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0COBEHHOCTH IlATTEPHOB CilED;HAJIH3AD;HH 

HEHPOHOB 3A,ZJ;HEH D;HHrYJIHPHOH KOPhl 

KPhIC HA TPEX IlOCJIE,ZJ;OBATEJlhHhIX CTA,ZJ;HHX 

KOHCOJIH,ZJ;AD;HH HHCTPYMEHTAJihHOro 

IlHI.U;E,ZJ;OBhIBATEJihHOro IlOBE,ZJ;EHHH * 

E. A. Ky3UH.a 

B HaCTo.m:n;ee BpeMH IlOHHTHe «KOHCOJIH,n;au;HH» HCIIOJib3YeTCH ,ll;JIH 

OllHCaHHH rrpou;eccoB rrepexo,n;a rraMHTH H3 HeCTa6HJibHOH B CTa6HJib

HYIO q>OpMy xpaHeHHH (Dudai, 2004). nocKOJibKY OHa HBJIHeTCH Heo6-

XO,ll;HMbIM :narroM JII06oro o6y'IeHHH, 3aKOHOMepHOCTH ee rrpoTeKaHHH 

umpOKO HCCJie,n;yIOTCH y )KHBOTHbIX, HaXO,ll;HIIIHXCH Ha caMbIX pa3HblX 

q>HJioreHeTH'IeCKHX CTyrreHHX pa3BHTHH; B TOM 'IHCJie, B pa6oTax C MJie

KOIIHTaIOI11HMH OTMe'!aeTCH Ka'IeCTBeHHOe CXO,ll;CTBO ,ll;HHaMHKH M03-

rOBOH aKTHBHOCTH IlOCJie o6y'IeHHH, HarrpHMep, y JIIO,n;eH 11 KpbIC (Abel 

et al., 2013). Bb1p;eJIHI0T ,n;Be rrocJie,n;oBaTeJibHbie cTa,n;HH ::noro rrpou;ecca: 

«CHHaITTH'IeCKaH KOHCOJIH,n;au;HH», rro,n;po6HO 113yqaeMaH, B OCHOBHOM, 

B HeHporeHeTH'IeCKHX HCCJie,n;oBaHHHX, COOTBeTCTByeT KpaTKOBpeMeH

HOH rraMHTH 11 ,ll;JIHTCH B Te'IeHHe MHHYT H qacoB IlOCJie o6y'!eHHH. 0Ha 

B HaH60JibIIIeH CTerreHH 110,ll;Bep)KeHa HapyIIIeHHIO aMHeCTH'IeCKHMH 

areHTaMH H YHHBepcaJibHa ,ll;JIH pa3HblX MO,ll;eJieH o6y'!eHHH. B TO BpeMH 

KaK «CHCTeMHaH» (,n;oJirOBpeMeHHaH) KOHCOJIH,n;au;HH Ha'IHHaeTCH qepe3 

HeCKOJibKO qacoB H MO)KeT rrpo,n;omKaTbCH ,n;o 30 ,n;HeH H 6oJiee, B 3aBHCH

MOCTH OT MeTO,ll;HKH 11 HCCJie,n;yeMbIX rrpou;eccoB (Dudai, 2004). 
IllHpOKHH ,ll;Harra30H cpOKOB 3aBepIIIeHHH «CHCTeMHOH KOHCOJIH,n;a

u;HH», IlOJiyqaeMbIH B 60JibIIIHHCTBe HCCJie,n;oBaHHH, CBH3aH C pa3HbIM 110-

HHMaHHeM aBTOpaMH 3THX pa6oT rrpou;eccoB, rrpOHCXO,ll;HIIIHX rrpH o6yqe

HHH, H C rrpe,n;cTaBJieHHHMH O TOM, B KaKOH q>OpMe 3Ta rraMHTb xpaHHTCH 

H H3BJieKaeTCH. B COOTBeTCTBHH C CHCTeMHO-CeJieKu;HOHHOH KOHu;erru;HeH 

o6y'IeHHH, q>OpMHpoBaHHe HOBoro IlOBe,n;eHHH - 3TO q>OpMHpoBaHHe HO

BOH q>YHKI.l;HOHaJibHOH CHCTeMbl, BKJIIO'!aI0111ee B ce6H crreu;HaJIH3au;mo 

paHee MOJI'IalllHX HeHpOHOB OTHOCHTeJibHO 3Toro IlOBe,n;eHHH (IllBbip-

* Pa6oTa BblIIOJIHCHa rrp11 rro.n;.n;ep)KKC PocCHHCKOro ryMaHHTapHoro Hay<rno
ro q>OH.n;a (rpattT NQ 12-36-01392) 11 COBCTa ITO rpaHTaM f1pC311,ll;CHTa Poc
CHHCKOH <l>e.n;epal\1111 (rrporpaMMa rocy.n;apCTBCHHoii rro.n;.n;ep)KKH Be.n;ym;11x 
ttayqHhIX IIIKOJI; NQ HIII-3010.2012.6). 
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KOB, 1995) 11 peopraHH3an;mo npe,n;cyrn;ecrny10rn;ero HH,l.l;HB11,n;yaJibHO

