHOINO MO3Ta HAaxOJSATCS CIHUHHOMO3IOBBIE LEHTPBI
HEPBHOM CHUMIIaTUYECKON BEreTaTUBHOUN CHCTEMBI. BeretaTuBHbIE BOJIOKHA OT 3TUX LEHTPOB OTXOIAT
B COCTaBE NEPEAHNUX KOPEIIKOB CIIMHHOTO MO3Ta BMECTE C IBUTATEIIbHBIMU HEPBAMMU.

Bce nepeudnciieHHBbIE BBIIIE LEHTPbl CUMIIATUYECKOW W HEPBHOM MapacUMIIATHYECKOW CUCTEMBI
IIOJYUHEHBI BBICIIEMY BEre€TaTUBHOMY LEHTPY - eunomanamycy. l'mmoramamyc, B CBOIO O4Yepellb,
MOABEPKEH BIUSHUIO psAa JPYyrux IIEHTPOB TOJIOBHOTO Mo3ra. Bce 3T 1eHTpHl 00pasyroT
aumbuyeckyro cucmemy. IlonHOe onucaHue CHCTeMbI Oy/IeT MPUBEICHO HIDKE, a ceyac pacCMOTPUM
«paboTy» nepudepruIecKux OTEI0B HEPBHOW BETETATUBHOW CHCTEMBI.

[To 06e cTOpoHBI TTO3BOHOYHHUKA C OPIONTHOW CTOPOHBI PACIIONOKEHBI JBa MOTPAHUYHBIX CTBOJIA
HEPBHOM CHMIIaTUYECKON cUCTeMbl. X Ha3bIBAIOT Takxke cumnamuuyeckumu yenoukamu. llemouka
COCTOMT U3 OTHENbHBIX TaHIJIMEB, COCAUHEHHBIX MeEXAy COO00H © CHOUHHBIM  MO3TOM
MHOTOYHMCJIEHHBIMA  HEPBHBIMM  BOJIOKHaMHU. Kakioe BOJOKHO, TMpHINEANIee K TaHIJIUIo
(mpeBepTeOpanbHOE BOJIOKHO), WHHEPBUPYET B TaHIVIMM JO HECKOJBKUX JECSITKOB HEHPOHOB.
brnaromapss TakoMy  yCTPOMCTBY CHUMMIATHYECKHWE BIUSHHUS  OOBIYHO HMMEIOT  Pa3UTOM,
TEHEpaJM30BaHHbIA XapakTep. B CBOWO ouepenb OT 3TUX TaHIJIMEB OTXOAST HEPBBI, KOTOPBIE
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HaIpaBJISIOTCS K CTEHKaM COCYAOB, MOTOBBIM >K€Jie3aM M BHYTPEHHUM opranam. Kpome ranriues
MOTPAaHUYHOTO CTBOJIA, HAa HEKOTOPOM YJAJI€HUUM OT HHUX HAXOAIATCS TaK Ha3bIBacMbIe
npesepmebpanvhsie canenuu. Cample KPYIHbIE U3 HUX - CONIHEYHOe ChilemeHue U Opoloceeunsie Y3ibl.

Bonbinyto pons B ACATENHPHOCTH HEPBHOM CUMIIATHYECKON CHCTEMBI UTPAIOT Haonoueyruxku. OHHA
bopMUPYIOTCS Y YeJIOBEKa BO BHYTPHYTPOOHBIN MEPHOJ 3a CYET MUTPAIMU HEWpoOIacToB (erie He
muddepeHIIMPOBaHHBIX HEHPOHOB) U3 HEPBHOM TPYyOKH B paiioH mouek. TaM 3Tu kieTKku 00pa3yroT Ha
BepIIMHAX O0EWX TMOYEK CHENHANbHBIA OpPraH - HAAMOYCYHUKH. HaamoueyHWKH WHHEPBUPYIOTCS
CUMIIATUYECKUMHU HepBamMu. Kpome TOro, OHM MOIYyT aKTHBHUPOBATHCA CIIELHAIBHBIM TOPMOHOM
(aIpeHOKOPTUKOTPOITHBIM), KOTOPBIN BBIJIEISETCS B OTBET HA CTPECC M3 HEHPOHOB TUIIOTajIamyca u
BMECTE C KPOBBIO JIOCTUIaeT HaANo4eyHUKOB. [log aeiicTBMEM 3TOro ropMoHa M3 HaANOYECYHUKOB
BbIOpPAchIBAETCS B KPOBb CMECh AOPEHANUHA U HOPAOPEHANUHA, KOTOPbIE PA3HOCATCA 110 KPOBSIHOMY
pYCiy U BBI3BIBAIOT LIEJIBIA Psii CUMIIATUYECKUX PEaKIuil (yyalleHne pUTMHKU COKpAIIeHH cep.la,
BBIJICJICHHE 110Ta, YCUIIEHHOE KPOBOCHAOKEHHUE MBIIIIL], TOKPACHEHHE KOKU U MHOTO€ JIPYTOe€).

AKCOHBI CHUMIIATHYECKUX HEUpPOHOB B MepudEepUUECKUX CHUHAINCaX BbBIACIAIOT MEAUATOP
aopenanun. MoJekylbl ajpeHallHa U HOpPAaJpEeHAIMHA B3aUMOJEHCTBYIOT C COOTBETCTBYIOUIMMH
penentopamMu. V3BecTHO ABa TuNa TakUX peUenTopoB: aibdpa - U OeTa-agpeHopeuentopsl. B
HEKOTOPBIX BHYTPEHHUX OPraHaX MMEETCS TOJIBKO OJIMH U3 ITUX PEIENTOPOB, B IPYTUX - 1Ba (anbda u
Oera). Tak, B CTeHKaXx KpPOBEHOCHBIX COCYAOB HUMEIOTCS M aibda -, U OeTa-aApeHOPELEHTOPHI.
CoennHeHNE CUMIIATUYECKOTO MeIUaTopa ¢ anb(da-aApeHOPEeHenTOPOM BBI3BIBAET CY)KEHUE apTepHoI,
a coeIMHEHHE ¢ 0eTa-aJ[peHOPEIeNTOPOM - paclIupeHne apTepuoi. B kuiieynuke, rae uMerTcs oda
TUTA ATPEHOPEIENTOPOB, MEAUATOP TOPMO3HUT €ro JEATEIbHOCTh. B cepleyHOl MBIIIIE U CTEHKaX
OpOHXOB HaxOJIATCS TOJBKO OeTa-aJpeHOPELEeNTOpPbl, a CHUMIIATUYECKUH MEANATOp BBI3BIBAET
pacuupere OpOHXOB U y4YallleHUE CePACUHBIX COKPAIICHUMN.

Nanrnum mnapacMMmaTUYecKoro OT/AeNa HEPBHOW BEreTaTUBHOM CHUCTEMBl B OTJIMYUE OT
CHUMITAaTUYECKUX PACIIOJIOKEHBI B CTCHKAaX BHYTPEHHHX OPraHOB WM BOJIM3U HUX. HepBHOE BOJIOKHO
(axcou HetipoHa) OT COOTBETCTBYIOIIETO MapacHUMIIATUYECKOTO IIEHTPa B MO3TOBOM CTBOJE WIH
KpPECTIIOBOM OT/€JI€ CIIMHHOTO MO3Ta JOXOJUT JO0 WHHEPBUPYEMOI'O OpraHa, HE MPEephIBasCh, U
3aKaHYMBAETCAd Ha HEHUpOHax MapacuMIlaTUyecKoro ranrms. Creayromuil napacuMNaTH4YeCKun
HEWPOH HAXOAWTCS WIM BHYTPU OpraHa, WIM B HEMOCPEACTBEHHON OJM30CTH OT HEro.
BHyTpuopranusie BOJIOKHa U TaHIIIMH 00pa3yloT CIUIETEHUs, boraTble HEHPOHAMU, B CTEHKaX MHOTHUX
BHYTPEHHUX OPraHoOB CEpJlla, JIETKUX, MUIICBO/A, KEIyIKa U T.lI., a TAKKE B XKeje3aX BHEIIHEH U
BHYTPEHHEH Ccekpeuuu. AHATOMHYECKas KOHCTPYKLUs [apacUMIIATUYECKOW YacTh HEpPBHOMU
BETE€TAaTUBHOM CHCTEMBI YKa3blBa€T Ha TO, YTO BJIMSHHUS Ha OpPraHbl C €€ CTOPOHBI HOCAT Oosee
JIOKaJIbHBIN XapakTep, 4eM CO CTOPOHBI HEPBHOM CUMITATUYECKON CUCTEMBI.

MenuatopoM B nepupepUUYECKUX CHHANCAX HEPBHOM MMapacUMIIATUYECKOW CHCTEMBI CIY>KUT
ayemunxoaul, K KOTOpPOMY HMeEETCs JBa Tuma penentopoB: M- u H-xonmHopeuentopsl. 310
paszeneHrue OCHOBAHO HA TOM, YTO M-XOJIMHOPEIENTOPHI TEPSIFOT YyBCTBUTEIBLHOCTH K AllETHIIXOJIUHY
10JI BJIMSIHUEM aTponuHa (BbiaeneH u3 rpuba poga Muscaris), H-XxonmuHOpeenTopsl - Mo BIUSHAEM
HUKOTHHA.

Bauanue cumnamuueckoit u HepeHOU NAPACUMNAMUYECKOU 6€2emamueHoOll CUCHEMbl HA
dyukyuu opzanusma. B OONBIIMHCTBE OPraHOB BO30YXKIACHHUE CHUMIIATHUYECKOW U HEPBHOU
MapacuMIIaTUYECKOW BETETATHUBHOW CHUCTEMBl BBI3BIBAET IMPOTHUBOIONOXKHBIE d(PdeKTrl. [Ipumepsr
npuBeneHbl Ha puc. 4.1. OgHako HYXHO HWMETh B BHUJIY, YTO 3TH B3aUMOJCUCTBUS HEMPOCTHIE.
Hanpumep, napacummnatudeckie HEpBBI BBI3BIBAIOT pacciabieHne CUHKTEPOB MOUEBOTO IMY3bIpS U
OJIHOBPEMEHHO COKpallleHHue ero MyckyjiaTypbl. CHUMIaTHueCKHEe HEPBBI COKPAIAIOT CPUHKTEP U
OJIHOBPEMEHHO pacciabisioT MycKynatypy. JApyroi npumep: Bo30yXJIeHHE CUMIATHYECKUX HEPBOB
YBEJIMYUBAET PUTM M CHIIy CEpIACYHBIX COKpAIleHWH, a pas3apakeHue OJyKJIarolero
(mapacMMMIaTHYECKOT0) HEpBa CHIDKAET PUTM W CHUIy CEpJEeYHBIX COKpamieHuil. bomee Toro,
MCCJICIOBAHMS MTOKA3AJIH, YTO MEXKY dTUMHU OT/ACJIaMi HEPBHOW BET€TATUBHON CHCTEMBI CYIIECTBYIOT
HE TOJBKO AHTAroOHW3M (pa3HOHANPABIEHHO), HO M CHHEPTru3M (OAHOHAmNpaBieHHO). [loBwieHHE
TOHYCa OJIHOTO OTJieJla HEPBHOW BET€TATMBHOM CHUCTEMBI, KaK MPABUJIO, MPUBOAUT K TOBBIIICHUIO
TOHYCA U Pyroro otaena. boiee Toro, BEISICHUIOCH, YTO €CTh OPraHbl U TKAHU TOJIBKO C OAHUM THUIIOM
wHHepBanuu. Hampumep, cocyasl KOKH, MO3TOBOM CJIOW HAJAMOYEYHUKOB, MaTKa, CKEJIETHBIC MBITIIIBI
U HEKOTOpbIE JIpyru€ HUMEIOT TOJbKO CHUMIATHYECKYI0 HWHHEPBALIUIO, a CIIOHHBIE >Kele3bl
WHHEPBUPYIOTCS JIUIIIH MTAPACUMITATUYECKIMHU BOJIOKHAMH.

Bezemamuenvie peghnexcel. It pediiekchl MHOTOYHCIEHHB. OHH y4acTBYIOT BO MHOTHX
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perysusX OpraHu3Ma ueloBeka. lIpu OCYIIECTBICHWH BEreTaTUBHBIX pPE(ICKCOB BIUSHUSL
NEepeAaoTCsl MO0 COOTBETCTBYIOLIMM HeEpBaM (CHUMIIATHUECKUM WM napacumnarndeckum) uz LTHC.
Cxema pedneKkTopHOH Jyru BereTaTMBHOTO peduiekca MpeAcTaBieHa Ha puc. 4.2. B MeaunuHCKOR
IPaKTUKE HanOoJbllIee 3HaUeHUE MPUIAI0T BUCLIEPO-BUCIIEPAIBHBIM (OT OJJHOIO BHYTPEHHETO OpraHa
Ha JpYyroil), BUCLEPO-AEPMaIbHbIM (OT BHYTPEHHUX OPraHOB Ha KOKY) M JI€PMO-BHUCLEPAIBHBIM (OT
KO>KH Ha BHYTPEHHHE OpraHbl) peduiekcam.

[TapacuMriaTiveckan Cocyasl TOMOBHOMO CuMmaTHyeckan
HEPBHAA CHCTEMA MaQara HepBHAsA CHCTEMA
CyxeHne PacizMpeHHe
4 L\ 4
CyxeHHe 3paqu Pacimpenne
| Yennenue cexpeuiy ey T CHnkerHe
ot
Mepudpepuiinbe §CMOKHbIE ceKpelty

CyxenHe e A 1= PacmmpeHne

Cyenne

CoxpameHHs

Yeunenne

TtorooTnenenpe
YeuneHne MOTOPHKH

Kemynox, ocrnatne
A HKe MOTOPHKH
YouneHse
CeKPEtHH

YoeuneHue ? . OcnabaeHHe
MOTOPHEH I I MOTOPHKH
KHiesHIK

Coxpalienne Paccmabnenne

Pacenat Movepoit
1 CCaabacHHe OY3kIPE

BoaByxneHue

Opramu
PAIMHOXEHHA

Puc. 4.1, Biuasua cHMAaTHYECKOM W MApACHMNATHUSCKOH HEPBHOH CHCTE-
MEl Ha GYHKLUHH BHYTPEHHUX OPraHoeB.
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Puc. 4.2, Cxema BereTaTHBHON CUMMaTH¥ecKoit pedieKTOPHOM AYTH CIIMH-
HOTO MO3ra.

1 — cepbie BOJOKHA; 2 — NPEONO3BOHOMHEIN Y3€I;, 3 — OKONOMOIBOHOY~
HBIfi y3ed; 4 — NepelHHHA KOPEWOK, 5 — BCTABOMHEIE HeHAPOHEI HOKOBOTO
cronba; 6 — 3amOHHA KOPeloK; 7 — YYBCTBHTEJABHHE KIETKH CIHHHOMO3-
TOBOTD ¥Y3/7a; § — O¢/IbIe NPEeraHIIMOHAPHBIE BOJTOKHA.

K umcny eucyepo-sucyepanvhvix OTHOCAT pedICKTOPHBIE M3MEHEHUSI CEpACYHON JCSTEIbHOCTH,
TOHYCa COCY0B, KPOBCHAIIOJHCHHNA CCIC3CHKU IPU MOBBIIICHUN WJIM IMOHMXKXCHUHN JAaBJICHHUA B a0PTC,
KapoOTHIHOM CHHYCE WJIM JICTOYHBIX cocyaax. Hampumep, Onaromaps BKIFOYCHHIO ATOro peduiekca
NPOMCXOTUT OCTAaHOBKA CepAla MpH pa3JIpaKEeHHH OPraHoOB OpIOMHOW monocTH. Bucyepo-
OoepmanbHble PEQIICKChl BO3HUKAIOT IMPH pa3iApakCHUM BHYTPECHHHUX OpPraHOB M IPOSBISIOTCS B
HN3MCHCHHUHN YYBCTBUTCIIbBHOCTH COOTBCTCTBYIOUIUX YYACTKOB KOKH (B COOTBCTCTBUHU C TCM, KaKou
OpraH IpH 3TOM pa3ApakaeTcs), HOTOOTACICHUH, PEAKIIUU COCYIOB. /Jepmo-sucyepanbHule pedieKchl
MMPpOABJIAIOTCA B TOM, 4YTO IIpHU pPasAPa)KCHHUU OIPCACICHHBIX YYAaCTKOB KOXH H3MCHACTCA
(GYHKIIMOHUPOBAHHE COOTBETCTBYIOIIUX BHYTPEeHHUX opraHoB. COOCTBEHHO Ha MEXaHHU3ME STUX
peq)J'ICKCOB OCHOBAHO IMPUMCHCHUC B JIe4eOHBIX OEIAX COIrp€BaHUA WU OXJIAKACHUA ONPECACICHHBIX
Y4aCTKOB KOXH, HAlTprMep MpHU 00X BO BHYTPEHHUX OpraHax.

BereratuBHble pediekchl 4acTO HMCHOJB3YIOTCS BpayaMu IJsl CYXJAEHHUS O (DYHKIHOHAIBHOM
COCTOSTHUUM HEPBHOI BEreTaTUBHOM cucTeMbl. Hampumep, B KITMHUKE 4acTO UCCIAEAYIOT pedIeKTOpHbIE
HN3MCHCHHUA COCYA0B IIPU MCXAHUYCCKOM PA3APAKCHHUUN KOXKHU (Haan/IMep, IIpr IpPpOBCACHHUHU I10 KOKEC
TYNBIM TIPEeaMETOM). Y 3I0pOBOTO UeJIOBEKa MPHU 3TOM BO3HHKAET KPaTKOBpeMeHHOe MoOJeIHeHue
pasapakaeMoro ydactka Koxxu (Oensiii tepmorpadusm, derma - koska). [Ipu BRICOKOI BO30YAMMOCTH
HEPBHOM BEreTaTHBHON CHCTEMBI Ha MECTE pa3apaKeHUs KOXKHU TMOSIBISETCS KpacHas Mojoca,
OKalMJIeHHast OJIEAHBIMU TMOJIOCAMH CYXXEHBIX COCYNIOB (KpacHBIN AepMorpadusm), a mpH eiie 0osee
BBICOKOM YYBCTBUTEIBHOCTH - OTEK KOXH B 3TOM MecTe. YacTo B KIMHHUKE HCHOIB3YIOT
(GyHKIIMOHAJIbHBIE BETeTaTHBHBbIE MPOOBI ISl CYKICHHSI O COCTOSHMM HEpPBHOH BereTaTuBHOM
cuctembl. Hampumep, oproctatndeckasi peakius: Mpu Mepexoie U3 MOJI0KEHHS, JIeKa B MOJI0KEHHUE,
CTOSI ITPOUCXOIUT MOBBIIICHHE KPOBSHOIO JABJICHHS U YYallleHHE CEPJICYHBIX COKPAIEHUH. XapaKkTep
U3MEHEHHUs KPOBSHOTO JABJICHUS M CEPJCYHON NEATENbHOCTH TPU 3TOM MPOoOEe MOMKET CIYKHUTh
JUAarHOCTUYCCKUM IIPU3HAKOM 3a00JI€eBaHUsI CHCTEMBI YIIpaBJICHUSA KPOBSAHBIM OaBJICHHUCM. I'naso-
cepaeuHas peakmus (pednexc AmrHepa): NMPU HAJABIMBAHUM HAa TJIA3HBIE SIOJIOKH MPOHCXOIUT
KPaTKOBPEMEHHOE YPEIKEHUE CEPICUHBIX COKPAICHUH.

BErETATUBHBIE UEHTPbI MO3IrOBOI'O CTBOIJIA

B mponosnroBatoM Mo3re pacroioXeHbl HEPBHBIE LIEHTPBI, TOPMO3SIIUE JEATENBHOCTh CepALa
(smpa Omyxparomero HepBa). B perukynspHoil (opmanuu NpoaoiroBaTtoro Mo3ra HaxOJIUTCS
€oCcy0008U2amenvHblll YyeHmp, COCTOAIIUN U3 IBYX 30H: MPECCOPHON U JenpeccopHoii. Bo3Oyxaenue
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IIPECCOPHON 30HBI NMPHUBOAMT K CYXEHHIO COCYIOB, a BO30YXJEHHE NEHPECCOPHON 30HBI - K HX
pacmmpenuio. CocymoIBUTATENbHBIN HEHTP M sapa OMyKJAIOIIEro HepBa IOCTOSHHO MOCBHUIAIOT
UMITYJIbCHI, Onaronaps KOTOPBIM MOJJEPKUBACTCS IOCTOSHHBIM TOHYC: apTEepUUd M apTEPUOIIBI
HIOCTOSTHHO HECKOJIBKO CYXKEHBI, a CepeUYHast AeATeILHOCTD 3aMeJICHA.

B nmpoponroBaTroM Mo3re HaXOJUTCS ObIXAMENbHbIl YeHmp, KOTOPBIA, B CBOIO OYEPElb, COCTOUT U3
IIEHTPOB BJIOXa M BbIJ0Xa. Ha ypoBHE MOCTa HAXOJUTCS LEHTP AbIXaHUs (ITHEBMOTAKCUYECKHUI LIEHTP)
0oJ1ee BBICOKOTO YPOBHS, KOTOPBINA MPUCIIOCAOINBACT JbIXaHUE K U3MEHEHHSIM (PU3HUECKON HATPY3KH.
JlpIxaHue y deJOBEKa MOXKET YIPABIATHCA TAK)KE HPOMU3BOJBHO CO CTOPOHBI KOPBHI OOJBIINX
MOJIYIIAPHA, HAIIPUMEP BO BPEMS PEUH.

B npononroBatoM mMosre HaxoIsATCS LEHTPHI, BO30YKIAIOMINE CEKPELHUIO CIIOHHBIX, CIE3HBIX H
KEIyJOYHBIX JKEJIe3, BbIICTICHUE JKETUN U3 )KETIHOTO ITY3BIPsi, CEKPEIHIO MOKEITYI0UHON Kene3bl. B
CpefHeM MO3Te IOJ MEepeJHUMHU OyrpaMy YeTBEPOXOJIMHUS HAXOAATCS MapacHMIATHYECKHE IEHTPHI
AKKOMOJIAIIMHY TJIa3a M 3pavykoBOro peduiekca. Bee mepeunciieHHbIe BBIIIE HEHTPHI CUMIIATUYECKON U
HEpBHOM MapacMMIATHYECKOW CHUCTEMBl IIOAYMHEHBI BBICHIEMY BETE€TATUBHOMY LEHTPY -
eunomanamycy. I'umorazamyc, B CBOIO O4Yepelb, IOABEPKEH BIMSHUIO psija APYrUuX LEHTPOB
TOJIOBHOTO Mo3ra. Bce 3T eHTpbI 00pa3yroT TMMOUYECKYIO CUCTEMY.

JINMMBUYECKASA CUCTEMA rOJIOBHOIO MO3rA

JlmmOuueckasi cucreMa B MO3T€ 4YelOBeKa BBINOJIHIECT OYEHb BAXKHYIO (DYHKIHIO, KOTOpas
Ha3BIBACTCS MOMUBAYUOHHO-IMOYUOHANbHOU. YTOOBI OBUIO SICHO, YTO 3TO 3a (YHKIIHS, BCIIOMHUM:
KaXIbIi OpraHW3M, BKJIIOYash OpraHu3M 4eJOBeKa, HMEeT IeNblii Habop OMOIOTHYECKUX
notpedHocrei. K HuUM, Hanpumep, OTHOCSATCS MOTPEOHOCTH B MNUIIE, BOJE, TEIUIE, PA3MHOKCHUU U
MHOroe japyroe. JIns IOCTH)KEHHS KaKOW-TO ONpEAeICHHOW OHOJOrHYecKOd MNOTPeOHOCTH B
OpraHu3Me CKIaJbIBaeTCa @yHxyuonanvuas cucmema (puc. 4.3). Begyumm cucreMooOpas3yromum
(bakTOpOM SIBISETCS JOCTHXKEHHE OIPENESIEHHOTO PEe3yibTaTa, COOTBETCTBYIOIIETO MOTPEOHOCTIM
OpraHu3Ma B JaHHBII MOMEHT. HadanbHBIM y3JIOBBIM MEXaHM3MOM (DYHKIMOHAIBHOW CHCTEMBI
sBisieTcss aQepeHTHbIN CHHTE3 (JieBast 4acTh cxeMbl Ha puc. 4.3). A¢gepenmuulii cunmes BKIIOYAET
JOMHUHHUPYIOIIYI0O MOTHBAallMIO (HAampuMmep, TNHIIEBYIO-NIONCK THIM M € TNOoTpedieHue),
oOcraHoBouHyro addepeHTanu0 (COOBITUH BHEIIHEH W BHYTPEHHEW CpEIbl), IYCKOBYIO
apdepentannio u namate. [lamsaTe HeoOXomuma Ui peanu3alnid OHOJOTHYECKOW MOTPEeOHOCTH.
Hanpumep, menka, KOTOpOro TOJIBKO OTHSUIA OT COCKa, HEBO3MOXXHO HAKOPMHUTH MSICOM TIOTOMY, YTO
OH HE BOCIIPUHUMAET €ro Kak Muily. ToJbKo uyepe3 HEKOTOpoe KOJIMYECTBO MpoO (3allOMUHAETCS BUJ
IUIIH, €€ 3aMaxX U BKyC, 00CTaHOBKA M MHOTOE JIPYToe€) IMEHOK HAYMHAET YIOTPEOIISATh B THIILY MSCO.
WHTerpamus 3TUX KOMIIOHEHTOB NPUBOJAUT K NpUHATHIO pemieHus. [locieaHee, B CBOIO ouepelb,
CBSI3aHO C OIpEAENIEHHONW MpOorpaMMoOi JAeUCTBUS, MapayieNbHO ¢ HEW (opMUpYETCsl TaKKe aKLENTop
pe3ysbTaToOB JAEUCTBUS, T.e. HEpBHAs MoJelb OyAymMx pe3yibraroB. MHdopmamus o mapamerpax
pe3ynbpTarta 4epe3 oOpaTHYIO CBsI3b IOCTYMAET B aKIENTOp ICHCTBUS JISi COIOCTABJICHHUS C paHee
chopmMupoBaHHOM Mozenbto. Ecnu mapameTpsl pe3ynbTara HE COOTBETCTBYIOT MOJIEIHM, TO 3/€Ch
BO3HHMKAET BO30YXICHUE, KOTOPOE Yepe3 PETHKYISIPHYIO (pOpMaIuio MO3TOBOTO CTBOJIA aKTUBHUPYET
OpPUEHTHPOBOUHYIO PEAKIIMIO, U TPOMCXOIUT KOPPEKLUS IpOorpaMMel feiicTBus. [IpuMepbl HEKOTOPBIX
OMOJIOTUYECKUX MOTHBAIMK OYyIyT MPUBEICHBI HIKE.
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Puc. 4.3, OYHKUHOHANBHAST CHCTEMA, 0 AHOXMHY (CcXeMa).
OA — ofcranosoydas abdepenTanns; TTA — riyckosas addepeHTaims;
1 — namats; M — smotueauna; NP — npunsTae penenusa; O6p. apd. —
obpaTHas addepentaunn; API — akuenTop peaynsTaTa AeHCTBHA ng -
nporpaMMa AeHCTBHH; 9. BhX. — 3pQepeHTHHH BHIXOA; A — ABHMEHME,;
Pe3. — PE3YLTAT; [Ap. pe3. — NapaMeTPhl Pe3yNbTaTa.

OpranusM HUMEET TaKXe CHEUUAIbHbIA MEXaHW3M JUIsl OLIEHKHM OHOJIOTMYECKOW 3HAYMMOCTHU
OMOJIOTUYECKOW MOTHBALUU. IDTO dMmoyusa. «IMOIMHU - OCOOBIN KJIacC MCHUXWYECKUX MPOILECCOB U
COCTOSIHUH, CBSA3aHHBIX C MHCTHHKTAMH, MOTPEOHOCTAMHU U MOTHBaMHU. DMOIIMH BBIMOIHAIOT (YHKIINIO
pPErylupoBaHUsT AKTUBHOCTU CyOBEKTa MyTeM OTPaXEHUS 3HAYMMOCTH BHEIIHUX W BHYTPEHHHX
CUTyalul M OCYILECTBIEHHUS €ro usHenestenpbHocTw» (JleontheB, 1970). buonormueckum
CcyOCTpaToM AJisi OCYIIECTBICHMS TUX BaXHEHIINX (YHKIUN OpraHu3Ma CIY)KUT TPYIa MO3TOBBIX
CTPYKTYp, OOBEAMHEHHBIX MEXJly COOOM TECHBIMU CBSI3IMU U COCTABJISIOLINX IUMOUUECKYIO CUCEMY
20108H020 MO32d.

OOmast cxema CTPYKTYp JTUMOMYECKOTO MO3ra IokasaHa B NpmioxkeHud 4. Bce 3T CTpyKTypHI
TOJIOBHOT'O MO3I'a yYacTBYIOT B OPTraHM3alUd MOTUBAIMOHHO-3MOLKUOHAIBHOrO NoBeaeHus1. OHON U3
[JIaBHBIX CTPYKTYp JUMOHMYECKON CHUCTEMbI SIBJISETCS eunomanamyc. VIMEHHO uepe3 rumorajamyc
OOJBIIMHCTBO JHUMOUYECKUX CTPYKTYp OOBEAMHEHO B LEJIOCTHYI) CHCTEMY, PETyIUPYIOLIYIO
MOTHUBALIMOHHO-3MOLIMOHAJIIbHBIE pEaKLMU YeJOBEKa M IKUBOTHBIX HA BHEIIHHWE CTUMYJIbl U
dbopMupyIOIIYI0 aJaNTHBHOE MOBEIEHUE, TOCTPOCHHOE Ha OCHOBE JOMUHUPYIOIIEH OHMOIOTHYECKOM
MoTHUBalMM. B HacTodIee Bpems K JINMOUYECKON cHCTeME OTHOCAT TPH TPYIIIBI CTPYKTYP TOJIOBHOTO
mosra. IlepBas rpynma BkiIrodaeT (MIOreHeTHUYecKH Oosiee cTapble CTPYKTYpPhl KOpBI: THUIIOKaMII
(crapast kopa), 0OOHSTENIbHBIE JTYKOBUIIBI U OOOHATENbHBIA OYropok (IpeBHsisl kopa). Bropas rpynna
npejcTaBieHa oO0JacTAMU HOBOM KOpBI: JMMOMYECKOW KOpOH Ha MeAuanbHON IMOBEPXHOCTH
HoJIyluapusi, a Takke OpOUTO-(QpPOHTANbHOM KOpol Ha Oa3zanbHOM yacTu J0OOHOM nomu Mosra. K
TPETbEU TPYIIIE OTHOCAT CTPYKTYPBhI KOHEUYHOTO, IPOMEXYTOUYHOTO U CPEAHETO MO3ra: MUHAAIUHY,
IIEPETOPOJIKY, TMIOTAIAMYC, IEPENHIO TPYIIy sIep TalaMmyca, LEHTPaIbHOE CEpPOEe BEIIECTBO
CPEIHETO MO3Ta.

Eme B cepeanHe mpouuioro CToyieTusi ObLJI0 U3BECTHO, YTO MOBPEXKIEHUE CTPYKTYpP THIIIIOKaMIIA,
MaMMJUIAPHOTO Tejla ¥ HEKOTOPBIX JIPYTUX (ceifuac Mbl 3HAEM, YTO 3TH CTPYKTYPHI BXOAT B COCTaB
JMMOMYECKON CHUCTEMBI TOJIOBHOTO MO3Ta) BBI3BIBACT INTyOOKHE paccTpoilcTBa aMouuid U mamsaTtu. B
HacTosIee BpeMs ITyOOKHe HapylleHHUs MaMsATH Ha HEAaBHHUE COOBITHS B KIMHUKE MOBPEXICHHUN
TUIIOKaMIIa Ha3bIBalOTCA cunopomom Kopcakosa.

MHoro4uciaeHHble KIMHUYECKUEe HAONIOJIEHHs, a TaKKe MCCIEI0BaHMs Ha KMBOTHBIX IOKa3alH,
YTO B TMPOSBICHWUU DMOIMKA BEIYIIYIO POJIb WIPAOT CTPYKTypbl Kpyra Ilaiimerna (puc. 4.4).
Awmepukanckuii HedpoanatoMm [laiimern (1937) ommcan 1emoYKy B3aWMOCBSI3aHHBIX HEPBHBIX
CTPYKTYp B COCTaBe JUMOHMYECKONW CHCTEMBbl. DTHU CTPYKTYphl OOECHEeYMBAIOT BO3HUKHOBEHHE H
npoTtekanue sMoruii. OH oOpaTtni ocoboe BHMMaHHE Ha CYIIECTBOBAHHWE MHOTOUYMCIIEHHBIX CBS3€H
MEXy CTPYKTypaMu JIMMOMYECKON CHCTeMBbl M TunoTtaiamycoM. [loBpexaeHue olHOM U3 CTPYKTYp
3TOTO «KPYra» NPUBOJUT K INTyOOKUM M3MEHEHHSIM B YMOIMOHAIBHOM chepe NCUXUKH.

B Hacrosimee BpeMsi W3BECTHO, 4TO (YHKIUS JUMOMYECKON CHCTEMBI TOJIOBHOIO MO3ra He
OTPaHUYMBAETCS TOJBKO HMOLMOHAIBHBIMU pEAKUUsAMHU, HO TaKKe IPUHUMAET YydacTUE B
NOJNJEp)KaHUU TOCTOSIHCTBA BHYTPEHHEW cpelnbl (roMeocTasa), peryisldd LUKIa COH -
0oapcTBOBaHME, Tpoleccax OOyd4eHUS W TaMATH, PEryJsludd BEreTaTUBHBIX M JHJIOKPUHHBIX
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¢ynkuunii. Huxe nmpeacTaBieHo onucanne HEKOTOPBIX U3 ATHX (QYHKIUH TUMONYECKON CHUCTEMBI.

flnpa
NepPErOPOaKH 43

IinoTamamyc

SHTOpPHHANBHAK
Kopa

MampnapHEIe Te1a

Puc. 4.4, Dmoumonansueit kpyr IMaitnetua (cxemMa).

PU3SNOJTIOTNA TNUIMOTAJIAMYCA

['unortasiaMyc HaxoAMTCS B OCHOBaHMM TOJIOBHOTO MoO3ra 4ejoBeka M cocTaBiser cTeHku [lI
MO3roBoro enyjaouka. CTEHKH K OCHOBAaHHUIO MEPEXOJSIT B BOPOHKY, KOTOpas 3aKaHUMBAECTCS
eunoguzom (HWKHEH MO3roBOM jkene3oi). ['mmoramamyc sBISieTCS UEHTPAIBHOW CTPYKTYpOM
AMMOMYECKOM cHCcTeMbl MO3ra M BBIIOJHSIET MHOroooOpasHsle (yHKIMH. YacTh 3TUX (GYHKUUH
OTHOCHUTCS K TOPMOHAQJIBHBIM PETYJSIUAM, KOTOpBIE OCYIIECTBIAIOTCA dYepe3 rumodus. Jpyrue
(GyHKLUU CBsA3aHbI ¢ peryisiuueil 6nonornyeckux MotuBauuid. K HUM oTHOCAT moTpebieHre NUIM U
HOJ/IeP’)KaHUE MaccChl Tella, NOTpeOIeHne BOABI U BOJHO-COJIEBOM OalaHC B OpraHU3ME, PEryJIsLHIo
TEeMIIepaTypbl B 3aBUCUMOCTH OT TeMIIepaTypbl BHELIHEW Cpebl, SMOLMOHAJIBHBIX HEpeKUBAHUM,
MBIIIEYHOH pPabOTBI W JApYrux (akTopoB, (YHKIHIO pa3sMHOKEHHs. OHa BKIIOYAET Y >KCHIIMH
peryapoBaHUE MEHCTPYAJIbHOTO LIMKJIA, BHIHALIMBAHUE M POXKAECHUE peOeHKa, KOPMIIEHUE U MHOIroe
apyroe. Y MyX4MH - CIIEPMATOI€HE3, II0JIOBOE IOBEJACHUE. 3/1€Ch NEPEUHUCICHBI TOIBKO HEKOTOPbIE
OCHOBHBIE (DYHKIIMM, KOTOpble OyayT paccMOTpeHbl B yueOHuKe. [HmoTamamyc HrpaeTr Takxke
LHEHTPaJIbHYIO POJIb B PEAKI[MN OpraHu3Ma Ha CTPECCOBbBIE BO3AECUCTBHUS.

HecmoTpst Ha TO, YTO TMNOTaNaMyC 3aHUMAeT HE OYeHb OOJIBIIIOE MECTO B TOJIOBHOM MO3re (ero
IUIOINAb, €CIM CMOTPETh Ha MO3I C OCHOBAHHSA, HE IPEBBINAET B MO3rE€ B3pOCIOr0 4YeJIOBEKa
IUTIOINAAM HOI'TS OOJIBIIOTO Majiblia PYKH), OH UMEET B CBOEM COCTaBE OKOJIO YETHIPEX JAECATKOB sep.
Ha puc. 4.5 nmokasaHbl TOIbKO HEKOTOpbIE M3 HUX. B cocraBe rumoranaMmyca HaxoJsATCS HEUPOHBI,
BbIpabaThIBaIOIIIe TOPMOHBI WJIM CIIELUalIbHBbIE BEIIECTBA, KOTOPbIE B JalbHEHIIEM, JeWCTBYsS Ha
KJIETKH COOTBETCTBYIOIIUX OJHIOKPUHHBIX >KeJe3, MPHUBOISAT K BBIACICHHIO WM TPEKPAIICHHIO
BBIJICJICHHS] TOPMOHOB (Tak Ha3bIBacMble PUIIM3HHT-(AKTOphl OT aHri. release - Beigensts). Bee atn
BEIIECTBA BBIPA0ATHIBAIOTCS B HEHMpPOHAX THITOTAaJaMyca, 3aTeM TPAHCHOPTHPYIOTCS 10 MX aKCOHaM B
runo¢us. Sapa runoranamyca cBsi3aHbl C THIO(YHU30M TUIIOTATAMO-TUIIO(U3APHBIM TPAKTOM, KOTOPBIH
cocrout npumepHo u3 200 000 BonokoH. CBOMCTBO HEHPOHOB BhIPAOATHIBATH ClIELIUATIbHbIE OEKOBbIE
CEKpPETHI U 3aTeM UX TPAHCIOPTHUPOBATH [T BEIOPOCA B KPOBSIHOE PYCIIO Ha3bIBACTCS HeUpPOKPUHUELL.
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Puc. 4.5. TunorataMudeckas 0GAaCTb MO3Ta YETOBEKA (cXeMa).

1 — 3puTeApHEI nepexpecT; 2 — CYNpaonTHYECKOe AAPO; 3 — Cynpaxmas-
MaTHYeCKOe a7po; 4 — flepenHee %Apo; 3 — npeonTHYecKan oONacTs, 6 —
NIApaBeHTPHKYAAPHOE AApo; 7 — AOpPCOMEAHANLHOE ARPO; § — 3alHee AApO,
9 — BenTpoMemHanbHOe AIpo; 10 — maMHApHoe aapo; 11 — ayroo6pas-
Hoe agpo; 12 — BopoHka; 13 — runodus.

['unoTanaMyc SIBISIETCS 9acThIO MPOMEKYTOYHOT'O MO3Ta U OJTHOBPEMEHHO YHJIOKPHHHBIM OPTaHOM.
B ompenencHHBIX €ro ydvacTkax OCYHIECTBISCTCS TpaHchopMalus HEPBHBIX HMITYJIbCOB B
SHJIOKPUHHBIA Tpouecc. KpymHbele HEHpPOHBI MEpeaHero TrHumoTajamyca oO0pasylioT 8a30npeccuH
(cynpaonTuueckoe SApo) HU  okcumoyud (TMapaBeHTPHUKYIspHOE sapo). B  apyrux obmacrtsax
rUroTagamyca o0pasyloTcst punusuue-pakmopsi. OmHM W3 ITHX  (PAKTOPOB UTPAIOT  POJIb
rUno(U3apHBIX CTUMYJISATOPOB (JIMOUPUHBI), IPYTUe - MHTUOUTOPOB (cTaTUHBI). B fomonHeHue Kk TeM
HEHpOHAM, aKCOHBI KOTOPBIX MPOCHUPYIOTCS B THIMO(GU3 HWIXM B TMOPTATRHYI) CHCTEMY TUTO(H3a,
Jpyrue HEWpPOHBI 3TOr0 K€ sijpa OTIAAKT aKCOHbl B MHOTHE YYaCTKHA T'OJOBHOTO MoO3ra. Takum
00pa3oM, OJTMH U TOT K€ TUIIOTATIAMUYCCKHA HEHPOTICTITH]T MOKET BBITIOJIHATH POJIb HEUPOTOPMOHA H
MeANaToOpa WK MOAYJISATOPA CHHANITUYECKON MepeladH.

KOHTPOJ1b ®YHKLUA SHQOKPUHHOWU CUCTEMbI

OHJOKpPUHHAs CHCTEMa 3aHUMaeT OJHO M3 ILEHTPAIbHBIX MECT B YIPABIECHUU pPa3IMYHBIMU
IIPOLECCAMM  JKU3HEJECATEIIBHOCTH Ha YPOBHE LEJIOr0 OpraHu3Ma. JTa CHCTEMa C IIOMOILBIO
IPOAYLUPYEMBIX TOPMOHOB  HEINOCPEJCTBEHHO Y4YacTBYeT B  YIpaBICHUU METaOOIHU3MOM,
¢duzuonoruei u Mmopdosorueil pazMUHBIX KJIETOK, TKAaHEH 1 OpraHoB (CM. IPHIIOKEHHE 5).

T'opmonvr - smo  buonozuueckue 6blCOKOAKMUBHbBIE —Geuwjecmea,obpasylowuecs 6 dicene3ax
BHYmMpeHHell cekpeyuu, NoCmynarouue 8 Kpogb U 0Kasvlearowjue peyiupyioujee eiusanue Ha QyHKyuu
YOANEeHHbIX O MeCma ux cexpeyuu Op2aHoe U CUCeM OP2aHU3MA.

['opMOHBI OIpeneNsAloT HWHTEHCUBHOCTh CHHTE3a Oellka, pa3Mepbl KIETOK, HMX CIOCOOHOCTb
JEJIUTHCS, POCT BCErO OpraHM3Ma U €ro OTAEIbHBIX yacTel, (opMHUpOBaHME TOJa U PA3MHOXKEHUE;
paznu4Hble (POPMBI afanTaiy U NoJIep>KaHie TOMEOCTa3a; HEPBHYIO BBICHIYIO AEATEIbHOCTb.

[Tpunumn GuU3MOIOTHUECKOr0 NEHCTBUS TOPMOHOB COCTOUT B TOM, YTO OHM, MOMa/as B KPOBSHOE
PYCII0, pa3HOCATCS IO BCEMY OpraHu3My. | OpMOHBI OKa3bIBAIOT CBOE (PM3HOJIOTUYECKOE JICHCTBHE B
MUHUMaNbHbIX J03ax. Hampumep, 1 r agpenanmuHa MoxkeT akTuBupoBaTh pabotry 100 wmiH.
U30JIUPOBaHHBIX cepjen. Ha MeMOpaHax KJIETOK HMEIOTCA pPelenTopbl K MHOTMM TOPMOHaM.
Mornekyna KaXJOro THUIIa TOPMOHA MOXKET COEIUHHUTBCA TOJIBKO CO «CBOHMM» PELENTOpOM Ha
KJIETOYHOM MeMOpaHe (IPUHLMUIT: MOJIEKYyJia TOPMOHA MOAXOIUT K PELENTOpy, KaK «KI0Y K 3aMKY»).
Takue KJIETKM Ha3bIBalOT KJIETKaMU-MULIeHsSMH. Hampumep, Ajis MOJOBBIX T'OPMOHOB KIIETKAMU-
MUIIEHAMH OyJIyT KIETKH TNOJOBBIX XeJe3, a Ul aJpeHOKOPTHKOTpomHoro ropmona (AKTT),
KOTOpBI BbIOpachIBaeTCsl MPHU CTpecce, KIETKaMU-MHUIIEHAMU OyIyT KJIETKU KOpPbl HaANOYEUHUKOB.

47



Heckonbsko MMPpUMCPOB B3aUMOOTHOMICHUA MCKAY TOpMOHaMU FI/IHO(l)I/IBa U OpraHaMu-MHUILICHSIMU
nokazaHo Ha puc. 4.6. HapymieHwe TOro WJIM HHOTO 3BEHA SHAOKPUHHONW CHUCTEMBI MOXKET
SHAYUTCIBbHO HW3MCHUTH HOPMAJIbBHOC TCUCHUC @HSHOHOFH‘IGCKHX nmponcccoB, MpUBOAA K FHYGOKOﬁ

IIaToOJIOruu, 4acTo HECOBMECTHMOM C JKH3HEIO.

TopMO3AT CEKPETOPHYK
yHKIIMO KNETOK-
MHLuIeHEN

CTHMYARPYIOT CEKPLTOPHYIO
) PYHKURIO KACTOK-MHIISHER

Hexamen

(W ayrootpasnoro sapa) oBnacri

TJI J W3 NPEOMTHYSCKOH

ComaroctaTii

{313 nepHBEHTPUKYIAPHO-
TO AApa THIOTANAMYCA)Y

K1 (n3 napapeHTPHKYRADHODO
AEpd MHAOTaNAMYCa)

CJT {53 ayrooBpasHoro
H HIZKRETG AP CHOOTANAMYCA)

3ansan nons
rHnedysa

Iip

OXCHTOUMH
BasonpeccHy

h Kopa Haano- -[
YedHHKOE | . 1 - .
/-\‘ ~—
, ) &

BWIHAZA  CeMeHHHKH  SIHUBMKH Monouse
Kocrd lmeaa o
Kep Twp TecTocRPOH TIporecTepon
ICTPOFSHI

Puc. 4.6. CxeMa Hel{pOSHIOKPHHHOM CHCTEMBL

AKTT —~ appeHOKOPTHKOTPONMHEI ropmoH (koptukotponuH); KJ — kop-
THKOAMGepuH; JIT — mioTerHyaupyowmi ropyon; JIJI — monubepun; Cil —
coMatonbeput; TJI — Tupeonubeprs; TTT — TapeoTponHell ropMoH; O —
donubepin; OCT — GOANHKYIOCTUMYTHPYIOLIHT TOPMOH.

HapyxHuii
KOHTPOMb

Hapyxnbri

KOHTPOJIb -ﬁ:‘ “
0

FunoranaMyc {NHTerpa-
e ofpaTHOI cBA3N
H HAPYKHOTO KOHTDPONA)

BuyTpenHAas
ofipaTHad cBs3k

TponHeue
TOPMOHH

Hapywnas
oDpaTHas_CBA3b

epudepu-
J qeckne opra-
HH H TKaHH

Puc. 4.7. OGUIaa cxeMma perynasiMH SHIOKPHHHOM CHCTEMBI OpPTraHH3Ma No
NPHHUMITY «0GpaTHON CBA3H».

Mexny HEpBHOH W OHHIAOKPUHHOM CHCTEMaMH HMMEET MECTO (PyHKIIMOHAIbHAsS
B3aMMO3aBHCHMOCTh, KOTOpast 00ecreunBaeTCsi pa3TUYHBIMU BHAaMU CBszeit (puc. 4.7).

TeCHeUIIast
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I[THC oka3piBaeT BIMSAHUE HA SHIOKPUHHYIO CUCTEMY ABYMS MYTSAMHU: C TIOMOIIBIO BEr€TaTUBHON
(cuMmatuyeckoi M MapacUMMAaTUYeCKO)  MHHEpBallMM M HM3MEHEHUS  aKTUBHOCTH
CHEMaIN3UPOBAaHHBIX HEMPOIHAOKPUHHBIX LIEHTPOB. [IpomiitocTpupyeM 3TO BaXKHOE MOJIOKEHHE Ha
IIpUMepe MOAAEPKAHUS YPOBHS TIIFOKO3bI B KPOBH IIPU PE3KOM CHM)KEHHM KOHILIEHTPALMU TIIFOKO3bI B
KpOBSHOM mia3me (rumornukemusi). Ilockonbky —Tiroko3a  aOCOJMIOTHO — HeoOXomuma  Juis
(GYHKIIMOHUPOBAHUSI TOJIOBHOTO MO3ra, THUIIOTJUKEMHS HE MOXET MpOJOoJKAaThCsl  JOJTO.
OHJOKPUHHBIE KJIETKH IOKEIYJOYHOU JKEJe3bl OTBEYAlOT HA T'MIIOINIMKEMHUIO CEKpeLMeld IopMoHa
[JIFOKaroHa, KOTOPbIA CTUMYJIMPYET BBIIEICHUE IIFOKO3bl U3 MEUEHU. [[pyrue sHIOKPUHHBIE KIIETKU
MOJKEITYIOYHOM JKeJIe3bl OTBEYAIOT HAa TMIIOITIMKEMUIO, HAIIPOTUB, CHUKEHUEM BBIJEIECHUS JIPYroro
FOPMOHA-UHCYJIMHA, YTO MPUBOAUT K CHI)KCHUIO YTWIM3AlMU TJIIOKO3bl BCEMH TKaHIMH, 3a
UCKJIIOYEHHEM TOJIOBHOTO MO3Tra. [ JIIOKOpELEenTopsl TMIIOTalaMyca pearupyroT Ha THIIOINIMKEMUIO,
yCUJIMBasi OCBOOOKCHHE TUIIOKO3bI U3 MEYCHU Yepe3 aKTUBALMI0O HEPBHOW CUMIATUYECKON CHCTEMBI.
Kpome 3T0oro, akTHBHpYyeTCs MO3TOBOM CJIOM HA/AMOYEYHUKOB U BBIOpAChIBAeTCS apeHalnH, KOTOPBIH
CHI)KAeT YTUIM3ALMIO TJIIOKO3bl TKaHSAMHU OpraHu3Ma, a TakXke CHOCOOCTBYET OCBOOOXKICHUIO
[JIIOKO3bl U3 Ne4YeHU. J[pyrue HeHpoHbI runorajgamyca pearupyroT Ha TMIIOINIMKEMHUIO, CTUMYIHPYS
BBIJICJICHHE W3 KOPbl HAJAMOYEYHUKOB FOPMOHA KOPTHU30J1a, KOTOPBIA YCHUIIMBAET CHUHTE3 TJIIOKO3bI B
IIEYEeHHU, KOrja OdTO Jeno wucromaerca. KopTu3on Takke TOPMO3ZUT HHCYIMHAKTUBUPYEMYIO
YTWIM3ALUUIO TJIFOKO3bl BCEMM TKaHSIMH, 3a MCKJIOUYEHHWEM TOJIOBHOIO Mo3ra. PesynbTaTom
COBMECTHBIX pEaKIMi HEPBHOM M DHJIOKPMHHOM CHCTEM SBISIETCA BO3BpAlllCHHME K HOpPME
KOHILIEHTpALlUU TJIFOKO3bl B KPOBAHOM I1a3Me B TeueHue 60 - 90 mMuH.

B ompeneneHHbIX YCIOBHUAX OJHO M TO K€ BELIECTBO MOXKET BBIINOJHATH POJb T'OPMOHA M
MEAMAToOpa, a MEXaHU3M B O0OMX CIy4asiX CBOJUTCS K CelU(PUUECKOMY B3aUMOICHCTBUIO MOJICKYJIbI
C peuenTopoM KiIeTKU-MUIIeHU. CHUTHaIbl OT HHAOKPUHHBIX JKE€JI€3, POJb KOTOPHIX BBIIOJHSIOT
TOPMOHBI, BOCIPUHUMAIOTCS CIIEHUATM3UPOBAHHBIMUA HEPBHBIMH CTPYKTYpaMU M B KOHEYHOM HTOI€
TpaHCOPMHUPYIOTCS B H3MEHEHHE IIOBEJIECHUS OpraHu3Ma U B OTBEThl JHJIOKPUHHON CUCTEMBI.
[TocneaHue CTAaHOBATCA YACTHIO PETYISATOPHBIX peakiui, 00pa3ylolmmx HEHPOIHIOKPHUHHYIO
uHTerpanuio. Ha puc. 4.7 nokasansl BO3MOKHbIE BU/Ibl B3aUMOOTHOLIEHUI HEPBHOW M 3HJOKPHUHHOM
cucteM. B 11000M KOHKPETHOM ClIy4ae peaibHO HCIOIb3YIOTCS UMb HEKOTOPBIE U3 3TUX MTYTEH.

T'unoghuz, HWKHSAS MO3roBas »XKene3a, - CIOXKHBIM HHIOKPUHHBIA OpraH, pacloNOXEHHBIA B
OCHOBaHMM 4Yeperna B TYpPEUKOM Ceajié OCHOBHOM KOCTHM, AHATOMHYECKHM CBSI3aH HOXKOH C
runotasiamycoM. OH COCTOMT W3 TpeX HOJeil: mepenHen, cpeanet u 3amgueit. Ilepenusst u cpenuss
JI0JIH OOBETUHSAIOTCS 1O/l Ha3BaHUEM d0eHOo2unoghu3s, a 3aJiHsIS OIS Ha3bIBaeTCs Helipocunoghuzom. B
Heliporunoguse BBIIEISAIOT J1Ba OTAeNa: MepeAHui Helporunopus, Win CPpeIUHHOE BO3BBILIECHHUE, U
3aHUH Heliporunodus, WM 3aHI00 JOJII0 Tunopu3a.

['uno¢pu3 coaepKUT OUeHb Pa3BUTYIO CETh KaWUISPOB, CTEHKH KOTOPHIX MMEIOT CHEIHaIbHOE
CTpOCHHE, TaK Ha3bIBaeMblii (PEHECTpUPOBAHHBIN (IPOABIPSABICHHBIN) snuTenuil. Ty ceTb
KaMUIIPOB HA3BIBAIOT «UYIECHOW KamuulsipHOW ceThio» (puc. 4.8). Ha creHkax KanmuuisipoB
OKaHYMBAIOTCSI CHHAIlCAMHM AaKCOHbl HEMPOHOB rumoragamyca. biarogaps 3TomMy HEHWPOHBI
BbIOpAchIBAIOT W3 CHHAIICOB Ha CTEHKaX A3THUX COCYJOB CHUHTE3UPOBAHHbIE OEIKOBBIE MOJIEKYJIbI
HEMOCPEJCTBEHHO B KPOBSHOE pycio. Bce HelporopMoHbl MpeNCcTaBisOT cO0OW THAPO(UIbHBIE
COCIMHEHUS, I KOTOPbIX Ha TIOBEPXHOCTH MEMOpaHbl  KJIETOK-MHIIEHEH  HMeEITCs
COOTBETCTBYIOIIME penentopbl. Ha mepBom 3rame - NpoOUCXOOUT B3aUMOJEHCTBUE HEMPOTOpMOHA C
COOTBETCTBYIOIIMM pelentopoM memOpanbsl. JladpHeilas mnepenaya CUTHajla OCYILECTBISETCS
BHYTPUKJIETOYHBIMA BTOPUYHBIMU IOCpeAHUKaMU. CxemMa HEHPOIHAOKPUHHONW CHUCTEMBI OpraHM3Ma
YeJI0BEKa IIPE/ICTABIICHA B MPUJIOKEHHH 5.
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TpomHee ropMOoHKE
BH,D.D{‘CDI:HH?IG KeAeanl

FopMonB!, acjicTBylomme Ha

| !

TUIOTANAMYC H Tepen- nepyidepudecKne
HIM0 pomo runoduia TKaHH

Puc. 4.8 Cxema runotaramo-rinoduiapHoil CeTH KanHUBIPOE.

I — mepemHas noma runodmsa; 2 — aprepus mepedHed Joan rHnodH3a;
3 — ropMoHansKasi o6paTHad CBAb; 4 — apTepHd AepeNHEero TUNoTAIAMY-
ca; 5 — IPHTENBHBI NepPeKpecT; 6 — THPEOTPONHBIH ocBoboKTAOWNE rop-
MOH; 7 — akcoH; 8§ — MaMWITAPHOE Telo; 9 — THHOTANaMHBYeckas apTe-
pus; 10 — ropMoHaneHan o6paTHad cbask; 11 — BopoTHas cMcTeMa; 12 —
aprepusa saaHed gomm runodusa; 13 — sanuan nons runodnsa; 14 — se-
Ho3Hui oTrox; AKTT — aapeHOKOPTHKOTPROIMHEIA TOPMOH.

Koumpons cexkpeuuu 3aoueit 0oau zunogusza. 3annss 10, WM HeHporunodus, dHIOKPUHHBIN
OpraH, aKKyMyJUPYIOUIUH U CEKPEeTHPYIOIIMNA /IBa TOPMOHA, CUHTE3UPYEMbIE B KPYIHOKJIETOUYHBIX
AIpax MepeaHero TumoTaiaMmyca (MapaBEeHTPUKYISIPHOM M CYINPAONTHYECKOM), KOTOpBIE 3aTeM
TPaHCIIOPTUPYIOTCS MO aKcOHaM B 3ajHIOl jaomto. K Heliporunogu3apHbIM TIOPMOHAM Y
MJIEKOMUTAIOMIUX OTHOCATCS BA3ONPECCUH, WIM AHTUAUYPETUUYECKUW TOPMOH, PETryIHPYIOLIUM
BOJIHBIN OOMEH, U OKCUTOLIMH, TOPMOH, Y4aCTBYIOLIUI B pOJIOBOM aKTe.

[Ton BIMSHUEM Ga30onpeccuHa yBEIWYUBACTCS MPOHHUIIAEMOCTh COOMPATENbHBIX TPYOOK MOYKU U
TOHYC apTepuoil. BazompeccuH B HEKOTOPBIX CHHAICaX HEWPOHOB THUIOTAJaMyCa BBIITOJIHSAET
MeanaTopHyto QyHknuio. Ero mocryrieHrue B oOLMii KPOBOTOK MPOMCXOIUT B ClIydae YBETHYCHUS
OCMOTHYECKOIO JIaBJIE€HUS IIa3Mbl KPOBU, B PE3yJIbTaTe aKTUBUPYIOTCS OCMOPELEHTOPhI - HEMPOHBI
CyNpPAaONTUYECKOTO s/Ipa W OKOJOSIEPHON 30HBI TUnoraizamyca. [Ipu CHMXXEHHMM OCMOJSPHOCTH
IJ1a3Mbl KPOBU aKTUBHOCTh OCMOPELIEITOPOB TOPMO3UTCS U CEKpeLus Ba3onpeccuHa ymeHsbiaercs. C
MOMOIIIbI0 OMUCAaHHOTO HEUPOIHAOKPUHHOTO B3aUMOJEUCTBUS, BKJIIOYAIOLIErO YYBCTBUTENbHBIN
MEXaHU3M OOpaTHOM CBSI3U, PETYIUPYETCS MOCTOSHCTBO OCMOTHYECKOTO JABJIEHUS IUIa3Mbl KPOBH.
[Ipu HapylieHUHu CHHTE3a, TPAHCIOPTUPOBKHU, BBIAEICHUS WU JEHCTBUS Ba3OINPECCHUHA Pa3BUBAETCS
HecaxapHulll ouabem. Benyuiye cUMITOMBI 3TOT0 3a00JIeBaHUs - BBIJENIEHHUE OOJIBIIOrO KOJUYECTBA
MOYH C HU3KOW OTHOCHTEIBHOU IIIOTHOCTHIO (OMUYPHS) M TTOCTOSTHHOE YyBCTBO JKaXbl. Y OOJBHBIX
auype3 gocturaer B cyTku 15 - 20 51, uro He meHee yeM B 10 pa3 Bwiiie HOopMbl. [Ipu orpannvenun
npuemMa BOJBl y OOJBHBIX HAcTymaeT o0e3BOKMBaHUE opraHu3ma. Cekpelnuio Ba3oNpeccuHa
CTUMYJIMPYIOT YMEHbIIeHHEe 00beMa SKCTPAKIETOYHON JKUIKOCTH, 00JIb, HEKOTOPBIE 3MOIMH, CTPECC,
a TakKe psij mpenaparoB - kodeuH, MmopduH, OapOUTypaThl U Ap. AJNKOTONb U yBeIHUeHUE 00beMa
HKCTPAKJIETOYHOM  KMJIKOCTH  CHIDKAIOT — BblAelleHue ropmoHa. /JlelicTBue  Ba3onpeccuHa
KpPaTKOBPEMEHHO, TIOCKOJIbKY OH OBICTPO pa3pyIIaeTcs B IEYECHU U MOYKAX.

OkcumoyuH - TOPMOH, PETYIUPYIOLIUA POAOBOM AKT U CEKPEIIMI0 MOJOKAa MOJOYHBIMH JKEJI€3aMH.
UyBCTBUTENBHOCTh K OKCHTOLIMHY IIOBBIIIAETCS TpPU BBEJCHUHM >KEHCKHUX IIOJIOBBIX T'OPMOHOB.
MaxkcuMmanbHasi 4yBCTBUTEIBHOCTh MAaTKU K OKCUTOIIMHY OTMEYAETCsl BO BPeMs OBYJISILIMY U HaKaHyHE
ponoB. B 3T mepuonsl MpoMCXOAUT HauOosbllee BblJeNeHHE TropMoHa. OmnmyckaHue Ijoja Io
POJIOBOMY KaHajly CTUMYJIUPYET COOTBETCTBYIOIIME pPELeNnTopbl, M addepeHTanus MOCTynaeT B
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MapaBEeHTPUKYISIPHBIE SApa TUNOTAIaMyCa, KOTOPBIE MOBBIIIAIOT CEKPEIUI0 OKCUTOIMHA. Bo Bpems
MIOJIOBOTO aKTa CEKpelHsi TOpPMOHa YBETMYUBAET YACTOTY M aMIUIUTYly COKpALeHUI MaTKu, o0erdast
TPAHCHOPT CHEPMbI B sNIIEBOJbI. OKCUTOLMH CTUMYJIUPYET MOJIOKOOTAAuy, BbI3bIBas COKpAILlEHHE
MHUO3IUTEIHAIBHBIX KJIETOK, BHICTHIIAIONIUX MTPOTOKU MOJIOYHOM *kKene3bl. B pe3ysibTare MOBBIIICHUS
JABJICHUS B AThBEOJIAX MOJIOKO BBDKHUMAETCS B OOJBIIHE MPOTOKU M JIETKO BBIIEISETCS Yepe3 COCKHU.
[Tpu paznpakeHnr TaKTWIBHBIX PELENTOPOB MOJIOYHBIX KeJle3 UMITYJIbChI HAPaBIsAIOTCA K HelpoHaM
NapaBEHTPUKYISIPHOTO  siipa THIOTajJaMyca M  BBI3BIBAIOT OCBOOOXKJICHHE OKCHTOLIMHA W3
Helporumnoduza. JleiicTBHe OKCUTOIIMHA HAa MOJIOKOOTAauy mposBisieTcs yepe3 30-90 ¢ mocne Havyana
CTUMYJISILIUU COCKOB.

Koumpons cexkpeyuu nepeomneit 0onu cunoguiza. bonbiias 4acTb TOPMOHOB IEpEIHEH TOJIHU
runou3a BBIMOJIHSACT POJb CIEHUPHUECKUX PETYISATOPOB APYTHUX SHIOKPUHHBIX JKEJe3, 3TO TaK
Ha3bIBAEMbIE «TPOITHBIE)» FTOPMOHBI TUIO(H3A.

Aopenoxopmurxomponuwiti copmon (AKTID) - rnaBHBIA CTUMYISTOP KOPHI HAAIOYEYHUKOB. DTOT
TOPMOH BBIJIEISIETCA MPU CTPECCE, PA3HOCUTCS MO KPOBSHOMY PYCIIY U JOCTUTAET KJIETOK-MUIICHEH
KOpBl HAaJaImoue4yHHuKoB. [log ero neicTBHEM W3 KOpPHI HAAMOYCUYHUKOB B KPOBBH BHIOPACHIBAIOTCS
KaTexoJaMHUHbl (apeHaIMH U HOPAJpPEHAINH), KOTOPbIE OKA3bIBAIOT HAa OPraHMW3M CHUMIATHYECKOe
neiicteue (moapoOHee 3TOT 3¢hdeKT ObUT ONMUCaH BHIIIC). JIIOMeunusupyrowull 20pMOoH SIBISICTCS
[JIaBHBIM PETYJISTOPOM OMOCHHTE3a IOJIOBBIX TOPMOHOB B MYXKCKHMX M JKEHCKHMX TOHAJax, a Takxke
CTHUMYJIITOPOM pOCTa W CO3peBaHUsS (DOIIMKYIIOB, OBYJISIHMH, 0Opa3oBaHus U (PYHKIIMOHUPOBAHHS
JKEJITOTO Tela B SAUYHUKAX. DOLIUKYIOCMUMYIUPYIOWUL 20pMOH TIOBBIIIAET YYBCTBUTEIHHOCTH
GOoJIMKYIBl K ACHCTBUIO JIOTEMHU3UPYIOLIETO TOPMOHA, a TaKK€ CTHUMYJIMPYET CIEpPMAaTOTEHE3.
TupeomponHviti 20pMOH-TIIaBHBIN PETyNsTOp OMOCHHTE3a M CEKPEUUH TOPMOHOB IIUTOBUIHOM
xeinesbl. K rpyre TponHbIX TOPMOHOB OTHOCUTCSI TOPMOH POCTa, WM COMAmMoOmponuH, BaxxHEHIINN
PErylaTop pocTa opraHu3Ma M CUHTe3a 0elka B KJIeTKaX; y4acTBYET TakKe B 00pa30BaHUU TIIOKO3bI U
pacmaje KHpOB; YacTh TOPMOHAIBHBIX APPEKTOB OMOCPENYETCS Yepe3 YCUIICHHE TIEYCHBIO CEKPELUN
comatomenuHa (akropa pocra I).

[ToMMMO TpONHBIX TOPMOHOB, B TMEpeAHEW [o0Jie O00pa3yroTCsS TOPMOHBI, BBIIOJHSIOLINE
CaMOCTOSITENbHYIO (DYHKIIMIO, aHAJIOTHYHYIO (DYHKIIUSIM TOPMOHOB IPYrux >kene3. K Takum ropMoHam
OTHOCSITCS: IPOJIAKTUH, WIH JIAKMO2EHHbIN 20PMOH, PETYIUPYIOLINH akTaluio (00pa3oBaHHE MOJIOKA)
y JKEHUIUHBI, TUPPEPEHIIUPOBKY Pa3INUHbIX TKaHEH, pOCTOBbIE U OOMEHHBIEC MPOLECChl, HHCTUHKTHI
BBIX@KUBAHUSI MTOTOMCTBA y IPEACTABUTENCH pa3IMYHBIX KJIACCOB IMO3BOHOYHBIX. Jlunomponumoi-
PEryIATOPHI JKUPOBOT'O OOMEHA.

@OYHKIIMOHUPOBAHNE BCEX OTIEJIOB rMMo@u3a TECHO CBA3aHO C THIIOTaJaMycoM. ['unoraimamyc u
runodus3 oOpaszyloT eIUHBINH CTPYKTYpPHO-(YHKIIMOHATIBHBIA KOMILUIEKC, KOTOPBIA YacTO HA3bIBAIOT
«QHJIOKPUHHBIM MO3TOM).

Onughuz, WA BEpXHAS IIUIIKOBUAHAS JKele3a, BXOAUT B COCTaB JsmuTaiamyca. B snuduze
oOpa3yercs TOPMOH MelamoHUuH, PETyIUPYIOUUI MUTMEHTHBIH OOMEH OpraHM3Ma M OKa3bIBaIOLIUI
aHTUTOHAJOTponHoe jAelicTBue. KpoBocHabkeHne snudu3a ocymecTBIseTcs M0 KPOBEHOCHOU CEeTH,
0o0pa3oBaHHOW BTOPUYHBIMM BETBSIMU CpeaHEH U 3agHell MO3roBbIX apTtepuil. Boiing B
COETMHUTEIIbHOTKAHHYIO KaICyly OpraHa, COCyAbl pacnaJatoTcs HA MHOKECTBO KallMJUIIPOB OpraHa ¢
00pa3oBaHUEM CETHU, XapaKTepU3YIOLIEHcsl OONbIINM KOJIMYECTBOM aHAacTOMO30B. KpoBb OT snudusa
OTBOJMTCS YaCTUYHO B CHUCTeMYy OOJbIION MO3roBoil BeHbl l'aneHa, HEKOTOpPOE KOJMYECTBO €€
MOCTyIaeT B BeHBI cocynucroro cruierenus Il sxkemymouka. Heipocekpenus snudusa 3aBUCHT OT
OCBEIIEHHOCTH. [J1aBHBIM 3BE€HOM B 3TOM 1EeNW  ABJISIETCS  NEPEeIHUM  THUIOoTaIamyc
(cynpaxua3zMaTudeckoe SApo), KOTOPOE MOJydyaeT MPsSMOMl BXOA OT BOJIOKOH 3PHUTEIBHOTO HEpBa.
Jlanee oT HEWPOHOB ITOTO sA1pa 0Opa3zyeTcs HUCXOASAIMUN MYTh K BEPXHEMY CUMIIATUYECKOMY Y3y U
3aTeM B COCTaBe CHEIHATIbHOTO (MMHEAIbHOT0) HEpBa MOCTYIAET B MU (U3.

Ha cBety nmpoaykiuusi HEHpOrOPMOHOB B MU (H3E YTHETAETCS, TOT/Ia KaKk B TEUCHHUE TeMHOU (ha3bl
CYTOK OHa ycuiuBaeTcs. MenaToHuH BiIUseT Ha (QYHKIUU MHOTHX OTIEJIOB IIEHTPAJIbHON HEPBHOMU
CHUCTEMBbl M HEKOTOpbIE MOBEACHUECKHE peakuuu. Hampumep, y yenoBeka MHBEKIHUS MEIaTOHUHA
BBI3bIBAET COH.

JpyruM  (QU3HONOTMYECKA AaKTHUBHBIM BEIIECTBOM Jnu(u3a, MNPEeTSHAYIOINMM Ha  POJb
HEHPOropMoHa, SIBJISIETCS. CepomoHuH - TPEIIECTBEHHUK MeJaToHuHa. VccnenoBanus Ha >KMBOTHBIX
MOKa3aJ, YTO COJICPKaHUE CEPOTOHMHA B MU (H3E BHIIIE, YeM B IPYTHX OpraHax, M 3aBUCUT OT BH/IA,
BO3pacTa HUBOTHBIX, @ TaK)Ke€ CBETOBOI'O PEKHMMA; OHO IOJBEPKEHO CYTOYHBIM KOJIEOAHUSM C
MaKCHMaJlbHBIM YPOBHEM B JIHeBHOE BpeMsi. CyTouHas pUTMHUKA COJIEP>KaHUSI CEPOTOHMHA B dnuduse
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BO3MOXXHAa TOJIbKO B YCIOBHSIX IIEIOCTHOCTH CHMITATUYECKOW WHHEpBAIMU opraHa. B smuduse
COJIEP)KUTCS TaK)Ke 3HAUUTEIHbHOE KOJIMYECTBO Ho(aMHHa, KOTOPBI paccMaTpuBaeTCsl B HacToslIee
BpeMs Kak BO3MOXKHOE (PM3MOJIOTUYECKU aKTUBHOE BemiecTBO mudu3a. [lepeiizeMm K paccMOTpEHHIO
PErynsunuil HEKOTOPBIX OCHOBHBIX OUOI02UYECKUX MOMUBAYULL.

PErYIJiAALNA TEMIEPATYPbI TEJIA

Ha yposue 36,6°C TemmnepaTypa Tena y 4ejoBeKa MOJACPKUBACTCS ¢ OYEHBb OOJIBIION TOYHOCTBIO,
70 JIECATHIX AOJeH rpagyca. Y dYeloBeKa HOpMajbHOE (DYHKIIMOHUPOBAHHME OpraHM3Ma CBSI3aHO C
MOJJIEpKAHUEM TIOCTOSSHHOM Temmeparypsl Tena. B opranusMe uUMEKOTCS JONOJHUTEIbHBIC
MEXaHHU3MBI, PETYIHPYIONIHEe HHTEHCUBHOCTh META0OJINYECKIX MPOIECCOB U CKOPOCTh OOMEHa Teria
Tela M €ro OKPYXKEHHs, 4TOObI MOAJEPKMBATh TEMIEpAaTypy B Y3KOM JMaria3oHe, HECMOTpPS Ha
3HAUUTENbHBIE KoJeOaHus TeMIepaTypsl Okpyxkatomeid cpeapl. Llensiii psg  crpykryp IIHC
NpUHUMAET y4yacTHe B paboTe «TepMocTara» opranusma. B mepeaneM rumoraisamyce HMEHOTCS
HEHPOHBI, aKTUBHOCTh KOTOPBIX YYBCTBUTEIIbHA K M3MEHEHHUIO TEMIEpaTyphbl 3TOH 00JacTh MO3ra.
Ecnu nckyccTBEHHO MOAHSITH TEMIIEpaTypy NEpeIHero runoragamyca, To y >KMBOTHOTO HaOII0Jat0TCs
YBEJIMUYEHUE YACTOTHI JBIXaHUS, pACHIUPEHHE MEepUPEPUUSCKUX KPOBEHOCHBIX COCYAOB U
YBEIUMYEHHBIM pacxop Tema. [Ipy oxnaXaeHWHM MepeaHero rurorajamyca pa3BUBAKOTCS PEaKLMH,
HaIpaBJCHHbIE HA YCWICHHYIO TEIUIONPOAYKIIMI0O M COXpaHEHUE TeIvia: APOXKb, MHUIOIPEKIIHS
(mogHsTHE BOJOC), Cy:KeHHE nepudepudyeckux cocyaoB. [lepudepudeckue TemaoBbie U XOJIOAOBbIC
TEPMOPEIETITOPEl HECYT B THMOTATaMyC MH(POPMALUIO O TEMIIEpaType OKpYXKarolied cpeibl, H 10
U3MEHEHHUs TeMIIepaTypbl TOJOBHOIO MO3ra 3a0JaroBpeMEHHO BKIIIOYAIOTCA COOTBETCTBYIOIIKE
pednexktopubie oTBeTHl. [loBeneHYecKWe U SHIOKPUHHBIE PEAKIMH, AKTHBUPYEMBIE XOJOI0M,
KOHTPOJIUPYIOTCSL 3aJHUM THUIOTajJaMyCcOM, a Te€, 4YTO AaKTUBUPYIOTCS TEIUJIOM, - MEpPEeIHUM
runoraiamycoM. llocie ynaneHusi TOJIOBHOTO MoO3ra BIIEpEId TMIOTajJamMyca >KMBOTHBIE OCTArOTCS
TEIJIOKPOBHBIMM, OJHAKO, TOYHOCTh TEMIIEpaTypHON perymsauuu yxyamaercs. Paspymenue y
JKUBOTHBIX MEPEIHETO TUIOTaIaMyca JIe7IaeT HEBO3MOKHBIM MOJIJIEP)KUBAHUE TEMIIEpATyphI Tea.

KOHTPOJ1b BO4JHOI'O BAJIAHCA B OPIrAHU3ME

Boanbiii OanaHc opranus3ma oIpeaesnseTcss OTHOLUIEHHEM HoTpedsieHuss U norepu Boxbl. Ilpuem
BOJIBI PETYIUPYETCS MEXaHM3MOM >Kax/Ibl. BeiBeleHre BOAbl B 3HAUUTEIHHOW Mepe OIpeesseTcs
MEXaHU3MOM KOHTpOJs Touek. [luTheBas mMoTuBaIusi 0OECTIEUMBAECTCS B3aUMOJICHCTBHEM MHOTHX
bakToOpoB, cpeau KOTOPHIX OCMOTHYECKOE JaBJIEHHE BHYTPUKIETOUHOM M OIKCTPAKIETOYHOMN
JKUJIKOCTH, a TaKXKe TeMmIeparypa HauOoJyiee CYIIECTBEHHO BIUSIOT Ha MEXaHU3MBbI KaK/bl. [loTeps
BOJbI, cooTBeTCTBYIOIIas 0,5-0,8% maccel Tena, yBeIM4eHre OCMOTHYECKOro JaBieHus Ha 1 - 2% unu
MIOBBIIICHUE TEMIIEPATYPhl ABJISIIOTCS CUJIBHBIMU CTUMYJIaMHM TpuUeMa BOABL. Psn npyrux ¢aktopos
Tak)Ke BBI3BIBACT KKy, HAlpUMeEp MOACHIXaHHE CIU3UCTON OOOJIOUKH pTa WU TMOeNaHue CyXOu
nun. CTUMYIALIMS WKW TIOBPEXKIEHUE OINPEICICHHBIX IMYHKTOB THIIOTAJIaMyCa BBI3BIBAET OTKa3 OT
npuemMa BOJIbl (aAWUICHSA) WM YBEJIMYEHHE TMOTJOUICHUS BOMBI (MONHUIUTICUSA). ODJIEKTpUUYECKas
CTUMYJISIIIUSL WM BBEJIEHHWE HEOOJBIIIOr0 KOJUYECTBA THUIIEPTOHHMYECKOTO PacTBOpa B TEPEIHIOID
MeAMANbHYI0 4YacTh THMOTanaMmyca (LUEHTP KaXXIbl) BBI3BIBACT y KHUBOTHBIX MOJUAMIICUIO, OHU 3a
CYTKH TOTJIOMIAIOT KOJMYECTBO BOJIBI, COCTaBJIstoMIEe 10 25% Macchl Telna, a pa3pylieHue - IPUBOAUT
K aguncun. ['opMoHanbHas perynsius MUTheBON MOTUBAIIMKU ObLTa omnrcaHa BoIie (c. 87).

PETYIALUWNA MALLEBOIO NOBELQEHUA

Perynsiius numeBoro nmoBeaeHus: ocymiecTBisercss panom crpyktyp LHHC u npexne Bcero aByx
B3aMMOJICHCTBYIOIUX I[IEHTPOB-LIEHTPOM rojiojia (JlaTepajibHOE SAPO TUIOTallaMyca) U LEHTPOM
HACBIIIEHUS (BEHTPOMEAMATBHOE SAPO THIOTAIaMyca). DIIeKTpUUecKass CTUMYISIUS [IEHTpa Tooa
MIPOBOIMPYET aKT €16l y CHITOTO KUBOTHOTO, TOTJA KaK CTUMYJISIUS IEHTPA HACHIIIICHUSI TIPEPhIBACT
npueM nuiy. Paspyiienne meHTpa roioja BhI3bIBaeT 0TKa3 OT MoTpebieHus nuiu (adarus) 1 BOAbl,
YTO YacTO MPUBOIAUT K TUOETH XKUBOTHOTO (puc. 4.9). DnexTpudeckas CTUMYJISIUS JIaTePaTbHOTO
s/ipa TUIIOTAJIaMyCa YBEJIMYMBAECT CEKPELMIO CIIOHHBIX M KEITYJOUHBIX Keje3, KTy, WHCYIHMHA,
YCWJIMBAET MOTOPHYIO JESTEIBHOCTh JKENMyAKa W KuiedHuka. [loBpexaeHue IeHTpa HACHIIICHHS
yBenuuuBaeT npuem mnumm (tunepdarus). [Ipaktudecku cpa3y mociae TaKod omepanuu >KUBOTHOE
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HAYMHAET €CTh MHOT0 M YacTO, YTO MPUBOJUT K THUIOTallaMUyecKoMy oxkupeHuto. Ha puc. 4.10
MOKa3aHbl JIB€ KpBICHI: OJHA C HOpPMaJbHOM Maccoil Tema, a apyras - € TUIOTAJIaMUYECKUM
oxupenueM. [lpu orpaHuMueHMM MHUIMM Macca Tela YMEHbBIIAETCS, HO KakK TOJIbKO OrpaHUYEHUs
CHUMAIOT, BHOBb MpOSIBISETCA Tunepdarusi, CHIKAIOUIAsICH JULIb NPU PA3BUTHH OXUPEHUSA. ODTH
JKUBOTHBIE TPOSIBISUIA TaK)Ke TOBBIIICHHYIO pPa300pYMBOCTh TMPHU BBIOOpPE MHIMHU, MPEANOYUTAS
HaubOosnee BKycHywo. OKupeHue, CcleAyroliee 3a MOBPEKICHUEM BEHTPOMEIUAIBHOIO sijpa
TUIOTaj]aMyca, COMPOBOXKIACTCS aHAOOIMYECKUMU H3MCHCHHSIMH: W3MEHSETCS OOMEH TJIIOKO3BI,
MOBBILIAETCS YPOBEHb XOJECTEpUHA U TPUIIIMLIEPHIOB B KPOBHU, CHHKAETCS ypOBEHb IMOTpeOJIeHUs
KHCIIOPOJila W YTWIM3ALMKM aMHHOKHUCIOT. OJIEKTPUYECKass CTUMYJSALMUS BEHTPOMEIHAIBHOIO
TUIOTajJaMyca yMEHBIIAET CEKPELMIO CIIOHHBIX M JKEIYAOYHBIX JKee3, WHCYJIMHA, MOTOPHUKY
JKENyJKa W KHUIIeYHWKa. TakuM 00pa3oM, MOKHO 3aKJIIOYUTh, YTO JaTEPAIbHBIA THIIOTaIaMyc
BOBJICUEH B PETYJALMIO METa0O0JM3Ma U BHYTPEHHEU CEKpelUH, a BEHTPOMEIUATbHBINA THIIOTAIaMYC
OKa3bIBAET HAa HEE TOPMO3HOE BIIUSHUE.

Paspywenne
TATEPANBHOFO
ANpa BEIZMBAET ; 1 /f
TIOTEPIO ANMeTHTA \ - , "MEQMAABHOTC AIpa
o<~ F BrI3sIBACT APOCTD
I H upeaMepHEIN

Puc. 4.9. BnuaHue noppexlieHNs NaTepaibHoro (clieBa) H BEHTPOMESIHANb-
HOTO {crmpapa) AZep THIIOTANAMYCA Ha MUILEBOE NMOBESACHHE KOLUKH.

B HOpMme caxap KpoBHU SIBISIeTCS OJHUM M3 BaXHBIX (HO HE €JUHCTBEHHBIM) (DAKTOPOB MHILEBOTO
noBeseHus. Ero KoHLeHTpanysi BeCbMa TOYHO OTPa)KaeT SHEPreTUYECKYI0 TOTPEOHOCTh OpraHu3Ma, a
BEJIMYMHA DPA3HOCTU €ro COJEp)KaHWs B AapTEpUaIbHOM M BEHO3HOM KPOBH TECHO CBs3aHa C
OILYIIEHUEM T0JI0J]a WIH CBHITOCTU. B naTepanbHOM sjipe rumnoTajgaMmyca UMEIOTCS TIOKOPELEeNTOPbI
(HelipoHBI, B MEMOpaHe KOTOPBIX €CTh PELENTOPhI K TIIIOK03€), KOTOPbIE TOPMO3ATCS MPU YBEIUUECHUN
YPOBHS TJIFOKO3bI KPOBU. YCTAHOBJIEHO, YTO MX aKTHBHOCTh B 3HAYUTEJILHOM CTENEHU OINpeAesieTcs
[JIIOKOPELENTOpaMU  BEHTPOMEINAIBHOTO SApa, KOTOpBIE NEPBUYHO AKTUBUPYIOTCS TIJIFOKO30M.
['unoTanaMuyeckue TIOKOPELENTOPhl MOIy4YaroT MH(OPMALIMI0O O COJAEP’KaHUU TIIOKO3bl B APYTHUX
yacTsax Tena. O0 3TOM CUTHATU3UPYIOT Nepudepuyeckre TIOKOPEenTophl, HaXoIAIIMecs: B IeUYEHH,
KapOTUJHOM CHHYCE, CTEHKE eJyJI0YHO-KHUIIEYHOIo TpakTa. Takum o00pa3zoM, TIIOKOPELENTOpPbI
rUnoTagamyca, MHTErpupys HH(OpMaIUio, MOIy4aeMyi0 IO HEPBHBIM U TYyMOPAJIbHBIM MYTSM,
Y4acTBYIOT B KOHTPOJIE IpUeMa MUIIIH.
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Puc. 4.10. Cnepa — HoOpManbHasa Kpbica, CIIpaBa — ¢ THIIOTANaMHMYECKHM
oxHpeHHeM. 1ludpsl — Bec B rpaMmax.

[Tosmy4deHbl MHOTOYMCIIEHHBIE JAHHbIE 00 Y4aCTUM PA3IMUYHBIX MO3TOBBIX CTPYKTYP B KOHTpOJE
npuema numy. Adarus (0TKa3 OT NHUIIM) M aguncus (OTKa3 OT BOJABI) HAOMIONAIOTCS TOCIe
HNOBPEXJEHUs OJEeHOro IIapa, KPacHOro sijipa, MOKPBIIIKM CPEJIHEro Mo3ra, 4epHoi cyOcTaHLu,
BUCOYHOHM 107, MUHIAIUHBL. [urepdarus (00:k0pcTBO) pa3BUBACTCS TOCIE MOBPEXKACHUS JTOOHBIX
J0JIe, Taamyca, HEHTPAJIbHOTO CEPOro BELIECTBA CPEAHErO MO3ra.

HecMmotpst Ha BpOKAEHHBIN XapaKTep MUILEBbIX PEAKIMi, MHOTOUNCIICHHbIE JaHHbIE T0Ka3bIBAIOT,
YTO B PEryJisLlMU MpHEeMa MULIM BaKHAs POJb MPUHAMICKUT YCIOBHOPE(DIEKTOPHBIM MEXaHU3MaM.
OTO0 sBISIETCd OCHOBHOHM NPUYMHON NEepeefaHusl U, CIE€J0BATEIbHO, IPUOOPETEHUS JIMIIHEH MacChl
TeJla COBPEMEHHBIM 4YeJIOBeKOM. BeromHuTe, KakuM 00KOPCTBOM MBI CTpajiaeM, IpUXo/sl B rocTu. B
PETYISIUH TUIIEBOTO TOBEACHUS YIaCTBYIOT MHOTHE (pakTopbl. OOIIEN3BECTHO BIMSHUE HA ANIIETUT
BHJA, 3amaxa M BKyca nuiuu. CTeneHb HAIOIHEHHs JKENIyAKa TAaKKE BIMAET Ha amlleTUT. XOpOLIOo
M3BECTHA 3aBUCHMOCTb IIPHEMa MUIIM OT TEMIIEPATypbl OKpY’KaIOLIEH cpeabl: HU3Kasg TemIiepaTrypa
CTUMYJIUPYET IpPHUEM IHIIH, BBICOKas - TOPMO3UT. KoHeuHbIH mpHcrocoOUTENbHbIM PPEeKT Bcex
MEXAaHM3MOB, YYacTBYIOIIMX B IMILEBOM I[IOBEJIECHUU, COCTOMT B IpUEME KOJUYECTBA IHIIH,
cOaJaHCUPOBAHHOIO MO KAJIOPUHHOCTH C PacXoayeMoil 3Heprueil. ITUM JOCTUTaeTcs MOCTOSIHCTBO
Macchl Tena.

PETYIIALNA 110J710BOIO NMNOBELEHUA

Y wMiexkonuTamux TUNO(PHU3 CEKPEeTUPYeT TOHAAOTPOIMHBIE TOPMOHBI, KOTOpPHIE OKAa3bIBAIOT
perynupymoliee BIUSHUE Ha pa3luyHble (U3HOJOTUYECKHE TMPOIECChl, MMEIONIME OTHOIICHHUE K
pazMHokeHut0. Hanbonpimmii 3¢(hekT roHaqoTporHbIe TOPMOHBI OKa3bIBAIOT HA (PYHKIIMOHUPOBAHUE
MOJIOBBIX Keyne3. ['OpMOHBI MYKCKHX W JKEHCKUX TIOJIOBBIX Keje3 (aHIpPOTeHbl U ACTPOTEHBI),
nevicteys Ha [[HC, aktuBupyloT 1onOBO€ TMOBeAeHUE. B opraHusMe B3pOCHOW KEHIIUHBI
HAOMIOAIOTCSA TEPUOANYECKHE H3MEHEHHS PAa3IUYHBIX (YHKIUNA, CBSI3aHHBIE C TOBTOPSIOIIUMHUCS
MpoIIecCaMH POCTa U CO3peBaHUs (OJITMKYIOB, OBYISIUU U 00pa3oBaHMs KenTeix Ten (puc. 4.11).
Co3speBanue (OJUTMKYIIOB COMPOBOXK/IAETCS BHICOKUM YPOBHEM CEKPEIMH IMOJOBBIX TOPMOHOB. B sTOT
nepuo SUIEKIeTKa 0CBOOOXKIaeTCsl U3 (POoUIHKYIa (OBYISIIHS) W TIOMAgaeT B MOJIOBbIE MyTH. DTOT
MEepUOJ SIBIISIETCA CaMbIM OJarONpHUSATHBIM Il 3a4aTusi. BakHyio poJyib 3/1€ch WrpaeT JeiCTBUE
ACTPOreHa Ha TUIIOTaIamyc.

VianeHwe y KpbIChl SIMYHUKOB BBI3BIBAET CHIKEHUE M MPEKPAIICHUE IOJOBOM AKTHUBHOCTH.
BBenenue oscTporeHa B rumorajamyc OBapUIKTOMUPOBAHHBIX (yJald€Hbl SUYHUKH) CAMOK
COTIPOBOXIACTCSI BCEM KOMIUIEKCOM TIPOsIBIICHUM dcTpyca. HanbonpIiee 3naueHne st OpraHu3aiuu
IIOJIOBOTO TIOBEJEHHS CAMOK, MO-BUAMMOMY, MMeeT Trunotairamyc. Ero paspyuieHue NpUBOIHUT K
MOTEPE TOJIOBOM aKTUBHOCTU. Y KPOJIMKOB CTUMYJISIIHS MMPEONTHIECKON 00J1acTH M 0a3aIbHOW YacTh
TUINOTajdaMyca BBI3bIBACT OBYIISIHIO. PaquoakTUBHO MEUYEHBIN ICTPOTEH B HAHOOJNBIIEM KOJIHYECTBE
HAaKaIlJIMBA€TCS B MEPEIHEM TUIIOTaJaMyce M Aapax MUHIAIUHBL. [Ipy JIOKaNbHBIX MOBPEKICHUSIX B
pa3IMYHBIX OO0JIACTAX THUIOTajJamMyca MOXXHO 3a0JIOKMpOBaTh JMOO TOBEICHUE, XapaKTepHOE s
ACTpyca, JIMOO CEKPEIHI0 TOHAAOTPOITHOTO TOPMOHA.

Y camMu0B KHBOTHBIX KacTpalMs NPEKPAIAET MOJOBYI aKTUBHOCTb, XOTSA Yy OTHAEJIBHBIX BUIOB,
HalpuMep Yy JOMAalIHUX KOMBITHBIX, TI0JIOBOE€ BJICUCHHE COXPAHSIETCA B TEYEHHWE Troja.
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Boccranosnenue AO0OMCPAIIMOHHOTO  YPOBHA MOJIOBOM AaKTHUBHOCTH JOCTUTA€TCSA ITOCTOSHHBIM
BBCICHHUEM IT0JIOBBIX 'OPMOHOB. HepCI[KO BBCICHHUEC CaMKaM MYJKCKOI'O ITOJIOBOT'O T'OPpMOHAa BBI3bIBACT
MOBCACHHUC, XapaKTCPHOC JIs1 CaMIIOB.
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Pue. 4.11. PenpooyKTHBHBI HHKN KeHWHHEL

OCT — GonAUKYAOCTUMYIHPYIOWH TopMoH; JIT — MioTeMHH3HPYIOMWILI
ropmoH; JIJT — mioanbepun; O — donnbepuH.

Amnanornussiii 3G dekT MOKHO HAOMIOIATh Y KACTPUPOBAHHBIX CAMIIOB TIOCIIE BBEJICHHS CTPOreHA

- IOBEICHUE, XapaKTEPHOE JIJIsl CaMOK.
B »MOpuoHanpHOM WM paHHEM IIOCTHAaTalIbHOM II€pHOJE pa3BUTUS (B 3aBUCMMOCTH OT BHJA
KMUBOTHOT'0) IPOMCXOIUT 1osI0Bas AU(PepeHrpoOBKa rOJOBHOTO MO3ra IO OTHOIIEHUIO K PeryJisiluu
CEKPELU TOHAIOTPOITHBIX TOPMOHOB THIIO(pHU32a, PEAKTUBHOCTH K IOJIOBHIM TOPMOHAM, MOBEJICHHIO,
pocty u ap. llonmoBsle paznuuus Mo3ra ONPEAEAIOTCA Pa3HBIMM CTPYKTypaMH U IPEXKIE BCETO
MEIUAIbHBIM TUNOTAIaMycoM. BaxHbIM ¢akTopoM yKazaHHOH Au(QPEpEeHIUPOBKH  SBISETCS
JEHCTBUE HA MO3T B «KPUTUYECKUI MEPUOI» PA3BUTHs OpraHU3Ma II0JIOBBIX TOPMOHOB. /[0 3TOr0 Mo3r
HE3aBUCHMO OT I'€HETHYECKOro IoJla 3MOpPHOHA MM HOBOPOXKJIEHHOro uMmeeT xeHckuil tum. [lox
BIMSIHUEM aHJAPOTeHa, BbIPAOATHIBAEMOT0 CEMEHHUKAaMH, MO3I MAacKyJIUHHM3UpYyeTcs, T. €.
npuodperaeT MyKckoi Tum. Eciau kacTpupoBaTh HOBOPOXKIAEHHBIX CaMIIOB KpPBIC, MO3I COXPaHUT
KEHCKUH Tun. Ecium TakuM JKMBOTHBIM IE€PECAIUTh SIUYHUK W BAarMHAJBHYK TKaHb, Yy HHUX B
JAIbHENIIEM YCTaHaBIMBAETCA KEHCKUN MojoBOM IMKJI. OnucaHHbBI 3¢ (eKT He BO3HUKAET MpHU
kactpauuu Ha 10-i JO€Hb, MOCKOJIBKY MO3T YK€ MacKyJuHu3upoBaH. OIHOKpaTHOE BBEIEHHUE
HOBOPOXXKJICHHOH  CaMKe  TECTOCTEPOHIIpONMOHATa  (AHAJIOr  TECTOCTEpOHA)  MPHUBOJIUT K
MacKyJIMHM3allUd MO3Tra M, KaK CJIEJICTBHE 3TOT0-K OTCYTCTBHIO OBYJIASTOPHOTO IMKJIA (OBYJISLMU U
pa3BuTHS XKenThiX Ten). O0paboTka npenaparom B Oosiee Mo3aHue cpoku ManoddpdexktuBHa. B nepuon
nojoBoil M GEepeHIMPOBKH MO3ra ONpelenseTcs TakkKe PpEeakTUBHOCTh LIEHTPOB IOJIOBOTO
MOBE/IECHNSA K Cleun(UYEecCKuM pa3ApakUTeasiM U TOpMOHaM. Y MpPUMAToB, BKJIIOYas 4YeEJIOBEKa,
MIOJIOBBIE OTINYHUS B (YHKIIMOHUPOBAHUH MO3Ta YCTAHABIMBAIOTCS BO BHYTPUYTPOOHOM HEPHO/IE.

