
H ~ ~ ~ P O H H ~ I X  ce~efi  a HX ~ 3 ~ e ~ e ~ ~ f i  B npoqecce ~ ~ ~ B E I T H I I  n e p ~ m ~ o i i  K ~ J I ~ T ~ P ~ I  r H n n o K a M n a  in 

vitro a nocsxryer-ra HacToRryaX A H c c e p T a q a x .  

, @ C C ~ ~ T ~ U H R  3 a H H M a e T  122 C T P a H H s b I  MalLIHHOIIHCHOrO TeKCTa, H M e e T  T p ~ H U ; H O H H Y E O  

CTPYKTYPY, HalTHCaHa XOPOLUHM JSHTepaTypHbIM X3bIKOM, HJIJIK)CTpI.IPOBaHa 28 PHCYHKaMH, 

H M e e T  M a 0  OIIeYaTOK. C ~ H C O K  ~ H T H P O B ~ H H O ~ ~  J IHTepaTypbI  COAePXHT 185 H ~ H M ~ H O B ~ H H ~ ~ .  B 1- 

06 r J I a B e  HpeACTaBJIeH 0630~  JIHTepaTypbI ,  O T H O C X I Q ~ ~ ~ C R  K H 3 y W e M O M Y  BOIIPOCY. 0 6 3 0 ~  

3aHHMaeT  30 CTPaHHU H B H e M  nOJIHO H rPaMOTHO OCBeQeHO COCTOXHHe BOIIpOCa B M H P O B O ~ ~  

n m e p a T y p e ,  K a c a m u e r o c x  p a 3 s a T a x  KYJIE,TYP n H c c o q H H p o B a H H b I x  KneToK r s n n o K a M n a .  

O C O ~ ~ H H O C T H  I I a q e q H o f i  aKTHBHOCTH 3THX KYJIbTYP, I I a T T e p H a  H ~ n y J I b c H o f i  aKTHBHOCTH, 

HCIIOJIb3OBaHHR MYJIbTH3JIeKTPOnHbIX M a T P H q ,  BllAOB H ~ ~ ~ P O H H ~ I X  ~ e ~ e f i  H MeXaHH3MOB 

nJIaCTHYHOCTH B H ~ ~ % P O H H ~ I X  CeTXX. no JIHTepaTypHOMy 0 6 3 0 ~ ~  MOXHO CAeJIaTb A B a  MeJIKHX 

3 a ~ e q a ~ a x .  I I ep~oe  s a ~ e r a ~ a e  K a c a e T c X  OTC~TCTBHX y n o M H H a H H x  06 y s e n m e H H a  AMIIA- 

p e 4 e n T O p O B  B ~ O C T C E I H ~ ~ T H Y ~ C K O ~ ~  M ~ M G P ~ H ~ ,  KaK OCHOBHOrO MeXaHH3Ma nJIHTeJIbH0fi  

IIOTeHqHaqEiH B I'MIKIOKaMIIe. B~opoe  3 a M e Y a H H e  COCTOHT B HeAOCTaTOqHOM UHTHPOBaHHH 

CBeXHX n y 6 n ~ ~ a u ~ i i ,  AaTHPOBaHHbIX nOCJIeAHHMH n R T b I 0  rOAahlH.  M3 185 4HTHPOBaHHbIX 

n y 6 J I H ~ a ~ H f i  TOJIbKO 20 H 3  HHX (~eHe€! 1 1 %) AaTHPOBaHM II0CJIeHHHMI.I IIXTbH) rOAaMII.  



~ H o ~ J I ~ K T ~ ~ I Y ~ c K o ~  aKTkIBHOCTEi H ~ ~ P O H H ~ I X  ce~efi. C J I e a y e ~  oco6o OTMeTkITb, YTO MeTOALlKa C 

MCIIOJIb3OBaHMeM M J ' J I ~ T ~ I ~ J I ~ K T P O H H O ~ ~  MaTPkI4bI  B POCCHH B ~ ~ ~ K T P o ~ ~ I ~ ~ ~ o ~ o ~ H Y ~ c K H x  

3KCnepHMeHTaX 6 b 1 n a  BI IepBbIe  I I p H M e H e H a  B J I ~ ~ O P ~ T O P I I R X  H k I x ~ e r o  Ho~ropona H HeMWLIX 

sacnyra B  TOM n p k i H a A n e x m  a B T o p y  p a 6 0 T b 1  Arp6a E. A. H p y K o B o A m e n m  pa60~b1 npo@. 

