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1. IEJIA M1 3ATAYA KYPCA ®U3WOJIOTUUH BBICIIEN HEPBHOI
JAEATEJIBHOCTHU U CEHCOPHBIX CUCTEM
I]envio Kypca sBsIeTCS BBEACHUE CTYIEHTOB B (PU3NOJOTMUECKUE MEXAHU3MBbI IPHEMa U

nepepaboTku HHGOPMAIIUH KUBBIM opranu3MoM. [Tokazats hopMUpOBaHHE ICUXUUECKUX
IIPOLIECCOB Ha OCHOBE MTOCTOSTHHOT'O B3aUMO/JICHCTBUS OpraHU3Ma ¢ OKpyXarouiei cpenoi u
OpraHM3alMI0 Ha 3TOM OCHOBE MOBEACHYECKUX aKTOB Pa3HOM CIIOKHOCTH.

3aoauamu Kypca sBnseTCs 03HAKOMJICHUE CTYACHTOB C OCHOBaMU (DPM3HOJIOTUU BhICIIEH HEPBHOMN
JeSITeNLHOCTH U CEHCOPHBIX CHCTEM YelIOBEKa, 00ECTIeUNBAIOIINX a/IEKBATHOE B3aUMO/ICHCTBUE
OpraHM3Ma Kak IEJI0ro ¢ OKpyKarouen cpenoid. Hayunth CTyJIEHTOB UCIIOIB30BaTh JAHHBIC
(1)I/ISI/IOJ'IOFI/II/I BBEICIIEH HepBHOﬁ ACATCIIBHOCTU U CECHCOPHBIX CUCTEM B U3YUCHUHN IICUXUYCCKUX
MPOIIECCOB, U3MEHEHHI MOTPEOHOCTHO — MOTUBAIIMOHHOM, YMOIIMOHATILHON, KOTHUTHUBHOMN Cepbl
Y CO3HaHUs 4yenoBeka. Hapsny ¢ ApyruMu OMOIOTHYECKUMH TUCITUTLIMHAME ITOT KypC
o0ecreurnBaeT OCHOBY JIJIsl TIOJTHOLIEHHOTO MU3YUYEHUS IPEIMETOB, COCTABISIOLINX COIEpKaHNE
TMCHUXOJIOTHYCCKUX AUCIUININH, U ITPEACTABIIACT coboit HEOTHEMIIEMYIO YaCTh

po(hecCHOHaTFHOTO MUPOBO33PEHHUS.

CdopmupoBaTh y CTYJEHTOB MIOHUMAaHHE €CTECTBEHHOTO MPOUCXOXKACHUS MICUXUUECKUX
MIPOIIECCOB, HEPA3PBIBHOTO €IMHCTBA (DYHKITUI MO3Ta U IICUXUYECKO AesTenbHocT. Kype
MOCTPOEH Ha 0a3e JaHHBIX COBPEMEHHBIX METOJ/IOB MCCIICIOBAHUHN BBICIIICH HEPBHOU
NeSITEeNIbHOCTH C UCTIOJB30BAaHUEM PE3YJIbTATOB CMEKHBIX 00JacTel HayKH.

2.TpeGoBaHusi K yPOBHIO OCBOCHHS COAEPKAHUS NPOTPAMMBI

B pe3yabTaTre u3ydeHusd TUCHUIVIMHBI CTYACHTDI 10/KHbI:

3HATh MeXaHU3MBbI IIpUeMa 1 nepepaboTKu HHPOPMALIUU B HEPBHOM CUCTEME,
UMETh 4YeTKOe TIpeACTaBIeHHe O (OPMUPOBAHMU IMEIOCTHOTO U
KOHCTAaHTHOTO  BOCHPHUSATHS ~ MO3IOM;  3aKOHOMEPHOCTH  yCIIOBHO-
pedIieKTOpHONH U MHCTUHKTHBHOHM JEATENHHOCTH, a TaKXKe OPraHU3aluio
Ha MX OCHOBE IIOBEJCHYECKHX M ICUXMUYECKUX IPOLIECCOB; MEXAHU3MBI
NaMATH, MOTHUBALMM W SMOLMH, IIPOrPAMMHUPOBAHME JABUTATEIBHON
AKTUBHOCTH M aJCKBAaTHOI'O IOBEICHUS B BEPOSITHOCTHOM OKPY’KAIOLIEH
cpene

YMETH HCIIOJB30BaTh AAHHBIC (1)I/I3I/IOJIOFI/II/I BBICIICH HepBHOﬁ JACATCIIBHOCTH H
CCHCOPHBIX CHUCTCM IIPHU aAHAIN3C IMNCUXUYCCKUX IMPOLECCOB, HM3MCHECHUM
BOCIIpUATHUA, MOTUBAIUOHHO — BMOL[HOHaJIbHOP’I, KOTHUTHUBHOM C(l)epLI u
CO3HaHMA YCJIOBCKA HA PAa3HBIX OTAIllaX OHTOICHE3A

npuodpecTn UCTOJIb30BaHUSI OOBEKTUBHBIX XapPAaKTEPUCTUK B aHAIU3€ MOBEICHUS U
IPU OCYLIECTBICHUM IICUXUYECKHX (DyHKUUH, a Takke H3MEHEHUU
(YHKIIMOHAJIbHBIX COCTOSIHUN YeJIOBEKa

HaBbIKHN

BJIa/IeTh KaTeropuajlbHbIM  anmapatoM  (U3HOJIOTMM  BbICIIEH  HEPBHOM
JESTEeNbHOCTH M CEHCOPHBIX CHCTEM, HaBBIKAMU TNPHOOpPETeHUS H
UCIONIb30BaHUsl (PU3UOJOTUYECKUX 3HAHUM B Pa3IMYHBIX OTpPACIAX
TICUXOJIOTUH

HMETDb ONBIT ITOHMMaHHUA B3aMMOCBs3U (bYHKI_II/Iﬁ Mo3ra u MICUXHYCCKOU
ACATCIIBHOCTU B OpraHu3alviu IMOBCACHHSA, PCUCBLIX U MBICIIMTCIBHBIX
IIponeCcCOB, couaani3aii U CO3HAHHUA




1. OBBEM HM3YYEHUA JTUCHUIIJIMHBI

JucioumnHa «®U3K0JIOTHs BBICIIEH HEPBHOW JEATEIBHOCTH M CEHCOPHBIX CHCTEM»
o01muM 00beMoM 36 4acoB U3ydaeTcs BO 2 ceMecTpe s crenuanbHocTH «llcuxonorusy.

[IporpaMMoO¥ AMCUMIUIMHBI IIPEIYCMOTPEHO YTEHME JICKIIMM, NMPOBEICHUE CEMUHAPCKUX

SaHHTHﬁ, BBIINMOJTHECHHUEC CaMOCTOATCIBHBIX pa60T.

IIpu mpoBeaeHUM ayIUTOPHBIX 3aHATHH MCHOJIB3YIOTCS CIEAYIOLIUE METO/bl OOY4YEHHUS:
OIPOCHI, KOHTPOJIbHBIE PAOOTHI, JOKJIA/Ibl, 3KCIPECC-OMPOCH! U T. 1.
B nporiecce n3ydeHus JUCUUIUIMHBI CTYACHTHI BBITIOIHSIOT 4 CAMOCTOSITENIbHBIE PA0OTHI.

W3ydyenne kypca 3aBepuiaeTcs 5K3aMEHOM BO 2 ceMecTpe

«IIcuxomorusny.

O0beM JUCUMIITIMHBI M BUIBI Y4e0HOH padoThI

Ounas ¢popma o0y4eHus

Bunx yaeOHoi paboThl

B COOTBCTCTBHHU C y‘-IGGHBIM IIJ1aHOM

I CIICHHaJIbHOCTHU

030301

Tlcuxonorus

NoNe cemecTpoB 2
AynuTopHsble 3aHITHS (4acoB): 54
JIEKIIAN 36
CEMUHAPCKHAE 3aHSATHS 18
CamocrosrenbHas paboTa (4acoB) 66
Bcero yacoB Ha AUCHUIUIMHY 120

Texymmii KOHTPOJIb

2 KOHTpPOJIbHBIE Pa0OTHI,

4 caMOCTOATEILHBIC pa6OTBI

Buel ©”TOroBOro KOHTPOJISt

OK3aMeH

3.2. PacnpeneJieHue 4acoB 1o TeMaM U BUJIaM y4eOHO#l padoThI

Ounas popma 00yueHHs

Ha3BaHus pasnenos u Tem

yueOHOMY

Bupl yueOHBIX 3aHATHI

AYOAUTOPHBIC 3aHATHUSA, U3 HUX

JIEKIIUHA

CCMUHAPbI

CaMOCTOATEIIbHAsA
pabora

BBICILIEN HEPBHOU JEATEIILHOCTU U
CEHCOPHBIX CHCTEM.

[Tpenmer u MeTobI HU3HOIIOTUN 4




CeHcopHas (pyHKIIMS MO3ra.
[TpyuHLMIIBI OpraHu3alyyd CEHCOPHBIX
cucteM. MHOrooOpasue perenTopon
CEHCOpHBIX cucteM. OyHKIUU
peuentopoB. KoaupoBanue BHeIIHEN
MH(QOPMALIUHU PEIEITOPAMH.

10

3purenpHas cucrema. CeTyarka.
OYHKIIUU OTACIBHBIX KIETOK B
BOCIIPUSITUM CUTHAJIA.

HapyxHoe koneH4aroe Teno.
3putenbHas Kopa, e€ QyHKINU B
BOCITPUATHH. Croncras ¥ KoJIOHYaTas
OpraHu3auus KOpsbl.

MexaHn3MBI IBDKEHUH TJ1a3, UX
(GYHKIMS B 3pUTEITLHOM BOCIIPHSITHH.
MexaHnu3MBI

crepeodpenus. DopmupoBanue
LIEJIOCTHOT'O M KOHCTAHTHOTO
BOCIPUATHUSL MO3roM. Bocnipusitre
CJIOKHBIX CTUMYJIOB
aCCOIMATUBHBIMU OT/I€NIAMU KOPBI
MO3ra.

12

CityxoBasi CEHCOpHasi CUCTEMa U
peub.

3

BectuOynsipHasi ceHCOpHasi cUCTeMa.

CeHCOPHa}I CHUCTEMA CKCJIICTHO-
MBIIICYHOI'O armapara.

Koxnas CCHCOpHAas CUCTEMaA.

O =

BKYCOBaH 1 00OHATEIbHAS
CCHCOPHBLIC CUCTCMBI.

®opmbl TOBeACHUS U (HaKTOPHI
OpTaHH3AINH ITOBEIACHHUS.
[TorpebnocTu.I'eHeTHUECKHE OCHOBHI,
MIPOCTPAHCTBCHHBIC 1 BPEMCHHBIE
(bakTOpHhI MOBEICHUSI.

3aKOHOMEPHOCTH YCIIOBHO-
pedIeKTOPHOI NesITeNbHOCTH;
0e3ycioBHbIE pedIeKChl, YCIOBHBIC
pedIieKchl, TOPMOXKEHUE YCIOBHBIX
pedaekcoB.

14

Mexanu3mbl HOpMHUPOBAHUS
yCIOBHBIX pediekcoB. Kiierounsie
AHAJIOTH YCIOBHOTO pedJieKca.
Heiiponast opranuzanus yCI0BHOTO
pediiexca 1 yCIOBHOTO TOPMOKEHHUS.

10

o=

MexaHu3Mbl TaMATH.
Knaccudukamus ¢popm namsru.
MexaHu3Mbl KPaTKOBPEMEHHOU U
JIOJITOBPEMEHHON aMSITH.

12




buonornyeckne MOTUBALIUN, UX 6 2 4
CBOMCTBA U HEHPOXUMHUUYECKHE
MEXaHU3MbI. MOTHBAIIHS KaK
JIOMHUHAHTA.

O\ —

OyHKIMK SMOTHH, hru3nonornueckoe | 4 2 2
BBIPAYKEHHE YMOIUH,
HEHPOXUMUYECKHE OCHOBBI.
DOYHKIIMOHATBHBIE COCTOSTHUS:
cTpecc, COH, 00JIPCTBOBAHUE.

NuterpaTtuBHas AesTeNbHOCTh MO3ra. | 6 2 2 2
ACCOHI/IaTI/IBHBIe CUCTEMEBI U
MIpOrpaMMHUPOBAHUE TIOBEACHMUS.
Oco6ennoctu BHJI uenoBeka.

Bcero uacos: 120 36 18 66

4. Conep:xxanmue Kypca M MeTOANWYECKHE PEKOMEHJALMH 0 ero U3y4eHUIo

Tema 1. IlpeaMeT u MeToaAbI (PM3MOJIOTUHU BbICHICH HEPBHOM 1€ATEJIbHOCTH M CEHCOPHBIX
CHCTEM.
Onpenenenue npeaMera GU3NOIOTUN BbICHIEH HEPBHOM JESATEIbHOCTH U CEHCOPHBIX CUCTEM, €€
MECTO B CTPYKTYype JIPYTUX €CTECTBEHHBIX H T'YMaHUTAPHBIX HAyK. MeTo0IOTUs H3y4YEeHHUs
(Gu3M0I0rNM BhICIIEH HEPBHOM IE€ATETBHOCTH U CEHCOPHBIX cucTeM. OCHOBHBIE ATaIlbl Pa3BUTHS
(bu3MONIOTHH BHICIIEH HEPBHOM NIEATETHHOCTH U CEHCOPHBIX CHCTEM.
Bomnpocs! 111 caMOITpoBepKH:
1. ®wuznonorus BBICIIEH HEPBHOM JEATEIIEHOCTH M CEHCOPHBIX CHCTEM, €€ BOSHUKHOBEHHE

U UICTOPUYECKHUE 3TAIbl Pa3BUTHS.

2. Kaxosa ponb ¢puznonorun BH/] u CC B popMupoBaHuy eCTeCTBEHHOHAYYHBIX B3TJISIIOB
CIELUAIUCTOB - ICUXOJIOTOB?

3. HazoBure u oxapakTtepusyiite ocHoBHbIe MeTo bl pusuonoruu BH/ u CC.

4. TlpuHuuns! pediexca, JOMUHAHTBI, OTPAXKEHHUS U CUCTEMHOCTH B paboTe Mo3ra.

Tema 2. Cencopnasi pyHkuusi mo3ra. [IpuHIunbI CTpoeHnsi CEHCOPHBIX CHCTEM.
MHoroo06pasue perenTopoB ceHCOpHBIX cucteM. @yHKIMHM perienTopoB. KoanpoBaHue BHELIHEN
nH(bOpMaIIUU PELEenTOpaMHu.

Bomnpocs! 17151 caMOnpoOBEpKu:

1. [IpuHIUITBI OpraHu3aluyd CEHCOPHBIX CUCTEM.
2. Bunsl perientopoB, X cTpoeHHE U PYHKITUH.
3. Crioco06sI mpeoOpa3oBaHrs BHEIIHUX U BHYTPEHHHUX CHUTHAJIOB PEIEITOPAMHU.

Tema 3. 3putenbnas cucrema. Ceruarka. DyHKIUM OTAEJIbHBIX KJIETOK CETYATKH B
BOCHPHUSITUM CUTHAJIA.
CtpoeHue 3pUTEIBbHON CUCTEMBI U ceTYaTKu. DYHKIMS (DOTOPELENTOPOB B IPeoOpa3oBaHUN
BJIGKTpOMaFHI/ITHI)IX KOJI€6aHI/II71 B HepBHBIfI KO. BI/IHOJISIpHBIe KIJIICTKH, UX peHeHTI/IBHBIG T10JI41.
['opusoHTaIBHBIC KIETKH, UX POJIb B Miepeade 3puTeIbHON HHpOpManuu. AMaKpHHOBBIC KIIETKH,
ux (QyHKIMA. ['aHTTIMO3HBIE KIETKH, X PELENTHBHBIE TOJIS.

Bormpocs! 111 caMOonpoBEpKH:

1. CrpoeHue 3puTEIbHOM CUCTEMBI.
2. CrpoeHue ceTyaTkH, pacrpesenacHne GoToperenTopos.
3. IlpeoOpa3oBaHue BHEIIHErO CTUMYJa B perenTopax. PaHHMil 1 mo3qHuit

pelenTOpHbBIN MOTeHIANBI. Peakius hoTon3oMepu3aiuy.
4. OyHKIUU OTACIBHBIX KJIETOK CETYATKH B MPeOOpa30BaHUM BHEIIHETO CUTHAIA.




5. PCI_ICHTI/IBHHC ITI0JIA KJICTOK CCTYATKU.

Tema 4. Ilepepadorka 3puTesibHOI HHGOPMALMM B HAPYKHOM KOJEHYATOM TeJle.
3purenbHas Kopa, eé pyHKUUM B BocnpusaTHU. CI1oMcTas ¥ KOJIOHYATAS OPraHU3alus
KOPBI.
CTpykTypa Hapy>KHOTO KoJeH4YaToro tena. Kiaccuukaiys BOJIOKOH 3pUTEITLHOTO HEpBa.
Opranunzanus aQpepeHTHOro BXo/1a B HapyKHOE KOJIEHYaToe Tejo. PerienTuBHbIE Mo KIETOK
Hapy>KHOTO KOJIGHYATOTO TeJa, UX CTPYKTypa M (QYHKIIMH B IepepabOTKe 3pUTEIBHOM
uHpopmanuu. Opranuszanus adhdepeHTHOro BXoja B cTpuapHyto kopy. Cioucras cTpykrypa
cTpuapHoi Kopsl. Kiaccugukanys perenTuBHbIX 1MoJIel HeHPOHOB CTPUAPHOM KOPBI U UX
pacnpezenenue B €€ ciosx. Kononuaras opranusanys 3puTeIbHOU KOPbI — MOAYJIH
KOMILJIEKCHOW TIepepabOTKH 3pUTENBbHON HH(OPMAIIHH.

Bonpocs! U1 caMonpoBEPKH:
HapyxHoe koneH4aroe Teno, ero CTpoeHue.
CucremMa appepeHTHOT0 BX0/1a BOJIOKOH 3pUTEILHOIO HEPBA B HAPYKHOE KOJIEHYATOe
TEJO.
PenenTuBHBIE 11051 HEUPOHOB HAPYKHOT'O KOJIEHYATOTO TEJa.
OyHKIMM HEHPOHOB HAPYKHOTO KOJIEHYATOTO Tella B Iepeaye HHPOpMaLuu o
napaMeTpax 3pUTENIbHOTO CUTHAJIA.
Opranuzanus aQQepeHTHBIX BXOJ0B B 3pUTEIEHYIO KOPY.
Knaccugukaius perenTuBHbIX MOJIeH 3pUTENbHON KOPBHI.
KotoHk# 3puTensHON KOPHI M MX (DYHKIUS B aHAJN3E 3pUTEIbHON HHPOPMALINH.
JleTekTOpHbBIE CBOMCTBA HEHPOHOB 3PUTEIBHONU KOPBI, UX T€HE3HC.

N —

W

XN

Tema 5. MexaHu3Mbl IBUKEHUH IJ1a3, UX POJIb B 3pPUTEJIbHOM BOCHIPUATHH. MeXaHU3MBbI
crepeo3penusi. ®opMupoBaHue 3pUTEJIHLHOI0 00pa3a M PoJib ACCOLMATUBHBIX o0J1acTei
KOPBI NOJIyIIapuid.
Bunbl 1BrkeHMI 111a3, UX poJib B 3pUTEIBHOM BOCTIPUATUU. MeXaHU3MBbl BOCIIPUSITHS TITyOHHbI
MIPOCTPAHCTBA U YAAJICHHOCTU ITpeaAMeTOB. DyHKIIMY 33 JHETEMEHHON U HU)KHEBUCOYHON KOPBI B
HECJIOCTHOM U KOHCTAHTHOM 3PUTCIIbHOM BOCIIPUATHH. MexaHu3MEbI [CJIOCTHOT'O BOCTIPHUATHUA
YEJI0BEUECKOI0 JINLA, POJIb BEPXHEBUCOUYHON KOPBI.

Bomnpocs! 17151 caMOnpoBEpKu:
Ponp aBmkeHuU 171a3 B OpraHu3alyy 3pUTEIbHOTO BOCIIPUSATHS.
MexaHn3Mbl OMHOKYJISIPHOTO 3pEHMSI, X POJIb B BOCIIPUSATHUH.
Cucrema «rae» U ee pojb B 3pUTEIbHOM BOCIPUSITHH.
Cucrema «4To» U €€ POJIb B 3pUTCIIBHOM BOCIIPHUATHUH.
MexaHu3Mbl BOCTIPUATHS JIMLA YEJIOBEKa.

A

Tema 6. CiryxoBasi CeHCOPHasi CHCTEMA U peyb.
[Mcuxodusmueckue xapakTepUCTHKHU 3BYKOBBIX CUTHANIOB. KoaupoBanue ceHCOpHOi
UH(pOpMaLUK B cIIyXoBoil cucteme. OyHKIMM BHYTPEHHETO KOJIEHUATOr O Tejia B nepepaboTke
ciryxoBoi nH(popMary. OYHKIIUN CITyXOBOH KOPHI B BOCHPUSTHH 3BYKOB M PEUH.
Bonpocs! U1 caMonpoBEPKH:
1. ®dyHKUIMM HApYKHOTO, CPEHETO U BHYTPEHHETO yXa B IIepejaue 3BYKOBbIX
Kosie0aHuil.
2. Opran Koptn, kogupoBaHue 3ByKOB BOJIOCKOBBIMM KJIETKaMU YIUTKHU, UX
PELENTOPHBIE OTEHIINAIIBI.
3. OyHKUUH sep, NepeaoiX 3BYKOBYI0 HHPOPMALIUIO B CIIyXOBYIO KOPY, YaCTOTHO-
IIOPOTOBBIE KPUBBIE.
4. IlepepaboTka ceHCOpHON MH(pOPMAIMU B CIIyXOBOM Kope. BuHOypanbHbIi CityX.
5. OCHOBBI BOCHPHSTHS PEYH U MY3BIKH.



Tema 7. BecTuOyjisipHasi CEHCOPpHasi cUCTeMA.

CrpoeHnue BeCTHOYIISIpHOTO armapara. BecTuOynsipHbIe pelenTopsl, U aJIeKBaTHBIC JIT HUX

pazapaxuteny. OyHKINS BECTUOYISPHBIX SJIEP B PETYISIIMU 03I U YIIPABICHUH TBUKEHUSIMU

ri1a3. BectuOynoBucuepaibHbie peakiuu. LlenTpanbHas npoekius BECTUOYISIPHBIX SIED.
Bonpocs! u1s camonpoBepkH:

BectubynspHblii animapaT, €ro pelenTopsl U aleKBaTHBIE pPa3IpakUTEIH.

VYyactre BeCTUOYISIPHBIX Si7Iep B PETYJISLUHU O3B

OyHKIH BECTHOYISPHBIX SiZIEp B YIPABICHUU JBIKCHUSAMU TJ1a3

OYHKIMU TalaMmyca U MOCTIEHTPAIbHON KOPbI B OPHEHTAIIMU B IIPOCTPAHCTBE U

OIpe/ieIEHUH CXEMBI Tea.

Sl e

Tema 8. CeHcopHasi cucTeMa CKeJ1eTHO-MbIIIEYHOI0 aNNapara.
HcnonautensHas cuctema opranusma. [IponpuopenenTopsl: CyX0KWIbHBIE PELIENTOPBI U
MbIIIeuHbIe BepeTeHa. DyHKIMs CIUHHOTO Mo3ra B niepenaue nHdopmaiuu. OyHKIUU Tajiamyca,
MO3K€YKa U COMAaTOCEHCOPHOM KOPBI B OPraHn3allii OTBETHBIX PEAKLIUN.
Bomnpocs! 17151 caMOnpoBepKu:
1. CyxOXuibHbIE PELENTOPHI, MBIIIEUHbIE BEPETEHA U CYXOKUIIbHBIE OpraHbl [ 0JIb/KHU B
nepeaaue CEHCOPHOU MH(POPMAIIUU O COCTOSIHUN JBUTATEIILHOU CUCTEMBI.
2. CnuHalbHBIE, TATAMUYECKUE U KOPKOBBIE MEXAHU3MbI OPraHU3alluHd MBIIICYHBIX
COKpAILCHHI.

Tema 9. Koxxnasi ceHcopHasi cucTtemMa.
Bunbl K0KHOM 4yBCTBUTENBHOCTH. TakTUIbHAS YyBCTBUTEIBHOCT. TeMneparypHas
qyBCTBUTEIHHOCTH. bosieBasi 4yBCTBUTENBHOCTD U BUIBI 00JH. [IpoBoasiMe MyTH KOXKHOMH
CEHCOpPHOM cucTteMbl. LleHTpanbHas NpoeKus KOKHON CUCTEMBI.

Bomnpocs! 17151 caMOnpoBepKu:
TaxTubHbBIE pelenTopsl, nepeaada Bo30yKACHHs B CIIMHHOM MO3T.
TemmepaTypHble perenTopsl U nepeaya Bo30YKICHHUs B CTUHHON MO3T.
Bonessle penienTopsl u nepenada Bo30yKI€HUS B CTUHHON MO3T.
Ponb kOpbl B aHanm3e KOKHON 4yBCTBUTEIIBHOCTH.
DOMOUMOHaNbHAs OKpacka KOKHOM 4yBCTBUTEIIBHOCTH U CO3HATEbHAS PETrYIIALHUs.

Nk W=

Tema 10. BkycoBasi u 000HSITeJIbHASI CEHCOPHbIE CHCTEMBI.

BxycoBble penenTopsl, aAeKBaTHbBIE I HUX pa3apaxkurenu. [IpoBoasiue myt BKyCOBOM

CEHCOpPHOM cucTeMbl. LleHTpanpHbIe OTAENBI BKYCOBOW CEHCOPHOW CHCTEMEI. | 'eHeTHueckue

OCHOBBI BKYCOBOM YyBCTBUTEIBHOCTH. BKyCOBO€E BOCIIpUATHE.

PeuenTopHbiii annapat 00OHATENBHON CUCTEMBI, afleKBaTHbIE pa3apaxuTenu. OyHkuun

OOOHSATENBHBIX JIYKOBHUII B TepepabOTKe CEHCOPHBIX CUTHAIOB. PU3NOIOTrHUECKOe JeicTBUE

3anaxoB. JlononHuTenbHast 00OHATENbHASI cUCTEMA U POJib (DEPOMOHOB B IMOBEJCHHH.
Bomnpocs! 1151 camonpoBepKu:

CtpyKkTypa BKYCOBBIX PEUENTOPOB. MeXaHU3M BKYCOBOW PELIECTIIUY.

[IpoBoasiye IMyTH U LEHTPAIbHBIE OTEIbI BKYCOBOW CEHCOPHOU CHUCTEMBI.

['eneTnueckas OCHOBa BKYCOBOM 4yBCTBUTEIBHOCTH.

BxkycoBoe Bocnpusitue.

OOOHSATENbHBIN MUTENNN U MEXaHU3M BOCTIPUSTHS 3a11aXO0B.

LlenTpanbHbIi OTAET OOOHATETHLHON CUCTEMBI.

PU3HOIOTNYECKOE AEVCTBUE 3aI1aX0B, UX BOCIIPUATHE.

BoMepoHnazanbHbIN OpraH 4ejloBeKa, ero y4aCTUe B OpraHU3alMy [IOBEICHUS B

OHTOTE€HE3E.

Tema 11. ®@opMmbl noBeaeHust U pakTopbl opranusanum noseaenns. Illorpednocru.

O NN R

I'eneTnyeckue OCHOBBI, IPOCTPAHCTBCHHLIC U BPEMECHHLIEC (l)aKTOPI)I MnHoOBCACHUA.



Knaccuduxanus ¢popm nosenenus. IlotpebHocTy opranusma, crocoObl X yOBIETBOPEHHS.
®opmbl HHIMBUYAIbHOTO 00yueHUsl. Boiciias HepBHAs AESITEIbHOCTh YEI0BEKOOOPa3HbIX
00e3bsiH. ' eHOTHI 1 ero BIMsHUE Ha MOoBe/ieHHe. | eHeTnueckas 1eTepMUHaLys B 00y4eHHH.
I'erepoxponust peanusanuu T€HETUYECKON IPOrpaMMbl. BocnipusaTre nmpocTpaHcTBa U
opueHTanus B HEM. Bpems kak (akrop noseaeHus.

Bonpocs! u1s camonpoBepk:

1. VHCTHHKTHBHOE MOBEIEHHUE, KPUTEPUH U (PAKTOPHI HHCTUHKTOB.

2. HeacconmaTuBHOE, aCCOIMATHBHOE ¥ KOTHUTHBHOE O0YyUCHHE.

3. BepoTHOCTHOE MPOrpaMMHPOBAHUE U PACCYI0UYHAS IESITEIBHOCTb.

4. Tenorum, ero BIMSHHE Ha OOYYCHHE M PEaTU3aLUI0 TeHETHIECKOW POrpaMMBbl
OpraHu3Ma.

5. TlcuxonepBHas aeaTenbHOCTh. OOpa3HOE TOBEICHHE.

6. Con, Buas! cHa. OcoOeHHOCTH OBICTPOTO M MEJIEHHOTO CHA. DHIle(danorpapudeckne

XapaKTEepUCTUKH (a3 CHa.
7. Ce30HHBIE PUTMBI TIOBE/ICHUS.
Tema 12. 3aK0HOMEPHOCTH yCJI0BHO-Pe()IEKTOPHOM 1eATEJIbHOCTH; 0e3yCI0BHbIE

peduIeKChl, YCJI0BHBIE pe(ieKChbl, TOPMOKEHHE YCIOBHBIX pe(ieKcoB.
besycnoubie pednekchl. [IpaBuna odpazoBanus yciaoBHBIX peduiekco. Kiaccudpukanus

yCIOBHBIX pediiekcoB. TopMoxkeHHE YCIOBHBIX pedIeKCOoB.

Bompocs! s caMmonpoBepKu:
1. BesycnoBHbIe pedIeKchl, HX KIaCCUPUKAIHIH.
2. VYcnoBHble pediekchl, nx kinaccudukarnms. OOpazoBaHue yCIOBHBIX pedIeKcoB.
3. Buasl TOPMOXKEHHUS YCIOBHBIX pE(IIEKCOB.

Tema 13. Mexanu3mbl OpMHPOBaHHS YCJIOBHBIX peduiexcoB. KiieTounbie ananorn
ycia0BHOro peduiekca. Heiiponas opranusanusi yCJI0BHOT0 pediieKca H YCJ10BHOIO

TOPMO KEeHHS.

Teopuu popmupoBaHusi BpeMeHHbIX cBsi3eil. HelipoHHble MeXxaHu3Mbl (OPMUPOBAHUS YCIOBHOTO

pedekca. BHyTpHKOPKOBBIE MEXaHU3MbI BPEMEHHBIX CBsI3ei. [lMHaMUUecKas OpraHu3alus
HEPBHBIX IIEHTPOB. HelipoHHbIE KOPPENATHl YCIOBHOTO TOPMOKEHHSL.
Bomnpocs! 17151 caMOnpoBEpKu:
1. KnertouHsle aHaJIOTH YCIOBHOTO pediexca.
2. Heiiponnbsie MexaHU3MbI (POPMUPOBAHHS YCIOBHOTO peduiekca.
3. HeiipoHHble Me€XaHU3MBbl OPraHU3AIUN YCOBHOTO TOPMOKEHHUS.