VY MIIEKONUTAIOIMX CHApUBaHHUE IIPEJICTABISAET CIOXKHBIM IPOLECC, B PEryNSIMM KOTOPOTO
IPUHUMAIOT y4yactue pasHele otaensl [{HC. bonpnias yacTe BEreTaTUBHBIX M IBUTATENbHBIX pEaKLU,
COCTABJISIFOLIUX IOJIOBOM aKT, UHTEIPUPYETCS Ha CIMHAJIBLHOM YPOBHE B MOSICHUYHBIX U KPECTILIOBBIX
cermeHTax. [lociie nepepe3ku CIMHHOTO MO3Ta IMyTEM CTUMYJISLIMU TIOJIOBBIX OPTaHOB MOYKHO BBI3BATh
APEKIHIO U JAaXKe IAKYIAIHI0. JJaHHbIH 3P PeKT 0TCyTCTBYET y JKUBOTHBIX C IIEpEepPEe3KOI CTBOJIAa MO3ra
KayJajgpHee BaposineBa MocTa. llo-BHIMMOMY, 3TO CBHAETENBCTBYET O TOPMOKEHHUH CIIMHAIBHBIX
MEXaHHU3MOB IPOJIOJITOBATHIM MO3TOM.

['mnoranaMmyc y4acTByeT B pPeryislUHM IOJOBOH akTUBHOCTH y camua. CTUMySSIMs 0O0JIacTH
MEAMAILHOTO MyYKa NePEeIHEr0 MO3Ta U PSIIOM PACIIOIOKEHHBIX YYaCTKOB FMIIOTajIaMyca BbI3bIBAET Y
00e3bsiH KOMIUIEKC SMOLIMOHAJBHBIX M TOBEAECHYECKUX MPOSBICHUH TOTOBHOCTH K CHApUBAHMIO.
MunaanuHa TakKe BKJIIOYEHA B CUCTEMY KOHTPOJIS MOJIOBOIO MOBEACHUs. Y 00€3bsH U KOILIEK MOocie
yJaJeHus MUHIAIUHBI U Iepu(OPMHON KOpPbI pa3BUBACTCS TMIIEPCEKCYaIbHOCTh, MPOSIBIISIONIAsICS B
MOMBITKAX CIIAPUTHCS C MPEACTAaBUTEISIMHU CBOETO I0JIa, JKMUBOTHBIMHM JIPYTMX BHJIOB M Jlaxke
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HEOJIyILIEBIEHHBIMU ITpeaMeTaMu. Bo3M0OkHO, B HOpME MUHJAJIMHA OKa3bIBa€T TOPMO3HOE BIMSHUE Ha
MI0JIOBOE MOBEJEHHE. 3HAaUeHHE KOpbI OONBIINX MOJYIIApUil B OpraHU3alMy MOJIOBOTO TOBEJICHUS B
XO0/JI€ HBOJIOIMH MJICKONUTAIOIIMX BO3pacTaeT. Y MPUMATOB MPU CTAHOBJICHUU pediiexca criapuBaHUs
oOydeHre UTpaeT CyLIECTBEHHYIO pOjib. Y APYruX >KUBOTHBIX, HAIIPUMEpP y KOLIEK U cOOaK, MOJIOBOE
NIOBE/ICHNE II0CJIE JIEKOPTUKAIMM HE YyTpPauMBaeTcs, HO OHO, KakK IIpaBWJIO, HE 3aBEpLIAcTCS
CIIAPUBAHUEM.

HEPBHbIE MEXAHU3Mbl CTPAXA U 5SIPOCTU

Ctpax M ApocTb MPEACTABIAIOT COOOM TECHO CBSI3aHHbBIE AMOLMU, OJHAKO OHM 3HAYUTEIHHO
OTIIMYAIOTCSI KaK TI0 BEreTOCOCYAMCTOMY MPOSBICHHUIO, TaK M MO CYOBEKTHBHBIM TEPEKHUBAHUIM.
CnocoOHOCTh NPOSBIATH CTPAX U SIPOCTh OCTAETCA y ACKOPTUIIMPOBAHHBIX KUBOTHBIX (yHalleHa Kopa
OOJIBIINX TOJIYIIAPU), OJTHAKO JIJISl HUX XapaKTepHa SMOI[MOHAIbHAS HEYCTOMYMBOCTh. [ unoranamyc,
M0-BUJIUMOMY, SIBJISIETCSI OJTHOM M3 OCHOBHBIX CTPYKTYpP, OTBETCTBEHHBIX 3a MPOUCXOKIECHUE IPOCTH U
cTpaxa. Hampumep, ctumynsmmsi 3aJHUX OOJacTed TUIOTalaMmyca BBI3BIBACT SPOCTh y KOIICK U
00e3bsiH. Pazpylienne BeHTpOIATepaIbHOTO AApa Y KPHIC U KOILIEK MPUBOAUT K MPOJOJIKHUTEIBLHBIM
nepuogaMm arpeccud. MMerorcs Takke AaHHbIE 00 OTBETCTBEHHOCTH 3a SIPOCTh U OOOPOHUTEIBHOE
MOBEJICHNE y KOIIEK HEKOTOPbIX obyacTeil mepeanero runorainamyca. CTpax U MPOTHUBOMOJIOKHYIO
OMOIMIO - SIPOCTh TPH AJICKTPUUYECKON CTUMYJISIIIUM THUIMOTAJIaMycCa Y/JaBajoCh BBI3BATh ITyTEM
CTUMYJISIIIUU PSIOM PACTIOJIOKEHHBIX ITYHKTOB.

MunnanuHa Takke, TMO-BUJIUMOMY, HWMEET OTHOIICHHE K MexaHu3dMaM sipoctu. Ilocie
JIBYCTOPOHHETO YAalleHUs 3TOM CTPYKTYphI Y 00€3bsiH Ha0II01a71ach SMOIIMOHATbHAS apEaKTUBHOCTD,
CBs3aHHAS C TOTEepeil uyBCcTBa crpaxa W sApocTH. OHM 0e3 O0s3HM Opanu B POT 3MEH, KOTOPBIX
00e3bsiHbl  OOBIYHO MaHWYecKu OodATca. PaspylieHne MHUHIAMMHBI MPUBOIUT K H3MEHEHHUSM HUX
BHYTPHUTPYMIOBBIX OTHOIICHUI. CaMIlpl, paHee 3aHUMABIINE BBHICOKUU PAHT B TPYIIIE, MEPEXOIsT B
MOMYMHEHHOE ToNlokeHue. VIMeroTcss Takke MHOTOYHCIICHHBIE OMUCAHHS TPEBpAIICHUS JTUKUX
J)KUBOTHBIX B PYYHBIX TOCIE Pa3pylICHUS MHUHAAIUHBI. J[OMOJHUTENBHOE YIOAJICHUE KOpPHI JeiaeT
Takoe XMUBOTHOE BechMa 3100HBIM. Takum o0Opa3oMm, B OpraHu3alli pPEaklUd cTpaxa U SPOCTU
MIPUHUMAET y4acTHe CIO0KHAS UePAPXHS MO3TOBBIX CTPYKTYP.

®U3NOJIOM A MUHOATTIUHbBI

MuH1aneBUIHbIN KOMIUIEKC TMPEACTaBIsSeT CO0OM MOBOJIBHO KPYIMHOE sifepHOe oOpa3oBanue (y
yesoBeka - okosio 10 X 8 X 5 MM), pacnosoxkeHHOe B IITyOuHe MepeHel 4acTH BUCOYHOM J0IM Haj
pPOCTpPaJIbHBIM OTJIEJIOM HHXKHETro pora OOKOBOro »kemyaouka. MuHpannHa oOpa3yeT CBsI3U C
TUIOTAIaMyCOM, IPEUMYIIECTBEHHO C TOW €ro 4acThlo, KOTOpas y4yacTBYeT B KOHTpOJe (DyHKIUH
runodusza. Ha memOpane HEHpOHOB ATOW 4YAaCTM MMHJIAIMHBI €CTh PEUENnTOphl K MOJOBBIM U
CTEpPOMIHBIM TOPMOHAaM HAJINOYEYHUKOB. biaromaps 3ToMy LMpKYJIHPYIOIIAE B KPOBH T'OPMOHBI
KOHTPOJIMPYIOT aKTUBHOCTh 3TUX HEWPOHOB, a OHH, B CBOIO OYEPE]b, MOT'YT BIMATH HA TUIIOTAJIaMyC
U, TaKuM 00pa3oM, Ha cekpeluio u3 runogusa (oOpaTHas CBs3b), @ TAaKXKE y4yacTBOBaTh B (hopmax
MOBE/ICHUS, KOHTPOJIUPYEMBIX STUMH TOpMOHaMu. MuHAanuHa oOpa3yeT Takke OOIIMPHBIE CBS3U C
o0oHATeNbHOM JykoBHLIeH. braaronaps 3TuM cBsA3sIM OOOHSHUE y JKUBOTHBIX YYacTBYET B KOHTpPOJIE
penpoAyKTUBHOIO (pa3MHOKeHUEe) mnoBeneHusd. Hampumep, depomonbl (Buaocnenupuueckue
XUMHUYECKHE MOCPEAHUKH) BIUSAIOT Ha MOJOBOE MOBEACHUE depe3 OOOHATENbHYIO cucTeMy. MHorue
BUJbl KMBOTHBIX HMMEIOT JaXke€ JOIOJIHUTEIbHYI0 OOOHSTEIbHYIO CUCTEMY (TaK Ha3bIBa€MbIi
SKOOCOHOB OpraH), Mepelarollyl0 CIeNHaIu3UPOBAHHYI0O HHPOPMALIMIO K CTPYKTYpaM JTUMOWYECKOH
CHUCTEMBI, CBS3aHHYIO C TIIOJOBBIM IIOBEJACHHEM. Y 4YeJOBEKa 3Ta CHUCTeMa IUIOXO pa3BHUTa, HO
MOJTHOCTBIO OTPHUIATh €€ CYIIECTBOBAHHE HeNb3sl. B MOJb3y ATOro MOXKeT yKas3bIBaThb XOTS ObI TOT
¢axT, uro mapdromMepus A )KSHIUH U MY>KUUH pa3linyHa.

VY npumaToB, B TOM YHUCIIE€ y YE€JIOBEKA, MOBPEKIACHHUS MUHIAIMHBI CHM)KAIOT AMOLOHAIBHYIO
OKpacKy peakIuid, KpOMe TOro, Y HUX MOJTHOCTBIO UCYE3AI0T arpecCUBHBIC aPEeKTHI.

OU3SNOJIOMUA TNTITTIOKAMITA

['unmoxamI pacrmosiaraeTcsi B MEIMAIbHON 4acTH BUCOYHOMU J1oy. Oco00€ MECTO B CHCTEME CBsI3ei
TUNIOKAaMITa 3aHUMAET y4aCTOK HOBOM KOPBI B paiioHe THMIOKaMIia (TaKk Ha3blBaeMas SHTOPUHATbHAS
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KOpa). DTOT y4acTOK KOpbI MOJIy4aeT MHOTOYHUCIICHHBIE apdepeHThl MPaKTHUECKH OT BCEX oOyacTei
HEOKOpTEKCa U JIPYruX OTAENIOB IOJIOBHOIO MO3ra (MUHAAIWHBI, MEPEAHUX SAep TajiaMmyca U 1p.) U
SIBIISIETCS. OCHOBHBIM HCTOYHUKOM a(pepeHTOB K rumnmokammy. [ UImoKkaMIl MoJIy4aeT TaKkKe BXOJbI OT
3pUTETBHON, OOOHATENHPHOM © CIyXoBOM cucrteM. CamMoil KpyNMHOW TPOBOMSINCH CHCTEMOU
TUNIOKAMITA SIBIISIETCS CBOJ, KOTOPBIN CBSI3bIBACT THUMNINOKAMI ¢ TUmoTaiaMmycoMm. Kpome »storo,
THITIIOKAMITBl 000MX MOJIYIIAPH CBA3aHbI MEXK Y co00i komuccypoii (plasterium).

[ToBpexxaeHne TUNIOKaMIa NPUBOAUT K XapaKTEPHBIM HApPYLIICHUSM IMaMSATH U CHOCOOHOCTH K
obyuenuto. B 1887 r. pycckuii ncuxuatp C. C. KopcakoB onucan rpyObie pacCTpOHCTBa MaMATH Y
O6onbHbIX ankoronm3mMoM (cuHapoMm KopcakoBa). IlocmeprHo y HHX ObulM  OOHapy)KEHBI
JIereHepaTuBHbIC TIOBPEXKICHUS TUIIOKaMIla. Hapylienue naMsTi nposBIsiioch B TOM, YTO OOJIbHOMN
INOMHWJI COOBITHSI OTJAJIEHHOTO TMPOLUIOTO, B TOM 4YHCIE JETCTBA, HO HE MOMHMI O TOM, YTO
MIPOM30ILIO ¢ HUM HECKOJIbKO JHEH WM Jake MUHYT TOMY Hazaj. Hampumep, oH HE MOT 3allOMHUTD
CBOETrO JICYALIETO Bpaya: €Cciy Bpay BBIXOAWJ W3 NalaThl Ha 5 MUH, OOJBHOM €ro He y3HaBajl IpHU
MOBTOPHOM IOCEILICHUU.

OOmmpHBIE TOBPEXKICHHUS TUNINOKAMIIA Yy JKHBOTHBIX XapaKTepHBIM 00pa3oM HapylmaroT
MIPOTEKaHUE YCIOBHOPE(IEKTOPHON NesTenbHOCTH. Hampumep, KpbiCy OBOJIBHO JIETKO HAy4YHUTb
HAXOJHUTh MPUMAHKY B 8-7Tyd4eBOM JIaOUpHUHTE (JTAOMPHUHT MPECTABIIACT COOOH IEHTPATBHYIO KaMepy,
OT KOTOpPOHM panaibHO OTXOAST 8§ KOPUAOPOB) TOJBKO B KaKIOM BTOPOM HIJIM YETBEPTOM pYyKaBe.
Kppica ¢ MOBpEeKICHHBIM THIIIIOKAMIIOM HE 00Yy4YaeTcsi 3TOMY HaBBIKY W TPOJIOIHKAET 00CIenoBaTh
KaXK]IbIil pyKaB.

HEAPO®U3MNOJIOrNsI MOTUBALINA

B opranmsme mox BIMSHHEM ONpEIENeHHON (DHU3MOIOTHYECKOH MOTPEOHOCTH pPa3BUBACTCS
SMOIIMOHATBHO OKPAIICHHOE COCTOSHUE - Mmomusayus. DPPEKTUBHBIM METOJOM HCCIEI0BaHUS
HEUPOPU3NOJIOTUYECKUX MEXAHU3MOB PA3JIMYHBIX MOTHBAIMN SBJISETCS METOJl CaAaMOCTUMYJISIIUH,
peUIoKEHHBIA aMmepukaHckuM ydeHbiM J[x. Omacom (1953).

Kpbice B pasiauyHble yY4YacTKM TOJIOBHOTO MO3ra B)KUBISIOT CIELHAIBHBIE METAJUIMYECKHE
snekTpoabl. Ecnau mpu ciaydallHOM HaXKaTWUM Ha pbluar KMBOTHOE IPOM3BENET SJIEKTPUUYECKYIO
CTUMYJISIIIUI0 COOCTBEHHOTO MO3Ta 4epe3 BXKUBJICHHBIC B PA3JIMYHBIC €0 YYACTKH DJIEKTPOIbI, TO B
3aBHCHUMOCTH OT JIOKAJIM3allMK TPUIOKEHHUS TOKAa HAOIIOAAETCS Pa3MYHBbIA XapakTep MOBEICHUSI.
[Ipy HaXOXIEHHH 3JEKTPOJOB B OJHUX CTPYKTYypaxX MO3ra HWBOTHOE CTPEMHUTCS K MOBTOPHOMY
pa3apaxxeHuIo, B Ipyrux -u3beraer ero, a B TpeTbUX-ocTaeTcs O6e3pasnuynbiM. Ha puc. 4.12 mokazana
CX€Ma DKCHEPUMEHTA JUISl MOJYYEHUS Y KPBICHI PEaKIMU CaMOCTUMYJISIUUH. [IyHKTBI MO3ra, 0XOTHO
CTUMYJIHpPYEMbIE€ KUBOTHBIM,-TIOJIOKUTEIbHBIE 30HBI-HAXOAATCS TIaBHBIM 00pa3oM B MeIuaTbHON
00J1aCTH TOJIOBHOTO MO3Ta, MPOCTUPAIOIICHCS OT sA/Iep MUHIAIMHBI Yepe3 TUIOTAIaMyC K TOKPBIIIKE
cpennero mosra (puc. 4.13). B o0macTu MOKPBIIIKK CPEAHETO0 MO3ra, 3aJHEr0 THIoTaniaMmyca
(pocTpalibHOE MAMWJUIAPHBIX TE€) U TMEPErOpOJKH YacTOTa CAMOCTUMYJISIMHU, HApPUMEp, Y KpBIC,
ObL1a Hanbonbmed u qocturana 7000 B yac. OTnenpHbIE )KUBOTHBIE HAKUMAIK HA phIYar JI0 MOJHOTO
W3HEMOKEHHUSI, OTKA3BIBASICh OT MMHIIU U BOJIBI.

[TyHKTBI MO3ra, CBS3aHHbIE C H30eraHHEeM CTUMYISALUUU (OTpUIATENbHBIE 30HBI), HAXOAWIUCH
MPEMMYIIECTBEHHO B JIOPCAJbHOW YacTH CpPEIHEro MO3ra | JIATEepATbHOM 4YacTh 3aJHET0
runoTtanamyca. B Mo3re KpbICbl YHKTHI MOJOKUTEIBHON CaMOCTHUMYJISILUU COCTAaBJISIOT MPUMEPHO
35%, otpumarenbubie - 5% wu HeutpampHbie - 60% (cMm. puc. 4.13). OOmmpHas cucrema
MOJIOKUTENBHOTO TMOJIKPEIJICHUsI BKIIIOYAET PsJ MOJCUCTEM, COOTBETCTBYIOIIMX OCHOBHBIM BHJIaM
MOTHBAIMN - MUIIEBOM, MOJOBOM U Ap. Y OTIEIbHBIX dKUBOTHBIX I'0JIOJ] YBEJIUYUBAET, a HACHIIICHUE
CHMYKAET 4acTOTYy CaMOCTHUMYJISLIMM Yepe3 JIEKTPOJAbl B TUIOTanamyce. Y CaMmIlOB IMOCJE KacTpaluu
YMEHBIIIAETCA YacTOTa CaMOCTUMYJIALIMU ONPENEICHHBIX TOYEeK MO3ra. BBeneHue TectocTepoHa
BOCCTaHABJIMBAET MCXOJHYIO YyBCTBUTEIBHOCTh K TOKY. B Te€X myHKTax Mo3ra, rje rojo] HOBBIIIAET
YaCTOTY CAMOCTHUMYJIAIINH, BBEJICHHBIC aHIPOTEHBI CHUKAJIH €€, U Ha000pOoT.

MortuBanusi, BEI3bIBacMasi UICKyCCTBEHHO, HE MeHee 2(EeKTUBHA, YeM €CTECTBEHHBIE MOTHUBAIIHUH,
COOTBETCTBYIOIINE OCHOBHBIM BHJIaM (PU3HOJOTHYECKUX MOTPEOHOCTEH, TaKWM, Kak IMOTpediieHne
MWLM, BOABl U Tp. Pagu «IpUATHOW» CTUMYIISIIIUM MO3ra >KMBOTHBIE JaKe MEPEHOCAT CHIIbHOE
0oJieBOE paspaxeHue, HAMPaBISACh K phlyary uepes 3JaeKTpuuIupoBaHHbIN MO Kamepbl. BmecTe ¢
TEM BONPOC O COOTBETCTBUU MEXAHHU3MOB IOJOKUTEIBHOTO MOJKPEIJIEHUSI MPU CaMOCTHUMYJISLUU
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MEXAaHU3MaM E€CTECTBEHHBIX MOTUBALIUN OCTAE€TCA AUCKYCCHOHHBIM. OIHAKO CYIIECTBEHHO, YTO IIPH
ONPENEICHHON HWHTEHCUBHOCTH TOKA, MPONYIIEHHOIO 4Yepe3 IYHKThl CAMOCTUMYJSLUU, MOXHO
BbI3BaTh TAKHE PEAKIMH, KaK MpPUEM MNUIIM, MHUTbE, CIapUBaHHe, U Jpyrue creunuuyeckue BHIbI
noBefeHus. Jlokanuzanuss 3THMX NYHKTOB, KakK IIPaBWJIO, COBMNAJAET C LEHTPAMHM, HMEIOIINMHU
OTHOIIEHHE K KOHTPOJIIO PAa3JIMYHbIX OHMOJIOTMYECKUX BHUIOB MoTHBamuid. Kpome Toro,
CaMOCTUMYIIALIUA MOKET o0ecrneynBaTh HEOOXOAMMYIO MOTHUBALMIO JUIsi OOY4E€HUS IKUBOTHOTO.
HewusBecTHO, 4TO 4yBCTBYET KMBOTHOE MPH caMOCTUMYJsiuu. HaOmronenust Hax OOJNBHBIMU JIFOABMU
C XPOHMYECKHU B)KMBIICHHBIMU B MO3T 3JIEKTPOAAMH C LIEJBIO JUArHOCTUKHU U JICYEHUs MOKa3bIBaIOT,
4TO B pAJE CIy4YacB Y HUX BO3HUKAIOT PEAKLUU CaMOCTHUMYJISILIMM, KOTOPBIE YaCTO BOCHPUHUMAIOTCS
UMHU KaK CHATHE HampshkeHus, oOierdenue M T.A. OIHAKO Yy OTAEIbHBIX OOJBHBIX CTPEMIIEHHE K
CaMOCTUMYJISILIUY CBSA3aHO C UyBCTBOM Y/IOBOJIBCTBHUS.

Tpauchopmarop
Peruct- IMoTeHIHOMETP

Mpepmsal M patop E‘ ‘ﬁi
Tenh — peak-

UHH —

Puc. 4.12. Cxema onniTa 110 CaMOpa3npakKeHUI0 MO3Ta.

3

Puc. 4.13. OBnacTu «Bo3HArpaXIeHHs» (NPOCTas LITPHXOBKA) H «HAKAZAHUA» :
{aBoiHas WTPHXOEKA) B Mo3re Kphichl (o Onacy, 1958).

CaruTTanbHbie cpeshl: A — MemHansHee; b — matepanptee; [ — ofoHd-
TeNBHAA AVKOBMUA; 2 — OepelHAs KOMHCCYpa; 3 — NofAcHAS M3IBHAMHA;
4 — rMnmokaMn; 5 — MOXPLIKA CPeHET0 MO3FA; 6 — Tamamyc; 7 — Ma~
MURAPHLlE Tela; § — rHnotasamMyc; 9 — neperopoika; 10 — MuunannHa,
Il — rpymresuayad aons. i

CTPECC

Ham opranu3m NOCTOSIHHO MOJBEpPraercss HeOJaronpusTHBIM BO3JIEHCTBUSM, KOTOpbIE MOTYT
uMeTh pu3nueckuil xapakrep. Hanpumep, cunbHOE OXJIaX/IeHHE WU MIEPerpeB Tela, MoTepst KpOBU U
pa3iauuHble TpaBMbl. HeOmaronmpusiTHBIMH BO3ACWCTBUSAMHM HA OPraHU3M MOTYT OBbITh JIMIIEHUS
HEOOXO/UMBIX MOTPeOHOCTEH, HampuMep TojioA, kaxaa. HakoHel, 3TH BO3AECHUCTBUS MOTYT OBITh
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HampaBJIeHbl Ha TMCUXUKY, HallpUMeEp yTeps OJNM3KHX POACTBEHHHKOB M Jpy3ell, MPUCYTCTBHE MpHU
Hacuiauu U T.0. OKa3blBaeTcs, HECMOTPS Ha Pa3IM4Me TAKUX HEOJIaronpHsTHBIX BO3JEHCTBHHA, OHU
BBI3BIBAIOT B OPraHU3Me JJOBOJILHO OIHOOOpa3HbIe M3MEHEHHUSI, KOTOPBIE Ha3BIBAIOTCS CMPECCOM.

Konnernmus ctpecca Obina chopmynupoBaHa kaHaAckuM ydeHbIM ['ancom Cense B 1936 T.
CornacHo 3TUM NPEJCTABIECHUAM IO BIUSHUEM Pa3JIMYHBIX BPEASAILIMX areHTOB, CTPECCOPOB (XOJIO[,
TOKCHYHBIE BEILIECTBA B CyOJIeTalbHbIX 033X, Ype3MEpHas MbllIeUHasl Harpy3Ka, KpOBOIOTEPs U T. 1.)
BO3HUKAET XapaKTEPHbIA CHUHJPOM, KOTOPBI HE 3aBUCUT OT NPUPOJbI BbI3BABLIEH €ro NMPUYHUHBI U
Ha3bIBAETCsl CTpeccoM. B CBOEM pa3BUTUHM CUHIPOM IMPOXOIUT Tpu craauu. B mepBoil - cmaduu
mpesoeu - B TeueHHe 6-48 U mocie Havaia MOBPEXICHHS HAOMIONaeTcs OBICTpOE YMEHbBIIECHHE
BUJIOYKOBOH JKee3bl, CEeJIe3eHKH, IeYEeHH, JIUM(PATUUECKHUX XKeJIe3, MEHAETCs] COCTaB KPOBH (MCYE3at0T
903MHO(UIIBI), B CIIM3UCTON 000JI0YKE KeTyJOUHO-KAIIEYHOTO TPaKTa MOSBISIOTCS A3Bbl. Bo BTOpOIt
cTaguu - pesucmenmuocmu (yCTOMUUBOCTH) - MPEKpaLIaeTcss CeKpeuus U3 TurnoTajamyca
COMATOTPOIIHOTO U T'OHAJOTPOIIHOTO FOPMOHOB, U 3HAYUTEJIBHO YBEIMYMBAIOTCS HAANOYEYHUKHU. B
3aBUCUMOCTH OT CHJIBI BO3JEMCTBUA Ha 93TOM craguM MO0 TMPOUCXOAUT  yBEJIUYEHHUE
COIIPOTHUBIIIEMOCTH OPraHU3Ma M BOCCTAHOBIICHHE HCXOJHOTO COCTOSIHUS, JHOO OpPraHu3M TepsieT
COIIPOTHUBIIAEMOCTh, YTO MPUBOIUT K TpeTbed cTaauu - cmaouu ucmoujenus. Cellbe paccMaTpuBall
CTPECC KaK 2eHepanu306aHHoe Hecneyuguueckoe ycuiue OpeaHusma NPUCnOCOOUMbCs K HOBbIM
VCA0BUAM U NOIMOMY HA3BATL €20 (00WUM A0anmayuOHHbIM CUHOPOMOM,).

CrepeoTunHplii XapakTep CHHApPOMA OIpPEAEseTcsl pPSAOM HEPBHBIX M HEHPOIHIOKPUHHBIX
MexaHu3MoB. Hanbosnee TUIIMYHOE MPOSIBICHHE CHHJPOMa Pa3BUBACTCS B pe3yJbTaTe OCBOOOXKICHUS
u3 runopuza agpeHokoptuxkorpornHoro ropmona (AKTI), koTopslii neiicTByeT Ha HaIIOYSUHHUKH.
BaxHyto poib B pa3BUTHM NPOSIBICHHH CTpecca UrpaeT COMAaTOTPOIHBIM T'OPMOH, OCIAOJISIOLINMA
apdext AKTI. H3bs3BiaeHne clu3ucTol 000JI0UKH KUIIEYHUKA U KETYIKa IPU CTPECCe MMEET YHUCTO
HEPBHYIO MPUPOJY. DTOT CUMIITOM MOYKHO BBI3BaThb B JKCIIEPUMEHTE HAa >KMBOTHOM XPOHHUYECKOU
MEXaHUYECKOW WJIM 3JIEKTPUYECKON CTUMYJISIIUEN IEPEAHEr0 THUIMOTAIAMYCA.

Bomnpocsl

1. ®yHKIMY HEPBHOM BEr€TATUBHON CUCTEMBI.

2. Cumnaruyeckue M MapacUMIaTUYeCKUe OTAEIbl HEPBHOW CHCTEMBI: CTpPOEHHE pedIeKTOPHBIX

JyT, MEJINATOPBbl, XapaKTep EeHCTBUS.

3. HepBHBII KOHTPOJIb TOPMOHAIBHOW CUCTEMBI.

4. OCHOBHBIE AJIEMEHTHI (DYHKITHOHAILHOW CHCTEMBI.

5. buonoruyeckue MOTUBALMM NOTPEOJIEHUS MUIIH, BOJBI, SPOCTH, PAa3MHOXKEHUS; MO3IOBbIE

MEXaHU3MBI.
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Yacrts 11

KOrHUTMBHbLIN MO3r
I'maBa 5. @uszuonozus osusicenuil
I'naBa 6. @usuonocus cencopnvix cucmem
I'maBa 7. Bvicuue ghyHxkyuu HepsHoll cucmembl
B coctaB kKOrHUTHBHOTO (OT J1aT. COQNItiO - 3HaHKE), WIIM ITO3HAIOIIEr0, MO3Ia BXOIST T€ MO3TOBBIC
CTPYKTYpPHI, Ojarojapsi KOTOPBIM YEJIOBEK OCYIIECTBISET NCUXudeckue GyHkmuu. B mepBoit wactu
ATOTO pazfieyia Mbl PACCMOTPUM JIBUTATENbHYIO (DYHKITUIO YEJIOBEKa, BO BTOPOI BOCTIPUSATHE CUTHAJIOB

BHEIIHEH cpefbl U UX JlajdbHeiyio 00paboTKy B MO3TOBBIX IIEHTpax. OTa TemMa OyAeT MpoJoJKeHa U
B aBe 6 yueOHHKa. UernoBeK CIOCOOEH COBepIIaTh HE TOJBKO MPOCTbie peduieKTOpHBIE, HO U
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CIIOXHBIE pe(DIIEKTOPHBIE TBUKEHUS, a TAKXKE MpaKcHuuecKue (IeeHanpaBieHHbIC) TeHCTBUS.

I'maBa 5
on3nonorna ﬂBI/I)KEHI/II?I

JBuratenpHas (QYHKIHS OIMPOKO MPEACTABICHA B MO3T€ BCEX MIJICKONUTAIOIIMX, B TOM YHCIE U
yesoBeka. J[BHJKEHMsI 4elloBeKa O4YE€Hb MHOI0OOpa3Hbl, U MHOI'ME 3a00JIeBaHUS TOJIOBHOTO MO3ra
YeJI0BEeKa TAK)Ke CBSI3aHbl C MOBPEKICHNUEM JABUraTeabHON (GyHKUMU. J[BUrarenbHas QyHKIMS B MO3Te
YeJ0BEKa YCTPOCHA HEepapXU4HO (MO3TaXHO). Kaxnaplii HOBBIH MOpQOJOTHYECKUH 3Tax MO3ra,
KaX/1plil ouepeaHOl (PyHKIIMOHAIBHBIA YPOBEHb IPUHOCUT C COOON HOBBIE MOJIHOLICHHBIE ABMIKEHMSL.
Hamu koHewHocTM M Teno - 3TO KUHeMarudeckue uLenu. KunHemaruueckas Ienb Ha3bIBaeTCA
YIPAaBISAEMOM, €CIIM MOXXHO HA3HAYUTH JKEIAEMYIO Il HAac TPAaeKTOPHIO €€ IBHyKeHus. s sToro
HEOO0XO/MMO CBS3BIBATh M30BITOUHBIE CTETEHU CBOOOABI. DTO COOCTBEHHO U SBIISETCS OCHOBHOM
3amaueit [IHC B koopaunanuu nemwkeHnit. KoopauHamus IBHKEHUH €CTh TPEOI0JICHUE N30BITOUHBIX
cTerneHeil cBoOoIbl ABMXKYyIIerocs opraHa. OHO W3 pelIeHUi, K KOTOpOMY NpHOeraer opraHusm, -
OpraHu3auus cuxepeull, T. €. COAPYKECTBEHHBIX JBUKCHUM OTAEIbHBIX TPYIIT MbIIIL. J[JTMHA MBILILIBI,
HeoOxoaumasi JJis JaHHOTO JIBUYKEHUS (MOJIOKEHUE MBIIIIBI), TIOJHOCTHIO 33Ja€TCS €€ HKECTKOCTHIO:
OTHOLICHHEM JJIMHBI MBIl K PacTATUBAIOLIEH €€ Cuile. DTOT MapaMeTp B MBIIILE PEryIupyeTcs
CHEIHaJIbHBIM MEXaHU3MOM, KOTOPBIN JIOKAJIU3yeTCs Ha ypOBHE CIMHHOro Mo3ra. Haszpanue 3Toro
MeXaHu3Ma - pegpiexc Ha pacmsaxcenue. OH OyaeT MoApoOHO PaCCMOTPEH HUKE.

[Ipu coBepumieHMH ABIKEHHH, OCOOCHHO INPOM3BOJBHBIX, HEOOXOJMMa CEHCOpHAas KOPPEKLHs.
Henopsiiku B CeHCOpHON KOPPEKLMH MPUBOJAT K PACCTPOMCTBAM KOOPAUHALMM ameucmuyeckozo (0T
aar. taxia - mopsiIOK, COOTBETCTBEHHO aTaKCHs-HAPYIICHHE MOPSAKA OTACIbHBIX JBUKCHUIA) THIIA.
CeHCOpHBIE KOPPEKLUUH PpEANIU3YIOTCS HE OTACIBHBIMH PELENTOPHBIMU CHUTHAJaMH, a LEJIbIMU
CUCTEMaMHU, BCE 00JIee YCIIOKHSIOMMUMHUCSA OT HIKHUX ITaKEH MepapXuu K BEPXHUM U CTPOSLIUMHUCS
U3 TOJBEPriuxcs riyOOKOH MHTErpalMoOHHOHN nepepaboTke pa3HOOOpa3HBbIX CEHCOPHBIX CHTHAJIOB.
OTU CHUHTE3Bl, WIN CEHCOpHble NOoJfA, U ONPEeAeNstoT co00il To, YTO Mbl 0003HA4YaeM KaK ypoGHu
nOCMpoenus mex UlU UHbIX O8UdCEHUU. Asmomamusayus Osudicenuti - Tepefada YIpaBICHUsS B
HUKHHE YPOBHU

Ha HumxHeM ypoBHE NOCTPOSHMsI JBM)KEHUH paclioyiaratloTcs IpOCThie pe@ieKmopHble O8UNCEHU.
3a HUX OTBEYAIOT CTPYKTYpPbI CIIMHHOTO MO3Ta U MO3roBOro craosa. Clenyromuid ypoBeHb - YpOBEHb
cunepauii. ITOT YpOBEHb OPraHU3ALUH JABM)KEHUHM BKIIIOUAET MO3KEUOK U sJIpa OOJBIIMX MOTYIIapHii
TOJIOBHOIO Mo3ra (mojiocatble Tena, WiIM cTpuaTyMm). Jlis YpOBHSL CHHEpPrHil XapaKTepHO
npucrnoco0IeHrne pa3HO00pa3HbIX peIeKTOPHBIX ABMKEHHH K OOLIMPHBIM MBIIIEYHBIM CUHEPTHSM, T.
€. BOBJIEUEHHE I'PYMI MBIIII B COIJIacOBaHHYIO paboTy. IlopaxkeHue 3Toil cuctemsl BiedeT 3a co0oit
XapakTepHble TUCHHEPTMU M 3aMEHY HUX HEJOBKMMM JBHXKEeHUsAMH. CuHepruii obecneuumBaroT
IpaBWIbHbIE YEpEJOBAaHUS COKpAIEHMs] MBI, HampuMmep, Npu Xoapdbe wnu Oere. Cucrema
KOOPJIMHAT 3TOr0 YPOBHS IpHBs3aHa HE K OKPY)KAIOLIEMYy MPOCTPAHCTBY, & K COOCTBEHHOMY Tely.
Ponb ypoBHS cuHepruii orpoMHa U HE YCTYIaeT [0 CBOEMY 3Hau€HUI0 pedaeKTopHOMY ypoBHI0. Eie
Oonee BBICOKMI YPOBEHb - )JPOBEHb CUHMEMUYECKO20 CEHCOPHO20 NoJsd. 3a 3ITOT YPOBEHb
OTBETCTBEHHBI 00JIACTH KOpBI OOJBIIMX TMONYIIApUH, JIeXKAallMe BOKPYT LEHTpaIbHOU (pOJiaHIO0BOM)
60po3abl. Briepean ot neHTpaibHOM 60PO3/1bI PACHIOIOKEHBI MOTOPHBIE M TPEMOTOPHBIE MOJIS KOPHI, a
K331 - CEHCOMOTOPHBIE MOJs. DTOT YpOBEHb OOECIEUYMBAET IMPUCHIOCOOIAEMOCTh IBUKEHHUS K
BHEIIHEMY MHpY. J[BrXKeHUs mpuoOpeTaroT LeneBoi, win GUHAILHBIN, XapakTep U MpeBpalatoTcs B
MPOEKINIO JABM)KEHHS Ha €ro KOHEYHYIO0 TOYKY BO BHEIIHEM MpOCTpaHCTBE. JlaHHBII MOAYypOBEHb B
OONBIIONW CTENEHM HEYYBCTBUTENEH K TPAGKTOpPHUAM, CHoco0y U XapakTepy BbIIOJIHEHUS
MIPOMEKYTOUHBIX STAllOB MEpPEMEIICHUs, NEPEHOCS KOPPEKIIMOHHBIE YAapeHUs B KOHEUHBIA ITYyHKT.
Jns  3TOro  ypoBHS ~ XapakTepHa  NPOCTPAHCTBEHHass  OOYCIOBIEHHOCTb  JBM)KEHUS B
MIPOTUBOMNOJIOKHOCTh MO3HOM OOYCIOBIEHHOCTH MHpEbIIyliero ypoBHs. HakoHel, caMblil BBICOKUI
YPOBEHb - YpOBEHb Ipakcuca (1eJIeHanpaBIeHHBIX AeicTBUil). CTPYKTyphl, OTBEYAIOIINE 3a HETO,
3aHUMaIOT (POHTANbHbIE (JTOO0HBIE) 00JACTH KOPBI OOJBIIMX MONYHIApUH. DTOT YpPOBEHb MOYTH
MOHOIOJIBHO MPUHAICKUT 4YeloBeKy. VIMEHHO B HEM CTpOsTCS pedeBble U Trpaduueckue
KoopauHanuu. HapyieHue 3Toro ypoBHS MOCTPOSHUS JBHUKEHHUS 0003HAYaIOT Kak anpakcus. B aTux
CIIy4asiX CTPaJacT HE KOOpAMHALMS JBUIaTEIbHOTO aKTa, a €ro peaau3anusd. B MpoTHBONOIOKHOCTD
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ATaKTUKY C pacmaJoM YPOBHSI MPOCTPAHCTBEHHOI'O TMOJIs, KOTOPOTO HE CIYIIAIOTCS COOCTBEHHBIC
PYKH, OOJLHOMY amlpaKCUKY HEJOCTYITHO BHITIOJIHEHHE IIeJICHANIPABIECHHBIX NeicTBHM. Takoi 001pHOM
BCE OCO3HAET (€ro TNCHXWKAa HE CTPAJaeT), HO OH HEIOBOJEH COOOM, HECIIOCOOCH BBITIONHUTH JIAXKe
OTHOCHUTENIbHO MPOCThIE€ MHCTPYKIMM Bpaya, HapUMEp CHITh NANbTO W UMY U IMOBECUTh Ha
Bemaiky. Benymas addepeHtanus ypoBHS CHHTETHYECKOIO CEHCOPHOTO TIoJii 0OyCIOBIEHA
CMBICJIOBOM CTOPOHOW JIeHCTBUSL C MpeAMEeTOM. B sToM cllydae MeTpHYecKoe IMpOCTPAHCTBO,
pa3MepHbIE COOTHOIICHHS 3aMEHSIFOTCSI TOTIOJOTUYECKHMH, KaYECTBEHHBIMH COOTHOIICHHSIMH. DTO
MIPOCTPAHCTBO MEHEE KOHKPETHO, HO BBHIUTPHIBAET OCMBICIIMBAHUEM, BBIJICJICHUEM CYLIECTBEHHOIO IO
CPaBHCHHMIO C YPOBHEM IMPOCTPAHCTBEHHOTO TOJisA. (DOPMUPYIOTCS TOHSATHS «HAI», «BHYTPU»,
«vexay» u mp. IlpoucxomuT TO, UYTO IICHMXOJIOTM HAa3bIBAIOT KAaTErOpPHAIbHOM oOpraHu3aiuei
IPOCTPAHCTBA.

PE®JIEKTOPHbIA YPOBEHb OPIrAHU3ALNN OBUXEHNNA

CnuHHOM MO3T camblid kaynansHbIi otnen [IHC. On cocrout u3 36-37 cermentoB (puc. 5.1). Ot
Ka)KJ0r0 CETMEHTa CIIMHHOI'O MO3ra OTXOJAT JIB€ Maphl (IEPEAHNUX, WIK BEHTPAIbHBIX U JOPCAIIBHBIX,
WM 3a1HUX) HEpBOB. Becero HacuuteiBaercs 36-37 map CIMHHOMO3TOBBIX HEPBOB: 8 map INEHHBIX, 13
nap rpyAHbIX, 7 Map MOSCHUYHBIX, 3 Tapbl KPECTHOBBIX U 5-6 XBOCTOBBIX. B BepxHUX oTxenax
CIIMHHOTO MO3Tra €CTh MOJIHOE COOTBETCTBHE MEXKIY CETMEHTaMH M MO3BOHKAMH, & B HUKHHX STOTO
cooTBeTCTBUS HET. [l03TOMy HEpBBI B BUJIE MyYKa (TaK HAa3bIBAEMOI'0 KOHCKO20 X60CMA) CIIyCKAKOTCS
BHU3 K COOTBETCTBYIOILIIUM MEKIIO3BOHOUHBIM OTBEPCTUSAM U 3aT€M MOKUIAIOT MTO3BOHOYHBIN cTONO. Y
YeJIOBEKa B CBSI3U C PAa3BUTHEM BEPXHMX KOHEUHOCTEH (PyK) M HIDKHUX KOHEYHOCTEHN (HOT) B CIIMHHOM
MO3re 00pa3yroTCsl ABa YTOJIICHUS: IIeHHOE (OTpaHUYEHO HUKHUMH IIECHHBIMUA U TIEPBBIM TPYTHBIM
CeTMEHTaMH CIIMHHOTO MO3Tra) M TMOSICHUYHOE (OTpaHMYeHO TOSCHUYHBIMU cermMeHTamu). Oba
YTOJILEHUSI COOTBETCTBYIOT O0JACTSM OTXOXJICHHUS TOJICTBIX HEPBOB, MHHEPBHUPYIOIIUX BEpPXHUE U
HIDKHUE 1105ICA KOHEYHOCTEH.

[lepennue u 3aaHUE KOPEUIKU IOCIE BBIXOJA M3 CIIMHHOTO MO3ra BHayalle UAYT pasfesibHO. Y
BX0JIa B KOCTHYIO II€JIb ITO3BOHOYHOI'O CTOJI0a Ha JOPCAJIbHOM KOpEIIKE HaXOAMUTCS YTOJNIIEHUE
(MEXMO3BOHOYHBINA TraHrnuil), oOpa3oBaHHOe ad(dEepeHTHHIMH HEPBHBIMU KIETKaMH, OTPOCTKHU
KOTOPBIX M COCTaBISIIOT JOPCANBbHBIA Kopemok. Ilocie BbIxona M3 KOCTHOro KaHaia o0a Kopemika
CIIMBAIOTCS M 00pPa3ylOT CMEIIAHHBIN KO>KHO-MBILICUHbII HepB. B 001aCTH MOSACHUYHOTO U HICHHOTO
YTOJNIIEHUH KOPEIIKHM OT HECKOJbKUX CErMEHTOB IIOC/Ie BbIXOJAa U3 TO3BOHOYHOIO KaHaja
HeperuieTarTcs MeXy co00i, 00pazyst MOSICHUYHOE U TJIEYEBOE CIIJIETEHUSI COOTBETCTBEHHO.

HepBpl, MHHEpBUPYIOIIME MBIIIIBI, CYXOXWIMS W CYCTaBbl, Ha3bIBAIOTCA COMAMUYECKUMU,
MHHEPBUPYIOIIME BHYTPEHHME OpraHbl, IJIAJKHE MBIIIIbBI, COCYIbl, JK€Je3bl U OOOJOYKH -
sucyepanvbHulMy. OTH JABa THUINa HEPBOB HMEIOT B CBOEM coOCTaBe Kak ad@epeHTHble, Tak U
a¢dhepeHTHbIE BOJOKHA.
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leitane cermenTs (8)

TpyoHBIE ceTMeHTH (12)

HoACHIHEE CerMEHTHL (5}

KpecTiuoBtie cerMeHTH (3)

Koncxuil xsocT

Puc. 5.1, CrHrHOM MO3I Ye0BEKA.

Cepoe u obenoe eeuiecmeo CRUHHO20 Mmo32a. Ha MMOIICPEYHOM CCUYCHHUHU CIIMHHOI'O MO3ra
LOCHTPAJIbHOC CCPOC BCUICCTBO, O6pa30BaHHOG HCPBHBIMH KIICTKaMH W WX ACHAPHUTAMH, HAIIOMHWHACT

dopmy 6abouku (puc. 5.2). Ilo mepudepun ceporo BemiecTBa pacrojaraercsi Oenoe BeIIecTBO,
KOTOpoe  00pa3oBaHO  MPEHMYIIECTBEHHO  MHEIUHU3UPOBAHHBIMU  BOJIOKHAMH  MOTOPHBIX
(HUCXOIAIINX) U CEHCOPHBIX (BOCXO/ISIINX ) IMyTel CIIMHHOT'O MO3Ta.

I Bocxonsue nytn 14
Hucxonmmuue myTH

Puc. 5.2, CrpoeHue MOACHHYHOrO CErMEHTA CITHHHOTO Mo3ra (cxeMa).

CneBa — cxeMa CTPOCHKA CEPOre BeWIECTBA, CTPABA — OCHOBHEE NMPOBO-
EAl(He NYTH B GeOM BELLECTBE,

1 — nepemrwit TUPAMHRIVIEHE TPaKT, 2 — KOMHCCYPATBHOE AUpO; 3 — Mo-
TOPHOE AIpo; 4 ~ TPOMEXKYTOUHOE Apo; 5 — COGCTBEHHOE ANPO CIIKHHOTO
MO3ra; 6 — XeMaTHHO3HAA CYGeTaHma; 7 — NMHpaMHAHsUE TpakT; 8 — pyb-
POCIMHANLHELN TPaKT; 9 — NOPCANBHEN CIIHHOMOIKEMKOBEIL TpakT, 10 -
BEHTPATEHHEH CAHHOMORKEUKOBEE TpakT; 11 — MarepanbHuil CIIMHOTATAMH~

yeckHit TpaxT; I2 — mepedHuii cnuHoTANAMHYeCKHI TpakT, 13 — peTHKYOC-

MHMATEHHA TPakT; 14 — narepanbHelil BecTHOYIOCHUHANLHEIN TPakT; 1§ -
JOpCANBHEE CTOABHL.

B cepom BemiecTBe paznvyuaOT MEpeIHHE U 3aAHUE pora. B 3agHMX porax BBIAEISIOT KPaeBYIO
30HY, )KEJTaTUHO3HYIO CyOCTaHIIMIO U OCHOBaHUE pora. B rpyaHoM otaene cepoe BemecTBo oOpa3yer
JOTIOTHUTEIIFHO OOKOBBIE pOTa, B KOTOPBIX HAXOISATCS HEMPOHBI HEPBHON BEr€TaTUBHOUW CHCTEMBI.

Cepoe BeIIECTBO CIIMHHOTO MO3ra COJCPKUT HEPBHBIE KIETKH Pa3HBIX THUIIOB, pa3OpOCaHHBIC
muddy3Ho un coOpaHHbIe B BUIE sijep (MTOKa3aHbl Ha JIEBOM MOJOBHHE pUC. 5.2). BoNbIIMHCTBO saep
B CIIMHHOM MO3T€ 3aHUMAIOT HECKOJBKO CErMEHTOB, MmodTomMy addepeHtHsie U 3 depeHTHBIC
BOJIOKHA, CBS3aHHBIE C HUMHU, BXOJST B CHUHHOM MO3T M BBIXOJST U3 HETO MO HECKOJIBKUM KOpPEILKaM.
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Haubonee 3HAYNTENbHBIMH CHUHHOMO3TOBBIMHU SIIpAMH  SIBJISIIOTCS  A[pa TEPEIHUX POTOB,
00pa3oBaHHBIE MOTOHEHPOHAMU. BBIIENAIOT TpU THUITA MOTOHEHPOHOB: anb(da, 6eTa u ramma. Anbda-
MOTOHEUPOHBI MPEACTaBICHbl KPYNHBIMU MYJIbTUIIOISPHBIMU KIETKAMU C AUAMETpoM Tena 25-75
MKM; UX aKCOHbl WMHHEPBUPYIOT JIBUTaTelIbHbIE MBIIIIBI, KOTOPbIE CHOCOOHBI pa3BHUBATh
3HAYUTEIBbHYIO CUJIy. beTra-MOTOHEHMPOHBI - 3TO MEJIKHE HEHUPOHbI, KOTOPbIE HWHHEPBHUPYIOT
TOHUYECKHE MBbIIIbI. ['aMMa-MOTOHEMpPOHBI elle Meiapue - auaMmerp ux tena 15-25 MxM. OnHu
JIOKaJIM30BaHbl B JBUTaTEIbHBIX SApPAaX BEHTPAJIbHBIX POTOB Cpeau aib(a- U OeTa-MOTOHEHPOHOB.
['amma-MOTOHEHPOHBI  OCYILIECTBIISIFOT ~ JIBUTATEIbHYH0 HMHHEPBALIMIO MBILICYHBIX  PELEHTOPOB
(MBILIEYHBIX BEPETEH). AKCOHBI 3THX JIByX THUIIOB MOTOHEHPOHOB COCTaBIIIIOT OCHOBHYIO MAacCy
MEepEeHNX KOPEUIKOB CIIMHHOI'O MO3ra.

B ocHoBaHuMM 3amHEro pora HaxXOAMTCS JPYroe CKOIJICHHE HEPBHBIX KIIETOK, OOpa3yrOIIUX
NPOMedNCYmoyHoe s0po CIUHHOTO Mo3ra. HeWpoHbI, COCTaBISOLIME SAPO STOW 30HBI, UMEIOT
KOPOTKHE aKCOHBI, KOTOPbIe B OCHOBHOM HAYT B HEPEAHUN POr M OOpa3yrOT TaM CHHAIITHYECKUE
KOHTaKThl C MOTOHEWpPOHaMHU. AKCOHBI HEKOTOPBIX M3 ITUX HEHPOHOB paclpoCTpaHSIOTCA Ha 2-3
CErMEHTa, HO HUKOTJ1a HE BBIXOJAT 3a MPEAEIIbl CIMHHOTO MO3Ta.

[Io moBepxXHOCTH 3agHEr0 pora pacrmojiaraercs CJIOH MEJIKHX HEHMpOHOB. 00pa3ymoIux
JKEIaTUHO3HYI0 CyOCTaHIMIO (pOJaHIOBY), KOTOPBIE OCYIIECTBISIOT KOHTPOJIb CHHANTHYECKOTO
MPOBEJICHUS OT NEPBUUYHBIX ap(hepeHTOB HA HEMPOHHBIE CUCTEMBI CIIMHHOTO MO3Ta.

Peghnexcol cnunnozo mo3zea. Brinaronrytocsi poiib B pHIOCOPCKOM OCMBICIHBAHUN MEXaHH3MOB
NESITEIbHOCTH HEPBHOM CHUCTEMBI ChIrpalii paboThl ¢paniy3ckoro ¢umocodha u maremaruka P.
Jexapra. OH BHEpBbIE BBIABUHYJ NPUHIUI PEQPICKTOPHON JEATENBHOCTH opranusma. TepMuH
«pedraeKcy», KOTOPbIM celyac HMIMPOKO MOJB3YIOTCS, OBLI MPEAIOKEH 3HAUYUTENBHO MO3XKE YEIICKUM
¢uzuonorom U. IIpoxaskoit. Pegiekcom nazvieaemcs omeemuas peakyus OpeaHusma Ha CeHCOPHOe
6030eticmaue. Pedrekc ocymecTBusieTcs: uepe3 pegexkmopHyto nyry (IeNoYKky HEHpPOHOB) HEPBHOU
cuctembl. Hampumep, B OTBET Ha CTUMYJSILMIO KOXHM pyKa otaepruBaercs. Ha  s3bike
HEHPO(DU3HOIOTHH 3TO O3HAYAET, YTO B OTBET HAa CTUMYJISIIUIO BO30OYKAatoTcs adepeHTHbIe BOJIOKHA
OT KOXH, Jajee 3TO BO30yXKICHHE uepe3 3aJHHE KOPEHIKM CIMHHOTO MO3ra JIOCTHraeT
COOTBETCTBYIOIIUX MOTOHEHPOHOB (B MEPEIHUX POTax CEPOro BELIECTBA COMHHOIO MO3ra), U MO UX
aKCOHaM JIBUraTelibHas KOMaH/Aa JOCTUTAeT COOTBETCTBYIOIIMX MBIIIII.

BBenem HeKOTOpbIE BakHbIE ompeleiaeHusl. MUHUManbHas Cuila pa3ipakeHus, KOTopasi BbI3bIBAET
TAHHBIA peduieKc, HA3bIBACTCS nopozom (WM TIOPOTOBBIM CTUMYJIOM) JaHHOTO peduiekca. Beskuit
pediiekc HMeeT peyenmueHoe nojae, T. €. COBOKYIMHOCTb PEIENTOPOB, pPa3Apa)KeHHE KOTOPBIX
BbI3bIBAET PEQUIEKC C HAMMEHBIINM ITOPOTOM.

[Tpu m3ydeHun NBIKEHUI MPUXOAUTCS PACUICHATH CIOXKHBIA peIeKTOPHBIA aKT Ha OTAENbHBIC
OTHOCHUTEIIbHO NpocThie pediekcsl. BMecTe ¢ TeM cienyeTr MOMHHUTb, YTO B €CTECTBEHHBIX YCIOBUSX
OTJENBHBIA peduieKc BBICTYNAET TOJBKO Kak 3JEMEHT CI0XHOH JesrensHocTH. Ilpocreiimmmu
pedrekcamu, KOTOpbIE MOKHO JIETKO HaOIIOATh, ABJISIIOTCS ceubamenvuulil U paseubamenvusii. 1lon
crubaHueM cieqyeT IMOHMMAaTh YMEHBIIEHHE yIJla JIaHHOTO CyCcTaBa, a IoJl pa3ru0aHHeM ero
yBenuueHnue. CruOatenbHble pediaekchl I[IUPOKO MPEJICTaBICHbl B JABM)KCHMUSX  YEJIOBEKA.
XapaKTepHbIM JUISL 3TUX peQIIeKCOB sIBJIseTCs O0JblIas cuila, KOTOPYIO OHU MOTYT pa3BUBaTh. BmecTe
C TeM OHHU OblcTpo yTromusitoTcs. PasruOatenbHble pegiekchl TakKe LIMPOKO MPEICTABIEHBI B
JIBUKEHHSIX 4YeloBeka. Hampumep, kK HUM OTHOCATCS pedeKChl MOAAEPKAaHUS BEPTUKAIBHOM MO3BI.
Ot pediekchl B OTIMYME OT Cru0aTeNbHBIX 3HAYUTEIBHO 0o0Jiee YCTOWYMBBI K YTOMJICHHMIO.
JleicTBUTENEHO, MBI MOKEM JOJT0 XOJUTh U CTOSITh, HO JUISl BBITIOJHEHHS JJIUTENBHOU paboTHhl,
HanpuMep MOJHMMAHUS pPYKOW TUpH, HaU (U3MYECKHE BO3MOXHOCTH 3HAUUTENIBHO OoJee
OTPaHUYEHBI.

YHuBepcalbHbI NPUHIUI PEPIEKTOPHON NEATENbHOCTH CIMHHOTO MO3ra IOJY4YMJl Ha3BaHUE
0bwezo0 KoHeuHo2o nymu. Jleno B TOM, YTO COOTHOILIEHHE KOJIMYECTBa BOJIOKOH B addepeHTHBIX
(3amHuX Kopemkax) ¥ d(QQepeHTHBIX (MEepeaHNX KOpPEIIKax) MyTAX CIHHHOTO MO3Ta COCTaBIIsET
npumepHo 5:1. Y. llleppuHrron (Belaaromuiics anrnmuidckuit ¢pusuonor, copemeHuuk U. I1. ITaBnosa)
00pa3HO CpaBHUBAJ 3TOT MPHUHLHUII C BOPOHKOH (BopoHKa llleppuHrTOHa), MIMPOKYIO YacTh KOTOPOMl
cocTaBysAlOT ad(depeHTHbIe MYTH 3aJHUX KOPEUIKOB, a Y3Kyl0 3(pdepeHTHble NyTH NepeaHux
KOPELIKOB CIHUHHOTO Mo3ra. HyXHO NOMHHUTH, YTO OOLIMH KOHEYHBI NyTh, SBISAACH IPHU
OCYILIECTBICHUH PE(ICKTOPHON IEsITEeIbHOCTH CIIMHHOTO MO3ra ()yHKIMOHAJIbHBIM 00pa3oBaHUEM,
4acTO OKas3bIBaeTcs CIOXKHbIM. Hepenko TeppuTopusi KOHEYHOTO MYTH OJHOro pedriekca
NEePEeKPBIBACTCA C TEPPUTOPUEH KOHEUHOro MyTH JApyroro peduekca. Jpyrumu ciioBamH, pas3Hble
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pedekcsl MOTYT COpPEBHOBAThHCS 3a 3aHATHE KOHEYHOTO MYTH. DTO MOXKHO INPOWJUTIOCTPUPOBATH
TakuM npumepoM. [IpencraBum cebe, uTo cobaka yberaeT OT OMacHOCTH U €€ B 3TO BPEMS KycaeT
6moxa. B nanHoMm mpuMmepe 3a OOIIMiIi KOHEUHBIA MyTh - MBIIILBI 33JHEH JIambl - COPEBHYIOTCS Ba
pedrnekca: oauH-4ecaTeNbHBIA, a Apyrod - pediekc xoapObi-Oera. B ogHM MOMEHTBI MOXKET
NepecuInBaTh YecaTelbHbIN pedieke, U codaka OCTaHABIMBACTCS M HAYMHAET YecaThbCs, HO 3aTeM
BHOBbB BEPX MOXKET B3ATh pediiekc Xoap0bI-0era, u codaka BO30OHOBUT OerT.

Kak yxe yka3pIBaJIOCh, IPU OCYIIECTBICHUH PE(PICKTOPHON NEATETBHOCTH OTNENbHbIE pedIeKch
CIIMHHOTO MO3Ta B3aMMOJEHMCTBYIOT JIpYTr C APYyrom, o0pasys (GyHKIUMOHaNbHbIE cUCTeMbl. OIUH U3
CaMbIX BaKHBIX AJIEMEHTOB (YHKIHMOHAJIBHOW CUCTEMBI - obpammuas aggepenmayus, Onaromaps
KOTOpOU HEpBHBIC LIEHTPHl KaK Obl OLIEHUBAIOT, KaK BBIMOJHIETCS PEaKIs, U MOT'YT BHECTH B Hee
HE00X0/MMBbIe KOPPEKTHBBL. HEKOTOphle KOHKpPETHBIE MEXaHHW3Mbl 0OpaTHOH addepeHTanuu OymyT
PaccMOTpPEHBI HIKE.

CnyHHON MO3r

JpuraTeneHbIH HMITYABC
CTUMYAHPYET MBELILLY

Boabyxnaenye or
MBILIEYHOTO peuenTopa

Puc. 5.3 Koneunbi#i peduiekc.

OauH W3 Takux TPUMEPOB - peghiexc Ha pacmsadxicenue. llpuMepoM Takoro peduekca MOXKET
CITY)XUTh KOJICHHBIA peQIieKC, KOTOPHIA BO3HUKAET TMPHU JIETKOM YAape MO CYXOKHJIMIO MBIIIIHI B
noJIKoJIeHHOH yamedke (puc. 5.3). Peduekc Ha pacTshkeHHe IpeoTBpaIIaeT Ype3MEPHOE PACTIKEHUE
MBIIIIIBI, KOTOpasi Kak Obl CONMPOTHUBISETCS PACTATHBAHUIO. JTOT pedeKC BO3ZHUKAET KaK OTBETHAS
pEaKIusi MBIIIIBI HA CTUMYJIISIHUIO €€ PEIENTOPOB, TOITOMY €T0 YaCTO 0003HAYAIOT KaK COOCMEeH bl
pedhnexc mviuiyol.

W3BecTHbl ABa BuAa pedrexkca Ha pacTsbKeHHe: TOHUYECKHM (MEUICHHBIN) U (a3udecKuii
(ObIcTpBIi). [nst pa3geneHust STUX JBYX THUIOB pedIeKCOB MPUMEHSIOT JIBa CIOCO0A pacTSITUBaHUS
MBIIIIBI: MEJJICHHOE pACTATHBAaHHE MBIIIIBI BBI3BIBAET TOHHUYECKUN peQieKC Ha pacTsKeHHe,
owicTpoe - (hazudeckuii pediekc. [Ipumepamu dazudeckux pedieKCoB Ha pacTsHKEHUE MOTYT CITY>KUTh
KOJIGHHBI U axmwiioB), (IeKC BBI3BIBAIOT JIETKUM yAapOM MO axXWUIOBY CYXOXHIIHUIO).
Jloka3aTesnbCTBOM TOTO, YTO 3TU pedIeKChl OCYILIECTBISIOTCS 3@ CYET aKTUBALMU PELENTOPOB TOJIBKO
CaMHUX MBIIII, & HE CYXOXWIMM WMJIM CyCTaBOB, MOXKET CIYKUTb HUX COXpPAaHEHUE MpPHU aHECTE3Un
cyctaBHOW cymku. [IpummepoMm ToHMUYeckoro pediexca Ha PacTsHKEHHE MOXKET OBITh COOCTBEHHBIN
pedIieKC UKPOHOKHOW MBIIIIBL. DTO OJHA U3 TIaBHBIX MBI, OJaroaapsi KOTOpOH MOAIep:KUBAETCS
BEpPTUKAJIbHAS 11032 YETIOBEKA.

QDu3uonozua onopro-oeuzamenvnozo annapama. 1103HakOMUMCS ¢ HEKOTOPBIMHU INPUHIUIIAMU
NeATeTbHOCTH MbI Hamero Tena. C  (QyHKIMOHAIBHOM TOYKHM 3pPEHHUS MBIIIA COCTOUT U3
JIBUTATENBbHBIX €MUHUI. /[eucamenvras eOouHuya - 1TO TPyNNa MBIIMIEYHBIX BOJOKOH, KOTOPBIE
WHHEPBUPYIOTCS OJTHUM MOTOHEUPOHOM H MOATOMY (DYHKITMOHUPYIOT KaK €IMHOE I€JI0€ 110 TPUHITUITY
«BCE W HUYET0» (BO30yKaaeTcst uiu He Bo30yxkaaercs). CpeHee KOTUIECTBO MBIIICUYHBIX BOJIOKOH,
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NPUXOJSIIUXCA Ha OJHY JIBUTATENbHYIO €JUHMILY, BapbUpPYyeT B Pa3HBIX MBIIAX OT 4-6 BOJIOKOH,
YYaCTBYIOIIMX B TOHKUX JBIKCHUSIX (Hampumep, riazofBuraTenbHas mbiiia), 70 2000 - y Gonbmux
MBIIII, HAXOJSALIMXCS B MOCTOSSHHOM TOHHMYECKOM COKpAIEHUH (HampuMep, UKPOHO)KHAs MBIIIILIA).
Tepputopus IBUTaTEIHLHON €IMHUIBI HA MOTIEPEYHOM cpe3e OJM3Ka K Kpyry, U, Kak IpaBUio, OJHY U
Ty XK€ TEPPUTOPUIO 3aHUMAIOT 2-3 JABHUraTelbHbIC €JUHMLBI. JIpyrUMH CIOBaMH, UMEET MECTO
MEPEKPBHITHE OTAETbHBIX TEPPUTOPUIA, 3aHUMAEMBIX JABUTATEIbHBIMU €IUHULIAMU. B CBSI3U ¢ TeM uToO
KaKaasi JBUraTeabHas €QUHMIIA COKpallaeTcs IO NPUHLUIY «BCE WIM HHYEro», Takas CTPYKTypa
MBIIIIB 00ECIeYNBaAET TJIaJKOCTh €€ COKpalleHHs B YCJIOBMSIX, KOTJa OTIENbHbIC JBUTaTEJIbHbBIE
€AMHMLIBI pabdoTalOT B PEXHUME OJMHOYHBIX COKpamieHui. IlosTomy rpamanus cuiabl COKpaleHUs
LEJION MBIl OCYIIECTBIISETCS NPEUMYIIECTBEHHO 32 CUET BOBJICYCHHS B JEATEIHLHOCTH HOBBIX
JBUTATENIbHBIX ~ €JUHUL. B  eCTECTBEHHBIX YCIOBHUAX  «TJAJKOCTb»  COKPALICHHUS  MBIIIIIBI
o0ecreunBaeTcs aCHHXPOHHOCTHIO Pa0OTHI Pa3HbIX IBUTATENbHBIX €AUHULL.

B mblmmax yenoBeka, a Takke JPYTHX MIIEKONMTAIOLIUX €CTh JIBa TUIA JABUIATEIbHBIX €IUHULL -
ObICTpbIE W  MEJUICHHbIE. bBbICTpble JBUTaTeNbHbIE EIUHULBI UHHEPBUPYIOTCA  KPYIHBIMU
MOTOHEHPOHAMH U MOTYT pa3BUBATh OOJBIIYIO CHIIy, HO OBICTPO YTOMIIAIOTCA. B oTiimume oT HHUX
Me/JICHHBIE IBUTaTEJIbHbIC €AMHUIIBI HHHEPBUPYIOTCS MEJIKUMU MOTOHEWPOHAMHU U MOTYT JITUTENBHO
NOJ/ICP)KUBATh AKTMBHOCTh TOHMUYECKOTO Tuma. Hamuywe ABYX THUIOB JBUTATENBHBIX CIUHMIL -
OBICTPBIX (pa3UUYECKUX U MEIJICHHBIX TOHUYECKUX-SABIISETCS MPUCIIOCOOICHIUEM MBIIIIBI JUIsl pabOThI B
IIMPOKOM JIMANa30HE CUIIOBBIX HATPY30K.

MBIIIIBI MIEKOMUTAIOIIUX )KUBOTHBIX XOPOIIO MPUCIIOCOOICHBI AJIs BHITOTHEHUS CBOUX (DYHKITUI.
M3BecTHO, YTO MaKCHUMaJbHOE HANPSDKEHUE IPU TETAaHYCE MBIIINA Pa3BUBAET TOJBKO IPU CBOEH
«HOPMAJILHOM» JUIMHE, T. €. MPH TOH, KOTOPYID OHAa HMMEET B COCTOSHUU IOKOS B OpraHH3MeE.
CrneuuanbHble UCCIEIOBAHUS TOKA3add, YTO ATH ONTHUMAJbHBIE YCIOBHUS JJISi COKPALIECHMS MBbIIIIIBI
(pa3BUTHS MaKCUMaJbHOW CHJIBI) COOTBETCTBYIOT M (DU3MOJOTHYECKOMY IHAMa30Hy [BUKEHUS B
cycraBe. Ha puc. 5.4 npuBeneHa kpuBasi JJIMHA-HANPsHKEHUE KaMOall0-BUIHOW MBIIIIIBI, TIOJTYYCHHAS
IIPU U30METPUUYECKOM COKpallleHuu. BuaHo, 4TO KpuBas TETAHUYECKOTO HAIMPSHKEHUS MBIIIIBI UMEET
OosbIIOE IUIATO, OXBAaThIBAIOIIEE JMANa3oH OKoJo 12 MM. DTO KMMeeT BaXXHOE 3HAUYEHUE IpU
JUIMTETIbHBIX peduieKcax MO3bl: MPOEKIHs IJIaTo Ha OCh a0CIHMCC MPUMEPHO COBIAJAET C OTPE3KOM,
BBIICJICHHBIM JKUPHOW JIMHUEH, KOTOpas COOTBETCTBYET JMANa30Hy BO3MOXKHBIX IIOJIOKEHUI
TOJICHOCTOMTHOTO CYCTaBa y HWHTAKTHOW KOIIKM OT MAaKCHUMAallbHO Pa30THYTOrO /0 MaKCHUMAallbHO
COTHYTOTO.

1200

1000

HanpaxeHne NpH
TeTaHyce, I

800
300 B
_ 1 L T j —— ]
4 8 12 16 20 24
Anuna, MM

Puc. 5.4. Kpupas JIHHA-HAOPAXKeHKe 1A TeTaHyca MeAIeHHON MBIIUL (m.
soleus) KOWKH,

BepTHxanbHble THHHA Ha KPYXKKaX YKA3BIBAOT oIInOKY HaMepernd. Crpen-
X0l Ha ocH afclHcc oTMedeHa ATWHA MBIIULE], TIPH KoTopo#l cTona obpa-
3yeT NpAMOIL YTOJI ¢ ToJieHEIO.

CymiecTByeT  3aBUCHUMOCTh ~ MEXKJy  XapaKTepUCTUKaMW  JBUTAaT€IbHOW  €QUHULBI U
XapaKTEepUCTUKAMU COOTBETCTBYIOLLETO MOTOHEHpoHa. Tak, HU3KOMOPOrOBbIE MaJEHbKHE (AUAMETP
coMbl 10 20 MKM) MOTOHEWPOHBI C HHU3KOM CKOPOCTBHIO MPOBEAEHUS IO aKCOHAM B PEQIIEKTOPHBIX
peaknuax BeayT ceOsi Kak TOHWYECKHE U MHHEPBUPYIOT MeUICHHbIE ABUTaTeNbHbIE €IMHUIIBI, KOTOPbIE
pa3BUBAIOT HEOOJNBIIYIO CHIIy, HO YCTOWYHMBBI K YTOMJIEHMIO U MO3TOMY CIOCOOHBI K JJIUTEIbHON
pabote. BricokomoporoBele Oonbiue (auamerp combl 50-70 MKM) MOTOHEHPOHBI C BBICOKOU
CKOPOCTBIO TMPOBEACHUS MO aKCOHY BeIyT ceOsi B pedIEKTOPHBIX peakUMsIX Kak (a3udeckue u
UHHEPBUPYIOT OBICTpBIE JBUTaTeNbHbIE equHMIBL. Cuia, pa3BuBaeMas OBICTPHIMU JIBUTATEIbHBIMU

65



€IMHUIIAMH, OTHOCHTEJBHO BEJHMKAa, HO OHHM XYK€ IMPHUCIOCOOJIEHBl K JUIMTENBbHOW paboTe. OTH
SKCHEPUMEHTAJbHBIC JaHHbIE MO3BOJIJIM BBICKA3aTh THUIOTE3y, UYTO B YCIOBHUAX Ju(Qy3HON
AaKTUBALlUM MOTOHEHWPOHOB, WHHEPBHUPYIOIIMX JaHHYIO MBbIIIIY W3 BBIMIEIEKAIIMX MO3TOBBIX
CTPYKTYp, OpTaHU3YIOIlas pojb B BO30YXKICHUM MBIIIIbl MPUHAUICKHUT IOPOraM OTAEIbHBIX
MOTOHEHPOHOB. OTH TOPOTH ONPEACISAIOTCS MOP(GOIOTHUYECKUMH pa3MepaMud  MOTOHEHPOHOB
(mpyHLMI pa3Mepa): MaJeHbKHE HEHpOHbI MMEIOT HU3KUM, a Ooibline - Oosiee BBICOKMH IOpOr
aKTUBalMU. biaronmaps 3TOMy HpUHIUIY OOECIIEYMBACTCS aBTOMATHYECKUN BBIOOP aKTHBUPYEMBIX
JIBUTATEIbHBIX CIMHULl B YCJIOBHAX TOW WJIA WHOW IBUIaTEIbHOW 3ajauyd. BHavanme BKIIOYAIOTCS
MeIJICHHbIE TOHWYECKHE MBIIIIIBI, a 3aTeM Ha UX (POHE COKpaLIaoTCs OBICTPhIC (Pa3UYeCKHUE MBIIIIIIBI.

Kpome nBUTraTenpHBIX MBIIIEYHBIX BOJIOKOH, B MBILIIE COAEPXKATCA TAKKE€ MHOTOUYUCIICHHBIE
penentopsl. OHU COCTaBISIOT JIBE TPYIIBL: MBILIEUYHbIE PELENTOPHl (TaK Ha3bIBAEMbIE MBIILICUHBIC
BEepeTeHa) M peuentopbl CyxXoXwinid. OcoOeHHO O00JbIIOE KOJIWYECTBO MBIIIEUHBIX BEpPETEH
HaXOJUTCS B MbILIIAX, BBINOJHAIOIIMX TOHKME JBWKeHUs. Hampumep, B Mblllax MEpPEIHUX Jiall
komku Haxoautcs 50-100 BepereH Ha 1 r MbIIe4HOM Macchl. MBIIIIEYHBIE BEPETEHA UMEIOT TaKKe
MOTOpHOE yIpaBlieHHe, OJaronaps KOTOPOMY UX UyBCTBHTEIBHOCTh MOXKET 3a[aBaThCs U3 CIIMHHOTO
Mo3ra. [lonoxeHne MbIIEYHOTO BEPETEHa OTHOCUTENBHO MBIIIEYHOIO BOJIOKHA ITOKa3aHO Ha puc. 5.5.
MpllieqyHOE BEpPETEHO B ILEJIOM MBILIIE 3aKPEIUIEHO MapajuleIbHO OTIEJIBHBIM JBUIATEIbHBIM
MBIIIECYHBIM BOJIOKHAM. MBIlIEUHbIE BEpETEHA IIEPENAOT B HEPBHBIE LIEHTPHl CUTHAJIBI O JJIMHE
MBILIIBI U1 O CKOPOCTH €€ u3MeHeHus. OOpaTuTe BHMMAaHUE, YTO MBIIIEYHbIE BEPETEHA B MBIIIIIE
pacrojokKeHbl IApaJUIEIbHO OCHOBHBIM MBIIIEYHBIM BOJIOKHaM. Ilpu cokpamieHuyu  MbIIIIsI
MBILLIEYHOE BEPETEHO pasrpyxaerca u nepecraer coobuiath B [{HC o nnuHe M M3MEHEHUUW IIMHBI
MbIIIIBL. YTOOBI 3TOr0 HE NPOMCXOJIWIO, MBIIIEYHbIE BEpPET€HAa HMEIOT CHEelHMaIbHOE MOTOPHOE
yIpaBjeHUE - OHU MOTYT aKTUBUPOBATHCS YEpPE3 aKCOHbI FTaMMa-MOTOHEHPOHOB.

B omimume OT 3TOro CyxXOKWIbHBIA PELENTOP HAXOAWUTCA B CYXOXWIMH, KOTOPBIM MbILIIA
Kpernutest K Koctu. [loaTromy pernienitop Tem GoJbiie Bo30y>KaaeTcsi, 4eM OOJbIasi CHJIa pacTSITUBACT
CYXOXKUJIHE.

Jpyrumu cinoBaMu, CyXOKUJIbHBIA PELIETITOP U3MEPSIET CUILY, C KOTOPOM MBILIIA TAHET CyXOKUIIHE.

Takum 00pa3oM, COCTOSIHME MBIIILBI KOHTPOJIUPYETCS JBYMsI TUIAMHU PELENTOPOB MBILIEYHBIMU
BEpPETEHaMU, NEpeJaloIMMU UHPOPMALIMIO O JUIMHE MBIl U CKOPOCTH U3MEHEHMS 3TOM JUIMHBI, U
CYXOKUJIbHBIM PELIENITOPOM, KOTOPBII CUTHAIM3UPYET O CUJIE MBILIEYHOTO COKPALICHHUS.

MoToHelpOoHBl NEPETHUX POrOB CEPOr0 BEIIECTBA CIIMHHOIO MO3ra OTAAIOT AKCOHBI, KOTOPbIE
VMHHEPBUPYIOT JBHUIaTelbHbIE MBI B 1mpenenax ceporo BemiecTBa 3TH  aKCOHBI  OTHAOT
BO3BpaTHbIE KoJulaTepasii (OTBETBJIEHHSA), KOTOpBIE 3aKaHYMBAIOTCS HA CIELMAIBHBIX KIIETKaxX
(knetkax PeHmioy); 3Tu mocnenHue, B CBOIO oYepeib, 3aKaHUYMBAIOTCS HA MOTOHEHPOHAX TOPMO3HBIMU
cuHancamu. Takum 00pa3oM, MOTOHEWPOHBI HAXONATCSA MOJ BIMSHHUEM OTpHUIATEIbLHOW OOpaTHOM
cBsi3u. brnaronaps sToi cBA3M YacToTa MOTOHEHpPOHa 00BIYHO ObIBaeT B npeaenax 10-15 nmn/c. Cuia,
pa3BHBaeMasi MBIIILEH, ONpEeAeNseTcss KOJIMYECTBOM BKJIIOYEHHBIX B JESATENbHOCTb JIBUTaTENIbHBIX
eauHul. B paboratoriell Mplle akTUBHBIE JABUraTeIbHbIC €IWHUIBI TOCTOSIHHO MEHSIOTCS, U 3TUM
JIOCTUTAETCS MJIaBHOCTh COKPAILEHHUS BCEH MBIIIIIBI U YBEIMUEHUE €€ paboTOCIIOCOOHOCTH.
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Bo3tyxaeHHe
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CoxpalteHne MBIIIIED
OTaeT peuentopa

Coxpaluesne MBIILILI

Puc. 5.5, CxeMa B3aMMOOTHOLIEHHRA COKPALICHMSA MBIIIE M peakUHH MbI-
WEYHOTD BEPETEHA.

CneBa — pacTAXeHMe MBILIEYHOTO BONOKHA € NAPATNENBHO 3AKperUieH-
HBIM MBILIEYHBIM BEPETEHOM (A); ¢MpaBa — MEXaHOIPAMMB! PACTHXEHHA
MBILUEYHOTO BOJOKHA W MMITYABLCAHKN B PELENTOPE MEIHEYHOTO BEPETEHA.
IMpy yKopoueHHH (COKpPALIEHWH) MBILIEYHOTO BONOKMA NMPOHCXORHT pa3-
TPY3Ka MBIEYHOTO BépeTeHa (B, ciepa) u nmpekpatlieHHe HMIYILCALKH
B COOTRETCTBYIOLUEM pelienTope. 11 NpeaoTBpallieHRA pasrpy3KH MBILley-
HOTO BEPETEHA AKTNBHpYeTCA ramma-moToHefipod (B). Braromapa sTomy
CNUHHOR MOIT NPOAOKAST MOAYYAThH HHGOPMALUIO O ANMHE MEILILEL
I — mlieynoe BOAOKHO; 2 — MEINIEYHOE BEPETEHO; 3 — CTHMYAALHA
ANbha-MOTOHEHPOHA; 4 — CTUMYNALMA raMMa-MoTOHENpPOHa,

UYro Oyzner, eciau OTKIIOYUTh TOPMO3HBbIE BIUSHUS Ha MOTOHEHpPOHBI depe3 KieTku Penioy?
W3BecTHO, HANIpUMeEp, YTO CTOJIOHAYHBIN TOKCHH OJIOKUPYET Nepeady TOPMO3HOIO BIMSIHUSA C KIETKU
Penmoy Ha moroHelpoH. OCHOBHBIM NPU3HAKOM CTOJIOHSIKA SIBIISIOTCS CYIOPOTH, TETAHYC MBIIILI.
MoxHO crenaTh BBIBOJI, YTO OTKJIIOUYEHHE HTOH OOpaTHOM CBSA3M MPUBOJIUT K HEKOHTPOIUPYEMOMY
BO30YXKICHUIO MOTOHEHpOHAa M HECAaHKIMOHHPOBAHHOMY COKpPAIIEHHUIO (Te€TaHycy) MbIIII. Takum
oOpa3om, Oyarogapsi akTUBHOCTH KJIETOK PeHIoy MMIynbcaliuss MOTOHEHMPOHOB MOJEPKUBAETCS B
ONTUMAJILHOM JHana3oHe, HE0OXOJUMOM IS YIIPABISEMOr0 COKPAIIEHUS! MBILIIIBI.

CyXOXWIbHbIE pelenTopbl (M3MEPUTENN CHIIbI) OKa3bIBAIOT HAa MOTOHEHPOHBI TOPMO3HOE
neiictBue. B kauecTBe npuMepa paccMOTpUM «pequieKCc CKIaJHOTO HOXKa», ONMCAHHBIN ellle B Hayalie
XX Beka BblIaromuMcst aHmmickuM ¢usnonorom Y. IleppuHrronom. OTOT peduiekc MposiBiIseTCs
cienyromumM oopaszoM. [Ipu pacTskeHHN MBIl BKIOYAeTCs, KaK ObIJIO ONMUCAHO BbIlIE, pediekc Ha
pacTspKeHue, NPUYEM MBILINA CONPOTUBIISIETCS 3TOMY pacTskeHUio. OIHAKO €Ciau NPOJOJIKUTH
pacTsAruBaTh MBIIIIY, OHAa HEOXHUJAHHO pacciabisercss (BCOIOMHUTE, KaK TPYAHO OBIBA€T OTKPHITH
Je3BUE CKJIAJHOTO HOXka, OTCI0J1a U Ha3BaHMe peduiekca). CrienuanbHble CCIIe0BAaHMS TOKA3alIH, YTO
B 3TOM cjyd4ae, T.e. NpPU TPEOJOJICHUU CONPOTHBICHUS MBILIIbI, MPOUCXOIUT BO3OYKICHHE
CYXOKUJIBHOTO PELENTOpa, BCIEACTBUE YETO TOPMO3SITCSI MOTOHEHPOHBI U BBI3BIBACTCS HEOKHUIAHHOE
pacciabaeHre MBIIIIIHI.
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Puc. 5.6. TlopnepXaHye BePTHKATLHON M03bI 4ETOBEKOM.

Cnesa — NPOCKUMA OeHTPA TAKECTH (TOUKA) HA INOLAAL OMODEL, & —
BEPTHKANBHAA COCTABRAIONIAR; § -— TOPU3OHTAABHAA COCTABAAIONIAA KO-
Hanyua NpoeKUWH [MEHTPa TAXECTH,

Ilo3a. ]IBweHUs, KOTOpBIE COBEPIIACT YEIOBEK, XapaKTEPH3YIOTCS OOIIMM CBOMCTBOM - OHH
BCErJa MPOUCXOAAT U3 OIpeneseHHOW mo3bl. CMEHa 103 OCYIIECTBIISETCS C MOMOIIBIO JBU)KCHUH.
Hwxe OymyTt 6omnee moapoOHO pacCMOTPEHBI OTAENbHBIE Pe(IeKChl YCTAHOBKU TEJIa, TOJIOBHI M TJ1a3 B
MPOCTPAHCTBE, KOTOPHIE HY>KHO PACLEHUBATH KAaK YAaCTHBIE CIy4au OTIAEIbHBIX 103. THIHYHBIM
IPUMEPOM TI03bI SABJISIETCS CTOSIHUE yesioBeka. OH coXpaHseT paBHOBeCHE Oiaroaapsi TOMy, 4TO LHEHTP
TSOKECTH HAXOIMTCS B Tpeesax IUIomanau omopsl (puc. 5.6). BepTukanbHas oCh Telna HMPOXOIUT
HECKOJIKO BIIEPEIH TOJIEHOCTOIHBIX M KOJIEHHBIX CYCTaBOB M HECKOJIBKO I103aJU Ta300€ApPCHHBIX.
HonnepmaHHe BepTHKaJIbHOﬁ IMO3bI ABJISACTCSA AaKTHBHBIM ITPOLIECCOM, HaA KOTOpBIﬁ BIUAKOT HE TOJIBKO
BHEIITHHE BO3MYIICHUS, HO U BO3MYIIIEHHS, CBSI3aHHBIC, HATIPUMED, C JTbIXaHHEM.

Oo6uwue npunyunsl ynpasneHus 0suxcenuamu. YTpasieHue apmwkeHusMu ocymmectsisiercs: [LITHC.
JlBurarenpHasi (YHKIHMSI Y€JIOBEKA JTOCTHIVIA HAWBBICIIETO PA3BUTHS B CBS3U C NPAMOXOXKICHUEM H
TPYAOBOW JesTeIbHOCThIO. [loaTOMYy B ympaBieHHe 3TOW (DYHKIMHM BKJIIOYEHBI TAK)KE BBICIIUE
LEHTPBI, BKJIKOYas KOpYy OOJIbIIMX HOJyIIapuil. DTO MpexJe BCEro OTHOCUTCS K MPOU3BOJIBHBIM
ABVKCHUAM-CIIOPTUBHBIM U pa60‘~II/IM ABWIKCHUAM, pCUU U T. .

OueHb BaXHBIM OHMOMEXaHMYECKHMM CBOMCTBOM OIIOPHO-JIBUTATEIBHOIO amnmnapara oOpraHu3Ma
JKUBOTHBIX M YEJIOBEKA SIBIISIETCS HAJIMYUME€ B CKeJleTe OOJBIIOro 4Yucia CTENeHeld CBOOOJbl. OTO
HPOUCXOIUT BCIIEACTBAE MHOTO3BEHHOCTH CKEJIETa, a TAK)KE JABYX - U TPEXOCHOCTH MHOTHX CYCTaBOB.
C omHOW CTOPOHBI, MHOTO3BEHHOCTh CKelleTa OoOecreduBaeT OONBIIYI0 CBOOOMY ABIDKEHHMA, HO C
JPYTro# - CHJIBbHO 3aTPYyIHSET YIpPaBICHUE TaKOH CIOXKHOM CHUCTEeMOW. B Ka)K1oM KOHKPETHOM cirydae
UCIOJIb3YIOTCSl TOJIBKO HeKoTopble JBHKeHHs, HO [I{HC mocTosIHHO KOHTpOJMpyeT (OrpaHUyYMBAET)
OCTaJIbHBIE, YTO COOOIIAET JBMXKEHUIO ycToHunBOCTh. Hapymenue stoit pynkuuu [ITHC npuBoaur k
XapaKTCPHBIM TaTOJIOTHYCCKUM U3MCHCHUAM I[BI/I)KGHI/If/'I, IMPUMCPBI KOTOPBIX 6YILYT IMPUBCACHBI HMXKEC
(MO3KEUKOBBIE HAPYIIEHHUs, HAPYIICHNUS, CBSI3aHHbIE C MTATOJIOTUEH cTpUaTyma, U Ip.).

Puc. 5.7. Xonrba (00BACHEHHE B TEKCTE).

CymecTBYyIOT JBa TUNA KOPPEKLUMH ABMKEHHWH: MpPHU MOMOIIM OOpAaTHBIX CBs3€Hl M Ha OCHOBE
nporpaMMmel. [lepBelli THUI KOppeKLUH, Kak IMPaBHIJIO, BBIMOJHSAETCS NPU MEUICHHBIX IBM)KEHHUSX,
TOT/Ia KaK BTOPOM MpH - OBICTpBIX. [IpuMepamMu OBICTPBIX JBHKEHUH MOTYT CIYXHUTh Me4aTaHHe Ha
MalIMHKe, KUJaHUEe Ms4a, ABM)KEHUS TJja3 B opOuTax M 1p. B Koppekuuu ABUKEHUH aKTUBHO
Y4acTBYIOT HE TOJIBKO MBILIEUHBIE, CYCTaBHBIE, CYXOKUJIbHBIE U IPYIHe PELENTOPbl TAKOTO TUIA, HO
TaK)Ke 3peHHe, CIIyX, BECTUOYIISIPHBI anmapar.

VYyacTie MBI B KOHKPETHOM JIBM)KEHHHM BecbMa MHOrooOpasHo. OnHako B (yHKUIHMOHAIBHOM
OTHOUIEHUU B KOHKPETHOM J[BUTATEIHLHOM aKTE BBIJIEISIIOT OCHOBHYIO MBIIIIY (OCHOBHOMW JIBUTaTelb),
BCIIOMOTATeNbHbIE MBIIIIBI U CTAOMIN3aTOPBl (MBILIIBI, (PUKCUPYIOLINE CYCTaBbl, HO HANPsAMYIO HE
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y4YacTBYIOUIME B JABIDKEHHH). PaccMOTpuM peanu3alMio pacCMOTPEHHBIX OOIIMX MPUHIMUIIOB Ha
puMepe XOAbOBbI.

Xoovba sBAsiercss OObIYHONW (OPMOH JTOKOMOIMM 4YEJIOBEKa M OTHOCUTCS K LUKIMYECKUM
JIBUTATEIBHBIM aKTaM. BeImensior ciemyroniue nepuoasl Xoab0sl (puc. 5.7). JIByXONMOpHBINA MEpHO
(1), korma oGe HOTM CTOSIT Ha OMOpPe: OJHOONOPHBIIM MEePHOJ - 71 MPaBoii HOTH (2) 1 epeHocHbIH (3)
-n71s1 ieBoi. CHOBa ABYXOMOPHBIN (4) M 3aTeM OJTHOOTOPHBIN (5) mist 1eBoit Horu. Bo Bpemst onopHoi
(a3pl TPOMCXOJUT TEepeKaThIBAHUE CTOIMBI C MATKM Ha HOCOK. B OMOpPHBIX CTaaMsAX BBIIEISIOT
NEepeHUI U 3aJHUI TOJYKHU: MEPBBIA - MPU MEPEHOCE HArpy3KH Ha OMOPHYKO HOTY, BTOPOW - MpHU
OTTAJIKMBAHUU HOTH OT OMOpbl. B X01p0e y4acTBYIOT MBIIIIBI CTOIBI, TOJCHHU, Oelpa M Ta30BOTO
nosica.

Heupogusuonozuueckue MexXanu3mol JIOKOMOuuuU. I'maBHBIM 3JIEMEHTOM
HEHPO(DU3HOIOTHUECKOTO MEXaHW3Ma  SIBISIOTCS  IICHTpPaJbHBIE TI'EHEPaTOpbl  JIBUKEHUH. VY
II0O3BOHOYHBIX >KMBOTHBIX OHM HaXOJATCS B CIIMHHOM MO3I€ U 3a/al0T XapaKTep COKPAILEHMs MBbIIIIIL
KOHEYHOCTH, IIOSICOB KOHEYHOCTEW WJIM COOTBETCTBYIOIIMX CETMEHTOB Tela. LleHTpanbHbIi reHepaTop
- 3T0 (YHKIHMOHAJIBHOE MOHATHE. Y IMO3BOHOYHBIX JKUBOTHBIX B COCTAaB LIEHTPAIBHOTO I'e€HEpaTropa
BXOJIAT HEHPOHBI HECKOJBKHX CErMEHTOB CIIMHHOTO MO3ra; 3P QEKTOPHBIMU HEHMpPOHAMH SIBISIOTCS
MOTOHEWUpOHBI. [lox akTuBammel reHepaTopa IMOHMMAKOT IEPEBOJ €ro M3 COCTOSAHUS IIOKOS B
COCTOSIHME€ AKTUBHOCTU. JTO OCYLIECTBIISIETCS CUCTEMON KOMaHJHBIX HEUPOHOB, PACIIOJIOKEHHBIX Ha
Pa3HbIX YPOBHSIX HEPBHOM CHCTEMbl. AKTUBHMPYIOIIWE CHUTHAJIBI MPEACTaBISIIOT cOO0N TOHMYECKUMN
MOTOK UMITYJIbCOB, UHTEHCUBHOCTh KOTOPOT'O U OIPEAECIIAET YPOBEHb AKTUBHOCTH I'€HEPATOpa.

B ocHOBe KOOpAMHALMM JIBUKEHWA KOHEYHOCTEM M YacTel Tejla NpU JOKOMOLHMH JIEKUT
B3aUMOJICHCTBUE PA3IUYHBIX LEHTPAIbHBIX TI'€HEPATOPOB. DTO B3aMMOJEHUCTBHE OCYLIECTBISETCS
CHEHAJIbHBIMU KOOPAMHUPYIOIUMHU HeiipoHamu. HecMoTpss Ha TO, 4TO LEHTpalbHBIH TI'€HEPATOP
MOKET paboTaTb aBTOHOMHO, Y HWHTaKTHOTO >KMBOTHOTO OH TOJBEP)KEH MOIIHOMY BIIUSHUIO
nepudepudecknx addepenroB. bmarogaps SToOMy B peanbHBIX YCIOBHSIX paboTa TeHepaTopa
aZlanTUpPYeT JIOKOMOILMIO K MEHSIOIUMCS yciioBUsIM. KpoMe 3Toro, cynpacnuHaabHble HEHTPhI TaKKe
OKa3bIBAIOT BO3/EICTBHE Ha pabOTy LEHTPAJbHOIO TeHeparopa. braromaps Takomy ycTpoHCTBY
CHUCTEMa YOpaBIIEHUS JIOKOMOIIMEH Yy JKMBOTHBIX CouYeTaeT B ce0e NPUHLUI HPOrPaMMHOTO
yIpaBJeHUS C YIPABICHUEM I10 NPUHIUIY OOpPAaTHOMN CBsI3U, IPU 3TOM OOpaTHBIE CBSI3U OXBATHIBAIOT
BCE MEpPapXUUECKUE YPOBHHU.

CeTb KOpPOTKOAKCOHHBIX HHTEPHEHPOHOB, KOTOpbIE, KaK MPEANOJaraloT, M COCTaBIISIIOT
JIOKOMOTOPHBIM TE€HepaTop, JIOKAJU30BaHA B JIATEPAIbHBIX YYacTKaxX CEpOro BEHIECTBA CIIMHHOIO
Mo3ra. bnaronapss akTMBHOCTM KOPOTKOAKCOHHBIX HEWPOHOB OTAENIbHBIE CETMEHThl CHMHAJIBHOIO
reHepaTropa MOr'yT OObEJUHATBCA U paboTaTh Kak 1enoe. ['eHepaTop 0JHOW KOHEUYHOCTH COCTOUT W3
JIBYX TOJYLIEHTPOB (CrubaTeNbHOTO M pa3ru0aTebHOI0), KOTOPhIE B3aMMOAECHCTBYIOT PELUIIPOKHO.
Bo3moxHO, aBTOMaru3m paboOThl JIOKOMOTOPHOTO IIeHTpa oOecneunBaeTcs HEHpoHaMu ¢
nelicMEeKepHBIMU CBOMCTBaMHU (CIIOCOOHBI K CAMOBO30YKACHHUIO).