ro OilbITa, HJIH aKKOMo,n;an;HOHHYlO peKOHCOJIH,l.l;an;1110 HeHpOHOB, y)Ke 

11Me10rn;11x c11cTeMHy10 cnen;11aJI113an;1110 (AJieKcaH,n;poB, 2012). Cnen;11-

aJI113an;HH HeMpOHOB 51BJIReTC51 HX CTa6HJibHOM xapaKTepHCTHKOM, B03-

HHKaeT y)Ke npH ycneIIIHbIX peaJIH3aD;HRX HOBbIX IlOBe,n;eH'leCKHX aKTOB 

H RBJIHeTCR «MapKepoM» 3JieMeHTa HH,l.l;HBH,l.l;yaJibHOro OilbITa - CHCTeMbl 

IIOBe,n;eH'leCKoro aKTa (fopKHH, llieB'leHKO, 1990; ropKHH, 2009). I1c

XO,l.l;R 113 3THX npe,n;CTaBJieHHH, ,l.l;HHaMHKY H CTa611JII13an;1110 CHCTeMHOro 

COCTaBa HOBOro IlOBe,n;eHHR Ha IlOCJie,n;oBaTeJibHbIX 3Tanax KOHCOJIH,n;a

I.l;HH MO)KHO HCCJie,n;oBaTb, COIIOCTaBJIRH Ha6opb1 cnen;11aJII13HpOBaHHb1X 

HeHpOHOB qepe3 pa3HOe BpeMR IlOCJie o6y'leHHH. 

B HaCTosi:rn;eM HCCJie,l.l;OBaHHH 6hIJia HCil0Jib30BaHa pa3pa6oTaHHaR 

B Jia6opaTOpHH IlCHXO<pH3HOJIOrHH HM. B. E. lliBblpKOBa MO,l.l;eJib nmn;e

,n;o6hIBaTeJibHOro IIOBe,n;eHHR KpbIC. EbIJIH B3RTbl Tp11 nep110,n;a BpeMeHH, 

B Te'leH11e KOTOpbIX 113yqaJiaCb CTa611Jil13an;11si: HOBOrO HaBbIKa: rrepBbie 

6 ,n;Hett nocJie 06y'leH11H, 7-15 ,n;Hett 11 qepe3 30 ,n;Hett e)Ke,n;HeBHoro no

BTOpeHHR Bbiy'leHHOro noBe,n;eHHR, Kor,n;a no MHOrl1M HCTO'IHl1KaM npo

n;ecc KOHCOJIH,n;an;HH MO)KeT C'IHTaTbCR 3aBepIIIeHHbIM (CM. o63op: Dudai, 

2004). 3a,n;aqe:i111CCJie,n;oBaHl1R 6bIJI cpaBHl1TeJibHbIM aHaJil13 naTTepHOB 

IlOBe,n;eH'leCKOH cnen;11aJIH3aD;HH HettpOHOB B 3a,n;HeH D;HHryJIRpHOH KOpe 

([(K) KpbIC Ha Tpex IlOCJie,l.l;OBaTeJibHbIX CTa,l.1;11RX KOHCOJil1,l.l;an;1111 HOBOro 

orrhITa. ITo,n; nammepttoM cne4uaJLu3a4uu tteii.pmwe cooTBeTCTBy10rn;ett 

CTpyKTypbI IlOHHMaJICR KOHKpeTHbIH COCTaB Cl1CTeM, no OTHOIIIeHl1lO 

K KOTOpbIM cnen;HaJIH3HpOBaHbl HettpOHbl ,n;aHHOH CTpyKTYPbI, H KOJIH

qecTBeHHOe COOTHOIIIeH11e HeHpOHOB, np11Ha,n;Jie)KaIIl;HX K pa3HbIM CHC

TeMaM. ,Zl;aHHaR o6JiaCTb KOpbl 6bIJia BbI6paHa, IlOCKOJibKY paHee 6bIJIO 

o6Hapy)l(eHo, 'ITO [(K xapaKTep113yeTcsi: Ha1160Jib111en ,n;oJieM HeiipoHOB, 

cnen;11aJIH3HpOBaHHbIX OTHOCHTeJibHO HOBbIX IlOBe,n;eH'leCKl1X aKTOB, 

no cpaBHeHHlO c ,n;pyrHMl1 o6JiacrnMl1 KOpbI (AJieKCaH,n;poB, 2012; fop

KHH, llieB'leHKO, 1990; Gavrilov et al., 1999). 
OCHOBHOe npe,n;noJIO)KeHHe COCTORJIO B TOM, 'ITO Ha paHHl1X 3Tanax 

CTa6HJII13an;1111 HaBbIKa (B nepBbie HeCKOJibKO ,n;HeH IlOCJie o6y'leH11R) 

COCTaB CHCTeM, 06ecne'IHBa10rn;11x 3TO IlOBe,n;eHHe, 6y,n;eT 6oJiee BapH

aT11BeH H B ero peaJIH3aD;HlO MO)KeT BOBJieKaTbCR MeHbIIIee 'IHCJIO crre

n;HaJil13HpOBaHHbIX OTHOCHTeJibHO Bbiy'leHHoro IlOBe,n;eHHR HeHpOHOB, 

'leM cnycrn He,n;eJIJO 11 6oJiee rrocJie 3aBep111eHHR o6y'leHHR. 