M y ~ ~ ~ o f i k I .  B. Ma~puqa  COAePXHT 64 3neKTpOAa ,  KOTOPbIe MOrYT 6 b 1 ~ b  KaK 

perMCTpHPjTOukiMkI ,  TaK CTHMYJlkIPYK)~HMH H C I IOMOwbIO KOTOPbIX nPOH3BOAkITCX 

MHOTOKaHaJIbHLIX BHeKJIeTOqHM 3aIIHCb C I I O H T ~ H H O ~ ~  I3 B ~ I ~ B ~ H H O ~ ~  k I ~ I I y J l b ~ H 0 f i  aKTkIBHOCTkI 

H~~%POHOB,  6~1~3nexaw~ix K AaHHOMY 3JleKTPOAY. n O ~ a 3 a H 0 ,  YTO H a  M a T P H 4 e  nJIOIQEi,QbIo ~ M M  
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HaXOARTCX IIpkiMepHO 500 H ~ ~ ~ P O H O B ,  0 6 p a 3 y K ) u H ~  CJIOXHYK) CeTb. C n O M O u b H )  YKa3aHHbIX 

MeTOAOB a B T O p y  YAaJIOCb IIOnyYJdTb HOBbIe 4 e H H b I e  AaHHbIe  0 CeJIeKTkIBHbIX C B O ~ ~ C T B ~ X  

H ~ ~ ~ P O H H ~ I X  ce~efi IIpkI H H ~ K O Y ~ C T O T H O ~ ~  CTHMYJIR4HH. 

P e s y n b ~ a ~ b ~  H c c n e n o s a H H x  H HX 0 6 c y x ~ e ~ a e  n p e A c T a s n e H b 1  B 3-eCi rnase n k I c c e p T w m .  

3 ~ e c b  OIIkICaHO: 1) @ O ~ M H ~ O B ~ H H ~  H ~ ~ ~ P O H H O ~ ~  CeTH B KYJIbTYpe AHCCOqHHPOBaHHbIX KneTOK 

rk In I I0KaMIIa  MbILUH; 2) CIIOHTaHHLIX 3JIeKTpkIqeCKM aKTMBHOCTb H ~ I ? P O H H O ~ ~  CeTH; 3) BbI3BaHHaEI 

M ~ A J I ~ H H O %  C~HMyJI53uHef i  3JIeKTpHseCKaR aKTHBHOCTb H ~ ~ ~ P O H H O ~ ~  CeTH; 4) XapaKTepHCTkIKa 

CeJleKTkIBHbIX C B O ~ ~ C T B  H~@)OHOB npLl  ~ J ~ ~ K T P H Y ~ C K O ~  CTHMYJIX~HH.  ~ J ~ ~ B H ~ I M  AOCTkIXeHHeM 

p a 6 0 ~ b 1  MOXHO CYHTaTb O ~ H ~ P Y X ~ H H O ~  aBTOpOM CBO~~CTBO r p y I I I I  H ~ ~ ~ P O H O B  J I o ~ a J I b H o f i  CeTH 

pa3JIHYaTb CkIrHaJIbI, IIOCTynHBIIlHe OT pa3HbIX CTkIMYJlkIPYIOukIX 3JIeKTpOAOB.  TO CBO~CTBO,  

Ha3BaHHOe  aBTOPOM CeJleKTHBHOCTbIO, IIPORBJIXeTCR B O C O ~ ~ H H O C T I I X  BbI3BaHHOTO OTBeTa, 

p e r H c T p n p y e M o r o  H a  o T n e n b H b r x  m e ~ ~ p o n a x .  ABTOP B b 1 6 H p a e ~  A s a  OCHOBH~IX n a p a M e T p a  anx 

