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XYPHAJI BbICIUEI HEPBHOM JEATEJbHOCTHU
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OHU3HOJIOTHS ITOBEJEHHUS XHBOTHAIX
YIOK612.821.64612.822.34+612.825 .
© 1995r. TOPKHHA.T., LIEBYEHKO /4. I.

PA3JIMYHU A B AKTUBHOCTU HEWUPOHOB JTUMBUYECKOI KOPbI
KPOJIMKOB ITPHU PA3HBIX CTPATETUIX OBYYEHUS *

Y KpO/IHKOB, 00yYeHHbIX MHLe 06K BATEIbHOMY MOBEAEHHIO 10 ABYM DA3HBIM CTPATErHIM,
KOTOpbi€ Pa3/M4a1nCh MOC/Ie0BATEILHOCTIO 3TANOB O0YYEHHS, PErMCTPHUPOBAIN HEMPOHBI

AUMOHYECKON KOpbl, @ TaAKXe BPCMCHHI:/IC XapaKTEPHCTHKH MOBEJEHUYECKMX UMKIOB. [TokasaHo,
4YTO B Hecneumbnuecxoﬁ dKTHBHOCTH HeﬁpOHOB, CNIeMaTM3UPOBAHHB X OTHOCHTE/IBHO OJIHOTO M3
TEX INOBENEHYECKHX aKTOB, KOTOPbIM XHBOTHOE 06y‘laIIOCb HEINOCPEACTBEHHO B 3KCIIEPUMEH-
Ta/IbHOH KJIETKE, MOTYT BO3HMKAaTb AOMOJIHUTE/IbHbBIE aKTHBAlLMH. B 3aBHCAMOCTH OT CTpaTEeruu
06yqe}mg TdKHE AKTHBALIMH MNOSB/ISUIHCH IPH Pa3/IHYHBIX THNAX TMOBENEHHS XHMBOTHOTO, M3Me-
HYTHCb TakXxe BpCMeHHb/le XapakKTEPHCTHKH TOBEIEHYECKHUX LIHKJIOB. [lenaercs: BbIBOA 00

AKTHBHDYIOLIEM BJIMSHMH IPEeALIECTBYIOLIEr0 ONbiTa HA CbOpMprTO[HHﬁCS HENOCpEACTBEHHO 3a
HHUM TOBEJEHYECKHH OIbIT.

B nocsieanue rofel B HeHPOH3HONOTHYECKHX IKCTIEPUMEHTAX KAK Ha XMBOTHbBIX, TaK U
Ha uesnoBeke ObUTM OOHADYXEHbI HEPBHBIE KJIETKH, AKTHBHOCTD KOTOPBIX BIIOJIHE
coorseTcTByeT npeacrasaenuio FO. Konopeky [6} o rHocTiueckux HeifpoHax, T. e. HEHpOoHax,
CBSI3aHHBIX C XpPAHEHMEM M HCTIO/Ib30BAHUEM 371EMEHTOB XH3HEHHOIO OMbiTa. B uacTHOCTH,
E. T. Posuic ¢ coaropamu (13, 16] mpoaemMoHCTpHpoBaiu Heitposs! 06e3bsH, crieLuduuecky
AKTHBMPOBABIIMECS TOJBKO Ha C/laWibl ONpeNeJeHHbIX JUIl M, 6oJee Toro, Ha MU0
OMNpeae/IEHHOrO YeJI0BeKa C pa3HbIX YIVIOB 3pEHHMS U C pa3HOro paccTosHus. I'. XeiT c coapT.
(14, 15] obHapyXwin y uesoBEKa HeHpOHBI, crietMHYecKH aKTHBHPYIOLIMECS Ha
ornpeeneHHbie c10Ba. HedpoHsl, crneuuduyeckn aKTHBHPOBABIUMECS TPH BbIIOIHEHHH
OMnpe/1e/Ie HHbIX MOBEJEHYECKHX aKTOB, ObLIH OIMCAHBI B 3KCTIEPHMEHTA X MHOIHX aBTOPOB [8,
17, 18]. Ha Haw B3risia, aKTHBALMS HEHPOHOB TOMbKO IIPH [10Ka3€e KOHKDPETHOIo JIMLa,
MpOrOBApHBAHMS M  MPOCJIYLUMBAHAS KOHKDETHOTO CJIOBA HMJIM IPH  BBINOJHEHHUH
ONPENE/IEHHOTO TIOBEEHYECKOIO dKTa CBY3aHAa C MX CHeUHaIu3aliiedl OTHOCHTENbHO
9/1IEMEHTOB XM3HEHHONO OMbITA M OTpPaXaeT HCIIOJb30BAHHE HTUX 5JEMEHTOB B
Onpe/e/IeHHOM roBeeHnH (7, 4].

AKTHBHOCTb BCEX THIIOB TpPHBENEHHbIX Bbillle CrELUHATH3UPOBAHHbBIX HEHPOHOB
HE3aBMCHMO OT pa3/IMuMs MOBEACHUECKHX CHTYAlMH MOXET XapaKTepH30BaThCs OBMMH
4€pPTaMHM, M3 KOTOPBIX ONpeie/ISIOlEe! IBJASETCS HaJIMUME SPKO BbIPAXKEHHON aKTHUBALMH
HEHPOHA TPH HMCINOJIb30BAHMH B TOBEJEHMH CreUUdHYEcKOr0 18 JAHHOTO HeHpoHa
KOHKPETHOro  onbita (cmemmcuueckas akTuBauus). Ilo uacroTte MMITYIbCALIHH
crieuMrUeckas akTHBAlLMS B HECKOJBKO pa3 NPEBOCXOAMT AKTHBHOCTb B OCTAIbHOM
nosejeHuH (Hecrieunduyeckas akTUBHOCTD). [locenHsis B CBOK OUEDEADb pacrpenesiseTcs
He MOHOTOHHO, T. €. B HEH BbIAB/ISIOTCS AOTO/THATE IbHbIE AKTHBA LMK HJTH TOPMO3HbIE naya3bl
MpW HCMO/Jb30BAHUM JDYTHX 37IEMEHTOB OIBITA, UTO BHAMMO CBS3aHO C CYyLIECTBOBAHHEM
Orpe1e/1eHHbIX OTHOILIEHHH MEXIY 3/IEMEHTAMH XH3HEHHOTO OMbITa.

B cBg3# ¢ nosryueHHbIMH HAMU paHee pe3y/IbTaTaMH 06 OTpaXeHHH B HecreLMduueckom
AKTHBHOCTH HEHPOHOB HCTOPHH O0yYeHHs XHMBOTHOTO [4, 5] Mbl MONBITATHCH BBISBUTD, KaK
B/IMAIOT pas/TuuHble cTpaTerny ofyuenns Ha OpMHPOBAHME NMATTEPHA HecreLMpHUECKOi
AKTHBHOCTH ClleLIMa/IM3HPOBAHHBIX HEMPOHOB.

* Pabota noanepxkana Poccuiickum poHIOM (PYyHAAMEHTANbHBIX HCC/eI0BAHMMA (npoekt N¢ 93—06—
10787).
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Pnc. |. TaTTepHbl aKTHBHOCTH HEADOHOB, AEMOHCTPHPYIOLIHE BMsHHE (dakTOpa obuiHocTH uenun. Beepxy
€AeBa — cXeMa OKCrepHMeHTanbHOW kieTkd, I1 — menanu, K — KOPMYWKH; CTPE/IKH — MEPEABHXCHHS
KNBOTHOIO NPH OCYUIECTBJEHHH MHILEA00NBATEIbHHX UHKIO0B, UM(PH — BbiJe/eHHbHE 3TaNb MOBEIEHHUS.
A — ycpelHeHHas AaKTHBHOCTb HEHPOHA, CMeLHaH3HPOBAHHONO OTHOCHTE/IbHO MOAXOAA M HAXATHA Ha
A€BYIO nejasb, 5 — OTHOCHTE/IbHO MOAXOAa M 3axBaTa MMHIUH H3 npaBoft M B — H3 /1€BOA KOPMYLIKH.
Sncch M HA TOCTEQYIOMMX DPHCYHKax: MO OcH abCLHCC — HOMepa 3TaroB MOBEAEHHS (moBegeHYECKHX
AXTOB), N0 OCH ODAMHAT — HODMHPOBaHHAS MO YACTOTE HMIY/NbCAUMH B CreUM(DHYECKOM aKTe CPeIHdd
WACTOTA AKTHBHOCTH

