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 !"#$%&$ '!(%):  !"#$%&%'! ('"! !%#!, 
"')*$+&%,! '+'-!%%'+&# (' *'+&.'", /'-
*' +.#! # +!01+.#! (' *'+&.#.

2'3#$01%$4 +*! $ 5!0'"!.$ – +"'!-

'-*$)%,6 ('.$)$&!01 +'3#$0#)$3## 

# (*#%4&#4 #7 .801&8*,, 8*'"%4 +'-

3#$01 %'-9.'%'7#5!+.'/' *$)"#&#4, 

7!*, 85$+&#4 " :#)%# '-;!+&"$. 2*! $ 

*$++7$&*#"$!&+4 .$. 8+0'"#!, .'&'*'! 

<'*7#*8!& 0#5%'+&1, " %!6 +.0$ ,-

"$!&+4 <'% +'3#$01%'/' '&.0'%!%#4, 

#/*$=;#6, .$. (*$"#0', $.&#"%8= *'01. 

>!**#&'*#$01%,! 8+0'"#4 (*':#"$%#4 

#7!=& "$:%'! )%$5!%#! " <'*7#*'"$-

%## 0#5%'+&#. ?+'-!%%'+&# +'3#$01%'-

/', 9.'%'7#5!+.'/', 9.'0'/#5!+.'/' # 

 *8/#@ <$.&'*'" /'*' +.'6 # +!01+.'6 

&!**#&'*## &$. #0# #%$5! "0#4=& %$ 

(*#%4&#! #0# %!(*#%4&#! (' *'+&.'7 

'&.0'%4=;!/'+4 ('"! !%#4 " '-;!+&"! 

" 3!0'7 #  04 +!-4 0#5%' [1, +. 46; 3, 

+. 4; 4, +. 73; 9, +. 58].

A#%$7#)7 (+#@#5!+.'6  !4&!01-

%'+&# (' *'+&.$ " ' #%$.'"'6 7!*! 

 !0$!& !/' (' $&0#",7 .$. . +'3#-

$01%' (')#&#"%,7, &$. # . +'3#$01%' 

%!/$&#"%,7 "0#4%#47. B' *'+&.'",6 

"')*$+& – 9&' (!*#'  +'3#$01%'/' #7-

(*#%&#%/$, ('",C!%%'6 58"+&"#&!01-

%'+&# .' "+!78, 5&'  !0$!& 5!0'"!.$ 

")*'+0,7, ('9&'78 "'+(*#4&#! '.*8-

:$=;!/' 7#*$, "')%#.$=;!! 8  !&!6 

# (' *'+&.'", )$5$+&8= (*'4"04!&+4 

" +&*!++$@, $7'*$01%'7 ('"! !%##, 

58"+&"! %!%8:%'+&#, ('"! !%5!+.#@ 

'&.0'%!%#4@ [7, +. 326].

D!01 *$-'&, – #)85!%#! *$+(*'-

+&*$%!%%'+&# *$)%,@ "# '" '&.0'-

%4=;!/'+4 ('"! !%#4 8 (' *'+&.'", 

(*':#"$=;#@ " /'*' +.'6 # +!01+.'6 

+*! !. E,0' '-+0! '"$%' 433 70$ -

C#@ (+*! %#6 "')*$+& 10,54 ± 0,04 /' $) 

# 225 +&$*C#@ (' *'+&.'" (+*! %#6 

"')*$+& 14,24 ± 0,07 /' $), (*':#"$=-

;#@ " F*@$%/!01+.!, $ &$.:! 195 70$ -

C#@ (+*! %#6 "')*$+& 10,48 ± 0,06 /' $) 

# 453 +&$*C#@ (' *'+&.$ (+*! %#6 

"')*$+& 14,23 ± 0,05 /' $) – " +!01+.'6 

7!+&%'+&# F*@$%/!01+.'6 '-0$+&#. 

G+('01)'"$%$ *$)*$-'&$%%$4 %$7# 
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7' #<#3#*'"$%%$4 7!&' #.$ – >!+& 

+.0'%%'+&# .  !"#$%&%'78 ('"! !%#= 

(2AB), (*! %$)%$5!%%$4  04 *$-'&, 

+ (' *'+&.$7# '& 10  ' 16 0!&, ('-

)"'04=;$4  #<<!*!%3#*'"$&1 !/' (' 

'+%'"%,7 "# $7 (*'4"0!%#4: +'3#-

$01%' :!0$!7'!,  !0#%."!%&%'! ( '-

(*'&#"'(*$"%'!), $  #.&#"%'! ()$"#-

+#7'!), $/*!++#"%'!, $8&'$/*!++#"%'! 

