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$.&+8"(*+9 *!+5+(.6 6 76.$2:++ $"(4;9 <+'.:"4.5.6. 

"$2-'.3' 4$).#: -!.&4.5+!.6%4+", 7*.4./+8"(*+, *!+5+(, $"(4;" <+'.:"4.5;. 

 
 !" #$%!%&%' ( !)*%'%+%' ',-.% (/)01 $%!(2)*0')..3) $4(0)4(( * 

5%/%617 $%0%438, *%5%*0,'!"" (/)76()*" 2(*!%'3) 5%$,9,0)!(, 
/%-.% :3!% :3 9,4,.)) *$,9,01 % .,*0;5,76)/ #$%!%&(2)*$%/ $4(9(-
*), % 54(:!(-,76)<*" $,0,*04%=) 0%&% (!( (.%&% !)*,. >,!(2() 0,$(8 
$4(0)4()' 5%9'%!(0 %*;6)*0'!"01 ;*0%<2('%) ;54,'!).() !)*.3/( 
#$%*(*0)/,/(. 

1. *4565789:;4<= 5>:?4< 5@;48A 6:;?BA 6<?CD<EF5G 

 ?+.(/ (9 =,$0%4%',  %54)+)!"76(8 *%*0%".() %/*$(8 !)*%', "'-
!")0*" ,.04%5%&)..3< =,$0%4.  

@ %:!,*0( %0/)2). 4%*0 5!%6,+)< .,4;A)..%< 4,*0(0)!1.%*0( – %0 
3 +% 8 % 5!%6,+( 9,.(/,70 ;2,*0$( 0)8.%&)..%< 04,.*=%4/,B(( ( 
9,&4"9.).(" .)=017 ( +4;&(/ /(.)4,!1.3/ *34)/. C,*01 '34;:%$ ( 
&,4)< 9,:%!,2(',)0*", .% ' %*.%'.%/ ., #0(8 ;2,*0$,8 54%(*8%+(0 
'%**0,.%'!).() !)*,. 

D%!1A%< '4)+ !)*.3/  #$%*(*0)/,/ .,.%*(0 9,8!,/!).() !)*%' 
+4)')*.3/( %*0,0$,/( 54( 9,&%0%'$) +4)')*(.3 (4;:$, !)*%') (!( :3-
0%'3/  /;*%4%/.  !" 54)+%0'4,6).(" 9,8!,/!).(" .,+% *04%&% $%.-
04%!(4%',01 (*5%!.).() 54,'(! 9,&%0%'$( +4)')*(.3, '*) +4)')*.3) 
%*0,0$( (*5%!19%',01 +!" 54(&%0%'!).(" +4)')*.%*04;-)2.38 5!(0 
(!( %054,'!"01 ., 8(/(2)*$;7 5)4)4,:%0$;. 

D%!1A," :)+, +!" !)*%' – #0% 54)'3A).() 4,*2)0.%< !)*%*)$(,     
0. ). 5!,., 9,&%0%'$( +4)')*(.3 ' 54)+)!,8 &%+(2.%&% 54(4%*0,, 54( 
$%0%4%/ !)*; .) :;+)0 .,.)*). *;6)*0')..3< ;4%. ( %. */%-)0 '%*-
*0,.%'(01*". @ 4)9;!10,0) (.0).*('.%&% ')+).(" !)*%9,&%0%'%$ ., *)-
')4) ?/*$%< %:!,*0( '%9.($!( %:A(4.3) 4,<%.3 '0%4(2.38 .(9$%-
:%.(0)0.38 !)*%'. 

?04(B,0)!1.% '!("70 ., !)*.3) #$%*(*0)/3 '3:4%*3 ' ,0/%*=)4; 
0%$*(2.38 &,9%' ( 53!( 54%/3A!)..3/( 54)+54("0("/( ( 04,.*-
5%40%/. E0( 9,&4"9."76() ')6)*0', 5%5,+,70 (9 ,0/%*=)43 ' !)*, 
2,6) '*)&% * $(*!%0.3/( +%-+"/(. ?*.%'.3/( '(+,/( 9,&4"9."7-
6(8 ')6)*0', 5%*0;5('A(8 ' ,0/%*=)4;, ' ?/*$%< %:!,*0( "'!"70*" 



<.)=0)>?.)@'0?- A2)B)=?C-52?D 2.?>?5)@ B-50ED F?*)G-0)>)@ 75   

 

+(%$*(+ *)43, 0')4+3) ')6)*0',, !)0;2() 
%4&,.(2)*$() *%)+(.).(" (.,54(/)4, ' 
2007 &. 198 03*. 0).  

