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MCCJIEAOBAHME CIIOCOEHOCTEI CEPbJX BOPOH 
K 3JIEMEHTAM CklMBOJIki3A~MM 

Moc~osc~ui i  z o c y d a p c m e e n ~ b r i i  y~usepcumem unr. M.B. JIouo~ocosa 

Bbracmna, MOT nu s e T b I p e  BOPOH~I, p a H e e  06y.1e~~bre O m n e s e H H o M y  rrpasmy sb160pa no 0 6 p a 3 q ,  yc- 
TaHOBUTb COOTBeTCTBUe M e w  WCJIOM 3neMeHTOB B MHOXeCTBaX U H C X O ~ O  m ( t X p e p e ~ ~ ~ b l M I 4  AJIII HHX 
3HaKaMli (apa6cmu L@i@pa~U) U 0nepI.rpoBaTb HMH, T.e. UCCJIenOBWU C ~ O C O ~ H O C T ~  3TEIX n w  K CHhfBOJM- 
3aqlIII. B OTntFlHe OT ApJ'rHX aHWOrtFlHbIX U ~ C l I e n ~ ~ a l U i f i  He  rrp~6erarm K c J I ~ u H W ~ H O ~ I  ~ b I p a 6 0 ~ ~ e  aCCO- 
q ~ a ~ u ~ ~ o i i  a n 3 1 4  M e m y  c u M B o n a m  u c o o T s e T c I 9 y r o m H  m o x e w a m ,  a co3nasa.11~ ycnoswr, B KOTO- 

PbIX IITHl&I MOrnU 6b1 CaMU O ~ H ~ P Y ) K U T ~  3 T 0  COOTBeTCTBUe Ha OCHOBe COIIOCTaBJIeHWi P a H e e  n 0 J l p e H H 0 f i  
UH@O~M~L(MH. C 3~0fI QenbIO lTPOBOJJMJIU )JeMOHCI'pa~OHHbIe CepUU, B KOTOPbIX T I l  qaBMnbHOM PelUeHllH 
BopoHa nonpana wcno JIU'MHOK, C o o m e T c T B y m w e e  wcay ~ ~ ~ M ~ H T O B  B r p a @ ~ r e c e o ~  M H o m e m e  w r ~  
q~@pe,  a306paxen~b1~ Ha B ~ I ~ P ~ H H O M  em m M y n e .  l l p ~   TOM o6paseq r r p u H a n n e w a n  K ~ o f i  x e  KaTero-  
Pm, s T O  &i COOTB~TCTBJ'~OI~& CTWMyJI n n %  Bb160pa (BTOPO~~ CTmyn 6b1n npyroR ~ a ~ e r o p u ~ ) :  e c n H  o 6 p a 3 -  
qOM 6bmo MHOXeCTBO, TO Ha C O O T B ~ T C T B Y I O ~ ~ ~ ~  KapTOgKe &lI% Bb160pa  T a m e  6 b 1 n o  MHOXeCTBO, U ~ a 0 6 0 -  
POT. &I% YClIeIUHOrO PelIIeHIWI 3~0fi 3 m a Y H  BOPOHaM ,QOCTaTOWO 6b1n0 UCIlOJIb30BaTb n p a B W I 0  ab16opa no 
o6pasq. B TeCTOBbIX CepHXX o6paseq U 06a CTMMyna FIJI% ~b160pa BnepBbIe  q U H W e X W I l  K pa3HbIM KaTe- 
r o p m :  ecnM 0 6 p a 3 ~ 0 ~  6b1na su@pa, TO 06a crmyna nna Bb160pa 6 b l n U  M H o x e m a m ,  u ~ao6opo~ .  Bce 
YeTbIpe BOPOHbI YCIIeIUHO CIIpaBMJIUCb C 3~0fI 3rnaYe8.  H ~ C M O T ~ %  Ha OTCyTCTBUe CXOnCTBa M e w  0 6 p a 3 ~ 0 ~  
U " n p a B H J I b ~ b 1 ~ "  CTUMynOM, OHU ~b16Hp&lIU MHOXeCTBO, COOTBeTCTBYI0qee m@pe, U H ~ O ~ O ~ O T .  npe~n0-  
narae-rcrr, YTO n w b ~  M o r m  ~ O C T M Y ~  T a K o r o  pe3ynb~a~a 3a o r e T  conocraanem nony.Ien~oii B R e M o H m p a -  
L@~OHH~IX c e p m  rm@op~aq~a  o uucne e m u s  nonKpennenur r ,  c o o T s e T c r B y m q e M  K W O ~  ~ M Y J I ~ .  C 
lIOMO-IO aHWOlTNHblX 3KClIePEiMeHTOB WaJIOCb nOKa3aTb, ' IT0 BOPOHbI C ~ O C O ~ H ~ I  BbIIIOJIHIFTb C L@i@pam 
onepaqmo, a ~ a n o m w y m  a p u @ ~ e m e c ~ o M y  c n o m e m .  

B nocnenme A e c x T u n e T I l s r  y6enn~enb~o npone- 
MOHCTPHpOBaHO, VTO l?paHb M e w  B03MOXHOCTXMH 

n c u x H K H  V e n o B e K a  H ~ B O T H L I X  c K o p e e  K o n H y e c T -  

BeHHW, 9 e M  K a 9 e C T B e H H U .   TO y T B e P m e H H e  KaCa-  

eTCX H C ~ O C O ~ H O C T H  K YCBOeHHIO H H C n O J I b 3 0 B a H H m  

3HaKOB HJIH CHMBOJIOB, KOTOPYIO P a H e e  CVHTaJIH 

np~cyqei i  T o n b K o  V e n o B e K y .  

B c o o T s e T c T B u n  c ( P O P M ~ J I ~ H ~ I M  o n p e A e n e n t I e M ,  

3HaK - 3 T 0  M a ~ e p H a J I b H b ~ f i  n p e n M e T ,  XBJIeHHe HJIH 

C O ~ ~ I T L I ~ ,  B ~ I c T J T I ~ I O ~ H ~ ~  B KaVeCTBe npeACTaBHTeJIII  

H e K o T o p o r o  npyroro n p e n M e T a ,  c ~ o f i c ~ s a  EVIH OTHO- 
UeHHX A H ~ n 0 J I b 3 y e ~ b I f i  An% n p H 0 6 p e ~ e H H s 1 ,  X p a H e -  

HHX, 1 1 e p e p a 6 0 ~ ~ ~  H nepenasu ~ 0 0 6 1 q e ~ H f i  (HH@OP- 
MaqHH, 3HaVeHHfi). OAHH 113 TUnOB 3HaKOB - 3 T 0  3Ha-  

m-CHMBOJI~I, K o T o p b I e  ~ ~ K J I I O U ~ I O T  B ce6e H e m i 2  

HarJI>rqHbIfi o6pa3 H B C H n y  3 T O r 0  M O T  6b1~b HC- 

IIOJIb30BaHbI AnX B b I p a X e H H X  H e K O e r O ,  VaCTO OTBJIe- 

YeHHOrO COAepXaHHX. ~ P O ~ ~ C C  yCTaHOBJIeHWl T O X -  

nemsa M e x q y  n p e n M e T a M n ,  ~ ~ ~ ~ C T B A I I M ~ I ,  mnenm- 
MH HJIH nOIUITkUIMH H HCXOAHO I I H ~ I ~ @ ~ ~ P ~ H T H ~ I M U  

RnII C Y ~ X ~ K T ~  3HaKaMH, B p e 3 y J I b T a T e  K O T O p O r O  no- 
IIBJIlreTCR BO3MOXHOCTb OnePHPOBaHHX YCBOeHHbIMEl 

3HaKaMH, M b I  6 y n e ~  H a 3 b I B a T b  TePMHHOM "cHMBoJIH- 

saqm". 
M H O ~ O V H C J I ~ H H ~ I ~  HCCJIenOBaHkUI IIOKa3aJIH, 9 T O  

BbIClrrHe KpHMaTbI  (Pongidae), 6 y ~ y u H  6JIHXafiIUEiMH 

p o n c T s e n n u K a M n  uenoaeea, 06nanam~ B 3 ~ a 9 ~ -  
~ e n b ~ o i i  c T e n e H H  C X O ~ H ~ I M H  KO~HMTHBH~IMH cno- 
CO~HOCTIIMH H nme  M O T  YCBaHBaTb H H C n O n b 3 0 -  

B a T b  T a K  H a 3 b I B a e M b I e  II3bIKH-llOCpenHEIKkI [17, 27, 
33,341. B HaLIIefi pa60~e M b I  KOCHeMCX J I m b  O n H O r O  

a C n e K T a  n p 0 6 n e M b I  CHMBOJIH3aqHH, a HMeHHO CnO- 

CO~HOCTH ~ B O T H L I X  C B I I ~ ~ I B ~ T ~  n p e n c T a B n e H H e  o 
9HCJIe C c H M B o J I ~ M H - ~ H @ ~ ~ M H .  