(+8#3# $01%'!) ('"! !%#! [5, +. 12]. 

?-*$-'&.$ ('085!%%,@ *!)801&$&'" 

'+8;!+&"040$+1 7!&' $7# 7$&!7$&#-

5!+.'6 +&$&#+&#.# # ".0=5$0$ .'**!-

043#'%%,6, .0$+&!*%,6 # <$.&'*%,6 

"# , $%$0#)$.

2'('+&$"0!%#! *!)801&$&'" " )$"#+#-

7'+&# '& 7!+&$ (*':#"$%#4 (')"'0#0' 

",4"#&1 &!% !%3## . -'0!! ",+'.#7 

)%$5!%#47 (' "+!7 "# $7 #)85$!7,@ 

('"! !%5!+.#@  !"#$3#6  04 /'*' +.#@ 

70$ C#@ (' *'+&.'" (&$-0. 1) (' +*$"-

%!%#= + +!01+.#7#. H&' 7'/0' -,&1 '--

8+0'"0!%' (+#@'0'/#5!+.#7 "')*$+&'7 

 !&!6, @$*$.&!*'7 +*! , (*':#"$%#4, 

#7!=;#7#+4 "')7':%'+&47# # (*! I-

4"04!7,7# +'3#87'7 )$(*'+$7# . 

('"! !%#= 0#-' #7!=;#7#+4  '(8;!-

%#47#, +(!3#<#.'6 +'3#$0#)$3##, (*# 

.'&'*'6 *!-!%'. +0! 8!& &*!-'"$%#47, 

(*! I4"04!7,7 ")*'+0,7# – +!71!6, 

'-;!+&"'7, '3!%#"$4 '.*8:$=;#6 7#* 

# "+!, 5&' " %!7 (*'#+@' #&, 0#C1 " 

 "8@ .$&!/'*#4@ – «@'*'C'» # «(0'@'», 

$  !+&*8.&#"%,! # +'3#$01%' '($+%,! 

<'*7, '&.0'%4=;!/'+4 ('"! !%#4 

(*#)%$%, '-;!+&"!%%'6 7'*$01= .$. 

(0'@#! [2, +. 26].

 !"#$%! 1

 !"#$#%&'( )"'!**!)%( +'#,-(. /!,0!)%"!1 

" !%"'!*234&+5)2 /!1&,&*(3 1 6!0!,)"!7 

( )&'8)"!7 +&)%*!)%( (M ± m) (1 9#''#.)

B'.$)$&!01
J'*' +.#! 

(' *'+&.#

2!01+.#! 

(' *'+&.#

2'3#$01%' :!0$!-

7'! ('"! !%#!
16,07 ± 0,17 14,64 ± 0,26***

A!0#%."!%&%'! 

('"! !%#!
8,17 ± 0,32 7,19 ± 0,29**

&'()*!)$+ ,!"#. 1

B'.$)$&!01
J'*' +.#! 

(' *'+&.#

2!01+.#! 

(' *'+&.#

F  #.&#"%'! ('-

"! !%#!
6,04 ± 0,17 5,70 ± 0,26

F/*!++#"%'! ('-

"! !%#!
7,14 ± 0,24 5,99 ± 0,35**

F8&'$/*!++#"%'! 

('"! !%#!
10,45 ± 0,28 9,95 ± 0,36

 0(+&:#*(&: ) !+1 # " &$-0. 2  '+&'"!*%'+&1 7!:-

/*8(('",@ *$)0#5#6 (*# * – - < 0,05, ** – - < 0,01, 

*** – - < 0,001.

A'+&$&'5%' -'01C'! 5#+0' %!+'-

"!*C!%%'0!&%#@ %!)$"#+#7' '& "')-

*$+&$ 7'/0# -,&1 '&%!+!%, . /*8((! 