METOAHUKA

Kpo/inkos  (rosioBo3pesible  WMHIIWUIBL  Maccod — 0kojao 3 Kr) o0yuasu
nH1e100bIBATEIBHOMY HHCTPYMEHTAJIbHOMY [TOBEJEHHIO B KJIETKE C ABYMS KOPMYLUKAMH H
AByMs nedansmu no yraam (puc. 1). 18 noayyeH!s MUK W3 KOPMYUIKH KPOIHK 10/1KEH
6bi1 HAXMMATb HA Mefalb B COCEAHEM C HEH Yy O9KCMEPUMEHTA/bHOM KJETKH.
PheKTUBHOCTb HAXATHS Melali MEHSUIACh KCIIEPHMEHTATOPOM Yepes 10—20 nobexex
KpO/IMKa BJOJIb K&XION CTEHKH KJIETKH OT MeJaii K KOPDMYIIKE 1 o6paTHo. [1pu ofyueHmH
XHBOTHbBIX MCIIO/Ib30BAJIN [BE Pa3/IMuHBIE CTpaTernd. B cooTBeTcTBMM cO cTpaTerveht |
kponukoB No 1 u 2 cHayana obyyasu MOMyyaTh NHULLY M3 MPaBOM KOPMYLUKH, 3aTeM —
HAXMMATh Ha MPaBYIO MeAasb /15 MOSBJIEHNs MULIHM B KOpMyLIKe. [lanee Ty xe npoueaypy
MOBTOPS/IM HA JIEBOM CTOPOHE IKCTIEPUMEHTATBHON KJIETKH, T. . 00yuasi 10CTaBaTh MULLY
H3 /1IEBOM KOPMYLIKH, TOTOM — HaXMMaTb Ha JIEBYIO MeAasb A4 MOSBACHHS THLLH B
xopMmyiuke. Takum o6pa3oM, KpoauK 00yuasics CHauaia LUMKJIMUYECKOMY MOBEAEHHUIO BAO. b
MpaBoi CTOPOH bl KJIETKH, 3aTeM — BA10/1b JIEBOH. B COOTBETCTBHH CO crpaterueit 11 obyuerue
kposivka NO 3 pOM3BOAKIIM B APYTOH NOC/IEA0BATE/IbHOCTH: CHa4a1a ero obyuany 10cTaBaTh
MMILLY MX J€BOM KOPMYLIKH, 3aTeM — M3 mpaBoi. CefylOlMM 3Tanom 6bL10 00yueHue
HAXATHIO TPABOM MealH, 3aTeM — J1eBOH. [Ipyryto rpynmny Kpo/a1kos obyuanu no tem
Xe CTpaTerusM, HO HauMHain ofyueHne MIPOTUBOTMONIOKHOK ~ CTOPOHbI
3KCriepuMeHTanbHOM kiaeTkH. Tak, kposukoB Ne 5 u 6 obyuanu no crpaTteruu I,
HAaYHHas C JIeBOH KOPMYIIKH, a KposiukoB Ne 7 u 8 — no ctparernu I, HO HaunHam C
npaBoit KopmMywKn. Takum 06pa3oM, B IKCIIEPUMEHTAX UCTOIb30BAHO CEMb XHBOTHbBIX,
06yueHHbIX NUieA06bIBATEIbHOMY [OBEAEHHIO IO ABYM CTpaTernsamM: KopMyuka 1 —
negasb 1| — kopmywka 2 — nepfasnp 2 (ctparterus [); kopMymka | — KOpMYLIKA 2 —
nenanb 2 — nepanb 1 (crparerus II).

Y 06yueHHbIX XHBOTHBIX PErHCTPHPOBAIU CMAMKOBYI AKTHBHOCTb OAMHOYHBIX
HeitpoHoB nuMmOuueckoi obsactu kopbl (P = 8—10, L = 2--3 no arnacy [12])
CTEKJISHHbIMH MHUKDPO3/E€KTPOJaMH, 3anonHeHHbiMH 3M pacrtsopom KCI, ¢ amamerpom
KoHuMka 1—3 MKM W compoTuBienueM 3—7 MOM Ha uyacToTe 1000 T'u. ITomck
HEPOHOB OCYLIECTBJISJH MpPH AMCTAHUMOHHOM [OrPYXEHHH MHKDPOINEKTPOad ¢
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[image: image3.jpg]11OMOLLbID MMKPOMAHHUITY19TOpa, (GDUKCUMPOBAHHOIO HA rOJI0OBE XHBOTHOr0. HelpoHHyw
UKTHMBHOCTb, a4 TaKXe [MOBEJEeHYECKHe OTMETKH pPErMCTPHUpPOBAJIM HAa MATHUTODOHE
dupmbl «Huxon KoxzaeH» (SImoHus) ¢ noc/ieayoLuM BOCIPOU3BENeHHeM Ha OymMare ¢
peaykumeit B 10 pas. TlapansenbHo mNoBefeHHE KpPOJIMKA DErMCTPHPOBAIH Ha
BuaeomMariuTodoH. CTaTHCTHUECKYH 00paboTKy MOJYUYEHHBIX JdAaHHBIX MPOM3BOININ
Ha [13BM «Cera 3000» ( dnoHus).

OcHOBHbIM KpuUTepueM oTOOpa HEHPOHOB A/s aHaju3a Oblla AJMTEIbHOCTH
pPernCcTpauUnM HelpoHa — OTOMpaIK T€ HEMPOHBI, KOTOPbIE YAAaBaJ0Ch PETHCTPUPOBA TS
He-MeHee YeM B NITH MOBEAEHYECKHUX LMKIaX XUBOTHOTO Ha KaXJA0H CTOPOHE KJIETKH.

B kauecTBe XapakTepPUCTHKH aKTUBHOCTH HeHpOHa ObIIM BHIOPaHbI 1BA HE3aBUCHMbIX
noKasaTtesd: CpeaHdd 4acToTa CNaukoBOM AaKTHUBHOCTM HEHpPOHA B KOHKPETHOM
NOBEJ1EHYECKOM aKTe W BEPOSTHOCTb HAJIMUMY aKTUBALIMMU B 3TOM aKTe. [IpeaBapuTebho
KaXabld  MOBEJEHUECKMH UMKJ, T. .€. OTpPe30K TMOBeAeHWs MeX1y BYMs
10C1€10BATEIbHBIMK 3aXBaTaMHW [OPUMMU MHUILM M3 OOHOM M TOH Xe KOpMYLIKH, Obly
pa3aesieH Ha NgTb MOBEAEHUYECKHMX dKTOB B COOTBETCTBUH C NMOBEAEHUYECKUMHU OTMETKAMM.
Tax, B noBeaeHYeCKMUX LIMKIAaX Ha JIEBOM CTOPOHE KJIEeTKU OblIM BbiA€SEHbl CJIeAVIOLLHe
AKTbl: / — XeBaHHe MULIX B y10OHO! M03€ 1 /Wiy Haua 10 NOBOPOTA K MeJa u (10 OTMETKHK
noBopoTa), 2 — MOAXOA K mejand (OT OTMETKHM MOBOPOTA A0 HaxaTus neapaau); J —
Ha)kaTue Ha nejanb; 4 — NOAXOA K KOPMYUIKE;, 5 — HaXOX/JeHHWe MOPAbl KPOJIHKa #
KOpPMYIIKe, 3aXBaT MNHUWIHM. AHAJOTMYHble aKTbl (/' — 5') Obiu  BblaeseHbl B
MoBeAeHYECKUX UMKIaX Ha NpaBou CTOpoHe KaeTkH (puc. 1). CooTBETCTBYIOIME HOME pa
AKTOB ykKaszaHbl mo ocu abcuucc Ha Bcex rpadukax, MpeacTaBAFIOLIMX . NaTTePHH
AKTMBHOCTH HEHPOHOB B MOBEAEHUYECKHMX LUMKIaX (M0 OCH OPAMHAT JaHa CPeaHds YacToTa
AKTMBHOCTM HEHWpOHa B [JaHHOM akKTe, HOPMHMPOBAHHAY OTHOCHUTEJbHO UaCTOTH
akTUBHOCTH B crneunduyeckoMm akte). CreuudHuueckuM akKTOM Mbl CUHUTAEM TOT
NOBEJAEHUYECKHUH AaKT, OTHOCHUTESbHO KOTOpPOro CrneuudaJu3upoBaH JaHHbIM HEHPOH
Kpurepuem crieunanusaumu HelpoHa OTHOCHTE/bHO MOBEAEHUECKOND aKTa CJYXHI0
HaJMuMe aKTUBA LMK HeMPOHA MPH KaXI0# peasu3aliMi 1aHHOrO akTa B MoBeaeHUH [3].