M o X H O  JfH O ~ Y V E I T ~  XHBOTHbIX HClTOJIb30BaHMIO 

~ H @ P  H HaCKOnbKO O n e p a q H H ,  K O T O P b I e  OHH M O T  

BbInOJIHIITb C ~ N @ P ~ M E I ,  COOTBeTCTBYIOT KPHTePHXM 

MCTEiHHOrO C Y ~ T ~ ?  ~ O C K O J I ~ K Y  B K a Y e C T B e  YHHBeP- 

C a n b H o r o  mamapTa H C ~ O J I ~ ~ ~ ~ T C X  " s e n o s e ~ e c ~ ~ i i  
C U ~ T " ,  npeme B C e r O  H ~ O ~ X O A E I M O  OTMeTHTb,  9 T O  

 TOT T e p M u H  n o ~ ~ p a 3 y ~ e ~ a e ~  npoqecc @ o p ~ a n b ~ o f i  
H y M e p a q m ,  ~ l c n o n b s y e ~ b ~ f i  n I o n b M n  nnx onpenene- 
HEM ~ ~ C O J I I ~ T H O ~ O  VHCJIa 3J IeMeHTOB B MHOXeCTBaX. 

r h ~ b  K p H T e p H e B ,  O l I H C b I B a I O ~ H X  TIPOqeCC ($0~- 

MaJIbHOrO CYeTa,  n e p B b I M H  9 e T K O  c @ o ~ M ~ J I H ~ o B ~ J I H  

P. r e n a ~ a ~  H Y. I h . n n k ~ c ~ e n b  [18]: 1) ~ a x q o ~ y  nepe- 
CVHTbIBaeMOMy 3J ' IeMeHTy AOJIXeH COOTBeTCTBOBaTb 

U H ~ H B H A ~ ~ J I ~ H ~ I ~ ~  M a p K e p  ("COOTB~TCTBH~ OAHH K 

O~HOMY"); 2) M a p K e p b I  AOJIXHbI B C T ~ ~ H J ~ ~ H O M  no- 
PXAKe COOTBeTCTBOBaTb I I e p e C Y H T b I B a e M b I M  3JIe- 
M e H T a M  (L'oPAHH~JI~HoCT~");  3) M a P K e P ,  COOTBeTCT- 

BYIOJI@ IIOCJIenHeMY 3 J I e M e H T y ,  AOJ'IXeH O n H C b I B a T b  
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o6~qee YHCJIO 3JIeMeIiTOB B MHOXeCTBe ( " K ~ P ~ H -  

HaJIbH0CTbW); 4) BO3MOXHOCTb I I e p e C Y e T a  nm6b1x 
MHOXeCTB ( L ' ~ ~ c T ~ ~ K T H o c T ~ " ) ;  5) B03MOXHOCTb ne- 
PeCYeTa  3JIeMeHTOB B JI IO~OM I I O p m K e  ( L 6 l T ~ 0 H 3 ~ 0 J I b -  

HOCT~"). nep~bre TPH K p H T e p m  C T ~ H  0 6 ~ q e n p n s -  

HaHHbIMH, TOrAa KaK B H ~ O ~ X O ~ H M O ~ T H  IIOCJIenHEU: 
AByx HeKOTOpbIe  aBTOPbI  BbICKa3bIBaIOT O n p e n e J I e H -  

HbIe  COMHeHEUI [14]. 

n p H  HCCJIenOBaHHH C ~ O C O ~ H O C T E  XHBOTHbIX K 
CHMBOJIH3aqHH H a  I IpMMepe C W T a  B 0 3 H H K a m T  TPM 

OCHOBHbIX BOnpOCa: 1) C I I O C O ~ H ~ I  JIH XHBOTHbIe  YC- 
TaHaBJIHBaTb TO>yqeCTBO M e w  UCXOnHO EfwH@@e- 

PeHTHbIMH AJIX HEU: 3HaKaMH ( H a n p H ~ e p ,  a p a 6 c m ~ ~  
~ H @ P ~ M E I )  H 06061qe~~ofi H H @ o p ~ a ~ F i e f i  0 YHCJIe 

3JIeMeHTOB B MHOXeCTBaX pa3~0fi I IpE ipoAb~?  2) CnO- 

C O ~ H ~ I  JIH OHH OIIepHpOBaTb YCBOeHHbIMEi q H @ p a ~ H  
( ~ a n p ~ ~ e p ,  ~ b m o n m  onepaw,  manoruwme 
a p ~ @ ~ e m e c m ) ?  3) C ~ O C O ~ H ~ I  m o m  H C ~ O J I ~ ~ O -  

BaTb ycBoeHHbIe c m ~ s o m ~  nm H y M e p a w  (nepecse~a) 
3JIeMeHTOB MHOXeCTB IlJIH BbInOJIHSITb O n p e n e J I e H -  

H o e  YHCJIO n e f i C T ~ H f i  B COOTBeTCTBHH C IlpeATbRBJIeH- 

~ o i i  w@pofi? IIocneAHkIji  ~onpoc norrpa3y~e~ae~ co- 
OTBeTCTBHe OCHOBHbIM KPHTePEiXM HCI'HHHOTO CYeTa 

(no ~pa f i~e f i  M e p e ,  KpwrepI l r rM O P A H H ~ ~ H O C T H  H 

K ~ ~ ~ H H ~ J I ~ H o c T H ) .  

O n H a  H3  IIepBbIX llOnbJTOK HCCJIenOBaHW4 CHMBO- 
J I H ~ ~ ~ H H  H a  n p u M e p e  c s e T a  6bma c n e n a H a  Y. Qep- 
c T e p o M  B 60-x rr. [16]. P ;~yx  r u n ~ n a ~ 3 e  (Pan troglo- 
dytes) nome 500 000 npen-bn~ne~ufi CTHMYJIOB yna- 
JIOCb O ~ Y V E I T ~  COOTBeTCTBHH) M e w  pa3JIHYHbIMH 
MHOXeCTBaMEI H ~ H @ P ~ M E I ,  BbIPWeHHbIMEi  B ABOHY- 

HOM KOAe (OT 000 A 0  11 1, T.e. OT 1 A 0  7). ~ H B O T H ~ I ~  
MOrJIH P a C n O J I a r a T b  B b r F e H H b I e  6 ~ ~ a p H b 1 e  K O M ~ H -  

HaqHH B J T I o P I I ~ o Y ~ H H o ~ ~  llOCJIenOBaTeJIbHOCTH, HO 

HX T a K  H H e  YnaJIOCb 0 6 y Y H ~ b  HCllOJIb30BaHHtO q H @ p  
AJuI H y M e p a q H H  KOHKPeTHbIX O ~ X ~ K T O B .  B 6onee 
n03AHEU: HCCJIenOBaHHXX BHOBb 6b1no n O K a 3 a H 0 , Y T O  
m ~ n a ~ 3 e  [ll,23,24] H naxe M a K a m  [30,37] cno- 
C O ~ H ~ I  HCnOJIb30BaTb apa6cme qEi@pb1 AJlS MapKH- 
POBKEI MHOXeCTB He3aBHCHMO OT q B e T a ,  P a s M e p a ,  

+ O P M ~ I  H IIaTTepHOB PaCIIOJIOXeHIGI 3JIeMeHTOB, EU: 

C0CTaBJIIIH)LIJHX. B YaCTHOCTU, M a K a M  p e 3 y C b I  
(Macaca mlllatta) YCBOHJIH COOTBeTCTBHe M e m y  

a p a 6 c m ~ ~  q ~ + p a ~ k ~  OT 0 RO 9 H ~ H C ~ O M  nocnenosa- 
TeJIbHO IIOnaBaeMbIX r p a H y J I  H yCne I I IH0  CpaBHHBaJIH 

~ H @ P ~ I  no EiX O T H O C M T ~ J I ~ H O ~ ~  "nHUl(e~0f i  ~ ~ H H O C T H "  
[30,37]. n p H  HCCJIenOBaHHH C ~ O C O ~ H O C T H  II IHMnaH3e 

IIIe6br K CHMBOJIH3aqHH 6b1no IIOKa3aH0,YTO OHa  H e  

TOJIbKO YCBOIZTIa 3KBHBaJIeHTHOCTb apa6c- q H @ p  
OT 0 A 0  4 H YHCJIa 3JIeMeHTOB B Pa3JIHYHbIX rOMO- H 

r e T e p o r e H H b I x  M H o x e c T s a x  ( ~ a n p ~ ~ e p ,  Ga~apee~ ,  
n o x e K ,  a n e n b c m r o B  H ~.n.) ,  HO H y c n e m H o  CYMMHPO- 

BaJIa qH@pb1 B OTCyTCTBHe 0 6 0 3 H a Y a e ~ b I x  HMH MHO- 
XeCTB [ I  I]. BO~MOXHOCT~ HCIIOJIb30BaHEi5I BbICUIElMEl 

n p m a T a m  np-OB O P W H ~ ~ ~ H O C Z U  H K a p m a J I b -  

HOCTIl 6b1na; ~ O n e M O H C T p k I p O B a H a  B HCCJIe~OBZlHMH 
A. P a ~ 6 o  H ero K o n n e r  [28,29,33]. B m onbrrax m- 
llaI-I3e, P a H e e  0 6 y Y e ~ ~ b 1 e  II3bIKJ'-lTOCpeAHHKY, lTpOH3- 

BOnUJIH YHCJIO A ~ ~ ~ C T B H ~ I ,  COOTBeTCTBYIOLqee apa6- 
CUM w @ p a ~  OT 1 DO 6. 

UTO K a c a e T c x  npymx BHAOB ~ B O T H ~ I X ,  csene- 
HEUI 06 EIX CIIOCO~HOCTEI K CHMBOJIH3aqHH OCTaIOTCII 

BeCbMa @ p a I M e H ~ a p H b 1 M E i  [19, 201. Y r n ~ a n b ~ b t i i  
I IPHMep 110n06HbIX 3KCnePHMeHTOB H a  rrrHI.@X - pa- 
60~b1 M p e ~  IIennep6epr [26]. B ee HCCJIeAOBaHEunr 
cepbrfi x a K o  h e ~ c  (Psittacus erithacus) ycneruHo 

~ a p m p o ~ a n  M H o x e c r s a ,  conepxauwe OT :! go 6 re- 
T e p o r e H H b I x  a n e M e m o B ,  n p o ~ 3 ~ o c x  a~rn~f icmie  Ha- 
3BaHEUI COOTBeTCTByIoUl(EU: WCJIHTeJIbHbIX. K p o ~ e  
TOTO, OH M o r  onpenenmb wcno  oAuHaKosbrx  me- 
MeHTOB B r e T e p O r e H H b I X  MHOXeCTBax. 