Ilpo:qe;:,;ypa HCCJie,n;oBaHHH 

)Kueomttbte. EbIJIH HCilOJib30BaHbl KaITJOIIIOHHbie KpbICbl Jil1Hl1H Long

Evans B B03paCTe OT 8 ,n;o 12 Mecsi:n;eB H Maccoii 250- 350 r. Bo BpeMR 

o6y'leHHH 11 3KCnepHMeHTa OHH 6bIJIH IlOMern;eHbl B HH,l.1;11Bl1,l.l;yaJibHbie 
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KJieTKH H HaXO,ll;HJIHeb Ha qaeTHqHoH rrnrn;eBOH ,z:i;enpHBaQHH. IloTepH 

Beea 3a Bee BpeMH HeeJie,z:i;oBaHHH He npeBbIWaJia 10-15%. 

31<cnepuMer1maJZbHa.R KJZemKa. lJeTbipexyroJibHaH 3KenepHMeH

TaJihHaH KaMepa HMeJia ,ll;Be KOPMYWKH no yrJiaM nepe,z:i;HeH eTeHKH 

H ,ll;Be ne,z:i;aJIH B npOTHBOnOJIO)KHbIX yrJiax. Ha)KaTHe ne,z:i;aJIH npHBO

,ll;HJIO K aBTOMaTJiqeeKOH no,z:i;aqe KOPMYWKH Ha eMe)KHOH eTopoHe Ka

MepbI. TaK)Ke y 3KenepHMeHTaTopa HMeJiaeb B03MO)KHOeTb no,z:i;aBaTb 

KOPMYWKY B mo6oe BpeMH e noMOlll;bIO KHOnKH, paenoJIO)KeHHOH BHe 
KJieTKH. 

06y1lettue. ,aJIH eonoeTaBJieHHH noBe,z:i;eHHH H HeHpoHaJibHOH aK

THBHOeTH Ha pa3HbIX 3Tanax noeJie o6yqeHHH Bee KpbiebI 6bIJIH no

,z:i;eJieHbI Ha TpH rpynnbI: 1) rpynna, y KOTOpOH npOBO,ll;HJIH perHeTpa

QHIO aKTHBHOeTH HeHpOHOB B nepBbie 6 ,ll;HeH noeJie o6yqeHHH (rpynna 

«nepBbie ,ll;HH», n=7); 2) )KHBOTHbie, yqaeTBOBaBWHe B 3KenepHMeH

Te e 7 no 15 ,z:i;eHb noeJie o6yqeHHH (rpynna «He,z:i;eJIH noeJie o6yqeHHH», 

n=5); 3) KpbiebI, KOTOpbie nepe,z:i; 3KenepHMeHTOM B TeqeHHe 30 ,ll;HeH 

nOBTOpHJIH Bb1yqeHHOe noBe,z:i;eHHe (rpynna «30 ,ll;HeH noeJie o6yqeHHH, 

n=3). )KHBOTHbIX Beex rpynn o6yqaJIH Ha)KHMaTb Ha ne,z:i;aJib no 3TanaM. 

B nepBbIH ,z:i;eHb OHH noJiyqaJIH nHrn;y (KyeoqeK eb1pa) Ka)K,ll;bIH pa3, Ko

r,z:i;a nO,ll;XO,ll;HJIH K HY)KHOH KOPMYWKe HJIH noeTOHHHO HaXO,ll;HJIHeb pH

,ll;OM e HeH. Ha BTopoH ,z:i;eHb - 3a OTBopoT OT KopMywKH B eTopoHy ne

,n;aJIH. Ha TpeTHH - 3a no,z:i;xo,z:i; K ne,z:i;a;m. Ha nHTbIH ,z:i;eHb KpbiebI BTopoH 

H TpeTbeH rpynn o6yqaJIHeb Ha)KHMaTb Ha ne,z:i;aJib ,ll;JIH noJiyqeHHH ebI

pa H3 KOPMYWKH, a )KHBOTHbie nepBOH rpynnbI («nepBbie ,ll;HH») 6bIJIH 

npoonepHpOBaHbI H o6yqaJIHeb Ha)KaTHIO Ha ne,z:i;aJib Ha 5-6 ,z:i;eHb noeJie 

BOeeTaHOBJieHHH. B 3TOT )Ke ,z:i;eHb y HHX HaqHHaJIH perHeTpaQHIO aKTHB

HOeTH HeHpOHOB. KpHTepHeM o6yqeHHOeTH eqJiTaJIH 10 npaBHJibHbIX 

(no,z:i;KpeIIJIHeMbIX) aKTOB IIO,ll;pH,ll;, a TaK)Ke 6e30WH6oqHoe B0306HOB

JieHHe ,z:i;aHHbIX aKTOB noeJie npepbIBaHHH Ha ,z:i;pyroe noBe,z:i;eHHe (HeeJie

,ll;OBaTeJibeKoe, o6opOHHTeJibHOe, rpyMHHr HT. ,ll;.) . IlpH 06y<1eHHH O,ll;Ha 
H3 eTopoH KJieTKH Beer,z:i;a 6bIJia OTKJIIOqeHa, H Ka)K,l];Oe )KJiBOTHOe 6bI