?$,93',)0 .)&,0('.%) '%9+)<*0'(), 
%:)+.")0 '(+%'%< *%*0,' !)*%' (*5%!19%-
',.() 8(/(2)*$(8 54)5,4,0%', 54(/)-
.")/38 54( :%41:) * .,*)$%/3/(-
'4)+(0)!"/(. 

F.,2(0)!1.3< ;6)4: !)*.%/; =%.+; 
.,.%*"0 5%-,43 (+% 400-8 *!;2,)' ' &%+). 
G+)!1.," 5!%6,+1 5%&(:A(8 !)*%' %0 5%-
-,4%' ., 0)44(0%4(( ?/*$%< %:!,*0( 9, 
2007 &. (+,..3) HIG «J%*!)*%9,6(0,», 
2008) %B).(',)0*" ' 54)+)!,8 0,01–0,500 
(5!%6,+1 5%&(:A(8 !)*%', &,, !)*%5%$43-
0," 5!%6,+1, &,). E0% 8;+A(< 5%$,9,0)!1 
5% K(:(4*$%/; H)+)4,!1.%/; %$4;&; ' 
2007 &%+;. 

L4( #0%/ *!)+;)0 %0/)0(01, 20% 54%-
(*8%+"0 5%-,43 ' 75 % *!;2,)' 5% '(.) 

.,*)!).(" ( ' 25 %   $,$ *!)+*0'() *)!1-
*$%8%9"<*0')..38 5,!%'. >,54(/)4,  * 9 
,54)!" 5% 22 /," 2008 &. ' ?/*$%< %:!,*-
0( 54%(9%A!% 582 5%-,4,. E0% :%!1A), 
2)/ 9, ')*1 2007 &. @ *'"9( * #0(/ ' 4)-
&(%.) :3! '')+M. %*%:3< 54%0('%5%-,4-

.3< 4)-(/   -(0)!"/ 27 4,<%.%' (9 32-8 
:3!% 9,54)6).% 5%*)6,01 !)*,. L% +,.-
.3/ 9, 2008 &., '*) 100 % !)*.38 5%-,-
4%' *!;2(!(*1 5% '(.) &4,-+,.. @ 64 % 
*!;2,)' '(.%'.($,/( "'!")0*" .,*)!).(), 

' 36 %   *)!18%954%(9'%+(0)!(. 
N .,(:%!)) 5%-,4%%5,*.3/ %0.%*"0*" 

*%*.%'3), $)+4%'3) ( !(*0')..(2.3) !)*,, 
%*%:)..% *;8() :%43 * 5%$4%'%/ (9 !(A,<-
.($%'. E0%/; *5%*%:*0';)0 *;8," .)4,9!%-
-('A,"*" 5%+*0(!$,, *;8%*01 .,5%2')..%-
&% 5%$4%',, :3*04%0, )&% '3*38,.(" 5%*!) 
+%-+", 4,94)-)..%*01 +4)'%*0%". 

@34;:$( ( '%9.($,76() '%$4;& .(8  
!)*%'%9.3) +%4%&(, 5%-,43 *5%*%:*0';70 
*%$4,6).(7 !)*%' * %$%..%< +(.,/($%< 
+4)')*.%&% "4;*, (/%9,(2.%*017),  (/)7-
6(8 $!72)'%) 9.,2).() +!" *%84,.).(" ' 
)*0)*0')..38 ;*!%'("8 :%!1A%&% $%!(2)-
*0', '(+%' 0,)-.%< =!%43 ( =,;.3. 