Taxue rpacduku, Mo3BOJSIOLIME OLIEHMBATb AKTUBHOCTb HEMPOHA B KaXJIOM aKTc
M3yuaeMoro NnoBeJeHMs B TeUYEHHE BCEro BPEMEHM PETHCTPALIMH, ObLIH MOCTPOEHD! 118
BCEX TPOAHA/JIM3MPOBAHHBIX HEHPOHOB. JIOCTOBEPHOCTb pa3/THUMii aKTHBHOCTM
HeHpoHa B akTax onpeaeasau no t-kpureputo CTbIOAEHTA MPH CPABHEHHMH CpeaHMa
4ACTOT aKTMBHOCTH /19 KaX/0# napbl aKTOB.

PE3YJIbTATbl UCCJIEAOBAHUN

OcoOeHHOCTH MOBeAeHUs! KPOJIMKOB, 00Y4YeHHBIX 10 pas3HbiM cTpateruaM. C ue1bsn
BbISBJIEHMS BO3MOXHOM 3aBUCMMOCTH IMTEJbHOCTH MMHUILEAOOBIBATEIBHOTO LMK
AKMBOTHOIO BO/Ib KaXJ0W CTOPOHBI KJIETKM OT CTPATErMH 00YyUEHWUS JIMTENbHOCTb BCea
110BEEHYECKMX LIMKJIOB Ha JIEBOM M MpPaBOHM CTOPOHAX YCPENHSUIA 1 KaXI0TO KPOJHKA
[TonyuenHble naHHble npeacraBaeHbl B Taba. 1. Kak BHAHO U3 Tab/MLbl, A0CTOBEDH b
pa3TuuMs IJTUTENbHOCTH LIMKJIOB Ha Pa3HbIX CTOPOHAX 3KCMEPUMEHTATbHON KJIETKH ObL1n
oOHapyxeHbl v KpoaukoB No 1 u 5, a y kponuka Ne 6 Oblia BbISBAEHA TEHAEHLMS &
J10CTOBEPHOMY YBEJMUEHUIO AJMTEbHOCTH UMKJIOB Ha MpaBOM CTOPOHE KJIETKH I
CpaBHEHHIO C J1eBoH. Bce 3T kposimku obyuaiuck no crpateruy I, T. e. Bo BpeMs o6yueHits
rnuie100bIBATE/ 1bHOMY MOBEAEHUIO Y HUX CHauaia (popMUPOBAJIH MOJIHbIM MIOBEAEHUECK IR
(IMKT HA OJTHOW CTOPOHE KJIETKM M JIMLLUb 3aTeM MPUCTY MU K GOPMUPOBAHHMIO NOBEIEHHUS Ha
BTOPO# cTOpoHe. HeTpyaHO 3aMeTUTb, UTO MeHbIUAs AJIMTEbHOCTb LIMKJI0B Ha01101a1a0
Hd CTOPOHE, C KOTOPOW HauuHa1¥ oOyueHMe XMBOTHOro. YTo KacaeTcs KpOJHKOK
o0yueHHbIX N0 cTpaTerui 1, T. e. ¢ uepenoBanneM o0y yeHHs OTAEbHBIM 3TANAM Ha PA3Hb
CTOPOHAX KJETKH, AOCTOBEPHbIX PAa3JHUMH B IJIMTE/IBHOCTH LMKJIOB Ha MpaBOW M JeBok
CTOPOHAX KJIETKH /U1 HUX He 0OHAPYXEHO.

He#lpoHHas aKTHBHOCTb. THMbI crieuUasn3aumi.

Hamu Obls1a 3aperucTpupoBaHa aKTUBHOCTb 808 HelpOHOB Ha ceMu Kposukax. [Lis
nocaeavioulero aHaamada Obiin oToOpaHbl 543 HelpoHa; 285 M3 HMX OKa3alHCs
cneundHyeck CBS3aHHBIMH €  OCYLIECTBAEHUEM KakKMX-a1uO0 AaKTOB 1dHHOrMU
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Tabauya 1

CpenHss [LMTEIbHOCTh TI0BeIeHIECKHX IMKJIOB KPOJHMKOB BOJH npaBoii ¥ JIeBOH CTOPOHBI
3KCMEPHUMEHTAJILHON KJIETKH 5

Homep CropoHa KJIETKH, ¢ KOTOpO#H 3naueHne t-
KpOJINKA HauMHAAH o0yueHue I cropous.m 3 ¢ | 2 ErOpoEA ;o © KPHTEpHS P
1 IpaBag 7004,8 Mc 7680,4 Mc 2.3 0,024
-+2071,6 mc +2407,6 mc
2 » 6737,4 Mc 6599,3 Mc —0,45 0,656
+2139,0 Mc +2266,5 Mc
3 JleBas 5758,8 mMc 5885,4 mMc 0,41 0,685
+2182,9 mc +2312,6 mMC
5 » 5579,3 Mc 6868,9 Mc 5,39 0,001
+1631,4 mc +1847,8 Mc
6 » 6079,7 Mc 6513,8 Mc 1,79 0,077
+1608,6 Mc +1892,2 Mc
1 [1paBas 6395,3 mMc 6482,6 Mc 0,46 0,65
+1277,3 mc +1408,5 Mc
8 » 8221,2 Mc 8150,3 mMc —0,15 0,88
+3326,8 Mc +3534,9 mMc
Tabauya 2

Yuc10 HEAPOHOB Pa3HbIX THIOB CrelHATH3aNNH

Twun cneunajn3anun

Uucao HEHPOHOB

«[TepanbHBIE
[10AXOA K KOHKPETHOH Measin 23 48
TMoaxon u HAXaTHE KOHKPETHOW Mejanu 25
HaxaTHe KOHKPETHON Meaain 15
TMoaxox u HaxaTHe obeux nenanen 6
«Kopmynieanbie»

[Toaxoa K KOHKPETHOH KOpMYyIIKe 24
IMoAXOA ¥ 3aXBaT MAIIA B KOHKPETHOH KOPMYyIIKe 20
3axBaT MMIIM B KOHKPETHOM KOpMYILKe 25
Tloaxon W/AIM 3aXBaT MAHA B obenx KOpMyIIKax 27
«HeitpoHbl MECTa», «HEHPOHH JOBHXEHHA» 12

Pa3siuuHble IBAXEHHS TOJOBbI 32
Pa3noo6pa3Hbie OBOPOTH Te€/1d KPOJIHKA 47
I'prizeHne H KeBaHHE 6
285

