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OTPA)KEHME CTPYKTYPbl MAMATH B AKTUBHOCTH
CUCTEMOCNELLM®HUYHbIX HEUPOHOB

M3yuaercst CTPYKTypa NaMsiTH XHUBOTHOTO 1O AKTHUBHOCTH HEHPOHOB,
CrelHaJu3upOBAHHbIX OTHOCHTE/IbHO MOBEIeHYECKHX aKTOB, chopmH-
pOBaHHBIX B TMpolecce oOyueHusi KHUBOTHOTO nuie 1006 BaTeIbHOMY
IOBEEHHIO B 3KCIIEPHMEHTAJbHON KJETKe. [TokazaHo, 4YTO B aKTHBHOCTH
cucreMocnenudUUHbIX HEHPOHOB OTPaKaloTCs CTPYKTYpa HabJ/1101aeMOTr0
[IOBEJeHHS U UCTOPHUSI ero GOopMHUpPOBAaHHA, T. €. CyO'beKTHBHbBIH OMBIT XKH-
BOTHOTO. .

Katouesole cao8a: naMsiTh, IOBEJEHHE, TEOPHUS (YHKILUOHA/bHBIX CH-
cTeM, MEXKCHCTEeMHbIe OTHOLIEHHS, [lOBeleHUeCKHU il aKkT, 00yueHue, HeHpOoH-
Has aKTHBHOCTb, ClelHaJu3alisi HeHpoHa.

Paspupasi TeopHio hyHKIHOHANbHBIX cuctem TT. K. Anoxuna [3], B. b. llIBbipkoB
060CHOBAJI PEANONOKEHHE, COCTOSALILEE B TOM, UTO 3/1EMEHTAMH AMSATH, HJIH CcyObeK-
THBHOTO OMNbITA, SIBASIOTCSA (YHKIHOHAJbHbIE CHCTEMbl MOBEACHYECKHX AKTOB [8].
@ yHKIMOHAJIbHbIE CHCTEMbl OTAE/bHbIX NOBEACHUECKHX aKTOB (GopMHpYIOTCS B NPO-
ecce OGYUEHHS, U MX peajH3allisi BO BHEIIHe Ha0JI01aeMOM MOBEACHHH 3aBHUCHT,
¢ OJHOH CTOPOHBI, OT CTPYKTYpbI NOBeJeHHsl, KOTOpas Onpeie/ser noCIei0BaTENb:
HOCTb ITOBEEHUYECKHX AKTOB, @ C JAPYrod — OT HCTOPHH POPMHUPOBAHHS MOBEACHHS.
[ToTOMY MOXKHO Npeanojaratb, 4To CYUIECTBYIOT pas/JnuHble OTHOLIEHHS MeXIy
JeMEHTAMH NaMsiTH. B TCHXOJOrMH XOpOLIO HM3BECTHBI HEKOTOpbIE THIIBI TAKHX
OTHOLIEHHI|, HATIpHMep pasHble BH/bl aCCOUHALHIL. ,

[TcuxoM3MOIOrHYeCKOe H3yUYeHHe MEeXCHCTEMHbBIX OTHOLIEHHH Yy ueJ0BeKa
BO3MOXHO TpPH COMOCTABJIEHHH CYMMapHOM 3J1eKTPUYECKOl aKTHBHOCTH Mo3ra c
[OC/Ie10BATEbHOCTbIO 10BEJ@HYECKHX aKTOB (HJIH CTPYKTYpOH nosejenusi). -
HCCJIeOBAHHSl MEXKCHCTEMHBIX OTHOLIEHHH BeAyTCsl B PAMKAX H3YYEHHS «COCTOAHMS
cy6bexta nosenenus» [1, 6, 8], Koropoe XapakTepH3yercs KaK «KOHKPETHBIH cOCTaB
YHKUHOHAIBHBIX CHCTEM, H3BJCUCHHbIX M3 MaMATH B onpejeJeHHbli MOMEHT Bpe-
MEHH, H HX B3auMooTHolenusi» [6, c. 46]. [lox «cy6pekTOM NOBEAEHHA» MOHUMAETCS
«BCSl COBOKYMHOCTb (DYHKIHOHA/JbHBIX CHCTEM, H3 KOTOPbIX COCTOHT BHIOBAs H HH-
JMBHLYaJbHO npuoGpeTeHHas namarb» [8, c. 13}

B TO e Bpems MeXKCHCTEMHbIe OTHOWIEHHsI y MKHBOTHBIX MOXKHO U3ydaTh Ha
HelipOHa/NbHOM yPOBHE, HCXO/sI U3 MPeACTAB/IEHHS O cucTeMocnenGpuUHOCTH HEHpPO-
HOB M PerucTpupysi B CBOOOJHOM NOBEAEHHH aKTHBHOCTb HefipOHOB, CrenHaJu3u-
POBAHHBIX OTHOCHTEJIBHO (YHKIMOHAIbHOH CHCTEMbI ONPEEIEHHOrO [IOBEEHUECKOI 0
akra [10]. Kak nokasaHo B HalIHX MPeAbIAYIINX HCCAEL0OBAHUAX, TAKAs CHELHATH-
3alUsa HelpoHa sIBJsieTCs CTabuIbHOM XapaKTepUCTHKOM ero akTHBHOCTH [5] H mo-
JKeT CJYXKHTb [10Ka3arejemM M3BJeUEeHHs H3 NaMATH (akTyasnu3aluu) JaHHOH CHCTe-
Mbl B HaGaionaeMom rnoseaennd [7]. Hefiponbl Kopbl GOBUIMX noJylwapui cnemua-
JIH3HPOBaHbl KAK OTHOCHTENbHO CHCTEM OT/AE/bHbIX IOBEACHUECKHX aKTOB npuobdpe-
TEHHOTO B SKCIIEPHMEHTE NOBeeHH s («HOBbie CHCTEMBI»), TAK U OTHOCHTRILHO TEX,
KOTOpble GBI CHCT@MaMH I10Be/IeHYeCKHX aKTOB Ha GoJsiee paHHUX 3Tanax OHTOreHe-
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Puc. 1. Ipaduueckoe npeicrapjieHHe aKTUBHOCTH CHCTEMOCHELM(PHUHBIX HEHPOHOB B aKTaX ILHKJIHUECKO-

ro MoBeJeHHS. @ — cXeMa 3IKcnepuMeHTanbHol kaerku. I1— nexann, K — kopmywku. Lluppamu o6o-

3HAUEHbl BbIAEJEHHBIC STalbl MOBElEHHs; O — HEHPOHbI «MOAXoAa K mejanu», n=17; 8 — HeHPOHbI

«AOCTaBaHUsl MHLLH H3 KOPMYLIKH», n=14; & — HEHPOHbl «MOAXOAA K NeAajH U HaKaTHsl HA Hee»,

n=12; 0 — HelipoHbl «NOAX0Aa K OAHOH H3 KOpMyliek», n=9. Ha 3ToM H BCex MOCJeAYIOLIHX

PHCYHKAX: MO OCH a06CUHCC — HOMEpa 3TanoB NOBEAEHHs] (MOBEAEHUYECKHX AKTOB), M0 OCH OpAMHAT —
HOPMHPOBaHHAsl CPeAHSISA 4acTOTa aKTHBHOCTH

3a («cTapble CHCTeMbI»), @ B HCCJIEyeMOM [OBEIEHMH BLICTYNAIOT B KAuecTBe cy6-
CHCTeM MOBEJAEHYECKHX aKTOB H MOI'YT NPHCYTCTBOBATb B HECKOJIbKMX aKTax peaJiu-
gylolerocst nosefaeHus [2, 4, 9, 11].