JIO o6yqeHO Ha)KHMaTb TOJibKO Ha O,ll;Hy H3 ne,z:i;aJieH. lJaeTb )KHBOTHbIX 

Ka)K,ll;OH rpynnbI 6brna o6yqeHa Ha)KHMaTb Ha npaByIO ne,z:i;aJih, a ,z:i;pyraH 

qaeTb, eOOTBeTeTBeHHO, Ha JieByIO. 

IIpoeeoer1ue onepa4uu u pezucmpa4uu a1<muer1ocmu r1eupo1t0B. Bee 

o6y'leHHbie )KHBOTHbie 6bIJIH npoonepHpOBaHbI no,z:i; HapK030M H3 eMe

CH 30JieTHJia (Zoletil, BHp6aK CaHTe AHHMaJib, <I>paHQHH, 25 Mr/Kr) 

H poMeTapa (Rometar 2%, CTIO<I>A, lJexHH, 10 Mr/Kr), BBO,ll;HMbIX BHY

TpHMbiweqHo. Ha,z:i; 3a,z:i;HeH QHHryJIHpHoH KopoH (P=4,5-5; L=l,O) B qe

pene 6bIJI0 npoeBepJieHO OTBepeTHe ,ll;HaMeTpOM OKOJIO 2 MM, Ha,ll; KOTO

pbIM 6bIJia pa3Mern;eHa H 3aq>HKeHpoBaHa 3y6HbIM nJiaeTHKOM (Paladur, 

HeraeusKulzer, ClliA) nJiaTq>OpMa ,ll;JIH e'beMHOro MHKpOMaHHnyJIHTopa. 
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TaK)Ke 6hIJIH rrpoCBepJieHbI OTBepcTHJf ,ll;JIJf 3a3eMJIJfIOII\ero H pe<pepeHT

HOro 3JieKTp0,ll;0B (BOJib<ppaMOBbIH 3JieKTpo,n; C IIOJIHBHHHJIOBOH H30JIJfll,H

eH, corrpOTHBJieHHeM He MeHee 500 KQ), ,l(JIJf perHCTpall,HH aKTHBHOC

TH OT,ll;eJibHbIX HeHpOHOB rrpHMeHJfJIHCb CTeKJIJfHHbie MHKp03JieKTpO,ll;bl, 

3aIIOJIHeHHhie H30TOHH'IeCKHM paCTBOpOM NaCl C corrpOTHBJieHHeM 

3-7 MQ Ha qacToTe 1 Kf11,. napaJIJieJihHO c 3arr11cbro HeHpoHaJibHOH aK

THBHOCTH ocy1I.1,eCTBJIJfJiaCh 3aIIHCb IIOBe,n;eH'!eCKHX OTMeTOK: orrycKa

HHJf rOJIOBbl )KHBOTHOro B KOPMYIIIKH, rrepeceqemrn cepe,n;HHbI CTeHKH 

Ha 06e11x CTOpOHax H B o60HX HarrpaBJieHHJfX, a TaK)Ke Ha)KaTHJf Ha rre

,n;aJIH. TaK)Ke rrpOH3BO,ll;HJiaCb BH,n;eo3aIIHCb Ka)K,ll;OH ceCCHH perHCTpa-

11,HH. nocJie OKOH'IaHHJf 3KCrrepHMeHTOB rrpOBO,ll;HJiaCb MOpq>OJIOrH'!eC

KaJf peKOHCTPYKI.J,HJf MeCTa perHCTpall,HH. 

Ilocmpoettue nammepHOB m<mua1-1ocmu 1-1eiipo1-10B u cmamucmul.{ec
Kuii aHaJlU3. 06pa60TKa HeHpOHHOH aKTHBHOCTH H IIOBe,n;ett'!eCKHX 

xapaKTepHCTHK rrpOBO,ll;HJiaCb C HCIIOJib30BaHHeM rrporpaMMbI DMain 

(ID. Pattropo,n;CKHH). ,l(JIJf IIO,ll;C'IeTa OT6HpaJIHCb TOJlbKO Te 3aIIHCH, r,n;e 