Bcero crieuna/Jin3MpoOBaHHbIX Heﬁpouoa

nue 100BIBATEIBHOTO IUKINYECKOro MOBe/leHHs; B AKTUBHOCTH 258 HEHPOHOB Takou
cBS3¥ OOHapYXHTb He yAaaoch. Uucio HEeHpPOHOB pa3HbIX THIIOB CreUHMaTH3aHH
NpHBEJEHO B tabn. 2. Ocobbii uHTEpEC Aad Hac IPEACTABJISIH HEHPOHBHI,
cnenuan3MpOBaHHBIE OTHOCHTEJbHO TeX TMOBEJEHUYECKMX AaKTOB, KOTOpbiE ObLIH
¢hopMHUpPOBaHbI JIAIID B SKCIIEPUMEHTAIbHOM KJIETKE IpH ofyueHHH >XHUBOTHOTO
numeno6bBaTeIbHOMY ToOBeAeHMIo. K TakimM TNOBEAEHYECKHM AKTaM Mbl OTHECJIH
fIOIXOA K Tefasi M HaXaTHe Ha Mefasib, a TakXke AOCTaBaHHME MHLIA U3 KOHKPETHOM
KOpMYIIKHM, TaK KaK BIEpBbie KDOJHK yBHAE] NEAaIH M HayuywIcd pasjuuaThb
KOpPMYIIKH B 9KCIIEPAMEHTAJIbHOM KJIETKE. He#poHOB TaKuX «IeJaJbHbIX» H
«OHOKOPMYIIIEUHBIX>  CrelMalu3aluii  0Kasanoch fosiee TMOJOBHHBI OT BCeX
NpoaHA/M3NPOBAHHBIX HAMH CrELHATH3UPOBAHHBIX gietok (161 wus 285), uTO
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[image: image5.jpg]noATBEPXKAAET cllefaHHBIi HaMM  paHee (8, 19] BmBOA O fIpeMMyLIeCTBEHHOM
[IpeACTaB/IEHHOCTH B THMOHUECKOH KOpe HEWpOHOB, CcrielMaIn3upoBa HHbIX OTHOCHTEJIbHO
caMOrO HOBOTO MOBE/IEHUECKOro orbiTa. BOJBIIMHCTBO U3 HUX 610 CrelraIn3npoBaHo
OTHOCHTE/IbHO MOAX0AA W/WIM Haxatus Ha ONMY W3 renasiei, ¥ HECKOJIbKO MeHbllIe
OTHOCMTEIbHO NOAX0Aa | /MW 3aXBaTa UM U3 KOHKPETHOM KOPMYIIKH.

[1aTTEepHbI HecrneundnIecKon aKTUBHOCTH

He#poHbl OAMHAKOBOWM noBeeHuecKoH crneuMasn3auni UMean 10BOJIBHO CXOAHBIE
MaTTepHbl AKTUBHOCTH B [HOBeEeHUECKOM LIMKJIE, copepXaleM crieunduuecKuit aKT, H
pecbMa pazHooOpasHpie — B [oBefeHYEeCKOM LIMKJIE Ha ApYro# CTOpPOHE KJIETKH. B 10
Xe BpeMs Cpeau pasHbIX BapHAHTOB 3TOM wecreunduueckoit aKTHBHOCTH MOJHO
Bbl1ETHTb HECKOJIbKO nauGonee THIMUHBIX M BBISBHUTD dakTopbl, crnocoOCTBYIOLLHME
M0sBJ1EHUIO OMOTHUTETbHOM aKTUBalMH crielUau3upoBaHHOrO HeupoHa.

OOUHOCTL  LEJH. [logBaeHue ITOTO dakTopa B AKTHBHOCTH  HEMPOHA
xapamepusye"rcg TeM, UTO B aHaJIOTUYHOM CHCHHCDH‘-ICCKOMY HOBCHCH‘!CCKOM aKTe Ha
Apyroit CTOPOHE KJAETKH nabnronanach ciabas akTHBalMA peiipona. Tak, y HEAPOHOB,
crieMan3upoBaHHbIX OTHOCHTE/NHO ~3axBaTa  MHIIH ¥3 TpaBod  KOPMYLIKH,
na6ionaetcs cnabas [OTIOTHUTEIbHAS AKTHBALMA npu 3axBaTe MHUIIH U3 71eBOH, a Yy
CleTOK, CrelMasn3npoBaHHbIX OTHOCHTEJIbHO M0AX0Aa H HaxaTus Ha MpaByio
nenanb,— AOﬂOﬂHHTeﬂbHaﬂ aKkTUBauugd npu noaxone u HaXaTuH Ha J1eBYIO. anMepH
aKOro THMa NaTTEpHOB AKTMBHOCTH HEWPOHOB pas/IMuHbIX crieLMasiu3aLmi
npuBejeHbpl Ha pHC. 1. B BepxHed leBOi uacTH pUCYHKa npeacTaBieHa cxeMa
JKCTePUMEHTA/IbHOR  KJIETKH, Ha KOTOpO# CTpe/nKaMu [O0Ka3aHbl TMepeNBHXEHHS
KUBOTHOTO MpH OCYLECTB/IEH!H nuuieno6biBaTeIbHbIX LIMKI0B # 0603HaueHb HOMEPA
AKTOB, MCrOJb3yeMble TMpH ocTpoeHuH rpadHKoB. Ha tpex rpadukax npuBeaeHH
ycpeHEeHHbIE naTTepHbl aKTUBHOCTH KOHKPETHbIX HEHpPOHOB pasHbIX crielua n3amh,
8 AKTUBHOCTH KOTOPbIX nposiBaseTcs AeHCTBUE daxTopa o6muoctn ueau. Tax, Ha A
npeAcTaBieH naTTepH AKTHBHOCTH HEHMpOHA, crielMaM3upoOBaHHOTO OTHOCHTEJIbHO
noaxoaa W HaxaTus Ha neByrO nenasb (akThl 2 ¥ 3). BugHo, uTO Ha Apyro# CTOpPOHE
naGsio1aeTcs aKTHBaLMS NpH MOAXOfe ¥ HAXaTHH Ha npaBylo nefanb (axThl 2" 3’),H0
4ACTOTA MMITYJIbCHOH aKTHBHOCTH B 3THX AKTaX JOCTOBEPHO HHXE. Ha b npeacTaBaeH
naTTepH AKTHUBHOCTH HeMpoHa, crielaan3upoOBaHHOrO OTHOCHTEIbHO Moaxoaa H
3axBaTa MUILKA B npaBoit KOpMYLIKE (akthl 4 u 5’), y KoToporo Ha JieBOM CTOpOHE
KJeTKHU TakXe Ha6ﬂ}0}186TCﬂ axkTuBalus npH noaxoae K KOpMyHJKC U 3axBaTe TITUILLH
(akTbl 4 U J5). CXOACTBO pHUCYHKa naTrepHa aKTUBHOCTH pa obeux CTOpOHAX KJIETKH
guaHo W M3 rpagwuka B, rme npeacTaB/ien HaTTepH AKTMBHOCTH HEMpPOHA,
crieluau3upoBaHHOTO OTHOCUTEJIbHO 3aXBaTa MHILHA 13 paBO# KOPMYLIKH (akt 5).B
npeicTaBaeHHbIX naTTepHax aKTHBHOCTH npossienne (HakTopa OBIIHOCTH LEeJH
BLITISANT KaK ONWHAKOBAd ¢dopma KpUBOH B JIEBOM ¥ MpaBoOM LMKIAX C pasHulEe# B
aMIJIUTYyde rnuKa AKTUBHOCTH. Hau6onee ApKO 3TOT (bam"op ﬂpOSIBﬂSICTCSI B
AKTMBHOCTHM HEWPOHOB, KOTOpHIE Gouiy  crelragan3upoBaHbl oTHOCUTENbHO 000HX
AHAOFMUHBIX AKTOB LIMKJIHYECKOTO nopeneHus (1Be meaanu, ABe KOPMYLUIKH) .