AKTHBHOCTb ClELHANH3HPOBAHHBIX HEHPOHOB MOXKHO pasaenuTb Ha crenupHye-
CKYI0, MPOSIBJSIOILYIOCS NPH peanu3aniu QyHKIHOHAJIbHOH CHCTEMbI TOTO TOBEIEeH-
YeCKOro aKTa, OTHOCHTE/IbHO KOTOPOro CrelHa n3upOBaH JaHHbIl HEHPOH, U Hece-
UH(pHYECKYIO, MPOABJAIOULYIOCS MPH peaju3aliu APYrHX NOBEJeHYeCKHX AaKTOB.
[Tocko/IbKy aKTHBHOCTb OT/E/bHOTO HEHPOHA CBA3aHA ¢ AKTHBHOCTHIO BCEro MO3ra,
TO 110 AKTHBHOCTH CHCTEMOCNELHPHYHOTO HeHPOHA BHE BPeMEeHH Peau3aliu crely-
(DHUECKOH CHCTEeMBI MOXKHO CYAHTh OO M3BJEYEHHH 3TOH CHCTeMbl H3 MAaMSITH npu
peaynsaluu APYrux noBeieHuecKHx akToB. B Hacrosiuell pa6ore Gblia nocrapjaeHa
3ajlaya — Ha OCHOBE HM3YUYEHHsI AKTHBHOCTH CHCTEMOCTEUH(HUHBIX HEHPOHOB NpH
peanu3auuy UHMK/AUYECKOTrO MUILEeJ00bIBATEIBHOIO MOBEAESHHUS BbISIBUTh OTHOLLIEHHS
MeXJly CHCTeMOM, OTHOCHTENIbHO KOTOPOH CrelHalu3upoBaH JaHHbi Hefipon (cne-
UH(HIECKOR ), ¥ APYTUMH QYHKLIHOHAJIBHBIMH CHCTEMAMH AHAJIU3HPYEMOTO MOBEje-
Husl. BoisiBJIeHHBIe TaKUM 00pa30M MeKCHCTeMHbIE OTHOIIEHHS MO3BOJIST COCTABUTH
NpeJCcTaBjeHHe O CTPYKType namsTH, npHoGperaemMoil B peaysbrare 00yueHHS,

METOIL MKA

B ocuoBy Hacrosinieii paGoThl MOMOKEH KOJMYECTBEHHBI AHANH3 aKTHBHOCTH cueremMocnenHHUIHbIX -
HEHPOHOB JMMOHYECKOH KOPbl KPOJduKa B BhifeJeHHBIX 10 aKrax HUKIHUECKOTO NHILEA00HBATENBHOTO
NOBe/leHHs .

AKTHBHOCTH HEHPOHOB -GblJia 3aPerHCTPHPOBAHA Y UeThiPex KPONHKOB NpPH MHleA00BIBATENBHOM
NOBe/leHHH B KJ/eTKe C ABYyMsi KOpMywKamu (puc. 1) u AByms meiansmu no yraam (puc. 1, a). Has
NoJy4yeHHsl MHILH H3 KOPMYILIKKM KPOJIHK A0JxeH Obll HaXkKuMaTh Ha Nejaje B COCEAHeM C Heli yriy sKcre-
puMeHTaNbHOH KieTKH. DP(heKTHBHOCTL HaKaTHs HA MEAaly MEHAAACh SKCIIePUMeHTaTopoM Hepes |0—
20 moGexkek Kpo/auka BIOIbL KaXI0H CTeHKH KIETKH OT Medaju K Kopmylike W ofpaTHo, Cnaiikopyio
AKTHBHOCTb OJAHHOYHbBIX HeHPOHOB MuMOuuecKoi o6iactu kopwl (P 8—10, L 2—3 no atnacy Tauraodd,
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[image: image3.jpg]Moube [13]) perucTpHpoBait y fipefiBapuTeIbHO 06yueHHbIX KPOJIHKOB CTEKSIHHBIME MUKPO3JIEKTPO-
JaMH, 3aN0JHEHHBIMH 3M pactsopom KCl, ¢ AHaMeTPOM KOHUHKA {—3 MKM M CONMPOTHBJEHAEM 3—7 Mowm
wa uacrore 1000 T'u. TTonck HeiipOHOB OCYLLeCTBAICH aBTOMATHYECKH TpH JHCTAHIMOHHOM HOrpYXKeHUH
MUKPO3JIEKTPOAA C MOMOLLBIO MHUKPOMaHUITYIsTOPA, (puKCHPOBAHHOTO Ha TOJIOBE sKuBOTHOro. HelpoHHuyio
AKTHBHOCTb, a TAKIKe TIOBe/IeHIeCKHE OTMETKH PerucTpupoBasiu Ha maruTodoue «Huxon Konen» ¢ nocJe-
JYIOLHM BOCTIPOM3BE/IeHHEM Ha oymare ¢ pesyKinei CKopocTd B 10 pas. s [oBefeHUYeCKHX OTMETOK
HCTIONB30BAJHMCh CBETOAHO/bI, [OMelleHHbIe B KOPMYIUKe, y Nelaii H B cepeitiiHe 06eHX GOKOBBIX CTEHOK
KaMmephbl, 1 (POTO3JIEKTPHHECKHE y3KoHarnpas/ieHHbIe NACTAHKH HA rojioBe KpOJHKa, B KOpMylIKax u B
nepaasx. [losromy npH BOCIIPOH3BE/leHHH aKTHBHOCTH HeiipoHa Mbl UMeJi OTMETKH HaXOXKIeHHSI MOP /bl
KpoJiMKa B KOPMYUIKE, naxarths Ha melaib (Haxoxenus Jambl Ha nejanu), a TAKKe MOMEHTa Tpo-
XOMJIeHHSE KPOJIMKOM CepeuHbl GoKOBO# CTEHKH, T. €. MoBopoTa K Mefadd HJIH K KOpMYyLIKE. [apad-
JleJIbHO TIOBeJleHHe KPOJIHKa perucTpupoBany Ha sraeoMarunTodon. CTaTHCTHIeCKas 06paboTKa noJyieH-
HBIX JAAHHBIX NPOH3BOAHIACEH HA [19BM «Cera 3000» (SAnonus) .

OGyuenue KHBOTHBIX WHCTPYMEHTabHOMY HOBE/ACHHIO B KJETKe OCyIleCcTBIsAIO0CH B IBYX pasjiHuHbiX
[oc/e10BaTeIbHOCTSAX. Kpoauxos [ u 1l cnauana o6yuaJii noJiydaTh MHULY 13 PaBOoii KOPMYLIKH, 3aTEM
HaKUMATh HA IpaByio nejanb A [OSiBJCHUS MHILM B KOPMYIUIKE. Tlanee Ty »Ke NpouUeLypy MOBTOPSAJIH
Ha J1eBoll CTOpOHe, T. €. 06yuaaH nosiydath MHILY H3 7ieBoi. KOPMYILIKH, MOTOM — HamUMaTh Ha JIeBYIO
Nejab JJs TIOSIBJIEHHS NI B KopMylike. Takum 06pa3oM, KpOJIuK obyua/icsa cHauana [UKJINYECKOMY
[OBe/IeHHIO B0 NPaBoit CTOPOHbL KjaeTky (KopMyluka — feialb — KOpMyllKa), 4 3aTeM — BAOJb J1eBoi
ctopoHbl. Kpo/iHKoB 111 u IV cuauaqa oGydanu noay4ars MMy W3 JIEBOH KOPMYILKH, 3aTeM — H3 NpaBoif.
Caeytouium 3Tanom Gbisio oGyueHie HaXaTuio Ha npaByio nejajb, 3aTeM — na Jaepylo: TakuMm 06pa3oMm,
cxeMy OOyueHHsI MOXKHO NpeicTaBuTh CIeyIoLULIM 06pasoM Jlsi KPOJIHKOB [—11: npaBasi KOpMyLiKa —
npapas nejainp — JeBas KopMylilKa — JeBasi nefaib; s kpoaukos I 1 IV: neBasi KopMylKa — Tpa-
pasi KOpMylIKa — NpaBasi neiasb = JleBasi mejalb.

(OCHOBHBIM KpHTEpHEM otGopa HeilpoHOB JUIf aHANM3a 6Lila JMTENBHOCTD perucTpailit HeipoHa
He3aBHCHMO OT €ro crielann3alii = oT6Hpauch Te HeHPOHB, KOTOpble YAaJ10Ch 3aperncTpuponarth He
MeHee HeM B [SITH MOBEJEHUECKHX LMKAaX Ha KaXJoi cropone leTKH. Kputepuem Creiuannsatlin
HefipoHa OTHOCHTEJbHO (yHKIMOHATBHOM CHCTEMD! 1OBEIeHUECKOro aKTa CJyMHHio Hajuupe aKTHBaUHH
JaHHOrO HelpoHa npH Beex peaiu3alusiX AAHHOTO MoBeJleHUeCcKoro aKTa.

