OT3bIB O®PUIIHUAJIBHOI'O OIIIIOHEHTA
JIOKTOpa OHMOJIOTUYECKHUX HayK, BeIyILIero Hay4HOro COTPYIHHMKA Ka(eIpbl
busznonorn  4enoBeka M KMBOTHRIX @®I'BOY BO «MockoBckui
rocyaapcTBeHHBI YyHHBepcuTreT uMeHHM M.B. JlomoHocoBa» ['alimykoBa
Anexcannpa EBreHpeBHYa Ha IuccepTalMoHHyI0 paboty CmupHoBa MBaHa
BacunseBuua
«POJIb TOMO- U TETEPOCUHATITUYECKOHM IJTACTUYHOCTHU B
MOJIUOHKALIMI CEHCOPHBIX OTBETOB HEMPOHOB ITEPBUYHOM
3PUTEJILHOY KOPBI MBII1I»,
TMpe/ICTABJICHHYIO Ha COMCKaHHE yUYeHO! CTeNeHH KaHuaaTa OMOJOrHyecKrx
HayK 10 crieraibHOCTH 1.5.5. - pu3noIorus yenoBeka v dKUBOTHBIX

AKTYaJIbHOCTh TeMbI

Juccepranus Ha COMCKaHWE YYEHOM CTeleHM KaHAMJaTa HayK JOJDKHa
OBITh HAYYHO-KBATH(GUKAIIMOHHONW pabOTOM, Y KOTOPOH CONEPXKUTCS pelleHue
3aja4yi, HMMeEIolIel 3Ha4deHHe i1 pa3BUTHS COOTBETCTBYIOLIEH OTpaciiu
3HAaHUM, B HallleM ciiyyae (U3HOJIOTHH.
[TpencraBnennas aucceprauus M.B. CMupHOBa HanpaBiieHa Ha UccleOBaHHe
TUIIOB IUIACTUYHOCTH B NIEPBUYHOM 3pUTEIIBEHOM KOPE rOJIOBHOI'O MO3ra MBIIIH.
Pabora sBnsiercs, O€3yCIOBHO, AaKTyaJlbHOW, IIOCKOJIBKY HCCII€OBaHHE
MEXaHH3MOB HEHPOIUIACTHYHOCTH, OCOOEHHO JOJTrOBPEMEHHOMN, U OCOOEHHO Y
Bépocnblx KUBOTHBIX — Ba)XHO HE TOJBKO C TOYKH 3pEHHS paCIIUpPEHHUs
MOHHUMaHHs TOro, KaKk BOOOIIEe MOXeT paboTaTh MO3T, HO M I IOHUMaHHS
TOro, Kak paboTaeT mamsATh W OOydeHHe. AKTYaJbHOCTh 3TOH MpoOieMsl
M03BOJIHJIA aBTOPY COpMYIHUPOBATh LieJIb UCCIIEIOBaHUA, @ HMEHHO: H3y4YHTh
KJIETOYHbIE MEXaHU3Mbl HEHPOIUIACTUYHOCTH B IIEPBUYHOM CEHCOPHOH KOpe
TOJIOBHOTO Mo3ra MbIIH. [ 1aBHas ek ObLTa MONBITATECS ONPENETUTh POJib
rOMOCHHANTHYECKOH M TreTepoCHHANTH4YecKoW (Ha Hell B pabore craenad
OCHOBHOM aKLEHT) IUIACTUYHOCTH B 3TUX MEXaHU3MaX.