HccnenoBanust Ha JKMBOTHBIX IIOKa3ajiM, 4YTO MEXKJYy KOHEYHOCTSMH OJHOro Iosica
(rOMOJIOTMYHBIMH) 1 00€MMHU KOHEYHOCTSIMU OJHOM CTOPOHBI Tela (roMojaTepalbHbBIMU) IPU Pa3HbIX
MOXOJIKaX PEaTU3YyIOTCsl TOJBKO JIBE€ NMPOrpaMMbl B3aUMOJCHCTBUA: MpoTHBOGa3Has U cHH(pa3Has.
[lepexox OT OAHOTO THINA B3AaUMOACWUCTBUS K JIPYrOMy TIPOUCXOAWT Ha TMPOTSHKEHUH -2
JOKOMOTOPHBIX LUKJIOB. PaznuuyHble KOMOMHALMM TPOrpaMM, IO-BUAMMOMY, JI€KaT B OCHOBE
pPa3IUYHBIX THUIOB MOXOJ0K. HekoTopwle skcneprMeHTalbHble HAOMIOACHMS Ha JKUBOTHBIX JAIOT
OCHOBaHHUE II0JIaraTh, 4TO IIPH JIOKOMOLIMM T'€HEPATOpbl 3aJHMX KOHEYHOCTEH IOMHHHUPYIOT, UM
npucyiia Oonblllasg CTENEeHb aBTOMAaTU3Ma; B OTCYTCTBHE JIOKOMOIIMM OHM TOHMYECKH TOPMO3ST
LIEHTPHI IEPEAHUX KOHEUHOCTEH.

Y Bcex TMO3BOHOYHBIX JKMBOTHBIX (OT pbl0 10 MNpUMaToB) OOHApPYKEHbI O00JIACTH MO3Ta,
IIEKTpUYECKasi CTUMYJISUS KOTOPBIX BBI3BIBAET JIOKOMOLIMIO. Y CUJIEHUE CTUMYJISLIMM JIOKOMOTOPHOM
00J1acTH COMPOBOXKIAETCS 0o0Jiee DHEPTUYHOM JIOKOMOIMEH. YCTaHOBIEHO, YTO IS YCHEITHOM
JIOKOMOLIMM HEOOXOJMMa COXPaHHOCTh JIaTepaJIbHOM W BEHTpoJIaTepasibHOM oOjacTell CIIMHHOTO
Mo3ra.

Y KOUIKM B TOJIOBHOM MO3[€ OINHKCaHbBl TPH JIOKOMOTOpHBIE 0OJacTH: Me3dHIedanndeckas,
rUNoTajaMuueckas M JIOKOMOTOpHAas TMOJIOCKU. Me3sHiedaninyeckas JOKOMOTOpHas 00y1acTh
3aHMMAeT JIOBOJIBHO MHPOTSDKEHHYIO 00J7acTh B JIOPCATBHOM OTJEJ€ TMOKPBIIIKH CPEAHEro MO3ra.
['unortanaMuyeckasi JIOKOMOTOpHas o00JacTh paclojioXeHa OwiarepaibHO HaJl MaMHUISIPHBIMU
TeJlaMd  Trunoranamyca. JIOKOMOTOpHas TOJOCKAa TPOCTUPAETCS OT  Me3dHUehaIndecKoi
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JIOKOMOTOpPHOU 00JacTu, najnee MPOXOAUT yepe3 MOCT (BEHTpojaTepajbHee IBUTaTEeIbHOIO sapa
TPOMHUYHOI'O HEPBA) M MPOJOJTrOBaThI MO3T (BEHTpoOIaTepaibHee CIMHAIBHOIO SApa TPOMHUYHOTO
HepBa). Jlanee 3Ta MojgocKa CyCKaeTcsl B CIMHHOW MO3T, U IO HEW MPOUCXOUT MOJMCUHANTUYECKOE
pacrpocTpaHeHHe BO30YXJIEHHs B KayJaJbHOM HampaBieHuu. [lo MHeHMIO wuccienoBarenei,
Me3dHIedaTuecKkas MoJIoCKa MPEACTaBIsIeT COOOW WHTETPATUBHBINA IIEHTP, HAXOMALIMHUCA MEXITY
POCTPAIBHBIMU OTAEJIaMHU MO3TOBOT'O CTBOJIA ¥ CHUHHBIM MO3TOM.

Pechnexcol ycmanosxku 2naz, 20106vt u mena ¢ npocmpancmee. PaznpaxutensiMu J1a0UPUHTHBIX
PELENTOPOB SABIIAIOTCA YIJIOBBIE M JIMHEWHBIE YCKOPEHHA. YTJIOBBIE YCKOPEHHUS BOCIPHHUMAIOTCS
NOJIYKPYKHBIMU KaHaJlaMH, a JIMHEHHBbIE - OTOJIMTOBBIMU OpraHaMu (Memoukamu). Mmmynbscanus,
nocrynaromnas or BecTuOyisipHbix peuentopos B IIHC, Bei3biBaeT BecTHOYIsipHBIE pedieKcsl Iueu,
TYJIOBUINIA, KOHEYHOCTEH ¥ TrJa3. BecTUOyIsIpHBIM ammapaT BHYTPEHHETO YyXa BMeECTE€ C
BECTUOYJISIPHBIMU SIPAMHU MO3IOBOTO CTBOJA OOecreduBaeT pedueKTOPHBbIH KOHTPOJb IOJOKEHHS
TYJIOBUILIA, TOJOBBl W TIJja3. AHATOMHUYECKON OCHOBOH 3TOr0 KOHTPOJSL SBISIOTCS CIEAYIOIINE
CHUCTEMBI: JaTepalibHbli  BECTHOYJOCHUHAIBHBIH IyTh, HAYMHAIOIMICI OT JIATEpaJbHOTO
BecTHOyIsipHOTO simpa ([eiirepca); MeauanbHbI BeCTHOYIOCIUHAIBHBINA MyTh, OSpyIIUil HAaYauIoO OT
MEIUaIbHOTO BECTUOYJIAPHOIO 5Apa; PETHKYIOCHMHAJIbHBIE IYTM W IyTh OT BEPXHEro
BecTUOYIsipHOTO siipa (bexTepeBa) Ha T1a30/IBUTATEIbHBIC MBIIIIIBL.

Pednekcsl, oOecnieunBaroiie COXpaHEHUE PAaBHOBECUS UM IOJIOKEHHE Tesla B IMPOCTPAHCTBE INPH
CIIOKOMHOM JIE’)KaHUU, CTOSHUU U CUACHUU B PA3JIMYHBIX MOJOXKEHUSIX, HA3bIBAIOTCS CMAmMuyecKumu
pegaexcamu (puc. 5.8). Pedrexcbl, npu MOMOIIM KOTOPBIX >KMBOTHOE HWIJIM YEJIOBEK COBEPILAET
AaKTUBHBIE M TIACCHBHBIE JBMKEHHS M KOTOpbIE€ YacCTMYHO KOMIIEHCUPYIOT TIOCJIEICTBUS 3TUX
nepeMelleHN, Ha3bIBAIOTCS cmamokunemuieckumu pegnexcamu. Ctatndeckue pegeKkchl, B CBOO
ouepenb, ACIATCA Ha JBe OOJbIIME Tpymmbl. B mokoe >KWBOTHOE MpPU MOMOIIM MO3HBIX pediexcoB
IIPUHUMAET 103y, T.€. OIPENEICHHOE II0JIOKEHNE OTIENbHBIX YYaCTKOB Tejla IO OTHOLUEHUIO APYr K
JIpYry, KOTOPOE CONPOBOXKIAETCS 3aKOHOMEPHBIM paclpeesieHUeM TOHyca BCEM MYyCKynaTypbl U
TOHHYECKOH (UKcanueit B pa3IMuHbIX cycraBax. Te pediekcsl, 61aronaps KOTOPbIM )KUBOTHOE MOKET
CTOSITh, HA3BIBAIOTCS peghnexcamu cmosuus. BTOpyo Tpymiy cOCTaBISIIOT pediiekchl, Onaromaps
KOTOPBIM JKMBOTHOE MOXET IPUHHMATh HOPMAJIbHOE IOJOXKEHUE U3 HEECTECTBEHHOI'O IOJIOXKECHUS
(HampuMep, BCTaBaTh, NPABWIBHO YCTAHABJIMBAaTH TOJOBY M IIp.). OTH pedIieKChl Ha3bIBAIOT
yemanogounvimu. K rpymnme craTHuecKuX peduieKCOB OTHOCST TaKKe KOMIIEHCATOPHBIE JBHXKCHMS
IJ1as.

Cmpoenue eecmubynapnozo annapama. Y MIECKONNTAIOUMX BHYTPEHHEE YXO IPEICTABIIAET
TPEXLEIEBOW OpraH: MOJYKPYKHbIE KaHAJbI CIIY>KaT JUIsl pELENIUH YIIIOBOTO YCKOPEHHUSI, B MEILIOUKAX
(YTpUKYJIOCE U CaKKYJICE) HAaxXOJATCS OTOJUTOBBIE OpraHbl JUIsl PErucTpaldd JIMHEHHOTO
YCKOpEHUS, a YIUTKA C KOPTUEBBIM OPIaHOM SIBJISIETCSI OPraHOM YacTOTHOTO aHajiu3a 3ByKa (puc. 5.9).

Tpu MONyKpyXHbIX KaHajla (KOMIUIEKC OJHOH CTOPOHBI yeperna) pacHoJIOkKEeHbI B IJIOCKOCTSX,
o0pa3yromux MNpUOIMKEHHO NPSIMOYrOJbHYIO cHucTeMy KoopauHaT. Kaxnaplii kKaHal BBIXOIUT U3
YTPUKYJIIOCa M, OMHUCAB AYTY, OJM3KYIO K MOJIYOKPYXHOCTH, ONSATh HPUXOAUT K HEMY, HO C JPYroi
CTOpOHBI. B HemocpencTBeHHOM OJIM30CTH K YTPUKYJIIOCY KaHall pe3Ko pacuupsercs (mpumepHo B 10
pa3), oOpa3ys ammynay. B ammyne HaxonuTcss HEMPOSMMTEIMH, COCTOSAILIMM M3 CEHCOPHBIX KIETOK,
BOJIOCKOBUHBIE OTPOCTKHM KOTOPBIX MPOHU3BIBAIOT KaHAIbIIBI (IHaMeTpoM 3-5 MKM) CTYAHEBHIHOTO
KOJIMayka - Kynyisl (puc. 5.10).
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Puc. 5.8, ¥cTaHOBOYHBIE peieKChL

A — weilkpe ¥ Aa6MpuHTHEE pediekcH NPOTHROAEHCTBYIOT APYT ADYTY;
B, A, 3 — nclicteyioT ooHH WeliHele pednexcH; B — welinie H AabHpHHT-
HHe pedaeKch youausawT apyr apyra; I', I, E — aeficTeyloT ooHB nabu-
pUHTHEHE pedaexch; XK — meliHMe M TaGHPUHTHHE pediieKCH YCHIKBAIOT
apyr gpyra; H — 1weiinme 1 naGupHHTHEE pedieKcH NpoTHEOASHCTRYIOT

IpYT Opyry.

Vautka

Puc. 5.9. NogpaszgeneHna pecTHOYIAPHOTO Hepea U pacTIoNoxeHke TabUpHHTa
B Yepone YCIOBCKA.

1, 2, 3 — ropnaocHTANBLHRIN, 3anuuli, nepeAMMH MOTYKPYXHBE KaHAMb;
4 — yTpHEYMOC; 5 — cakxynioc; 6, 7 — BepXHHI M HIDKHHI raHmua Ckapia;
8 — BecTHOYAApPHMIL HepB; 9 — AuueBol Heps; 10 — yIHTKOBBI Heps.

OTONMTOBBIN anmapar, NPeICTABICHHBIA MENIOYKAMH - CAKKYJIFOCOM M YTPUKYJIIOCOM, CIYKHUT IS
U3MEpPEHUS JIMHEWHBIX YCKOPEHHH, a € IOMOIIBI0 TMOJYKPYKHBIX KAHAJIOB H3MEPSIOT YIJIOBBIE
yckopeHnus. [IpuHiun u3mepenust B 000ux opraHax OJMHAKOBBIN - IBHYKEHUE 0oJiee TUIOTHBIX YacTHUIL
B )KHJIKOCTH MEHbIIIeH TioTHoCTH (puc. 5.10, 5.11).

bonbmne oronutel (ot 10 1o 20 MM) COCTOAT M3 U3BECTHSAKA IJIOTHOCTHIO 2,93 (OT IJIOTHOCTH
BOJIbI), UMEIOILIETO PA3JIMYHYI0 KOHCHCTEHIIMIO OT Macchl, MOJ0OHOI 3yOHOW macTe, 10 KaMHEW ¢
XapaKTepHOM MIaCTUHYATON CTPYKTYpoil. OTOKOHUU y MJIEKONUTAOIINX, BKJIIOYAsl YEJIOBEKA, COCTOSAT
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U3 KalblUuTa C TI0THOCTRIO 2,71 (pasmepst or 1 mo 20 mkwm). IIporenHoBast ceTh, B KOTOPYIO
BKJIIOUEHBl OTOKOIHHMHM, JBIDKETCS Kak enuHoe 1enoe. OronuroBas MeMOpaHa MpOHH3aHA
BOJIOCKOBBIMHM OTPOCTKaMU (LIMJIUSIMH) CEHCOPHBIX KJIETOK, KOTOPBhD» BMECTE C MOJAEPKUBAIOIIUMU
KJIETKaMH O00pa3yloT CEHCOPHBIM AMUTENHH - Makyiay. MeXay OTOJWTaMH U MaKyJOoW HaXOIUTCS
MIPOCTPAHCTBO, 3aNIOJHEHHOE KelleoOpa3Hoi Maccoil. biaromapst 5ToMy OTOIUT CKOJB3UT MO MAKYJIE U
nehopMupyeT BOJIOCKH YYBCTBUTEIBHBIX KJIETOK (CM. puc. 5.11). MakcumansHOe CMeEIIeHHe OTOJINTa
1o MaKyJie /s cakkyitoca cocrasisier 0,1 MM, st yrpukyntoca -0,005 Mm.

Heitposnutenuii  yTpukyinroca JEKUAT TOPU3OHTAIBHO, a CaKKYJSApPHBIA - MapacaruTTaibHO. B
pe3yibTaTe 3TOTO YTPUKYJISIPHBIE PELETOPhl YYBCTBUTEIbHBI K HEOOJIBIIUM HAKJIOHAM T'OJIOBHI OT €€
HOPMAJIHHOTO TOJIOKEHUS U K JIMHEHHBIM YCKOPEHUSIM, KOTOpPhIE BO3HUKAIOT BO BPEeMsl IIEpEeMELICHUS
B TOPU3OHTANBHON TIOCKOCTU. CaKKyJsipHbIE €AMHUIBI B OTJIIMYKME OT 3TOTO UYBCTBHUTEIIbHBI K
JIOPCOBEHTPAIILHOMY YCKOPEHHUIO, KaK 3TO HIMEET MECTO MPH MPBDKKAX U MaJCHUSX.

B mpoTHBOMOJIOKHOCTh IIMPOKUM BapHalUsM pa3MEpOB Tejla y Pa3HbIX >KHUBOTHBIX pa3Mephl
MOJIYKPYKHBIX KaHaJOB MPUMEPHO OJUMHAKOBBI, TAK)KE€ KaK pa3Mephl KoMIaca Majo 3aBUCSAT OT
pa3mepa kopabsi.

Puc. 5.10. CxeMa cTpOEHUA OTOJIHTOBOIO OpraHa (NPOAOHBHLI Pa3pes oTo-
AUTOBON MeMOPaHBI H MaKyabl),
1 — oTamurosaa MemGpana; 2 — pelienTophy; 3 — HepB; 4 — cyOMembpan-
HOE TPOCTPRHCTRO; 5 — MOAnepXUBAIOIIHE KNETKH,

Puc. 5.11. Cxema cTpoeHns AMIMYNAPHOTO OpraHa.

IHME BOMOCKOBEIX KIIETOK (IOKA33HO TOABKO NO OIHOH LMAMH Ha pe-
UeNTOP) BXOAAT B KYNYRY, KOTOpas NBIKETCA BMecTe © 3HZoMuMQoR
npH ABHKCHHH TONOBEL

! — crista ampullaris; 2— aMnyna; 3 — uuniK; 4 — KYRYIa; 5 — SHROTNM-
$a; 6 — HampaBnexue IBHXKEHHA OMOBLL 7 — CROH PEUETITOPOB.

Bo0CKOBEIE KIIETKHU B HeﬁpOBHHTCHHH KaK OTOJIMTOBBIX OpPraHOB (CaKKyJ'IIOCC n YTpI/IKYHIOCC), TakK
N B aMIIyJlaX IOJYKPYXHBIX KaHaJIOB PACIIOJIOXKCHBI YHOPAAOYCHHBIMH PsAJaMH. Bnaronapﬂ O9TOMY,
HAlmpuMep, OTKIIOHCHUC KYIIYJIbI B CTOPOHY KaHalla B TOPHU3OHTAJIBHBIX KaHaJIaX TOPMO3UT
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CIIOHTAHHBIM pa3ps] PELENnTOpOB, a B OOPaTHYIO CTOPOHY-YBEJIMYHMBAET. B BepTHKaIbHBIX KaHamIax
OpHEHTAlMsl BOJIOCKOBBIX PELENTOPOB IPOTUBOIOJIOKHA: OTKJIOHEHHE B CTOPOHY YTPHKYJIIOCA
SBISIETCS TOPMO3HBIM, a B CTOPOHY KaHajla - BO30yxnaromuM. B ¢dusmonornyeckux mpenenax
YCUJIEHHE HMITYJIbCALlMM KPUCTBI INPH YCKOPEHMM HW3MEHSeTCAd Kak JMHEHHas (QYHKIUS 3TOro
yckopeHus. TakuM o00pazoMm, KaKAblil MONYKPYKHBIM KaHaJl PETUCTPHPYET CTENEeHb YCKOPEHHUS B
CBOCH IUIOCKOCTH. B cB3M ¢ TeM 4YTO BCe TpU KaHala IPAKTHUYECKH OPTOTOHAJIBHBI
(meprneHauKyYISIpHBl OTHOCHTEIBHO JApYr npyra), oHu mnepenatorT B LIHC Tounyio mHdpopmanuio o6
aMIUIMTYZI€ U HAIPaBJICHUH YIJIOBOTO YCKOPEHUS I'OJIOBbI B IIPOCTPAHCTBE.

Kpamxue ceéedenusn 06 ycmpoiicmee nepughepuueckozo 36ena 21a3008U2ameibHOU CUCHIEMDBL.
['ma3zHoe s670KO yIpaBiseTcsl TpeMsl MapaMy MBI JByMsI MapaMy HOPSIMBIX U JABYMs KOCBIMH
(MeauanbHOM U JaTepanbHOi) (puc. 5.12). Kaxnas napa paboTaeT 1o NPUHLUITY «TSHHU-TOJKai». Kak
YK€ YKa3bIBaJIOCh, HA KaXKAOW CTOPOHE Yeperna MMEKTCA TPU MOJIYKPYXKHBIX KaHalla U OTOJUTOBBIE
OpraHbl, NPEACTaBICHHBIE YTPUKYJIIOCOM M CaKKYJIOCOM. IlomyKpyxHbIE KaHaibl OJHOW CTOPOHBI
00pa3yloT HPSIMOYTOJIbHYIO CHCTeMY KOOpAMHAT. KaHajbl MPOTHUBOIOJIOKHBIX CTOPOH, JIXKAIlIUE B
OJTHOW TUIOCKOCTH, B3aUMOJCHCTBYIOT MEXIy COOOW IO MPUHIMITY TSHU-TOJKAN»: MPU BpaIICHUU
rOJIOBBI OJIMH KaHal Hapbl MAKCUMaJIbHO BO30YXIaeTcsl, a APyrod MakCUMalbHO TOPMO3UTCA. Takum
00pa3oMm, Bce MOIYKPYKHbIE KaHallbl 00pa3yroT TPH Mapbl: MPaBblil - JIEBbIA TOPU30HTAIBHBIE, JIEBBIN
NepeIHUM - MPABBIM 3aIHUI W JICBBIN 3aJIHUHN - TIpaBblid nepennuil. Kaxnas napa KaHaJIOB CBA3aHA C
ONPENEICHHOM Napod TIJ1a30[BUTATENIBHBIX MBI TPEXHEUPOHHOW ILEMOYKOW: TOPU30HTAJIbHBIC
KaHaJbl IPOCLUPYIOTCS K TOPU30HTAIBHBIM IIPSIMBIM MBIIILAM, JIEBBIN NIEPEIHUN - IPABBIN 3aJHUH - K
JIEBOM BEPTUKAJIIBHOM IIPSIMOM M IIPABOM KOCOM, IIPaBbIi MEPEIHNUN - JIEBBIM 3aTHUNA KaHAJIbI - K IPABOI
BEPTUKAJILHOU U JIEBOM KOCOM.

Pue. 5,12, OKynoMOTOPHBIE MBILLLIEL

1 — HapyXHast PAMAg MBILINA; 2 — BepXHAS KOCad MBINIA; 3 — BepX-
HAA TIpAMan MBEEUA; 4 — HIKHAA OPAMAA MBINGIA; 5 — BHYTpeHHAA
OpAMAan MBILIA] 6 — HIKHAA Kocad MBbIRILIA.

Yemanoesounvie pepnexcor moze06020 cmeona. Jlaxe TanaMuyeckoe >KMBOTHOE (T.€. )KUBOTHOE, Y
KOTOpPOTO Yy/AalieHbl OOMBIIHE TMONYIIapUsi) CIIOCOOHO MPUHUMATh M TMOAJNEPKHUBATh HOpPMaJbHOE
MOJIO’KEHUE TeJla. DTO 00EeCIeuynBaeTCsl COBOKYIHBIM JIEHCTBUEM psila pedIeKcoB MO3rOBOIO CTBOJIA.
[Tpumepst 3TUX pedIeKcoB MPUBEACHBI HILKE.

1. Jlabupunmusiii ycmanogouHulil peghiekc Ha TOJIOBY COCTOUT B TOM, YTO TPH JIFOOOM TOJIOKEHUHU
TeJa ToJIOBA >KMBOTHOTO IMPUHUMAET HOPMAJbHOE IMOJOKEHHUE C MapajlieIbHO PaCIOJIIOKEHHOMN
POTOBOM MIENBIO Oy1arogaps pedaekcy ¢ BECTUOYISIPHOTO ammapara.

2. Tonuueckue nabupunmmuvie pegnexcol Ha enasa. KomIeHCaTOpHbIE IBIKEHHUS TIJa3 IpH
MOBOPOTaxX TOJIOBBI M TYJIOBHIINA MOXHO HAOJIOATh y BCEX IMO3BOHOYHBIX. OHAKO Yy KMBOTHBIX C
OOKOBBIM TOJIOKEHHEM TJla3 (HampuMep, y KpOJWKa) OHU BBIpaKEHBI Oonee oTueTiuBO. l[lof
JneicTBHEM 3THUX pedieKkcoB TIila3 MaKCHUMAaJbHO IEpeMeIaeTcsi HazaJ, KOrja roJioBa XHUBOTHOTO
3aHUMAET MOJI0KEHHE MOPJIOM BHU3. MakcUMallbHbIM MOBOPOT TJia3a BEPXHUM IMOJKOCOM POTOBHUIIBI
BBEpX IIPOUCXOJHUT TPU TIOJIOKEHUH TOJOBBI MOPJOH BEPTUKAIBHO BBEpX. bmaromaps stum
peduiekcam Kaxa0oMy MOJ0KEHUIO TOJIOBBI B IPOCTPAHCTBE COOTBETCTBYET OMPEIETICHHOE MOJI0KEHNE
ri1a3Horo s010ka B opoute. [Ipu 3TOM He MMeeT 3HaueHusl, C KaKOil CTOPOHBI IOCTUTajI0Ch MOJIOKEHHE
rojioBbl. Beerja ycraHaBiMBaeTcss OJIHO U TO K€ 3aKOHOMEPHOE MOJIOKEHHE TJa3. Y KHUBOTHBIX C
(pOHTAILHBIM PACIOJIOKEHUEM TJ1a3 (HApHUMED, Y XHUIIHBIX, IPUMATOB) MTPH HAKJIOHE TOJIOBBI BIIEPET
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rJla3a OTKJIOHAIOTCS BBepX. TOHMYECKHE peakIMH Tha3 pedIEeKTOPHO BO3HHMKAIOT B pe3yiIbTare
pasipakeHusi OTOJIUTOBOTO arIapara.

[Ipu OBOPOTE TOJNIOBBI KPOJIMKA BOKPYT CarUTTAIbHOM MJIOCKOCTH TaK)KE€ BOSHMKAIOT TOHUYECKUE
nabupuHTHBIE peduexcsl Ha rnasza. [Ipu 3TOM OTKIOHEHHS O0OWX TJa3 MPU Pa3HBIX IOJOKCHUSIX
TOJIOBBI B MPOCTPAHCTBE MPOUCXOMAAT B MPOTHBOMOJIOKHBIX HampaBieHUsX. Eciu Bpamares rojoBy ot
HOPMAJILHOTO TOJIOXEHHUsI (pOTOBas INENb PACIOJIOKEHA TOPU3OHTAIBHO), TO TJIa3, HaXOISIIUICS
BHU3Y, OTKJIOHUTCA B opouTe BBepX. OTKIOHEHHE TOCTUTAET MAaKCUMyMa IPH TOJI0KEHUH TOJIOBBI HA
0oky. KoHTpanarepanbHbIil TJ1a3 MPU 3TOM OTKJIOHUTCS BHH3. [Ipu BpamieHHH uepe3 MOJI0KEeHUE Ha
3aThUIKE peakuus ria3 ObICTPO U3MEHSAETCS] Ha 00paTHYIO.

TakuMm 00pa3oM, CYIIECTBYIOT JBa HE3aBHCUMBIX KOMIIOHCHTa TOHHYECKOTO JIAOMPUHTHOTO
pedrexca Ha ry1a3a, KOTOphIe OOPa3ylOT BCE BO3MOXKHBIE KOMOWHAIIMM TPH KaXKIOM IOJO0XEHUHU
TOJIOBBI B MPOCTPAHCTBE. BBICTphIC NBW)KEHUS Tja3, MOCKOJIbKY OHM BBI3BIBAIOTCS C IMOJIYKPYKHBIX
KaHAJIOB, HE y4YaCTBYIOT B ITHX CTAaTHYECKUX peduiekcaXx. AKTUBUPOBAHHME MOJYKPYKHBIX KaHAJIOB
(BpaleHueM roJIoBbl) BhI3bIBAET BECTUOYIOOKYIISIPHBIN pedIiekc.

3. Becmubynookynapuuiii pegpiexc (BOP) - onuH U3 ApeBHEHIINX; OH COMPOBOXK/IAET TO3BOHOYHBIX
JKUBOTHBIX Ha MPOTSHKCHUU BCEW WX JBOJNIOIMU. Pediiekc mposBisieTcss B TOM, YTO MPHU BpAIICHUH
TOJOBBI TIJla3a B OpOMTaxX NPOTHBOBPALIAIOTCA. BHEIIHE S5TO MNpPOSBISETCSs B BHIE HUcmazma
KOJICOATENbHBIX JIBUKCHUH TJA3HBIX S0JIOK B OpOMTax. Pa3nuyarT MEUIEHHYIO KOMITOHEHTY
HUCTarMa, MpH KOTOPOHW Tja3a BpalalOTCS B CTOPOHY BpAIICHUS TOJOBHI IPUMEPHO C TOH XKe
CKOpOCTBIO, U OBICTPYIO (ha3y HHCTarma, mpu KOTOPOW Iiia3a B OpOMTAaX IMOCIE JOCTHXKEHUS CBOETO
KpaifHero MOJIOKEHUSI CKauyKOM (CaKKa/I0i) BO3BPALIAIOTCA B MCXOJHOE IOJIOKEHHE. DTOT peduiekc
MOYKHO HaOJIF0/IaTh KaK B MOJHOW TEMHOTE, TaK M Ha CBeTy. buosorndeckas poib 3Toro pediekca -
NPeOTBPALIATh CIOJI3aHUE CETYATOYHOTO N300paKEHUS TIPU BPALICHUU TOJIOBBL. BXOTHBIM CHTHAIIOM
it BOP sBisieTcst ummysibcalius, nepeaaBaeMas o BeCTUOYISpHbIM adepeHTaM OT MOTyKPYKHBIX
KaHayioB. BectuOymnsapHble a@depeHTs HANpaBISIOTCS B MO3TOBOM CTBOJI (BEpXHEE BECTHOYISpHOE
SZIPO).

Puc. 5.13. Cxema HeilipoHHMX Lenell, 0GecnednBalONNX TUACTHYHOCTD BeC-
THOYAcoKyIApHOTo pediiexca ¢ yacTHeM GUIOKKYMIOCA MOBKEUKA.

1 — raa3; 2 — HIkHas onisa; 3 — KaeTka [IypKHHBS Kopel MODXKeYKa: 4 —
KNETKA-3¢PHO KOPHL MOIKEUKA, 5 — NOAYKPYKHBIN Kanam; 6 -— MiHuctoe
BOJIOKHO; 7 — MOTOHeipoH; 8 — RecTHGYnApHOE sopo.

OT10T addepeHTHBIN cCUrHAN Tociie 00pabOTKH BBHIXOIUT HA 3((HEKTOPHOE 3BEHO IKCTPAOKYISIPHBIC
MbIIINBL. [71aBHas mpoGieMa Ui TakOM CHUCTEMbI COCTOUT B KaJIMOpPOBKE: KaK OTPETyIHpOBaTh
CKOPOCTh NMPOTHUBOBPAIICHUS TJIa3HBIX 0J0K, 4TOOBI OHO 3(P(HEKTUBHO KOMIIEHCHPOBAJIO BpAIICHUE
rojioBel. Ha puc. 5.13 noka3zana npuHuunuaneHas cxema BOP. B mpouecce kanuOpoBKH CKOPOCTH
MPOTUBOBPALLEHUS TJ1a3HBIX SI0JOK B OpOMTaX OTHOCHUTENBHO HANpaBiI€HMs] BpAIIEHUS TOJOBBI
y4acTBYeT MO3KEYOK. DTO CHMBOJIMYECKM TOKa3aHO OJHOW KIIETKOM KOpbl MO3Keuka (KJIETKOM
[lypkuHbe), a UIMEHHO - CaMOM 3aJHEl YacThi0 MO3kKeuka ((PIOKKYTOHOMYISIpHAS), KOTOPYIO YacTO
Ha3bIBAIOT BECTUOYIISIPHBIM MO3KEUKOM (CM. MPUIIOKEHUE 6).

'unote3a 00 yyacTuu (proKkymoca Mo3keuka B TuiacTU4HOCTH BOP Obuta BbICKa3aHa Ha OCHOBE
TeCHBIX cBsized BecTHOysipHOro Moxkeuka (flocculus m nodulus) xak ¢ BecTuOymspHOI, Tak U coO
3pUTENbHON cucTeMOd. B mosnb3y 3TOro mpennosioxkeHusi TOBOPAT TAKKE Pe3yibTaThl MO yIaICHHUIO
BECTHOYIISIpHOTO MO3xkeuka. OKa3aaock, MOcie yAaleHus: BeCTHOYIIPHOTO Mo3keuka ((hIoKKyIoca 1
napadJIoKKyIroca), a Takke HKHEH mojaoBuHBl VIII monbku u HIOKHUX 3-4 OJEK MapaMeauaHHON
nonu ycuwinenne BOP ycranaBiamBanmock Ha ypoBHe 1,063 (mmamazon 0,95-1,173) m ucuesana
cnocobHocTs BOP k minacTuyeckuM n3MeHeHusIM K03 HUIIMEHTa YCUIIEHUS.
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[Ipennonaratot, 4To CUTHAIOM JJIs1 U3MeHeHus ycuseHnuss BOP siBiiseTcst cmenienrne ceT4aTouHoro
u3o0pakenus. Jlamee STOT CHTH&JI MO JOMOJHUTEIBHOW 3PHUTENBHOM CHUCTEME IIOCTYIMaeT B
MPETEKTAIBHYIO 00JIaCTh (SIPO ONTHYECKOTO TpPaKTa), 3aT€M K HW)KHEH OJIMBE W 4Yepe3 Jia3alollue
BOJIOKHA M3 HIKHEH oMuBBI K KieTkaM [lypkuHbe KOpBI BeCTHOYISPHOTO MO3KeuKa ((hIOKKYIIOCY).
Cursan cKOpoCTH BpallleHHs TOJIOBBI IE€peJaeTcs OT BEPXHEro BECTHOYISPHOIO sApa MO MIIUCTHIM
BOJIOKHaM K KJIETKaM-3€pHaM M Jajee 4yepe3 MapajlieibHble BOJIOKHA NOCTYNAET TAaKKe Ha KIETKU
[Typkunbe. Takum o6pa3zom, kieTku IlypkuHbe KOpbl BECTHOYJISIPHOIO MO3K€YKa BBIIOIHSIOT OJIb
KOMITapaTopoB (cpaBHHTENEH), Onaromaps «paboTe» KOTOPBIX MOXKET MOJU(PHUIIMPOBATHCS
koa(duruent ycunenus BOP.

VY uenoBexka BOP yuacTByeT B peakiiuu yCTaHOBKM B30pa. JTa peakilvsi BOSHUKAECT MPH MOSBICHUN
cOOKy B II0JIe 3pEHUS HEOXMJAHHOIO 3PUTEIBHOrO CTUMYyNa. B mepBblii MOMEHT 4eloBeK
CKayKOOOpPa3HO MEPEBOUT I1a3a B CTOPOHY CTUMYJIA U «3aXBaThIBAET» 3pEHUEM 3TOT CcTUMYJI. ClI0BO
«3aXBaThIBAET» 03HAYAET, YTO CTUMYJI ITOMeLaeTcs B 001aCTh CeTYATKU ¢ HAWIYYLIMM pa3pelieHueM
(3putenbHas simka, fovea). C HeOONbIIMM OTCTaBaHUEM (3TO CBSI3aHO C MHEPIIMEH) B ATY )KE CTOPOHY
HAuMHAeT MepeMeIaThesl rojoBa. YToObl n300pakeHre HE CIOJ3JI0 C CEeTYATKU (APYTMMHU CIOBaMH,
4yTOOBI 4YeJOBEK He TOoTepsi u3o0paxkeHue), BkiIowyaercss BOP, KoTopwlii B JaHHOM ciydae
3alyckaercst Ojarojaps BpALEHHUIO TOJIOBBI U, CIIEJOBATENIbHO, BO30YXIEHUIO pPELENTOPOB
HOJIYKPYKHBIX KaHaioB. [Ipu 3TOM CKOpOCTb IPOTHMBOBpALIEHHS TIJla3 B OpOMTax paBHAa CKOPOCTU
BpalleHus royioBsl. braronaps stomy B3op (anredOpanueckas cyMMa CKOPOCTEH BpallleHUs IJa3 U
rOJIOBBI) OCTAETCSI HETIOABM)KHBIM B IIPOCTPAHCTBE.

BOP oGecneunBaet ABMKEHHE II1a3a B IPOTUBOGA3e ¢ ABMKEHUSMU ToJIoBbl B Auana3one 0,01-6,5
['m. Ha Oomee HU3KOH dYacToTe B CTAOMIM3AIMM CETYATOYHOTO H300pPAKEHUS Y4YaCTBYIOT TaKkKe
ONTOMOTOPHBIN pediiekc u pediuexc npocnexuBanus. Ilong «crabunuzanueit» Oynem NoHUMAaTh TO,
YTO OJIOKEHHUE I'J1a3a OTHOCUTEJIBHO 3PUTEIBbHON LIE€IH HE MEHSAETCS, HECMOTPS Ha BPAILLEHUE I'OJIOBBI.
Orto nocruraere mexanusmMoM BOP: rimaza mporuBoBpainaroTcsi B opOMTaX CO CKOPOCTBIO, PABHOM
CKOPOCTH BpALIEHUSI TOJIOBBI.

Jlis ycnemHol cTabmin3aluy ceT4aTOuyHOro M300paXKeHus Ipy BPALICHUAX TOJIOBbI HEOOXOAUMO
perynmupoBath kod¢pdunuent ycunenus BOP. Herpynno cebe mpencTaBUTh CHUTyallud, B KOTOPBIX
HeoOxonuMo u3MeHATh ycuwieHue BOP. Hanpumep, mpu pocre opraHu3ma MEHSIOTCS pa3Mephbl
TOJIOBBI M TJA3HBIX SIOJIOK, B CHJIy pPa3HBIX OOCTOSATENHCTB (TpPaBMBbI, MPOIECCHI CTAPEHUS U TIp.)
MEHSIETCSl YIPYTOCTh IJIa30/IBUraTeIbHbIX MBI U MHoroe apyroe. Koadgoumuent ycunenuss BOP
perynupyercs B KOpe 3aJHel 4acTh MO3XkKeuKa.

4. Onmomomopnsiii pegharexc TIPOSBISETCS B TOM, YTO NMPHU JBMKEHUH B TOJI€ 3PEHUS UYeJIOBEKa
CTPYKTYPUPOBAHHOT'O 3pUTENILHOTO MOJIs MPOUCXOIUT HEMPOU3BOIBHOE JBUKEHHE TIJIa3HBIX S0JIOK B
CTOpPOHY JBIW)XEHHUS cTUMyJoB. Korzma nBmkeHue ria3HbIX si0J0K B OpOMTax HCUEpPIIBIBAET CBOM
nuarnaszoH (mo 45 yria. rpaayca OT CPEeIHEro TMOJIOKEHUs), Ila3a CKauyKoOOpa3HO BO3BPAIIAOTCS B
ucxonHoe coctosinue. CoBmecTHas paboTa Tpex cucTeM (BeCTUOYIOOKYISIpHOW, ONTOMOTOPHOW U
MPOCJIEKMBaHNs) 00ecreunBaeT JAaTEeHTHBIN MeproJl peaKkuy IIa3Horo s10J0Ka, He npeBblmatonuii 80
Mc. [Ipyrumu cioBamM, 4YelOBEK CIOCOOEH CIEANUTh 33 OOBEKTaMM, JBIDKYIIUMHCS CO CKOPOCTBIO
okosio 300 yri1. rpaja. B CEKyHIY.

5. lletinvie peghnexcuvl na enasa. Ecnu y 5kUBOTHOTO (HanpuMep, y KpoJiuKa) yJaJIuTh JAOUPUHTEI, a
3aTeM MOBOPAauMBaTh €ro roJOBY, TO MOKHO MOJIYYUTh BCE T€ MEPEMEIICHUS TJ1a3, KOTOPbIE ONMUCAHbI
Bbllle. Ho B 1aHHOM ciy4yae ABM)KEHHS TJ1a3 OCYIIECTBIISIFOTCS MCKIIIOYUTENIBHO 33 CUET HICHHBIX
pednexcos. Ilonoxenue rna3, BbI3BaHHOE 3TUMH peduiekcaMu (TP U3MEHEHUU IOJIOXKEHUS TOJIOBBI
WIN TYJOBHIIA), B KOHEUHOM UTOTe NMPUBOJIUT K TOMY, YTO M300pa’keHHe Ha ceTyaTkax oOOMX IJa3
ocTaercsi cTaOMIbHBIM. B HOpMe 3TO JOCTHraeTcsi TOJIbKO COBMECTHBIM JEUCTBHEM JTAOUPUHTHBIX U
meidHbIX pediexcos. LelHOOKYIApHBINH pedieKc JOBOIBHO MI0X0 BBIPAXKEH Y MHTAKTHBIX B3POCIBIX
MJIEKOTIMTAIOIIUX U MPAKTHUECKHU OTCYTCTBYET B HOPME Y YETIOBEKa.

6. Lleiinwiti peghnexc ma xoneunocmu. Ecium TMOAHMMATh WM OINYCKAaTh T'OJOBY >KUBOTHOTO B
aTJIaHTOOKIIMITIUTAJIBHOM CYCTaBe€, TO BBI3bIBAEMbIE MpPHU 3TOM pedUieKChl Ha TepeHue U 3aJHHe
KOHEYHOCTH JEHCTBYIOT MPOTHBOIOIOKHBIM 00pa3oM: MpH OIYCKAaHMM TOJIOBBl aKTHUBHPYIOTCS
(iiexcopsl MepeHUX KOHEUHOCTEH M 3KCTEH30phl 3a/IHUX, MPU MOJHUMAHUU TOJOBBI aKTUBUPYIOTCS
HKCTEH30pbl MEPEAHUX KOHEYHOCTeH M ¢uiekcopsl 3aaHuX (cM. puc. 5.8). CpaBHUBas TOHHYECKHE
pedIeKCchl, MOXHO BUJIETb, YTO IIEHHBIE W JIAOMPUHTHBIE pediieKChl HAa MEepeIHUE KOHEYHOCTU
JEMCTBYIOT KaK CHHEPTHCTHI, @ Ha 33JHHUE - KaK AaHTarOHHUCTHI.
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7. Peghnexc nepepacnpeoenenuss mouyca KOHedHOCmeEU HpU No8opomax 2o0no06vi. Ecnu TonoBy
nerepeOprupoBaHHON KOIMIKU (yAaJICHBI OOJIBIIINE TMOTYIIApHs), JISKAIIEH Ha )KUBOTE, IIOBOPAYUBATH,
TO TIOBBIIIAETCS TOHYC SKCTCH30PHOW MYCKYJIATyphl B «UEIIIOCTHBIX)» KOHEYHOCTSIX (KOHEYHOCTH TOM
MIOJIOBUHBI TYJIOBHINA, K KOTOPHIM ITOBOPAYMBAETCS HOC), YMEHBIIACTCS M YyBEIMYUBACTCA - B
«4eperHbIX» (KOHEYHOCTH, K KOTOPHIM B 3TOM CJIy4ae MOBOPAYHBACTCS Yepen).

Takoe mepepacrpeneieHue TOHyca JUIsl YeTBEPOHOTHX JKUBOTHBIX OINPABJaHO COOTBETCTBYIOLIHM
NEPCHECCHUEM LIEHTpa TSHKECTH, M JUIS TOrO YTOOBI BBIACPKATh YBEIMYCHHBIH BEC B
COOTBETCTBYIOIIMX KOHEYHOCTSX, YBEIMYMBACTCS WX Pa3TUOATEIbHBIN (IKCTCH30PHBIH) TOHYC.
MoOXHO MOJTy4aTh BCE ONMUCAHHBIC IICHHBIC TOHUYECKHE pedeKchl, eciu (PUKCHPOBAThH ITO3BOHOYHBIH
CTOJIO ¥ MepeMeNIaTh TOIBKO NEPEIHIOK YacTh IICH.

VY 310pOBOTO B3pOCIIOTO YeIOBEKa IMICHHBIC U JTAOUPUHTHBIE pe(IeKChl HE MPOSBISIOTCS, HO OHU
OTYETIMBO BBICTYIAOT B MATOJIOTUYECKUX COCTOSHUSX (THIporedanns, OMyXOoidl MO3ra, TSKEIbIe
MO3rOBbIe TpaBMbl W Tp.). Hampumep, B 3THX yCIOBUSX OOHApYKHMBAIOTCS IICHHBIC TOHUYECKUE
peduekcel. Eciu moBopaynBarh roJOBY BJIEBO, YTOOBI HOC MPUOJIIKAICS K JICBOMY ILIEUY, TO JICBBIC
KOHEYHOCTH CTAHOBSTCS «YCIIOCTHBIMHY», a IPaBble - «UYCPEIMHBIMUY», I[I03TOMY MOBBILIIACTCS
pa3rudaresbHbIil TOHYC B 00€MX KOHEUHOCTSIX JICBO ITOJIOBHHBI TEJIa U YMEHbBIIIACTCS-CIIPaBa.

8. Onmuueckuii ycmanogounwili peghyiekc UTPAET 0COOCHHO Ba)KHYIO POJIb B MPABUIIBHOM YCTaHOBKE
TOJIOBBI y BBICHIMX MJEKOMHTaromux. Hampumep, o0e3bsiHAa ¢ pa3pylHICHHBIM JIAOMPUHTOM MOXKET
NPaBWIBHO YCTAHABJIMBATH TOJIOBY, HO €CIIM HAJETh € KOJIMAK, 3aKPHIBAIOIIMH TJasa, T.€. JHIIUThH
3pEHHS, OHA YK€ HE CMOJXKET IMPABUIILHO YCTAHABIMBATH FOJIOBY B POCTPAHCTBE.

Takum 00pa3oM, B OpraHu3Me J>KMBOTHBIX B3aHMMOJCHCTBYET psJi YCTAaHOBOYHBIX PEQIICKCOB,
Onmarosapsi KOTOPBIM OO0ECIIEYMBACTCS HOPMAJIbHOE IIOJIOKEHHE TOJOBbHI W Tena. ONUCaHHBIC
YCTAaHOBOYHBIC PE(IICKChl OCYIIECTBISIOTCS HEPBHBIMH IICHTPAMH Ha YPOBHE HE BBIIIC CPEIHETO
Mo3ra.

9. Jlupmnas peaxyus NpencTaBisieT coO0O0M peduieKC Ha NPSIMOJIMHEHHOE ycKopeHue. Peduiekc
COCTOHUT B TOM, YTO TIPU MOJHATHH ILIOMIAJIKU, HA KOTOPOH HAXOJUTCS KHUBOTHOE, TOHYC IKCTCH30POB
CHIIKAETCSI, U KOHEYHOCTH TIOATHOAIOTCS; IPU OMYCKaHMH ILUIOIIAJAKH Pa3BUBACTCS MPOTHBOIIOJIOKHAS
pEaKIHs: SKCTEH30Pbl aKTUBUPYIOTCS U KOHEYHOCTH pa3rHOaroTcsi. JTa peakius JIETKO BBI3bIBACTCS U
y 4elloBeKa MpH MOIbeME I OITyCKAaHUU B CKOPOCTHOM JIU(TE.

Puc. 5. 14. CpofoaHoe nageHHe KOWKH M3 MOAOKCHHSA HA cmuHe (Mo Maruy-
cy, 1924).

OrnucaHHble BBIINIE YCTAaHOBOYHBIE peQUIeKChl JIETKO HAOMI0AAaTh HAa MHTAKTHOM KOIIKE, KOTOpas
CcBOOOMHO MajaeT u3 nonoxenus Ha ciuHe (puc. 5.14). [Ipexxae Bcero, akTUBUPYIOTCS TaOUPUHTHBIE
pedaekcel Ha TOJOBY, OJlaromapsi KOTOPBIM OHA TMOBOPAYMBAETCS TI0 HANPABJICHHUIO K HOPMAJIbHOMY
nonokeHuto. K 9Toif peakiiuu nprucoeInHseTcsl MIeWHbIN YCTAaHOBOYHBIN pediiekce, BCIEICTBHE Yero 3a
TrOJIOBOM ClIeNyeT Teo, CHayajga TPyAHOM OTAEN W TOJbKO 3aTeM Ta3. lIpoucxomutr cBoero ponaa
ITONOPOOOpa3HOE JBMKEHHE XUBOTHOTO B IMPOCTPAHCTBE, HAYMHAIOIIEecs C rolioBel. [lpu 3ToM

76



nepeJHue KOHEYHOCTH pasrubarorcs. JlanpHeiimee mNpsAMOTUHEHHOE CMEIIEHUEe TOJOBBl B
IPOCTPAHCTBE NPHU CBOOOJHOM MaJIEHUM BbI3bIBAET paszruOaHue 3agHUX KoHeuHocTel. Ilocnennee
MOXHO OOBSACHUTH JTaOUPUHTHBIM pediiekcoM Ha majaeHue (IuHeiiHoe yckopeHue). bnaronmaps
COBOKYITHOMY JEHCTBHIO 3THUX pEQJEKCOB TO0JOBa M TEJIO KOIIKM IPUHUMAIOT HOPMAJIbHOE
MOJIOKEHUE, KOHEUHOCTH TOHMYECKH pa3ruOaroTcsi M TOTOBBI NPUHATH BEC Tella, KOTJa >KMUBOTHOE
JOCTUTHET 3€MJIH.

Takum 00pa3oMm, IMOJIOKEHHE TeNa W TOJOBBI B MPOCTPAHCTBE M IO OTHOWICHHWIO JPYT K JAPYry
NPUHAISKUT K Haubosee 3acTpaxOBaHHBIM M aBTOMATHYECKU BbloyHsAeMbIM peakuusm L[HC.
bnaromaps  B3aMMHOW  JEATENPHOCTH  OONBIIOrO  KOJIMYECTBA  Pa3sHOPOAHBIX  pedIieKcoB
OCYILECTBIISICTCS] €MHAsl KOHEYHas 1LIeJb - MPaBHJIbHAs YCTAHOBKA T'OJIOBBI M Tella B IPOCTPAHCTBE.
CTaTOKMHETHYECKHE M CTAaTUYECKHE pPEaKIMHd B3aMMHO MJONOJHSIOT JApYyr Japyra: Ojaronmaps
KUHETHUYECKUM PEAKLMsIM BBINOJIHACTCS JBUXKEHUE, NMPUBOJSIIEE OTAEIbHBIC YacTH Tejla B TaKOe
MOJIOKEHHE, B KOTOPOM OHHU TIOTOM YJEPKHUBAIOTCS CTATUYECKUMU pedieKcaMu.

I'nazooeuzamenvnasa cucmema maekonumaiowjux. B >BOIIONMM HAa3eMHBIX II03BOHOYHBIX
KUBOTHBIX BO3HHMKJIA HEOOXOAMMOCTH COXPAHATh HEMOJBM)KHOCTH HM300pakKeHHs] Ha CeTYaTKe He
TOJIbKO B COCTOSIHUM IOKOSI MJIM MEAJICHHBIX JBMXEHHMH, HO TAKXkKe BO BPEMs JIOKOMOLIMH. DBOJIIOLUS
[J1a30[JBUraT€IbHOM CHCTEMBbl Yy O3TUX JKMBOTHBIX IIPOUCXOJMJIA B TECHOM B3aUMOJEHCTBUU C
9BOJIIOLIMEH 3puTeNbHONW cucTeMbl. C TOYKM 3PEHUS 3BOJIOLMM IJ1a30JBUraTeIbHOM CHCTEMBI BCEX
MO3BOHOYHBIX JKMBOTHBIX MOXXHO YCJIIOBHO pa3ZeNUTh Ha JIBE T'PYMIbL: «()OBEalbHBIC» >KUBOTHEIE,
cerdaTka KOTOpbIX uMeeT fovea - i oHM 00JaIar0T JOCTaTOYHO OCTPHIM 3pEHUEM, U «adOBEATbHbBIC)
KUBOTHBIE - C HEIOCTaTOYHO OCTPHIM 3peHHEM. Y «(pOBEaTbHBIX» KHUBOTHBIX (K HAUM OTHOCHUTCS H
YeJI0BEK) IJla3a PACIOJIOKEHbI BO (DPOHTANBHOM IJIOCKOCTH, y HUX €CTh OMHOKYJISIPHOE 3pEHHE.
3purenbHas sMka, win fOovea,-3To HeOoublnas 00JIACTh B CETYATKE C IMOBBINICHHOW IUIOTHOCTHIO
¢doToperenTopoB, NPUYEM TOJBKO B 3TOM 001aCTH HAXOAATCSA KOJIOOUKHU - (POTOPELENTOPbl JHEBHOTO
(v 1BeTOBOTO) 3peHus. [ mazoaBurarenbHas cucTeMa MICKONMUTAIOIINUX, KOTOpas chopMHUpOBaIach Kak
HE00X0/IMMOE JIOTIOJIHEHHE 3PUTENbHOM CHCTEMBI, MO3BOJISET paccMaTpuBaTh 3pUTENbHbIM mup. C
TOYKH 3peHUs (DU3MOIIOTUM HENPEPHIBHO peIiaeTcs 3ajada - JBHKCHHEM TIJla3 TIOMECTUTh Ha
3pUTEIIBHYIO IMKY HauboJiee 3HauuMble yacTu u3o0paxkeHus. Yro Oyner, eciiu oTkI04uTh fovea? 3o
IPOUCXOAUT € KaXJbIM W3 Hac IPU CHIDKEHUU YPOBHS OCBEIIEHHOCTH, HAalpHUMEp, BEUYEPOM.
M3BeCTHO, 4TO MbI B 3THX YCJIOBUSAX HE BUJIUM MEJKHUX IPEAMETOB, HE MOXEM uuTarh. [lJi1 Takoro
3peHHsl JBW)KCHUS IJ1a3 He o0s3aTenbHbl. [lelfiCTBUTENBHO, Y JKMBOTHBIX C HEBBIpaKEHHOH fovea,
Harnpumep co06aKku, KOpPOBbI, ObICTPbIE IBUXKEHUS I71a3 OTCYTCTBYIOT.

['mazoxBurarenbHas CUCTEMa MJIEKONUTAIOIIMX BBINOJHSAET CJEAYIOIIME 3ajauu: 1) coxpaHser
HEMOJBIKHBIM H300pa’keHHE BHEIIHEr0 MHpa Ha CeTYyaTKe BO BpeMsS JABMXKEHHs >KUBOTHOTO
OTHOCHUTEJIBHO 3TOT0 MHpa; 2) BBIAENISET BO BHEIIHEM MHpPE HEKOTOPbIE OOBEKTHI, IIOMEUIAET UX B
30HE CETYAaTKU C BBICOKMM pa3pelieHueM (Hampumep, fovea y uernoBeka) W HPOCISKUBACT MX
JBUKEHUSIMH TJ1a3 M TOJIOBBI; 3) OCYLIECTBIISIET CKauyKooOpa3HbIe (CakKaJu4yecKhe) MepeMeleHus
B30pa Uil CKaHUPOBaHM (paccMaTpUBaHUs) BHEIIHETO MUpa. «AQoBeanbHbIe)» )KUBOTHbIE, HAIIPUMED
KOIlIKa, co0aka, KpOJIMK W [Jp., HE 3a00TATCS O IMOJIO)KEHUU H300paK€HUs Ha ceTdyaTrke, |
BECTHOYJISIpHAs M ONTOKMHETHYECKass CUCTEMbI TOJBKO NMPENOTBPAILAIOT CKOJIbKEHUE N300paskeHUs
o ceTyarke. Y UeJOoBeKa B CBS3M C M3JOKEHHBIMU BbIIIE TPeOOBAHUSIMH, KpOME
BECTHOYJIOOKYJISIPHOM M ONTOKMHETHYECKOM CHUCTEM, HMMeEETCS TaKKe CHCTeMa MpPOCISKUBaHUS,
BEPreHUMN M CaKKaJ. Y HEro pa3BWINCh TaKXKe pedICKTOPHbIE MEXaHU3Mbl COJAPYKECTBEHHOIO
JBUKEHMSI I71a3 U TOJIOBBI.

Cakkaonasa cucmema B TIOJTHON Mepe pa3BUTA TOJIBKO y 00€3bsH U yenoBeka. FIMEHHO y HUX ecThb
OMHOKYJISIPHOE 3pEHHE, U €CTh «(pOBEaTbHOE) 3pEHHUE.

Cakkafipl - 3T0 OBICTPBIE COJIPYKECTBEHHBIE OTKJIOHEHUS IJ1a3 B ObICTpYIO (ha3y BECTHOYISIPHOTO U
ONTOMOTOPHOTO HHUCTarMoB, HayalbHas (a3a peakuuu MNPOCIESKUBAHMS, KOTJAa CKAuKOM TIJa3a
«3axBaTbIBACTCS» ABMKYLIAsCS 3pUTEIbHAS 1IeNb MPU 3pUTEILHOM OO0CII€ZIOBAHUM BHEUIHETO MHUpA.
CrpykTypsl Mo3ra, o0ecreuyuBarolIfe OBICTpble, CKAauKoOOpasHble JBWXKEHHMS IJla3 - CAaKKaowl,
HaXOJATCSl B PETUKYJISAPHOU opManui MO3roBoro crosia. OJHAKO BBICHIMN IIEHTP MPOU3BOJIBHOTO
yIpaBJIeHUs] JIBUKEHUSMHU TIJ1a3 JIOKAJM30BaH B KOpe JIOOHOM J0iAM Mo3ra M Ha3bIBaeTCs
@poumanvuvim 2nazoosucamenvuvim noiem (8-e u 10-¢ moss).

AKmuenocmov HeUpoHo8 M03206020 cmeona. Cxema, IpeICTaBIeHHAs Ha puc. 5.15, mokaspiBaeT
CBSI3M M BEpPOSITHbIE COOBITHS, NMPUBOAAIIUE K CaKKajae Iia3a. BakHbBIMU 3lleMEHTaMH 3TOH CXEMBbI
SBJISIIOTCSL MTAY€4Hble HEHpOHBI M HeWpoHbI-Tay3bl. Bo Bpems ¢ukcanuu B3opa KIETKH-TIAy3bl
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pa3psHKAIOTCSl TOHWYECKU € BBICOKOW YacTOTOM; TaK KaK TOPMO3HBIE CBSA3HM OT HUX UAYT K TOPMO3HBIM
U BO30YAWUTENBbHBIM Ia4eYHbIM HEHpPOHAaM, 3TO JOJKHO MperoTBpaiiaTh (HOPMHUPOBAHHUE MAYKH
uMnynbcoB. [Ipennonaratot, 4To Bo30yIUTENbHBIC TaUYCUHbIe HEHPOHBI POCUUPYIOTCS K TOHUYECKUM
HEMpOHaM M MPOMCXOAUT MHTEIPUPOBAHHE MX AKTMBHOCTH, B PE3yJIbTaTe 4Ero oOpa3yercs CHUIHAI,
HEOOXOIUMBIN JUIs TOAJEPKAHUS J1a3a B SKCLIEHTPUYHOM TOJIOKEHUH (TaK Ha3bIBaeMbIi HEHPOHHBIH
UHTErpaTop). B neilcTBUTENIBHOCTH HEHPOHHBIN HHTErpaTrop, MO-BUIUMOMY, HMMEET OOJbIIYIO
IPOTSDKEHHOCTh. Y CTAHOBJICHO, YTO pa3pylIieHre B 0071aCTH MO3TOBOTO CTBOJIA U MO3KEUKA MPUBOIUT
K [Iapajuyy B30pa, T. €. HECIIOCOOHOCTH MOIEP>KUBATh SKCLIEHTPUYHOE MTOJIOKEHHE B30Pa.

[To mormke cxeMmbl CTBOJOBOTO TEHEpaTopa 3alyCKaloUIMi curHal (QopMupyercs KIeTKaMu-
nay3aMu. Y CTaHOBJICHO, YTO OHU IOJy4aroT aQpepeHTalnI0 U3 CPEAHUX U TIIyOOKHX CIIOEB BEPXHETO
JIBYXOJIMHA. DICKTPOPHU3NOIOTMYECKIMH METOJAMH TAaK)Ke ObLIO MOKA3aHO, YTO KIETKU-TIAy3bl MOTYT
BO30Y)XJIaTbCd MOHOCHMHANTUYECKH HA 3JIEKTPUUYECKYI0 CTUMYJLILMIO HMXKHMX CJIOEB BEPXHErO
nByxoinmusa. Takum o0pazoMm, HEHpOHHas cXeMa TeHepaTropa CakKaJbl «paboTaeT» IO MPUHIHITY
«CIIyCKOBOI'O KpIOYKa» - KJETKa-Tlay3a IOCTOSHHO TOPMO3UT IadeuHble HEMpOHBI. Kak TOIBKO M3
BEPXHETO JBYXOJIMUS 3aTOPMAXKUBACTCA pas3psll KIETKU-TIAy3bl, B ’TOT UHTEPBAJ PACTOPMAKUBACTCS
[A4YE€YHBIA HEHPOH M 3TOT CUTHAJ IMOJAETCS Ha COOTBETCTBYIOIINE MOTOHEHPOHBI, YTO U IIPUBOIUT K
Cakkazue.

Bepxue
IBYXOIN-
Mue

il
Hil

I} Knerka-maysa

L eporas
MRMRANNN i MoTore-
il

— TopMo3kag cBa3b
—* BoabyauTeneHad CBAIB

Inaz

Heuxere 8 /7 — |®
a3 b
—l Crumyn hl_ ~—(fl;\

Puc. 5.15. CxeMa Hel{pOHHOro reHepaTopa cakkal MO3[OBOTO CTBONA.

Chepa — cxeMa aKTHBHOCTH HelIPOHOB, CTpaBa — HeWPOHHAA CeTh, obec-
MEYHBAKHIAR CAKKATY.

Ha ocHOBaHMM 371€KTPO(U3NOIOTHYECKUX JaHHBIX OBUIO BBICKa3aHO MPEANOJIOKEHHE, YTO
NavyeyHble HEHPOHBI CO CIIOHTAHHBIM Pa3psiIOM SIBIISIOTCSA MPOMEKYTOUHBIM 3BEHOM MEXAY HUKHUMHU
CJIOSIMM TIEpPETHEr0 JIBYXOJIMUS M TapaMeIuaHHON peTHKyJspHoi (opmarueil mocta. Ilo MHeHMIO
UCcIIeIoBaTeNei, 3TH HEMPOHBI MOTYT I0JIy4aTh KOHBEPTEHTHBIE BXO/bl U3 psAJla UICTOYHUKOB, B TOM
yuciae U3 (POHTAIBHOTO TJ1a30[BUIaTENbHOrO Moiis. M3BecTHO, 4TO NEePUIMT CaKKaJ BO3HHKAET
TOJIbKO TPU  OJHOBPEMEHHOM  DAa3pyLIEHUH TEpPEAHEro  JBYXOJIMHS U (POHTAIBHOIO
[J1a30JBUTaTEIBHOTO MOJIS.

Bonpocsl

1. YpoBHU OCTpOEHNUS BUKEHUI B HEPBHOW CUCTEME YEJIOBEKA.

2. CnMHHOM MO3T - pe(hIeKTOPHBIN YpOBEHb OCTPOEHUS ABMKEHUH.
3. CtpoeHnue ceporo BellecTBa CHMHHOTO MO3ra.

4. Pediekcbl MO3rOBOTO CTBOJIA.

5. Heiipodusnonorus ria3o1BUraTeIbHBIX PEAKITHIA.
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OPU3NOJIOMNA MOIXKEYKA

Mo3Xe4oK, WO Malblii MO3I, TpPEACTaBIAeT CO00M  HAJACErMEHTapHYI  CTPYKTYDY,
PacMoIOXKEHHYI0 HaJ MIPOAOITrOBaTHIM MO3TOM M MOCTOM, T03aau OOJIbIIUX MOJyHmIapuid Mo3ra.
MOo3XKE4OK COCTOMT U3 HECKOJIbKHUX YacTed, pAa3JIMYHbIX 110 IPOUCXOXKAECHHUIO B HBOJIOLUU
MTO3BOHOYHBIX KUBOTHBIX.

VY 4YenoBeka MO3KEUOK COCTOMT W3 JBYX NOJyIIApHid, HaXoasmmxcs mo Ookam oT uepBs. K
dunoreneTnyecku Oosee IpPEeBHEM YaCTH MO3KE€UKa MIICKOMMTAIOIIUX OTHOCAT IMEPEIHION OO U
(IIOKKYIIOHOAYIAPHYIO YacTh 3aJHEH JOIH. DTH CTPYKTYpPBl MO3KEUKa MPEHUMYIIECTBEHHO CBS3aHBI
CO CIHHHBIM MO3TOM M BECTHOYJISIPHBIM ammapaToM, TOr/Ia Kak MOJyliapus B OCHOBHOM IOJIY4arOT
UH(POPMALIMIO OT MBIIIEYHBIX M CYCTaBHBIX PELENTOPOB, a TAaKXe OT 3PUTEIBHOTO MU CIyXOBOTO
aHanuzatopoB. Ha puc. 5.16 npezacrapineHa cxema MO3Keuka MICKOIMUTAIONIETO (CM. MpHIIoKeHue 6),
OTpakarolas MIOTHOCTh BECTUOYIISPHBIX, MPOMPHUOLIETITUBHBIX (OT MBI, CYXOXHUJIUN U CYCTaBOB) U
KOPKOBBIX a((epeHTHBIX MPOEKIUI B pa3IUYHble 30HBI MO3Keuka. CoraacHo 3ToH Kiaccu(UKaIiu
KOpa MO3euKa JIeIUTCS Ha TpU 00JIacTH:

1) apxuuepebemiym (cTapblii MO3kKeuoK) - (rmokkynoHomynsipHas Aons (goibka X); B Hell
OKaHUYMBAIOTCS MTPEUMYIIECTBEHHO BeCTHOYIsIpHBIE ad()epeHTHl U BOJIOKHA OT BECTHOYJISIPHBIX sIIED;
BECTHOYIIAPHBIC BOJIOKHA MPOCHUPYIOTCS Takke dacTudHo B s3brdok (lingula - monbka I) wm
KayJIanbHyr0 4YacTh BTyinoukd (uvula - mombka I[X), KOTOpbIe OOBIYHO OTHOCAT TaKXKe K
apxunepeoemymy;

2) naneouepedesutyM (IpeBHUNA MO3KEUOK) BKIIIOUAET MepeiHIo0 a0t (nonbku I - V), npoctyro
nonbeKy (moipka VI) u 3amHI00 9acTh kopryca mo3skeuka (noisku VIII-1X); maneouepedeniym TecHO
CBSI3aH CO CIIMHHBIM MO3IOM, a TaK)K€ UMEET JIBYyCTOPOHHHE CBSI3U C CEHCOMOTOPHON 00JIaCThIO KOPBI
OOJBIINX MOTYIIAPUL;

3) HeouepebeTyM (HOBBIM MO3KEYOK) BKIIFOUAET CPEAHIOD YacTh KOpIyca Mo3xeuka (moipka VII
u yactuyHo nonbku VI u VIII), koTtopas monydaer uHopmaiuo oT KOpsl OONBIINX MOJYIIapuid, a
TaKK€ OT CIYXOBBIX M 3pUTEIbHBIX penentopoB. OOpaTuTe BHUMAaHUE, UYTO OCHOBHAsl YacTh
MOJIyIIapUi MO3KeUKa MPUHAJIEKUT HOBOMY MO3KEUKY, KOTOPBIN JTydllIe BCErO Pa3BUT y YEJIOBEKA.

B Tomnme mo3xeuka HaxoAsTCs TpU Maphl saep: 3yOuyaToe, pacroioKEHHOE J1aTepalibHO; SIIPO
nraTpa - MeANaibHO; MPOOKOBHUIHOE U OKPYTIIOE S/Ipa - MEXAY HUMH.
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Puc. 5.16. CxeMa Kopbl MO3XKe4Ka (BHI CBEDXY).

1 — drokkytoHOAYAAPHAN DO, 2 — 3a0HAA OOAA; 3 — TMepedHaAR Ao,
4 — ropuaoHTaNnbHan Hopoana.

TMony- Kopa Yepeb
mapHe  MO3KEYKa

PCT

Puc. 5.17. Cxema oCHOBHBEIX cBssefl KiteToK [TypkuHbe KOph MO3XKeUKa.

J — sybuaree snpo; Ilp — npoMexyrounoe (OXpYIoe ¥ NpoGKoBHEHOS)
aapo; I — anpo matpa; YL — BeHTpoaTepaTsHOE AIPO TaxaMyca, Kp.a. —
KpacHoe A0po; B nar. — natepanbhoe pecTOynsapHoe anpo (Teirrepca); PO —
PeTHKYASpHAA gopMaumna Moarosoro crbona; 1 — mipaMuoHbIA Hefipon
AsHratensHoil Kops; BCT — pecTHBynocnuHanpHeii Tpakt; PCT — pyG-
pocriHHaABHBIHE Tpaxkt; 1T — AHpaMmuaHbIE TpakT; Perll — perHKyAOCITis-
HANBHEI MYTE.

EnuncTBeHHBIM 3Q(EePEHTHBIM BBIXOJIOM U3 KOPBI MO3)KEUKa SBISIOTCS aKCOHBI KIeTOK [lypkuHbe,
oOpasyromme CHHANChl ¢ HEWpOHAMHU BHYTPHUMO3KEUKOBBIX SACp M HEHUpOHAMHU JaTEpPaIbHOTO
BecTUOYIsipHOTO simpa (puc. 5.17). Tecnas cBsizp sapa Jleiitepca ¢ KOpoit MO3KeUKa J1aeT OCHOBAHHE
paccmaTpuBaTh ero (YHKIIMOHAJIBLHO KaK BHYTPHMO3KEUYKOBOE sSApo. Bce ocrampHbie 0Opa3zoBaHMs
TOJIOBHOTO M CIIMHHOTO MO3Ta HE MOJYYal0T MPAMBIX 3(pdepeHToB U3 KOpsl MO3keuka. Sapa marpa
MOCBIIAIOT BOJIOKHA K sipaM JleWTepca W K PEeTUKYISIPHON (dopMamuu mpoaoJiroBaToro mosra. M3
o0nacTu peTUKYISIpHOW ¢dopManuu, Te OKAaHYMBAIOTCS MYTH OT MO3KEYKa, OepeT Havalo
PETUKYJIOCTIMHAIBHBIN MyTh. [[poMexXyTOUHBIE sipa MOCHUIAIOT aKCOHBI B CPETHUI MO3T, B TOM YHUCJIE
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K KpacHOMY sifipy. MOIIHBIE TYYKH BOJOKOH, 00pa30BaHHBIC MPEUMYIIECTBEHHO aKCOHAMH HEHPOHOB
3yOuaToro sjpa, HampaBisOTCA K BEHTPOJATepalibHOMY sIpy Tajamyca, TI/ie MPOUCXOIUT
CHUHANTHYECKOE MEPEKITIOUEHNE, U aKCOHBI IIOCTCUHANTHYECKUX HEHPOHOB UAYT B MOTOPHYIO 00JIacTh
KOpbl OOJBIIMX MOJIyIIAPHil; 4acTh aKCOHOB HAampaBiigeTcs K Oa3albHBIM siapaM. Takum obOpazowm,
MO3KEUOK HE MMEET CaMOCTOSITEIBbHBIX JBHTATEIBHBIX CHCTEM, HO 00pa3yeT OOIIMpHBIC CBS3U CO
BCEMU MOTOPHBIMHU CHCTEMaMH: KOPTHUKOCIHMHAJIBHOW (MUPaMHIIHON), PyOpOCHMHAIBHOM, PETHKY-
JOCIMHAIILHOM, BECTUOYIOCTIMHAIBHOM, a TAKXKE C TI0JI0CAThIM TEJIOM.

Addepentarie u 3ddepeHTHbIE BOJOKHA MO3KE€YKa COOpaHbl B TpPU TMapbl MAacCCHBHBIX
BOJIOKHHUCTBIX ITyYKOB, M3BECTHBIX KaK MO3)KCUYKOBBIE HOXKH. AQQEepeHTHbIE BOJIOKHA BXOJSAT B
MO3KEUOK B OCHOBHOM Yepe3 HIDKHHE M CpeJHHE HOXKH MO3kKeuka. DQdepeHTHble BOJOKHA
IPOXOJAT NPEUMYILIECTBEHHO 4epe3 BEpXHUE HOXKKU. OJHAKO HMMEIOTCS HCKIIOYEHMS: HEKOTOpas
4acTh CIMHHO-MO3KEUKOBBIX ITyTe BXOJUT 4Yepe3 BEpXHHE HOXKKH, a HEKOTopwle 3ddepeHTHBIC
BOJIOKHA OT (DJIOKKYJIOHOIYJISIPHOM JIOJIH U si/Ipa aTpa MpPOXOJsAT Yepe3 HIKHUE HOXKKH.

Snpa maTpa HampaBiSIIOT BOJIOKHA Yepe3 HUKHHE HOXKKM K BECTUOYISPHBIM sapaM U
PEeTUKYISIPHON (hopMary IpoJOJToBaTOr0 Mo3ra M Mocrta. IIpomexyrounsie u 3y0dareie sizipa
MOCBUIAIOT BOJIOKHA Y€pe3 BEPXHHME HOXKKM NPEHMMYLIECTBEHHO K CpPEIHEMY MO3ry U TallaMycy,
0ocobeHHO K KpacHOMy snpy. OcHOBHasg 4acThb LEpeOeruIo-TaJaMHYECKUX BOJIOKOH OTXOIUT OT
3yOuaThIX sifiep. DTU BOJIOKHA IMPOCLUUPYIOTCS TakKe K KpacHOMY SApy, mojocaTtomy Teiy. Takum
o0pa3oM, BIUSHHS MO3XEYKa Ha CIHHAJIbHBIE MOTOHEHpPOHBI  OCYIIECTBISIOTCS  4epes3
BECTUOYJIOCIUHAIBHBIE U PETUKYJIOCIHHAIIBHBIE ITyTH, & HA MPELEHTPAIbHYI0 00JIacTh KOPHI - Yepe3
BEHTPOJIATEPAIBHOE IpO TaJlaMyca.

Cmpoenue kopwvt mo3zxnceuka. Kopa MO3KeuKa pa3IMYHBIX NPEICTABUTENICH ITO3BOHOYHBIX,
BKJIIOYAsl YE€JIOBEKa, MOCTPOEHA 10 €IUHOMY IUIaHy U COCTOMT U3 TPEX CJIOEB (CM. MPUIIOKEHHUE 6).
[ToBepXHOCTHBIH, UM MOJIEKYJISIPHBIN, CIION COACPKUT Pa3BETBICHUS JEHAPUTOB KiIEeTOK [lypkuHbe n
napajuienabHble  BojokHA. Kierkm IlypkuHbEe HMMEIOT YIUIOIIEHHBIM ACHAPUT, OPUEHTUPOBAHHBIN
napauieibHO CaruTTalbHBIM 30HaM Jojek (folia) Mmo3skeuka. JIeHaPUTHI ¥ aKCOHBI 3BE34aThIX KJIETOK
B MOJICKYJSIPHOM CJIO€ pPAaCIIOJIOKEHBI TaKWM K€ 00pa3oM, TOrJa Kak NapajielibHbIe BOJIOKHA
OPUEHTUPOBAHBI CTPOTO TPAHCBEP3AIbHO (MEPHEHAUKYISIPHO) IO OTHOMICHHIO K (OIIMYyMYy H
CarMTTAJILHOMY HAIIPABJICHUIO MIIWCTBIX BOJIOKOH. Y KOLIKH, HalpUMep, NapajuleibHble BOJIOKHA,
UMEIOT CPEIHIO JUIMHY 2 MM (auamnazoH g0 5-7 mm). OmHO mapajuiefibHOe BOJIOKHO IepeceKaeT
okosio 700 nenaputoB kieTok [lypkunse.

[Ipoekuny MIIMCTHIX U Ja3al0IIMX BOJIOKOH B KOPE MO3K€UKa OPraHU30BaHbI B BUJIE CATUTTaIbHBIX
IIOJIOCOK. B HI)KHEW YacTM MOJIEKYJSIPHOTO CJIOS HaxXOJATCA TakKe Tejla KOP3MHYAThIX KIIETOK,
AKCOHBI KOTOPBIX MAYT MEPIEHIUKYISIPHO HANIPABICHUIO JIMCTKA KOPbI MO3KE€UKa U OIUIECTAIOT Teja U
HavaJIbHbIE CETMEHTHI aKCOHOB KJeTOK [lypkuHbe. B MosiekyssipHOM ciioe umeeTcs Takxke HeOOoJIbIIoe
YHUCJIO 3BE3YaThIX KIIETOK.

CaMblil HUKHHM, TPaHYISIPHBIN CJION CONEPIKUT KIETKU-3€pHA, WM TpaHyspHble KieTku. OT Tena
KJIETKU-3€pHa OTXOJIUT 4-7 KOPOTKHMX JACHAPUTHBIX OTPOCTKOB, C KOTOPHIMH MILIKCTHIE BOJIOKHA
00pa3yroT cUHANChl. AKCOH KJIETKH-3€pHa MTOIHUMAETCS] BEPTUKAIBHO BBEPX U B MOJIEKYJIIPHOM CJIO€
T-00pa3Ho BeTBUTCS, 00pa3ys mapasuielbHble BOJOKHA. [110CKOCTh ero BEeTBICHUS MEPICHIUKYIIpHA
IJIOCKOCTH BETBJIEHUSA NCHAPUTOB KiIeTOK I[lypkuHbe. B rpaHynsipHOM clio€ HaxXOIATCs KIETKH
I'os1b15kM, aKCOHBI KOTOPBIX BOCXOAT B MOJIEKYJISIPHBIN CJION. I'aHTIIMO3HBIN CII0M HAXOIUTCS MEXKIY
ONMCAHHBIMU BBIIIE MOJIEKYJISIPHBIM U TPaHYJISIPHBIM CIIOSMU U COAEPKUT Tena KineTok [lypkunbe.

AddepenTHBIN BXOA B KOPY MO3KEUYKA OCYIIECTBISIETCS B OCHOBHOM 4Yepe3 ABE CUCTEMbI BOJIOKOH:
Ja3aIMe U MOXOBHIHbIE, Wiu MmucTele. Kaxnasa kierka [lypkuHbe mosrydaer BXOJA TOJIBKO OT
OJIHOTO JIa3alolIeT0 BOJOKHA (MeauaTop - acmapTaT), KOTOpOe 3aKaHYMBAaeTCs Ha HayalbHOU
(mpoxcuManbHON) YacTu JeHapuTa. Jlazaromniye BOJIOKHA INPEACTaBISAIOT COOOW aKCOHBI HEHPOHOB,
Tela KOTOPBIX HAaXOJSATCS B HUKHHUX oluBax. [1o 5 TOMy BXOAy OKa3bIBae€TCsl MOIIHOE BO30OYXKIaroliee
nerictBue: kietka [lypkunbse nenonspusyercs Ha 10-15 Mc, 1 B Heil pa3BUBAIOTCS KAJIbIIUH3aBUCUMBIE
MOTEHIMANbl JIEUCTBUSA. 3a MOTEHIMAJIOM JEMCTBUS HACTYIAET CIEN0Bas JAEMOISpHU3alus, KOTopas
BO3HUKAET BCIEJACTBHE AaKTHBALMM KaJbLIHMI3aBUCUMOW KaJIMEBOW MPOBOAUMOCTA COMATHYECKOU
MemOpanbl. [locie ciemoBoii AemoNispu3alliid HACTyMmaeT clefoBas rumneprnoispuzanus. [lo atoit
npuunHe kierka [lypkunbe MoxeT Bo30yKIaThCs 0 ’TOMY BXoay He Ooisiee 1-2 pa3 B 1 c.

MoxoBUHBIE BOJOKHA XapaKTEpHU3YIOTCS OOIMIMPHOW AMBEpPreHIHel (OAHO BOJOKHO 00pasyeT
CUHANChl nmpuMepHo Ha 20 KieTKax-3epHax) W OKa3blBalOT KaK TOPMO3HOE, TaK M BO30yXkIaroliee
neiictBue Ha kieTku Ilypkunbe. Bo30yauTenbHble BIUsSHUS Ha KIETKH [lypKHUHBE OT MOXOBHIHBIX
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BOJIOKOH IIEPEKIIIOYAIOTCS YePE3 KIETKU-3€pHA, AKCOHBI KOTOPBIX MOJHUMAIOTCS K TIOBEPXHOCTH KOPbI
MO3K€4Ka U, pa3BETBISSICH B MOJIEKYISIPHOM cClloe, 00pa3yroT napajuienbHble BosiokHa. [locnennue
OKaHYUBAIOTCSI BO3OYIUTENBbHBIMU CHHANCaMu (MeQuaTtop - IIIyTaMmaT) Ha JAUCTAIBHBIX yJdacTKax
nenaputos kietok I[lypkunse. I1o atomy Bxony kierka [lypkruHbE MOXKET aKTUBHPOBATHCSA B CPEHEM
30-40 pa3 B 1 c. BaXHbIM CBOWCTBOM 3TOr0 IYyTH SIBISETCS TO, YTO AaKTHBHBIC KIETKH-3€pHA
IIPEUMYILECTBEHHO aKTUBHUPYIOT KiIeTKH IlypkuHbe, nexamue HEemOCpPeACTBEHHO Hal HUMM, T.€. 3Ta
AKTUBHOCTb HE3HAYUTENILHO PACIIPOCTPAHSIETCS IO CUCTEME MapajlIeNbHbIX BOJIOKOH. OTCIO1a MOXKHO
c/ienaTh BBIBOJ O JBOWCTBEHHON ()YHKIIMH aKCOHOB KJIeTOK-3epeH. C OHOI CTOPOHBI, UX BOCXOASIIAs
4acTh 00pa3yeT pajualbHyl0 OpraHU3alMio, 01arofapst KOTOPOH MOXKET OCYIIECTBIISITHCS JIOKATbHOE
BO30yauTeNIbHOE BiaUsHUE Ha KieTku Ilypkunbe. [lpyras QyHkius — moaynupyromas - CBsi3aHa
COOCTBEHHO € NapajlIesIbHBIMU BOJOKHAMHU. CTUMYJISIIIMS MILKUCTBIX BOJIOKOH BBI3BIBAET YEPE3 AKCOHBI
kieTok-3epeH koptukanbHuble BIICII B kitetkax [TypkuHbe; OHM XapaKTepU3yrHOTCs I'pafyalbHOCTBIO U
nocneayrommumu TIICIIL. ITokxazano, uro 3tu TIICII renepupyroTcst 3a c4eT aKTUBALMM TOPMO3HBIX
MHTEPHENPOHOB B MOJIEKYJIIpHOM cioe. CHHanTh4ecKass akTUBaLus 4epe3 NapajlUIesIbHbIE BOJOKHA
BBI3BIBACT TeHepaluio HaTpueBbx [1/] B come, a mpu OOJBIION aMIUTUTY/AE - TEHEPALUIO TE€HIPUTHBIX
KajpueBbix 111,

Ha puc. 5.18 mnpencraBnena ympomeHHas MopdodyHKIHMOHATIBHAS CXeMa KOpPBl MO3KEUKa
(HelpoHBI, OKa3bIBAIOLINE TOPMO3HOE JEHCTBHE, 3aKpalleHbl YepHbIM). BUIHO, 4TO BCe BXO/bI B KOPY
IIPEBPALAIOTCS B TOPMO3HBIE B OOJBIIMHCTBE CIIydaeB udepe3 JBa IepekiroueHus. BozOyxnaromee
JEHCTBUE OKa3bIBAaIOT TOJBKO JIBA TUIIA HEHPOHOB: KJIETKU-3€PHA U HEHMPOHBI BHYTPHUMO3KEUKOBBIX
anep. O6a Tuna BXOAHBIX BOJOKOH (MOXOBHUIHBIE U JIa3alOIINE) TaKKE SIBISIIOTCS BO30YXKAAIOIIUMHU.
[Ipeanonararor, 4YTO Takoe OOJBIIOE KOJIMYECTBO TOPMO3HBIX HEMPOHOB B KOpE MO3KEUKa
HEOOXOIUMO JJisl TNpPEeAOTBPALLEHUS UIMTEIbHOW LMPKYISALMM HMIYJIbCOB IO HEPBHBIM LIEISM.
bnaromapss 3TOMy CBOHCTBY MO3XEYOK MOXET Y4YacTBOBATb B OIEPAaTUBHOM  YIPABICHUHU
JBUKEHUSIMHU.

@yHKIMSA KIETOK ['0JbIKM COCTOUT B NOJABICHUM pa3psifia BCEX I'PAHYIIAPHBIX KIETOK, KOTOPbIE
cabo BO30YKIEHBI. 3a CYET 3TOr0 OCYIIECTBISIETCS CBOETO poja «(pOKycHpOBaHHE» OTBETa Ha T
IpaHyJIsIpHBIE KJIETKU, KOTOPbIE CHIIBHO BO30YK/JI€HBI Uepe3 MOXOBU/IHbIE BOJIOKHA. KOHTpOIb oTBeTa
IPaHyJIIPHOW KIJIETKH OCYIIECTBIISETCS KaK 3a CUET OTPHUIATEIbHOM OOpaTHOW CBS3M uepe3 KIETKU
['onbiky, Tak ¥ 4epe3 CUHANTHYECKUM BXOJ Ha KOI'TEBUAHBIE JNECHIPUTHI I'paHysIpHON KieTkH. Kak
IIPABUJIO, KAX/IbII «KOTOTOK» JACHJIPUTA aKTUBUPYETCS OTIECIbHBIM MOXOBUIHBIM BOJIOKHOM. YTOOBI
rpaHyjsipHas KjeTka BO30yauiach, HEOOXOAMMAa CyMMalMs IO KpallHed Mepe IBYX «KOTOTKOBY.
CrnenoBarenbHO, TOJIBKO IPU «KOHLIEHTPUPOBAHHOW» AKTHBHOCTH B MOXOBHHBIX BOJOKHAX MOXHO
BBI3BaTh Pa3psij B IpaHyJSIPHON KieTke. AKCOHBI KIeTOK [lypkuHbe 00pa3ytoT eTMHCTBEHHBINH BBIXO/
U3 KOpPBI MO3XKEUKa.

Puc. 3.18. YUpolleKHad cxeMa KOphl MO3XKEYKa,

MB — MOXOBWAHEIE BOJMIOKHA, 3 — KNeTKH-3€pHA,; nap.s. — napajailentHbie
BOMOKHa; T — knetku [IypKHHBE; KK — KOP3HHYATbiE KIETKH; K.BM.A. —
KISTKH BHYTPHMO3XEYKOBLIX A0ep; NB ~— fa3aloluue poidokHda; I — waer-
KH ToapmxH.

Agppepenmmunie ceazu mo3znceuxa. AdbdepeHTHBIC CBA3M MO3KEUKA JENAT HA CIEIYIOIINE TPYIIIBL:
BOCXOJSIIME OT CIIMHHOTO MO3Tra, BECTHOYJISApHbIE - OT HU)KHEH OJIUBBI, PETUKYJSApHOU (hopMaluu u
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anep Mocra. B Kopy Mo3keuka NpOEHUPYIOTCS TaKK€ 3PUTEIbHBIE, CIYyXOBBIE M BEreTATHBHBIE
apdepenTsl. Bee 3TH myTH 3aKaHUMBAIOTCS MIIKUCTBIMU U JIA3a0IIMMU BOJIOKHAMH B KOPE MO3KEUKa.
OcHOBHas 4acTh ATHX NyTeH mepenaeT MHPOPMALUIO O COCTOSHUU WHTEPHEHPOHHOTO armapara
CIMHHOT'O MO3ra.

Kopa Oonpmux mnonymapuii, 0coO€HHO KOpa BOKPYI ILEHTpaJbHOH O0po3asl, 00pasyeT
MHOTI'OYMCIICHHbIE MpPsSIMbIE MIPOSKIUN HAa HEWPOHBI, 3aJIEraolie B TOJIE MOCTA (Tak Ha3blBacMble
MOCTOBBIE fJipa). AKCOHBI 3THMX HEHPOHOB MNPOELMPYIOTCS HA KOPY MO3XKeuKa. DOTH IMPOEKLHUH Y
YyeJI0BeKa OYeHb OOLIMPHBI, YTO BBIPAXKAETCsl B 00pPa30BaHMM BalIMKa Ha BEHTPAJIbHOM CTOPOHE MOCTa
(cM. mpuiioxkeHue 6). OTa cucTeMa SBJISETCS OCHOBHBIM KaHAJIOM, 10 KOTOPOMY HMIIYJbCalUsl OT
KOpbI OOJIBLIMX IMOJyLIApUN JOCTUraeT KOpPbl MO3XK€uKa, 00pa3ys NMPOEKLHI0 KaK K 4YepBIO, TaK U K
MOJIyLIAPHSIM MO3KEUKa.

Bnuanue mo3oceuka na cezmeHmapuulii annapam cRUHHO20 mo3z2a.

OxnaxJeHne TmepenHeil MoIM MO3KEUYKa BBI3bIBAECT YBEIMYCHHE KaK pasrHOaTeNbHBIX, TaK H
crudareabHbBIX MOHOCHHANTHYECKHX pe(IIEeKCOB BCIEICTBUE BBICBOOOXKAECHUS allb(ha-MOTOHEHPOHOB
CIMHHOTO MO3ra HU3-T0J, TOHUYECKOrO TOPMO3HOTO KOHTPOJS CO CTOPOHBI MO3KedKa. Aubpa-
PUTHMAHOCTb, TOABIAIOIIAACA  IIOCHE  yNAJIEeHUs  MO3KEUKa, HcCYe3aeT IOocie  Iepepe3Ku
BECTHOYJIOCHUHAIBHOIO TpakTa. ODTO TOBOPHUT O TOM, 4YTO KiIeTKH IlypkuHbe OKa3bpIBalOT Ha
CerMEHTapHbII anmnapar CHMHHOTO MO3ra TOPMO3HOE BiIMsAHHUE. JleficTBUTENBbHO, HEHpPOHBI spa
Jeiitepca yBenMUMBAIOT YAacCTOTYy CIOHTAHHOIO pas3psja NPUMEpPHO B 2 pas3a mocie yAaJeHus
Mo3xeuka. [IockobKy BeCTHOYJIOCHMHAIBHBIA TPAaKT OPraHU30BaH COMATOTONMYECKH, TAKUM K€
o0pa3oM oOpraHu3oBaHa peEryJsdlusg MO3KEUKOM AaHTUIPABUTALMOHHOIO TOHyca. HampoTus,
aKTUBHOCTh TaMMa-MOTOHEMPOHOB MNpH OXJAXKICHUU IepeiHed J0JIM CHUXKAaeTcsi. OTO, B CBOIO
ouepeb, CHMXKAET 4acTOTy (POHOBOTO pa3psiia MEPBUYHBIX W BTOPUYHBIX OKOHUYAHHH MBIIICYHBIX
addepeHTOB, a TaKkXkKe MMOJABJISEeT UX PEAKLUU HA PACTSHKEHUE MbIIIIIBI.

Ha HelipoHax BecTUOYJISpHBIX SA€p 3aKaHUMBAIOTCS KAaK aKCOHBI KJeTOK IlypkuHbe KOphl uepss,
TaK ¥ BOJIOKHA, Oepylive Hayalo OT sAapa IuaTpa. AKCcOHbl KieTok I[lypkuHbe 3akaHUMBAIOTCS
[IPEUMYIIECTBEHHO Ha HEMPOHAX KPYMHOKIETOYHON YacTH JIaTepajIbHOr0 BECTUOYIISIPHOTO siapa (1Apo
Jeiitepca), Torna Kak akCoHbl sJpa IaTpa - Ha APYTHX sipax BeCTUOYIApHOro Komiuiekca. Yepes
BECTHOYJIOCHUHAIIBHBIE IyTH OCYHIECTBISIETCS (a3sHBId W TOHMYECKHH KOHTPOJIb 3KCTEH30PHOU
(aHTUrpaBUTALMOHHON) MYCKYJIaTypBbI.

VY nanenue 3aaHel 4acTH MO3KeuKa ((PIOKKYITFOCa MITH HOMYJIOCA) BBI3BIBAET Y )KUBOTHBIX Ae(PUIINT
BECTUOYJISIPHOTO KOHTPOJIS 1MO3bl U JBMKEHUsA. [Ipu 3TOM coxpaHsercs: OIyLIEHHE TSDKECTH WU
JBUKEHUM B TPOCTPAHCTBE, OTCYTCTBYIOT TaJUTIOLMHAIMM JBUKEHHUS WM TOJOBOKPYKEHUS.
HapymatoTcst 1BHXKeHHs IJ1a3: MOSBIAETCS HUCTAarM (OOBIYHO TOPU3OHTANIBHBIA ¢ ObICTpol (ha3oii,
HAIpPaBJIEHHOMW K CTOPOHE IMOBPEKICHHUS).

YCTaHOBIIEHO, YTO MO3KEYOK MOAYIMPYET AKTUBHOCTh HEHPOHOB IMPAMUJHOTO TpakTa.
OcHOBHBIE MYTH K KOpe OOJIBIIMX TOJYIIapUH OT MO3Ke€4ka 00pa3oBaHbl aKCOHAMM 3yO0YaThIX H
YAaCTUYHO MPOMEXYTOUHBIX siiep (Uepe3 BepXHHE HOXKKUM Mo3zxkeuka). OHM MepeKsrovaroTcs uepes
BEHTpOJAaTepaIbHOE SJIPO TajlaMyca, HEMpPOHBI KOTOPOro MPOELHUPYIOTCS Ha MOTOPHYIO KOpy (cM.
BbIIIE). DTOT IMYyTh OPraHM30BaH COMATOTONMHUYECKU. J[pyroil BOCXOIAIIMHA MyTh HMPOXOAUT 4Yepes3
PETUKYIISIpHYIO (pOopMalMio CTBOJIA, Ky/ia MOCTYIal0T BOJOKHA OT BEPXHHUX U HIKHUX HOXKEK MO3Ta.

Hapywenua no3wt u 06uxicenuil, 6b136aHHblE NOEPEHCOCHUEM MO3HCCUKA.

CucreMaTH4ecKHe MCCIEAOBAHNUS MO3KEUKOBBIX pACCTPOMCTB Yy JKMBOTHBIX OBLIM HAydaThl
uTanbsHCKUM yueHbIM JI. Jlrounanu B koHue XIX Beka. Ero HaOmromeHus ObUM B JaibHeHIeMm
MHOTOKPAaTHO MOJATBEPKIACHbI, PACIIMPEHBl U YTOUHEHBI, B TOM YHUCJIE€ KIMHULIUCTAMH MPH U3yUEHUH
CUMIITOMOB IIOPAKEHUSI MO3KEUKa Y JIFOJIEH.

VYianeHue MoO3Ke€4UKa pacTOPMaXMBAaeT psA  BECTUOYISAPHBIX peQueKCOB U pedIieKcoB,
PEryJIMpyEeMbIX CETMEHTAPHBIMH MEXaHU3MaMU CIMHHOTO MO3ra. Y XpOHHYECKHUX COOaK M KOIIEK, y
KOTOPBIX YyJaJeH MO3XKEUOK, cpa3dy Iocje ONepaluu YCHIHMBAIOTCS CYXOXHJIbHBIE pPeQIIEKCHI,
TUIEPTOHYC pasrubateneil TyJlOBHIA M KOHEYHOCTEH (Tak Ha3blBaeMbl OMHUCTOTOHYC). IIpumepHO
yepe3 2 HeJ MOocie omepanuu cobaka 6e3 MO3KedKka MpUoOpeTaeT CIOCOOHOCTh CTOSTh, M B ATOT
NEepuoJl TUIEPTOHYC HAYMHAET CMEHATHCS TUIOTOHMEH. Y 00€3bsiH yAaJeHHe MO3KeuKa cpazy
BbI3bIBA€T Ia/ICHUE MBIIIEYHOTO TOHYyca. AHallOTWYHas KapTUHA HaOmonaeTcss y OOJbHBIX C
HNOBPEXJCHHBIM MO3XKEYKOM. B cBs3M ¢ 3TUM OOJbHbBIE ¢ MOPaKEHHBIM MO3KEUYKOM HE CIIOCOOHBI
NOJJIEPKUBATh OMpeleieHHylo mo3y. Hampumep, ecnu pyku OOJBHOTO BBITSHYTHI BIEpen U
ONUPAIOTCS HA MOJICTaBKY, KOTOPYIO BHE3AIMHO YOMPAIOT, TO PYKH IACCUBHO MaJlal0T BHU3, B TO BpeMs
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KaK y 3/I0pOBOTO YEJIOBEKA OHM MWJIM COXPAHAIOT MpEXKHEE IO0J0KEHHE, WM TOJBKO CIerka
onyckatotcs. [lo-BuaMMoMy, ¢ THIIOTOHYCOM MYCKYJaTypbl CBSI3aHO U BO3HMKHOBEHHUE MBIIICYHOM
c1aboCTH, KOTOpas NpOSIBISETCS B OBICTPOM HACTYIUIGHMH ycTanocTH. [IpumepHo B 2 pasa
YMEHBIIAETCS BEC, KOTOPBIN )KUBOTHOE 0€3 MO3KeUKa MOKET HeCTH Ha criuHe. CUMITOMBI TUIIOTOHUHU
OOBSICHAIOT IOJJaBJICHUEM aKTUBHOCTH raMMa-MOTOHEHPOHOB TOCIIE YAAJICHUS MO3KEUKA.

