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 $%&(*+&,-  /  0&12$4  1&,56  7-%&$-6 9:4<>  :?  ACE

:--GH&7$%2 0 V*VDR\]00 ̂ 0(*)C.G : O*,W*R*_0F?AN0K 0 ̀ N*R*_0-
F?AN0K <C<R0I / b .8 . Y0)(0C*(  0 J, . – 8*(*A0U0,AN–L*AN(<: :*(<,0 -
>?A)(*  C<DFC.G 0IJ<C0K "L" , 2010. – 258 A. –  (:,DJ.  /CA)0)D)< A0A)?-
O<)0N0 0 `N*R*_00 ^0(*)C.G  $4  6&8 , (.V . 46).

ISBN 978-5-87317-663-2

P NC0_? V,?JA)<(R?C. ,<U*).  A*),DJC0N*(, ,<U*)<c>0G (  *UR<A)0
0IDF?C0\ `N*R*_00 V*VDR\]0K 0 A**U>?A)( V*I(*C*FC.G ^0(*)C.G
/$013  $4  6&8 . d?,(.K  ,<IJ?R  V*A(\>?C 0IDF?C0c A**U>?A)( O?R-
N0G OR?N*V0)<c>0G  (  R<CJT<W)C*-_?*_,<W0F?AN*O 0 (,?O?CC*O <A-
V?N)<G 0 *UAD^J?C0c *A*U?CC*A)?K *,_<C0I<]00 C<A?R?C0\ O?RN0G OR?-
N*V0)<c>0G $0U0,0, V,*UR?O A)<U0RSC*A)0 0 DA)*KF0(*A)0 A**U>?A)(.
&C<R0I0,Dc)A\ A),DN)D,C.? V?,?A),*KN0 A**U>?A)( _,.IDC*(  (  A(\I0
A 0IO?C?C0?O NR0O<)< (  V?,0*J A V*IJC?_* VR?KA)*]?C< J*  A*(,?O?CC*-
A)0.  P*  ()*,*O  ,<IJ?R? V,?JA)<(R?C. ,<U*).  V* `N*R*_00, (CD),0- 0
O?^(0J*(*K  0IO?CF0(*A)0 ^0(*)C.G  ,<IC.G  )<NA*C*O0F?AN0G _,DVV.
d,?JA)<(R?C. A)<)S0 V* *]?CN? (I<0O**)C*T?C0K ,<IC.G  W*,O O*,W*-
R*_0F?AN*K 0IO?CF0(*A)0  OR?N*V0)<c>0G 0 ,.U .

"C0_< V,?JA)<(R\?) 0C)?,?A JR\ I**R*_*( , ̀ N*R*_*(, V,?V*J<(<)?-
R?K 0 A)DJ?C)*( U0*R*_0F?AN0G W<NDRS)?)*( DC0(?,A0)?)*(.

         $63
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: .C. CG(26-%

?KE?bRE9M  \R>!  ACUEQ\9  q?A\C\9
\?Aq?J?_9VR:"?Y  9U\REV9O?:K9

EC TA9\RAR  "?TQKEQZ

/IDF?C0? A**)(?)A)(0\  O?^JD W?C*)0V*O 0 A,?J*K (<^C*  JR\ V*C0-
O<C0\ O?G<C0IO*( AD>?A)(*(<C0\ (  V,*A),<CA)(? 0 (*  (,?O?C0 V*VDR\-
]0K, (0J*(  0 *)J?RSC.G *A*U?K. m<,<N)?, W?C*)0V0F?AN*K ,?<R0I<]00
C<AR?JA)(?CC*K 0CW*,O<]00 0_,<?) ,?T<c>Dc  ,*RS (  ̀ (*Rc]0*CC*O  ((
T0,*N*O  AO.AR?) V,*]?AA?.

/IO?CF0(*A)S (  V,0,*JC.G  V*VDR\]0\G (  N*C?FC*O 0)*_? 0O??) (
A(*?O *AC*(<C00 _?C?)0F?AN*? ,<IC**U,<I0?, G*)\  (R0\C0? A,?J.  C? O?-
C?? IC<F0O*, V*AN*RSND *C< *V,?J?R\?) VD)S, N<N0O `)< _?C?)0F?AN<\ 0C-
W*,O<]0\  ,?<R0ID?)A\ C< D,*(C? W?C*)0V<. 4U>?V,0C\).O  AF0)<?)A\,
F)*  C<AR?JDc)A\ C? V,0IC<N0, < C*,O< ,?<N]00. fC<F0), *JC* 0 )*^?  C<-
AR?JA)(?CC*? 0IO?C?C0? (.I.(<?)  ,<IR0FC*? W?C*)0V0F?AN*? J?KA)(0?,
(  I<(0A0O*A)0 *)  )*_* , (   N<N*K A,?J? ,<I(0(<?)A\  ̂ 0(*)C*? . / , C<*U*,*),
*J0C 0 )*)  ^? W?C*)0V O*^?)  AW*,O0,*(<)SA\ C< *AC*(? ,<IC*K _?C?)0-
F?AN*K 0CW*,O<]00 (  ,?IDRS)<)? J?KA)(0\ )?G 0R0 0C.G W<N)*,*( (P<A0-
RS?( 0 J, ., 2003). d*`)*OD  (<^C*  ,<I*U,<)SA\, N<N*( J0<V<I*C W?C*)0V0-
F?AN*K 0IO?CF0(*A)0 (  ,<IC.G  _,DVV<G *,_<C0IO*(, N<N*(< J*R\ DF<A)0\
,<IC.G  W*,O 0IO?CF0(*A)0 (  *U>?O ,<IC**U,<I00 .

"<N V,<(0R* V,0 0AAR?J*(<C00 O*,W*O?),0F?AN*K (N,<C0*O?),0-
F?AN*K) 0IO?CF0(*A)0 (.J?R\?)A\  (*I,<A)C<\ , V*R*(<\, _?*_,<W0F?AN<\
0R0 O?^V*VDR\]0*CC<\. &C<R0I0,Dc)A\ ,<IR0F0\ O?^JD ,<IC.O0  A0A-
)?O<)0F?AN0O0 _,DVV<O0 (C<V,0O?,, (0J<O0 0 V*J(0J<O0). ",*O?  )*_* ,
,<AAO<),0(<c)A\ ,<IR0F0\, A(\I<CC.? A ̀ N*R*_0F?AN0O0 DAR*(0\O0 *U0-
)<C0\ 0R0, C<V,0O?,, W<I<O0 F0AR?CC*A)0. d,0  `)*O  ,<IC.?  W*,O.  0I-
O?CF0(*A)0 <C<R0I0,Dc)A\ 0I*R0,*(<C*  *)  J,D_0G W*,O. ",<KC? O<R*
,<U*) V*A(\>?C* 0IDF?C0c A**)C*T?C0\ 0 (I<0O*A(\I0  O?^JD ,<IC.O0
W*,O<O0 0IO?CF0(*A)0. 4)F<A)0 `)*  *Uo\AC\?)A\ *)AD)A)(0?O <J?N(<)-
C.G O?)*J*(  0AAR?J*(<C0\.

4F?(0JC*, F)*  (  *AC*(? U*RST0CA)(< W*,O 0IO?CF0(*A)0 R?^<) *C-
)*_?C?)0F?AN0? V,*]?AA. . d<,<O?),.  ,*A)< (AN*,*A)S, V,*J*R^0)?RS-
C*A)S) C< ,<IC.G  `)<V<G *C)*_?C?I< 0_,<c)  AD>?A)(?CCDc (< (*  OC*_0G
ARDF<\G *V,?J?R\c>Dc ) ,*RS (  W*,O0,*(<C0 O*,W*R*_0F?AN*_* ,<IC* -
*U,<I0\  OR?N*V0)<c>0G (d<<(?, , 1976; h(<,] , 1977, 1980; 6`W, "*W-
O<C, 1986; X,<C), 1991).

6<C??, C< *AC*(? <C<R0I< *U>0G ,<IO?,*(  0 W*,O.  F?,?V< A?(?,C.G
*R?C?K 0I ,<IC.G  V*VDR\]0K, U.R* V*N<I<C*, F)*  AN*,*A)S 0 V,*J*R^0 -
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)?RSC*A)S ,*A)< *N<I.(<c)  AD>?A)(?CC*? (R0\C0? C< V,*\(R?C0? J,D_0G
W*,O 0IO?CF0(*A)0, G*)\  0G ,<I(0)0?  *AD>?A)(R\?)A\ C< *AC*(? AG*JC*K
*C)*_?C?)0F?AN*K V,*_,<OO.  (&U,<O*( 0 J, ., 2000). 4JC<N* (I<0O*J?K-
A)(0c  0 N*R0F?A)(?CC*OD A**)C*T?C0c W<N)*,*( 0IO?CF0(*A)0 U.R*
DJ?R?C* C?J*A)<)*FC*? (C0O<C0?.