OqeHKH 3THX O C O ~ ~ H H O C T ~ ~ ~ :  1) BpeMX B03HHKHOBeHHR IIepBbIX CHHaIITkIseCKH BbI3BaHHbIX 

c I I ~ ~ ~ K o B  B I IaYKe nOCJIe CTHMyJIa, 2) KOJlHYeCTBO cII~~%KoB B B ~ I ~ B ~ H H O ~ ?  C ~ T ~ B O H  IIaYKe. B 

pa6o~e IIOKa3aH0,  YTO OTBeTbI, Pe rHCTPHPYeMbIe  IIPkIMePHO H a  30% 3JIeKTpOAaX H a  MaTpkIqe ,  

p a 3 n H s a w T c r r  XOTR 6b1 no OAHOMY 143 ~ T H X  n a p a M e T p o B  B T e Y e H n e  1-3 ~ ~ e i i  nocne H a Y a n a  

CTHMyJIXqkIH. B H a c ~ 0 5 I w e i i  pa6o~e aBTOp H e  aHaJ IH3HpyeT  T ~ K O ~  ~ a X H b 1 f i  I I a p a M e T p  

BbI3BaHHOTO OTBeTa, KaK PaCnpeAeJ IeHMe C H ~ ~ ~ K O B  BHYTPkI naYKM, K O T O P ~ I ~ ~  Ha3bIBaK)T T a K X e  

((IIaTTepHOM)) HJIM ((MOTHBOM)) H K O T O P M ~ ~  MOXHO y I I 0 ~ 0 6 H ~ b  TOBaPHOMY LLITPMX-KOAY. MOXHO 

HaAeRTbCR, YTO aHaJIkI3y 3 T 0 r 0  n a p a M e T p a  aBTOp YAeJIHT BHHMaHHe B CBOHX G Y A Y ~ E I X  pa60~ax. 

n o  o @ o p ~ n e ~ ~ I o  3-eii r n a s b r  MOXHO c A e n a T b  asa M e n n i x  s a ~ e s a ~ ~ a .  n e p ~ o e  s a ~ e ~ a ~ k ~ e  

KaCaeTCR Ha3BaHMX I I epBOrO H 3  aHELJIH3HPYeMbIX I I apaMeTPOB,  a HMeHHO, BpeMeHEi 

B03HHKHOBeHRR IIepBbIX CHHaIITHYeCKH BbI3BaHHbIX c n a f i ~ 0 ~  B IIa.IKe IIOCJIe CTkIMYJIa.  TOT 

I IOKa3aTenb  CJIe,4OBaJIO 661 Ha3BaTb  KOpOYe, a HMeHHO, J I ~ T ~ H T H ~ I ~ ~  JIepHOA OTBeTa. B~opoe 
2 



3aMe¶aHHe KaCaeTCR O@OPMJI~HHII PHCYHKOB 24 H 25. ~ T R  PHCYHKH TPYAHbI AJIII BOCIIPHRTHII. 

Ha K ~ ~ O M  113 HMX n o M e U e H o  no 18 c x e M  Ma.rpHq, H H a  ~axcnofi M a T p H q e  - no 64 s n e q o n a ,  

OTMeseHHbIe pa3HbIMH CHMBOJIXvlH. n p H  3TOM CeJIeKTHBHOCTb AJIX 2-x CTHMYJIOB (PHc. 24) I3 

CeJIeKTMBHOCTb AJIII 3-x CTHMYJIOB (PHc. 25) IIOMeYeHa OAHHMH H TeMM Xe CHMBOJISLMH (CEIHEI~ 

3Be3~b1) .  Ha ~ 0 f i  B3TJIIIA, BO ~ 3 6 e x a ~ ~ e  IIYTaHHubI, 3JIeKTpOAbI C pa3~0fi CeJIeKTHBHOCTbKl 

JIyYIIIe 6b1no IIOMeTHTb H a  PMCYHKaX Pa3HbIMH CHMBOJIaMH. 