Tema 14. Mexanuzmbl namaru. Knaccupukanus popm namsarn. MexaHusMbl
KPaTKOBPEMEHHOM ¥ 10JITOBPEMEHHOM MaMATH.

Bunst 1 popmer mamsiti. BpemeHHast opranuzanus maMata. MexaHHu3MBbl KpaTKOBPEMEHHON
namsTu. PesepOepanysa. MexaHU3Mbl 10JITOBPEMEHHON aMsTH. MHOKECTBEHHOCTh CUCTEM
MTaMSATH.
Bonpocs! U1 caMonpoBEPKH:
OuIOreHeTUYECKHUEe YPOBHU OMOJIOTHYECKON MaMsITH.
Bpemennas opraHuzanys naMsTy.
Konnenuust akTMBHON MaMsTH.
JleknapaTuBHasi, IpoleypHast U paboyast aMsTh.
MHOKECTBEHHOCTb MO3T'OBBIX CUCTEM IIAMSTH.
DyHKIMK MO3KEUKa, MUHIAJINH U TUIIIIOKaMIa B OPraHU3alud TaMsTH.

AN e
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7. Ydyactre GppOoHTaIBLHON KOPHI B MPOIIECCaX MAMSITH.

Tema 15. buoJsiornueckue MOTUBALMH, HX CBOICTBA M HEMPOXMMHYECKHE MEXaHU3MBI.
MoTtuBanus KaKk 1OMUAHAHTA.

MortuBauuu, cBOMCTBa MOTHBaLM. MoTUBaLMs KaK JOMUHAHTA. HellpoXxumMuyeckue MeXaHu3Mbl
MOTHBAIIMOHHOI'O COCTOSHUS.
Bomnpocs! 17151 caMOnpoBepKu:
1. buonormyeckue motuBanuu. OOIIHE CBONCTBA PA3TUYHBIX BUIOB MOTHBAIIUH.
2. MoTuBamoHHOE BO30YKICHUE, peaTn3yolleecs B MOBEACHUN.
3. Heiipoxumuueckast ocHOBa (pOpMUPOBAHUS PA3TUIHBIX OMOJOTHUYECKUX MOTHBAIIUN.

Tema 16. Imouun, ux pyHkuum, pu3noa0rudeckoe BbipaxkeHne IMOIUI,
HellpoXMMH4YecKHe OCHOBBI. DYHKIMOHAJIbHbIEC COCTOSIHUSA: CTPecC.

OMo1MH, CTPYKTYpPbI MO3ra, CBSI3aHHBIE ¢ YMOLMAMU. DU3NOIOTNYECKUE KOPPEIIATHI DMOLMIA.
Heiipoxummueckue Mexanu3Mbl smonunii. [ToHsTHE PYHKIMOHANBHBIX cOCcTOSHUI. VX poib B
noseaeHUU. Ou3noNornyeckue NHIMKATOPbl (YHKIMOHATIBHBIX cOcTOSIHUM. CTpecc, ero BUJIbL.
@uU3HOI0rNYeCKUe U3MEHEHUS B IIEpUOJ cTpecca. Posib cTpecca B IOBEICHUN.

Bonpocs! U1 caMonpoBEPKH:
Monynupyromue CTpyKTypbl MO3ra.
Heitpoxumus sMonuid.
Omnpenenenre GyHKIMOHAIBHBIX COCTOSHUM, X POJIb B TOBEJICHHH.
®du3nonornyeckue NHANKATOpbl (PYHKIMOHAIBHBIX COCTOSIHUM.
WudopManoHHBIH U SMOIIMOHABHBIN CTpecC.
OOmwmit aanTalMOHHBINA CHHAPOM.

AN e

Tema 17. UuTerpaTuBHas 1eATEJIbHOCTb MO3ra. ACCOIUATUBHbIE CHCTEMbI U
nporpammupoBanue nospeaeHusi. Ocodennocru BH/I yesioBeka.

JIOMUHTA ¥ YCIIOBHBIHN peduiekc — MPUHIIUIBI HHTETPATUBHOM e TETLHOCTH MO3ra. Bricime
WHTETPaTUBHBIE CUCTEMBI MO3Ta. ACCOLMAaTUBHBIE CUCTEMBI MO3Ta U ITPOIrPaMMUPOBAHNE
MOBE/IeHUs. AcCUMeETpus noymapuii Mosra. PeueBble pyHkunu nonymapuil. UHauBuayanbHble
pa3ianuns BBICIIEH HEPBHOMU ACSTEILHOCTH U TEMIIEPAMEHT.
Bomnpocs! 17151 caMOnpoBEpKu:

1. OcHOBHBIE CBOMCTBA LIEHTPAIbHOW HEPBHOW CUCTEMBI YEIIOBEKA M UX U3MEPEHHUS.

2. @yHKIUY NPABOTo U JIEBOTO MOJIylIapys B KOTHUTUBHBIX MPOLIECCaX.

3. PeueBbie (pyHKITMHM TOTyIIApUH.

4. UnauBuayanbHbIE Pa3InyMs BhICILIEH HEPBHOM JIEATEIBHOCTH YEIOBEKA.

5. TemnepaMeHT B CTPYKType UHIUBULYaIbHOCTH.

MeToanyeckue peKOMeHAANNN M0 H3YyYeHHI0 Kypca

Ha nanHOM 3Tamne pa3BUTHs ICUXOJIOTUHU KaK HAYKH KBATH()UIIUPOBAHHOMY
HCCIIEIOBATENIO M MPAKTUKY HEBO3MOXKHO 000MTHCH 0€3 3HaHUi POLECCOB, JIeXKALIUX B OCHOBE
ncuxuyeckux pyHkuuid. [1oaTomy 3HaHNS €CTECTBEHHOHAYUHBIX JUCHMIUIMH TaKUX, KaK
®usnonorus BHJI 1 ceHCOpHBIX cuCTEM, HEOOXOIUMBI IS YCIIEITHOI'O OCBOEHHUS
MICUXOJIOTMUECKUX AUCHUIUIMH. MHOTHE IICUXO0JIOTHYECKUE AUCIUILUINHBI, Hanpumep, «O0mmas
IICUXOJIOTHS: TI03HaBaTeIbHbIE MpoLecChy, «O0Imas ICUXO0I0THs: SMOLUU U MOTHUBALUY,
«Aunddepennmanpaas NCUX0PU3HOIOTHS U TICUXOIOTUs», «KIIMHUYEcKast ICHXOJIOTHSD»,
«Hetiponicuxonorusy», «Bo3pacTHas NCUXOIOTHS U ICUXO(PU3HOIOTU» «300ICUXOJIOTHS U
CpPaBHUTENbHAS IICUXOJIOTHsD) OITUPAOTCS HA 3HAHMS €CTECTBEHHOHAYUYHBIX 3aKOHOMEPHOCTEH
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CTpOEHHSI, pa3BUTHS U GYHKIIMOHUPOBAHUS HEPBHOW CUCTEMBI U BBICIIIEH HEPBHOI
NESITEILHOCTH.

HOI[I"OTOBKa CTYACHTOB I10 (bHSI/IOHOFI/II/I BRICIIIEH HepBHOﬁ ACATCIIbHOCTU U CCHCOPHBIX

crcTeM HeoOXoauMa 1 sl OpMUPOBaHUS LIETIOCTHOTO HAYYHOTO MUPOBO33peHus. OmHaKO
HEJO0CTAaTOYHO MPOCTO MPOCTYyIaTh Kype JeKuuid. BaykHo 3anHTEepecoBaThCs
€CTECTBEHHOHAYYHBIMHU ITPOOJIEMaMU, TOMBITATHCSA CTaTh AKTUBHBIM YYaCTHUKOM CEMHHAPOB, UYTO
MpEeJoyiaraeT CaMOCTOSTENbHYIO, aKTUBHYIO, TBOPUECKYIO pabOTy CTYJIEHTOB.

[enecooOpa3zeH ciaeAyromuii MEXaHu3M pabOThI CTY/ICHTA:
1. IIpexxae yem mpUCTynuTh K U3y4eHHI0 Kypca « DU3n0I0THsl BhICIIEH HEPBHOM

JEATENBHOCTH U CEHCOPHBIX CUCTEM» BHUMATEIIBHO U3YUYHUTE COAEPKAHKUE U CTPYKTypy YMK.

2. HpO‘ITI/ITe KOHCIICKT HpOCHYHlaHHOﬁ JICKOHUH, OCHOBHYIO U JOINOJHUTCIIbHYIO

JUTEpaTypy 10 TEME.

3. Tlocne o3HaKOMIIEHHs ¢ MaTepHajoM OTBEThTE Ha BOIPOCHI /ISl CAMOIIPOBEPKH.
4. 3akpemieHue MaTepuaa MpoBOJUTCS Ha CEMUHAPCKUX 3aHATUSAX U B PE3yJIbTaTe

camocTosTeNnbsHON paboThl. Kaxkaas TeMa Kypca qoikHa OBITh «IPOpabOTaHay CTYIEHTOM.

5. IlnaHbl M MeTOAMYECKHE PEKOMEHIANH 110 MOAT0TOBKE
K CeMUHAPCKHMM 3aHATUSM H CAMOCTOSITEJIbHOMY M3YUYEHUIO Kypca

Cemunap 1. BBenenue

[Tpeamet dusmonornu BHJI 1 ceHCOPHBIX cHUCTEM.

MecTo 3THX JUCIUIUIMH B CUCTEME €CTECTBEHHBIX U IMCUXOJIOTMUYECKUX HAYK.

Kakosa crientu¢uka npeamera ¢puznonoruu BHJ[ u ceHCOpHBIX cucTeM B CpaBHEHUU C
¢uzuonorueit [{THC.

MeTtoonmorust ¥ MeTo bl (PU3HOIOTHH BBICIIEH HEPBHOW JAESTENFHOCTH U CEHCOPHBIX
CHCTEM.

Jluteparypa:

baryeB A.C. «®u3noorus BbICIIEH HEPBHON JAESITEIBHOCTH U CEHCOPHBIX CHUCTEM.
I'maBa 1. §§1, 5, 'maBa 2

CeMnHap 2. OcHOBHBIE MOHATHS (1)]/131/]0.]101"1/[1/[ CCHCOPHBIX CUCTEM

DD

[TonsiTne naOpMaIuu 1 nepepadoTKH HH(pOpMAITUH.

Cencopnas (yHKIUs Mo3ra. [[pHHIIUAIIBEI CTPOCHUST CEHCOPHBIX CHCTEM.

Penenrroper. KomupoBanue u 1ekoaupoBanue HHG)OPMAIIHH.

Peanu3anus npunimna «pyHKIUS OTpeeNisieT CTPOSHHE)» Ha TIPUMEPE CEHCOPHBIX
CHCTEM JKUBOTHBIX M HCKYCCTBEHHBIX CUCTEM, IMHTUPYIOIIUX CEHCOPHBIE (PYHKITUH
(BO3MOYKHO MOATOTOBKA KPATKOTO COOOIIEHUS CTYJACHTOM WJIM TPYIIION CTYIEHTOB).
JleTekTopHasi TEOPHSI B CEHCOPHBIX CHCTEMaX.

Jlureparypa:
baryeB A.C. «®u3noa0rus BbICIIEH HEPBHOM JAEATEIBHOCTH U CEHCOPHBIX CUCTEM.
I'mama 2, I'maBa 3 §§1-2.

«XpeCTOMaTI/ISI 10 (1)H31/IOJ'IOFI/II/I CCHCOPHBIX CUCTEMD. PCI[aKTOp—COCTaBI/ITeHB I‘IepHOpI/ISOB
AM. c. 9-46

Cemunap 3. 3purenabnbie pynknuu cetyatku 1 HKT

3putenbHas cucteMa uenoBeka. CTpoeHue riasa.

CTpoeHHe CeTYaTKH: KIETKH M CIIOM CETYATKH.

[ToTeHnMaNpl KIETOK CeTYATKU. PerienTuBHbIE MO KIeTOK ceTdaTtku. O0padoTka
WH(POPMAIIUU B CETYATKE.

Hapyxnoe konenuaroe teno (HKT). Peunentususie nmomns kineroxk HKT.
Xpomarudeckasi 1 aXxpoMaTHYECKasi CHCTEMBI 3pUTEIIEHOTO BOCTIPHUSITHS.

JIureparypa:
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1. BaryeB A.C. «®u3un0JI0THS BBICIIEH HEPBHOM JNEATEIBHOCTH U CEHCOPHBIX CUCTEMY.
I'masa 3 §3

2. «XpectoMaTus 1o (HU3HOIOTHH CEHCOPHBIX CUCTEM». PerakTop-cocTaButens YepHOPH30B
A.M. c. 46-90, 94-104

Cemunap 4. 3purtesibHble QyHKIIUN KOPbI 00JIbIIUX MOJTYIIAPUIA

3putenbHas kopa. yHKIIUN OTAEIBHBIX M0JIEH 3pUTEIbHON KOPBI B BOCIIPUSATHH.
PenenTuBHBIE OIS KIIETOK KOPBI: IPOCTHIE, CII0XKHBIE, CBEPXCIIOXKHBIE.

Komnonuaras opranusanus KOpbl: MUKPO-, MAKpO- U THIIEPKOJIOHKH.

@DYHKINHN 3aJHETEMEHHON U HJKHEBUCOYHOM KOPBI B BOCIIPUSTHH.

@OYHKIMH BEPXHEBUCOYHOM KOPHI B BOCIIPUATHH CJIOKHBIX CTUMYJIOB.

Jluteparypa:

ynerosckuit B.B. «OcHoBwI Helpoduznonoruny. ['masa 6. CC. 107-118

«XpecroMatus Mo GU3NOJIOIHU CEHCOPHBIX cUCTeM». PenakTop-coctaBuTesis YepHOpU30B
AM. c. 124-179

Cemunap 5. Cioxnble PyHKUMHU 3peHUs]

SNk W=

N —

1. ILIBeroBocnpusaTHe.

2. Crepeoncuc 1 BOCIPUATHE yJAICHHOCTH.

3. ®OyHKIMYU ABMKEHUH T71a3 B 3pUTEILHOM BOCIIPUSATHH.

4. deHOMEHB! WUTIOCTPUPYIOLIUE CIOXKHbBIE PYHKIIUH KOPBI, a TAKKe PadoTy Jpyrux
ypoBHEH nepepaboTKU 3pUTeNbHON HH(pOpManuu (3puTenbHble uto3un). Kakue us
U3y4YEHHBIX B Kypce 001l MCUX0IOTUU 3pUTENIbHBIE WILTIO3UI Bbl MOXKETe O0BSICHUTh
C TOYKHU 3peHHUs (PU3NOJIOTHH CEHCOPHBIX CHCTEM?

Jluteparypa:

1. «Xpectomarus o (hU3MOIIOTUN CEHCOPHBIX CUCcTeM». Penakrop-coctaBurens UepHOpH30B
AM. CC. 105-109, 180-192

2. «Xpectomatus no obmieit mecuxonoruu: Bemyck 11, CyobekT mo3nanus». ¢. 196-205
Cemunap 6. Bpoxxaennoe u ycjioBHOpedJieKTOPHOE 00y4eHHne

1. ®opmsl noBeneHUs U PaKTOPbl OPraHU3aLUHN TOBEICHUS.

BpokaeHHas 1esiTenbHOCTh OpraHu3Ma.

Knaccugukarum 6e3ycaoBHBIX pedIeKcoB.

N3meHunBOCTH MHCTHHKTOB. [IpocTeiimme GpopMbl HaydeHHS.

OOyueHue 1 3aKOHOMEPHOCTH YCIOBHOPE(IIEKTOPHON JAEATEIBHOCTH.
Knerounsie ananoru ycioBHoro pediexca.

6. Buasl TOpMOKEHUS YCIOBHBIX pE(IIEKCOB.

Jluteparypa:

1. baryeB A.C. «®u3nosnorus BeICIIEH HEPBHOM €ATEIBHOCTH U CEHCOPHBIX CUCTEM.
I'maBw1 5, 7-8

Cemunap 7. Ctpykrypa noeaenusi. [lamsarts.

el

1. CrpykTypa noseneHdeckoro akta (pyHkiuonanbHas cuctema [1.K. AHoXuHA).
Konuenryansnas pednexropnas ayra (E.H.Coxomnos).
2. JlomMuHaHTa, €e CBS3b C YCJIOBHBIM pediekcom.

3. Kunaccudukanus ¢popm namsita. MexaHusmsl (OpMHUPOBAHUS ClIEAA TAMSITH.

4. Awmue3us Kak (eHOMEH MaMsITH U KaK METOJ UCCIIeI0BaHUSI.
Jlureparypa:

1. BaryeB A.C. «®u3un0JI0THS BBICIIEH HEPBHOM JNEATEIBHOCTH U CEHCOPHBIX CUCTEMY.
I'masa 9-10.

2. Janwmnosa H.H., KpsinoBa A.JI. «®u3nosorus BeICIIe HEPBHON AEATEIBHOCTH.
I'maBa 6 §2

3. Jlanwmnosa H.H. [1Tcuxodusunomnorus. ['nasa 6.
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4. TI'peuenko T.H. «Konnenmuu namsatu //
http:/flogiston.ru/articles/general/concept memory
5. TI'peuenko T.H. «Ilcuxodusunonorus» I'masa I1
Cemunap 8. IlorpednocTu. MoruBanuu. Imouun. Ocodennoctu BH/I yenoBeka

1. TlorpeOHoCTH UX (PYHKIMS B OpraHU3alliy OBEICHUS.

MoTtuBanuu, ux pojib B TOBEACHUHU.

OMonuu, GyHKIUK SMOIUI B OpraHU3alliy MOBEICHUSI.

@ynkuoHanbHeie coctosHus. Ctpecc u auctpecc. L{uki coH-60apcTBOBaHME.

OcoOeHHOCTH BhICIIEH HEPBHOM JEATEIHLHOCTH YETIOBEKA.

JIureparypa:

1. Hanunosa H.H., KpeuioBa A.JI. «®u3nonorus BbICIed HEPBHOM AeATEIbHOCTH. [ 1aBbI
9-11, 13-14

Aol

MeToaunueckue PEKOMEHIAIUHU MO MOATOTOBKE K CCMUHAPCKUM 3aHATHAM

IIpu MoAroToBKE K CEMMHAPCKUM 3aHATUSAM HEOOXOUMO:
- BHUMATEJIbHO 03HAKOMUTBCS C TEMAaTUKON CEMHUHAPA;
- IIPOYECTHh KOHCHEKT TEKCTA JIEKIIUH 110 TEME, U3YIUTh PEKOMEHIOBAHHYIO JINTEPATYPY;
- COCTaBUTh KPAaTKHUH IJIaH OTBETA HA KayKJbI BOIIPOC CEMUHAPCKOTO 3aHATHS;
- IIPOBEPUTH CBOU 3HAHUS, OTBEYast Ha BOIPOCHI IJIsI CAMOIIPOBEPKH;
- ecnii Bam BeTpeTuinich He3HaKOMbIE TEPMUHBI WIIM UMEHA, 00s13aTelbHO 00paTHTECh K
cioBapio 1 3apukcupyiite ux B Bameil rerpanu.

6. TexHorornyeckasi KapTa caMoCTOSITEIbHON PaGoThl CTYIEHTOB

Ne Tema Buasl u coaepxkanue DopMbI
CaMOCTOSITeIbHOM padoThI KOHTPOJIsA
1. | IIpenmer u metoas! ¢pusnonoruu | 1. M3yuenue koHcnekToB yiekuuii 1 | 1. Yyactue B
BBICILIEH HEPBHOMW JIEATEILHOCTA | MOATOTOBKA K cCeMUHapy 1. CPYIIIOBOM
Y CEHCOPHBIX CHCTEM. 2. KoHcniekTupoBaHue IUTepaTypsl | IUCKYCCUH Ha
COTJIACHO OCHOBHBIM BOIIPOCaM cemuHape 1.
cemuHapa 1. 2. KoHTponbHas
3. Jlnis BBINIOJTHEHMS 3a1aHus 3 pabora Ne 1
ceMHHapa | MOBTOPUTH OCHOBHBIE | (UTOrOBas 1O
nostoxenus puznonorun [THC Temam 1-95).
(YMK «Heiipodpuzuonorus 4.1»,
TeMbl 1-9).
4. OTBETUTHh HA BONPOCHI 15
CaMOIIPOBEPKH, U3YYAEMOU TEMBI.
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MHuoroo6pasue perenTopoB
CEHCOpHBIX cucteM. OyHKIMH
peuentopoB. KogupoBanue
BHEIIHEH nH(popMamu
peLenTopaMH.

1. 3yueHne KOHCTIEKTOB JICKIUH U
MOATOTOBKA K CEMUHAPY

2. KoHcniekTupoBaHue JTUTEPATypPhl
COTJIaCHO OCHOBHBIM BOITPOCaM
cemMuHapa 2.

3. [loBTOPUTH 3HAHMS B 00JIACTU
TICUXOJIOTHH ONIYIICHUS U
Bocrpusatus (YMK «O61mas
MICUXOJIOTHs», pazaen 3.2). Ocoboe
BHHMAaHHUE CTOUT OOPATUTh HA
NcUXo(U3MIECKUe UCCICTOBAHMS.
4. B pamMkax moJIrOTOBKH K
3ananuio Ne4 cemunap 2
CaMOCTOSITEILHO HANTHU
nH(pOopMaIrio 00 0COOEHHOCTAX
BOCTIPUATHS JPYTUX BUIOB
(MuTepHeT, NononMHUTENbHAS
JTUTEpaTypa, HAyYHO-TIOMYJISIPHBIE
n3naHus takue kak «National
Geographic», «B Mupe Haykn»,
«Hayxka u xu3Hb» U Jp.).

5. OTBETUTH Ha BOMPOCHI IS
CaMOTIPOBEPKH, H3y4aeMOH TEMBI.

1. Yuactue B
IpyIIoBOM
JMCKYCCHM Ha
ceMHuHape 2.
2. CooOmenns
CTYZECHTOB I10
Bormpocy 4
ceMHuHapa 2.

3purenvHas cuctema. CeTdarka.
OYHKIMU OTACTHHBIX KIETOK B
BOCIIpUATHUHN CUTHAJIA.

1. U3y4yeHne KOHCIIEKTOB JIEKIIUN U
MOATOTOBKA K ceMuHapam 3, 4,
S(3amanus 1-2).

2. IloBTOpUTH 3HAHUS IO
Anaromuu HHC (YMK
«Anaromust [IIHCy», Temsbr 11-13).
3. KoncniektupoBanue
JUTEPATYpPhl, COIJIACHO BOIIPOCaM
ceMuHapoB 2, 4, 5(1-2).

4. OTBETUTHh Ha BONPOCHI IS
CaMOIPOBEPKH, U3YYAEMOU TEMBI.

1. Yuactue B
IPyIIIOBOM
JUCKYCCUU Ha
cemuHapax 3, 4, 5.
2. KontponbHas
pabota Ne 1
(uTorosas 1o
Temam 1-5).

HapyxHoe koneHuaToe Teno.
3puTenbHas Kopa, e€ QyHKIUU B
Bocnpustuu. Cioucras u
KOJIOHYATas OpraHu3alius KOpsbl.

1. I3y4yeHne KOHCIIEKTOB JIEKIIUH 1
MOJATrOTOBKA K cEMHUHapam 3, 4,
5(3amanus 1-2).

2. IloBTOpPUTH 3HAHHUS IO
Anaromuu [THC (VMK
«Anaromus LITHC», temsr 11-13).
3. KoncnektupoBanue
JUTEpaTyphbl, COTIIACHO BOIIPOCAM
ceMuHapos 2, 4, 5(1-2).

4. OTBETUTH Ha BOIPOCHI JUIS
CaMOIIPOBEPKH, NU3Y4aEMOI TEMBI.

1. Yuactue B
IpynIoBOi
JUCKYCCUU Ha
ceMuHapax 3, 4, 5.

MexaHn3MBI IBIDKEHUH TJ1a3, UX

1. U3y4yeHre KOHCIIEKTOB JIEKIIUN U

1. Yuactue B

(GYHKIMS B 3pUTETLHOM MIOArOTOBKA K CEMUHApY 5. IpynIoBoi
BOCIIPUSITUU. MeXaHU3MBbl 2. KoHCIEKTUpOBAaHUE JTUTEPATYPhl | TUCKYCCUU HA
crepeo3peHus. PopMUPOBAaHUE | COTJIACHO OCHOBHBIM BOIIPOCaM ceMHHape 5.
LETOCTHOTO U KOHCTAHTHOTO ceMHHapa 5. 2. KoHTponbHas
BOCIIPUATUS MO3I'OM. 3. Jlns BbIOJIHEHMS 3a1aHus 4 pabota Ne 1
Bocnpusrtue cioxHbIX CceMHHapa 5 MOBTOPUTH OCHOBHbIE | (UTOrOBast 1O
CTUMYJIOB aCCOLMATUBHBIMU (haKThl ICUXOJIOTHH OLIYIICHUS U TeMam 1-5).
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OTACIaMHU KOPBI MO3ra.

Bocnpusatus (YMK «O0mas
TICUXOJIOTHsI», pa3aen 3.2).

4. [TogoOpaTe WILTIOCTPALIUN
3pUTENBHBIX WILTIO3UM,
OOBSICHUMBIX C TOUKH 3PEHUS
(U3NOTIOTHH CEHCOPHBIX CHCTEM.
5. OTBETUTH HAa BONPOCHI IS
CaMOIPOBEPKH, U3YYAEMOU TEMBI.

Knaccudukanms popm namsTu.
MexaHu3MBbl KPaTKOBPEMEHHOM
Y JOJITOBPEMEHHOM MaMsITH.

MOArOTOBKA K CEMHUHApY 7.

2. KoHcnektupoBaHue JTUTepaTypbl
COTJIACHO OCHOBHBIM BOIIPOCaM
ceMuHapa 7.

3. I1oBTOPUTH OCHOBHBIE (PAKTHI
ncuxoyioruu mamsatu (YMK
«O01mas neuxoyiorusy, pasaei 3.4)
COOTHECTU UX C HOBBIMU 3HAHUSMU
0 (pM3HOJIOTUYECKUX MEXaHU3MaX,
JIeKAIUIX B OCHOBE.

4. OTBETUTH HA BOIIPOCHI TSI

6. | CnyxoBas ceHcopHas cuctema U | 1. I3yuuTh OCHOBHYIO U 1. Pedepar no
peub. JIOTIOJIHUTENBHYIO JTUTEPATYpY 110 OJTHOM 13

7. | BectubynspHas ceHCOpHas ApyruM (KpoMe 3peHusi) CEHCOPHBIX
CHCTEMA. CEHCOPHBIM CHCTEMaM U BBHIOPATH cucteMm (cmaercs

8. | Cencopnas cucrema CKeleTHO- | OJHY JUIA OCBELICHUA B pedpepare. | 3a MeCALl 10
MBIIIIEYHOT'O armapara. 2. Onucath B pepepaTte OHY U3 9K3aMEHa,

9. | KoxHas ceHCOpHas CHCTEMA. YKa3aHHBIX CEHCOPHBIX CUCTEM, o0cyxaeTcs Ha

10 BKYCOBaH U 00OHITENbLHAS COTJIaCHO MMECIOIIUMCSL 3K3aMCH€).
CEHCOPHBIE CHCTEME. IpeCTaBICHUsIM 00 OpraHu3aluu

CC u ypoBHSIX 1epepabOTKH
MH(POPMALIUU B HUX.

3. OTBETUTH HA BOTPOCHI JIJISI
CaMOIPOBEPKHU, BHIOPAHHBIX TEM.

11 | ®opmbl noBeaeHus U (HaKTOPbI 1. 3yuenne koHcekTOB ekuuid n | 1. Yyactue B
OpraHM3aly OBEIACHHUS. MIOIrOTOBKA K CEMUHApY 6. IpynIoBoi
['eneTnueckue OCHOBBI, 2. KOHCIIEKTUpOBAHUE JTUTEPATYPHl | TUCKYCCUU HA
OuoJIOTHUECKIEe MOTHBAIIHH, COIJIACHO OCHOBHBIM BOIIPOCaM cemMuHape 6.
POJIb SMOIIHH, ceMuHapa 6. 2. KoHTponbHas
IIPOCTPAHCTBEHHBIE U 3. IToBTOpenue tem 9-14 pabota Ne 2
BpEMEHHbIE (DAKTOPBI. ¢uznonornu HHC (YMK (uTorosas 1o

12 | 3axkOHOMEPHOCTHU YCIIOBHO- «Heitpopuznonorus 4.1», Temsr 9- | remam 11-17).
pedIEKTOPHON AESITETLHOCTH; 14).
0e3ycloBHbIE pe(IIEKCHI, 4. OTBETUTH Ha BOIIPOCHI JUIS
YCIIOBHBIE PEQIIECKCHI, CaMOIIPOBEPKHU, U3y4aeMOil TEMBI.

TOPMO>KEHHE YCIOBHBIX
pedaekcoB.

13 | Mexanusmsl GOpMHUPOBAHHS
YCIIOBHBIX pe(lIEKCOB.

Knerounble aHanoru ycioBHOIO
pedrekca; HelipoHHast
OpraHu3alus yCJIOBHOIO
pediexca u yclI0BHOTO
TOPMO’KEHHUSI.
14 | MexaHuU3MBI DaMSITH. 1. U3ydyenue koHCTIEKTOB Jekiuil u | 1. Yuactue B

IpyIIoBOM
JMCKYCCUU Ha
ceMuHape 7.

2. KoHTtponbHas
pabora Ne 2
(uToromas 1o
temam 11-17).
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CaMOIIPOBEPKH 1O
COOTBETCTBYIOIIEN TEME.

15

[TorpebnocTH. [leTepMuHAHTHI
noTpeOHOCTEH, X
Kjaccudukanus.

16

buonorndyeckrne MOTHBAINHT, MX
CBOWCTBA U HEMPOXUMHUECKUE
MeXaHu3MBI. MoTHBaInms Kak
JJOMHHAHTA.

17

DyYHKIIMU SMOLIUH,
(bU3HOIOTHYECKOE BBIPAKCHHE
SMOLIMI, HEHPOXUMUYECKHUE
OCHOBBI. DyHKITMOHATILHBIC
COCTOSIHHSI: CTPECC, COH,
00JIPCTBOBAHUE.
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WHTterpatuBHas 1eATEIBHOCTD
Mo3ra. ACCOLIMATUBHbBIC
CHCTEMBI U IIPOTPaMMHUPOBAHHE
noBeaeHusi. Ocodbennoctu BH/I
YeJIOBEKa.