XR<(C*K ]?RSc C<A)*\>?K ,<U*).  \(R\?)A\  0AAR?J*(<C0? (I<0O*-
A(\I0  O?^JD ,<IC.O0  W*,O<O0 N,<C0*O?),0F?AN*K 0IO?CF0(*A)0 C< *A-
C*(? V,?JA)<(R?C0K *U *U>?K *C)*_?C?)0F?AN*K V,0,*J?  O*,W*R*_0F?A-
N*K ,?<N]00 *,_<C0IO<.

:<N*? 0AAR?J*(<C0? O*^?)  U.)S V*R?IC* JR\ V*C0O<C0\ V,0F0CC*-
AR?JA)(?CC.G A(\I?K V,0 W*,O0,*(<C00 A),DN)D,.  U0*R*_0F?AN*_* ,<I -
C**U,<I0\ , JR\ *]?CN0 A)?V?C0 O*,W*_?C?)0F?AN*K VR<A)0FC*A)0 0 DA-
)*KF0(*A)0 V*VDR\]0K (  DAR*(0\G WRDN)D0,Dc>?K A,?J. , V*C0O<C0\ )*_* ,
N<N0O *U,<I*O V,0 F,?I(.F<KC*  (.A*N*O  ,<IC**U,<I00  *)(?)*(  C< *)U*,
(Y?(*C)0C, 1978) *,_<C0IO.  O*_D) ,<I(0(<)SA\  (  J*A)<)*FC* *_,<C0F?C-
C*O F0AR? C<V,<(R?C0K (#?R\?(, :,D) , 1989; Belousov, 1993; Goodwin, 1993,
]0) . V*: X,*JC0]N0K, 2001).

\2$&(42d  4 6&$-+5
4AC*(C.O O<)?,0<R*O JR\ J<CC*K ,<U*).  V*ARD^0R< N*RR?N]0\

F?,?V*( A?(?,C*_* *R?C\ 0I $0U0,AN*_* I**R*_0F?AN*_* ODI?\ /CA)0)D)<
A0A)?O<)0N0 0 `N*R*_00 ^0(*)C.G  $4  6&8 . ",*O?  )*_* , J*V*RC0)?RSC*
0AV*RSI*(<R0AS O<)?,0<R. P?C0<O0C< /*A0W*(0F< q<RN0C< V* V,*O?-
,<O F?,?V*( _*,C.G U<,<C*(, *VDUR0N*(<CC.? (  ?_* O*C*_,<W00 «X*, -
C.? U<,<C. Z(,*V.  0 &I00» (q<RN0C, 1951). PA?_* V,*<C<R0I0,*(<C*
323 F?,?V< A?(?,C.G *R?C?K ,<IC*_* (*I,<A)<  0I F?).,?G V*VDR\]0K ()<K-
O.,AN*K, )*OAN*K, \ND)AN*K, ̀ (?CN0KAN*K) 0 120 F?,?V*( _*,C.G U<,<C*(
,<IC.G  A0A)?O<)0F?AN0G _,DVV.

d,0  <C<R0I? N,<C0*O?),0F?AN*K 0IO?CF0(*A)0 N*V.)C.G  0AV*RS-
I*(<C.  A)<CJ<,)C.? AG?O. V,*O?,*(  F?,?V< (q<RN0C, 1951; Banfield, 1961;
L<,N*(  0 J, ., 1994; &U,<O*( 0 J, ., 2000). 4V,?J?R?C0? (*I,<A)<  A?(?,-
C.G *R?C?K A )*FC*A)Sc J*  _*J< (.V*RC?C* C< *AC*(? _0A)*R*_0F?AN*_*
<C<R0I< V,*J*RSC.G A,?I*(  ,?I]*( , *N,<T?CC.G _?O<)*NA0R0C*O ("R?-
(?I<RS, "R?KC?CU?,_, 1967).

!R\  A)<)0A)0F?AN*K *U,<U*)N0 J<CC.G 0AV*RSI*(<R0 *U>?V,0C\).?
O?)*J.  *JC*O?,C*K 0 OC*_*O?,C*K A)<)0A)0N0: t-N,0)?,0K $)ScJ?C)<,
N*`WW0]0?C). N*,,?R\]00  d0,A*C< 0 $V0,O?C<, O?)*J _R<(C.G N*OV*-
C?C), N<C*C0F?AN0K J0AN,0O0C<C)C.K 0 NR<A)?,C.K <C<R0I (dR*G0CA-
N0K, 1961; f<NA, 1976; "0O  0 J, ., 1989;  Statistica, 2001).

!R\  *V0A<C0\ A),DN)D,.  (*I,<A)C*K 0IO?CF0(*A)0 O<),0].  V,0IC<-
N*( *U,<U<).(<R0AS O?)*J*O _R<(C.G N*OV*C?C). PA? ,<AV,?J?R?C0\ U.R0
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A)<CJ<,)0I*(<C.  N A,?JC?OD IC<F?C0c, ,<(C*OD 0, 0 J0AV?,A00, ,<(C*K
1, (  V,?J?R<G (.U*,N0  *A*U?K *JC*_* V*R< 0I *JC*K V*VDR\]00. 1)< V,* -
]?JD,< V,0O?C\?)A\ 0I-I< ,<IR0F0K (  A,?JC0G 0 J0AV?,A0\G O?^JD (. -
U*,N<O0. d?,(.?  _R<(C.? N*OV*C?C). (A?G F?).,?G _?*_,<W0F?AN0G (. -
U*,*N 0AV*RSI*(<R0AS JR\ (.F0AR?C0\ Z(NR0J*(< ,<AA)*\C0\ O?^JD V,0-
IC<N<O0. 1)0  ,<AA)*\C0\ U.R0 V*J(?,_CD).  0?,<,G0F?AN*OD NR<A)?,C*-
OD <C<R0ID (O?)*J  *,J< ), F)*U.  *]?C0)S *)C*T?C0\  O?^JD V,0IC<N<O0.

L?^_,DVV*(<\  0IO?CF0(*A)S <C<R0I0,*(<R<AS A V,0O?C?C0?O A)<C-
J<,)C*_* J0AV?,A0*CC*_* <C<R0I< (O*J?RS III JR\ C?AU<R<CA0,*(<CC.G
N*OVR?NA*(; AO. ,DN*(*JA)(*  JR\  Statistica 6.1). l*,O.  0IO?CF0(*A)0 –
V*R*(<\, (*I,<A)C<\  0 _?*_,<W0F?AN<\ – ,<AAO<),0(<R0AS N<N W<N)*,. .
PA? V?,?O?CC.? (O*,W*R*_0F?AN0? V,0IC<N0) 0O?R0 V,0UR0I0)?RSC*
C*,O<RSC*? ,<AV,?J?R?C0?. !R\  *]?CN0 A**)C*T?C0\ W<N)*,*( (  0IO?C-
F0(*A)0 *)J?RSC.G V,0IC<N*( <C<R0I0,*(<R*AS ,<AV,?J?R?C0? J*R?K J0A-
V?,A00 ((  %), A(\I<CC.G A A**)(?)A)(Dc>0O0  W*,O<O0 0IO?CF0(*A)0.
$(\IS  O?^JD W*,O<O0 0IO?CF0(<A)0 G<,<N)?,0I*(<R0 A 0AV*RSI*(<C0?O
N*`WW0]0?C)< ,<C_*(*K N*,,?R\]00  $V0,O?C< (RS).

PA? (.F0AR?C0\ (.V*RC?C.  (  V<N?)? A)<)0A)0F?AN*_* <C<R0I< J<C-
C.G Statistica 6.1.