Hay4yHasi HOBH3HA NOJIy4YeHHBIX pe3y/bTaTOB
Jnsi 1OCTHXKEHHUsl LeNH aBTOp MPOBOAMJI BHE- M BHYTPHKIETOYHYIO

PEerucTpalyio 3pUTENbHBIX OTBETOB HEHPOHOB NIEPBUYHOM 3PUTEIBHOMN KODEI in
Vivo B OTBET Ha 3pUTENIbHYIO CTUMYJISLIHIO B COYETAHUH C ONITON€HETHYECKOH H
BHYTPHUKJIETOYHOH TeTaHM3auMer (cTuMynsuued) HeHpoHoB. JlocTaTo4yHO
HUHTPHUTYIOIlee U HEeCTaHAApTHOE M3II0KEHHE pe3yJIbTaTOB (PHHAIHU3HPYETCs
MCIIOJIB30BAaHUEM AaBTOPOM MaTeMaTH4YeCKOH MoJend Uil OOBSICHEHHS
U3MEHEeHHS TUPEKIMOHAIBHON CEIEKTUBHOCTH HEHPOHOB M BO3MOXHOH pOJIH
reTepoOCHHaNTHYECKON IJJACTUYHOCTH B 3THX MpOIECCaXx.



2

Taxoii HabOp 3KCNEpUMEHTABHBIX METOIOB M IOIXOAOB U B LEJIOM
IPaMOTHBIM aHAK3 IOJYyYEHHBIX IPU HMX MCIOIB30BAHUU PE3yJbTATOB —
ABJIAETCS O€3yCIOBHBIM JOCTOMHCTBOM JaHHOM paboTHI.

- I'maBHBIMH M HOBBIMH pe3ybTaTaMU paObOThI ABJIAIOTCS:

1. CenexTuBHas onTOreHeTH4YecKas HECOYETAHHAS TETAHHM3AlMs HEHPOHOB
MEePBUYHOM 3PUTEILHON KOPBI MBIILIEH BBI3bIBAET JOJITOBPEMEHHBIE (IIALIHECS
JECATKHA MUHYT) U3MEHEHHUs] OPHEHTALIMOHHOM HaCTPONKH, TUPEKIIHOHAIBHOMN
CEeJICKTHBHOCTH U LIMPHUHEI 3DHTENIBHBIX PELIENITUBHBIX MOJIEH STHX HEHPOHOB.
2. BHyTpHKIeTOYHas HeCOYeTaHHas TEeTAaHW3alWs HEHPOHOB IEPBHYHOM
3pUTENIBHOM KOpBI MBIIIEH obecrneyuBaeT IJOJNTOBPEMEHHBIE HW3MEHEHHs
JUPEKIHUOHAIIBHOH CEJIEKTMBHOCTH HEHPOHOB M IUMPHHBI 3PUTENBHBIX
PELIENTUBHBIX NIOJIEN Y MBILIEH in vivo.

3. Ilo pe3yneraTaM MaTeMaTH4YeCKOrO0 MOJEIHMPOBAaHMS JUPEKI[MOHATLHOMN
CEJICKTUBHOCTH 3pUTEIBHBIX HEHPOHOB IMpPEJIOKEH MEXaHHW3M BIMSIHHUS
ONTOr€HETUYECKOM M  BHYTPHUKIETOYHOH TEeTaHM3aMH C  y4acTHEM
FeTepPOCHHANTHYECKOH TIACTUYHOCTH, HAa CHHANTHYECKHE TOKH HEMPOHOB,
06ecneunBaroIie HX 3PUTENBHBIN OTBET.

OTH pe3ynbTaThl 00 M3MEHEHUSX XapaKTEPUCTHK PELENTHBHBIX MOJNei
LHEeHTPAJIbHBIX HEHPOHOB 0€3yCIOBHO YIIIyONSIOT NMOHMMAaHHE MEXaHH3MOB
00pabOTKK 3pHUTENbHOH HHGOPMAIMH W, KOHKPETHEE — BO3MOXHOH PpONH
reTepOCHHANTHYECKOM IIACTHYHOCTH B 3TUX MexaHu3Max. [Ipu atom B paGote
SBHO HE XBaTaeT XOTh OJHOH TMOMBITKM MCCIIEOBaTh MOJIEKYJISPHEIE
MEXaHU3MBl TaKOW IUIACTUYHOCTH, NPHYEM O HEKOTOPBIX M3 HHX aBTOp
YIIOMHHAeT B 0030pe JIUTepaTyphl.