B ~ I c K ~ ~ ~ H H ~ I ~  3aMe9aHH2,  OAHaKO, H e  IIBJIIIEoTCR IIpHHqHIIHaJIbHbIMH H H e  C H H X W T  

B ~ I C O K O ~ ~  OqeHKH pa60~b1. pe3J'JIb~a~bI p a 6 o ~ b 1  HMeEoT BbICOKJTO TeOPeTHYeCKYIO M 

IIpaKTHseCKJTO 3HaYHMOCTb. P e 3 y J I b ~ a ~ b 1 ,  CBII3aHHbIe C BbIIIBJIeHHeM CeJIeKTHBHOCTH H ~ ~ ~ P O H O B  

B IIpocTefi I I Ief i  CeTH, IIO3BOMT p a 3 p a 6 0 ~ a ~ b  HOBbIe MOAeJIH HCKYCCTBeHHbIX H ~ ~ % P O H H ~ I X  ce~efi, 

¶TO, B CBOK) O s e p e A b ,  IIOMOXeT CO3AaHHIo ~ e f i p o r a 6 p ~ ~ ~ b 1 x  T ~ X H O J I O ~ H ~ ~  YIIpaBJIeHHX 

H ~ ~ ~ P O H H ~ I M M  CeTRMH M 0 3 r a .  B ~ I C O K H ~ ~  YPOBeHb pa6o~b1 IIOATBepXAaeTCR IIXTbIo 

I I ~ ~ J I H K ~ ~ H I I M H  B aBTOpHTeTHbIX XYpHaTTaX, B TOM 9HCJIe H MeXAYHaPOAHOM X y p H a J I e  (Frontiers 

in Comp~tational Neuroscience, M M I I ~ K T - @ ~ K T O ~  2,1), a T a K X e  MHOrOYHCJIeHHbIMkI AOKJImaMH 

H a  MeXAJ'HaPOAHbIX H OTeqeCTBeHHbIX K O H @ ~ ~ ~ H ~ H I D (  (30 T ~ ~ H C O B ) .  

B 3aKJIK)YeHHe CJIeAyeT OTMeTHTb, 9TO I I 0  o 6 a e ~ y  B ~ I ~ O J I H ~ H H O ~ ~  p a 6 o ~ b 1 ,  aKTyaJIbHOCTH, 

. H ~ F H O ~ ~  HOBH3He OCHOBHbIX I I O J I O X ~ H H ~ ~ ,  UeJIOCTHOCTH, 3aKOH¶eHHOCTH, ~ ~ ~ K T H Y ~ c K o ~ ~  

3HaYHMOCTH H I I Y ~ J I E I K ~ U E I R M  AHCCePT~MOHHaSI  pa6o~a ( ~ C ~ J I ~ K T H B H ~ I ~  C B O ~ ~ C T B ~  H ~ ~ ~ P O H H ~ I X  

ce~efi IIepBHYHbIX KYJIbTYP THIIIIOKaMTra HpM H ~ I ~ K O ¶ ~ C T O T H O ~ ~  3 J I e K ~ p ~ ¶ e c K o f i  CTHMYJIIIuHH)) 

IIOJIHOCTbKl COOTBeTCTByeT T ~ ~ ~ O B ~ H H I I M  IIyHKTa 9 ~ o c T E ~ H o B J I ~ H H I I  ~ ~ ~ B H T ~ J I ~ c T B ~  P o  OT 

24.09.20 13 N 9 8 4 2  ((0 nOpRAKe IIpHCyXAeHHII P e H b I X  c ~ e I I e H e f i > > ,  IIpenaIIBJIIIeMbIM K 

AMCCePTaIJMRM H a  COHCKaHkIe Y Y ~ H O ~ ~  CTeneHH KaIIAHAaTa 6 k 1 o n o r ~ s e c ~ ~ x  HayK, a ee aBTOp - 

Arp6a E K ~ T ~ ~ H H ~  A J I ~ K c ~ H ~ ~ o B H ~  - 3 a c n y x ~ s a e T  IIpHCyXAeHHII y¶e~of i  CTeIIeHH KaHAHAaTa 

6 ~ o n o r ~ ~ e c ~ ~ x  HayK no CIIeqHaJIbHOCTM 03.03.0 1 - @ H ~ H o J I o ~ H R .  
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