A&geda$2$5 4 -G7e*+&,4&

^'H3*!;,*/  -H?$,R-)'!;V

L?)*J  _R<(C.G N*OV*C?C) V*I(*R\?)  (.J?R\)S  ,<IR0FC.? ),?CJ.
C< *AC*(? N*,,?R\]0K  0 G*,*T*  I<,?N*O?CJ*(<R A?U\ V,0 0AAR?J*(<C00
,<IC.G  )0V*(  O*,W*R*_0F?AN*K 0IO?CF0(*A)0 (l<R??( , 1982; l<R??( ,
X<R<N)0*C*(, 1997; X<R<N)0*C*( 0 J, ., 1995; l<R??( , ZV0W<C]?(<, 2000).
d,0  <C<R0I? ,<IC*(*I,<A)C.G  (.U*,*N  A?(?,C*_* *R?C\ V?,(<\  N*OV*-
C?C)< *V0A.(<?)  D(?R0F?C0? ,<IO?,*(  A (*I,<A)*O  (&U,<O*( 0 J, ., 2000).
#*RST<\ F<A)S J0AV?,A00 ()<UR. 1) *V0A.(<?)A\ V?,(.O0  N*OV*C?C)<O0,
F)*  A(0J?)?RSA)(D?) *  A0RSC*K A),DN)D,0,*(<CC*A)0 (*I,<A)C*K 0IO?C-
F0(*A)0. PA? V,0IC<N0 F?,?V< 0O?c) (.A*N0? N*`WW0]0?C). N*,,?R\ -
]00  A V?,(*K N*OV*C?C)*K, F)*  *),<^<?)  A0RSCDc A)?V?CS 0C)?_,<]00
O?^JD A),DN)D,<O0 F?,?V< (  V,*]?AA? ,*A)<. d*J  ,*A)*O  (  J<CC*O ARD-
F<? V*C0O<?)A\ D(?R0F?C0? R0C?KC.G ,<IO?,*(  *)J?RSC.G A),DN)D, 0
(A?_* F?,?V< (  ]?R*O.

8< *AC*(? N*`WW0]0?C)*( N*,,?R\]00  V,0IC<N*( A V?,(*K N*OV*-
C?C)*K ()<UR. 1) O*^C*  (.J?R0)S _,DVV. V,0IC<N*(, *),<^<c>0?  A),DN-
)D,D (*I,<A)C*K 0IO?CF0(*A)0. !R\  `)*_*  (NR<J. V,0IC<N*( (  V?,(Dc
N*OV*C?C)D U.R0 *U,<U*)<C. 0?,<,G0F?AN0O NR<A)?,C.O <C<R0I*O (,0A.
1). PA? V,0IC<N0 ,<AV<R0AS C< ),0  *AC*(C.G NR<A)?,<. :<N0? V,0IC<N0,
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c*K#->* 1. "*`WW0]0?C).  N*,,?R\]00  V,0IC<N*( A V?,(*K _R<(C*K
N*OV*C?C)*K (*I,<A)C*K 0IO?CF0(*A)0 A?(?,C*_* *R?C\ ,<IC.G V*VDR\]0K.

d,0IC<N0 

$<O].  $<ON0 

)<
K

O
.,A

N
<

\ 

\N
D

)A
N

<
\ 

)*
O

A
N

<
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`(
?C

N
0K

A
N

<
\ 

)<
K

O
.,A

N
<

\ 

\N
D

)A
N

<
\ 

)*
O

A
N

<
\ 

`(
?C

N
0K

A
N

<
\ 

1. h0, 0C< C*A*(.G  
N*A)?K 0,76 0,87 0,76 0,49 0,59 0,76 0,53 0,42 

2. P.A *)< I<).R *F-
C*K N*A)0 0,84 0,92 0,84 0,69 0,93 0,88 0,71 0,33 

3. !R 0C< O*I_*(*K  
F<A)0 0,88 0,87 0,73 0,51 0,80 0,87 0,63 0,68 

4. !R 0C< C0^C. 
IDUC*_* ,\J<  0,87 0,88 0,66 0,75 0,82 0,92 0,79 0,62 

5. !R 0C< (?,G. 
IDUC*_* ,\J<  0,88 0,87 0,67 0,74 0,80 0,93 0,82 0,82 

6. !0<O?),  ,?I] * -
(*_*  *)( ?,A)0\  0,87 0,90 0,82 0,80 0,84 0,90 0,65 0,70 

7. !R 0C< C*A*(.G  
N*A)?K 0,91 0,95 0,81 0,73 0,84 0,94 0,68 0,68 

8. L?^_R<IC0FC<\ 
T0, 0C< 0,96 0,96 0,87 0,86 0,93 0,94 0,79 0,63 

9. !R 0C< C0^C. 
J0<A)?O. 0,93 0,95 0,95 0,88 0,95 0,95 0,88 0,66 

10. 6*A),<RSC<\ 
(.A *)< 0,96 0,97 0,94 0,87 0,96 0,96 0,87 0,69 

11. P.A *)< C0^C. 
F?RcA)0 0,94 0,96 0,93 0,78 0,88 0,97 0,83 0,85 

12. L<A)*0JC<\  
T0, 0C< 0,91 0,95 0,92 0,90 0,84 0,93 0,86 0,77 

13. $NDR*(<\ 
T0, 0C< 0,91 0,96 0,93 0,89 0,94 0,90 0,80 0,77 

14. !R 0C< (?,GC. 
J0<A)?O. 0,96 0,97 0,94 0,90 0,96 0,97 0,95 0,82 

15. h0, 0C< R0]?(*K 
F<A)0 0,93 0,97 0,91 0,93 0,95 0,96 0,87 0,80 

16. 8<0U*RST<\ 
T0, 0C< 0,97 0,98 0,95 0,88 0,96 0,97 0,87 0,77 

17. 8<0U*RST<\ 
JR0C< 0,99 0,99 0,97 0,97 0,99 0,98 0,97 0,89 

18. !R 0C< C0^C. 
F?RcA)0 0,99 0,98 0,96 0,95 0,97 0,98 0,98 0,88 

19. !R 0C< R0]?(*K 
F<A)0 0,98 0,99 0,96 0,94 0,99 0,98 0,96 0,90 

20. 4AC*(C<\ JR0C< 0,99 0,99 0,97 0,93 0,99 0,98 0,96 0,91 

$*UA)(?CC*? F0AR*, % 85,4 89,2 77,5 69,0 81,5 87,6 68,8 55,5 

 



172

c3M&0  I-ef  IA  7CE, )01 . 46

N<N C<0U*RST<\, *AC*(C<\ JR0C<, JR0C< R0]?(*K F<A)0, JR0C< C0^C?K
F?RcA)0, V,*\(R\c)  C<0U*RSTDc 0IO?CF0(*A)S A (*I,<A)*O , *U,<ID\ C<0-
U*R?? VR*)C.K NR<A)?,, < JR0C. IDUC.G ,\J*(  0 V,0IC<N0 )?AC* A(\I<C-
C.? A ,<IO?,<O0 O*I_*(*K  N*,*UN0 – C<0O?CSTDc.

4)C*A0)?RSC* O?CST<\ A(\IS V,0IC<N*( A N*OV*C?C)*K N<N V,<(0R*
*Uo\AC\?)A\ 0G U*R?? ,<CC0O A)<C*(R?C0?O (  *C)*_?C?I? (&U,<O*( 0 J, .,
2000). :<N, C<V,0O?,, D(?R0F?C0? O*I_*(*K  F<A)0 (  *AC*(C*O I<N<CF0(<-
?)A\ N 2 _*J<O, (  )*  (,?O\  N<N U*RST0CA)(* V,0IC<N*(, (  )*O F0AR? JR0C<
R0]?(*K F<A)0, V,*J*R^<c)  ,<A)0 C< V,*)\^?C00  V,<N)0F?AN0 (A?K ̂ 0I -
C0 ^0(*)C*_* .

$,<(C?C0? C<V,<(R?C0K V?,(*K (*I,<A)C*K N*OV*C?C). D A<O]*( 0
A<O*N 0I *JC*K V*VDR\]00, < )<N ̂ ?  0I ,<IC.G  V*VDR\]0K, V*N<I<R* (.A* -
N*? AG*JA)(*, *  F?O A(0J?)?RSA()Dc) (.A*N0? N*`WW0]0?C). N*,,?R\]00
O?^JD C0O0 ()<UR. 2). 1)*  V*I(*R\?)  _*(*,0)S  *U *)C*A0)?RSC* AR<U*K
AV?]0W0FC*A)0 (*I,<A)C*K 0IO?CF0(*A)0 (  *)C*T?C00 V*R< 0 _?*_,<W0-
F?AN*_* W<N)*,<.

a'#')0$  3*H#-R-/

d*R*(*K  J0O*,W0IO *J0C 0I *AC*(C.G 0A)*FC0N*( 0IO?CF0(*A)0
O?^JD (I,*AR.O0  ^0(*)C.O0  *JC*_* (0J<. 6<IR0F0\ O?^JD A<O]<O0 0

7-! . 1. 4)C*T?C0\  O?^JD V,0IC<N<O0 F?,?V< A?(?,C*_* *R?C\ C< *AC*(? 0G
(NR<J*( (  V?,(.?  _R<(C.? N*OV*C?C). (*I,<A)C*K 0IO?CF0(*A)0 (  ,<IC.G
V*VDR\]0\G (C<I(<C0\ V,0IC<N*(: AO. )<UR. 1).