O ~ X ~ K T O M  HaIIIEiX H c C J I ~ ~ O B ~ H H ~ ~  CT&lIH CepbIe 

BOPOH~I (Corvus cornix). P a ~ e e  6b1no n o ~ a 3 a ~ 0 ,  s ~ o  
n p e n c r a B M T e n u  c e~e f i c r~a  B p a H o s b m  c EU: rqynHbIM 

H TOHKO A H @ @ ~ P ~ H I J H P O B ~ H H ~ I M  M03rOM [7] o6na- 
RaIoT  C ~ O C O ~ H O C T ~ H )  K PeIIIeHHH) M H O m  THnOB 3ne- 
MeHTapHbIx  normecram sanau H a  y p o B H e  no ~paii-  
Hefi  M e p e  MapTbILIIKOBbIX 0 6 e 3 b I I H  [I, 4,6,21,38]. B 
H a r u m  npenbrnywm HccJIenosaI- rmx 6bmo npone- 
MOHCTPHPOBaHO, YTO BOPOHbI CI IOCO~H~I :  1) K 0606- 
LqeHnsM no n p ~ 3 ~ a ~ y  snma [5, 91; 2) o n e p u p o B a T b  

ITOHIITEUIMH COOTBeTCTBHII H HeCOOTBeTCTBNII [9,36]; 
3) JIeIXO 3al lOMHHaTb YHCJIO WCKPeTHbIX IIHWeBbIX 
O ~ % ~ K T O B ,  CBX3aHHOe C K m b I M  KOHKpeTHbIM CTH- 

MYJIOM, H IlPHMeHIITb 3 T y  H H @ O P M ~ ~ H H )  B  HOBO^^ CH- 

T y a s H H  12-31. 
Ll[eJIbH) Hac~oIIUl(ef i  pa60~b16b1~1a O T ~ ~ ~ O T K ~  Me- 

Ton- H nOILyzIeHHe AaHHbIX 0 C ~ O C O ~ H O C T U  CepbIX 
BOPOH K 3JIeMeHTaM CHMBOJIH3aqHH. Mb1 IIOCTIBEIJIH 
3El&3Yy BbISICHHTb, M O T T  JIH BOPOHbI 38 CYeT COIIOC- 

T a s n e H m  p a H e e  nonyue~~of i  H H @ O P M ~ ~ H H  ymaao- 
B H T ~  c o o T B e T m u e  r p a @ u Y e c m x  moxecm EI E I C X O ~  

HO m@C&peIITHbIX AJuI HIlX 3HaKOB (apa6cm I@i@p 
OT 1 go 4) H o T m e s e H n o  onepqosam HMEI. T m  06- 
pa so^, 6bma r r p e p p m a  nonbma ~ a l w  omem Ha 

nepsbre ma B o n p o c a ,  B O ~ H E I K ~ I O I I ~ ~  n p ~  uCCnenoBa- 
HEM npo6nem1 c ~ ~ ~ o n ~ 3 a q m :  1) c n o c o 6 ~ b 1  m mi- 
BOTHbIe YCTZlHaBJIHBaTb T O ~ e C T B O  M e w  HCXOAHO 

M H ~ H ~ @ ~ ~ ~ H T H ~ I M H  AJIII HEUr 3HaKaMH H o 6 0 6 ~ e ~ -  
~0 f i  H H @ O P M ~ ~ H ~ ~ ~  0 YHCJIe 3JIeMeHTOB B MHOXeCT- 

sax pasaofi npmponbr? 2) C ~ O C O ~ H ~ I  nu OHH onepu- 
POBaTb YCBOeHHbIMH ~ H @ P ~ M E I ?  

Pa6o~y IIpOBOnHJIH C YeTbIPbMsr CePbIMH BOpOHa- 
MH (CO~VUS cornix L., H e  M o n o x e  3 n e ~ ) ,  p a H e e  o6y- 
YeHHbIMH OTBJ'IeYeHHOMy npaBMJIy ~b160pa IIO COOT- 

BeTCTBMH) C 06pa3qo~ [9,36]. n ~ H q b 1  COHePXaJIUCb 
rpynnofi B B o n b e p a x  H a  OTKP~ITOM ~osnyxe. norno- 
R H H O ~ ~  n n u e ~ o i i  A e n p m a q H H  BOPOH H e  nonseprans, 
TaK KaK HC~OJIb30BaBIIIHeCII B KaYeCTBe nOp(KPeIIJIe- 

HEUI JIHYHHKEI MYYHOrO XPYUl(aKa ITPHBJIeKaIOT UX 
n p a K T m e c m  npn JIIO~OM y p o B H e  n ~ w e ~ o f i  s a ~ i ~ ~ e -  
peC0BaHHOCT.H. B CJIyYae H ~ O ~ X O ~ H M O C T H  B eXe- 
AHeBHOM P a q H O H e  YMeHbIIItiJIH HOJIH) KOPMOB, COp(ep- 

XYPHAJI B ~ I c I U E ~ ~  H E P B H O ~  AEXTEJIbHOCTZI TOM 52 N 2 2002 



, xa- 6enm xumomor~ nponcxomem. P~ITM pa- 
6 0 ~ b 1  n YMCJIO npen-b5IBJIeHIifi B A e H b  ( O ~ ~ I U H O  40 - 60 
npenxxsnen~ii) sasncenn OT ~POBHII nnqe~oi i  3 a n ~ -  
TepeCOBaHHOCTn n T m .  

Ha BpeMsI 3KCXepHMeHTa K W I O  IITHIlJ' n O M e -  

WaJIH B OTneJIbHYIO KneTK)' (70 X 35 X 35 CM), B KOTO- 
pofi mencx c ~ 0 6 0 ~ ~ b 1 f i  noc~yn K n o m e  c ~oxofi. B 
xone omma B K J I e m q  c m e l  c ~OMO-m P~KOIITICI.I 

m o i i  30 CM ~ ~ p m a n n  mammy T e K c r o n m a  pa3~e-  
POM 20 X 30 CM C JpyMII  KOPMyILIKaMCi (5.0 X 3.7 CM) no 
ee K p m .  06e K O P M ~ U I K I l  ~ ~ L T L I ; I  HaKpbITbI  KapTOYKa-  
ME-CTEIMYJIIMEI nJIR ~b160pa. Ha BCeX CTaREuoc, KpO- 

Me 10-fi, H a  c e p e n H n y  noxnoca n o M e q a n n  K a p T o s K y -  

o6paseq (pnc. 1). Ilorncpememie n 0 M e q a . m  nox wen- - EZTM C O O T B e T c T B y I O ~  06pa3q K a p T O w  
w ab16opa. Ha s e x  c r w  n c n o n b 3 0 B a n n  m@@e- 
PeHqHpOBaI iHOe K O n F I e C T B O  I I O n K p e n J I e H m  - YHCJIO 

nH'4HHOK M Y s H O r O  X P Y w a K a  B KOPMJWIKe (OT 1 HO 4) 
COOTBeTCTBOBaJIO IJH@pe H n H  sHCJIY 3JIeMeHTOB B 

I ' ~ ~ @ H U ~ C K O M  MHOXeCTBe, H ~ O ~ P ~ X ~ H H ~ I M  H a  K a p -  
T0'4Ke. 

K a p ~ o ~ m - ~ ~ ~ q n b ~  n p e n c T a s n m n  co6oii KsaA- 
PaTHbIe  KYCKEl K a p T O H a  (70 X 70 MM), n O K p b I T b I e  BO- 

~ o c ~ o i i ~ o i i  men~oii. Elcnonbsosann c m M y n b 1 ,  npx- 
H a n n e x a w e  K J ~ Y M  p a 3 n m 1 ~  K a T e r o p m :  ~306- 

, p a x e m  r e T e p o r e m b m  M H o x e c T B  r e o M e T p H g e c m x  

; 3neMeHTOB (CEIHIIX ~PIIMOJTOJIbHHKOB, KpaCHbIX K B I -  
1 apaTOB, 3eJIeHbIX TPeJTOJIbHHKOB, UePHbIX K P F -  

KOB) H n H  U e p H b I X  a p a 6 c m  UH@P O T  1 A 0  4. Kaxqb~ii  
I 

c r n M y n  6b1n n p e n c T a s n e H  B ABYX B a p z i a H T a x  (nanpn- 
Mep, n B e  K a P T O s K M  C ~ E I @ P O ~  1, n B e  C qEi@pofi 2 

i H T.R.). O T M ~ T H M ,  UTO eCJIll n a p b I  K a p T O U e K  C qH@- 

paMH 6b1n~ ~ ~ c o J I I O T H O  EiAeHTHUHbI XPJT HPYIY, T O  
n a p b I  MHOXeCTB COOTBeTCTBOBaJIEl APYr APYrY T O n b -  

KO no n p ~ 3 ~ a ~ y  sucna, a @ o p ~ a ,  q s e T  H n a T T e p H b I  

p a C I I O J I O X e H ~  3JIeMeHTOB B HkUr Pa3JINUaJIHCb. 

) $ I ~ I K ~ O ~ ~  CTanHFi 3KCnePEiMeHTOB COCTaBnRnH 
o r r p e g e n e H H y I o  nomepo~aTenbnm ~ 0 ~ 6 r n a m f i  
CTHMyJIOB (6n0~)  N nOBTOPIUIEl erO HJCKHOe W m O  pas. 
llpn  TOM napxgy c rrpyrmm @ m o p m  (narrpmep, 
pa~~osepom~of i  B c T p e s a e M o c T b m  B c e x  ncnonbso- 
BaHHbIX B A ~ H H O ~ ~  CepHH cTHMYJIoB) KOHTPOJIHPOBa- 

; nH n o n o x e H H e  n o n K p e n n x e M o r o  N H e n o n K p e n n x e -  

1 MOrO CTHMYJIOB (EIJIH, H a  CTanHH 10, KOPMYIIIeK C 
MeHbruklM N 6 6 n b I I I H M  UHCJIOM AHCKpeTHbIX n H q e -  

' B b E  O ~ X ~ K T O B ) .  Ero MeHRnH KBa3HCJIysafiHo: B 

8 n p e n - b x m e n u r u r  nonpxn nox~pennxe~b~i i  CTHMYJI 
o n n H a K o B o e  sncno pa3 n p e n - b x s n m c x  mesa H cnpa- 
sa H H e  6onbrue 2 pa3 nonpxn H a  on~oii c T o p o a e .  

