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 !"#$%&$ '!(%):  !"#$%$&%&!'%(, )*$+-
&,- "!.)/(, 0 '#$1%&,- "$%!., &!1"2-
%34&,$ )#125&$&36, "!&3%!13&7.

*)+#,)- ./(0!$1) 

2 $$ (0(',(%),2$

81!9$'' :!1"31!42&36 3 !9$&3-

42&36  !"#$%$&%&!'%3 !+)*2;<3='6 

4 !+/2'%3 :3>3*$' !-  )/(%)1, !+/2-

.2$% '#$93:3*$' 3"3 !'!+$&&!'%6"3, 

'46>2&&,"3 ' &3> !-  1$.3%!$" !-

'%(; )*$+&!- #1!712"",, &$'"!%16 

&2 4,'! ); >&2*3"!'%( :3>3*$' !7! 

3 .)=!4&!7! 12>43%36 /3*&!'%3 !+)-

*2;<$7!'6. 8!' !/( ) &!1"2%34&,$ 

)#125&$&36, &$!+=!.3",$ ./6 12>43-

%36 !#1$.$/$&&,=  2*$'%4 3 '#$93:3-

*$' 3= '4!-'%4 3&.343.2, '!!%4$%'%4)-

;% #13&93#2" "!.)/(&!7! '%1) %)13-

1!42&36 12+!*3= )*$+&,= #1!712"", 

')<$'%4)$% 1$2/(&26 4!>"!5&!'%( 

:!1"31!42&36 3&.343.)2/(&,= %12$ -

%!13- :3>3*$' !7! 12>43%36 4 #1!9$'-

'$ #1!+/$"&!-#1!$ %&!7! !+)*$&36. 

304(/ !25$/)5+/& .( 5$1$

?!41$"$&&,$ #1$.'%24/$&36 !+ !1-

72&3>2933 !+12>!42%$/(&!7! #1!9$''2 

&2  !"#$%$&%&!'%&!- !'&!4$ 12''"!-

%1$&, 4 &2)*&,= %1).2= >21)+$5&,= 

0 !&!"3'%!4 #!'%3&.)'%132/(&!7! 

#$13!.2 12>43%36 !+<$'%42, 4  !%!1,= 

#!.  !"#$%$&%&!'%(; #!&3"2$%'6 '#!-

'!+&!'%( 3&.343.2 .!+342%('6 1$>)/(-

%2%!4 4 12+!%$, *%! #1$.#!/272$% !+/2-

.2&3$  !"#$%$&936"3, %.$. +2>!4,"3 

 2*$'%42"3 3&.343.2, 3"$;<3"3 

#13*3&&!$ !%&!@$&3$   0::$ %34&!-

") 3 &23/)*@$") 4,#!/&$&3; 12+!%, 

[9]. A'/3 ')<&!'%&); '!'%24/6;<); 

%$!1$%3 !-"$%!.!/!73*$' !7! 2&2/3-

>2  !"#$%$&%&!'%&!7! !+12>!42&36 

"!5&! '4$'%3   :!1"31!42&3; ) !+)-

*2;<3='6 '#!'!+&!'%3 #13&3"2%( !%-

4$%'%4$&&,$ 1$@$&36 4 #1!+/$"&,= 

'3%)2936= [1], %! #13 /2.&26 '!'%24-

/6;<26 9$/3 !" +2>31)$%'6 &2 %$!133 

!+12>!42%$/(&!-  42/3"$%133 [5] 3 

%$!133 3>"$1$&36 /2%$&%&,= #$1$-

"$&&,= [2]. 813 0%!" #1$#!.242%$/( ©  !"#$%"& '.(., 2011
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.!/5$& &$ %!/( ! )"$%( 12>12+2%,-

42%( '3%)2933 &$!#1$.$/$&&!'%3, &! 