0,0 0,5 1,0 1,5 2,0 2,5

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

!0A)<C]0\  (Z(NR0J*(* ,<AA)*\C0?)
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A<ON<O0 (  O?CST?K A)?V?C0 V,*\(R\c)A\  (  A),*?C00 O*I_*(*K  F<A)0 F?-
,?V<, (  U*RST?K – R0]?(*K F<A)0. #*RST0CA)(* 0AAR?J*(<C0K )<N^? AG*-
J\)A\  (  )*O, F)*  V*R*(*K J0O*,W0IO D ^0(*)C.G  A <A0OV)*)0F?AN0O ,* -
A)*O V,*0AG*J0) VD)?O «*C)*_?C?)0F?AN*_* O<AT)<U0,*(<C0\» (  A0RD
)*_* , F)*  0 A<O]. , 0 A<ON0 AR?JDc) AG*JC*K *C)*_?C?)0F?AN*K ),<?N)*-
,00  A *A)<C*(N*K (  ,<IC.G  ?? )*FN<G (Stamps, 1993). 8<(?,C*?, D U*RS-
T0CA)(< (0J*(  OR?N*V0)<c>0G V*R*(*K J0O*,W0IO, ?AR0 *C *UC<,D^0-
(<?)A\, A(\I<C A U*R?? N,DVC.O0 ,<IO?,<O0 A<O]*( (Ralls, 1977), G*)\
?A)S O<AA< V,0O?,*(  U*RST0G ,<IO?,*(  A<O*N V* A,<(C?C0c A A<O]<O0,
C<V,0O?,, D T0CT0RR (Lammers at al, 2001) 0R0 (  C?N*)*,.G  V*VDR\]0\G
UD,DCJDN*( (Schulte-Hostedde, Millar, 2000). PA),?F<c)A\ 0 U*R?? AR* -̂
C.? ARDF<0. 8<V,0O?,, D N*,*)N*C*A*_* N,.R<C< (Cynopterus sphinx) A<O].
N,DVC?? C< A?(?,? <,?<R<, < A<ON0 – C< c_? (Storz et al., 2001). d*N<I<C*,
F)*  (.,<^?CC*A)S  V*R*(.G ,<IR0F0K O*^?)  O?C\)SA\ N<N (  ,<IC.G  V*VD-
R\]0\G *JC*_* (0J<, )<N 0 (  *JC*K V*VDR\]00, C<V,0O?,, C< ,<IC.G  W<I<G
J0C<O0N0 F0AR?CC*A)0 (l<R??(  0 J, ., 2002).

:,<J0]0*CC* , 0AAR?J*(<C0\ J0O*,W0IO< A*A,?J*)*F?C. C< ,<AAO*)-
,?C00 (<,S0,*(<C0\  V*R*(*_* J0O*,W0IO< (  A),*?C00 F?,?V< O?^JD (0-
J<O0. P<,0<]00  (  V<,<O?),<G ,*A)< (AN*,*A)0 0 A,*N<G) A<O]*( 0 A<O*N
A*IJ<c)  (0J*(.?  *A*U?CC*A)0 V*R*(*_* J0O*,W0IO<. "<N V,<(0R*, (. -
,<^?CC*A)S ,<IO?,C.G V*R*(.G ,<IR0F0K ,<AAO<),0(<?)A\ N<N ̀ (*Rc]0 -
*CC.K W?C*O?C. d,0  `)*O  <J<V)0(C*A)S ,?_0A),0,D?O.G ,<IR0F0K A<O-
]*(  0 A<O*N F<A)* V,0C0O<?)A\ a priori. PO?A)? A )?O, V*R*(.?  ,<IR0F0\

   1 2 3 4 5 6 7 

A
<O

].
 

)<KO.,AN<\ 1         

\ND)AN<\ 2 0,92       

)*OAN<\ 3 0,87 0,94      

`(?CN0KAN<\ 4 0,82 0,85 0,83     

A
<

O
N

0 

)<KO.,AN<\ 5 0,87 0,95 0,93 0,83    

\ND)AN<\ 6 0,93 0,89 0,83 0,79 0,86   

)*OAN<\ 7 0,88 0,86 0,87 0,91 0,86 0,90  

`(?CN0KAN<\ 8 0,75 0,72 0,68 0,75 0,63 0,77 0,76 

 

c*K#->* 2. "*`WW0]0?C).  N*,,?R\]00  (RS) O?^JD 1 _R<(C.O0 N*OV*C?C)<O0
N,<C0*O?),0F?AN*K 0IO?CF0(*A)0 (.U*,*N  A?(?,C*_* *R?C\.
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(  ,*A)? 0 N*C?FC.G ,<IO?,<G C?N*)*,.G  N*A)?K O*_D) U.)S <J<V)0(C.O0,
C* O*_D) U.)S R0TS AR?JA)(0?O J?KA)(0\ _?C*(, N*C),*R0,Dc>0G ,<I(0 -
)0? N<N ]?R*? (Lammers et al, 2001).

P.T?  D^? _*(*,0R*AS *  AR<U*K AV?]0W0FC*A)0 (*I,<A)C*K N,<C0*-
O?),0F?AN*K 0IO?CF0(*A)0 A?(?,C*_* *R?C\ (  *)C*T?C00 V*R<. PO?A)? A
)?O, U.R0 *)O?F?C. ,<IR0F0\ O?^JD A<O]<O0 0 A<ON<O0: (*  (A?G <C<R0-
I0,D?O.G (.U*,N<G C< V?,(Dc  (*I,<A)CDc  _R<(CDc N*OV*C?C)D D A<O-
]*(  V,0G*J0)A\ U' RST<\, V* A,<(C?C0c A A<ON<O0 )*K ̂ ?  V*VDR\]00, J*R\
0IO?CF0(*A)0 (AO. )<UR. 1), F)*  A(0J?)?RSA)(D?) *  U*R?? (.,<^?CC*O  ,* -
A)? D A<O]*(.

6<C?? U.R* V*N<I<C*, F)*  0IO?C?C0? A),DN)D, (,<IO?,*( ) F?,?V< A
(*I,<A)*O  D A<O]*( 0 A<O*N A?(?,C*_* *R?C\ V,*0AG*J0) AG*JC.O *U,<-
I*O J*  C<A)DVR?C0\ V*R*(*K I,?R*A)0 (&U,<O*( 0 J, ., 2000), < V*AR? ??
J*A)0^?C0\ ,<IR0F0\ C<N<VR0(<c)A\. fC<F0O.? ,<IR0F0\ V* *)J?RSC.O
V,0IC<N<O *UC<,D^0(<c)A\ D V*RD(I,*AR.G (3 _*J<) 0 (I,*AR.G  *A*U?K,
F)*  A(\I<C* A )*,O*^?C0?O <N)0(C*_* ,*A)< A<O*N. P )<N*O ARDF<? ,<IR0-
F0\ (  ,*A)? (AN*,*A)0 ,*A)<) C< ̀ )<V? V*AR? C<A)DVR?C0\ V*R*(*_* A*I,? -
(<C0\ (  C<0U*RST?K A)?V?C0 AN<I.(<c)A\  C< (.,<^?CC*A)0  V*R*(.G ,<I -
R0F0K. d*`)*OD  JR\ A*V*A)<(R?C0\ V*R*(*K 0 (*I,<A)C*K 0IO?CF0(*A)0
0O??) AO.AR ,<AAO<),0(<)S 0O?CC* `)*)  `)<V *C)*_?C?I<.

&C<R0I A(\I0  (*I,<A)C*K 0 V*R*(*K 0IO?CF0(*A)0 (.V*RC?C JR\ C<0-
U*R?? OC*_*F0AR?CC*K (.U*,N0  *R?C?K \ND)AN*K V*VDR\]00. !R\  *]?CN0
C<V,<(R?C0K O?^_,DVV*(*K 0IO?CF0(*A)0 0AV*RSI*(<RA\ N<C*C0F?AN0K
J0AN,0O0C<C)C.K <C<R0I. 4V,?J?R\R0AS C<V,<(R?C0\ 0IO?CF0(*A)0 O?^-
JD (I,*AR.O0  A<O]<O0 0 (I,*AR.O0  A<ON<O0 (V*R*(*K J0O*,W0IO), <
)<N^? O?^JD V*RD(I,*AR.O0 (2–3 _*J<) 0 (I,*AR.O0  A<O]<O0 ((*I,<A) -
C<\ 0IO?CF0(*A)S). $*V*A)<(R?C0? `)0G C<V,<(R?C0K ()<UR. 3) V*N<I<R*
(.A*N*?  A**)(?)A)(0?  O?^JD C0O0 – N*`WW0]0?C) N*,,?R\]00  $V0,O?C<
,<(?C 0,8.