OnHO U3 XapaKTepHBIX MPOSIBIEHUI MO3KEUKOBOW HEJOCTATOUYHOCTHU - 3TO MOSIBICHUE mpemopad,
KOTOpBIM MpOSBISETCS B BHUJAE KOJEOATEIbHBIX JBUKEHUM KOHEUHOCTEH M TOJOBBI B IIOKOE
(craTMueckuil TpemMoOp) MU BO BpeMs JABWKEHMs (KMHETUYECKUH, WJIM HHTEHLUUOHHBIH, TPEMOop).
OO6b19HO Tpemop Oosiee BhIpaKEH BO BpeMs JABMXKECHHM WM MPH AMOIMOHAIBHOM Bo30Oykaenuu. [Ipu
pacciabieHuu MyCKyJaTypbl, 0COOEHHO BO BpeMsl CHa, OH Mcue3aeT. TpemMop, KOTOPbIM MposBiIsieTCs
TOJIbKO BO BpEMsI MBILIIEUHON AaKTUBHOCTH, CBS3BIBAIOT C JESATEIBHOCTbIO TI'aMMa-CHUCTEMBI.
Kunernueckuii TpemMop HanboJiee IpKo BbIPaXKEH B Hayase JABMXKEHUS U IIPU €ro 3aBEpLICHUH, a TaKXKe
IIPY [IEPEMEHE HAIIPABJICHUS JBUKECHHUSL.

[lox amaxkcueri NOHUMAIOT HapyLICHHE KOOPIUHAIIMY, TOpsaKa (J1aT. taxia - mopsaoK) ABUIKEHHI.
Haubosiee cmiibHO aTtakcus MpOSBISETCA Y MPUMATOB M OCOOEHHO y 4yenoBeka. [IpuHATO paszmuyaTh
CTaTUYECKYK aTaKCUI - HApYyLIEHWE paBHOBECUS IIPU CTOSHUM M JAMHAMHYECKYIO aTaKCUIO -
HapylIeHWE KOOPJIMHALMM JBUTATEIbHBIX HABBIKOB. DOJIBHOM C MOpPaXXCHHBIM MO3KEYKOM HE
croco0eH OBICTPO CMEHUTh OJIHO JBM)KEHUE IPYTUM, HallpuMep, 6apabaHUTh NaJIbLAMH.

Jucmempus  (HapylleHUE  pa3MEpPHOCTH  JIBWJKEHUS) MPOSBIAETCS INPU  COBEPIICHUU
LeJICHANPAaBJIEHHBIX JBM)KEHHUH, KOrJAa KOHEYHOCTh JIMOO HE JIOCTUIaeT Lenu (TMIOMETpHs), Ju0o
IIPOHOCUTCS MUMO Hee (runepmerpusi). YenoBek, CTpaaarouii JuCMETpUel, He ClIocOOEH BBINOIHUTD
NaJIBLEHOCOBYID MpoOy (C 3aKpbITBIMU IJla3aMH  JIOTPOHYTbCS YKa3aTeJIbHbIM MajblieM [0
COOCTBEHHOTO HOCa). Y 00€3bsiHbI, 00YYEHHOW MEePeJBUTaTh PhIUar MEXIy JBYMs OIpaHHYUTEISIMHU,
II0CJI€ XOJIOZOBOI'O BBIKIIOUEHHUS 3yOUaToro sapa pe3Ko yXy/IIAeTCsl BBINOJIHEHHE 3TOTO HaBBIKA:
pplUar B KOHLE KaXKJOTO JBUKEHHUS YNUPAETCS B OrPAHUYUTENb, M MPOXOJUT HEKOTOPOE BpeMs,
IPEeX/Ie YeM )KUBOTHOE HAaUMHAET MEePEIBUTaTh €ro0 B IPOTUBOIOIOKHOM HAIIPABICHUM (IUCMETPHS).

YcTaHOBIEHO, YTO TMOPaXXEHHE MOJYIMIAPHBIX CTPYKTYp (Kopa mosymapuii u 3ybdartoe sapo)
IOPUBOAUT K aTaKCMM KOHEYHOCTEW, TOrJa Kak INOpa)KeHHE 4YepBsi, BKIOYas sijipa IIaTpa, BbI3bIBAET
aTaKCUIO TynoBuIa. Mo3:KeuKkoBas aTaKCUsl XOPOILIO W3Y4YeHA y )KMBOTHBIX - KOIIEK, cOOaK, 00€3bsH.
Tak, y «0e3M03KEeUKOBBIX» CO0aK M KOIIEK Jalbl IIMPOKO PACCTaBJIEHbl, MHOTA MEPEKPEIINBAIOTCS,
IIpU 3TOM KMBOTHOE TepsieT paBHOBecue U mnanaer. [Ipu xonpbe mnm Oere Ha TpendaHe aMIUIMTYAA
JBYDKEHUH Y HUX CUJIBHO BapbUpYET OT Illara K 1iary.

[Ton acunepeueii MOHUMAIOT OTCYTCTBUE JOMOJIHUTENBHBIX COAPYKECTBEHHBIX JIBHXKEHUH IpH
BBITTOJIHEHUH JIaHHOT'O JIBUTATENILHOrO akTa. Hampumep, npu monbITKe XOAUTh O0JBHON 3aHOCUT HOTY
BIIEpE]l, HE MEPEMECTHUB LIEHTPA TSKECTH, U 3TO IMPUBOAUT K MAJI€HUIO0 Ha3a/1; IPU MOIBITKE CECTh 0e3
NOMOIIM PYK U3 TIOJOXKEHHUs, JIeKa M30JMPOBAHHO COKpallaloTcs crudatenu Oeapa, HOTH
MOJHUMAIOTCS BBEPX, U OOJLHON HE MOXET MOAHATHCA. BoJIbHON HE COCOOEH MOAHATHCSA CO CTYyJa
6e3 momou pykK. 310pOBBIM YEIOBEK 3TO JAEJaeT B CIEAYIOLIeH MOCiIe0BaTeIbHOCTU: OTKJIOHSAET
TYJIOBUIIIE BIIEpEJl, MEPEHOCS] TEM CaMbIM ILIEHTP TSDKECTH B IUIOMIAAb OyIylled OIOpbl, U 3aTeM
BCTaeT. B pe3ynbTare nposBiIeHUs] aCHHEPTUU JIBH)KEHUE Kak Obl pacmajaeTcs Ha psii BBITOJHSIEMbIX
NOCJIe0BATENbHO MPOCTHIX ABMXKEHUH. Tak, 00e3bsHa, y KOTOPOH X0JI00BOM OJI0Ka01 BBIKIIOYEHO
3yOuaToe SApo, BBINOJHIET IBM)KEHUE PYKOM, YTOOBI HaXaTh KHONKY, B BHJIE IMOCJEI0BATEIbHOM
CepUM KOPOTKHMX JBMKECHUN. BONBHONM C MOPAKEHHEM MO3KE€UKa, €CIU pyKa ITOAHSATAa BBEPX, a €ro
IpPOCAT JAOTPOHYThCA /10 KOHYMKA HOCA, CHayalla OMYCKaeT pPYKY, 3aTeéM CrHOaeT B JIOKT€ U TOJBKO
1oCJIe 3TOT0 OJHOCUT TaJiel] K HOCY.

VYnanenue (IOKKYIOHOAYISIPHONH JOJNM MO3KEYKa y MPUMATOB, BKIIOYAs YeJIOBEKa, BBI3BIBAET
KOMIUIEKC ~ pacCTpOMCTB  JBWXKEHUN TIJa3: TUIEPMETPUIO  CakKal, YXYyIIIeHHE IUIaBHBIX
MPOCIIEKUBAIOLINX JBI)KEHHUH TJ1a3, HECIIOCOOHOCTD YIEeP>KUBATh B30P B SKCLIEHTPUYHOM IOJI0KEHUH,
OCIWJUTALIMH (TPEMOP) TIIa3HbIX 00K, M3 aToro cnemyer, uTo (hIOKKYIOHOLYISIPHAS TOJISI y4acTBYET
B KOHTPOJIE MYCKYJIATyphl IJ1a3, KOHEYHOCTEW U TYJIOBHUIIA B CUTYalUsX, B KOTOPBIX HCIOJIb3YETCS
BeCTHOYISIpHBIN ammapat. [lepenHss 1ons Mo3Kedyka y4yaCcTBYeT B KOHTpPOJIE JIOKOMOIIMH, a
HOJyIIapHs - B MPOM3BOJBHBIX JBHMKEHUsAX. [lepeqHsst A0y MOJydaeT CUTHalbl OT TeX oOiacTei
MepeTHEro Mo3ra, B KOTOPbIX (OPMUPYIOTCS IBUTraTelbHble Iporpammbl. Ciojja MOCTyMaeT TakKxke
uH(pOpMalKs OT TOJIOBBI, IIEH, TYJIOBHUILA U KOHeUHOCTe. HecMOTpst Ha TO 4TO MO3KEUOK HE MMEET
CBOEM COOCTBEHHOW JABHUraTEIIbHOM CHUCTEMBI, OH YYacTBYET B KOPPEKIMH ABM)KEHHUH BCEX yacTei
Tena.
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HEAPO®UN3NOJIOrNsi CTPUAPHOU CUCTEMbI

[Monocateie Tema (COrpus striatum) mpeacTaBieHbl OOJBIIMMHI KJICTOYHBIMA MacCaMd B OCHOBaHUHU
Oonpiux nonymapuii mosra. [losocaroe Teno cOCTOUT U3 XBOCTATOTO si/ipa U CKOPJIYIbI (BMECTE OHU
COCTaBIISIIOT HEOCTpHATyM, (puiioreHeTH4eckn Hambojee HOBOe 00pa3oBaHUE) W ONEAHOrO IIapa
(maseoctpuiatyma - HaumOoJiee ApeBHEH uacTh cTpuaTyma). HasBanue «mosjocatoe Teno», WIU
«CTpUATYM», SIBIISIETCS OMUCATENbHBIM, T. €. OHO OIHKCHIBACT, KaK BBITTISIUT 3Ta CTPYKTypa Ha
(GpOoHTANBHBIX cpe3ax OOoNBIIMX TMOJyIIapui TojoBHoro mosra. Ha puc. 5.19 npuBengena cxema
CTpUApHOW CHCTEMbI UYeJOBEKa, B KOTOPYIO BKIIOYEHBI, KPOME COOCTBEHHO CTpUATyMa, TAKXKE Te
CTPYKTYpbI, KOTOpPbIE C HUM TECHO cBsi3aHbl. CTpUAaTyM HE IOJIy4aeT MPSAMBIX BXOJOB OT CIIMHHOTO
MO3ra U OT CEHCOPHBIX SIEp MO3roBOro cTBoJia. OCHOBHBIE BXObl 3T CTPYKTYpa MOIY4aeT OT KOPHI
0OJBIIMX MOJIYIIAPUM M OT HEKOTOpBIX sAlep Tajamyca. Bce KOpKOBBIE NPOEKLIUU Ha CTPUATYM
OpraHM30BaHbl HUIICWJIATEpAlbHO, 3a MCKJIOYeHHeM 1moned 4, 6 u §, KoTopesle 00pa3yrT
OulaTepaabHbIe IPOEKIIUH.

bnennpiii map u uepHas CcyOCTaHLUS SBISAIOTCS OCHOBHBIMU J(P(GEPEHTHBIMH CTPYKTYpamu
CTPUAPHON CHUCTEMBI. DTH CTPYKTYPBI OTCHUIAIOT BOJIOKHA K TallaMyCy, B 00JacTh CpEAHEr0 MO3Tra M
KayJaJdbHO B 005acTh MocTa. VX cMHanTHYecKre OKOHYaHUS OKa3bIBAIOT TOPMO3HOE CHHANTUYECKOE
neiicTBue (MeauaTop — raMMa - aMMHOMACIIsIHasE KUCII0Ta).

Ilamogpuzuonocuueckue  mexanusmvl  HAPYWIeHUs  0GUZAMENbHO20  KOHMPOAA  Npu
nospexcoeHuu cmpuamyma y uenoeeka. Axkunesus W unepakmueHocms. AKUHE3US (CHU)KEHUE
o0beMa JIBM)KEHUI) Hanbosiee 4acTo BCTpeUaeTcsl MPU NapKUHCOHU3ME WIIM Y OOJIbHBIX BTOPHUYHBIM
MapKUHCOHMU3MOM IIPU XpOHMYECKOM IpueMe HelponenTukos. [Ipu nmaTtonoroaHaToMu4eckoM aHaInu3e
B 3TUX CIIy4asx HaOJIOMAIOTCS BBINAAEHUE KJIETOK YepHOU CyOCTaHIIMN M YMEHBIICHNE KOHLIEHTPAIuU
nodpamuHa B cTpuaTyMe. AKHMHE3MIO 4acTO OTMEYAIOT TaKXe Mpu OWiIaTepaJbHOM MOBPEXKIECHUU
TUIOTaaMyca, 9YTo OOBACHSIOT MEPEPhIBOM BOCXOASAIIUX JO0(haMUHEPTUUECKUX ITyTEH.

VY 3KCnepUMEHTaNIbHBIX KUBOTHBIX aKHMHE3US SIBISIETCSA PE3yJIbTaTOM OMIIaTEpaTbHOM NECTPYKIUU
BOCXOJAIINX JOo(haMUHEPrUUECKUX IMyTel WM MPUMEHEHUS BEILECTB, KOTOPhIE 3TU IMMYTH OJIOKUPYIOT
(Hampumep, 3a cueT OJIOKUPOBAHUS CUHTE3a WJIM XpaHEHUS Jo(paMiHa B CHHAITUYECKUX OKOHYAHUSIX).

85



XBocTaToe aapo
el

L
kit

Puc. 5.19. CrpuapHas cHCTeMa B MO3Ie YEIOBEKA W ee s depeHTHEIE CBAIH
{cxeMa).

VY KHMBOTHBIX AaKHHE3Us, BbI3BaHHAs (HapMaKOJIOTMYECKUMHU BEIIECTBAMHU, COIPOBOXKIAETCS
PUTHAHOCTBIO, HapylIeHHMEM MO03bl M TpeMOpoM. B pOTHBONONOXKHOCTH 3TOMY OJoKajga
n0(haMUHOBBIX PELENTOPOB WM UCTOIIEHUE 3amaca JopaMHHa TPUBOANUT K BO3PACTAHHIO MOTOPHOM
AKTUBHOCTHU. DTOT 3PPEKT BO3HUKAET Y )KUBOTHBIX, KOTOPbIE MOIY4alOT BELIECTBA, CIIOCOOCTBYIOLIHE
BBICBOOOXKICHHIO MopamMuHa w3 neno (Hampumep, ampeTaMuH), WIH CHenu(pUYecKre aroHHCTHI
nodamMuHa (Hapumep, aroMop(uHBI).

Knunnueckue HaOMIOJEHUS YKa3bIBAlOT HA BaXHYIO poJib JA0(aMHUHOBOM CUCTEMBI IMEPEIHETO
MO3ra B JIBUTaTeIbHOM KOHTPOJIE: CHUKEHUE aKTUBHOCTU J0(haMUHEpruyeckoil CUCTEMbl IPUBOIUT K
CHI)KEHMIO JIBUTaTEJIbHOM AaKTHMBHOCTH, a4 AKTHUBALlUS STOW CUCTEMBI - K €€ BO3pacTaHUIO. ITO
MOATBEPKIAETCS U OKCIIEPUMEHTAIILHBIMU UCCIIEI0OBAaHUSAMM.

Huckunez u cmepeomunnoe nosedenue. IUCKUHE3 TMPOSBIAETCS B BUIE HENPOU3BOJIBHBIX
JIBYDKEHUH OTAENbHBIX yacTel Tesa. ITo HablogaeTcs, Hanpumep, npu xopee (0one3ns ['eTuHrroHa),
remubamu3me, areto3e. OCHOBHOM TpPU3HAK: CXOJACTBO TAaKUX JABM)KEHUH C HOPMaJbHBIMU
JBIDKEHUSMH WM MX (PparMeHTaMH; BCE CTEPEOTUITHOE IMOBEJECHNUE COCTOUT U3 TaKUX 3aKOHYEHHBIX
€IMHHIL.

Pucuonocms. CunTaror, 4To 3TO HapyLIEHHUE SBISAETCS CIEICTBHEM HapyIIEHUS CYNpPaCIHHAIBLHOIO
JBUTaTE€IIbHOTO KOHTPOJISL, KOTOPBIA pacHpoCTpaHseTcs Ha raMma- U aibga-moToHeponsl. [locie
paspyieHust 6Je1HOro mapa Wik COOTBETCTBYIOLIETo 3((epeHTHOro MmyTH PpUTHAHOCTh CHHUYKAETCS.
Ona Ttaxke ymeHbllaercss mocie BBeneHUs L-mno¢bl (y OONBHBIX NMapKUHCOHU3MOM). Y jroAed u
JKUBOTHBIX PUTMJHOCTb BO3MOJKHA IIPM  CHCTEMaTH4YECKOM IPUMEHEHHM HEMPOJICNITUKOB,
OsioKupyroIMX 10paMHUHOBBIE perenTopsl (PeHoTnasuH, OyTepoeHO3UH), WIH Pe3eprrHa, KOTOPHIH
UCTOIIAET co/iepkaHue JohaMuHa B CHHANITHYECKUX OKOHUAHMSIX.

TakuM o00pa3oMm, HpHU CTPUAPHBIX MOBPEXKICHUSAX HauOojee SPKO NPOSBISIOTCA TPU THUIMA
CUMIITOMOB: JUCKHHE3, TPEMOP M PUTHIHOCTb. B 3THMX cuUMITOMax, KpOME€ CTPHAapHBIX CTPYKTYp,
Y4acTBYIOT U JApPYru€ MO3rOBble CTPYKTyphl. Hampumep, Tpemop SKCHepUMEHTAIbHO MOJy4aroT
TOJIBKO TpU KOMOMHUPOBAHHBIX IOBPEXACHUSAX Oa3zalbHBIX TaHIIMEB U MO3KEUKOBBIX CBS3EH.
CuuTatotr, 4To y TakuX OOJBHBIX TaK)Ke€ MMeeTCs] KOMOMHMpPOBAHHOE MOBPEXACHHUE NO0(PaMHUHOBBIX
nyTeil 1 pyopo-0JIMBO-MO3KEUKOBO-pYOpaTbHON METJIM U YTO BEAYILYIO POJIb B 3THX CIy4asx UTpaeTr
3y04arToe sSapo MO3KeUKa.

Jnsg nuckrHEe3a XapaKTepHa 3aBUCUMOCTb OT pa3pylIEHUs ABYX CTPYKTYp, MMEKOIIUX MPAMON
BBIXOJT Ha OJeHBIN map, cyoTasammuaeckoe siapo (teno Jlrouca) u momocaroe teno. Hampumep, mpu
JTUCKMHE3e y OONbHBIX TeMHOAUIM3MOM  HAOIIOAAIOT  MPEUMYIIECTBEHHOE  IOBPEXACHUE
cyOTasiamMmuyeckoro sjapa. B To ke Bpems mnpu Xopee M aTeTo3e IJUCKHWHE3, IO0-BHIMMOMY,
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OIPEEIAETCS B OCHOBHOM ITOBPEKIECHUEM CTPHAPHOI CUCTEMBI.

Purnmrocts Hanbosiee 4YETKO CBsI3aHA CO CTPHAPHON CHCTEMOM, XOTS Y UeJIoBeKa ATO 3a00JIeBaHUE
ABIIIETCS, KaK [IPaBUJIO, PE3YJIbTaTOM ITOBPEKACHUS HE TOJIBKO CTpUATyMa.

MOXHO NpPEeANoNoKNUTh, YTO HENPOM3BOJbHBIC JBWKEHHMS pa3IMYHOIO THUIA MOIJIM OBITh
pe3yJbTaTOM MAaTOJIOTHHM JIBYX CTPYKTyp: cyOTalmamyca M CTpHAaTyMma, KOTOpBIE OKa3bIBalOT CBOE
BJIMSIHME Ha OJIeAHBIN 11ap uepe3 pas3eabHble IPOEKLUH.

KnuanyecknMu Mccae0BaHUSMHU YCTaHOBIICHO, YTO TMPU pa3pylIeHUH B 00JacTH OJIEAHOTO 1Iapa,
a TakXe Tajamyca (BEHTpoJaTepajbHOE sIpO TajaMmyca) MPEeKpallaroTcs HEIPOU3BOIbHbIEC JIBH)KEHUS
(TUCKUHE3, TPEMOD), @ TAKXKE PUTHIHOCTH ¢ 00JIee UM MEHEE CHIIBHBIM YXYAIICHHEM MPOU3BOIBHBIX
JBYDKEHUH. DTH SIBJICHUS MOKHO HMHTEPIPETHPOBaTh ciefyroumM obpazom. HecMmoTps Ha To 4ro
BBIXOJI OJIETHOTO 11apa, 0€3yCIIOBHO, BOBJIEKAETCS B MATOTE€HE3 STHX HEMPOU3BOJIBHBIX IBM)KEHUH, HO
OH He urpaer Beaymed posn. [loaToMy Korga naTOJOTMYECKHM BBIXOX YAAISAIOT, JAESATEIBHOCTD
OCTaBILEICS YaCTU MOTOPHOM CUCTEMBI MOKET KOMIIEHCUPOBATHCS a/IeKBaTHO.

OtcyTrcTBHE TPYOBIX W3MEHEHMH NIPOM3BOJBHBIX JBM)KEHUH IPH NAIMAANBHBIX HApYIICHUSAX
OOBSACHSIOT HEMOJIHBIM NPEPHIBAHUEM BbIXOJa U3 Oa3aJbHBIX TI'AHIJIMEB, a TAKXKE TEM, YTO OCTAETCS
HE3aTPOHYTOM 4YEepHOE BEIECTBO. MIMEIOTCSI HEKOTOpBIE J0KA3aTelbCTBA TOTO, YTO IUCKHHE3 €CThb
pe3yibTaT AMCHYHKIMM B Tpenenax crpuaryma (WIM HUTPOCTPUAPHOM T0(PaMHUHOBON CHCTEMBI),
TOTAAa KaK aKMHE3Us SBISIETCS pe3ysbTaToM JAUCQYHKIHMHM B Me30aMMOMYeckoil 1odaMuHOBOMI
CUCTEME.

B knuHuKe CMHAPOM IMOpPaXXEHMsI CTPUAPHOM CUCTEMBI OINUCBHIBACTCS KakK amemo3 n xopes. llpn
aTero3e HaOII0Ial0T MEAJICHHBIE HETPEKPAIAIOIINECs IBHKCHNS Ha (DOHE MBIIIEYHOTO TUIIEPTOHYCA.
B HuX 00BIYHO BOBJIEKAIOTCS PYKH, MEHEE 4acTO - I'yObI U fA3bIK, JOCTATOYHO PEJKO - I1es U HOTU. [Ipu
Xopee ABUKEHUSI POUCXOAAT Ha (JOHE MBIIIEYHOTO TUIIEPTOHYCA; OHU OBICTPBIE, OTPHIBUCTHIE B BUJIE
IIEPEMEXKAIOLINXCS HEPETYIIIPHBIX IBUKEHUH B HETIPEACKa3yeMOH II0CIIEN0BaTENbHOCTH.

bone3np I'ermHrroHa, npu KOTOPOM XOpes SABIAETCA BEAYIIUM MOTOPHBIM CHMIITOMOM,
HEHNPOaHATOMUYECKHU XapaKTEPU3yeTCs AECTPYKIMEN BBIXOIHBIX HEUPOHOB CTpUApHOM cucteMsl. IIpu
OwaTepaJbHOM MOpaXEHUM cyOTaiaMuyeckoro siapa (tena Jlrouca) B HEMPOU3BOJIBHYIO MOTOPHYIO
AKTUBHOCTb BOBJIEKAETCSI TUCTAJIbHAsI MYCKYJIaTypa KOHEUHOCTel. DTO Tak Ha3bIBeMbIi Oaniusm. Ilpn
HNOBPEXACHUM CyOTalaMHYeCKOro sapa TOJbKO OJHOW CTOPOHBI HENPOU3BOJBHBIE JBUKCHUS
HaOJIF01al0TCS JIMIIb HA IPOTUBOIIOJIOKHONW CTOPOHE Tesa (reMUOaIIIN3M).

N3omupoBanHOe noBpexaeHne 3 (hepeHTHRIX HEHPOHOB BHYTPEHHETO CErMEHTa OJICAHOTO IIapa U
PETUKYJIIPHON 4acTH YepHON CyOCTaHLMU y SKCIIEPUMEHTAIBHBIX KUBOTHBIX HE BBI3bIBAET 3aMETHBIX
JBUTATEIbHBIX PAacCTPOMCTB, 3a MCKIOYEHMEM TOrO, 4YTO BCE JBWKEHHUS 3aMeJISIoTCs
(OpanukuHe3us).

VY uyenoBeka no(paMHUHOBas HUTPOCTpUApHas cUCTeMa HaubOosee OOMIMPHO MOBpPEXAAETCA IMpHU
6one3nn Ilapkuncona. OCHOBHBIMM MOTOPHBIMU HapyUIEHUSMHU NPU HEH SBISAIOTCS OpaJuKuHE3us,
PUTHIHOCTh U TPEMOp. OTHU CHUMITOMBI B IIOJIHOM O0BEME BOCIPOU3BOAATCA Yy O0€3bSH NpHU
paspyleHu J10(paMHUHOBBIX HEHPOHOB MO3ra CHUCTEMHBIM BBeleHUEM HelporokcuHa N-mermn-4-
¢dennn-1, 2, 3, 6-rerparuapormpununa (MDTII). PurumHocTs MBI, KOTOpasi OYeHb XapaKTepHA IS
6one3nu IlapkuHCcOHA, OOBSICHAIOT TOHMYECKON aKTUBHOCTBIO alib(ha-MOTOHEHPOHOB. B mosb3y 3Toro
TOBOPUT YCHJIEHUE TIOJTUCUHANITUYECKOTO (HO HE MOHOCHHAIITUYECKOT0) pediiekca Ha pacTsKEHHE.

Bonpocsl

1. CocTaB cTpuapHOi CUCTEMBI.

2. Knmuandeckue cuMITOMBI IOPAXKEHUS CTPUAPHOM CUCTEMBI.

Jlutreparypa

Mexanuszmvr nestenpHOCcTH Mo3ra venoBeka. Y. I. Heitpodwusuonorus genoseka. JI.: Hayka,1988.
Qu3zuonozus npwxeHuit: PykoBoactso no ¢usnonoruu. JI.: Hayka, 1976.

HUCXOoAQALNE CUCTEMbI OBUTITATEJIbBHOIO KOHTPOJIA

Du3uono2ua HUCXO00AWUX RYMETl OM KOPbl 00IbUWUX NOTAYUAPUIL.

B sBoMIOIIMY TOJIOBHOTO MO3Ta 3aMETHO YBETHYHMBACTCA IJIOMIAAb KOPBI OONBIINX Modymapuii. B
pe3ynbTaTe y BBICIIMX MJIEKONUTAIONINX, BKJIIOYAs MPUMATOB, pPa3BUBACTCS IUIAI], KOTOPBI
MOJIHOCTBIO  MOKpBIBaeT Oonbinve modyimapus. [loms KOpbl, pPacloNIOKEHHBIE POCTPAIBHO
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OTHOCUTEJIBHO LEHTPAIbHOM (y NMPUMATOB) WM KPECTOBUIHOHM (y XMIIHBIX) OOpO37, Y4acTBYIOT B
KOHTpOJIE ABUTaTENbHON (PYHKIMU. 371€Ch JIOKAIU30BaHbI LIEHTPHI ABMXKEHUS TJ1a3, MOTOPUKU peyH, a
TaKXe LEHTPBI, 00eCTIeUNBAONINE TBUKEHUSI KOHEYHOCTEH M TYJOBHIIA.

B 1870 r. nemeuxue uccnenoBarend @pud u ['UTHUT METOJIOM JIEKTPUUYECKOM CTUMYJISLIMM MO3Ta
co0ak BIEPBBIE ONPEIEIWJIN TPaHULIBI MOTOPHOM KOphl. II0 COBpEMEHHBIM [aHHBIM, NEPBUYHAs
MOTOpHAasl KOpa, YIPaBJISIOAsl ABUKEHUSIMU TYJIOBUILA U KOHEUHOCTEH, COOTBETCTBYET MOJSAM 4 U 6
(mo bponmany) (cm. mpunoxenue 1). PocTpaibHee HaxoIATCs KOPKOBBIE IIOJS, YIPaBIISIIOLIME
nBwkKeHusIMHU Tia3 (moast 8, 10) um peun (monst 44, 46). AHaTOMHYECKUM NPU3HAKOM MOTOPHBIX
oOnacTell KOpbl SIBISIETCA arpaHyJsipHOCTh (HeBbIpakeHHOCTb IV cinos kopsl). Kpome nepBuuHOm
MOTOPHOM KOpBI, B [JBHUraTEJIbHOM KOHTPOJI€ Y BBICHIMX MJIEKONUTAIOIIMX Y4YaCTBYIOT TaKkKe
IPEMOTOpHAs, JONOJHHUTEIbHAs MOTOPHAs OOJACTH KOpPBI, a TakkKe mojie 5 (pocTpaibHas TeMEHHas
Kopa).

Hucxonsmue nytu IBUraTeIbHOTO KOHTPOJIS MJIEKOMMTAIOIIMX B COOTBETCTBUM C OpraHu3aluei
WX CHHHAJIBHBIX MEXaHU3MOB IMPHUHSTO JEJIUTh Ha JaTepaibHble (KOPTUKO - U pyOpOCIHMHAIBHBIC) U
MenuanbHble (BeCTHOYNO- W PETUKYJIOCIHHAIBHBIE) NPOBOJAIIME CHCTeMBL. JlarepaibHble
IPOBOJSIINE CHUCTEeMbl B (UJIOreHe3e MIICKOMUTAIONIMX BO3ZHUKIM T03KE MEAHAIbHBIX U
00CTyUBAIOT IPEUMYIIECTBEHHO JIBM)KEHUSI KOHEYHOCTEH, B TOM YHCIIE CBSI3aHHBIE C JOKoMouueil. B
OTJIMYME OT 3TOr0 MEJAHANbHbIE CUCTEMBI MPEUMYIIIECTBEHHO UMEIOT OTHOIIEHHE K pediiekcaM Mmo3bl U
YCTaHOBKHU I'OJIOBBI U T€JIa B IPOCTPAHCTBE.

Kopmukocnunanvnan cucmema 08uU2amenbHo20 KOHmpOonA. [MupamugHbIi
(KOPTUKOCTIMHAIILHBIN) TPAKT Y MIICKOMTUTAIONINX - (PUIIOTCHETHYECKH CaMbId MOJIOJION JBUTATEIIbHBIN
TpakT. OH 00pa30oBaH aKCOHAMHU KPYIHBIX HEMPOHOB, Te€Nla KOTOPHIX HAXOAATCS B MSTOM clioe 4-10 U
6-ro moseit Kopel. Y 00e3bsiH OoJblas 4acTh BOJOKOH Oeper Hadano ot 4-ro (31%) u 6-ro (29%)
nosiei kopsl, HO 40% HauMHAIOTCS OT TEMEHHOW KOpbl. TOUHBIE JaHHBIE JJIS YEJIOBEKAa OTCYTCTBYIOT,
HO M3BECTHO, YTO He MeHee 60% BOJIOKOH MUPAMHIHOTO TpaKTa OepyT HAa4aso OT 1oy 4. Y deloBeka
MUPAMUJIHBIA TPAKT OJJHON CTOPOHBI COACPKUT OoJiee 1 MITH. BOJIOKOH.

Ha cnuHanbHOM ypoOBHE Y MIIEKOIUTAIOUIMX OMMCAHO JIBa KOPTUKOCHMHAJIBHBIX TPaKTa: MOIIHBIN
JaTepaibHbI MUPAMUJHBINA TPAKT, BOJIOKHA KOTOPOIO IOJHOCTHIO MEPEKPEUIMBAIOTCS HA YPOBHE
IIEPBOTO IIEMHOI0 CETMEHTA, W HENEPEKPEUIMBAIOIIMICA BEHTPAIbHBIA IHPAMUIHBIM TPAKT.
Mopdonoruueckue HUCCIEIOBaHMUS TOKa3ald, 4YTO y KOWIEK U 00€3bsSH BEHTPAJIbHBIA TPaKT
3aKaH4YMBAETCA IPEUMYIIECTBEHHO B TPYIHBIX CErMEHTaX CHMHHOIO MO3ra. OTOT TPaKT HU3ydeH
HEJ0CTaTOYHO. BoOJOKHa naTepanpbHOrO0 NMUPAMUIHOTO TPAKTa MPOCIEKUBAKOTCA 1O IMOSICHUYHBIX
CErMEHTOB CHUHHOro Mo3ra. CoriacHO JAaHHBIM 3J€KTPO(PHU3UOJIOTUHN JIaTePabHBIM MUpaMUIAHbIN
TPaKT aKTUBHPYET HEMPOHBI CEPOr0 BELIECTBA OCHOBAHUS 3aJHETO POra CIMHHOIO MO3ra, KOTOphIE, B
CBOIO OY€pe/ib, AKTUBUPYIOT MOTOHEHPOHBI BEHTPAILHOIO pora. ToJbKO y )KMUBOTHBIX C MOJABH>KHBIMU
danaHramu manbleB (MPUMATHI, KPbICa, EHOT U HEKOTOpPHIE JIPYTHe) BOJOKHA MUPAMUIHOTO TPaKTa
AaKTUBHUPYIOT 3TU MOTOHEMPOHBI HEMOCPEICTBEHHO.

TnpaMUIHBKE TPaKT

MBlLeYHEE PELCITOPH

Pue. 5.20. CpapHenme (HOKa3aHo TOAUIHHOK CTPENOK) BO3OYIHTENALHEIX EXO-
JIOB OT MOTOPHO# Kophl H adhepeHTOR OT MBINEYHLIX BEPETEH Ha
MOTOHEHPOHE CIIHHHOTO MO3Ta, MHHEPBHPYIOWHNE MBIUIIEE DYKH
o0e3bAHEL.
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OKCHEpUMEHTAIIBHO ~ YCTAHOBJIIEHO, 4YTO MOTOHEHPOHBI, MMEIOIIME MOHOCHHAIITUYECKUE
BO30Y/IUTENIbHBIE CBA3M C MOTOPHOW KOpPOH, B TO K€ BpeMs INOJBEPKEHbI aKTHBALIUU CO CTOPOHBI
NEPBUYHBIX OKOHYaHWM MBIILIEYHBIX BepeTeH (BojokHa rpynmnsl la) (puc. 5.20). Ilo mHeHuro
HCCIIEI0BATENICH, TO MOXKET yKa3bIBaTh HA TO, YTO 3TH MOTOHEHPOHBI HApSAY C NMPSAMBIM BXOJOM OT
MOTOpPHOW KOpPBI MOTYT BOBJIEKAThCS TaK)K€ B aKTMBHOCTH ap(epeHTOB OT MBIIICYHBIX BepeTeH. [Ipu
3TOM TaMMa-MOTOHEHpPOHBI MOTYT aKTUBUPOBATbCSd HE TOJbKO M3 MOTOPHOM KOpPbI OOJIBLIMX
MOJIYLIAPHN, HO ¥ U3 JPYIMX F'OJIOBHOI'O MO3ra - MO3Keu4Ka, KpaCHOIO spa, CTpuaryMa u Ip.

OnexkTpuyeckas CTUMYJISALMS BOJOKOH IMPAMHIHOTO TPaKTa B ONbBITAX HA >KUBOTHBIX (KOULIKH,
00€3bsIHBI) BBI3BIBACT MPEUMYIIECTBEHHO (DJICKCHIO COOTBETCTBYIOIIEH KOHEYHOCTU. JTO HAXOAHUTCS B
IIOJIJHOM COOTBETCTBHM C pE€3yJIbTaTaMU H3Y4E€HMsI OTHCIBHBIX MOTOHEHPOHOB CIHMHHOIO MO3ra:
(iiekcopHble MOTOHEWPOHBI Ha CTUMYJISIMIO MUPAMUIHOTO TPaKTa PEarupyroT AENoispu3anuel, a
9KCTEH30pHbIE - TMIIEPIONIAPU3ALMEN MM OTBETOM CMEIIAHHOrO THUIA (Ae- U TUIepIospu3anueil).
[Ipu STOM BIUSHHS, PACHPOCTPAHSIOUIMECS IO MHUPAMHIHOMY TPAKTy, HOCAT (a3udyecKuid, a He
TOHUYECKHMH XapakTep, HO MOPOr aKTHUBALMU raMMa-MOTOHEMPOHOB, KaK IPaBUIIO, HUXKE, YeM anbda-
MOTOHEHpOHOB. KopkoBbIe poeKIiK Ha ainb(a- U raMMa-MOTOHEHPOHBI COOTBETCTBYIOIIEH MBIIIIIBI
COBIIAJIALOT.

B nmepBuuHOI MOTOPHOI KOpe MOJHOCTBHIO MPEICTABICHAa cOMAaTHYeCcKass MycKynaTypa. DPQeKTs
JOKQJIBHOM  JJIEKTPUYECKOM  CTUMYJSILUU  NPOSBJSIOTCS  IPEUMYIIECTBEHHO B aKTUBALUU
COOTBETCTBYIOIUX (PJIEKCOPHBIX MBI bojiee TOHKHE MUKPOIIEKTPOAHbIE UCCIIEI0OBAaHUS [TOKA3allH,
YTO aKTUBALMIO ITyJ1a MOTOHEMPOHOB, NHHEPBUPYIOLIMX ONPEAECICHHYIO MBIIIIY, MOYKHO MOJIYYUTh U3
JIOBOJILHO OI'PaHUYEHHOM 00J1aCTH KOPBI - KOPKOBOM KOJIOHKU. Takast KoJIoHKa, HallpuMep B MOTOPHOU
Kope 00e3bsiHbl, MMeeT Iouans or 3 ao 7 Mm%, Kax IIPaBWJIO, B OTBET Ha DJIEKTPUUYECKYIO
crumyisinuio kopsl BIICIT Ha MmemOpane MOTOHEHpOHa HapacTajl CTYIEHYaTo, YTO MOTJIO yKa3bIBaTh
Ha TNOJMCHUHANTUYECKOE MPOBEAECHUE BO30YXKIEHHS K HEMy. OTO IOJHOCTBIO COOTBETCTBYET HU
HEHPOaHATOMUYECKUM JAHHBIM, COIVIACHO KOTOPBIM TOJIBKO OKOJIO 7% (y HpUMAaroB) BOJIOKOH
KOPTUKOCIIMHAJIBHOTO TpakTa oOO0pa3yloT MOHOCHHANTHYECKUE KOHTAaKThl Ha MOTOHEHpOHax,
OCTaJIbHBIE IPOBOJIAT BO30YXIEHUE K HUM Yepe3 HHTEPHEHPOHBI (TOJTMCHHATITHYECKH ).

CoBpeMeHHbIE 3HAaHUsI O HEHPOHHOH OpraHu3ali MOTOPHBIX I0JIeH KOphl OOJBIIMX MOMYIIApUA B
3HAUUTENbHON CTENEHH OCHOBAHbI HA MPEACTABIECHUU O KOJIOHYATOM (MOJYJIBbHOM) CTPOECHUU KOPBI.
Ha ocHoBaHuU HcciieIOBaHUI TOHKOM aHATOMUU KOPbI ObUIO BBIIBUHYTO MPEAINOIOKEHHE O HATUYUU
B HEW BEPTHKAIBHBIX 00BEANHEHH HEUPOHOB. JTO OBLTO MOATBEPHKICHO TAK)KE B (PU3NOIOTHIECKUX
9KCHEPUMEHTaX: ObLJIO MOKa3aHO, YTO OT/AEIbHbIE HEHPOHBI B Takoil kojoHKe (auamerpom 0,4-1 mm)
UMEIOT PELENTHUBHbIE TOJS B OJHOM paiioHe, HAalpUMEp Ha KOXHOW IMOBEPXHOCTH PYKH. OTH
pe3yibTaThl ObUTM B JalbHEHIIEM MOATBEPKIACHBI METOJ0M MHUKPOCTHUMYJISLUHU. YCTaHOBIEHO, YTO,
AKTUBUPYS Yy KOWIKM U 00€3bsiHbl HEOOJBIION YJacTOK KOPBI JIEKTPUYECKHMM TOKOM (CTUMYJISALIUIO
IPOU3BOJWIA 4YEpe3 METAUIMUECKUH BHYTPUKOPKOBBI MMKPONIEKTPOX), MOXKHO OIPENEIHUTD
HU3KOIIOPOTrOBYIO 00JacTh aKTUBALMU OTIEIbHON MbIIbL. C MOMOUIBI0 3TOT0 ObUIO MOKA3aHO, YTO
3pdepeHTHbIe 30HbI, AKTHBHUPYIOLIME pa3IMyYHble MBIIIB JAaHHOIO CycTaBa KOHEYHOCTH,
CIpYIIIMPOBAaHbl B TAHHOW KOPKOBOM KOJIOHKE M MOT'YT YaCTHYHO IEPEKpbIBAaThCA. ECTh OCHOBaHHUsA
CUMTaTh, YTO TakKas KOJOHKAa (PYHKIMOHUPYET KaK €IMHUIIA KOPKOBOTO MOTOPHOIO BBIXOJa, IO
KpaliHeil Mepe Ui MYCKYJaTypbl AMCTalbHBIX ((ajlaHr¥ ManbleB) 4YacTed KOHEYHOCTH. Jlis
AKCHAJIBHBIX MBI (MBIl TYJIOBUINA) MOA0OHBIE KOJJOHKH HE UMEIOT CTOJIb e YETKO OYepPUEHHBIX
IPaHUL, W KaXJass MbIIIa MOXET ObIThb MHOTOKPATHO IHPEJCTaBI€HAa B Pa3IMYHbIX KOPKOBBIX
KOJIOHKAX.

Ipgexmul pazpyuwienuii momopnoi kopwl. JIOKaTbHOE MOBPEKACHUE TTEPBUYHON MOTOPHOU KOPBI
y 00e3bsH BBI3bIBACT BSUIBIM Mapajgny COOTBETCTBYIOIIMX dYacTeill Tena, oAHaKo, depe3 1-2 Hexn
JIBUKEHHUSI B MBIIIIAX BOCCTAHABIMBAIOTCS, 3@ MCKIIOYEHUEM MBI (hajJaHroB MajibleB, KOTOPbIE
OCTAIOTCSl CHACTUYHBIMH. DTH MBIIIIBI THIIEPAKTUBHBI, YTO MPOSIBIISETCS B aKTHUBAIUU pe(IeKCOB Ha
pacTspkeHue; Hanbosiee BbIpaXKeHbl M3BMEHEHHUS B MBIIIIAX 3aIsICThs U MajbIIEB.

[Tocne skctupnanuu y o0e3bsiHBI KOPKOBOTO IPEJICTaBUTENbCTBA PYKM HACTYMAeT €€ IOJIHBIN
napaynd. CrycTs Mecsill BOCCTAaHABIIMBAECTCS PEAKIIMsl CXBAaThIBaHUSA, HO OHA 3aTSHYTa, & MyCKyJaTypa
HaJblEeB CMIACTUYHA. Y JalleHHe y 00€3bsiHbI BCE MOTOPHOM KOPHI BBI3BIBAET MApainy U CIAaCTUYHOCTD
C TUNepTOHHEN (IJIEKCOPOB PyK M HOT. Y 4YeloBeKa Mocie MOJO0OHBIX MOBPEKICHUM MpPOSBISETCS
HOJIOKHUTENbHBIN peduiekc babunckoro (pediexTopHoe crubaHue CTONMBI MPHU MPOBEAECHUU YEPTHI
norepek nofouBel). [loBpexaeHne nepBUYHON MOTOPHOM KOpbI yXy/IIaeT HE3aBUCUMOE JIBUKEHUE
cyctaBoB. Hampumep, manbipl y OOJBHOTO JBUTAlOTCS Bce BMecTe (pyka-iomnara). O6e3bsiHa mpu
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NUPAMUIHBIX TOBPEXACHUSAX HE CrocoOHA JTOCTaTh yKa3aTeNbHBIM IMajblieM M3IOM U3 Y3KOH ILeNn
MOTOMY, YTO HE MOXKET JIBUTATh OTAEIbHBIMU (pajlaHraMHU MajbIeB.

YerBepoHorue (KOLIKH, COOAKHM) Cpa3y MOCHIE yIaJeHUS MOTOPHOW KOpPhI HE MOTYT CTOSITh H
XOJIUTh, Y HUX HCYE3AIOT peakIusl MOCTAHOBKU JIallbl Ha OMOPY* M CIOCOOHOCTH MEpPecTynaTh IO
JBYDKYILEHCS OTHOCUTEIBHO JKUBOTHOTO MTOBEPXHOCTH, HAIIPUMED I10 JICHTE TpeadaHa.

* Peakiusi Ha OMOPY MPOSIBIISETCS B TOM, YTO €CIIM Y 3J0POBOM KOIIKU MOTJIATUTH JOPCAIBHYIO
(BepXHIOI0) YacTh MEpeIHEH JIalbl, TO KOILIKA IOCTABUT ATY JIally HA Ballly PYKY.

[IpumepHO Ha NPOTSHKEHUHM MecAlla IOCJIE OMNepalud Xo0Ab0a BOCCTAHABIMBAETCS, OJIHAKO
CHelMaNibHbIe TECTHl TO3BOJIAIOT BBIIBUTH CTOWKHME HapylleHHs IBMKeHuil. Hampumep, cobaka c
MOBPEXKACHHON MUPAMHUJIHOM CHUCTEMOW HCIBITHIBAET TPYJHOCTH TMPU XO0Ab0E IO TJIAJKOM
(3epKaJIbHOI) MOBEPXHOCTHU (JI1aIlbl CKOJIB3AT, IEPEKPEIIUBAOTCS, U dKUBOTHOE YaCTO MAJAET), @ KPHICHI
U KOUIKU ¢ OOJILIINM TPYAOM JOCTAIOT MPUMAHKY U3 Y3KOW TpyOku wiu mienu. Bee 910 yka3piBaeT Ha
HapyILIECHNUE TOHKUX ABYKCHUHN AUCTAIBHBIX YaCTEH NIEPEIHUX KOHEUHOCTEM.

Cencopuvie 6x0061 6 momophyio kKopy. ['aBHBI TajaMUYECKU BXOJI B MOTOPHYIO KOPY
MO3BOHOYHBIX (XMILHBIX, MPUMATOB) HUAET OT 51}1613 BEHTP00OA3aJIbHOTO KOMILJIEKCAa Tajamyca. Y
HCHAPKOTH3MPOBAHHBIX KOIIEK M O0E3bsH OKOJIO /3 HEHPOHOB MOTOPHOW KOPBI AKTHBHPYIOTCS
IIPUKOCHOBEHUEM K IIEPCTH, NMaJbHallMe MBI U TACCUBHBIMU JBUKEHUSIMU B CyCTaBax; HEOOJIbIIIas
4acThb HEHPOHOB pearupyeT TaKKe Ha 3pUTEIbHBIE U CIYXOBbIE CTHUMYJbl. HellpoHbl B OJHOIM
BEPTUKAJIBHOM IMPOXOJAKE MMKPOAIEKTPOJAa pEarupyroT Ha CTUMYJSALUIO OJHOM CEHCOpPHOM
MOJAJIBHOCTHU: HalpUMEp, MOJIY4Yar0T BXOJ OT OIPAaHUYEHHOI'O y4acTKa KOH, HO PELENTUBHbIE TOJIs
OTJICIbHBIX HEHPOHOB CHJIBHO IEPEKPBIBAIOTCSL.

HononHATeBHOE MOTODHOE

Puc. 5.21. OcHOBHbIE CBA3H MEXAY KOPKOBLIMY OGNACTAMH, YYACTBYKMUHMHY
B MOTOPHOM KOHTpOAE,

Ludprr oGosnavalor moag no BpoaMany, cTpenxy MoKaskBalor Hanpas-
MEHME TNABHEX chasell; MI — nepeHuHan moTopHas xopa, SI — nepsuu-
Hafd CCHCOpPHag xopa; SII — BTOPHYHAA ceHcopHas Kopa.

CuMmMeTpuuHble 00JACTH MOTOPHOM KOpbI JBYX TOJYyIIApUi CBs3aHBl MEXIy coOoil yepes
MO30JIMCTO€ Telo. B3auMMHBIMH CBSI3IMH 4Yepe3 MO30JIUCTOE TeJIO CBSA3aHbl MEXIy Cco0oi
MPOKCUMAaJIbHBIE YaCTH KOHEYHOCTEM M aKcuaibHas MYCKylaTypa TyinoBuia u juna. KopkoBble
IPEJCTaBUTENILCTBA JUCTAIBHON MYCKYJIaTypbl KOHEYHOCTEM He CBS3aHBl MEXIy Co00H uepes
Mo3onucroe Teno. Ilpeamomararor, 4ro 3TH CBA3M O00ECHEUMBAIOT HEOOXOAMMYIO HHTETPALUIO
JIBUTATENILHOTO KOHTpoJisi. BMecte ¢ TeM mnepepe3ka MO30JMCTOrO Tela HE BBI3BIBAET TPYOBIX
HapyIEeHNH KOOPAWHALIMY IBHKEHUI.

Kak BHIHO M3 IpHUBENEHHON cXeMbl Ha puc. 5.21, Bce 3THU CBSA3M - PEUUIPOKHBIE (B3aUMHBIE) U
OpraHM30BaHbl  COMATOTOMMYECKH. MOXKHO  MPEANOJOXKUTh, YTO IO HHUM  CEHCOpHas
(mocTueHTpanbHasi) Kopa oOecleyrMBaeT MOTOPHbIE KOMaHAbI KOXXHOW M TMPOINPHOLETITUBHON
COMATOTOINHUYECKH OpraHu3oBaHHONW HMH(popmauuel. Bmecte ¢ TeM H3BECTHO, YTO MOCIE yAaJCHUS
MOCTLEHTPAJIBHOM (CEHCOPHOI) KOphl B MOTOPHOM KOpPE€ MPOAOJIKAIOT PETUCTPUPOBATHCS BBHI3BAHHBIC
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NOTCHIUAbl B OTBET Ha KOXHBIE M TPONPUOLENTUBHBIE cTUMYNbl.. Kpome cBszeir Ml ¢
MOCTUEHTPAIIBHOM CEHCOPHOW KOpO#, OHAa HUMEET PEHUIPOKHYIO CBS3b C MPEMOTOPHON H
JIOTIOJTHUTEIILHOM MOTOPHOM KOpOil. OTH 1Be mocienHue o0JacTH KOpbl B HACTOSINEE BpeMs
paccMaTpHBaIOT KaK HCTOYHHK MOTOPHBIX KOMaH/I B IEPBHYHYIO MOTOpHYIO Kopy MI.

Heuponnasa opzanuszayua M| DddepentHriii Beixon. M3yueHWe aKTUBHOCTH OTAEIHHBIX
HEHPOHOB MUPAMUIHOTO TPAKTA MPH BBINOJIHEHUH )KUBOTHBIMU (KOLIKAMH U 00€3bsiHaMU) ABHXKECHUH
IIO3BOJIMJIO COCTABUThH IPEICTABICHUE O KOAMPOBAHMM IapaMETPOB JIBUKEHUS YAaCTOTOH Pas3psiioB.
bbul0  yCcTaHOBIEHO, 4YTO  aKTUBALMAd INHPAMUAHOIO  HEHPOHA  ONEpeXaeT  AKTUBALUIO
cooTBeTCTByOMmEeH MbImmbl (1o aktuBanuu OMI') ma 100 mc u OGonee. beima Takke BBISBICHA
3aBHCUMOCTh 4YacTOTBI pa3psiOB JAHHOTO MHHpaMUIHOro Hedpona ot cuibl (F), pasBuBaeMoi
MBIIIIEH, Hid oT e¢ m3meHenus (dF/dt).

Cencomomopnasn opzanusayua 0moenbHvlX KOJIOHOK MOMOPHOU KOPbl.

Kak yxe yka3pIBajoCh BbIIIE, METOJAOM MHUKPOCTHUMYJISLUNA B MOTOPHOW KOpPE€ MIIEKONHTAIOIIHAX
BBIABIIAIOTCS  3((EepeHTHbIe  KOJOHKHM  HEHPOHOB, KOTOpblE  AKTHBUPYIOT  MOTOHEHPOHBI,
NpUHAAISKAIINE JaHHOW MbImne. bpulo M3ydeHo cooTHouieHne ad@epeHTHhIX NPOeKUUNd Hu
3¢ (depeHTHOro0 BbIX0/1a AJIs OTJCNIBHBIX KOJIOHOK MOTOPHOM KOpBbI. B KauecTBe KOHKPETHOrO NpUMepa
NPUBEJEM PE3yIbTaThl MCCIECNOBAHUS HEHPOHHOTO NPEACTABUTENIHCTBA O0JIACTH OOJBIIOTO MHablla
pyku o00e3psHbl (puc. 5.22). B o001acTd KOPKOBOT'O MPEACTABUTEIIBCTBA OOJIBIIOTO TasbIla
IPOU3BOIMIA MUKPORJIEKTPOIHYIO PETUCTPALIMIO aKTUBHOCTH OT/EJIbHBIX HEHPOHOB U ONPEAEIISIN UX
PELIENTUBHBIE MOJISL. DTOT KE MUKPORJIEKTPOJ UCIONIb30BAIN AJIS DJIEKTPUUYECKON MUKPOCTUMYJIISLUU
(Toxkom cuioit 5-10 MKA) mpu m3ydeHuu 3¢GQPEepeHTHOrO BHIXOJA AAHHOTO HEWpOHa (WM TPYIIIBI
HEHPOHOB, TaK Kak NPU MUKPOCTUMYIALMU 4Yepe3 MOJMCHUHANTHYECKHE CBSI3U Oblla 3a/eficTBOBaHa
rpynmna HeliponoB). Ha puc. 5.22 BuaHo, uto 3(pepeHTHpie HEMPOHBI JAHHOW KOJOHKH IOTy4YaroT
TaKTWIBHBIA BXOJ TIJIaBHBIM 00pa3oM OT pELENTHUBHBIX IOJIEH TOM e 4YacTH MNajiblia, KOTopas
pacmojio’)keHa Ha IYyTH €ro JIBWKEHHUS, BbI3BAHHOIO BHYTPUKOPKOBOM MMKPOCTUMYJISIIUEH.
CrnennanbpHble UCCIEJOBAHMS II0KA3alld, YTO HApSAAY C TaKTWIBHBIM BXOJOM KOPKOBBIE HEHPOHBI
COOTBETCTBYIOIIEH KOJOHKH TMONYYarOT Takke WH(OOPMAIMI0 OT CYCTaBHBIX U MBIIICYHBIX
PELIENTOPOB.

bbuto ycraHoBNIeHO, 4YTO HamOojee WHTEHCUBHBIH addepeHTHBId BXOA MOIY4alOT HEUPOHBI
BEPXHHUX CJIOEB KOpbI, a HelipoHs! V-V cioeB, rae ormeuaercs camblil HU3KHMI TOPOT JBUTATEIbHBIX
peakiuii B OTBET HAa MHUKPOCTHMYJISAIUIO, MPAKTUYECKH HE TONydaroT addepeHTHOro Bxoxa. Ha
OCHOBAaHMU OSTUX HAONIOJCHMNM MNPUIUIM K 3aKIIOYEHHI0, 4TO B (DU3MOJIOTMYECKUX YCIOBUAX
adbdepenTHOE BO30YXKIEHHE TOCTYMAeT HAa HEHPOHBI BEPXHUX CJIOEB, COOTBETCTBYIOIIMM OOpazoM
oOpabatbIBaeTcs, MepefaeTcss Ha HEHpOHBI HIKHUX CJIOEB M TaM IPOUCXOAUT (HopMUpOBaHHE
JIBUTaTE€IIbHOM KOMaH/Ibl.

Yuacmue npemomopnvix u memennvix noneii kopvlt ¢ osucamenpbHom Koumpone. KOpKoBbIi
YPOBEHb JIBUTATEIbHOIO KOHTPOJISI TMPEACTAaBICH TAaKKe MPEMOTOPHBIMM IMOJISIMM  KOPBl U
JIOTIOJTHUTEIBHBIM MOTOPHBIM T10JIEM, a TaKXKe MOoJeM 5 TEeMEHHOH KOpbl, O (GYHKLUU KOTOPOTo MOKa
M3BECTHO OYEHb MaJo.

Hononnumenvnas momopuas xopa (AMK). YV npumaroB JIMK pacnonoxkeHa Ha MeAHaIbHON
noBepxHocTu noxymapus (cM. puc. 5.21). [lono6Ho nepBuuHoit MoTopHO# Kope IMK opranuzoBana
COMATOTONNYECKHU. J[BHKEHUs, BbI3BaHHBIE AIeKTpudeckor crumyisuuen JIMK, no cpaBHeHuro co
CTUMYJISIIUEN MOTOPHOM KOpBI BBIMJISASAT Oo0Jiee CIOKHBIMHU M PacTSHYTHIMM BO BpeMeHHU. Takue
JBUKEHMSI 4acTO TOXOXKH Ha IICJICHAIIPABIICHHBIE ACHUCTBHSA, B PANE CIy4acB OHU pa3BUBAOTCS
OuaTepaabHO Ha 00EUX KOHEUHOCTSX U YacTO JUISATCS OOJbIlIEe BPEMEHHU SJIEKTPUUYECKON CTUMYIISILIUU
JAMK.

IIpn osnektpuueckor crumyisinuun  JIMK Mosra demoBeka BO BpeMsl HEMPOXUPYPTHUYECKHX
orepanuii 4acTo HaOJIIOJali BOKAJIU3alMI0, KOTOpas MOTIJIa COMPOBOXIAThCS IpUMacaMu JIMIA,
KOOPJMHUPOBAHHBIMU JBMKCHUSIMH KOHEYHOCTEN U TOPMOKEHUEM ITPOU3BOJIBHBIX JIBUXKEHUI.

Okcrupnanus JIMK y uenoBeka BbI3bIBa€T BpeMEHHYIO NOTepro peun (adaszuio), koropasi 0ObIYHO
MPOXOJUT Yepe3 HEeCKOJIbKO Henenb. OTMEYaloT TakKe 3aMeJIEeHHE BBIIOJHEHUS PUTMHYECKUX
nswkenuil. Y nanenue JIMK y HU3IMIMX 00€3bsH BBI3BIBACT MPU3HAKK HAPYIIECHU IeJIeHAPaBIeHHbIX
JIBUKEHHH (arpakcuio), HapyIllaeTcsl TakyKe KOOpAUHAIMs ABMKeHHU o0enx pyk. Benencreue storo y
00e3bsiH pEe3K0 HapyllaeTcs BHINOJIHEHWE OMMaHyaldbHBIX 33734y, B KOTOPBIX HeEoOXoauma
KoopauHanus obeux pyk. Heiiponnas aktuBHocth JIMK koppenupyer ¢ xapakTepom JBHKEHHUS, HO
YCTaHOBUTH CBA3b C OTIEJIBHBIMU IIapaMeTpaMM CaMoro ABMXKEHMs He ynaercs. lIpenmnonararor, uto
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Heiiponnele cet JMK nOpHHUMArOT HEMOCPEICTBEHHOE YdacTHe B 00pabOTKe CEHCOPHOM
MH(pOPMALIMU U B OATOTOBKE K JBMXKEHUIO (NIPENporpaMMHUpoBaHue). B mosnb3y 3T0ro roBoput Takxe
yCUJICHHE JIOKAIbHOTO KpoBoToka B JIMK y yenoBeka npu HaMepeHHH BBITIOJIHUTD ABHKCHHE.

Yuacmue 6 npocpammuposanuu oeusicenuii npemomopHvix noneil Kopbol.

[TopaskeHre MPEMOTOPHBIX 30H Y YEIOBEKa HE COMPOBOXKIACTCS MapaIMuoOM KOHTpaJaTepabHBIX
KOHeyHocTe. BmecTe ¢ TeM HMX OCHOBHBIM CHMITOMOM SBJSI€TCS OTYETIMBOE HapyILEHUE
JIBUTATENIbHBIX HABBIKOB. KIIMHUYECKH ATO MPOSBISAETCA B TOM, YTO Y OOJBHOTO U3MEHSIETCS TMOYEPK,
MAaIllMHUCTKA TepseT ObICTPOTY U IIABHOCTh CBOEH pabOThl, KBaIM(UIMPOBAHHBIM pabouuii He
CHOCOOEH aBTOMATH3MPOBAHHO  BBINOJHATH CEPUIO0  OMNEpalyii, BXOIAIIMX B  IMPHUBBIYHBINA
JIBUTATENIbHBIA aKT. B KJIMHUKE Takue CHMITOMBI OINMCBIBAIOT I10J HA3BAHUEM «UHEPTHOCTh
JIBUTATENILHBIX CTEPEOTUIIOBY. XapaKTEPHBIMH SIBJISIFOTCS HEBO3MOKHOCTb OOJIBHOTO MEPEKII0YaThCs,
HalpuMep, C CUJIbHBIX YAApOB Ha cila0ble IpU OTCTYKMBAHUU PUTMA JIAJJOHBIO,  TAK)XKE CBOEOOpa3zHOe
«3aKJIMHUBAaHWE» JIBWKCHHs, JBUTaTenbHas nepceBepanus (puc. 5.23). Hawubonee oTueTIMBO
HapylICHUs TPOSIBIAIOTCS B KOHTpajJaTepalbHOW oOdYary pyke, HO IpU IOPAXKEHUHU JIEBOTO
(IOMMHAHTHOTI'0) MOJIyLIAPHsI OHU YacTO MPOSBIIAIOTCA B padoTe 00enx pyk. KIIMHUIUCTBI OTMEYaIoT,
YTO Y TakMX OOJIbHBIX COXPAaHEHbl KaK HaMEpEeHMs BBINOJIHUTh JBHKEHHE, TaK U OOLIUI IIaH ero
BBITIOJIHEHUS], OTHAKO B CBOCH HMCIIOJHUTEIHHON YacTH JBM)KEHUE BBICBOOOXKAAETCS M3-TI0J] BIUSHUS
JIBUTATEJIbHOW IPOTrpaMMBl.

«Kax 3apAIMN, TAK U mry
3aMeTHA, YTO He TAK, HO He
MOr HIMEHHTE»
gy

T

§

IMucbmo

Puc. 5.23. IpvratenbHEC ncpcesepaunﬁ y GONBHOTO € MOBpPEXICHHAMH B
npemotopaoi obnactu {ro A. P. Jlypua, 1973).

. B Tex ciydasx, Koraa nopaxeHue pacroyiaraeTcs B HXKHHUX OTJeNaX MPEMOTOPHON 30HBI JIEBOTO
(IOMMHAHTHOTO IO peuYd Yy IMpaBIlel),lodymIapus, MNPOUCXOAUT HapyuleHue peud. Hapymenus
HPOSIBIIAIOTCS MIPU Mepexoie 00JIBHOr0 OT OJHOM apTUKYIALUU K JPYroi (IIpy MpOU3HECEHUH JII000T0
ClIOBa WIM CJOBOcoYeTaHus). HapyiieHne KHHETHYECKON OpraHu3aluy apTUKYIALUU SBISETCS
OCHOBOI1 To# popmbl MOTOpHOH adazuu, kotopyro onucain I1. bpoka (1861). Cnenyer oTMETUTD, YTO
HapylIeHUs y OOJIbHBIX ¢ MOPAKEHUSIMH HUYKHUX OTJIEJIOB JIEBOM MPEMOTOPHOI 30HBI IIPOSBIISIOTCS HE
TOJILKO B YCTHOH pedyd, HO M B nuchbMe. HapylleHuns NUCbMEHHOW pedyM CUMTAIOT CIIEACTBUEM
HapyIIeHHUs IUIABHOCTH MEpexojila OT OJHOT0 KOMIIOHEHTa CJoBa K JIPYrOMY U IaTOJIOTUYECKOU
nepceBepanuy OJAHAXKIbl HAIUCAHHOTO cj10Ba. HekoTopble nononHuTenbHbIE CBEleHUS Brl Hailnere B
rinase 7 «Boicmye GyHKINN HEPBHON CUCTEMBI».

Peructpanus akTMBHOCTH OTHEIbHBIX HEHPOHOB IOKa3aja, YTO HEMPOHBI NMPEMOTOPHON KOPbI
HU3IIUX 00€3bsIH aKTUBUPYIOTCS JIO BBIMOJHEHUS IBUKEHHS, YTO MOXET YKa3bIBaTh Ha HX CBSI3b C
IPOrPaMMUPOBAHUEM J3TOro ABMKEHHA. [Ipm 3TOM B CTpyKType HEHPOHHOM pEeakIHMHU HaXOIUT
OTpakeHHE HaIlpaBJIEHHE, B KOTOPOM Oy/eT MPOU3BOIUTHCS JaHHOE ABM)KEHUE (B OTBET, HallpUMeEp,
Ha yCJIOBHBIN curHai). M3ydueHne koppensiquu HEUPOHHBIX XapaKTEPUCTHUK C MapaMeTpamMu JBUKEHUN
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PYK Yy 00€3bsiHBl NPHUBOAMT HCCIEAOBATENEH K MBICIH, YTO B IMPEMOTOPHBIX HEHPOHHBIX CETAX
COJEpKUTCS cBOeoOpa3Has «OMOIMOTEKa» OTIENIbHBIX LieJeHANpaBIeHHbIX ABMKeHHH. Hampumep,
ecnu 00e3bsHa MOJTHOCUT PYKOH KO PTY KYCOYEK MUILHU, TO PUCYHOK HEHPOHHOTO pa3psa HE 3aBUCUT
OT TPACKTOPUHU ITOTO JIBUXKEHUS (HaNpUMep, U3 pa3HbIX TOYEK HKCTPANEPCOHAIBHOIO IPOCTPAHCTBA).
[Ipenmonarator, YTO MPEMOTOpPHas Kopa Yy IPUMATOB Y4acTBYeT B IPOrpaMMHUpPOBaHUU
LeJICHANPaBJIEHHBIX JBI)KEHUH (PYK) B 9KCTPANEpCOHAIBHOM MPOCTPAHCTBE (B Mpe/enax BBITSIHYTON
pyk#).

Yuacmue ¢ oeuzamenvnom xonmpone memennoit kopwvi. 110 COBpeMEHHBIM JaHHBIM, IOJE 5
TEMEHHOW KOpbI TaKXKe IPUHUMAET y4yacTHE KaK B CEHCOPHBIX, TaK U B MOTOPHBIX Ipoueccax. [lone 5
4acTO pacCMaTPUBAIOT KaK BEPXHUM 3Taxk 00paboTku KuHecteTnueckoi nudopmanuu. [lokazaHo, 4ro
IPY JIOKAJILHOM 00pPaTUMOM BBHIKITIOUEHHH (HAIPUMED, OXJIAXKACHUEM) OIS 5 y 00€3bsH HapyIIAIHCh
YCIIOBHBIE JBUraTeNbHbIE Pe(IIEKChI, BBIIOJIHEHUE KOTOPBIX CYLIECTBEHHO 3aBUCEJIO OT COXPAHHOCTH
IPONPUOLIENTHBHOIO KOHTPOJIS, & MPH BBIKIIOYCHUH T0JIs1 7 CTpajaia TakkKe M 3pUTeIbHas oOpaTHas
CBA3b. Y KOILIEK IIyOOKHMIl pacmajl yCIOBHBIX JBUTaTeNbHBIX pe(IeKCOB Ha 3pUTEIbHbIE CUTHAJIbI
MPOUCXOJMII TOJIBKO IMPU COBMECTHOM PA3pyIIEHUH MOJIEM 5 W 7, TOrAa Kak MPU U30JUPOBAHHOM
paspyllieHMH KaXIOro U3 TEMEHHBIX IOJed YCIOBHbIE JBUraTelIbHbIE pPE(ICKChl 3aMETHO He
CTpaJaH.

JlaHHbIE, IOTYYECHHBIE IIPU UCCIIEJOBAHUM HEUPOHHBIX CETEH, YKa3bIBAIOT, YTO HEUPOHBI MOTOPHOMI
KOpbl KOAMPYIOT JBHM)KEHHE B KOOpJAMHATaX JUHAMMKHU ABM)KEHUS U HUMEIOT JUPEKIHOHAIbHYIO),
AKTUBHOCTb OIPENeNIAeTCs] HalpaBICHUEM JBMKEHHUsS KOHEYHOCTH) HAcTpoMKy. B orauume ot storo
HEHUPOHHBIE CETU MOJS 5 KOOUPYIOT NMPOCTPAHCTBEHHYIO TPAGKTOPHUIO JIBUKEHMS, U 3T HEUPOHBI
JMIIb HE3HAYUTEIBHO MOIYJIMPYIOT CBOIO aKTMBHOCTH IIPU BO3JEHCTBUHU HArpy30K Ha JBMKYILYIOCS
pyky. Otcroma ObUT clenaH BBIBOJI, YTO, HEHPOHHBIE CETH MOTOPHOM KOPBI KOIHMPYIOT JBHKCHHE B
KOOpAMHATAaX €ro IWHAMHUKH, TOTJa KaK HEHPOHBI TEMEHHOW KOpPbI KOAMPYIOT IPOCTPAHCTBEHHYIO
TPACKTOPUIO JBUKEHHUS.

Kopmuko-pybpocnunanvhasa cucmema 0suzamenvhozo koHmpoaa. OT KpacHOTo sA1pa, KOTOpoe
3aJieraeT B TOJIIE CPEAHEro MO3ra, OepeT Havasio pyOpOCHMHAIBHBIN MyTh. MOTOpHAsE 00JacTh KOPHI,
OTKy/a OepeT Hayajlo MUPAMUIHBINA TPAKT, MPOELUPYETCs UICUIATEPaIbHO Ha 3aJHUE 2/3 KpacHOro
aapa. CeHcoMoTopHass kKopa (y KOIIKM 3aJHSsi 4acTb CUTMOBHUJIHOW W3BUJIMHBI) IPOELUPYETCS
UIICUJIATEPaJIbHO Ha MEPEIHIOI0 00JIaCTh MEIKOKIETOYHOM YacT KPacHoro sapa.

B psay DO3BOHOYHBIX JKMBOTHBIX CTPYKTYpa KpacHOro sjpa IpEeTepIeBaeT CYIIECTBEHHbIE
u3MeHeHus (puc. 5.24). YV penTwiIuil U NTHI OHO OJHOPOAHO U COJAEPKUT TOJIBKO KPYIHbIE HEHPOHBI.
VYV MJIEKONMUTAIOMIKX B JOMOJHEHHE K KPYMHOKJIETOYHOM (auamerp coMbl 50-90 MkM) kaynanbHOU
4acTU siipa MOSIBISIETCS POCTpajibHas 4acTh, KOTOpas COCTOUT INPEUMYLIECTBEHHO W3 MEJIKUX H
cpenHux HeHpoHOB (muamerp combl 20-40 MkM). COOTHOIIIEHHE STUX JIBYX PA3J/IENoB sipa BapbUPYET,
HO Y IPUMAaTOB YBEJIMYMBAETCSI MEJIKOKJIETOUHAs 4acTh. | 1aBHbIN 3 PepeHTHBINH MyTh KPacHOTO f1pa
- pybpocnunanvuviti mpakm. llocie mepekpecta Ha ypOBHE CpPEIHErO0 MO3ra OH CIIyCKaeTcs B
MO3TOBOM CTBOJIE€. B ciMHHOM MO3re pyOpOCIMHANBHBIN TPaKT HJIET B COCTaBe JATEPaJIbHBIX CTOJIOO0B
(pocTpasbHee JaTepaIbHOrO0 MUPAMUAHOIO TPaKTa) M MPOCIEKHUBACTCS 10 KPECTILOBBIX CETMEHTOB
cnMHHOro Mo3ra. OcHOBHas 4acTh a(epeHTHHIX MPOEKUUH Ha MENKOKIETOYHYIO YacThb KPAacHOTO
aapa OepeT Hayano B 3y04UaTOM spe MO3KEUKa, a HAa MEJKOKJIETOUYHYIO 4acTh - B IMIPOMEKYTOUHBIX
aapax (KpyrjioM M NpPOOKOBHJIHOM) MO3Keuka. MEJKOKIETOUHOe IOo/pa3/ielieHne KpacHOro sjapa
o0Opa3yeT BOCXOJSIIME TMPOEKIMH Ha BEHTpOJATEpalIbHOE SApPO TajlaMyca, a HUCXOJAIIME - Ha
HIKHIOIO OJIUBY B IIPOJOJITOBATOM MO3r€. YBEIMYEHHE pa3MEpPOB MEJIKOKJIETOUYHOM YacTH U
YMEHbILIEHNE KPYIMHOKIETOYHOW YaCTH KPAcHOIO sJipa MPOUCXOANUT Ha MO3JHUX CTAUSX 3BOIIOLUU U
COBIIAJIAET C MOSABICHUEM HEOMO3)KEUKOBBIX CTPYKTYP U OCHOBHOM OJIUBBI. Perpecc KpynmHOKJIETOUHON
yacTH HauOoJiee CHJIBHO BBIPAXKEH y UYEJIOBEKa U COBMAJaeT C HEPAa3BUTOCTHIO PYyOPOCHHUHAIBHOIO
TpaKxTa.
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Kourxa Yenopek

=

pCM

Pye. 5.24. CxeMa pyGpOCNHHAMEHOTO TPaKTa.

KA — KpacHo¢ aapo; ¢s1 — Apo Watpa; Ni — MPOMEXYTOYHOE AApPO;
31 — 3yBuaTtoe anpo; VII — gapo nuuesoroe Hepsa; Apd — MaTepaibHOE
PETHKYIAPHOE AOPO; HO — HHXHAA ONWBA; pcM — PyOpPOCTHHAIBHEIR
TPaKT; | — KPYNHOKAETOYHAA 4acTb KA; 2 — MEJNIKOKJIETOYHAA 4acTh K.

Pacceuenne cTBosa Mo3ra y 4eTBEpOHOI'MX (KOIIKa, coO0aka) Ha ypOBHE POCTPalIbHOE NEPETHETO
JBYXOJIMUS HE BBI3BIBAET OOJBIINX U3MEHEHUH B MBIIIIEUHOM TOoHyce. OHAKO ecliu pa3pe3 MPOXOAUT
Ha HHTPAaKOJUIMKYJISPHOM YpPOBHE (M30JMPYETCS KpPacHOE€ sJIpo0), 3TO MNPUBOAUT Yy UYETBEPOHOTUX
JKUBOTHBIX K PUTUIHOCTU (TaK Ha3blBaeMas jelepeOpaliioHHas pUruAHOCTh). OHa pa3BUBAeTCs IO
ramma-TuIly, T. €. 00ycJIOBJ€Ha NOBBIIEHHON UMITyJIbCalluell B raMMa-MOTOHepoHax. B otnuyue ot
PUTUIHOCTU MO anb(haTUNy 3Ta PUTHAHOCTH MPOMAAaeT MOocie Mepepe3KH JOPCAIbHBIX KOPEUIKOB
CIIMHHOTO MO3ra. BplI caenaH BBIBOJ, YTO KPYIMHOKJIETOYHAs] YacTh KPAcCHOIO sjipa OCYILECTBISET
TOPMO3HO€ BJIMSIHUE Ha 3KCTEH30PbI IOCTYPaTbHBIX MbIIIII.

OnpITl € 3JEKTPUYECKON CTUMYISLIMEN KpacHOTo sjapa IOKa3ald, YTO IPEUMYIIECTBEHHO
BO30YKAAarOTCs (DIIEKCOphl HUIICHUIIATePAIbHON KOHEYHOCTH. [Ipu CTUMYNSIUU OTAETBHBIX TOYEK
KpPacHOTO sJIpa MPOCIEKUBAECTCS COMATOTOIHS.

B Hacrosiee BpeMsi €CTh OCHOBaHHUE IMpeIoiaraTb, YT0 00€ CUCTEMbI ABUTaTeIbHOIO KOHTPOJIS -
KOPTUKO- U PYOpOCIMHAJIbHBIE - OPraHM30BaHbl Ha YPOBHE HEMPOHHOIO ammapaTa CerMEHTAapHBIX
MEXaHU3MOB CHMHHOTO MO3ra B 3HAYUTEIbHON CTemeHW cxoJHOo. BojokHa ob0eux cucrem
MOHOCHMHANTHYECKU BO30YKJAlOT B OCHOBHOM CIIELIMAJIM3UPOBAHHBIE MPOMEXKYTOUHBIE HEWPOHBI
JaTepabHbIX Y4aCTKOB CEPOrO BELECTBA OCHOBAHUS JOPCAIBHOIO pOra U HEMPOHBI TPOMEXKYTOUYHOTO
A7Ipa U y’Ke 4epe3 ITH NMEePEeKII0YeHNs BO30OYKIat0T MOTOHEHPOHBI.

Heinpogusuonozusa pemuxynocnunanvnovix nymei. Hayano peTUKyJIOCIMHAIBHBIM IIYTSIM JAlOT
HEHPOHBI Ha BCEM MPOTSHKEHUN PETUKYIISIPHOM (popMaiuy MO3TOBOrO CTBOJIA. DTU MYTH CIYCKAIOTCS B
COCTaBeE JaTepalIbHbIX KAHATHUKOB CIIMHHOTO MO3ra. YacTb BOJIOKOH B CTBOJIE MO3T'a IIEPEKPEIIMBACTCS.
BosokHa peTuKyI0CIMHAIBHON CHUCTEMBl UMEIOT Pa3IMuYHbIM JuaMeTp U 00eCreurBaloT MPOBEICHUE
BO30Y)KJI€HHs B IIMPOKOM JIMAa30HE CKOPOCTEH.

Oobnezuarouwiue pemuKy10CRUHAIbHBIE 6auAHUA. AMepuKkaHckue Helipodusuonoru P. Paiinc u T
Moryn (1946) yctaHoBuiIM, YTO €i1a00€ 3JEKTPUUECKOE pa3apa)Ke€HHe PEeTUKYISApHON (opmaruu
MO3TrOBOTO CTBOJIa U 00J€e pOCTpPalbHBIX OTAEIOB MO3Ta YCHJIMBAET JBUTATEIbHbIE PEaKIUU Ha
pa3apakeHue MOTOPHOW 00JIACTH KOPBI M 3aMETHO 0OJierdaeT KoJeHHbIH peduiekc (puc. 5.25). Otu
3¢ (deKThl  OMOCpPeOBaHbl PETHUKYJIOCIMHAIBHBIMA BOJIOKHAMH, MPEUMYIIECTBEHHO UAYIIMMH B
COCTaBe JaTepajbHOro kaHatuka. O0acTh, U3 KOTOPOW BBI3BIBAIOTCS JBYCTOPOHHHE OOJerdaromine
BIUSIHUS, BKJIIOYAE€T 3HAUUTENBHYIO YacTh PETUKYISpPHOH (opMaluy MpoJoJroBaToro Mosra,
MOKPBIIIKY MOCTa U CPEIHEr0 MO3ra, LIEHTPAIbHOE Cepoe BEIIeCTBO, CyOTallaMyC M TMIIOTajaMyc, a
TaK)Ke CpPEeMHHOE U MHTpaJlaMHUHApHbIE s/Ipa TajaMmyca.

Ob6neryaromasi  peTHKYJOCHUHAIbHAs ~ CHUCTEMa  WrpaeT BaXHYIO pojb B  Pa3BUTUHU
nerepeOpallioHHON PUTHAHOCTH M crmacTUYHOcTH. Ha nenepeOpupoBaHHBIX KOIIKax (mepepeska
MO3TOBOI'O CTBOJIa HAa MEXKOJUIMKYJIIPHOM YpOBHE) OBUIO TOKa3aHO, YTO CTHUMYJISLUS Y4YacTKOB
oOneryaromieil cucTeMbl HHM)KE YpPOBHSI NEPEpPe3KH YCHJIMBAeT U 0€3 TOro yBEJIWYEHHBbIE B TaKHX

94



YCIIOBHUSAX TPOIPHOLEITUBHBIE pedieKchl. DTOT 3(¢eKT pa3BuBaeTcs OuiarepanbHO. BnusHue
o0Jeryaronie CUCTEMbl MO3IOBOT'O CTBOJIA HAa AKCTEH30PHBIM TOHYC OBIIO YOEIUTEIbHO IMOKAa3aHO Ha
KOIIKaX ¢ XpOHUYECKON CIaCTUYHOCTBHIO, KOTOpasi pa3BUBAJIach B PE3yJIbTaTe YAAJICHUS JBUTATEIbHON
obOmactu Kopbl OonbmMx mnosymapui. CHacTH4eCKOe COCTOSIHME, YCTpaHSIOIIEeecss BO BpeMs
HKCIIEpUMEHTa Ha (JOHE HAPKO3a, HE TOJIBKO BOCCTAHABIMBAJIOCH, HO CYIIECTBEHHO YCHIIMBAIOCH MPU
CTUMYJIILIUU 00JIeryaroeil CucTeMbl MO3TOBOI'O CTBOJIA BILIOTh 1[0 PAa3BUTHUS CYA0POT.

Topmosnvie enruanus pemuKyaapHou opmayuu npoooJi206amozo mo32a.

3HaYMTENbHbIM BKJIaJ B pa3BUTUE MPEIACTABICHUH O HEHpO(U3MOIOTHYECKUX MeXaHU3Max
KOHTpOJISI TOHyca BHecno OTKpeiTHe . MbaryHom um P. Paitncom (1947) obGnactu BeHTpasbHOM
PETUKYJIAPHOM (hopMany MpOJOJrOBaTOrO MO3Id, OKAa3bIBAalOIEH TOPMO3HOE BIMSHUE Ha pa3Hble
BUJBI JIBUTATENbHOW AaKTUBHOCTU: (PIIEKCOPHBIN, KOJNEHHBIH U Japyrue pediexcol. JIBrkeHus,
BbI3BaHHbIC PA3PaXCHUEM MOTOPHOW KOpBI, TAK)KE CHJIBHO TOPMO3WINCH. Y JelepeOprupoBaHHOM
KOIIKH pa3fpa)keHHWe YyKa3aHHOH OOJIACTH NPUBOJWIO K IOJHOW MOTEpe TOHYca B PUTHIHO
pa3orHyTBhIX KOHEYHOCTSX. Bce TopMo3Hble 3((deKkTbl NposBIIMChE OWiaTepalibHO, HO Ha
UIICUJIATePAIbHOW CTOPOHE OHM MMENW MeHbIIMK mopor. TopmosHbie 3(QeKTsi, BbI3bIBaeMbIE Ha
CIMHAJIBHOM YpPOBHE, OBUIM OIIOCPEIOBAHbl PETUKYJIOCIUHAIBHBIMUA IyTSAMHU, HPOXOAMBIIMMH B
nepepHenaTepalbHOi  00macT 0enoro BEmeCTBa CIMHHOIO Mo3ra. AKTHBHOCTH TOPMO3HOIO
MEXaHM3Ma IPOJOJIrOBATOIO MO3ra 3aBHCENA OT BBICIIMX OTAEN0B Mosra. [Ipu ycTpaHenum 3THX
BIUSHUI, HampuMep B  pe3yilbTaTe BBICOKOM  jeuepeOpanuud M yAaleHUS  MO3KEUKa,
PETUKYJIOCIIMHAIBHBIA TOPMO3HBIH MEXAaHU3M II€pecTaBajl OKa3blBaTh BIIMSHUE HA CIUHAJIBHYIO
AKTUBHOCTbD.-

Puc. 5,25, Cxema obnacTeil MO3Ta, AEKTPUIECKAA CTHMYIAIHA KOTOPBIX Bbl-
3p1BaCT oGNeryeHHe MAH TOPMOXEHMEe HBHUIATCILHON AKTHBHOCTH.

1 — MoTopsas Kopa; 2 — MOJA0CATHe Tena; 3— Mo3keyoK; 4, 5 — peTHKY-
ngpHan GopMatHs.

DJEeKTpUYecKoe pa3pakeHHe TOPMO3HOTO IIEHTPa MO3TOBOTO CTBOJIA BBI3BIBAET B MOTOHEHpPOHAX
crubatenel u pasrudareneii Topmoxenue. Hucxopsiire BOIOKHA, IO KOTOPBIM OCYIIECTBISIETCS 3TO
BJIMAHUC, MTPOXOAAT B BCHTPAJBHOM KBaJApPaHTEC CIIMHHOIO MO3ra B COCTAaBC BCHTPAJIBHOI'O
PETHKYJIOCTIMHATBHOTO MyTH. JlaTeHTHOe Bpems Habmogaembix 3(PGEKTOB yKa3blBaeT Ha HX
MOJIMCUHANITUYEKYIO IPUPOY.

Hpyras Ttpymmna TopMO3HBIX 3(G(dEKTOB oOmocpenoBaHa AOPCANbHON PETHKYIOCTTMHATBLHOU
CHUCTEMOMU, OepyIeil Havajao MPUMEPHO B TEX K€ 00JacTsIX MO3TOBOTO CTBOJIA, YTO M BEHTPAIbHBIN
PETHKYIOCTIMHANBHBIA TpakT. [locre mepepe3ku BEHTPANTbHOTO KBaJpaHTa CIMHHOTO Mo3ra (s
YCTpAaHEHUS BIUSHUN BEHTPAJIbHOTO PETUKYJIOCIHUHAIBHOIO MYTH) CTUMYJISIMS TOPMO3HOTO IIEHTpa
MO3TOBOTO CTBOJA y>K€ HE BBI3BIBAET TOPMOXKEHUE B MOTOHeipoHax. [lo-BuaumMomy, HempephIBHBIN
MyTh BOJIOKOH B 3TOM 00J1aCTH BOOOIIE OTCYTCTBYET, M TOPMO3HBIE A((PEKTHI OCYIIECTBISIOTCS Yepe3
MPONPUOCHUHANbHBIE (COOCTBEHHBIE) BOJOKHA CIHUHHOTO Mo3ra. I[losToMy yka3aHHBIA MyTh
0003HavaeTcs Kak 00pcaibHas pemuKyl10CNUHAIbHASL CUCmeMd.

Takum oOpa3oM, Hamboliee [ApPEeBHSS CHUCTEMa HAJACETMEHTApPHOTO MOTOPHOTO KOHTPOJS
peTUKYJsipHAss (opMalusi MO3TOBOrO CTBOJIa Ye€pe3 PETUKYIOCHUHAIbHBIE MYTH OKa3bIBaeT Kak
obneryarorire, Tak ¥ TOPMO3HBIE BIHSHHS Ha BeChb HEHPOHHBIN ammapar COUHHOro Mo3ra. Hapsimy c
OBICTPONIPOBOSIIIMMY ~ KOMIIOHEHTAMU 3TUX IyTel, oOeclneyuBalolUMU MpsiMOe JeHCTBHE
PETHKYISIpHON (hopMaIlii Ha MOTOHEUPOHBI, BOJIOKHA C MEHBIIIEH CKOPOCTHIO MPOBEICHUS OKA3hIBAIOT
BIIMSHHUS HAa HMHTEPHEMPOHHYIO CE€Th. PETHMKYJIOCHMHAIBHBIE ITyTH HWHHEPBUPYIOT MOTOHEHWPOHBI
CcrubaTeNbHBIX U pa3ruOaTenbHBIX MBI, OJHAKO ATH BIUSHUS OKA3bIBAIOTCS MPEUMYIIECTBEHHO Ha
IMPOKCHUMAJIbHBIC MBIIIIBI KOHEYHOCTEHN U MBIIIOBI TYJIOBUIIIA.
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I'1aBa 6
PU3INONOIrmA CEHCOPHbBIX CUCTEM

VY 1M03BOHOYHBIX )KMBOTHBIX B IPOLIECCE IBOIIOIMH BOZHHUKIIO OOJIBIIOE Pa3sHOOOpa3He CEHCOPHBIX
cucteMm (ananuzatopon). biarogaps sromy [IHC nonyuaer undopmaliuio o mporeccax B OpraHusme u
COOBITUSIX BHEIIHETO MHUpPA. AHAIM3aTOPbl PA3IUYHBIX CHTHAJIIOB HIPAIOT HEOJUHAKOBYIO POJb Y
MpeJCTaBUTENIe pa3HBIX OTPSAAOB MIEKONUTaOIIMX. Hampumep, mpuMarbl OpPUEHTHPYIOTCS BO
BHEIIHEH cpelie MPEeHMYIIECTBEHHO IPH IOMOINM 3PEHHUs, a OOOHSHHE HWIPAeT OTHOCUTEILHO
HE3HAYUTENbHYIO POJib. Y XHIIHBIX BEIyIlee 3HAUCHUE UMEIOT CIyX U 000OHsSHUE U T. 1. B cencopHoit
CHCTEME BBIICTISIOT MEePHU(PEPUIECKYIO YacTh, MPEACTABICHHYIO MOJIEM PEIENTOPOB, U EHTPAIBHYIO,
00pa30oBaHHYIO0 HECKOJIbKUMHU ypoBHSAIMHU 00paboTku B [IHC, camMbiM BBHICOKHUM M3 KOTOPBIX SIBISETCS
Kopa OOJIBIINX MOIYIIAPHA, @ TAKXKE ITyTH, KOTOPHIE CBS3BIBAIOT STH YPOBHH.

PenenTopsl MpUHSTO NEMUTHh HA TPU OOJBIIUX KIAcca: SKCTEPOPEIENTOPbl, MHTEPOPEIENTOPHl U
nponpuopenentopsl. Cpenn dKCTEPOPEHEnTOPOB BBIICISIOT JAUCTAHTHBIEC (3pUTENbHBIC, CIIYXOBBIE U
Ip.) U KOHTaKTHbIE (TeMIIepaTypHblE, TaKTWIbHBIE U Jp.). VHTEpopeuenTopbl CUTHAIU3UPYIOT O
COCTOSIHUM BHYTPEHHHUX OPTraHOB M W3MEHEHHMAX XHMHUYECKOTO COCTaBa TKAaHEBOW JKUIKOCTH,
COJIEP’)KMMOTO  THIIEBAPUTENILHOTO  Tpakta W nOp.  bnarogaps  QyHKIMOHMPOBAHHIO
nponpuopenentopoB [THC nonydaer nHpopManuo o COCTOSHUU ONOPHO-ABUIATENbHOIO ammapara
(3TOT THI penenTOpPOB OBLT MOPOOHO PACCMOTPEH BBIIIIE).

[To ¢u3monOrHYecKuM XapakTepUCTUKAM PELENnTOPHI MOAPA3IeNAI0T Ha EPBHYHO-UYYBCTBYIOIINE
(MM TepBUYHBIE) W BTOPUYHO-YYBCTBYIOIIME (WU BTOpuYHbIE). [lepBhie mpeoOpa3yroT 3HEPruro
BHEIIHEr0 CTHUMYJa B BO30YXJIE€HHE HENOCPEICTBEHHO Ha MeMOpaHe penentopa. [IpumepoM moxer
cnyxuth Tenblie [lauuumnm (puc. 6.1,A). Peuentop mpeacraBnser coOoi HEMHETMHHU3UPOBAHHOE
OKOHYAaHHE AKCOHA, OJIETOr0 COEIMHUTEIbHOTKAHHOM Kamcynou. IIpu cpaBnumBanum peunenropa ot
HEr0 MHUKPODIIEKTPOJIOM MOKHO 3aperuCTPUPOBATh JEMOISPU3AIMOHHBIM TOTEHIUAN, KOTOPBIN
MOJIy4YMJI Ha3BaHHME peyenmopHo2o nomenyuana. Jlenonspuszalnus peuentopa MPUBOAUT K
UMITYJIbCHOMY OTBETY B aepeHTHOM BOJIOKHE. BO BTOPHMUHO-YYBCTBYIOIEM PELENITOPE BHEIIHUH
CTUMYJI TaK)K€ BBI3BIBAET T€HEPAILMIO PEIIENTOPHOTO MoTeHImana (puc. 6.1,b). AdbdepenTHoe BOIOKHO
o0pa3yeT Ha peLenTope CHHAIC. PelnenTopHbI MOTEHIMal BBI3BIBAET BHIOPOC MenuaTopa u3
peuenTopa B CHHANTHUYECKYIO MIE€Nb. OTO MPUBOJAUT K TeHepauuu B ap@epeHTHOM BOJIOKHE
2eHepamopHo20 NOmMeHyuald, a TpH TPEBBIIEHUU Mmopora B addepeHTHOM BOJOKHE pa3BUBAETCS
UMITYJIbCHBIN OTBET. | €eHepaTOpHBIA MOTEHIINAT MOXKET OBITh KaK Jie-, TaK U THIEPIOISIPU3AIIOHHBIM
Y COOTBETCTBEHHO BBI3bIBATh WJIM TOPMO3UTHh UMITYJIbCHBIN O0TBET ad(hepeHTHOro BookHa. CIyXoBbIe,
BECTHOYJISIPHBIE W JIPYTHE THUIBl PEUENTOPOB IPEACTABICHBI BOJIOCKOBBIMH KIIETKAMH, KOTOpBIE
ABIISIOTCS TUIMIMYHBIMUA BTOPUYHBIMU perienTopamu. [[oBepXHOCTh OCHOBAHUS PELENITOpa HAXOJUTCS B
MEXKIJIETOYHON JKUAKOCTH, W Ha DOTOW TMOBEPXHOCTH JIOKAIHM3YETCS CHHANTHYCCKHA KOHTAKT
addepeHTHOTO, a B HEKOTOPBHIX clydasx Takxke 3(P¢epeHTHOTO BOJIOKHA. brmaromaps mocieqHuM
YYBCTBUTEIHHOCTh PEIETITOPA MOKET YIPABIATHCS M3 HEPBHOTO IeHTpa. [Toxoxwuil ciydait ObuT yxe
OTIMICAH BHIIIIE JJI1 MBIIIEYHOTO BEPETEHA.
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JenonapuiatiHa

YEIET I R I AT ATTANTIT

Puc. 6.1. CxeMaTHYeCKOe M306paXeHHe OTBETOB NEPBHIHOrO (A) M BTOPHY-
noro (B) peuenTopos Ha CTHMYIALMIO.
A — tenpue [Mayyunn (1 — Kancynia peuentopa; 2 — HEMHEAHHNINPOBAH-
HaA YacTh HEPBHOFC OKOHYAHHSA; 3 -= MHETHHM3HPOBAHHOE HEPBHOE BO-
nokHo); B — BOAOCKOBEIA MEXaHOpeUenTop (PK — peUeNTHPYIOWan KneT-
xa; aH — adupepeHTHOE BONOKHO; H — 3¢ipepenTHOE BOOKHO; € — CH-
Harc); pll — peUenTopHMil NOTeHUKAN; NI — MOTeHLIHAT AeHCTBHA.