3 !172&3>!4,42%( #1!$ %&); .$6%$/(-

&!'%( !+)*2;<3='6. B$@2;<); 1!/( 

4 .327&!'%3 !- 42/3"$%13*$' !" !+$-

'#$*$&33 !+12>!42%$/(&!7! #1!9$''2 

3712$% "!.)/(&!$ '%1) %)131!42&3$ 

12+!*3= )*$+&,= #1!712"", #!>4!/6;-

<$$ !172&3*&! '!*$%2%( #1!+/$"&!$ 3 

#1!$ %&!$ !+)*$&3$ [7].

C 1$>)/(%2%$ 12>43%36 .3.2 %3*$-

' !- %$'%!/!733 [4] ).2/!'( 4,643%( &$ 

%!/( ! ')<$'%4$&&,$ 12>/3*36 4  /2'-

'3*$' !- 3 #212"$%13*$' !- "!.$-

/6=, >2 /;*2;<3$'6 4 3&%$712%34&!" 

#!.=!.$   !#1$.$/$&3; /2%$&%&!- 

#$1$"$&&!- 4 #$14!" '/)*2$ 3 .3:-

:$1$&931!42&&!" #!.=!.$   !%+!1) 

3&.3 2%!1!4 4! 4%!1!" [3], &! 3 4!>-

"!5&!'%( 3= '!*$%2&36 4 12" 2= %$!-

133 042/;2933. B2>1$@$&3$ #1!+/$-

",  !"#$%$&%&!'%&!- &2#124/$&&!'%3 

:3>3*$' !7! 12>43%36 !+)*2;<3='6, ' 

!.&!- '%!1!&,, !13$&%31)$%'6 &2 4,-

64/$&3$ 3&%$712/(&!- /2%$&%&!- #$1$-

"$&&!-, *%! '!!%4$%'%4)$%  /2''3*$-

' !") #!.=!.), 2 ' .1)7!- – #!>4!/6$% 

3'#!/(>!42%( &$' !/( ! 3&.3 2%!1&,= 

#$1$"$&&,= 4 '!!%4$%'%433 ' #212"$-

%13*$' 3" #!.=!.!"   #$.27!73*$' 3" 

3>"$1$&36" [6].

6$!7 2 4)8)#2 2''!$8(%),2-

D'&!4,426'( &2 1$>)/(%2%2= #1$.,-

.)<3= 3''/$.!42&3- #1!+/$", 3>"$-

1$&36  !"#$%$&%&!'%3 !+)*2;<3='6, 

", #!'%243/3 9$/(: 12>12+!%2%( %$=-

&!/!73; :!1"31!42&36 3 !9$&342&36 

 !"#$%$&%&!'%3 4 !+/2'%3 :3>3*$-

' !-  )/(%)1, &2 !'&!4$ #1!+/$"&!-

#1!$ %&!7! "$%!.2 !+)*$&36. E/6 0%!7! 

#!%1$+!42/!'( #1!2&2/3>31!42%( 1$-

>)/(%2%, %$!1$%3 !-"$%!.!/!73*$' !7! 

2&2/3>2  !"#$%$&%&!'%3 ' %!* 3 >1$-

&36 $$  42/3"$%13*$' 3= :)& 93- 

4 )'/!436= #1!+/$"&!-#1!$ %&!7! 

"$%!.2 !+)*$&36 3 12>12+!%2%( %$!-

1$%3*$' ); "!.$/( :!1"31!42&36 

 !"#$%$&%&!'%3 4 !+/2'%3 :3>3*$' !- 

 )/(%)1,, !'&!42&&); &2 %$=&!/!73-

*$' 3= #!.=!.2=   #1!$ %31!42&3; 

#$.27!73*$' 3= !+F$ %!4. G$=&!/!736 

!'!>&2&&!7! 4,+!12 !+)*2;<3"3'6 

3&.343.)2/(&,= !+12>!42%$/(&,= 

%12$ %!13- :3>3*$' !7! 3 .)=!4&!7! 