!R\  *]?CN0 J*R0 ,<IC.G  W<N)*,*( (  (<,S0,*(<C00 )?G 0R0 0C.G
V,0IC<N*( 0 A**)C*T?C0\ ,<IC.G  W*,O O?^_,DVV*(*K 0IO?CF0(*A)0
O*^?)  U.)S V*R?I?C J0AV?,A0*CC.K <C<R0I (d<(R0C*(, 8<C*(<, 2008).
d,0  A,<(C?C00 V*R*(*K 0 (*I,<A)C*K 0IO?CF0(*A)0 0G J*R0 (  0IO?CF0-
(*A)0 U*RST0CA)(< V,0IC<N*( F?,?V< *R?C?K \ND)AN*K V*VDR\]00 A*V*A-
)<(0O.  (,0A. 2). !*R\  V*R*(*_* 0 (*I,<A)C*_*  W<N)*,*( (  0IO?CF0(*A)0
IDUC.G ,\J*(  (?,GC?K 0 C0^C?K F?RcA)0 UR0IN< N CDRc, V*AN*RSND 0G
W*,O0,*(<C0? I<(?,T<?)A\  J*  )*_* , N<N V,*\(R\c)A\  ,<IR0F0\ (  AN*,*A-
)0 ,*A)< O?^JD A<O]<O0 0 A<ON<O0.

:<N0O *U,<I*O, V*R*(<\ 0 (*I,<A)C<\  0IO?CF0(*A)S A?(?,C*_* *R?-
C\ AG*JC. V* C<V,<(R?C0c 0 A*V*A)<(0O. V* (?R0F0C?, F)*  V*I(*R\?)
_*(*,0)S  *  (.A*N*K  A)?V?C0 V,??OA)(?CC*A)0 V*R*(*K 0IO?CF0(*A)0 (
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*)C*T?C00 (*I,<A)C*K, F)* , (  A(*c  *F?,?JS, A(0J?)?RSA)(D?) *  AR<U*K
AV?]0W0N? O?G<C0IO*( W*,O0,*(<C0\  V*R*(.G  ,<IR0F0K D A?(?,C*_*
*R?C\.

[$51'1M#/>-',,*/  -H?$,R-)'!;V

!,D_<\  W*,O< 0IO?CF0(*A)0 – O?^V*VDR\]0*CC<\ (_?*_,<W0F?AN<\) –
*JC< 0I C<0U*R?? *UAD^J<?O.G (  R0)?,<)D,?, V*AN*RSND *C< )?AC* A(\I<-
C< A (*V,*A<O0 ̀ (*Rc]00 . /IO?CF0(*A)S ((<,0<]0\ , ,<IC**U,<I0?) (  V,0-
,*JC.G  V*VDR\]0\G O*^?)  *V,?J?R\)SA\ N<N _?C?)0F?AN0, )<N 0 A,?J*(. -
O0 W<N)*,<O0. /I(?A)C* , F)*  0IO?C?C0\ (  JR0C? A(?)*(*_*  JC\ (R0\c)  C<
A*O<)0F?AN0K ,*A) , ,*A)  ,*_*(  (Suttie, Webster, 1995) 0 V*),?UR?C0? V0>0
D N*V.)C.G  (Eriksson et al., 1981). 1NAV?,0O?C). A A*J?,^<C0?O (  C?(*R?
J0N0G A?(?,C.G *R?C?K V*N<I<R0, F)*  ,*A)  V*KO<CC.G *R?C?K *V?,?^<?)
,*A)  *R?C?K (  V,0,*J? , F)*  (.\(R\?)A\  V,0 A,<(C?C00 N<N (?A< )?R<, )<N 0
V,*O?,*(  AN?R?)< (McEwan, Wood, 1966). 1)*  A(\I<C* A D(?R0F?C0?O V*-
),?UR?C0\ N*,O*(  0 O?CST0O0 `C?,_?)0F?AN0O0 ),<)<O0 A*J?,^<>0GA\
(  C?(*R? *R?C?K V* A,<(C?C0c A J0N0O0.

6<C?? C< *AC*(? <C<R0I< *U>0G ,<IO?,*(  0 W*,O.  U.R* V*N<I<C*,
F)*  A?(?,C.? *R?C0 0I ,<IC.G  _?*_,<W0F?AN0G V*VDR\]0K 0O?c) ,<ICDc
AN*,*A)S ,*A)<, F)*  V,0(*J0)  N W*,O0,*(<C0c  O?^V*VDR\]0*CC.G ,<I -
R0F0K (&U,<O*( 0 J, ., 2000). !*(*RSC*  F<A)* (  V,0,*J?  O*^C*  C<URc-

7-! .2.  $**)C*T?C0? O?^JD J*R\O0 J0AV?,A00 V,0IC<N*(, A(\I<CC.O0 A V*R*(*K
0 (*I,<A)C*K 0IO?CF0(*A)Sc (  \ND)AN*K V*VDR\]00 A?(?,C*_* *R?C\  (C<I(<C0\
V,0IC<N*(: AO. )<UR. 1).
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J<)S, F)*  U*R?? N,DVC.? *A*U0 \(R\c)A\  A(*?_* ,*J<  V,*V*,]0*C<RSC*
D(?R0F?CC*K N*V0?K U*R?? O?RN0G (6`W, "*WOO<C, 1986). d,0  )<N*O O?-
G<C0IO? W*,O0,*(<C0\  O?^V*VDR\]0*CC.G ,<IR0F0K J*R^C< C<URcJ<)SA\
(.A*N<\  A)?V?CS V,??OA)(?CC*A)0 O?^V*VDR\]0*CC*K 0IO?CF0(*A)0 (  *) -

c*K#->* 3. "*`WW0]0?C).  N*,,?R\]00  V,0IC<N*( F?,?V< A?(?,C*_* *R?C\
\ND)AN*K V*VDR\]00 A J0AN,0O0C<C)C.O0 *A\O0.

d,0IC<N0 1 !4  (V*R) 1 !4  ((*I,<A) ) 

1 h0,0C<  C*A*(.G N*A)?K 0,51 0,74 

2 P.A*)<  I<).R*FC*K N*A)0 0,82 0,72 

3 !R0C< O*I_*(*K  F<A)0 0,75 0,53 

4 !R0C< C0^C. IDUC*_* ,\J<  0,09 -0,26 

5 !R0C< (?,GC. IDUC*_* ,\J<  0,11 -0,07 

6 !0<O?),  ,?I]*(*_*  *)(?,A)0\  0,68 0,61 

7 !R0C< C*A*(.G N*A)?K 0,78 0,84 

8 L?^_R<IC0FC<\ T0,0C< 0,67 0,50 

9 !R0C< C0^C. J0<A)?O. 0,80 0,67 

10 6*A),<RSC<\ (.A*)<  0,84 0,78 

11 P.A*)<  C0^C. F?RcA)0 0,72 0,66 

12 L<A)*0JC<\  T0,0C< 0,92 0,88 

13 $NDR*(<\ T0,0C< 0,73 0,77 

14 !R0C< (?,GC. J0<A)?O. 0,87 0,75 

15 h0,0C<  R0]?(*K F<A)0 0,80 0,77 

16 8<0U*RST<\ T0,0C< 0,87 0,70 

17 8<0U*RST<\ JR0C< 0,90 0,82 

18 !R0C< C0^C. F?RcA)0 0,93 0,84 

19 !R0C< R0]?(*K F<A)0 0,90 0,81 

20 4AC*(C<\ JR0C< 0,93 0,86 

cv 73,5 62,4 

df 20 20 

p <0,001 <0,001 
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7-! . 3. 6<AV,?J?R?C0? (.U*,*N  A?,C*_* *R?C\ (  J0AN,0O0C<C)C*O V,*A),<CA)(?.
P.U*,N0 : 1 – )<KO.,AN<\, 2 – )*OAN<\, 3 – \ND)AN<\, 4 – ̀ (?CN0KAN<\.