3 '
K K|HH0 uHns K!KMHDI.I}U[HH

BazonarepankHaa Membpaxa

Puc. 6.2 CxeMa THITMYHOIO BOJOCKGBOIC pPeUeNTopa.

CIpenKaMH TOKa3aH NOCTOAHHO NMpoTeKalownit wepes peuenrop (2} TOK
nowoB K*, xoTOpHIl MOIYAHPYETCA TP CMelleHMH Bonockos, HMonm K*
BXOQAT B BONOCKOBBIC KRETKM Yepe3 MeXaHOWYBCTBUTENIbHbLIE KAaHAIB! anH-
xaneHoi MemBpansl. [oanepxatgaiomive KaeTkd (1) HCMORL3YIOT MeTaGOAN-
YECKYI0 3HEPTMIO IUIA MOAZePXAHHA BRICOKOH KOHUEHTpauMH woHos K* B

suponHmbe.

AnukaneHas (BEpXHsA) MOBEPXHOCTh BOJOCKOBOH KIETKHM HAXOAWTCS B JHIOIUM(pE C BBHICOKUM
conepxanueM kanus (puc. 6.2). CTpoeHue anmKaabHON 9acTH BOJOCKOBOTO PEIIETITOPAa 3HAYUTEIHHO
BAPBUPYET B Pa3HbIX CEHCOPHBIX OpraHaxX, y pPa3HbIX BUIOB KUBOTHBIX, & HHOTJA 3aBUCHUT OT CTaJIUU
Pa3BUTHS JAHHOTO BUJA )KHBOTHOTO. [[y4OK BOJIOCKOB Ha almMKaIbHOM TOJIFOCE KIETKH COCTOUT u3 30-
150 crepeor uuMaui, KOTOpbIE YHMOPSAOYEHHO, PACIOIAralOTCs Ha MOBEPXHOCTH KIETKU. B psane
PEOCOTOPOB 3TOr0 THUIIA B IMMYYOK BKIIOUCHA TAKXKE OJHA KUHOLMWIIHA, KOTOpad NpEACTaBIISACT coOoit
W3MEHEHHBIM JKIYTHK; OHa MPHUKPEIUISIeTCs B ILMUTOIUIa3ME KIETKHM K CIEUHUabHON OpraHese-
0a3aTpHOMY TETBITY.

BorockoBelii  perienTop 00iagaeT HampaBIEHHOW YYyBCTBUTEIBHOCTBIO: CMEIIEHHWE Iy4YKa B
CTOPOHY KHHOIIWJIMM JETOJAPU3YyeT KIETKY, a CMEIIeHHWe B TPOTHUBOIIOJIOXKHYIO CTOPOHY €€
runepmnonsapusyer (cMm. puc. 6.1,6). TloporoBasi BenrurnHa cCMENIEHUS BOJIOCKOB COCTaBIseT MeHee |

97



MKM. OTBET perenTopa onpenensercss 3MEHEHHEM HOHHON MPOBOAMMOCTH alMKAILHOW MEMOpaHBI.
B mokoe kieTka ¥MeeT HeOOJBIIOE YMCIIO OTKPBITHIX KAIUEBBIX KaHAJIOB, 10 KOTOPHIM HOHBI KaJHs
BXOJISIT B KJIETKY IO 3JEKTPUUECKOMY I'PAJAMEHTY, TaK KaK BHYTPHUKJIETOUHBIN MOTEHIMAN BOJIOCKOBOM
KJICTKH HWMEET OTPHIATEIbHBI 3HAaK OTHOCHUTEIFHO SHAOIMMOBL. BXOASImMi MOTOK KaTHOHOB
NPUBOJUT K YCTOWYMBOMY BXOJSAILIEMY TOKY, KOTOPbI Ha3bIBaeTCsS PELENTOPHBIM TOKOM. DTOT TOK
JETIONIIPU3YET KIIETKY IPUMEPHO 110 YpoBHs - 60 MB. MoHBI Kanus, KOTOpbIe BXOJAAT B KIETKY 4epe3
MEXaHOUYYBCTBUTEIbHBIC KAJIMEBbIC KaHaJbl alWKaJIbHOH MeMOpaHbl, NOKHIAIOT e Yepes
MEXaHOHEUYYBCTBHUTEIIbHBIC KAIHEBbIC KaHABI OCHOBaHUSI MeMOpaHbl. Uepes 3TH KaHabl HOHBI KaJHs
JBIDKYTCS TI0O XUMHUYECKOMY T'PAIHEHTY, TaK KaK 3Ta MeMOpaHa HaXOJIUTCS B MEXKKJIETOUHOU Cpefie C
OTHOCHUTEJIBHO HU3KHM COJEep)KaHUeM Kaius. Takum o00pa3oM, dYepe3 BOJOCKOBBIA pEHENTOp
MIOCTOSIHHO TPOTEKACT peyenmopHulil MoK, BEIMYUHA KOTOPOTO MOIYJIHUPYETCSl CMEIIEHUEM
CTEPEOLUITUA.

Bce u3BecTHBIC TUIBI PELIENITOPOB O0IATAIOT CIICHU(PHUYHOCTBIO, T. €. OHM Hambosee 3PPEeKTHBHO
BO30Y)XKIAIOTCSI CTUMYJOM TOJIbKO OJIHOM MOJAJIbHOCTH. B 3TOM CMBICIE KaXIbIi perenTop
BBIMOJIHSACT poib (unbrpa, T.e. mepenaer B LUHC wuHpOpManuio TOIBKO O CTHMYyJaX OJIHOU
MOJAILHOCTU. MICXOIs M3 3TOro peuenTopbl MOXKHO pa3feliuTh Ha PsJ TPYII 10 MOJAIBHOCTH:
MEXaHO -, TEPMO -, XEMOPELENTOPHI U Jp.

BakHBIM TIOHSITHEM CEHCOpPHOW (M3HMONIOTUN SBIISIeTCS nopoe. Paznmuyaror abcontomuvlii. 1
oughghepenyuanvuviii (pa3HOCTHBIN) nopocu. AOCOIIOTHBIM MOPOTOM CYHTAIOT MHHUMAIBHYIO CHITY
aJICKBAaTHOTO CTHMYJIa, P KOTOPOW BO3HHMKAET BO30YxJeHHE perientopa. [loa nuddepeHnmraibHbIM
OPOTOM TOHMMAIOT MHHUMAIBHBIA TPUPOCT CHIIBI CTUMYJa, KOTOPBIA BBI3BIBAET 3aMETHOE
U3MEHCHHE peaKIMK perenrtopa. BHemHee Bo3neicTBre Koaupyercs (Tpeodpa3yercs) MpHu MOMOIIH
COOTBETCTBYIOIIMX PEIENTOPOB B TMOCIEAOBATEIBHOCTh HMMIYJIBCOB (CEHCOPHBIM KoOXI). ITO
npeoOpa30BaHUE B MMOIABIISIONIEM OOJIBITMHCTBE PEUENTOPOB HOCUT HEIMHEHHBIN Xapaktep. s psaa
penenTopoB ObLIO YCTAHOBJICHO, YTO MepenaToYHast (yHKIHS OblIa MoKa3aTeIbHOM:

F=K(S-So)",

rae F- yactora MMIyIbCOB B COOTBETCTBYIOIIEM addepeHTHOM BOJOKHE;, K - KoHcTaHTa; S -
BEJIMYMHA CTHMYJIA; Sp - aMILTUTY/a TOPOTOBOTO CTUMYJIA; N - MTOKa3aTeb CTeNeHH (/17151 OOJIBIIMHCTBA
peLenTopoB okoJjo 1).

OTO ypaBHEHHE OIMCBHIBACT INMUPOKUN Kiacc peaknuii perentopoB. CleayeT 3aMeTHUTh, 4YTO
nepeaaroyHas GyHKIIHS PEIENTOPOB B OOIIEM ClIydae MOXKET OBITh ONMHMCaHA KaK «(PYHKIIHUS CKATHSY,
TaK KaK C YBEJIMYEHHUEM OIHON MEPEMEHHOM (CHIIBI CTUMYIIA) IIKaja APYroi (4acToTa MMIYJIbCOB B
apdepeHTHOM B;)J'IOKHG) Bce OoJble cxxumaercs (puc. 6.3).

= 4
=
S ; e, [opor S,
= I e U —
Bpema
| S
£
2 3 [ToteHunane
é‘[ “ IeHCTBHA
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8, HHTeHCUBHOCTE CTHMYAA S

Puc. 6.3. CreneHHas QyHKUHA peLienTopa.

A — TeHepaTOpHBLT MoTeruwan penentopa; b — motéHunansl I¢HcTBRR B
addepeHTHOM BOAOKHE; B — TpadiiK 3aBUCHMOCTH MaCTOTH HMITYBCALIHH
B adpepeHTHOM BONOKHE OT CHIBI CTHMYN2; $ ~— BETHMHHA CTHMYRa; S;—
MIOPOTOBHI CTHMYIL. )
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O4eBUIHO, YTO Takas CXKUMAIOUIAsCs IIKajga UMEET NMPEUMMYIIECTBO INEpe] JIMHEHHOW MIKaIoM.
«[Ipubop» ¢ Takoil mIKamoi MO3BOJISET U3MEPATh BEIMYMHBI B IIMPOKOM JHAla30HEe, HE CIUIIKOM
pacTsAruBas IIKaly, 3a CYET TOrO YTO JJISl MAJIBIX BEIMYHUH ILIKaja pacTSAHYTa, a s OOJNBIINX - CKaTa,
YeM U JJOCTUTAETCs yJOBJIETBOPUTEIbHAS TOUHOCTh U3MEPEHUI, KaK MPU BBICOKUX, TaK U MPH HUZKHUX
YPOBHSIX CUTHAJIA.

Hpyroii mHUpPOKO pacnpocTpaHeHHbIM cnocod komupoBanus B I[IHC mnomyunn Ha3BaHue
«KOJIMPOBAHWE HOMEPOM JIMHMM». DTOT TUIl KOJMPOBAHUSA XOPOLIO IPOCIEKHUBAETCS HAa MPUMEpPE
nepegaud MHPOpMAIMM OT KOXHU. B Koxke HaxomuTcs OOJdbIIOE YHUCIO PEUEnTOpPOB (PErenTophl
JIaBJICHUS], TEMIepaTypHble, OOJNEBble U Jp.), KXKAbIM U3 KOTOPBIX MMEET COOCTBEHHBIN KaHaj, IO
kotopoMy uHpopmarus nepenaercs B [IHC (moapobHee cm. HIKeE).

Bonbiioe yncno penenTopoB CHOHTAHHO Pa3pspKArOTCS B OTCYTCTBHE KaKUX-THOO pa3IpaKUTEICH.
Hanpumep, perientopsl BeCTHOYISAPHOTO amnmapaTa MOCTOSHHO aKTHBHBI, YTO JaeT UM BO3MOXKHOCTb
CUTHAJIM3MPOBATh HE TOJBKO O BEJIMYMHE, HO U O HAIPaBJICHUM JIEHCTBYIOILErO CTUMYJa (HapuMep,
yckopeHusi). [is 3TUX cilydaeB MOpoOr oOImpeaensercss He Kak BO3HHUKHOBEHHE, a KaK W3MEHEHHeE
peakiuu perentopa - qudhepeHIHATBHBINA TOPOT.

[Ipu ayiuTenbHOM JEHCTBUU aJEKBATHOTO CTUMYJa IMOPOr cpalaThiBaHMUS AAHHOTO pelenTopa
NOBBILIAETCA. DTO SIBIEHUE Ha3blBAaeTCsl adanmayueti. B agantanuu penentopa NpUHUMAET ydacTue
00JIBIIIOE YKCIIO MPOLECCOB, U €€ HeJb3d 00BACHUTH KaKUM-THOO0 OJHUM MexaHuzMoM. Hampumep, B
peuenTopax KOXH CaMbIM Ba)KHbIM MECTOM aJalTalluu SBJISETCS TKaHb, OKpY)XKarolllas HEpBHOE
ceHcopHoe okoHuaHue. K 3Toil MexaHudeckod ajanrtanuu NpubaBiseTcs aJanTallMOHHBIA MPOIECC
TeHepaTOpHOro MOTeHIMana. B ¢poropenenropax ceTyaTKu TakKe MPOUCXOTUT HECKOIBKO IPOIIECCOB:
OJIHU CBSI3aHBI C (POTOXMMUYECKUMU PEAKIUSAMU, APYTUE - C aKTUBHOCTHIO HEPBHOM CETH ceTdaTku. B
Ka)KJIOM PELIETITOPE UMEETCS CBOE CoUeTaHHe (PAKTOPOB, OMPEEIIAIOIINX MPOLIECC aAaNTaALNH.

OtnenvHoe HepBHOE addepeHTHOEe BOJOKHO 1-To mopsinka cobupaer mHbopMaiuio ¢ Ooiee UIu
MeHee HIMPOKOM oOnacTu moist peuentopoB. Ta YacTh penenTOpHOM MOBEPXHOCTH, OT KOTOPOM
CUTHAJBl TMOJIydaeT oOJIHO adQepeHTHOEe BOJOKHO, HA3bIBACTCA €r0 peyenmueHviM MnoJeM.
PeuentuBHbIE MOJISI COCEHUX 3JIEMEHTOB, KaK MpaBUIo, NepekphiBatoTcs. [lepekpbiTue OTAeNbHbIX
pPELEeNTUBHBIX TOJEH, TMO-BUAUMOMY, UIpaeT 3HAYUTENbHYIO poib. [Ipexxae Bcero, 3TuMm
00ycCIOBIMBAETCS HAIEKHOCTh (DYHKIMH, KOTOpas OJlarogapsi Takod opraHu3aluu 0OecreuyuBaeTCs
OOJIBIIIMM YUCIIOM PELENTOPOB.

OaHUM U3 BaXHBIX NPUHIUIIOB B3aUMOJICHCTBUS B HEUPOHHBIX CETAX SIBISIETCA .J1amepanbHoe
mopmodiceHue: BO30YKICHHBIE SJIEMEHTHI (pelenTopbl, HEMPOHBI) Yepe3 BO3BPATHBIE KOJUIATepau
3aTOPMaKUBAIOT COCEAHME dIeMeHThl. MI3BECTHO, UTO JaTepanibHOE TOPMOKEHHUE CYIIECTBYET Ha BCEX
YPOBHSIX CEHCOPHBIX CHCTEM. biaromaps TakoMy TOPMO3HOMY B3aUMOJEWCTBHIO MPENOTBPAILAETCS
«pacTeKaHue» BO30YXKAEHHS 110 HEPBHOM CETH, MPOUCXOIUT CBOCOOPA3HOE yBEIMYEHHE KOHTPACTa,
T.€. CTETIEHH Iepernaja MexX1y BO30YyK/IeHHbIMU U HEBO30YKJICHHBIMU HEHpOHaMHU.

B cocraB ceHCcOpHOI cUCTEMBI, KpOME ONMHUCAHHOTO 1-ro ypoBHs 00paboTKK MH(pOpPMALIUH, BXOAUT
TaK)K€ pAA JAPYrUX CTPYKTYp TOJOBHOIO MO3ra € COOTBETCTBYIOIIMMH TNPOBOIALIMMH ITYTSMH.
OpguMKM M3 BaXHBIX CTAHUUN nepekitoueHus ap@epeHTHONH UMMyJIbCalluM K KOpe CiyXkar
cneunduyeckue sapa TanaMmyca. BeiciimM ypoBHEM 00paOOTKH CEHCOPHBIX CHUTHAJIOB SIBJISIETCS Kopa
0OJBIINX MONYIIAPHl, KOTOpasi JOCTUraeT HAaMOOJIBIIEr0 Pa3BUTHS Y MIIEKOMUTAIOIIMX U OCOOEHHO y
npuMaToB. Kopa TOJIOBHOrO MoO3ra MIIEKOMMTAIOUINX, IOKPBIBAIOIIAs OOJbIINE MOTyIIApHs
KOHEYHOI'0 MO3ra, 0jaroaapsi MHOIOYMCIIEHHBIM CKJIQJKaM MOXET UMETh 3HAUUTEIbHYIO IUIOUIA/lb; Y
4eJl0BeKa, Hanpumep, oHa npocturaer 1700-2500 cM’. B mHauare XX Beka 6buta paspaboTraHa
KJIacCU(pUKalus TMOJe KOpbl IO MpU3HAKaM OCOOEHHOCTEM KIETOYHOrO COCTaBa M Xapakrepa
MUENMHHU3AMM aKCOHOB. Ha OCHOBaHMM M3y4eHMS KIJIETOYHOIO COCTaBa OTIEIBbHBIX CIOEB B KOpeE
BhIIesIeHO 11 obmacreit, KOTOpbIe, B CBOIO OYepe/Ib, ObLIN pa3zesieHbl Ha 52 nons (puc. 6.4).

TonmuHa KOpbl Yy MIIEKONMMTAIONIMX pa3HBIX BHIOB Kosebsercss oT 1 no 6 mm. Heiiponsl mo
TOJIIIIUHE KOPBI pacipeiesieHbl HEPaBHOMEPHO U OOBIYHO 00pa3yroT B HOBOM Kope 6 CII0EB, B CTapOit
Kope - 3 crnos (puc. 6.5). OnHAKO B OTJAENBHBIX OOJACTSIX HOBOH KOPBHI KOJHMYECTBO CIIOEB MOXKET
yBEIIMUMBAThCs WM yMmeHblarbess. Cinon V. um VI comepkaT NpPEMMYIIECTBEHHO KpPYITHbIE
NUpaMUIHbIE HEHWPOHBI, aKCOHBI KOTOPBIX OOpPa3yloT 3(depeHTHbIe NMyTH U3 KOpbl. OCHOBHBIE
adbdepeHTHBICE TIYTH B KOPY 3aKaHYMBaIOTCS Ha Helponax BepxHux cioeB (III u IV). DTtm cnom
HauOoyiee CHJIBHO pa3BUTHl B IIEHTPAJIbHBIX OTAENIaX 3pPUTENIBHOIO, CIYXOBOIO M KOXKHOTO
aHanu3aTtopoB. [lo coBpeMeHHBIM MpeACTaBIECHUSM, TaKOe JIeJICHHE CII0eB KOpbl Ha addepeHTHbIEe U
3 depeHTHbIe HY)XKHO CUMTaThb B 3HAYMTENBbHOM CTENEHH YCIOBHBIM. B mocneanue roasl mpu
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U3y4YeHHH BHYTPHUKOPKOBBIX CBSI3€ YCTAHOBIEHO, 4TO 3((depeHTHbIE aKCOHBI HEHPOHOB HIKHUX
cj10eB 00pa3yl0T MHOTOUYUCIIEHHBIE BO3BPATHbIE KOJUIATEPAIN, KOTOPBIE BOCXOAAT 10 CaMbIX BEPXHHUX
CJIOEB KOPBI.

Puc. 6.4, LIATOApXMTEKTOHMYECKAA KapTa HOBOH KOphl GONBWINX Nonylapui
yenoreka (no BpoamaHy, 1925).
A — natepansnan nopepxHoCcTh, b — MenHanpHas rtobepxnocTs. LMppet —
KODKOBRIE NoOAA.

Hosan kopa Crapan xopa

) MonexyngprbLit
cio

:|  NMHApamunHbIit
Iy [ (a] 3]

oot jHenumopdmBtit
-t CII0d

Puc. 6.5. CNOH KOPHI.
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Puc. 6.6. CacTeMa CBSI3¢H [1epBUYHBIX, BTOPHYHEIX H TPETHIHBIX NONIEH KOPH
(mo [lomaxony, 1965).

1 — neppitHHe (UCHTPANBEBE) NOMA; 11 — BTOpPHYHHE (nepudepiyeckue)
nons; 111 — TpeTHyHEE (ACCOUMATHBHEE) MOAA (30HE! MEPEKPHITHA AHATH-
33TOPOB); MMPHEIMH NTMHHAMH BEUIEEHHL CHCTEMa NPOSKLHOHHBX (KOpKo-
BO-TIOAKOPKOBHX) CBA3CH KOpH!, CHCTEMA NPOSKLIHOHHO-acCOMMATHBHB
CBAH KOpHI; CHCTEMA accOLMAaTHBHBIX CR3elt Kopsl; | — peuctrop; 2 -
ahipekTop; 3 — HelipoH YYBCTBUTEAbHOrO yana; 4 — NIBMIATeNbHLIR HeApOH;
5—6 — nepeKMOYATENbHEE HeHpOoHH CMHHHOIG MOIra H CTBONA; =10 —
MePEXMOUATeAbHbIE HeliPpOHB NOIKOPKOBLIX obpazosaiit; 11, 14 — adpe-
PCHTHOE BONIOKHO U3 MOXKOPKH; 13 — nHpammaa Venog; 16 — mupaMnm
nonciton 1I3; 18 — mupamunst noacaoes IFE2, 1111; 12, 15, 17 — speanya-
THiE KNETKH KOpHL

B cooTBeTcTBUM C LIUTOAPXUTEKTOHUUECKUMH M HEHPOPHU3UOIOIMUECKUMU JAHHBIMHU BbIIEISIOT
NpOeKyuoHHvle U aAccoyuamueHvle 30HBI KOpBbl. B IPOEKIMOHHBIX 30HAX pa3NyaroT IIEPBUYHBIE,
BTOpUYHBIE U TpeTnuHble 30HBL [1o U. I1. [laBnoBy, nox sapoM aHanu3aTopa IOHUMAIOT 30HY KOPBI, B
KOTOPOM ITOCJIE COOTBETCTBYIOIIMX IEPEKIIOYEHUM B IOJKOPKOBBIX fAJIpaX MMEET MECTO AECTAIBHOE
NPEJCTaBUTENILCTBO Mepudeprueckoro otaena aHanuzaTopa. [IpuHIUMN JeeHus Ha MepBUYHbIE,
BTOPUYHBIE U TPETUYHBIE IOJISI WILTIOCTPUpPYETCsS puc. 6.6, HA KOTOPOM CXEMAaTHYHO MOKa3aHO, 4YTO
BO30Y)XJI€HHE OT COOTBETCTBYIOIIMX PELENTOPOB HAIpaBiseTcs B IEpPBUYHBIE 30HBI IO
OBICTPOIIPOBOSIIIMM TYTSIM, TOT/a Kak AaKTUBAIUsl BTOPUYHBIX M ACCOLIMATUBHBIX 30H KOPBI
IPOMCXOTUT MO MOJUCHHANTHYECKUM IyTsAM. KpoMme 3Toro, KOpKoBbIe MOJIsI CBSI3aHBI MEXKIY COOOM
MHOTOYHCJICHHBIMU AaCCOLIMATUBHBIMU BOJIOKHaMU. B KOPKOBBIX NPOEKLHAX CEHCOPHBIX CHUCTEM
coOuofiaeTcss MPUHLUI monuu, HANIpUMep, B 3pUTEIbHON CHCTEME PETHHOTOMMS - IMPOEKIUs
ceTyaTku - B none 17 (mepBuuHas npoekuus), noie 18 (Bropuunasi) u noie 19 (Tpermunas). OToT
IOPUHIUI COCTOMT B TOM, YTO, HalpuMep, ceTdyarka, oO0pa3yeT MpPOEKIHI0 Ha COOTBETCTBYIOLIYIO
o0nactb KOpsl B HeKoTopoMm Macmitabe. [Ipu 3Tom 00beM KOpPKOBOM MPOEKIMH NPONOPLUOHAJTIEH
IUIOTHOCTH PELENTOpOB B JTAHHOM MecTe ceT4yaTku. brmaromapst stomy fovea (3purenbHas siMka)
CETYaTKU B KOPKOBOI MPOEKIMH MpeicTaBlieHa OosbllIed IUIOIIA/bl0, YeM MNepudepusi CeT4aTKu.
[TopasxeHre MepBUYHBIX 30H CEHCOPHBIX CHCTEM BCEI/la COMPOBOXKIAETCS I'PyOBIMU HapylICHUSIMHU
COOTBETCTBYIOIICH CEHCOPHOU WJIM MOTOPHOW (yHKIIMH. B OoTiM4me oT 3TOro mopakeHue BTOPUIHBIX
WIM TPETUYHBIX 30H BBI3BIBAET PACCTPOMCTBO aAHAIUTHUKO-CUHTETUYECKOW JESITEIBHOCTH MO3ra,
HaIpuMep THO3MCa U MpaKcuca, peuu, LejeHanpaBieHHoro noseaeHus u np. [logpobuee cm. rnay 7
«BpIciue pyHKINU HEPBHON CUCTEMBDY.

Bonpocsl

1. ITpyHIMNI pa3feneHus pelenTopoB Ha IEPBUYHBIE U BTOPUYHBIE.

2. Tunsl CEHCOPHBIX IMOPOTOB.

3. Buasl KogMpoBaHUs CEHCOPHOI'O CTUMYJAa B CEHCOPHOM CHCTEME.

4. CTpoeHHe CEHCOPHOU CHCTEMBI.

101



Jlutreparypa

bamyesA. C., Kynuxos I'. A. BBenenue B (PU3MOJIOTHIO CEHCOPHBIX CHCTEM.

M.: Bricmiag mkona, 1991.

OcHoBrbl cerHcopHoit ¢pusunonorun./Ilox pen. P. Imunra. M.: Mup, 1984.

Comven/loc. KoqupoBanue cencopHoit uadopmaruu. M.: Mup, 1976.

Ilynveoeckuii B. B., Epuenxos B. I'. CpaBHuTeNbHAs (pu3nonorus anaan3atopos. M.: M3a-Bo
Mock. yH-Ta, 1989.

HEWPO®U3NOIIOIUsl 3PUTE/IbHOU CUCTEMbI

3peHue B KU3HHU YEJIOBEKa UMEET OTPOMHOE 3HaUYE€HHUE. DTO OCHOBHOM CEHCOPHBIA KaHajl, KOTOPbII
CBS3BIBACT €T0 C BHEIIHUM MHPOM. 3pHUTENbHAs CHCTEMa 4YEJIOBEKa YCTPOEHA OYEHb CIIOXKHO.
bnarogapsi 3peHHI0O MBI BOCIIPUHUMAEM OKPYXKAIOMIMM HAC MUpP B 00beMe U KpackaxX, Mbl YUTaeM U
CMOTPHUM KHHO, TelneBu30p. M 3T0 Bee 3peHue.

B 3purtenpHOii cucTeMe yenoBeKka MOXKHO BBIIEIUTH CIEAYIOIINe YPOBHU 00paboTKu curnainos. Ha
nepudeprun HaXOIUTCS ceTdaTka. B Xoje pa3BUTHS HEPBHOW CHCTEMBI CETYATKA 3aKIIaIbIBACTCS Ha
CaMbIX pPaHHHUX OJTalax pa3BUTHS (TaKk Ha3bIBa€MbIE «IJIa3HbIe My3bIpu»). IlosTomMy ecTh Bce
OCHOBaHUS CUMTATh CETUATKY «YaCThEO MO3ra, BRIHECEHHOro Ha nepudeputo». Creayromui ypoBeHb
00paboTKK 3pUTENbHON HMH(OpPMAIMKM HAaXOJUTCS B TajaMmyce - 3TO HApy>KHOE KOJEHYaToe TeJo.
AKCOHBI HEHpPOHOB HApPY>KHOTO KOJCHUYATOrO TeJia MPOCHHUPYIOTCS B KOPY 3aTBUJIOYHOIO TOJIOCA
Oonpmmmx mnomymapuit (monmst 17, 18, 19). Beicmii 3Tanm oOpaOOTKU 3pUTENBHBIX CUTHAJIOB
MIPOUCXOJUT B ACCOIMATHBHBIX IOJISIX KOPBI OONBIIUX Moiymapuii. CxemMa 3pUTEIIbHON CHCTEMBI
npuBe/IeHa Ha puc. 6.7.

Cmpoenue 2naza. I'na3 yenoBeka umeeT mapoodpasnyio ¢opmy (puc. 6.8). Bpamienue riiazHoro
a070ka B TJIA3HMIIE OCYLISCTBISETCA TpEeMs TMapaMH MBI, KOTOPblE WHHEPBUPYIOTCS
IJIa30/[BUTATeILHBIMA YepEHBIMA HepBamu (TIogpoOHee cM. Bhimie). [InoTHas HapykHas 000JI0YKa
ri1a3a oO0pa3oBaHa HEMPO3PayHOU CKJIEpOil, KOTOpas Ha MepeHeM MOJIICE MEPEXOIUT B MPO3PAUYHYIO
poroBuily. BHyTpu riazHoro 6okansa HaxOAMUTCS COCYyAMUCTast 000JI0UKa, COAEpKallas KpPOBEHOCHBIE
cocyabl. Brepenu cocymucrtas o0osiouka NEpeXOIUT B PECHUYHOE TENO M Jalee B paayxky. B
pamyXKe HaXOISTCS TJAJIKHE MBINICYHBIC BOJIOKHA, CTEIICHb HAMPSHKCHHS KOTOPBIX OIPEIENIsIeT
nuametp 3paudka. [Ipu cokpamieHuu WM paccliablieHHd TIAAKOM MYCKylIaTyphl PECHHYHOTO Tena
WU3MECHSCTCS HAMPSHKEHUE ITUHHOBBIX CBS30K, OT KOTOPBIX 3aBHCSIT PATUYC KPUBU3HBI XPYCTATUKA H
€ro mpenoMisiomias cuia, T. €. akkomooayus Ttnaza. [IpocTpaHCTBO MeXAYy XpYCTaTUKOM U
pOTOBUIICH, Ha3bpIBaeMOE TIEpeIHEH KaMepoH, 3alojHEHO WPO3PAYHON IKUIKOCTBIO, MEXKIY
XPYCTAJIUKOM U CETYATKON - CTYACHHCTOM >KUIKOCTBIO, MM CTEKJIOBHIHBIM TenoM. J/[HO ria3Horo
OoKasia BBICTIIAHO CETYaTKOM.

CeryaTka MO CBOEMY CTPOCHHUIO M MPOUCXOXKACHHUIO TMPEACTABIsAET COOON HEpBHBIA LIEHTP, B
KOTOPOM IPOMCXOJIAT TIepBHYHAs 00paboTKa 3pUTEILHBIX CUTHAJIOB, MPEOOPa30BaHUE WX B HEPBHBIC
UMITYJBCHI, TepeAaroIuecs B roloBHOW Mo3T. CUTHaibl B CETYATKE MEPEaroTCs yepe3 HENouKy U3
TPEX OCHOBHBIX THIIOB KJIETOK, KOTOPBIC Pa3IMIAOTCS IO CTPOCHUIO M ()YHKITHOHATHHBIM CBOHCTBAM:
1) dotopenentopsl (MaJOYKH U KOJIOOUKH); 2) OUMONSAPHBIE KIETKH; 3) TaHTJIMO3HBIE KIETKU (pHC.
6.9). BzaumoieiicTBre MEX Ty HUIMHA 00€CIIEYNBACTCSI TOPU30HTAITBHBIMU U aMaKPHHOBBIMH KJICTKaMH.
['opu3oHTaIbHBIE KJIETKH OCYIIECTBIAIOT CBA3b HAa YPOBHE MEPEKIIOUEHUN OT (OTOPELENnTOpPOB K
OumosApaM, aMaKpHHOBBIC KIETKA - Ha YPOBHE NEPEKIIOUCHUH OT OHWIOJSIPOB K TAHTIHO3HBIM
kieTkaM. QoTopenenTopsl (KOJIOOYKH U MajJ0YKK) COCTABISIOT CaMblii BHYTPEHHUI Clloi ceTdaTku. B
CIICTYIOIIEM KJIETOYHOM CJIO€ HaXOMSITCS Tejla TOPH3OHTAIBHBIX M OUITOJIAPHBIX KJICTOK. TepMHHAIN
AKCOHOB OWITOJISIPHBIX KJIETOK OOpa3ylOT CHHANTHYECKHE KOHTAKTBHI C JCHIPUTAMU TaHTIUO3HBIX
KJIETOK M OTPOCTKAMH aMaKPUHOBBIX KJIETOK. OTPOCTKH aMaKpHUHOBBIX KIJIETOK, B CBOIO OYEpPE/Ib,
KOHTaKTUPYIOT C TeJaMU U JICHJPUTAMU TaHTIMO3HBIX KIETOK, a TaKXe C JPYTMMHU aMaKPHUHOBBHIMHU
KJIeTKaMu. BHEITHUIA ClTo# ceTyaTku 00pa30BaH TelaMH TaHTJIMO3HBIX KJIIETOK U BOJIOKHAMH, KOTOPHIC
B MIOCIIEAYIOIIEM 00Pa3yIOT 3pUTEIbHBINA HEPB.
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INMpaproe apuTenbHOE

Jleeoe aputensHoe —
none

none

Puc. 6.7. CxeMa CTpOSHHSA 3PHTENBHON CHCTEMbI YEMOBEKA.

f —nepBMYHas 3pHTeNbHAA Kopa, 2 — 3pHTeNbHas pagqallisi; 3 — nare-
PANBHOE KONEHYATOE TEND; 4 —— 3PHTENBHEIN TPakT; 3 — 3pHTeNBHRI nepe-

KpecT; 6 — 3pHTENbHHIT Hepb.

Pyc, 6.8. CTpocHyie TRa3a YeAOBEXa.
I — 3putenshuiif Hepe; 2 — TBepnas mMo3rOBas obonoMKa; 3 — pamyaHas
oGomnouka; 4 -- pOroBHLA; 5 — HUTHAPHOE Teno; 6 — cetdarka; 7 — cocyiu-
cTad obonoyKa; § — cknepa; 9 — uHeHTpaTbHag AMKA; 10 — 3aaHAa KaMepa;
11 — unnuapuan Mpuuna; 12 — nepegHas kamepa; 13 — XpycTaimk.
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Puc. 6.9. Ctpoetne ceTyaTku.

K — konGouxn; IT — namouxn; b — Grnonapbl; ' — rOPHIOHTANEHAR KNeTKa;
A - amakpuHoBan knetka; [aHT. — raMITHO3HEE KACTKH.

OnTHKa r71a3a co3/1aeT Ha ceTyaTke 300paxKeHue, a IpyU MOMOILIY aKKOMOJAIUU 3TO U300pakeHue
CTaHOBHUTCA pe3kuM. Ha mepBoM 3rTame 3pUTETBHOTO  BOCHPUATHS  CBETOBas  DHEPrHs
TpaHCOpPMHUpPYETCsI B HEPBHOE BO30YXKJEHHE. DTOT IMPOLECC MPOUCXOAUT B HAPYKHBIX UWICHHKAX
doTopenenTopoB, coiepxkamux (GOTONUTMEHT: B KOJIOOUKAaX - MOIOICHH, B MaJOYKaX - POJIOICHH.
Moutekyna (OTOMUTMEHTa COCTOUT M3 OCIKOBOW YacTH - ONCHMHA W YacTH, TOIJIONIIAMOIICH CBET -
xpomodopa. Ilo xumudyeckomy coctaBy xpoModop sBisercs ampieruoM BuTamuHa A., [losTomy
HEJOCTAaTOK BUTaMHMHA A B THUIIE NPUBOAMUT K YXYIIICHUIO 3pEHUS B CyMepKax (Tak Ha3bIBaemas
«KypuHas ciernortay). Koabouku U manoyku OTIMYaAIOTCs IPYT OT APYra MO CTPYKTYpE U 3pUTEIbHBIM
NUIMEHTaM, a TaKKe I0 HEKOTOPbIM OCOOEHHOCTSAM (PYyHKIMOHUpOBaHUSA. (OJHAKO OCHOBHBIE
MPUHIIMIIBI BO30YXKIIEHUS y HUX OJWHAKOBBL. HapyxkHble CerMeHTHI (POTOPELENTOPOB COIEpKaT
BBICOKOA()(DEKTHBHYIO MHOTOCTYIIEHYATyI0 CHUCTEMY YCHJIEHUS CHTHajia o cBeTe. BHyTpHKiIeTOuHbIE
perucTpalnuu oT KoJOOuYeK W Mallouek *KMBOTHBIX MOKa3alH, YTO B TEMHOTE BIOJbL (oToperentopa
TE€YET TEMHOBOM TOK, BBIXOJSAIIMNA M3 BHYTPEHHEIO CETMEHTAa M BXOJAIIMN B HApPYKHBIA CETMEHT.
Ocgernienre TpUBOIUT K OJIOKaZe ATOrO TOKA. PerenTopHBI MOTEHIMAT MOAYIHPYET BbIIEICHHE
XUMHYECKOT0 MeluaTopa B cuHarce goropenentopa. bbuio nmokasaHo, 4to B TeMHOTE (OTOPELIENITOP
HENPEPBIBHO BBIACISACT MEIUATOP, KOTOPBIA JEHCTBYET IEMOISpU3YIOMIUM 00pa3oM Ha MeMOpaHbI
MOCTCUHANITUYECKUX OTPOCTKOB TOPU3OHTAIIBHBIX U OUIOJSPHBIX KJIETOK. [ Mmeprnonspu3anus mpecu-
HaNTHYeCKOH MeMOpaHbl TPU OCBEIIEHUU MPUBOAUT K 3aMEJICHUIO BBIICTICHHS MeauaTopa, 4To, B
CBOIO O4Yepellb, BbBI3BIBACT THIEPIIOJIIPU3ALNI0 MOCTCHHANTHUYECKUX HeWpoHOB. doTopenenTopsl
CBS3aHBI MeEXAy co00il 3leKTpuyecKUMH (IeJeBbIMU) KOHTaKTaMU. JTa CBs3b H30UpaTeiabHas:
NaJIOYKU CBA3aHbI C MajO4YKaMH, KoJOoukamMH W T.O. braromapsi aieKTpUYecKOW CBSI3U OTAEIbHBIX
doTOpenenToOpoB CUTHANBI, BO3HHUKAIOIIME B HAPY)KHOM CETMEHTE OJHOro (QoToperenTtopa,
«pacCIUIBIBAIOTCS» 110 CETH CBSI3aHHBIX JIPYT C IPYTOM PELIETITOPOB.

Haunnast ¢ ypoBHs OUIONSPHBIX KJIETOK HEHPOHBI 3pUTENBHON cUCTeMBbI, TuddepeHpyroTes Ha
JIBE€ TPYIIIbI, MPOTUBOIOJIIOKHBIM O0pa30oM pearupyronue Ha OCBEUIeHHE M 3aTeMHEHHE: KIIETKH,
BO30Y)KIAIOIIMECs TPU OCBEIIEHWH M TOPMO3SAIIUECS MPU 3aTEeMHEHUU, ON - HEHUPOHBI M KIIETKH,
BO30YXK/IAIOIIMEeCs TMPH 3aTEMHEHUM W TOPMO3sIIuecs TNpu ocBeuieHuu, - Off-ueiiponsr. Takoe
pa3lieJIeHue COXpaHseTCs Ha BCEX YPOBHSX 3pPUTEIBHOM CHUCTEMBI, /0 KOpPbI BKIIOUHUTEIBHO.
O4eBHIHO, OHO COCTAaBJISIET OCHOBY MEXaHU3Ma JJISi BOCIPHUATHS IBYX MPOTHBOIIOIOXKHBIX KIJIACCOB
3pUTENBHBIX 00Pa30B: CBETJIBIX OOBEKTOB HA TEMHOM (poHE (BO30YKIAIOTCS On - HEUPOHBI) U TEMHBIX
00BbeKTOB Ha cBeTJIOM (poHe (Bo30ykmaroTcs off-HelpoHsr).

['opu3oHTaIbHBIC KIETKU CETUYATKU JAIOT PEaKIMH, CXOAHBIE C OTBETAMH OUTOJNSPHBIX HEHPOHOB,
JUINTETIbHOE W3MEHEHHWE MEMOPAaHHOIrO MOTEHIMala, COXPAaHAIoIIeecs B TEUEHUE BCEro BpPEMEHU
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JICUCTBUs CBETAa JaHHOM WHTEHCUBHOCTHU. I3BECTHO, YTO TOPU3OHTAIbHBIE HEHPOHBI CETYATKU
TeHepUpPYIOT J1Ba TUIA MOTEHUHUANOB: L-TUN peakiuu COCTOUT B THIEPIIONISPU3ALMU HA CBET JHOO0U
JUTMHBI BOJIHBI ¥ C-TH (LIBETOBOW) - 3HAK pEaKIMH 3aBUCHUT OT JUIMHBI BOJHBL. B Hacrosimiee Bpems
MPEJIOoJIaratoT, YTO TOPU3OHTANIbHBIE KIETKH UTPAIOT POJIb PETYIATOPOB CHHANTUYECKON Mepesaun OT
doroperenTopoB K Oumnonsgpam. OTPOCTKH TOPU3OHTATBHBIX KJIETOK, IPOCTHPASCH BAOIH HAPYKHOTO
CHUHANTHYECKOIO CJIOSI HAa 3HAYUTENIbHbIE PACCTOSHUS (COTHH MHUKPOMETPOB), KOHTAKTUPYIOT C
CUHAIICAMH, CBS3BIBAIOIIUMHU (OTOPELENTOPEl U OWIIONSAPHI, U MOTYT TepeJaBaTh CHTHAIBI BIOJb
HapY>KHOT'O CHHANTHYECKOTO CIIOSI.

B nepenade curHanoB oT OMIOJSPHBIX KIETOK HA TAHTIMO3HBIC YYaCTBYIOT aMaKPUHOBBIC KIIETKH,
KOTOpBIE, KaK M TOPU3OHTAJbHBIE KIETKU, PETYIUPYIOT CHHANTHUYECKYIO Iepelady Ha CIeIyroIIeM
9Tarme - OT OUIMOJIAPHBIX KJIETOK K TaHTJIMO3HBIM. J[eHAPUTH aMaKpPHHOBBIX KJIETOK Pa3BETBIISIOTCS BO
BHYTPEHHEM CHHANTUYECKOM CJIO€, I/Ie KOHTAaKTUPYIOT C OTPOCTKaMH OWIIONSAPOB M JIEHAPUTAMU
TaHTJIMO3HBIX KJIETOK. Ha aMakprHOBBIX KJIETKaX OKAaHYHBAIOTCS IIEHTPOOCKHBIC BOJIOKHA, UAYIIHNE U3
TOJIOBHOT'O MO3ra. AMAaKpUHOBBIE KIETKU YIPABISAIOTCS OT OUIOJSPOB dYepe3 JeHoJspU3yIoIne
CUHAICH: YBEIMUYCHUE JCTOJSPHU3YIOMIETO0 CHHANTHYSCKOTO TOKA BBI3BIBACT JCTIOJSPHU3AIIIO
aMaKpUHOBOM KJIETKH, & YMEHbILIEHUE - THIEPHOIspU3aluio. ['OpHU30HTaIbHO BETBSIIUECS OTPOCTKU
aAMaKpPUHOBBIX KJIETOK MOTYT WHTETPUPOBATH BIHSHHS OT OOJBIIOTO YWCIA OWMOJSPHBIX KIIETOK.
BrixogHo# curHasi, BOZHUKAIOMIMKA OT TAKOrO MHTETPUPOBAHUS, BIUSET HA AKTUBHOCTh TAHTIIMO3HBIX
KJIeTOK ceTdaTrku. COrIacHO COBPEMEHHBIM MPEICTABICHUSM KJICTKH BHYTPEHHETO SIEPHOTO CIIOS
(OumonsapHble, TOPU3OHTAIBHBIE W  AMAKPUHOBBIC)  SIBJISIOTCSI  OCHOBHBIM  HCTOYHHKOM
AIIEKTPOPETUHOTPAMMBI CETUYATKU MTO3BOHOYHBIX )KUBOTHBIX.

BBIXOAHBIMU 3JIEMEHTAMU CETUATKU SBJISIOTCS TAHTJIMO3HBIC KIETKU. BONBIIMHCTBO TaHTIMO3HBIX
KJIETOK CETYATKH MMEIOT KOHIICHTPUYCCKUE PEICITUBHBIC MOJIS: TIPH OCBEIICHUN OJTHOW W3 30H IOJIS
TaHrjauo3Has KieTka Bo3Oyxmaercs (on - dddexr), a npu ee 3aTeMHEHHMH TOPMO3HTCS.
B3aumooTHOIIEHNST MOTYT OBITH OOpaTHBIMH. B COOTBETCTBUU € 3TUM Pa3IUYAIOT PELEITUBHBIC TOJISI
C on - HEHTPOM (BO30YXKIAIOTCS MPU OCBEIIEHUHU IEeHTpa) U ¢ off-1ieHTpoM (BO30YXKAAIOTCS MPHU €ro
3aTeMHeHun) (puc. 6.10).

C On-LUEHTPOM Cper

Puc. 6.10. KoMUeHTpHYECKHUE PELETITHEHBIC MO ABYX FAHIMHO3HBIX KMETOK
CETYATKH.

VYrnoBsle pa3Mepsl HEHTPATBHON 30HBI PELIENTUBHOTO NOJI Y MJIEKOMUTAOMNX BapbupyroT oT 0,5
n0 8 yria. rpaaycoB (Ha CeTYaTKe 3TO COOTBETCTBYET MNATHY auamerpoMm oT 0,125 go 2 mwm).
[leHTpanbHyt0 30HY PELENTHUBHOIO MOJIs OKpPY)XAaeT KOHIEHTpUYecKass TOpMO3Has 30Ha. OOmmii
HapyKHbIM TMAMETP TAKOTO KOHIIEHTPUYECKOTO PELENTUBHOIO Mojs cocrasiseT §-12°. HelipoHsl ¢
HAaUMEHBIIUM pa3MepoOM IIEHTPAIbHONW 30HBI JIOKAJIU3YIOTCS B ILIEHTPAJIbHON YacTH ceTdyaTku (y
npuMaroB B obnactu fOvea, y XHIHBIX, KONBITHBIX | Ap.- B obnactu area centralis). TopmosHas kaiima
BOKPYI' LEHTPaJbHOM 30HBI PEHENTHUBHOIO TOJS HE OOHAapy)KHUBaeTcs MpU HHU3KOM YpOBHE
OCBEIICHHOCTU. B Hacrosiiee BpeMs MpeanojaraioT, YTO TOpPMO3Has KaiiMa oOpa3syercs
TOPU30HTAIBHBIMY KJIETKaMU CETYaTKU M0 MEXaHU3MY JIaTepajIbHOTO TOPMOKEHUS, T.€. UEM CUIIbHEE
BO30Y)XKJIEH IEHTP pPELENTUBHOIO MO, TeM Oojblllee TOPMO3HOE BIIMSHHE OH OKa3bIBAaeT Ha
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nepudeputo. braronaps AByM THIIaM TaHTJIMO3HBIX KIETOK ¢ ON- u off-lieHTpaMu oOHapyXeHHe Kak
CBETJIBIX, TAK ¥ TEMHBIX OOBEKTOB B MOJI€ 3pEHHsI 00ECIIEUNBACTCA YK€ Ha YPOBHE CETUATKH.

Kak mnokazanu wuccienoBaHus Ha JKMBOTHBIX C I[BETOBBIM 3pEHHUEM, Y HHUX CYIIECTBYET
[[BETOOINIIOHEHTHAs] OPTaHU3alsl PELENTUBHBIX MOJEH TaHIJIMO3HBIX KIETOK CEeTY4aTKH, T. €. JaHHas
TaHTJIMO3HAs! KJIETKA MOJy4aeT BO30YKIAI0IIe U TOPMO3HBIE BXO/IbI OT KOJIOOUEK, UMEIOIIUX Pa3HYIO
CHEKTPAJIbHYIO YYBCTBUTEIBHOCTh (CM. mpuiiokeHue 7). Hampumep, ecinu «xpacHble» KOJIOOUYKU
OKa3bIBAIOT BO30OYXKIarolee NEHCTBHE HA JAHHYIO TaHIJIMO3HYIO KJIETKY, TO «CHHHE» KOJIOOYKH ee
3aTopMakuBaroT. OOHApYXKEeHbI pa3IMuHble KOMOMHALMK BO30YXKJAIOIIUX U TOPMO3SIIUX BXOJOB OT
pasHBIX KJaccoB KojOouek (pa3HbBIX IBETONPHEMHUKOB). biaromaps Takoil opraHuzanuu
peLEenTUBHbIE TOJS OTAEIbHBIX TAHIJIMO3HBIX KJIETOK CTaHOBATCS U30MpaTEIbHBIMH K OCBELICHHIO
OIPEECNIEHHOr0 CHEKTPaJbHOro cocraBa. Hampumep, y uenoBeka, MMEIOIIETO0 TPUXPOMATHUECKOE
3peHHe, 3HAYUTEIbHAs YacTh L[BETOONIIOHEHTHBIX TaHITIMO3HbBIX KJIETOK CBS3aHA B Pa3HbIX BapHaHTAX
CO BCEMH TpeMs IBETONPUEMHHKAMH: BO30YXKICHHE OT KPAaCHOUYBCTBHTEIBHOIO IPUEMHHMKA U
TOPMOXXEHME  OT CHHE- U  3€JICHOYYBCTBUTENIBHBIX  INPUEMHHUKOB;  BO30YyXJEHHE  OT
CHUHEYYBCTBUTEJIBHBIX U TOPMOKEHHUE OT 3€JI€HO- U KPACHOUYBCTBUTENIBHBIX U T.JI.

Ceemosass 1 memnosas aoanmayus CETYATKU SBISIETCS. MHOIOKOMIIOHEHTHBIM IIPOLIECCOM U
CKJIaJIBIBACTCSI U3 LIEJOT0 psla IMOCie0oBaTeNbHbIX peakiuid. Camble mepudepudeckue Mpouecch -
U3MEHEHHE JHaMeTpa 3payka U peTUHOMOTOPHBIN 3P dekT. PeTHHOMOTOPHBIN Y3PPEKT Y MO3BOHOUHBIX
COCTOMUT B TOM, YTO OT SIPKOT'0O CBETa 3KPAHUPYIOTCS TOJIBKO MaJOUKH 32 CUET JBUKEHUS MEJIaHHUHA 110
OTPOCTKaM MUIMEHTHOI'O SMUTEIHS MEXy HapyKHBIMU CETMEHTaMU (OTOPELEeNTOPOB. 3HAUUTEIEHO
MEHBIIIE HCCIIEOBaHbl MEXAHMU3Mbl a/IallTallid Ha YPOBHE CaMUX PELENTOPOB U COOTBETCTBYIOLIUX
CHHAINCOB. B HHX, MO-BUIMMOMY, NPUHUMAIOT y4yacTHE MOHBI KaJlbLUf, a TAaKKe HMEET MECTO
M3MEHEHHUE NIEPEXOIHBIX MPOIIECCOB B TOPU3OHTAIIBHBIX KJIETKAX.

Ananu3 3pumenvHuIX CUZHAIO8 HEUPOHAMU HAPYIHCHO20 KoOJeHuamozo mena. B HapyxHOe
KOJICHYaTOE TEJIO KaXK/10l CTOPOHBI MO3ra IOCTYIAIT BOJIOKHA OT ceT4aTok oboux rias. I[lockonbky
3pUTEIbHBIC BOJIOKHA 0 IMYTH K HApyKHOMY KOJICHYaTOMY Tey IMEpeKpEeIIUBaIOTCS (3pUTENIbHBIN
NEPEKPECT), K HAPYKHOMY KOJIEHYaTOMY TeJly IPUXOJAT BOJOKHA TOJIBKO OT IOJIOBUHBI CETYATKU
KaX/I0T0 IJ1a3a: 0T TEMIOPAIbHON MOJIOBUHBI UIICUIIATEPATIbHON CETYaTKU U OT Ha3aJIbHOW MOJIOBUHBI
KOHTpajaTepajabHOM ceTyaTku (cM. puc. 6.9).

B paznuuHble ClIOM HApyXHOIO KOJIEHYATOro Teja MPUXOAAT pa3Hble PETUHAIbHbIE BOJIOKHA.
Hanpumep, y 06e3bsiHBI HApYKHOE KOJIEHYATOE TEJIO COCTOUT M3 MIECTH CI0eB. Tomuueckas mpoeKIus
HOJIST 3peHHs] UMEETCS B KaX/JIOM U3 CJIOEB KOJIEHYAaTOro Teja. XOTS B Pa3Hble CIOM Hapy>KHOTO
KOJIEHYaTOro Tela MPHUXOAST pETHHAJIbHBIE BOJIOKHA OT pa3HbIX CETYaTOK (KOHTpa- U
UIICUJIATEPaAIbHON), 3T MPOEKIUHM PACHOJ0XKEHbl OJHA IOJA JAPYrod, TaK 4TO MOXHO BBIIEIHUTH
KOJIOHKOOOpa3HbI y4acTOK, NEPEeCceKarolnii BCe CIOM KOJIEHYaTOro Teja, KOTOPbI COOTBETCTBYET
OPOEKIMM OAHOM Touku mons 3peHus. Ilpu 3ToM Hambonee MOAPOOHO B KOJEHYATOM Tele
MpEeJICTaBICHa MPOEKIMs LIEHTPAIbHON YacTH MOJs 3peHHs (Ha ceTdyaTKe NMPUMAaTOB COOTBETCTBYET
fovea).

Tak ke Kak U pelenTHBHbIC MOJS TAaHTJIHO3HBIX KIJIETOK, BCE HEMPOHBI HAPYKHOTO KOJEHUYATOTO
TeJla MOYKHO pa3/ielMTh Ha JBa Kjlacca: ¢ on - LEHTPOM (OCBEIIEHUE IIEHTpa PELEeNTUBHOIO MO
aKTUBUpYET HeHpoH) u ¢ off-ieHTpoM (HEMpoOH akTHBUpYETCs 3aTeMHEHHEM LieHTpa). Pasmep on -
30HBI (y KOmKH) 10 2°, off-30HbI - 10 5°. B Hapy>KHOM KOJIEHUAaTOM Tejle UMEETCsl IPUMEPHO paBHOE
KOJIMYECTBO HEUPOHOB ¢ ON- u off-nienTpaMu. CXolHOE CTPOEHUE PELENTUBHBIX MOJIEH ATHX ABYX
YPOBHEH 3pUTEIHHOIO aHaIU3aTopa (CeTYaTKH M KOJIEHYATOro Tejia) JAaeT OCHOBAHWE MPEeAINoJararb,
YTO B CTPYKTypE PpELENTHUBHBIX IOJE€H HEHPOHOB HApPYXHOTO KOJEHYAaTOro Tejla OTpa)KaroTcCs
CBOMCTBA PELIENTUBHBIX MOJIEH FaHTIIMO3HBIX KIETOK CETUATKH.

[Tono6HO HelpoHaM ceT4aTKH, HEHPOHBI HAPYKHOTO KOJIEHYATOro Teja y KUBOTHBIX C LIBETOBBIM
3peHreM 00JIaZaloT IIBETOBOM UyBCTBUTEIBHOCTHIO. Tak, B KOJIEHUATOM Tejle 00e3bsSHbl OOHAPYKEHBI
HEHPOHBI, HEHTP PELENTUBHOTO MOJS KOTOPHIX CBS3aH C OJHHUM U3 LIBETONPUEMHHUKOB, a nepudepus
peuenTUBHOrO monsg - ¢ ApyruMm. Ilpm 3ToM peakuus HelpoHa Ha CTUMYISILUIO Nepudepuu
PELENTUBHOIO TOJII BCErja MMEET IMPOTHUBOIOJIOKHBIA 3HAK pEakUU Ha CTUMYJSIUIO LEHTpa.
HapyxHoe KoneHuaToe TEJIO - 3TO NEPBBIA YPOBEHb, Ha KOTOPOM B 3pUTEIBHON CHCTEME
MJIEKOTIMTAIOIIUX  BCJEACTBHE HEMOJHOTO TIepeKpecTa 3pUTEIbHBIX BOJOKOH IPOUCXOIUT
KOHBEPreHLUs OT JIByX ceT4aTok. Ha cxeme 3puTenbHON CUCTEMBI 3TO OTPaKEHO MEPEKPBITUEM IOJIEN
3peHUsi MPaBOroO W JeBOTO a3 (cM. puc. 6.8). KonBepreHius sBiaseTcss HEOOXOIUMBIM YCIOBHEM
CTEPEOCKONMUYECKOT0 BOCTIPUATHUS TPEXMEPHOTO MUpA.

106



Ananu3z 3pumensbHbIX CMUMYN06 HellpoHamu Kopsl 6onvuiux noaywapui. Kaxnoe apdepeHtaoe
BOJIOKHO OT HAapY»KHOT'O0 KOJIEHYaTOro Tejla Pa3BETBISETCA B KOPE HA IUIOIIAIM B HECKOJIBKO COTEH
MUKpPOH. AKCOHBI HEKOTOPBIX 3BE3/14YaThIX HEHPOHOB MOKMJAIOT Iosie 17 ¥ HampaBisAOTCA B Ipyrue
obmactu mo3ra. B momnsax 18 u 19 koper xopomro paszsut III cioii, B KOTOpOM HaXOoATCS MTUPaAMUTHBIE
HEHPOHBI C Pa3BUTBIMU aNUKAJIBHBIMH JeHaputamu. B V u VI cnosx MHOTO BepeTeHOOOpa3HBbIX U
TPEYTOJIbHBIX KJIETOK. ACCOIMAaTUBHbBIE BOJIOKHA moJia 17 HampasisatoTcs B nous 18, 19, 21 u 7. U3
noneit 17, 18 u 19 a¢pdepenTHbIe BOJOKHA HANPABIAIOTCS B MEPEIHEE ABYXOJIMHUE U MPETEKTAIBHYIO
o0nacTb, B MOJYLIKY 3pUTEIbHOro Oyrpa (3alHsAs YacThb TajlaMyca), Hapy>KHOE KOJEHYaToe Telo.
Ceruarka OTHEJNBHO MPEACTABJICHA BO BCEX TPEX TIJIABHBIX 3PUTENbHBIX MoJisax (moist 17, 18 u 19).
Haubonee ynopsgoueHHOE TOMOJOTHYECKOE COOTBETCTBHE MMEET MECTO MEXKIY CETYATKOW U IMOJIeM
17. IlpencTaBUTENbCTBO CETYATKH, HAIpUMeEp, B Mosie 17 (3aThUIOUHBIM IIOJIIOC), OPraHU30BaHO
cienyromuM obpazoM. B 3aaneit uwactu mons 17 nokanusyercss LEHTpajdbHas 4YacTh CETYATKHU.
[TpoaBuxeHune 0 KOpe B KayJaJbHOM HAaIIPaBICHUHU COOTBETCTBYET IEPEXOAY B BEPXHIOIO YaCTh, a B
POCTpPaJIbHOM HAlPABJICHUH - B HYXKHIOKO YaCTh CETYATKHU.

B omiinume OT Hapy)KHOrO KOJIEHYATOI'O Tejla OCHOBHAs Macca HEHPOHOB 3pUTEIbHBIX OOJsacTeil
KOpBI O0bIuX moaymapuit (moss 17, 18 u 19) cnenuanu3upoBaHa Ha BBIJICTICHUH OPUEHTUPOBAHHBIX
JUHUM U KOHTYPOB, KOTOPBHIE COCTABJISIIOT OCHOBHBIE AJIEMEHTHI 3pUTENIbHBIX CTHUMYJIOB. YKa3aHHas
CIIOCOOHOCTh TOJIHOCTBIO OOYCTIOBIIEHA CTPOCHHEM PELENTUBHBIX MMOJIEH KOPKOBBIX HepoHOB. B
OTJIMYME OT KOHIEHTPUYECKUX PELENTUBHBIX IOJEH MPEeAIIeCTBYIOIIUX YPOBHEH 3PUTEIBHOTO
aHaynM3aTtopa (ceTdyaTka M Hapy»XKHO€ KOJEHUYATOE TEeJNO) PELENTUBHBIC IMOJsI KOPKOBBIX HEHPOHOB
UMEIOT apajljIesIbHO PACIIONIOKEHHbIE AHTAarOHUCTUYECKUE 30HbI, KOTOPbIE ONPEIEIEHHBIM 00pa3oM
OPUEHTHPOBAHbI B MOJi€ 3peHusl. PenentuBHOe mojie KOPKOBOIO HEHPOHA, MPEACTABICHHOE HA PHC.
6.11, Ha3pIBaeTCS «IIPOCTHIM». PerenTuBHOE TOJNE TaKOro HEHpoOHA NEHCTBYEeT Kak CBOEOOpa3HBIN
mabiaon. Ecnu  3puTenpHBI  CTUMYNn CcoOBHajaeT C d3TUM I1a0JOHOM, HEWpPOH pearupyer.
N30uparenbHOCTh pPEAKIUU TAKOr0 HEWpOHA TOJHOCTBIO OMPEAENseTCs OpraHu3alued ero
pelenTUBHOrO MoJis. IIpu OAHOBPEMEHHON CTUMYJISIIUN HECKOIBKHX TOYEK OJHOPOIAHOMN mojockl (ON-
win 0ff-) atoro moss oTBeThl cymmupyroTcs. Hanbomnee HHTCHCHBHBINM OTBET HAOJIOACTCSI B Cliy4ae
CTUMYJISIIIUU PELENTUBHOTO IMOJIS MOJIOCKOM (TEMHOW MM CBETJIOW B 3aBUCHMOCTH OT XapakTepa On-
win off-peuentuBHoro noss). OJHAKO €cliM CTUMYJIMPYHOIIasi MOJI0CKa OJHOBPEMEHHO MOKPBIBAET U
AQHTaroOHMCTHYECKYI0 30HY, TO OTBET HEHPOHA PEe3KO yMeHbluaeTcs. biaromaps Takoil opraHu3aunuu
PELEnTUBHOrO TOJIsI HEWPOH pearupyer He Ha OOIIMH YpOBEHb OCBEIIEHHOCTH IOJISI 3pEHUs, a Ha
KOHTPACT, T. €. BBIJENIAET KOHTYPBI U300paKEeHHUS.
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Puc. 6.11. 36NpatebHOCTL peakiuil HEAPOHa 3PUTENBLHOM KOPH! 06e3bAHEI
K ODHEHTALMH THHHH {«npocToe» pelenTHeHOe none) (no Xbio-
6emo, Buaemo, 1959).

A— OPTaHHIALMA PEUSTITHBHOMO IONK («t+» AKTHBALLMA Heﬂpo]—:a Ha BIJTIO-
deHHe H «—» HAa BLIKMOYEHME CBETOBOTO NATHa); B — peaxuua sToro xe
HeitpOoHA HA PAINHYHO OPUEHTHPOBAHHLIE CBETOBBIE TIOMOCKH.

KpOMC HCprOHOB C «IIPOCTBIMN» PCUCIITHUBHBIMU IIOJISAMU, B 3pHTCHBHOI>'I KOpC MIJICKOIIUTAIOMIUX
OITMCaHBbI HeﬁpOHBI, I/I36I/IpaTeJ'IBHO YYBCTBUTCIIBHBIC K OPHUCHTHPOBAHHBIM CTUuMyJjiaM, HO HE€
HMCIOIIUC B PCUCHTUBHOM ITOJIC YCTKO BBIPAKCHHBIX aHTArOHUCTUYCCKUX 30H. HeﬁpOHLI 9TOI'0 THUIIA
HUMCIOT cna6y10 pPeaKUIO MpHu CTUMYIIIOWUHA UX PELHCITHBHOTO ITOJA TOYCYHBIM CTUMYJIOM, HO 3aTO
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XOpOILO PearupyroT Ha ONTHUMAJIbHO OPUEHTHPOBAHHBIE MOJOCKU. Takas e mosiocka ¢ Apyroil (He
ONTUMAIBHOM) OpHEHTAIMEH MO0 HE BBI3BIBACT PEaKIIMH, JTUOO 3T PEaKIIMU OYeHb ciadbie. Takum
00pa3oM, TOPMOKEHHE PEaKIIMM BO3HUKACT MPH CTUMYIISALMU TEX K€ YYaCTKOB PELENTHUBHOTO OIS,
KOTOpbIE TPHU JCHCTBUU ONTUMAIbHO OPUEHTHPOBAHHOIO CTUMYJA BEIyT ce0sl Kak BO30YXKAAOIIHeE.
OTH HEWpPOHBI HMMEIOT «CIOXKHBIE» peuentuBHble mnonst (puc. 6.12). XapakTepHbIM CBOMCTBOM
HEHPOHOB C TAKUMHU PELIENITUBHBIMU MOJISIMH SIBJISIETCS UX CHOCOOHOCTh pearupoBaTh Ha PUCYHKH, HE
coJepiKalie ONpeAeTCHHBIM 00pa3oM OpUEHTHPOBAHHBIX JIMHHM, Hampumep, OecropsiouHO
YepeayIoIIMecs: CBETIbIE U TEMHbIE MIATHA HEperyssspHOH (opMbl. DTO CBOMCTBO CIIOKHBIX HEHPOHOB
B COYETAHHH C UX OTHOCHTEIBHO cJa00i M30MpaTeTbHOCTHIO MOXKET YKa3blBaThb Ha TO, YTO OHHU
HIPUCHIOCOOJIEHBI JUISl BBIIEJIEHUS CIOKHBIX 3pUTENbHBIX CTUMYNOB. Kpome NByX yKa3aHHBIX BbIIIE
TUIIOB PELENTUBHBIX IOJEH, Y KOPKOBBIX HEHPOHOB ONKCAaHbl TAK)KE CBEPXCJIOKHBIE PELENTHUBHBIC
nois. ig onTUMalbHONW CTUMYJISILUM CBEPXCIIOKHOTO HEHpOHA BaXKHO, YTOOBI CTHMYJIHpPYIOLIAs
MOJIOCKa OblJJa HE TOJIBKO ONTUMAJIBHO OPHEHTHPOBAaHA, HO M HMMeJa Obl ONTHUMAJIbHYIO JUINHY.
VBenu4eHue JUIMHBl TOJOCKH CBEPX ONPENENCHHOM JUIMHBI IPUBOIUT K TOPMOXKEHHUIO peaKLUu
HelipoHa. ODTO MPOMCXOIUT BCJIEACTBUE HAJIM4YUA B MX PELENTHUBHOM I10JIE€ JOMOJIHUTEIbHBIX
«(IaHroBBIX» TOPMO3HBIX 30H Ha KpasxX pPELEeNTHBHOro noussd. PenentuBHOe Iosie CBEPXCIIOKHOTO
HEHpOHa MOXET HMMETh OJHY WM JBE TOPMO3HbIC (IaHroBBIE 30HBL. B cBI3M ¢ 3TUM A
MaKCHUMAaJIbHOIO BO30YyKIE€HHUs HeWpoHa HEOOXOAMMO OTPAaHUYMTH JJHMHY IOJOCKH JHOO C OJHOM
CTOPOHBI, 00 ¢ 00enx. B mepBoM ciryuae HEMPOH CTAHOBHUTCSI YYBCTBUTEIBHBIM K IOSIBICHHUIO B €TO
peLenTUBHOM Iojie YriaoB. Bo BTOpOM cilydae OH MakCHMaJbHO aKTHBHUPYETCS Ha ONpeAeTICHHBIH
pasmep cTuMyia (€ro AJIMHa OTPAHUIUBACTCS PACCTOSTHHEM MEXIY ABYMS ()JIaHTOBBIMHU 30HAMHU).
OCHOBOI OMHOKYJSIPHOTO CTEPEOCKOMMUYECKOTO 3PEHUs SIBISETCS Oucnapamiocms -  OLIEHKa
pasnuuMs TPOEKIWH HM300paKeHWH Ha ceTdyarkax oOoumx mima3. M3BectHo, uro 84% HEWpPOHOB
3pUTEIBHON KOPbI OMHOKYJISApHBL. OHU pearupyroT MpH OJHOBPEMEHHOW CTUMYJISILIMU JIBYX CETYATOK,
IIPU 3TOM HEHPOHBI OJJHOW KOJIOHKU MMEIOT OJIM3KME 3HaueHus aucnapatHocTu. biarogaps tomy, uto
IpaBblif U JIEBBIM I1a3a paccCMaTpUBAIOT OJUMH U TOT K€ OOBEKT C Pa3HbIX TOYEK, M300paKeHUs
o0beKTa Ha MpaBOW M JIEBOM CETYAaTKE CABUHYTHl OTHOCUTENIBHO JpYr Apyra. OTO pa3iuyue
n300pa’keHUi 3aBUCUT OT TOTO, HACKOJBKO HMPUOJIMKEH WU OTJIAJEH OOBEKT OTHOCUTEIBHO TOUKU
nepeceueHusl ONTHYECKUX Oced AByX ria3 (Touka ¢ukcanmu). Helipoduznomorndeckoil OCHOBOM
OMHOKYJISIPHOTO 3pEHUs SBISETCA B3aMMOJAEHCTBHUE JIBYX PELENITUBHBIX MOJEH, KOTOPbIE UMEIOTCSA Y
KaKJ0ro OMHOKYJISIPHOTO HEWpPOHA 3pUTENIbHOM KOpBI (Ha KOHTpa - M WIICHJIATEpPaIbHOM CeTdaTke).
Kaxp1ii OMHOKYJISIpHBIM HEHPOH M30MpaTeeH K KaKoi-TO OJHOM onpeeaeHHO tucnapaTHOCTH (3TO
oTpeeNnsercss JUCIapaTHOCThIO €ro PELENTUBHBIX I0JIEH), a TOCKOJIbKY AUCIApaTHOCTh 3aBUCUT OT
YJIQIEHHOCTH OOBEKTa, PEaKUUU OWHOKYISAPHBIX HEHPOHOB OKa3bIBAIOTCS W30MpATENbHBIMU K
OTpesieIeHHON yJnaneHHOCTH. B kope mMeeTcs Lenblii HA0Op HEMPOHOB C pa3HOW JHCHAPATHOCTHIO.
OTa COBOKYNHOCTb HEWPOHOB COCTaBIS€T MEXaHU3M, H3MEpSIOUIMA YAaJeHHOCTh OOBEKTa.
OnucaHHBIN BbIIIE MEXAHNU3M JIUCIIAPATHOCTHU JIEKUT B OCHOBE CTEPEOCKONUYECKOTO 3PEHHUS.
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Puc. 6.12. Helipon 3pUTEAbHOM KODBE! OGE3BAHBI C <«CHOXHMM»> PEUENTHE
HEIM noseM (mo XeioGemo, Buzemo, 1968).

Heiipon pearnpyer Ha 4epHYl0 ROMOCKY, ABHXYINYIocA (MOKa3aHO cTpel
KoH) B Mone apeHuA. PelienmiBroe nofe MOKA3AHO WTPHXOBEIM NPAMC
YToJbHIKOM {(pasMep mpumepHo 3/8 X 3/8 yra. rpan.).

Ileemoonnonenmnvle HeUpoHvl 6 3pUmMeENbHOU Kope 00e3bAH. 3HAUUTEIbHAs 4acTb
LIBETOOIIIOHEHTHBIX HEMPOHOB 3PUTEIBHOM KOpPbHI IPUMATOB MMEET MPOCTHIE MM KOHIEHTPUUYECKUE
pelenTUBHbIE I0JIA. BONBIIMHCTBO HEMPOHOB C LIBETOONIOHEHTHBIMU DPELENTUBHBIMHU IOJSIMU
BcTpeyaroTcss B cioe [V. Jlng HEMpOHOB 3TOro Kjacca XapakTepHa LBETOBAas OIIIOHEHTHOCTH B
npezenax LeHTpa PEeLenTUBHOTO MOJis: HEWPOH pearupyer BO30YKICHMEM Ha CTUMYJISALHUIO OJHOTO
L[BETOIIPUEMHUKA B IIEHTPE PELENTHUBHOIO IOJII U TOPMO3MUTCA HpPHU CTUMYJISALUU Jpyroro. OmgHu
HEHpPOHBI pearupyroT on - OTBETOM Ha KpacHoe ocBelleHHe u off-oTBeToMm - Ha 3eleHoe, peakuus
Ipyrux - oOparHasi. benblif cBeT He BBI3BIBACT PEAKIMH 3TUX HEHPOHOB, TaK KaK aHTAarOHUCTHYECKUE
BIMSHUSA OT JABYX LBETONPUEMHUKOB B3aUMHO IOrallaloTcsa. Y HEUPOHOB C KOHLEHTPUYECKHMHU
pPELUENTUBHBIMUA  IOJIIMH, IIOMHUMO ONIOHEHTHBIX OTHOUIEHMH MEXAY LBETONPHUEMHUKAMH,
CYLIECTBYIOT TaK e OOBbIYHbIC 11 KOHLEHTPUYECKUX MOJIeH aHTarOHUCTUYECKUE OTHOUICHUS MEXIY
LEeHTpoM U rnepudepueid. B pesynabTaTe BO3HUKAET CTPYKTypa C JABOWHOI IBETOOINIIOHEHTHOCTHIO.
Ecin Bo3aelicTBHE Ha LIEHTP PELENTHUBHOIO IOJSA BBI3BIBAET, HANPUMEP, ON — OTBET HAa KpacHoe
ocseleHue u Off — oTBeT — Ha 3eyeHoe, TO HEHPOH ¢ TAKUMH CBOWCTBAMH COYETACT N30MPATEILHOCTD
K IIBETY C M30MPATEIbHOCTBIO K JIOKAJBbHBIM M3MEHEHHSIM SIPKOCTH ISITHA COOTBETCTBYIOIIETO I[BETA.
DTy HEMpPOHBI HE pPEearupyroT HU Ha CTUMYJSIUIO OEIbIM CBETOM (M3-3a ONIMOHEHTHBIX OTHOIICHUMN
MEXy I[BETONPUEMHHUKAMM), HU Ha TUGPY3HYIO0 CTUMYJIISIMIO CBETOM JIF000M UIMHOW BOJIHBI (M3-3a
AQHTarOHUCTHYECKUX OTHOLICHUIM MeXAy LIEHTpoM U mnepudepueil perentuBHoro mois). Makcumym
peaKuy PEruCTPUPYETCS, ECIIA OAHOBPEMEHHO CTUMYJIMPOBATH PA3HbIE IIBETOPUEMHUKY B LIEHTPE U
Ha nepudepun peLenTUBHOro noiisd. LIBeToonmnoHeHTHbIE HEMPOHBI, N30UpaTeIbHble K OPUEHTAIUHY,
MOTYT UMETh IIPOCTBIE U CJIOYKHBIE PELENTUBHBIE MOJA. B mPOCTOM peLENTUBHOM IOJIE Pa3InYaroT
JBE WIM TpU TMapaJICIbHO pACHOJOKEHHBIE 30HBI, MEXAY KOTOPHIMH MMEETCs JBOWHas
OIMOHEHTHOCTh: €CITU LIEHTpaJbHAas 30Ha MMEET On - OTBET Ha KpacHoe ocBemenne u off - orser Ha
3eJIeHOe, TO KpaeBble 30HbI AaroT off - oTBeT Ha KpacHOe M on - OTBET Ha 3ejeHoe. B cioxHOM
PELIENITUBHOM II0JIE€ HET Pa3/eibHBIX 30H C Pa3HOM CIEKTPAJIbHOM YYBCTBUTEIBHOCTHIO. HelpoHbI
TOr0 THIIA pearupyroT TOJIbKO Ha OINpeAeNeHHbIM 00pa3oM OpHUEHTUPOBAHHBIE JIMHUU
IPEIIIOYNTAEMOTO IIBE€TAa WJIM LBETOKOHTPACTHBIE TI'PAHMULBI. BOJIBIIMHCTBO LBETOONIOHEHTHBIX
HEHPOHOB KOpBI Y 00€3bSH CBA3aHO C KPacHO- M 3€JI€HOUYBCTBUTENBHBIMHU IBETONpHEMHHKaMU. C
CHHEYYBCTBUTEIIbHBIMU  LIBETONIPUEMHHUKAMHM  CBSI3aHO  3HAUUTEIBHO  MEHbBIIE  HEWPOHOB.
[Ipenmonaraercsa, 4ro uHGoOpMalus, BbIACICHHAs HEHpOHAMHU MEPBUYHOrO 3pUTENbHOrO mois 17,
nanee nepenaeTcs st 00paboTku Bo BTopuuHyto (mone 18) u Tpetuunyto (mmose 19) o6nactu Kopsl.

Kononuamaa opecanusayusa 3pumenvnoil  Kopwvl. llpu TOTpYy)KEHHMM  MHUKPOAJIEKTPOJA
NEPIEHUKYIIIPHO TIOBEPXHOCTH 3pUTENBHON KOPBI, KAK U B JPYTUX KOPKOBBIX NMPOEKIIMOHHBIX 30HAX
(MOTOPHOM, CITyXOBOM W T. 1.), MO XOIy D3JIEKTPOJa BCErJa BCTPEUAOTCS HEUPOHBI C OJU3KUMHU
cBoiicTBaMH. YacTo 3TH HEHPOHBI OOBETUHSIOTCA IO MPHU3HAKY OPraHU3allMd CBOUX PELENTHUBHBIX
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HOJIeH: B OJJHON KOJIOHKE COOpaHbl HEWPOHBI IPUMEPHO C OJHON OpHUEHTALMEH PEleNTUBHBIX MOJEH.
YIopsAI04E€HHOCTh B PACHOJIOKCHUH OPUEHTALIMOHHBIX KOJOHOK OYEHb BBICOKA B 3PUTENBHON KOpE
00e3bsiH. CMelleHHe PEeTUCTPUPYIOIIETO MHKPO3JIEKTpoJa B Kope Ha Kaxasle 25 - 50 MkM B
TQHI'CHIIMAJIbHOM HAIPABJICHUU TPUBOAUT K IIOBOPOTY PELENTUBHOIO MO PEruCTPUPYEMBIX
HEHPOHOB B OJHOM M TOM € HaIpaBJIEHUU (II0 YacOBOH CTpENKE WIM NPOTHB) HA BEIUYHUHY
npuMepHo 10°, Tak 4To MOJHBINA HAOOp KOJOHOK CO BCEMM OPUEHTALUSMM PELENTHUBHBIX MOJIEH B
npeaenax 180° 3anumaer B kope ywyactok 500-1000 mMxm. B mpenenax 3Toro yyactka OTJEIbHBIE
KOJIOHKH B 3pUTENIBHON KOpe 00€3bsHbl B MONEPEYHOM (MapajuleibHO MOBEPXHOCTU KOPbI) CEUYCHUU
UMEIOT BUJ Y3KUX IOJOCOK WMPUHOM 25-50 MKM. [To rUnepkoIoHKON MOHMMAETCsl Y4acTOK KOpBI,
BKJIFOYAIONTUH HAa0Op OpPUEHTHPOBAHHBIX KOJOHOK (C opueHTanmusaMu B npeaenax 180° wu
NEePEeKPHIBAIOIINECS C HUMU JIB€ OKYJOJOMUHAHTHBIE KOJIOHKH). Takas rumepkojoHka oOpadaThiBaeT
UHPOPMALIMIO OT OINpPENEJIEHHOr0 ydyacTKa CeT4aTKW; HHPOpPMalus OT COCEIHUX YYacTKOB
o0OpabaTbIBaeTCs TAKMMU JK€ COCEIHUMH THIEpPKOJOHKaMu. OIHAKO M3 BBIIICH3I0KEHHOTO HE
ClIeZlyeT, YTO HEWPOHBI, COCTABIAIOIIME KOJOHKY, B (DYHKIHMOHAJIBHOM OTHOUIEHHH COBEPIIEHHO
ONHOTHUIIHBI. Hampumep, B 3pUTEIBHON KOPE KOIIKU OJHA KOJIOHKA COAEP>KUT HEMPOHBI C IIPOCTHIMU U
CJIO)KHBIMU PELICITUBHBIMU HOJSIMHU. B 3TOM cityyae oOmmM npusHakoM OyJIeT TOJNBKO OpUEHTalus
PELENTUBHBIX IIOJIEH OTACIBHBIX HEHMPOHOB. B OOHOM KOJIOHKE MOTYT HaXOJUTbCA HEUPOHBI C
OJIMHAKOBOM 1IBETOM30UPATEIBHOCTBIO U JAPYIMMU OJHOTUIHBIMH cBoiicTBamu. OOHapy»KeHO, uYTO
YIIOPSIOYCHHOCTh B pa3MEIICHUN HEHPOHOB 3PUTEIBHOM KOPBI 00€3bsSH UMEET MECTO HE TOJIBKO IO
BEPTUKAJIM B BHJE KOJOHOK, HO M II0 TOpPU30OHTanu. Tak, Hampumep, HEHPOHBI C IPOCTBIMU
peUEenTUBHBIMU MOJIAIMU HaxoJsaTcsi npeumyinectBeHHO B riyoune III m IV cnoes. Heliponsl co
CJIO)KHBIMU M CBEPXCJIOKHBIMHU PELIENTUBHBIMU TOJISIMU JOKAJIM30BaHbl B OCHOBHOM B BepxHUX (I n
BepxHss yacThb 1) u Hiwxuux (V u VI) crnosix Kopsl.

CriocobeH 1M HOBOPOXKICHHBIM BHMICTh 3pUTENbHBIH MHP TaK, KaK €ro BUAMT B3pOCIbIH?
OKCHEepUMEHThl Ha >KUBOTHBIX MOKA3aJId, YTO MHOTME CBOMCTBA 3PUTEIbHON CHCTEMBI 3aJI0KEHBI C
POXJIEHUs,, HO Pa3BUTHE ITUX CHOCOOHOCTEHM 3aBUCHUT B JaibHEeHIIeM oT BocnurTaHus. Hampumep,
OBUIO YCTaHOBIJICHO, YTO Y | - 2-HEJENbHBIX KOTAT N30UpaTeIbHbIE CBOMCTBA KOPKOBBIX HEMPOHOB YKe
cOpMHpOBaHbI, T.. OHH OOPA30BAINUCH HCKIIOYUTEIBHO 3a CYET TIEHETHYECKHX IMpOrpaMM B
OTCYTCTBHE 3pUTENIbHBIX CTUMYJIOB (KOTSTa B 3TOT MEpPUOJ €lle ciiensle). Bmecte ¢ Tem ecnu y
KOTEHKa B TE€YEHHE INEPBbIX 2-3 MEC. JKU3HM HUCKIKOYHUTHh IIPEIMETHOE 3pPEHME, HAlpUMEpP, OJHUM
IJ1a30M, TO HEMPOHBI KOPBI, COOTBETCTBYIOIIKAE ITOMY IJIa3y, TEPSAIOT OPUEHTUPOBAHHBIE 3PUTEIIBHBIE
noJisi. MIHTepecHO, YTO CBOWMCTBA HEMPOHOB HApPYKHOTO KOJEHYATOro Telaa IPU ATOM 3aMETHO HE
ctpagatoT. Ortcrona ObUT celaH BBIBOJ, YTO CBOMCTBA KOPKOBBIX HEHPOHOB OIPENEISIOTCS
UCKJIIOYUTEIBHO BHYTPUKOPKOBBIMHM CBSI3IMU. Y KOTST IIEPUOJ, YyBCTBUTEIBHBIA K IEIPHUBALMH,
HauyMHAETCs 1ociie 4-5 Helenb Mociae poXKAEHUS U AIUTCS A0 6-8 Henenb. Y HU3MIMX 00€3bsSH ATOT
NEepUOJT 3HAYUTEJIBHO JIOJIbIIIE: HaunHaeTcs yepe3 1-2 mec. mocie poxJIeHus U npojosrkaercs 1o 1,5-2
netr. HWHTepecHble pe3ynapTaThl ObUIM TOJYy4Y€HBl B DSKCHEPUMEHTaX C BOCIHMTAHUEM KOTIT B
ONpEACIEHHON 3puTENbHOM cpene. Hampumep, ecnum KoTATa B TEYEHHME NEPBBIX MECALEB IIOCIE
POXIEHUS BUIAT TOJBKO BEPTHKAIbHbIE (UEPHO-OEIbIe) UM TOJILKO FOPU30HTAIIbHBIE MOJOCHI, TO B
Oosiee MO3HUE CPOKU B 3pUTEIILHON KOpe OOHapYKUBAIOTCS HEUPOHBI C OpUEHTAIMEN pelenTHBHBIX
1oJiel, COOTBETCTBYIOIIUX 3pUTENBHON cpene nepuoja BocnuTaHus. M3 3Tux skcrnepruMeHTOB ObLIO
C/eJaHO JBa BAaXHBIX BBIBOAA: 1) MEXHEHpPOHHbBIE CBSI3M, COOTBETCTBYIOIIME [aHHOMY BHIY
KUBOTHOT'O, MPOTPAMMHUPYIOTCSI TEHETHYECKH; 2) B TO K€ BpeMsl B paHHEM OHTOI€HE3€ HMMEEeTCs
Nepuo/Jl, YyBCTBUTEIbHBIN K BO3JCHCTBUIO BHEUIHUX YCIOBHUH cpesibl OOMTaHMs JAaHHOTO BHjA. Takoe
JIBOITHOE o0ecrieueHrne MeXHEUPOHHBIX CBA3€H MpeacTaBiseTcsi OM0JIOrHYECKU 1ENecO00pa3HbIM.

HaGnronenus Ha 09X TOATBEPKIAIOT BBIBOJBI SKCIIEPUMEHTANIBHBIX HccienoBanuii. Hanpuwmep,
Mocjie CHSTUSL KaTapakThl, 0Opa3oBaBLICiiCsi B paHHEM JETCKOM BO3pacTe, NMPEeAMETHOE 3pEHHUE
OCTaeTcsl YTEpSAHHBIM. ODTO HECMOTpS HAa TO, YTO TAKOTO YEJIOBEKAa HENb3S Ha3BaTh IOJHOCTBHIO
CJIETIBIM: OH pa3jHyaeT CBET M TEMHOTY. Y u4eloBeKa (OpMHpOBaHUE MPEIMETHOrO 3PEHHUs, MO-
BUJMMOMY, 3aHUMAaeT HHTEpBal A0 15 ser.

Oopabomka 3pumenvHbIX CIMUMYNO06 6 ACCOUUAMUEGHBIX NOJIAX KOPb.

HccnenoBanre Mo3ra HHU3IMIMX 00€3bsIH IMOKa3aJlo, YTO AaHajIM3 3PUTENIbHOM HHpOpManuu He
3aBepmiaeTcs B MOJsAX 3purenbHoi kopbl (17, 18, 19). beumo ycranoBiaeHo, 4to oT mojis 17
HAuMHAIOTCS MyTH (KaHaubl), B KOTOPBIX IPOM3BOJMUTCS JalbHeHmas o0paboTka 3pUTETbHBIX
curHanoB. OAMH TyTh, UAYIIUN B JOpPCAJbHOM HANpaBJIEHWU K IMOJIAM TEMEHHOH accOLMaTHBHOMN
KOpbI, y4acTByeT B (DOPMUPOBAHHM IPOCTPAHCTBEHHOTO 3pEHUs, APYrod MNyTh - BEHTPAJIbHBIN
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(HIDKHEBHCOYHAS KOPA) y4acTBYeT B (POPMUPOBAHUHU MIPEIMETHOTO 3peHHs. B nanpHeimeM Mbl Oyaem
3/1eCh TPUMEHATh KIACCU(PHUKAIUIO 3pUTENIbHBIX KOPKOBBIX TIOJEH, MPHUHATYI0O B COBPEMEHHOMU
muteparype. CornacHo 3Toil knaccupukanuu none 17 (mo bponmany) coorBerctByet nomto VI (ot
anri. Visual - spurenbhsrit), mone 18- V2, mone 19- V3;

[Tonst V4 u V5 B 3TO# Kinaccu(UKaMy He UMEIOT COOTBETCTBUSA MOJSIM KapThl bpoamana.

Kax BugHO M3 mpuBeeHHON cxembl (puc. 6.13), 3puTenpHas nHGpoOpMaIus MOCTyIaeT K HeHpoHaM
noJist V4 (HaXOJUTCs Ha CThIKE BUCOYHOW M TEMEHHOM 00JiacTeil) Mo HecKoIbKUM KaHanaMm. B mone V4
uMeeTcsl BecbMa Tpy0asi petuHotonusi. JlokaibHOe pa3pylieHHe 3TOro Mojisi y 00e3bsSHbI HApyLIaeT
KOHCTaHTHOE BOCIIPUSATHUE IIBETA, HO HE U3MEHSET BocnpusiThe Gpopmbl. OHAKO MpH O0JIee OOIIUPHBIX
MOBPEXKACHUSX 3TOU 30HBI Y 00€3bsIH CTPAZaeT BOCIIPUSATHE KaK KOHCTAHTHOCTH IIBETA, TaK U (POPMBI.
O0paboTka 3putenbHON HHPOpMAIUU O (GopMe, Kak MPEAroiararoT, MPOUCXOIUT B HIYKHEBUCOYHOM
noJsie. DKCIIEPUMEHTHI C JIOKaJIbHBIM IOBPEKIECHUEM O3TOH 30HBI, a TAK)KE PErucTpalus peaKuui
OT/IENIbHBIX HEUPOHOB IMOKAa3aJiM, YTO HEHUPOHHBIE CETU 3/1eCh, MO-BUAMUMOMY, YYacCTBYIOT B TaKUX
byHKIMAX, KaK 3pUTenbHoe nuddepeHmpoBanme pa3indHbiX 00bEKTOB BO BHElIHeH cpene. Ha Bcem
nytd oT VI k V4 u jamee K HUKHEBUCOYHOMY TOJIIO HAOMIOMAeTCS yCTOWYMBASs TEHICHIUS K
YBEJIMYECHUIO IIJIOMIAN PELIENTUBHBIX MTOJIEW OTAEIIbHBIX HEHPOHOB.

[loBeneHuECKHE IKCIIEPUMEHTBI Ha 00€3bsIHAX MOKA3ald, YTO pa3pyLIEHUE HUKHEBUCOYHOTO OIS
NPUBOJUT K IMOTEpe CIOCOOHOCTH Y3HaBaTh 3puUTENbHbIE 00BEKTHl. I[IpenmonaraioT, 4TO 3TO
00yCIIOBJIEHO MOTEpel CIOCOOHOCTH YCTaHABIMBATh SKBUBAJIEHTHOCTh M300paXKEHUsI OT OJHOTO U
TOr0 e O0BEKTa, €ClIM OH IMPOCLUPYETCs Ha pa3Hble YYacTKH ceTdaTku. MccnemoBaHue peaxiuit
HEHPOHOB HWYKHEBUCOUYHOM 00JIACTH MOKAa3ajlo, YTO OHU JIy4lle pearupyroT HE Ha MPOCTHIE CTUMYJIbI
(TOYKH, TMOJIOCKM M TMp.), a Ha OOBEKTHI CO CIOXKHBIM KOHTypoM. Hampumep, B 3T0il obnactu
OoOHapyXeHbl HEHPOHBI, KOTOpPhIC M30MPATEIHLHO AKTHBHUPOBAIHNCH IPH IPEABSIBICHUU B KadeCTBE
3pUTENBHOTO CTUMYyJa H300pakeHus nuna obe3bsHbl. Hambonee vacTo HEHWpPOHBI Takoro TuMa
0OHapYXMBAIOTCS B TIEPEIHEH BUCOUHOM 00JacTh Kophl. buonorndeckoe HazHayeHUE TaKOW Ba)KHOM
CIIOCOOHOCTH, KaK y3HaBaHHE JIMIIA, Y IPUMATOB COBEPILIEHHO OYEBUIHO: UMEHHO 3TO, MO-BHINMOMY,
JISKUT B OCHOBE COIMAIBHBIX (DYHKIIMH KOMMYHUKAIIMH, ONPEACTCHUS MPUHAICKHOCTH K TPYIIIE U
T. n. HaOmomenus 3a s¢dexraMu pa3pylieHUd HIKHEBUCOUHBIX OO0JacTell KOpbl MPHUBOJIST
UCCIIeIoBaTeNe K BHIBOMY, UTO B 3TOM CIIy4ae HE CTPaJaroT Oa3MCHbIE CBOMCTBA BOCIIPHSTHS, TAaKuUE,
KaK OCTpOTa 3pEHHsS M BOCIpUATHE LBETa. BMecTe ¢ TeM BBIXOJAT M3 CTPOSI MEXAHU3MBbI BBICHIETO
ypoBHs aHanu3a. OJHO U3 NPEINOJIOKEHUNH COCTOUT B TOM, YTO HAPYIIAETCS BblAEIECHHE OOBEKTOB
KaKoi-To oaHOW Karteropuu. Hampumep, cTpagaer pa3iauyeHHe JIML B KaTErOPUH, KOTOPYIO MOXKHO
0003HaUNUTh Kak «Inia 00e3bsiH». [10 MHEHHIO HEKOTOPBIX YYEHBIX, (PYHKIUS 3PUTEITHHON MaMsTH
HKHEBHCOYHOM KOpPBI CYIIECTBEHHO YCUJIMBAETCA BIUSAHUSAMU CO CTOPOHBI MHHJAAIUHBI H
TUTITIOKAMITA.
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TemeHnas
Kopa

TE

TF

Puc. 6.13. O6paBoTka 3pHTENBHEIX CHIHAIOB B ACCOMATHBHBIX TIONAX KOPHK,

HenpepriBHEIE IMHER = APOSKLMH BCEX YacTel 3PHTETBEHOTO [10/14, MYH-
KTHpHbIE JTHHHH — MPOEKUKH mepudepHYecku] YacTedl mONA 3peHHA;
VI, V2, V3, V4 — spurentbHie KOPKOBRIE TIONA, TEMEHHO-3ATELIOMHASA
kopa; MT (V5) — BepxueBHcovHad Kopa; TEO, TF, TE — BucouyHme
0BmacTH KOpHL.

Pony eepxnux 08yxonmuil 6 ananuze 3pUMenIbHbIX CIUMYI06 U OsudceHuu 2na3. OpucHTAIUS
TOJIOBBI C HAXOMSIIMMUCS B HEH Tlla3aMy Ha 3PUTEIBHBIC CTUMYJIBI, KOTOPHIC IMOSBISIOTCS B IOJIC
3peHHs, UrpacT OOJbBINYH0 pOJb B TOBEICHHH IM03BOHOYHBIX JKMBOTHBIX, BKIIOYas 4YEJIOBEKa.
Oco0eHHO CWJIBHYIO OpPHUEHTHUPOBOYHYIO PEAKIHUI0 BBI3BIBAIOT JBIDKYIIHECS OO0BEKTHL. OmHON U3
BEAYIIUX CTPYKTYP, 00CCIICUNBAIONINX OPHUEHTHPOBOYHOE MIOBEJCHHE, SBISICTCS BEPXHEE JIBYXOJIMHUE.
Bepxnue cion BepxXHEro ABYXOJIMHsS 00€3bSHBI COJCpIKAT HEHPOHBI, pearupyromme Ha TOSIBICHUC
HEOOJIBIINX 3PHUTENBHBIX CTUMYJIOB. [lonmaBisroiiee 4nciio HEWPOHOB 3TOW 00JACTH pearupyroT Ha
JIBIDKEHHUE B JIFOOOM HAmpaBlICHUH, W JUIIL OKOJo 10% HEHPOHOB BEPXHETO CJIOS pPearupyroT Ha
JBW)KCHUE CTHMYJIa B OJIHOM, TIPEAMOYTHTEIBHOM HAIPABICHUH (JUPEKIMOHHO CEJICKTUBHBIC
HEWPOHBI). ITH J1Ba KJIacCa HEUPOHOB OCTAOJISIOT CBOM OTBET MPH Pa3IPaXECHUU CTUMYJIAMU OOJIBIIION
IUIOMIA/IbI0. DTO CBHUJETENLCTBYET O HAJIMYMKM TOPMO3HOM 30HBI, OKpPYKAIOIIEH HEHTPAIbHYIO
BO30YIUTEIbHYIO 30HY PEIENTUBHOTO TOJs. B BepXHUX CIIOSX JABYXOJIMUS UMEETCS YIOPSIOYCHHAS
MPOEKIUS CeTYATKH (PETUHOTOIHSA).