12>43%36 !'&!4,42$%'6 &2 !'&2<$-

&33 )*$+&,= "!.)/$- .3'93#/3&, 

«H3>3*$' 26  )/(%)12» "!.$/6"3 !%-

4$%'%4$&&!7! 4,+!12 &!1"2%34&,= 

)#125&$&3- 4  2*$'%4$ #1!$ %&,= >2-

.2&3-. ? 9$/(; #!.%4$15.$&36 0::$ -

%34&!'%3 %$=&!/!733 >2#/2&31!42&! 

#1!4$.$&3$ "!&3%!13&7!4,= 3''/$.!-

42&3- )*$+&,= .!'%35$&3-  )1'2&%!4 

#/242%$/(&,= '#$932/(&!'%$- I!1-

' !- 7!').21'%4$&&!- 2 2.$"33 3"$&3 

2."312/2 H.H. J@2 !42.

9$5(8& 2 :5).& 2''!$8(%),2-

C '!!%4$%'%433 ' #13&93#2"3 "!-

.)/(&!7! '%1) %)131!42&36 12+!*3= 

)*$+&,= #1!712"" #!. )*$+&," "!.)-

/$" ", #!&3"2$" /! 2/(&! &$>243'3-

",- +/! , #!>4!/6;<3- "2 '3"2/(&! 

'! 12%3%( )'/!436 #1$.@$'%4!42&36 

#1!9$''2 !+)*$&36 3 !#%3"3>31!42%( 

'!.$152&3$ #1!712""&!7! "2%$132/2 

[%2" 5$]. ?!7/2'&! %$!1$%3*$' !- "!-

.$/3 :!1"31!42&36  !"#$%$&%&!'%3 

4 !+/2'%3 :3>3*$' !-  )/(%)1,,  25-

.,- )*$+&,- "!.)/( 4 /;*2$% 4 '$+6 

3&%$712/(&!$ #1!+/$"&!$ >2.2&3$ &2 

!'!>&2&&,- 4,+!1 :3>3*$' 3= )#125-

&$&3-, #!>4!/6;<3= 9$/$&2#124/$&&! 

3.%3   4,#!/&$&3; )'%2&!4/$&&!7! 

&!1"2%342. K/;*$4,"3 43.2"3 &!1"2-

%34&,= )#125&$&3- '/$.)$% #13>&2%( 

#/242&3$, +$7 3 '3/!4,$ )#125&$&36. 

K25.,- 3> &3= #1$./272$%'6 !+)*2;-

<$")'6 4 43.$ 1$2/(&!- '3%)2933 4!>-

"!5&!7! 42132&%2 :3>3*$' !7! 3 .)-

=!4&!7! 12>43%36 /3*&!'%3. C 1$>)/(%2-

%$ !+)*2;<3-'6 '!4"$'%&! ' %(;%!1!" 

4,'%12342$% %$!1$%3*$' ); "!.$/( 
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'2"!'!4$1@$&'%4!42&36 3 #13'%)#2$%   

4,#!/&$&3; #1!$ %&!7! >2.2&36 [8]. 

C$'!"!'%3 12>/3*&,= )*$+&,= "!-

.)/$- 4 #1!9$''$ :!1"31!42&36  !"-

#$%$&%&!'%3 !+)*2;<3='6 !9$&342;%'6 

' #!"!<(; 0 '#$1%&!7! 2& $%31!42&36 

4!>"!5&!'%3 3'#!/(>!42&36 '!!%4$%-

'%4);<3= &!1"2%34&,= )#125&$&3- 

!+)*2;<3"3'6 4 #1!9$''$ !'4!$&36 

)*$+&!- .3'93#/3&, «H3>3*$' 26 

 )/(%)12». L1)##$ 0 '#$1%!4, 4 /;*2;-

<$- 4 '$+6 5 '#$932/3'%!4 4 !+/2'%3 

:3>3*$' !-  )/(%)1,, +,/! #1$./!5$-

&! >2#!/&3%( '/$.);<); 2& $%). 