Crenenn 10CcTOBEPHOCTH H 000CHOBAHHOCTH HAYYHBIX M0JI0KEHHIH

H BbIBOJIOB JHCCEPTALHH

B nanHO¥ nuccepTanMoHHON paboTe mocTaBieHHbIe 3a1a4M (BCETO UX
5) 4eTko cOpMyIHPOBaHBI W HaNpaBjeHbl Ul JOCTHXKEHHS IOCTaBICHHOMH
LeJI TUCCEPTALMHU - U3Y4YHTh POJib XeOOOBCKUX U HEXeO0OBCKHX MEXaHH3MOB
B [JIACTUYHOCTH CEHCOPHBIX OTBETOB HEHPOHOB NNEPBUYHON 3PUTENIEHOM KOPBHI.
Pe3ynbraTel  OKCIIEpHMEHTOB  HM3JI0XKEHBI JIOTHYHO, C  OMNpeAe]eHHOH
KyJIbMHHAIIMEH, KacCaroIeHCs pa3HOHAIPABICHHBIX BIUSHHUM pPa3HBIX THIIOB
TEeTAaHHW3allMA Ha XapakTep H3MEHEHHH IUPEeKUHOHAJIbHOM CEJIeKTHBHOCTH
HEHPOHOB W  MNpPOBEPKM INPUYHUHBI TaKOi  pa3sHOHAINPABJIEHHOCTH.
JIOCTOBEPHOCTH MOYYEHHBIX Pe3yJIbTATOB HE BHI3BIBAET COMHEHHIA, TaK KaK B
paboTe, BO-TIePBBIX, HCIOIB30BAHBI COYETAHHUS PA3HOOOPA3HBIX U aJeKBaTHBIX
METOJIOB /IS pELI€HHs IOCTAaBJIEHHBIX 3aj4a4 (C MOAPOOHBIM OOBICHEHHEM
METOAMYECKHUX HIOAHCOB IO XOAY M3JIOKEHHUS pe3ysbTaToB). Bo-BTOpBIX, B



IeJIOM I'PaMOTHO TPUMEHEHBI COBPEMEHHBIE METOJbl aHalk3a IMOJIYYEHHBIX
OaHHBIX M WX CTaTHCTU4YeCKOH o00paboTku. B-TpeTbHX, coOIepXKHUTCA
JOCTaTO4YHO OojbIIOH 00BEM OKCIIEPUMEHTAJBHBIX [JaHHBIX BO BCEX
MIPOBEJIEHHBIX CEPUAX IKCIIEPUMEHTOB, UYTO I103BOJIAET KOPPEKTHO OLIEHHBATh
CTATHCTUYECKYIO 3HAYUMOCTE BBISIBIIEHHBIX U3MEHEHHM.

[Tono)xeHusi, BEBIHOCUMbIE Ha 3alllUTy, M BBIBOJABI JHCCEPTALMOHHOIO
HCCIIEOBAHUS OTPaXKAIOT OCHOBHBIE pe3yJbTaThl pabOThI U COOTBETCTBYIOT
[IOCTaBJIEHHOM LIEJIH U 3aJaYaM.

TeoperHuyeckas M NpaKTHYeCKas 3HAYHMOCTb HCCJIeIOBAHHS

Teopetnueckas 3HauuMocTh auccepranuu M.B. CmupHOBa COCTOMT B
pacIIUpeHus TOHUMaHHSA MEXaHH3MOB 00pabOTKHU 3pUTENBbHOM HHPOPMALIUH U
(hOpMHUPOBaHUH NPEACTABIEHUA O POJIH IeTEPOCHHANTHYECKOH IIIaCTHYHOCTH
B paboTe HEHPOHHBIX CETeH in vivo.

Kpome Toro, pe3ynbrarsl pabotsl M.B. CMHUpHOBa HECYT ONIpeIC/IEHHYIO
MPaKTHYECKYIO 3HAUUMOCTh U MOTYT OBITh HCIIOJIB30BaHbI JJI1 MOJEIUPOBaHHUS
POJIM TIEPBUYHOM 3PUTENBHON KOpBI B NMEPLENTHBHOM OOYyYEHHH U CO3JaHHH
HCKYCCTBEHHOIO MHTEIIJIEKTA C YUYETOM aHaJIW3a 3pUTENbHONH HHPOpMAIHH.