[Ipy TOTPYXEHUH MHKPODJIEKTPOJa BEPTHKAIBHO MOBEPXHOCTH JIBYXOJIMHUS MECTOIOIOKCHHE
3pUTENBHBIX PELETNITUBHBIX MOJEH He u3MeHseTCs (KOJIoHYaTas OpraHu3allys), HO pelenTUBHBIE OIS
HEWPOHOB, PACIIOJIOKEHHBIX 0OoJiee rTy00KO0, KaK MpaBUilo, O0JbIIero pazmepa. OTMEUYEHO TaKkKe, YTO
yeM OJIKe pelieNTHBHBIC TI0JIsl HeMpOoHOB K fOvea, TeM MeHbIIe UX YIIOBbIE pa3Mephl, a YeM JabIIe
ot fovea, Tem onu Gosbiie (10 20°).

B HIDKHUX CIIOSIX Ceporo BEIIeCTBa JIBYXOJIMHS HaXOASITCS HEHPOHBI, KOTOPhIE HE pearnupyroT Ha
3pUTENBHBIE CTUMYJIBI, HO UMEIOT TaK Ha3bIBaEMbIC MOTOpPHBIC TOJS, T.€. HEHMPOH MaKCUMAJIbHO
AKTUBHUPYETCS TIPU CaKKaJe IJia3a B OMpeIeICHHOM HalpaBleHUU. AKTHBAIMS HEHMPOHOB 3TOTO CIIOS
JIBYXOJIMHS BCET/Ia OTleperkalia Ha JIECATKU MIJUTMCEKYHI CaKkKazpl Tas3a. [lpu aTom peakius HeipoHa
OblJIa OJUHAKOBOW HE3aBUCHMMO OT CHOC00a BBI30BA JIBIKEHUS TIasza (MpeabsBICHHE 3PUTEIHHOTO
CTUMYJIa B OMPECIICHHOW YacTH 3PUTEILHOTO ITOJIS, CIIOHTAHHOM JBW)KCHHHU TJla3a B TEMHOTE WIIH
HUCTarMe, BBI3BAaHHOM CTUMYJISIMEH BecTUOynspHOro amnmapara). JlokampHas dIeKTpUuecKas
CTUMYJISIUS JIBYXOJIMUS B 30HE HAXOXKJICHUS TAKMX HEHPOHOB BBI3BIBAET CAKKAJIbI COOTBETCTBYIOIIECTO
HaIPaBIICHUS.

TakuM oOpa3oMm, Ha HEHpPOHAX BEPXHUX CJIOEB JBYXOJIMHS WMEETCS TOJHAs YHOpsAIOYCHHAs
MPOEKIHsT ceTYaTKu. HeWpoHBI HIDKHUX CIIOEB TaKKe PETUHOTOMHYECKH YIOPSAOYECHBI, M HX
MOTOPHBIE ITOJISI COBMAIAIOT C COOTBETCTBYIONTUMH 3PUTEIHHBIMU TOJSIMH HEHPOHOB BEPXHHUX CIIOCB.
HetipoHbl mpOMeEKYTOUHBIX CIIOEB UMEIOT YHOPSIOUYEHHBIE COMATHYECKHE IPOEKIIUY TTEPEAHEH YacTu
JKUBOTHOTO (TOJIOBA, BEpPXHHUE KOHEYHOCTH), a TaKXKe VIOPSJIOUYCHHBIC MPOSKIIMA CIYXOBOTO
mpocTpaHcTBa. Bcee 9TO ykaspiBaeT Ha OOINBIIYIO POJIb 3PUTEIBHOTO JBYXOJIMHUS B MEXaHU3ME
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OpPUEHTUPOBOYHOT'O MIOBECHUS.

Jleusicenua 2naz U CEHCOMOMOPHAA  UHMeZPAUUA NPU  3PUMETbHOM  GOCHPUAMUMU.
['mazonBurarenbHas CUCTEMa YeJIOBEKa BBIMOJHACT CIEAYIONINE 3a/1a4u: 1) COXpaHsSeT HEeTOABUKHBIM
n300pakeHHEe BHEIIHEro MHUpa Ha CETYaTKe BO BpPEMs JBUIKEHHS OTHOCHTEIBHO 3TOTO MUpa; 2)
BBIJICJIIET BO BHEUIHEM MHpPE HEKOTOPHIE OOBEKTHI, NMOMEUIAET MX B 30HE CETYATKH C BBICOKHM
paspeiieHueM (3puTenbHas sMKa, fovea) M MPOCIEKMBAET MX JBMKEHHUSIMH TIJIa3 U TOJIOBBI, 3)
CKAuKoOOpa3Hble (CaKKaIU4YeCKHUe) MEepeMEIICHUs B30pa JJId CKaHUPOBAaHMS (paccMaTpUBaHUS)
BHelHero Mupa. KpaTkue cBeneHuss o0 YCTpoOMCTBe MepuU(pEepUYEcKOro 3BEHA OKYJIOMOTOPHOI
CHCTEMBbI OBUTH TIPUBECHBI BHIIIIE.

HanomunaeM, 4TO cakkajbl - 3TO OBICTPBIE COJIPYKECTBEHHBIE OTKIOHEHUS IJ1a3 B HAYaJbHOU (a3ze
peakuy IpOCIIeKUBaHUsA, KOTJIa CKaYKOM TIJl1a3a «3aXBaTbIBACTCS» JBWKYILASACSA 3pUTENbHAs LElb, a
TaK)Ke MPU 3pUTEIILHOM 00CIIeZIOBAHUH BHEUTHETO MHPA.

Coopyscecmeennvle 0sudxcenus 21a3 (KOHGEP2EHYUA U OUBEP2EHYUA).

Y MIleKOMUTAIOUMX ¢ OMHOKYJISPHBIM 3pEHHEM IPU PACCMATPUBAHUU OKPYKAIOMIMX MPEIMETOB

Iy1a3a JIBUXKYTCS KOOPIMHUPOBAHHO. Takue IBMKEHUS IJIa3 Ha3bIBAIOTCA COApYKeCTBEHHbIMU. Kax
MIPaBUJIO, PA3IMYalOT JIBa THUIA JABMXKEHUU ria3. B onHom ciywyae o0a rna3za JIBHXKYTCS B OJHOM
HAIPaBJICHUU 110 OTHOLIEHUIO K KOOPIMHATaM I'0JIOBBI, B IPYTOM CIIy4yae, €CJIM YEJIOBEK MTOIIEPEMEHHO
CMOTPUT Ha OJM3KHE U JaJeKue MPEeIMEThl, KaXXA0€ U3 IUIa3HbIX sI0JO0K COBEpIIACT MPUOIU3UTEIHHO
CUMMETPHUYHBIE IBHKCHUS OTHOCHTEIBHO KOOPIHMHAT TOJIOBBI. [IpH 3TOM yroj MeXay 3pHTEIbHBIMU
OocsIMH O0OMX TJIa3 MEHseTCS: MpU (UKCAlUU JaleKOW TOYKH 3pPUTEIbHBIC OCH MOYTH MapajlieibHBbI,
npu  ¢puKcanuy ONM3KOW TOYKH - CXOIATCA. OTH JIBIKCHHS HAa3bIBAIOTCS KOHBEP2EeHMHbBIMU.
KomnencaropHable ABMKEHUS T1a3 MPU JIBHIKEHHUSIX TOJIOBBI UM 3PUTEIHLHOTO MHpPA OTHOCUTEIHHO
TOJIOBBI PAacCMOTpEeHBI BbIIe. Ilpy pasrisablBaHUM pa3HOYNAICHHBIX NPEIMETOB JABIKCHHS TJa3
KOHBEPIreHTHBIC U JMBEpreHTHele. Ecnu HeilpoHHas cucTteMa HE MOXKET NPUBECTU 3PUTENbHBIE OCH
000MX IJ1a3 K OJJHON TOYKE IPOCTPAHCTBA, BO3HUKAET KOCOIJIa3HE.
Jleusicenua znaz u 3pumensnoe eocnpusamue. I1pu paccMaTpuBaHUU Pa3IMYHBIX 00BEKTOB BHEIIHETO
MHUpa [Jla3a COBEpPILIAIOT OBICTpbIE (CaKKaabl) U MEIJICHHBbIE Cieasdliue JABMKeHus. braronaps
MEUICHHBIM CIICIAIINM JBHXCHUSAM H300pakeHHe JBIDKYIINXCS O00BEKTOB yiepikuBaercs Ha fovea.
[Ipu paccmaTpuBaHHMM XOpOLIO CTPYKTYPHUPOBAHHOTO H300paKEHMs IJ1a3a COBEPILAIOT CaKKaIbl,
nepeMexatomirecss ¢ (Qukcanueit B3opa. Ecnu uenoBek paccMarpuBaeT HM300pakeHHE B TEUCHUE
HEKOTOpPOr0 BPEMEHHU, TO 3alMCh MEPEMEIICHUN I1a3a BOCIPOU3BOIAUT JOCTATOYHO IpyOO KOHTYp U
Haubosee MHPpOpPMATUBHBIC JETalld paccMaTpuBaeMoro oOwekta. Hampumep, mpu paccMaTpuBaHuU
U2 0COOEHHO YacTo GUKCUPYIOTCS pOT | ri1a3a (puc. 6.14). CrenuanbHbIe SKCIIEPUMEHTHI MTOKa3aH,
YTO BO BpEMs CaKKaJbl 3PUTEIBHOE BOCHPUATHE OJOKHpYyeTcsl. MOXKHO HpPEIIOKUTh HECKOJIBKO
MexaHu3MoB d3Toro (enomena. Ilpeamonararor, YTO BO BpeMs CaKKaJbl IO CHIJIBHO
CTPYKTYPUPOBAaHHOMY (hOHY (IIIOKTyallud MHTEHCHUBHOCTH B KaXKJIOM TOYKE IPEBBIMIAIOT YaCTOTY
CIUSIHUS MeTbKaHui. J[pyroii MexaHu3M, OJOKUPYIOIINNA 3pUTENbHOE BOCIIPUSATHE BO BPEMSI CAKKaIbl, -
LEeHTpallbHOe TopMokeHHe. Korga ABrkynuiics oOBEKT MOSBIAETCS Ha NepU(epur 3pUTEIHLHOIO
0JIsl, OH BBI3BIBAET PE(PIEKTOPHYIO CaKKaay, KOTOpas MOXKET COIMPOBOXKIATHCS ABUKEHHEM T'OJIOBBI.
OcHOBOI HEHPOPHU3MOIOrHYECKOr0 MeXaHU3Ma 3TOro peduiekca SBISIOTCS JAETEKTOPhl JABHKEHHS B
3puTenbHON cucteMe. buonornuecku peduexc ompaBaaH Tem, 4TO Onarojaps €My BHHMMAaHHE
NEePEeKII0YaeTCsl HA HOBBIM 00BEKT, MOSBUBIIUICS B MOJIE 3pEHHUSL.
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Puc. 6.14. PaccMaTpHBaHie 4eOBEKOM TONOBEI Hedeprutu (o Apbycy,
1965).

Bonpocsl

1. Ctpoenue rnaza.

2. CxeMa 3pUTENbHON CUCTEMBI YETIOBEKA.

3. CTpoeHue pelenTUBHBIX M0J€ HEMPOHOB CETYATKH, JIATEPAIBHOTO KOJIEHYATOT'0 TEJIA U KOPBI.
4. O6paboTKa 3pUTEIHHBIX CUTHAJIOB B &CCOIIMATUBHBIX MOJISIX KOPHI.

5. Ponb aBmkeHUS 1713 B 3pUTEIBHOM BOCIIPUSATHH.
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HEWPO®U3MNOJIOUsl CITYXOBOU CUCTEMbI

Muip, oKkpyXaroluil uenoBeKa, MoJIoH 3ByKoB. [IpaB/a, 4eI0BeK CIBIIINUT HE BCE 3BYKH 3TOI0 MUpAa,
a TOJIBKO Te, KOTOopble HaxoaTcs B quanazone ot 20 mo 20 000 I'u. M3BecTHO, 9TO MHOTHE KHUBOTHBIE
o0aatoT 3HAYMUTENBbHO OoJiee HMIMPOKHM JMANa30HOM CIBIIIUMBIX 3BYKOB. Hampumep, nenbguHsl
«casimary 3BykH yactotoit 10 170 000 I'ty, cobaky M KOIIKK TakyKe UMEIOT Oojiee IUPOKUM Tnana3oH
CIIBIIIMMBIX 3BYKOB. Ho ciyxoBas cuctema 4enoBeka IpeJHa3HadeHa MPEMMYIIECTBEHHO IS TOTO,
YTOOBI CHBIIIATH PEYb APYrOro YelIOBEKa, U B 3TOM OTHOILIEHUU €€ COBEPILICHCTBO HEJb3S JaXKe
OJIM3KO CpaBHUBATD CO CIIYXOBBIMU CUCTEMAMU JAPYTHX MIIEKOMUTAIOLIHX.

Hapyocnoe yxo BKIIIOYAaeT YIIHYIO PaKOBHHY M HapY>KHBIH CIIyxoBoW mpoxoi. Pembed yrHOIM
PaKOBHMHBI WIpaeT 3HAUUTEIbHYIO POJb B BOCHPUATUM 3BYKOB. Ecnmu, Hampumep, 3TOT penbed
YHUUYTOXXUTh, 3aJIUB BOCKOM, YEJIOBEK 3aMETHO XYK€ OIpe/essieT HalpaBlIeHWE HCTOYHUKA 3BYKa.
HapyxHblil CIIyXOBOM IPOXOJ Y€lIOBEKa B CPEJHEM HMMEET JUIMHY OKoJo 9 cMm. EcTh naHHbBIE, YTO
TpyOKa TakoW NJUHBI M CXOXEro JuaMeTpa MMEeT pe30HaHC Ha yactore okojo 1 kl'm, apyrumum
CJIOBaMH, 3BYKM 3TOH YacTOTbl HEMHOro ycwiuBaroTcs. CpegHee yXO OTHEIEHO OT Hapy»XHOTO
OapabaHHON NEpEenoHKOW, KOTOpas MMeEEeT BMJI KOHyca C BEpLIMHOW, oOpamieHHOW B OapaOaHHYIO
I0JIOCTb.

Cpeonee yxo denoBeka COCTOUT U3 OapabaHHOI MOIOCTH, KOTOPasi COEAMHEHA €BCTaXUEBON TPyOOit
C TOJIOCTBIO TJIOTKHM, M OapabGaHHOW MEPEeNnoHKU C TpPeMs CIYXOBBIMH KOCTOUYKAaMH (MOJIOTOYKOM,
HAaKOBaJbHEM M CTPEMEUYKOM), COUJICHEHHBIX MeXAy co0oil (puc. 6.15). CiyxoBble KOCTOUKH
JeMCTBYIOT KaK pbluard, yiydmias nepeaady 3ByKOBBIX KOJIEOAHUH M3 BO3AYIIHOW Cpebl Hapy>KHOTO
CIIyXOBOT'O IIpoxojia B 0oJiee MJIOTHYIO BOJHYIO Cpely BHYTPEHHETO yXa. 3/1€Ch UMEIOTCS TAaKXKe JIBE
MaJIeHbKHE MBIIIIBI - OJJHA MPUKPEIUIeHa K PyuyKe MOJIOTOYKA, a Ipyras - K cTpeMeuky (Ha puc. 6.15
He nokazaHbl). CoKpalleHHe 3TUX MBI PEJAOTBPALAET CIUIIKOM OOJbIINe KoJleOaHHsI KOCTOYEK,
BBI3BaHHBIX TPOMKHMH 3BYKaMH. JTO TaK Has3bIBaeMblil akycTtuueckuil peduiekc. Takum oOpaszom,
OCHOBHOI (yHKIMEeH akycTudyeckoro pediekca sBISETCS 3alUTa YIUTKH OT IOBPEXIAIOIIeH
CTUMYJISILIUY.
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Brympennee yxo BKIIOYAaeT JBa pPELENTOPHBIX ammapaTa: BECTHOYISPHBIE M CIYXOBOWM.
BectuOymsipapiii anmapar ObUT YK€ paccMOTpeH Bbimie. OnwuineM ciyxoBoil opraH. KocTHBIN KaHam
VIUTKA pazfelieH JAByMsi MeMOpaHaMu - OCHOBHOM, WM Oa3wiIApHOM, M PEMCHEpOBOW - Ha TpHU
OTJIENbHBIX KaHaNa, WM JIECTHULIBI: OapabaHHYI0, BECTUOYIISIPHYIO U cpeliHIo0. KaHanbl BHyTpeHHEro
yXa 3aloJHEHbI JKUKOCTSMH, MOHHBII COCTaB KOTOPBIX B KaXJOM KaHaje creruduueH. CpenHss
JISCTHUIIA 3aloJIHEHA SHAOIMMQON C BBICOKHM COJIEpKaHMEM MOHOB Kallus; OHa cooOuiaercs ¢
H0MUM(ON BECTHOYISIPHOrO opraHa. JlBe Apyrue JIECTHHIBI 3allOJHEHbI NepuinM(oii, cocTa
KOTOpPOM HE OTJIMYAETCA OT TKAHEBOM XUIAKOCTU. BHYTpHM JIeCTHHLIBI MMEETCs €lle OJWH KaHal -
KOpTUEB TyHHEIb. [10 006€ CTOPOHBI OT HETO HAXOATCS OMOPHBIC KJIETKH U PSAIBI BOJIOCKOBBIX KIIETOK
(cmyxoBBIE pEENTOphl), HA3bIBAEMble COOTBETCTBEHHO BHYTPEHHUMHU U HApYXHBIMU KJIETKaMH.
BosockoBble 1M OMOpHBIE KIETKH, @ TAaKXXE€ KOPTUEB TYHHEIb IOKPBITHI COEAMHUTEIbHOTKAHHOMN
MOKPOBHOI (TEeKTOpUaIbHOW) MeMOpaHOW, HUrparolieil BaKHYIO pOJib B BO30YXKICHHH CIYyXOBBIX
pEeLEenToOpOB.

A 1 2 b

baszanbHEEH
KOHeU

Touxa

24000 T

/,
OcHoBHas
MemMOpaHa

Puc. 6.15. Crpoenne cpenHero yxa (cxema).

A —Tepeaava IBYKOBHX KoneDaHnii 4depes cpelnee yX0 K BHYTPEHHEMY
yxy; b —ymaTouHbit xoa Gaxurstoit MeMOpaubl (BBepXy); Gerylltie BOTHBI
H HX BHelHMe ornGajolllie, Br3EBacMEIE 3BYKAMH pasHOH YacToTh (BHMIY);
1 — MONOTOuEK; 2 — HAKOBILHA; 3 — CTPEMEYKO.

Ota cTpyKTypa (HEHpOSMUTENUA U TOKPOBHAs MeMOpaHa), IPOTSHYBILAsACA 110 BCEU JJIMHE YJIUTKH,
Ha3bIBaeTCs Kopmuesvim opeanom (puc. 6.16). BectubynsipHas u 6apabaHHas JTECTHHUIIBI HA BEPIIUHE
YIUTKH COEIUHSIOTCS Yepe3 HeOOIBIIOEe OTBEPCTHE - TEITMKOTPEMY, CPETHSS JISCTHHIIA 3aKaHIHBACTCS
cieno (cM. puc. 6.15).

Cpenusis ecTHUIIA, 3aMOJTHEHHAs SHI0IUM(OH, 3apshKeHa MoIoKUTeIbHO (110 +80 MB) oTHOCHTENBHO
JBYX OpYrux jecTHUll. Eciau yuecTb, 4TO MOTEHIMA MOKOSI OTJIEIBbHBIX BOJIOCKOBBIX KJIETOK OKOJIO -
80 MB, TO B menom pa3HOCTb NOTEHLHUaNa (PHIOKOXJIEApHBIM MOTEHIMall) Ha YYacTKe CpeaHss
JIeCTHUIIA - KOPTUEB OpraH MOXKET cocTaBUTh okosio 160 MB. DHoKOXJI€apHBI MOTEHIUAN YIUTKU
Ype3BBIUYAfHO YYBCTBUTENIEH K HEJOCTATKy KHCIOpoa. MICTOUHMKOM SHIOKOXJIEAPHOTO MOTEHIHAaIa
ABJISIETCSA, [TO-BUMMOMY, COCYAUCTAs OJ0CKA. DHJOKOXJICApHBIN MOTEHIMAN UTPAeT BaKHYIO POJIb B
BO30Y)KJICHMH BOJIOCKOBBIX KJIETOK. [IpenmosyararoT, 4To BOJIOCKOBBIE KJIETKH IOJIIPH30BAHBI STHM
HNOTEHIMAJIOM J0 KPUTHYECKOro YpoBHSI. B 3TuUX yCIOBHSAX MUHHMAJbHBIE MEXaHUYECKHUE
BO3/ICHCTBUS MOTYT BBI3BaTh BO30YXKICHUE PEIeTITOpa.
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Puc. 6.16. TomepeuHEIft pa3pe? uepes BHYTpeHHee yXo (BBePXY) M CTPOSHHE
KOpTHERa opraHa (BHH3Y).

| — HepBHEIC BONOKHA, HOYLIME K KOPTHEBOMY KaHamy, 2 — BHYTPEHHHE
BOMIOCKOBHIE WIETKY; 3 — MOKpOBHAA MeMGpana; 4 — cliofl MMeNHHa,; 5 —
KATICYa TAaHTIHA; 6 — CIMPAIbHEI TAHTIHH; 7 — cIMpalbHasd apTepHA;
8 — limbus spiralis; 9 — peiicHepoBa MeMGpana; 10 — pecTubYIApHAA NecT-
HAua; 11 — ocHoBHAag MemGpana; 17 — KopTHeR TyHHeHb; 13 — cexpeTop-
HHJ snuTenuit; 14 — kopTHeB opraH; 15 — crmApanpHas chAska; 16 —
bapabanuas nectHuua; 17 — HAPYXHBIC BOADCKOBLIE KIETKH.

3ByKoBasi BOJIHA JACHCTByeT Ha OapabaHHYIO MEPENoOHKY, W Jajee uYepe3 CUCTEMY KOCTOYEK
3BYKOBOE JJaBJICHUE MEpPEAAacTCs Ha OBAJIbHOE OKHO M BO3ACUCTBYET Ha NEpUIUMPY BECTUOYISIPHON
aecTHULBI (cM. puc. 6.15). TIoCKONbKY XKUAKOCTh HECKHMMaeMma, MepeMelleHUue MepuIuM(pbl MOKET
NepeaBaThCs Yepe3 relIKoTpeMy B 0apabaHHYIO JIECTHUILY, @ OTTY/Ia Yepe3 KPYyriioe OKHO - 00paTHO
B IOJIOCTH cpenHero yxa. [lepunumda moxeT nmepememiarbes U 0osiee KOPOTKUM MyTeM: peiicHepoBa
MeMOpaHa U3rudaercs, U Yyepe3 CPeAHIOI0 JIECTHULY JIaBJICHHUE MEPEIaeTCs Ha OCHOBHYIO MEMOpaHy,
3areM B OapabaHHYIO JIECTHUILY U Uepe3 KPYyTJIoe OKHO B MOJIOCTh CPEIHEro yxa. IMeHHO B mocieHeM
cly4yae pa3ApaxkarTcs CclyxoBble perenTopbl. Koiebanusi OCHOBHOM MeMOpaHbl TPHUBOIAT K
CMEIIEHUIO BOJIOCKOBBIX KJIETOK OTHOCHTEIBHO IMOKPOBHOW MeMOpaHbl M, ClEA0BaTEeIbHO, K HUX
JEeNosSpU3aiH U Jjajiee K BO30YKAEHHUIO BOJIOKOH CIIYXOBOI'O HEpBa.

Benrepckuii yuensiit I'. Bekemn (1951) npemtoxun «reoputo Oeryuieil BOJHBI», MO3BOJISIONIYIO
MOHSTh, KaK 3ByKOBasl BOJIHA OINpPEAEIEHHONW YacTOThl BO30YK/1a€T BOJIOCKOBBIE KJIETKH, HAXOISAIHECS
B OIpENEICHHOM MECT€ OCHOBHOW MeMOpaHbl. DTa TeopHs MOJyduia BceoOllee HpU3HAHUE.
OcHoBHasi MeMOpaHa pacHIMpseTCs OT OCHOBAaHMS YIUTKU K ee BepuimHe npumepHo B 10 pa3 (y
yenoBeka oT 0,04 no 0,5 mm). Ilpeamonaraercsi, 4To OCHOBHasi MeMOpaHa 3aKperieHa TOJIKO MO
OJIHOMY Kpao, OcTajbHasi €€ 4YacTb CBOOOJHO CKOJIB3UT, YTO COOTBETCTBYET MOP(OIOrHYECKHUM
naHHbIM. Teopust bekemm oObsCHsAET MEXaHU3M aHalU3a 3BYKOBOW BOJHBI CIEIYIOUIMM 00pa3zoMm:
BBICOKOYACTOTHBIE KOJEOAHUS MPOXOAST MO MeMOpaHe JHUIIb KOPOTKOE PAcCTOSHUE, a JIMHHbBIE
BOJIHBl PAaCHpOCTpaHsIOTCA Jajeko. Torna HavaiabHash 4YacTh OCHOBHOM MeMOpaHbl CIY>KUT
BBICOKOYACTOTHBIM (DUIIBTPOM, @ JJIMHHBIE BOJHBI IPOXOJAT BECh MyTh 10 renukorpembl. CoeanHMB
BCE TOYKM MAaKCHUMAaJbHOTO TEpeMelIeHUs KoJeOmtomencss MeMOpaHbl, MOXXHO IOJyYUTh
BOOOpaxaeMyr0 TTOBEPXHOCTh, KOTOPYIO HA3bIBAIOT ocubarowetl konrebanus. Ha puc. (6.15) mokazaHbl
B MONEPEYHOM pa3pe3e orudaromue KojeOaHHii OCHOBHOM MeMOpaHbI Uil pa3HbIX 4acToT. YucThie
TOHBI UMEIOT OrHOaroIUe ¢ OAHUM MaKCUMYMOM, OT KOTOPOT'O MOJIOTUH CITYCK BEJIET K OCHOBaHHIO, a
Oosiee KpyToOil - K BepXyIIKe YIUTKH. MaKkcUMallbHbIE MIEpEeMELIeHUs ISl Pa3HbIX YaCTOT MPOUCXOAT
B pa3HbIX TOYKAaX OCHOBHOI MeMOpaHbl: 4eM HH)XE TOH, TeM OJIMKe €ro MakCUMyM K BEpXYILKe
yIuTKH. Takum 00pa3oM, BEICOTA 3BYKa KOJUPYETCS MECTOM Ha OCHOBHOM MeMOpaHe.

QDusuonozun nymei u yenHmpos cayxoeoii cucmemsl. Heliponsr 1-ro mopsigka (OumossipHbIe
HEHPOHBI) HAXOJATCS B CIIMPATILHOM TaHTJIMH, KOTOPBIM PAaCHOIOkKEeH MapajieIbHO KOPTUEBY OpraHy
Y TIOBTOPSIET 3aBUTKH yAUTKH. OAMH OTPOCTOK OUITOISPHOTO HEHPOHA 00pa3yeT CHHAIIC Ha CIIyXOBOM
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peuenTope, a JAPYrod HampaBiseTcs K TOJOBHOMY MO3ry, o0pa3ys ciyxoBod HepB. BomoxHa
CIIyXOBOTO HEPBA BBIXOJAT M3 BHYTPEHHETO CIyXOBOI'O IPOXOJa M AOCTUIAIOT I'OJOBHOI'O MO3ra B
0o0JacTH TaK Ha3bIBAEMOIO MOCMOMO3MHCEUK068020 yenia (3TO aHATOMUYECKAs TIpaHHUIa MEXIy
IIPO/I0JITOBATBIM MO3TOM U MOCTOM).

D'—-:-_h)‘_u:‘_
ST b
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Pyc. 6.17. CarntranbHeiil (mpofoNbHHIK) pa3pe3 4epe3 JIEBLIH KOMIIIEKC
CIYXOBMX anep (cxema).

A — mepennee aapo; C — Mo3kedok; D — nopcansHoe sapo; P — 3ammee
2Apo; Umbpul — xapakTepicTyeckKde sactoTHl (KIL); xof agexTpoma
AoKalaH npAMoil auHMeH, nepecekawomweit D n P.

Heiiponsr 2-ro mopsiaika o0pa3yiOT B IPOJOJTOBATOM MO3T€ KOMILIEKC CIyXOBBIX siaep. [lpu
onucaHud OyneM HCXOAUTh M3 YIPOIICHHOW aHAaTOMHMYECKOH CXEMbl, COTJIAaCHO KOTOPOH 3TOT
KOMIUIEKC JEJSAT Ha JOPCAIBHBIA M BEHTPAIbHBIM, KOTOPBIA, B CBOK OYepedb, COCTOUT W3
nepeaHeNnaTepalbHO M 3aJHeNaTepalbHONM dYacTedl. B kaxaoM U3 3THX Tpex Moapa3aeicHHi
CIIYXOBBIX SIJIEp MMEETCSI CaMOCTOATENIbHOE TMPEACTABUTENLCTBO KOpTHEBa oprana (puc. 6.17). Kak
BUJHO Ha PHUCYHKE, INPOJIBHKEHUE PETUCTPUPYIOIIET0 MHUKPOIJIEKTPOAA OT JOPCAIBHOIO fAApa K
BEHTPAJIbHOMY  OOHapyXMBaeT  HEMpOHbI C  TIOCTENIEHHO  YyOBIBAIOIIMMHM  3HAYEHUSIMHU
XapaKTEePUCTHUUECKONW YacTOThI (OMpeAeseHne CM. HUXKe). ITO 03HAYaeT, YTO COOMI0IAaeTCs MPUHLIUI
TOHOTONHMYECKON opraHu3anuu. TakuMm oOpa3oM, YacTOTHas MPOEKLHsS KOPTHUEBAa OpraHa B LEJIOM
YIOPSAOYEHHO MOBTOPSIETCSI B MPOCTPAHCTBE KaXJOr0 W3 IOAPA3JIEICHUM CIyXOBOI'O KOMILIEKCA
a1ep. AKCOHbI HEMPOHOB CIYXOBBIX siIep MOJHUMAIOTCS B JIEXKAIUE BBIIIE CTPYKTYpPBI CIIyXOBOTO
aHaJIM3aTopa KakK UIICH -, TAK U KOHTPAJIaTEPAIIBHO.

Crnenyroumii ypoBeHb CIyXOBOM CHCTEMbI HAXOJWUTCS Ha YPOBHE MOCTa U NIPEJCTAaBICH SApaMu
BEpXHEH OJMBBI (MEIMANBHBIM M JIaTepalbHBIM) M SAPOM TpaneuueBuaHoro Tena. Ha sTtom ypoBHe
YK€ OCYILECTBIseTCsl OMHaypalbHbIM (OT 000MX yied) aHajliu3 3BYKOBBIX CHTHasoB. [Ipoexuuu
CIIyXOBBIX IIyT€ll Ha yKa3aHHBIE sJpa MOCTa OPraHM30BaHbl TAK)K€ TOHOTONHMYECKU. BONBIIMHCTBO
HEHUPOHOB dAJiep BEpXHEW OJMBBI BO30YyxkAaroTcsi OuHaypanbHO. OOHapyXeHbl JIBE€ KaTeropuu
OMHaypalbHBIX HEWPOHOB. OIHU BO30YKIAIOTCS 3BYKOBBIMU CHUTHallaMU OT oboux ymieit (BB-tum),
JIpyrue Bo30YXIAr0TCs OT OAHOTO yXa, HO TOpMO3sTcs OT Apyroro (BT-turm). Snpo TpamnenueBuHOro
TeJa MoJIy4aeT NPEUMYIIECTBEHHO KOHTPAIaTEPAIbHYIO POEKIMIO OT KOMIIJIEKCA CIIYXOBBIX SA€p, U B
COOTBETCTBUU C O3TUM HEHpPOHBI pearupyroT MPEUMYIIECTBEHHO Ha 3BYKOBYIO CTUMYJISIUIO
KOHTpaJIaTepaJIbHOT0 yXxa. B 3TOM siipe Takxke 0OHapyKUBaeTCsl TOHOTOIIHSI.

AKCOHBI KJIETOK CIYXOBBIX SiZIep MOCTa UIYT B COCTaBe stamepanbHol nemau. OCHOBHAS 4acThb €ro
BOJIOKOH (B OCHOBHOM OT MEAMAaJbHOIH OJIUBBI) MEPEKIIIOYAETCS B HUKHEM JIBYXOJIMUH, Jpyras 4yacTb
UAET B TalaMyC M 3aKaHYMBAeTCs Ha HEHpOHaX BHYTPEHHEro (MeIuaiabHOro) KOJIEHYaToro Tela, a
TaKke B mnepeaHeM AByxoinMmuu (puc. 6.18). Kpome Toro, 4acTh BOJOKOH JaTepaibHOW METIIH
MHHEPBHUPYET KOHTpaJaTepalbHbI XOJIMHK HIKHETO ABYXOJIMUs, 00pa3ys komuccypy [IpoOcra.

Huxuee nByxosiMue, pacnojiOKEHHOE Ha JOpPCAJIbHOM IMOBEPXHOCTH CPEJHETO MO3ra, SIBISETCS
BaXHEHIIMM IIEHTPOM aHajiK3a 3BYKOBBIX CUTHaJIOB. Ha 3TOM ypoBHe, mo-BHAMMOMY, 3aKaHUMBAETCS
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aHAJIU3 3BYKOBBIX CHTHAJIOB, HEOOXOIMMBIX IJIsi OPUEHTHPOBOYHBIX peakuuii Ha 3BYK. OCHOBHas
YacTh KJIETOYHBIX AJIEMEHTOB 3aHEr0 XOJMa JIOKAIIM30BaHA B ICHTPAILHOM sApe. AKCOHBI KJIETOK
3a/IHETO XOJIMa HAIMPABIISIOTCS B COCTABE €ro PyyKH K MeAHAIbHOMY KojeH4yaroMy Teny. OJHako
4acTh aKCOHOB HJIET K MIPOTHUBOIIOJIOKHOMY XO0JIMY, 00pa3ys HHTEPKAIUKYISIPHYIO KOMUCCYDPY.

Meouanvnoe konenyamoe meno SIBISETCS TallaMUYECKUM LIEHTPOM CIIYXOBOM CHCTeMbl. B Hem
pa3IMyaloT KPYMHOKJIETOYHYIO W MEJIKOKJIETOYHYIO (OCHOBHYIO) dYacTH. AKCOHBI HEHPOHOB
MEJIKOKJICTOYHON 4YacTH KOJICHYATOrO Tella 00pa3yloT aKyCTUYECKYIO PaJHMAIMI0 U HAIMPABISIFOTCS B
CIIyXOBYIO 001acTh KOpbl. KpyIHOKIETOYHas YacTh BHYTPEHHETO KOJICHUATOTO Tejla IOJy4aeT
MPOEKIIMU OT HUKHETO JBYXOJMHUS. B 3TOM TamaMHU4YeCKOM siApe TakKe MPOCICKUBACTCS TOHOTOMUS:
HU3Kas 4acTOTa MpeJCTaBjeHA B JIaTepaIbHOM, a BBICOKAsi- B MEIHMAILHOW YacTH siIpa.

Cnyxosas kopa TPEACTABISET BBICHIUN IIEHTP CIYXOBOM CHCTEMBI II PacIoJiaraeTcsi B BUCOUHOMU
nmojie. Y delioBeKa B ee coctaB BXOoAAT 1o 41, 42 u wactuuHo 43. B kaka0i M3 30H UMEET MECTO
TOHOTOIHUS, T. € MOJIHOE MPEICTaBUTEIILCTBO HEUPOINMUTENUs KopTUeBa opraHa. [IpocTpancTBeHHOE
MIPEACTABUTEIHCTBO YACTOT, B CIYXOBBIX 30HAX COYETACTCS C KOJIOHUYATOM OpraHM3aliied CIIyXOBOU
KOpPBI, 0OCOOCHHO BBIPAKEHHOMW B MEPBUYHOM CIIyXOBOM KOpE.

Puc. 6.18. HelpoaHaTOMHYeCKas CXEMA CILYXOBOH CHCTEMHEL.

| — ymurxa; 2 — chayxoBoe Aapo; 3 — AaTepaibHaa MeTna; 4 — pyyka
HrxHero 6yropka; 5 — Mo3oAKcTOR Teno; 6 — chayxosas Kopa, 7 — Mer
JHATHHOE KOJeHYaToe TeN0; 8 — HIKHMIL OyTopoK; 9 — AApo KaTepanb-
Holt metmu; 10 — pepxmas onmpa;, 11 — Tpameumepsaxoe reno; 12 —
xkomuccypa Tlpoficta; {3 - KoMHccypa HIDKHero Gyropka; 14 — pepkHHH
GVIODOK.

Yacmomno-nopozogvie Xapakmepucmuku HeupoHoe ciyxoeoi cucmemsvl. Kak ObLIO ONKCaHO
BBIIIIE, BCE YPOBHM CIIYXOBOH CHUCTEMBl MJICKONHUTAIOMIUX HMEIOT TOHOTONMUYECKUH IMPUHLUI
opranuzanuu. Jlpyras BaxHas XapaKTE€pUCTHKAa HEWPOHOB CIYXOBOM CHUCTEMBI - CIIOCOOHOCTH
n30MpaTeIbHO PearupoBaTh Ha ONPEIEICHHYIO BHICOTY 3BYKA.
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Puc. 6.19. YacTOTHO-TIOPOrOBHIE XaPaKTEPHCTHKH OIMHOYHEIX HellpOHOB pa3-
HEEX YPOBHEH CIyXoBo# CHCTEMHL.

A — BOAOKHA CAYXOBOTO Heppa; B - Himxmee apyxomvue; B — Tpanemme-
BHAHOE Teno; [ — MeaHaABHOS KOMeH4aToe Teno. 3a HOME IKATH NPHHATO
3BYKOBOe fanneHne 0,0002 min/oM?.

VY Bcex )KMBOTHBIX UMEETCS COOTBETCTBUE MEXAY YAaCTOTHBIM JUANa30HOM H3/1aBAEMbIX 3BYKOB U
ayMorpaMMon, KOTopasi XapakTepu3yeT CIbIIIUMBbIE 3ByKH. YacTOTHYIO0 M30MpaTeabHOCTh HEHPOHOB
CIIyXOBOHM CHCTEMBbI OMHUCHIBAIOT YacTOTHO-moporoBoil kpusoi (UIIK), oTpaxaromieil 3aBUCHMOCTh
[opora peakuuy HEHPOHAa OT YacTOThl TOHAIBHOIO CTUMYyJA. Yacrora, Ipu KOTOPOH MOPOT
BO30Y)KICHHs TaHHOTO HEMpoHa MHHHMMAJBHBIN, HA3bIBAeTCs XapakTepuctudeckoir yactoroir. UITK
BOJIOKOH CITyXOBOT'O HEpBa UMeeT V-00pa3Hyto GopMy C OJHUM MHHUMYMOM, KOTOPBIH COOTBETCTBYET
XapakTepucTuueckoil yacrore nanHoro Heiipona. UIIK ciyxoBoro HepBa mmeer 3aMeTHO Oolee
OCTPYIO HACTPOMKY 10 CPaBHEHUIO C aMIUIUTYJHO-YAaCTOTHBIMM KPUBBIMH OCHOBHOI MeMOpaHsbI (puc.
6.19). IlpennonaratoT, 4To B 0OOCTPEHHH YACTOTHO-TIOPOTOBOW KpUBOH ydacTBYIOT 3(depeHTHbIe
BJIMSIHUS YK€ HA YPOBHE CIIYXOBBIX PELENTOPOB (BCIIOMHUTE, YTO BOJIOCKOBBIE PELIETITOPHI SBIISIOTCS
BTOPUYHO-YYBCTBYIOLIMMHU U TOTY4atOT 3 PepeHTHBIE BOIIOKHA).

Koouposanue unmencuenocmu 36yka. J1ns 607bIIMHCTBA HEHPOHOB Pa3HBIX YPOBHEH CIyXOBOM
CUCTEMBI XAapaKTEPHO YBEIMYEHHE HMX PEaKLUUi MIpU pOCTE MHTECHCUBHOCTH CTUMYJIAa B IIHPOKOM
nuana3one (or. O no 120 nb). Ecau ydects, 4TO OMHOYHBIE HEHPOHBI IMIMPOKO PACIpPEAETIEHBI 10
[oporaM BO3HMKHOBEHHUs PEaKIUH, TO MOXXHO CYMTATh, YTO MHTEHCHUBHOCTH 3BYKa KOJHUPYETCS HE
TOJIbKO YaCTOTOM MMITYJIbCAallUH, HO U KOJIMYECTBOM BO30YXJECHHBIX HeilpoHOB. IloaTomy cuuTator,
YTO IUIOTHOCTh MOTOKA HMMIYJIbCALUU SIBISETCS HEHPOPHU3MOIOIMYECKHMM KOPPEISATOM T'POMKOCTH.
Bmecte ¢ TeM B LEHTpaJbHBIX OTJENaX CIYyXOBOW CHCTEMBbl OOHAapy:KE€Hbl HEHpOHBI, 00JaaaroIne
OTpe/ielIeHHOW M30MpPaTeIbHOCTBI0 K MHTEHCUBHOCTH 3BYKa, T.€. pearupyrollyue Ha JOBOJBHO Y3KHUH
JIMaIa3oH MHTEHCUBHOCTH 3BYKa. HEWpPOHBI C Takol peaknueil BIEPBbIE MOSBILIIOTCS HAa YPOBHE
cIyXoBbIX snep. Ha Oosee BBICOKMX YpPOBHSX CIyXOBOM CHCTEMBI MX KOJMYECTBO BO3pAcTaerT.
Jlnana3oH BBIAEISIEMBIX MUMH WHTEHCHBHOCTEW CY)KMBAETCS, JAOCTHUTas MHUHHMMAJIBHBIX 3HAYEHUH Yy
HEHUpOHOB Kopsl. IIpeanonararor, 4To Takas Crenuaan3anys HEUPOHOB OTPAKAET IOCIIEJ0BATEIbHBIN
aHaJIU3 NHTEHCUBHOCTH 3BYKa B CIIyXOBOM CUCTEME.

Bonpocsl

1. Ctpoenue u HpU3MOIOTHS HAPY>KHOTO M CPEHETO yXa.

2. Ctpoenue u pU3HOIOTHS BHYTPEHHETO yXa.

3. HeitpoanaTomuyeckasi cXxeMa CIIyXOBOM CUCTEMbI YEJIOBEKaA.

4. YacTOTHO-TIOPOTOBBIE XapaKTEPUCTUKU HEUPOHOB CIIyXOBON CHCTEMBI.
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HEAPO®UN3MNOJIOMNSI COMATOCEHCOPHOWU CUCTEMbI

CnuHHON MO3T SIBISIETCS TJIABHBIM KOJUIGKTOPOM (coOuparelieM) CEHCOPHBIX HMITYJIbCOB C
MOBEPXHOCTU Tena. Kaknplii qopcaibHBI KOPEIIOK AAaHHOTO CEerMEeHTa CIMHHOTO MO3Ta coOupaet
WH(OPMAIIHIO ¢ MMOBEPXHOCTH TeJa, KOTOpasi Ha3bIBAeTCs depmamomom. B mpunoxennn 8 mokaszaHa
cXeMa TakKuX JEpMaTOMOB Teia uejoBeka. LleHTpanpHas BETOYKA JOPCAIbHOTO KOpPEIIKa CIUHHOTO
MO3ra COJIEPKUT aKCOHBI PA3HOr0 JUAMETPA, KOTOPhIE MPOBOJSAT HMITYJIBCAIIUIO OT Pa3IMUHBIX
perenTopoB. ToJICThIE MUETMHU3UPOBAHHBIE AKCOHBI COOOIIAIOT MHPOPMAIIUIO O TPUKOCHOBEHUH U OT
CyCTaBHBIX penenTopoB. TOHKHME HEPBHBIE BOJIOKHA, CPEAM KOTOPHIX MHOT'O HEMHEJIMHU3UPOBAHHBIX,
MIPOBOJIAT OOJIEBYIO M TEMIIEPATYPHYIO YYBCTBUTEIBHOCTD. [locie mprxoa HEPBHBIX BOJIOKOH B CEPOE
BEIIECTBO JIOPCAJIBLHOTO pPOra OHM MHOTOKPATHO BETBATCS M OOpa3ylOT TpPH THIA OKOHYAHWIL:
CerMeHTapHbIe (T.e. B Mpeaenax OJHOI0 CEerMEeHTa CIIMHHOTO MO3Ta), BOCXOMSIIHE (YacThb W3 HUX
y4acTByeT B (POPMUPOBAHUU BOCXOJSIIMX MYTEH CIUHHOTO MO3ra) M HUCXOASIIHE (Y4acTBYIOT B
OCYIIECTBICHUN MEKCEIrMEHTAPHBIX PEQIICKCOB).

Koorca kak cencopnaa cucmema. Koxa OTrpaHMYMBAET OpPraHU3M OT BHEIIHEW cpejbl; OHA
COJICPKUT MHOTOOOpa3HbIe PEIENTOPhbl, KOTOPhIE CHUTHAIM3UPYIOT OpPraHu3My O KOHTAaKTax C
BHEITHUM MHpOM. Koka COCTOMT W3 TpeX CIOEB: JMHJICPMHCA, JIEPMBI (COOCTBEHHO KOXH) U
NMoAKOXKHOU KietuaTku (puc. 6.20). [Tox smumepMucoM B CI0€ COSAUHUTEIBLHON TKAHW HAXOJUTCS
rycTas CeTh HEPBHBIX BOJIOKOH C CEHCOPHBIMH OKOHYAHMSIMU B SIHUJEpPMHUCE U Aepme. B nepme u
MOJIKOYKHOW KJIeTYaTKE 3TH BOJOKHA COOUpAIOTCS B MYYKH, a 3aTE€M B KPYIHbIE HEPBBI, KOTOpHIE
HaIPaBJISIOTCS B COCTABE 3aJHUX KOPEIIKOB B CITMHHOM MO3T.

Penientopubie CTPYKTYphl KOXKM OBIBaIOT ABYX BHJIOB: CBOOOJHBIE U HHKAICYIUPOBAaHHBIC
OKOHYAHUSI HEPBHBIX BOJIOKOH. CBOOO/IHBIC OKOHYAHUS YacTO KOHTAKTHPYIOT C KIETKOH-CaTeITUTOM
SMUACPMATBHOIO MpPOUCXOkaeHus. OTHAKO ydacTBYeT JHM 3Ta KIETKa B PEaKIUu perenTopa,-
Hens3BecTHO. CaMbIM TPOCTBIM THIIOM pEIENnTopa KOXU SABJSIETCS CBOOOJHBIN (HE MOKPBITHIN
MHEJIMHOM) KOHYHMK TOHKOTo addepeHTHoro BojiokHa. CBOOOIHBIC HEPBHBIC OKOHYAHHUS HAXOJATCS
MEXIy KIeTKaMu Jsmujaepmuca. llo-BHauMoMy, 3HAYMTENbHAs 4YacTh CBOOOIHBIX OKOHYAHUH
MpeJICTaBIsieT cOOOW HOLMIENTHUBHBIE PEIenTophl (pelenTopbl MoBpexaAeHus, OoneBbie). [pyrue
CBOOOJIHbIC HEPBHBIC OKOHYAHMS CBSI3aHBI C OIIYIICHUSMHU 3yZAa, MIEKOTKH; UMM XK€, MO0-BUIUMOMY,
BOCIIPUHUMAETCS TemrepaTypa (TepMopenenTopsl). HekoTopbie 13 HEMUETHMHU3UPOBAHHBIX BOJIOKOH
ABISIOTCS A (PepeHTHBIMH  TIOCTTaHTJIMOHAPHBIMA ~ CUMIATHYCCKHUMU  BOJIOKHAMH, KOTOpPBIC
WHHEPBHUPYIOT TTIAJKUE MBILIIBI COCYIUCTON CTEHKHU U BOJOCSAHBIE (OJUTMKYIBL. PacmpocTpaHeHHBIM
TUTIOM PELENTOPOB SBISIOTCS TakkKe CBOOOJHBIE HEPBHBIE OKOHYAHUS, KOTOPBIE OKPYKAIOT
BOJIOCSIHBIE  (DOJUTHKYNBL. OTH pEHEnTophl BO30YXKIAIOTCA TPU CMEIIEHWH BOJOCA WU €ro
nojepruBanun. B 001acTu BOJOCSHON (POJUTHKYIIBI HMEIOTCS TaK)Ke€ MHKAINICYJIMPOBAHHBIE OKOHUYAHUS
TOJICTBIX MHUEJIMHH3UPOBAHHBIX BOJOKOH, KOTOpBIE, MO-BHAMMOMY, BO30YXIAIOTCS MpU CruOaHUU
BOJIOCA.
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Puc. 6.20. ®opma M NONOXEHHE HEKOTOPBIX PELIEMTOPHBIX OPraHOEB B KOXE.

A — cBOGOJHBIE HEPEHLIC OKOHMAHMS HAXOIATCA B SMMBEPMHUCE H HEMOC-
PEACTBCHHO MOA HMM, Teabua MeiicHepa — B mepMaNbHEX CKAaKax, a
OHCKH Mepkens — v ocHoBanMa »mmnepMuca. Tersua ITayssan oberuHO
He OGHAPYRHMBAIOTCA B COBCTBEHHO KOXKE, & BCTPEYAIOTCA B PEIXACH coedH-
HUTeAbHOR TKAHH Itoa Hell. OBpaTHTE BHUMAHME Ha B¢ HEpPBHEIE CETH —
OOHY B BEPXHEM CRoe JepMH, 4 APYTYIO B CI0€ MEXAY ACpMOH H MOIOKOX-
HOW TKaHbo; B — Bmzn BOMIGCA ONHH HEPBHEIE BONOKHA MPOXOAST Na-
PANEABHO €10 CTEPRHIO, APYTHe 0Gpa’yioT BOKDYT HETO CIHPATH. DTH RO-
TOKHA 110 SoMBlUIe YacTH NPOHCXONAT H3 MYGOKOTO HEPBHOIO CTLICTCHAA,
B — cxema TOHKOTO cTpocHuA Tebua MejicHepa, O KaXBOre TaKoro Tefih-
U3 OTXOMHT HECKONBKO YYBCTBHTENBHBIN BOTOKOH. BHYTPEHHAA YacTh Tako-
1O OPraHa COCTOMT U3 COSAHHHTERBHBIX HCTKOB, MEXTY KOTOPHIMH 3a1o-
MCHE BETRALMCCH OKOHIAHHA YYBCTBHTEABHEIX BonokoH; [ — mick Mep-
Kena ¥ OCHOBRAHHA SMHUTCTHANLHON KISTKH MuicpMuca. CrelHATN3HPO-
BaHHafA KAeTKa (knetka Mepkens) ¢ nompuaThiM SIpoM 2aKI04aet B cefie
HepBHoe oxoHyatme (HO), xoropoe vacTHUHO okpyxkeHo obonouxolt W3
INBAHHOBCKOM KRETKH. ¥ OCHOBAHHA KNETKH MepKens BHAeH Mewrguex
TPaHYA. ¥ MOKPBITRIX MIEPSTEIC MASKONTUTAIOWMX THCKH MepKens opraHu-
30BAHH B rpo3fbd, KOTOPHE HAXONATCA B KYNONOOGPaIHEIX BO3BRILIEHM-
fiX — ocA3aTenbHHX Tenbuax [THHKyca—Hrro.

WukarcynupoBaHHbIE OKOHYaHHS COCTABIISIIOT BaXKHBIN KJIACC PELENTOPOB KOXKU. Ponb Kamncynsl u3
COEJMHUTENIbHOM TKaHM BeCchbMa 3HAYMTeIbHAa B ()OPMHPOBAHMHU peaklUM pelentopa. B Hacrosiiee
BpEMs BBIJCNIAIOT CJEAYIOUINE WHKAICYJINPOBAHHbIE OKOHYAHMS KOXH: TUCKU Mepkens, Tenbpla
Meiicuepa, tenbia [lauunnu, oxonyanus Pyddunun. Ilpum u3ydeHnn CBONCTB KOXKHBIX PELETITOPOB
TPYAHO OBIBa€T COMOCTABUTh HUX (U3NOJIOTMYECKHE XAPAKTEPUCTUKH C JAHHBIMU THMCTOJOTHH. DTO
CBSI3aHO C TE€M, YTO NPU PETHCTPALUU OHODIEKTPUUYECKON aKTMBHOCTU OT a(hepeHTHOro BOJIOKHA
JIOCTaTOYHO TMPOCTO M HAJEKHO MOXHO ONPENENIUTh PELENTHBHOE MOJe JaHHOTOo agp(depeHTHOro
BOJIOKHA, HO B 3TOM I10JI€ MOT'YT HaXOJUThCS COTHH PELENITOPOB, KOTOPbIE MEepeatoT HH(OPMAIIHIO 10
apyruMm ad@epeHTHbIM BoJoKHaM. [103TOMy OuYeHb TPYAHO CONOCTaBUThH THN peakuuu addepeHTa c
MOpP(OJIOrHUECKUMH TUIIAMU PELENTOPOB B JAHHOM Y4acTKe KOXKHU. [[pyrumu cioBaMH, MOKHO JaTh
(bu3HONOrHUecKyro Kiaccu(UKalMio 0 peaklysM Ha CTUMYJIbI U paclpeAeauTh Habto1aeMble 10
MHUKPOCKOIIOM peLenTophl 110 MopdonorndeckumM kiaccaM. OTHAKO CONOCTaBUTh (PYHKIIMOHAIBHYIO U
AHATOMHUYECKYIO KJIacCU(pUKAIMK yaaeTcst qanexo He Bceraa. Ha puc. 6.20 cxemaTH4ecKu MOKa3aHbI
T€ BUJIbI PEIIEITOPOB, KOTOPHIE MOYKHO OOHAPYKUTh y MJICKOIUTAIOIINX B KOXKE, TOKPHITON BOJIOCAMHU
(A) u "He nokpsITOil Bosocamu (B).

PenienTopbl KOKM MOXKHO pa3feNuTh Ha ObICTPO afanTupyrolmuecs, win ¢azudeckue (Hampumep,
tenblia [layunHu); MeNJIeHHO aJanTUpYIOLIUecs, WM TOHWYECKHe (Hampumep, AUCKH Mepkens,
okoHYaHus PypdunHn), M uUMeEIMEe CpPeAHIOI CKOPOCTh aJanTalud, WM (Pa3HO-TOHHYECKUE
(HampuMmep, peLenTopbl BOJIOCSHBIX JTYKOBUIL, Tenbla MeiicHepa).

IIponpuopeyenmopwvi. VI3BECTHO, YTO MIIEKOIIUTAIOIIME MOTYT JOCTAaTOYHO TOYHO OLICHUBATh
MOJIO’KEHNE KOHEUHOCTEW, TOJIOBBI M TYJIOBHUIA B MpocTpaHcTBe. Kpome 3TOro, 1ocTaToyHO TOYHO
OLICHMBAIOTCSl BEIMYMHA CONPOTUBIECHUS KAXKIOMY JBUKEHMIO, YIJIbl CYCTaBOB, CKOPOCTb HX
u3MeHeHus U np. Takas olleHKa CTAHOBUTCSI BOZMOXKHOM Oyiarofaps perentopam, KOTopble HaXOAsTCs
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B MBIIIIAX, CYXOXXWJIHMIX, CyCTaBaX M HAa3bIBAIOTCA HPONPHOpELenTopaMy. Brliie ObUIM ONMMCaHBI
(Gu3n0I0rHUecKue 0COOEHHOCTH JIBYX MPONPHOPELENTOPOB - MBIIIEUYHBIX BEPETEH U CYXOXKMIIbHBIX
penentopoB. CUrHaibl OT PELENTOPOB KOKH, MBIIII, CyCTaBOB, CYXO)KMJIMH U BHYTPEHHUX OPraHOB
MOCTYIAIOT 4Yepe3 3aJHuEe KOPEIIKH B CIIMHHOW MO3r. 371ech 3Ta MH(popManus oOpadaThIBacTCsS H
OTCIOJIa TIepesiaeTcs B BepxHue (cynpacnuHanbhble) 3taxu LIHC: sapa BenTpoOa3anbHOro Tanamyca u
Janee B Kopy OOJIBIIMX MOJTyIIapui.

Mexanopeyenyus 00beAMHAET YETHIPE KaUeCTBA: OLIYIICHUE IABJICHUS, TIPUKOCHOBEHH S, BUOpALIUU
U IEKOTaHus. M3y4aroT MexaHopeLenuuo OJHUM U3 KJIACCUYECKHX METO/I0B: IPUKOCHOBEHHE K KOXeE
BOJIOCKAaMH, UM LIETUHKAMH, IO3BOJIUJIO YCTAaHOBUTH, YTO XK€ JIETKOE HaJaBIMBaHUE (B Juana3oHe
0,1-0,5 1, yto mpuBOIMT K BAABNIMBaHUIO Koku Bcero Ha 0,1-0,01 mMM) BBI3BIBaET OIIYIICHUE
IIPUKOCHOBEHUS WM JAaBiieHus. Ho 3TH olnylieHus BO3HMKAKOT TOJBKO IIPH HAJABIMBAHUU B
OIpENICIEHHBIX TOYKAX, HAIPUMEP KOXKH JaJOHU. DTU TOUKU Ha3bIBAIOTCS MAKMUTbHLIMU MOYKAMU.
VYyacTku KOXHM ¢ OOJBUION IUIOTHOCTHIO TAKTWIIBHBIX TOYEK HAXOJATCS HAa KOHYMKAX NAJbLEB U HA
ry6ax. [II0THOCTh TaKTUIIBHBIX TOYEK Ha )KUBOTE, CIIMHE U IJIeYaX OYEHb HU3KAs.

Hcnonb3yss HOXKKH CIEUUAIBHOTO HHUPKYJS (C TYNBIMH KOHIIAMH, YTOOBI M30ekaTh OO0JIEBOTO
pas3ipakeHus), MOXKHO OIPENeNATh MOPOTU IMPOCTPAHCTBEHHOIO Ppa3IMuYCHMs], T.€. MUHHMMAaJbHbIE
paccTosHUS MEXIYy ABYMsI OJHOBPEMEHHBIMU TAKTHJIBHBIMM CTUMYJIAMH, IPU KOTOPBIX UX YJIAETCs
BOCIIPHHATH KakK pa3jeibHble. VccnenoBanus 1moka3aiu, 4TO y B3pOCIOro 4eJOBEKa OJIHOBPEMEHHBIE
MIPOCTPAHCTBEHHBIE MOPOTH KOHUYUKOB MaJbIEB U T'y0 oco0eHHO HU3KH (1-3 MM), TOra Kak Ha CIUHE,
ievax u 0enpax oHHU cyuecTBeHHO Bbliie (50-100 MM), UTO coriacyercs ¢ MIOTHOCTBIO TaKTHIIBHBIX
TOUYEK Ha ATHX YaCTAX TeJia YyeIoBeKa.

YyBCTBUTENBHOCTh K BHOpALIMM 4YacTO H3ydaroT Ipu oOciefoBaHuM OoibHBIX. Llenbio Takoro
oOclileZIoBaHUS Yallle BCETO SBISETCS HAXOXKICHHE MOpora CyOBEKTHBHOTO OUIYIICHUS BUOpaluu.
Haubonpiias 4yBCTBUTENBHOCTh K BHOpalMM y uenoBeka HaxoauTcs B auamnazone 150 - 300 I'm.
MunumanbHast (IOporopas) aMILIMTya BUOpalUy B ’TOM YaCTOTHOM JMAIa30HE COCTABIISET OKOJIO 1
MKM.

bonv pagukanbHO OTIIMYAETCS OT JIPYIMX OLIYLIEHUH TEM, UTO IEepeaeT B HEPBHBIN LIEHTP CUTHAI
TpeBOTU. MoaabHOCTh «00JIb» 00BEIMHSET JiBa TUIIA COMAaTUYECKUX OoJiell U BUCIepalIbHbIE OOJIH.

Ecnu comarnueckas 60jib UMEET KOXKHOE IPOUCXOKJIEHUE, €€ HA3BIBAIOT HOBEPXHOCMHOU OOJbIO.
Ecnu nctoyHuk 6011 HAXOIUTCS B MBIIILAX, CYCTaBaX WM COEAMHUTENbHON TKAHU, OHA HAa3bIBACTCS
enyboxoti  bonvro. Takum o00pa3oM, IOBEPXHOCTHBIE U TIyOOKHME OOMM 3TO JBa IMOJKJIAcca
comamuyeckoti oonu. Ilpu pearbHOM OLIYIIEHUH OONM BBIIEISIOT HAYallbHYIO 00Jb, OIIYILAEMYIO
YeJIOBEKOM KakK BCIIBIIIKY O0JIM, KOTOpas UCUE3aeT C MPEKpalleHueM CTUMYIISLMU. 32 3TOH pe3Koi u
JIETKO JIOKAJTM3yeMO HadaiabHON OOJBI0 YacTO CleAyeT OTCTaBileHHas 00Jib, MMEIoNIas HOMOIIUI
TYINOM XapakTep, OHa HauMHaeT omyarbses yepes 0,5-1 c.

BosieBbie penienTopsl B KOXKE Pacloio’KeHbI B BUAE OTJIENIBbHBIX TOUEK (JUcKpeTHO). IToaTomy B Tex
y4acTKax KOXH, IJIe MX IUIOTHOCTh HEBENMKA, BCErJa MOKHO HAWTH TOYKH, JHUIIEHHbIE OOJEBBIX
penentopoB. CrnenuanbHble MCCIEAOBAHUS MOKA3aJId, YTO KOKAa YEIOBEKAa COJEP/KUT 3HAYUTEIBHO
OosbIie O0JIEBBIX TOYEK, YEM TaKTWIIBHBIX (cooTHomieHue 9:1). TemmneparypHble penentopsl (TOYKU
X0JI0/la M TEIUIa) BCTPEUAIOTCS B KOXKE €Ille PEXKe, UeM TaKTHIIbHbIE TOUKHU, IOITOMY UX COOTHOIIEHHUE
¢ OoneBbIMU TOUKaMu ipumMepHo 10:1.

Bucyepanvuas 6onv (BHYTPEHHUX OPraHOB) TakXKe IO CBOEMY XapakTepy IMOXoxa Ha ITyOOKYro
0onb - umeer Tynoi aud@y3Hsil xapakrtep. [IpuMedarenbHO, UTO BHYTPEHHUE OpraHbl (HalpuMep,
IpU BCKPHITUM OPIOIIHOW MOJIOCTH MOJ MECTHOM aHecTe3ueil) mpu CKMMaHUM U JJaKe pa3pe3ax He
BBI3bIBAIOT OLIYIIEHUS OO0JM, €CIM TOJbKO HE 3a/4€BaTh IapUEeTAIbHYI0 OpIOUIMHY U KOPEHb
OpppKeiiku. OHAaKO pacTsKeHUE IMOJIBIX OpPraHOB BBI3BIBAET pe3koe omyuieHue 6osu. Kpome toro,
00JIbI0 COTPOBOXKAAIOTCS CIa3Mbl WIIM CUJIbHBIE COKPAIICHUS INIaJKUX MBIIIL, OCOOEHHO €CIIU ATOMY
COITYTCTBYET HapyILIeHHE KPOBOOOPAIIeHHUs (UILIEMHs).

BboneBble curHanbl OT BHYTPEHHUX OPraHOB YacTO MPUBOJAAT K OOJIEBBIM OILIYIIEHUSM HE TOJBKO B
3TUX OpraHax, HO U paclpOCTPaHSIOTCA HAa COOTBETCTBYIOIIME JE€PMATOMBl. JTO TaK Ha3blBaeMas
ompadicennas 6onv. Ilpumepom Takoil 0osu, MOXeT ObITh, 00JIb B cepjlle, KOTOpas OLIYLIAeTCs B
TPYAH U y3KOH MOJOCKE HAa MEINATIbHON TOBEPXHOCTU PYKH.
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HEAPO®U3MNOJIOI NS CEHCOPHbIX MYTEU CITMHHOIO MO3rA

1. Jlopcanvuvie (3amuaue) cmonfpl CIUHHOTO MO3Ta MPEACTABISIOT COOOW MOIIHYIO CHCTEMY
BOJIOKOH PA3JIMYHOTO MPOUCXOXKIAeHUs (puc. 6.21). 3agHue cToObl y HA3eMHBIX MJICKOIUTAIONINX B
ABOMIIOIIMU (DOPMHUPYIOTCSI B CBSI3U C Pa3BUTHEM KOHEYHOCTEH, KOTJa BO3HUKAET HEOOXOIMMOCTH B
TOHKOM aHaiu3e HMH(pOpMalUU OT CYCTaBOB M KOXH, 0€3 KOTOPOro HEBO3MOXHBI X0J.b0a, Oer,
NPBDKKY, yAEp)KaHWE PaBHOBECHS W TOJIOKEHUs Tena B npocTpaHctBe. [IporpeccuBHOe pa3ButTHE
3aJHUX CTOJIOOB B OSBOJIONUM MO3BOHOYHBIX JKMBOTHBIX TECHO CBSI3aHO C pa3BUTHEM
COMAaTOCEHCOPHON KOPHI OOJIBIIUX MOJTYIIAPHIA.

Bonokna 3agHMX KOpPEIIKOB, BOWIS B CIMHHOM MO3T, JENATCA HA JIB€ BETOYKHU: JIMHHYIO
(BOCXOJIAIIYI0) U KOPOTKYIO (HHCXOASAIIY0). Slnep 3aaHuX CTOI0O0B (HEKHOTO M KIMHOBHJIHOTO) B
MPOJIOJTOBATOM MO3r€ JOCTUTAIOT JIHMILb OKOJO YETBEPTH MUEITMHU3UPOBAHHBIX BOJIOKOH, OCTaIbHbBIE
AKCOHBI OKaHYMBAIOTCSI HA UHTEPHEUPOHAX CIIMHHOTO MO3Tra.

Moarosoii cTBON

CHMHHOH MO3T

Puc. 6.21. Cxema 0CHOBHBIX BOCXOLAINHX NYyTei CIHHHOTO MO3TA.

Bce kpynHMe MHEMHH3HpOBAHHEE H GOABIIWHCTBO HeMHERTHHHSHPO-
BAHHBIX BOJIOKOH BXOAT B COCTAR AOPCANBHHEX KOPEIUKOD, HeGoablloe
YHCAO HEMHEIHHHIHPOBAHHLIX BOJCKOH BXOJAT Yepe3 BEHTPAIbHEE KO-
petwks; 4C — popcansHble cton6rl; CHUT -~ ¢MHHOUEPEHKATLHEIH TPAKT;
CPT — cnHHOpeTHKYNAPHELH TpakT; CTT — cnBHoTanaMHyeckHil TPaKT.
CeHcopHBIe NePeKNIOYaTenbHbe AIpa B TAMAMYCE BIIKYAIOT BEHTPAb-
Hoe safHeRaTepaTLHOe AP0, JadHee SAPO H HHTpanaMHHapHoe fipo; SI,
SII — mepBUYHEIE H BTOPUMHBIE IPOSKIIMOHHLIE 30HE B KOpe GOMBHINK
pomyltapuit; | — nmepeaHWi Kopellok; 2 — COMHAABHLIE ranraufi; 3 —
3aMHKE KopelloK; 4 — AatepanbHOe WelHoe AIpo; 5 — AOpa Ia0HMX CTOA-
Gop; 6 — peTuKyRApHas dopMauna; 7 — MeAMansHad NETAA; § — Tana-
Myc; 9 —Kopa.

AKCOHBI HEHPOHOB siep 3aJHUX CTOJOOB (HEKHOTO W KIMHOBHJIHOTO) IEPEKPEIIUBAIOTCS U
00pa3yroT MenuanbHble JEMHHUCKH, KOTOPbIE HANpPAaBISIIOTCS K ApaM BEHTPoOa3aIbHOTO TajaMyca.
BonokHa, cocraBistomue 3aHue CTOJI0bI B CIIMHHOM MO3T€, MOCTENEHHO MCTOHYAIOTCS, TaK Kak IO
XOJly OTZal0T OOJIBIIOE YKCIIO KOoJlaTepaiel K MHTepHEHpOHaM CIIMHHOTO MO3ra, I03TOMY CKOPOCTh
IPOBEICHUS UMITYJIbCOB CHIXKaeTcst ¢ 90-120 m/c - B MecTe BXOXKIEHHUs B CHMHHOM Mo3r 10 20-40 m/c
Ha YPOBHE HIEHHBIX BEPXHUX CETMEHTOB CIIMHHOI'O MO3Ta.

B cucreme BOJIOKOH 337 HUX CTOJOOB HpoXonaaT addepeHThl OT MHOTHX THIIOB PELENTOpOB, B
YaCTHOCTH Y KHUBOTHBIX - OT PEIIENTOPOB BOJOCSAHBIX JYKOBHUII, CYyCTaBOB, MOyILIEUEK JIall, OCHOBAHUS
KorTeil u apyrux o6pazoBaHuii. Mpleunsie ap@epeHTbl 0T KOHEYHOCTEN TaKkKe BOCXOIAT B COCTaBE
3aJHUX CTOJIOOB M 3aKaHYMBAIOTCS Ha HEWPOHaX siiep MPOJIOJIrOBATOrO MO3Tra, a TakKe Ha HeHpoHax
JIOPCAJIBHOTO pOra HIEHHBIX BEPXHUX CETMEHTOB CIIMHHOIO MO3ra. AKCOHBI ATHMX HEHPOHOB 2-TO
MOpsAJKa TEPEKPEIINBAIOTCS M MPUCOEAMHSIIOTCS K BOJOKHAM MEAMAIbHOTO JIEMHHMCKA, KOTOpBIE,
NEepeKIIIoYasch dYepe3 sapa BEHTPoOa3aJbHOro KOMIUIEKCA, MPOCLUPYIOTCS Ha KOpYy OOJbIINX
MOJTYIIIApUiA Ha TpaHUIE CEHCOPHOW W MOTOpHOU 30H (moie 3a, mo bpoamany). 3HaunTenbHas 4acTh
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apdepeHTHBIX BOJOKOH OT MBIIICYHBIX U CYXOXHJIBHBIX PELENTOPOB HE BXOIUT B COCTAB 3aJHUX
CTOJOOB. OTH BOJOKHA, HAayUMHAs C TOSCHUYHBIX CECMEHTOB CIIMHHOTO MO3ra U  BBIIIE,
NEPEKII0YAIOTCsl HAa HEHPOHAX KIApKOBBIX CTOJIOOB, aKCOHBI KOTOPBIX 00Pa3yIOT MOIIHBIE CEHCOPHBIE
TPaKThl K MO3XKEUKY.

CycraBHBIE CYMKH M TOBEPXHOCTH CYCTaBOB HMMEIOT MHOTOOOpAa3HbIE pELENTOpPbI, KOTOpPbIE
00BEAMHSIOTCS 1O/ OOIIMM Ha3BaHUEM cycmasHvle peyenmopbl. COTIacHO COBPEMEHHBIM JIaHHBIM, B
CYyCTaBHOM HEpBE BBLICISIOT JBa THUIA OTBETOB: OBICTPO aJaNTHPYIOUIMECS M MEJICHHO
aJanTupymoumecs, nociueaue 6onee MHOrourcieHHbl. COOTBETCTBEHHO 3TOMY BBLAEISIOT JBa THUIIA
peuenTopoB. MeUIeHHO aanTUPYIOIIKUECs PEeUENTOPbI, ABISASACH HAM0OJIee TUIMHMYHBIMU CYCTaBHBIMH
pelenTopaMu, COOOIIAIOT O MOJ0KEHUN KOCTel, 00pa3yrouX JAaHHBIN cycTaB. B cycTaBHBIX HepBax
O0OHApPY>KUBAIOTCSI BOJIOKHA, B KOTOPBIX pa3psabl BO3HUKAIOT Kak MPH Cru0aHWM, Tak U IpH
pasrubanuu cyctaBa. OOHapyX eHbl TakKe BOJOKHA, pPa3psii KOTOPHIX B 3aBUCMMOCTU OT CTUOaHUS
WIN pa3ruOaHus CycTaBa, yJallaeTcsl WK ypexkaeTcs (IMpeKIMOHHO-9yBCTBUTEIbHbBIE OTBETHI). OIHO
U TO K€ ABUKCHHE CyCTaBa MOXKET BbI3BATh YPEKEHHUE UMITYJbCAIIMN B OTHOM ap(epeHTHOM BOJIOKHE
U yBEJIMUYCHHE €€ B APYroM BoyIoKHE. MH(popMalus OT CyCTaBHBIX PELENTOPOB B CYNpAacIUHAIbHBIC
LEHTPbI POBOJIUTCS IO CUCTEME BOJIOKOH 3aJHUX CTOJIOOB.

Bonokna 3agHuMX CTOJNIOOB MPOBOAAT Takxke addepeHTHble CUTHAIBI OT BHYTPEHHHUX OpPraHOB.
NMnynsChl OT Ta30BOIO HEpBa JIOCTHTAIOT HAJCETMEHTAPHBIX CTPYKTYp HE TOJBKO IO 3aJHUM
KaHaTHKaM (3aJHUM CTOJI0aM), HO TaKkKe M IO BEHTPOJATEpaTbHBIM KaHATHKAaM, B COCTaBe
CIUHOTAJaMHYECKUX TPaKTOB CHUHHOrO Mo3ra. CKOpOCTh MPOBEACHHUS HMIIYJIbCOB OT BHYTPEHHHX
OpPTraHOB B 3Q/IHUX CTOJI0OAX, HAPUMEP, KOIIKH COCTaBiseT 35-75 m/c, B BeHTpainbHBIX-21-38 M/c u
JaTepalbHbIX-17-32 m/c.

2. Cnunouepsukanvnulii mpakm oOpa30BaH aKCOHAMH HEWPOHOB, Tela KOTOPHIX HAXOASTCS B
OCHOBaHUHU CEPOT0 BEIIECTBAa JIOPCAIbHOrO pora CHMHHOrO Mo3ra (cM. puc. 6.21). Jlanee BoioKHa
TpakTa MPOXOJAT UIICUIIATEPAIbHO B COCTABE JaTEPAIbHOIO KaHATUKA M OKAaHYMBAIOTCSI HA HEUPOHAX
HICHHOTO JIaTepalbHOTO SApa, JOKAIM30BAHHOTO B BEPXHHMX CErMEHTax IIEWHOTO OTIeNa Ceporo
BElIECTBA 3aJHUX DPOrOB CHMHHOrO Mo3ra. Ha 3Tom e ypoBHE aKCOHbI HEHpPOHOB ATOrO sjpa
MEPEeKPEHINBAIOTCS U B COCTaBe CHELHMAIBHOM MOPIHMH MEIUATbHOTO JIEMHHCKA HANpPAaBISIOTCS B
BEHTPOOA3aIbHBIN KOMIUIEKC TATAMUYECKHUX SAEP.

W3BecTHO, YTO IHICHHOE JIaTepaabHOE SAPO y YeNOBEKa MPEACTABICHO PACCESIHHBIMU KIIETKAMU B
MICHHBIX CETMEHTaX CIIMHHOTO MO3Ta. Y KOIIKH, COOaKH, HU3MIUX 00E3bsH 3TO AP0 PA3BUTO OYCHD
xopomo. Ha HelipoHaX CHOHHOIIEPBUKAIBHOTO TpaKTa KOHBEPTUpPYeT BO30OYXKICHHE  OT
HU3KOTIOPOTOBBIX KOXKHBIX DPELENTOPOB, B TOM YHCIE OT PELENTOPOB BOJOCSHBIX JIYKOBHII. Psi
HEHPOHOB BO30Y»KAaeTCsl MPH MOIIUIBIBAHUY UITH JaBIEHUH Ha KOXKY; pa3Mep UX PeLeNTHUBHbBIX MOoJeH
MOXXET OBITh OOJBIIMM M 3aHMMATh JA)Xe BCIO WIICHJIATEPAIbHYIO TMOJOBUHY Tena. HecmoTps Ha
Oonbliiee  KOJNWYECTBO MEPEKIIOYEHUH (CIUHAIbHBIA YpOBEHb, IIEHHOE JaTepaibHOE SO,
BEHTpOOa3albHbI TajamMyc, Kopa OOJIbIIUX MOJyIIapHii), BO30YX/IE€HHUE MO CIHHOLEPBUKATBHOMY
TPaKTy MpUOBIBaeT B KOpY OOJBIIMX MOSyHmIapuil Ha 2-5 Mc ObIcTpee, YeM MO BOJIOKHAM JIOPCAJIbHBIX
CTOJIOOB. DTO OOBICHSETCS TEM, YTO CKOPOCTh IPOBEACHMS MO BOJIOKHAM 3aJIHUX CTOJIOOB MEHBIIIE,
YeM [0 BOJIOKHAM CIMHOIIEPBUKAIBHOTO TPAKTA.

YV Mmiexonuraronux (B TOM YUCIIE U Y YEJIOBEKAa) IO JOPCAIbHBIM CTOJI0aM U CHMHOLIEPBUKAILHOMY
TpaKTy (y YesloBeKa MPEUMYIIECTBEHHO 10 JOPCATbHBIM CTOJI0aM) B MOCTLEHTPAIBHON KOpe OOJBbIINX
MOJTyIIapUii OpraHu3yeTcsl mpoekuusi Bcero tena (puc. 6.22). Ilpu sToM coOmromaercs Ciaeayrommii
IPUHIMIT: YE€M BBIIIE UIOTHOCTh PELIENTOPOB B KOKE, OKPBIBAIOIIEH COOTBETCTBYIOLIYIO YacTh Tela,
TeM OOJIbIIIeH IUIOMIAbI0 ATa TMPOEKIUsS TpeACTaBiIeHa B Kope Oonbpliux moiymapuid. OO6paTtute
BHUMaHME Ha TO, YTO PYKH, OCOOCHHO OOJBIION mMmanew, opajibHas o0JacTh, B TOM YHUCIE S3BIK,
TOJIOCOBBIE CBSI3KU U TIP. IPEJCTABJICHBI B KOPE MO3Ta YeJIoBeKa 0COOEHHO MOPOOHO.
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Kpomuk Kourka

Yenopek
06¢3baHa

Puc. 6.22. CeHCeOpHOS MPENCTABHTENALCTBO Tela B CEHCOPHBIX TIONAX KOPEI
GoneUIHX monyimapHii.

PasMephl mpencTaBUTENBCTBA OTASABHBEIX HacTell Te/la nmpoNopLieHankHEL
IIOTHOCTH HX HHHEpBaUHH.

3. Cnunomanamuueckuii mpakm COCTaBJISIIOT CaMble TOHKHME MHUEIMHU3UPOBaHHbIE ap@epeHTb
(ImameTpoM 110 6 MKM), a TaK)K€ HEMHUEIMHU3UPOBAHHBIE BOJIOKHA 3aJHUX KOpeuIKoB. OHU BXOJMAT B
cepoe BELIECTBO CIMHHOTO MO3ra M 3aKaH4YMBAIOTCA HA HEMpOHAaX OCHOBAaHUS CEpOro BeELECTBa
3a/iHero pora. B cepom BeliecTBe CIMHHOIO MO3ra akKCOHbI YaCTH 3TUX HEHPOHOB MEPEKPELINBAIOTCS,
a Jpyras 4acTb HJIET WIICHJIaTepalbHO, O0Opa3ys CHUHOTaJaMHuYecKuil TpakT. Takum oOpasom,
CHMHOTAJIAMMUYECKUIl TPaKT Mpoenupyercs B sApa Tanamyca (BEHTpaJbHOE 3aJHENATepaIbHOE,
napadacuMKyIIpHOE U LEHTpaJbHOE JaTepajbHOe siapa) OuiarepaibHO. YacTh HEPBHBIX BOJOKOH
TpaKTa NEePEeKJII0UaeTCs] Ha HEHPOHAX MO3TOBOIO CTBOJIA, AaKCOHBI YACTH 3TUX HEHPOHOB MEPEXOAT Ha
KOHTpaJIaTepaJIbHYI0 CTOPOHY U TAK)KE HANPABJIAIOTCS B TaJaMyc.

[lo BOJIOKHAM CIHMHOTAJaMUYECKOI0 TpakTa mepenaercss uHdopmanus o Oo0ju, AABJIEHUU U
temneparype. HelpoHsl 3TOoro TpakTta HMEKOT OOUIMpPHBbIE KOXHbBIE pPELENTHUBHbIE OIS,
pacrosararonyecss y HeKOTOPbIX HEHPOHOB OMiIaTepalbHO, MOKPBIBAs 00€ 3aaHNe WiIn 00e MepeaHue
KOHEYHOCTH, a MHOT/A Jak€ BCIO MOBEPXHOCTH Tesa. HelpoHbl, akTUBUpYEMBIE IIPHU pa3ipakKeHUU
OJIHOIl KOHEYHOCTH, KaK IpPaBUJIO, TOPMO3SATCS NPU CTUMYJSLUUU APYroil, Torna Kak HEHpOHBI ¢
OTPaHUYEHHBIMH KO>KHBIMHM DPELIENTUBHBIMU MOJIIMH 4YacTO TOPMO3STCS C OKPYKAIOWIEH KOYKHOM
NOBEpXHOCTU. B HacToslee BpeMs CUMTAIOT, YTO 3TOT TPAaKT MPOBOAUT TI'€HEPAIN30BAHHBIE
OLIYIICHUs U MO HeMy HepenaeTcss UH(OpMAIMs TOJBKO O KadecTBE Pa3JpaKUTENs M ero rpyooi
JOKAJIM3alHH.

Takum oOpa3oM, B TajlaMyc MNpOCHHUPYIOTCA JBE CHUCTEMBI: 3aJHHME CTOJObI (y psAa BHJOB
MJIEKOTIMTAIOIIUX TAaK)KE CIUHOLIEPBUKANIbHAS CHUCTEMA) M CHUHOTAJaMHYECKUH TpakT. ODTH JBe
CHCTEMBI Pa3NN4aloTcsi (GYHKLIMOHAIBHO: MepBasi MPOBOAUT MHPOPMALMIO O MECT€ U MOAAIBHOCTH
pazapaxutenss (IpoTomaThyeckas YyBCTBUTEIBHOCTH), TOrJa Kak BTOpas oOecreuumBaer
reHepaTn30BaHHbIe (POPMBI OLYIIEHUS (IMUKPUTUYECKAS YYBCTBUTEIBHOCTD).

®N3NOJIOMrNs1 TPOUHUYHOIO HEPBA

BerBu TpOWHHMYHOTO HEpBa OCYLIECTBISIOT WHHEPBALMIO PA3JIMYHBIX TKAaHEW TOJIOBBI.
BonbIIMHCTBO perenTopoB 3TOM CUCTEMbI BO30YKIAI0TCS TOJIBKO IIPU HEMOCPEACTBEHHOM KOHTAKTe C
pazapaxuTteneM. [Ipumepom BBICOKOI crielMann3aliyd MOXKET CITYKUTh (haruanbHast IMKa HEKOTOPBIX
3MeH, C MOMOIIbIO KOTOPOW AT KHUBOTHBIE 3()(PEKTHBHO JOKATU3YIOT HA PACCTOSHUM HCTOYHMK
TEIJIOBOTO H3JIy4eHHUs. Y MIIEKONMMUTAIOMMX TENEePEeleNnnsl Takoro TUIA OTCYTCTBYET, HO y HHX
XOpOIIO Pa3BUThI BUOPHUCCHI, C TIOMOIILI0 KOTOPBIX >KHBOTHBIE AKTUBHO HCCIEAYIOT OKPYKAIOLIYIO
cpeny. CaMoil BBICOKOW CIIOKHOCTH TPUT€MHUHAIbHAsI CUCTEMa JOCTUTAaeT y YeJOBeKa B CBA3M C €€
y4acTHEM B pe4eBOi (PyHKLMH.

Bce MHoOrouucneHHble BETBH TPOMHHUYHOIO HepBa OOBEAUHSIOTCS B TpPU MOJpa3AeseHUs:
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INIA3HUYHOE, MAKCUIUIAPHOE U MaHAUOY sipHOE (prc. 6.23). YV BXoJa B rOJOBHOM MO3T OHH 00pa3yioT
KPYIHBIA MOMYJIYHHBINA (TaccepoB) TaHTINi, 00pa30BaHHBIN TeJIaMU TICEBIOYHUTIOISIPHBIX HEMPOHOB.
3putenbHas BETBb MHHEPBUPYET KOXY J10a M HOCA, POTOBUIly, KOHBIOHKTHBY M BHYTpPHUIJIA3HBIC
CTPYKTYPBI, CIIM3UCTYIO TTapaHa3ajlbHbIX CUHYCOB, BEpXHEU, HUKHEW U MIEpPEIHEN YacTel MeperopoaKu
HOCAa M JIaTEPaJIbHOM CTEHKM HOCOBOM IIOJIOCTH, CII€3HBIM IIPOTOK. BepxHeuenrocTHas BETBb
WHHEPBHUPYET 00JIACTh KOXKU BEPXHEU UEITIOCTH, CIU3UCTYI0 MAaKCUJUIAPHOTO CUHYCA, BEpXHUE 3yObl U
JIECHBI, CIM3UCTYIO 3aJHEH YacCTH IEPEropoJKH HOCA M HUKHEW 4YaCTH HOCOBOW MOJIOCTH, BEPXHHUE
3yObl U JIeCHBI, TBepAOe He00 M MUHAANUHBL. HukHedemocTHAs BETBb MHHEPBUPYET 00AaCTh KOXKHU
HUKHEH YENIOCTH, CIIM3UCTYIO LIEK, JHO HOCOBOM MOJIOCTH, SI3bIK, IPONPUOPELIENTOPHI MBIl HUXKHEH
YeJIOCTH, HIKHUE 3YObl U JIECHBI, JKeBaTeJIbHble MbIIIIBL. Bce moapasaeneHus TPOWHUYHOTO HEpBa
MHHEPBUPYIOT MO3TOBbIE 000JIOUKHU U COCY/bl MO3Ta.

SRR

TS
L

L

Puc. 6.23. CxeMa TPUre MHHATBHON CHUCTEMBI YENOBEKA.

1 — cnMHanEHOE ARPO; 2 — HICKHEUEAIOCTHRA BETBD; 3 — BepPXHEUENTIOCT-
Hafl BeTBb; 4 — TAAIHNYHAA BETBL; 5 — MONyAYHHBEIT TAHIAYHA; 6 — TIaBHOe
CEHCOpHOE Apo V HepBa; 7 - TPHIEMHHAZIBHEIA NeMHHCK; 8 — TallaMyc; 9
— MessHuedainueckoe Aapo V Hepa; 10 — MoTopHOoe Aapo V Hepsa.

Hexortopass yactb nepBUYHBIX apPepeHTOB 3pUTEIBLHOW M BEPXHEUYENIOCTHOW BETBEH, a Takke
3HAUUTENBHOE KOJMYECTBO BOJOKOH MaHAUOYISPHON BETBU HE UMEIOT KJIETOYHBIX TEJI B TaCCEPOBOM
ranrmd. Tena 3Tux addepeHTHBIX HEHPOHOB HaXOAATCS B TPOMHUYHOM Me33HLEe(PaInIecKoM spe,
KOTOpPO€ TPEICTABIAET COOOM Y3KYIO IOJOCKY ICEBIOYHUIOJSPHBIX HEHPOHOB, MPOTSIHYBIIYIOCS
BJI0JIb BCero cpeaHero mMo3ra. C (uioreHeTHuecKkol TOUKHM 3peHHs TPOMHUYHOE Me3dHIe]aTnueckoe
AP0, KAK U TacCEpOB TAHIJINH, ABIISIETCSI TOMOJIOTOM CIIMHHOMO3IOBBIX TaHIVINEB. AKCOHBI HEMPOHOB
JTOr0 spa MPOXOAAT C MOTOPHBIMH BETBSIMU TPOMHMYHOIO HEPBA K JKEBATEIBHBIM MBIIINAM H
OCYIIECTBIISIIOT  apEepeHTHYI0 HHHEPBAIMIO IPONPHOPEHENTOPOB  (MBIIMIEYHBIX BEPETEH U
CYXOXXMJIbHBIX perentopoB). OHM Tak)ke MHHEPBH-PYIOT PEeLENTOPhl 3yOOB, sI3bIKa, CycTaBa HMXKHEH
YEJIOCTH; MPH 3TOM OO0JIbIllasg YacTh WX HAMNpaBIseTCsl MICHIATEPaIbHO, HO HEKOTOPbIE OTCHLIAIOT
CBOM QaKCOHBl Ha KOHTpalaTepalbHYyl CTOPOHY. YacTb BOJIOKOH Me33HIE(aTnIecKoro sjapa
3aKaH4YMBAE€TCd B MOTOPHOM TPOMHHYHOM sJipe, oOpa3ysl JBYXHEHPOHHYIO AYTY >KeBaTeJbHBIX
pediekcoB, HO HEKOTOpas 4YacTh CIIyCKaeTcs K sApaM CHOUHAJIbHBIX TPUTEMUHAIBHBIX S7AEp,
PacIoOI0KEHHBIX Ha YPOBHE MPOJOITOBATOrO MO3Ta.

LlenTpasibHble OTPOCTKH HEHPOHOB ME33HIE()ATMUECKOTO TPUTEMHUHAIBHOTO s/ipa 00bEIUHSIOTCS
B JIaTepalbHbIA MPOJOJIbHBIA IMYy4YOK, KOTOPBIA, TakuM oOpa3oMm, sBisiercsd ad@epeHTHOl 4YacThio
peIeKTOPHBIX CUCTEM, OCYLIECTBISIONIMX KOHTPOJb KYyCaHMs, KEBaHUsS, TJIOTaHMs, y4acTBYEeT B
COKpAIEHUN HAPYXHBIX TJA3HBIX MBI ¥ MHUMHUYECKOM MyCKynatypbl. AdQepeHTsl CeHCOPHOTro
KOpEIIKa TPOMHUYHOIO HEpBA B MO3rE JEIATCA HA TOJICTbIE HUCXOIAIIME M TOHKHE BOCXOIALINE
BOJIOKHA. Bocxopsiias 4acTh BOJIOKOH HANpaBisieTcs K TJIaBHOMY CEHCOPHOMY SApy (Ha ypoBHE
MocTa), a 0ojiee TOJICThIe HUCXOSIINE BOJOKHA 00pa3yloT HUCXOJSAIIMN CIMHAIBHBIN TPOWHUYHBIN
TPaKT, KOTOPBIM CIYCKAETCS BHU3 W JIOCTUTAET YPOBHS MEPBBIX MIEHHBIX CEIMEHTOB, CUHANTHUYECKH
KOHTaKTUPYs C SApaMu TPOMHHUYHOIO TpakTa. B cocraBe TPOMHMYHOIO TPakTa, KPOME IMEPBUYHBIX
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addepeHToB, IMEETCs 3HAYUTEIHbHOE KOTUYECTBO aKCOHOB HEHPOHOB 2-T0 MOPSAKA.

B cocraBe BOJIOKOH TPOMHUYHOIO TPaKTa MMEIOTCS BOJOKHA JIMIIEBOTO, S3BIKOIIOTOYHOIO M
OmyXXmaromero HepBOB. B HacTosiiee BpeMs pa3iuyaioT JBa KOMIIOHEHTa TPUTEMUHAIBHOTO
KOMILIEKCa: TJIABHOE CEHCOpPHOE sApo  (JIOKAJM30BaHO B  MOCT€) UM CEHCOpHBIE  sjpa
CIMHOTPUTEMUHAIBHOIO TpakTa (JIOKAJIM30BaHbl B IPOAOJITOBATOM MO3[€ U BEPXHUX IIEHHBIX
cerMeHTax). OuinoreHeTn4eckue JaHHbIE U XapaKTep LEHTPAIbHBIX CBSI3€H TPOMHUUYHBIX CEHCOPHBIX
A71ep MO3BOJISAIOT pacCMaTPUBATH IJIABHOE CEHCOPHOE SAPO KAaK TOMOJIOT SIEp JOPCAJIbHBIX CTOJIOOB
CIMHHOTO MO3ra, TOrAAa Kak sAapa TPUIEMHHAJIBHOTO TPaKTa Kak TIOMOJOI CEpOro BELECTBa
JIOPCAJIbHBIX POTOB CIIMHHOTO MO3Ta.

B cocraBe TpOMHWYHBIX HEPBOB HIYT TAKXE BOJIOKHA BEreTaTUBHOM HEPBHOM CUCTEMBI.
[TapacummaTiuyeckre BOJOKHA OEpYyT HAYaJI0 OT BEPXHETO M HUKHETO CIIFOHHBIX sIJIEp MPOA0JITOBATOTO
Mo3ra. CUMIIaTU4YeCKUEe BOJOKHA SIBJISIFOTCA aKCOHAMHU HEHPOHOB OOKOBBIX POrOB CIIMHHOI'O MO3Ta.
BereraTtuBHbIE BOJIOKHA, BXOISIIME B COCTAB BETBEW TPOMHUYHOIO HEPBA, PETYJIHUPYIOT CEKPELUIO
XKeJle3 CIIM3UCTON 000JI0UKH pTa U HOCca.

DYHKYUOHAIbHBIE  XAPAKMEPUCMUKU  ayhepeHmHbIX  60710KOH  MPOUHUYHO20  Hepéa.
AddepeHTHbIE BOJIOKHA TPOHHMYHOIO HepBa NPOBOJAT ad(GEpeHTHYH HMITYJIbCALMIO DPAa3HON
MOJAJIBHOCTH - OT MEXaHOPELENTOPOB, TEPMOPELENTOPOB M OOJEBBIX perentopoB. OKOHUAHUS
TPOMHMYHOIO HepBa OOpPa3ylT JBa THUIA TEPMOPELENTOPOB: cClEeUU(PUYECKHE TEPMOPELENTOPI
pearupyroT TOJBKO Ha U3MEHEHHE TeMIIEpaTyphl, Hecnenu(puyeckne - Kak Ha TeMIepaTypHbIe, TaK U
Ha MEeXaHWYecKHe BO3JeHcTBU. TepMopeenTopsl y O0IbIINHCTBA MIEKOIUTAIOIUX JOKAIM30BaHbl B
CTPYKTypax pOTOBOM IOJIOCTU U KOXH Hoca. Ilynabpna 3y00B COIEpKUT TOJIBKO OOJEBBIE PELIENTOPSI,
KOTOpbIE UHHEPBUPYIOTCS TOJICTHIMU BOJOKHAMH.