~ o J J ~ o T o B K Y  nOnHOCa K IIpen-bXBJIeHUIO lTPOM3BO- 
UHJIH B H e  n 0 n R  3 p e H m  BOPOHbI. Y T O ~ ~ I  A a T b  I ITMqe 
B03MOXHOCTb PaCCMOTPeTb npen-bXBJIReMbIe efI CTH- 

MyJIbI, nOnHOC H a  3-5 C n O M e q a J I H  TaK,  9~06b1 BOPO- 
Ha yxe M o r n a  ero BHxeTb,  HO ewe H e  M o r n a  AOTX- 
HYTbCX A 0  KOPMYIIIeK. Cpa3y IIOCne TOrO,  K a K  n T H q a  
o c m e c T a n x n a  ~b160p H cxexma n o n K p e n n e H n e  

(unn y6emanacb B ero OTC~TCTBNH), ~ O ~ H O C  6b1crpo 
H ~ B J I ~ K ~ J I H  ~3 m e T m .  Emn B T e q e n n e  2 MHH nmqa 

3EHOCTkl CEPbIX BOPOH 

I 

Pac 1. O ~ C T ~ H O B K ~  oKcnepwMema (I) w cxeMa B ~ ~ W M H O -  
ro pacnonomeHm B O P O H ~ I  w 3KcnepwuemaTopa B MO- 
MeHT sb160pa (II). Ha I: A - o6paseq; 6 - CTWMynbI an% 
ab16opa; B - K O P M ~ K I I ;  Ha 11: A - 3 ~ c n e p w ~ e m a m p ;  I3 - 
~enp03paWlblB 3KpaH; B - BOPHa; r- C'I'On, Ha K O T o P M  
CTOXJIa KJleTKa C rrr~ueh. 

BO BpeMsI  BCeX OnbITOB 3 K C n e p H M e H T a T O P  HaXO- 

AkmCX ~ 6 0 ~  OT KJIeTKll C n ~ ~ g e i i  3a H e n p O 3 p a Y H b I ~  
3 K p a H O M  (70 X 40 CM), K O T O P ~ I ~ ~  H e  II03BOJIRJI HM BH- 

A e T b  Apyr ApyI'a ( ~ H c .  1, 6).  tam^ o6pa30~, B03- 
MOXHOCT~ H ~ O C O ~ H ~ H H O ~ O  B J I ~ H ~  s K c n e p n M e n T a -  
T O p a  H a  Bb160p 6b1na C B e n e H a  DO MNHEIMYMI. 

B K a g e c T B e  n o ~ a 3 a ~ e n x  y c n e ~ H o m H  nepenoca 
npasma sb160pa H a  H o s b I e  crmynb1 r n ~  B HOBF CM- 
T y a q H I O  O ~ ~ N H O  HClIOnb30BaJIH pe3YJIbTaT nePBbIX 24 
rrpewmnemiti TecTa.  ,Qm C T a m m e c K o r o  a~a~1n3a 
RaHHbIX HCXIOJIb30BaJIH n p O r p a M M y  ''STATISTICA 
for Windows" (sepcm 5.01). Yposenb R o c T o s e p n o c -  

TA IIpaBElJIbHbIX peI I IeHHfi  O ~ e H H B a J I H  no ~UHOMEI-  

a n b H 0 M y  TeCTy. ~ ~ O C T O B ~ ~ H O C T ~  p a 3 n H U l l f i  M e m y  



CMMPHOBA u ~ p .  

A 

3 ~ ~ l T e p F i ~ e H ~ & l ' I b H b I e  C e p H H  n p H H a A J I e X a J I H  K 

ABYM W n a M  - AeMOHCTPaIl(HOHHb1e H TeCTOBbIe .  B 
AeMOHCTpaIl(H0HHbIX CepkMX (la, 2a, 3a7 4a; ~ a 6 n .  1) 
EiCnOnb3OBaJIH K a P T O s K H  H C q H + p a ~ E i ,  H C MHOXeCT-  
B a r n .  IIpn  TOM 06paseq npmannewan K TOG x e  
K a T e r O p H H ,  9 T O  H OAHa M3 K a P T O Y e K  AJIX ~a16opa, 
T.e. 6b1n n ~ 6 0  MHeHTHseH e M y  (qH@pbI),  n ~ 6 0  COOT- 
BeTCTBOBan no sHCJIy  3JIeMeHTOB ( r p a @ F i s e c K H e  

MHOXeCTBa;  PHC. 2, A). B TeCTOBbIX CePLlSIX (16,26, 
36,46, 5 , 6  H 7; ~ a 6 n .  1) CTHMYnbI An% sb160pa npu- 
H a n n e x a n H  K O H H O ~ ~  K a T e r o p m ,  a o6pa3eq - K ~ p y -  
roc: e c n H  06pa3q0~ 6b1na q ~ + p a ,  TO AnX ~b160pa 
llpeA%XBJIXJ'IH MHOXeCTBa, Ei H ~ O ~ O ~ O T ,  eCJIH o6pa- 
3ehJ - MHOXeCTBO, T O  CTHMYnbI AJ'IX ~b160pa - q H @ p b I  

(PHC. 2, E). 



I 
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B ~ ~ M O H C T P ~ ~ H O H H O ~ ~  C e p H H  ( C T ~ ~ I W I  8) ITPen%XB- 5 TIpPiBeneH 6 n o ~  H 3  56 K O M ~ H H ~ ~ N ~ ~  K a p T O s e K ,  HC- 

JMnH T O n b K O  I'pa@HYecKEie MHOXeCTBa (PHC. 3, A): ~ T O J ' I ~ ~ O B ~ H H ~ I ~  H a  A ~ H H O ~  CTanHH 1 pa3 ( B C ~ ~ O  56 
n ~ 6 0  O ~ ~ I ~ H L I ~ ,  nu60 "pa3nene~~b1e" K a p T o s K x .  n p e p x ~ n e ~ ~ l i i ) .  

n 0 ~  K ~ ~ T O Y K O ~ ~  C " P ~ ~ ~ ~ J I ~ H H ~ I M "  MHOXeCTBOM BO- 

p o ~ a  ~ a x o n ~ n a  KOPM~LUKY, ~ a m e  p a ~ n e n e ~ ~ y m  ne- Tecm ~a omrcocumenb~yio ~ o ~ u r e c m e e ~ ~ y i o  
peropon~oii H a  me p a s m e  sacrrr. Yncno ~ ~ ~ H H O K  OYeHKy z(u@p e cumyaL4uu "ceo6od~ozo 6bl60pa" 
B Ka>KP;OM M3 ABYX OTneJIOB KOPMYUIKH COOTBeTCTBO- O )  

Y c ~ a ~ o s n e ~ u e  c o o T s e T r n s u n  M e m y  gu@pam H rpa@mecmu M H o x e c m a M A  \ 

B T e m e  (cranm 9) ~ c n o n b s o ~ a n ~  T o n b K o  ~306- 
p a x e H n x  q ~ @ p .  E c n ~  B K a s e c T s e  o6pasqa n p e p x B -  

n m H  OTneJTbHyIO ~ H @ p y ,  TO AJIN ~b160pa - "pa3Ae- 

JIeHHb1eV K a p T O s K n  C nap0fi ~ N @ P ,  CyMMa KOTOPbIX 

Ha O A H O ~ ~  H 3  HEIX COOTBeTCTBOBaJIa q H @ p e  H a  o6pa3- 
qe. E c n ~  B K a g e c T B e  o6pasqa ~cnonb3osan~ "pasne- 
nesaym" K a p T o s K y  c napofi q k ~ @ p ,  TO nna ~b160pa 
TIpennaraJ IH O T n e n b H b I e  q H @ p b 1  (PEIC. 3, E) .  B ~ a 6 n .  

B O ~ O H ~ M  npeJ(%XBJI5IJ'IH n B e  K O P M ~ ~ ,  HaKPbI-  

T b I e  K a p T O s K a M H ;  o6pasqa M e w  KOPMYUIKaMH H e  

6b1no (PHC. 5 ,  A). ~ c n o n b s o s a n k ~  n ~ 6 0  n a p b I  o6b1u- 
HbIX K a p T O Y e K  C q H @ p a M H  O T  1 A 0  4, HaKPbIBaBUIHe 

06b19HbIe  KOPMYIUKH, nn60 n a p b I  "pas~ene~~bnr"  
K a p T O s e K  C K O M ~ U H ~ ~ E I S I M E I  ABJ'X UH@P ( C Y M M ~  KOTO- 

P ~ I X  H e  n p e B b I m a n a  4), H a K p b I s a s m H e  p a 3 ~ e n e ~ ~ b 1 e  
KOPMYUIKEI. ~ H ~ E ~ H K N  M y s H o r o  xpyqaea n o M e q a n a  

B 06e KOPMYUIKEi, H EIX '4HCJIO COOTBeTCTBOBaJIO qH@- 

P a M  H n H  CYMMaM K O M ~ H H ~ ~ H ~  ~ H @ P .  BOPOH~M pas- 
P e U I a n H  O T K P b I T b  nm6y10, HO TOnbKO OnHY KOPMYUI- 

KJ'. ~ O K  k13 24 ~ 0 ~ 6 H H a q H f i  CTHMYJIOB, nOBTOpeH- 

XYPHAJI B ~ I C I I L E ~  HEPBHO~~ AEIITEnbHOCTEi TOM 52 M 2 2002 

- 
75.0 

- 
79.2 

- 
83.3 

- 
91.7 
79.2 
79.2 
87.5 

1 

2 

3 

4 

5 
6 
7 

24 
80 

128 
80 

56 
80 

96 
80 
80 
80 

240 

U ~ @ p b l  A MHOXeCTBa 1 U 2: 
a) AeMOHCTPaIWOHHaJl CepUR, 

6)  ern 
UU@pbl  A MHOXeCTBa 3 U 4: 

a) n e M O H C T p a ~ O H H % l  CepwI ,  

6) T e c T  

UU@pbI  A MHOXeCTBa 1 A 3: 
a) AeMOHCTpaqUOHHa5l CepUn, 

6) TeCT 

U?i@pbl A MHOXeCTBa 2 A 4: 
a) u e ~ o ~ r n p a q l i o ~ ~ a n  cepnn, 
6) TeCT 

UU@P~I A MHOXecTBa 2 M 3 (T~CT)  

~ H @ ~ ~ I U M H O > K ~ C T B ~  1 A ~ ( T ~ c T )  

B e  K O M ~ I I H ~ W  q A @ p  
C MHOXeCTBaMM OT 1 n0  4 (T~CT)  

- 
95.8 

- 
87.5 

- 
91.7 

- 
79.2 
79.2 
91.7 
83.3 

- 

75.0 
91.7 
45.8' 

0.05). 