*#+.$ .$. ('&!%3#$01%' (' "!*:!%-

%,!  <'*7#*'"$%#=  &!@  #0#  #%,@ 

('"! !%5!+.#@  !"#$3#6, %' (' "+!7 

"# $7 #)85$!7,@  !"#$3#6 ", !-

040#+1 /*8((, (' *'+&.'" -!) 85!&$ 

7!+&$ (*':#"$%#4 + 8:! +<'*7#*'-

"$%%,7# 7' !047# (' '-%'/' ('-

"! !%#4 (*#+. 1). >$., 9,8% /'*' +.#@ 

# 3,6% +!01+.#@ 70$ C#@ (' *'+&.'" 

'-%$*8:#"$0# 5!&.8= ",*$:!%%'+&1 

<'*7 ('"! !%#4, '*#!%&#*'"$%%,@ 

%$ &*!-'"$%#4 *!<!*!%&%'6 /*8((,. 

A$0!! (' +&!(!%# +%#:!%#4 *$+(*'-

+&*$%!%%'+&# 8 %!+'"!*C!%%'0!&%#@ 

 $%%'6 /*8((, +0! '"$0' $8&'$/*!+-

+#"%'!, $/*!++#"%'! #  !0#%."!%&%'! 

('"! !%#! (*# '&+8&+&"## $  #.&#"-

%'/'. B' '-%$4 .$*&#%$ + &!% !%3#!6 

. 8+#0!%#= +'@*$%40$+1 # " +&$*C!7 

(' *'+&.'"'7 "')*$+&!.

A04 /'*' +.#@ +&$*C#@ (' *'+&.'" 

-,0$ @$*$.&!*%$ &!% !%3#4 . %!+.'01-

.' ('",C!%%,7, (' +*$"%!%#= + +!01-

+.#7#, ('.$)$&!047  !0#%."!%&%'/' # 

$/*!++#"%'/' ('"! !%#4 # ('%#:!%-

%,7 – $  #.&#"%'/', (*# $%$0'/#5%,@ 

)%$5!%#4@ +#&8$&#"%'6 +.0'%%'+&# . 

+'3#$01%' )$"#+#7'78 # $8&'$/*!++#"-

%'78 ('"! !%#= (&$-0. 2). B' '-%,! 

'+'-!%%'+&# (' &"!*: $=&+4  $%%,-

7# 0#&!*$&8*, ' -'01C!6 *$+(*'+&*$-

%!%%'+&# (*!+&8(%'+&# %!+'"!*C!%%'-

0!&%#@ #7!%%' " 7!/$('0#+$@, (*#5!7 



1772%)3#44)%5/ 0#+/6454)7) 8)+#0#4/9 $ 8)01)%5:)+ 7)1)0%:); / %#*,%:); %1#0<

(*!"$0#*8=& .'*,+&%,! (*!+&8(0!-

%#4 (.*$:#, /*$-!:#, @#;!%#4, 8/'%, 

&*$%+('*&$) # (*!+&8(0!%#4 (*'&#" 

0#5%'+&# (@80#/$%+&"' + (*#7!%!%#!7 

<#)#5!+.'/' %$+#0#4, (*#5#%!%#! "*!-

 $ ) '*'"1= *$)%'6 +&!(!%# &4:!+&# 

#0# 8/*')$ &$.'"'/', %$($ !%#4) [6].

 !"#$%! 2

 !"#$#%&'( )"'!**!)%( )%#0-(. /!,0!)%"!1 

" !%"'!*234&+5)2 /!1&,&*(3 (M ± m) (1 9#''#.)

B'.$)$&!01
J'*' +.#! 

(' *'+&.#

2!01+.#! 

(' *'+&.#

2'3#$01%' :!0$!-

7'! ('"! !%#!
17,44 ± 0,26 17,18 ± 0,17

A!0#%."!%&%'! 

('"! !%#!
10,40 ± 0,32 9,21 ± 0,21***

F  #.&#"%'! ('-

"! !%#!
8,88 ± 0,28 9,14 ± 0,20

F/*!++#"%'! ('-

"! !%#!
10,29 ± 0,41 9,15 ± 0,24**

F8&'$/*!++#"%'! 