MexaHopeuenTopbl, OT KOTOPBIX WIET MMITYJIbCALUS 110 BOJIOKHAM TPOWHHUYHOIO HEPBA, TOHKO
CHEeLMATU3UPOBAHBI, YTO 00ECIIEYMBAET TOYHOCTh OLIEHKU MEXaHMYECKOro CTUMYJIA B 00JIaCTH MOP/bI
KUBOTHOT0. OCOOEHHO TOHKUI aHaJIU3 MEXaHUYECKUX CTUMYJIOB Y MJIEKOIIUTAIOUINX OCYIIECTBISAETCS
peLenTopamMy BOJIOC. Y HHX BBLIENSIOT TPU TUIA BOJIOC: BUOPHCCHI (CEHCOPHBIE BOJIOCHI), OCTEBBIE
BOJIOCHI (TWJIOTPUXHM) M BOJOCHI mepcTH. KakaoMy THITy BOJIOC COOTBETCTBYIOT OCOOCHHOCTH
CTPOEHUSI BOJIOCAHBIX JYKOBUL. OCOOEHHO BEJIMKO 3HaYeHHE BUOpHUCC. Y KpBICHI, HallpuMep, OJHY
nykoBuIily BuOpuccel uHHepBUpPYIOT 100-150 HelipoHOB raccepoBa TaHTJIMA, TMPU TOM OTACIbHBIC
HEHPOHBI NepesatoT B MO3T HH(POPMAILIMIO O TaKUX MPU3HAKAX, KAaK UCXOAHOE IOJI0’KEHHE BUOPHUCCHI,
HarpaBJIeHUE, CKOPOCTh U aMIUTUTY/AA €€ OTKIOHEHUS | T. 1. AdepeHTHbIe BOJIOKHA, Tepealone
UMITYJIbCHI OT MEXaHOPELENTOPOB B 00aCTH MOP/Ibl, UMEIOT OYEHb MAJICHbKHE PELENTUBHBIE M0JIS IO
CPaBHEHMIO C ap@PEepeHTHHIMH BOJOKHAMH, MHHEPBUPYIOLUIMMH MOBEPXHOCTh Jall WM TYJIOBHIIA.
Hanpumep, penientuBHbIE N0 HA MOPJE KOIIKM MUMEIOT pasmep 7 - 15 MM, a BuOpucc - 1 mm’. Ha
IJIaJIKOHM KOXKe HOca Y KOIIKH, CO0aKu U 00€3bsiHbI pa3Mep PeLeNTUBHOIO MOJIA - TOXE Mmopsaaka 1 MM,
PenenTopel pacTsykeHUs HapyXKHBIX MBI IJla3a y MIIEKOIUTAIOUIMX WHHEPBUPYIOTCS TOHKHMH
aKCOHaMH HEWPOHOB, Tela KOTOPHIX HAaXOATCS B Me33HIEe(daTnueckoM sape (KOIIKa, YEJIOBEK), HO Y
HEKOTOPBIX )KUBOTHBIX (OBIa, CBUHBS) - B TACCEPOBOM TaHIJIHUH.

[Ipoekuust mnepBUYHBIX apdepeHTOoB B  gapa TPOMHHUYHOIO  HEpPBA  HUCKIIIOUUTENBHO
UIICWJIaTepallbHAasl M OpraHM30BaHa B BUJE <JIMCTKOB», KOTOPbIE MAYT B POCTPOKayAaabHOM
HAIpaBJIEHUH, BKIIOYas IO HECKOJIbKY sJep KoMmIulekca. HelpoHbl, mosydaromiue CUTHaIbl W3
HOJIOCTH PTa, JIOKAJIU30BaHbI B 0oJiee MeAMANIbHBIX OOJIACTSX TPOWHUYHBIX CEHCOPHBIX sJiep, TOrja
KaK MepuopaibHble CTPYKTYPBI U KOXa TOJIOBBI MPEACTABIEHBI B HUX JIATEPAIbHO. Y MIIEKONMUTAIOIIUX
caMylo OOIIMPHYIO TpYMNIy B TPOMHUYHBIX CEHCOPHBIX s/ipax OOpa3ylOT HEHpOHBI, CBA3aHHBIE C
TaKTUJIbHBIMU PELENTOPAMH, OCOOEHHO T€, KOTOpbIE BO30YXJAIOTCS MpPH CrUOaHWU BUOPHUCC; ITU
HEHUPOHBl 3aHUMAIOT B SApax JAOPCOJAaTepaJbHYI0 YacTb. Y OINOCCYMa, HAIpUMEpP, HEWPOHBI,
CBSI3AHHBIC C TAKTHIBHBIMH PELENITOPaMH BHOPHCC M TIIAKOHM KOXHM HOCA, 3aHHMAioT /5 oGbeMa
TPONHUYHBIX CEHCOPHBIX saep. LIeHTpaabHyl0 4acTh TPOMHUYHBIX CEHCOPHBIX SI€p 3aHMMAaeT CTOJIO
KJIETOK, HAa KOTOPbIE MPOCLUPYIOTCA PeLenTopsl 3y0oB. OHa MpOCTHPAETCs OT LIEHTPaIbHON 00JacTH
[JIAaBHOTO CEHCOPHOrO fAJpa [0 POCTPAIBHOIO SApa CHUHAIBHOIO TPUIEMHUHAIBHOIO TpPAKTA.
Heiiponsl, cBsizanHbIe CO crieln(PUUECKUMU TEPMOPELIENITOPAMH SI3bIKa, JOKAJU3YIOTCS B KayAadbHOM
AIpe CHUHAJIBHOTO TPUIEMUHAJIBHOTO TpakTa. HeHpoHBl, KOTOpblE  aKTUBUPYIOTCA  OT
HeCHelU(PUIECKUX TEPMOPELENTOPOB KOXKH, OOHapyKeHbl KaKk B KayJaldbHOM, TaK U B OpaJbHOM
Apax CHUHAJIBHOIO TPUIEMHHAJIBHOTO TpakTa. B TJIaBHOM CEHCOPHOM spe, B OpaJIbHOM U
Kay/JaJbHOM fJIpax MpeoOsafjaloT HEUPOHBI C JIOKAIbHBIMU PELUENTHUBHBIMU IMOJISIMU, TOT/Ia Kak
HEHpPOHBI HMHTEPIONSAPHOTO fAapa HMMEIOT IMPEUMYILIECTBEHHO OOIIMpPHBIE pelenTuBHble monsd. B
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JOPCAJIbHOM YacTH OpaJbHOTO s1apa OOHAPYKEHO OOJbIIOE KOJHMYECTBO HEWPOHOB, HA KOTOPBIX
3aKaHYUBalOTCH ad(epeHThI OT IEPHOPaTHLHON 001acTH U BUOPHCC.

TpoilHMYHOE MOTOPHOE $JpO, JOKAIN30BAHHOE BEHTPAJIBHEE CEHCOPHOTO $pa, COCTOUT H3
O0NBIIOr0 JAOPCANBHOTO MOJAPa3AeiIeHUs, OOpa30BAaHHOIO PEAKO PACHOJIOXKEHHBIMU KPYIHBIMHU
HEHpOHaMU C XOpOIIO pa3BUTHIMM JACHApUTaMU. BeHTpanmbHas dYacTh spa oOpa3oBaHa Oolee
MEJIKUMHU, HO 0oJiee TeCHO pacloyIOKEHHbIMU HeilpoHaMu. HelpoHbl 3TOro sapa — MOTOHEHpOHSI -
OCYIIECTBISIIOT 3((epeHTHYI0 MHHEPBAIMIO MBIIICYHBIX BOJIOKOH KEBATENbHBIX MbIII. B sape
CYLIECTBYET COMATOTONMS: MBIIIIBI BEpXHEH 4YacTH TOJNOBbl (XKeBaTelbHas W BHUCOYHAs)
MHHEPBUPYIOTCSI MOTOHEUPOHAMH, PACIIONIOKEHHBIMU B BEHTPAJIbHOM I10/Ipa3/IelIEHUH SApa, TOIr1a KaKk
MBILIIBI HUKHEH YacTH ToJIOBBI (Hapy)KHash M BHYTPEHHsISI KPBUIOBHJHAsS MBILIIBI) - HEHpOHaMu
JIopcanbHBIX  oTAenoB sapa. llomnas muddepeHuupoBka simep TPUTEMUHAIBHOW — CHCTEMBI
3aKaHYMBAETCS TOJIBKO Y MIIEKOIMTAIOLIHX.

Ces3u mpueceMuHanibHOU Cucmemsvl ¢ Maiamycom u mososiceykom. 1lodrn Bce HEHPOHBI IITABHOTO
TPUTEMHHAIBHOTO CEHCOPHOTO A]pa IMOCBIIAIOT CBOM aKCOHBI K Tasamycy (cM. puc. 6.23). Heliponsl,
AKCOHBI KOTOPBIX (OPMHUPYIOT OniarepaibHbIe IEMHUCKOBBIE TPAKTHI, COCTABIAIOT 2/3 BEHTPAIbHOM
YacTHU IJIABHOTO CEHCOPHOro sjpa. MncunarepanbHblii TpUreMUHAIBHBINA TPakT 00pa3oBaH aKCOHAMU
HENPOHOB, T€Jla KOTOPBIX JIOKAJIM30BaHbl B JOPCAIbHON YacTH sApa.

OT simep CMHAJIBHOIO TPOMHUYHOIO TpakTa OepyT Hayajo J1Ba TPUIEMHHOTAJAMUYECKHX ITyTH -
BEHTPAJIbHBIM M JOpPCaJIbHbIM. BEHTpanbHBIM TPUIEMUHAIBHBIA TPaKT HAYMHACTCA OT KayJalbHOI'O
A1pa, 3aTeM IepexXOJUT Ha KOHTpaJaTepajbHYI0 CTOPOHY M 3aKaHUMBACTCAd B 3aJHEMEIHAIbLHOM
BEHTPAJIBHOM SI/Ip€ ¥ YaCTUYHO B MHTPAJTaMMHAPHBIX sApax Tajgamyca. JlopcaabHblid TPUreMUHAIbHbII
TPAaKT HAYMHACTCSI OT HEHPOHOB KayJaJIbHOTO siipa. DTO OUIaTepalbHbIN TPAKT, HO ¢ MpeodiiaaHueM
KOHTpajaTepalbHOH KOMIOHEHTHI. JlocTWUrHYB Tajamyca, BOJIOKHAa TpakTa OKaHYMBAIOTCS B
3aJJHEMEMAIbHOM BEHTPAIbHOM M HWHTPAJIAMHUHAPHBIX sApax Tajamyca. MO3KEUoK IoJydyaer
IPOEKIUU OT HEUPOHOB TPUTrE€MHUHAIbHBIX Alep. OCHOBHBIM HMCTOYHUKOM 3TUX BOJIOKOH SIBIISIFOTCS
Apa CIHMHAIBHOTO TPUIEMMHAIBHOTO TpakTa. VX akCOHbl OKaHYUBAIOTCS IPEUMYILECTBEHHO
POCTpaJIbHO B KOPE YepBst MO3XKeUKa. Takum 00pa3oM, TPUTeMHUHOTAIAMHYECKUE ITYTH PacTIpeIeICHb
B CTPYKTypax KakK CHEIM(HUUYECKOro, TaK U HECHeIU(PHUUECKOro OTAENOB TalaMOKOPTHKAIbHON
cucrteMbl. HeWpoHBI TINIABHOTO CEHCOPHOIO TPUIEMHUHAIBHOIO sIpa HE HMEIOT IPOEKIMH Ha
PETUKYIISIPHYIO (pOpMalMIO, TOrJa Kak f1pa CIHMHAIBHOIO TPUIE€MHUHAIBHOIO TPAaKTa 00pazyroT Kak
UIICU-, TaK M KOHTpajaTepajibHble IPOEKIMM Ha IapaMeIMaHHOE W TUTaHTOKJIETOYHOE sjpa
PETUKYJIIPHON (opMaLuu.

Tanamuueckuii u KOpPKOGblil yPOGHU AHAIU3A KOWCHO-KUHecmemuueckou ungopmayuu. Snpa
BEHTP00A3aIbHOTO TajaMyca MepeKIIoyaroT MH(POpMAIMIO O IPUKOCHOBEHUH, JIaBICHUH, IBUKEHUHU B
cycraBax. OOpaboTka »5TolW uHH(QOpPMALUKM Ha YpPOBHE CHEUUPUUECKUX TalaMUYECKUX sJIEp
OpraHM30BaHa I10 NPUHIUIY COMATOTONIMHM M MOJAIBHOCTH. B oTiMume OT 3TOro ajii HEWpPOHOB
MHTpaJaMUHAPHBIX SJIEp, 3aJHET0 U PETHKYISPHOrO TaJaMHUYECKHX sJiep, K KOTOPbIM MOAXOIAT
BOJIOKHA CHMHOTAJIAMHUYECKUX TPAKTOB, XapaKTepHa OOIIMpHAs KOHBEPreHIUS psia MOJAbHOCTEH,
BKJTFOYasi 00JIEBYIO.

ComaroceHcopHast Kopa UMeeT JiBa nojapaszzeneHus: Sl (mepBuyHas COMaTOCEHCOpHast 001acTh) U
Sl (Bropuunasi comaroceHcopHas 06iacts). SI y mpuMaToB 3aHMMAET MEPETHIOI YacTh TEMEHHOW
JIOJIM, BKJIFOYAsl THO M 3aJIHIOI0 CTEHKY LEHTpasbHOM 60po3/sl. [pyras, MeHee U3yyeHHas, 00aacThb -
Sl - nexxuT Ha mepeaHel CTeHKe CHIIbBUEBOW M3BMWIMHBI. Kpome 3TOro, cCoMaToceHCOpPHBIE CUTHAIIBI
JOCTUTAIOT HEMPOHOB MOTOPHOM MpeleHTpaabHON KOphI (1oJs 4, 6) u none 5 (pocTpayibHasi TEMEHHas
kopa). O6mactu SI u SII TecHo cBsizanbl Mexay coboi. Ilome 5 momyyaeT OCHOBHOM BXOA OT
JaTepaJbHOTO 33JHET0 TaJaMH4YECKOIo f1pa, a TaKKe IMPOCTPAHCTBEHHO OPraHW30BaHHBIA BXOJ OT
nosieit 1 u 2. M3BeCTHO TakXke, 9TO CHMMETPUYHBIE 30HBI KOPHI, BKIto4ast oomactu Sl u Sll, cBs3anb
MeXay coboit uepe3 Mozomucroe Teno. B obmactm SI KOpBI BBIIEISIIOT HECKOJBKO 30H,
cootBeTcTBYrONMX mojisim 3a, 3b, 1 u 2 (mo Bponmany). Heitponsl moss 3a moiay4aroT uHGOPMAIHEO
OT MBIIIEYHBIX M CYCTaBHBIX PELENTOPOB, HEUPOHBI MO 2 - OT TITyOOKHX CTPYKTYp (BO30YXKIAIOTCS
IIPU CAABJIMBAHUU KOXXU M MPAKTUUYECKH HE pearupyroT Ha Jerkoe NpuKocHoBeHHe). B oTnuume ot
3TOro HeipoHsl mois 3b pearupyroT Ha JIerkKoe MPHUKOCHOBEHHE K KOXe, CTHOaHUe OTIENbHBIX
BOJIOCKOB. Heilponsl monst 1 pearupyroT Kak Ha KOXKHYIO CTHUMYJISIUIO, TaK U HAa CTUMYJISALIUIO
rI1yOOKUX CTPYKTYD.

XapakTepHbIM [UIsl CEHCOPHBIX M MOTOPHBIX IOJEH KOpBI SBJISIETCS OpraHU3alus HEMpPOHOB,
y4acTBYIOUIMX B 00paOOTKe OAHOPOAHOM HH(pOpMalMM, B BepTUKAJIbHbIE KOJOHKU. Hampumep,
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HEHPOHBI OHOM KOJOHKH o6sacTu SI pearupyroT Ha CTUMYJIBI OJTHOW MOJAIbHOCTH.

Dppexmul pazpywienusn cencopuvix nogeit Kopol. VI36uparensHoe pa3pynieHue mojs 3 NpuBOIUT
K TOMY, 4TO, HalpuMep, 00e3bsiHAa Ha OIYNbh HE CIOCOOHA OTJIMYATh MSATKUN MPEIMET OT TBEPJAOTO,
IEPOXOBATYI0 MOBEPXHOCTh OT TIJIAJKOW, BBIMYKIYI0 OT BOTHYTOH. Pazpyiienue mons 2 Hapymiaer
CIOCOOHOCTh pasznuyarh (opMmy y mpeameToB. Hampumep, HEBO3ZMOXKHO OBUIO OOyYUTH O00E3bSHY
OTJIMYATh MPHU OLIYNBIBAHUU KBajapaT oT pomOa. Pa3zpymenue nosusi 1 BbI3bIBa€T JOCTATOUHO JIETKUN
neGUIUT B TUCKPUMHUHALMU peibeda MOBEPXHOCTH MPH OUIYIBIBAaHUH. BbUIO cienano 3akirodeHue,
yT0 noBpexaeHue SI (B coctaB KOTOpOH BXOAST yKa3aHHBIE I0JIs) MPUBOAUT HE TOJIBKO K AePUIUTY
MPOCTPAHCTBEHHOTO  pa3juMyeHUs (HampuMep, ONpeJeNieHHe BEeJIMYMHBI  YIJIOB, XapakTepa
MOBEPXHOCTU- BOTHYTas WJIM BBINYKJass W JIp.), HO U K JUCKPUMHUHAIIMK BPEMEHHBIX COOBITHH.
Hanpumep, o6e3psiHa OblIa HE CIIOCOOHA pa3ivyaTh OCHMUIIMN Pa3IMYHON YaCcTOTHI, MPUIIOKEHHBIE
K [IOBEPXHOCTHU KOXKH.

OcHOBHBIE Pe3yJIbTAThI IKCIICPUMEHTATBHBIX UCCIICAOBAHUN OBUIH MOATBEPKACHBI KIMHUISCKUMHU
HAOJIO/IEHUSIMU OOJIBHBIX C TMOBPEXKJIEHHOM MOCTIEHTPAIbHON 00JacThi0 KOpPbI. Y TakuX OOJbHBIX
Hapylmauach TUCKpUMHUHAIMS pa3mepa u ¢opmbl npenmeToB. Hampumep, OonbHbIE HE MOTIH
OTJIMYUTh Ha OIIYNb OBaj OT Napauieienunena (B KIMHUKE 5TO HapylIeHHME HOCUT Ha3BaHUE
acmepozrosuc). Kak y 4ernoBeka, Tak U y 0O€3bsSHBI MPU TMOBPEKACHUH IMOCTIEHTPAILHONW KOPBI
CTpaJaeT KUHECTe3usl, YTO MPOSBISETCS B PE3KOM YXYALIEHUU CIOCOOHOCTH OLICHUBAThH MOJOXKEHHE
KOHEYHOCTH IpU IaCCUBHOM MWJIM aKTUBHOM ee mnepemelieHud. CTpajaeT TakKe OLIEHKa CHUIIbI,
MPUIOKEHHOU K pyke.O1yiienne 6011 U TeMIEpaTyphl IPU ITUX MOBPEXKICHUSAX KOPBI COXPAHSIETCS.

[Ipy moOpa)keHWH BTOPUYHBIX OTJIEIOB IOCTICHTPAIBHOH KOPBl y OOJIBHBIX BO3HHUKAIOT
cBoeoOpaszHble sBieHUs «addepeHTHON ampakcuu». OHU TPOSBISAIOTCA B TOM, YTO OOJBHOW He
CIIOCOOCH BHITIOIHATH TOHKUE MU depeHImpoBaHHbIC NBIKEHUS. [Ipy MmopakeHNM aHaJIOTHYHBIX 30H
JeBoro (JOMHUHAHTHOTO) TONyIIApHUs C pPAcIpOCTpaHEHHMEM Ha HWKHHE OTaeibl (o0siacTh
MPEJICTABUTEIILCTBA JIMIA, TyO0 W $3bIKa) KWUHECTCTHYECKAs ampakCHs MOXET IPOSBIATHECS B
HapyIIeHUHU [JBWKEHUI peuyeBoro amnmapata (addepentHas wotopHas adasus). Hapymenus
MIPOSIBJISIIOTCS B HEBO3MOXKHOCTH HAWTH TOJIOKEHHE T'y0 W si3bIKa, HEOOXOIUMBIC ISl apTUKYJISIIUNA
COOTBETCTBYIOIIMX 3BYKOB. BONbHBIE CMEMIMBAIOT OMU3KHE apTHKYJIEMBbI, HAIPUMEP 3aMEHSIOT «O»
WIN «» Ha «M». [Ipyrumu cioBamu, OOJbHBIE CMEIIMBAIOT aKyCTUYECKH pPa3HbIe, HO OJIM3KHUE I10
apTUKYJSIUU OykBbl. [Ipy STUX MOpaXeHUSX KOPbI CTPaJaeT TakkKe U MUChMO. BONbHOW MOXKeT
BMECTO CJIOBA «XajaT» HaIlMCaTh «Xaaar» WiH «xaHar». CUUTAIOT, YTO TAaKUE CHUMIITOMBI SBIISIOTCS
pe3ynbTaToM HapylieHus ahPpepeHTHON OCHOBBI ABHKEHUS.

Bonpocsl
1. MopanbHOCTH COMAaTMYECKOW CHCTEMBl: MEXaHOpeLEeNus, TepMopeuenus, Oo0b,
MIPONPHOPELETIIUS.

2. CeHcopHble (BOCXOJSIINE) TyTH CITMHHOTO MO3Ta; Helpodu3noaornyeckas XapakTeprucTHKa.
3. NnHepBaius ToJI0BbI - CUCTEMA TPOMHUYHOTO HEPBA.

Jlureparypa

OcHnoswl cercopuoit pusnonoruun./Ilox pen. P. munara. M.: Mup, 1984.

HEAPO®U3MNOJIOINsI OBOHSTEJIbHON CUCTEMbI

OOOHATENbHYIO CHCTEMY UYeJNOBEKa MOXKHO pa3leNuTb Ha TpU OTAeNa: MnepudepudecKuit
(HeWpoanUTENNi, BBICTWIAIOIINKA BEPXHIOI KaMepy HOca), NPOMEXYTOUHBIH (OOOHATEIbHAs
JYKOBUIIAa M TIepeHee OOOHATENbHOE sIPO) M LEHTPalbHbIM (IaJIeOKOPKOBas, TallaMHuecKas,
TUINoTajJaMHueckas 1 HEOKOPKOBask POEKIINN ).
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Puc. 6.24. CxeMa CTPpOCHHA OGOHATENLHOTO TIMTENNA.
U0 — LCHTPATBHBIE OTPOCTKY OBOHATENLHBIX penerTopos; 6M — Galamb-
Han MeMbpaHa.

HocC 4enoBeka umeeT Tpu Kamepbl: HUKHIOIO, CPETHIOI M BepxXHIOI0. HIKHAS U cpeHss KaMmepsl
BBINOJIHSIOT, 110 CYTH CAaHUTapHYIO POJb, COTPEBAs W OUYUINAs BABIXaeMbId BO3AyX. CTEHKH BepXHEU
KaMepbl BBICTJIaHBl HeWposnureareM. OOOHATENbHBIM SMUTENUH, BBICTUIAIOLMN OOOHATENIBHYIO
o0nactb Hoca, uMmeeT ToimuHy 100-150 MKM M COIEp)KUT pelenTOpHbIE, a TaKXKe PACIIONIOKEHHbIE
MEXJy HUMHU ONOpHbIe KIeTKU (puc. 6.24). OH OKpalleH B XeNTbIi LBET BCIECACTBHE NMPUCYTCTBUS
NUTMEHTa B OINOPHBIX KJIETKax W perenrtopax. YOeauTelbHbIE J0Ka3aTeNbCTBA Y4YacTUS STOTO
OUTMEHTAa B pELENUUU 3alaxoB OTCYTCTBYIOT. KoianuecTBO OOOHATENBHBIX PELENTOpOB BeCbMa
BEJIMKO M B 3HAYUTENBHOW CTENEHU ONpEeAeNseTcs IUIOMAbI0, 3aHMMAeMON OOOHSATEIbHBIM
SMUTEINEM M IUIOTHOCTBHIO PELENTOpOB B HeM. BooOle B 3TOM OTHOIIEHMM YeNOBEK OTHOCHUTCA K
IUI0X0 OOOHSIOUIMM cyllecTBaM (MUKpocMmaTuk). Hampumep, y psiza )KUBOTHBIX — COOAKH, KPBICHI,

KOLIKHK U Ap.- 000HATENRHAS CHCTEMA 3HAYUTEIBLHO O0JIee pa3BUTa (MaKpOCMaTI/IKI/I).

i
II

CTHMyn

Puc. 6.25. BHOSIEKTPHYECKII NOTEHLMAN, 3ADETHCTPHPOBAHHBINA OT 0GONI-
TEMBKOTO SMHTEIHA JIATYIIKH,

{ — mosnTuBHEHI# noTeHuran; I1 - saeKTpoOdTATEMOTPAMMa; [T — peak-
UHA HA BLIKNIOMEHHE CTHMYAA.

OOonsTenbHas pelentopHas KiIeTKa HMeeT BepeTeHooOpasHyo ¢opmy. Ha moBepxHOCTH
pPELEenTOpPHOro CJIOSl OHa YTOJIIIAETCSI B BUJAE€ OOOHSTENbHOW OylaBbl, OT KOTOPOW OTXOISAT BOJOCKU
(unnun). Ha snexktpoHHBIX (QoTorpadusx BUAHO, YTO KaXKAbIH BOJIOCOK COJEPKHUT MHUKPOTPYOOUKH
(9+2). B coenuHUTETPHOTKAHHOM CJIO€ OOOHSTENBHOW BBICTHJIKM Yy HA3€MHBIX ITO3BOHOYHBIX
HaXOJATCS KOHIIEBBIE OTIENbl OOYMEHOBBIX JKelle3, CEKPeT KOTOPBIX IOKPBIBAET IOBEPXHOCTD
00oHsTEeNBbHOTO AnuTeNnus. LleHTpaabHble OTPOCTKH OOOHATENBHBIX PELENTOPOB MPEICTABISIOT OO0
HEMHEJTMHU3UPOBAHHBIE HEPBHBIE BOJIOKHA, KOTOPHIE Y MIEKOMMTAIOUINX COOMpAIOTCs B My4kH 1o 10-
15 BosokoH (obousTenpHbie HUTH-Tilea olfactoriae) u, mpoiins depe3 OTBEpCTHS pelIeTyaTol KOCTH,
HaINpaBJIAIOTCSA K O0OHATEIBHOM JTYKOBHIIE MO3Ta.

Momnekynbl 3amaxoBOTO BEMIECTBA KOHTAKTUPYIOT C OOOHSTENBHOW CIHM3UCTON O0O0O0JIOUKOM.
[IpeamonararoT, YTO MPUEMHUKOM 3aIaXOBBIX MOJIEKYI SIBISIOTCS MaKpOMOJIEKYJbl Oelka, KOTOpbIe
MEHSIOT CBOIO KOH(OpMAalMIO MpH MNPUCOECTMHEHUH K HHUM 3alaxoBbIX Mousiekynd. [lpu nelictBuu
Naxy4yux BEIIECTB Ha OOOHSATEIbHBIM SHUTEINH OT HEro PerucTpupyercs MHOTOKOMIIOHEHTHBIH
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AIIEKTPUUYECKHUH MOTEHIUAN. DIEKTPUUECKUE MPOLECChl B 00OHATENBHOM CIU3UCTON 000JI0YKE MOKHO
pa3feNiuTh Ha MeEIJICHHBbIE MOTEHIMAJBI, OTpa)karollue BO30YKIEHUE PELENnTOpHON MeMOpaHbl, U
OBICTPYIO (CIAMKOBYIO) aKTUBHOCTb, NPHUHAUIEKAILYI0 OJMHOYHBIM pELENTOpaM M HUX aKCOHaM.
MenneHHblidi CyMMapHbId IMOTEHIMAA BKJIOYAET TpPU KOMIIOHEHTA: TO3WTUBHBIA MOTEHIMA,
OTPHILIATENIbHBIA TMOTEHIMAI Ha BKJIIOYEHHE (ero Has3bIBalOT 3jeKkTpoodTambmorpammonr, J0IN) u
OTPHUIIATEIIbHBIN TOTCHIMA Ha BBIKIIOYEeHHE (pUC. 6.25). BONBIIMHCTBO HMCCIEIOBATEICH CUMTAIOT,
yro DOI sBIIsIeTCSI reHePaTOPHBIM MOTEHIIAJIOM OOOHSATENIBHBIX PEIETITOPOB.

Puc. 6.26. Cxema cnoes oOOHATENBHOH JYKOBHLBL,
1 — gnySouxm; 2 — MydKoBas KneTxka; 3 — MHTpanbHad Kierka; 4 —
sepHuetan knetka; -1V — cron o0OHATENTBHOR TYKOBHIIBL.

Cmpoenue u pynkyusa ooonamenvHnou aykoeuysl. B napHoit 000HATENLHON JIyKOBHULIE YeJIOBEKa
pPa3IUyYaoT IIECTh CIOEB, KOTOPHIE PACIIONAralOTCsl KOHLEHTPUUYECKH, CUUTAs OT MOBEPXHOCTU (pHC.
6.26):

I cnoit BonokHa - oOoHsTENbHOrO HepBa; Il cioi - cioll KiIyOO4KOB, MPEACTABIAIOMUX COOOM
cepuueckue odpazoBanus nuamerpoM 100-200 MKM, B KOTOPBIX TPOUCXOUT MEPBOE CUHANITUYECKOE
NEPEKIIIOUEHNE BOJIOKOH OOOHSTENILHOTO HEpBa Ha HEMpOHBI 00OHATENbHOM jdykoBuubl; I cnoit -
HapyKHbIM CETEBUJHBIN, COACpXAIUMK IyYKOBBIE KJIETKH; ACHIPUT TAaKOM KIETKU, KaK IpaBuio,
BCTYIMAET B KOHTAKT C HECKOJIbKUMH KilyOoukamu; IV cioii - BHyTpeHHUN CeTeBUIHBIN, coaepKalui
camble OOJIbIINE KJIETKM OOOHSATENbHOM JYKOBHUIIBI - MUTpPAJbHbIE KIETKH. DTO KpPYNHbIE HEHPOHBI
(mtnametp combl He MeHee 30 MKM) C XOpOUIO Pa3BUTHIM AaNUKaJIbHBIM JEHIAPUTOM OOJBIIOTO
JMaMeTpa, KOTOPBIM CBSA3aH TOJBKO C OJHUM KIYOOUKOM. AKCOHBI MUTPAIbHBIX KJIETOK 00pazyroT
Jamepanvhblli 0OOHAMENbHbI MPaKm, B COCTaB KOTOPOTO BXOJAT TAK)KE aKCOHBI ITyYKOBBIX KJIETOK.

1 MB
05¢c

Puc. 6.27. MemteHHas BOMHA M PUTMHYECKHE KONEGAHUA, 3aDETHCTPHPOBAH -
HEIE B OBOHATEREHOW NYKOBHILE KPOMKKA [IPH BAYBAHHH BO3AYX4,

B npenenax oOOHATENbHON JIYKOBHIIBI aKCOHBI MUTPAJIBHBIX KJIETOK OTAAIOT MHOTOYHCJIEHHbBIE
KoJIIaTepain, 0Opa3yonue CHHAITHYECKUE KOHTAKThI B PA3JIMUHBIX CIIOSIX OOOHSTEIbHOM JTyKOBUIIBL;
V (BHyTpeHHH#l cereBUAHbIN) U VI (3epHHUCTBIN) ciaou yacTo OOBEAMHSIIOT B OJWH CJIOH. 311eCh
coJiep)Karcsl Tena KiIeToK-3epeH. CIloil KJIETOK-36pe€H HENOCPEACTBEHHO IEPEXOJUT B KIIETOYHbBIE
Macchl TaK Ha3bIBAEMOI'O IEPEIHEro OOOHATENBHOIO fA]pa, KOTOPOE OTHOCAT K OOOHSTEIbHBIM
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neHTpam 3-ro mopsiika. B oTBer Ha ajekBaTHOE pa3apakeHHe B OOOHSATENBHOH JYKOBHIIE
PETUCTPUPYETCS MEAJICHHBIN JUINTENbHBIN MOTEHIMAJ, HA BOCXOAIIEM (DPOHTE U BEPIIMHE KOTOPOTO
PETUCTPUPYIOTCS BBbI3BaHHbIE BOJHBI (pHc. 6.27). OHM BO3HHMKAIOT B OOOHSATEIHHON JYKOBHUIE BCEX
MO3BOHOYHBIX )KMBOTHBIX, HO 4aCTOTa MX pa3inuyHa. Poib 3TOro heHOMEHa B pacro3HaBaHUM 3aIaxOB
HE sCHA, HO CYHMTAIOT, YTO PHUTM OJJIEKTPHUYECKUX KoyieOaHui QopmupyeTcst 3a Ccyer
HOCTCUHANITUYECKUX MTOTEHIHAJIOB B JTYKOBHIIE.

Cmpykmypa u Qynkuyusa uyenmpaipbHo2o omoena O000HAMENbHO20 aHanuzamopa. BoiokHa
JaTepaJbHOr0 OOOHATEIBHOIO TPAaKTa OKAHYMBAIOTCA B PA3JIMYHBIX OTAENIaX IEpeJHEro Mosra: B
nepeaHeM OOOHSTENBFHOM sIIpe, JaTepalIbHOW YacTH OOOHATENBHOTO OYropka, mpenupudop-MHON U
HNepUaMHUIIAISIPHON 00JacTAX KOphI, @ TaKKe B NpHJIErarmouied K Hel KOPTUKO-MEIUalIbHOW YacTh
MUH/IQJIEBUTHOTO KOMIUIEKCA, BKIIIOYAsl SO JaTepaIbHOr0 OOOHSTEIBHOTO TPAaKTa, B KOTOPOE, Kak
MOJIararoT, MPUXOAT TAKXKE BOJIOKHA M3 J100ABOYHOW OOOHSATEIHHOHM JYKOBUIIBI (puc. 6.28). Cs3u
OOOHATENBHOM JYKOBHIIBI C THIIIIOKAMIIOM, SHTOPUHAIBHOM 007acThi0 MHPUPOPMHONW KOpPHI M
JPYTUMH OTJellaMU OOOHSTEIBHOIO MO3ra Y MIEKONUTAIOIINX OCYILECTBISAIOTCS 4Yepe3 OIHO WM
HECKOJIBKO TepektoueHnid. OT nepBUYHON OOOHATENFHOW KOPHI HEPBHBIE BOJOKHA HANPABISIOTCS K
MEIMOBEHTPAIBHOMY SJpy TajaMmyca, K KOTOPOMY HMEETCs TaKkKe MpSAMOM BXOJ OT BKYCOBOH
cucteMbl. BoJOKHa MEAMOBEHTPAIBHOIO spa Tajamyca, B CBOI O4YEpE/lb, HAINPABISIOTCS K
(GpoHTaIBHON 00JIACTH HOBOM KOPBI, KOTOpask pacCMaTpUBACTCSA KAaK BBICIIMNA MHTEIPATHUBHBIN LIEHTP
00OHATENBbHONM cHucTeMbl. BomokHa oT mpenupudopMHON KOpBl U OOOHATENBHOTO OYyropka HIyT B
KayJaJIbHOM HalpaBJIEHUU, BXOZs B COCTaB MEIUAIbHOIO Iydyka mnepeaHero mosra. OKOHUYaHMS
BOJIOKOH 3TOr0 IIydyka OOHapyXHBAalOTCS B JIATEPAJIbHOM IIPEONTHUECKOM SApe, B JIaTepajbHOU
obyiacTd rHMoTajgamyca, HepuHHOYHAUOYIApHOM siape u jaBoiiHOM simpe (nucleus ambiguus)
rumnoTanamyca. M3 onucanust 3TuX CBsI3€il CTAHOBHUTCS TOHATHOW TECHAst CBSI3b OOOHSHUS C MUIIEBBIM
U TIOJIOBBIM MOBEJCHMEM MIIEKONMUTaoUMX. Ha OCHOBaHMM HEKOTOPBIX MCHUXO(U3NOIOTHUYECKUX
HAOJIIOJICHUIT BOCHPUSITHUS 3allaxOB YEJOBEKOM BBIAEISAIOT 7 MEPBUYHBIX 3allaxoB: MYCKYCHBIH,

Puc. 6.28. CxeMa obOHATENBHON CHCTEMEl MISKOTTMTAKOIIIETO.

I — snpo ofoHATeNbHOrO TpakTa; 2, 3, 4, 5 - AOpa MUHAATHHEL 6 —
narepanbHe OGOHATENBHEIA TPAKT; 7 — MERHANBHEIA IMyYOX nepeaHero
Mo3Ta; § — npenupudopMHas Kopa; 9 — nepeaHan ofnacTs MMHIANHMHEL,
10 — nepumHHZATeBMIHag Kopa; 11 — oBoHATeNbHad Aykommua; 12 —
noGapoyHan o60HATELHAA TyKOBHUA; 13 — nepedHee ofoHATENLHOE AAPO;
14 ~ mepenHAd KOMHCCYPA.
Bomnpocsl
1.Ctpoenne mepudepruueckoro otTaena OOOHITENLHOTO aHanu3aropa (CTpoeHHe Hoca,
OOOHSTENbHBIN SUTENNH, OOOHSTEIbHAS JTYKOBUIIA).
2.0nektpodusnonorndeckue (EHOMEHBI, KOTOpble HAONIOMAOT MpHU JACWCTBUM 3allaxoB Ha
00OHATETHHYIO CITM3UCTYIO 000JI0UKY U OOOHSATEIHHYIO JTYKOBHILY.

3. HYTI/I H OCHTPLI OOOHSTEILHOI CHCTEMBI MIJICKOIIMTAIOIIMX.
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Jlureparypa
OcnoBsl cercopHoit ¢usznonoruu/Ilon pen. P. Imunara. M.: Mup, 1984.

HEAPO®U3MNOJIOUS] BKYCA

OyHKIMOHAIBHAS POJIb BKYCOBOM CHCTEMbl Y TIO3BOHOYHBIX JKHBOTHBIX pa3HBIX BHJIOB
HEOJIMHAKOBA. Y HA3eMHBIX KMBOTHBIX BKYCOBAasl PEIICTIIIUS CBSI3aHA C OLICHKOH KadyecTBa MUIIH WIIH
OTBEpPracMbIX BEIIECTB, TOTJa Kak y pPhI0 BKYC HWrpacT poOJb JUCTAHTHOW DPELENIUU U HapsSAy C
O0OOHSIHMEM O0ECIeYrBAET MPOCTPAHCTBEHHYIO OPHEHTAIMI0. DTO CBS3aHO C TEM, YTO BKYCOBBIE
MOYKH Yy pbI0 OOHAPYKUBAIOTCS 3a TpeIesiaMd POTOBOM IMOJIOCTH M HAXOJIATCSA Ha Tybax, jkabpax,
IUIABHUKAX, TOJIOBE, TYJIOBHUINE. BKycoBas 4YyBCTBHTEIBHOCTh WrpaeT OOJBIIYIO pOJb B
(GOpMUPOBAaHUM TIOBEICHUS HA3EeMHBIX MIJICKOMUTAOIINUX. brarogaps 3TOH YyBCTBUTEIHHOCTH
JKMBOTHBIC BBIOMPAIOT aJIcKBaTHBIC THIIEBbIe BemecTBa. OgHaKO OOBIYHO OIIyIICHHE BKYyca
COMPOBOXKAACTCA TAKTHIBHBIMH M TEMIICPATYPHBIMU XapaKTEPUCTHKAMH THIIH, HAXOISAIICHCS B
pPOTOBOHM TOJIOCTH, a Takxke ee 3amaxoM. CodeTaHHe BCEX 3THUX pa3[paXCHUH CO3/aeT ONIYIICHHE
BKYCa M aJICKBAaTHYIO PEAKIUIO )KHBOTHOTO HA MHUIIEBOE BEIIECTBO.

BkycoBass peueniusi y 4eloBeKa OCYIIECTBIISICTCS BKYCOBBIMH JIYKOBHUIIAMH SI3bIKA, KOTOPBIE
BCTPOCHBI B 00Jiee KPYIHBIE CTPYKTYPBI - COCOYKH. B KaKIOM COCOYKE HAXOAMTCS MO HECKOIBKY
BKYCOBBIX JIYKOBHII. VIMEIOTCS CIeIyronue pa3sHOBUIHOCTH BKYCOBBIX COCOYKOB: HA KOHYHMKE U IO
OoKaMm s13bIKa - TPUOOBUIHEIC, IO OOKAM - JIUCTOBHJIHBIC, @ Y OCHOBAHHUS SI3BIKA - KEJIOOOBATHIC (pHC.
6.29). KieTkn BKYCOBBIX JIYKOBHWII IPOXOJIAT MEPICHAUKYJIIPHO Yepe3 BCIO TOJILY DIHTEIHS,
nocturasi 0a3abHBIMH KOHIIAMHA MEMOpaHBI, a B allMKAJIBHON YacTH OHU O00pa3ylOT BKYCOBOH KaHAJI,
COCJIMHEHHBI C POTOBOM TMOJIOCTHIO Yepe3 BKYCOBYIO mopy. BkycoBas nmykosunia cocrout u3 30-80
VIUTOIIEHHBIX, BRITSHYTBIX BEPETEHOOOPA3HBIX KJICTOK, TECHO MPHJICTAOIINX JAPYT K APYTY HAMO00ue
nonek anenbcuHa. ToHkue addepeHTHbIe BONOKHA (2/3 BOJIOKOH HE MUEIMHH3MPOBAHBI) 00pa3yroT
CHUHANTHYECKHE KOHTAKTHI Ha CpeHel M 0a3albHOW YacTsAX 3TUX KIIeTOK. Eciu mepepe3ars BOJIOKHA,
WHHEPBUPYIOIIHUE BKYCOBYIO JIYKOBHILY, TO TMOCJCIHHE IOJHOCTBIO JEreHepupyroT. Perenepanus
HEepBa BEJIET K BOCCTAHOBJICHUIO JTYKOBHIIBI.

[poiins yepe3 BKyCOBYIO MOPY, MOJIEKYJIbl BEIIECTBA MOMAJAI0T HA BEPXYIIKH BKYCOBBIX KJIETOK,
HA aNUKaJbHOW IMOBEPXHOCTH KOTOPHIX MMEIOTCSI MHKPOBOPCHHKH. B pe3ynbTaTe B3aWMOJCHCTBHS
BKYCOBBIX MOJICKYJ C MEMOpaHOH KJIETOK B IOCIICAHUX BO3HHUKAET IeHEPaTOPHBIN MOTCHIIHMAN, a B
COOTBETCTBYIOIINX aQPEPEHTHBIX BOJIOKHAX - UMITYJIBCHBIA Pa3psiI.

B

Bxycobnte
A MOYKH
7
1
8
2
| CeposHbie
Kenesst
Bxycosrte
4 [ mouKH
9

Pue. 6.29. S3bIk yenoBeka (cxeMa).

A — KayecTBa BKYca, BOCIIDMHAMASMBIE PAVIHYHBIME Y9acTKaMH A3BKa:
1 — ropbKHil; 2 — KO, 3 — cofeHni; 4 — cragkuit; b — HHHepBaUWA
A3RKA; 5 —A3BIKOTROTATENbHLIE HepB; 6 — Gapabanuan cTpyHa; B — THNB
COCOYKOB payTHuHBIX ofnacTeii a3mka: 7 — xemoboparele; 8 — NiscToBHAO-
fiHe; 9 — PHGOBHAHBIE.

YV MJIEKONUTAONX, BKIKOYAs YEJIOBEKA, IEPBUYHBIA LIEHTP BKYCAa HaXOAUTCA B SIAPE OJUHOYHOIO
(comuTapHOr0) TYTH, KOTOPBIM WHHEPBUPYETCS WIICHJIATEPATHHBIMH  BOJIOKHAMH  JIUIIEBOTO,
S3BIKOTJIOTOYHOTO M OJIYy>KJAIONIETO HEPBOB, MO KOTOPBIM IEpeaaeTcss Bo30YXKIIEHHE OT BKYCOBBIX
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peuenTopoB. SApo OAWHOYHOTO IMYTH HAXOAWUTCS B MPOAOJITOBATOM MO3Te. BOJBIIMHCTBO BOJIOKOH
JIMIIEBOTO HEPBA OKAHYMBAIOTCSA B POCTPAIbHOM YaCTH, BOJIOKHA SI3BIKOIJIOTOYHOTO - B CPEJIHEH 4acTH,
OJTy)KIAI0IIEero - B CpeHeN M KaylalbHOHM YacTAX Aapa. Y MIEKONUTAIOMUX AP0 OJAWHOYHOTO MyTH
XOpOULIO MPOCIEKNUBAETCSI HA BCEM NPOTSKEHUM IPOOJITrOBATOr0 MO3ra B JOPCAJIBHOM €ro 4acTu.
Knerounoe crpoeHue 3TOro siipa HANOMHHAET CTPOCHME >KENaTMHO3HOH cyOcranuuu (Ponanna)
CIMHHOT'O MO3ra.

BkycoBble TyKOBHIIBI IEPEAHUX JABYX TPETEH sI3bIKa HHHEPBUPYIOTCS s3bI9HBIM HepBoM (N. lingula)
u OapabanHo#t ctpyHoit (chorda tympani). bapabannas crpyHa mpeacTaBiseT co00il aKCOHBI KJIETOK,
Tella KOTOPBIX HaxomsATcs B KosieHuaToMm y3iie (ganglion geniculi). IleHTpaibHBIIi OTPOCTOK 3THX
KJIeToK (HepB BpucGepra) 3akaHumBaeTcsi B MepelHedl wacTu sapa ofguHoyHoro mytu. Ilo
addepeHTHBIM BOJIOKHAM SI3bIYHOTO HepBa M OapabaHHOW CTPYHBI IPOBOAUTCS MHPOpPMALUs O BKYCe,
a TaKKe MMIyJbCallUs OT TEMIIEPAaTypHbIX, TAKTUJIBHBIX M OOJIEBBIX PELENTOPOB NEpeAHel TpeTu
s3pika. OT 3aqHell TpeTH s3blKa, TBEPAOTO Heba M MUHIAIMH MH(pOpMAaLUs O BKyce Mepenaercs Io
BOJIOKHAM SI3bIKOIVIOTOYHOTO HepBa. Kpome TOro, BKyCOBbIE JIYKOBHIBI INIOTKM HHHEPBUPYIOTCS
BOJIOKHAMU OJTY>KJIaOIEro HepBa (BEpXHETOPTAHHBIN HepB). BkycoBbie ad(hepeHTHBIE BOJIOKHA Jaliee
IOCTYNAIOT B CTBOJ MO3ra M 3aKaHYMBAIOTCS Ha HEHpOHaX NepeAHed 4acTH sapa OJMHOYHOIO IyTH
IPOJIOJITOBATOTO MO3Ta. BKyCOWyBCTBHTENbHAS CIM3HCTash 00OJOYKA POTOBOW MOJOCTH M TJIOTKH
IpOeLUpPYeTCs B PO OJAUHOYHOIO IIyTH COMATOTOIIMUYECKH.

OT HEWpOHOB sApa OMMHOYHOTO MYTH OJIHA YaCTh BOJIOKOH 2-TO MOPS/AKA HANPABIISETCS B COCTABE
MEMaNbHOIO My4yKa K AyrooOpa3HOMY sipy Tajamyca, a Apyras - K HeHpoHaM J0pCalbHOM 4acTH
MocTa (mapabdpaxuaabHoe SAp0). AKCOHBI TATAMHUYECKHUX HEHPOHOB 00pa3yloT KOPKOBYIO MPOEKIIUIO
BKYCOBOI'0 aHanu3aropa. TouHas JoKalu3alus KOPKOBOI'O IIEHTpa BKyca Y Ue€lIOBeKa He H3BECTHa,
XOTS MPEIOJaralT, YTO OH TECHO NMPHJIEraeT K KOPKOBOW MPOEKIUH POTOBOH mojoctH. CUMTaroT,
YTO TaJaMOKOPTUKalbHas CHUCTeMa OOECIeYMBaeT BKYCOBOE pa3JIMUEHHE, TOrjJa Kak CBS3U C
TUMOUYECKUMHU  CTPYKTypaMH  OO0€CIeUYMBalOT MOTHBAI[MOHHBIE XapAaKTEPUCTUKH  MHUIIEBOTO
HOBEJICHMUS.

OneKTpoPHU3NONIOTHIECKHE HCCIEAOBAaHUS MOCIETHUX JIeT T[OKa3alW, 4YTO, MO-BHINMOMY,
OCHOBHas MH(poOpMaIMsl 0 BKyce NepeaaeTcs Mo BOJIOKHaM 0apaOGaHHOM CTPYHBI M SI3BIKOIJIOTOYHOTO
HepBa. [1o maHHBIM 3THX HCClEeAOBaHUMN, MPAKTUYECKU BCE BOJIOKHA OapaOaHHOW CTPYHBI U HEHPOHBI
A7pa OJUHOYHOIO IMYTH HPOJOJIFOBATOrO MO3Ta PEarupyroT MOBBIIIEHHMEM YaCTOThl MMIYJIbCHOTO
paspsizia Ha HECKOJIBKO BKYCOBBIX MOJAIBHOCTEH, T. €. SBJIAIOTCS MYJIbTUMOIAIbHBIMU. 3HAUATEIIbHAS
4acTh HEHPOHOB MPOAOJIIOBATOIO MO3ra pearupyer He TOJBKO Ha BKYCOBbIE€ MOJAJIbHOCTH, HO M Ha
TEMIIepaTypHbIC W TAKTHIBHBIE PAa3ApaKUTENH. TaKkylo e MHUPOKYIO MOJIUMOTATEHOCTE OOHAPYKHITH
y TallaMU4YeCKMX HEHPOHOB BKYCOBOI'O aHaJM3aTopa. BbickazaHO MPenoioKeHHne, 4To XapaKTepuCcTUKa
BKYCOBBIX pa3JIpakKUTeJIel MPEICTAaBICHAa OTHOCUTEIBHOW BEIMYMHON aKTUBHOCTH MHOTHX HEHPOHOB.
Kaxxaplii BKyCOBOM pa3ipakUTeNNb aKTUBUPYET HEMPOHBI COOTBETCTBYIOIIEH HEUPOHHOM NOIYJISALIUU B
pasHOW CTeNeHW, NpUYeM «penbed» 3TOM aKTUBHOCTH XapaKTepeH ISl KaXKAOro BKyca. ITO
cBO€0Opa3HbIM KOJ| BKYCOBOTO KayecTBa: KOJMPOBAHHE MPOMCXOJUT KaK HOMEpPOM KaHaja, Tak U
OTHOCHUTEJIGHOW AaKTHBHOCTBIO B COOTBETCTBYIONIMX KaHalaxX. OTOT MPHHIHUI, I10-BUIHNMOMY,
colOuro1aeTes A1 BceX YpoBHeEH nepepaboTku MH(pOpMAIMK O BKYCE.

Bomnpocsl

1. Ctpoenue nepudeprudeckoil 4acTu BKyCOBOTO aHAJIU3ATOPA.

2. ITytu 1 ueHTpsl IpoBeieHUs MH(OPMAIMK O BKYCE B TOJIOBHOM MO3TI'€ YeJIOBeKa.
Jlureparypa

OcHoBsl cercoproit puznonorun/Ilon pen. P. llmuara. M.: Mup, 1984

I'nmaBa 7
BbICLLUUE ®YHKLUU HEPBHOW CUCTEMbI

OOuienpu3HaHo, YTO HEpBHAas BBICIIAS JESATEIHHOCTh YENOBEKAa M JKUBOTHBIX 00ECIeUHBACTCS
LEJIBIM KOMIUIEKCOM COBMECTHO PAaOOTAIOIIMX MO3TOBBIX CTPYKTYp, KaK[ash M3 KOTOPBIX BHOCHUT B
3TOT MpollecC CBOW crenuduueckuii BKIaA. DTO O03HAYaeT, YTO HEpBHAs BhICHIAs JIEATEIBHOCTH B
LEJIOM MOXXET HapylmaThCsi MPH MOpPaKeHHWH OOJIbLIOr0 YHKCia MO3TOBBIX CTPYKTYp. Jloctarouno
YCIOBHO MOJKHO BBIZICIUTh TPU OCHOBHBIX OJIOKa MO3ra, y4yacTHe KOTOPBIX HEOO0XOAUMO st
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OCYIIIECTBIICHUS JIFOOOTO BUAA ICUXUUECKOH aesrenbHocTH [Jlypus A. P., 1973]:

* OJIOK, 00ECTICUMBAIOIINN PETYIISIMIO TOHYCA TOJIOBHOTO MO3Ta;

*OIIOK MoJTydeHHsI, TepepadOTKU U XpaHeHHs HHPOPMAIINH;

* OJIOK IPOrpaMMUPOBAHUS, PETYIISIUN U KOHTPOJIS ICUXUYECKON AESITETbHOCTH.

Kaxnplif 13 3THX OJIOKOB MMEET MEPApXUUECKOEe CTPOCHUE C BEPXHUM ATAXKOM B KOpe OONBIIMX
nonymapuif. CopepkarenbHoe onucaHue OJOKOB B DKCIEPHUMEHTaX Ha >KUBOTHBIX OBLIO CHIEJIaHO B
COOTBETCTBYIOILIUX pa3jienax yuyeOHHKa.

brok TOHyca roioBHOro Mo3ra MOCTPOEH MO HNPHUHIMUIY «HECHelu(pUUIecKoi» HEHMPOHHON CETH,
KOTOpasi OCYIIECTBIISICT CBOIO (YHKIHIO MYTEM TIPaayalbHOTO HW3MEHEHHS (PYHKIIMOHAIBHOTO
COCTOSIHUSI TOJIOBHOT'O MO3Tra MU HE MMEET HEMOCPEACTBEHHOTO OTHOIICHUS K MPUEMY U MepepadoTKe
nocrynatomed uHpopmaunu. OTHUM U3 BBIIAIOMIMXCS JIOCTH)KEHUH B 3ToW o0nactéd  ObLIO
YCTaHOBJIEHHE TOrO (PaKTa, 4YTO TOHYC KOPBHI OOJBIIMX MOIYIIApHil MO3ra 00eCIeunBaeTCs anmnapaToM
HE CaMOM KOpbl, a CTPYKTypaMH MO3TOBOIO CTBOJAa M IOJAKOPKOBBIMM OTxAenamMu Mosra. [Ipu 3tom
MIOJIKOPKOBBIE CTPYKTYPbI HE TOJIBKO TOHU3UPYIOT KOPY, HO U CaMHU HCIBITBIBAIOT €€ PErylIHpyrolee
BIMSHAE. OJTH amnmapaTbl TOJOBHOTO MO3ra 3aHMMAlOT B OCHOBHOM 00JaCThb MO3TOBOTO CTBOJIA,
MIPOMEKYTOUHOTO MO3Ta U MeIMaIbHYIO MOBEPXHOCTh OOJIBIIMX MOTymapuid (TogpoOHee CM. BBILIE).

Bropoii ¢yHKuMOHANBHBIN OOK oOecreynBaeT MpueM, NepepadoTKy W XpaHeHHe HWH(pOpMaINy,
MOCTYIAOIIEH B FOJIOBHOM MO3T 110 COOTBETCTBYIOIIUM CEHCOPHBIM KaHajiaMm. HellpoHHbIE ceTH 3TOro
Os0ka paboOTarOT HE MO NPUHIUITY «TPagyalbHOCTH», a OCYHIECTBISIOT MPOBEIEHHE M 00pabOTKy
CTPOro crnenu(PUUHBIX CUTHAJIOB. JTa CHeUU(PUUHOCTh HAUMHACTCS YK€ Ha Mepudepur CEHCOPHBIX
CHCTEM: JICTEKTOpaMH CTeUU(UIECKUX IHEPTUH SBISIOTCS PElenTOphl. I pyruMu coBaMu, 3TOT OJI0K
TOJIOBHOT'O MO3ra 00JIajaeT BBICOKOW MOAalbHOI crnenuduuHocThio. Ero ocHOBY B KOpe OONBIIHMX
MOJIyLIAPUI COCTaBJISIIOT MEPBUYHbBIC, BTOPUYHBIE U TPETHUUHBIE KOPKOBBIE 30HBI, PACIOJIOKEHHBIE B
PETPOLICHTPANBHBIX Y4acTKaX KOPbI OOJBIINX MONyIIapHil (MIMeeTcss B BUAY MO3T IIPUMAaTOB, BKIIOYAs
yesioBeka). [lepBuuHble 30HBI 3TUX OOJIacTEN KOpBI XapaKTepU3yroTcs pa3BuTHeM [V ciosi KoOpbl.
Hanpumep, B mnepBuYHOM 3puTeNbHOM KopkoBoMm mone VI (mone 17, mo Bpoamany) |Vcnoi
JOMoMHUTEIbHO AuddepernupoBan Ha Tpu noaciuost: 1Va, Vb, IVc. g BTOpUYHBIX U TPETHUHBIX
KOPKOBBIX 30H XapaKTepHO TO, 4To Bedyuiee mecto 3aHumaror ciou Il u III. Bropoit 6mokx mmeer
UEepaAPXUUECKOE CTPOEHHUE, YTO COOTBETCTBYET U IOCIEIOBATEIBHOCTU B MepepadoTke MH(OpMaLUu.
Haubonee mnoaHO mNpUHIUO HEPAPXUYHOCTH H3YyYEH HA MpPHUMEpE 3pUTEIBHOrO aHajau3aTopa
(mompoOHuee cm. riaBy 6, «Heipodusnonorus 3purenbHON CUCTEMBI»). BMecTe ¢ TeM He BBI3BIBAET
COMHEHMH,  4YTO  MPUHUUI  HUEPAPXUYHOCTH  HEHPOAHATOMUYECKOM  KOHCTPYKUMH U
MOCJIE0BATENBHOCTH 00pabOTKN HHPOPMALIK COOTI0IAETCS TAK)KE U B IPYTUX aHaIM3aTOpax.

IloBeneHne >KMBOTHBIX M II03HABAaTENbHAs JEATEIBHOCTb YEJIOBEKAa HHUKOTJa HE IPOTEKAOT
M30JIMPOBAHHO B MpEJeNax TOJbKO OJHON MonaibHOCTH. JIroboe mperiMeTHOe BOCIPHUSTHE SIBISETCS
pE3yJIbTaTOM TMOJIMMOJAIBHON JESATEIBHOCTH. OJTa JEATENbHOCTh B JIETCTBE HMEET y YEIOBEKa
pa3BEepHYTHII XapaKTep U JIMIIb Yy B3POCIBIX CTAHOBUTCA CBEPHYTOH (aBTOMATH3MPOBAHHOM). ITO
MOYKHO TNPOCJIEIUTh Ha MPUMEpPEe CTAHOBJIEHUS MUCbMA: PEOCHOK YYUTCS NMHCATh (TOYHEE PHCOBATh)
OTJIeIbHBIE 3JIEMEHThl OYKB, M 3HAUUTENbHO IO3KE MHUCHMO MPHOOPETAaeT XapaKTep aBTOMaTH3Ma.
[TosToMy mo3HaBaTenbHasE JEATEIBHOCTh ONMPAETCS Ha COBMECTHYIO palOTy ILEJIOH CHUCTEMBI
Pa3IUYHBIX 30H KOpBI TOJIOBHOTO Mo3ra. Mepapxuueckuii npunyun (pyHKIMOHAJIBHON OpraHu3aluu
TOJIOBHOT'O MO3ra 4Ype3BblYaiiHO BaxkeH. He BbI3bIBAET COMHEHHUH, YTO y4aCTHE BBICHIMX KOPKOBBIX 30H
(BTOPUYHBIX, TPETHYHBIX W AaCCOIMATHBHBIX), HANPUMEpP MO3ra 4YeJIOBEKa, HEOOXOAMMO JUIs
YCIIEHIHOTO CUHTE3a NepBUYHOM MH(OpMaIK U Nepexoia K YpOBHIO CUMBOJIMUYECKUX MPOLIECCOB, JUIS
ONEpUPOBAHUS CO 3HAUEHUSMHU CJIOB, CIOXKHBIMU I'PAMMATUYECKUMU U JIOTHYECKUMHU KOHCTPYKIMSIMU
u T.0. JpyrumMu cioBamH, BBICIIHE 3TaKH OOJNBLIMX MOJYHIAPHM MpeAcTaBIE€Hbl aCCOLUATHBHBIMU
MOJIIMU KOpBI: ()POHTATbHBIMU, TEMEHHBIMU M BUCOYHBIMU. OHM HEOOXOIUMBI JUISl MpEeBpaLIeHUs
HarJsJHOTO BOCIPHUATHS B OTBJICUEHHOE MBIIUIEHUE, BCErJa OIOCPENOBAHHOE BHYTPEHHUMHU
cxemaMu. [l ycmemHoro OCyIIeCTBIEHHUS 3TUX OIepaluil HeoOXOIMMO COXpaHEHHE B IMaMATH
OpPraHU30BaHHOI'O OIIbITA.

Bepxnue sTaxku uepapxuu - acCOIMATUBHbBIE MOJS KOPbI - HOCAT HAIMOJAIBHBIM XapakTep. ITOT
npuHIUn 60Ul copmynupoBad A. P. Jlypus xak npuHmmMn yowiearowei cneyuguyrnocmu. Taxum
o0pa3oM, 3aKOH YyObIBaromied crnenupuIHOCTH SBISETCS Kak Obl JApPYrol CTOPOHOM NpUHIUIA
MEPAPXUYHOCTH B OPraHM3allUd KOPKOBBIX 30H CEHCOPHBIX CUCTEM. TpeTwil 3aKOH OpraHHu3alyu
BTOpPOTo OJIOKa-3aKOH  npocpeccugnol numepanusayuu @yuxyui. Hanbonee sijpko oH MposBIseTCS B
KOPKOBOM OpraHu3alMi pedyeBOi (YHKIMM 4YeOBeKa. YCTAHOBJIEHO, YTO C BO3HUKHOBEHHEM
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MIPABOPYKOCTH (MOXKHO MPEIIOIOKHUTh, YTO ATO OTHOCHUTCS K paHHEH NCTOPUU YEIIOBEYECTBA), a 3aTEM
W CBSI3aHHOHW C HEW pedyr BO3HMKAET M3BECTHAs jarepanu3anus GyHKIHA, KOTopas TOJBKO B claboun
(dopme MposIBISETCS Y )KUBOTHBIX, HO y YeJIOBEKa CTAHOBUTCS BAKHBIM MPUHLIUIIOM (DYHKIIMOHAIEHON
OpraHH3aIiy roJIOBHOTO MO3Ta.

Tpetnii 6510k-070K MPOrPaMMHUPOBAHUS, PETYJSAIUH U KOHTPOJIS CIOXKHBIX (POPM JEATEIBHOCTH
yesioBeka. UeloBeK U BBICIIME KUBOTHBIE HE TOJIBKO MACCUBHO PEarupyrOT Ha BHEIIHUE CUTHAJIbI, HO
OHHU (HOPMUPYIOT IIJIAHBI U IPOTPAMMBI CBOMX JICHCTBUM, PETYIUPYIOT CBOE TIOBEACHUE, IPUBO/IS €TO B
COOTBETCTBHE C OTUMHU IUIaHAMH U MporpaMMaMu. HakoHel, uYeloBeK KOHTPOJIUPYET CBOIO
CO3HATENBHYIO JIEATENBHOCTh, ciauyas 3(PQeKkT cBOMX ACHCTBHIA C HCXOJHBIMH HAMEPEHUSMH H
KOPPUTHPYsI AOMYILEHHbIE OMIMOKU. ANNaparbl TPEThero (PYHKIIMOHAIBHOIO OJOKa PACIOIOKEHbI B
nepegHuX (aHTEPOICHTPAIBHBIX) OT/AeNax OOJIBIINX MOoJymapuid. BeIXogoM 3TOro O10Ka SIBISFOTCS
HUCXOJSIINE CUCTEMbl JBUTATEIBLHOTO KOHTpoJs. IlupaMuaHas cucrema OBUTATEIBLHOTO KOHTPOJIS,
O6€CHC‘-II/IB3,IOH_Ia$I YOpaBJICHUC TOYHBIMU JIBUKCHHUAMHU, HC MOXKET pa6OTaTB HU30JIMPOBAHHO H
HY)XJaeTcs B TOHHYECKOM IUIaCTUYECKOM (oHE, OOecreuynBaeMOM HKCTpANUpPaMUIHON CHCTEMOM
JIBUTATEIBLHOTO KOHTPOJISI, OCHOBY KOTOPOTO COCTABJISIOT CTPUATYM U CTPYKTYpPhI MO3TOBOTO CTBOJA
(mogpobnee cm. Bbime). CoBeplIIEHHO OYEBUIHO, YTO MOJArOTOBKA IMPOTpamMM JIBUTATEIHLHOTO
KOHTPOJISI IPOMCXOIUT Ha 0oJiee BBICOKMX YPOBHSIX KOPKOBOW MEPApPXUH (JIOTIOIHUTEIEHOE MOTOPHOE
1oJie, MPEeMOTOpPHbBIE 0051acTH, (PpOHTaIbHAS KOpa), a MOTOpHas Kopa (1moyst 4 u 6) SBIsSETCs M0 CYyTH
3¢ (HeKTopoM, MOCPEIACTBOM KOTOPOTO PEATH3YIOTCS MPOTPaMMBbI JIBHTATEIIEHOTO KOHTPOJS. Takum
0o0pa3oM, B OTIMYHME OT BTOPOro OJI0Ka, TJ€ MPOLECCHl UAYT OT MEPBUYHBIX MOJIEH K MEepapXUUYECKH
OoJjiee BBICOKMM, B TpPETbeM OJIOKE OHH TMPOTEKAIOT B TMPOTHUBOIOJIOKHOM HAIpPaBICHUU-OT
uepapxuuecku Ooyiee BBHICOKMX K MEPBHUYHBIM (B HUCXOMSIIEM HaIlpaBieHUU). BaxxHbIM OoTIMUYuEM
TpPeThero OJIOKa SBISETCS TO, 4TO 3TO OJIOK 3ddepenTHoro tuma. Hanbosee CymecTBEHHONW 4acThiO
TpPEeThero OJOKa SBIAIOTCS NpedpoHTANbHbIE OTAENbl Mo3ra. (DyHKIMOHHUPOBAHHE HMEHHO 3THUX
obJylacTeil TOJIOBHOT'O MO3Ta CBSI3BIBAIOT C (POPMUPOBAHUEM HAMEPEHUM, C PEryJsalUed U KOHTPOJIEM
HaubOosee CIOXHBIX (GopM TMoBeAeHHUs dYenoBeka. DyHKIUS MNpedpOHTANBHBIX OTIEIOB MO3Tra
YCJIOBCKA U BLICIIHX KMBOTHBIX HETIOCPCACTBCHHO CBA3aHa C OpFaHI/I?;aHI/Ieﬁ aKTUBHOU JCATCIIBHOCTH.
W3 HelipoaHATOMUYECKUX HCCIIEJOBAHUM U3BECTHO, YTO NMpedpPOHTATbHBIE KOPKOBBIE OTIEIbI MO3Tra
HMCIOT JBYCTOPOHHHE CBA3M KaK C HMWXCICKAIIMMU CTPYKTypaMu MO3roBoro cCTBoJla H
MPOMEXKYTOUHOTO MO3ra, TaK M MPAKTHUYECKH CO BCEMH OTIENaMU KOPbI OONBIIMX MONYIIApUH.
HaHpHMep, XOpoUIo U3BCCTHLI CBA3U JIOOHBIX IIOJIEH KOpbI C TCMCHHBIMH, 3aTbIJIOYHBIMH, BUCOYHBIMHU
U TUMOUYECKUMU OTJAETaMH KOpbI. YK€ paHHUE HCCIEAOBAHUS HA KMBOTHBIX, Y KOTOPBIX yalleHbI
J00HBIE JTOJIM MO3ra, MOKa3alli, HACKOJIbKO IIy0oKo MeHsieTcst ux nosenenue. M. I1. [TaBnos ormeuan,
YTO Y TaKOTO JKHUBOTHOTO HE HapylIaeTcs padoTa OTAENbHBIX OPTaHOB YyBCTB, OJTHAKO OCMBICICHHOE,
LIeJICHAIIPaBJIEHHOE MOBEJICHUE ITYOOKO CTpajaer.

ACUMMETPWSI MNONTYLLIAPUA FTOJIOBHOIO MO3IA YEJIOBEKA

JleBoe momymiapyue CTaHOBUTCS TJOMUHAHTHBIM 110 Pe4eBOM (PYHKITMHU y MpaBIliel, TOTJa KaK MpaBoe
ocTaeTcsl CyOJJOMUHAHTHBIM. B Kope neBoro monymapus y mpaBlieil BEIACISIOT ABE 30HbI, UMEIOLTHE
OTHOIIIEHUE K peun: 30Ha bpoka u 30Ha Bepuuke (puc. 7.1).

Peun mpencraBnsier co0oil BhICIIEe TOCTHKEHUE SBONIOIMH, CIyKalllee YHUKAIBHBIM CPEICTBOM
obmenus. OqHa U3 MPUHIUIHAIBHBIX OCOOCHHOCTEH pEeYd COCTOUT B TOM, YTO OHA OJHOBPEMEHHO
SBIISIETCS OPYAMEM MBIIIJIEHUS, TTO3BOJISIONIUM OCYIIECTBIAThH ONEpalii OTBICYECHUS U 0000IIEHHS.
N. TI. IMaBnoB (1932) Beimenun pedyeByr (PYHKIMIO B OCOOYIO KaTErOpUIO BBICIIEH HEPBHOMU
NESTENIbHOCTH, Ha3BaB €€ 6Mopoll CUcHAIbHOU cucmemotl. B oTnuuue oT oOmieil s deigoBeka U
KUBOTHBIX TIEPBOM CHUTHAJIBLHON CHUCTEMBI, CBSI3aHHOW C aHAJIM30M CHTHAJIOB BHEITHETO MHpa, BTOpas
CUTHAJIbHAsl CUCTEMa OMEPUPYET CO CIOBaMH, KOTOpPBIE CIy>KaT CUTHAJaMH KOHKPETHBIX CHUTHAJIOB H
MIPEJICTaBIISIIOT COOOW OTBIIEUEHHE OT JIEHCTBUTEIILHOCTH.
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Puc. 7.1 O6nactv JoMHHAHTHOrO (IeBOTO Y Tipasuieit) NONYWMAPHA e/I0Be-
Ka, B KOTOPOM JIOKAJIN30BAHEl HEHTPL! PedH.

1 — 06nacTL THUCBON MYCKYAATYpH; 2 — OyrooGpaIMEll my4oK; 3 - 3pn-
TeNbHaA Kopa; 4 — yriosad HIBKIWHa; 5 — ofnacTh BepiiKe; 6 — caibsu-
eBa wens; 7 — ofnmacte Bpoka.

B 1861 r. ppanmysckuii Bpau I1. bpoka ycTtaHOBWMII, YTO 3aHSS TPETh HWKHEH JIOOHOW M3BUIMHBI
aeBoro monmymapus (y TpaBlieil) MMeeT OTHOUIeHHe K pedeBoil ¢yHkiuu. Ee mnoBpexneHue
COIIPOBOKJAETCS HApyLIEHHEM OHKCIPECCUBHON peun® (MoTopHas adasus). JTo ObUIO IEepBoe
yKa3aHWE€ Ha HEpPaBHO3HAYHOCTh (aCUMMETPHUIO) TMONYIIapUil TOJIOBHOTO MO3ra 4YeJlOBeKa.
[IpeanonaratoT, 4To y JeBiied GyHKIUSA peud MeHee JaTepaan30BaHa.

* B COBpEeMEHHOH ICHUXOJOTMH pa3MyaloT 3KCIPECCHUBHYI0 W HMMIIPECCUBHYIO peub. llepBas
npejcTaBisieT co0Ol KOAMPOBAHUE MBICIM C IMOMOIIBIO BHYTPEHHEH pEYM B pa3BEPHYTYIO peub,
OCHOBBIBAIONIYIOCS HA TPAMMAaTHYECKON CTPYKTYype si3bika. MmpeccuBHas pedb SBIsieTCss 0OpaTHBIM
IIPOLIECCOM, COCTOSIIIMM B JIEKOJUPOBAaHUHU PEUYEBOIO BBICKA3BIBAHMS U BBIICICHUU COJEpIKaIlIEeHCs B
HEM MBICIIH.

3ona bpoka pacnonaraercs B narepalibHOl npedpoHTaibHol obnactu (mons 44, 45), TpaHUYUT C
00JTacCThIO TIPEICTABUTEIHCTBA HIDKHEH MOJOBHHBI JIMLIA MOTOPHOH KOpBI. Y dYeloBeKa OOJBIIOro
pa3BUTHUA JOCTUTAET TakXKe 1oJe 46, HEOCPEACTBEHHO TpUMBIKarolee K 30He bpoka. [Ipeanonarator,
YTO €ro poJib COCTOMT B 0OOECIIEUEHUH BOCHPHUSITHS PUTMHUECKOM IOCIEI0BATEIbHOCTH 3BYKOB -
3Tarna, HeoOXOUMOTO JUIsl CTAHOBJIEHUS PEYH B OHTOTEHE3E.

B 1874 r. nemeuxuit ncuxuatp K. BepHuke onucan ciyyail OBpexIeHUS 3aJHEW TPEeTU BepXHEN
BUCOYHOM M3BWJIMHBI, TIPU KOTOPOM CTpPaJalio BOCHpUATHE peud (ceHcopHas ada3zusi). CoBpeMeHHbIe
paboThl, Hayano KOTOpbIM ObLIO moioxeHo oTkpeiTusimu I1. bpoka m K. Bepnuke, a B Poccun -
uccinenosanusivu JI. C. Beirorckoro m A. P. Jlypus, nmpuBenu K CIELYIOIIMM IPEACTaBICHUAM.
WNudpopmariisg 0 NpoOM3HECEHHOM CIIOBE M3 CIIYXOBBIX 00JacTeil KOpbl MocTymnaer B LieHTp BepHuke.
Ji1s BOCIIpOM3BEIeHHs CII0Ba COOTBETCTBYIOIIAs €My CTPYKTYpa OTBeTa (IaTTepH) U3 1eHTpa BepHuke
noctynaer B LEHTp bpoka, oTkyna cieayeT KOMaHAa B MOTOPHOE IPEACTABUTENBCTBO PEUYEBBIX
mbii. ITpu mpousHeceHuu cioBa 1mo OykBaM aKyCTHUECKUH NAaTTEPH HANpaBisIeTcss B YIJIOBYIO
U3BWIMHY (cM. puc. 7.1) - 06yacTh, pacmoyIOKEHHYIO HEMOCPEICTBEHHO c3a1u IieHTpa BepHuke, rie
npeoOpa3syeTcst B 3puTenbHbId nmaTrepH. [Ipu uteHnu cioBa MHQOpMAaIMs O HEM HampaBiseTcs U3
3pUTENbHBIX OO0NacTell B YIVIOBYKO M3BWIMHY, a 3aTeM B LEHTp BepHuke, riae wu3Biekaercs
COOTBeTCTBYMOIIas (popma cioBa. Y OGONBLIIMHCTBA JIFOJE MOHMMaHKWE HAITMCAaHHOTO CJOBa CBSI3aHO C
BOCIPOM3BEJICHUEM €ro CIyXOBOM (hopMbl B LieHTpe BepHuke. Y IIIyXOHEMBIX OT POXKJIEHUS LIEHTP
BepHuke, mno-BUAMMOMY, HE MPUHUMAET Y4acTUs NPU YTEHUH. OTH MPEACTABICHUS O
MOp(hHO(GYHKIIMOHATBHOW OpraHu3alMi pPEeYeBOM AESITENBbHOCTH TO3BOJSIOT KJIMHULUCTAM IO
XapakTepy HapyUIEHHs pe4d HE TOJBKO OINPEAEIUTH JIOKATU3ALUI0 MO3TOBOTO MOPAXKEHUS, HO U
AKCTPANOIMPOBaTh XapakTep paHee He omnuchiBaBmIUXCS GopM ada3uil HpU  BO3MOMKHBIX
HNOBPEXJEHUAX Mosra. Tak Oblna mpenckazaHa adasusi MPOBENCHMs, BO3HHMKAIOIAs B pe3yibTare
HapyIIeHUs CBSI3U MEXIy IeHTpaMu bpoka n BepHuke.

s HOpMasJbHOM peueBOi JesITeNbHOCTH HEoO0XOauMa LEIOCTHOCTh 3PUTEIbHBIX U CIYXOBBIX
oOyactell, MOTOPHOI'O MpPEICTABUTEILCTBA PEUEBBIX MBI, EHTPoB bpoka u BepHuke u yriosoit
u3BWIMHBL. Helipodusnonornueckue MccieoBaHUsl MOCIETHEr0 BPEMEHM IOKa3ald, 4TO MO3roBas
cuctemMa oOecrieyeHHUs] pedd HapsiAy C IMEepevyHMCIECHHBIMU BbIII€ KOPKOBBIMU IEHTPAaMU BKIIOYAET
TaK)Ke LENbIN Psii MOAKOPKOBBIX CTPYKTYP M IIPEXKIE BCErO acCOLMATUBHBIE sapa Tanamyca. Kpome
TOT0, pedeBasl JEATENbHCTh CBsSI3aHA C OMNpPEJEICHHBIM YPOBHEM OOJPCTBOBaHMS M CO3HAHUS.
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Hakonern, HeoOXoanMa COXpaHHOCTh MEXKITOTYIIAPHBIX CBs3el. [lociie mopakeHusI MO30IHCTOTO Tela,
camMoro OOJILIIOr0 MEXIOJYIIAPHOTO MyTH, OOJIBHONW HE CHOCOOEH YHTaTh MpPH IMOSBICHUH CJIOB B
JICBOM 3pUTCIILHOM IOJIC, ITPABUJIBHO IMUCATh U BBIITOJHATL KOMAaH/IbI JIeBOU pyKOﬁ, a TaKXX€ Ha3bIBATh
3HAKOMBIC TIPEIMETHI, HaxOoHAIuecs B JIEBOM pyke (puc. 7.2); 3TO NPOUCXOIUT B PE3yJbTaTe
OJIHOCTOPOHHETO KOHTPOJIS PEUH.

Puc. 7.2. TIpuGoyp mnd MPpOBEICHNA OMBITOR ¥ GOMBHLIX C PACCEUSHHBIM MO-
SOMHUCTLIM TEJIOM.

Hassania Al U3o6pakeHHA MPeAMETOR KPATKOBPEMEHHO NpeibABIIOTCA
Ha npaBol MAHM JIERON CTOPOHE 3KpPAHA, a caMH NMpPeOMETh PACMONOXEHH
TaK, 9T0 MX MOXHO Y3HATH TOALKO Ha OLIYTIB.

OyHKIMOHANBHOE  pa3Iuuue MOoJaylmapuil (acuMMeTpusi) HaxXxOIUT CBOE OTpaXeHHE B
MaKpOCTPYKTypax MoO3ra 4YejoBeKa. YCTaHOBJIEHO, uTOo oOnacTb BepHuke neBoro nomaymapus (y
npaBllei) 1O CBOeM Mouiaaud JOCTOBEPHO OoJblle, YeM CHMMETpUuYHass o0JIacTh IPaBOro
noJiymapusi. OTU pa3ivuusi UMEIOTCS YK€ Y HOBOPOXKICHHBIX, YTO YKa3bIBA€T HAa I'€HETUYECKYIO
IPEJONPENCIEHHOCTh MOP(HOJOTHYECKOM W (QYHKIMOHAIBHOM acCMMMETPUM TOJIOBHOTO MO3ra
yesioBeka. B To jke BpeMs y ieTell BO3MOXKHO JIy4Iliee BOCCTAHOBJIEHHE HEKOTOPHIX BHJI0OB HapyIIEHUN
peuu, 4eM y B3pOCibIX. DTO O0YCIOBJIEHO, MO-BUAMMOMY, MOTEHIMAIbHONH T'OTOBHOCTBIO NPaBOIrO
noJyliapusi B paHHEM JETCKOM BoO3pacTe K YydacThio B pedeBod ¢yHkuuu. Habmronenus,
npoBeneHHble @. Cneppu um M. Tazanuroir (1967) y gereil ¢ MONHOCTBIO HM30JMPOBAHHBIMH
NOJIyLIApUSIMHU B pe3yJIbTaTe MepecedyeHrs MO30JIMCTOrO Tela, NepeaHeil u 3aHell KoMHuccyp MO3ra,
MOKa3aJly, 4TO /10 YEThIPEXJIETHEr0 BO3pacTa pedyeBas (pyHKIUS MPEICTaBICHA T0BOJIBHO PABHOMEPHO
B o0oux moiyuiapusx. B nanpHelineM oHa MOCTENEHHO JaTepalU3yeTcs U Yy MpaBLICH CTaHOBUTCS
JIEBOCTOPOHHEN. JIeBoe, JOMUHAHTHOE, MOJIyIIApUE y4acTBYET HE TOJIBKO B pE€4YM, HO U B MO3TOBOH
OpraHM3aIi BCEX CBS3aHHBIX C Peubl0 (DYHKIMN HEPBHOH BBICIIEH AESTEIbHOCTU: KaTErOpHaJIbHBIM
BOCIIPUATHEM, AKTUBHOW PEUYEBOM NMaMATHIO, JIOTMYECKUM MbIIUIEHHEM U 1p. Ilogasistomee 4ucio
CUMITOMOB HapyIIEHHs BBICIIUX IICUXWYECKHUX IPOLIECCOB, OMMCHIBAEMBIX IMPH JIOKAJIbHBIX
MOPaXKEHMUSIX TOJIOBHOI'O MO3ra Y€JIOBEKa, OTHOCUTCS K CUMIITOMaM, BO3HUKAIOLIUM IIPU MOPAXKEHUU
BTOPUYHBIX M TPETHUYHBIX KOPKOBBIX 30H JIEBOTO TNOJAymIapusi (JOMMHAHTHOTO Yy MIpaBILIei).
CuMnToMaTHKa TOPaXKEHUS KOPKOBBIX 30H CyOJOMHHAHTHOTO TIPaBOrO MOJyHIapUs H3ydeHa
3HAYUTENIbHO MeHbIIe (MmojapoOHee cM. Huxke). CrneayeT, OJHAKO, YUYUTHIBATh, YTO Yy OOJbIIEH YacTH
mrofel 0oba MOJyIIapusl JOMOJHSIOT JpYr Jpyra (KOMIUIEMEHTapHbI) M, TakKUM OO0pa3oM, 3aKOH
JaTepanu3alii HOCUT B 3TOM CMBbICJIE JIMIIIb OTHOCUTENIbHBIN XapakTep.

B mnocneanue roasl ObTM  pa3paboTaHbl APQPEKTHUBHBIE U Oe30MacHble METOAbl H3YYEHUs
MOJIYIIAPHOTO JOMUHHUPOBAHUS, OCHOBAHHbIE Ha MOP(OIOrMUYECKHX OCOOEHHOCTSX TOJIOBHOTO MO3Ta
yejoBeka. bmarogaps 3TMM MeTogaM ObUIM TOJYYEHBI JOIMOJHUTEIbHBIE JITaHHBIE O JIOKAIM3alUuu
pedeBoi PYHKIMH y KIMHUYECKH 3/10pOBbIX Joel. OTHUM U3 3THX METOJIOB siBisieTcs npobda Bana.
B »TOM MeTone y4MTBHIBaIOT OCOOEHHOCTH apTEePHUATbHOIO KpPOBOCHAOXEHMS TOJIOBHOI'O MO3ra
yeloBeka (CM. NpuioxkeHue 2), Omarogaps KOTOPOMY HApKOTHK (Hampumep, amHuTal HaTpus),
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BBEJICHHBI B JIEBYIO OOIIYI0 COHHYIO apTEPHIO, 3HAYUTEIHHO ObICTPEE TOCTHTAET JICBOTO MOIYIIAPHSL.
[Ipouenypa cocrout B cienyromeM. UeoBeK HaXOAUTCS B MOJOKEHUH HA CIIMHE C MOJHATHIMU BBEPX
pyKaMH; €My IpEAJIararoT CYUTaTh BCIyX. [Ipy BBEIEHUM B JIEBYIO COHHYIO apTEpPUIO HApPKOTHKAa B
TE€YEHHE HECKOJIbKUX CEKYH] MaJaeT npaBas pyka (BCIIOMHUTE, YTO MUPAMUIHBIA TPAKT MEpEKPEIICH),
Y YEJIOBEK MpEeKpaIiaeT cuer. ITo 03HAYaeT, YTO HAPKOTUK OJIOKUPOBAJ JIEBOE TOTyIIapue.

Kaxxnoe nonymapue moiydaer HHPOPMAIUIO TPEUMYIIECTBEHHO ¢ MPOTHBONOIOKHOM MMOJIOBUHBI
Tena. YacTUYHOE MCKIIIOUEHHUE MPEACTABISAET CIyXOBas CHCTEMa. 3a CUET HEMOJHOro IepeKpecTra
CIIyXOBBIX ITyT€H 3BYKOBBIE CUTHAJIBI IOCTYIAIOT B KAXYIO MOJOBUHY Mo3ra. [[ockoJIbKy KOnM4ecTBO
MEPEKPEHICHHBIX BOJIOKOH OOJIbIIE, BXOJ C MPOTUBOIOIOKHOW CTOPOHBI O0Jiee MOIIHBINA. B cBsi3u ¢
S9TUM 3By4yaHHe CIJIOB crmpaBa Oyner Oonee 3¢G(EeKTHBHO BOCIHPUHUMATHCA IIEHTpaAMH pevH,
HaxXo[IIMMKUCS B JieBOM nodymapuu. Ilyrem comocraBieHuss pe3yJbTaToB — pas3AeibHOTO
MPEABSBICHUS PA3JIMYHOIO 3ByKOBOI'O MaTepuaja C JIByX CTOPOH YCTAaHOBJIEHO, YTO JOMUHUPOBAHUE
JIEBOTO HAJ[ IIPABBIM MOJIYIIAPUEM JJISI BOCTIPUATHS PEYU MOKHO BBIPa3uTh cooTHOUIeHUEM 2:1. Takum
e MyTeM ObLIO BBISICHEHO, YTO MPaBOE IMOJYIIapUE TOMHUHHUPYET B OLIEHKE TOHAJIBHOM CTPYKTYpPbI
3BYKOB, MY3bIKAJIBHBIX MEJIOJMIA U HEPEUEBBIX 3BYKOB.

Koro Bl puazan?

Tlokaxurrs Yenonea,
woroporo Bu eraem

Puc. 7.3. BKCIEPUMEHT N0 PACTOIHABAHUK COCTABHEIX JIHL TIPABHIM Y Jie-
BHIM MOAYIHAPUAMH TOAOBHOIO Mo3ra. OOBICHEHNE b TEKCTE.

[IpuMeHeHre METOIMYECKUX MPHEMOB, NOCTPOCHHBIX HAa TOM, YTO MH(pOpMalUs B MPaBOM I0JIe
3peHHsl Y 4YellOBEKa IIEJTMKOM IIOCTYHaeT B JIEBOE IMOJyIIapue W HaoOOpOT, MO3BOJIMIIO YCTAaHOBUTH
JOMUHUPOBAHUE JIEBOTO MOJYIIAPHs B BOCHPUATUM MUCBMEHHOTO H300pa’keHHs OYKB M CIOB U
MIPaBOTO IMOJTYIIAPHS-B JIOKAIN3AIUH ITPEIMETOB B IIPOCTPAHCTBE.

HccnenoBanust MoOKa3ald, YTO Yy3HABaHWE JIMI[ TakKe IPOUCXOAUT B OCHOBHOM IPABBIM
MOJTyIIapreM. JKCIIEPUMEHT COCTOSUT B cienyromeM. [lepen ucpITyeMbIM HaXOAWIICS SKPaH ¢ TOYKOU
B LeHTpe A (ukcaruu B3opa. Kpome Toro, MCnbeITyeMblil HaJeBasl crieUalbHble TPU3MAaTHYECKOEe
oukd. braromapst 3TMM npueMam H300pa’keHHE, HaXoJsIleecs CIpaBa, IMPOEHUPOBATIOCH B JIEBOE
nojymiapue, a M300pakeHue ciieBa B IpaBoe mnoaymapue (puc. 7.3). HcneityemMomMy Ha 3KpaHe
IPEIbSBISIOT COCTaBHBIC NUIAa. HampumMep, cripaBa OT TOUKH (UKCAIMH TTOJOBHHA JIMIA MAIbYMKa, a
cJieBa MOJIOBMHA JIMLA cTapuka. M300paxeHnue npeabsaBisitoT Ha kopoTtkoe Bpems (0,1-0,5 c), 4yToObl
UCTIBITYEMBIE HE CMOT PacCMOTPETh HM300paKeHHe. 3aTeM eMy TPEABSBISIOT HAOOp pa3iIHMYHBIX
dororpaduit m mpocar BbIOpaTh Ty, KOTOpas mpenbsBiasiack. OH BbelOupaer Ty ¢ortorpaduro,
n300pakeHHEe KOTOPOH MOCTymajo B mpaBoe monmymapue. OJHAKO €CITU HCIBITYeMOTrO IPOCHIH
onucaTh U300pakeHUe CJI0BaMH, TO OH ONMMCHIBAJ TO, KOTOPOE MPOELUPOBANIN B JIEBOE MOJTyIIApHE.

VY OoNbIIMHCTBA JIIOJIEH B CBSI3U C JIEBOCTOPOHHEH JIOKaNMU3alled peuyeBbIX LIEHTPOB UMEET MECTO
CHeUMaTbHbIM BUJ JBUTATEIILHOTO JOMUHHPOBAHUS B BHJIE JKECTHKYISALMNA MPaBOM PyKH BO BpeMms
MPOM3HECEHUS CIIOB. DTOT BUJI MOIYIIAPHOTO TOMHHAPOBAHUS MOXKET OBITh BBIPAKEH COOTHOIIIEHHEM
3:1.

BUCOYHBIE OTAEJIbI MO3Ir'A U OPITAHU3ALINA CITYXOBOI'O BOCITIPUSATUSA

3ona BepHuke 3aHnMaeT HEOOJBIIONW OT/ENI BepXHeW BHCOYHOM M3BWIMHBI planum temporale, a
TaK)Ke CMEXHbIe ¢ Hell ydacTku noneit 37, 40, 42. IIpu paspylieHnn 3TOH 30HBI B JIEBOM IOJIYIIAPUU
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(y mpaBmieif) y yenoBeka BO3HHKAET pedeBasi arHO3Ms (HECHIOCOOHOCTh MOHMMATh Peyb), KOTOpas B
ATOM CiIy4ae Mojdy4yusia Ha3BaHue cencoprou aghazuu (puc. 7.4). 3ona BepHuke nomyqaet addepeHTh
OT MEIHWAILHOTO KOJIEHYATOTO Teja W MOMYIIKH 3pUTENhHOro Oyrpa (3aJHsisi 4acTh Tajaamyca).
DddepenTsl agpecoBanbl 30He bpoka u MpoXoasaT B cOcTaBe KPIOYKOBHIHOTO ITydKa (cM. puc. 7.1).

Mexay 3TUMH PEYeBBIMH 30HAMHU CYLIECTBYIOT TECHbIE aHATOMUYECKHE CBSI3U. DTO NMPUBOIUT K
TOMY, YTO y OOJBHBIX C MOpPAXEHUSIMH B 00JacTU 30HBI BepHUKe CTpagaeT M 3KCIpecCUBHas peyb
(OobHON HE MOKET TMOoM00paTh HYKHOE CIIOBO M TPOM3HECTH ero). [lokasaHo, uTo OOJIBHBIE C
BEepU(PUIIMPOBAHHBIMU MOPAKEHUSIMH BTOPUUHBIX OT/IEJIOB JIEBOM BUCOYHON 00JACTH MO3ra CIIOCOOHBI
pa3nnuath (auddepeHpoBaTh) MPOCTHIE 3BYKH; UX MOXHO JIETKO OOYYUTh pa3indyarh TOHA IO
BBICOTE, HO OHHM HE€ CIOCOOHBI pa3Nu4aTh W BOCIPOHU3BOAMUTH TPYMIbl PUTMHUYECKHUX YIapoB B
JIOCTaTOYHO OBICTPOM TEMIIE.

Peun yenoBeka, opranu3oBaHHas B (POHEMATUUYECKYIO CUCTEMY SI3bIKa, UCIIOJIb3YET 3BYKH 0CO00To
pona, Ui pa3IndeHus] KOTOPbIX HEIOCTaTOYHO TOJBKO OCTPOTO CIIyXa, HO HEOOXOIMMO pa3In4yeHUE
PUTMHUYECKUX 3BYKOBBIX CTPYKTYp. 3BYKH peud, WiH (OHEMbI, OPraHU30BaHbI B CUCTEMY, KOTOpas
omnpenensercs (OHEMAaTHUECKOW CHUCTEMOH $3bIKa, M JUIsI TOrO 4TOOBI pa3inyaTh 3T 3BYKH pEyH,
HEOOXOUMO KOJIMPOBATh WX COOTBETCTBEHHO 3TOM cHCTEMe, BbLAENSs IOJIe3HbIe (CMBICIOBbIE)
(doHemaTHyecKe MPU3HAKH U aOCTParupysch OT HECYIIECTBCHHBIX.
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Puc. 7.4. HapyuieHne $HoHeMATHIECKOTO CHYXa IPH MopaKeHUH JeBOH BU-
couHoit obaact (1o A. P. Nypus, 1973). Cxema COCTaB/IeHa Ha 0C-
HOBAHUH uccneaoBanua 800 cnyyaep.

BropuuHnble oTnensl BUCOUHOM KOpBI (IPEUMYIIECTBEHHO OMHHAHTHOTO, JIEBOTO MOJyLIapus)
ABIIIOTCS ammapaTamMy, CIEIHaTIbHO MPUCIIOCOOICHHBIMU IS aHAIM3a M CHHTE3a PEYEBhIX 3BYKOB, T.
€. anmapaTramMu pedeBoro ciryxa. [loaromy npu T0KaaIbHOM MOPAKEHUH BTOPUYHBIX OTEIOB BUCOUHOM
JONI JICBOTO TMOJYIIapUs YENOBEK TEepsSeT CHOCOOHOCTh OTUETIIMBO pa3iuyvarh 3BYKH peuu. Takue
JIIOAW BOCIIPUHUMAIOT 3BYKH PC€UU KaK HCUIICHOPA3ACIbHBIC ITYMbI, HAIIOMUWHAIOIIWEC KYPUYAaHHUEC PYUbA
WIM IOIyM JIMCTheB. BocmpusitTue mnpeamMeTHhIX 3BYKOB - CTyKa JBEPH, 3BOHA MOCYAbl W Mp. -
coxpansierca. Hapymenue poHeMarnueckoro ciryxa UMEET MECTO TOJBKO MPHU MOPAKEHHUSIX BUCOUHOU
KOPBI JIEBOTO MOIyLIapHsl.