F.,2(0)!1.," 2,*01 0)44(0%4(( ?/-
*$%< %:!,*0( 5%+')4-)., 9,0%5!).(7 ( 
5%+0%5!).(7. ?.( *%54%'%-+,70*" 4,9-
'(0()/ %5%!9.)'38 54%B)**%', 5%')48.%-
*0.%&% 9,*%!).(", 5%0)4"/( .)*;6(8 
*'%<*0' &4;.0%'. 

?*%:)..% *04,+,70 >,93',)'*$(< 
(45,4 % 5!%6,+( 4,<%.,), ?$%.)A.($%'-
*$(< (37,4 %), >(-.)%/*$(< (25,7 %), O7-
$,!(.*$(< (24,6 %), J;**$%-L%!".*$(< 

(17,8 %), P7:(.*$(<, O,'4(2)*$(<, L,'-
!%&4,+*$(< ( >%'%',4A,'*$(< 4,<%.3, 
8,4,$0)4(9;76()*" 5!%*$%-9,5,+(..3/ 
4)!1)=%/ ( *!,:%< +4).(4%',..%*017 
0)44(0%4((. F,0%5!).(7 *%5;0*0';)0 '3-
*%$(< ;4%').1 &4;.0%'38 '%+.  

2. H5C:6I 6:;?5J K45;8;F:@B 

K%*0%".() !)*, /3 8,4,$0)4(9;)/ 

*$,!"4.%< =;.$B()< '4)/).( )(tx , 9,'(-

*"6)< %0 2)034)8 ;54,'!"76(8 '.)A.(8 
=,$0%4%', $%0%43) :;+;0 %5(*,.3 .(-). 

H;.$B(7 )(tx  :;+)/ .,93',01 )'6+'#*2.-

",-.//'",78 9."*. QM 9.,2).(" "'!"70*" 
(.0)&4,!1.3/ 5%$,9,0)!)/ '(+, 

!"
j

jj txftx )()( , 

&+) jf  – ')* 5%$,9,0)!" )(tx j , 0. ). )&% 

'$!,+ (+%!") ' (.0)&4,!1.3< 5%$,9,0)!1, , 

*,/( 5%$,9,0)!( )(tx j    #0% ;5%04):!")-

/3) 54( %B).$) !)*.38 #$%*(*0)/ 0,$() 
5%$,9,0)!(, $,$ :%.(0)0 !)*,, 5%$,9,0)!( 
2(*!)..%*0( '(+%', (.+)$* 4,9.%%:4,9(" 
'(+%', 2,*0%0, '*04)2,)/%*0(, $%#==(-
B().0 '*04)2,)/%*0(, %:(!() '(+%', 5%-
$430(), *0)5).1 +%/(.(4%',.(", :(%/,*-
*,, 54%+;$0('.%*01 +4)'%*0%", *,.(0,4-
.%) *%*0%".() !)*,, *;8%')4A(..%*01, 
'!,-.%*01 +4)')*(.3, '%94,*0 +,..%&% 
=(0%B).%9,  ( +4;&(). 

N,$ (9/)4"01 ')!(2(.; x?  ?., *%*0%(0 
(9 *;//3 4,9.%(/)..38 ')!(2(. (* ')*,/(), 

( !7:%< =(9($ ;-,*.)0*"   $,$ (9/)4"01? 
R9/)4")0*" $,-+%) *!,&,)/%) ' *'%(8 

)+(.(B,8, +!" .)&% ;$,93',)0*" (.0)4',! 
(%0 ( +%). F,0)/ #$*5)403 ;*0,.,'!(',70 
(.0)4',!3 +!" x (5!%8%, ;+%'!)0'%4(0)!1.%, 
8%4%A% ( 0. +.). O,$ 5%*0;5,70 ' 0)%4(( 
':./#$ +$"#* (' #$%.%/($), ' %:!,*0( :)9%-
5,*.%*0( $%/5170)4.38 *(*0)/). G .,* -)  
5%!;2,)0*" ':./#* )'6+'#*2.",-.//'",$. 