1. I3y4yeHne KOHCIIEKTOB JIEKLIUH U
MOArOTOBKA K CEMHUHApY §.

2. KoHcniekTupoBaHue IuTeparypbl
COIJIACHO OCHOBHBIM BOIIPOCaM
ceMHHapa 8.

3. I[ToBTOpUTH OCHOBHBIE (PAKTHI
IICUXOJIOTMM MOTUBALUU U MO
(VMK «O6m1ast mcuxoiorus»,
paszen 2) U COOTHECTH UX C
HOBBIMU 3HAHUSIMU O
(U3MOTOrMUECKUX MEXaHU3MaXx,
JIeKALUX B OCHOBE.

4. OTBETUTH Ha BOIIPOCHI JUIsS
CaMOIIPOBEPKH 10
COOTBETCTBYIOLLEH TEME.

1. Yuactue B
IpynIoBOi
JUCKYCCUU Ha
ceMHHape 8.

2. KoHTponbHas
pabota Ne 2
(uToromas mo
temam 11-17).

[IpumeuaHue: CIMCOK UCIOJIb3YEMOM JINTEPATypPhbl MOXKET OBITh PACILIMPEH UCIIOJIb30BAHUEM
HHTepHeT — pecypcoB ¢ 00513aTeNIbHBIM BHECEHUEM MX B CIIUCOK UCIOJIb30BAHHBIX HCTOUHHKOB
IUIsL CAMOCTOSITEIIbHBIX Pa0oT.

7. TemaTuka KOHTPOJIbHBIX, CAMOCTOATEC/ILHBIX paﬁoT U METOAUYECCKUEC PEKOMEHIAIUHU 110

HUX BbIINOJTHCHHUIO

KonTpoasnas padora Ne 1. Ilpunuunsl GyHKIIMOHUPOBAHMS CEHCOPHBbIX cucTeM. CTpoeHue
3PUTEJIBLHOI CHCTEMBI YejioBeKa (TeMbl 1-5)

Yro takoe ceHcopHas cucreMa? OCHOBHbIE OJIOKU M MPUHLUIBI (YHKIIMOHUPOBAHUS
CEHCOpHBIX cucTeM. [loHsaTHEe MHPOpMAUU B (PU3NOJIOTUN CEHCOPHBIX CHCTEM.

Yro nmoHMMaeTcs MoJI CIOBOM «HH(pOpMalus» B pa3IuyHbIX Haykax? Kakue nmpuHIUIbI
KOJMPOBAHUS U IEKOAUPOBAHUS MHPOPMAIIMH B CEHCOPHBIX CUCTEMax Bbl 3HaeTe? Uto

TaKocC ,Z[eTeKTOp?

[TonsiTus oprana uyyBcTB U perientopa. Kakue Bubl perentopoB Bbl 3HaeTe? UTo Takoe
pelenTopHbIi nMoTeHuan? YTo Takoe 3aK0H CUJIbI?
Crtpoenue ceTyaTku riiaza yenoBeka. [louemy ceTyaTka yenoBeKka Ha3bIBae€TCA
«MHBEPTHPOBaHHOI»? Kakue BUBI KIIETOK ceTyaTKH BbI 3HaeTe? Kakum oOpazom
pacrnpenenstoTcs: OTOPELENTOPHI B CETYATKE YeIOBEKa?
Uro Takoe oropenentop? Kakue Buasl poTopernenTopoB B 3HaeTe y yenoBeka? Uto
takoe ¢oronurmMeHT? Uto Takoe peakius (GoToM30MepH3aIlliy U KaK OHA CBsI3aHa C
penenTopHbIM noTeHImanoM? Peakiiuu goronmsa u oOpaTHOrO CHHTE3A.
DNeKTpUYECKast aKTUBHOCTD AJIEMEHTOB CeTUaTku. YTo Takoe paHHUN U MO3THUMN

perienTopHbIil noteHman? Kakue noTeHanbsl reHepupyoT OUMOJISPHbBIE U TaHTJIMO3HbIE
KkneTku ceryaTtkn? Kakosa POJIb aMaKPUHOBLIX U TOPU30HTAJIBHBIX KJIICTOK B Hepepa60TKe
nHpopMaiuu B cetTuaTke? UTo Takoe JarepalbHOE TOPMOKEHHE U TI0 KaKUM 3aKOHaM OHO
OCYIIECTBIsICTCSA?

Uro Takoe penentuBHOe noje? Kakue penenTuBHbIE M0 OBIBAIOT Y TAHTJIMO3HBIX
KJIETOK CeTUaTKu? BI/IIII)I TAaHTJIMO3HBIX KICTOK. MaI‘HOIICJIJIIOJISIpHaSI n
MapBOLIEIUTIONIIPHAs] CUCTEMBI.
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10.

11.

12.

13.

14.

15.

16.

3purenbHble TyTH. Kakne crnHanTuyeckye nepeKIroueHns] IPOUCXO0AAT MPU Nepeade u
00paboTke 3puTenbHOI nHpopManuu? YTo Takoe YaCTUIHBIN TIEPEKPECT 3PUTEITHHON
nHdopmanun?

O6pabotka 3putenbrHoit nHpopmaruu B HKT tene. KakoBo ctpoenne HKT? B uem
0COOEHHOCTH KJIETOK 6 pasnuuHbix ciaoeB HKT? Kakue penenTuBHbBIE 1O Y KIETOK
HKT?

3purenbHasg kopa. YTo Takoe NepBUYHAS U aCCOLIMATUBHAS 3pUTENbHAs Kopa?
Kononuaras opranuzanus kopbl. CKOJIBKO CJIO€B B 3pUTEIBHON KOPE U KaKOBbI UX
byHKIMOHaIbHBIE pa3nuuus? Kakue BUIbI pEIIENTUBHBIX MOJIEH 3pUTEIBHON KOPBI BB
3Haere?

Kaxum 06pa3oM pa3BuBarOTCs KOJOHKH B 3pUTENBHON KOpe 00e3bsiHbI? JleTeKTOpHbIE
CBOMCTBA KJIETOK KOPBI: BPOXK/IEHHBI UM Pa3BUBAIOTCS 110 MEPE HAKOIUIEHUs ONbITa?
UYro Takoe crepeo3penne? Ha kakue npu3sHakyu ONUpaeTcs 3puTeIbHas KOpa MpU OLEHKE
ynaneHHocTu o0bekTa? YTto Takoe nucnapantHocTh? HelipoHsl, n30upaTenbHo
pearupyrouye Ha JUCIapaHTHOCTb.

UYro Takoe cuctema uto? Kak ycTpoeHa XxpomaTrnyeckas U axpoMaTuieckas eé
noacucTemMbl? OYHKIIMKM BUCOYHOHN KOPBI B aHAIIN3€ 3pUTEIbHON HH(DOopMaIun?

Uro Takoe cuctema rae? Kakue yacTh 3pUTENBHBIX IIyTEH JIEKUT B OCHOBE BOCTIPUATHS
neuxenns? Kakue Buabl 1BrkeHus a3 Bol 3HaeTe? Kakum oOpa3om ocyrecTBisercs
perymsIus cakKaIu4ecKuX JIBMKeHUH rna3? KakoBbl pyHKIMHM HEHPOHOB 33 IHETEMEHHOM
KOpPBI B aHAIIM3€ 3pUTENbHON HHpOpMAITU?

UYro Takoe BbICIIas HEpBHAs A€ATEIbHOCTh? OCHOBHBIE OTINUNS O€3yCIOBHBIX U
ycloBHBIX pediiekcoB. KakoBa cynp0a 0e3yciioBHBIX peduieKcoB y uenoBeka? Y cioBus
o0pa3oBaHMs yCIOBHBIX pedrexcoB. Kakue Buabl yCIOBHBIX peeKcoB BB 3HaeTe?
Kak cooTHOCSTCS MOHATHE «MHCTUHKTUBHOE MOBEJICHUE» U «0€3yCIOBHBINA pedieKcy.
OcHOBHbBIE OCOOEHHOCTH NHCTUHKTUBHOTO MOBeIeHUs. UTO Takoe MmyCKOBOM cTUMy?
BapuatuBHOCTh HHCTUHKTUBHOIO IOBE/ICHHUS.

KonTpoasnas padora Ne 2. Hayyenue u namsitb. CTpykTypa nopeaenusi (tembl 11-17)

1.

Hayuenue. Kakue Buibl HayueHus Bbl 3HaeTe? KaKoBbI KJIETOUHbIE MEXaHU3MBbI
IIPUBBIKAHMS U ceHCUTH3auuu? UTo Takoe T0JroBpeMeHHas IENPECCHs U
JIOJTOBPEMEHHAs NMOTeHIManus cuHancos? KakoBa ux CBs3b ¢ MaMATBIO?
AcconmatuBHoe HaydeHue. Kakue BBl yCIOBHBIX pegiiekcoB Bbl 3HaeTe? KakoBbl
YCTIOBHSA U IMHAMUKA Pa3BUTH YCIOBHBIX pediexcoB? Kakue BUAbI TOPMOKEHHS
yCIOBHBIX pediexcoB Bbl 3HaeTe? UTO Takoe HAaTypabHbIE U HCKYCCTBEHHBIE YCIIOBHbBIE
peduiekcer? AHamoru ycioBHOTO pedekca Ha HeHpoHax.

Yo Takoe HHCTPYMEHTAJIBHOE HaydyeHne? YeM oTiandaeTcss MHCTPYMEHTAJIbHOE HAyUYeHUE
OT KJIACCHYECKOTO YCIOBHOTO pediekca? AHAIOTH HHCTPYMEHTAILHOTO pediiekca Ha
HEUpOHax.

CtpykTypa noBeneH4ecKkoro akra. Uto Takoe GpyHKIMOHaNbHas cuctema? Uto Takoe
apdepenTHbIi cuHanc? KakuMm 00pa3om akuenTop pe3yiabTara AeUCTBUS BIUSET HA
TE€YEHHE [TOBEACHYECKOT0 aKTa?

KonuenryanbHas pedaextopHas nyra. Kakue 3BeHbsi KOHLENTyalbHOU pedaeKTOpHOI
nyry Bbl 3HaeTe? KakoBa posib MJIACTUYHBIX U HETIACTUYHBIX CHHAIICOB B OpraHU3alluu
KOHIICTITYaJTbHOU pedieKTopHOM ayTru?

OpuentupoBounslii peduekc. Kakue nmpusHaku ycIoBHOTO peduiekca COIepKUT B cede
0e3yCIIOBHBIN OPUEHTHPOBOYHBIH peduiekc? Ha Kakux ypoOBHSX U KakK NPOSIBIISETCS
OPHEHTUPOBOYHAS peakiua? YTo Takoe yCIOBHBIM OPUEHTHPOBOUHBIN pedIeKc U Kak OH
CBSI3aH C HEPBHOU MOJIENBIO CTUMYJIA?

UYro Takoe nmamsATh? Kakue BubI maMsATH Bbl 3HaeTe? KakoBbl OCHOBHBIE HEPBHbBIE
CTPYKTYPBI, JI€KalIUe B OCHOBE UMILTUIIUTHON U SKCIUIMLUTHON NaMATH?
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8. Uto takoe koHcomuaamus? [Tonstue surpamMmmpl. Kakum 006pa3oM KOHCOTHIAIMS ClIe1a
CBsI3aHa C peTporpaaHoit amHe3uen? Teopust COCTOSTHUM MaMATH (AKTUBHOM U JTATEHTHOMN
SHTPAMMBI).

9. Ipunun gomuHaHThl. YTO Takoe noMuHanta? Kakum oOpa3om 1OMUHAHTa BIUAET HA
¢dbyHkuroHupoBanue pediekcoB? Uto Takoe BHICIIME W HU3IIKE TOMUHAHTHI? YUTO Takoe
JIOMUHAHTHBIN 1IEHTP, U KAKUMHU CBOMCTBaMU OH oOJagaeT?

10. Ocob6ennoctu BH]I uenoBeka.

MeToauyeckne peKOMEHIAUMHU 110 OPTaHU3AIUH CAMOCTOSATEIbHOMH Pa00Thl U BHINOJIHEHUIO
KOHTPOJIbHBIX PadoT

B nporecce ocBoenust kypca @uznoniorus BeICIIEH HEPBHOU JIEATEILHOCTH U CEHCOPHBIX
CUCTEM CTYJICHTaM IMPEJCTOUT BBIMOIHUTH ABE KOHTPOJIbHBIE paboThI: 1o Temam 1-5 (Nel) m 11-
17 (Ne2).

KoHTponbHbIe paboThl TOTOBATCS IO MHANBUAYAIbHBIM BapuaHTa (OuseTram),
MIPECTaBIISIOMINM COO00 COYETaHUE BOIIPOCOB K KOHTPOJIBHBIM paboTaM.

KoHTponbHbIe paboThI BBHITTONHSAIOTCS CTYIEHTAMH CAMOCTOSATEIHHO BO BPEMSI
ayJIUTOPHBIX 3aHATUM U MPEIOAraloT U3JI0KEHUE OCBOCHHBIX UMU TEM U UICTOUYHUKOB
JTUTEPATYPHI.

JI1st HanITyd11ero BBIMOMHEHUs KOHTPOJIBHOW paboThl, CTYACHTY HEOOX0IUMO 3apaHee
BHUMATENIbHO U3YUYUTh KOHCIIEKTHI JIEKIUI 10 MOIy4YEeHHOU TeMe, a TaK)Ke€ OCHOBHYIO U 110
BO3MO>KHOCTH JIOTIOJTHUTENIbHYIO JINTEPATYPy, a TAKKE JIONOJHUTEIbHBIC TOCTYIMHbIE HCTOYHHUKH,
Y U3JI0KUTH CBOE BUJIEHHE MPOOIeMbl HA OCHOBE MOJTYYE€HHBIX 3HAHUM.

B nporecce mpoBepku KOHTPOIBHBIX pabOT, MPENo1aBaTellb OIIEHUBAET TIOHUMAHUE
M3Y4YEHHOTO MaTepuaa, a Tak)Ke CaMOCTOSTEIbHOCTh (POPMYITUPOBOK, CPABHEHUN U
cornocTaBiieHui. B pe3yibrare BBICTaBIISIETCS OIICHKA IO MATHOAITEHON CHCTEME.

Tembl pe(bepaTOB U METOAUYECCKHE PEKOMEHIAIUU IO UX MOATOTOBKE

ITo uroram Tem 6-10 B paMkax caMOTIOATOTOBKH M MMPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJIS
3HAHWH CTYJCHTHI TOTOBST pedepaTsl Ha COOTBETCTBYIOLINE TEMBI:

1. CnyxoBasi ceHCOpHasi CUCTEMA U PEUb.
BectubynspHas ceHcopHas CUCTEMA.
CeHcopHasi cUCTeMa CKeJIETHO-MBIIIEYHOT 0 anmapara.
Kosxnast ceHcopHas cucrema.
BkycoBas ceHCOpHas cucTeMa.
OOoHnsTenbpHAsE CEHCOPHAs CHCTEMA.
CTyneHT MOKET IPEeUI0KHUTh CBOIO BEPCUIO TEMBI, TIPEIBAPUTEIHLHO COTIACOBAB
(bopMyITHpOBKY € mpenoaaBareneM. BeiOpaB TeMy, CTyEHT JOKEH MOATOTOBUTH padoTy U
C/IaTh B CPOKH, MIPEIBAPUTEILHO OrOBapuBaeMbIe ¢ mpenoaaBareneM. O0cyxkaeHue pedeparoB
IIPOXOJUT B paMKax UTOIOBOTO IK3aMEHa.

O0beM pedepara BMECTE ¢ TUTYIBHBIM JIUCTOM, OTJIAaBIIEHUEM H CITUCKOM
MCIIOJIb30BaHHOM JIUTEPATYypPBl, COCTABIAET OT 6 10 15 ThICSU 3HAKOB ¢ podenamu (10 15
CTpaHMII TIeYaTHOTO TeKkcTa popmara A4, 12 mpudToM momyTopHBIM HHTEpBaIoM). Ha o0moxke
HE0oOXO0MMO yKa3aTh Ha3BaHME yueOHOIro yupexJIeHus, pakyabTeT, Kypc, rpynmny, @.11.0.
CTyACHTa, TeMy pedepara u Toj BHITIOTHEHUS.

Crpanuubl HyMepyroTcsa U uMeroT nodisi. Ha nepBoii ctpanuiie He0OX0UMO TPUBECTH
orJiaBJieHHE pabOThI C yKa3aHUeM CTpaHull. TyT ke Wi B KOHIIe pabOThl IPUBOIUTCS CIIUCOK
UCIIOJIb30BaHHOM TUTEPATyphl (OT 3 HAMMEHOBAHUM).

Jloruka u3n0KeHus TEMbI JI0JKHA COOTBETCTBOBATH OOLIEIPUHATOM JIOTUKE U3YUECHUS U
OIMCaHUsI CEHCOPHBIX cucTeM. PaboTa omkHa cofiepkaTh OCHOBHBIE (DAKThI, Kacaromuecs

bk
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AaHaTOMHYECKOT0 YCTPOICTBA M ()yHKIIMOHUPOBAHUS BEIOPAaHHOI CEHCOPHOM CHCTEMBI, BKIIIOYAs
OCHOBHBIE dTarbl mepepadboTkn nHGopMaIHH, GOpMBI KOJTUPOBAHHS U TIP.

BHe 3aBucuMocTn ot 00beMa paboThbl, OCHOBHOH €€ IO SBISIETCS PACKPBITHE TEMBI Ha
OCHOBE MTPOYUTAHHBIX UCTOYHUKOB M3 CIIUCKA MPEATIOKEHHON OCHOBHOM U JIOTIOJTHUTEIIbHON
auTepaTypsl. JJOCIOBHO IIUTHPYEMBIH TEKCT JOJDKEH OBITh 3aKITIOYEH B KaBBIYKH C MTOCIETYIOMIEH
CCBUIKOM Ha UCTOYHUK C YKa3aHUEM CTPAHHUIIBI WM pasjiena. B kauecTBe HCTOYHUKOB
JOMYCKAeTCs] HCIOIb30BaHNE HAyYHBIX M 00pa30BaTENbHBIX MTyOIUKAIMN 1 N3TaHUH.

Pabota craercs npenogaBaTeltto 3a MECSII 10 IIPOBEACHHS YK3aMEeHa U MOXKET ObITh BO3BpaIlleHa
aBTOPY C 3aMEYaHMsIMU TIperioiaBaTens Ha JopadoTKy. Ecnu pedepar He caaH B CpoK, CTYACHT HE
JOIYCKAeTCs K 9K3aMEHY.

[IpenogaBaTesb OIIEHMBAET CAMOCTOSTEIBHOCTh BHIIOHEHHS pedepaTa, CTENIeHb 3HAHUS

Y TIyOUHY MOHMMaHUsI UCIIOJb30BAHHOM JIUTEPATYPOMA, JIOTUKY H3JI0KEHHUS.

8. Bonipockl k 3k3amMmeny. MeToauvecKue peKOMeH1aliH M0 MOATr0TOBKE K IK3aMeHy

[a—

[TpuHIUIBI pedIeKTOPHON TEOPHH.

JloMrHaHTa U €€ CBsI3b C YCIOBHBIM PedIIEKCOM.

[ToHsiTHe BBICIIEH HUBIIEH HEPBHOM I€ATEILHOCTH.
OpueHTUPOBOYHEIN pedrekc 1 BHUMaHHE.

Bpoxnennsie (hopMbI TOBEICHUS.

Krnaccuueckue n HHCTpyMEHTaIbHBIE YCIOBHBIC PE(IIEKCHI.
Byl TopMOXKEHUS YCIIOBHBIX pe]IIeKCOB.

YciaoBHEIE pC(I)JICKCLI BBICHICT'O MTOpAAKA.

A S I AR R

besycnoBHbIe pediekchl U UX KilacCuPUKaIus.

—
)

. HCI/IXOHepBHaﬂ JACATCIBHOCTD.

[S—
—

. Mexanu3m 3aMbIKaHUS YCJIOBHBIX pe(b.]'[eKCOB.

—
N

. Con. Bugp! cHa. @yHK1IMM CHa.

—
(98]

. bezycnoBHbIe pedrieKchl Kak MpeAbICTOPHS YeTIOBEYECKOTO HHTEIIEKTA.

—_—
AN

. [IpaBuna obpa3zoBanus yciaoBHbIX pediekcoB. HatypanbHble U HCKYCCTBEHHBIE
YCIIOBHBIE PEQIIEKCHI.

15. PeueBble pyHKIIUH MOTyIIApUH.

16. YcnoBHble pediekchl Ha BpeMsl U KOMIUIEKCHBIE Pa3ipaXKUTEITH.

17. Jlnnamuka BRIpaOOTKH YCIIOBHBIX PE(PIIEKCOB.

18. ®yHKIIMOHAIBHBIE CUCTEMBI.

19. YcnoBHble pediiekchl ux Gopmbl, Kilaccuukanus.

20. OcoOeHHOCTH BBICIIIEH HEPBHOM JIEATEILHOCTH YEJIOBEKA.

21. Knaccuueckre u HHCTpYMEHTalbHbIE YCIOBHbBIE Pe(IIEKCHI.

22. JlnHaMuKa BbIPAOOTKHU YCIIOBHBIX PEQIICKCOB.

23. DKCTepoleNTUBHBIE, HHTEPOLIENTUBHBIE YCIOBHBIE pe(IIEKCHI.

24. @ynxuuu peun. POpMHUPOBaHUE PEUU B OHTOTEHESE.
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

S1.
52.
53.
54.

55.
56.

be3sycnoBHbIe pedaekchl M UX KiIaccupuKanus.

PeueBbie QyHKIMM MOTyIIApHA.

BsanmopelicTBue 1epBoii 1 BTOPO CUTHAJIBHBIX CHCTEM

DKCTpanoIsSUOHHBIH, TOApPaXKATEIbHBIA PEQIIEKCHI.

dopMmHpoBaHUE YCIOBHOTO pediekca Ha OTHOM HEHpOHE.

MenneHHbIii U OBICTPBII COH.

CrtpoeHue ceTyaTki.

Penienropsl ceTyatkmy.

@DOTONMUIMEHTBI CETYATKH.

Peaxmust gporonmza.

PannHmii 1 O31HUI peLeNITOPHBIN TOTEHIUAIL.

OneKTpu4ecKas akTUBHOCTb 3JIEMEHTOB CETYATKH.

Opranuszanys peenTHUBHBIX MOJIEH KIETOK CETYaTKH.

CrpyKTypa peleNTUBHBIX MOJIEN CETYATKU.

JleTeKTOpHBIE CBOWCTBA FAHITIMO3HBIX KJIETOK CETYATKU.

JlaTepanbHOE TOPMOKEHHE B 3pUTEIILHON CHCTEME.

Cucrema BoiokoH X,Y,W TaHINIMO3HBIX KJIETOK CETYATKH.

CrpykTypa u pyHKIUM perenTiBHbIX rnojen kietok HKT.

CaoiicTBa peuentuBHbIX nosei HeliponoB HKT.

Jlokanuzanust 3puTeNnbHBIX 001acTel B KOpe MO3ra.

PenienituBHBIE MOJIS1 HEUPOHOB 3PUTEIBHON KOPHI.

JIeTeKTOpHBIE CBOWCTBA HEUPOHOB 3pUTEIBHOM KOPBI.

MexaHu3MBlI CTEPEO3PEHMUS.

MexaHn3Mbl IBETOBOCHPHUATHS B 3pUTEIILHON CHCTEME.

KonoHvaras opranuzanus 3pUTeIbHON KOPBI.

@yHKIMY HEUPOHOB BUCOYHOH U 3aJHETEMEHHOMN KOPBI B AaHAJIN3€ 3PUTEIIBHBIX
N300paKEeHU.

DnekTpruyeckasi akTUBHOCTb OMITOJISIPHBIX U TOPU30HTAIBHBIX KIIETOK.

I'eHe3 IETEKTOPHBIX CBOMCTB 3pUTEIBHON CUCTEMBI.

CBoJicTBa KOJIOHOK 3pUTEIBHON CUCTEMBI.

KonuenryanbHas pedaexkTopHas ayra B aHaJU3€ BHEITHUX pa3IpakKuTeIe u
OpraHu3alvy OTBETHOM PEaKIUN.

Bup! perienTopoB ¥ UX CBOWCTBA.

HpI/IHI_II/IHBI opraHuzalniu CCHCOPHBIX CUCTCM.
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Obs3amenvHbiM  ycnosuem OONYyCcKa CmyOeHma K IK3AMeHy  ANIAemcs: noceujeHue JeKyui,
cucmemamuyeckas paboma Ha CeMUHAPCKUX 3AHAMUAX, 8bINOJIHEHUE U NPeOCmasieHue 6 CPOK
npenodasamenio 2 KOHMPOIbHBIX U 4 CAMOCMOAMENbHBIX PAOOM HA NOLONCUMETLHYIO OYEHK).
Axmugnas paboma cmyoeHma 6 cemecmpe U NOAOHCUMENbHAS OYEeHKA Mecmuposanus Oyoem
cnocobcmeosams yCneutol coade IK3ameHa.

MeToauuecKkue peKOMEHIAMH 110 TMOJATO0TOBKE K K3aMeHy

XenareabHO TOTOBUTHCS K dK3aMeHy B rpymnme (2-3 uen).

BaumaTenbHO nMpodTUTe S3K3aMEHAIIMOHHBIE BOTIPOCHI.

Pacrnipeniennite Tembl MOJATOTOBKHU MO OJIOKAM U JHSIM.

He nano 3a3y0puBaTh MaTepua, HEOOXOAMMO BBIJIETUTh KIFOUEBbIE MOMEHTHI U YIIOBUTH CMBICI
U JIOTUKY MaTepuana.

CocraBbTe IJIaH OTBETA HA KX/l BOMPOC.

N3y4unB HECKOTBKO BOMPOCOB, OOCYIUTE MX C OJHOKYPCHHUKAMU, IPOTOBOPUTE OCHOBHBIE
MOJIOKEHUSI OTBETA BCIYX.

[TonoxurenpHas OIIEHKA Ha HK3aMEHE CKJIQJbIBACTCS U3 YMEHUS ONEPUPOBATH MOHATUAMMU, U3
3HaHUS KOHKPETHOTO MaTepuaia U CIOCOOHOCTH MCIOJIb30BaTh 3HAHUSIMHU B KOHKPETHBIX
npumepax. OTBET JOKEH ObITh pa3BEPHYTHIM U apTyMEHTHPOBAHHBIM.

9. YHEBHO-METOJNYECKOE OBECIHEYHEHHUE JUCHUITJINHbI

9.1. JIutepatypa

OcHoBHas:

1. Heiipon. ®ynnamentansHoe pykoBoactBo noj pea. E. H. Cokoliosa,
B.A.®wunmnosa, A.M.Yepuopuszosa, OOO «Komnanus Mupy, uza. Trom. I'Y, 2008

2. Janunosa H.H., KpsutoBa A.JI. ®u3nonorus BeICHICH HEPBHOM AEATEIBLHOCTH.
PocroB na Jlony, ®enukc, 2003

3. baryeB A.C. ®u3nosorus BbICIICH HEPBHOM IE€SITEIBHOCTH U CEHCOPHBIX CUCTEM.
Cu6., [Turep, 2005

4. Iynbroeckuii B.B. ®u3unosiorus Beicie HEPBHON AEATEIBHOCTH C OCHOBAMHU

Helipoouonorun. M., Akagemus, 2003

duznonorus ceHCOpHbIX cucTeM. Pen. Anprmana f.A., Cn6., [Tapurer, 2003

6. Huxonc /Ix. I'., Maptun A.P., Bamnac b.Jlx., @ykc I1.A. Ot HelipoHa K MO3TYy.
M., YPCC, 2003

7. JHanunosa H.H. Ilcuxodwusuonorusi. M., Acnekr Ilpecc, 2002

9]

JlomosiHuTEIbHASA:

1. Xsroben M. I'ma3, mo3sr, 3peaue. M.,Mup, 1990

2. Mosr: coopuuk crareil. M., Mup, 1984

3. Ienepn I'. Helipobuonorus. B 2 Tomax. M., Mup, 1987

4. Kennen D. Kiierounsie ocHOBBI noBesieHus. M., Mup, 1980

5. Illeppunrron Y. MHTErpaTUBHAS AESITEIBHOCTD LIEHTPAIBHOM HEPBHON CUCTEMBI.

JI., Hayka, 1989

6. Cumonos I1.B. MotuBupoBanubiii Mo3r. M., Hayka, 1987

7. WBanuukuit A.M., Ctpenen B.B., Kopcakos U.A. NHpopMaIimoHHbIe MPOIECCHI
MO3ra U ricuxu4eckas aesiteapHocTh. M., Hayka, 1984

8. @wusmonorus 3penus: PykoBoactso no gusuonoruu. JI., Hayka, 1972

9. ®wuszuonorus BH/I: PykoBoxactso no ¢usuonoruu. JI., Hayka, 1973
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9.2. Meroanueckoe 1 HH(popMannoHHOE oOecreyeHne UCUNILINHBI

CryneHTaM peKOMEHTyeTCsl UCIOJIb30BaTh KOHCICKTHI JICKITUH, TEKCTHI JIJIsl OOCYKICHWSI,
npuBegeHHble B Y MK, 31€eKTpOHHBIE CI0Bapy U SHUMKIONEAUN ceTH IHTEepHEeT, B 4aCTHOCTH
Buxkunenus u np.

9.3. MaTepuaJIbHO - TeXHHUYECKOEe O0ecriedeHue TN CIUTINHbI

B nponecce dreHus JIEKIMKA W INPOBEIEHUS NPAKTUYECKUX 3AHATUN HCIOJIb3YHOTCS
MYJIbTUMEINIHBIE TEXHOJOTHH, B YaCTHOCTH IPE3CHTAIlMM Ha OCHOBE mporpammbl Microsoft
Power Point, koTopas peKOMEHIyeTcsl K MCIOJIb30BaHUIO CTYJAEHTAaMH IpPH IOATOTOBKE
JOKJIa/I0B ¥ CAMOCTOSATENIBHBIX Pa0oT.

10. IpusoxkeHus
10.1 3aganus s caMOCTOSITEILHOM Pa0dOThI CTYIEHTA.
3amaHus IPUBEICHBI B I1. 7 CIIHCKA KOHTPOJBHBIX U CAMOCTOSITEIBHBIX PaOOT.
10.2 TepMuHoJ0OrMYeCKHii C10BaApPb

AJAIITALIMS — IMOCTEICHHOC YMCHBIICHNUEC OITYIICHUA ITPU JJIIUTCIBHOM BOSHCﬁCTBHH oau-
HAKOBLIX CTUMYJIOB Ha PCUCTITOPHYIO MOBCPXHOCTD.

ACCOIIMATUBHOE, (haKyJTbTaTUBHOE 00yYeHNE — aKTHUBHBIN Mporiecc GopMUPOBaHHS COO-
CTBEHHOU CpEJIbI ITyTeM H3BJICUCHUS /IS ce0sl e (YHKITMOHATBHBIX COCTABIISIOININX, 3HAYHMBIX
JUTSL BBITTOJTHEHHS TEX WJIM MHBIX aKTOB MTOBEICHHSI.

ACCOLUHUATUBHBIE CUCTEMbI — BBICIINC MHTCTPATUBHBIC CTPYKTYPBI MO3ra, HC IpUHAIJICKAIIUEC
KaKoii-mu0o OI[HOfI CeHCOpHOﬁ CUCTCMC, HO ITOJIYUArOIIUe I/IH(i)OpMaI_[I/IIO OT HECKOJIBKHUX
CCHCOPHBIX CUCTCM.