Ouenka coaep:kaHusi H 0(popMiIeHHS THCCEPTALHOHHOH pPaboThI

Crpykrypa nucceprauuu CmupHoBa W.B. — tpaguuuonna. OmHa
JOCTaTOYHA KOMIIakTHasis — 116 cTpaHWl, W COAEPXKUT BBeAeHHE, 0030p
JTUTEPATyphl, ONKUCAHUE MATEPUAIOB U METOIOB HCCIENOBaHMS, PE3yJIbTAThI
UCCIIeJOBaHM, 00CYXIeHHe pe3yJIbTaTOB, 3aKIIOYEHHE, CIIUCOK COKpAICHUH,
BBIBOJIbI, CIIMCOK JIMTEPATyphl M CIHCOK ITyOJMKalUii aBTopa IO TeMe
mucceprani. CHOHCOK JUTEpaTypbl COAEPXKUT 183  HCKIIOYHUTEIBHO
aHTJIOA3BIYHBIX UCTOYHHKA. PaboTa BKiIO9aeT 23 pucyHKa.

Bo BBexeHum cozepxarcsi HeoOXOAMMBIE pa3fesbl, [O3BOJISIOLIKE
00OCHOBaTh AaKTyaJIbHOCTh MCCII€[JOBaHMs, IIOCTAHOBKY LE€JM M 3ajady,
OIKCHIBAIOIIHE HOBU3HY MOJy4eHHBIX pe3yJIbTaTOB, TEOPETHYECKOE U HAYYHO-
NpaKTHYECKOoe 3HaYyeHHe paboThI.

O0630p JauTepaTypbl mNpeicTaBleH Ha 29 CcTpaHHLAX M COCTOHMT
NPEeUMYLIECTBEHHO W3 JBYX OOJBLIMX pa3felioB — pOJb CHHANTHYECKOM
IUIACTUYHOCTH B TNEpLUeNTHBHOM OOy4eHHMM M TeTepOCHHAITHYecKas
mIacTHYHOCTh. PUHANU3UPYET 0030p IUTEpaTypbl MAJIEHBKUH TPETHUH pa3zell
— MaTeMaTHYecKHe MoJelu Ouonoruvyeckux HedpoHoB. Hammcan o0630p
KpaTkKo, HO conuaHo. [Toxanyii, He xBaTaeT B 0030pe JTUTEPATYPhl H3JI0KEHHUS
COBpPEMEHHBIX MpeACTaBlIeHUi 00 opraHu3alyy IIepBUYHON 3pUTEIBHON KOpe
MBIIIM — THIBI HEMPOHOB B CJIOSX KOpBI, Xapakrep (GOpMHpOBaHHS HX
peLenTUBHEIX mNoJieil. TeM He MeHee, B paMKax 0030pa JUTepaTypsl aBTOPY



4

yOal0Ch HW3JIOKUTh COCTOSHME H3y4daeMod mpobiaemMel MU 0OOCHOBAThH
Heo0XOIMMOCTb CBOEro UCCIIeI0BaHHUS.

B paznene Martepuajbl H MeTOABI JOCTaTOYHO MOAPOOHO H3JI0XKEHBI
OCHOBHBIE METOIHYECKHe NpHUEMbl — pa3HOOOpa3Hble MaTTEPHB! 3PHTENIBHOM
CTUMYJISILIMM, ONTOTEHETHKAa, JJIeKTPO(U3HOJIOTHS, MOP(OIOrudyecKue
MCCIIeJOBaHMS - UCTIOJIb30BaHHbIE aBTOPOM B 3KCIlepuMeHTax. Mcronbs3oBanue
Takod  Ooraroid  MaJIUTPbl  METOAMYECKHX  IOAXOAOB, Hapsaay C
reHHOMOIU(UIIUPOBAaHHBIMA JKMBOTHBIMH, 0e3ycliOBHO, MNOTpeboBalo OT
aBTOpa 3HAYUTEIBHON H3OLUPEHHOCTH, HO IIO3BOJIAJIO IIOJyYHUTH HOBEIE,
NPUOPUTETHBIE JaHHEIE.