)KHBOTHOe ocylll,eCTBJIJfJIO He MeHee 10 ycrreIIIHbIX IIOBe,n;eH'!eCKHX 11,HK

JIOB c Ha)KaTHeM Ha rre,n;aJib 11 rro6e)KKQH K KOPMYIIIKe. ,l(JIJf Ka)K,ll;OrO 

HeHpoHa IIO,ll;C'IHThIBaJiaCb cpe,n;HJIJf qacTOTa aKTHBHOCTH 3a Bee BpeMJI 

ero perHCTpall,HH. 3a aKnrnau.1110 B O,ll;HOM HJIH HeCKOJibKHX aKTax rrpH

HHMaJIOCb rrpeBbIIIIemre qacTOTbl aKTHBHOCTH B 3THX aKTax Ha,ll; cpe,n;

HeH 3a Bee BpeMJI perHcTpa11,HH He Mettee '!eM B 1,5 pa3a. Crre11,HaJIH3H

poBaHHhIM OTHOCHTeJihHO orrpe,n;eJieHHOro aKTa perrepTyapa C'IHTaJICJI 

HeHpOH, BepOJITHOCTb aKTHBaI.J,Y.rn: KOTOporo B 3TOM aKTe COCTaBJIJIJia 

100%. ,l(JIJI cpaBHeHHJI oco6eHHOCTeH pacrrpe,n;eJieHHJI aKTHBHOCTH HeH

pOHOB 3a,n;HeH 11,HHryJIRpHOH KOpbl y Tpex rpyrrrr KpbIC Bee KJieTKH 6bIJIH 

OTHeCeHhl K O,ll;HOH H3 Tpex KaTeropHH: 1) HeHpOHbI, crreI.J,HaJIH3HpOBaH

Hbie OTHOCHTeJibHO aKTOB Bhiy'IeHHOro B 3KCIIepHMeHTaJibHOH KJieTKe 

IIOBe,n;eHHJI («HOBhie», H); 2) crre11,HaJIH3HpOBaHHbie OTHOCHTeJibHO aK

TOB, c<popMHpOBaHHblX,ll;O rrorra,n;aHHJI B KJieTKy, B OCHOBHOM CBJf3aHHbie 

C pa3JIH'IHbIMH ,ll;BH)KeHHJIMH («cTapbie», ,l(); H 3) KJieTKH, He HMelOII.l,He 

IIOCTOJIHHbIX aKTHBaI.J,HH B 11,HKJIH'!eCKOM IIOBe,n;eHHH (HeHpOHbI C HeH

,n;eHTH<pHI.1,HpOBaHHOH crre11,HaJIH3a11,11eH, HC). Y'IHThIBaJI B03MO)KHOCTh 

IIOBbIIIIeHHOH BapHaTHBHOCTH aKTHBaI.J,mi HeHpOHOB HOBbIX CHCTeM 

B rrepBbie ,ll;HH IIOCJie o6y'IeHHJf, ,ll;OIIOJIHHTeJihHO paccMaTpHBaJIH rpyrr

rry KJieTOK, HMelOII.l,HX ,ll;OCTOBepHO 6oJiee BbICOKYIO qacTOTY aKTHBHOCTH 

B aKTax BbIY'IeHHOro IIOBe,n;eHHJI, HO BepOJITHOCTb aKTHBaI.J,HH KOTOpbIX 

6hIJ1a OT 75 ,n;o 90%. 
,l(JIJI 011,eHKH CTaTHCTH'IeCKOH ,ll;OCTOBepHOCTH pa3JIH'IHH rrpo11,eH

TOB HeHpOHOB pa3HbIX crre11,11aJIH3aI.J,HH B Tpex rpyrrrrax )KHBOTHbIX HC

I10Jlb30BaJIH TO'IHhIH Kp11Tep11H <I>11IIIepa (Fisher's exact). ,l(JIJI cpaBHe

HHJI ,ll;JIHTeJihHOCTH 11 BapHaTHBHOCTH BpeMeHH BbIIIOJIHemrn IIOBe,n;eHHJI 
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)KHBOTHbIMH Tpex rpyrrrr rrpHMeHHJICH HerrapaMeTpH'IeCKHH KpHTepHH 

KpycKaJia-YoJIJrnca H KpHTepHH MaHHa-YHTHH. Pa3JIH'IHH cq11TaJIHCb 

,ll;OCTOBepHblMH rrpH p<0,05. 

Pe3yJibTaTbI H o6cy*,n;eHHe 

B Ta6JIHQe 1 npHBe,n;eHbl ,n;aHHbie KJiaccmpHKaQHH BCex 3aperHCTpH

poBaHHblX HeHpOHOB B Tpex rpyrrrrax )KHBOTHbIX. ~JIH Bcex rpynn 6bIJI 

xapaKTepeH O,ll;HHaKoBo BhICOKHH npou;eHT HC-HeifpoHOB. Bo3MO)KHO, 

3,zi;ecb 60JihIIIYIO pOJib CbirpaJIO TO, qTO )KHBOTHbie 6bIJ1H o6yqeHbl TOJibKO 

Ha O,ll;HOH CTOpOHe KJieTKH, 11 qacTb H -HeHpOHOB He Morna 6bITb H,ll;eH

THq>Hu;HpOBaHa B COOTBeTCTBHH C rrpHHHTbIMH HaMH KpHTepHHMH (CM. 