BE3YCJIOBHBIN PE®JIEKC — OTHOCUTEIILHO IIOCTOsSHHAaA, BI/I,Z[OCHCLII/I(I)I/I‘ICCKaH, CTCPCOTHIIHAA,
FCHCTUYCCKU 3aKPCIUICHHAA PCaKIUs OpraHn3mMa ujin OTACIIbHBIX €ro JacTeu Ha BHYTPCHHUC U
BHCUIHUC Pa3aApaKCHUsA, OCYHICCTBIIACMAA IIPHU IMOCPECACTBE HeHT‘paﬂLHOﬁ HepBHOﬁ CHUCTCMBI.

BUOJOTMUYECKASI HAMSITb — CITIOCOOHOCTD KHMBBIX CYIIECTB, BOCIIPUHUMAs! BO3JICHCTBUS
U3BHE, COXPAHSTh U B MTOCIEAYIOIEM BOCIIPOM3BOANTD BBI3BIBAEMBIE STUMH BO3IECHCTBUSIMU
U3MeHEeHHs (HYHKIIMOHAIBHOTO COCTOSIHUS M CTPYKTYPBHI.

BUOJIOTMYECKUE PUTMbI — pUTMHUYECKHE (TIEPUOINYECKHE) KOJeOaHUs (PU3HUOJIOTHUECKUX U
MICUXUYECKUX TIPOLIECCOB (OMOPUTMOIIOTHS).

BEPOATHOCTHOE MTPOTHO3UPOBAHME - TIPEJBOCXUIIICHNE OYIYyIIIEr0, OCHOBaHHOE Ha
BEPOSITHOCTHOH CTPYKTYpE MPOILIOTO OMBITA U MHPOPMAIUH O HATUIHOW CUTYAIUH.

BUTAJIbHBIE PE®JIEKCHI — COCTAaBIISIOT MEPBYIO CAMOCTOATEIBHYIO TPy pedIeKcoB, KOTOPhIE
00eCTneunBalOT COXpaHEHUE HHIUBUyyMa U BUJIA.

BHEWIHEE (6e3yci0BHOE) TOPMOKEHME — CPOYHOE MOJIaBJICHHE TEKYIIeH YCIOBHO-
pedIeKTOPHON NeATELHOCTH MIPH IEHCTBUU TTOCTOPOHHHX Pa3IpakKUTEIICH, BRI3BIBAIOIINX
OPUEHTUPOBOYHBINH, 000POHUTENBHBIN UIIH IPYroi 0e3ycIoBHBIN peduieKc.
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BHUMAHUE paccMaTpHUBaeTCs KaK OJIMH U3 MEXaHW3MOB YCTPaHEHHS H30BITOUHOCTH CEHCOPHBIX
COOOIIIEHUH, KOTOPBIN Y4acTBYET Kak B M30UpaTEeILHOM MOABICHUN, 00ECTICUeHUH, TaK U B
bunbpTpanuu HHGOPMAIIMH, U3BJIEKAEMON U3 CUCTEM KPAaTKOBPEMEHHOM U JIOJITOBPEMEHHOM
MaMSATH.

BHYTPEHHEE (YCJIIOBHOE) TOPMOKEHUE — TOPMOYKEHHUE YCIOBHO-PE(DICKTOPHOH NEATETLHOCTH,
KOTOPOE pa3BUBAETCS MMOCTENICHHO B PE3yJIbTaTe HETOAKPEIUICHHUS YCIIOBHOTO CHTHAJIA
0€3yCIIOBHBIM Pe(IECKCOM.

BHYTPEHHME JIETEPMUHAHTBI — 3TO HAKOIUICHHAS UCTOPHSI B3aUMOJICHCTBUS Pearupyroniero
cyocTtpaTa ¢ pakTopoM cpesl (MpUHIUI ucTopuzma) (A. A. YXTOMCKHUT).

BO3BYIMMOCTb — CITIOCOOHOCTH BOCIIPUHUMATH CYIIECTBEHHBIE JIJIsi OpraHU3Ma MpU3HaAKU
pasapaxeHuil ¥ TpaHCHOPMHUPOBATH UX B CHEHU(PUIECKYIO HEPBHYIO CUTHAIM3AIIHIO.

BBICILIME ®OPMbI OTPAJKEHHUS — M3BJICKAIOT HHPOPMAIIUIO ISl CAMUX Ce0sI U B TO JK€ BpeMs
abcTparupyrorcs OT MaTepHaIbHOTO HOCUTENS 3TOM HH(OPMALIUH.

I'EHOTHII — BCs COBOKYITHOCTh 'CHCTHYCCKOI'O Marcpuajia OpraHu3dmMa ujin €ro 4actb, TO €CTh
KOMIIJICKC BCCX HACICACTBCHHBIX 3a/IaTKOB, KOHTPOJIMPYIOIIUX PAa3BUTUC, CTPOCHUEC 1 )KU3HC-
ACATCIIBHOCTb OpTraHrU3Ma.

JIBUTATEJIHASI IPOTPAMMA KOPTUKAJIBHAS - aJalITUBHBIE U3MEHEHUS IOCTUTAOTCS C
MTOMOIIBIO0 BHYTPEHHEH 00paTHOM CBSI3M, KOMITOHEHTOM KOTOPOW SIBIISIETCSI CUCTEMAa METUATbHBIX
JIEMHHUCKOB.

JEKOJIMPOBAHUE — MpeoOpa3oBaHue BXOIHON KOJOBOM KOMOMHAIIMM aKTUBHOCTH HEPBHBIX
3JIEMEHTOB CEHCOPHBIX CUCTEM B PEAKIUIO UCTIOJIHUTEIbHBIX alllapaToB.

JETEKTOP — 3TO HEWPOH, N30MpaTeIbHO HACTPOCHHBIN Ha OIIPEICTICHHbIN TapaMeTp CUrHalIa 3a
cueT (PMKCUPOBAHHOW CHCTEMBI CBSI3EH C €ro perenTopamMu Wiu ApyruMu HelipoHamu Oolee
HU3KOI'O YPOBHSI.

JETEPMHWHUW3MA ITPUHLIMIT BBISIBIIIET 3aKOHOMEPHYIO IPUUMHHO-CJIEICTBEHHYIO CBSI3b SIBJICHUI,
OTIPEIENIIEMYIO B3aMOICHCTBIEM MaTepHAILHBIX (PAKTOPOB.

JUCCOJIOHUA — TEOpHUsi, OCHOBAHHAA HA 3aKOHC PCKAIMTYIIIHUNU: MHOT'E ITIOBECACHUYCCKHUEC aKThI
3aKJIaJIbIBAIOTCA YK€ B 3M6pI/IOHaJII>HOM nepruoac, HoO JOCTUTAlOT ITOJIHOI'O PA3BUTHA B PA3HBIC
nepuoabl MOCTHATAJIBHOTO OHTOI'CHE34a.

JOMUHAHTA — pabo4nii IPUHIIMII JeSITETbHOCTA HEPBHOM CUCTEMBI U BEKTOPA MTOBEICHHUSL.

JOMUHAHTA — KOMOMHALIMIO 3TOT0 MEXaHU3Ma C MEXaHU3MOM (POPMHUPOBAHUS YCIIOBHOTO
pediekca obecrieunBaroT 06a (hakTopa, HEOOXOUMBIX M IOCTATOYHBIX JUISI OpTraHU3AIUH TIe-
JICHAIIPABJICHHOT' O TIOBEICHUS: €r0 aKTUBHBINA TBOPUECKUH XapakTep (AOMUHAHTA) U TOYHOE
COOTBETCTBHE OOBEKTUBHON peabHOCTHU (YIPOUYEHHBIN, TOHKO CHELMATN3UPOBAHHBIN YCIOBHBIN

pediekc).
JOMHWHAHTBI TIPUHIUIT — BPEMEHHO T'OCIIO/ICTBYIOIIAs B HEPBHOM CHCTEME TPYIITa HEPBHBIX

LIEHTPOB, OIpeIeIIAoNIas XapakTep TeKYyIel OTBETHOM peaklMy OpraHu3Ma Ha BHEIIHUE U
BHYTPEHHUE pa3/ipakeHUs U 1IEJIEHANIPABIEHHOCTD €r0 MTOBEICHHUS.

3ATIEYATJIEHME (MMOPUHTHHT) — (hopMa 00ydeHHUsI, 3aKITF0YAIOIIAsICs B TOM, YTO CTUMY/I,
NIPEIbSABICHHBIN )KUBOTHOMY B OCOOBIN KPUTHUECKUH TIEPHOJ €T0 Pa3BHUTHS, 3arIevYaTieBaeTCs
KUBOTHBIM Ha JUIUTEIbHBIA CPOK U CTAHOBUTCS KIFOYEBBIM CTUMYJIOM, 3aITyCKaIOIIUM OTI-
peneneHHoe MOBEICHHUE.

3BYKOBAS 1 MTMCBbMEHHAS PEYb — CIIOCOOHOCTh 3HAKOBO-CHUMBOJINYECKOTO OTPaXEHUs
NPEIMETOB M SIBJICHUI OKPYXKAIOIIET0 MUpa M caMHUX ce0si B 3TOM MHUDE.

3HAK — 3TO TaKOW KOMIIOHEHT NICUXUYECKOTO OTPaKEHUs, KOTOPHIH HE NUMEET O3HABATENbHO
00pa3HOT0 CXOJICTBA C COOTBETCTBYIOIIMM €My JIEMEHTOM HMJIM CBOMCTBOM O0BEKTa OpUTHHAJIA.
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3PUTEJBLHOE BOCIIPUATHE — CJIOKHBI MHOTOCTYIIEHUATBINA aKT, KOTOPBIA HAUMHAETCS
(dhopMUpOBaHHEM N300paXKCHHSI HA CETYATKE M 3aKaHUYMBAETCS BOSHUKHOBEHHUEM 3PUTEILHOTO
oOpasa B CTpyKTypax roJIOBHOT'O MO3ra.

HUI'POBOE NIOBEJEHUE — COBOKYIIHOCTH ABUIaTCIbHBIX AKTOB OpraHu3Ma, BKIIOYAIOIIEC OIIPC-
ACJICHHBIC MBIIICYHBIC I'PYIIIIbI, HCIIOJb3YCMbBIC B ,HaJ'IBHefIH.IeM B3POCJIBIM )KUBOTHBIM B COOT-
BCTCTBYIOIINX JKU3HCHHBIX CUTyallUAX — 6CI‘CTBC, 60pb6e, I[O6I>I‘-II/I MU, Pa3MHOXCHUU U T. IO.

U3BUPATEJBHOCTH BUOJIOTMYECKOI'O OTPAYKEHMS TIOJTHEE BCETO 00eCreynBaeT
1eJIecoo0pa3HbIil XapakTep peakluii Opranu3Ma, ero AeCTBUM, ero MoBeCHUsI.

AMIPUHTUHI — KOMITJIEKC TTOBEIEHYECKUX aJanTallid HOBOPOKIEHHOT0, KOTOphIe o0ecre-
YUBAIOT MEPBUYHYIO CBSI3b MEXK]Iy HUM U POJAUTEIISIMU U KaK Obl 3aMBIKAIOT 1IETTh
npeoOpa3oBaHnil HMOPHUOHATIFHOTO MEPHO/IA, TIO3BOJISS PEeaTln30BaTh HOBOPOXKIEHHOMY yiKe
c(hOpMHUPOBAHHBIE MEXAaHU3MBI BOCIIPHUSTHS H PEarupOBaHUS.

WHCTUHKT — CJI0XHOPEeDIEKTOPHBIA KOMIUIEKC HACIEAYEMBIX OBEIEHYECKUX peakiuii ocodei
OJTHOTO BUJIa, XapaKTEPHU3YIOLIHICS CTEPEOTUITHOCTHIO U CTAOMIIBHOCTHIO.

WHTETPAJIBHBINA OBPA3 — MPOAYKT NEPEKUTHIX TOMUHAHT, TO €CTh MPOAYKT CyOBEKTUBHOTO
OTpakeHUsI 00BEKTUBHOTO B3aMMOOTHOIICHHUSI OpraHU3Ma CO CPEJIOi.

KOTHUTUBHOE OBYYEHHME OCHOBAaHO Ha (pOpMHUPOBAaHUH (PYHKIIMOHAIBHOM CTPYKTYPBI CPEJIbl, TO
€CTh Ha U3BJICUEHUHU 3aKOHOB CBSI3€H MEX/Iy OTIEITbHBIMU €€ KOMIIOHEHTaMHU.

KOTHUTUBHBIE KAPTBI — IIpoliecc, 6aroiaps KOTOpOMY OpraHu3M NpruoOpeTaeT HEKOTOpoe
Mo100Me TOTIOJIOTUIECKOH KapThl TOW MECTHOCTH, B KOTOPOI OH OOHMTaeT.

KOJUPOBAHME — YCTAaHOBJICHUE COOTBETCTBUS MEXKIY OINPEAEIECHHBIMU IapaMeTpaMU CEH-
COPHOTO CTUMYJIA ¥ XapPaKTEPUCTUKAMU UMITYJILCHOW aKTHBHOCTH HEHPOHA W/UITU MECTOM €T0
PaCIIONI0KEHUS.

KOMIJIEKChI ®UKCUPOBAHHBIX JEMCTBUIA — CJI0)KHBIE CTEPEOTHUITHBIE JBHKEHUS, 00pa3yrolue
BBICOKOOPTaHM30BaHHYIO MTOBEICHUECKYIO MOCIIEI0BATELHOCTb.

KOHBEPTEHLMSL — CXOXKICHHE MHOXKeCTBa appepeHTHBIX HMITYyJIbCOB B €IMHCTBEHHBIH
aHATOMUYECKH OTpaHUYeHHBIN Y PEpEeHTHBIN KaHaT.

KOHUENTYAJIbHASI PE@JIEKTOPHASI IVTA — OOMIHi PUHIUT QYHKIIMOHAILHON OpraHu3aIuu
MOBEJICHYECKOTO aKTa WU Ncuxudeckor ¢pyHkunu. OHa BKIIOYAET CEHCOPHBIH, LIEHTPaJIbHBIH,
VICIIOJIHUTEIIBHBIN U MOAYIUPYIOIINUNA OTIEIBI.

KPATKOBPEMEHHAS ITAMSTD — B €€ OCHOBE JIC)KUT BPEMEHHOE ITOBBIIICHUE IIPOBOJUMOCTH B
CHHAIICaX, CBS3BIBAIOIINX OIpE/IeIeHHbIE HEUPOHBI, U peBepOepalis UMIYIbCOB, OCHOBaHHAs Ha
psfe XUMUYECKHX U DJIEKTPOXUMHYECKHUX PEAKIMM, HE CBA3aHHBIX C CHHTE30M MAaKpOMOJIEKYJI.

JIIOBASI MOBEJIEHYECKASI ®YHKIHSI OPTAHU3MA ONUPAETCS Ha CIIOKHYIO KOHCTEIUIAIINIO
MHO’KECTBa IIPOCTPAHCTBEHHO PA3HECEHHBIX MO3TOBBIX allapaToB, BOBIEKAEMbIX CUMYIbTaHHO
Y CYKIIECCHBHO JJISI IIeJIeH yIOBJICTBOPCHISI IOMUHHUPYIOMICH MOTPEOHOCTH, HMest HH()OPMAIIHIO
0 pa3pa)xxarolieM areHTe.

MOJIAJIBHOCTb — KaueCTBEHHOE CBOCOOpa3ne CEHCOPHOTO Pa3IpasKUTEIs.

MOTHUBALUA — @HSHOHOFH‘ICCKI/Iﬁ MCXAaHU3M aKTHBUPOBAHUSA IMAMATHBIX CJICA0B TCX ITOBC-
ACHUYCCKHX aKTOB, KOTOPBIC CIIOCOOHBI YAOBJICTBOPUTH UMCIOIIYIOCA Y OpraHu3Ma JOMHWHU-

PYIOILYIO TOTPEOHOCTb.

MBILIIEYHOE YYBCTBO TIPU BHITIOJTHEHUH OJHOTO JABW)KCHUS CTAHOBHUTCS B MOPSIJIKE aCCOIMAIIAN
pedIeKCcoB CUTHAJIOM K ApyroMy ABHxkeHuto (CedeHoB).

HEACCOUMATUBHOE, 00JTUTaTHOE 00y4YeHHE — OOYCIIOBICHO HAOOPOM CPEIOBBIX (haKTOPOB U HE
TpeOyeT HEIPEMEHHOTO COBITAJICHHS (aCCOIMAIINH ) BHEIITHUX CUTHAJIOB C TOW WJIM WHOU
[EJIOCTHOM JIeSITETbHOCTBIO OpPTraHU3Ma.
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HEWPOIHIOKPUHHOMN PETYJISIIAM TUTIOTE3a pealn3alii reHeTHUeCKoi HHpopMaIum —
BTOPUYHBIEC IOCPETHUKHU M CTEPOUTHBIE TOPMOHBI MTPEACTABISIOT COO0 MHTETpannio QyHKIHNA
HEPBHOM U 3HJIOKPUHHON CUCTEM Ha MOJIEKYJISPHOM yYpPOBHE.

OBHAPYXKXEHUE CUT'HAJIA — BBIJACIICHUEC HepBHOf/’I CHUTHaJIn3alu 13 COOCTBEHHOT'O mryma.

OBOBIIEHHUE — ()YHKIIMOHATBHBINA OJIOK CHCTEMATU3UPOBAHHOM HH(OPMALINY, XPAHSIIUICS B
amnmaparax rmamsiTH.

OBPA3 — 9TO TaKOW Pe3yJIbTaT MO3HAHHS CyOBEKTOM 00BEKTa, YIOPSIOUEHHOCTh 3JICMEHTOB
KOTOPOTO B IMPUHITUIIE COOTBETCTBYET YIOPSIOUYCHHOCTH CBOMCTB, CBS3€H M OTHOIICHU 00hEKTa
(opuruHaia), MprUYeM 3Ta YIOPSAI0UYCHHOCTh (CTPYKTYpa) GYHKIIMOHAIBHO OT/ACIICHa CYOBEKTOM
oT cyOcTpara oOpa3a U HEIOCPEICTBEHHO ISl HOCUTENS CYIIECTBYET B CYOBEKTUBHO HJICATHHOMN
dhopwme.

OBPA3-CJIEJ — 3allMChIBACTCA B JOJITOBPEMCHHYIO IIaMATh, €CJIM B IIPOIIIOM BCPOATHOCTD
BCTPCYH C 3TUM 00BEKTOM OBIIa BLICOKOM.

OBYYEHWE — TIPOIIECC, B Pe3yJIbTaTe KOTOPOTO OPTaHU3M MPHOOPETAET aIalTUBHBIC H3MCHECHHUS
WHJUBUIyaJIbHOTO MOBEICHHUSI, PACUIUPEHHE )KU3HEHHOTO OMbITA, YCBOCHHS 3HAHUW, YMEHUH,
HAaBBIKOB.

OPYI[I/IﬁHAH JAESITEJBbHOCTb — OCHOBaHa Ha aHAJIN3€ CBs3EH MCXKAY NpeaAMETaMU, SABJICHUAMH U
pe3yibTaTaM MAaHUITYJIMPOBaHUA C IIPEAMCTAMMU.

OTOBPAKEHME — 3aBUCHT HE TOJIBKO OT 0TOOpakaeMoro o0beKTa, HO U OT MPUPOJIbl 0TOOpa-
JKaroIIe CUCTEMBI, €€ TEKYIIUX COCTOSHUM, €€ HCTOPUH.

OTPAXKXEHUA NPUHIOMUIT — IPECACTABIACT coboit OpPraHn4eCKOC CAMHCTBO HCIIOCPCACTBCHHOI'O
BOCIIPHUATHUA U CIICA0B IMPOIIBIX BIICUATICHUH.

MOBEJEHUE — COBOKYITHOCTB JIBUT'aTENIbHBIX aKTOB OpPraHW3Ma, BO3HUKAIOIINX B XO/I€ B3aH-
MOJICHCTBUS C BHELIHEW CPEION M HAIPABJIIEHHBIX HAa YJIOBJICTBOPEHUE JOMUHUPYIOIIUX Y Op-
ranu3ma norpedHocreil. [loBeieHre MMeeT aTanTHBHOE 3HAUCHNE U SBIISIETCS BaKHEHIITNM
(aKxTOpPOM BOJIOIHMU BUA.

HOBEJEHYECKAS IPOT'PAMMA JOJIKHA CTPOUTHCA HAa TPEX OCHOBHBIX JCTCPMHUHAHTAX:

1) noMuHUpYyOLIEH MOTHUBALINY, 2) IPOIIJIOM XU3HEHHOM OIBITE (JI0JITOBPEMEHHAs NaMsTh) U 3)
OLIEHKE TEKYyIleH CUTyalluu U yIep)KaHUH €€ B KPATKOBPEMEHHON MaMsTH.

HNOJKPEIIAIOIUI CTUMYJ — OJHHUM M3 OCHOBHBIX MEXaHU3MOB JIENCTBUS SIBIISCTCS
ocnabieHne TOPMO3HBIX — T'HIICPIIOJIAPU3aTUOHHBIX U YCUIICHUEC ACIIOIAPU3alIMOHHBIX ITPO-
HECCOB B KOPEC I'OJIOBHOT'O MO3ra.

MOJIPA’KAHME (MMMTAIMs) — Tepeada BUJOCHEeM(PUIECKOro OIbITa OT OJJHOTO TOKOJIEHUS K
Jpyromy, OT OAHOM 0COOM K IpYyroi, KOTOpast JIEKHUT B OCHOBE «CUTHAIbHON

(HEe reHeTUYEeCKOil) HACIeICTBEHHOCTH.

MOTPEBHOCTh — crieninuyeckas (CyIIHOCTHAs) CHJIa )KUBBIX OPraHU3MOB, 00SCTICUNBAIOIAS UX
CBA3b C BHELIHEH CPeIoM sl CAMOCOXPAaHEHHS M CAMOPA3BUTHUS KAK UCTOUYHUK aKTUBHOCTHU
YKUBBIX CHCTEM.

HNPEAMETHASA JEATEJBHOCTb — MaHHUITYJIMPOBAHUC paSHOO6pa3HHMI/I npeaMeTaMu Cpeabl.

MPUBBIKAHUE — OTHOCUTEIILHO YCTOWYUBOE OCIIA0ICHUE PEAKIIUH BCIICICTBUE MHOTOKPATHOTO
NPEIbSBICHUS Pa3APaKUTENsS, HE COMPOBOXKIAIOIIETOCT KAaKUM-TTHO0 OMOJIOTHUYECKH 3HAYUMBIM
areHToM (MOJAKPETIICHUEM).

NPUHLUUNINAJBHAS CYIHHOCTDb YCJIOBHO-PE®JEKTOPHOI'O AKTA B TOM, YTO OH 633preTCH Ha
MCXaHU3MaX, B KOTOPBIX 3aJI0OKCHBI HE TOJIBKO 3JIEMCHTHI IPOULJIOT0 U HACTOALICTO, HO U
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AJIEMEHTHI IPOTHO3UPOBAHUS OyayIiero. B 3Tom ero riaBHBINA IPUCTIOCOOMTENBHBIN CMBICI, T. €.
CUTHAJIbHBIN XapakTep.

MMPOCTPAHCTBEHHO-BPEMEHHAS CTPYKTYpa 00bEeKTa KOJUPYeTCcsl B Mo3re B (hopme orl-
peneneHHON HEPBHOW MOJIeH, n30MOp(HOI BHENIHEMY Bo3aelicTBHI0. OHA SBISETCS KOJIOM
0TOOpakaeMOro BHEIIHETO 00BEKTa.

IMCUXUKA — ATO CBOHCTBO BBICOKOPA3BHTOTO MO3Ta BOCCO3/1aBaTh BHYTPEHHUH 00pa3 JIencT-
BUTEIHHOCTH, KOTOPHII BOCIIPUHUMAETCS KaK HEUTO OTAENbHOE OT cyObekTa. D10 uH(popmalus,
COCTaBJIAIOLIAs COJEpKAaHUE ONPEIETIEHHBIM 00pa30M OpraHU30BaHHBIX MO3TOBBIX IPOLIECCOB.

INCUXNYECKAS ®YHKIMSA BCCrja €CTh pE3yabTar HHTeraTHBHOﬁ JACATCIIBHOCTH ICJIOCTHOI'O
Moa3ra.

IICUXOHEPBHOE IMOBEJEHUE — MHTETPUPYET AJIEMEHTHI BHEUTHEH cpeibl B OJTHO 1IeJ10€
NepeKuBaHue, MPOU3BOASIILIEE LIEIIOCTHBIN 00pa3, KOTOPHII Yepe3 OPUEHTUPOBOUYHYIO PEAKIINIO
HaIpaBIIsSeT MOBEIEHUE )KUBOTHOTO.

PENPOYKTUBHAS M30JISILUS] — IIPEAOTBPALCHUE CIIAPUBAHUS ITAPTHEPOB U3 PA3HBIX BUIOBBIX
HOMYJISAUI Ha OCHOBE UX HECOOTBETCTBHS B ITOJIOBOM MOBeAeHNU. CIIOCOOCTBYET U30JIALIUN
BHJIOBBIX ITOITYJIALIHMN.

PETUKYJISIPHAS ®OPMALUS — (QUIOTEHETUYECKU CTapas CUCTEMa MO3Tra, KOTopas He
IIPEJICTaBIISIET COOOM €IMHOTO aHATOMUYECKOTO 11E€J0r0 U MOP(OIOTHUYECKH SIBIISETCS TeTepo-
T€HHBIM UHTETPATUBHBIM 00Pa30BaHUEM.

PE®JIEKCA TPUHLMII — YHHUBEpcaJbHasl U CBOeoOpa3Has popMa B3auMoJIeCTBUS OpraHu3Ma co
CpeIoii, TPOUCXOIIAs TPH YIaCTUU HEPBHOW CUCTEMBI.

PE®JIEKCHI YCJIOBHBIE — WHIWBUAYAIBHO IPHOOPETEHHBIE CUCTEMHBIE TIPUCTIOCOOUTETHHBIE
peaKIMy )KUBOTHBIX U UEJIOBEKa, BOSHUKAIOIINE HA OCHOBE 00pa30BaHMs B IEHTPAJIbHON
HEPBHOW CHCTEME BPEMEHHOH CBSI3U MEXKIY YCIOBHBIM (CUTHAJIBHBIM) U 0€3yCIOBHO-ped-
JIEKTOPHBIM aKTaMH.

PE®JIEKTOPHAS JYTA - cocTouT u3: 1) adhdepeHTHOrO HepBa; 2) oT/Aea HEHTPAIbHOW HEPBHOM
cucTemsbl 1 3) 3¢ hepeHTHOrO HEPBa.

PELENTUBHOE ITOJIE — YTOPSI0Y€HHAss COBOKYITHOCTh PEIIENTOPOB, CBA3aHHAS C OJTHUM U TEM
K€ HEWPOHOM BBIIIEIEKAIIETO YPOBHS U UMEIOIIas pa3Hyto (OpMy U BEIMYHHY, BKIIOYAIOIIAs
BO30yIMMBbIE U TOPMO3HBIEC 30HBI U TIEPECTPAUBAIOLIASICA B 3ABUCUMOCTH OT BIIUSTHUS
HEHTPaJIbHBIX CTPYKTYD.

PEUEINTOPBI — 3TO CIIEIUAIM3UPOBAHHBIC 00pa30BaHMsI, BBHITIOIHSONUE (QYHKIIHIO TIpeodpa-
30BaHUs YHEPTUH BHEIIHETO Pa3ApakuTess B CelU(PUUecKyr0 akTUBHOCTh HEPBHOM CUCTEMBI, B
CUTHAJIBI, HECYIIIHE HEPBHBIM IIEHTPAM HH()OPMAIIHIO.

POJIEBBIE (300colMaNbHbIE) pedeKchl 00pa3yroT BTOPYIO TPYIITY MOBEICHUYECKUX PEaKIIHiA,
KOTOpPbIE€ BOZHUKAIOT TOJIBKO MIPH B3aUMOJEHCTBUU C IPYTUMHU OCOOSIMH CBOETO BHUJIA.

CAMOPA3BUTHSA PE®JEKCAMM — TaK UMCHYIOT TPCThIO I'PYNITY IIOBCACHYCCKMX AKTOB.

CEHCOPHASI ®YHKIIUSI MO3T'A 00€CTIeYrBACTCS COIPYKECTBEHHOM JIEATEIILHOCTHIO CCHCOPHBIX,
MOTOPHBIX M ACCOIIMATUBHBIX CUCTEM W HaINpaBjieHA HA OPTaHU3AIMIO AIANTUBHBIX JBWKCHUHN U
JIEUCTBUN.

CEHCOPHBIE CUCTEMBI — aHATOMHYECKH OPraHU30BaHHBIC B CTPYKTYpax MO3Tra CUCTEMBbI
SAEPHBIX 00pa30BaHMUIN U CBS3EH, CITy)KAIIUX [T OOHAPYKEHUS U KOAUPOBAaHUS HH(OpMAITUH
OIIPEAEIEHHOW MOJAJILHOCTH.

CUTHAJI — 3TO HEKas BEJIMYMHA, OTPaXKaromiasi ONPeIeIICHHBIM 00pa30M COCTOSTHUE (PU3NIECCKOM
CUCTEMBI.
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CUCTEMHBLIE MIPOLECCHI NOBEJAEHYECKOI'O AKTA - 3TO I/IH(i)OpMaI_[I/IOHHLIe MMpoueCChl, AJIA
KOTOPBIX (1)I/I3I/IOJIOI‘I/I‘ICCKI/I€ IMPOLCCChI BBICTYIIAKOT KakK MaTCpI/IaJH)HI)If/i HOCHUTCIIb.

CHACTEMOT'EHE3 — OpPraHHU3YIOIIAsCs CUCTEMa MOBEEHUYECKUX aKTOB, KOTOpas MOXKeT (QyHK-
HUOHHPOBATH NPCKIAC, UCM OHA NOCTUTHCT OKOHYATCIBHOI'O O(i)OpMHeHI/ISI. I[JISI KaxXa01ro spaga
KUBOTHOTO XapaKTepeH COOCTBEHHBIN CBOCOOpa3HbI CHCTEMOTEHE3 KaK MPOSIBICHNE
ONEPEXKAIOIIETO OTPAKEHUS ICUCTBUTEIBHOCTH.

COH — ajianranys, NposIBIISIIOIIAsACS B TIOAABJICHUN aKTUBHOCTH B IIEPHOJ] HAMMEHBIIEH 10C-
TYIHOCTH MHILH, YTPO3bl pe3KUX KOJ€OaHUI BHEIIHUX YCIOBUNA U MAaKCUMaIbHON OMACHOCTH CO
CTOPOHBI XUIIIHUKOB.

COMPSIKEHHOE TOPMOKEHUE HE €CTh TIOJIaBJICHUE BCSIUECKOM JIeITeIhHOCTH, HO €€ rmepepadoTka
COTJIACHO C HAaIPaBJICHUEM JOMUHUPYIOLIETO OBEICHUSI.