['naBa Pe3yabTaThbl HCCJIe10BAHHA, rae OITUCBIBAIOTCS
IKCIEPUMEHTAJIbHbIE pelIeHHs ITOCTaBIeHHBIX B paboTe 3anay, HaYMHaeTcs ¢
aHaju3a BIIMSHUS COYETAaHHOW 3PUTENIbHOM U ONTOr€HETHYECKOW CTUMYJIALIMH
Ha OpUEeHTAlMOHHbIe HACTPOUKU HEHPOHOB 3pUTEIBHOM KOPhI. AHAIN3 JaHHBIX
MO3BOJIMJI CAENaTh BBIBOA 00 HHAYKUMH JOJNrOBPEMEHHBIX W3MEHEHHH
napaMeTpoB OPUEHTALlMOHHOW HACTPOMKHM IIPH TaKOM BO3JEHCTBHH. ABTOp
YIOMHHAET TYT O BO3MOXXHOM yYYaCTHH NeTepOCHHAIITUYECKOH MIaCTUYHOCTU
B Pa3BUTHHU Takoro 3¢ dexra, 1 00bICHAET, KAKUM 00pa3oM OHa MorJa Obl TYyT
paboTaTh, YYUTHIBasE COYETAHHOCTh CTUMYJISILIUH.

Bo BrOopoM pasnene pe3ynpTaToB pabOTBl aBTOpP IOKa3bIBaeT, YTO
HECOYeTaHHas CO 3PHUTENIbHOM CTHUMYJIALIMEH ONTOreHeTH4eCcKass TeTaHWU3aLHs
BBI3bIBAET M3MEHEHHWE OPHUEHTAI[MOHHBIX HACTPOEK y ITPOCTBIX M CIOXKHBIX
KJIETOK B CTOPOHY YMEHBIIEHHS CeJeKTHMBHOCTH. JTa 4YacTh paboThl
NpeICTaBIsIeT TO, IPUHLIMITHAIEHO HOBOE, YTO OBLIO CAENTaHO, U TO, pagH Yero
Obl1a mpojenaHa Gosbuias 3neKkTpodusuonoruyeckas padbora. Obpaiaer Ha
ce0s1 BHMMaHHE MOAPOOHOE OMUCAHHE MAHUIYJSIUMA C  JaHHBIMH
(Hopmanu3auus), obserdaromiee [OHMMaHUe TOro, 4YTO, COOCTBEHHO,
NPOUCXOAUT C OpPHUEHTALMOHHBIMH HACTPOMKaMH, XOTA JEMOHCTpalus B
KaKkoM-TH00 BHIE (OKUBBIX» NAaHHBIX MO KaXIOW M3 KIETOK B BBIOOpKaXx,
6e3yciI0BHO, YKpacuio Ol paboTy, 6;1aro KjaeTok B BBIOOpKax He MHOTO.

B Tperpeli wacTH paboOTBl aBTOpP MCIOJB30BaJl HECOYETAHHYIO
BHYTPUKJIETOYHYIO TETaHU3ALMIO JJIsi MOAYJIHUPOBAHHS 3PUTEIBHOTO OTBETa
HEeHpOHOB 2/3 clios 3pUTeIbHOM KOPBI. TYT aBTOP MOJTYyYHJ IPOTHBOMOJIOXKHbIH
3¢ (}eKT 10 CpaBHEHUIO C ONTONeHETUYECKON TeTaHU3alMel HEHPOHOB 5 cllosl —
yBeIHYeHHE UHJECKCA TUPEKLIMOHAIBHOMN CEJIEKTUBHOCTH.