240 
80 

88 
80 

240 
80 

32 
80 
80 
80 

144 

Onepupo~a~lie 

- 
75.0 

- 
75.0 

- 
87.5 

- 
83.3 
83.3 
75.0 
83.3 

24 
80 

24 
80 

96 
80 

24 
80 
80 
80 

240 

192 

56 
72 
32 

c u M B o n a M u  

8 

9 
10 
11 

- 
85.0 

- 
87.5 

- 
78.8 

- 
77.5 
80.0 
83.8 
79.6 

192 

56 
72 
32 

cnysaiinoro n p a ~ e s a ~ ~ e .  ! - nona npaBsinbHbIx pelue~nii He 

- 

- 
- 
- 

- 

75.0 
83.3 
62.5' 

) J ~ M o H C ' I P ~ ~ A O H H ~ ~ ~  CepEiX: 
BCe K O M ~ A H ~ ~ A A  MHOXeCTB 

Tern: BCe K O M ~ U H ~ ~ H A  W@P 
" C B O ~ O ~ H ~ I ~ ~  Bb160p" 

K o ~ ~ p o n b  

24 
80 

464 
80 

312 
80 

32 
80 
80 
80 

240 

192 

56 
72 
32 

- 

82.1 
75.0 
59.4' 

- 

- 
- 
- 

- 
91.7 

- 
75.0 

- 
79.2 

- 
70.8 
83.3 
83.3 
62.5' 

- 

78.8 

- 
80.0 

- 
87.5 

- 
80.0 
76.3 
77.5 
81.3 

("cnoxe~ue" qu@p) 

oTnHvaeTcrr crr 

- 

91.7 
79.2 
62.5' 

- 

80.4 
86.1 
43.8' 

- 

87.5 

- 
81.3 

- 
90.0 

- 
86.3 
76.3 
81.3 
78.8 

- 

- 
- 
- 

- 

76.8 
83.3 
59.4' 

- 
80.0 

- 
76.3 

- 

77.5 

- 

81.3 
80.0 
77.5 
85.8 

y p o ~ ~ s  (p 2 
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- - -  

~ ~ M O H C T ~ ~ ~ H O H H ~ ~ I  CepWI (CTanEiSl la) 

I l l -  

Tecr ( C T ~ A H X  16) 

l T p ~ ~ e q a ~ ~ i e .  r e ~ e p o r e ~ ~ b ~ e  rpa+useceue M H o m e c r B a  npen- 
CTaBJIeHbI COOTBeTCTBYIOlQHM YUCJIOM T 0 9 e K .  3 n e c b  U n a J I e e  
C e p b I e  X ~ ~ $ K A  COOTBeTCTBYIoT CTHMyJIaM, ITOR KOTOPbIMH Ha-  
X O ~ U n O C b  llO/JKpeIlJIeHlie. ~ B ~ ~ ~ O Y K ~ M H  O T M e q e H b I  H O M e p a  
ITepBbIX 4 H e I I O B T O p S I O ~ E X C X  TeCTOBbIX K O M ~ A H B ~ A ~ ~ .  

Hccnedoeartue cnoco6~ocmu s o p o ~  K 

ycmanoene~uro coomeemcmem uexdy yuqbpauu u 
zpaqbultec~uuu u~oxecmeauu 

o6pasqy. JJJM T o r o  wo6b1 o c W e c T B m  nepexon K 

TeCTy H a   OH^ cra6anbao BbICOKOrO YPOBHSf F a -  
BWIbHbIX peJ.IIeHHfi, neMOHCTPaqHOHHbIe  CePHH np0- 
BOnEJIH A 0  nOCTEiXeHH(I B ~ I ~ P ~ H H O ~ O  HaMH KPHTe- 

pH(I - H e  MeHbII Ie  80% IIpaBHJIbHbIX peIIIeHEifi B 24 
npen-bmmex-rmx noRprrn ( p  < 0.01). JI~Ix n o c T n x e H m  

3 T O r 0  KPkITePkIII I ITUqaM B Pa3HbIX CePkIIIX no~pe6o- 
sanocb OT 24 no 464 npen-brr~nerid (~a6n .  1). 

B T e c r o s b m  c e p m  c o o T s e T m H e  o6pasqa H omo- 
r0 H3 CITTMYJIOB nJLII ~b160pa H e  6bmo O U e B a H b I M ,  TaK 

KaK OHH OTHOCEZnHCb K Pa3HbIM KaTerOpH(IM. ,?@X YC- 

n e I U H O r o  pelIleHEvI 3~0fi 3maW BOPOHaM -0 6bm0 
H e  TOJIbKO HCIIOJIb30BaTb P a H e e  BbIy.IeHHOe I I p a B w I O  

~ b 1 6 O p a  o6pasw, HO H, no-B-OMY, IIpOH3BeCTM 

nononmenbriyo MbIcneHHyro  o n e p a w  conwaa- 
n e m  par-ree noJyzemofi HH@PM~WH. 

Pe3ynb~a~b1 nOKa3aJIH, YTO B I IepBbIX Xe 24 
lTpen-bXBJIeHHlor BCeX TeCTOBbIX c e p H f i  BOPOHbI B no- 
CTOBepHOM ~ o J T ~ U I H H C T B ~  CTIyYaeB B ~ I ~ H ~ ~ J I H  %pa- 
~ w I b H b 1 ~ '  CTHMYJI - ~ H @ P Y ,  3KBHBaJIeHTHJ'IO MHO- 

X e C T B y  H a  o6pasqe, H H ~ O ~ O ~ O T  (~a6n.  1). McK~H>- 
seme c o c T a s m n a  B o p o H a  .J% 208, y ~ o ~ o p o i i  H a  

~ H H  7 B n e p B b r x  24 n p e n - b r r s n e ~ ~ u n r  nonx npa- 
B H J I ~ H ~ I X  p e r u e ~ ~ i i  H e  O T n H Y a n a c b  OT cnysaii~oro 
y p o ~ m  (62.5%). 

Heo6xonmo OTMeTEITb, VTO B TeCTOBbIX CepEunr C 

OTneJIbHbIMH KOM~IIH;L~HIIMH YHCeJI ( C ~ ~ H U  16-66) 
CTHMYJrbI lIpen-bXBJIXJIH ~ J I O K ~ M H  H 3  O Y e H b  ~ e 6 0 J I b -  

ruoro YHCJIa K O M ~ H H ~ ~ &  (~a6n.  2). ~ O ~ T O M Y  C y q e -  

CTBOBaJIa BepOXTHOCTb 06yuesm IIpaBHJIbHOMy BbI- 

6opy B npoqecce c a M o r o  T e c T a .  B C B ~ H  c BTMM MLI 

IIpOaHaJrH3HpOBaJIH p e 3 y J I b T a T b I  I IepBbIX IIPen-bXB- 

J I ~ H H ~  RaHHbIX K O M ~ E I H ~ ~ H ~  (no 4 H 3  ~ax,qoii TeCTO- 

BOG C e p m  - B c e r o  24 npeg-bx~ne~wl). H a n p ~ ~ e p ,  n3 
CepFiM 16 RJIX a H a J r H 3 a  6b1n~i B3XTbI Pe3YJIbTaTbI  1,2, 
5 H 6 n p e n - b s ~ s n e ~ n f i  (CM. ~ a 6 n .  2). K ~ K  n o ~ a 3 a ~ o  B 
T ~ ~ J I .  8, T p H  H 3  Y e T b I p e X  BOPOH y C n e r u H O  pemmn 3a- 
n a v  C CaMbIX n e p B b I X  npen-bXBJIeHHfi, no T o r 0  KaK 
pe3ynb~a~b1 n o n K p e n n e H m  B npoqecce T e c T a  M O ~ J I M  

nOBJIHXTb H a  HX B ~ I ~ O P .  

B UeJIOM 3 T H  p e 3 y J I b T a T b I  nO3BOTUIIoT IIpennOJIO- 

m~b, YTO H a  o c H o B e  nri@op~aq~rn, n o n y s e ~ ~ o i i  B 

~ e M O H C T p a ~ H O H H b I X  CepFiXX, BOPOHbI CyMeJIEi 6e3 no- 
nOJIHHTeJIbHOr0 o6yue~m YCTaHOBHTb T O m e C T B O  

~ U @ P  H MHOXeCTB. 

Ha CTa)@iti 8 mahl neMOHCTpEipOBaJIM C o o T s e T c r -  

BHe Y I l c n a  3JIeMeHTOB B 06b1W-b~ I4 B pa3neJIeHHbIX 

rpa+usecmx moxemax WCJIY J I ~ ~ O K  B 06b1mb1x 
u B pa3nene~nb~ KOPMYIUK~X (I u IV, pm. 4). 
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Tabnnqa 3. ~ O C J I ~ ~ O B ~ T ~ ~ ~ H O C T ~  113 48 K O M ~ H H ~ ~ H ~ ~  CTUMynOB, llpeA%5fBnXBIIIUXCH Ha CTaAIlH 7 

B TeCTe (CTWEWI 9) BbISICHSJIH, CMOrYT JIH n T H q b I  

YCTaHOBHTb COOTBeTCTBHe OTneJIbHbIX ~ H @ P  H nap 
q ~ + p  (V, PHC. 4). B OTnnUHe OT npenmec~~ymqefi 
~ ~ ~ M o H C T P ~ ~ O H H O ~ ~  CepHH, B KOTOPO~~ HCnOJIb30Ba- 

JlH TOnbKO MHOWeCTBa, B TeCTe npen%%BJI%JIXi TOJIb- 

KO L(H@pb1. n T U q b 1  YCIIeIJIHO CIIpaBHJIHCb C 3~0fi 38- 

~asefi  - om n o ~ a 3 a n ~  B ~ I C O ~  y p o B e s  n p a B m m n  

pememdi B n e p B b E  x e  24 rrpewmem (~a6n.  1). 
~ o n o n ~ ~ l ~ e n b ~ o  6bmn lIpOaHaJ'fH3PipOBaHbI pe3yJIbTa-  

TbI I'IPe~XBJ'IeHEISI IIepBbIX 10 H e  I I O B T O p ~ U @ i X C %  

K O M ~ U H ~ I J U ~  o6pasqa H c m ~ e ~ m p q e f i  K a p w a  

p ~b160pa (~cero 10 npen-bmed; ~ a 6 n .  5). C n e ~ y -  
eT y w m m a T b ,  wo mamcrmecd  a ~ a m 3  H a  monb 
KOPOTKOM OTpe3Ke H e  B c e m a  O T p a X a e T  TO, HaCKOJIb- 