CIMIOCOBHOCTbD K AJEKBATHOCTH JIOCTUTAETCSI BO BPEMEHH HE MTHOBEHHO, a TIOCTETICHHO;
OKOHYaTelbHas OIIEHKA a/IeKBATHOCTH MPOU3BOAUTCS MIPU COOTHECEHHH HOBOTO 00pasa ¢ ero
HEPBHOH MOJIEJIbIO, CO3/IaHHON paHee Ha OCHOBE BCEro KOMIUIEKCA BO3/IEHCTBUI U NMPEKHETO
KU3HEHHOTO OMBITA, TO €CTh JIOJITOBPEMEHHON MaMSITH.

CTEINEHHU CBOBO/IbI — BBIOOP OHOM M3 HUX IIPH COTIPSDKEHHOM TOPMOXKEHUH JIPYTUX JI0C-
TUTAeTCsl MOCPEACTBOM JJOMUHAHTBI, HAPaBJIEHHON Ha ONpeAeIeHHbIH pabounii BEKTOP.

CTEPEOTHII — €IMHBIN 3a(UKCUPOBAaHHBIN KOMILJIEKC IMTOBEICHYECKUX PEAKIIHiA, CBI3aHHBIN 11O
BJIMSTHUEM MHOT'OKPATHBIX TIOBTOPEHUI ONPEACIEHHON MTOCIEN0BATEIbHOCTH PA3ApaKUTEIEH B
€IMHYIO LIelb, KOTOpas BOCIPOU3BOAUTCS JIIOOBIM U3 pa3pa)xxuTesel JaHHON CUCTEMBI.

CXEMA TEJIA (00pa3 Tena) — TpexMepHas MoJIelb Tena, 0003Havaroas cucreMy o000IIeHHBIX
IIPEJICTaBICHUN U MOHITUH YeJI0OBEKa O COOCTBEHHOM TeJle (B MOKOE U NPU JIBUKEHUN).
[IpencraBieHue o MPOCTPAHCTBEHHBIX KOOPAWHATAX U B3aMMOOTHOIICHUN OT/IEIbHBIX YacTel
Tena.

TOPMOXEHHME — HCBO3MOXHO HCKaTh JAXKC OTAAJICHHOC CXOJCTBO B COACPKaHUU MTOHSATHH
«(TOPMOKCHHUE» B TOBCACHYCCKOM, ITABJIOBCKOM CMBLICJIC U B €T'O HCﬁpO(bH?:PIOJIOFH‘ICCKOM CO-
ACPKAHUU.

TOPMOKEHUE HEHTPAJIbHOE — TOPMOKE€HHUE, BOSHUKAIOLIEE B LIEHTPAIIbHON HEPBHOM CUCTEME,
Onmarofaps HaJIMYUIO B HEH CHEIIMaTU3UPOBAHHBIX TOPMO3HBIX HEHPOHOB. SIBJISIETCS OCHOBHBIM
(hakTOpOM KOOPJAHHAIINH JACSITEILHOCTH IIEHTPATHHON HEPBHON CHUCTEMEI.

YYEHME O ®U3HUOJIOTUN AHAJMU3ATOPOB - o HuM U. I1. ITaBnos Bciexn 3a . M. CeueHOBBIM
MOIpa3yMeBall TPHETUHYIO KOHCTPYKIIHIO: TiepuepudecKre perenTopsl, MPOBOISIINE ITyTH H
MO3TOBBIC IIEHTPHI BILIOTH /10 KOPBI OOJIBIITUX MOTYIIAPH.

®EHOTHUII — MPOAYKT UHTErPALIMY T€HOTUIINYECKUX U CPENOBBIX BO3ACHUCTBUM, 3aKIF0YAI0-
muiics B Habope Mop(osIorndyeckux, GU3noIOrHIecKuX U NOBEJEHUECKUX IPU3HAKOB Opra-
HU3Ma.

®YHKINOHAJIBHBINA OPT'AH - OOIIMPHOE YHCIIO HEPBHBIX aMlapaToB, BCTYMAOIINX MEXITY cOO0M
BO BPEMEHHOE 1IeJICHANIPABICHHOE COTPYAHUYECTBO M 00pa3younx Gu3N0IOTHIECKYIO
KOHCTEIUISIHIO.

XPOHOTOII — BHYTPEHHUH MPOCTPAaHCTBEHHO-BPEMEHHOI 00pa3 BHEUTHETO €UHOTO MPO-
CTPaHCTBEHHO-BPEMEHHOI'O MUpA.

LUKJIUYECKASI HEPBHASI CBSI3b — OJIMH U3 NIPUHIIAIIOB KOOPAMHAIINY JBUTATEIHHBIX PEaKInid, B
kotopoi addepertHast uHbopmarusa odecrieunBaet Gopmy u coctaB 3HPEPEHTHOTO MPOSBICHUS
LEHTPAJILHOW MHTErPALUH.

AJIEMEHTAPHAS PACCYIOYHAS IESTEJBHOCTD - UCIIOJIb30BaHUE TIPEIBAPUTEIHHO BOCIIPHHSITON
TaKTUKH H3MEHEHHI B CpeJie IS TOCTPOCHUS CTPATETUH CBOETO OY/IyIIEro MOBEICHHUS.
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SMOLIUU — CY6"beKTI/IBHBIe PCaKIn )KUBOTHBIX K YCJIOBCKA HAa BHYTPCHHUC U BHCIIHUC Pa3-
APAXKUTCIIN, ITPOABIAOIINCCA B BU/IC Hepe)KI/IBaHI/IfI 1 COMATOBCTCTATUBHBIX CABHUIOB.

3MOIMOHAJIbHBIN CTPECC — 001I1asi CHCTEMHasi HeWpOryMopalibHasl PEaKIHsl IEeJI0CTHOTO
OpraHu3Ma, pa3BHBAIOIIASCS Ha JICHCTBUE cTpecc-(haKkTOpOB (CTPECCOPOB).

9TOJIOI'MA — HayKa, u3ydaromas IoBCACHUEC )KUBOTHBIX, IPCUMYIIICCTBCHHO
BHI[OCHGIIPI(bH‘-I@CKI/IX (1)OpM MOBCACHHA B €CCTCCTBCHHBIX YCIIOBUAX o0uTaHHA.

10.3 TekcThl AJ1st 00CyKICHUS

. XbIOBEJI, T. BU3EJIb
HeHTpaJIbHI)Ie MEXaHU3MBbI 3PpCHUSA

Ilymem u3yuenuss axmusHocmu U NPOCMPAHCMEEHHOU OP2AHU3AYUU HEUPOHO8 NEePEUUHOU
3pUMENbHOU KOpPbl 8blABNAeMCs (QYHKYUOHANbHAS CXeMd, KOMOPAs MOXNCem Jedcamsb 6 OCHOGe
nepepabomku ceHCopHoOU UHGOpMayuU 8 Kope

PaccmarpuBaeMasi Kak MpPOJYKT 3BOJIOLUM KOpa OOJBLIOrO MO3ra JOJDKHA CUHTATHCS
OJIHUM U3 CaMbIX OOJBIINX JOCTUKEHUH B MCTOPUHU BCETO JKUBOTO. Y MO3BOHOYHBIX, CTOSIIUX
HIDKE MIIEKOIHMTAIOLINX, KOpa MO3ra €7Ba BBIpaKE€HA, €CJIM BOOOIE MOXHO TOBOPUTH O €€
CyllecTBOBaHMU. BHe3amHO mpuoOpeTs BHYIIUTENbHBIE pa3Mepbl Y HU3LIMX MIICKOMHUTAIONINX,
OHAa HAYMHAET JOMHHHUPOBATh B MO3T'Y XUITHUKOB U B3PHIBONOI0OOHBIM 00pa30M yBEIHMUUBACTCA Y
MPUMATOB; Yy YEJOBEKA OHA IOYTHU TMOJHOCTHIO OXBAThIBAET OCTAJIBHYIO YacTh MO3ra, HMes
TEHACHIIMIO 3aTMEBaTh Apyrue otaeinbl. CTeneHp 3aBUCUMOCTH )KMBOTHOIO OT KaKOT0-TO OpraHa
SBJIAETCS TOKa3aTeJeM Ba)XKHOCTH TIOCJEIHEro, IpUYeM IoKa3aTellb J3TOT Jaxe Ooiee
yOenuTeneH, 4eM pa3Mep, a 3aBHCHMOCTb OT KOpPBI OBICTPO HapacTaja MO Mepe 3IBOJIOLUH
MJIeKONUTaOIUX. MBIIIb 6€3 KOphl BeJleT ce0s OTHOCUTENIbHO HOPMAJIbHO, 110 KpaiiHel Mepe Mpu
MIOBEPXHOCTHOM HCCIIEZIOBAaHUM; B TO K€ BpeMs YeJOBEK Oe3 KOpbl - 3TO MOYTH DPACTEHHE,
OecclioBecHOE, HEBUJIAIIEE, OECUYBCTBEHHOE.

[Tonnmanue 3HaueHUS 3TOro OONBIIOTO M HE3AMEHHMOT'O OpraHa IOoKa €llle HaXOAWUTCS B
KAJIKOM COCTOSIHUM. YacTUYHO 3TO OOBSACHSAETCA TEM, YTO OH OYEHb CJO0XEH, HE TOJBKO
CTPYKTYPHO, HO U (PYHKIHMOHAJIbHO, @ YAaCTUYHO TEM, YTO HMHTYUTHUBHBIC IPEATIONOKEHUS
HEHpOOHOIOrOoB OTHOCUTEIBHO €ro (PyHKIMI BeChbMa YacTO OKa3bIBAJIMCh HEBEpHbIMU. OpHAKO
cefyac MepClIeKTMBAa U3MEHSETCS B CBA3HM C TEM, 4YTO METOJABl YCOBEPUIEHCTBOBAIUCH, a
UCCIIeIoBAaTeIM HAy4YMJIUCh TOMY, Kak oOOpaiiaTtbCsi € OIPOMHBIM YHCIOM OXBAaYE€HHBIX
CIIOKHEHIIMMU CBS3SIMH HEMPOHOB, KOTOPBIE SBISIOTCS OCHOBHBIMHU JJIEMEHTaMU KOPBI, C
UMITyJIbCAMH, KOTOpPBIE OHM NPOBOJSAT, U C CHHAIICAMH, C TIOMOILIBIO KOTOPBIX OHU CBA3aHbl. B
HACTOSIIEH CTaThe MBI TIOMBITaEMCS OOPHCOBATH COBPEMEHHOE COCTOSIHUE 3HAHUH, KaCaIOIIUXCS
OJTHOM M3 To100acTel KOPHI - MEPBUYHON 3PUTENHLHON MPOEKIIMOHHOW 30HBI (M3BECTHOU TaKKe
[0/l Ha3BaHUEM CTPUApHOM KOpbI, WM 1oy 17) - caMoil mpocTOM U3 TeX KOPTUKAIbHBIX 30H,
KOTOpbIE€ CBfI3aHBl CO 3pEHHEM. OTO HEM30eXHO TpUBEAET HAaC K PacCMOTPEHMIO
COOTBETCTBYIOIINX BOIPOCOB 3PUTEIHHOTO BOCIPHATHS, TaK Kak pabOTy Kakoro-nmmbo opraHa
HEJIETKO OTJENIUTh OT €ro OMOJIOTHYECKOT0 Ha3HAYCHHUSI.

Kopa Ooisblioro mosra - CHJIBHO CKJIaguaTas HEPBHAs TKaHb TOJIIMHOW OKOJO JABYX
MWIUIIMETPOB - MPEACTABISIET COOOH caMyl0 HapyKHYIO OO0OJIOUKY, IMOKPHIBAIOIIYIO BEPXHIOIO
YacTh MOJIYIIAPUNA TOJIOBHOTO MO3ra M HECKOJIBKO 3aXOJSIIYI0 Ha MX HWKHIOK MOBEPXHOCTh. Y
YelloOBeKa BCS IUIOMIA[b KOPBI, €CITH €€ Pa3riaJnTh, paBHA MPUMEPHO MOJIYTOpa KBaJPATHBIM
¢dyram. (B 1963 r. B cBoeil crathe B «Scientific American» OJuH W3 HAac TPHUBEN I ITOU
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wiomann uudpy 20 kBagpaTHbIX ¢GyTOB U OBUT TyT K€ TMONPABIEH HAIIUM JAPYroM
HelipoaHaTOMOM U3 TOpPOHTO, KOTOPBIM CKa3all, 4To, M0 €r0 MHEHUIO, 3Ta IUIOIAb COCTaBISAET
okono 1,5 kBaapaTHbIX (QyTa, «10 KpaiiHel Mepe y kaHaaueBy.) CKi1aq4aTocTb, O-BUTUMOMY, B
OCHOBHOM SIBJISIETCSl PE3YJbTaTOM TOTO, YTO TaKyl0 HEOOBIYHYIO CTPYKTYpPY HYKHO OBLIO
yrakoBaTh B 00beMe dyeperna.

[Tpu paccMoTpeHUH KOpBI MOJ MHKPOCKOIOM Cpa3y ke Opocaercs B Ijiaza OTpOMHOE
MHOKECTBO HeipoHoB: 0koj10 10° (100000) Ha Kakablii KBaJApaTHBIH MULIMMETP MOBEPXHOCTH,
OTKY/Ia MOKHO 3aKJIIOUUTh, 9TO BCA KOPA B IEJIOM COAEPKHUT 4T0-T0 0koj0 10" (10 Mumnapaos)
HelipoHoB. Tena KiIeToKk 00pa3yloT MOJIAIOKHUHBI CIIOEB, NMPHYEM CIIOM C IUIOTHBIM M PEAKHM
PacrojoKEeHUEM KIIETOK YepeaytoTcs. B MpoTHBOMOI0KHOCTD CTOJIb BHIPAKEHHBIM Pa3InyMsIM B
IUIOTHOCTH KJIETOK B MOCJENOBATENbHBIX CIIOSX KOPbl Ha PAa3IM4YHOM TIIyOWHE B IUIOCKOCTH
KaXIO0ro JAaHHOTO CJIOsl pachpeiiesieHue SIBHO OJHOPOJHO BO BCEX YYacTKaX U IO BCEM
HarnpasieHusIM. Mop(hoIoruuecKku Kopa 10BOJIBHO OAHOPO/IHA 110 IBYM CBOMM M3MEPEHUSIM.

OnHO M3 MEpBBIX BEIMKUX IMPO3PEHMI, KAaCalOIIMXCS OPraHU3aldUd KOpbI, OTHOCUTCS K
KoHITy XIX B., KOTJla MOCTENEHHO OCO3HAJIM, YTO 3TOT CPABHUTEIBHO OJHOPOAHBIN IUIACT TKAHU
MOJpa3feNsaeTcss Ha HEKOTOPOE YHUCIO OTACNbHBIX 00JacTel, CHIBHO pa3IUYaIONIUXCS I10
¢byakuun. CBUAETENHCTBA B TOJB3Y ATOr0 MOCTYMAIW W3 KIMHUYECKUX, (DU3HOJOTUYECKHX M
AHATOMMYECKUX MCTOYHHUKOB. BBIJIO 3aMeueHO0, YTO MOBPEKIAEHUS MO3Ta, B 3aBUCUMOCTH OT UX
JIOKaJU3allii, MOTYT BBI3bIBATH JMOO mapanud, JMOO CJIENoTy, JUOO0 TMOTEPI TaKTHIBHOU
YyBCTBUTEIHHOCTH, MO0 MOTEPIO PEUM; MPU ITOM CIICTIOTa ObIBAET OOIICH MM MPOSBISIONICHCS
TOJIBKO B TIOJIOBHMHE WJIM MEHBIIEH YacTH TIOJS 3pPEHUs, a MOTeps] YyBCTBUTEIHLHOCTH MOXKET
3aTparuBarh OJIHY KOHEYHOCTh WJIM HECKOJbKO MHaJIbLIEB. Y CTOMYMBOCTH B3aMMOCBSI3U MEXIY
JTAHHBIM JTe(DEKTOM M JIOKIM3AIMeH JTaHHOTO TMOPAKEHUS IMO3BOJIMJIA TOCTENEHHO COCTaBHTH
KapThl HanOoJee OYEBUAHBIX M3 ATHX CIEIUAIU3HPOBAHHBIX 00JacTel: 3pUTENBHOMN, CIyXOBO,
COMaTOCEHCOPHOM (OIIYIICHUE TeJa), PEUeBOM U MOTOPHOM.

Bo mMHormx cnyuasx OoJjiee BHMMATEIbHOE PAacCMOTPEHHE I0J MHKPOCKOIIOM KOpBHI,
OKpAIlIEHHOW JJI BBISBJIICHUS KJIETOYHBIX TEJ, MOKa3bIBAET, YTO, HECMOTPS HAa OTHOCHUTEJIbHYIO
OJTHOPOJIHOCTb, TaM HMEIOTCSI CTPYKTYpHBbIE BapHallM, OCOOEHHO B XapaKTepe CIOUCTOCTH,
KOTOpbIE  XOpOLIO  KOPPENHPYIOT ¢  KIMHUYECKHM  BBISBICHHBIMU  TOJIpa3JICICHUSMU.
JIOTIOJIHUTENbHOE  MOATBEPKACHUE ATOrO IOCIEAOBAJIO U3 HAOMIOJCHMM, Kacaroluxcs
JoKau3aluy (Ha TMOBEPXHOCTH MO3Ta) AJIEKTPUYECKUX BOJIH, BO3HUKAIOIIUX MPH CTUMYISALIUN
KUBOTHOTO TMPHUKOCHOBEHHEM K TENy, 3BYKOBBIMHU WIETYKAMH HWJIM TOHAJIBHBIMU CUTHAJaMHU,
JEHCTBYIONIMMHU Ha yXO, WIU BCIBIIIKAMU CBeTa nepen riazoM. CXoaHbIM 00pa3oM, MOTOpPHBIE
ob0racT MOTYT OBITh KapTUPOBAHBI C TIOMOIIBIO DSJEKTPHUECKON CTHUMYISIIUN KOPHI H
perucTpalui TOro, Kakas 4acTb Tejla KMBOTHOTO INMPH 3TOM MPUXOJAMUT B ABMXKEHUE. Takoe
CHUCTEMATHYECKOE KapTHUPOBAHHE KOPBI BCKOPE MPHUBEIO K (PYHIaMEHTAIbHOMY 3aKIIOUYEHUIO:
OOJIBIIMHCTBO CEHCOPHBIX M MOTOPHBIX 00JAcTel CONEPKUT 3aKOHOMEPHO MOCTPOCHHBIE
CUCTEMAaTUYECKUE JIByMEPHBIE KapThl TOTO BHEIIHETO MHUpPa, KOTOPBI OHHU MPEACTABIISIOT.
Pa3pyienne HeKOTOPOro HEOONBIIOTO yYacTKa KOPhI MOXKET MPUBECTH K Mapaandy OJHOM pPyKH;
CXOJTHO€ TIOBPEXKIEHUE B JIPYrOoil OrpaHUYEHHON 00JIaCTH MPUBOIUT K «OHEMEHHUIO» OJTHON KUCTH
WM BEepXHEH TyObl, WK K CJIETOTe, MPOSBISIONIEiCS B HEOONbIION YacTH MO 3pEHUs; eCu Ha
KOpY MO3ra KHBOTHOIO IOMECTUTBH JJIEKTPOJbI, MOXHO YCTaHOBHUTb, YTO IPUKOCHOBEHHE K
OTHOM KOHEYHOCTH BBI3bIBAET CEPUI0 COOTBETCTBEHHBIM  O0pa3oM  JIOKAIM30BAHHBIX
ANEKTPUYECKUX MOTEHIIMAI0B. HECOMHEHHO, YTO TEJIO MPEACTABIEHO CUCTEMAaTHYECKUM 00pa3oM
B COMAaTOCEHCOPHOM M MOTOPHOHM 30HAaX, a 3PUTENIbHBIH MUp NPEACTABIECH B BUAE KapThl B
MIEPBUYHON 3pUTENIBHON KOpe-00JIaCTH 3aTbUIOYHOM [JOJIM, KOTOpas Yy ueloBeKa M 00e3bsH-
MakKakoB (TOTO KUBOTHOTO, HA KOTOPOM B OCHOBHOM MPOBOJIMJIMCH HAIIM UCCIIEIOBAHUS) UMEET
IJIOMIAIh OKOJIO 15 KBaJpaTHBIX CAHTUMETPOB.
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B mnepBrn4HON 3pUTENBHOM KOpe KapTa HE OCJIOXHEHAa pa3phlBaMM M CMEIEHUSIMU;
Ha0JII0AaeTCsl JIUILb IPUMEYATENIbHOE PACIICIUIEHNE MUPa TOYHO IO €r0 CepeluHe, IPUYEM JIeBast
€ro IOJIOBUHA NPOCLMPYETCS Ha IPaByK 4YacTb MO3IOBOM KOpBI, a INpaBas MOJOBHMHA — HA
neByro. Kapra Tena Oosiee ciio’kHa M, IO BCEH BEPOSITHOCTH, IOKA €Il HE JO KOHIA BBIICHEHA.
Tem He MeHee B HEW €CTh CBOsSI CUCTEMa M OHAa CXOJHBIM 00pa3oM IepeKpelleHa: MpaBasi 4acTb
TeJa MpOoEeHUPYETCs B JIEBOE MOJIyIIApUeE, a JIeBas 4acTb — B npasoe. (ClieayeT 3aMeTUTh, 4TO HU
y KOro HET JaXe CaMOW OTAEICHHONW HJEH OTHOCUTEIBHO TOrO, KaKOW CMBICI MOKET
3aKJIIOYAThCS B ATON YIUBUTEIBHON TEHIEHIIUHU K NEPEKPELIMBAHUIO HEPBHBIX ITyTEH. )

BaxHOli 0COOEHHOCTBIO KOPTHUKAJIbHBIX KapT SIBJSETCS HalU4Me B HUX HCKaKCHUH.
Macmtabbl 3TUX KapT BapbUPYIOT HAo100ue mpoekiuii MepkaTopa, mprudeM MpaBHIIO IS KOPbI
Takoe: 00JacTH HaMOOJBILEro pa3pelieHUss WM TOHKOCTH (DYHKIMH 3aHUMAOT OTHOCHTEIHHO
Oospivie 001acTy Kopsl. Eciy B3sTh MOBEPXHOCTH Tea, TO MIJIJIMMETP NMOBEPXHOCTH HAJIBLEB,
ry0 WM s3bIKa IPOCIUPYETCS Ha OOJBIIYIO YacTh KOPbI, YeM MUJUTUMETP TYJIOBHILA, SITOJIUL] HITH
CIIMHBI, B 3PEHUM LEHTpajbHas 4acTb CETYATKU IpejAcTaBileHa NpuMepHO B 35 pa3 Oozee
JeTanbHO, YeM nepudepuyeckue odaacTu.

Cyl11ecTBEHHO, YTO JOCTHXEHUS B COCTaBICHMM KapT KOPTUKAJIBHBIX MPOEKIUI HMHOTIA
YBOJIWJIM B CTOPOHY OT IJIaBHOW MPOOJIEMBI: Kak MO3T aHanu3upyeT uHpopmanuio. [Tomyyanocsk
Tak, OyJITO yCTAaHOBJICHHE MPEJCTABUTENILCTBA CAMO 0 ce0e MOXKET ObITh KOHEYHBIM HTOTOM, a
HE CIYyXHT Oojiee CKpOMHOM IIeIM, — Kak ecau Obl 3amadedd KOpbl ObUIO CHaOXEHHE
uHpopMaLueil MaJIeHbKOTO THOMUKA, KOTOPBIH CUAUT BHYTPH T'OJIOBBI U paccMaTpuBaeT o0passl,
BO3HMKAIOIIAE HA KOpe. B X0e 3TOi cTaTbu MBI ITOKAKEM, YTO [0 KpaHEH MEpe B 3pEHUU MUD
IPEJCTaBIeH B ropasfo 0ojee HCKaXEHHOM BHJE; JI000M MajleHbKMHA THOMUK, MbITArOIUICS
coOpatb MO dYacTAM HHPOpPMAILMIO C KOPTHKAJIbHBIX MPOEKIUH, mpuiien Obl B KpaiiHee
3aMelIaTeNbCTBO.

Tem He MeHee MEPBBIM BaXKHBIM MPO3PEHUEM OTHOCHTEIHHO OpraHU3aluu KOpPbI ObLIO
MMEHHO OCO3HaHHE ATOTO pa3JefieHHsI Ha 30HBI, IMEIOIIME CHIIBHO pa3inyaroninecs QyHKIUU U
TEHACHIIMIO K YHOPSAAOYEHHOU MiaHUpoBKe. CKOJIBKO K€ TOYHO MMEETCS TaKUX 30H — 3TOT
BOIIPOC OBLT MPEIMETOM MIUPOKHUX CrieKyysiuid. OIeHKH aHATOMOB B II€JIOM BEChMa BBICOKH H
JIOXOIAT JI0 HECKOJNBKHX COTEH 30H; KOHKPETHBIE IM(PHI 3aBUCAT OT HWHIWBHUIYaJTbHOU
YYBCTBUTEIBHOCTH MCCIEIOBATENSI K TOHKHAM Pa3IMYUsIM MHUKPOCKOIUYECKUX CTPYKTYp, a
MHOTJA TaKKe M OT ero crnocoOHOCTH OOMaHbIBaThCA. PU3MONIOTM Hayalu ¢ 0ojee HHU3KUX
OIICHOK, HO TO3XKe, B Pe3yJbTaTe HCIOIb30BaHus Ooyiee d3((HEKTUBHBIX METOJIOB KapTHPOBAHMUS,
MEePEeCMOTPEIN 3T OLIEHKH B CTOPOHY HUX TMOBBIIIEHUS. BaxkHas OCHOBOIOJAraromas uies
COCTOWT B TOM, 4TO WH(pOpMAaIus 1000 JaHHOW MOJAIBHOCTH, HANpUMEp 3pUTENIbHAS WIIH
CIIyXOBasi, IOCTYMAeT CHayala B MEPBUYHYIO 30HY KOpPBI, a OTTYya, JHOO0 MPSMBIM MyTeM, JINOO
4yepe3 Tajamyc, MOCIe0BaTENbHO MEPEeaeTCs B s BBICHIMX LEHTPOB. COBpEMEHHbIE JAOTa/IKU
OTHOCHTEJIHLHO YHCIIa 30H KOphI KojeOmoTes mexay 50 u 100.

Bropoe BakHO€ mpo3peHHE OTHOCUTENBHO OpraHU3alMd KOphl CBA3aHO C paboTamu
anaroma C. Pamon-u-Kaxana u ero yuenuka P. Jlopenre ne Ho. 3to Obu10 0CcO3HaHKE TOTO, UTO
orepalnuu, KOTOpble KOpa OCYIISCTBIIAECT HaJ TojiydaeMor WHdOpmaiumen, JJoKalbHbl. YTo 3TO
O3HAYaeT, JIerdye BCEro MOHSATh, paccMaTpHUBasi CXEMY CBs3€il, YCTAHOBJICHHYIO C TOMOIIbIO
Metoja [onbmaku, kKoTopoi nojb3oBanuchk Pamon-u-Kaxan u Jlopenre ne Ho. B cymnocTH, cBsi3u
3T TpocThl. [lydku BOJNOKOH HECyT HH(OpPMAIMIO B KOPY; Ha IMyTH OHU TNPEPHIBAOTCS
HECKOJIbKUMHM CHHANTUYECKUMHU MEPEKIIIOUEHUSIMU U BBOISAT MH(OpPMAIMIO BO BCE KJIETOUHBIE
CJIOH, TEpEeceKaeMble IO BEPTHKAIM; HAKOHEL, [0 HECKOJbKUM JAPYTMM Iy4KaM BOJOKOH
MOAU(UIIMPOBAHHBIE COOOLICHUS] BBIXOAAT M3 JAaHHOM 30HBI KOphL. Jletann cBsizel MexIy
BXOJaMH M BBIXOJIaMU Pa3IUYAIOTCS OT 30HBI K 30HE, HO BHYTPH JTAHHOTO TOJII OHU KaXyTCs
JOBOJIBHO CTepeOoTUNHbIMU. OOHIMM JUIsi BCEX 30H SBIISETCS JIOKAJIbHBIA XapakTep CBSI3EH.
Nudopmanus, nmocrynaromias B KOpy MO0 OJHOMY BOJIOKHY, MOXKET B MPUHITUIE MPOUTH CKBO3b

31



BCHO TOJIIMHY KOPBI, IPUMCPHO YCPEC3 TPpHU HIIM YCTBIPEC CHUHAIICA, TOTJa KaK pacloJI3aHHUC B
CTOPOHBI, MPOU3BOANMOC BCTBJICHUAMU aKCOHOB W IACHAPUTOB, MPAKTUYCCKH BO BCECX ClIydasaAX
OIrpaHUYCHO HCCKOJIbKUMHU MUJIJIMMETPAMU - MaJIOH YacThIO O6H.IPIpHOI>i IIomaaun KOpPHhI.

OT0 MMeeT Janeko uaymue cieAcTBus. Yto Obl AaHHas o0lacTh KOpHI HU Jienajia, OHa
JenaeT 9TO JoKamkHO. Ha cragmsx, rae WMeeT MeCTO JeTallbHOE CHUCTEeMAaTHYECKOe
Tonorpa)uueckoe KapTHPOBAHHUE JIIOOOTO THIA, aHAIW3 JOJDKEH OBITh <«JApoOHBIMY». Tak,
HampuMep, B COMAaTOCEHCOPHOH KOpe CUTHAIbl OT OJHOTO Mayblla MOTYT KOMOWHUPOBATHCS U
COIOCTABJIATHCA CO BXOAAMM OT 3TOTO K€ WJIM OT COCEIHEro Maiblia, HO OHHM €lBa JHU OyayT
KOMOMHHPOBATHCSI C BIMSHHUSAMH OT TYJIOBHINA WIU OT HOTW. To e camMoe MPUMEHHUMO U K
3puTeNbHOMY MUpPY. Eciu B34Th A€TalibHYyI0 CXeMy BXOJOB B NMEPBUYHYIO 3pUTEIBHYIO KOPY, TO
MOKAXXETCS HEBEPOATHBIM, YTOOBI 3Ta 00JacCTh MOTJa KaKUM-HHOYIb CIIOCOOOM COIMOCTABHUTH
nH(GOpPMaLIMIO, MOCTYMAIOIIYI0 U3 TOYEK, PACHOJIOKEHHBIX HAMHOIO BBIIIE€ M HAMHOTO HUXKE
TOPU30HTA WM M3 MPaBOH U JIEBOM IMOJIOBHH paccMaTpuBaeMoil KapTuHbl. Kakue Obl oneparuu
3TH KOPTHKAJIbHBIE 30HBI HU BBITOJIHSUIM, 3TO JOJDKEH ObITh KAKOTO-TO POJia JIOKAJbHBIA aHAIIN3
CEHCOPHOTO MHpa. MOXXHO JIHIIb MPEINONIOKUTh, YTO IO Mepe TOro, KaK 3pUTENIbHAsi,
TaKTWIbHAS WM CIIyXOBas MHQOpMAIHs MepelaeTcsi OT OJIHOM 30HbI KOPHI K CIEAYIOUIEH, KapThl
CTaHOBATCS Bce Oojee w OoJiee pacIUIBIBUATBIMU, a TEpeaaBacMble COOOIIEHUs - Bce Ooiee U
0omee abCTpaKTHBIMH.