 !"#$%&'() *+$'!( 

*&'*",&$-.'/0 1$"*2*"&$3 

45$6'/0 2*74-$3

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

*3$4156(!(7/*3$45"8(*54*015$+64&$(

!$0*%*051( 9:$;4&8(%*<9+$'( 0( 5*:)1(

=/$41>(!*=%*#4*051(18(107*+6=*!"?

41>(!(7/*3$00$(@*/%1/*!"41>(14<1?

!1<9"+64&8(*;/"=*!"5$+64&8(5/"$)?

5*/1'(*;9:"AB180>C

D  :$;4&'(%*<9+6
E54*015$+64">(

!$0*%*056(FGH

I .+"!"41$

J K$,

L M1+*!&$(97/"#4$41>

? 9$/(; #!4,@$&36 %!*&!'%3 1$-

>)/(%2%!4 0 '#$1%&!- !9$& 3 #1!4$-

.$&2 #1!9$.)12  !& !1.2933,  !%!126 

#!>4!/3/2 '124&3%( 3&.343.)2/(-

&!$ ')5.$&3$  25.!7!  0 '#$1%2 ' 

)'1$.&$&&," ')5.$&3$" 0 '#$1%&!- 

71)##,. K!0::393$&%,  !11$/6933, 

=212 %$13>);<3$  !& !1.2933 ')5.$-

&3- 0 '#$1%!4 M 3 3 5 ' '!4! )#&," 

')5.$&3$" 0 '#$1%&!- 71)##,, &$ #1$-

4,'3/3 &!1"2%34&!7! >&2*$&36 (0,60) 

[4]. 8$1$'*$% )'1$.&$&&,= #1!9$&%!4 

(J8) 3 4$'!"!'%$- )*$+&,= "!.)/$- 

&2 !'&!4$ ')5.$&3- %1$= 0 '#$1%!4, 

#!.%4$1.34@3= '4!- '%2%)', #!>4!/6$% 

.!+3%('6 +!/$$ 4,'! !- %!*&!'%3  !-

/3*$'%4$&&,= #! 2>2%$/$- (%2+/. 1).

 !"#$%! 1

 !"#$%&'() *+,'! -$"./."&$0 12$*'() /.31+$0

M
J*$+&,- 

"!.)/(

N '#$1%,
J8

C$'!-

"!'%(1 2 3

1 8/242&3$ 25 20 20 21,7 0,22

2 O$7 35 40 55 43,3 0,43

3
?3/!4,$ 

)#125&$&36
40 40 25 35,0 0,35

P&%$712/(&);  !"#$%$&%&!'%( 4 

!+/2'%3 :3>3*$' !-  )/(%)1, "!5&! 

12''*3%2%( #! :!1")/$: 

 F = af
1
 + bf

2
 + cf

3
, 

7.$ a – !%&!'3%$/(&26 4$'!"!'%( )*$+-

&!7! "!.)/6 M 1; f
1
 – !9$&!*&,- +2// 

#! 1$>)/(%2%2" 4,#!/&$&36 &!1"2%34-

&!7! )#125&$&36 )*$+&!7! "!.)/6 M 1; 

b – !%&!'3%$/(&26 4$'!"!'%( )*$+&!7! 

"!.)/6 M 2; f
2
 – !9$&!*&,- +2// #! 

1$>)/(%2%2" 4,#!/&$&36 &!1"2%34&!-

7! )#125&$&36 )*$+&!7! "!.)/6 M 2; 

c – !%&!'3%$/(&26 4$'!"!'%( )*$+&!7! 

"!.)/6 M 3; f
3
 – !9$&!*&,- +2// #! 

1$>)/(%2%2" 4,#!/&$&36 &!1"2%34&!7! 

)#125&$&36 )*$+&!7! "!.)/6 M 3.