OGuHoCTh ABMXeHHUH. Kpome HeifpOHOB, BbICOKO CcrielMaJn3npoBaHHBIX OTHOCHTEJIbHO
onpeaeeHHbIX [IBWKEHUH KMBOTHOTO, HaMH 6bUIO 3apErucTprupoBaHoO 60/1bLIIOE YMCIIO
KJIeTOK, y KOTOpbIX B necrelMduueckon aKTUBHOCTH mposiB/sIaCh JOTIOTHHATE/IbHAS
AKTUBALIMS MPH ABHKEHUH sKHBOTHOTO, CXOJHOM C €ro JBVKEHHUEM ITDH OCYILIECTBIEHHH
crieundrueckoro [oBeeHUECKOro aKTa. Tak, HEKOTOpbIEe HEHPOHDI, crieuMasiu3npoBaHHbe
OTHOCHUTEIBHO noaxoaa K npasoﬁ nenpasau, ﬂOﬂOﬂHmeﬂbHO aKTKBHpOBaJIHCb npu rnoaxopne
KpOJIMKa K 1€BOH KOPMYLIKE, T. e. IPY AHAJIOTUUHOM MOBOPOTE HAJIeBO, TAK Xe KaK KJIEeTKH,
crieLMan3upoBaHHBIE OTHOCHUTEJIbHO TIOXO0Aa K npaBoit KOpMYIIkKe, TpH noaxofe K J1eBOA
nenanu (noBopoT nanpaBo). OBuM napaMeTpoM OTHX aKTOB 6bl10 HAMpaBiieHHe
noBOpOTa Tel1a KHBOTHOTO. [Ipumephl MaTTEPHOB AKTHBHOCTH OTAEJbHBIX HEeNpPOHOB,
175 KOTOpbIX CYUIECTBEHHBIM 0Ka3as0Ch BJIMSHHE ITOrO ¢dpaxTopa, MpHUBEAEHb HA
puc. 2. B akTHBHOCTH HeitpoHa, MPeACTaBIeHHOro Ha pHC. 2, A, crewduueckas akTnBa-
ung nabaonaercs B akTe 2’ (roAXOA K MpaBo# enasiu), a AOTOJIHUTEIPHA AKTUBALME —
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A — ycpenHenHas akTHBHOCTD HeMpOHa, CeUMaNn3upOBAHHOrO OTHOCHTE/IbHO MOAXOAA K NpaBoii menanw,
B — oTHocurenbHo noaxona k MpaBOAi KOPMYyWIKE M 3aXBATAa MUwWM M3 Hee
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Puc. 3. Marrepusi akTHBHOCTH <mienanbimxs HEHPOHOB B 3aBHCHMOCTH OT HCTOPHM oyuenns. Cymmapuas
AKTHBHOCTb HEHpPOHOB, CNEUHATH3HPOBAHHBIX OTHOCHTE/IBHO HAXATHS Ha nepsyio (A, B) n Bropyio (B,
MO nopsaky obydenns nenasb Y KpPOJIHKOB, 06y4eHHHX mo crpaternn 1 (A, B) wn I (67 k) iy )
CYMMApHAs aKTHBHOCTb HeHDOHOB, MDEICTABJEHHHX Ha B, B necnemnduueckux akrax, HOPMHpPOBaHHas
MO0 MAaKCHMATLHOW 4YacTOTE AKTHBHOCTH Ha CBOeH CTOpOHe, ¢ JOBEPHTE/IbHBIMK  HHTepBanamm; E — T0
Xe 19 HEHDOHOB, NPEACTABAEHHMX Ha I, N — uucno nefiponos B ycpenHeHuu

B aKTe 4 (MOAXon K JieBoi KODMYILIKE), KOTOPbIi, TaK Xe, Kak u crieunduyeckuit akr,
OCYILECTBJISL/ICS MPH TIOBOPOTE TYJIOBHINA KpoJinKa HaneBo. Heitpon, npencrasiennbiii na
PHC. 2, B, Gbln Crieunatmsuposan OTHOCHTEJIbHO TMOAXOAA K MPaBOii KOPMYILKE M 3aXBaTa
MHIUK B Helt (akThl 47, 5'). ¥ Hero rakxe HabJI0aNach NONONHUTEbHAS AKTHBALMS MpH
HAXOXIEHNH XHBOTHOINO Ha APYTOi CTOPOHE TIOBOPOTE TeJsia HANpaBo (aKT 2 — MOAX0A K
A€BOW nenasn), Kak u B crienudpuyeckom akre. Y Kaxaoro ua oTix HEHPOHOB B aKTHBHOCTH
MPHCYTCTBYET NOMOJHHTETbHAS AKTHBALIHMS NIPH TIOBOPOTE B Ty Xe CTOPOHY, uTO B
cneunduyeckoM akre. OpHako B OT/IMYHE OT KJIETOK, ClELHaTH3NPOBAHHBIX
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AKTHBHOCTB DU MOAXOAE K NEAATH H MOAXone K KOPMyIUKe J0CTOBEpPHO PAa3THUATACE

DakTOp MCTOPMHM 0OydeHMs. Mur COTIOCTABW/IM TNATTEPHB aKTHBHOCTH HEHDPOHOB,

Ha puc. 3 npeacrarnenn YCPEIHEHHbIE MAaTTEPHBHl AaKTHBHOCTH HENPOHOB,
CIIELUHAIM3UPOBAHHBIX OTHOCHTE/IbHO OAXONla M HaXaTHs Ha KOHKPETHYIO Mefasp B
' 3aBHCHUMOCTH OT 0YEpEeNHOCTH HOPMHUPOBAHHS AAHHOIO aKTa B HCTOpHH 00yueHus (nepsag
WX BTOpad negajb B IOCENGBATEIBHOCTH (opMmupoBanMs sTanos MOBEJEHHUS) M B
SaBHCHMOCTH OT CTpaTeruu obyuenms XHBOTHOIO (Kposuku No |, 29,6 Ne3: 7 8).
[TaTTepHbl axTHBHOCTH HEHDPOHOB,  CrelMaN3HPOBAHHbBIX OTHOCHTE/NIBHO MOAXOda |
HaXaTHs Ha NepByIO 10 MOPSAKY o6yueHus T€Aab PECTaB/IeHbl Ha PUC. 3 IpH 06yueHuH
KHBOTHOTO 10 cTpaterud 1 (4) n 11 (5). Buano, uto 4KTHBHOCTb B HECITELM(PHYECKHUX aKTaxX
NpUOIH3UTEIBHO OTMHAKOBA (akTHBHOCTb B akTax /’ — 5’ AOCTOBEDHO HE pa3/iMyaiach).
Huxe npencraBiaens MATTEPHBl  aKTHBHOCTH  HEHPOHOB, CNeUHaIn3uPOBA HHbIX
OTHOCHTE/TbHO MOAXO/Ia H HAXATHY HA BTOPYIO 110 NopsaKy o6yueHHs neaasnb npu obyuenun
no crpaterun I (B) u crpaterum 11 (I). B oramume or PaBHOMEDHOM aKTHBHOCTH B aKTax /—J5
Ha B, B Tex Xe aktax Ha I BHZI€H BbIDaXXeHHbIM ITMK AKTHBHOCTH B aKTe 3. Hng 6onee Tounoro
CPaBHEHMS TAaTTepPHA HecneLMdHYECKOH aKTHBHOCTH 9THX HEADOHOB MBI YCPEIHH/IH
AKTHBHOCTb  HAa  «HecrieuHdHYecKoit»  cTopone (akTht 1 — 5), TIpeBAPUTENBHO
TPOHOPMHPOBAB €€ M0 MHKY AKTHBHOCTH HAa 3TOH CTOpOHE 1Sl KaXIOro M3 HEeHpOHOB.
[osyuennsle Takum obpazom YCPEQHEHHbIE NATTEPHB HecneuMdHYecKON aKTHBHOCTH
uzobpaxeHnol Ha [ u E A1 Te€X Xe HEAPOHOB, KOTOpHIE NpEeACTaB/IEHBl HA B u [

OT/IAYAETCH OT AKTUBHOCTH B aKTax /, 4 M 5, a aKTHBHOCTD B aKTe 2 — OT AKTHBHOCTH B aKTax
4 1 5. B 10 Xe BpeMs Ha /] pa3yTMuMi B aKTHBHOCTH B Pa3HBIX aKkTax He Habaropaercs.