My3bIKabHBIH CIyX TPH ITOM COXPAHSIETCS HACTOJIBKO, YTO OOJBHBIE CIOCOOHBI COYHHSTH
My3bIKaJIbHbIE TIpou3BeneHus. [lopaxeHne CUMMETPUYHONW 30HBI MPABOW BHCOYHOW OOJIACTH KOPBI
MPOSIBIISIETCS. B HAPYIIEHUH MY3BIKAJILHOTO CiyXa - ceHcopHasa amy3us. 1lpu HEKOTOPBIX MOpaKeHUSIX
BTOPUYHBIX CIIYXOBBIX MOJIEH KOPHI (HOHEMATUUYECKUN CITYX MOXKET COXPaHATHCS, a 1e(PEKT MPUHUMAET
dbopMy HapylIeHUs CITyXOpedueBOM MmamsTH. Takoil O0JIpHOW HE CIMOCOOEH YAEp)KHWBAaTh B TaMSTH
MOCIIEI0BATEIHLHOCTH 3BYKOB, CJIOTOB, CIIOB, OH MyTaeT UX MOPSAOK. Eciau 601pHOMY IPEeabsIBUTE P
CJIOB («HOYb-KOT-Iy0-MOCT»), OH CMOKET BOCIIPOU3BECTH TOJIBKO OJJHO-/IBA CJIOBA psija, KaK MpaBuio,
HavanpbHOE UM nociennee. CaM OOJIBHOM KATyeTCsl, YTO HE MOXKET yJepKaTh ATH CIIOBA B MaMSITH, HO
A0CTAaTOYHO XOPOHIO BBIMHUCBIBACT I3TOT XK€ pAd CJIOB, €CJIM HUX HNPCAbABUTHL €MY HAIIMCAHHBIMH.
[Tonnmanue ycTHOM peun 3aTpydHseTcst (MMeeTcs cBoeoOpa3HOe «OTUYXKACHHE CMBICTIa CIIOBY),
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0OJILHOM mMepecTaeT MOHUMAaTh CIOBAa POJHOrO 53bIKa, OH BOCIPUHUMAET €r0 KakK 4YyXKOW S3BIK.
WuToHauus peyu, KaK MpPaBHIIO, COXPAHSETCA, XOTS MO CMBICAY pe€db COCTOMT B OCHOBHOM U3
OTACJIBbHBIX HECBA3AaHHBIX CJIOB. HpI/I TAKHUX MOPAXKCHUAX B PAAC CIIYHACB IIPOUCXOAUT paciiag rnmucbMa.
OcoOblif uHTEpEC MPEACTABIAIOT HAPYIICHUS, BOSHUKAIOLINE MTPU MOPAXKEHUH 33 JHUX OTIEJIOB JIEBOI
BUCOYHOHM 06nacTu. L{eHTpanbHBIM CUMIITOMOM 3THX MOPAXXEHUH ABISETCS HapyLIEHUE CIIOCOOHOCTH
Ha3BaTh MPEAMET, a TAKXKe MPEACTaBUTh €ro ce0e 3pUTENLHO 10 HA3BAHHOMY CJIOBY. DTO MPOSBISETCS
B TOM, 4YTO 60JIBHOI>'I HE MOXET I/I306pa3I/ITB OpeaAMET IO IMaMATHU, HO JICTKO MOKCT CpHUCOBATH €Tro.
MOoXXHO mNpeAnonaokKUTh, YTO Takue JePEeKThl CBsS3aHbl C HApYIIEHHEM COBMECTHOM paboThbl
3pUTENBHOIO U CIIyXOBOT'O aHAJIN3aTOPOB.

Tpemuunsie nonsa Kopwvt u npoyeccol peuesoii namamu. [Ipu nMopaxxeHNN TEMEHHO-3aThIIIOYHBIX
OTJICJIOB JICBOTO (JOMHUHAHTHOTO) MOJYIIAPHSI OAHUM U3 HanOOJIee BRIPAKCHHBIX CHMIITOMOB SIBIISIETCS
3aTpyJHEHHE B HAXO0XICHUU Ha3BaHMI MpeaAMeToB (amMHecTuueckas adasusi). Buemne amuectruueckast
adazusi HAIOMHHAET CHUMITOMBI MPH MOPAKEHUM CPEIHHUX OTICIIOB BUCOYHOUW 00sacTu (OOIBHOU
TaK)K€ HCIBITHIBACT 3aTPYAHEHHS B Ha3bIBAHUU MPEAMETOB; MoaApoOHee cM. BbIlie). OgHako O0IbHBIM
C MOPaKEHUSIMU TEMEHHO-3aThJIOUYHOM 00JIACTH JIEBOT'O IOJIYIIApUs JOCTATOYHO HAIIOMHUTH IEPBbII
cior 3a0bITOrO CJIOBa, KaK OHU TOTYAC MPOU3HOCST BCE CIOBO 0€3 KaKUX-THOO aKyCTUKO-PEUYEBBIX
TPYAHOCTEMN.

3ATbIJIOYHBbIE OTHEJIbI MO3IrA U 3PUTEJIBHOE BOCITIPUATUE

bonbHOI ¢ mopaskeHueM BTOPUYHBIX IOJIEH 3pUTENbHONM KOpPbI HE CTAHOBUTCA cienbIM. JleekT
3pEHMs 3aKIII0YAETCs] B HEBO3MOXHOCTH OOBEIMHUTH JETAJIM B LEJIOCTHBIA 3pUTENbHbIN 00pa3. A. P.
Jlypust cpaBHMBaeT BOCHPHITHE 3PUTEIbHBIX OOBEKTOB IPU MOPAXKEHWU BTOPUYHBIX 3PUTEIBHBIX
noJel ¢ npoueccom pacin@poBKH YU€HbIM HE 3HAKOMOM €My KJIMHOIMCH, I/1e KaX/Ibli 3HAYOK YETKO
pa3IuuuM, a 3HaYEHHUE 1EJIOT0 OCTaeTCsd HEM3BECTHBIM. Takol pacraj 3pUTeIbHOTO BOCHIPUSITHUS, IIPU
KOTOPOM COXpPaHSAETCS OCTpOTa 3pEHMs, HO HApYyINAeTCsl BBbICIIAS OPraHU3alus 3PUTEIbHBIX
IPOIIECCOB, 0003HAYAIOT KaK 3pumenvHas (ONTHYECKAst) aeHo3us. BoabHbIE TPUHUMAIOT H300pakeHne
YyeMoJlaHa 3a JMBAaH, a TeJIe(QOH C BpaLIarOIUMCs TUCKOM - 3a Iudeponaar yacoB. OHM HE Y3HAIOT
KOHTYpPHBIC U CHJTYITHBIC, a TaK)Ke 3alllyMIICHHBbIe n300paxenus (puc. 7.5). OCOOEHHO OTYETINBO 3TH
NeQEeKTbl 3pUTEIBHOIO BOCHPUATHS MPOSABSIOTCA NpU  JeQHUUUTE BPEMEHHU, HAIpumep IpHu
KPaTKOBPEMEHHOM NPEIbIBICHHH N300PayKEHHS.

nBB
= &

«He 2Halo, 4tO «Yacm» «He 3na10»
T4AKOE»
«Yacet»
:i % P eaeln — Peanbar
glli “CTom» %}{, — «J70-TO Mynpe-

«Fpatbuns HOe»
ﬁ W Kpvwa — «Kpbunas
@ X )<u Ka

— «BT0 NMepeuepkn-

«ITpinneHox, Kaxolt-to _ ‘Kakoe-To BAHME MEHA
BEITYTTHBLUKACH M3 OpHrHHan.- 3EMACOCTBYEC yGHBaeT, 4To-TO
giiua, HEMOHAT- KOS OpyaHe» HeACHOE»

HEIH CTORUK»
HEE Kpyris

Puc. 7.5. BocnpuatHe mepeuepKHYTEIX GHIyp GOBHBIME CO 3PHTENBHOM ar-
Hosmeit {mo A. P. Jlvpua, 1973).

BosbHOM, cTpagaromuii 3puTeNnbHOM arHo3uei, He TOJIBKO He CIIOCOOEH BOCIIPUHHMMATH CIIOKHBIE
3pUTENIbHBIE CTPYKTYPhI, HO U n300paxath ux. Hanpumep, ecnu Takoit OOJIbHON MBITAETCS CPUCOBATD
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IpeMET, TO €ro IEJbHBIN 00pa3 pacmagaeTcs Ha OTAENbHbIE 3JeMeHTHI (puc. 7.6). Haubonee rpyOsie
(GbopMBI ONITUYECKOW arHO3MHM HAOMIOAAIOTCA y OOJBHBIX C MOPAKECHUSIMH 3aTBIJIOYHBIX 30H O0OMX
nonymapuii. Hapyienue 3puTenbHOr0 CMHTE3a OYCHb M30MPATENbHO M HE 3aTparuBaeT HU JIpyrue
MOJIaJIbHOCTH, HU HMHTEJUIEKTyalbHble Mpolecchl. Hampumep, mpu 3pUTEIbHONW arHo3uM OOJbHbBIE
3pUTENBHO HE Y3HAIOT IMPEIMETOB, HO JIETKO BOCIHPUHHMMAIOT MX Ha OUIynb. WX HHTEIEKT He
HapYIICH: OHU MIOHUMAIOT CMBICI PACCKA30B, MPOU3BOISAT CUET.

Qo6paszen -

Tonosa

i ¢ Y Tnaza
Yium
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Hora Hora
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3

Puc. 7.6, PucyHkus 60JIbHEIX CO 3puTeAbHoil arnosueii (1o A. P. Jlypus, 1973).

I — cpucoBbiBaHHe ¢NoHA;, 2 — NOPUCOBHBAHHE BepOlioda; 3 — PUCYHOK
YeAOBeUKAa.

B 1909 r. Benrepckuii Heposior I'. BanuHT unccnenoBa OOJBHBIX € MOPAaXEHUEM IEPEAHUX
OTJIEJIOB 3aTBUIOYHOM 00JacTy (Ha rpaHule C HKHETEMEHHOM) Moyiymapus U oOHapyKWI Cy)KEHUE
o0beMa 3puTenbHOro BocnpusaTus. [Ipu 3ToM ocTpoTa 3peHHst COXpaHsIIach BHICOKOW, HO OOJIBHBIE HE
BOCIIPMHUMAJIM OJTHOBPEMEHHO HECKOJIBKO IPEeIMETOB B IoJie 3peHus. Hampumep, oHM HE ClIOCOOHBI
00BECTH KOHTYp MpEAMETA, [0-BUAUMOMY, IOTOMY, YTO, VISl HA KOHTYp, OOJNBHON TepseT U3 BUIA
KOHUMK KapaHjama (puc. 7.7). DTOT CHUMNOTOM IOJIydWJl Ha3BaHUe amaxcus 63opa. [lpuumHOi
Ha0JII0/ITaeMBIX HAPYIIEHUN CUUTAIOT Ne(ULUT BHUMAaHUS. JTO MPOSBIAETCS, €CIU TaKUM MalieHTaM
OIHOBPEMEHHO MpPEABSIBUTh CTUMYJBl € JABYX CTOpOH. CTUMyJ, NpeAbABISAEMbII Ha CTOPOHE,
KOHTpaJaTepalbHOH MOPAKEHUIO MO3ra, WrHOPUPYETCS. OJTO HUMEET MEeCTO HE TOJBKO s
3pUTENBHBIX, HO M JJIS CIYXOBBIX M TaKTHJIBHBIX CTHUMYJIOB, XOTS U ciabee, 4yeM il 3pUTENbHBIX.
OCO0EHHO HAaIIAHO UTHOPUPOBAHHME JIEBOIO 3PUTEIBHOIO IOIYMOJS MPOSIBIAETCS Y OOJIBHBIX C
IIPaBOCTOPOHHUM MOpaKeHHEM TEMEHHOW KOPBbI ITPU CPUCOBAHUU ¢ oOpasia (puc. 7.8).
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Ofpenenie TpeyronbHHKa OGBedeHue Kpyra

PucoBanne kpyra A

O «TpyIHO: A He T l{:(’,b j—/ I-J.‘ m

OOGBeneHue Kpyra  BHXY OAHOBpeMeH-
HO TO H APYroe, W

KapaH[ai i KpyT. W
@ Pyka waet ve Tyaa, éﬂ?“

KYE2 & XOuy»
BryculBaHue OKPYXHOCTH MEXAy ABYMA
HMeIOLLIHMI«@ é é o,
B
B

Puc. 7.7. HapylueHHe 3pHTEBHO-MOTOPHON KOOPAMHANHY I CAYIASAX CHMYb-
TaHHOM arnosuu (o A. P. Jlypua, 1973).

A, b — obBencHHe pHCYHKOB; B — mHcbMO.

XapakTtep 3puTeNIbHONW arH03uM, BOZHUKAIOLIEH MTPU MOPAKEHUU BTOPUUYHBIX OT/EI0B 3pUTEIHHOIO
aHaJIM3aTopa, CYIIECTBEHHO OIpejaensercss mnoiymapueM. Tak, @pU MOPaXEHUU JIEBOIO
(IOMHHAHTHOTO Y IpaBlIeil) nosymapus 00JbHbIE TEPSAIOT CHOCOOHOCTh MPABUIIBLHO y3HABaTh OYKBBI,
BCJIE/ICTBUE YEro HapyllaeTcsi MPOLECC UYTEHUsl (onmuyeckas anekcus). B Takux cilydasx 4eIoBeK
nyTtaeT OJau3Kue 1o HauepTaHuto OykBbl (Hampumep, «M» u «H», «3» u «E»), He y3HaeT ClIoKHBIE 110
HauepTaHuto OykBbl (Hampumep <«K» u «ll»). Ilpu nopaxeHHMH aHAJOTUYHBIX 30H IPABOrO
HOJIyIIapHsl HapyllleHUe y3HaBaHUs OyKB MEHEe BBIPAXKEHO, a MHOIJA IOJHOCTBIO OTCYTCTBYET, HO
OTYETJINBO MPOSBISAIOTCA MNPU3HAKUA HAPYIIEHUS HENOCPEACTBEHHOIO 3pPUTEIIBHOIO BOCHPUSTHS.
CuMnTOM NposBIseTCS B TOM, YTO Takue OOJbHBIE HE Y3HAIOT JIMIA Ja)K€ XOPOLIO M3BECTHBIX UM
monied (Mpoma3orHo3Us-arHO3Usl Ha Juia). s 3TUX CHUMIOTOMOB XapaKTEpPHO TO, YTO OOJBHOM
BOCIIPMHUMAET BCE YacTU 3PUTEJIBHOTO MPOCTPAHCTBA, HO HE MOXET CHHTE3UPOBATh M3 OTJIEJbHBIX
NPU3HAKOB 1IeNbI 00pa3. Jle@ekT mposBiseTcs Takke B JIOXKHOM y3HaBaHuu. Hampumep, O6onbHast
paccMaTpuBaeT COOCTBEHHYIO IIallb U pa3inyaeT Bce JETalM, B YACTHOCTH, OMUCBHIBAET y30p, HO HE
y3HAET €€ KaK CBOIO U OECIOMOIIHO crpamuBaet: «Ups 3TO manb?»

Obpazen Konua, cacnaunag
BOABHEIM

Puc. 7.8. PrcyHxy BoNbHOTO ¢ CHHAPOMOM HIHOpHpoBaHua (no A. P. Jlypua,
1973).
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YYACTUE KOPbl B OPIFAHU3ALINU HATJISIQHBIX TIPOCTPAHCTBEHHbIX
CUHTE30B

30HBI, Y4aCTBYIOIIUE B OpPraHU3allMM HArJSAHBIX MPOCTPAHCTBEHHBIX CHHTE30B, HaXOIATCS Ha
CTBIKE 3aTBUIOYHBIX, BHMCOYHBIX M TIOCTIECHTPAJIBbHBIX 0OJacTeil KOpbl OOJIBIIMX MOJYIIAPHA
(mmwkHETEMEeHHass obOyacth - mois bpoamana 21, 37, 39, 40). Dra 0067acTh KOPBI MOJHOCTHIO
3aKaH4YMBaeT cBOE (DOPMUPOBAHHE TOJIBKO Yy YenoBeka. KIIMHUIIUCTHI, HEUPOIICUXOJIOTH CYUTAIOT, YTO
B OHTOI'€HE3€ 4YeJOBEKa 3TU 30HbI KOpPbI CO3PEBAIOT JMILIb K 7-JIeTHEMY Bo3pacTy. Bce 310 nmaer
OCHOBaHME paccMaTpuBaTh MX KakK almapar MeXaHaJIU3aTOpHBIX cHUHTe30B. llopaxeHue
HIDKHETEMEHHBIX U TEMEHHO-3aThUIOYHBIX OT/AEJIO0B KOPBI, KaK JIEBOrO, TaK U MPABOro MOJIyLIapus He
BBI3BIBACT KAKUX-JIMOO MOAAIBHO-CIENN(UIECKUX HapylleHui. BMecTe ¢ TeM y OOJIbHBIX HACTyHaeT
BBIPQ)KEHHOE PAcCCTPONCTBO B CMBICIOBOM M CTPYKTYpHOW mepepaboTke mosydaeMod MH(pOpMaIuu:
OHHU HE MOTYT IMOHSATH OOILINI CMBICT MIPOUCXOISAIIETO, HE MOT'YT COBMECTUTH DJIEMEHTHI BIICUATICHUN
B EIUHYIO CTPYKTypy. BoilbHBIE C MOpaXX€HHSAMH TEMEHHO-3aThJIOYHON O0JIACTH KOpPBI TEPSIIOT
IIPOCTPAHCTBEHHYI0 OPUEHTHUPOBKY M IPEXJE BCEr0 Yy HHUX CTPaJaeT MpaBO-JieBas OPUEHTHPOBKA.
Hanpumep, oHM HE MOTyT HaliTH CBOIO KpOBaTh B MajlaTe WU, O/I€BAsCh, HE MOTYT IIONACTh PYKOHl B
HYXXHBI pyKaB, HE MOTYT OLIEHUTHb PACIOJIOKEHUE CTPEJNIOK Ha IudepOsiaTe 4acoB, HE CHOCOOHBI
OpPUEHTUPOBATHCS 10 reorpapuueckoil kapTe.

bonbHbIE ¢ MOpa)k€HUSIMU TEMEHHO-3aThUJIOYHBIX OT/EJIOB JIEBOIO (JOMHHAHTHOIO) MOJyILIapus
UCTIBITHIBAIOT 3aTPYAHEHUS B aHAIU3€ HE TOJIBKO HAIVIAJHBIX, HO U CHUMBOJIMYECKMX OTHOIIECHUIL.
Hampumep, ecinu 601bHOr0 MONPOCUTH MOKa3aTh yKa3aTEJIbHbIN, CPEIHUN WM OE3bIMSHHBIN majel,
OH HCIBIThIBaeT OoJblIMe 3aTpyAHeHus. Takue OoibHbIE OOBIYHO XOPOLIO MOHUMAIOT IPOCTYIO
OBITOBYIO p€4b, HO UM TPYJIHO MOHATH CJIOXKHBIE IpaMMaTHYeCKue CTpyKTypbl. Hanpumep, 60ibpHOIM
3aTpynHseTcss B NMOHMMaHuU (pasbl: «Ha BeTke nepeBa rHe3go NTHULbI. boibHON He NmoHHMMaer
OTHOLIEHUN MEXy OTAENIbHBIMU cioBaMU. [IporncxoauT Taxke pacnaj cueTHbIX onepanuil. OqHum u3
Han0oJiee U3BECTHBIX CHUMIITOMOB, BO3HHMKAIOIIUX IPU MOPAKEHUU TEMEHHO-3aTbUIOYHBIX OTJIEJIOB
JeBOTO (JOMUHAHTHOTO) TOJIYIIAPHUs, CYUTACTCS Ae(PEKT B HAXOXKICHUM HA3BaHUI MPEIMETOB. JTO
SBJICHHE HAIlOMMHAET HapyIlEHHE PEYeBOW MaMATU MPH MOPAKEHUM CPEJHHX OTAEIOB BUCOYHOM
obnacTH.

Temenno-3amuiiounvie 3006l NPAO20 (CyOOOMUHARMHO20) nonayuwiapua u ux Qyukyuu. OJHIM
U3 TJIaBHBIX IPU3HAKOB MOPaXEHUS IpPaBOW TEMEHHO-3aTbUIOYHOM OO0JAacTU y IpaBIIEH SBISETCS
UTHOPUPOBAHHUE JIEBOM IIOJOBUHBI 3pUTENBbHOrO mNOisl. JledekT mnposBisercs He TOJBKO IpH
paccMaTpuUBaHUU CIIOXKHBIX PHUCYHKOB, HO U B IIPOIECCE CaMOCTOSITENIbHON KOHCTPYKTHBHOU
NeSTeIbHOCTH W pucoBaHus (cM. puc. 7.8). BonbHBIE NMpU 3TOM HE TOJNBKO UTHOPUPYIOT JIEBYIO
CTOPOHY (0OHOCMOpaHHSS NPOCMPAHCMEEHHAA acHO3Us), HO W HE 3aMEYaloT CBOUX OLIMOOK
(ano3zoeno3us). JIpyruM XapakTE€pPHbIM CHMIITOMOM IpH MOPAaXEHUU TEMEHHO-3aThIJIOYHON 00jacTu
MIPaBOro MOJIyIIAPUs SIBISIETCS CBOEOOPAa3HOE HaApYIICHHWE 3pPUTENIBHOTO Y3HAaBaHMS IPEAMETOB,
KOTOpOE€ XapaKTEpU3YETCs YTPaTON 4yBCTBA UX 3HAKOMOCTU. OIMH U3 CUMIITOMOB 3TOI0 HAPYIIEHUS -
HapyIIEHWE BOCIPUITHS JIULL (PO30na2Ho3us), KOTOpoe HaOI0JaeTcs, Kak MpaBuilo, IpHU NOPaKeHUU
3aJHUX OTJIEJIOB MIPABOT0 MOJymapus. ITOT AeEeKT MPOSBISIETCS B HECIOCOOHOCTH paclo3HaBaTh He
TOJIbKO 3HaKOMble JuIa (POACTBEHHUKOB, Jpy3€il), HO Jake COOCTBEHHOE JIMLO B 3€pKale.
[Tpo3omnarHo3ust yacTo He OrpaHMYUBAETCS TOJBKO YEJIOBEUECKUMH JHIaMu. Takue OoIbHbIE HEPEAKO
HE CIOCOOHBI y3HAaTh CBOM aBTOMOOWIIb, NTHUI] Pa3HBIX BUAOB U Ip. Jpyrumu cioBamu, OOJIbHBIE HE
MOryT JuddepeHIpoBaTh B TIpymnne ONHU3KUX CTUMYJIOB OTAEIbHbIE CTHUMYJbL. IlosTomy
MIPO30MArHO31I0 4acTO PacCMaTpHUBAIOT KaK HapyLIEHHE 3PUTEIbHOW MaMsTH KOHTEKCTa, B KOTOPOM
IPEIbABIAIOT JAHHBIN 3pUTEIbHBINA CTUMYII.

JlpyruM 4YacTo BCTPEYAIOIIMMCS CHUMITOMOM IMpH MOPaXEHUH STOW 0O0JACTH KOpBI SBISETCS
HapyllIeHHE HeTOCPEACTBEHHOW OpPHEHTAIlMM B OKpY’KalolleM Mupe. XOTs B PaHHUX HaOIIOACHUSX
MIPO30MArHO3UI0 CUUTAIN PE3yJbTaTOM MOPaXEHUs MPaBOro MOJyLIapus, HUCCIEI0BaHUS MOCIEIHUX
JeT (C MOMOIIbIO TOMOrpaduH) MOKa3ald, YTO Yy ATUX OOJIBHBIX TOpPAXEHHUs, KaK IPaBHIIO,
OunarepanpHble. [lopaxkeHns Mo3ra OOBIYHO BKJIHOYAIW 3PUTEIbHO-BHUCOYHYIO 00JacTh KOPBI,
KOTOpas, 1O JaHHBIM IOCIEAHUX HCCIEIOBAHUNA, MMEET OTHOLIEHHE K IPEIMETHOMY 3PEHHIO
(mogpobuee cm. B rinase 0, «Helipodusnonorus 3pUTeIbHON CUCTEMBIY).
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JIOBHBbIE JOJIN MO3IrA N PEIYJISIUUS ICUXUYECKOU QEATE/IbHOCTHU
YEJIOBEKA

Kak wu3BecTHO, 700HBIE A0IM MO3ra, B YaCTHOCTH WX TPETHYHBIE 00pa30BaHUSA (K KOTOPHIM
OTHOCUTCSI TIpepOHTANbHAsL KOpa), SBISAIOTCS (PUIOTEHETHYECKH TO3JHO CPOPMHUPOBABIINMCS
oTnenoM OosbliuX Hoiymiapuid. OTa 00JacTh KOpPBI, KOTOpas €/1Ba HaMeudaeTcsl Ja)Xe y XHIIHBIX,
MOJTy4aeT CHJIbHOE Pa3BUTHE y MPUMATOB, a Yy UeJIoBeKa 3aHUMaeT 10 25% Bcell miomaay 60ibmmx
nonywmapuii. [lopaskenue J00HBIX o€l MO3ra y YesloBeKa MPUBOAUT K HAPYIICHUIO JIUIIb CJIOKHBIX,
BBI3BIBAEMBIX C TIOMOIIBIO PeYH (OPM aKTHBALMHU, COCTABIISIOUINX MCUXO(PHU3UOIOTHUECKYIO OCHOBY
MPOU3BOJBHOTO  BHUMAaHMs. OJeMEHTapHble (OpPMBI  OPUEHTHUPOBOUHOTO  pediiekca  (UiIu
HEMPOU3BOJIBHOIO BHUMAHHUS) HE TOJBKO COXPAHEHBI, HO HEPENKO Ja)Ke MaTOJOTHYECKU YCUIICHBI.
AHanu3 (QU3NOJIOTUYECKUX JaHHBIX MOKAa3bIBAET, UYTO JOOHBIC JOJIM MO3ra U OCOOEHHO MEAHAIBHO-
0a3anpHBIC OTIENbI SBJSIOTCS KOPKOBBIM aIlllapaToM, PETYIHPYIOIIUM COCTOSHHE aKTUBHOCTH. OHH
UTPAIOT PEIIAOINIYI0 POJb B OO0ECIEUEeHUH OJHOTO U3 BAXKHEWIIMX YCIOBUN CO3HATENIBHOM
NeSITeIbHOCTH YEJIOBEKa - CO3JaHMHM HEOOXOAMMOTO TOHYCa KOpPbl M MOAM(DHIMPYIOT COCTOSIHUE
00pCTBOBaHUS B COOTBETCTBUU C 33/1a4aMH, KOTOPbIE CTOSIT MePel NHIUBUIOM.

Jloouvle Oonu wu pezynauua OeudceHUul u Oelucmeuil. Yxxe TpU CaMOM TITOBEPXHOCTHOM
HAOMO/IeHUU 32 OOJBHBIMU C MACCHUBHBIMU MOPAXKEHUSMHU JIOOHBIX [I0JIEH MO3ra CTaHOBHUTCS
OUYCBHIHBIM HAPYIIICHUE Y HUX 3aMBICJIOB U HaMepeHHid. Kak 1oKa3bIBaeT OIBIT UCCIICTIOBAHUI TaKUX
OOJILHBIX, HAPYIIAIOTCS JIUIIE BhICIINE (POPMBI OPraHU3aLMN CO3HATENLHOU JIESATEIBHOCTH, B TO BPeMs
KaK JJICMCHTapHBIC YPOBHU WX IPOSIBICHHUS COXPAHSIOTCS. BOIBHON 4acTo HE MOXET BBHITIOJTHHUTH
3aJjaHie, He OTBEUYAeT Ha BOMPOCHI U, Ka3anock Obl, HEe oOpallaeT BHUMaHue Ha cobecequuka. OqHaKO
€CJI BO BpEMsl HCCJENOBaHUS pa3faeTcs CKpUIl JIBEpU U B IajaTy BXOAUT CECTpa, OOJBHOM
MOBOpAuMBaeTCs K HEHl, MHOrIa Jake HEMPOU3BOJIBHO OTKIMKaeTCs Ha ee Oeceqy ¢ IpYruMHU
O0osbHBIMU. OTBITHBIE Bpayd XOPOIIO 3HAIOT, 4TO Oecela ¢ coceloM OOJIbHOTO - BEPHBIA CIOCO0
BBI3BaTh AKTHBALIMIO PEUEBOM NEATENbHOCTH y Hero camoro. Hapymienue ¢yHKIuil 10OHBIX A0jeit
NPUBOJUT K Pacmagy CIOXKHBIX HPOTpaMM JAEATEIILHOCTH M K 3aMEeHe MX JH00 0ojee MpOoCThIMU
dopMamu TOBeACHUSA, JTUOO HWHEPTHBHIMU CTEPEOTHUIIAMHU, MOTEPSABIIUMH CBSI3b C CHTYyaluei.
Hampumep, ecinu 601bHOMY IPEIOKUTH 3aK€Ub CBEUY, OH YCIEHUIHO 3a)KUIaeT CIUYKY, HO BMECTO
TOTO YTOOBI MOJHECTH €€ K CBeuYe, KOTOPYIO ICpKUT B pyKe, OepeT cBeuyy B POT M HAYMHAET
«packypuBarb» ee, kak nanupocy. HoBoe u OTHOCUTENBHO Majlo YIPOUYEHHOE JEWCTBUE 3aMEHSETCH,
TakUM OOpPa30M, XOPOILIO YINPOUEHHBIM CTEPEOTUNIOM. BONbHBIE € MOPAKEHUSMU JOOHBIX OJNEH
XOpOIIIO KOMHPYIOT JCHCTBUS Bpada, IMOBTOPSS, HAIIPUMEp, JBIKECHUS ero pykw u mp. OmaHaKo eciu
UM TIPEIbSIBUTH PEUEBYIO HHCTPYKIIHIO, TO OHU 3aTPYAHSIOTCS €€ BBIMOIHUTE. XapaKTePHBIM SBISETCS
TO, YTO TIONBITKA HCIIOIB30BaTh COOCTBEHHYIO pe4Yh B KaueCTBE pETyIATOpa IOBENEHUS He
KOMIEHCUpyeT nedeKT: OONbHON MPaBHIBHO TOBTOPSET HMHCTPYKIHMIO, HO HYXKHBIX JEHCTBUI He
NpOM3BOMUT. Takoil MepexoJ] Ha JIIEMEHTAPHBIH YPOBEHb HEMOCPEICTBEHHBIX AXOMPAKCHICCKUX
peaKkiuil SBISETCS TUMUYHBIM CHUMIOTOMOM paclaja MPOWU3BOJIBHBIX ABMKEHHMH Yy OOJBHBIX C
MAaCCHBHBIMH TOPAKEHUSMHU JIOOHBIX Aoield Mo3ra. Ilpu MacCHBHOM TOpaXeHHH JIOOHBIX JIOJIEH
paspyliaercs MexaHu3M, OTBETCTBEHHBIH 3a (OpMUPOBaHKE MTPOTPaMMEI JielicTBUA. B camom mpocTom
BapHaHTe - ATO 3aMeHa 33aJaHHON MPOTPaMMbI MHEPTHBIM CTEPEOTUNIOM. BONBHBIE C JABYCTOPOHHHM
MOpaXeHHEeM JIOOHBIX J0Je HE TONBKO HE CHOCOOHBI BBINOJNHATH CIOXKHBIC ICHCTBHS, HO U HE
3aMeyaroT Jonyckaemble OmMUOKU. [[pyrMMu ciaoBaMM, OHM yTpPauMBalOT KOHTPOJb HAJ CBOUMU
NEUCTBUSAMH, TPOUCXOAWT pacnal GyHKIuK «aknentopa geicteus» (mo I K. Anoxumy).
CrneuunanbHble HCCIEAOBAaHUSA MOKa3aliM, YTO IOCJIEJHEE OTPaHUYMBAETCA TOJIBKO COOCTBEHHBIMHU
neicTBUSAMU. BonbHOI CITOCOOEH OTMETHTh aHAJIOTHYHBIE OITHMOKH, TOMYIIEHHbIE IPYTHUM JTUI[OM.

Jlo6uble 0onu u pezynayus MHeCMUYECKUX U UHMENIEKMYaabHblX Oelicmeuil. Y OOJNBHBIX C
MOpaXCHHEeM JIOOHBIX OTAENOB Mo3ra (OHETHYecKas, JIEKCHYecKas M JIOTHKO-TpaMMaTU4ecKas
GyHKIIMM pedn coxpaHHBI. BmecTe ¢ TeM y HUX HaOMIOAaroT TpyOeiilie HapymeHus PeryIupyomen
(GYHKIIMH peud, T. €. BO3SMOXKHOCTh HAMPaBIATh U PEryIHPOBATh MOBEACHHUE C TOMOIIBIO, KaK UyKOH,
TaK U COOCTBEHHOW peur. BoybHBIE HE CIIOCOOHBI CO37aBaTh MPOYHBIE MOTHBHI 3allOMHUHAHUS M
MOJJIEP)KUBATh aKTUBHOE HAIPsHKEHHE, HEOOXOJUMOe JIs MPOU3BOJIBHOTO 3amoMHHAHUS. JlpyruMu
CJIIOBaMH, CTPaJaeT CII0KHAs MHECTHYecKas JIesTeIbHOCTh B LENOM. Y OOJbHBIX Hapyllaercs
WHTEIIEKTyanbHas JesITeIbHOCTh, HAUMHAs OT HanboJiee MPOCThIX M HATIISIHBIX ee PopM U KoHYas
CJIO)KHBIMU BHJIAMHU OTBJICYCHHOHN JHCKYPCHBHOW JIEATSIBHOCTH. DTH CHMIITOMBI SPKO TIPOSBIISIOTCS
Ipu Tepecka3e OONBHBIMH JIOCTATOYHO CJIOKHOW CIOKETHOM KapTUHKA. OHU HE CIOCOOHBI
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COIOCTaBUTh JETAIM KapTUHKHU JIPYT C JAPYIOM, 3aT€M BBIABUHYTH HEKOTOPYIO TUIIOTE3Y U CBEPUTH €€
C pealbHBIM cojepkaHueM KapTHHKHU. [lomoOHasi mocienoBaTenbHOCTh JIEMCTBUN XapakTepHa s
HOpMaJIbHOTO 4esjoBeka. Hampumep, OOJbHOMY ¢ TOpPaKEHHBIMH JIOOHBIMH JIOJIIMH  MO3Ta
NPEIbABISAIOT KapTUHKY, TJIe U300pakeH MajbuMK, MpoBajIuBIIMiica B mpopyOs. K Hemy Oeryr moau,
Ha JIbAy BOJM3M MpOpyOM BbICTaBIE€HA HAANUCh «OCTOPOXKHOY», BIAIM BHIEH ropod. bombHON He
CHOCOOEH MpoaHAIM3UPOBATh KAPTUHKY. YBHUAEB HAANUCh «OCTOPOKHO», OH cpa3y 3akitouaeT: «Tok
BBICOKOTO HANPSDKCHUA!»; YBHJIIEB MIIUIMOHEpA, OETYIIEro cracaTb TOHYILETo, OOJbHOW TOBOPHT:
«BonHa!» U T. 1.

Joonste 0onu u pecynayusn moyui. Cpaszy nocjie pa3pyuieHus: KOpbl JOOHOTO MOJI0ca OOJIbHBIC
CTaHOBSITCA alaTUYHBIMU, JIMLO MPUHUMAET XapaKTep MAacKH, Y HEKOTOPBIX OTMEYalOT MYTU3M WU
AKMHE3MI0 (CKOBAHHOCTb, OTCYTCTBUE JBI)KEHHUI). Uepe3 HECKOIBbKO JHEN Mocie MOpaKEeHUs, KpoMe
pa3HOOOpPAa3HBIX JBUTATENbHBIX HApYIIEHUH (CM. BBINIE), HAONIOAAIOTCS CTEPTOCTh SMOIUN U
HEa/IeKBaTHOE IIOBE/ICHUE.

Bomnpocsl

1. AcummeTpust GyHKIMI TOJIOBHOTO MO3Ta YelloBeKa (Ha MpuMepe peueBoi (yHKIIUN).

2. 3aTbUIOYHBIE OTJENBI MO3Ta U 3PUTEIHLHOE BOCIPUSITHE.

3. Yyactue Kopbl B OpraHu3aliy HarsgHbIX IPOCTPAHCTBEHHBIX CUHTE30B.

4. JIoGHBIE JOTM MO3Ta U PEryJSILMs ICUXUYECKON ASITETbHOCTU YeJIOBEKa.
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3AKIMIOYEHUE

Mo3z uenoeexa u cospemennwtiic mup. CyJsi 0 MCKOIIaeMbIM OCTaTkam, cemeiictBa Hominidae
(;moam) u Pongidae (uenmoBekooOpa3Hbie 00€3bsHBI) pa3eIuInCh B d01ieHe. B KoHIle mieiicroneHa (2-
3 MIIH JIeT Ha3aj) MOSBWICS MEPBBI HACTOSIIMKA MpPECTaBUTENh TOMUHHU] aBCTpalonuTek. Bec ero
MO3ra COCTaBJsUI IMPUMEPHO TPETh OT Beca MO3ra COBPEMEHHOI'O 4YEJOBEKa, OH XOAMJ
(MpsAAMOX 03K JIEHUE), UCTIONB30BAJ OPYIUS M OXOTWIICS rpynnamMu. Jta (opma cyiiecTBoBaia BILIOTh 10
neaHukoBoro mnepuona (mpumepHo 700 Teic. et Tomy Hazaxd). [lpumepro 600 Teic. jeT Hazafg
nosiBuiics HOmMo erectus. Otot Bux umen odwbem yepemna okoio 1000 cM®, uTo MPUMEPHO BJBOE
Oonbie, yeM y aBcTpaionuTeka. OH y)Xe caM M3roTaBiIuBall KaMeHHble opyaus. IlockonbKy B MecTax
HAXOXJICHUS HCKOMAeMbIX OCTAaTKOB, Kak IMPaBWIO, OOHAPYKHUBAM KOCTH KPYIMHBIX >KHBOTHBIX,
BUJUMO, YOUTBIX OXOTHUKAMH, MOKHO JyMaTh, YTO OH KMJI U OXOTHJICS XOPOLIO OpraHU30BaHHBIMU
rpynnamu. Hanwuue opynuii ¥ XOpoIlo OpraHu30BaHHBIX TPYII MO3BOJIAET MPEANoarath Kakyrm-To
dbopmy peun. Bee 310 ykazwsiBaeT, uto HOMO erectus 3HaunTebHO OJMkKE K COBPEMEHHOMY YEJIOBEKY,
YeM aBCTPAJIOMHUTEK.

[lepBble nrOAM, HE OTIMYMMBIE OT HAC, MOSIBWINCH MpuUMepHO 35-40 ThIC. JET Ha3zal, BO BpeMs
MOCJIEAHETO JIEAHUKOBOTO nepuoaa. HensBecTHo, Kak MPOM30LUIO 3aMEIIEHNE TPUMHUTHUBHBIX JIHOACH
COBPEMEHHBIMH JIIO/IbMU-JAJIbHENIIEH 3BooMel, rudbpuausanueil win BeiMupanueM. llosBienue
Jro/iell COBPEMEHHOT'O THUIMA CONMPOBOXKJIAIOCH OBICTPHIM PACIIPOCTPAHEHHEM U COBEPLICHCTBOBAHUEM
KYJIbTYpbI, YBEJIMYEHUEM €€ pazHooOpa3usi. OHU XOPOHWIN CBOUX MOKOMHHMKOB, YKJIaJbIBasi BOKPYT
TeNa yTBAaph U I[BETHI, IOATOMY €CTh OCHOBAHUS MPEAINONarath, YTO OHU BEPUIU B 3arpOOHYIO JKU3Hb
U HMENIM KaKylo-TO peNUruio. ITo yxe Obi1 HOMO sapiens-coBpeMeHHBIN uemoBek. B sBomonnu
cemeiicteo Hominidae o6o3Ha4yminach TEHACHIWS K PAa3BUTHI0 HMHTEICKTYAbHBIX CIIOCOOHOCTEH.
[Ipesxkme Bcero MPOUCXOIUIO PE3KOE YBEIMYCHHE O0BheMa TOJIOBHOTO Mo3ra oT-500 oM’ y
aBcTpanonuteka 10 1400 cm® y Homo sapiens. YBemmueHue Beca MO3ra-pUMep HAIPABICHHOTO
0oTOOpa, KOTOPBI B MaciiTadax MajJeoHTOJIOTMYECKOTO BPEMEHH MPOXOAUI CTPEMHUTENbHO. DTO, MO-
BUIMMOMY, IMPHUBEJIO K MPOTPECCUBHOMY DPa3BUTHIO Bce 0ojiee Pa3BUTHIX NCUXMUYECKUX (YHKIUH,
BKJIIOUAIOIIUX MIPEXK]IE BCETO Pa3BUTHE A3bIKAa KaK CPEJCTBA OOIIEHNUS.

Ha pannH#x sTanax 3BOJIOIUH Y€TIO0BEKA, O-BUIMMOMY, UMENIa MECTO MOIUTaMusi. MHOTOXEHCTBO
IPUBOJIMWIO K TOMY, YTO MYXYMHA, OOJAJAIOUIUil ONMpe/eleHHBIMU MpEeUMylIecTBaMK (HapuMep,
BOXKJIb), BHOCHJI 3HAUUTENbHBIN BKIaa B reHodoHI. boiee TOro, TOIbKO B OTpsAe NPHUMATOB
ACTpabHBIN IIUKJ, KOT/Ia caMKa TOTOBa K CIIapuBaHUIO 1-2 pas3a B roj, 3aMeCTHJICS MEHCTPYalbHbIM
ukiioM. Tlo-BuauMomMy, 3TO MOIJIO CIOCOOCTBOBATh y YEIOBEKA CO3AAHUIO NMPOYHBIX CYNPYKECKUX
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nap, a CJeJ0BaTeNIbHO, (POPMUPOBAHUIO CEMbH KaK OCHOBHOM SYEHKH COBPEMEHHOTO 00IIeCTBa.

Jlromn coBpeMeHHOTo THNa, TMosBUBIIHECS 35-40 ThIC. JIeT Ha3aj, ObUIM aHATOMHYECKH HE
oTanuuMbl 0T Hac. C 3TOro BpeMEHHM JaBlieHHe OTOOpa B OTHOLICHMM AHATOMHYECKUX IMPH3HAKOB
ObUTO OYeHB craObiM. [IpekpaTuics nu ecTecTBeHHBIH 0TOOp? brojorn marT OgHO3HAYHBIA OTBET-
HeT. OrpaHM4eHHOCTh NPOCTPAHCTBA, HA KOTOPOM OOHUTAaeT 4YeNOBEK, CTAaHOBHUTCS Bce Oojee
CYIIECTBEHHBIM (DaKTOpOM. DTa TEHACHLUS B IOCJIEIHUE TOAbl yCUIMBaeTcs. Pa3BuTue TEXHUKH
YMEHBIIAET YUCIIO JIIOJCH, 3aHATHIX B CEIbCKOM XO3SHCTBE, M CIIOCOOCTBYET MHUIPALIMU HACEICHUS B
y)K€ TepeHaceleHHbIE ropoja. JTa TEHACHLUsA ObUla yCKOpPEHa MPOMBIIIJICHHOW pPEBOIIONUEH U
poIoJDKaeTcst A0 cux nop. Jlemorpadudeckue, METUIIMHCKIE U TEXHUYECKHE N3MEHEHHS, CBA3aHHBIC
C U3MEHEHHEM OOIIEeCTBa, MPOUCXOAAT TEMeph CTOJb OBICTPO, YTO 4eJOBeuYecKas IMOMYJSIus He
ycleBaeT aJanTUpoBaTbes. Y JIOJCH, Hampumep, MOTYT ObITb T'€HOTUIIMYECKHE pa3iuuusi B
TOJIEPAHTHOCTH (YCTOMYUBOCTH) K YCJIOBHSIM NEPEHACENICHUS WU K IIIyMY, KOTOPBI B 3TUX YCJIOBUAX
noBbIeH. Takum 00pa3om, IBOJIOIHS YeTIOBEKa MOXKET HJITH ceiiuac B HANpaBJICHUSIX, OTIIMYHBIX OT
T€X, KOTOPBIE MOAJIEPKUBATIUCH OTOOPOM B ITPOLILIOM.

3a sror B oOmieM o4yeHb HeOombIION uctopuyecku (35-40 Thic. jeT) oTpe3ok Bpemenn Homo
sapiens mpoies MyTh OT JKU3HH HEOONBIIMMH OXOTHHYBMMH TPYIIaMH JO COBPEMEHHOM
nuBuian3anuu. KakoBel OMoOrnyeckue MpeAroChUIKM B CTPOEHHMHM MO3ra COBPEMEHHOI'O YEJIOBEKA,
KOTOpBIE CIIOCOOCTBOBAIN YCHEIIHOMY MPOXOXKIEHUIO 3TOr0 MyTU? DTHU BOIMPOCH OOCYXKIAIUCH B
KHHUre, a 3/eCh OyIyT KpaTKO ONHCaHbl OCOOEHHOCTH MO3ra YeJlOBEKa, KOTOphIE MOIJM CTaTb
MPUYMHON YCIEIIHOW 3BOIIOLUU YEIOBEKA COBPEMEHHOTO.

[Ipexne Bcero-aTo pasmepsl TOJI0BHOrO Mo3ra. OH JEUCTBUTENBHO HEOOBIYAtHO OOJBIION B
CpPaBHEHUHU C MO3TOM JIPYTMX MIJIEKOIUTAIOLIMX TOTO e Beca. Pa3BUTHE TOJIOBHOrO MO3ra IpUMaToB
IOILJIO O IYTH TMIAaHTCKOIO pa3pacTaHus KOpbl (3KPAaHHOM CTPYKTYphl) OOJbIIMX modymapuid. Jlis
TOr0 4TOOBI YMECTHTh KOPY B OrpaHMUYEHHOM OObEeMe 4YepenHol KOpoOKH, 0oOpa3oBaluCh
MHOTOYHCJIEHHbIE CKJIaAKu (Oopo3apl M u3BWIMHBL). llpu 3ToM yBenuueHue MJIOWAAU KOPbI
MPOUCXOAWIO MCKIIOUUTEIBHO 3@ CUeT AacCOIMAaTUBHBIX I[OJIEM, KOTOpbIE TMpEXAE BCEro u
00eCTeunBarOT MICUXUYECKHE ()YHKIIUH.

[Tonymapusi ToJI0OBHOrO MO3ra 4YelloBeKa acUMMETpU4Hbl. lIpexae Bcero 3To MposBIAETCS B
pedeBoil GpyHKIMH: JieBoe noymrapue (y MpaBIIei) OmepupyeT MOCIeA0BaATEeIbHBIMUA COOBITHUSIMH, a
MIPaBOE-OJHOBPEMEHHO MPOUCXOAAIMMU. JlpyrumMu cjaoBaMHu, OJHO TMOJYyLIApUE OCYIIECTBIISIET
BepOAIN3aUI0 COOBITHI, a APYroe-uMeeT Aeo ¢ oopa3zamu. Y 30pOBOTO YEIOBEKa J1BA TOTYIIAPHS
JOTIONHSIOT IPYT Jpyra, T. €. KOMIUIMMEHTAapHbL. briaromaps 3Toil 0COOEHHOCTH B MO3Te 4YeIOBeKa
COCYIIIECTBYIOT JBE MOJIEJIM BHEITHETO MUPA: OAUH BepOATM3UpPOBAHHbBIN (JIOTUYECKUIT), a APYTro-MUp
o0pazoB. OtoT pakr U. I1. [TaBroB Ha3Bay BTOpPO CUrHaAIBHON cucTeMoi. HekoTopble KIMHUYECKHEe
HaOJII0/IEHUs MOCJIEIHEr0 BPEMEHU YKa3bIBAlOT Ha TO, YTO TEUEHUE BPEMEHU M BHEIIHUX COOBITHIA
TaK)K€ OIOCPEZOBAHO Y YEJIOBEKA MHIAUBUAYAIBHBIM BPEMEHEM M IIPOCTPAHCTBOM, KOTOPBIE UMEIOT
Pa3HbII X0/ U CTPYKTYPY B JIEBOM U IIPABOM IOJIYIIAPHSIX.

VY 5KMBOTHBIX OMOJIOTMYECKHE MOTUBALIUH (TOJIOM, KaXKAA, PA3MHOXKEHUE U JIp.) SBJISIOTCS OCHOBOM
UX TIOBEJIEHUSI. DMOLMHU B 3TOM CJIy4yae UIPalOT POJib OLEHKU: €CIIU MOBEJIEHUE KUBOTHOTO MPUBOJIUT
K IOJIOXKUTEIBHOW DMOLMH, TO TAaKOE IOBEACHHE NPOIJIEBAETCS, €CIU K OTPHULATEIbHOW,-OHO
IpeKpaaercs. ¥ 4YeaoBeKa SMOLUHU MPUOOpENTH CaMOCTOSTENIbHYIO POJIb PETYNSITOpa MOBEACHUS B
caMOM IIMPOKOM CMBICIIE cIoBa. J[pyruMu cioBaMu, KpomMe OMOJIOTMYECKMX MOTHMBAlLIMH, y deloBeKa
MOSIBUJINCH TyXOBHBIE 3aIIPOCHI.

Jlokanu3anus BBICIINX TCUXMUYECKUX (YHKIUI B MO3re UeJIOBeKa CYIIECTBEHHO OTJIMYAETCS OT MX
JIOKaJIM3allud B MO3T€ >KMBOTHBIX, Ha YTO BIEpPBbIE OOpaTWI BHUMAHUE BBIJAIOUIUIICS COBETCKUMN
ncuxotor JI. C. Beirorckuif. OH 0003HaYMII 3TO SIBIEHUE KAK «IKCTPAa-KOPTUKAJIbHAS JIOKAIN3ALUSA
NCUXUYECKUX (YHKIUI», MOHUMAas MOJ 3TUM TO, YTO BCE BHUIBl CO3HATEIbHON JEATEIbHOCTH
YeJIOBEKA OCYILECTBISAIOTCA C ONOPOM Ha psAJl BHEIIHUX BCIIOMOTATENIbHBIX OpPYIWUN WM CPEICTB.
[TpriMepoM MOKET CIY>KUTh Y3€JI0K Ha IJIaTKe, KOTOPbI MbI 3aBsI3bIBA€M, YTOOBI 3alIOMHUThH HY)KHOE
coJiepKaHue; TabauIa YMHOKEHHUs, KOTOPOH MbI MOJIB3yeMCsl JUIsl BHITIOJHEHUSI CYETHBIX OIepanuii, 1
MHoroe apyroe. C MoMoOIIbI0 3TUX BHEUIHUX CPEACTB T€ YYACTKU FOJIOBHOTO MO3Ta, KOTOpPbIE PAHbIIE
paboTany caMOCTOSITEIbHO, CTAHOBSTCS 3BEHBSIMH €IMHON (DYHKIIMOHAIBHOW CUCTEMBI. DTO CBOMCTBO
MPUHIUNUAIBHO OTJIMYAaeT MO3I JKMBOTHOTO OT MO3ra 4enoBeka. Jlpyroe BakHOE€ CBOMCTBO
NCUXUYECKON (PYHKIIMM YeTOBEeKa COCTOMT B TOM, YTO JOKAJIM3alMs NCUXUYECKON (PYHKIMH B MO3Te
MEHSIeTCSl KaK B IPOLECCe pa3BUTUSI peOeHKa, TaK M Ha IMOCIEOBATEIbHBIX ATamax YHIpa)KHEHUS.
[TosTOMy mOBpexieHHE TOJOBHOTO MO3ra y peOeHKa B paHHEM BO3pacTeé HE TOJIBKO MPUBOAUT K
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BBINAJICHUIO KaKOW-TO 0a30BOM (yHKIMH, HO M BTOPUYHO MOXKET BbI3BaTh HeIOpa3BUTHE Oolee
BBICOKHWX, HAJICTPOCHHBIX HaJ HEMl 00pa30BaHMIA.

PebeHoK mosBNsSETCS Ha CBET C IMOJHBIM HAOOpPOM HEWPOHOB, HO BEC €ro MO3Ta COCTaBIISET
NPUMEPHO TOJIBKO YETBEPTh OT BEca B3pOCIIOro uesioBeka. HapacTaHuwe Beca mMo3ra MPOUCXOAWT 3a
CUeT pa3pacTaHusl CBs3eH HEHPOHOB Mex Iy coO0¥ M uX nanpHeued quddepeHupoBKH (Hapumep,
NPOpacTaHWEM aKCOHOB K 30HAM WHHEPBAIUH ).

PazButne pebeHka 3aHMMaeT [JIMTEIBHBIM TNEpHOA. 3a 3TOT MepHoja peOEHOK CTaHOBHTCS
MIOJTHOIICHHBIM YJICHOM COBPEMEHHOW IMBHIM3anuu. Eciau mpencraButh cede (aHTacTHYeCKHid
cilydail, 4YTO COBPEMEHHAsi CeMbsi MOTJIa Obl B3ATh Ha BOCHUTAHWE MIIAJCHIIA MEHIEPHOTO YElIOBEKa,
4T0 ObLTO OBI? He BBI3BIBACT COMHEHHUH, YTO 3TOT PEOSHOK YUMIICS OBl B IIKOJIC, YCIICITHO €€ 3aKOHYHIT
u crax Obl wieHoM Hamed uuBwiIM3anuu. OKa3bpIBaeTCs, B IPOLIECCE Pa3BUTHS MO3r peOEHKa
Ype3BhIYANHO TUIACTHYEH, HO ATA IUIACTUYHOCTh IO OTHOIICHHUIO K PA3HBIM IICUXHYECKUM (PYHKIUSIM B
pasHble MEepHOAbl XU3HH HEOJUHaKoBa. Hampumep, UIsi yCBOEHHSI POAHOTO S3bIKA ONTHUMAJIbHBIM
sBIsieTcst Bo3pact A0 4 net. [IpuoOpereHne HaBBIKOB MPEAMETHOTO 3PSHHS TPOUCXOIUT Ha HHTEPBae
1o 15 ner. DTy npuMepbl MOXKHO MHOXHTb. [ JTaBHOE, YTO HY)KHO IIOMHHTB: MEPHOJ JIETCTBA OUYCHb
pacTsHyT (3TO TMO3BOJIIET YCBOWTH CyMMYy 3HAHHMW COBPEMEHHOW NMBWIM3AIMW), U B 3TO BpeMs
CYIIECTBYIOT NEpHOJbI (MX Ha3bIBAIOT «UYBCTBUTEIBHBIMHUY»), B KOTOPbIE Ta WJIM WHAs MCHUXUYECKas
¢bynkuus dopmupyercss ocodeHHO Jerko. COOCTBEHHO 3TO M €CTh OTBET Ha BONPOC: MOXKET JIU
HACTYIUTh MOMEHT B HCTOPHUYECKOM Pa3BHTHH, KOTJIa YEIIOBEK OCTaHOBHTCS B cBoeM paszutuu? Ilo-
BUIMMOMY, OTBET Ha 3TOT BONPOC OTpUIATeNbHbIA. Kaxmoe cienyromiee MOKOJICHUE JIIOJEH ¢
JIETKOCTBIO YCBaMBAET IUIOABI NPEABIAYIIEro MOKOJICHHUs, JOOBIThIE UMM TSOHKKUM TpyaoM. [lo sTomy
MOBOAY OCTPOYMHO OTBEeTWJI A. DHHINTEHH Ha BO3PAXKECHUS €ro ONIOHEHTOB, YTO TEOPHS
OTHOCHUTEJIBHOCTH MPOTHBOPEUYUT 37PAaBOMY CMBICIIY: MO CIIOBaM BEITUKOTO YYEHOTO, 3[PaBbIii CMBICT-
3TO MPEAPACCYIIKH, KOTOPbIE YCBOCHBI Y€JI0BEKOM J10 18 JieT.

MpunoxeHusn

Hpunoxenue 1

Cxema mosra yenosexa. Koopamuarei, nenoan3yembie B aHATOMMH H dusnonorun

CoMaroceHcopHay
MotopHan kopa Kepa

Hopcamiso NumGuyeckan Kopa

POCTPARBHG  wew.t —.  KaviansHe
f

'CBOﬂ

MpedporTanshas
xopa
TMonocaTue Tenz

.. 3psrensnas kopa

- Tagamyve

Tnas "~ . L Bepxtite yerBepoxonmme
Cer4arka . Hapwioee KoncHyaTos

3PMTENbHEL Heps N0

. . / kK ~+ Tony6oe natHo
"E Bewntpansho Cunoranapyc” .~ Moaseuvor
(MMM} I'nonokami
? BekTpanbho NopcanbHo Trenodia " {Ipoacnarosareti mosr
(nepeaIrd {3a0HMjT) )
P 3picrens bk TpaKT Yeproe % Cranuuoit moar
HEUIECTBO
TesmeHHay JEmbiaecxan
Kﬂ ] - -
J YAATEHG Robsian e nony KOpA gy Tenmernan qons

DONH - 3aTEIo4HaA fobua

AanH ROAH

3aTbLNovHan 10a8

Bucounan aons Al

BucovHast aona

Bua c6oky Bun ¢ MeaHansHON CTOPOHEL
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ITpuroxenue 2

Kponeuocnue COCYAbl MONOBHOMO MO3rA JCT0BCKA

OBoHATEALILAN MY KOBHUA
4. COTIMLINIS ANteri
a, cerzbralis anterior
a. varstic mfenor
Boponka
3. cerehralis superior

IpuTeaeHbl nepekpeeT

a. cerebellans med,

TpodHnTHHR
HEDEB

a. cerebellaris cand

a. verichalis

a. spinafis ventr.
Jnuenoit 1 sectaGyio-

LHYXOEOIT HEPEB

a. cerebralic supenor

a. vemehralis

[oaopneii Mozr. Bun cboky lNonoproi Mo3r. BrI ¢ ocHoBanA
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Tlepudepudeckan pereTaTHBHAA HEPBHAR CHCTEMA 9e/10BEKa

I11
VII

P — mapacHMNaTH4YecKasd CHCTEMAd, S — CHMTIaTHYECKAaA CHCTEMA.

III — raaszogBuraTeneHslil Hepe, VII — nmiesod nepp; IX — a3pKorno-
TOMHBHIA Heps; X — GiyXAalownii Heps; S,—S, — KpeCTLIOBhIE CETMEHTDI;
T,— rpymsioit cerment;, L,— noacununpiii cerment; Gs— norpaHwyHbii
CTBON CHMIIATHYECKOH HEPBHOM cHCTemnbl; P¢ — 4peBHOe crineTeMue;
Pml— GprixeeyHoe creTeHHe, Pm2 — HIDKHee GphIxeeyHOe ciuere-
HHe; A — rna3; Tr — cae3nas xenesa; R — 3es; Sd1 — noguemiocTHad
CMIOHHanA Xxenesa; Sd2 — mooeAsBIMHAA COHHAR kKenesa; Sd3 — okono-
YLWIHaA cmoHHas xeneza; H — cepuue; Ta — tpaxes; Br — 6GpoHxH,
nerkue; Qe — nuuieson; M — xenynok; L — nedens; P — nomyenynoou-
HaA Keneza;, D — kuwevHux; N — mouka; Ha — moueroit ny3wips; F —
OPTAaHBl PAasMHOXKEHHA.

IIpunoowcenue 3
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Hpunoxenue 4

JInmOuueckas CHCTEeMA TOJOBHOTO MO3Ta YeA0BEKA

[loscHan W3BMIHHA

FHnoranamyce:
3ybyaras
RYTOOOPA3HOE AOpo MHuHIaNHHA H3BHAHHA
MapaBeHTPUKYIAPHOE /
anpo / I'nanokamn

Tunnokamn TepMHHATBHEE
onyboe maTHO BOJIOKHA
Munganuna CxeMa cpasesi THMBHYECKON CHCTeMSEL.

Kopthaon | /AI]{TI‘ Tunodus

HLIf Dyropox.

l — mepeance TanaMmuyecKoe 4apo; 2 — IMATOHANbHAA CBA3KA
(Bpoka); 3 — navepanbHan ofoHATENbHAA HOMOCKA; 4 — MaMMI-
"Hanovednug RAPHOE TeNo; 5 — MEARATBHLI RYYOK MepeaHETo MO, & — Me-
AuankHas OBOHATENBHAA MONACKA; 7 — CBOMATENbRANA MYKOBHLA;
8 — neperopoaka; 9 — MeAYAASPHEIE BonoKHA, [0 — 0BOHATENb-
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Ipunoscenue 5

DHAOKPHHKAA CHCTEMA OPraHmama venoseka. IpuMepH HeKOTOPBIX
IHAOKPHHHBLIX HAPYRICHMH

MinoTanamyc
Funodns

HnrosussHan -
Kereaa

Monxenynoy- :
Hag xKenesa Haanoyeunuk

(xeRilKHa)

Anuko
{MyXK4HHa)

T'unoTanamuyeckuii Kapnuk (HaHnam);
HeOCTATOK POCTOBOTO [OPMOHA B paH-
Hem Bospacte, desymka 22 jer.

a &
Sx3odTanpM {(«THeBHBIH B3r- AKPOMEFAINA ¥ MY:KINHM 46 AeT (H30bITOK

N4>} BCREACTBUE TUNEPDYHK-  BHASASHHA POCTOROTO TOPMOHA ¥ BIPOCTO-
UHH IIHTOBMANHOMR JKenesbl. TO 4eN0BEKa).

@ — YKPYMHEeHHE AHLD, PACXOXKACHHE 3yGOB {IH-
aACTeMA); 6§ — yBeNHUYCHHE A3LIKE,
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PYHKIMOHANLHAA AHATOMHS MOTKEUKA

Flepenvan
. Dons

3anHAA Ao

brorkyrononynapran
Hoan

Kopa Azpa moaxeka:
o WIATPA
Modkedka 7 okpyroe
/*,r'f: OpoDKOBHIHO
I 3yBuatos

JNatepanbuoe
BeCTHOYIAPHOS
snpe {Jlefitepca)

A — NONTOXKEHHE MO3IKEYKA B MO3INe 4etoBeka; b — momepeunstii cpes
HEPE3 MO3KCHOK U MOBTOBON CTBOM (B TONILE MO3KEUKA HAXOMATCH MO3-
Keukosbie Aapa); B — obbeMHas cxeMa kopbl modweuxa: Tl — KiIeTKR
Mypkuase; T — etk FOABIKN; KK — KOP3MHUATBIE KNETKH; 3BK —
3BE3RYATLIC KIETKH; B -— NA34al01lee BONOKHO; MB — MOXOBMINOE BONOK-
HO; 3 — KJETKa-3¢PHO; MC — MOMEKYJIAPHBI CNoi; NB — napannentHele
BONOKHA, BMS — BHYTPHMO3XeukoBbie Aapa. CTPEAKAMU MTOKAZAHBL Ha-
NpaBrenns ABUKECHUS BO3OYXASHHA.

Ipunooscenue 6
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IIpunoxxenue 7

LBeroBoe 3peHue

KpacHbi 3eneHnii

KeonGouks Tpex

St C I THROR
it : ittt LleHTp = Cupne
=
ARERT = L. "%, Jeneusie
J.L . J.|| L.'I flmuMl i i [epaepun g 0.02 /
=
g - KpacHue
2 0,01
b HKenrotit CHHHI T
RS %
ok -
Ueutp = 1 1 L

]
400 500 600 700

1]
HE Tepudepus JnAMHa BOMHEL, HM

uBCTOOHHOHcHTHbIE« TAHFMWO3HEIE KNETKH CETYAaTKH.

A — «CHHe-3eN¢Has»; B — exenro-cuuas». Copasa — CTCKTPE TIOTMOIEHHS
TPex THROR KoaBouek.
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[Ipunoxenune 8

JlepmaTomsl Teaa senoBexa

155



TOJKOBBIA CJIOBAPH

ArHo3us - yTpara 3HaHud. HecrnocoOHOCTh CyOBEKTa BCIIOMHHUTH O MPEANISCTBYIONEM COOBITHH.
Perporpamnas arHosuss - 3a0bIBaHUE COOBITHUN, MPEINICCTBYIONIUX JaHHOMY MOMEHTY
BpPEMEHH.

AKuHe3usl - CHIKeHue oObema ABwkeHHW. OIUH M3 CUMITOMOB HApYIICHHS JBUTATEILHOU
¢dbyHkuy, Harpumep npu 6one3nu [lapkuHcoHa.

AKCOH - OTPOCTOK HEHpOHA, M0 KOTOPOMY BO30YXKICHHE (MIOTEHIMAN JEHCTBUS) MPOBOAUTCS OT
JTAHHOTO HEHPOHA K IPYroi KieTKe (ApyroMy HEHPOHY, MBIIICYHOMN WIIH JKEIE3UCTOMN KIIETKE).

AKTHBHasi 30HAa -  CHCIHAJIM3UPOBAHHBIE MeCTa  I[MTOIUIa3MaTHYeCKOW  MeMOpaHbI
MIPECUHANTUYECKOW TEPMHHAIU, B KOTOPBIX IPOHUCXOIUT OCBOOOXKACHHE MeEAHATopa,
YIaKOBAHHOTO B IMTY3BIPHKH.

Amuraaaa cM. Munoanuna.

AcuHeprusi — Hap LICHUE COJIPYKECTBEHHBIX JIBIKEHUU. OJIMH U3 CUMITOMOB HapyIICHUS
JBUTATEIbHON (QYHKIIMU, HAIPUMED, TOBPEXKICHUU MO3KEUKA.

AcconiuaTuBHbIE 00/1aCTH KOPBI - B KOPE OOJBIINX MONYIIApUI BBIIEISIOT TPU acCOLMaTUBHbBIC
30HBI: TEMEHHO-BHCOYHYIO, TPEPPOHTATIBHYIO U TUMOUYECKYIO.

ATakcHsl - paccTpONCTBA MOXOAKU M PaBHOBECUS MPHU MOBPEKICHUM, HAIPUMEDP, MO3KEUKA WU
3aJIHUX CTOJIOOB CIIMHHOTO MO3Ta.

Adas3us - napymenue peun. MomopHas aghazus BO3HUKACT MPU TMOBPEKIACHUU 30HBI bpoka,
ceHcopHas aghazusi - TIPU TOBPSKICHUM 30HBI BepHUKe, nposoonuxoeas agasus - TpH
MOBPEXKIEHUH KPIOUKOBUHOTO ITy4YKa, COeIMHsA0IEro 3086l bpoka u BepHuke.

AddepeHT - HEHPOH, WIN MyTh, KOTOPHIN MEpeJacT CUTHANbBI K LIEHTPaTbHON HEPBHOI cHCcTEME.
Hanpuwmep, cnyxoBbie adepeHTsl, BecTuOysipHbIe adGepeHTsl U T. /.

ALIETWIXOJIUH - MEINATOp, BBIACIAIOMIUNCA B HEPBHO-MBIIICYHBIX CHHAICAX W HEKOTOPBIX
LEHTPAIBHBIX CHHAIICAX.

ALIeTWIXOJTHHACTEpPa3a - (EpMEHT, paCIICIUISIONINI alleTUIXOIWH Ha XOJHMH U YKCYCHYIO
KHCJIIOTY.
ba3zaabnble ranraum, unu CtpuatyM - sjapa OonbliuX Moiymapuii Mo3ra. Bxirouaror
ONeTHBINA 1map, XBOCTATOE SAPO M CKOpIIyIy. [IpoBOISIIMMY ITyTSIMU TECHO CBSI3aHBI C YEPHOH
cyOcTaHIuei, cyoTanaMuueckuM sapom (teiom Jlrouca).

Buorennble aMuHBI - Ipylna MeIWaTOPOB, BKIIOYAIOIIAsl CEPOTOHUH, J0(GaMuH, aJpeHAUH U
HOpPaJIpEHaINH.

Boabmme nosymapusi - napHble CTPYKTYpbl FOJIOBHOTO MO3ra, OCOOEHHO XOpPOIIO pa3BUTHIE Y
YeNoBeKa U BBICHIUX 00€3bsH, CBSI3aHBI MEXKAY CO00I MO30JIUCTHIM TETIOM.

Bpoxa 30Ha - 00651acTh T00HOM KOpBI, KPUTHUECKU 3a/IeHCTBOBaHHAS B OKCIIPECCUBHOM pPEUH.

BenTpajibHble KOpeNIKH CIUHHOIO MO3ra - 0O0pa3oBaHbl aKCOHaMHU MOTOHEHPOHOB MEPETHUX
pPOTOB Ceporo BeHIeCTBa CIMHHOTO MO3ra, a TAaK)K€ aKCOHaMU HEMpPOHOB (CHMIIATUYECKHUX )
OOKOBBIX POI'OB CEPOT0 BEIIECTBA CIIMHHOTO MO3Ta IPYAHbBIX CETMEHTOB.

Bepuuke 30Ha - o007acTh KOpHl HA CTHIKE BHUCOYHOM M TEMEHHOW JOJIeH, KPUTUYECKH
3aJIeHCTBOBAaHHON B CEHCOPHOM aHAJIU3€E PEUH.
Bo30y:xnaronmii  nmocrcuHantuyecknii  moreHumas (BIICII) - Bo3HuKaeT Kak CABUT

MEMOpaHHOTO TMOTEHLMalla HeMpoHa B CTOPOHY JAENOJSApHU3allMd HpPU OJHOBPEMEHHOM
BO30YykaeHuu Oosploro yucia cuHancos. [Ipu noctmkennn BIICIT moporoBoii BeTU4MHBI B
HEHUpOHE MOSBISAETCA NOTEHUUaN JAelcTBUsA. VOHHBIM MEXaHM3M COCTOMT B CyMMAaluu
MHOTOYHCIICHHBIX MOHHBIX TOKOB, BO3HUKAIOLIUX MPHU CpadaTbIBAaHUU OJIMHOYHBIX CUHAIICOB.

Bo30y:xneHne HelipoHa - BOSHUKHOBEHHE ITOTEHIIMAJIA IEHCTBUS.

BoJ10kHO MbIlIEYHOE - BOBHUKAET B MPOLECCE PA3BUTHS IIPU CIUSHUU HECKOJIBKMX COTEH KJIETOK,
[I03TOMY IO CYTH ABJIE€TCS CHHIUTHEM. B opraHusmMe B cOCTaBe II€JI0M MBIIIIIBI
(GYHKIIMOHMPYET KaK OfHa KJIETKA.

Bo.10KHO HepBHOe - aKCOH HEeMpOHa, KOTOPBIA HAXOIUTCS B COCTaBe NMepu(epruuecKoro HepBa.

I'anramii - cxomjieHMe HEWPOHOB M TJIMAIBHBIX KIETOK IO XOAy Mepudepruueckux HEpPBOB.
Hanpumep, MeXM03BOHOYHBIE TAaHTIMH (Y3JIbl) SIBJISIOTCS CKOIJICHHMEM IICEBIOYHHUIOISIPHBIX
HEHPOHOB: OJIMH OTPOCTOK aKCOHA UJET Ha nepudeputo u odpasyer nepudpepuyeckrie HepBhl, a
JPYTo# - B COCTAaBE 3aIHET0 KOPEIIKA BXOIUT B CEPOE BELIECTBO CIIMHHOIO MO3ra.
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I'emaTo’Hnedannyeckuii O0apbep - COCTOUT M3 CTEHOK COCYJIOB, BBICTHJIOK MO3TOBBIX
KEITyJJOUKOB U KJICTOK INIMH. 3alUIAET FOJOBHOW MO3T OT IPOHUKHOBEHUSI NH(EKIHII.

I'unepnoJssipu3anus - yBeJIu4eHue MOIIpu3auu MeMOpanbl HelipoHa. B mokoe MmemOpaHa KiIeTKu
MOJIsSIpU30BaHa B cpeHeM 110 -70 MB (oTpHuIaTenbHOCTh B IUTOIIIA3ME).

I'mnorajiamyc - HUXKHSS 4acTh IIPOMEXKYTOYHOI0 MO3ra, cocrasiseT creHkH Il skemynouka mosra.
Bxomutr B coctaB JMMOMYECKOW CHCTEMbl MoO3ra. SIBisieTcss TJIaBHOM CTPYKTYpOM Mo3ra,
obecrieynBaromIeil OMOJIOrHMYECKEe MOTHUBAIUK (TIOTpeOJiCHHE NHINHM, IOJOBOE IOBEJICHHE,
HoJiiep>KaHue BOAHO-COJIEBOTO OajlaHCa OpraHU3Ma U MHOTO€ JPYToe).

I'mnmokamn - CTpyKTypa CTapoi KOpbl Ha MEIMAIBHON CTOPOHE BUCOYHBIX foJied. IloBpexnenue
TUIIIOKaMNa MHpUBOAMT K cuHapoMy KopcakoBa. OH TecHO CBfA3aH € TMIIOTaJIaMyCOM
BoJIoOKHam# cBoja (fornix).

I'unogus - HUKHAS MO3roBas *eje3a, OJUH U3 OCHOBHBIX SHJOKPUHHBIX OPraHoB Mo3sra. Mmeer B
CBOEM COCTaBE TPH JOJTH: NepeodHioln, WIH adeHO2Unogus, 3a0Hi00, I Heupocunogus, u
npomexcymounyro. ' unogus cBsizaH ¢ TUIOTAIaAMyCOM TMIIOTAIaMO-THUIIO(U3aPHBIM TPAKTOM.

Iausi - KIeTKW, BXOAAIIME B COCTaB HEPBHOM TKaHU. OOBIYHO BBIIENIAIOT ACMPOYUMbI
(mIperMyILEeCTBEHHO HaXOJATCS B CEPOM BEIIECTBE MO3ra), oaucoyumsl (IPEeUMYLIECTBEHHO
HAXOo/AATCsl B 0EJIOM BEIECTBE MO3Ta) M MUKPORIUI0, YIaCTBYIOIIYI0 B 00pa30BaHUM MO3TOBBIX
000JI04EK.

I'opMoH - 6HoOrHMYEcKH aKTUBHOE BEILIECTBO, BBIJEIISAIOIIEECS U3 XKele3 BHYTPEHHEN CEKPELHH.

JleHaApHUT - OT rpey. «aepeBo». Pa3BeTBICHHBII OTPOCTOK HEHpOHA, Ha KOTOPOM OKAHYMBAIOTCSA
CHUHAICcaM{ MHOTOYHCIICHHbIE aKCOHBI IPYTUX HEHPOHOB.

Jenossipu3anusi - yMEeHbLICHUE MOJIApU3allMd MeMOpaHbl HelipoHa. B mokoe MemOpaHa KieTKd
MoJIsIpU30BaHa B cpeHem 110 - 70 MB (oTpuIIaTeIbHOCTh B IMTOIIA3ME).

JlenepeOpanuoHHAsi PUTHAHOCTb - AKTUBALMs MBbIIIL-pa3rudaresnell (aHTUIPAaBUTALIMOHHOM
MYCKYyJIaTypbl) NpU YJAJIECHUU OONbIIMX MOJyIIapuil Mo3ra (XMpypruuyeckuil paspe3 Ha
MEXKOJUIUKYJISIPHOM YpPOBHE) WIM MO3Xeuka. PasnuyaroT 1Ba BHJA PUTHAHOCTU: anb@a-
pucuOHOCMsb, BO3HUKAIOIIYIO NMPU BO30YKIEHHUH MOTOHEHPOHOB MNEPEIHUX POTOB CIMHHOTO
MO3ra, W 2amMMa-pucuOHOCmb, TOSBISAIOUIYIOCS IPU AaKTUBALMM TraMMa-MOTOHEHPOHOB
MEpEeTHUX POrOB CIIMHHOI'O MO3Ta.

JucMerpus - HapylleHME Pa3MEpPHOCTH JBMKeHUs. Hampumep, mpu MOBpEXAEHUU MO3KEuKa
YeJIOBEK € 3aKPHITHIMU IJIa3aMM HE MOXKET yKa3aTeJIbHBIM IMaJbLEM TOYHO JOTPOHYTHCS /10
KOHYMKA COOCTBEHHOT0 HOCA.

JopcajibHble KOpelIKH CIHHHHOIO MO3Ira - COCTaBJEHbl LIEHTPAJbHBIMH OTPOCTKaMH
IICEBJOYHUNIONSAPHBIX ~ HEHPOHOB  MEXKIO3BOHOYHBIX  TaHIJIMEB.  3aHUMAOT  3aJHUN
(mopcayibHBIN) KAaHATUK CIUHHOTO MO3ra.

Honnblii kanaa - OeiaxoBas MOJIEKYJa, 3aHUMAONIAs MECTO B MeMOpaHe; MpH ONpeAeTeHHbIX
YCJIOBHUSIX CIIOCOOEH TIPOIYCKAaTh OMPENEJICHHBIM THUI HOHOB. Pa3nmnuaioT HaTpPHUEBBIi,
KaJIMEBBIN, KAJIbLIUEBBIN, XJIOPHBII U HEKOTOPBIE JPYTHUE KaHAJIbI.

Komuccypa - rpynna akcOHOB, COEIMHSIOIINX OTIENbHBIE CTPYKTYpbl Mo3ra. Hampumep, camas
OosbI1asi KOMUCCYPa-MO30JIUCTOE TEN0, KOTOPOE COETUHSET OObIIME MOTyLIapusl.

Kopa Ooabmmx mnoaymapuii, wiu I[lnam (palium) - mnokpeiBaeT Oonblive MONyIIAPHS
npenmyiiecTBeHHO (95%) HOBOI KOpoi (MMeeT B CBOEM cocTaBe 6 CII0EB), HO TaKXe CTapoil
(TpexcinoiiHas kopa) - okoi0 2,5% u 1peBHEN KOpoil (CI10M HEHPOHOB BBIPA’KEHBI HESCHO).

JIumOnueckasi cucremMa - rpymna CTpyKTyp MO3ra, CBSI3aHHBIX MEXIY cO00I TECHBIMHU CBSI3SIMHU.
VYyactByeT B 00ecrieueHn MOTHBAlMOHHO-3MOLMOHAIILHON AeSITeNbHOCTH opranuzma. OHoi
U3 [VIABHBIX CTPYKTYP JIUMOHUYECKONW CUCTEMBI SIBIISETCS TUIIOTAIaMYC, KOTOPBIM OOJIBIINHCTBO
CTPYKTYp OOBEIMHEHbl B LEJOCTHYIO CHUCTEMY, PEryJIHUPYIOIY0 MOTHUBAIlMOHHO -
SMOLIMOHAJIBHBIE PEAKLIUN YEJIOBEKA U )KUBOTHBIX Ha BHELTHUE CTUMYJIBL.

MunaganunHa - rpynna sjaep, JIOKaIM30BaHHBIX B INIYOMHE MEpeIHEero MoJca BHUCOYHOW J10JIU
Mo3ra. limeer TecHble CBSI3U € TMIIOTAaMyCOM, THIIIIOKaMIIOM, TajJaMycoOM, C OOOHSTEIbHOM
cucteMoi. SIBisiercsa 4acTbio TUMOMYECKOil cucTeMbl Mo3ra. KoopauHupyeT 3HIOKPUHHBIE
OTBETHI M pEaKLIMU aBTOHOMHOW HEPBHOW BETETATUBHON CUCTEMBI, CBSI3aHHBIE C SMOLUSAMHU.

MopanabHocTh - Onu3Kas rpymnmna ourymeHui. Hanpumep, 3purenbHas MoJaibHOCTh OOBEAUHSIET
OLLYILIEHUE CBETA, TEMHOTHI, [IBETA U APYTUE XapPaKTEPUCTUKHU 3PUTEIBHOIO CTUMYJa. TepMUH
«MOJAJIbHOCTBY» 4YacTO YHOTPEOJsAIOT s 00O03HAYeHUs CTUMYyJa; HAlpuMep, CIyXoBas
MOJIaJIbHOCTB - CTUMYJIbI, 3JpECOBAHHBIE CIIyXOBOMY aHAJIN3aTOPYy.
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Mo3roBoii ¢TBOJI - BKJIKOYAET MPOJOJTOBATHII MO3T, MOCT U cpeaHHUil MOo3r. COOEpKUT B CBOEM
cocTaBe Sijpa YepErHbIX HEPBOB, PETUKYIIAPHYIO (GOPMAIIHIO.

Mo3s:xkeuok - (mar. Cerebellar - manbiii Mo3r) - HaxoauMTCs Haj MOCTOM; COCTOMT U3 JIBYX
MOJIyIIapUil ¥ YepBS MEXIy HUMH, B TJIyOMHE MOJYIIapUid HAaXOJIUTCS YEThIpE Maphl siAep
(smpa mratpa, okpyrioe, MpoOKOBHIHOE M 3yOuaToe). MO3KEUOK ydacTBYeT B YIPaBICHUU
JBUKEHUSIMHU.

Mo3oncToe Tea0 - MHOTOYHCICHHBIE HEPBHBIE BOJIOKHA, COCTUHSIOMINE MEXIy COOOoMn
CUMMETPUYHbBIC TOYKU KOPBI OOJIBIIUX MOIYILIAPHIA.

Mplie4yHOe BepPeTeHO — SBISETCS COOCTBEHHBIM (IIPOIPHOPEIEHTOPOM) PELENTOPOM MBIIIIIHL.
CocTouT U3 TpyNNbl OYEHb TOHKUX MBIIIEYHBIX BOJIOKOH (MHTpady3aqbHBIX BOJIOKOH),
COOpaHHBIX B CTPYKTYpY, HAallOMHUHAIONIYI0 BEpEeTeHO. MBIIICUHOE BEPETEHO IOJy4yaeT J1Ba
THIA BOJIOKOH: CEHCOpPHBbIE BOJIOKHA, IO KOTOPHIM HH(OpMAalHs O COCTOSHUU BepeTeHa
IepelaeTcsi B CIHMHHOM MO3r, MU MOTOPHBIE BOJOKHA (aKCOHBI TaMMa-MOTOHEWPOHOB),
BO30Y>KJCHHE 10 KOTOPBIM YIIPABIISET JUIMHON MBIIIEYHOTO BEpeTeHa.

Hacocublii kaHag - OenkoBasg MOJEKyna, oOecreurBaronias CHEeNUaTbHBIM MEXaHU3MOM
MEPEKAYKY HOHOB MEX1Y HUTOIUIA3MOM 1 MEXKKIETOYHOUN Cpesoil.

Heiipon - rnaBHas kieTka HepBHOW TkaHU. CoOCTOMT W3 Tena (COMBI) M JBYX OTPOCTKOB:
MHOTOYHCIICHHBIX JIEHIPUTOB U OJHOro akcoHa. CrmocoOeH B030YXAAaTbCs M IO aKCOHY
IIPOBOAUTH BO3OYKJIEHHUE K APYTUM KJIIETKaM OpraHusma.

IlepexBaT PanBbe - perynspubsie (A5 nepudepuyecKux BOJIOKOH B cpenHeM depes 1,5 Mm) mecra
aKCOHA, HE MOKPBITbIE MUEIMHOM. DTO CBSI3aHO C TEM, YTO MMEJIMHOBBIA 4exoi oOpaszyercs
00BOpaYMBaHUEM BOKPYI aKCOHa OTAENbHBIX TJIHAIbHBIX KIeTOoK. Ha cThike wMexnay
OTJIeIbHBIMU KJIETKaMH U 00pa3yeTtcs nepexnar PanBbe.

ITopor aGconOTHBI - HauMeHbIIAs CWJIAa CTUMYyJa, BbI3bIBarolas peakuuto. [lopor
muddepeHnanbHbIi  (Pa3HOCTHBIN) - MHUHUMAIBbHOE NPUPAIICHHE CTHMYJIa, H3MEHSIOIIEe
pEaKIHuIo.

IHoTennman gelicTBUSA - ANEKTPUUYECKUN MOTEHIMAI aMIUIUTYn0i npumepHo 120 mB, xotopslit
BO3HHUKAECT B HEHPOHE M PACHPOCTPAHAETCA IO AaKCOHY IO NPUHLUIY «BCE WJIA HUYETOM.
[ToTenunan nelcTBUs U BO30YXK/IEHNUE YaCTO UCIIONb3YIOT KAK CHUHOHUMBI.

IIpona3oruo3us - HECIOCOOHOCTh PacliO3HaBaHUs JIULL.

Perukyasipnasi ¢opmamms - (ot uyar. reticulo - ceruarwni) - ckorieHue aUPPy3HO
PacroJI0KEHHBIX HEMPOHOB B CEPILIEBUHE MO3TOBOI0O CTBOJIA U MEJUAJIBHBIX YacTAX TajllaMyca.

Peduexe - peakuus opraHu3ma Ha Bo3JeiicTBre. XapakTepu3yeTcsl OpOoroM (HauMeHbIeld CUIoi
CTHMYyJIa, KOTOpasi CIIOCOOHa BbI3BaTh JAaHHBIA pedieKc), pelenTUBHBIM IMoJieM (ToJIeM Tex
PELEenTOPOB, CTUMYJISIUS KOTOPBIX MOPOTOBBIM CTUMYJIOM BBI3BIBAE€T PEQUIEKC) U JATEHTHBIM
NeproIoM (BpeMeHeM OT CTUMYJIa 10 Hayalia pedriekca).

Cakkaja - (0T ¢paHil. «XJIOMOK Mapycay) - OBICTPOE CKaYKO0Opa3HOE IBIIKEHHE TI1a3HOTO s10I0Ka.

CuHamnc - KOHTaKT aKCcoHa ¢ MeMOpaHOH Jpyroi KieTku (HeWpoHa, MBILIEYHOU, JKENEe3UCTOH U
ap.).

CnuHHOI MO3r - camas KayjnanbHas (3aJHss) 4acTh LIEHTPalbHOM HEpBHOM cucteMsl. VmMeer
cerMeHTapHoe crpoerue. ObecrneunBaeT ABYCTOPOHHIO CBsi3b TyhoBuina u [{HC; ciocoben
aBTOHOMHOM  JEATENIbHOCTH 1O  pe(IEKTOPHOMY MPHUHIMIY, HampuMmep CrnocoOeH
OCYILECTBISITh MHOTHE JIBUraTelIbHbIE (KOJEHHBIM, CYXOXWIbBHBIN M psA  JIpyrux) H
BEreTaTHBHbIE (IIPOCBET MepU(epruuecKuX KPOBEHOCHBIX COCYIOB, MOTOOTAEICHHE H psij
IpYTUx) pedaeKchl.

CyxoxuiabHbiii  penentop - (I'oapmxku) - HAXOAUTCS B CYXOXKWINH, KOTOPHIM MBIIIIA
MpUKperIsieTcss K KocTH. Ipu cokpalieHny MbIIIIbI CYyX0KUIBHBIM pelenTop Bo30yKIaeTcs
IIPONOPLIMOHAJIEHO BO3HUKIIIEH CUJIE, T. €. ABISETCS U3MEPUTEIIEM CHJIBL.

Tamamyc - qopcanpHas (BEpXHsisi) 4aCTh MPOMEKYTOIHOTO Mo3ra. CoMepKuT sapa (CKOTICHUS
HEHPOHOB), B KOTOPBHIX BO30YXKAECHUE INepekitoyaercs Ha Kopy. OOpa3HO roBops, Tajgamyc
SIBJIIETCS KOJUIEKTOPOM (coOupaTeneM U paclpeaenuTesieM) UMIYIbCallliy, MOCTyHaromel K
KOpe OOJIBIINX MOTYILAPHA.

Tomorpa¢us - HenHBa3UBHBIN (0€3 TPOHUKHOBEHHS) METO/ UCCIIEIOBAaHUS CTPYKTYP TOJIOBHOTO
Mmo3ra. Hambonee pacmpocTpaHeHbl PEHTT€HOBCKUM, MO3UTPOH-IMUCCHOHHBI M MarHUTHO-
PE30HaHCHBIN METO/bl TOMOTpaduu.

HenTpanbHas HepBHas cuctema - (LIHC) - BkimrouaeT B ¢BOM COCTaB CIIMHHOM U T'OJIOBHOM MO3T.
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[IpoTuBOMOCTaBIAETCS HEPBHON MEPUPEPUIECKOI CUCTEME.

IenTpanbHbIii HellpoH - Helipon [[HC.

JHIOKPHMHHBIA opraH - (xkene3a), win JKeneza BHYTpPEHHEH CEKpELUH - BBIIEISET CEKPEThl B
CpeAy OpraHu3sma; cliel{iajgbHble IPOTOKH OTCYTCTBYIOT.
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OTnedaTtaHo B MOJHOM COOTBETCTBUU C KAayeCTBOM IIPENOCTAaBJICHHBIX Auano3uTuBoB B OAO
«Moskalickuiil monurpaduueckuit komounar» 143200 r. Moxaiick, yi1. Mupa, 93.
HM3parenberBo «Acnekt [Ipece»

npejyiaraeT y4eOHUKH 10 TICUXOJIOTUH J1JI BY30B

Pocc JI, Hucbem P. YEJOBEK W CHUTYALIUA. YPOKH COIMAJBHOM
MHNCUXOJOI'NH (nep. c anri.). O6wvem 429 c. Ilepemier. B nanuyum.

OnHa u3 BaKHEHIINX MCUXOJIOTHYECKUX paboT MmocieHero aecsatTuieTus. B Hell paccMaTpuBatoTcs
OCHOBHBIE TEOPETUYECKHE HICH COIUAIBLHOW IICHXOJIOTHH, AHAJTM3UPYETCS IPaMaTHYECKUH OIIBIT
NPAaKTUYECKOTO pELIeHHs COLMAJIbHBIX MpoOsieM. B IeHTpe BHUMaHHS aBTOPOB - 3HAMEHUTBIX
COLMAIBHBIX TICUXOJIOTOB - BJIACTh CUTYallUM HaJ IOBEJCHHEM YEJIOBEKa, €€ ICHXOJOrMYecKHe
MEXaHU3MBI U MPUKIIAJHBIEC CIEACTBH. B KHHIe MOJHO OCBEUIAETCS JEATEIBHOCTh MCCIIeA0BaTeNeH,
yell BKJIaJ BO MHOT'OM OIIpENeNU JUI0 COBPEMEHHON COIMAlbHOW TCHXOJOTMH, TakuxX, kak KypT
Jleun, Comomon D, Ctonnu llexrtep u np.

Hanunosa H.H. IICUXO®PU3NOJOT'USL. O6bem 373 c. [leperuter. B nanuuum.

B yueOHmKe BIEpBBIE B OTCUECTBEHHOW JHMTEpaType IICUXO(U3NOIOTHS TIPEICTaBICHA Kak
MEXIUCIUIUTMHAPHOE HANPABICHUE UCCIIEI0OBAaHUI MO3TOBBIX MEXaHU3MOB CYO'bEKTHBHBIX MIPOIIECCOB
U COCTOSIHUH (BOCHPHATHS, BHUMAHUS, TaMSITH, DMOIMHA, MBIIUICHUS, PEYH, CO3HAHUS W [p.).
OTpakeHO COBPEMEHHOE COCTOSTHHE HAYKH B 00JIACTH KOJUPOBaHUS MH(OpMAIIMK HEPBHOW CHUCTEMBI,
1o po0JIeMe aCHMMETPUN MO3Ta, WHAWBHYAIBHBIX Pa3TUIUi H T.II.

Pasuu-Illepbo U.B., Mapromuna T.M., I'pucopenxo E.JI. ICUXOI'EHETHUKA. O6wvem 447 c.
[Tepemter. B Hanuuuwy.

IlepBblif Ha pycCKOM sI3bIKE YYEOHHMK 10 TICUXOT€HETHMKE-Hayke, HCCIeNyIoIel poJib
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HACJICICTBEHHOCTH M Cpeibl B (OPMHUPOBAHUHM UEIOBEYECKOW WHIMBUAYATHHOCTH. COIEPKUT
OCHOBHBIE CBEJCHHMSI O METOJOJIOTMM M METOJax HCCIEeOBaHUS B JTOM o00NacTH 3HAHUM;
MPEJICTABICHUS COBPEMEHHON TICHXOJIOTUM 00 WHAMBHAYAILHOCTH, SMIUPHYECKHUE IaHHEIC,
KACAIOIIUECS TEHOTUIICPEAOBBIX COOTHOIIEHU B N3MEHYMBOCTH MHTEIJIEKTA U APYTUX KOTHUTHUBHBIX
GyHKIMH, TeMIIEpaMeHTa, IBIKEHUH, IICUXO(PU3UOTIOTHIECKUX MTPU3HAKOB.

Aponcon 3. OBHIECTBEHHOE )KUBOTHOE

(nep. ¢ anri.). O6wvem 517c¢. [leperier. B nanuuum.

Camplii M3BECTHBIH YYEOHHMK IO COITMAIBHOW TICHMXOJIOTHH, NEepeBeACHHBIM B 14 cTpaHax Mwupa.
ABTOp - 3HAMEHUTBIA HCCIIEIOBATENb B OOJACTH TEOPETHUYECKOM W MPUKIAJTHONH COLUATBHON
ncuxosioruu. IlepeBoa caenan ¢ ceAbMOro aMEpUKaHCKOrO M3/IaHMsl, BbIIIEANIEro B CBET B 1995 1.
['myGokoe comepkaHle COUETAETCS B KHUTE C JOCTYIMHOCTBIO H3JI0KEHUSI.

Lepeun J1., /[oicon O. ICUXOJIOTUSA IMYHOCTHU. TEOPUSA U UCCJIEAJOBAHUSA

(nep. ¢ anri.). O6vem 607 c. Ileperuter. B Hamuuum.

[TonmynsipHbIil B MHpe Y4€OHHMK IO NCHXOJOTHH JIMYHOCTH, BIEpBBIC IMyOIuKyeMblii B Poccun, B
KOTOPOM TaK HYXJAIOTCS U CTYACHTHI, U MPENoJaBaTeiu, U MPAKTUKH, pabOTalolIue C YETOBEKOM.
ABTOpBI - u3BecTHble aMmepukaHckue ncuxosoru JILA. Ilepsun u O.II. Ixon. IlepeBon caenan c
CEIbMOT0 aMEPUKAHCKOTO W3JlaHMs, BhINIeANIero B cBeT B 1997 r. Uurarenr HalWjgeT B KHHUIE HE
TOJIBKO CHCTEMATHYECKOE H3JI0KEHHE OCHOBHBIX TEOPETHUYECKUX IOAXO0J0B, HO W HOBEHIIHNE
pe3yNnbTaThl JKCIEPUMEHTANBHBIX HccienoBaHuil. [lo 3TomMy y4eOHHMKY MOXKHO CaMOCTOSTEIHHO
OCBOMTH TICUXOJIOTHIO JTUYHOCTH, B TJIYOOKOM 3HAHMHM KOTOPOW HYXKIAIOTCSl BCE, KTO XOUeT U3y4yaTh
YeJI0BeKa U IIOMOTaTh EMY.

Yka3annble yueOHUKH Bbl MokeTe 3aKa3aTh OTHUM M3 CJIEYIOIIUX CIIOCOOOB:

1. Cnenatp 3aka3 no tenedony (095) 309-11-66, 309-36-00

2. [lepecnatp 1Mo moYTe 3aKa3 HA YICOHUKH

UznarensctBo «Acmekt IIpece» 111398 Mocksa, yn. Ilnexanosa, a. 23,xopm.3. Ten.309-11-66,
309-36-00
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