Xors HCCIICOOBaHUA C IPUMCHCHUEM MCTOAA FOJ’IBJI)KI/I €€ B Ha4YaJI€ AC€BATUCOTHIX I'OJOB
IIPOSICHWIIM, YTO KOpa JIOJIKHA BBIIOJIHATH JIOKAIbHBIN aHAIW3, MPOLLIO IOJCTOJETHS, NPEKIE
4eMm y (I)I/ISI/IOJ'IOI‘OB MNOABUIIMCH XOTh KaKHE-TO UICHU OTHOCUTCIBHO TOI'O, KAKOI'0 )K€ HMCHHO THUIIA
JOJDKEH OBITh 3TOT aHaJlW3 B pa3HbIX 30HAaX KOpbl. IlepBble OTKPBITHS OBLIM CHENaHbl Ha
NEPBUYHON 3pUTEIBHONW 30HE, SBIISIOIIEHCA ceiyac HaumbOosee H3YYEeHHOM U TIOKa elle
€IMHCTBEHHOM, B KOTOpPOWH aHalu3 U I[OcjenoBaTelbHble MpeoOpa3oBaHus HH(OpMaIK
U3BECTHBI CKOJIbKO-HUOYAb AeTanbHO. Ilocie ommcanus OCHOBHBIX NMpeoOpa3oBaHHil, KOTOpPbIE
UMEIOT MECTO B IIEPBUYHOM 3PUTEIBHON KOpPE, MBIl MOKAXEM, KaK YCIEXH B INOHMMAaHHMHU 3THX
KOPTUKAQJIbHBIX (YHKIMH OTKPBUIN LIEIbIH MUP CXEM OpraHU3allMM, KOTOPbIN HHAUe oKa3ayics Obl
HEJIOCTYIHBIM Ha0JIIOICHUIO.

Hayatp HaMm mydiiie Bcero ¢ mpociieKUBaHUS 3pUTEIBLHOTO IMMyTH Y IPUMATOB OT CETYATKU
710 KOpBbI. BBIXO/IHBIE CUTHAIIBI KXKIOTO TJ1a3a WAYT B MO3T IPUMEPHO MO0 MIJUTHOHY HEPBHBIX
BOJIOKOH, 00ObeTUHEHHBIX B 3pUTEIBHBIA HEPB. DTHU BOJIOKHA — aKCOHBI TAHTJIMO3HBIX KIETOK
cetuatku. [Ipexe yeM CHUrHaIbl CBETOYYBCTBUTEIBHBIX JIEMEHTOB — IMAJ04YeK U KOJIOOUYEK —
JIOLUTH JIO TAHTJIMO3HBIX KJIETOK, OHU YK€ MPEOI0JIETH OT ABYX JI0 YEThIPEX CUHAIICOB U
BOBJICKJIM B pa0OTy YEThIPE IPYTHX THUIA KJIETOK, TAK YTO JIOBOJBHO CIIOKHBIA aHAIH3
nH(bOpMaIUU yKe UMeN MecTo. bosnbias 4acTh BOJIOKOH 3pUTEIHLHOTO HEPBA UJIET, HE
MIPEPHIBASICH, K IBYM KJICTOYHBIM SII[paM, PACIIOJIOKEHHBIM B TITyOMHE MO3Ta; sSapa dTH
HA3bIBAIOTCS JIATEPAIbHBIMH KOJIEHUYATHIMH TeJIaMH; 37IeCh BOJIOKHA 00pa3yroT CHHAICHL. B cBotO
ouepe/b KJIETKH JIATePATbHBIX KOJICHYATHIX TEJl HAPABJISIFOT CBOM aKCOHBI IIPSIMO B TIEPBUYHYIO
3puTenbHYyI0 Kopy. OTTy/na mociie HECKOJIbKUX CHHANTHYECKUX MEePEKITIOYEHHUH COOOIICHHS
MIOCHITAIOTCS B Psiji OoJiee JajJeKuX IMyHKTOB Ha3HAUYEHUS: B COCEIHUE 00JIaCTH KOPHI, @ TAKXKE B
HECKOJIBKO OTJIEJIOB B IIyOnHe Mo3ra. OiHa rpyIna BOJIOKOH JlaXke HalpaBsieTcs 0OpaTHO B
JaTepaNbHBIE KOJIGHYAThIe Tela; QYHKITUS 3TOH e 00paTHOH CBs3M Hen3BecTHA. Ha maHHBIHM
MOMEHT caMoe€ TJIaBHOE TO, YTO MEepBUYHAs 3pUTEIbHAS KOpa HU B KOEH Mepe He SBISETCS
KOHI[OM 3PUTEBHOTO MyTH. JTO TOJIBKO MEpBasi CTYIEHb, BO3MOXKHO, BECbMa PAHHSS B CMBICIIC
CTENeHU aOCTparupoBaHus HHMOPMAIUH, KOTOPYIO OHa 0OpabaThIBaeT.

BCJ'IGI[CTBI/IG YaCTUYHOI'0 IEPEKPECTA 3PpUTCIBbHBIX HEPBOB B XHMA3ME KOJICHYATOC TCJIO U

KOpa JIeBOU CTOPOHBI COCAUHCHLI C JICBLIMU I1OJIOBUHAMHU O6CI/IX CE€TYAaTOK H, COOTBCTCTBCHHO,
WMEIOT JIeJI0 C MpaBOW IMOJOBUHOW MOJIA 3pEHHUS, a I KOJIEHYATOro Teja W KOpbl IMpaBOu
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CTOPOHBI CITPpaBCAJIMBO O6paTHOC. Ka;moe KOJICHYATOC TCJIO U KOpa IMOJY4Yar0oT CUTHAJIbI OT ABYX
rjia3 u UMCIOT J€JIO C HpOTHBOHOHO)KHOfI IMOJIOBUHOM SPUTCIILHOI'O MHUpa.

Hama crparerust uccienoBanusi paboThl 3TOTO 3pUTEIBHOrO MyTH ¢ KOHHA 50-X ronoB
ObL1a B puHIMIIE ITpocToil. HayaB, ckaskeM, ¢ BOJIOKOH 3pUTENILHOTO HEPBA, Mbl PETUCTPUPOBAIIN
MHUKPORJIEKTPOAaMU AKTUBHOCTh OTJEJIBHBIX BOJIOKOH M TBITAJHCh HAWTH croco0 Hamboiee
3¢ (}EeKTUBHOTO BIUSHUS Ha MX Pa3psall MyTeM CTUMYJSIUU ceTdyaTKu cBeroM. [[nst aToil memm
MO>KHO HCITIOJIb30BaTh CBETOBBIE CTUMYJIBI JIFOOOTO MBICIUMOTO pa3mepa, GOpMbl U I[BETA, SIPKUE
Ha TEMHOM (pOHE U, HA00OPOT, HETIOABIKHBIE U ABIKYILIUECA. XOTs 3TO MOPO OTHUMAJIO MHOTO
BPEMEHH, HO paHblIe WIH MO3KEe MBI TOOMBAINCH TOTO, YTO HAXOIAMIN HAWIYUIIMHA CTHUMYJ IS
UCCIIETyeMON KJIETKH, B JaHHOM cCjy4ae - TaHIVIMO3HOW kieTku cetdyatku. (MHorma ™Mbl
omuOanuce!) Mbl perucTpupoBaiy pe3ylbTaTbl U MEPEXONWIM K Jpyromy BosiokHy. Ilocie
o0ciieIoBaHUsI HECKOJIBKMX COTEH KJIETOK MOTJIO OOHApY>KUTHCS, YTO HOBBIE TUITBI MOMAAAIOTCS
penko. YIOBJIETBOPUBIIMCH TE€M, YTO MbI NPHUMEPHO 3HaeM, Kak pabOTalOT HEHPOHBI 3TOU
CTYNEHHU, Mbl NEPEXOWIN K CIeAyIoUleil cTynmeHu (B JaHHOM Cllydae - KOJIEHYaTOMYy Teily) W
noBTOpsIM Tpouenypy. CpaBHEeHHE BYX HAOOPOB pe3yJbTaTOB MOIJIO CKa3aThb HaM KOE-4TO O
XapakTepe mpeoOpa3oBaHMil B KOJICHYATOM Tele. Toraa Mbl U Jajiee K CIeayIomend CTYIeH! -
NIEPBUYHOI KOpE - U CHOBA MOBTOPSUIM NIPOLEAYPY.

JleiicTByst TakuM 00pa3oM, yAanoch OOHAPYKHUTh, YTO TAHTJIMO3HBIC KIETKU CETYATKH U
KJIETKH KOJIGHYaTOrO TeJia JIyYIlle BCEro pPEarupyroT Ha MNPUOIU3UTEIBHO KpPYTJIbIE TSTHA
HEKOTOPOr0 KOHKPETHOI'O pa3Mepa B OIpEACIICHHOW 4YacTu mnousst 3peHus. Pasmep sBisercs
KPUTUYECKUM TapaMeTPOM, IOCKOJBKY PELENTUBHOE T0JIE€ KaXIAOW KIETKH (COBOKYITHOCTh
pPELENnTOPOB CETYATKH, MOCHUIAIOIINX CUTHANBI K JAHHOM KIJIETKE) LEIUTCS Ha JIBE YaCTU U UMEET
100 BO30YKIAIOIINI [IEHTP U TOPMO3HYIO TIEpU(EpHIO (KIETKH C «ON-IEHTPOMY), TUOO TPsIMO
MPOTUBOMOJIOKHYIO opraHu3anuio (knetku ¢ «off-errpom»). Takas KOHIEHTpHUYECKas
opranuzanusi Brepsbie Obuta ommcana C. Kydduepom (S. Kuffler) uz MeaunmHCKoONH MIKOJBI
VuuBepcurera [[xonca 'onkunca B 1953 r. IIaATHO, B TOYHOCTM COBIAJAIOLIEE C LIEHTPOM
PELENTUBHOIO MOJISL, CAYXKHUT IpU 3ToM Ooiiee 3((HEKTUBHBIM CTUMYJIOM, YEM ISITHO OOJIBLIETO
pa3Mepa, 3axoAdIee Ha TOPMO3HbIe 00s1acTu, uiu yeM aud¢y3Hblii cBet. JIunus (mogocka cBeta)
3¢ dexTuBHA, eciau OHa 3aKphIBACT OOJIBIIYI0 YacTh IEHTPAJIBHOW OO0JACTH U TOJBKO Malyro
yacTh nepudepun. [I0CKONBbKY MO ATUX KIETOK UMEIOT paJralbHYyI0 CHMMETPHIO, peaKlus Ha
TaKue JMHUW HE 3aBHCHUT OT MX opueHTanuu. CymMMUPYs, MOKHO CKa3aTb, YTO TaHTJIMO3HbBIC
KJIETKM CEeTYATKH M KJIETKH KOJIEHYATOro Tena, T. €. KJIETKU, CHaOXKarolre BXOAHBIMU CUTHATIaMU
3pUTEIBHYI0 KOpY, - 9TO KJIETKH C KOHIICHTPHUYECKUMH PEIENTUBHBIMU TMOJSIMHU, IEHTP |
nepudepuss KOTOPBIX AHTaroOHUCTUYHBI. OHHM 3aHMMAIOTCS B TEPBYK OYepelb HE OICHKOM
YPOBHEH OCBEIIEHHOCTH, & CKOPEEe CPAaBHEHHUEM YPOBHS OCBEIICHHOCTH B HEKOTOPOW HEOOIBIION
001acTH TOJISl 3pEHUS CO CPETHEN OCBEIIEHHOCTHIO €€ HEMOCPEICTBEHHOTO OKPYKEHUSI.

[lepBoe M3 NBYX OCHOBHBIX NMPeOOpa30BaHMM, BBIMNOJHSIEMbIX 3PUTENbHON KOPOH, - 3TO
TaKoe nepepacrpesiesieHne BX0JHOH HH(OpMaLuy, B pe3ysIbTaTe KOTOPOro OOJIBIINHCTBO KJIETOK
HauMHAeT OTBEYAaTh HE Ha IIITHA, a Ha OMNpEAEJICHHbIM O0pa30oM OPHUEHTHPOBAHHBIE OTPE3KH
auHUM. B kxope mmeercs MHOro pazHOOOpa3HBIX THIIOB KJIETOK; [0 CBOMCTBAM CBOUX pEakKIUil
HEKOTOpbIE M3 HUX MPOCThI, HEKOTOPHIE CJIOXHBI, U MPU 3HAKOMCTBE C HUMHU JOBOJBHO CKOPO
BO3HHMKAET BIEUATIICHHE, YTO UMEETCS OIpe/esieHHas HepapXus, pruueM 0oJiee MPOCThie KIETKH
MOJAI0T CBOM CUTHAJIBI HAa BXOJI 00jIee CIO0XKHBIX. Y 00€3bsHBI IPEXk/IE BCErO BhIJIENAETCS Tpynna
KJIETOK, KOTOpbIE€ BeAyT ce0si (HACKOJBKO 3TO M3BECTHO) KAaK KJIETKH KOJEHUYaTOro Teja: OHM
UMEIOT MOJS ¢ pajuanbHON cumMmerpuel. Bece Takue KIeTKHM pacnojararoTcsi B HUXKHEHW 4acTH
OJIHOTO CJIOs1, Ha3bIBAEMOro cioeM IV; OH sABIseTca Kak pa3 TE€M CIIOEM, B KOTOPBIM MOCTyHaeT
JbBUHAS J0JI BOJOKOH KojeH4yaToro tena. Co3naercs BHeuyaT/IeHHe, YTO UMEHHO 3TH HauMeHee
CIIO)KHO YCTPOEHHbBIE KOPTUKAJIbHBIE KIETKH SBIISIOTCS KIIETKAMH, OJM)KE BCETO CTOSAIIMMHU KO
BXOJY.
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3a mpenenamu cinos [V Bce KIETKM Jydllle BCEro pearupyroT Ha OTPE3KH JIMHHM,
OpPHEHTUPOBAHHbBIE ONPEACTCHHBIM 00pa3oM. THNHWYHAs KIETKa pearupyer TOJIbKO TOTAa, KOTJa
CBET MaJaeT Ha ONpPENEIeHHYI0 YacTb MO 3PEHUs, HO OCBELIeHHEe 3TOM 4acTu Auddy3HbIM
CBETOM JIaeT MaJIblii WIIN HYJIEBOH P PEKT, 1 HeOONbIINE MATHA CBETA TOXKE HEHAMHOTO JIyYIIIe.
Camast cuibHas peakius IOJy4yaeTcs, KOrja HY)XHbIM 0Opa3oM OpHEHTHPOBAHHAS JIMHMS
BCIIBIXMBAET B 3TOM MECTE WM, B ClIyda€ HEKOTOPBIX KJIETOK, MOCTYNATEIbHO JABMKETCS 4Yepes3
3TOT y4yacTok. Hanbonee >pdexTuBHas opueHTaluss BapbUpyeT OT KJIETKU K KJIETKE U OOBIYHO
olpesesieHa J0BOJIBHO CTPOro, Tak 4To OTKJIOHeHHe Ha 10 miam 20 rpaaycoB Mo WM MPOTHUB
YacOBOM CTpEJIKM 3aMETHO YMEHBIIAEeT peakUuio wWin yHuutoxaeT ee. (OcTpoTy 3TOM
M30MpaTeNbHOCTH TpeACTaBUTh TpyAHO. Ecmm 10-20° 3By4dT Kak OTPOMHBIA JHAra3oH,
BCIIOMHHTE, YTO yroJy Ha yacax Mexnay 12 u 1 pasen 30°.) Jlunus, opuentupoBanHas nmox 90°
ONTUMAJIbHOMY HAINpPaBJIEHUIO, TIOYTH HUKOTIA HE BBI3BIBAET PEAKIIMH.

B 3aBUCHMOCTH OT KOHKPETHOH KIIETKH JIYUIIIUM CTUMYJIOM MOXKET OBITh SIpKas JIMHUS Ha
TeMHOM (OHE WM HA0OOPOT: 3TO MOXKET OBITh M TPAHUIIA MEXKAY CBETJIOW M TEMHOM O00JIACTIMHU.
Ecmu »t1o JUHUsA, €€ TOJIIHHA 06LI‘IHO CYIICCTBCHHA, YBCIIMUCHUC CC CBBIIIC HCKOTOPOIro
ONITUMAJILHOTO 3HAUCHHSI YMEHBIIIACT PEaKIMI0 TOYHO TaK XKe. KaK YBEIHMUCHHE JUaMeTpa IsTHA
B CJIydac IraHIJIMO3HBIX KJIICTOK WJIM KJICTOK KOJICHYATOI'O TCJIA. HpI/I 9TOM AJIA HaHHOﬁ YacCTH I10JI4
3peHHsI TMAMETPhl IEHTPAIBHBIX 30H PEIENTUBHBIX IO KIETOK KOJCHYaToro Tela |
OINITUMAJILHBIC JIS1 KOPBI TOJIIIUHBI JIMHUAN CpaBHUMBI.

UyBcTBUTEIbHBIE K OpPUEHTAIIMM HEUPOHBI BAPBUPYIOT MO CBOEH ClOXHOCTH. Cambie
MPOCTBIC, KOTOPhIE MBI Ha30BEM «IIPOCTBIMH» KIIETKaMH, BEIyT ceOs Tak, Kak OyJaTO K HAM Ha
BXOJl TIOCTYMAalOT CUTHAIbl HEMOCPEACTBEHHO OT HECKONBKUX KIETOK C KOHIICHTPUYECKHUMH
MOJIIMH, HWMCIONIMMH PaJAWalbHYI0 CHMMETPHIO, T. €. OT KIETOK TOro THIA, KOTOPKIC
obHapyxenbl B cioe [V. CBoiicTBa 3THX MPOCTHIX KJIETOK, PEArHPYIOMIMX Ha ONTUMAaJIbHO
OPUCHTHPOBAHHBIC JIMHHUH, TPEIBIBISEMBbIE B CTPOrO ONPEICIICHHOM MeECTe, JIeT4e BCETro
OOBSICHUTD, PUHSB, YTO BCE LIEHTPHI COOTBETCTBYIONIUX MOJCH BXOAHBIX KIETOK SBISIOTCS JINOO
BO30Y)KIAIOIIMMHK, JTUOO TOPMO3HBIMH M YTO OHHU PACIIOJIATAIOTCS BIOJb MPSMOW JUHHUH. B
HACTOAIIEE BpEeMs y HAc HET HEMOCPEICTBEHHBIX MOATBEPXKICHHM O5TOM CXeMbl, HO OHa
MIPHUBJICKAET CBOCH IPOCTOTOM W TEM, YTO COTJIACYETCS C PSAIOM KOCBEHHBIX CBHJICTEIIBCTB.
CornacHo pabore [Ix. Jlamg (J. Lund) w3 MenuuuHckoil mikonsl BammHITOHCKOTO
YHHUBEPCHUTETA, KOTOpasi 3a TMOCICAHNE HECKOJIBKO JIeT caenana OoJblie, YeM KTO-JIMOO Ipyrou
JUIS U3YYEHHS 9TOM 00JIacTH KOpbl MeToAoM ['onb/xku, KieTku cios [V mpoenupyroTcs B Cliow,
HAXOAIIHAECS MPSIMO HAJl HUMH, T. €. IPUMEPHO TyJa, I 00OHAPYKEHBI MPOCTHIC KIICTKH.

Bropast rpynma 4yBCTBUTENBHBIX K OpUEHTAllMM HEMPOHOB - 3TO Topas3mo Ooiee
MHOTOUYHUCJIEHHBIE «CIIOKHBIE» KJIETKH. OHU MOJApa3fesstoTCs Ha HECKOJIBKO KaTeropwii, HO
OCHOBHAsl UX OCOOEHHOCTbH - 3TO TO, YTO MECTOINOJIOXKEHUE JIMHUN JIJIs1 HUX HE TaK CYIECTBEHHO.
CrnoxHble KIETKA BeIyT cels Tak, Kak OyATO OHHM MOJY4aroT CHTHAJbl OT HEKOTOPOTO uHucia
IIPOCTBIX KJIETOK, UMEIOLIUX PELENTUBHBIE TOJS C OJUHAKOBOW ONTHUMAJIBLHOW OpHUEHTAIUel, HO
HECKOJIbKO pa3jiHyaroleicss Jokamu3amueil. DTa cxemMa XOpoIlo OOBSICHSIET CHIIBHYIO
CTa0MJIBHYIO HMMITYJIbCAIIMIO, BO30YKIAaeMyI0 B CIIOKHBIX KJIETKaX, KOTJa JIMHUIO JepXkaT B
ONTHUMAJIBHOW OpHEHTAlMM M MPOBOAAT uepe3 peuentuBHoe none. [lpm onTumanbHOU
OpPUEHTALIMU JTUHUM MHOTHME KJIETKH NPEANOYUTAIOT OJHO M3 HAIPABJICHUU ABMKEHUS JPYTromy,
MPOTUBOMNOJIOKHOMY. JIJif OOBSICHEHHS TaKOro TOBEIEHUS OBLIO TPEUIOKEHO HECKOIbKO
BO3MOXKHBIX CXEM, HO TOYHBIN MEXaHU3M I10Ka HEU3BECTEH.

XOTs HET MNpsAMBIX J0KAa3aTelIbCTB TOTO, YTO UYYyBCTBUTEIBHBIE K OPUEHTALMU KIIETKU
UMEIOT KaKoe-JIM0O OTHOLIEHHE K 3PUTEILHOMY BOCHPHUATHIO, BECbMa COOJIa3HUTENIBHO yMaTh,
YTO OHHU TPEACTABISAIOT HEKYIO PaHHIOIO CTYIECHb aHAIM3a 3pUTEIbHBIX 00pa3oB. MiMeeT cMbIch
CIIPOCUTh, OT KaKUX KJIETOK TOH paHHEW CTYNEHM MOXKHO OKMJAaTh PEAKIMU Ha KaKOW-HUOYyIb
OYEHb MPOCTON 3PUTENBHBIA CTUMYII, CKa)KEM TEMHOE IIATHO Ha cBeTioM (oHe. Jtobas KieTka,
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pELENTUBHOE TI0JIE KOTOPOH OKaKeTCs MOJHOCTHIO BHYTPH WJIHM BHE T'PAaHMI[ TaKOTO CTHMYJa,
COBEpILIEHHO HE OyJeT 3aTpOHyTa €ro NpHCYTCTBHUEM, MOCKOJIBKY KIETKH KOpBI 3((HEeKTUBHO
UTHOPHUPYIOT M3MEHEHUS TU(PYy3HON 3aCBETKH BCETO PEIEITHBHOTO MOJIS.

EnvHCTBEHHBIMHM KJIETKaMM, KOTOpBIE TOJKHBI IMPOpEearupoBaTh, OyAyT Te, yepe3 MOoJst
KOTOPBIX MpOHAeT rpaHuna. M3 KIeTOK ¢ paauanbHON CHMMETpUell CHiIbHEe BCEro BO30YyIATCS
T€, Y KOTOPBIX IpaHMIla KOCHETCS LIEHTpa (TaKk Kak Torjga Bo30y)kKIarolias ¥ TOPMO3Has 30HBI
OyZIyT MakCHUMaJbHO HEPABHO OCBEUICHBI). VI3 KIIETOK, YyBCTBUTEIBHBIX K OPUEHTAIMH, TOJDKHBI
aKTUBUPOBATHCA TOJBKO T€, YbHUM ONTHUMAJbHBIM OPHUEHTAIMSIM CIYYMJIOCh COBMACTh C
NPEBATHMPYIOLIMM HalpaBlIieHUeM TpaHulbl. M cpeau Takux KIIETOK IMPOCThIE KJIETKH Oolee
TpeOOBaTENbHbI K CTUMYJIY, YE€M CIIOKHBIE, TaK KaK OHU pearupyroT ONTUMAalIbHBIM 00pa3oM
TOJBKO TOT/A, KOTJAAa TpaHMLA TNPOWIET BIOJb JHMHUHW, pa3Aeisiomedl BO30YXAAONYI0 U
TOPMO3HYIO 30HBI. BaxxHOo mpenctaBnarh cebe, YTO 3Ta 00JACTh KOPBHI MPOU3BOAUT CBOU
OTepaly TOJIBKO JIOKAJIbHO, HA MAJICHBKUX YYacTKaX M300pa)KeHMii; KaK aHAIU3HUPYETCS WIIH
oOpabaThIBaeTCsI MO3TOM BCE€ H300pakeHHME, T. €. KaKk 3Ta WH(OpMaius KOMOWHUPYETCS H
oboOmaercst Ha Oonee MO3AHHUX CTYMEHSX, €CIHH JACHCTBUTENHHO 3TO HMEET MECTO, IO0Ka
HEU3BECTHO.

Bropast BaxkHas pyHKUMS 3pUTEIBHON KOPBI 00€3bsIHBI - KOMOMHUPOBATh BXOJIbI OT ABYX
rna3. B nmarepanbHOM KoleH4YaToM Tene Jr000H HEHMpOH MOXeT pearupoBaTh MO0 Ha
CTUMYJISILIUIO JIEBOTO TJ1a3a, IM00 Ha CTUMYJISILIUIO [TPaBOro, HO HU OJIHA KJIETKA HE pearupyeTr Ha
CTUMYJISIIMIO 000MX TIJ1a3. DTO MOXKET I0Ka3aThCsl YAUBUTEIBHBIM, IOCKOJIBKY B Kaxao0e
KOJICHYaTOE TeJO IOCTYNaloT CHUTHaJIbl OT OOOMX TJIa3; OJHAKO KOJICHYaThle Tejla YCTPOEHBI
TakuM 00pa3oM, 4TO IyTH OT JBYX IJla3 NPOXOIAT 4epe3 HHUX, He cmemmBasich. Kaxmoe
KOJIEHYAaTOE TEJNO IOAPA3JEIsAeTCd Ha LIECTh CJIOEB, IPUYEM TPHU CJIOS, CBS3AHHBIC C JIEBBIM
[JIa30M, IIEPEIUIETAIOTCS, KaK Nalblbl, C TPEMS CIIOSAMH, IPEIHA3HAYCHHBIMHU I IIPABOTO I71a3a.
B xaxngom cioe mpeacraBieHa KapTa KOHTpaJIaTepalbHOM IIOJOBHUHBI 3pUTENBHOTO MHUpa
(mpuyeM Bce IIECTh KapT paclojararoTcs CTPOro YHOpSAAOYEHHO, TAK YTO HA paguallbHOM IIyTH,
IIEPECEKAIOIIEM IIECTh CIIOEB, PELIENTUBHBIE MOJIS BCEX KIETOK, KOTOPHIE IIPU 3TOM BCTPETATCH,
OyZnyT UMEeTh NPAaKTUYECKHUE UIACHTUYHBIE MTO3UIMHU B 1oJIe 3peHus). II0CKoIbKY KaX bl JaHHBIH
CJIOM TOJIy4aeT BXOJHBIE CHTHAJBI TOJBKO OT OJHOTO IJIa3a, OTAENbHBIE KIETKH KaXKIOTO CIIOS
JOJKHBI OBITH MOHOKYJISIDHBIMH.

Jlaxke B 3pUTENBHOM KOpE HEHPOHBI, Ha KOTOpBIE KJIETKM KOJEHYaTOro TeJa
MIEPEKIIIOYAIOTCS. HENOCPEACTBEHHO - KJIETKH C pagualbHOW cuMMerpued u3 cios IV, - Bce
(HacKOJIbKO HaM M3BECTHO) CTPOr0 MOHOKYJISIPHBI; TO K€ caMO€ CHPABEAIUBO JUIsl BCEX MPOCTHIX
KieTok. TOMbKO Ha YPOBHEC CJIOXHBIX KJICTOK ITYTU OT ABYX I'JIa3 CXOAATCSA, HO U TaM CMCHICHUC
MHPOpPMALlMK HENOJHOe U NpUHMMaeT cnenuduyeckyro ¢opmy. IIpuMepHo monoBHHa Bcex
CJIOKHBIX KJIECTOK MOHOKYJISIpHa B TOM CMBICJIC, 4YTO mo0ast Takasg KIIETKA MOXET OBITh
aKTUBUPOBAHA TOJBKO CTHUMYJIALIMEH KAaKOrO-TO OAHOro riasa. Ha ocTanpHble KIETKH MOTYT
OKa3bIBaTh HE3aBUCUMBbIE BIMSHUS 00a riasa.

Ecnu mocTpouTh KapThl PELENTHBHBIX MOJEH OWHOKYISPHOM KJIETKH JUIS MPaBOrO U
JIEBOrO Tja3a (IochlIash CTUMYJbl CHayajla B OAMH IJla3, a 3aTeM B JPYroi) U CPaBHUTH T J[Ba
IOJIsl, TO OKaXeTCs, YTO OHU HMEHT OJWHAKOBBIC IIO3ULHH, YPOBHHU CIIOKHOCTH,
IIPEIIIOYTUTEIIBHBIE OPUEHTALIMA M HAINPABJICHHA - T. €. BCE, YTO MOXKHO Yy3HAaThb O KIIETKE,
CTUMYJIUpYs. OJIMH IJIa3, MOATBEPXKAACTCS IPHU CTUMYJSIHUU BTOpPOro. ECTb TOJNBKO OIHO
UCKJIIOYCHHE: €CIIM CHa4yaJla OJUH, a 3aT€M BTOPOH IJIa3 TECTUPOBATh UACHTUYHBIMU CTUMYJIAMHU,
JIBE peakuuy He 00s3aTeNbHO OyayT OJAMHAKOBBIMH KOJIMYECTBEHHO; BO MHOTHX CIy4asx OJUH
rj1a3 JOMHUHHUPYET, YCTOMUMBO BbI3bIBAsl OOJI€€ YacThle pa3psiabl, YeM BTOPOM.

[lepeOupast kineTKkM, MOXKHO HaWTH BCE CTENEHH JIOMUHUPOBAHHUS TIJa3, OT IOJIHOU
MOHOIIOJIUU OJHOIO IJ1a3a 4Yepe3 PaBEHCTBO [0 HMCKIKYUTEIBHOIO BIMSAHHUSA BTOPOro riasa. ¥
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00e3bsIHBI KJIETKU C 3aMETHBIM TPEANOYTEHHEM OJHOTO TJla3a BCTPEUalOTCS HECKOJBKO Yallle,
YeM KJIETKH, B PEaKIMU KOTOPHIX 00a TJia3a BHOCST MPUMEPHO paBHbIE BKIAbL. [lo-BuanMomy,
CBS3M THUMHYHOM OWHOKYISIPHOM KIETKM TEPBUYHON 3PUTEIHHOW KOpPBI C JBYMs TIJIa3aMH
MPaKTUYECKH OJMHAKOBBI MO OPraHU3allMd, HO MOTYT Pa3iMyaThCsi MO YHCIY COEIUHUTEIHHBIX
BOJIOKOH.