Insa He#poHOB, CTELHATN3NPOBAHHAIX OTHOCHTEIbHO 3aXBATA MHIIH B KOHKPETHOI
KOPMYIIIKE, yCpEeIHEHHblE MaTTePHBl AKTHBHOCTH B 3aBHCHAMOCTH OT OYEpPeaHOCTH
(OPMHPOBaHHS aHAJIOTHUHBIX AKTOB B MCTOPHH M CTpaTernn o6ydYeHHs npeacTaB/ieHb
Ha puc. 4. BBepxy npeacrtasieHs HEHDPOHHI, CNEUHMATU3HPOBAHHBIE OTHOCHTEbHO
3axpaTa MHILM B EPBOH 110 NMOPSIAKY 06yueHns KOpMYIIIKE Y KDOJHKOB, 00yUeHHbIX M0
crparternu I (A) ull(B). Ha oboux rpacdmkax akKTHBHOCTb B HecreunbHUecKnx akTax
1" — 5" 10BOAbHO MOHOTOHHA. B ToO X€ BpEMd B MAaTTEPHAX AKTHBHOCTH HEHDPOHOB,
CMEUHMAaTU3NPOBAHHBIX OTHOCHTE/IBHO 3aXBATa MMINH M3 BTOPOH 110 MOPSAKY 06yueHns
KOPMYWIKH y KpONHKOB, 06yueHHBIX MO cTpatermy I (B) m11 (D), Hecneuuduueckas
AKTHBHOCTb Ha CTOpOHE, TMPOTHBOMNOJIOXHOMN CneunHUECKOMY aKkTy, aaneko He
onHooOpa3Ha (akTbl | — Sy, Ha l nE NpeacrasyeHa HecieuupHUYECKAas aKTHBHOCTH
TEX Xe, YTO ¥ HEHMPOHOB B u I, HO HODMHDOBAaHHAa$s He M0 4acToTe B crienuduyecKkom
akre (5’), a mo MKy aKTHBHOCTH B Hecneuuduueckux akrax | — 5. Ha J nocrosepno
OT/IMYAaeTCd aKTHBHOCTb B akTe 2 (moaxon NEepBOH Mefaan) OT aKTHBHOCTH B akTe |
( XeBaHKe M MOBOPOT roIOBbHI K neaanu). B npeacrasaennod na E AKTHBHOCTH CpefHss
Yactora B akTe 5 (3axBar B NEPBOA KOPMYIIKE) OT/IHYaeTcs OT AKTHBHOCTH B
OCTAaJIbHbIX aKTax C BBICOKOH ﬂOCTOBCpHOCTb}O.

Kak BuMAHO M3 npexacrasieHHbIX PHCYHKOB, €C/TH XHMBOTHOE HAaXOQHJOCh HA TOH
CTOPOHE KJIETKH, Tle OCYIIECTBIS/ICS cneundHYecKHit aKT, NMaTTePH aKTUBHOCTH BCeX
HENPOHOB OQMHAKOBOI CNCUHATH3ALUMHA OKa3a/aCsd CXOMHBIM HE3aBHCHMO OT NopsaKa
dopmupoBanns M crpaterun o0yueHus. IMonobryr akTHBHOCTB HEHPOHOB B
HeCreunpHIeCKuX akTax, BXOAMBIIHX BMecTe CO crmeuubHYecKMM aKTOM B OOHH
MOBEIEHUECKHUH UMK, MOXHO CYUHTATH OTPaX€HHEeM CyYIIEeCTBOBAHHMS XECTKOH
CTPYKTYDbl OTHOLIEHHUH 3JIEMEHTOB NAMSTH BHYTDH OJHOIO MOBEJEHUYECKOrO MKIA.

B 10 Xe Bpems B HecrneundpHueckoi aKTHBHOCTH HEHDOHOB MPH HAXOXAEHHH
KpOJTMKa Ha NpYroW CTOPOHE KJIETKH HAMH GbUIH obHapyXeHbl Pas/inuug, CBA3aHHbIE C
Pa3HBIMK CTPATETUIMHU 00YUYEHHUS KHBOTHOTO. Tak, u3 puc. 3 BugHO, uTO Y KPOJIHKOB,
o0yuYeHHbIX 10 CTpaTeruu II, B akruBHOCTH HEHPOHOB, ClELHATH3HPOBAHHbIX
OTHOCHMTEJIHO BTOPOH MO Nopsaky obyuenus NeaIi, BHYBISETCS AOMOMHHUTEIbHAS
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Puc. 4. TlaTTepHbl AKTMBHOCTH <«KOPMYLUEUHBIX» HEHDOHOB B 3aBHCHMOCTH OT HCTODHH  OOydeHMs.
CymMapHas aKTHBHOCTb HEHDOHOB, CEIMaJN3MPOBAHHBIX OTHOCHTE/IbHO 3aXBaTa [MIIM W3 NEpBOH (A,
b) u Bropoit (B, I no mopsaky ofyueHMs KOpMYyLIEK Y KpOJHMKOB, ofydeHHbX 1o crparerun I (A, B)
win Il (B, I), 4 — cymMmapHasd akTHBHOCTb HEHPOHOB, MpEACTABJEHHBIX Ha B, B HecneuupUYECKHX
AKTaX, HOPMHMpOBAHHAs [0 MaKCMMAaJbHOM 4YaCTOTe AaKTHBHOCTH HAa CBOEH CTOPOHE, C A0BEPHTENbHBIMH
MHTepBasaMH; E — TO Xe IS HeHpOHOB, MpeACTaBJeHHBX Ha [.

aKTHUBAUMd B aKTax, CBS3aHHBIX C TMOBEIEHHMEM Y APYroi neanu (2, 3), a y KpOJMKOB,
06y ueHHBIX 110 CTpaTeruy |, 10nosHuTeIbHAS aKTUBALMS HEUHPOHOB He oOHapyXeHa. B 1o xe
BpeMs Y BCEX HEHPOHOB, CTIELIMATM3MPOBAHHBIX OTHOCUTEJIBHO NIEPBOIA 110 IOPSAKY 00ydeHus
nejanu, MpU HAXOXAEHWH XMBOTHOIO Ha «HeCHeludUYECKOH» CTOPOHE AOCTOBEPHBIX
pas/MuMit B aAKTMBHOCTH B Pa3HbIX MOBEAEHYECKHUX aKTaX BBISBJIEHO He OblJ10. AHAJIOMYHO
3TOMY, KaK BHOHO U3 pUC. 4, y HEHPOHOB, CIEIMAIM3UPOBAHHBIX OTHOCHTEJIBHO 3aXBaTa
MMLIY U3 TIEPBOIA 110 MOPSAKY 00yU4eHHs KOPMYILIKH, IPH HAX0XAEHUH XUBOTHOIO Ha APYTON
CTOpOHEe B HecreuydHUUEeCKOH aKTHBHOCTH IOCTOBEDHBIX pas3jMuMii He oOHapyxeHo. Y
HEMPOHOB, CreLUaM3UPOBAHHBIX OTHOCHUTEJIbBHO 3axBaTa MUIIM U3 BTOPOW MO MOPSAKY
o0ydyeHus KOPMYLUKH, IS KPOJIMKOB, o0yueHHBIX M0 cTpaTeruu [, BbISBISETCS
JOMOJIHUTEIbHAY AKTUBAIMS IpUM aKTe HaXaTus Ha MNefajb Ha APYro CTOpOHe, a y
KPOJIMKOB, 00y4eHHbIX 1o crparteruu II, fonosHuTeIbHAsS aKTHBALMS BbISBISIETCS B aKTE
3axBaTa NUAUIM U3 APYTO¥ KOPMYILKY.

HyXHO OTMETHTb, UTO B TOM CJy4de, KCIAa CBA3aHHAs C WCTOpHUeil oCyHeiil~
AOTIO/IHUTE/IbHAY AKTHBALMg HaOJIogaiach B akTe, aHAJOTHUHOM Creluuduyeckomy,
oHa Gbina 6osee BoipaxeHHOU (puc. 3, E u 4, E 1o cpaBHeHuio ¢ 4, /). Ha Haw B3rsg,
3TO CBS3aHO C CyMMauued (akTopoB OOIIHOCTH LeH U uctopuu obyueHus. B To xe
BpeMs HaJM4yhe AKTHBALMM <«KODMYIIEYHbIX» HEWPOHOB KPOJHMKOB, OOYyUYEHHBIX MO
ctparteruu I, npu noaxoae K nepau ( puc. 4, /) CBUAETENBCTBYET O HE3aBUCUMOCTH 9THUX
aByx dakTopoB. Takyl aKTHBALMIO HEJIb3s CBA3aTh U C BAUSHHAEM (akTOpa 0OLIHOCTH
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[image: image9.jpg]ABHXEHHM, TAK KaK ABUXEHHI XUBOTHOTO IIpX HAKJIOHE I'0JIOBHI B KOPMYIIKY M 3axBaTe
[TAIIH MPHHUHUITHATIBHO OTJIMYAKOTCY OT IBHXEHUH IIpH noAgxoje K negau.