B KauecTBe XapaKTepHCTHKH aKTUBHOCTH HefipoHa Gblin BbIOpaHb! Ba He3aBHCHMBIX MokasaTtess —
cpeaHsisi 4acToTa craifkoBO# aKTHBHOCTH HejipoHa Ha KOHKPETHOM srafe TMOBEJeHHsI W BEPOSTHOCTD
HaJMuHsi AKTHBAlMK Ha 3TOM srane. [lpeiBapuTeabHO KasKLblil OBefleHUecKuii 1uKa, T. € 0TpPe3okK
[oBeleHHsi MeXy ABYM#A Hoc/ieloBaTeIbHbIMH 3aXBATAMH NOpIKK NHILH U3 OJLHOi 1 “TOH K€ KOPMYIIKH,
6Ll pasjesied Ha nATh 3TanoB B COOTBETCTBHH C [HOBe/leHYeCKHMH OTMETKaMH.

Ka/apiit u3 3THX 3TAMNoB [lOBe/IeHHs COOTBETCTBOBAI KOHKPETHOMY TMOBE/leHYECKOMY aKTy, KOTOpbIH
dopmupoBaics Ha onpejieieHHOM CTaiHH 06yueHHsi HKHBOTHOTO [HLLe06bBATeIbHOMY  TIOBEACHHIO
B SKCIEPUMEHTAJIbHOI KIIETKE. Tak, B NOBE/IeHUECKHX 1lMKAAX Ha 7leBOf CTOPOHE KieTKH Oblid Bbi/leJIeHb!
caepyiolue STarbl: | — HaxoXjeHHe MOPAbl KPOIHKaA B KOpMyIIKe, 3aXBaT MHHLH; 9 — KeBaHHe NUILK B
KoM(OPTHO# Mo3e HJH HauaJjio MOBOpOTa K mneianu (no OTMETKH nosopora); 3 — MOAXOA K megaau (oT
oTMeTKH MOBOpOTa [0 HamaThs HA neianb); 4 — Haxarue Ha nepajib, 5 — TMOAXOA K KOpMYILKe.
AnaJlorunbie 3Tamnbl (6—10) Gbiin BhIAEJEHD! B [lOBe/ieHUECKHX LHK/IaX Ha npaBojii cTopoHe KieTKH
(puc. 1, a). AKTHBHOCTD KaXKJOTO HeilpoHa Ha BbULEJIEHHDIX yranax npeacrapasnach rpaduyecku: Mo
opAxHaTe — HOpMHPOBAHHAs OTHOCHTEJILHO 4aCTOT AKTHBHOCTH B crieliHUECKOM aKTe  Cpeisisl
yacToTa AKTHBHOCTH B JlaHHOM aKTe, MO0 aGelucce — HOMepa 3Tamnos (aktoB) (pHc. 1, 6—0). Takue
rpaduKy, MO3BOJSIOUIAE OlleHHBaTh AKTHBHOCTDb HefipoHa B KaxJlOM aKTe y3yuyaemoro roseienus B
TeyeHHe BCero BpeMeHH peructpaluy, ObliH focTpoeHbl 1S BCEX npoaHaik3upoBaHHbiX HEeHPOHOB.
Tlpu conocTap/ieHnu Takux rpaduKoB aKTHBHOCTH pa3HbIX HEeiPOHOB, ClieLLHAH3HPOBAHHBIX B OTHOMICHHH
OIHHX M TeX e MOBeJeHUecKux AKTOB, MOXKHO BbIsIBJISTH MEIKCHCTEMHbIE OTHOLIEHHS, onpejensione
aKTHBHOCTb JlaHHOIO THIIA HelipoOHOB B U3yUaeMoM noseaeHuy. JloctoBepHoe pasiHiue AKTHBHOCTH HEHPO-
4a B aKTax MHieN06bBaTEIbHOTO foBe/leHUs OTpeesaIoch no t-kputepuio CThIOAEHTA ripu cpaBHeHUH
CpeHHX 4acToT AKTHBHOCTH JWIsl KaXlo# naphl aKTOB. 2

PE3VJIbTATbI U HX OBCY)KAEHHUE

Ws 333 3aperncTpupoBaHHbIX HefipOHOB JUisi aHanu3d oo orobpano 180
(108 neitpoHOB, 3aperucTpHpOBaHHBIX Y KPOJIMKOB [—1II, 72 ueiipoHa, 3aperncTp-
pOBaHHbBIX y KPOJHKOB I—1Vv).

" Bce mpoaHa/JM3HPOBAHHBIE HelipoHBI OblIH pacnpejiesieHbl Mo rpynnam co CXoa-
HBIMH Crielidasin3aluusMa. Y 68 HelipoHOB CrielHaan3alus fposiB/isiach B OTHOLIEHHH
OJIHOTO U3 Bbi€/EHHbIX [lOBe/leHUeCKHX aKTOB M/ ABYX noc/JeoBaTe]bHbIX aKTOB
(puc. 1, 6—0) . 35 HEHpOHOB 6blin crieliaau3upoBatbl OTHOCHTEJIbHO MOBeIeHYECKUX
aKTOB MOJAX0/a K Mejia/u 1 /unu HaXKaTHs Ha Hee: 90 — OTHOCHTEJbHO npasoil nesa-
au (10 He#pOHOB, crielliau3upoBaHHbIX B oTHOILIeHHH noaxoja K nepanau, 8 — MOA-
xoJa K nefaju u HaxaTHs Ha Hee, 2 — Ha)aTusl Ha NpaByio mepadnb); 11 — OTHO-
CHTe/IbHO JIeBO# nepanu (7 — moaxoja K menas, 4 — mOAXOJa K JIeBOi nejanu
naxcarust Ha nee). [lns 4 HeWpOHOB crietprueckumMy Gbliu aKThl noaxojia K o6enM
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neaasisiM M HaxKaTusl Ha HUX. B rpynmy crneuuaJu3npOBaHHbIX OTHOCHTE/bHO MOBe-
JleHUeCKHX aKTOB MOJAX0/la K KOPMYIIKaM H/HJH A0ObIBaHHS MHLIH H3 HUX OTHECEHO
28 neiipoHoB. M3 HuX 3 HefipoHa OblIM CrielHaJH3HPOBaHbl OTHOCHTE/NLHO NMOAX0AA,
5 — noaxoAa ¥ JA0GbIBAHMS NHIUK, 7 — A0GbIBaHHS MUILK M3 JIeBOH KOPMYLIKH;
6 HeiipoHOB OblIH ClElHaJM3HPOBaHbl B OTHOLIEHMH MOAXOA4, 2 — noO6bIBaHUs
NHULLKA W3 PaBOil KOPMYLIKU. Bce 3TH HEiAPOHBI OTHECeHbI B IPYNINYy «HEHPOHOB HOBBIX
cuctem». Ciola e BOLIJIO 5 HefpOHOB, aKTHBHOCTb KOTOPbIX Obl1a CBsi3aHa ¢
orpe/ie/IeHHbIM MECTOM KCIIePHMEHTANbHON KJeTKH, a He C KaKHM-/TH00 H3 Bblaessie-
MbIX HaMH aKTOB.