C*T?C00 (*I,<A)C*K. "<N V*N<I<R J0AN,0O0C<C)C.K <C<R0I (I,*AR.G
^0(*)C.G  (A<O]*() 0I  ,<IC.G  V*VDR\]0K, J*A)*(?,C< J0AN,0O0C<]0\
)*RSN* (J*RS V?,(.G  J(DG *A?K (,0A. 3, )<UR. 4). P J0AN,0O0C<C)C*O V,* -
A),<CA)(? C<0RDFT0O *U,<I*O *U*A*UR?C. (.U*,N0  0I 1(?CN00 0 jND-
)00, G<,<N)?,0IDc>0?A\ C<0U*RST0O0 ,<IO?,<O0 F?,?V<. 4AC*(C.? ,<I -
R0F0\ V* (A?O (.U*,N<O V,*\(R\c)A\  0O?CC* (J*RS V?,(*K J0AN,0O0-
C<C)C*K *A0, C< N*)*,Dc  V,0G*J0)A\ *AC*(C<\ J*R\ 0IO?CF0(*A)0 (U*R??
64 %). d*  ()*,*K  *A0 (26 %) (.\(R\c)A\  )*RSN* *)R0F0\ (.U*,N0  \ND)A-
N*K V*VDR\]00 *)  *A)<RSC.G, A(\I<CC.? _R<(C.O *U,<I*O A J0<O?),*O
,?I]*(*_*  *)(?,A)0\ . :<N0O *U,<I*O, V?,(<\  J0AN,0O0C<C)C<\ *AS O*-
^?)  ,<AAO<),0(<)SA\ N<N *AC*(C*? C<V,<(R?C0? O?^_,DVV*(*K 0IO?CF0-
(*A)0 0AAR?J*(<CC.G (.U*,*N .

"*`WW0]0?C).  N*,,?R\]00  O?^JD (*I,<A)C.O0  _R<(C.O0 N*OV*-
C?C)<O0 (AO. )<UR. 1) 0 J0AN,0O0C<C)C.O0 *A\O0 ()<UR. 4) C?IC<F0O.,
F)*  A(0J?)?RSA)(D?) *  ,<IC*C<V,<(R?CC*O G<,<N)?,? `)0G J(DG W*,O 0I-
O?CF0(*A)0.

$,<(C?C0? J*R?K J0AV?,A00, A(\I<CC.G A (*I,<A)C*K 0 O?^V*VDR\-
]0*CC*K 0IO?CF0(*A)Sc, C? V*N<I.(<?)  N<N*K-R0U* *V,?J?R?CC*K I<(0-
A0O*A)0. L*^C*  *)O?)0)S )*RSN*, F)*  J*R\ (*I,<A)C*K 0IO?CF0(*A)0 IC<-

-4 -2 0 2 4 6
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F0)?RSC* U*RST? J*R0 O?^V*VDR\]0*CC*K. 4JC<N* ?AR0 0ANRcF0)S 0I
,<AAO*),?C0\ T0,0CD 0 JR0CD C*A*(.G N*A)?K (,0A. 4), )*  V*\(R\?)A\
(V*RC? *)F?)R0(<\ *),0]<)?RSC<\ I<(0A0O*A)S (RS= – 0,74, p<0,001) O?^-

c*K#->* 4. "*`WW0]0?C).  N*,,?R\]00  V,0IC<N*( F?,?V< A J0AN,0O0C<C)C.O0
WDCN]0\O0, G<,<N)?,0IDc>0O0 O?^V*VDR\]0*CCDc 0IO?CF0(*A)S A?(?,C*_*
*R?C\.

d,0IC<N0 1 !4  2 !4  

1 h0,0C<  C*A*(.G N*A)?K 0,59 0,32 

2 P.A*)<  I<).R*FC*K N*A)0 0,40 0,23 

3 !R0C< O*I_*(*K  F<A)0 0,29 0,09 

4 !R0C< C0^C. IDUC*_* ,\J<  0,57 0,24 

5 !R0C< (?,GC. IDUC*_* ,\J<  0,53 0,12 

6 !0<O?),  ,?I]*(*_*  *)(?,A)0\  0,19 0,70 

7 !R0C< C*A*(.G N*A)?K 0,26 0,18 

8 L?^_R<IC0FC<\ T0,0C< 0,49 0,23 

9 !R0C< C0^C. J0<A)?O. 0,46 0,11 

10 6*A),<RSC<\ (.A*)<  0,57 0,06 

11 P.A*)<  C0^C. F?RcA)0 0,54 0,06 

12 L<A)*0JC<\  T0,0C< 0,41 0,15 

13 $NDR*(<\ T0,0C< 0,50 0,32 

14 !R0C< (?,GC. J0<A)?O. 0,47 0,19 

15 h0,0C<  R0]?(*K F<A)0 0,47 0,23 

16 8<0U*RST<\ T0,0C< 0,43 0,34 

17 8<0U*RST<\ JR0C< 0,73 0,05 

18 !R0C< C0^C. F?RcA)0 0,40 0,43 

19 !R0C< R0]?(*K F<A)0 0,53 0,19 

20 4AC*(C<\ JR0C< 0,56 0,24 

cv 128,29 59,72 

df 60 38 

p <0,001 0,01 
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7-! . 4.  $**)C*T?C0? O?^JD J*R\O0 J0AV?,A00 V,0IC<N*(, A(\I<CC.O0 A O?^V*-
VDR\]0*CC*K 0 (*I,<A)C*K 0IO?CF0(*A)Sc A<O]*( A?(?,C*_* *R?C\ \ND)AN*K V*-
VDR\]00 (C<I(<C0\ V,0IC<N*(: AO. )<UR. 1).

JD J*R\O0 J0AV?,A00. : .?., _?*_,<W0F?AN<\ 0IO?CF0(*A)S V,*\(R\?)A\  (
U*RST?K A)?V?C0 V* V,0IC<N<O, O?CST? A(\I<CC.O A (*I,<A)*O  *A*U?K:
JR0C? (?,GC?_* 0 C0^C?_* IDUC.G ,\J*( , (.A*)?  O*I_*(*K  F<A)0 F?,?V<,
O?^_R<IC0FC*K T0,0C?, J0<O?),D ,?I]*(*_*  *)(?,A)0\ , F)*  )<N^? DN<-
I.(<?)  C< ,<IC*C<V,<(R?CC.K G<,<N)?, (*I,<A)C*K 0 O?^V*VDR\]0*CC*K
(_?*_,<W0F?AN*K) 0IO?CF0(*A)0.

[$5)-&')*/  -  :$':3*S-R$!6*/  -H?$,R-)'!;V  :'3,0O  K*3*,')

X?*_,<W0F?AN<\ 0IO?CF0(*A)S F<A)* *UAD^J<?)A\ (  N*C)?NA)? `(* -
Rc]0*CC.G V,?*U,<I*(<C0K, AF0)<\AS 0AG*JC*K U<I*K V,0 W*,O0,*(< -
C00 C*(.G  (0J*( . d,0  )<N*O V*JG*J? _?*_,<W0F?ANDc 0 O?^(0J*(Dc  0I-
O?CF0(*A)S O*^C*  ,<AAO<),0(<)S N<N *),<^?C0? ,<IC.G  W<I O0N,*`(* -
Rc]0*CC*_* V,*]?AA<.

X*,C.?  U<,<C., 0O?\ T0,*N*?  ,<AV,*A),<C?C0? (  ,<IC.G  F<A)\G
Z(,*V.  0 &I00 , G<,<N)?,0IDc)A\ U*RST0O ,<IC**U,<I0?O _?*_,<W0F?A-
N0G W*,O (q<RN0C, 1951; X,*O*(  0 J, ., 1963). d*  OC?C0c P./ . q<RN0C<,
,<IO<G _?*_,<W0F?AN*K 0IO?CF0(*A)0 _*,C.G U<,<C*( C? 0O??) A?U? ,<( -
C.G A,?J0 OR?N*V0)<c>0G 0R0 J<^? A,?J0 V*I(*C*FC.G (q<RN0C, 1951).
1)*  J?R<?) 0G DJ*UC.O *Uo?N)*O JR\ 0AAR?J*(<C0\ _?*_,<W0F?AN*K 0I-
O?CF0(*A)0.

20

16

5

14

2

15

106

13

12

18

11

4

9

17

3 19

8

-10 0 10 20 30 40 50 60 70 80

-(H$.*7,.'

6

10

14

18

22

26

30

34

M
"h

;(
;C

@'
i&

(,
,.