IIpo4eoypy). Tor,n;a KaK BO Bcex rrpoBe,n;eHHbIX paHee HCCJie,n;oBaHHHX 

KJieTKa ,ll;JIH )KHBOTHblX 6bIJia «no,n;eJieHa» Ha IIOBe,n;eHqeCKHe aKTbl, TaK 

KaK no o6eHM CTOpOHaM HaXO,ll;HJIHCb ne,n;aJIH 11 KOPMYIIIKH (fopKHH, 

llleBqeHKO, 1990; ropKHH, 2010; C03HHOB, 2009; Gavrilov et al., 1999), 

a ,ll;JIH KpbIC HexapaKTepHO 3aHHMaTb HHIIIH BHe yrnoB, Ha OTKpbITOM 

rrpocTpaHCTBe. IlpH cpaBHeHHH ,ll;OJIH H-HeHpOHOB B Tpex rpyrrnax )KH

BOTHbIX, OKa3aJIOCb, qTo B nepBbie ,ll;HH nocJie o6yqeHH5! 3THX KJieTOK 

3HaqHMO MeHbIIIe, no cpaBHeHHIO C rpynnoif «He,n;eJIH nocJie o6yqeHH5!» 

(Fisher's exact, p=0,037). B rpynne c 30-,n;HeBHbIM noBTOpeHHeM TaK)Ke 

6bIJIO MaJIO H-HeHpOHOB, HO H3-3a pa3HHI.l;bl B o6beMe BbI6opoK pa3JIH

q1151 CTaTHCTHqecKH He3HaqHMbl. 

PaHee HaMH 6bIJIO o6Hapy)KeHO, qTo B rrepBbie ,ll;HH nocJie o6yqeHH51 

MO)KHO BbI,ll;eJIHTb rpyrrny KJieTOK, cneu;Hq>HqeCKH aKTHBHbIX He BO Bcex, 

a TOJibKO B 75- 90% aKTaX BbJyqeHHOro noBe,n;eHHH (Ky3HHa H ,n;p., 2004). 

Ta6JI11u;a 1 
KJiaCCH<pHKaQHH HeHpOHOB B Tpex rpynnax KpbIC 

fpynna )KHBOTHl>IX 

Cne~HaJIH3a~HJI IlepBbJe ,I\HH 7- 15 ,!\Heil: ITOCJie 30-,1\Heii 
Heii:poHOB IIOCJie o6y'!eHHJI o6y'!eHHJI IIOBTOpeHHH 

n = 6 n = 5 n = 3 

BepORTHOCTb 
aKTHBa~HH 15 24 5 

H-HeiipOHbI 100% 

Mettee 100% 11 1 2 

_a-Heii:pOHbI 25 28 10 

HC 150 126 56 

Bcero 204 179 72 
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PHC, 1. BBepxy: PacTpbI H rHCTOrpaMMhI aKTHBHOCTH HeiipOHOB, crreu;HaJIH3H

poBaHHbIX OTHOCHTeJibHO rro.n;xo.n;a K rre.n;a;rn: A. co 100% BepOHTHOCTbK> 

aKTHBau;HH rrpH rro.n;xo.n;e H Ha)f<aTHH Ha rre,n;aJib (r8572203) HE. aKTHBH

pOBaBilleroCH TOllhKO B 75% aKTOB (r5242012) . Ycpe,n;HeHHe OT rro.n;xo.n;a 

K rre,n;aJIH. no OCH X - BpeMH B MC. no.n; rHCTOrpaMMOH - aKTOrpaMMa rro

Be,n;eHHH (cyrrepII03Hll;HH). lliHpHHa 6HHa - 50 MC. B JieBOM BepxHeM yrny 

rrpHBe.n;eHhI q>opMbI crraHKOB 3THX HeiipOHOB. BHU3Y: HopMaJIH30BaHHaH 

cpe.n;HHH tJaCTOTa H BepOHTHOCTH aKTHBau;HH HeHpOHOB B aKTax ll;HKJIH

tJeCKOro rroBe.n;eHHH. no ocH x - o6o3HatJemrn aKToB: 1 - rro.n;xo.n; K rre.n;aJIH, 

2 - Ha)!{aTHe Ha rre.n;aJih, 3 - rro.n;xo.n; K KOPMYillKe, 4- KOPMYillKa, 5 - OTxo.n; 

OT KOPMYillKH 

Ha p11cym,e 1 IIOKa3aHbl paCTpbI aKT11BHOCTH ,ll;BYX HeHpOHOB, cneu;H

aJIH311pOBaHHbIX OTHOCHTeJibHO no,n;xo,n;a K ne,n;aJIH, O,ll;HH 113 KOTOpbIX 

aKTl1BHpOBaJICH: BO BCex peaJIH3al.l;HH:X 3TOro aKTa (100%), a ,n;pyroH -

TOJibKO B 75% CJiyqaeB. 