OBCYXIEHHE PE3YJIbTATOB

anBeHeHHbIC pPE€3yJbTaThl CBH.IICTCIIbCTBy}OT (0} pa3JInuuH BpeMeHHb;X
XapakKTEepUCTHK nHIJ.ICLIO6blBaTeJIbHOI‘O TIOBENEHUS KpOJIHKa B 3aBUCHMMOCTH OT
MCTIONTb30BAHHBIX CTpaTeruit obyuenus. Tak, AIHTENbHOCTh NHINEAO6BIBATEBHOTO
UHMKJIa Ha PA3HBIX CTOPOHAX 9KCNIEPHMEHTAIBHON KIETKH MOXET GbITh OAMHAKOBOM WIH
pasnnuaTbes. Hamo oTMETHTD, uTO 3TOT aKT He 3aBHCHT OT CpefiHel ATHTeIbHOCTH
MOBEACHUECKOrO UMKIA KaX[AOTrO KPOJIMKA, KOTOPAas CWIbHO BapbHUPYeT y pa3Hbix
KHBOTHbIX H, BUIMMO, OTpaXaeT HHAMBHAYya/bHble 0COGEHHOCTH KPOJMKOB. Pasinune
B JUTATEIbHOCTH MOBEACHUYECKNX LIMK/IOB HA JIEBOM M MPaBO# CTOPOHAX KAETKH GbIIO
0OHapyXeHO TOJBKO y TeX KPOJHMKOB, CTpATerHs o6yueHHst KOTOpHIX Mpearnosarasa
¢opmmpoBakme BCero moBeaeHUECKOro LHMKJIA CHAYANA HA OLHOMN CTOpPOHE KJIETKH, H
TOJIbKO 3aTeM Ha BTOPOH CTOpoHe (cTpaterns I). B To Xe Bpems npu obyuenmu o
ctpaternu I, npeanonaraiomeit noovepeaHoe (OPMHPOBAHME OTAEIbHBIX 3TAMOB
MOBEEHUECKOr0 UMKAA (obyueHne «BpasbuBKy»), ATHTEbHOCTb [OBELEHUECKHX
UHK/IOB HA Pa3HBIX CTOPOHAX 3KCMEPHMEHTANbHON KJIETKH HA Pas/iHuaiach.

OfnapyxeHHass HaMHM pasHMIA B AJHTEIbHOCTH MOBEAEHYECKHUX  LIMKJIOB,
(hopMHMpOBABIINXCS B Hauase W KOHIE O6YueHHs, CBUAETENbCTBYET O TOM, UTO paHee
NPHOOPETEHHDbIN OMBIT peajusyeTcs Jerde Mo CpaBHEHMIO C GoJee MO3IHHM. DTH
PE3YILTATHI COTIACYIOTCS C NAHHBIMH, [0J1yUYeHHbBIMH B pabore FO. Y. Anekcanaposa c
coast. [ 10], o Go/biueit UyBCTBUTENBHOCTH K BBEAEHHIO AJKOFOS 3/1EMEHTOR HOBOTO
OMbITAa MO CPABHEHHUK C 60]166 CTapbIM. KpOMC TOTr0, 3aBHCHUMOCTb AJHUTEJbHOCTH
MOBECHUECKNX UMKJIOB OT KOHKDPETHOM CTpaTeruu oOyueHMs, Ha HawW B3Ir/s,
CBMACTETbCTBYET O (POPMHPOBAHMM B MaMSTH XHBOTHOTO HE TONBKO 3/1EMEHTOB,
COOTBETCTBYIOIUMX OTAEAbHBIM MOBEAEHYECKMM aKTaM, HO M OOBEAMHEHHHl 5THX
3/IEMEHTOB, NPHOOPETAIOIINX CBOMCTBA 1e/10r0. JaHHOE SIBIEHHe XOPOIIO M3BECTHO M3
9KCMEPUMEHTOB, MPOBOAMBIIMXCS Ha JIOASX (TeuaTaHbe TEKCTa M Mrpa panasi) | 1, 9]
WIM  Ha XKHMBOTHBIX (MHMIIeNoObIBATENbHOE [OBEHEHME B nabupurre) [2] m
TOKA3bIBAIOMIMX, UTO [MPH MHOTOKPATHOM BHINOJHEHMH OHHOH M TOH  Xe
(bMKCHPOBAHHOM [0CAE10BATENBHOCTH AKTOB POpMHUDPYIOTCS TPYNOMPOBKH AaKTOB,
KOTOpbIe BBICTYNAKOT B KAUYECTBE LEJTOCTHON €IMHMIIB AMSTH.

M3 pesy/bTaToB, MOJTYUEHHBIX HAMU NPH MCCIEJOBAHMH HEHPOHHON AKTHBHOCTH,
C/IEIYeT, 4TO B HECMeUUPHUECKOH AKTHBHOCTH CIIELMATH3UPOBAHHBIX HEHPOHOB B
UMKJIaX TIOBEACHMS MPH HAXOXAEHHWH XHBOTHBIX Ha ADYroil CTOpPOHe KJIETKHM (T. e.
MPOTHBOTOIOKHOM TOH CTOPOHE, TAie BHISBASETCS CrieUndHUEcKas aKTHBHOCTb) MOTYT
ObiTb  OGHApyXeHbl [OMOJHHTE/NbHblE AKTMBALHMH. Y HEHPOHOB OMNpeae/eHHOM
CTELAATU3ALMHA JOMOTHATEIbHAS AKTHBALIMS BBISB/ISIACh HA TOM 3Talle, KOTOPBIi B
npouecce o6yuenns pOPMHUPOBAJICS HEMOCPENCTBEHHO Mepen crieundHUECKUM aKTOM.
Tax, y HEHPOHOB, CMeUMA/IN3NPOBAHHEIX OTHOCHTENbHO MOCTABAHAS MHLWH M3
KOHKPETHOH KODMYIUKH, MOTYT 6bITh OGHADYXEHb NOMONHMTEIbHblE AKTHBALIMH B
aKTax Moixona u HaXaTHs Ha Mefa/b Ha IPYTON CTOPOHE, eCM KPOJIHKH 06yyanuch o
cxeme: KOpMyUJKa‘ﬂellaﬂb—KOpMyLUKa-HeIIaﬂb. Y rex XHUBOTHDIX, KOTOpbIe O6y‘{aﬂHCb
M0 MHOH cxeMme (KOpPMYLUKa-KOPMYIIIKa-Nefatb-Meanb), A0NOTHUTEIbHAS AKTHBALIHS
HEHPOHOB TOH Xe CreuManu3aumy (I0CTaBaHMe MUIIH M3 KOHKDETHOM KOPMY ILIKH)
BBIAB/IS/1ACh HA JTane N0CTABaHMS MHINM M3 NEPBOM KODMYIIKH, T. €. HAa 3Tarle,
KOTOpbIt  bOpMHMpOBA/ICS B mpolecce OOyueHHS — HEMOCpENCTBEHHO nepen
CeUnHUUECKH aKTOM. Y HeHpOHOB, CIeLMAIM3NPOBAHHBIX OTHOCHTEIBHO MOAXOMA M
HaXaTHd HA KOHKPETHYIO Mefiab, AONONHATE/bHAS aKTHBALMS B HeCIelnpHyecKod
AKTHBHOCTH Hab10fa1ach B aKTax MOAXONA M HAXATHS Ha reqasib Ha APYro# CTOpOHe.
OTa aKTMBALMS BBISBASIACH TOJIBKO Y KPOTHKOB, OGYUEHHBIX MO CXeMe: KOpMy1Ka-
KOpMyllIKa-nefasio-nefanb, T. €. JONOJHHTEIbHAS aKTHBALUMS Obl1a  Takxe
ofHapyXeHa Ha 3T. e, MpeamecTBOBABIIEM $OPMHPOBAHMIO CIIEUUDHYECKOTO aKTa B
xone obyueHus.
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ITo-BUANMOMY, AOMNOJIHATEIbHAS aKTHUBaLMd, BbigBJI€HHAd HaMH B
pecrelMpHUECKOH  aKTHBHOCTH = Y CrelnHaNM3UPOBAHHbIX ~ HEHPOHOB, OTpaxacr
akTHBMpYylOlLIee BAUSHHE npeamecTByoIero ‘OmbiTA HAa ONBT, (OPMHUPYIOUIUHCS
priocaencTeun.  OddeKT Mpeabiaylero OmnbTa 61 o6HapyXeH TOIbKO A4
HeroCcpeNCTBEHHO CEAYIOMUX APYr 3a ApYroM aranos GOpMUPOBAHUS MOBEAEHHMS
KMBOTHOTO B OKCIIEDAMEHTAJbHOM KJIETKE. B T0 Xe BpeMs M9 HEHPOHOB,
CrelMa M3MpOBAHHBIX OTHOCHTENIbHO noaxona H HaXaTHs Ha BTODYIO Mejanb y
KPOJIHKOB, 06y4eHHBIX no cxeMe KOpMyILKa-Teaaib-KOpMYLIKa-Teaa b,
JI0TIOJTHUTEIPHOM aKTHBALMA B HecrenudHUeckoi aKTUBHOCTH HE BbiSBICHO. 310
CBS3aHO C TeM, uTO AaHHbI 3Tan GopMMpPOBAICH Cpas3y nocne o6yueHUs KPOJMKOB
NOCTABAHMIO TMHIIM M3 KOPMYIIKH Ha TOM Xe CTOpOHe KIeTkH. I10-BHAMMOMY.
OTHOLIEHHS AKTOB, CBS3aHHBIX B EHHBIH [HOBEIEHUEeCKHH LMK, B MEpBYIO Ouepelb
[IOAUMHEHBI JIOTHKE 3TOrO LMKJIA M OTPaxaioT CylIECTBOBAHHE XECTKOM CTPYKTYPbI
CBS3EH 5/JEMEHTOB NaMsaTH BHYTpU HEro, uro He [03BOJISET BBISBUTH BJHMSHHE,
CBSi3aHHOE C CbaKTOpOM HUCTOPHH 06yuemm.