Takass WHTpHUryomas KOHTPOBEPCHs pe3yJbTaTOB IIpU  pa3HBIX
NPOTOKONaX  CTUMYJSLMU  MOTpeboBajla OT  aBTOpa  IIOCTAHOBKH
JOMOJIHUTEJIBHBIX SKCIEPHUMEHTOB C HCIIOJIB30BaHHUEM JIBHIXKYIIUXCH I10JI0OC B
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BH/IE 3PUTEIHLHOrO CTUMYJIA M ONTOreHETHYeCKOH TeTaHusauuu. TyT rIaBHBIH
pesy/bTaT — yMEHbIIEHHEe HHIEKCa NMPEKIMOHAJIBHON CeJICKTUBHOCTH H
yBeNMYEHHME  LIMPWHBI  pELeNTHBHBIX  IOJEeH  HEHpOHOB  mocie
ONTOreHETHYECKON TETaHW3aldd, W aBTOpP CBS3BIBAET 3TO C pPa3BUTHEM
reTepOCHHANTHYECKOH MIaCTHYHOCTH.

B nocnenHeli riaBe pe3yNbTaTOB AaBTOP MPEINPHHSI  IOMBITKY
MaTeMaTHYECKOr0 MOJETHPOBaHUs BIMSHUS pa3HBIX THIIOB TETAHWU3ALMU HA
JMPEKIMOHAIBHYIO CEJIEKTHBHOCTh HEHPOHOB M JOOHJICA Ha KaueCTBEHHOM
YPOBHE BOCCO3[aHHMsl XapaKTepHBIX W3MEeHeHUH 3Toro mapamerpa. OTaenbHO
XOUeTCcs OTMETUTh YIIOMHHAHHE aBTOPOM BCEX JOIMYINEHHH, CAENaHHbIX NPH
paboTe C MaTeMaTHYeCKOM MOZEIbIO, W € OrpaHWYeHHs, OOBACHSIOLINE
OT/IMYME PE3yNbTAaTOB pabOThl MOAENM OT IKCIIEPUMEHTANBHBIX JAHHBIX UL
KUHETHKH 3PHUTENIBHBIX OTBETOB.

OueHp Xxopowio, 4to B pabore mnpucyTcTByeT rnaBa «QO0cyxiaenue
pe3yJbTaToB». ABTOp cTapajcs JelaTh 3TO M IO XOAy H3JIOXKCHHUS
pe3yJbTaToOB MCCIENOBAaHMS. AKKypaTHO, MO IJlaBaM pe3yJbTaToB, Ha 11
CTpaHHMI@ax 00CYXIEHHS aBTOP CTAPAETCS OCMBICIIUTH BO3MOXHbBIE MEXaHU3MBI
HabmIoaeMpIX SBJIEHHH HIM MOMYEPKHYTh TO HOBOE 3HAHHME O XapaKTepe
MJIaCTHYECKHUX MIEPECTPOEK, paJu KOToporo Oblia cienana pabora, py 3TOM He
YBIIEKAsCh CIIEKYTHPOBaHHEM.

B paGore uMeeTcss KOpoTKoe 3akjw4yeHHe. B HeM IOIBITOXEHBI
IOJIy4E€HHbIE PE3yJIBTaThl, U IPUBOAMTCS COMOCTABIEHHE MOyYSHHBIX JaHHBIX
C MMEIOIIMMHUCS TaHHBIMH JIUTEPATYPEI.

BriBoabl paboThl (Bcero ux 7) SICHO M KOPPEKTHO OTpaXKaloT Hauboiiee
3HaYMMble M HOBble (aKThl, TONTY4YEHHBIE B XOIE€ MPOBEACHHBIX
IKCTIIEpUMEHTOB.

BBIBOB! B IIEJIOM MOKHO CUHMTATh KOPPEKTHBIMH. EnHCTBEHHOE — 5 OBI
oOBeIMHHI  OBa  BBIBOJA, KACAlOIIMXCA  MCIOJIB30BaHHS  MOJICIH
JMPEKIMOHATBHON CEJIEKTHBHOCTH, B OJIMH U cZienal Obl ero 6oiee YeTKHM.