('"! !%#!
11,08 ± 0,36 11,69 ± 0,24

K /*8((! +&$*C#@ (' *'+&.'" +' 

+<'*7#*'"$%%,7# "# $7# '&.0'%4=-

;!/'+4 ('"! !%#4, .$. # 8 70$ C#@ 

(' *'+&.'", %!)$"#+#7' '& 7!+&$ (*'-

:#"$%#4 (*!"$0#*'"$0' +'3#$01%' 

' '-*4!7'! ('"! !%#!, &$. .$.  04 

9&'/' "')*$+&$ @$*$.&!*%$ '*#!%&$-

3#4 %$ 7%!%#! *!<!*!%&%'6 /*8((, 

#0# )%$5#7'/' ")*'+0'/'. A$0!! (' 

+&!(!%# 8-,"$%#4 " /'*' +.'6 +*! ! 

*$+('0$/$0#+1 $/*!++#"%'!, $8&'$/*!+-

+#"%'!, (*'&#"'(*$"%'! # %$ ('+0! -

%!7 7!+&! – )$"#+#7'! ('"! !%#!; 

" +!01+.'6 +*! ! – $8&'$/*!++#"%'!, 

$/*!++#"%'!, $  #.&#"%'! # (*'&#"'-

(*$"%'!. K,4"0!%%$4 +.0'%%'+&1 '&*$-

:$!& &!% !%3## -'01C'6 +'3#$01%'6 

/*8((,, .$.'"'6 4"04!&+4 (' *'+&.'"'-

7'0' !:%$4 +*! $ (*#+. 2). 

B*#"0!.$!& "%#7$%#! &'& <$.&, 5&' 

8 70$ C#@ # +&$*C#@ (' *'+&.'" '--

%$*8:#"$!&+4 8+&'65#"$4 &!% !%3#4 . 

-'01C!6 *$+(*'+&*$%!%%'+&#  !0#%.-

"!%&%,@ # $/*!++#"%,@ <'*7 ('"! !-

%#4 " /'*' +.'6 +*! !. B*':#"$%#! 

" 7!/$('0#+! 4"04!&+4  04 (+#@#.# 

*!-!%.$ +&*!++'/!%%,7 <$.&'*'7, 

('",C$=;#7 !/' %!"*'&#)$3#=, (*# 
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;(). 1. L$+(*'+&*$%!%%'+&1 '&.0'%4=;!/'+4 ('"! !%#4 8 70$ C#@ (' *'+&.'" 

" )$"#+#7'+&# '& 7!+&$ (*':#"$%#4, %
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9&'7 (*'4"0!%#! $/*!++## "!*-$01%'6 

#0# <#)#5!+.'6, %$(*$"0!%%'6 #0# 

.'+"!%%'6, +&$%'"#&+4 %!('+*! +&"!%-

%,7 '&"!&'7 %$ %!/$&#"%'! "') !6-

+&"#! +*! ,  04 %!$ $(&#*'"$%%'6 

0#5%'+&#. A!0#%."!%&%'! ('"! !%#! 

(' +"'!78 +' !*:$%#= &$.:! 4"04!&+4 

*$)%'"# %'+&1= $/*!++##, %$(*$"0!%-

%'6 %$ '.*8:$=;#@, " "# ! +'"!*C!-

%#4 %!/$&#"%,@  !6+&"#6 .'*,+&%'/' 

@$*$.&!*$, (*#7!%!%#4 <#)#5!+.'/' 

%$+#0#4 # "*! $ ) '*'"1= 0#-' %$*8-

C!%#6 '-;!+&"!%%'/' ('*4 .$.

>$.#7 '-*$)'7, "%! )$"#+#7'+&# '& 

7!+&$ (*':#"$%#4 +8;!+&"8!& 8+&'6-

5#"$4 &!% !%3#4 .  '+&'"!*%'78 ('-

",C!%#= + "')*$+&'7 ('.$)$&!0!6 

(' "+!7 #)85$!7,7 "# $7  !"#$3#6. 