BecbMma 3ameuaTenbHO, UTO CIIOKHBIE CXEMBI CBsI3eH, 00ECTIEUHBAIONINX N30MPATEITLHOCTh
M0 OTHOIICHUIO K OPHEHTAIlMM M HAIPaBICHUIO JBIKEHMSA, a TaKXkKe JApPYrue ocoOble CBOMCTBA,
JOJDKHBI OBITh MPENCTaBICHBI B BUAC ABYX Komuil. U, moxanyi, emie 6ojee mopa3uTenbHO, YTO
BCE€ 3TO MOXKHO HaGHIO,HaTB Y HOBOPOKACHHBIX JXUBOTHBIX. I[aHHBIe CXEMBI CBSI3¢ll B OCHOBHOM
BPOXJICHHBIE W, TO-BHIAUMOMY, JCTEPMHUHUPOBAHBI reHeTndyeckd. (OOHAKO B OJHOM
CriciualbHOM OTHOIICHHUU HCEKOTOPOC MOO3PCBAHUC 61/IHOKy.]I$IpHBIX cBsI3el OCYIICCTBIIAACTCA
TJIaBHBIM 00Pa30M TOCIIe POXKICHUSI.)

Teneps MbI 00paTUMCS K paCCMOTPEHHUIO 3aKOHOMEPHOCTEH TPYIITUPOBKHU KJIETOK B KOPE.
Kakum o0Opa3zom pacmpeneneHbl TaM KIETKH CO CXOJHBIMH XapaKTEPUCTUKAMH - OJM3KHE 10
CTEIEHW CJIOKHOCTH, JIOKAIM3ALUUK PELENTUBHOTO TOJST W JOMUHHUPOBAHUIO TIJa3 -
CTPYIIIMPOBAHBI BMECTE WM Pa3OpocaHbl B CiiydailHOM mopsiake? M3 mpuBOIUMOTro OMHMCaHUs
OyZeT OYEeBHIHO, YTO CXOJHBIE IO CIOXKHOCTH KJICTKH MMEIOT TCHICHIIMIO TPYIIHUPOBATHCS B
CJIOM, IIPUYEM KJIIETKM C PAJAMAIBHOM CHUMMETpUEH JexaT BHU3Y cios IV, mpoctele KineTku -
psIMO HaJl HUMH, a cjoxkHble kiIeTku - B ciosx II, III, V u VI. CrnoxHbie KIETKH MOMXHO
MOAPA3EIUTh €UIE€ HAa HECKOJIbKO KaTEropHil, U Te€, KOTOPbIE HAXOAATCA B OJHOM CJIOE, B psle
OTHOILIEHUH CUIIBHO OTJIMYAIOTCS OT KJIETOK IPYTHX CIIOEB.

OTH pa3ianuusi MEXAY CIOSMU IPUOOPETaroT OCOOBI MHTEpPEC B ACIEKTE CIETYIOIIETO
BaYKHOTO OTKPBITHSA, MIOATBEPKACHHOTO PSAOM (PU3MOJIOTOB U aHATOMOB B TOCJIEIHHUE HECKOIBKO
JECSITUIICTUI: BOJIOKHA, BBIXOJSIIME M3 pa3HbIX CJIOEB KOpPbI, MMEIOT pa3jINMyHble MecTa
Ha3HadeHMs. Tak, camblid TIyOOKHI CJI0OM 3pUTENBHOM KOPHI - ciiol VI - mpoenupyeTcs riaBHbIM
o0pa3zoM (a BO3MOXHO, U UCKITIOUUTENFHO) 00OpaTHO B JaTepalibHOE KOJEHYAaTOe Telo; clioi V
MPOEHUPYETCS B BEPXHEE ABYXOJIMHE, 3pUTEIbHBIM OTHen cpennero mosra; ciow II wm III
HaIpaBJIAIOT CBOM BOJIOKHA B JPYrM€ 4YacTU KOpbl. Takas OINpPENENIeHHOCTh B JIOKAIM3AlUH
MPOEKIUN KaXKJIOTO CJ0s, BO3MOXHO, 3aCIy>KHBA€T TOTO, YTOOBI paccCMaTpUBaTh €€ KaK TPEThe
BaYKHOE MTPO3PEHUE OTHOCUTEIBHO OpTraHU3aI[iH KOPHI.

Crnenyroumii BappUpYyOLIUM apaMeTp CTUMYJISILIMM, KOTOPBIN HYKHO PacCMOTPETh, - 3TO
MOJIO’KEHUE PEUENTUBHOIO TOJISI B MoJie 3peHusi. ONUChIBasl JIaTepAIbHOE KOJEHYATOE TEIO0, MbI
YVKa3bIBaM, YTO B KAXKIOM €ro cjioe oOpa3yercs yMopsIOo4YeHHas Tomorpaduyeckas KapTa
KOHTpAJIaTepaJIbHOM MOJIOBUHBI MOJS 3peHUsA. B mpoeknuu J1iatepalibHOro KOJIEHYATOro Tejaa Ha
3pUTEIBHYIO KOPY 3TOT MOPSIOK COXPAHSETCS, B PE3YIbTAaTE YETO CO3/AAETCSI KOPTUKAIbHAs KapTa
noist 3peHus. [Ipym Hanuuuu TakoW YHNOPSIOYEHHOM KapThl HE YAUBHUTEIBHO, YTO COCEIHUE
KJIETKM B O3TOM 4YacTH KOpbl BCErJga HUMEIOT PELENTUBHBIE TIOJIA, pacIoyiaraliuecs B
HEIMOCPEICTBEHHOU OJIM30CTH; B IEHCTBUTEILHOCTH, OHU OOBIYHO TIEPEKPHIBAOTCSA. Eciu B KOopy
MO/ MPSMBIM YTJIOM K MOBEPXHOCTU MOTPYKATh MUKPOIIIEKTPO U PETUCTPUPOBATH AKTUBHOCTh
KJIETKH 3a KJIeTKoi, caenaB A0 100 mau 200 oTBeneHmii Bo Bce 0oJiee TITyOOKHX CIIOSX, TO OMSTh
)K€ pelenTHBHBIC TOJsi OyAayT OONbIIel YacThi0 MEPEKPHIBATHCS, MPUYEM KaXKI0€ HOBOE TOJE
OyneT HakjIaapIBaThCs Ha Bce mpeaplaymue. OO0acTtb, 3aHMMaemasi BCEH «IMauyKoW» TOJeH,
OOBIYHO B HECKOJIBKO pa3 MPEBBIMIAET pa3Mep OJHOTO TUITUYHOTO TOJIS.

Pasmeppl 3TUX pELENTUBHBIX II0JIEd HECKOJIbKO BappupyloT. Hekoropele Bapuanuu
COOTHOCATCSI CO CJIOMCTOCTBIO: HAHOOJIbIINE TIOJS IIPH JTF0OOM MOTPYKEHUU MUMEIOT TEHICHIIUIO
obHapyxuBatbca B cinosix III, V u VI. Ognako nHaunOosnee BaKHbIE Bapuallid KOPPETUPYIOT C
SKCLEHTPUCHUTETOM, WIN PACCTOSHUEM DPELENTUBHOTO IOJS KIETKH OT LEHTpa B3opa. Pazmepsl
nojiel M BeIMYMHA COOTBETCTBYIOLIEro pa3dpoca B Tex 00JacTsAX KOpbl, IJe KapTUpOBaHa
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00J1aCTh LIEHTpa B30pa, BHIMIAIAT KPOILIEYHBIMH IO CPAaBHEHHUIO C pa3MepaMu U pa3dpocoM B TeX
qacTax, I/Ie KapTupoBaHa nainekas nepudepus. Ilauky HakiagpIBaromIMXcCsl IMOJIEH, KOTOpHIE
KapTUPYIOTCSL TIpH NOIPYKEHHM, Ha4YMHAIOLIEeMcs B JHOOOH TOYKe KOpBI, MBI Ha3blBaeM
«arperaTHbIM» MOJE€M 3TOM Touku. OUeBHIHO, YTO BEJIMYMHA arperaTHOro IOJsl SIBJISETCS
¢byHKIMEeH pacCTOsIHUA OT LIEHTpa B30pa.

Ecnn 35exTpo BXOAUT HAKIOHHO, TIOYTH MapajuIeIbHO MOBEPXHOCTH, CHOBA BBISABIISETCS
pa3dpoc B MO3UIMH IOJICH OT TOYKM K TOYKE, HO TElepb 3TOT pa3dpoc HakIaIbIBacTCs Ha
CUCTEMAaTU4YECKOE  CMEIIEHUE  TO3MLIHMMA  IIOJIA,  HAIpaBJIEHWE  KOTOPOTO  JUKTYETCS
tornorpadguueckod  KapTod mons  3peHua. [lpy  3TOM  OOHapy)XHMBaeTCs HMHTEpEecHas
3aKOHOMEPHOCTB: OKa3bIBA€TCs, YTO NPOABIKECHHE JJIEKTPOAA INPHUMEpPHO Ha 1-2 mMuiumMerpa
BCErJa MPUBOAUT K TAKOMY CMELICHUIO B IIOJI€ 3PEHUs, KOTOPOrO JOCTATOYHO JIA IIEPEX0Aa B
COBEpIIEHHO HOBYIO obOmactb. Kopoue, BenMuMHa NpPOJBHMKEHHS B IOJE 3PEHHsS HPUMEPHO
COOTBETCTBYET IIpU OTOM pa3sMEpPy arperarTHoro peuenTUBHOro mnomsd. g nepBUYHON
3pUTEIBHON KOPBI 3TO CIPaBEUIMBO, TJ€ Obl HU NMPOU3BOAMIIOCH MOrpyXeHue. B nenrpe B3opa
MoJIsl U UX pa3dpoc Majbl, HO TAKOBBI € W CMEUICHHUS, COOTBETCTBYIOIIME MPOABIKCHHUIO HA
MWIIUMETP B10JIb KOpbl. C yBeIUYeHHEM HKCLEHTPUCUTETA (110 Mepe MPUOIMKEHNS K TPAHULIAM
MIOJIS 3peHMS) KaK TOJISI M MX pa3dpoc, Tak U CMEIEHHsI, CTAHOBSTCS MIPOMOPIIMOHATEHO OOJIBIIIE.
[Tosmydaercsi, 4TO MOBCIOAY KYyCOYEK KOpPBI IPOTSHKCHHOCTBIO B OJWUH WIHM JIBa MHWJUIMMETpa
ABIISICTCA TeM OJOKOM, KOTOPBI 00CITyXHBaeT 00JIACTh MOl 3pEHHUs], SKBUBAJICHTHYIO BEIUYHHE
arperaTHoro moJs.

W3 sTOro HaOmMOAEHHS CIIEYeT MPEIoI0KEeHHE O CIoco0e, ¢ IIOMOIIBI0 KOTOPOTO Kopa
pemaer Takyl (YHAAMEHTAIbHYIO MpOOJieMy: Kak cJesaTh, YTOOBI 3pHUTENbHAs KapTHHA
aHATM3UPOBATIACH JETAIBHO B LEHTPAILHOW YacTH M HaMHOro rpybee Ha mepudepun. B
ceTyaTke, mepes KOTOPOM CTOMT Takas ke HpoOsiemMa, 10 OYEeBHIHBIM ONTHYECKUM MPHUUYMHAM
YHCIO MWDUIAMETPOB, COOTBETCTBYIOIIMX Tpaxycy ToJisi 3peHus, NocTosHHO. CeTuaTka
oOpabaTbIBaeT LEHTpaJbHbIE YYaCTKU OoJsiee JeTalbHO Oylarogapsi TOMy, YTO MMEET OIPOMHOE
KOJIMYECTBO TAHTJIMO3HBIX KJIETOK, KaXKIash M3 KOTOPBIX OOCITY)XKMBAaeT KPOILICYHYIO 00JIaCTh B
LIEHTPE MOJIS 3pEHHSI; CIIOI TaHITIMO3HBIX KJIETOK B HEHTPAJbHONW YaCTH CETYaTKH OTHOCHUTEIILHO
TOJICT, TOT/Ia KaK B Mepu(epUIECKUX YacTsIX CETYATKH OH OYEeHb TOHOK. B TO e Bpems, ObLIO,
[O-BUAMMOMY, >KeJaTelabHO, YTOOBl KOpa Be3/le HMella OJUHAKOBYIO TOJIIIUHY. 31eCh HET
HUKaKUX ONTHYECKUX OTPAaHMUYCHHN THIA HAKJIAJbIBAEMBIX Ha CETYATKY, W MOTOMY IUIOIIAIH
IIPOCTO PacHpeesIIOTCS B COOTBETCTBUU C IIPOOIEMaMHU, KOTOPBIE JOKHBI PELIAaThCS.

Ha xaxnom kBaJpaTHOM MUJLTUMETpPE KOPBI MPEANOIOKUTEIBHO ACUCTBYIOT MPUMEPHO
TaKHe K€ MEXaHU3MBbI, KaK Ha JII00OM ApyroM. HeCKoIbKO THICSY BOJIOKOH M3 KOJICHYATOTO Tela
BXOJHT B TaKyl (PYHKIIMOHAIBHYIO SYCHKY KOPBI, U 4TO-TO 0K0JIO 50000 BOJOKOH BBIXOAUT M3
Hee, HE3aBUCHUMO OT TOrO, IPEJCTaBjl€Ha JIM 3/1€Ch Majlas 4acTb 3PUTEIBHOTO MHUpPa OYEHb
JeTaTbHO WK OOJbIIas MO pa3Mepy 4acTb COOTBETCTBEHHO MeHee JeTanbHo. Kak Mbl ykas3biBaau
BHauaje, MPEenoyioKEeHUE 00 OJIHOPOJHOCTH KOPHI BO3HUKAET IMPHU B3TJSJE HA OKpAaIlEHHBIE
cpe3bl. OHO yOeaUTEeNbHO MOATBEPIKAAETCS, KOTJa Mbl HCCIEyeM apXWUTEKTOHHKY MAalblIle,
crenuanbHO oOpariasi BHUMaHUE HA YYBCTBUTEIBLHOCTh K OPUEHTAIIMM WIM HAa JOMHUHUPOBAHHE
rJas.

OTHOCHTENBHO OPUEHTALMU Mbl MCCIEAOBAIN TPYNIUPOBKH KIETOK TOYHO TaK ke, Kak
3TO MBI JeNalld IPU PACCMOTPEHUU JIOKATU3ALMK TOJIEH, T. €. CHayaja M3y4dald Mapbl KIETOK,
PacMoJI0KEHHBIX B HEMOCPEICTBEHHOM OJIM30CTH APYT OT Apyra. J[Be Takue KJIeTKU MOYTH BCeraa
MMEIOT OJIMHAKOBBIE ONTUMAJbHbIE OpPUEHTAMU CTUMYJIOB. Eciam 35ekTpos BBOIUTCS B
HAIpPaBJIEHUH, NEPIICHIUKYISIPHOM K MIOBEPXHOCTH, BCE KJIETKHU BJIOJIb MMYTH €0 MPOHUKHOBEHUS
MMEIOT OJJMHAKOBBIC WJIM MOYTH OJMHAKOBBIE MPEANOUYTUTEIbHBIE OPUEHTALUU (KpOME KIIETOK B
riyoune cnost IV, koTopsle coBceM HE UMEIOT ONTHUMAaJbHBIX OpHeHTauuu). OAHaKo TpU IBYX
MOTPY)KEHUSIX TMEPIEeHIUKYISIPHO TOBEPXHOCTH, NPOU3BEACHHBIX Ha PACCTOSIHUM B OIUH
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MWIIUMETP HWJIM OKOJO TOro, OOHapy)KEHHbIE J[IB€ OpPUEHTALMH, KaK IPaBUJIO, pa3IUYHBbI.
CnenoBatenbHO, KOpa JAOJKHA MOJPA3AeiAThCS HA KaKWe-TO BEPTHKAIbHbBIE SUYEHWKH, BHYTpHU
KOTOPBIX ONTHUMAaJIbHAs OPHUEHTAlUsl OJUHAKOBA JUIS PELENTUBHBIX IOJEeH Bcex kieTok. Korma
Mbl HATOJIKHYJIUCh Ha 3Ty cucteMy nouTtH 20 JeT Ha3aja, OHa 3aMHTPUroBasla HAC, TIOCKOJIBKY OHA
TaK XOPOIIO COOTBETCTBOBAIA MEPAPXUUYECKUM CXEMaM, MPeII0KEHHbIM HaMH JUIsl 0ObsACHEHUs
TOr0, KakuM 0Opa3oM CJIOXHBIE KJIETKM CHAOXArOTCS BXOJHBIMU CUTHAJaMHM OT NPOCTBIX: 3TH
CXEMBI BKJIIOUAIM CBS3M C KJIETKaMH, IOJSA KOTOPBIX MOKPBIBAIOT OJHY M Ty K€ 4YacTh IOJIA
3peHus] U KOTOpbIE pearupyroT Ha OJHYy U Ty e OpHeHTauuto JuHui. Kaszanoch coBeplieHHO
pa3yMHBIM, 4TO IIPOYHO B3aMMOCBSI3aHHBIE KJIETKU JOJKHBI ObITh CIPYNIIMPOBAHbI BMECTE.

Ecnu kopa pa3duta Ha 00JaCTH C MOCTOSHHOM JIJIsi PEIENTUBHBIX TOJIEH ONTHMAaTIbHOU
OpHEHTAIlMel, MOJKHO JIM CKa3aTh 4TO-HHOyAb Ooiblee O TpexMepHOi (opme 3THX obiacrtei,
KpOME TOTO, YTO HX CTEHKU MEePHEeHIUKYISIpHBI MoBepXHOCTU? COOTHOCSTCS JIM COCEIHHE
00JIaCTH CKOJIBKO-HHOYh CHCTEMAaTHYECKHMM 00pa3oM, WM OOCITyKUBAIOIIWE BCEBO3MOXKHBIC
HaIpaBJICHUsI KOJIOHKM pa3OpocaHbl MO KOpe Ciy4aitHo? MBI Hayanu W3yd4aTh HU BOMIPOCHI,
MIPOCTO BBOJSI AJIEKTPOJ B KOPY HAKJIOHHO WJIM MapajuieJbHO MoBepxHOcTU. Korjga Mbl mepBblit
pa3 MOCTAaBWJIM TAaKOW 3KCIepuMeHT B 1961 r., pe3yabrar ObUT CTOJb YAMBHUTEICH, YTO MBI C
TPyZOM B Hero mnoBepwid. Bwmecto ciyyailHOro Habopa CMEHSIOIIUXCS OpHUEHTAlUU
HaOmoanach H3YMUTENbHAs yHOpsSAO4YeHHOCTh. Kaxknaplii pas, Korma MHUKPOSJIEKTPOA
npojBHraicst Bcero Ha 25-50 MKM (TBICAYHBIX JOJEH MWIJIUMETpPA), ONTUMAaNIbHAS OPUEHTALIUS
MeHsIach HEOOJBIINM CKauKOM, B CpeHeM npuMepHo Ha 10°; ckauku B OJJHOM HaIpaBJICHUU -
[0 YacOBOH CTpelke WM NPOTUB HEE - MPOAOJDKAIM HAOMIOAAThCs B JIOBOJIBHO OOJBIIOM
JMarna3oHe yrios, 4To-To oT 90 go 270°.

C Tex mop Kak OBUIO CIEIaHO ATO TMepBO€ HAOIOIEHHWE, Mbl HAXOJWM aHAJOTUYHYIO
YIOPSIIOYCHHOCTh TOYTH Yy KaxAoW 00e3bsiHbl. JIMOO CTaOMIBHO PErucTpUpyeTcss MOBOPOT
OpHUCHTAIIMH, JUO0O0, peXe, BCTPEUYAOTCS YJYACTKH, B MPEIeiiax KOTOPBIX OPUCHTAIHS OCTAcTCS
noctosiHHOM. [locnenoBaTenbHble U3MEHEHUSI OPUEHTAIMU JOCTATOYHO MAJbl, TO3TOMY TPYIHO
OBITH YBEPCHHBIM B TOM, 4YTO 00J1acTH IMOCTOSTHHOM OpHUCHTAllMKM HMMCIOT KOHCYHLIC PasMEpPhbI;
BO3MOXXHO, YTO IO Mepe MPOABMKEHUS AJIEKTPOAa BIOJb KOPbI ONTUMAbHBIC HAMpaBICHUS
MCHSAIOTCA B KAKOM-TO CMBICJIC HEIIPEPBIBHO.

Y Hac Bce OoJbIlie HapacTal MHTEPEC K TPEeXMEepHOUW Gopme ITuX momoodacTeil. Yxe u3
paccMOTpEeHHs OJTHOIM FeOMETPUH OYEBHUIHA BO3ZMOKHOCTh CYIIECTBOBAHUS MAJIbIX MM HYJIEBBIX
N3MEHEHHUH B JIIO6OM HaIlpaBJICHUU IIPU TOPU3OHTAJILHOM HJIM TAHT'CHIIUAJIbBHOM INPOHWUKHOBCHHUU
K TapajyieIbHbIM CJIOSM TKaHH, COJEpPKAIIUM KJIETKH CO CXOJHOM CHenu(UUHOCTHIO, U TaKuM,
9TO KXKIBIA CIIOHW TEepHeHANKYIsIpeH MoBepXHOCTH. CIIOM HE 00S3aTeNIbHO JOKHBI OBITH
IUIOCKUMHU Kak JIOMTH XJie0a; MpH B3IJIsI/Ie CBEPXY HEKOTOPHIE U3 HUX UMEIOT BUJl 3aBUXPEHUH, C
MMOMOIIBIO KOTOPBIX JICTKO OOBSICHUTD HHBCPCHUHU B HAIIPABJICHUHW MTOBOPOTA OPUCHTALIUH. 3anuce
OT MHOXECTBa KJETOK IO XOAY HECKOJbKUX NapauielbHBIX MOTPYKEHHH 3JIeKTpoja, Io-
BUJIUMOMY, TMOATBEPKJIAET TAKOE MPEANOJI0KEHHE, OJHAKO C MOMOIIbI0 MHUKPOIJIEKTPOAA MBI
MOTJIM HCCTIEI0BaTh He 0oJiee YeM KpPOIIEYHbIH y4acTOK MO3Ta.

K cuacteio, kak pa3 Torma, Korga HaM OBUIO HYKHO, ObUT HM300pEeTeH HICATbHBIN
aHaTOMI/I‘-IGCKI/Iﬁ MCETO. 3T0 6]:1.]1 METOH4 OII€EHKM AaKTHMBHOCTH MO3ra C IIOMOIIBHO 2-
Ne30KCUrioko3el, TipemtokeHHslid  JI. CoxomoBeim (L.  Sokoloff) m ero rpynmoit wu3
HaLIPIOHaJII:HOFO I/IHCTI/ITYTa OXpaHBI IICUXHUYECCKOI'O 3IIOpOBBSI (MGTO,Z[ 3TOT OIIMCAH B JAaHHOM
BeIlTycKke B ctatbe JI. MBep-ceHa). B ocHOBY Merona monokeH TOT (pakT, 4yTO KIETKH MO3ra
I/ICHOJII:3YIOT B KQUE€CTBC UCTOYHHUKA MeTa60JII/I‘-IeCKOI\/’I 3Hepr1/n/1 TJIaBHBIM 06pa30M I‘JHOKOSy " 4TO
OJIM3KOPOJICTBEHHOE €W COCIMHEHHE, 2-Ie€30KCHTIIOK03a, MOXET B KaKOW-TO CTENeHH ee
I/IMI/ITI/IpOBaTB. ECJII/I B OpFaHI/IBM JKHNUBOTHOI'O BBECTHU ILCSOKCI/IFHIOK03y, OHa 6yIIeT TaK XK€
WHTEHCHUBHO TIOTJIOMIATHCS HEHPOHAMH, KaK M caMa TJII0K03a, U Y€M BBIIIIE aKTUBHOCTh HEMpPOHA,
TEM HNHTCHCHBHECC 6y;[eT IIOI'JIOIICHHUC. COGI{I/IHGHI/IG HAYMUHACT BKJIIFOUYATHCS B MeTa6OJII/I‘{eCKI/Iﬁ
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IIUKJI, HO MO NMPUYMHAM, KOTOpPbIE Jy4llle U3BECTHbl OMOXMMHKAM, MIPOLIECC OCTAaHABIUBAETCS Ha
MeTabonIuTax, HE CHOCOOHBIX TPOHUKATh 4Yepe3 KJIETOYHbIE MEMOpaHbl U  IOTOMY
HaKaIUIMBAIOIIUXCS B KIIETKAX.

Meton CoxosioBa COCTOUT B TOM, YTO >KMBOTHOMY BBOJSAT MEUEHHYIO PaJHOAKTHUBHBIM
uzororioM ('*C) IE€30KCHIIIIOKO3Y, 3aTeM BO3JEHCTBYIOT pa3ipaKUTENIEM, IPEIHa3HAYECHHBIM
aKTUBUPOBATH OTpEENICHHbIE HEHPOHBI, U Cpa3zy >Ke OMNPEAeNAloT PaJuOaKTUBHOCTb TKAaHU
MO3ra; B pe3yinbTaTe OOHapyXaTcsi aKTUBHBIE OO0JacTH, TA€ KJICTKH MOTJIOTHIA OOJIbIe
JI€30KCUKJIIOKO3bI, YeM B 00JacTaX, OcTaBaBUIMXCA B Mokoe. OOBIYHBINA CHOCOO HCCieT0BaHUSA
MO3ra Ul OTOM IIeNM - M3TOTOBUTH TOHKHE Cpe3bl (KaK 3TO JAeNaeTcs IS TUCTOJIOTUYECKOTO
UCCJIEIOBaHMsI) M TPUXKaTh ATH cpe3bl K (OTOIUIACTUHKE, YYBCTBUTEIBHOM K pPaAMaKTUBHOMY
uznydeHuto. [locne mposBiIeHHS BCE YYacTKH, HAXOJIWBIIUECS B KOHTAKTE C PaJUOAKTUBHBIM
MaTepuaioM, OyIyT BHIHBI KaKk TEMHBIE MacChl OCaKIEHHBIX 3epeH cepedpa. Bmecte ¢ M.
Crpaiikepom (M. Stryker) mbr mpucnocoOmmn meton CokonoBa K HamuM mpobiemMam, BBOIS
aHeCcTe3MPOBAHHOMY YKMBOTHOMY JE30KCHUIJIIOKO3Y U 3aT€M JBHrasi M300pa’KeHUsl YepHO-OebIxX
BEPTHUKAIBHBIX TIOJIOC Ty/1a U 00paTHO Ha PacCTOSHUU 1,5 M OT )KUBOTHOTO B T€UYCHHE 45 MUHYT.
3areM Mbl TOTOBWJIM Cpe€3bl MO3ra JUOO0 MEPHEeHIUKYISPHO TOBEPXHOCTH KOPbI, JHOO
MapaJuIeIbHO EH.

[Tonmyuyennsie paguoaBTorpadsl ObICTPO MOATBEPAMIN (PU3HOIOrHYECKHE pe3ynbTaThl. Ha
cpei3ax, IMEPINCHAUKYIAPHBIX IMOBCPXHOCTH, BBIABUIMUCH Y3KHE IIOJIOCBI PAAWMOAKTUBHOCTH,
BCTpEYaolecss MpUMEpHO uepe3 Kaxaple 570 MkM (rpy0o roBops, HOJIMMIUIUMETpA) U
MIPOCTUPAIOLIKECS IO Beel Toje Kopbl. OUeBUIHO, 3TO U ObUIM 00JaCTH, KOTOPBIE COJIEPIKAIU
KJIETKH, pearupyoliue Ha BepTHKaJbHble JUHUU. [1yOokas wacte cinos IV Oblna OgHOPOAHO
paaroOaKTUBHA, KaK Mbl U OXXHWAaJIM HAa OCHOBAaHHUU TOTI'O (baKTa, YTO KJICTKH B 3TOM CJIO€ UMCHOT
peLENTUBHbIE MO C paJuallbHOW CHUMMETpUE M He NpOsBIAIOT HM30UPATENBHOCTH 10
OTHOLICHUIO K OpUCHTAlINH.

Ha cpesax, mapaiiesbHbIX IMOBEPXHOCTH, BBISIBUIIACH HEOXKHIAAHHO CIIOXKHAs CHCTEMaA
Yyepenyromuxcs MO0J0C, 4acTo 00pa3yloluX 3aBUXPEHHs, HEOAHOKPATHO pPAaCXOIAIIUXCA U
BOCCOCIMHSIOMIMXCS M TOINBKO MECTaMH  OO0pasyloluX peryjspHble  IapauleibHbIe
nepecyianBaHus. YTo TyT ObUIO OCOOEHHO YyIMBUTENBHO, TAK 3TO PABEHCTBO PACCTOSHUIN MEXIy
MOJIOCAMU TI0 BCEH Kope. DTO MPEKpacHO COIIACOBAIOCH C upaeeil 00 OZHOPOIHOCTH KOPBI.
Kpowme Toro, BelmunHa pacCTOSIHUM MEXy MOJIOCAMH XOPOULIO YBA3BIBAJIACH C MJIEEH O TOM, YTO
KOPTUKAJIBHBIE MEXaHHU3MBbI MTOBTOPSIIOTCA, MO0 KpaHEH Mepe 4epe3 Kaxabld MuummMerp. Eciau
ObI paccTosiHUE, TpeOyroleecs sl MOBOPOTa OT BepTHKanu uepe3 180° Ha3ax K BepTUKaAIU, ObLIO
paBHO, ckaxkeM, 10 MuuIMMeTpaM, 3HAYUTENIbHAs YacTb KOpPbl HE cojepxkajia Obl KIETOK,
YyBCTBUTEIBHBIX K KaKOW-TO 3aJaHHOM OpHMEHTallMu, 4TO Belo Obl K (parMeHTapHOMY U
YPE3BBIYANHO NPUYYIIMBOMY MPEICTABICHUIO 3pDUTEIIBHON KAPTHUHBI.