KO >KUBOTHOe ne f i~TBl ITeJ IbH0  yCBOHJI0 n p a B A J I 0  BbI- 

6opa. T ~ M  H e  M e H e e  no ~paf i~ef i  M e p e  y onaoii ~ o p o -  
HbI (N 208) ZIHCJIO npaBUJIbHbIX peUIeHHfi B CaMbIX 

IIepBbIX, H e  nOBTOp%Io~UXCX TeCTOBbIX npenrb%BJIe- 

Hnrar AOCTOBepHO IlpeBbIIUaJ'fO C J I y Y a h ~ f i  W O B e H b  - 
8 a3 10, p < 0.05, a y ~pyrofi (h%! 251) ~ ~ H ~ J I H X ~ J I O C ~  

K AOCTOBePHO H ~ C J I ) ' W ~ ~ H O M ~  YPOBHIo - 7 IIpaBHnb-  

H ~ I X  B ~ I ~ O P O B  H 3  10 ( p  = 0.05). Y BOpOHbI h%! 297 B 

B s e n o M  n o n y u e H H a I e  p e s y n b ~ a ~ b ~  ~ O K ~ ~ ~ J I H ,  
UTO IIO Kpa f iHef i  M e p e  HeKOTOpbIe  BOPOHbI cnoc06- 
HbI O n e p H p O B a T b  YCBOeHHbIMH 3HaKaMH, T.e. BbIIIOJI- 

HIITb C HEiMH K O M ~ E I H ~ T O P H ~  O n e p a q H m ,  aHaJIOl7iY- 
HYH) a p ~ @ ~ e ~ ~ s e c ~ o ~ y  c n o x e H u m .  T~KEIM o6pa- 
30M, P a H e e  H e f i T p a J I b H b ~ e  RJIX HUX 3HaKU n p ~ o 6 p e n ~  
HeKOTOpbIe A3 @ y H ~ H f i  CAMBOJIOB. 

Tecm Ha ornnocumeAbHyw ~ o ~ u . r e c m e e ~ ~ y m  
oyeHIcy yu+p 6 cumynrtuu ceo6od~ozo eb~6opa 

(cmadm 10) 

P a ~ e e  M ~ I  noeasan~, ZITO B c ~ l ~ y a q ~ l ~  C B O ~ O ~ H O ~ O  

~b160pa M e m y  AByM5I OTKPbITbIMU KOPMYIIIKaMH 

BOPOHM y B e p e H H o  n p e n n o s n T a I o T  ~ o p ~ y r r r x y  c 
~ O J I ~ I U E T M  ZIHCJIOM enHHAq nOnKpeIIJIeHEuI [4]. B AaH- 

~ o f i  cepm M ~ I  B~MCHIIJIM, npomimcx nx-i n p e n n o s l r e -  
H u e  6onbmero sucna eAxzHnq n o n K p e n n e H E u I ,  ecnu 
IITUqaM npHneTC% CPaBHHBaTb H e  P e a J I b H b I e  MHOXe- 
CTBa nHWeBbIX O ~ % ~ K T O B ,  a CUMBOJIbI HJIH K O M ~ H H I -  

qan CHMBOJIOB, 0603~a~1a10rq~e AX ZIHCJIO (PHC. 5,5). 



~ ~ M O H C ~ ~ ~ U H O H H ~ I ~  C e p H H  (I; n; N) 

Pnc. 4. r n n o ~ e ~ u s e c ~ a r r  c x e M a  r y e 6  y c r a H o s n e H m  w- 
OTBeTCTBUR M e w  q E i @ p a M ~  FI MHOXeCTBaMU. 06xrrc~e- PnC. 5. 06pasqbr ~ 0 ~ 6 S i H a U ~ f i  K ~ ~ T O V ~ K .  A - " ~ B 0 6 0 n -  

H u e  B TeKCTe .  ~ b l f i  ~ b l 6 0 ~ "  ( C T ~ ~ ~ E R  10); 6 - KOHTPOJIb (CTIRUX 1 I). 

xsneHElsI  B c e  TPH n ~ ~ q b ~  y B e p e H H o  I I p e p n o s H T a n H  

CKEinbIBaTb KaPTOUKY C 60nbmei IJH@pot  HJIH 60nb- 
m e i  C ~ M M O ~  ~ B Y X  un@p ( T ~ ~ J I .  1 H 9). Cnenye~ ome- 
THTb, UTO TOJIbKO Y O ~ H O ~ ?  nTElqbI  AOJIX B ~ I ~ O P O B  na- 
P b I  ~ N @ P  C 6 0 J I b I U e i  C Y M M O ~  6b1na nOCTOBepH0 HH- 

Xe AOJIH B ~ I ~ O P O B  6 0 J I b m e f i  O T ~ ~ J I ~ H O ~  qH@pb1. 

n p ~  CPaBHeHHH CYMMaPHbIX AaHHbIX IIO BCeM T p e M  

BOPOHaM pa3nHUEifi  H e  06Hap)CKeHo ( T ~ ~ J I .  9). 

K O H T P O J I ~ H ~  cepm 6 b 1 J I a  n p o s e p e H a  pnx npo- 
BepKEi BOSMOXHOCTH BJIHXHEISI H a  ~b160p "~TOCTOPOH- 

HEZX I I P H ~ H ~ K o B "  ( H ~ O C O ~ H ~ H H ~ I ~  " ~ O ~ C K ~ ~ K E I "  3KC- 

n e p H M e H T a T o p a ,  o n b @ a ~ ~ o p ~ b r e  H n H  a K y c T E i Y e c w i e  

n p ~ 3 ~ a m  II ~ .n.) .  B O ~ O H ~ M  n p e n n a r a n H  sapasy, H e  

H M e s r u y m  n o r H s e c K o r o  p e m e H m :  o6e K a p T o q K u  

nJIR ~b160pa COOTBeTCTBOBaJIH o6pasqy.  tam^ 06- 
pa3OM, eCJIH 6b1 BOPOHbI MOrJfH HaXOnHTb KOPMyUIKY 

C llOJJKpenJIeHHeM no KBKHM-JIH60 lTPH3HaKaM, H e  

HMeBIIIHM OTHOIUeHEISI K J I o I T ~ v ~ c K o ~ ~  C l p y K ? y p e  3a- 
A a s H ,  T O  OHH YCneLuHO HCnOJIb3OBaJIH ~ ~ I ~ T O T  nPH-  

3 H a K  H B T ~ K O ~  CFiTJ'aUHH. 

O K ~ ~ ~ J I O C ~ ,  UTO ROJISI B ~ I ~ O P O B  KOPMYUIKa C KOP- 

MOM B K O H T P O J I ~ H O ~ ~  cepm y B c e x  BOPOH p e s ~ o  no- 
HN3EInaCb A 0  C J I Y U ~ ~ ~ H O ~ O  YPOBH5t ( T ~ ~ J I .  1).  tam^ 
o6pa30~, nonyueaabre B n p e n b I n y L u m  c e p m  pe- 
3YJIbTaTbI H e  CBX3aHbI C p a C n O 3 H a B a H N e M  n p H 3 H a -  

KOB, H e  H M e m u H X  OTHOUIeHHSI K J I o ~ H U ~ C K O ~  CTPYK- 

T y p e  HCnOJIb3yeMbIX 3 a n a U .  

~ J I x  HCCJIenOBaHEiX C ~ O C O ~ H O C T U  BOPOH K CUMBO- 

JIH3aqHFf M b I  pa3pa60~an~ H npHMeHHJIH oco6b1ii Me- 

~ 0 n ~ l ~ e ~ K E i f i  nOJ(XOA, O T J I H U ~ I ~ ~ H ~ C X  OT aHaJIOlWq- 
H ~ I X  ~ c c n e n o ~ a ~ ~ i i  [23,24,39] TeM,  w o  M ~ I  H e  npn- 
6e ran~  K ~ I I e u H a J I b H 0 f i  B ~ I P ~ ~ O T K ~  aCC0qHaTHBHbIX 

~~113efi " q H @ p a  - MHOX~CTBO", HO C03naBaJIH YCJIO- 

BELsI RJIR TOrO,  U T O ~ ~ I  n T H q b I  C a m  M O r n H  BbMBHTb 

3?y CBX3b H a  OCHOBe ~ o ~ o J I H H T ~ J I ~ H o ~ ~  H H @ O P M ~ ~ H B ,  

~ o J I J T ~ H H o ~ ~  B J(eM0HCTPaqHOHHbIX CepWIX. 

M ~ I  n p e n n o n a r a e M ,  UTO y c T a H o s n e H H e  T o m e m -  

B a  M e w y  COOTBeTCTBYIOWHMH ~ H @ P ~ M H  H rpa@U- 

UeCKEiMH MHOXeCTBaMH MOrJIO IIP0HCXOR;NTb ABYM 

TIJTFIMH. nep~b12, K O T O P ~ I ~  Ka)I(eTCII HaM 6onee Be- 

POIITH~IM, - c o n o c T a B n e H H e  p a H e e  nonyue~~ofi  nH- 

@ o p ~ a q m  o K o n H s e c r s e  n o n K p e n n e a m ,  cooTneT- 

CTE3yEomeM K-OMY ~ ~ ~ @ H Y ~ c K o M Y  MHOXeCTBY H 

~ ~ 0 f i  q H @ p e  O T  1 A 0  4. Ha OCHOBe H H @ O ~ M ~ ~ U H  

06 OnHHaKOBOM YNCJIe JIHYHHOK n O n  COOTBeTCTByIo- 

W M H  ~ H @ ~ ~ M I I  H I?~~@UY~CKIIMU MHOXeCTBaMEI (I U 

11, PAC. 4), BOPOHbI MOl?JIH C n e J I a T b  BbIBOp 0 COOTBeT- 

CTBHH ~ H @ P  H MHOXeCTB (111, PHC. 4). 
I Ion06~ym onepaqnm n o r m e c K o r o  BbIBona  He- 

K O T O P b I e  a B T O P b I  Ha3bIBaIOT ~ C C O ~ U ~ T H B H O ~ ~  TpaH- ' 