OcraBuinecsi 37 HefpPOHOB, /sl KOTOPBHIX y/JaJoCh OMpele/iuTh MOBeAeHUECKYI0
CrelHan3aluio, GblJIi OTHECEHbI K «HeiPOHAM CTapbiX CHCTeM»: 9 HEHPOHOB, CriellHa-
JU3HPOBAHHBIX B OTHOUIEHHM aKTOB MOAXOAa K 0GeMM KOpMyUIKaMm H A0GbiBaHUA
NUILK U3 HUX, | HelpoH, crelnaJu3upOBaHHbIA B OTHOLIEHHH IPbI3€HHA H XKEBaHHS.
AkTuBHOCTb 27 HeiipoHOB Obijla CBsi3aHa C KakKMM-JIHGO [BHXKEHHEM XHBOTHOIO,
CoBepIlaeMbiM B NIPOLECCe LIHKIHYECKOro MUIle100biBaTe/IbHOr0 NMOBeIeHHs B K/eTKe.
J1isi 3THX HeHPOHOB XapaKTePHbIMH ABJIS/IMCb aKTHBAlWH B MOBEJEHYECKHX aKTaXx,
COBEpLIAEMBIX KHBOTHBIM HA Pa3HbIX CTOPOHAX SKCNepHMeHTaNbHOl KaeTkH. Hanpu-
Mep, Cllellia/n3allsl HefipoHa «I0BOPOT HaJeBO» MPOsBJs/IACh Ha JIeBOi CTOpOHe
KJeTKM KaK aKTHBallMsi MPH MOAXOJAe K KOPMyLIKe, a Ha NMpaBoi — NPH MOAXOJe K
nefalu, u Ha rpaduKax WX akKTHBHOCTH COOTBETCTBEHHO HMeeTCs MO Ba THMA AKTH-
BaluH. [1aTTepH aKTHBHOCTH 3THX HePOHOB B LMKJIHYECKOM NOBEIeHHH ONpeae/IsiICs
3a/laHHBIM CTPYKTYPOil 1aHHOTO MOBeJeHHsl HCIONb30BAHHEM CrelH(PHUUIECKOH A
HHX CHCTeMbl NPH Peasu3allii HOBbIX aKTOB LHK/HUECKOro NHIle100bIBaTe/IbHOrO
MOBe/IeHHSI.

WuauBuayasbHble MaTTePHbl aKTHBHOCTH HEHPOHOB Jaxe OJIHOM W TOH XKe ce-
HaNu3aldd CHJIBLHO BapbHUPOBAJH, I03TOMY /Uil CTATHCTHYECKOro CpaBHEHHsI
AKTHBHOCTH [0 BCeM aKTaM MNPOBOAMJOCH yCPeIHEHWe H CTPOMJICS YCpeIHeHHbIH
MaTTepH aKTHBHOCTH BCeX HefpOHOB AaHHOH creuxanusauud. Takoi aHa/lu3 NpoBO-
JHJCA TOJBKO AJsi Hanbosiee yaCTo BCTPEYaloUIMXCsl Crelnanu3aluii.

B camyio GoJibliyto rpynny Bouio 17 HelipoHoB, 06belMHEHHbIX N0 CrelHaIn3a-
LlUM «MOAXOA K Mefa/u» (Ciofa OTHeCeHbl BCe HEeHPOHbI, CnelraJu3HpoBaHHbIC B
OTHOLIIEHHH aKTa MOAXOAA K OAHON M3 meiaJeil Ge3 yyeta CTOPOHbI KaeTku). Ilpu
aHa/u3e yCpeJHeHHOH KapTHHbl aKTHBHOCTH 3THX HefipoHoB (puc. 1, 6) Obl1o obHa-
pY>KeHO NOMHMO BbipaKeHHOH aKTHBallWHW B «Cleud(pnyecKoM» akTe MNOAXOAA K
negadu (3) L0CTOBepHOE yMeHblileHHe aKTHBHOCTH B aKTaX MOJAXO0/a K KOPMYyLIKe Ha
cTopoHe creluduueckoro akTa u Ao6biBaHus nuiuu u3 Hee (1, 5) 1o cpaBHEHHIO C
AKTaMM HaXkaTusi Ha nefanu (4, 9) ¥ Noaxoja K nejaju i K KopMyliKe Apyroi cTopo-
el (8, 10).

Jlpyrasi Goabllasi rpynna coctosia u3 14 HefpoHOB CO creluanu3alued «10-
cTaBaHHe MHILM H3 KOopMywKu». [Ipu aHaju3e yCpeAHEHHOH KapTHHbl aKTHBHOCTH
5THX HellpoHOB (puc. 1, 8) momMuMo akTHBalMu B cneuuduyeckom akre | ynainoch
BLISIBUTB JOCTOBEPHOE yBeJIHUeHHe aKTHBHOCTH B aKTaX MOJXO0/Aa K «CBOEH» KOpMy1l-
Ke W J0CTaBaHHM NHUILM M3 Apyroil (5, 6) mo cpaBHEHHIO C aKTaMH IOBOpPOTA OT
KOPMYIIKH H MoaxoAa K Heil (7, 10). 12 HeiipoHOB 6blI0 OGbENMHEHO MO KPUTEPHIO
CrelHa/u3aliK «II0AXO0/ K Nejlaji H HaXkaTHe Ha Hee». AHa/lu3 CyMMapHOH ycpel-
HEHHOl KapTHHbI aKTHBHOCTH 3THX HEHPOHOB (pHC. 1, 2) BbISIBHJ IOMHMO aKTHBALHH
B CrielH(pUUecKuX aKTax 3 U 4 I0CTOBepHOe yBesHueHHe aKTHBHOCTH B aKTax I0BOpPO-
Ta OT KOPMyIeK W HaXkaTHsi Ha Mejasib APYroi cTopoHbl (2, 7, 9) mo cpaBHeHHIO
¢ aKTUBHOCTBIO B aKTax JA0CTaBaHHs MUILK H3 KOPMYUIeK H MOAX0JAa K KOpMyUIKaM
cBoeii ctopoHnl (1, 5, 6). Takoii xe aHanu3 Obl/1 IPOBeJieH /Il aKTHBHOCTH 9 Helipo-
HOB, CTIellHa1M3HPOBAHHBIX OTHOCHTENLHO NI0AX0/1a K O/IHOI W3 KopmyLuek (puc. 1, 0).
Kpowme crieiinuuecKoil aKTHBALMH B aKTe 5, 10CTOBEPHbIX Pa3/HUHH MeX/y aKTHB-
HOCTBIO B OCTaJIbHbIX aKTaX OOHAPYXKHTb He yAaJoCh.

AHaJHM3 AKTHBHOCTH BCeX 3THX ueThlpex TPyNI HeipPOHOB B HecCrelH(HYecKHX
aKTax [MokasaJj, 4TO JOCTOBepHOe pa3/iHuue HabJi0l1aerTcsi TOJbKO MeXAy TeMH
aKTaMu, KOTOPble 3aHUMAIOT KpaiiHee MoJl0XKeHue 1o uactore. [Ipu 3T0M MakcHMallb-
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Puc. 2. 3aBucumMOoCTb KapTHHbI AKTHBHOCTH HEHPOHOB «100bIBAHHS NMHILK M3 KOPMYIIKA» OT HCTOPHH

00yueHHust Kpoauka. A — 106biBaHHE NHILH H3 NEPBOH MO MOPSIAKY OOYUeHHS KOPMYIIKH; B — 106biBa-

HHe MHIIH U3 BTOPOH MO MOPSAKY OOyYeHHs KOPMYIIKH. | — HeHPOHbI «ICObIBAHHS MHIIH H3 MPAaBOi

KOPMYLUKA»; 2 — HeHpOHbl «JOOLIBAHUS MHIIH M3 JIEBOH KOPMYIUKH»; 3 — yCpeiHeHHasi KapTHHa

AKTHBHOCTH HEHPOHOB «MepBOH KOPMYILIKHM» (CIJIOWIHAS JHHHSA, N =6), HEHPOHOB «BTOPOH KOPMYUIKH»
(nyHkrup, n=28)

Hasi ¥ MUHHMaJ/IbHasl aKTHBHOCTH BBISIBJSIIOTCS TOJBKO KaK TEH/EHIHS, U TPAKTHUECKH
HEBO3MOXKHO pas/e/IuTh AKTHBHOCTb B 3THX aKTaX Ha KaKuHe-Ju60 BbipaKeHHble
MOATPYIIIBL.