KaK BH,ll;HO H3 Ta6Jil11.l;bl 1, B rpynne «He,n;eJIH: IlOCJie o6yqeHHH:» 6bIJIO 

,ll;OCTOBepHO MeHbllle (n=l) HOBblX HeHpOHOB c BepOH:THOCTblO He 100% 

aKTHBal.l;HH, no cpaBHeHHIO c rpynnoH «nepBbie ,ll;H:11 IIOCJie o6yqeHHH:» 

(n=ll) (Fisher's exact, p=0,0054). Bee HeHpOHbI HOBbIX cneu;11aJI113au;11ii 

c He 100% aKTHBal.l;HH:MH B nepBbie ,ll;HH IIOCJie o6yqeHl1H: 11:MeJIH IIOBbI-

111eHHYI0 qacTOTY aKTHBHOCTH B aKTax no,n;xo,n;a H Ha)i<aTHH: Ha ne,n;aJib 

(n=lO), Tor,n;a KaK Bee KJieTKH (n=4), cneu;HaJIH3HpOBaHHbie OTHOCH-
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TeJibHO KOpMyIIIeqHbIX aKTOB, 11MeJil1 100% aKTl1Bau;1111 (Fisher's exact, 

p=0,00087). B rpynne C 30-,n;HeBHbIM noBTOpeHl1eM 113 ,ll;Byx He 100% 

HeHpOHOB O,ll;l1H aKTl1B11pOBaJICH np11 no,n;xo,n;e K ne,n;aJil1, a 0,ll;l1H - B KOp

MYIIIKe (pa3JI11qmr CTaTl1CT11qecK11 He3Haq11MbI). 

Cpe,n;mui: ,ll;Jll1TeJibHOCTb BbIIlOJIHeHl1H O,ll;HOrO I.l;l1KJia noBe,n;eHlUf, KO

TOpbIH BKmoqaJI B ce6.sr no,n;xo,n; K ne,n;aJI11, Ha)Kani:e 11 no,n;xo,n; K KOPMYIIIKe, 

He OTJil1qaJiaCb ,ll;OCTOBepHO BO BCex Tpex rpynnax (K- W (H)=2,69, df=2, 

p=0,295), HO Bap11aTl1BHOCTb BpeMeHl1 BbIIlOJIHeHl1.lf I.l;HKJia (ou;eH11Ba

eMa.sr no BeJI11qHHe CTaH,n;apTHOro OTKJIOHeHH.lf OT cpe,n;Hero) OKa3aJiaCb 

3Haq11MO BbIIIIe B rpynne KpbIC C 30-,n;HeBHbIM nOBTOpeHl1eM no cpaBHe

Hl1IO C 3TOH xapaKTepHCTHKOH y )KllBOTHbIX B nepBbie ,ll;Hl1 nocJie o6yqe

Hl1.lf (M-W(U) =-1,98, p=0,047) H qepe3 7-15 ,ZJ;HeH nocJie 3aBepIIIeHH.lf 

o6yqeHH.sr (M-W(U) =-2,85, p=0,0043) (npoBep.srJiaCh HanpaBJieHHa.sr 

CTaTl1CTHqecKaH r11n0Te3a O 60JibIIIeH BepO.ll:THOCTl1 nOHBJieHl1.lf 6oJiee BbI

COKHX 3HaqeHHH Bap11aTHBHOCTl1 BpeMeH11 u;11KJ1a, no3TOMY yqHTbIBaJIC.lf 

O,ll;HOCTOpOHHHH Kp11TepHH) . MO)KHO npe,n;noJIO)KHTb, qTo o,n;Ha H Ta )Ke 

xapaKTepHCTHKa - nOBbIIIIeHHa.lf Bap11aTHBHOCTb HeHpOHHOH aKTl1BHOCTH 

B nepBOH H TpeTbeH rpynnax - oTpa)KaeT pa3Hbre npou;ecchr: He3aBepIIIeH

Hhre npou;ecCbI KOHCOJIH,ZJ;au;11H (06'be,ZJ;HHeH11e rpynnhI HOBbIX HeHpOHOB 

co 100% H He 100% Bepo.srTHOCTblO aKTl1Bau;11H B COOTBeTCTBYIO~HX aK

TaX I.l;l1KJIHqecKoro n0Be,n;eHl1.lf B rpynne )Kl1BOTHbIX «nepBbie ,ll;Hl1 IlOCJie 

o6yqeHl1.lf» npHBeJIO K TOMY, qTo COOTHOIIIeHHe H-HeHpOHOB B nepBbie ,ll;Hl1 

H qepe3 He,n;emo cTaJio o,1.1;11HaKOBhIM, Fisher's exact, p=0,419) B nepBoM 

CJiyqae H peKOHCOJIH,ZJ;au;HOHHbie npou;ecCbI, CB.1f3aHHbie C peaKTHBau;H

eH naMHTH HJIH ee peopraHH3au;11ei1: (AJieKCaH,n;poB, 2012), BO BTOpOM. 