8!. 3&%$712/(&!-  !"#$%$&%&!-

'%(; !+)*2;<$7!'6 ", #!&3"2$" 

)'1$.&$&&,- !9$&!*&,- +2//, &2*3'-

/$&&,- ' )*$%!" 4$'!",= #1!#!193- 

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

>)6 !%&!'3%$/(&,$ 4$'!"!'%3  25.!7! 

3> &3=, =212 %$13>);<3$ .!/$4!- 

4 /2. 4  !/3*$'%4$&&,- #! 2>2%$/( 

 !"#$%$&%&!'%3, ).2$%'6 4,*3'/3%( 

'1$.&$4>4$@$&&,- !9$&!*&,- +2//, 

 !%!1,- '/$.)$% 12''"2%1342%( 4  2*$-

'%4$ 3&.3 2%!12 /2%$&%&!- #$1$"$&-

&!- « !"#$%$&%&!'%( !+)*2;<$7!'6 4 

!+/2'%3 :3>3*$' !-  )/(%)1,».

Q%!+, )+$.3%('6 4 0::$ %34&!'%3 

%$=&!/!733 :!1"31!42&36 3 !9$&342&36 

 !"#$%$&%&!'%3 &2 !'&!4$ #1!+/$"&!-

#1!$ %&!7! "$%!.2 !+)*$&36, &$!+=!.3-

"! '124&3%( '1$.&$'%2%3'%3*$' 3$ #!-

 2>2%$/3, =212 %$13>);<3$ 1$>)/(%2%, 

12>12+!% 3 #1!$ %&!- '!'%24/6;<$- 

#1!+/$"&,= >2.2&3- 3 #!'%1!$&36 



208  .!. "#$%&'$(

3&.343.)2/(&,= #!4$.$&*$' 3= "!.$-

/$- !%4$%'%4$&&!7! 4,+!12  )1'2&%2"3 

#1!$ %&,= >2.2&3-, 4 &2*2/$ 3 4  !&9$ 

!+)*$&36 :3>3*$' !-  )/(%)1$ 4 4)>$. 

C '!!%4$%'%433 ' #!'%24/$&&!- >2.2*$- 

12>12+!%2&2 #1!712""2 "!&3%!13&7!-

4,= 3''/$.!42&3- 4 #1!9$''$ #1!4$.$-

&36 #$.27!73*$' !7! 0 '#$13"$&%2, 4 

 !%!1!- #1$.)'"!%1$&  !&'%2%31);<3- 

0%2# 4=!.&!7! %$'%31!42&36 3&%$712/(-

&!7! )1!4&6 :3>3*$' !7! 12>43%36  )1-

'2&%!4 4 '!!%4$%'%433 ' &!1"2%34&," 

.! )"$&%!" «R2'%24/$&36 #! :3>3*$-

' !- #!.7!%!4 $ 4 C!!1)5$&&,= ?3/2= 

B!''3-' !- H$.$12933», 1$ !"$&.!42&-

&," ./6 #13"$&$&36 4 '#$932/3>31!-

42&&,= !+12>!42%$/(&,= )*1$5.$&36= 

I3&3'%$1'%42 %12&'#!1%2 BH. 8!' !/( ) 

.2&&,$ &!1", #1!@/3 2#1!+293; &2 

1$#1$>$&%2%34&!- 4,+!1 $ /39 #13-

>,4&!7! 4!>12'%2 3 '%2&.21%3>!42&, ' 

#!"!<(; &!1"2/(&!7! '%2%3'%3*$' !7! 

12'#1$.$/$&36, /;+!$ !% /!&$&3$ "$-

1, 9$&%12/(&!- %$&.$&933 1$2/(&!7! 

12'#1$.$/$&36 1$>)/(%2%!4 4,#!/&$&36 

 )1'2&%2"3 &!1"2%34&,= )#125&$&3- 

"!5$% +,%( >2:3 '31!42&! ' #!"!<(; 

'"$<$&36 "$.32&, !%&!'3%$/(&! )'%2-

&!4/$&&!7! '%2&.21%2. N%! #!>4!/6$% 

#!/)*3%( '1$.&$'%2%3'%3*$' 3- #!-

 2>2%$/(, =212 %$13>);<3- '!'%!6&3$ 

4,+!1!*&!- '!4! )#&!'%3  )1'2&%!4 &2 

4=!.&!" 3 3%!7!4!" )1!4&$.