HMcnosb3oBannas HaMu pasHasi 10C/€10BATeNbHOCTb 3TANOB 00y4YeH sl }KUBOTHO-
ro B 3KCIEPUMEHTAJNbHOH KJeTKe [103BOJsieT CPABHHTb aKTHBHOCTb HEHPOHOB, Clle-
LHaH3HPOBAHHBIX OTHOCHTEJBHO OJHHX U TeX XKe aKTOB (Hamnpumep, MOAXOA K Iie-
AaJjii), Ho COPMHPOBAHHBLIX HA Pa3HbIX 3Tanax obyueHust. 3 npuseseHHoi B pasje-
Je «Meroauka» cxembl 00yuyeHHsl JKHBOTHBIX SICHO, YTO OCHOBHbIE OTJIMUHA MEXKy
HCTOPHAMU OOy4eHHsI KPOJMKOB [ABYX TPYIII COCTOSIIH B TOM, YTO 0OydeHue nepBoi
rpynnbl KponkoB (Kpoauku I—II) HaumHa/sOCh ¢ MpaBoOil KOPMYLIKH, H 06ydyeHue
J0GbIBAHMIO NMHILM M3 JIeBOH KOPMYLIKH CJe[0Bajo 3a oOyyeHHeM HaxKaTHIO Ha
npasyio neiajnb. O6ydyeHne ke BTOPOH I'PYINbl KPOJUKOB (Kpoauku I111—IV) nauu-
HAJIOCh C JIeBOH KOPMYIUKH, NOC/e Yero cjefoBaJso obyueHue MOOLIBAHUIO MUIIH U3
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npaBoii KOPMYLIKH H JIHILb 3aTeM — HAKATHIO Ha npaBsylo nesanb. B o6oux caydasx
3aBepIIAIoLUM 3TanoM OblIo o6yueHne HaxKaTuio Ha JIeBYiO Meialb.

[Ipu conmocTaB/eHHH MaTTepHOB aKTHBHOCTH crielaJu3nPOBaHHBIX HEAPOHOB Y
KPOJMKOB TIePBO# M BTOPOI1 rpyn 6ol 0OHApyKeHbl 3JeMeHThl CXOACTBA B KapTH-
HAX AaKTHBHOCTH HEipOHOB, CMelHalu3HPOBAHHbIX OTHOCHTEILHO J06bIBaHHSA MHILA
¥3 TepBoil MO MOPAAKY OOyd4eHHss KOPMYIIKH, T. e. «HefipOHOB MpPaBOil KOPMYIIKH»
KPOJIMKOB NepPBOM rPyIiibl U «HePOHOB JIEBOH KOPMYLIKH» KPOTHKOB BTOPOH Trpynibl
(puc. 2A). XapaKTepHbIMH /51 HUX ABJACTCS SIPKO BblpakKeHHasi crelyasusanns,
T. e. AKTUBHOCTb B crielduyeckom akTe (aKT 6 y KPOJIHKOB MePBOif IPYIIIbl H aKT 1
y KPOJIHKOB BTOPOH rpynmbl) 3HAYUTEJIbHO MPEBOCXOINT (B cpennem B 8,9 pasa)
AKTHBHOCTb B OCTaJbHBIX aKTaX, B KOTOPHIX aKTHBHOCTb TAKHX HeiPOHOB AOCTOBEPHO
He pas/auyasach. Ha Toil CTOpOHE KJETKH, FAE naGaioajach crneuuduueckasi aKTHB-
HOCTb HEHPOHOB, MOXKHO OTMETHTH cnabylo aKTHBALMIO B aKTe MOJAX0Aa K KOpMYyLIKE
(5 1 10 cOOTBETCTBEHHO) . AKTHBHOCTb Ha APYroil CTOPOHE OTHOCHTEJIbHO paBHOMED-
Ha BO BCex aKrax.

B naTTepHax aKTHBHOCTH HEHPOHOB, crenuann3upoOBaHHbIX OTHOCHTENBHO BTOPO#
110 MOPSIAKY 00yueHHs KOPMYIIKH, T. €. «HeiiPOHOB JIeBOH KOPMYLIKH> nepBot TPymbl
KPOJIMKOB M «HEHPOHOB npaBoil KOPMYIIKH» BTOPO# TpyMIbl KPOJHKOB, TaKxe
06HapyKeHO CXOACTBO (pHC. 2B). BeipaxKeHHOCTb crielaau3upOBaHHON AKTHBHOCTH
B HHX 3HAUMTeJNbHO MeHblue. OHa MpeBbilaeT aKTHBHOCTb B OCTAJILHBIX aKTax Jullb
B 3,9 pasa, uTO N0 CPaBHEHHIO C BBIPAXEHHOCTBIO crielanu3aliy B MpeabliylieM
c/lyuae 0Kas3asoch 10CTOBEPHO MEHbILE (p<<0,05). B 1o ke BpeMsl A/ STHX He#po-
HOB BbisiBJIeH Pa3HbIii MAaTTePH aKTHBHOCTH Ha CTOPOHE, NMPOTHBOMNOJIOKHOH CTOPOHE
creluanu3auni. J1is «HeHPOHOB JeBOH KOPMYLIKH> (KpOJIMKH NepBoi rpymbl) 3TOT
fMaTTepH XapaKTepH3yeTcs A0CTOBEPHBIM MOBLILIEHHEM aKTHBHOCTH B aKTax Mojxoja
K MpaBoii nejajid ¥ HaXKaTus Ha Hee (8,9) no cpaBHeHHUIO C IPYrMMH aKTaMu Ha 3TOH
cropoHe KaeTkH. [Lisi He#lPOHOB BTOPO# I'PyMIbl KPOIHKOB («HeiipoHbl TpaBoil KOp-
MYIUKH») TaTTepH aKTHBHOCTH Ha JIeBOil CTOpPOHE XapaKTepuayeTcsl yBeJHYeHHEM
AKTHBHOCTH B aKTe JA0CTaBAHHS MHILH KPOJHKOM H3 KOPMYUIKH (1) mo cpaBHeHHIO
c APYTMMH aKTaMi Ha 5TOH CTOPOHE KJCTKM.

B oT/iMuMe OT MOBeJeHHs Yy KOpMyllIeK MOBEAEHHE y nenasnei GopmupoBasoCh
y BCex KPOJHMKOB OJHHAKOBO — MOAXOLY K npaBoji NMeiai M Ha)KaTHIO Ha Hee BCe
KPOJMKH 00y4aiuch paHplie, 4eM MOAXOLY K JeBOH mMejaJii W HaxKaTHIO Ha Hee.
CraTHCTHUECKOe CPaBHEeHHEe YCPelHeHHOH aKTHBHOCTH 10 HeHpOHOB, ClIEUHANH3HPO-
BAHHBIX B OTHOLIEHHH MOAX0/Aa K NMPaBoil nejasy, nokasajo, 4To MOMHUMO BBIPaXKeH-
HOCTH crelln(uyecKon aKTHBaLKH (8) BbIABIAETCS AOCTOBEPHO 6oJiee BbICOKasi ak-
THBHOCTb B aKTaX MOAXOAA K MEJasu Ha JIeBOH CTOPOHE KJCTKH (3) mo cpaBHEHHIO
¢ aKTaMu Moaxoia K KOpMYILIKe, pacnosiokKeHHoH Ha npasoii cropore (10, 6)
(puc. 3, @), H AOObIBAHKS MUILH H3 HEE. AHanu3 CyMMapHOH KapTHHbI aKTHBHOCTH
8 HelipOHOB, CMELHANH3HPOBAHHBIX B OTHOIICHHH MoAX0/Ja K MpaBoi Mefad U Ha-
KaTus Ha Hee (puc. 3, 6), mokasaJ, 4TO IOMHUMO cnenuduyeckoid akTHBAUKH B
aKkTax 8, 9 BHIABAAETCH NOCTOBePHO GoJiee BLICOKas aKTUBHOCTh B aKTax MOBOPOTa
roJIOBHI K J1IeBOM MelaJii U HaxaTus Ha Hee (2, 4) no cpaBHEHHIO C aKTaMH J00ObIBaHUS
NULIA 3 KOPMYUIEK H NMOAX0Aa K npasoit kopmyuike (1, 6, 10). OTHOCHTE/NBHO aKTa
Ha)KaTHsi Ha NpaByio neaasb Obl10 CrieLHali3HPOBAHO BCEro ABa HeHpoHa, NO3TOMY
Ha puc. 3, 8 MPHBOIATCS MHAMBH/YaJbHbIE NATTEPHLI MX aKTMBHOCTH; CTATHCTHYE-
CKOTO CpaBHeHHusl He POBOAH/IOCE. [Ipu Bu3ya pHOM aHa/lu3e BbIABASETCA HA obu1eM
(hoHe TOJBKO aKTHBalus B creltiuueckom axre (9).