K,4"0!%%$4 *$+(*'+&*$%!%%'+&1 *$)-

0#5%,@ "# '" '&.0'%4=;!/'+4 ('"!-

 !%#4 '-%$*8:#0$ '-;#! &!% !%3##, 

%!)$"#+#7' '& 7!+&$ (*':#"$%#4:  04 

70$ C#@ # +&$*C#@ (' *'+&.'" @$*$.-

&!*%$ %$(*$"0!%%'+&1 %$ +'3#$01%' 

:!0$!7'! ('"! !%#!, .$. "')*$+&%$4 

'+'-!%%'+&1, +"# !&!01+&"8=;$4 ' 

+&*!70!%## (*#%$ 0!:$&1 . *!<!-

*!%&%'6 /*8((! [8, +. 327]. >*!"':%,7 

<$.&'7 4"#0#+1 )%$5!%#4 ('.$)$&!0!6 

+.0'%%'+&# . $8&'$/*!++#"%'78 ('"!-

 !%#=, .'&'*'! (*'4"04!&+4 )$5$+&8= 

" 7,+04@ ' %!+(*$"! 0#"'+&# '.*8:$-

=;#@ 0= !6 # +&*!70!%## (*!.*$&#&1 

"') !6+&"#! -!+('.'4;!6 +#&8$3## #)-

-!/$%#!7. B*! *$+('0':!%%'+&1 (' -

*'+&.'" . (*'&#"'(*$"%'78 # $/*!++#"-

%'78 ('"! !%#= %$@' #&+4 (*#7!*%' 

%$ ' %'7 8*'"%! " .$: '6 "')*$+&%'6 

/*8((! # )$5$+&8= +'(*'"': $!&  *8/ 

 *8/$, .'/ $ "!*-$01%$4 # <#)#5!+.$4 

$/*!++#4, %$(*$"0!%%$4 %$ '.*8:$=-

;#@, 7':!& &*$%+<'*7#*'"$&1+4 " @8-

0#/$%+.#!  !6+&"#4, (*$"'%$*8C!%#4 

" '&%'C!%##  *8/#@ 0#3 #0# 58:'/' 

#78;!+&"$. M!%!! "+!/' -,0$ '&7!-

5!%$ ",*$:!%%$4 &4/$ . )$"#+#7'78 

('"! !%#=, 5&' 7'/0' '&*$:$&1 .$. 

+<'*7#*'"$%%'! '-;!+&"!%%'! 7%!-

%#! # '-;8= '-+&$%'".8 " *!/#'%!, &$. 

# +&!(!%1 (*'<#0$.&#5!+.'6 *$-'&, 

4,1

55,1
69,3

55,5
47,1

76,4

43,5

30,2

37,3 49,3

19,5

1,4
7,2 3,6
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 !". 2.  !"#$%"&$!'(''%"&) %&*+%',-.(/%", #%0(1('2, 3 "&!$425 #%1$%"&*%0 

0 6!02"27%"&2 %& 7("&! #$%820!'2,, %



179 !"#$%%"!&' ($)'*%&%"+" ,")$($%'- . ,"(/"!&0") +"/"(!0"1 ' !$23!0"1 !/$(4

#(1!/%/%0 2 1$3/25 "#(92!+2"&%0. 

:;'!$3820!, !'!+%/2<'3- '!#$!0+('-

'%"&), #%*!6!&(+2 $!"#$%"&$!'(''%"&2 

1(02!92= 3 "&!$425 #%1$%"&*%0 ;>+2 

'("*%+)*% '28(, <&% ,0+,(&", #$%,0-

+('2(7 #$%9(""! ?%$72$%0!'2, +2<-

'%"&2, 7%$!+)'%-'$!0"&0(''%/% "%6$(-

0!'2,, 0>$!;%&*2 "2"&(7> 9(''%"&'%-

%$2('&!92%''%/% (12'"&0!. @("7%&$, 

'! %;.2( 1+, #%1$%"&*%0%= #%#3+,922 

%"%;(''%"&2 $!"#$%"&$!'('2, $!6+2<-

'>5 021%0 %&*+%',-.(/%", #%0(1('2,, 

%;'!$38('> 1%"&%0($'>( $!6+2<2, 0 

6!02"27%"&2 %& 7("&! #$%820!'2, 0 

/%$%1"*%= 2+2 "(+)"*%= "$(1( 2 0%6-

$!"&! '("%0($4(''%+(&'25.

 !"#$%"&$%

 !"#$!, %.&. 1. A%$72$%0!'2( '$!0"&0(''%= %&0(&-

"&0(''%"&2 3 "(+)"*25 #%1$%"&*%0 " 1(02!'&'>7 

#%0(1('2(7: 12". ... *!'1. #(1. '!3* / B.C. D!"%0!. 

E., 1998.
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