;$4+!75)5& 2''!$8(%),2-

K  !&'%2%31);<$") 0%2#) #$.27!-

73*$' !7! 0 '#$13"$&%2 '/$.)$% !%-

&$'%3 %$'%31!42&3$ 4 %$*$&3$ %1$= /$% 

205  )1'2&%!4 &!4!7! &2+!12 ' 9$/(; 

.327&!'%3 3 3  42/3"$%133 4=!.&,= 

)1!4&$- :3>3*$' !7! 12>43%36. D9$-

&342&3$ #1!4!.3/!'( #! %1$" &!1"2-

%34&," )#125&$&36" (+$7 &2 100 " 

3/3 +$7 &2 3  " #! 4,+!1), '73+2&3$-

12>73+2&3$ 1)  4 43'$ &2 4,'! !- 

#$1$ /2.3&$, #/242&3$ &2 100 " 4!/(-

&," '%3/$"). E/6 !#1$.$/$&36 )1!4&6 

:3>3*$' !- #!.7!%!4/$&&!'%3  )1'2&-

%!4 3'#!/(>!42/2'( %2+/392 #$1$4!.2 

'1$.&$4>4$@$&&,= ')"" &2+12&&,= 

+2//!4 4 100-+2//(&); @ 2/), '!!%4$%-

'%4);<); «R2'%24/$&36" #! :3>3*$-

' !- #!.7!%!4 $ 4 C!!1)5$&&,= ?3/2= 

B!''3-' !- H$.$12933».

81$.4213%$/(&26 '%2%3'%3*$' 26 !+-

12+!% 2 1$>)/(%2%!4 4=!.&!7! %$'%31!42-

&36 #! 2>2/2, *%! '%2&.21%&!$ !% /!&$-

&3$ !% '1$.&$7! 213:"$%3*$' !7! >&2-

*$&36 '1$.&$4>4$@$&&,= ')"" %$'%!4,= 

+2//!4 +/3> !   13%, *%! #!>4!/6$% 4 

*2'%!%&!- %2+/39$ 1$>)/(%2%!4 %$'%31!-

42&36 12''"2%1342%( .32#2>!&, '1$.&$-

4>4$@$&&,= ')"" #! 10 +2//!4 (%2+/. 2).

8!/)*$&&!$ '%2%3'%3*$' !$ 12'#1$-

.$/$&3$ ! 2>2/!'( ')<$'%4$&&! '"$-

<$&&," !%&!'3%$/(&! &!1"2/(&!7! 

12'#1$.$/$&36 1$>)/(%2%!4 4,#!/&$&36 

&!1"2%34&,= )#125&$&3- 1$#1$>$&-

%2%34&!- 4,+!1 !- 4!$&&!'/)52<3=. 

D'&!4&26 "2''2 .2&&,=  !&'%2%31);<$-

7! 0%2#2 0 '#$13"$&%2 &2=!.3%'6 4 >!&$ 

!%1392%$/(&,= 1$>)/(%2%!4 #! !%&!@$-

&3;   &!1"2/(&!") '%2%3'%3*$' !") 

12'#1$.$/$&3;. K!/3*$'%4$&&! !=2-

12 %$13>!42%( !'!+$&&!'%( 1$2/(&!7! 

'%2%3'%3*$' !7! 12'#1$.$/$&36 1$>)/(-

%2%!4 4=!.&!7! %$'%31!42&36  )1'2&%!4 

!%&!'3%$/(&!7! .2&&,= 1$#1$>$&%2933 

"!5&! ' #!"!<(; "$%!.2 12'=!5.$&36 

"$.32& [6]. C &2@$" '/)*2$ 41 1$>)/(%2% 
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