OTHOCHTEJILHO TOBEJEHUECKHX aKTOB Y JIeBOH nefanu ObIIO Crenrasi3upoBato
11 nweiipoHos. Ilpu ananunse yCpeHeHHO! aKTHBHOCTH 7 HeHpOHOB, CHEeLHaTH3HPO-
BaHHBIX B OTHOULIEHHH aKTa MoAXola K NeBoft nepanu (puc. 3, 2), oOHapyxeHo, 4TO
[IOMMMO Clelin(uyecKoyl akTHBaluu B aKTe 3 pMeeTcsi LOCTOBEPHO 0GoJiee BhICOKAs
AKTHBHOCTL B aKTe NMOBOPOTa rOJIOBHL K seBoli mefanau (2), a Takxe HaxaTusi Ha
npaByio neja’b H MOAX0Ad K npasoit Kopmyiike (9, 10) no cpaBHenuio ¢ aKTHBHO-
CTBIO MPH MOAXOJE K JeBOM KOpMyLIKe (5). AHanu3 ycpeiHeHHOH aKTHBHOCTH 4 nep-
POHOB, ClIelHaIu3HPOBAHHBIX B OTHOLIEHHH NOAX0AAa K JIeBOH NeiaJsid i HaXKaTus Ha

3 Tleuxonoruyeckuii xypnana, Ne 2 : 65
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Puc. 3. KapTuna aKTHBHOCTH HEHPOHOB, crenMaNu3HPOBaHHBIX B OTHOLIGHHH aKTOB MOAXOAd WJH Ha-

JKaTHs nefaJjeil. a — HefpoHbl «IOAX0oAa K npaBoif Nefajn», n=10; 6 — HelpOHbI «NOAX0AA K 1paBoH

Nenaiu W Ha)Katus Ha Hee»; n=8; 8 — HefipoHbl «HaXKaTusl Ha NpaBylo Nelaljb>, n=2; ¢ — HeHpOHbI

«IOAX0A K JIEBOH Mefasn», n=7; 0 — HelpoHbl «OAX0AA K JIeBOH Mejaju u Ha)aTusl Ha Hee», n=4;
¢ — HefipoHbl «M10JX0fa K 00eHM Neansim>, n=4

Hee (puc. 3, 0), He BbISIBUJ JIOCTOBEPHBIX pas/iuuuii MeX1y aKTHBHOCTbIO B KaKHX-
6o aKkTax, KpoMe Creln(Hyeckoid aKTHBALHMH B aKTax 3, 4.

Hakonell, 4 HefipoHa GblIM CrelHalU3HPOBAHbl B OTHOIICHHH AKTOB noaxona K
o6enm neaansiM. [Ipu aHa/iu3e ycpeJiHeHHON aKTHBHOCTH STHX HefipoHoB (puc. 3, e)
y1aJ10Ch BbISIBUTH TOMHMO crieli(HUeCKUX aKTHBALMH B aKTax 3, 8 nocroBepHO GoJee
BBICOKYIO aKTHBHOCTb B aKTaX Ha)KaTHs Ha o6e me1au | I0BOPOTa TOJIOBHI K IPaBOi
nenanu (4,9 u 7) no cpaBHEHHIO C aKTaMH MOAX0/la K JIeBOil KOpMYILIKe U 100bIBaHHS
nuiy u3 Hee (1, 5).

[losyueHHble Pe3y/bTaThl CBHACTE/NLCTBYIOT O TOM, HTO B aKTHBHOCTH KaxKJo#
rpyNIbl CelHalH3HPOBaHHbIX He/ipOHOB, KaK MPaBUJIO, MOXKHO BbISIBUTb MEKCHCTEM-
HEle OTHOLICHHS, XapaKrepHbie AJIsi CrelH(uueckold CHCTEMBI, T. €. TO# CHCTEMBI,
OTHOCHTEJIbHO KOTOPOH CTiela/in3npOBaH AaHHbIH Heiipon. Tak, B aKTHBHOCTH BCeX
He/pOHOB, CrielH(HHUECKH AKTHBHPYIOILMXCA B aKTaX nojaxoza K nenau (puc. 1,6,2),
BLISIBJISIETCS CHUIKEHHE UMIYJIbCallMK TIPH TOAXO/Ee K KOPMYIIKE H 106bIBAHUH TTHILH
H3 Hee HA TOH ke CTOPOHE KJ/ETKH, Ha KOTOPOH HaXOAUTCA H «crenuduueckaa»
nenanb. Takasi 3aKOHOMEPHOCTb OTPaXKaeT ONMOHEHTHBIE OTHOILIEHHS] B MaMsiTH
cucTeM MOAXOAA K Mefaly U HaXKaTus Ha Hee, C OJLHO#H CTOPOHbI, ¥ CHCTEM J00bIBAHUA
ML Ha TOH Ke TIONOBHHE KIETKH — C APYTo. Sra ONMOHeHTHOCTb HECHMMeTPHUUHa,
T. e eCIH Ha CTOPOHE ClielHa/lH3alid AKTHBHOCTb «NENaJlbHBIX> HEHPOHOB IIPH
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NoAXofe KPOJAMKa K KOpMyuike H 100bIBaHHY MHILH U3 Hee NOCTOBEPHO HHXKE, YeM
B APYTHX aKTaX, TO aKTHBHOCTb «KOPMYLIEIHBIX> HeHPOHOB IIPH NMOAXOAE K Neiau
W Ha)XKATHH Ha Hee JOCTOBEPHO He OTJIHYAETCA OT aKTHBHOCTH B OCTA/bHbIX aKTax
(puc. 1, 8). DTa HECMMMETPUUHOCTb CBf3aHa, BUAHMO, C OOJBIIMM BJHSHUEM
cocTosinus CyObeKTa MOBeleHust Kak LeJ0ro (uepe3 MeXKCHCTEMHbIE OTHOULIEHHUS )
Ha CHCTEMbl, OTCTABJEHHEIE OT KOHEYHOro pe3y/bTaTa LHK/IHYeCKOro noBeleHHUs,
KAKOBBIM MOYKHO CUMTATb MOJyueHHe MOPLHMH MHMILM («MHllla BO pry»). Kocsento
3TO MOATBEPIKAAETCsi T€M, YTO NPU HACBILEHHH 2KHUBOTHOTO (CHMUZKEHHH MOTHBALIUH)
WM TIPH YXY/LIEHHH €ro caMouyyBCTBHSi B MEpBYIO OUepeib crpajaer (mepecraer
pea/iM30BBIBATLCS) MOBEJEHHe NMOAXOAA K Hellaji M gaxkatus Ha Hee. O ToM XKe
CBUIETeJbCTBYeT U Goblliee KOJIHUECTBO KOHKPETHBIX aKTOB C JOCTOBEPHO pasJiu-
Yalolleicsi B HUX aKTHBHOCTBIO Y «MeNafbHbIX» HefipOHOB 1O CPaBHEHUIO C «KOp-
MYILEUHBIMH>.