~ H T ~ H O C T ~ ~  (associative transitivity) [13]: emu rpa- 
@ E I ~ ~ C K O M Y  MHOXeCTBY (a) COOTBeTCTByeT OlTpene- 

J IeHHOe UHCJIO JIHUHHOK (b) H HeKOeMy 3HaKY (c) 
COOTBeTCTByeT TO Xe UMCJIO JIHsHHOK (b), TO MHOXe- I 
CTBO (a) COOTBeTCTByeT 3TOMY 3HaKY (c), T.e. eCJIU ' 
a = b Ei b = C, CJIe~OBaTeJIbHO,  a = C.  tam^ 0 6 p a 3 0 ~ ,  

H a  OCHOBe AByX nOCbIJIOK, n0JIJTeHHbIX aCCOqHaTHB- 

HbIM ( Y C J I O B H O ~ ~ @ J I ~ K T O P H ~ I M )  nJTeM, )KEIBOTHOe 
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T- 4. ~0CJle~o~a~eJIb~oCTb U3 64 ~ 0 ~ 6 S 5 I a r p b i  CWMJ'JIOB, I I p e ~ X B J M B l u E n r C %  Ha CT- 8 ~ ~ M O H C T ~ ~ O H H ~  ~ e p ~ )  

MOXeT CneJIaTb BbIBOA 0 HaJIHYHH ~ p e ~ b e f i  CBX3H. 
I l o~a3a~0 ,  YTO r o n y 6 ~  [22] B o T n a s H e  OT r u ~ ~ n a ~ 3 e  
[40] c ~ a ~ o f i  sa~aseii  H e  c n p a s n x I o T c x .  Haru~l pe- 
3YJIbTaTbI n03BOJIRIoT I IpeAnOJIOXHTb,  YTO BOPOHbI 

cnoco6ab1 K 3TOMY TkIII)' TpaH3HTHBHOrO 3aK.JIIoYe- 

nm, YTO n o A T B e p m a e T  p a H e e  n o n y s e H H b I e  H a m  
RaHHbIe [3 ] .  

~ P Y ~ H M  B03MO>KHbIM, XOTII H M e H e e  BePOIITHbIM 

cnoco6o~ PeXIIeHHX T e C T a  M o r n 0  6b1~b COnOCTaBJIe- 

HUe I l o J I y Y e ~ ~ o f i  B AeMOHCTPaqHOHHbIX CePH%X HH- 
@ 0 p ~ a q l i H  0 HeCOOTBeTCTBHH o6pasqa H HenOD- 
K p e n n r r e M o r o  c T H M y n a .  H a n p ~ ~ e p ,  113 A e M o H c T p a -  

q ~ o ~ ~ o i i  cepm la (~a6n. 2 )  nmqa M o r n a  H ~ B J I ~ Y ~  

EIH@OPM~UEIIO 0 TOM, YTO OAHH 3 n e M e H T  H e  COOTBeT- 

CTBYeT q H @ p e  2; MHOXeCTBO H 3  AByX 3JIeMeHTOB H e  

COOTBeTCTByeT q H @ p e  1 ; IQi@pa 1 H e  COOTBeTCTByeT 

MHOXeCTBY H 3  ABYX 3 n e M e H T O B  H q H @ p a  2  H e  COOT- 

BeTCTByeT OAHOMY 3JIeMeHTy. ~ T o C ~  I I H @ O P M ~ ~ H H  

M o r n 0  6b1~b BnOJIHe DOCTaTOYHO An% TOrO,  ~ ~ 0 6 b 1  B 

T e C T e  ~ b 1 6 p a ~ b  H 3  ABYX CTHMYJIOB I I ~ ~ B H J I ~ H ~ I ~ ~ .  B 
TaKOM CJlyYae  MH@oPM~I~EVI 0 YHCJIe e A H H H q  JIOA- 

KPeIIJIeHEVI ~ 1 3 6 b 1 ~ 0 Y ~ a  H H e  XBJfIIeTCR H ~ O ~ X O ~ H M O ~ ~  

Ansr p e r u e H m  s a ~ a u ~ .  Y C B ~ M B ~ ~ T  n H  nmqa B  TOM 

CJIyYae AOnOJIHHTeJIbHJ'W H H @ O P M ~ ~ M I O  0 TOM, YTO 

MHOXeCTBO H 3  AByX 3J'IeMeHTOB COOTBeTCTByeT qH@- 

pe 2? no-BIIHHMOMY, Ra, IIOCKOJIbKy B nPOTHBHOM 



C ~arueii ~ o s m  3 p e ~ m ,  B nonb3y n e p B o r o  M e x a -  
HH3Ma rOBOPHT TO, 9TO KaK JIIonH, T a K  H XEBOTHbIe  
CKJIOHHbI YCBaHBaTb H H @ O P M ~ ~ M ~  CKOpee  0 n0n- 
K p e n n x e M b I x ,  H e m e m  o H e n o n K p e n n r r e M b I x  CTHMY- 

nax [35]. T ~ M  H e  M e H e e  nnn y T o s H e H m  M ~ X ~ H H ~ M ~  
npHHSTEVI PeIUeHIiH H ~ O ~ X O ~ U M O  ITPOBeCTH JJOnOJI- 
HHTeJIbHbIe CepHH 3KCIIePHMeHTOB. BO~MO)KH~I  no 
~ p a i i ~ e i i  M e p e  TPM BapHaHTa  HX 0 p r a ~ ~ 3 a q ~ ~ .  Bo- 
IIepBbIX, K O M ~ H H ~ ~ I I I I ,  HCnOJIb3yeMbIe B AeMOHCTpa- 

UHOHHbIX CePHRX, COCTaBJIRTb TOJIbKO H3  CTHMYJIOB, 

npmannernawnx K on~oii  K a T e r o p m .  B  TOM my- 

sac M H @ O P M ~ ~ E I I I  0 KOJIU'JeCTBe nOnKpeIIJIeHHR 6y- 
n e T  enHHCTBeHHbIM 3BeHOM, C B R 3 b I B a I O q M  ~ H @ P L I  
H r p a @ H s e c K H e  MHOXeCTBa. Bo-BTOP~IX, B JJeMOHCT- 

P a q u o H H b I x  cepmx B K a s e c T B e  H e n o n K p e n n x e M o r o  

CTHMYJIa HCnOJIb30BaTb K ~ K H ~ - J I H ~ O  "~OCTOPOH- 

H H ~ " ,  H e  HCIIOJlb3yeMbIe B TeCTax  3HaKH. B 3TOM CJIy- 

sae ~ ~ o p o i i  M ~ X ~ H H ~ M  n p ~ m ~ m  p e u r e H H x  6 y n e ~  He- 

B03MOXeH.  H a n p ~ ~ e p ,  H H @ O P M ~ ~ E ~ ~  0 TOM, 9TO 

OEHH 3JIeMeHT H e  COOTBeTCTByeT 3HaKY "&", a RBa 
3JIeMeHTa H e  COOTBeTCTByIOT 3HaKY "$", FIEiKaK He 

n O M O X e T  YCTaHOBHTb COOTBeTCTBHe M e m y  MHOXe- 

CTBaMH H q H @ p a ~ H  1 H 2. B - T P ~ T ~ ~ ,  IIPOBOmTb 

CXOp[HbIe neMOHCTPaqHOHHbIe CepHH, HO HClTOJIb30- 

B a n  npn  TOM H e  ~ H @ @ ~ P ~ H ~ E I P O B ~ H H O ~ ,  a cTaH- 

napmoe K o n n s e c T B o  n o n K p e m e H m .  E ~ H  gu@+e- 
P e H ~ H P O B a H H O e  KOJIH9eCTBO nOnKpeIIJIeHH% E ~ ~ C T -  
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PMM~HTOB H ~ O ~ X O ~ H M O  BbIRCHHTb, MO~YT JIH BOPO- 

~ C p p )  i10~a3m,  ZITO BOPOH~I MOT O n e p s p o B a m  YG 
BOeHHbIMLl IJH@paMIi, T.e. BbInOJIEMTb C HHMH K O M ~ H -  

HaTopHym onepaqmo, a n a n o m q w  apn@~emuec~o-  
MY c n o x e m .  K H a u a n y  3~0ii cepmi I I T ~ I  O ~ J I ~ A ~ J I H  

m@op~aweii o TOM, ZITO ~ O M Y  KOFTHOMY rpa- 
(PHY~CKOMY MHOXeCTBY N ~-0fi w@pe COOTBeTCT- 

ByeT onpenenenme mcno n m o K  (I M II, PHC. 4) u 

Yacno npa- 
M B H J I ~ H ~ I X  pe- 

IlpaBUJlbHbIX 
B O ~ O H ~ I  

208 
250 

25 1 
297 

me~wfi/~acno 
npen-m~ne~uf i  

21/24 

16/24 

19/24 
1 8/24 

pemeHwk, % 

87.5 

66.7 
79.2 
75.0 

HOcTb 

p < 0.001 
p > 0.05 
p < 0.01 

p < 0.01 
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Tams 9. P ~ ~ Y J I ~ T ~ T ~ I  T e m a  Ha OTHOCUT~JI~HYIO K o n m e c T B e m y m  o u e q  w*p B wry- mo6oworo sb16opa  

wo o n p e n e n e m I e  w@pb~ H rpa@mecme mioxem- 
sa c o o T s e T m s y m  ~ p y r  myry (JJI, puc. 4). B xone ne- 
MOHCI'P~~HOHHO~~ CepHH IITHl&I nOJTJTaJIH nOllOJIHH- 

TeJIbHYIO M H @ O p M a ~  0 TOM, '-IT0 IIOR K ~ ~ T O W O ~ ~  C 

"pa3gene~~bm" rpa@mecxm M H o x e m o M   axo om- 
cx c o o m e T m y r o m  0 6 p a 3 0 M  pa3nene~~oe wcno 
JIINEMOK (IV, PHC. 4). )$I53 npaBFiJIbHOrO BbIlTOJIHeHHX 

T e r n a  om ROJI>KH~I 6bm cnenam r a b I c n e H H o e  3a~n1.0- 
Y e m e  06 ~ K B ~ ~ H T H O C T H  ~ p y r  wyry mnenbmnr 
w@p H COOTBeTCTBFII@iX KOM~HH~I@ P Y X  w@p 
(V, PHC. 4). A ~ a n o m ~ e  c n o c o 6 ~ o c ~ ~  p a H e e  ~ ~ I J I H  

B b I X m e H b I  B OCHOBHOM y ITpHMaTOB [12,25]. no RaH- 

H Z  X.U. P ~ ~ H H K o B o ~ ~  H 1i.X. PXGKO, C ~ O C O ~ H O C T ~  K 

B b I n o n H e H H m  npoc~efimm ~ P H @ M ~ T E ~ ~ ~ C K H X  one- 
pau~f i  HMeeTCX y M y p a B b e B  [8]. n 0 J I y Y e H H b I e  HaMH 

R a H H b I e  O n p O B e p r a I o T  MHeHMe 0 TOM, W O  "cnoc06- 
HOCTbIO K . . . BbIIIOnHeHHIO onepaqufi C sHCJ'IaMH, Be-  

POXTHO, 0 6 n a n a I O ~  T O n b K O  JIIOnH H, B 0 3 M O X H 0 ,  DPY- 
r H e  n p E i M a ~ b 1 "  [15, C. 1231. 