ITo Teme muccepranuoHHoi pa6orsl N.B. CMHPHOBBIM OIyOIMKOBaHO 7
neyaTHeIX pab6or. OCHOBHblE pe3ylbTaTbl HCCIEJIOBaHHsA, BBIBOABI H
T0JI0’KEHHUS TOAPOGHO OTPAXKEHEI B 2 CTAThSX, BXOAAIINX B 6a3bl JaHHBIX WOS
U Scopus.

ABTopedepaT MOJHOCTBIO OTpaXkaeT COAEPKaHHE AUCCEPTALMOHHOU
paboThl, B HEM H3JIOXKEHB! aKTyalbHOCTh MCCIEJOBaHMs, LeNb W 3a/1ayy,
HayyHas HOBM3HA W TEOpETHYeCKas W IMpaKTHYecKas 3HAYMMOCTb PaboTEL,
TIOJIOYKEHUs, BBIHOCUMEBIE Ha 3aIlMTY, pe3yJIbTaThl paboThl U UX 00CYXKIEHHE.



Takast paboTa He MorJa He BBI3BaTh 0OJBIIOE KOIMYECTBO BOMPOCOB, 1TO
ecTh Xopoio. S npeanoyTy 3afaTh HEKOTOPHIE U3 HUX:
1. IToueMy BO BpeMsi COYETAHHON CTUMYJISLMH N0J1a4a CHHEro CBeTa ObLa
JUTATEIGHON HermpephIBHOM (Cy /s O PUCYHKY 6B — B TeueHue CeKyHJIbI), a
He JUCKPETHOM, KaK B CJIy4ae ONTOreHETHYECKOH teranu3anuu? Uro B
JAHHOM CJTy4ae XOTeH IPOAEMOHCTPUPOBATE?
MosxHo 6oiee TogpoGHO 06BACHUTH (IIOCTIEKYTHPOBATS), KaK
reTepoCHHANTHYECKas TIAaCTHYHOCTh 00YCIIaBIMBACT U3MEHEHHE
OpPUEHTAIMOHHBIX HACTPOEK MPH COYETAHHOH CTUMYJISLUH HeHpOHOB?
3. 3ayeM NpH ONTOreHETUYECKOH TeTaHU3alHK B Ka4€CTBE CTUMYJIa OBLIH

W

BBIOpAHBI PEILETKH BMECTO MOJIOC?

4. ABTop Ha cTpanHuie 60 MUIeT «Hanboee YaCTbIM H3MEHEHHEM OBLIO TO,
4TO caMblii CHJIBHBIH OTBET MOCJIE TeTAHHU3ALWK BBI3BIBANICA CTUMYJIAMH TOH
’K€ OPUEHTALIUH, HO JIBUXKYIIMMHKCS B IPOTHBOIIOIOKHOM (paHee HyJIEBOM)
HanpasJieHuH (pucyHok 11B)», a nanee Ha cnenyroueit crpanuie « OTBETHI
Ha HyJIeBOE HaNpaBlieHKe ABIKeHHs (pelieTka ONTHMAIbHON OpPHEHTaLNH,
HO JIBWKEHHWE B HAIPABJIEHUH, IPOTHBOMOIOKHOM ONTUMAJILHOMY )
CYILECTBEHHO He WU3MEHMIMCh B 00EUX rpynmax» - OOBACHHUTE,

- TIOXKaIyicTa, 3T0 NPOTHBOpPEYHeE.

5. OBOCHyiiTe UCTIONB30BaHKe IPH BHY TPUKIIETOYHOH TETaHN3ALMH HEUPOHOB
2/3 cnos. IIpu onTOreHeTH4ECKOM CTUMYJISLIMA M TeTaHU3alluH Opanu
HeiipoHsl 5 cosi. Bo3MOXHO JId IPOBOJUTE CPABHEHHE aHHBIX,
TONyY€HHBIX Ha Pa3HBIX TUIAaX HEHPOHOB B Pa3HBIX CIOAX 3pUTEBHON
KOpBI (¥ MPH HCIIONB30BaHAM Pa3HBIX KCIICPUMEHTAIBHBIX IPOTOKOJIOB)?