BoisiB/isieMble 10 aKTHMBHOCTH BCEX «MelabHbiX» HEHPOHOB MeKCHCTEMHbIE OT-
HOLIEHHS] XapaKTepu3yloT TOJbKO MoBeieHHe Ha TOH CTOpOHE KJIETKH, Ha KOTOPOH
OCYLIEeCTB/IACTCS cretiuuecknii akT. Ha nauw B3r/isj, 3T0 MOXKeT ObITH CBSI3AHO €
TeM, UTO JKecTKasi CTPYKTypa MoBeJeHHsi XKHUBOTHOrO Ha KayK/0H CTOpPOHE KJIETKH
onpejensieT OJHO3HAUHbIE OTHOLICHHs MeXy CHCTeMaMy OTAEeJbHBIX aKTOB MUllle-
N106bIBATEJILHOTO LMK/A, B TO BpeMsi KaK CBsi3b MEXKJy aKTaMu Ha pasHbIX CTOPOHAX
KJAeTKM He ONpe/eJisieTcsi CTPYKTYpOil foBe/eHusi W BapbHPyeT JJIs1 HEHPOHOB ¢
pasJIMuHBIMH CllelHaNu3alHsIMu.

OTHOLLEHHS K€ CHCTEM IOBeleHUeCKHX aKTOB, COBepllIaeMbIX Ha APYyroit cTopoHe

_ KJIETKH, K <OJIHONEAa/bHBIM» CHCTeMaM 6osiee pasHOOGPasHbl. XapaKkTepHOH [Jisl BCEX

«nefadbHBIX» HEeHPOHOB fABJ/AETCS aKTyaJ/au3alus crienu(UUECKOH CHCTEMbl MTPH pea-
JUBaLHH CHCTeM MOAX0Aa K Nefal APyrofi CTOPOHbI M HaXaTHs Ha Hee, UTO MOXKHO
paccMaTpuBaTh Kak NMposiBjeHue (pakropa obuiHocTy neau. Hapsiay ¢ HUM B MeXK-
CHCTEMHBIX OTHOLIEHHAX NMPOsABJsieTcss U (PaKToOp CXOACTBA ABHKEHHS. BoJiee 4eTKo
BHsHUHe 3THX (DAKTOPOB MOXKHO YBHIETb MpH aHajuse HHAMBUIYaJbHBIX KapTHH
AKTHBHOCTH CIEIMaJu3uPOBaHHBIX HEfIDOHOB B HCC/I@/yeMOM MOBEICHHH. Taxk, o61ul-
HOCTD 11€/11 OMpefeisaia CXOAHYI0 aKTHBHOCTb 4 HEHPOHOB, aKTHBUPOBABLIMXCS npu
fMoiXofe KPOJAHKA K JoGoil nejaauu, 4 9 HeHPOHOB C aKTHBAUMAMH [PH noaxo/e
K moG6oit KopMyIlKe W/uiH 100bIBaHHH THILH U3 Hee. Kpome Toro, y 8 HeHpOHOB,
criela M3 POBAHHbIX OTHOCHTEIbHO NMOAX0Aa K ONHOH mejaJu, HabJaonalach cia-
Gasi aKTHBALSI TIPH TOAXO/E XKHBOTHOTO KO BTOPOH Nefasy. Y npyrux 8 HeHpOHOB,
CcrielMaNi3HpPOBaHHBIX OTHOCHTE/IbHO A00bIBAHUA THILH H3 OJIHOH KOPMYLIKH, CXOJ-
CTBO LeJH onpefensio cnalyio akTHBAlHMIO MPH N06BIBAHMK MHIIH W3 APYrOH
KOPMYLUKH.

CXOLCTBO ABHXKEHHil Kak (hakTop aKTya/usalliy CHCTeMbl IpH TOBEICHHH Ha
JPYroft CTOpPOHe KJAETKH ONMPEeeHN0 aKTUBAUMIO B aKTax NoAX0Aa K KOpMyLIKe 5
«Tpe/ne/iabHbIX> HeiPOHOB H aKTHBAUHIO MPH MOAXOAE K NEAAH 5 Ipyrux «mnpeji-
KOPMYIlUEeUHbIX» HelipOHOB. Pas/nunas cTenenb B/IMAHU (haKTOpPOB CXOACTBA Lle]H H
NBHIKEHHS] Ha pasHble HeHpPOHbI U 3HAUMTEJIbHOE pasHooOpasue OCTaslbHbIX WHIH-
BH/LyaJIbHBIX KapTHH aKTHBHOCTH NO3BOJSET yTBEPKIATh, 1TO MPOSIBIEHHST MEXKCH-
CTEMHbIX OTHOUIEHHH B aKTHBHOCTH Pa3HbIX HeHPOHOB, JazKe HMeIoUIHX OJAMHAaKOBYIO
[OBEleHYECKYI0 ClelHaJu3alHio, pasinyiHbl.

JIpyro# THIl MEXCHCTEMHBIX OTHOHIeHHH, O6HAPYKEeHHbIH NPU aHa/ln3e aKTHBHO-
CTH 3aperuCTPHPOBaHHBIX HEHPOHOB, CBs3aH C onpeje/eHHON HCTOpHed (POpMHPO-
BaHWS! MOBeJleHusi Kpoauka B KiaeTke. Tak, HeHpOHDI, CrielHaln3HpoBatible OTHOCH-
TeIbHO N06bIBAHHS MHILM U3 KaKOM-1M60 OLHOH KOPMYUIKH, HMENH pa3Hblil MaTTepH
AKTUBHOCTH B 3aBHCHMOCTH OT TOr0, KaKoe MOpsiiIkoBoe MECTO B HCTOPHH o6yueHHsi
JKUBOTHOTO MOBEAEHUIO B KJeTKe 3aHMMalla laHHasi KOPMYIIKa 1 KaKOBa Obljla cxema
o6yuenns. [1iist HefipOHOB, ClEHaTU3UPOBAHHDIX OTHOCHTENDHO J00bIBaHUSA MHLIH U3
TOH KOPMYLIKH, C KOTOpOH HauMHa/H obyyeHue, BbIpaKeHHOCTb crelnpruecKon
akTuBaluu (T. €. OTHOLIeHHEe aKTHBHOCTH B crieln(puYeckoM aKkTe K aKTHBHOCTH
B OCTAJBHBIX aKTax) Gbia Bbllle N0 CPaBHEHHMIO C HEHPOHAMHM, CMELHANH3UPOBAH-
HBIMH OTHOCHTEJILHO A0ObIBAHHS THILM M3 BTOPOIl MO MOPsAKY 00yuenHst KOPMYLIKH.
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[image: image9.jpg]IT0, BO3MOKHO, CBA3AHO € TeM, YTO MOBE/IeHHE y IePBOil KOPMYLIKH (POPMHPOBAJIOCH
B CaMOM Hayaje oOyueHusl H siB/IsieTCsl 6a30BBIM MO OTHOLICHUIO KO BCeM aKraM,’
cthopMupoBaHHBIM N1032Ke. XapaKTepHOH UePTOil 3TOM cnelnanu3alui (OTHOCHTe b-"
HO NOGBIBaHHSI MHUILM U3 MEPBOH MO NOPSAKY OOYUEHHS KOPMYIUIKH) sIBJISIETCS pas-
HOMepHasi aKTHBHOCTh BO BCeX OCTaJ/IbHbIX akTaX. B To e Bpemsi y HelpOHOB, crie-
UHaTu3MPOBAHHBIX OTHOCHTEIbHO 100bIBaHUS NMULIM M3 BTOPOH KOPMYLIKH, BhisiB-
JIIeTCA YETKHH NaTTepH AKTHBHOCTH B OCTAJIbHBIX, «UYXKHX», aKTaX, KOTOPHIi 3aBH-
CHT OT CXeMbl (HCTOPHH) 0OyueHusi: HAGJI0NaeTCs 3aKOHOMEePHAs JONMONHUTebHAS
AKTHBAIlHsl Ha TOM 3Tane MoBeJeHHsl, KOTOPbIH Mo cxeMe oOyueHust popMHPOBaaCs
HEMOCPeCTBEHHO Nepes Crelu(HYeCKHM aKTOM.