'

y = -0,24 * x + 27,1



180

c3M&0  I-ef  IA  7CE, )01 . 46

8? (J<(<\AS (  J0ANDAA0c *  )<NA*C*O0F?AN*O A)<)DA? _*,C.G U<,<-
C*( (  0AAR?JD?O.G (.U*,N<G, O*^C*  AN<I<)S, F)*  V* N,<C0*O?),0F?AN0O
V,0IC<N<O (A? *C0 ,<AV<J<c)A\ (  J0AN,0O0C<C)C*O V,*A),<CA)(?  C< J(?
*AC*(C.? _,DVV. D,*(C\  ,<IC.G  (0J*(  – ODWR*C*( 0 <,G<,*(  (,0A. 5,
)<UR. 5). d?,(<\  *AS *),<^<?)  O?^(0J*(Dc  0IO?CF0(*A)S, ()*,<\  – ,<IR0-
F0\ O?^JD ,<IC.O0  _?*_,<W0F?AN0O0 W*,O<O0, N*)*,.?  0O?c) V*J(0-
J*(*K  A)<)DA (X,*O*(  0 J, ., 1963). d,0F?O, ADJ\ V* ,<AV,?J?R?C0c (.U* -
,*N (  V,*A),<CA)(? V?,(.G  J(DG J0AN,0O0C<C)C.G *A?K, C<V,<(R?C0? _?*-
_,<W0F?AN*K 0IO?CF0(*A)0 D *U*0G (0J*(  AG*JC*: _?*_,<W0F?AN0? (. -
U*,N0 N<^J*_* (0J< ,<AV*R*^0R0AS V,0UR0I0)?RSC* V<,<R?RSC* J,D_
J,D_D (  C<V,<(R?C00 ()*,*K  *A0.

6<IR0F0\ O?^JD <,G<,<O0 0 ODWR*C<O0 (1 J0AN,0O0C<C)C<\ *AS)
A(\I<C.  V,<N)0F?AN0 A* (A?O0 V,0IC<N<O0 F?,?V<, V*AN*RSND (A? V,0-
IC<N0 0O?c) (.A*N0? V*R*^0)?RSC.? N*`WW0]0?C). N*,,?R\]00  A *ASc
()<UR. 5). X?*_,<W0F?AN0? ,<IR0F0\ (()*,<\  J0AN,0O0C<C)C<\ *AS) N<A<-
c)A\  (  *AC*(C*O A**)C*T?C0\ ,\J<  V,0IC<N*( T0,0C.  0 (.A*).  F?,?V<,
< )<N^? JR0C. IDUC*_* ,\J< .

$*V*A)<(R?C0? C<V,<(R?C0K J0AN,0O0C<C)C.G *A?K ()<UR. 5) A C<-
V,<(R?C0?O V?,(*K (*I,<A)C*K N*OV*C?C). ()<UR. 6) N*V?)J<_AN*_* ODW-

7-! . 5. 6<AV,?J?R?C0? (.U*,*N  _*,C.G U<,<C*( (  J0AN,0O0C<C)C*O V,*A),<C-
A)(?: < – Ovis orientalis: 1 – O. o. musimon, 2 – O. o. gmelini, 3 – O. o. bochariensis,
4 – O. o. cycloceros; U – Ovis ammon: 5 – O. a. polii, 6 – O. a. karelini, 7 – O. a.
ammon.
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 !#$  (O. o. cycloceros ) &!'$($ ! , )*!  +*- #$&.$0 1#-3 4$ !  503($#7. 8! -
+99-:-1#*7  '!..1 3:--  41;<=  0!(.$5*#!?  '!4&!#1#*!?  -  <-5'.-4-#$# -
*#74-  !534-  #1 (#$)-47 , *.1. @1!@.$9-)15'$3 - 41;0-<!0$3  -(41#)-0!5*A
#1 30 3B*53 &.!<! ;1#-14  0!(.$5*#!?  -(41#)-0!5*- .

G-$5/7-  5. 8!+99-:-1#*7  '!..1 3:--  &.-(#$'!0  )1.1&$ @!.#7C E$.$#!0 5
<-5'.-4-#$#*#74-  9=#':-34- .

F.-(#$'-  
H-5'.-4-#$#*#71  

!5-  
1 2 

1. IEK$3 < -#$  0,98 -0,02 

2. 8!#<- ! -E$($ A#$3 < -#$  0,98 -0,04 

3. L$(- 3.#$3  < -#$  0,98 -0,03 

4. H -#$   -:10!?  )$5*- 0,98 -0,05 

5. H -#$  4!.<7  0,98 0 

6. H -#$  4!(@!0!? )$5*-  0,97 0 

7. H -#$  #!5!07C '!5*1?  0,91 0 

8. H -#$   !E#! -#!5!0!@! &.!9- 3  0,92 0,09 

9. H -#$  &.1<$ A01! 3.#!?  )$5*- 01.C#. )1 B5*-  0,95 0 

10. H -#$ 01.C#. .3<$  !;#7C  '!.1#7C  (=E!0 0,74 0,26 

11. H -#$ 01.C#. .3<$ '!.1##7C  (=E!0 0,96 -0,07 

12. M75!*$ )1.1&$ 0,86 0,16 

13. H -#$ 41;)1 B5*#!?  '!5*-  0,91 -0,13 

14. O-.-#$  4!.<7  1 0,89 -0,18 

15. O-.-#$  4!.<7  2 0,95 -0,05 

16. P1;@ $(#-)#$3 R-.-#$   0,97 0 

17. O-.-#$  &!  ($<#-4  5*1#'$4 !.E-*  0,98 -0,01 

18. O-.-#$  0 !E $5*- 5 =C!07C E$.$E$#!0  0,94 0,14 

19. O-.-#$  4!(@!0!? )$5*-  0,97 0,05 

20. O-.-#$  #!5!07C '!5*1?  0,85 -0,21 

21. H-$41*.  @ $(#-:7  0,93 -0,05 

22. H -#$ &1.1<#1@! #!5!0!@! !*01.5*-3   0,95 -0,04 

23. O-.-#$  &1.1<#1@! #!5!0!@! !*01.5*-3   0,89 -0,24 

cS 625,1 325,9 
df 138 110 
p <0,001 <0,001 
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O/( . 6. T!!*#!R1#-1  41;<=  <! 34-  <-5&1.5--  &.-(#$'!0 , 503($##74- 5 .$(#7 -
4-  9!.4$4-  -(41#)-0!5*-  @!.#7C E$.$#!0 (#$(0$#-3 &.-(#$'!0 : 54. *$E . 5).

L7  &.!01<1# <-5&1.5-!##7?  $#$ -(  &! <0=4 9$'*!.$4  – @1!@.$9--
)15'!4= -  0-<!0!4=  (.-5 . 6). V5&! A(!0$ 53  -1.$.C-)15'-?  <-($?#, &.-  +*!4
0-<!0!?  9$'*!.  E7  !*#151# '  075R14= &!.3<'= . P1;<=  <! 34-  <-5&1.5--
&! '$;<!4=  9$'*!.=  #$E B<$1*53 !*.-:$*1 A#$3  '!..1 3:-3  (RS= – 0,6), )*!
&!(0! 31*  @!0!.-*A !  5 $E!? &.1145*01##!5*- 41;0-<!0!?  -(41#)-0!5*-
!*#!5-*1 A#!  0#=*.-0-<!0!?  -  !*.$;$1*  .$(#!#$&.$0 1##!1  0 -3#-1  9$' -
*!.!0 , !&.1<1 3BK-C  41;0-<!0=B  -  0#=*.-0-<!0=B  -(41#)-0!5*A .

 !#$%&')*'
W$.$'*1.  5!!*#!R1#-3  41;<= 9!.4$4-  -(41#)-0!5*-  '!501##!  !&-

.1<1 31*53 *14, '$'  *1 - - -#71 9$'*!.7  0 -3B*  #$ .!5* .$( -)#7C !* -
<1 !0  )1.1&$ #$ .$(#7C !*.1('$C  !#*!@1#1($. F.1145*01##!5*A 41;<=
9!.4$4-  -(41#)-0!5*-  !(#$)$1*, )*!  5=K15*01##$3 )$5*A '$'!?   -E!  -(
9!.4  -(41#)-0!5*-  30 31*53 5 1<5*0-14 (&.!<! ;1#-14 ) <.=@!? (F$0-
 -#!0 , Y$#!0$, 2008). M 5 =)$1 ;1 , '!@<$ *$'!?  &.1145*01##!5*- #1 #$-
E B<$1*53, !)10-<#! , )*!  9!.4-.!0$#-1  4!.9! !@-)15'-C  .$( -)-? 503-
($#!  5 '$'-4- - -E!  <.=@-4- 9$'*!.$4- .