B03M0)KH0, IlOCJie 60JibIIIOro q11cJia IlOBTOpeHHH HaBbIKa (30 H 60-

Jiee ,ZJ;HeH) 3<p<peKTl1BHOCTb Il0Be,n;eHl1H (noJiyqeHHe HY)KHOro pe3yJih

TaTa) He Tpe6yeT )KeCTKOro orpaHHqeHl1.lf qHCJia aKTyaJIH3Hp0BaHHbIX 

CHCTeM. TaK KaK qepe3 30 ,n;HeH He Ha6JIIO,ZJ;aJIOCb yBeJIHqeHl1H qHCJia 

cneu;11qi11qecKH B0BJieKal0~11XCH B I.l;HKJil1qecKoe IlOBe,n;eHHe HeHpOHOB, 

TO 3TO MOrJIO 6hr CBl1,ZJ;eTeJibCTBOBaTb O TOM, qTo aKTl1B11pyeTC.lf 60Jib

IIIe HeHpOHOB ,n;pyr11x CHCTeM (qTo OTpa)KaeTCH 11 Ha yBeJI11qeHHH ,7.l;Jll1-

TeJibHOCTH BbIIlOJIHeHH.lf n11~e,n;o6hIBaTeJihHOro I.l;HKJia) (AJieKCaH,n;poB 

11 ,n;p., 1999). 3Tl1 CHCTeMbI ,n;pyrHX, <pOpM11py10~HXC.lf no xo,n;y HH,ll;HBH

,n;yaJihHOro pa3BHTHH aKTOB (HeKOTOpbie H3 KOTOpbIX, B03M0)KH0, CB.1f-

3aHhI C CHCTeMaM11 11HCTpyMeHTaJibHOrO IlOBe,n;eHH.lf) MOryT 6hITb <paK

TOpOM OTMeqeHHbIX BbIIIIe peKOHCOJIH,ZJ;au;110HHbIX H3MeHeHHH naM.lfTH. 

BbIBO,ll;bl 

CpaBHeHHe naTTepHOB cneu;HaJIH3au;HH HeHpOHOB 3a,n;HeH I.l;HHryJI.srp

HOH KOpbI KpbIC Ha Tpex IlOCJie,n;oBaTeJibHbIX 3Tanax KOHCOJI11,ZJ;au;HH HO-
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BOro HHCTpyMeHTaJibHOro HaBbIKa IIOKa3aJIO, qTo B rrepBbie rneCTb ,zi;HeH 

IIOCJie o6yqeHH.!I ,zi;aHHOMy IIOBe,zi;eHmO y )f(lfBOTHblX 6hIJIO ,ll;OCTOBepHO 

MeHbllle HeHpOHOB, crreQHaJIH3Hp0BaHHb1X OTHOCHTeJibHO HOBblX aKTOB, 

no cpaBHeHHIO C rpyrrrroH, peaJIH3YIO~eH ,zi;eqmHHTHBHOe IIOBe,zi;eHHe qe

pe3 7-15 ,ll;HeH IIOCJie o6yqeHH.!I. y )f(lfBOTHbIX, IIOBTOp.!1BlllHX rrpHo6pe

TeHHbIH HaBbIK B TeqeHHe 30 ,zi;HeH, TaK)f(e Ha6JIIO,ll;aJIOCb yMeHbllleHHe 

rrpoQeHTa HeHpOHOB HOBblX crreQHaJIH3aQHH, o,zi;HaKO H3-3a MeHblllero 

pa3Mepa Bb16opKH pa3JIHqH.si: Me)f(,zi;y 3TOH rpyrrnoH H ocTaJibHbIMH ,zi;By

M.si: He 6bIJIH CTaTHCTHqeCKH 3HaqHMblMH. TaK)f(e B nepBbie ll!eCTb ,zi;HeH 

IIOCJie o6yqeHH.!I 6b1JI o6Hapy)f(eH ,ll;OCTOBepHO 60JibllIHH npoQeHT KJie

TOK HOBbIX crreQHaJIH3aQHH C He 100% BOBJieqeHHeM B aKTbl HOBoro rro

Be,zi;eHH.!I, qeM qepe3 He,zi;eJIIO ITOCJie o6yqeHH.!I. Bee 3TH KJieTKH HMeJIH 

IIOBbillleHHYIO qacTOTY a KTHBHOCTH B aKTaX no,zi;xo,zi;a H Ha)f(aTH.!I Ha ne

,zi;aJib, KOTOpblM )f(lfBOTHbie o6yqaJIHCb Henocpe,zi;CTBeHHO nepe,zi; 3KCIIe

pHMeHTOM. ,l(eJiaeTC.!I rrpe,zi;noJIO)f(eHHe, qTO IIOBbillleHHa.si: BapHaTHB

HOCTb HeHpOHHOH aKTHBHOCTH B nepBbie ,ll;HH IIOCJie o6yqeHH.!I H IIOCJie 

30-,zi;HeBHOro ITOBTOpeHH.!I MO)f(eT OTpa)f(aTb He3aBepll!eHHble rrpoQeCCbl 

KOHCOJIH,ll;aQHH B rrepBOM cJiyqae H pe3yJibTaTbl peKOHCOJIH,ll;aQHOHHbIX 

rrpoQeCCOB - BO BTOpOM. 
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