MoO3KHO OTMETHTb C/elylolHe XapaKTepHble OCOGEHHOCTH NOTOMHHTEbHBIX
aKTHBALHH, 06yC/IOBJIEHHBIX HCTOPHEH 00yUeHHs] B KJAeTKe: BO-MePBbIX, OHH BbisiBJIsI-
I0TCAl TOJIBKO B TeX MOBEJEHYECKHX aKTaX, KOTOPble COBepIUAJUCh *KUBOTHBIM Ha
CTOPOHE KJIETKH, IPOTHBONOJIOKHOH CTOPOHE CreUHaIH3alHU, T. €. B «UyKOM»
nuIe100bIBATeILHOM UHKJ/E; BO-BTOPbIX, OHH HA6MI0AAI0TCA TOJABKO B TeX aKTax,
KOTOpble (POPMHPOBAJINCH HENOCPeACTBEHHO O/lHH 3a ApyruM. O6e 3TH 0COBEHHOCTH,
Ha Halll B3VISI/L, CBUAETENbCTBYIOT 06 OTHOCHTE/NbHO C1a60M CBSI3H COOTBETCTBYIOILNX
CHCTEM MO CPABHEHHIO CO CBSA3bIO, 3a/1aHHOH NPHHALIEIKHOCTBIO K OAHOMY MHLILE10-
ObiBaTeIbHOMY UHKAY. OueBHIHO, MOTOMY H He HabJiofaeTcsi MOSIBJCHHS TAKHX
JOMNOJHHTE/IbHBIX aKTHBALMH B aKTHBHOCTH KJETOK, CIELHaJu3HPOBAHHBIX OTHOCH-
TEJIbHO MOBE/IeHHsA KPOJIHKOB y NPaBOH Mefasiu, KOTOpOMy B 06yueHHH BCeraa Mpe-
11eCTBOBaJ/IO0 0OyUueHHe 100bIBaHHIO TTHIILH Y TpaBoil KopMyIukH. K/1eTok ke, crelna-
JIN3HPOBAHHBIX OTHOCHTEJ/IBHO NOBE/IeHHs Y JIeBO# NeaJH, y KPOJIHKOB, 06ydaBIIMXCs]
1o BTOPOi cxeme oOyueHus (T. €. HaXKaTHe Ha JIEBYIO Nela/ib cpasy nocje HaXKaTHsl
Ha MpaByio), ObIO 3aPerHCTPHPOBAHO HEAOCTATOUHO, YTOOBI BBHISIBUTH KAKOH-TO
3aKOHOMepHbIi naTTepH. TakuM 06pasom, MOXKHO yTBEPIKAATh, UTO MeXkK/y CHCTeMa-
MH, KOTOpble (DOPMHPOBAJIKCh HENOCPeACTBEHHO OJHA 3a APYroi, HO NMpHHALIEKa-
IIMMH K Da3HbIM TIOBe/leHYECKHM IIHKJaM, B 1polecce 00yueHHsi yCTaHABANBARTCS
CBfI3b. DTa CBfI3b NPOSIBJASETCS B TOM, 4TO M03Xke (HOPMHPOBABLIASICS CHCTeMa
aKTya/Ju3HPyeTcs MPH peaiu3alud NpeiliecTBOBABIICH efl B MCTOPHH O6yueHHS.

Kak nam kaxercs, nosyyeHHble 1aHHble M03BOJSIIOT NPUOIUSUTHCS K OTBETY HA'
BOIPOCHI, CTaBsllHeCss B PaMKaX COBPeMeHHbIX MOAX0A0B K oOyuenuio [12, 14, 15
n ap.]. Tak, obHapyKeHHast HAMH 3aBHCHMOCTb NATTEPHA AKTHBHOCTH CHCTeMOCIIe-
UH(HYHBIX HEAPOHOB OT HCTOPHH OOYYeHHsI B KAaKOW-TO Mepe OTBedaeT Ha BOMPOC 0
TOM, «KaK pasHblil ONBIT B3aWMOJeHCTBYeT npH (OpMHUPOBaHMM NOBeleHHs» |14,
c. 134]. Kpowme Toro, BbisiB/leHHbIe HAMH MEXXCHCTEMHbIE OTHOLUCHHS SABASIOTCS OTPa-
KEHHEM TeX caMbiX (QYHKUHOHA/ILHBIX B3aHMOJEHCTBHH HefipoHa/sbHBIX aHcaMbileil,
KOTOpbIe BbIAGJAIOTCH B KaueCTBe [JIAaBHOTO NpeiMeTa HCC/eloBaHus HeHPOhU3HO-
JIOTHH 00yyeHHs M SIBAAIOTCS OCHOBOH mamath [12].

BbIBO 1bl

[lo akTuBHOCTH cuHCTeMOCTEUH(HYHBIX HEAPOHOB MOKHO CYIHTb O CTPYKTYype
CyO'beKTHBHOTO ONbITA KHUBOTHOTO, NPHOGPETAEMOTO B pPe3yJbTaTe o0yueHnus.

MeCHCTeMHbIE OTHOLIEHHS], BhISIBJASiIeMble 110 AKTHBHOCTH BCEX crelnyaJu3upo-
BaHHBIX HEHPOHOB ONpe/e]eHHOr0 THIlA, XapaKTePHU3YIOT OTHOLIEHHA DYHKIHOHA/b-
HBIX CHCTeM I0BeJeHYECKHX aKTOB TOJbKO BHYTPH OJHOIO MHILEA00BIBATENbHOTO
IHKJA (BKIOYAIOLLEr0 fOBeJeHHe Ha ONHOA CTOPOHe KJeTKH) H OTPa)kaioT ero
KECTKYIO CTPYKTYPY, T. €. MHBAPHAHTHYIO NOC/AEA0BATEbHOCTh CMEHbl MOBedeHUe-
CKHX aKTOB B LHKJeE,

IposiB/ieHne OTHOLIEHHI CHCTEM, HE CBSI3AHHBIX XKECTKO CTPYKTYPOil MOBeAeHUS,
HalpuMep CUCTeM TeX NOBeeHYeCKHX aKTOB, KOTOPbIe XKHBOTHOE COBEpLIaeT Ha pas-
HBIX CTOPOHAX KJ/ETKH, B aKTHBHOCTH HeHPOHOB OJHOH H TOH ’Ke CHelHaau3allyiy
pasJinyHo.

B narrephe akTHBHOCTH OTAENbHBIX HEHPOHOB MOTYT MPOABAATHCS (HAKTOPHI
OOULHOCTH 1e/1H WAH OOGLLHOCTH ABMMKEHHsI, KOTOPbie ONMPeNesiioT CXOACTBO AKTH-
BallWi HeHPOHA B pa3HbIX aKTax MUILeA0OLIBATENLHOrO MOBELEHHUSI.
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[image: image10.jpg][To aKTHBHOCTH HEHPOHOB MOKHO BbISIBUTh OTHOLIEHHS 371€MEHTOR CyOheKTHBHOTO
OMbITa, HE MPOSIBJSIIOUIHECS B MOBEIEHHH, KOTOPOe peanu3yeTcs B JaHHbIH MOMEHT,
B natrepHe aKTHBHOCTH CMelHaJH3HPOBAHHLIX HEHPOHOB B IMK/IHYECKOM MHLIELO0-
GbIBaTeJIbHOM IMOBEJAEHHH OTpaxkaeTcsi WCTopusi oOydyeHHs 3Tomy rnosefenuio. [lpu
3TOM 0GHapy’KHBAETCsi Ka4eCTBEHHOe OT/HYHe POPMHUPYEeMbIX B cCaMoM HadaJe o0y-
yeHus 6a30BbIX [IOBEJeHUYECKHX aKTOB (aKT A0ObIBAHHS NMHULIM M3 NEPBOH KOPMYIIKH,
¢ KOTOpPOH HauWHaeTcsi oOyyeHHe) OT APVTHX aKTOB, (DOPMHPYEMBbIX MpPU MOCTEAYI0-
ieM 0oOyueHHH.

Mexay cucTeMaMH NOBeJeHYECKHX aKTOB, KOTopbie (hopMupOBasHch nmpu 06y-
YeHMHM HEIOCPEIACTBEHHO OAMH 3a JAPYTHM U COBepliajuCh *KHBOTHbIM Ha pPas3HbIX
CTOPOHAX KJeTKH, 00Hapy»KeHbl 00seryaioliie CBs3u, MposiBJISIONIMECcs: B HOBbILLIEH-
HOHM CTeNneHH aKTya/H3alluH Mo3Ke cHOpPpMHPOBAHHOH CHCTEMBI.
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