F!5'! A'=  .1)A -<1* !  .$(41.#7C  &.-(#$'$C , &!<01.;1##7C  .!5*= , !5-
#!0!?  5.='*=.-.!0$#-3  4!.9! !@-)15'!@!  .$(#!!E.$(-3  30 31*53 0!(.$5* -
#$3 -(41#)-0!5*A . F.!01<1##7?  $#$ -(  0!(.$5*#!?  -(41#)-0!5*-  #$ !5#!01
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  ""$%&(*,-  /  1"13567//  8/,"*9:; : =>"5"?/@&(>/A / B"CE"5"?/@&(>/A -9-5/F

G-$5/7-  6. 8!+99-:-1#*7  '!..1 3:--  &.-(#$'!0  )1.1&$ O.o.cycloceros
5 1 @ $0#!? '!4&!#1#*!?  0!(.$5*#!?  -(41#)-0!5*- .

'!..1 3:-?  &!(0! 31*  07<1 3*A '!4& 1'57  0($-4!503($##7C &.-(#$'!0 . I)1 -
0-<#! , )*!  *$'-1  '!4& 1'57  9!.4-.=B*53  '$'  5 1<5*0-1 5C!<#!@! &!01<1-
#-3 &.-(#$'!0  0 !#*!@1#1(1. T*.='*=.$  0!(.$5*#!?  -(41#)-0!5*-  5101.#!@!
! 1#3  5C!<#$ = 5$4:!0  -  5$4!' , $ *$'  ;1  0 .$(#7C &!&= 3:-3C, )*!  !E[35#31*-
53 *15#!? -#*1@.$:-1? 4!.9! !@-)15'-C  5*.='*=.  0 &.!:1551 .!5*$ .

F.-(#$'-  
1 @ $0#$3 

'!4&!#1#*$  

1 IEK$3  < -#$  0,94 

2 8!#<- ! -E$($ A#$3 < -#$  0,92 

3 L$(- 3.#$3  < -#$  0,93 

4 H -#$   -:10!?  )$5*- 0,91 

5 H -#$  4!.<7  0,90 

6 H -#$  4!(@!0!? )$5*-  0,80 

7 H -#$  #!5!07C '!5*1?  0,70 

8 H -#$   !E#! -#!5!0!@! &.!9- 3  0,82 

9 H -#$  &.1<$ A01! 3.#!?  )$5*- 01.C#. )1 B5*-   0,77 

10 H -#$  01.C#. .3<$  !;#7C  '!.1#7C  (=E!0 -0,48 

11 H -#$  01.C#. .3<$ '!.1##7C  (=E!0 0,46 

12 M75!*$ )1.1&$ 0,81 

13 H -#$  41;)1 B5*#!?  '!5*- 0,20 

14 O-.-#$  4!.<7  1 0,74 

15 O-.-#$  4!.<7  2 0,78 

16 P1;@ $(#-)#$3  R-.-#$   0,78 

17 O-.-#$  &!  ($<#-4  5*1#'$4 !.E-*  0,86 

18 O-.-#$  0 !E $5*- 5 =C!07C E$.$E$#!0  0,89 

19 O-.-#$  4!(@!0!? )$5*-  0,77 

20 O-.-#$  #!5!07C '!5*1?  0,69 

21 H-$41*.  @ $(#-:7  0,30 

22 H -#$  &1.1<#1@! #!5!0!@! !*01.5*-3   0,47 

23 O-.-#$  &1.1<#1@! #!5!0!@! !*01.5*-3   0,67 

T!E5*01##!1 )-5 ! , % 55,90 
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P.A*N<\ A)?V?CS V,??OA)(?CC*A)0 V*R*(*K 0IO?CF0(*A)0 (  *)C* -
T?C00 (*I,<A)C*K A(0J?)?RSA)(D?) *  AR<U*K AV?]0W0N? O?G<C0IO*( W*,-
O0,*(<C0\  V*R*(.G ,<IR0F0K A?(?,C*_* *R?C\. P*I,<A)C<\ 0 O?^V*VDR\-
]0*CC<\ 0IO?CF0(*A)S 0O?c) ,<IC*C<V,<(R?CC.K G<,<N)?,. L?^V*VD-
R\]0*CC<\ 0IO?CF0(*A)S 0O??) )?CJ?C]0c V,*\(R\)SA\  U*RST? C< V,0-
IC<N<G, N*)*,.?  ,<CST? W*,O0,Dc)A\  (  *C)*_?C?I?, 0, AR?J*(<)?RSC*,
O?CST? V*J(?,^?CC.  (*I,<A)C*K 0IO?CF0(*A)0. 1)*  A(0J?)?RSA)(D?) (
V*RSID )*_* , F)*  O?^V*VDR\]0*CC<\ 0IO?CF0(*A)S A?(?,C*_* *R?C\ *V,?-
J?R\?)A\ 0C.O0 W<N)*,<O0, F?O (*I,<A)C<\ .

6<IC*C<V,<(R?CC*A)S _?*_,<W0F?AN*K (V*J(0J*(*K ) 0 (0J*(*K  N,<-
C0*O?),0F?AN*K 0IO?CF0(*A)0 _*,C.G U<,<C*( A*_R<AD?)A\ A )<NA*C*O0-
F?AN0O V,<(0R*O, V* N*)*,*OD JR\ ,<IJ?R?C0\ )<NA*C*( ,<IC*_* D,*(C\
0AV*RSIDc)A\ ,<IC.?  O*,W*R*_0F?AN0? V,0IC<N0 (L<K, , 1971). :<N<\
A),DN)D,< N,<C0*O?),0F?AN*K 0IO?CF0(*A)0, V* (0J0O*OD, O*^?)  0O?)S
V*J A*U*K (V*RC? *V,?J?R?CCDc O*R?NDR\,C*-_?C?)0F?AND *AC*(D, V*-
AN*RSND 0I(?A)C*, F)*  )<NA*C. ,<IC*_* D,*(C\  ,<IR0F<c)A\ V* ,<IC*OD
C<U*,D CDNR?*)0JC.G I<O?C (g?R*O0C< 0 J, ., 1998; Kocher et al., 1989).

J4$&(2$e(2 :
CK3*?')  I .C., W$#') I .E., 9*#$$)  ̂ . ., 2000. ",<C0*O?),0F?AN<\ 0IO?CF0(*A)S J0N*-

_* A?(?,C*_* *R?C\ (Rangifer tarandus)  (  A(\I0  A *A*U?CC*A)\O0 ,*A)< // f**R . ̂ D,C.
: . 79. p  7. $ . 844–850.

W$#/$) i .j ., c3M; p .E., 1989. "*C(?,_?C)C.K  G<,<N)?, W*,O**U,<I*(<C0\  0 N*C]?V-
]0\  J?A)<U0R0I0,Dc>?_* *)U*,<  // P<(0R*(AN*? C<AR?J0? (  A*(,?O?CC*K U0*R*-
_00. L .: 8<DN<. $. 155–169.

^*!-#V$)  C.m., 9*#$$)  ̂ . ., m*#*6;-',')  o .j . -  &3., 2003. 6?<R0I<]0\ O*,W*R*_0F?A-
N*_* ,<IC**U,<I0\  (  V,0,*JC.G  V*VDR\]0\G OR?N*V0)<c>0G/ 8*(*A0U0,AN: /IJ -
(*  $4  6&8 . 232 A.

m*#*6;-',')  o .j ., kS-?')  ^ .[ ., a-6M#-6 [ .[ .-  &3., 1995. 4C)*_?C?)0F?AN0? O?G<-
C0IO.  O*,W*R*_0F?AN*K <J<V)<]00 *A),*O*,J*K  R\_DTN0 (Anura, Ranidae) N W0-
I0N*-_?*_,<W0F?AN0O _,<J0?C)<O A,?J.  // P?A)C. I**R*_00. p  1. $ . 55–61.

m3*,;  ̂ ., 1991. 1(*Rc]0*CC.K  V,*]?AA (",0)0F?AN0K *UI*,  ̀ (*Rc]0*CC*K  )?*,00 ).
L .: L0, . 486 A.

m3'&,->6-G i .p ., 2001. 1V0_?C?)0F?AN<\ )?*,0\  `(*Rc]00  N<N (*IO*^C<\  *AC*(< C*-
(*_*  `(*Rc]0*CC*_*  A0C)?I< // 3D,C . *U>. U0*R. : . 62. p  2. $ . 99–109.
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S. A. Abramov

Interrelations between different forms
of morphological variability (on the example of hoofed animals)

Interrelations between different forms of morphological variability were
studied on the example of some species of hoofed animals. Principal
components, canonical discriminant function, cluster analysis and ANOVA were
used to analyze 23 craniometrical measurements. The continuity between
variability forms means that the essential part of one form of variability is a
consequence of another form. The strong bond between age and sexual
variability and absence of such bond between age and other forms of
intrapopulation variability was shown. Geographical and interspecific variability
(as shown for mountain sheep) are connected with different groups of
craniometrical measurements.