Ilocnennsss nmepemMeHHasi, BKJIAJ KOTOPOM B apXUTEKTOHUKY HAJ0 pPacCMOTPETb, - 3TO
IIPEAIIOYTEHUE TOTO WM Jpyroro riasza. lIpum MHUKpOINEKTPOAHBIX HCCIECNOBAHMAX IIOYTH
HEHU3MEHHO OKa3bIBaJIOCh, YTO COCEIHUE KIIETKU «IIPEAIIOYUTAIOTY OJUH U TOT ke I1a3. Eciu npu
BEPTUKAJIBHOM IIOTPY)KEHUU IIepBas KIETKA, HAa KOTOPYK) Mbl HATBIKAJINCH, IPEANIOYHTAIA
NpaBbIi T71a3, TO TaKke ObUIO M CO BCEMH JAPYIMMHU KJIETKAMH BIUIOTH /10 OCHOBaHUsA cios VI;
€ClIM JK€ IepBas KJIEeTKa MpPEAIOoYMTana JIEBBIM Ia3, TO ke ObUIO BEPHO M Ui OCTAJbHBIX.
BeposTHOCTH MpeanoyYTeHus: TOro WM IPYroro rjasa Npu IPOU3BOJIBHOM OTBEIECHUHM OBLIH
paBHbl. (Ilockonbky kineTku ciost [V MOHOKYISIpHBI, TYT HY’KHO TOBOPUTB HE O MPEANIOYTEHHH, a
O MOHOIONUM TJa3.) Ecnm s37ekTpoa BBOAMIM HAKIOHHO WJIM TOPU30HTAIBHO, O0JACTH
IIPEIIIOYTEHHUS JIEBOIO M IIPABOrO IVIAa3 YEpPENOBAIUCh, IIPUYEM IMEPEKIIOYCHHS MPOUCXOIUIH
JOBOJILHO PE3KO - TPUMEpPHO dYepe3 Kaxiaple MoaMumuimMerpa. TakuMm oOpa3om, B Kope
OoOHapyXujlach BTOpas cUcTeMa MOoA00IacTel C BEPTUKAIbHBIMU CTEHKAaMH, TPOCTUPAOILUMHUCS
gyepe3 Bcro ee Toimy. Cuctema ria3ol0MUHAHTHOCTH, IO-BUAMMOMY, COBEPILIEHHO HE3aBUCHUMa

39



OT OpPUEHTALMOHHOW CHUCTEMbI, TaK KaK IpU HAKIOHHOM WJIM TaHT€HIUAJIbHOM BBEIECHUU
AJIEKTPO/Ia JBE MOCJIEI0BATENILHOCTH HE UMEIOT OYEBUIHOIO OTHOIIEHUS IPYT K JIPYTY.

[IpoucxoxaeHre KOJIOHOK INIA30J0OMUHAHTHOCTH, KaK UX ITIOTOM Ha3BaJlH, IIPEICTaBIISACTCA
BechbMa MPOCThIM. OKOHUaHMs BOJIOKOH KOJIEHYATOIO TeJa, YaCTh KOTOPBIX OOCIIYKUBAET JIEBBIN
rja3, a 4acTh - NpaBblid, TPYNNHUPYIOTCA Ha BXOJE B KOpPY TakuMm obOpaszom, uro B cioe IV
[IEPEMEIIMBAHUSA HET. OJTO NPUBOJUT K MOSBICHUIO IEBO»- M «IIPaBOIJIA3bIX» YYaCTKOB,
pacIoIararoluxcsi ¢ UHTEPBAJIAMM OKOJIO NoNMWLInMeTpa. HelpoH, HaXomsamuiics HUXKe WiIn
Bbile ciosd IV, oOpa3yeT cBs3M B 3TOM CJIO€ B pajuyce HNPUMEPHO N0 MWIIMMETpa MO BCEM
HanpaBieHusM. [lo-BUIuMOMy, camble TpPOYHBIE CBSI3U 00pasyroTcs ¢ obmacteio ciost 1V,
HauOosiee OJIM3KOM K JaHHOMY HEHpOHy, Tak 4TO, MO-BUAMMOMY, Ha HEro OyAeT OKa3bIBaTh
JOMUHHPYIOIIEe BIUSHHUE TOT Ii1a3, KOTOPBIH «00CIyKUBAET» 3Ty 00JIaCTb.

U cHoBa HaM OBIJIO OUYEHb MHTEPECHO BBISICHUTH, KaK ATH «JIEBOIJIA3bIe» U «IIPABOIJIA3bIE»
o0jacTh MOTYT BBIMJISAETh B TPeX U3MEpeHMsX. 10 yepenoBaHHE, KOTOpPOe OOHapy:KHUBaJIOCh
(U3UOTIOTMYECKH, MOXKHO OBLIIO OOBSICHUTH M reoMeTpuueckud. OTBET CHayajia MOCIENOBal U3
paboT, BBHIOJHEHHBIX METOJIOM JIEr€HEpalK ¢ IPUMEHEHUEM cepeOpeHHs, IPeII0KEHHbIM IS
KapTupoBaHus cBszeil Y. Hayra (W. Nauta) u3 MaccauyceTckoro TeXHOJIOTHYeCKOT0 HHCTUTYTA.

[ToTom MBI HaNUIA TPU JPYTUX HE3ABUCUMBIX aHATOMHYECKUX METOJA IS JEMOHCTPALMH
3TUX KOJOHOK. OJMH U3 0c00eHHO 3 EKTUBHBIX METOOB (IIOCKOJIBKY OH I03BOJIIET HAOII01aTh
Ha OJHOM >KMBOTHOM pacIpe/ielieHne KOJOHOK IO BCEW MEePBUYHOMN 3PUTEIHHOM KOPE) OCHOBAH
Ha SBIECHUU AaKCOHHOro TpaHcnopra. Ilpomeaypa CBOAMTCA K HMHBEKLMH B HEPBHYIO TKaHb
MEUYEHOM aMHHOKHCIOTBI. AMHHOKHCIOTA TIOIVIOIAETCS TEJIOM KIETKH, I0-BUIAMMOMY,
BKJIIOYAeTCsl B O€JOK M 3aTeM TPAHCIOPTUPYETCS MO aKCOHY K ero okoHyaHusM. Kornma Mel
UHBELMPOBAIM aMHHOKUCIOTY B OJUH TIJla3 O0€3bsSHbI, TaHIJIMO3HBIE KJIETKH CETYaTKU
IOTJIOIAJIA €€ M TPAHCIOPTUPOBAIU II0 CBOMM AaKCOHaM — BOJIOKHaM 3pUTEIBLHOIO HEpBa.
[Tocne 3TOro MbI MCClEIOBadM MECTa HAa3HAYEHHs JTHUX BOJIOKOH B JIATEPAIBHOM KOJIEHYaTOM
Tese, TOKpbIBas Cpe3bl TKaHeH cepeOpsaHoi sMynbcuedl m mpossiss ee. Okaszanoch, 4TO
PaJOAKTUBHAS METKA OTYETJIMBO BBIIEISACTCS B TPEX B3aMMHO JOMNOJHAIOMIMX IPYT Apyra Closx
KOJICHYATBIX TEIL

OpHaKo 3TOT METOJT B OOBIYHOM NMPUMEHEHHH HE JTAeT BO3MOXKHOCTH MPOCIEAUTh MyTh OT
TEPMHUHAIU OJTHOTO aKCOHA Yepe3 CHUHAIC B CICIYIOIIMA HEHPOH U K €ro OKOHYAHUSIM, a MBI
XOTeNIM TIPOCIeauTh Bech myTh uepe3 kopy. B 1971 r. b. I'padmreiin (B. Grafstein) us
Menunuackoro komiemka KopHemickoro yHuMBepcHTeTa TIOKaszaja, 4YTO I0Cie WHBEKIUH
JOCTaTOYHO OOJIBIIIOTO KOJIMYECTBA PAaJUOAKTUBHOTO MaTepuaia B TJa3 MBIIIM YacTh €ro
BBEIXOJNT W3 TEPMUHAICH 3PUTEIBHOTO HEPBa, IOTJIONMIAETCS KICTKAMHU KOJICHYATOro Tela H
TPAHCHOPTHPYETCSI TIO WX aKCOHaM B KOpY. MBI TOAyMalid, 4YTO CXOJHAs HHBEKIUS B
KOMOWHAIIMA C METOJOM PaauoaBTOTpadv IMO3BOJHT BBISIBUTH B [V cloe 3pHTEIBHON KOPHI
OKOHYaHUS BOJIOKOH KJIETOK KOJICHYATOTO TeJa, MPUHAICKAIIUE OJHOMY Tia3y.

Hama nepBas mombITKa 3aKOHYWJIACh BEChbMa IUIAYE€BHO: B cioe [V ObLIM BUIHBI JHIIbL Cl1a0ble
TEHH W3 HECKOJIBKHX 3epeH cepeOpa. Toibko mocie HECKOJbKHUX HEAEdb MBI OCO3HAIM, YTO
OOpaTUBIINCH K HAOJIOJEHUIO MOJ MUKPOCKOIOM B YCIOBMSIX TEMHOIO IOJSI, MOXHO H3BJIEYb
BBIFOJly U3 CBOWCTBAa 3€peH cepebpa paccewBaTh CBET, Ojaromaps 4eMy YyBCTBUTEIHHOCTD
MeTOoJ1a Bo3pacteT. Mbl 103aMCTBOBAIM TEMHOIIOJIBHBIA KOHJAEHCOP, ¥ KOTJa B3IVIAHYJIM HA HAIl
IIEPBBIM Claiil B MUKPOCKOI, TaM B cioe IV Bo Bcell cBOel Kpace CHUsUIM IEPUOJUYECKUE
CTPYKTYPBI, BBISIBJICHHBIE METKaMH.

CJ'IeleIOHII/IM HAIllUM [IaroM ObLjIa MOIIBITKA YBUACTHh KApTHUHY, TaK CKa3aTb, «B JIULO»,
Jenasi cpes3bl KOpbl MapasiedbHO MOBEpXHOCTH. Kopa o00e3bsHBI KymolooOpa3Ha, TaKk uYTO Ha
cpese, nmapauieIbHOM NOBEPXHOCTH M TAHT€HIMAIBHOM CJIOK [V, 3TOT CIION BBITVISIAUT Kak Kpyr
WM OBajl, a Ha cpe3e, CHENaHHOM HMKe ciios IV, ero ceueHue npeacraBieHO B BUAE KOJIBLA.
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MoHTHpys BMeCTe CepHH TaKHX OBAJOB U KoJjell u3 Habopa cpe30B, MOXKHO PEKOHCTPYHUPOBATH
KapTHUHY Ha OOJIBIION MJIOMIAIN KOPBI.

W3 Takoil peKOHCTPYKLMHU Cpa3y CTaJl0 OYEBHJHO, YTO OOMIMI IJIaH OpraHU3aluu - 3TO
YyepelOoBaHWE NapauIebHBIX I0J0C, KOTOpPHIE MPEACTABISAIOT OKOHYAHUS, NPUHAATIEKAIIUE
rJ1a3y, TMOABEPIIIEMYCSi UHBEKIMH, M TPOMEKYTKOB, KOTOpPbIE MPEACTaBISIOT APYrou rias.
[Tonockr He Tak peryysipHbl, Kak Ha 000sX. (Bpemst oT BpeMeHn Mbl HamoMUHaIH cebe, YTO ATO
Bce-Taku Owonorus!) TyT u TaMm mosioca, MPEACTaBISIONAs OJIWH TJa3, Pa3BETBISICTCS Ha JBE
MOJIOCHI MJIM KOHYAETCsl TYTUKOM B TOUKE, I'/Ie€ BETBUTCSA I0JIoca Apyroro ria3a. Heperynaspaoctu
HaubOosee OOBIYHBI BOMM3U IIEHTPA B30pa U BIOJb JIMHUH, MPEACTABISIONEH Topu30HT. [lomock
10 BCEH BUAMMOCTH BCETa MEPIECHANKYIISIPHBI K TPAHUIIE MEXTY MEPBUYHON 3pUTEIBHON KOPOH
U ee cocenoM - moieM 18, u 3mech perymsipHOCTh Hambosbmas. Takoe oOlee mpaBuIIo, IMO-
BUIUMOMY, MPUMEHMMO K MO3Ty BCEX MAaKakoOB, XOTA Y30pbl BapbUpPYIOT OT OJHOTO
WHANBUAYYMA K IPYTOMY U JIaXKe Y OJTHOU U TOU e 00€3bsSHBI OT OAHOTO MOTYIIAPHSI K IPYTOMY.

[IupyHa KOMIUIEKTAa M3 JBYX IOJIOC TMOCTOsIHHA, OKojo 0,8 MM, MO BCEl MEPBUYHOM
3pUTEIBHON KOpE, YTO €Ile pa3 MOJAYCPKUBACT OJHOPOTHOCTH KOpbl. OMATh e 3Ta MIUpUHA
MPEKPaCHO COTJIACYETCsl C TOM MICEH, YTO B MPENeiax OJHOr0 KBaJPaTHOIO MHJUTMMETPA KOPHI
JOJDKHBI COZICPIKATBCS BCE MEXaHH3MbI, HEOOXOAMMBIC IS «IPHCMOTPa» 3a O00IaCThIO,
pasMepoM C arperaTHoe Tmoje. J[Ba ONMHMCaHHBIX BBIIIC METO/Ja — IMPUMEHEHHUE MEUYCHOU
JI€30KCUTIIIOKO3bI W TPAHCIIOPT AaMHUHOKHCJIOTBI, HMEIOT OrPOMHOE JOCTOMHCTBO B TOM
OTHOIICHHWH, YTO OHH B3aUMHO COBMECTHMBI, B CBSI3M C 4YE€M MbI MOXXEM HPUMEHSITh HX
OAHOBPEMCHHO, OJUH — [JIA KapTUPOBAHUA OPUCHTALIMOHHBIX IIOJIOC, a ﬂperﬁ — JId
BBISIBJICHUSI KOJIOHOK TJIa30JJOMHHAHTHOCTH. YMCIO TMpenaparoB MoO3ra, HCCICAOBAaHHBIX K
HACTOAIICEMY BPEMCHH, CIMUIOKOM MaJio, IJId TOIO 4TOOBI MOYKHO OBLIO caciiatb TEC WM HUHBIC
OKOHYATEJIbHbIC BBIBOJBI, HO IIOKAa OTH JBE CHUCTEMbI II0OJIOC KaXyTCSl COBEPIICHHO
HCE3aBUCUMBIMH, OHHW U HEC MapalJICJIbHbI, U HC MNCPIICHAUKYIIAPHBI, a IEPCCCKAOTCA CﬂyqaﬁHBIM
o0Opa3zom.

OyHKIMSI, BBIOJIHAEMAas KOJOHKAMH TJ1a30JI0MUHAHTHOCTH, TOKa OCTaeTcs TaHOW. MbI
3HaeM, 4YTO HEHPOHbl CO BCEMM TIpajalusMU TPEANOYTEHUs TIJ1a3a HUMEIOTCS M0 Bcel
OMHOKYJIIPHOM YacTH MOJIA 3pEHUs, © BO3MOXKHO, YTO HEKOTOpas peryjspHas yIopsaodeHHas
crcTeMa KOHBEPreHIIMH BXOIOB TapaHTHUPYET OJHOPOTHOCTH paclpenesieHus, Oiaromaps 4emy
HU OJMH TIJa3 HE OKaXeTCs CIy4ailHO BBIACNEHHBIM HHM B OJHOM MecCTe. 3aueM HYKHBI
MIOBCEMECTHO BCE ATH I'PaJalluy NPEAIOYTEHHs IJ1a3a, caMo MO ce0e HEACHO; Mbl MOXKEM TOJIBKO
JIOTa/IbIBATHCS, UTO 3TO UMEET KaKoe-TO OTHOIIIEHHE K BOCIIPUATHIO TTyOUHBI.

Ecnu cobpath BMecTe Bce, YTO CTaJO M3BECTHO O MEPBHYHOMN 3pUTEIBHOU KOpe, Oynmer
SCHO, YTO 3JEMEHTApHBIM Yy4YacTKOM KOpBI HYXKHO CYMTaTh OJOK IUIOIIAAbI0 TMPUMEPHO B
KBaJIpaTHBI MWUIUMETP U TIIyOMHON JBa MWIIMMETpa. 3HATh OpraHU3alUI0 TAaKOro KyCOyKa
TKaHU — 3TO 3HAYMT 3HATh OPTaHM3AILMIO BCEro Mojs 17; 1menoe A0MKHO OBITh B 3HAYUTEIHHON
CTEMEHW TMPOCTBIM TOBTOPEHUEM HTOM d3JIeMEHTapHOW eauHulbl. KoHeuHo, [TaHHYIO
AJIIEMEHTAPHYIO €MHUILY HE CIIEAyeT paccMaTpHBaTh KaK OTIENbHBIM M30JIMPOBAaHHBIA Onok. C
Yero Ha4YMHATh OTCYET OPUEHTALUMOHHBIX KOJOHOK — C KOJIOHKH, IIPEACTABIISIIOLIEH
BEPTUKAJIbHYI0 OpPHUEHTALMI0, WIM HAKIOHHYIO WIM TOPHU3OHTAIbHYIO, - COBEPIIECHHO
0e3pa3IMnyHO; TOYHO TaK K€ BCE PAaBHO, C KaKOM Maphl HAYMHATH IOCIIEIOBATEIHLHOCTH MOJIOC
IJIa30JJOMUHAHTHOCTHU: JIEBBIM IJ1a3 - MpaBbli IJIa3 WIM NpPaBbli IN1a3 - JIEBBIM IU1a3. DTO XKe
CHpPaBEUIMBO ISl JIIOOOM SYEMKH KpUCTaJUla XJIOPUCTOTO HATpHsl M AJs JH0OO0r0 CIIOKHOTO
MIOBTOPSIIOLIETOCS y30pa TUIA TeX, KaKue MeyaTaiT Ha 0005X.

Ha 4ro xe Torga cTaHOBUTCS MOXO0XKEW 3pUTENbHAsA KapTUHA, KOI/Aa OHA IIPOEUUPYETCS HA
3putenabHyio Kopy? IIpenmnonoxum, 4To )XKMBOTHOE (UKCUPYET CBOW B3IJISA HA HEKOTOPOU TOUKE
U 4TO €IUHCTBEHHBIA OOBEKT B MOJIE 3PEHUS - MpsMasi JIMHUS BBIIIEC U YyTh JieBe€ TOH TOYKH, K
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KOTOpO IpHUKOBaH B3MsiA. Eciau Obl kaxkas akTUBHAS KJIETKA JOJKHA OblIa 3aropatbes U eCiu
OBl MBI MOTJIM CTOSITh HAJ[ KOPOH M CMOTPETh Ha HEe CBEPXY, KAKYI KapTUHY MBI Obl YBHIEITH?
Urobbl caenaTh 3adady Oojiee WHTEPECHOM, MPEANoJIOKHM, YTO KapTHHA paccMaTpuBaeTcs
TOJILKO OJIHUM TJIa30M. BBHy TOJBKO YTO ONMHMCAHHON apXUTEKTOHUKU OOBEKT MPEICTAHET HE B
BUJE JIMHHUM, a BCEro JMIIb B BUIE HAOOpa pErysipHO pPACIOJNIOKEHHBIX OOpPBIBKOB. JTO
paccyX/€HUe MOYKHO IPOBEPUTHh HEMOCPEICTBEHHO, €CIIM MPEAbSBIATh 00€3bsHE, Y KOTOPOU
OJIMH TJIa3 3aKpbIT, HAOOp BEPTUKANBHBIX IOJOC, a 3aTeM, MPUMEHUB JI€30KCHUTIIIOKO3Y,
M3roTOBUTH panuoaBTorpad. [lomydenHnas kapTuHa He OyAeT OOJBIIUM CIOPIIPH30M: 3TO OyAeT
HAOOp PETyNISAPHO PACTIOIOKEHHBIX MATEH, KOTOPBII OyIeT OTpa)kaTh MepeceueHne AByX CUCTEM
KOJIOHOK. BooOpasure ynuBiIeHHE U 3aMeIIaTeIhCTBO MAJIEHFKOTO THOMHKA, €CIIH OBl OH YBUET
TaKyl0 BEpCHUIO BHEIIHETO Mupa!

[Touemy »HBoMIONIMS TIPUILIA K TOMY, YTOOBI B3ATh Ha ce0s Tpyd H300pecTd CTOJb
CIIO)KHYIO CXEMY, - 3TO BOIIPOC, KOTOPBIN IpPOJOJIKAET BOJHOBAaTH Hac. Bo3MokHO, camoe
MOAXoJs1Iee 0ObSICHEHUE COCTOMT B TOM, YTO CHUCTEMBI KOJIOHOK — 3TO pEIIeHHEe MpOoOJIeMBbI
oroOpakeHHs Oosiee JByX H3MepeHHMi Ha JBYMEpHOH mnoBepxHoctu. Kopa mmeer neno mo
KpaiiHeil Mepe ¢ 4eTbIpbMsl HabopaMH 3HAYeHW: ABYMS JJI X U Y-KOOPJAWHAT B IOJIE 3pEHUS,
OIHUM - ]IS OPUEHTAllUM W OJHUM - JUISl Pa3IMYHBIX CTENEHEeW NpeanodTreHus riasza. J[Be
KOOpPJMHATHI TOYEK Ha IMOBEPXHOCTU KOPBI MCHOIB3YIOTCS JUIsl yKa3aHUS MO3ULUU TIOJNS; JBE
Apyrue TepeMEeHHBbIE YAaJOCh pa3MecTUTh B Kope Onarojaps ee MOJpa3leNIeHHI0 Ha CTOJb
MEJKUE Y4acTKH, 4YTO, MpoOekaB BeChb HA0OOp OpPHEHTAIMU WM CTETEeHEW MpEeANoYTeHUs riasa,
MBI OyleM HMETh JIMIIb TaKOW CIBHUT TIO3WIMKA B TOJIE 3pEHUsS, KOTOPBIA OyIeT Mal To
CPaBHEHHMIO C pa3pelialoiel CUJION B 3TOM YaCTH 3pUTEIbHOTO MUpa. CTpaTerus 4iCHEHUs! KOPbl
Ha MEJIKME BEPTUKAJIbHBIE MOAPA3JEIIECHUS IBHO HE OrpaHUYEHA MEPBUYHON 3pUTEIIHHON 30HOM.
Takue monapasnencHusi BIEPBbIE OBLIM OOHAPYKEHBI B COMAaTOCEHCOpHOW oOmactu B.
MaynTtkaciom (V. Mountcastle) 3 MenunuHckoi mkoasl YHuBepcutera Jlxonca ['omkuHca
npumepHo 3a 10 et g0 Hame paboThl Ha 3pUTENBHON Kope. B coMaroceHCOpHO# 00macTH, Kak
MBI YKa3bIBadW BBIIIE, B OCHOBE TOMOrpaduu JIEKUT KAPTUPOBAHHE MPOTHUBOMOIOKHOM
MOJIOBUHBI TEJa, HO CBEPX 3TOTO MMEETCs €lle JABOWHAs CUCTeMa IMOApA3JeIeHUN, TaK YTO €CTh
o0nacTu, riae HeHPOHBI PearupyroT Ha JBUKCHHE CYyCTAaBOB WIM JaBIICHHUE HA KOXY, U JAPYTUe
o0nacTu, rie HEHpOHBI PearupyroT Ha MPUKOCHOBEHUE WM OTKJIOHEHHE BOJOCKOB. Kak u B
cllyyae 3pHUTENIbHBIX KOJIOHOK, MOJHBINA KOMILIEKT (HaOOp HEHPOHOB BCEX THIIOB) 3aHMMAET 371eCh
MECTO NPOTSHKEHHOCTHIO OKOJIO MUJUIMMETpa. OTH MOJAPA3/EeNICeHUs aHAJOTUYHBI KOJOHKaM
IJIA30JOMUHAHTHOCTH B TOM OTHOLIEHMH, YTO OHHM OINpPEACHAIOTCS B IEPBYIO OdYepenb
pacnpezieieHieM BOJIOKOH IPU BXOJie B KOPY (TaM — OT JIEBOrO M MPaBOro riasa, 34ecb — OT
riyOOKO PacroIOKEHHBIX PELENTOPOB M OT PEIENTOPOB BEPXHHUX CIOEB KOXH), a HE CBS3SIMHU
BHYTPHU KOpBI, TUIIA T€X, KOTOPbIE OMPENEISIOT MPEANOUYTEHUE OPUEHTAIIMHN U CBSI3aHHYIO C 3TUM
CHCTEMY OPUEHTAIIMOHHBIX KOJOHOK. CMBICT KOJIOHOK, OOHAPY>KEHHBIX B IEPBUYHON 3pUTEIBHOM
U COMAaTOCEHCOPHOI KOpe, MCTOJKOBAH JIydllle BCETro, OJHAKO UMEIOTCS YKa3aHHs Ha HaJIW4yue
CXOJHBIX BEPTUKAJIBHBIX TMOAPA3ACICHUA U B HEKOTOPBIX JPYTrUX 30HAX: PAAE BBICIIUX
3pUTENIbHBIX 00J1aCTeH, CEHCOPHBIX TEMEHHBIX 00JIACTAX, HEJAaBHO M3YYEHHBIX MayHTKaclioM, U B
ciyxoBo#t 30He, Tae T. Umur (T. Imig), X. Onapuen (H. Adrian) u Ix. bpamx (J. Brugge) us
MeauuuHCKON 1IKOJIbI BUCKOHCHMHCKOTO YHUBEpPCHUTETA HAILIU MOJpa3iefieHus, B KOTOPBIX ABa
yXa TPEACTaBIAIOTCA TOMNEPEMEHHO TO CYMMHPYIOUIMMM HAYIIYIO OT HUX WH(pOpPMAIHUIO, TO
KOHKYPUPYIOIIHUMHU.

Jlns  OonblIMHCTBA M3 ATUX (PU3MOJOTMYECKH YCTAHOBJIEHHBIX CHUCTEM (Kpome
3pUTEIbHBIX) O HACTOALIET0 BPEMEHU HEM3BECTHO AaHATOMHUYECKUX KoppeisatoB. C napyroi
CTOpPOHBI, B TOCJIEIHHE TOIbI HECKOJBKO aHaToMOB, B ocobenHoctu . J[xouc (E. Jones) u3
MenunuHcko# 1mkonbsl BammHrronckoro ynusepcurera, a takke Hayra (Nauta) u I1. I'ongmen
(P. Goldmen) n3 Macca4dyceTcKoro TeXHOJOTUYECKOT0 HHCTUTYTA TOKAa3aiu, YTO MyTH U3 OJHOU
30HBl KOpPBl B Jpyrylo (Hampumep, U3 COMAaTOCEHCOPHOW 30HbI OJHOW CTOPOHBI B
COOTBETCTBYIOLIIYI0 30HY Ha JpYyrol CTOpPOHE) OKAHYMBAIOTCA B YYacTKaX, HMEIOIIUX
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IIPABWIBHBIE YEPENOBaHWs C MEPUOIAOM OKOJO MWUIMMETpa. 3A€Ch KOJIOHKH BHJIHBI
MOP(OJIOTHYECKH, HO HET HUKAKOH MJIed OTHOCHUTENBHO UX (PU3MOJIOTMYECKON WHTEPIpETAINH.
SIcHO, OJJHAKO, YTO TOHKHE IEPUOJNYECKHE MOApa3feieHus — JAEeHCTBUTENbHO oOmIas uepra
KOpBI Mo3ra. TakuM o0pa3oM, MOKHO CKa3aTb, YTO IEpBOe HabIrofeHHe MayHTKacloOM TaKoro
CBOWCTBa CHOCOOCTBOBAJIO YETBEPTOMY INIyOOKOMY IPO3PEHHIO OTHOCHUTENIBHO OpraHU3aliU
KOPBIL.

Koneuno, 6bu10 OBl HEBEPHO CUYMTATh, YTO JAHHOE PACCMOTPEHHUE 3PUTEIBHOW KOpHI B
KAaKOM-TO CTENEeHW ucyeprnbiBaeT npeamer. Kopa, mo-BuauMoMy, UMeeT AENI0 M C LIBETOM, U C
JBMKEHHEM, U CO CTEPEOCKONMYECKON TTTyOMHOM, HO B KaKOW CTETIEHU U KaKUM 00pa3oM — IOKa
HesicHo. M3 Hammx paboT, OTHOCSIIUXCS K BOCHPHUATHIO TITYOMHBI, U U3 pabOT MO IIBETOBOMY
3penuto, BeIMONHEHHBIX C. 3eku (S. Zeki) u3 JIOHZOHCKOTO YHHUBEPCHTETCKOTO KOJIIESIKA,
MOXHO 3aKJIIOYUTh, YTO BBICIINE KOPTUKAJIBHBIEC 3pUTEIbHBIE 30HBI, B KOTOPBIE MEPBUYHAs KOpa
NPOCIUPYETCST HENOCPEACTBEHHO WM OOXOAHBIM ITyTE€M, MOTYT OBITh CIEIHATHU3UPOBAHbI IS
00pabOTKH COOTBETCTBYIOUIMX MapaMeTpOB, HO MbI €Ille OYeHb JaJeKd OT MOHHUMAaHHs TOTO, B
4eM 3aKII09aeTcs 9Ta 00padoTka.

Uro nenaercs 3a mpeaenaMu MEPBUYHOM 3pUTENBHON KOpPBI UM Kak HHQpopMmarus o0
OpHEHTAllUU MCTOJB3YETCsS Ha mocieAyrommx cramusax? HyxHo nu aymarh, 4To, B KOHEYHOM
cyere OOHAPYXHUTCA KIETKa, CHEIU(PUUECKH pearupyromas il Ha HEKOTOPbI OYeHb
onpeneneHHbli 00beKT? (OOBIYHO B Ka4eCTBE TAKOI0 OOBEKTa BHIOMPAIOT YbIO-TO 0a0yIIKy 1O
MpPUYMHAM, KOTOPBIE MBI YSICHUTh HE MOeM.) Harr oTBET COCTOHUT B TOM, UTO Mbl COMHEBAaeMCS B
CYIIIECTBOBAHUM TaKUX KJIETOK, HO MBI HE MOXXEM NPEIJIOKHTh B3aMeH HU4ero xopomiero. K
CYACTBIO, IUPOKHE CIEKYNIAIMA HA TEMY O TOM, KaKMM 00pa3oM MO3T MOT Obl paboTaTh, 3TO HE
€AMHCTBEHHBIN MyTh, OTKPBITHIN HCClieqoBaTesIMU. M3ydaTh MO3r — 3T0 QoJiee yBiIeKaTeIbHOE
U, KaxeTcs, Oojiee Mojie3Hoe 3aHsATHE.

bbuto Bpems, U He Tak JaBHO, KOTJa, N1 Ha MIIJIMOHBI HEHPOHOB B Pa3JINYHbBIX CIOSAX
KOpPBbI, MOYKHO OBIJIO COMHEBAThCSl B TOM, YTO Y KOrO-HUOY/Ab KOTAAa-HUOYJb MOKET BO3HUKHYTh
XOTh Kakass-HUOY/Ab UJesl OTHOCUTENbHO MX (YHKUMHU. PaboTaroT u Bce OHM MapajliesbHO, Kak
KJICTKH TICYSHH WJTM TIOYKH, BBITTOIHSS CBOM (PYHKIIUH COOOIIA, WM KaKJbI U3 HUX JIETaeT 4YTO-
TO cBoe, ocoboe? J[lng 3puTenbHOM KOpBl OTBET NPEACTABISETCS Temnepb B OOLIEM IJIaHe
M3BECTHBIM: HEHPOHBI BO30YXKIAIOTCS WM TOPMO3STCS CHENM(DUISCKIMU CTUMYJAMH; TPYIIIIbI
HEHpPOHOB JEMCTBUTENBHO BBINOJIHIIOT CHELualbHble IpeoOpa3zoBaHusa. Ecium  okaxercs
BO3MOYKHBIM Pa3ra/iaTh CEKPEThl HECKOIBKUX MOJOOHBIX 00MacTel, OyeT pe30HHO Moarath, 4To
U JIpyrue o01acTH cO BpEMEHEM TaKKe PACKPOIOT CBOU TalHBI.

Texct omybnukoBaH B coopauke «Mo3ry», mox peaakiueit [1.B.CumonoBa, Mocksa, «Mupy,
1984 r.
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