N%.$4)0.%) 9.,2).() +%:4%$,2)*0-
')..%*0( !)*.%< #$%*(*0)/3, .,8%+"6)<-
*" ' *%*0%".(( +*-/'-."$;, :;+)/ (.0)4-
54)0(4%',01 $,$ $%.$4)0.%) 4,*0(0)!1.%) 
*%%:6)*0'%. K/)., 4,'.%')*(", *%54%'%-
-+,76,"*" (9/).).()/ 9.,2).(" +%:4%-
$,2)*0')..%*0( !)*.%< #$%*(*0)/3, – #0% 
*/)., %+.(8 *%%:6)*0' +4;&(/( (+(.,/(-
$, 4,*0(0)!1.%&% 5%$4%', 5% K;$,2M';). 

K%*0%".() !)*, 9,'(*(0 %0 .)$%0%438 
;54,'!"76(8 '.)A.(8 =,$0%4%'. R8 (9-
/).).() '!)2M0 9, *%:%< (9/).).() *%-
*0%".(" !)*,. R*$%/%) ;4,'.).() !)*, 
+%!-.% '$!72,01 #0( =,$0%43.  
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S3 4,**/,04(',)/ *!)+;76() ;54,'-
!"76() '.)A.() =,$0%43: 

– '!,-.%*01 5%2'3 w (w<0   .)+%*0,-
0%$ '!,&(), 

– /%9,(2.%*01 !)*, m (54( m>0 54(-
*;0*0';)0), 

– /%.$;4).B(7 ('.;04('(+%'," ( 
/)-'(+%'," :%41:,) k (54( k<0 54(*;0*0-
';)0, "4$% '34,-).,), 

– ,.04%5%&)..%) '%9+)<*0'() a (a<0   
'34;:$( !)*,,   5%-,43, 4,9!('3 .)=0(). 

@,-.% .,<0( 0,$() 9.,2).(" #0(8 
=,$0%4%', $%0%43) &%'%4"0 % 54(:!(-
-,76)<*" *$,2$%%:4,9.%<, $,0,*04%=(-
2)*$%< */).) *%*0%".(" !)*,, 54('%+"6)< 
$ 6$<(+#*:$$, 0. ). $ .)*$%!1$(/ '%9-
/%-.3/ *%*0%".("/ !)*,, ( $ 0%/;, 20% 
!)* *!;2,<.3/ %:4,9%/ %$,-)0*" ' $,-
$%/-0% %+.%/ (9 #0(8 .%'38 4,'.%')*.38 
*%*0%".("8 ($ 4,9.3/ 5;0"/ *;$B)**((). 

@ *0,01"8 [1, 2] +!" %5(*,.(" #'%!7-
B(( 4-"4;*.%&% !)*, 54)+!%-).% *!)+;7-
6)) ;4,'.).(): 

),,,,,( wamkxV
xdt

dx

#

#
"  

&+) 

.),,,,( 2346 wxaxmxkxxwamkxV $$$$"%

H;.$B(" ),,,,( wamkxV  %5(*3',)0 

54( (9/).).(( 5,4,/)04%' wamk ,,,  

*,/3) 4,9!(2.3) 6$<(+#*:$$, .,93',)-
/3) ' /,0)/,0(2)*$%< 0)%4(( $,0,*04%= 
$,0,*04%=,/( 0(5,  «:,:%2$,» [3]. N%#=-
=(B().0 %  8,4,$0)4(9;)0 '9,(/.%) '!(-

".() +4;& ., +4;&, "4;*%' !)*,. 
@ [1, 2] :3!% 5%$,9,.%, 20% 54)+!%-

-)..," /%+)!1 .)5!%8% $,2)*0')..% %5(-
*3',)0 0,$() $4(9(*.3) *(0;,B((, $,$ 
(9/).).(" 5%*!) 5%-,4%', '34;:%$ !)*,, 
9,*;8 ( '3/%$,.(< !)*,. 