N9 BOPOHbI 

208 
25 1 
297 

C y m a p ~ o  

H ~ O ~ X O ~ E I M O ,  OnHaKO,  OTMeTHTb, YTO H3-3a O r p a -  

H H Y e H H O C T H A C ~ O ~ b 3 0 B a H H O ~ 0 ~ H a ~ a 3 O H a Y H C e n C ~ -  
WeCTByIOT TOnbKO 10 B03MOXHbIX ~ 0 Y e ~ a H H f i  06- 
pa3qa H COOTB~TCTBYIOII@ K a P T O Y m  AJISI ~b160pa 
(~a6n.  5). A nJIX TOrO, Y T O ~ ~ I  H a  p e 3 y J I b T a T t l X  T e C T a  

H e  CKa3bIBaJIaCb B03MOXHOCTb O ~ Y U ~ H ~ ,  H ~ O ~ X O ~ H -  

MO aHaJIH3HPOBaTb HMeHHO n e p B b I e ,  HenOBTOpmLl@i- 

eCX KOM~EIH~LI(IIH.  tam^ 06pa30~, B n O C J I e ~ U & i x  

3KCnepHMeHTaX H ~ O ~ X O ~ E I M O  H C n O n b 3 0 B a T b  6 0 J I b -  

mifi n ~ a n a 3 o ~  wcen ( ~ a n p ~ ~ e p ,  1-6 FWH 1-8). 
Pe3ylIb~a~b1 T e C T a  H a  OTHOCIlTeJIbHYIO KOJIHYeCT- 

BeHHyIO O q e H K y  B CHTYaIJHH C B O ~ O ~ H O ~ O  ~b160pa 
M e w  OTnenbHbIMH qH@paMEi ElJIH n a p a M H  ~ H @ P  

CBmeTeJIbCTByHur,  YTO Y BOPOH H a  IIPenbmXXX ma- 
H a  OCHOBe H H @ O P M ~ ~ A H  0 pa3HOM YIlCne  e m H H q  

nOmpelTJIeHHX,  COOTBeTCTBJTOWeM p a 3 H b I M  CTHMY- 

n a M ,  c @ o p ~ ~ p o ~ m o c b  n p e n c T a s n e H H e  06 ynopmo- 
YeHHOM p a e  MHOXeCTB H COOTBeTCTBeHHO 0 pme 
CHMBOJIOB-w@p. ~ O A O ~ H ~ I ~  p e ~ y n b ~ a m ~  p a H e e  6b1- 
JIH IIOn)"-leHbI H a  M a K a K a X  H m H M n a H 3 e ,  KOTOPbIe  YC- 

n e I I M O  CpaBHHBaJIH CHMBOJIbI no HX O T H O C I ~ T ~ J I ~ H O ~ ?  

"nnwe~ofi qeaaornu" [28-30,33,37]. Gonee T o r o ,  BO- 

POHbI  J'CneIIIHO CpaBHKsaJrH K O M ~ E I H ~ ~ U I I  ABYX L(H@P. 

Hama M e T o n H K a  (npenarr~ne~ne q ~ @ p  nnx cpaase- 
HHX) lTOJIHOCTbIO HCKJIIOYaeT B03MOXHOCTb HCnOJIb- 

3 0 B a H m  RPYrXXX KOnHYeCTBeHHbIX, COnpXXeHHbIX C 

YHCJIOM q H 3 H a K O B  - B ~ I ~ H P ~ T ~  66nbu1y10 IJM@PY BO- 

P O H ~ I  M o r n n  T o n b K o  no n p m 3 ~ a ~ y  wcna, p a H e e  acco- 
UHHPOBaHHOMY C 3THMH CTHMYJIaMEI. K p o ~ e  TOrO, 

Q0JI5I B ~ I ~ O P O B  
6 o n b r u e f i  q ~ + p b 1  (A), O/o 

7 1 . 4 ~  < 0.01 
88.1 p c 0.0001 
92.9 p < 0.0001 
84.1 p < 0.0001 

n p e w o u T e H H e  nap m@p, cornammupix 66nbruyro 
CYMMY, H e  M O X e T  6 b 1 ~ b  O ~ I I I C H ~ H O  IIPOqeCCaMH 

n e p q e n T H B H o r o  c n m H m ,  K a K  B c n y Y a e  c p a B H e H m  

nap MHOXeCTB [3 1,321. HeoGxop~~o, OnHaKO, OTMe- 

TIlTb,  W O  H3-3a OVaHHYeHHOCTH HCnOnb30BaHHOrO 

n ~ a n a s o ~ a  ween (OT 1 no 4) K O M ~ H H ~ ~ H U  qu@p c 
6onbmeii C Y M M O ~ ~  BCerJla c o n e p x a n H  H 66nbu1yw UH- 

@PY. 
B U e n O M  nOnYUeHHbIe  AaHHbIe  neMOHCTpEfpyIoT 

CIIOCO~HOCT~ BOPOH K HeKOTOPbIM 3JIeMeHTaM CEIM- 

~ o n ~ s a q ~ ~ .  Ha o c H o s e  p a H e e  n o n y u e ~ ~ o i i  a M n  HH- 

@ O P M ~ ~ H H  HeKOTOPbIe  IITHqbI CMOrnH YCTaHOBEfTb 

T O m e C T B O  MHOXeCTB H q H @ p  H P a J I e e  OTBJIeYeHHO 

(B OTCyTCTBHe 0 6 0 3 H a Y a e M b I X  HMH MHOX~CTB) One- 

P H p O B a T b  HMH - BbIllOJIHXTb O n e p a ~ H I o ,  aHaJIOlX'4- 

HyIo ~ ~ H @ M ~ T H Y ~ c K o M ~  U l O X e H H I O  s H @ p .   tam^ 
06pa30~, BOpOHbI, B03MOXH0,  C ~ O C O ~ H ~ I  COXPaHXTb 

r n @ o p ~ a ~ m o  o YHCJIOB~IX n a p a M e T p a x  m n M y n o B  He 
TOJI~KO B @ o p ~ e  06pa3~b1x npenrnaanesuii (imagi- 
nal representations), HO II B H ~ K O ~ ?  o ~ ~ n e ~ e m o i i  R 

0606~qe~~0f i  @ o p ~ e  (abstracted representations) [lo, 
271 H CBX3bIBaTb 3 T 0  OTBJIeYeHHOe IIPeJJCTaBJIeHIle C 

P a H e e  H e f i ~ p a J I b H b I M E i  nJIX HXXX 3HaKaMH - apa6cm- 
MEi qH@paMH.  

2. BOPOH~I 6e3 c n e q H a n b H o r o  O ~ Y ~ ~ H ~ I S I  cnoc06- 
HbI  BbIllOJIHXTb C qki@paMH O n e p a q H I O ,  aHaJIOlX'4- 

HYIO ~ ~ H @ M ~ T H ~ ~ c K o M ~  CnOXeHHIO, W O  TIOnTBepX- 

n a e T  n p e n n o n o x e H H e  06 xxx c n o c o 6 ~ o c ~ ~  K osnage- 
HHIO 3JIeMeHTaMH CHMBOJIH3aqHH. 

~ 0 l I 5 I  B ~ I ~ O P O B  n a p b I  U U * ~  
c 60~1bmeii C ~ M M O ~ ~  (E), % 

80.0 p < 0.001 
83.3 p < 0.0001 
70.0 p < 0.01 
77.8 p < 0.001 

~ O C T O B ~ ~ H O C T ~  
P ~ ~ J I A Y H ~ ~  M ~ ) ~ < A Y  (A) u (5) 

p > 0.05 
p > 0.05 
p < 0.05 
p > 0.05 
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Prototype Symbolization in Hooded Crows 
A. A. Smirnova, 0. F. Lazareva, Z. A. Zorina 

Lomonosov State University, Moscow 

The ability in prototype symbolization was studied in four crows trained in matching concept. The experimental 
approach was characterized by the absence of direct training providing an association between the pictured ar- 
rays and Arabic numerals. Experimental sessions were divided into demonstrative and test phases. In the de- 
monstrative phases, the sample and the reinforced stimulus belonged to the same category: if the sample was a 
pictured array, the reinforced stimulus was also the pictured array, if the sample was a numeral, the reinforced 
stimulus was likewise a numeral. Matching-to-sample competence was sufficient to perform this task success- 
fully. In case of a correct choice a crow received some mealworms, their number was equal to the number of 
items in the pictured array or the Arabic numeral. In the test phases, the sample and the comparison stimuli were 
of different categories. If the sample was a pictured array, the comparison stimuli were numerals; if the sample 
was a numeral, the comparisons were the pictured arrays. Such tests required the birds to choose a numeric sym- 
bol corresponding to the pictured array or to choose the array of pictured items numerically equal to the Arabic 
symbol. All four crows performed this task successfully. Birds were able to set up a correspondence between 
the Arabic numeral from 1 to 4 and the number of elements in pictured arrays by way of mental juxtaposition 
of the earlier received information. Similar experiments showed that crows are likely to be able to perform men- 
tal operations with numerals analogous to simple arithmetic addition. 