JlOMOAHUTEbHbIM aPTyMEHTOM B TOJIb3Y Cyl1ecTBOBAHHA XKECTKON CTPYKTYPbl
OTHOLIEHUH MEXAY OTAENbHBIMH AKTAMH, BXOASIIMMH B e/IMHbIM M0BEJEHUECKUH LMK,
MOXeT CTYXHTb 00HapyXeHHas HAMH BbICOKad MOBTOPSEMOCTb MATTEPHOB AKTHBHOCTH
B LIMKJe, BKJIIOUAIOIIEM cnienudHUecKHi  akT, A4 BCEX HEHPOHOB OJMHAKOBOH
crieuraJu3atmu.

BbisB/IeHHOE HAMU B 3TOM paboTe BINSHHE HCTOPHH 06yueHusl Ha MATTEPH AKTHBHOCTH
HeHpOHOB MMOMUECKON KOpbI COOTBETCTBYET nannbiM E. Boctoka ¢ COa@BT. (11] o
3ABUCHMOCTH AKTMBHOCTH HEHPOHOB THIITHOKAMIA KphiC OT ombiTa, nprHodpeTaemoro
KHBOTHBIM B OKCTIEpMMEHTAIbHOH KJIEeTKe. B To Xe BpeMs MOJyueHHble DPE3y/bTaThbl
NOATBEPMMIN Cle/aHHBIH HaMu paHee [4, 5] BbmBOA 06 aKTHBHpYIOLIEM BJIHSHHH
npelecTBYIOLEro OnbiTa Ha (hOPMUPYIOIIMHACS HEMOCPEACTBEHHO 3a HIM noBesieHUeCcKHi
OIbIT. MoXxHO npennonox(mb, YTO TAKOE X€ BJIUSIHHE cymec’rsyeT MEXJy BCEM OTIBITOM, Ha
6aze koTOpOro opMHUpyeTcs HOBBI aKT, M caMuM akToM. OIHAKO M3-32 OTHOCHTEIbHOH
C.’laGOCTM BJIUSIHHUSA npeumecmylomem ombiTa ero TpyaHoO BbISBUTD. Tem HEe MeHee, OHO
MOXET OKa3aTbCs OIpe/essIomiM B HEKOTOpBIX ' CHTyalMsiX (MOMCKOBas AKTHBHOCTD,
npoGIeMHbIE CHTYALH).

BbIBO/1bl

1 Vi KPOJIMKOB, O6y‘{EHHbIX HHCprMeHTaJleOMy numeuo&ma‘renmoMy
noBeeHHIO ABYMS pa3HbIMH CTpaTerusiMy, KOTOpbIE OTJIHYAIHCh
noc/Je0BaTeTbHOCTbIO ITANoB o6yuenusi, OOHApYXeHO pasnuune BO BpeMeHHbix
XapaKTepUCTHKAX MOBEJEHUECKUX UMKIIOB, a TaKXe B KapTHHE aKTHBHOCTH HEMPOHOB
1MMOMUECKON KOpBbI.

2. Paanuuue BDEMEHHb/lX XapaKTepUCTHK MOBEAEHUYECKUX UMKJIOB Ha MpaBoi W
71€BOM CTOPOHAX 9KCrIepPUMEHTATbHOR KJIETKH o6HApYXEHO y TeX XHMBOTHBIX, MpH
06yueHuy KOTOPhIX CHauana ¢opmupoBascs [OJIHBIH [OBEEeHUYECKUH LIMKJT CHavasia Ha
OZIHOM, @ MOTOM Ha APYro# CTOPOHE. MeHbas ATHTEIBHOCTD LMK/IOB Hab10a1ach Ha
TOW CTOPOHE, C KOTOPO# HaUHHATH obyueHue.

3. B  Hecreuuduueckoi  aKTHBHOCTH HEMpOHOB,  CrELHaJM3UPOBAHHBIX
OTHOCHTE/IbHO OIHOTO M3 TeX MOBEJEeHUYECKHX aKTOB, KOTOPEIM XHBOTHOE 00yuanoch
HEerocpeaCcTBEHHO B SKCTIEPUMEHTAJIbHOM KJIETKE, MOTYT BO3HHKATH JAOMOJIHUTE/IbHbIE
akTuBaumMu. Mx riosgBreHue 3aBUCHT OT (akTOpoB OOUIHOCTH  LEJH, o6 1HOCTH
BUKEHMS W MCTOPHH OOyueHHus. -

4, O6HapyXeHO BJIMSHHE HCTOPHH 00yueHHs Ha MaTTepH AKTHBHOCTH He#poOHOB
numGuueckoit Kopbl. OHO COCTOUT B TOM, 4TO Y HEHPOHOB OMpe/ie/IeHHOM (0nMHAKOBO#)
CrelMAIM3a LMK TOTIOTHATE/IbHAS aKTHBALMS BBISBISCTCS Ha TOM aTare, KOTOpHIH B
npouecce obyueHHUs XHBOTHOro  (opMHpoBasICs HernocpeacTBEHHO nepen
CI’!EL[HQDHLXECKMM A14 3TOro Heﬁpoua [MoBeAeHYECKHM aKTOM.
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DISTINCTIONS IN ACTIVITY OF NEURONS OF THE LIMBIC CORTEX
DEPENDING ON DIFFERENT STRATEGIES OF TRAINING

. GORKIN A. G., SHEVCHENKO D. G.

Institute of Psychology, Russian Academy of Sciences, Moscow

Rabbits were trained to perform a food-procuring behavioural reaction which consisted
in pressing one of the two pedals to get food from one of the two feeders, located in the
corners of the cage. Activity of limbic cortex neurons and duration of behavioural cycles
varied according to different strategies of learning the same final behavioural act. Neurons
which were specifically activated while peforming one of the trained behavioural acts could
be additionally activated. For neurons of similar specificity these activation appeared at
different behavioural acts in accordance with the applied strategy, but always at the stage
which in the training sequence preceded specific activation. It is concluded that preceding
experience activates the following behaviour. Such kind of activation might play an
important role in behavioural act sequence, especially in searching behaviour.
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