3. L8EMN4<>85??B: MN<G?:?8= C6= 

G?:D?8A MON<G6=PQ8A E<4F5N5G 

 !" $%.$4)0.%&% !)*, 5% (9')*0.3/ 
/)0%+($,/ /%-.% (9/)4(01 =,$0%43 x, k, 

a ( m, w. 
E$%!%&(2)*$(< $4(9(*, $,0,*04%=,,  

0. ). 4)9$%) *$,2$%%:4,9.%) (9/).).()  ' 
*%*0%".(( !)*,, :!(9$(, )*!( .,:!7+,)-
/3) !)*%'%+,/( 9.,2).(" '.)A.(8 =,$-
0%4%' k, m, a, w ( +%:4%$,2)*0')..%*0( x 
;+%'!)0'%4"70, $,$ *!)+;)0 (9 /,0)/,0(-
2)*$%< 0)%4(( $,0,*04%= [3], *(*0)/) 
;4,'.).(<: 

.026125

,0234

242

235

"$$$"

"$$$$"

amxkxxVd

waxmxkxxVd

x

x

%

%
 

 4;&(/( *!%',/(, *!)+;)0 %-(+,01, 
20% +,!1.)<A() /,!3) (9/).).(" 9.,2)-
.(< =,$0%4%' x, k, a, m, w 54(')+;0 $ 
#$%!%&(2)*$%< $,0,*04%=). 

L%+*0,'!"" 5)4(%+(2)*$( ' #0( ;4,'.)-
.(" .,:!7+,)/3) 9.,2).(" '.)A.(8 =,$-
0%4%', /3 /%-)/ 54%&.%9(4%',01, 54)+*$,-
93',01 !)*.3) #$%!%&(2)*$() $,0,*04%=3 (, 

20% :%!)) ',-.%,   (9:)&,01 (8, 54(.(/," 
*'%)'4)/)..3) ,.0($4(9(*.3) /)43. 

?*0,.%'(/*" %0+)!1.% ., '%54%*) %: 
(9/)4).(( =,$0%4, a ,.04%5%&)..%&% '%9-
+)<*0'(" ., !)*.%< =(0%B).%9. L%+ .(/ 
/%-.% 5%.(/,01 ",.1./7 */,+'1'&.//'&' 
-'=).%",-$; A ., =(9($%-&)%&4,=(2)*$(< 
4,<%., $%0%4," 4,'., 54%(9')+).(7 5!%0-
.%*0( .,*)!).(" ' 4,<%.) ('34,-)..%< ' 
:,!!,8) ., ')!(2(.; %04(B,0)!1.%&% '%9+)<-
*0'(" %04,*!)< 8%9"<*0', ., +,..;7 0)44(-
0%4(7 [4] (9, )+(.(B; '4)/).(). S%-.% 
0,$-) 5%.(/,01 ( (+'-./7 */,+'1'&.//'% 

/*&+(=#$ >?@ ., 4,<%.,  4,'.3< %0.%A)-
.(7 *0)5).( ,.04%5%&)..%&% '%9+)<*0'(" $ 
:(%$!(/,0(2)*$%/; 5%0).B(,!; 0)44(0%4((  
[4] (9, )+(.(B; '4)/).(). >)%:8%+(/3) +!" 
.,A(8 B)!)< #$%!%&%-&)%&4,=(2)*$%) 4,<-
%.(4%',.() ?/*$%< %:!,*0( (' 0%/ 2(*!) ( 
!)*.38 4,<%.%') ( +,..3) 5% ')!(2(.,/ ? ( 
>?@  *%+)4-,0*" '  *0,01) [4]. 

N%.)2.%, '3')+)..3) =%4/;!3   #0% 
5%$, 0)%4)0(2)*$() *%%0.%A).(", .) 54('"-
9,..3) $ 0)/ $%.$4)0.3/ 5%$,9,0)!"/, /%-
.(0%4(.& $%0%438 %*;6)*0'!"70 #$%!%&( 
(!( !)*%'%+3, .%, 0,$ (!( (.,2), #0% =%4/;-
!3, ., :,9) $%0%438 /%-.% *% '4)/).)/ 
*%9+,01 /)0%+($(, :!,&%+,4" $%0%43/ :;+;0 
54%&.%9(4%',01*", 54)+*$,93',01*"  '%9-
/%-.3)  !)*.3) $,0,*04%=3. 
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