6. Kakue mpoLecchl XapakTepu3yIoT BpeMsl HapacTaHus U BpeMs crnajia
TIOMIOPOrOBOTO 3PUTENILHOIO OTBETA B SKCIIEPUMEHTAX € BHYTPHKJIETOYHOM
TeTaHU3aLHen?

7. Kakue KIeTKH — MPOCThIE WM CI0XHBIE - pACCMaTPHBAIOTCS IIPH
MOJIETMPOBAHHUH U TOYEMY?

Bompochkl He yMalslOT B LENOM O4YeHb IIO3UTHBHOrO MHEHMA O
Mpe/ICTABISEMOH K 3alllUTe TUCCEPTALUOHHOH pabore.

Jluccepraimonnas pa6ora Cwmupaosa HW.B. “Pomp  romo-  #
reTepOCHHANTHYECKOH UIACTHYHOCTH B MOJM(HKAIMH CEHCOPHEIX OTBETOB
HeWpPOHOB MEPBHYHOM 3PUTENBHOH KODBI MBIIIK”, SBJISETCS 3aKOHYEHHOM
HAY4YHO-KBATU(UKALMOHHOK  paboToi. PaboTa  COAEPXHMT  pCLICHHE
aKTyanbHOM HAayYHOM 3aayd M HMeeT CYIIECTBEHHOC 3HAYeHHe Ui
(GH3HONOTHH HEPBHON CHCTEMBI.



3AKJIIOYEHHE

JuccepranmonHas pabora CmupHoBa M.B. MOJIHOCTBEIO COOTBETCTBYET
tpeGoBanusam mm.9, 10 u 14 “Ilonoxenus o mopsake MPUCYXKIEHHUS y4EHBIX
cTeneHeil”, yTBepXIeHHOro mocraHoBieHueM IlpaButenscTBa Poccuiickoi
®enepaimu ot 24 centsiops 2013 r. Ne42 (c mamenenusmu ot 21.04.2016
Ne336 ¢ monpaskamu ot 01.10.2018r. Ne1169) u orseyaer TpeboBanusm BAK
npy MuHo6pHayku PO, npenbsBiasieMbIM K KaHIUAATCKMM JUCCEPTALUAM, a ee
aBrop, CmupHoB W.B., 3acimyxuBaeT MpPHCYXIECHHS YYEHOM CTENeHH
KaHIuAaTa OMOJOrMYECKHX HAyK IO CreluanbHOCTH 1.5.5 — “@usnonorus
ye/l0BeKa M )KMBOTHBIX (OHOJIOrHYecKre HayKH).

OdurmanbHbIi ONIIOHEHT:

JlokTOp OHOJIOrHYEeCKUX HAyK

10 crielMaJbHOCTH 1.5.5. dhu3HoIOorus Yenoseka v >XMBOTHBIX,

Benmyuuit Hay4HbIN COTPYAHHUK

kadenpsl GU3HOIOTHH YeIOBEKa M )KMBOTHBIX OHONIOrHYECKOro (akyabTeTa
desepalbHOrO  rOCYIapCTBEHHOro  OIOUKETHOro  0Opa3oBaTeNbHOrO
yYpEeXIEeHUs BbICIIero oOpa3zoBaHust «MOCKOBCKMM TIOCYIapCTBEHHBIN

Gy

I"aiinykoB Anekcanap EBrenseBuY

yHuBepcuteT uM. M.B. JlomoHOCOBa»

Anpec: 119234, Mocksa, JlenuHckue ropsl, a. 1, ctp. 12,

MI'Y umenu M.B. JlomoHOCOBa,

OHOJIOrH4ecKuil paKyIbTeT.

Ten.: +7(916)3274863, Anpec 3neKTpoHHO# mouTh!l: gaydukovae@my.msu.ru
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