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 !"#$%&$ '!(%):  !"#$%$&%&!'%&() 
"! *$+, -.#/' &0 (, !12(3!-(%$+,&.4 
"!*/+,, "!*/+)203(50) '!*$26(&0) !12(-
3!-(&0), /2!-&0 /'-!$&0), %2/*!$" !'%,, 
'#$5070 (50) "!*/+).

8'&!-!4 #!'%2!$&0) '!-2$"$&&!9! 

%2(*050!&&!9! /:$1&!9! #2!5$''( )--

+)$%') /:$1&() *0'50#+0&(. ;( !'&!-$ 

*0'50#+0&(2&!4 "!*$+0 #2$*'%(-+$-

&0) '!*$26(&0) !12(3!-(&0) #!'%2!$-

&. *$4'%-/<=0$ - &('%!)=$$ -2$") 

>!'/*(2'%-$&&.$ !12(3!-(%$+,&.$ 

'%(&*(2%. -.'?$9! #2!7$''0!&(+,-

&!9! !12(3!-(&0) -%!2!9! #! !+$&0). 

@!*$26(&0$ #!*9!%!- 0 '#$50(+0'%( ' 

-.'?0" #2!7$''0!&(+,&." !12(3!-(-

&0$" *$+0%') &( 1!+,?!$  !+0:$'%-! 

(40–60) /:$1&.A *0'50#+0&,  !%!2.$, 

- '-!< !:$2$*,, 2(3*$+)<%') &( 2(3-

*$+. 0 %$".. B2!92("". /:$1&.A 

*0'50#+0& 0"$<% +0&$4&!$ #!'%2!$-

&0$ – !%*$+,&.$ %$". !12(3/<% &$-

#2$2.-&/< #!'+$*!-(%$+,&!'%, %$'&! 

'-)3(&&.A "$6*/ '!1!4 3-$&,$-, /:$1-

&.4 "(%$20(+ 03/:($%') !*0& 2(3. 

C( !$ #2$*'%(-+$&0$ '!*$26(&0) 

!12(3!-(&0) #2$*!#2$*$+)$% !'&!--

&.$ A(2( %$20'%0 0 '!-2$"$&&!4 %2(-

*050!&&!4 %$A&!+!900 !1/:$&0):

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

0!)'-11#. @0&A2!&&() !12(3!-(%$+,-

&() %2($ %!20) *+) -'$A !1/:(<=0A') 

#! !*&!4 '#$50(+,&!'%0, 3( 0' +<:$-

&0$" 03/:$&0) 7( /+,%(%0-&.A 0 D+$ -

%0-&.A *0'50#+0&. B20&)%.$ - -/3 '%/-

*$&%. 3(:0'+)<%') - /:$1&.$ 92/##., 

- '!'%(-$  !%!2.A !&0 #!'$=(<% -'$ 

3(&)%0), #2$*/'"!%2$&&.$ /:$1&." 

#+(&!", !12(3!-(%$+,&."0 #2!92("-

"("0 0 %$"(%0:$' 0"0 #+(&("0 03/:$-

&0) *0'50#+0&. @ 92/##!4 '%/*$&%!- 

#2!-!*)%') -'$ -0*. 3(&)%04 #! -'$" 

/:$1&." *0'50#+0&(". E$ 50!&&.$ 

3(&)%0) #! !1=0" *+) &$' !+, 0A 

92/## *0'50#+0&(",  (  #2(-0+!, #2!-

-!*)%') #! #!%! (", !1F$*0&)<=0" 

!1/:(<=0A') D%0A 92/##. B+(&!-(), 

'0&A2!&&() !29(&03(50) !1$'#$:0-($% 

'0'%$"(%0:$' 04 0  !&%2!+02/$".4 

A(2( %$2 !1/:$&0), &! !20$&%02!-(&( 

&( !1/:(<=0A') '! '2$*&0"0 '#!'!1-

&!'%)"0.©  !"!#$%& '.(., 2010
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2. 2)3-!4#$%-  )*56-$%(. @%(&-

*(2%03!-(&&!$, &$-(20(%0-&!$ '!-

*$26(&0$ !1/:$&0), !1$'#$:0-(<=$$ 

$*0&!$ !12(3!-(%$+,&!$ #2!'%2(&'%-! 

'%2(&. 0 9!'/*(2'%-$&&.4  !&%2!+, 

3(  (:$'%-!" !12(3!-(&0). G3 () '#$-

50(+03(50) !1/:$&0), "&!9!#2$*"$%-

&!'%, &$ !1$'#$:0-(<% 7!2"02!-(-

&0) / -.#/' &0 !- 0&%$9202!-(&&.A 

#2!7$''0!&(+,&.A  !"#$%$&504. H'$ 

!1/:(<=0$') #! !*&!4 '#$50(+,&!'%0 

03/:(<% !*0& 0 %!% 6$ /:$1&.4 "(%$-

20(+, #!+,3/)', !*0&( !-." /:$1&!-

"$%!*0:$' 0", 0&7!2"(50!&&." 0 

101+0!%$:&." !1$'#$:$&0$" !12(3!-

-(%$+,&!9! #2!5$''(.

3. 7)$,!)./ !-&5./,#,)+ )*56--

$%(. I!&%2!+, !'&!-(& &( $*0&.A '%(&-

*(2%(A, %0#!-.A /:$1&.A #2!92(""(A 

0 &(#2(-+$& - !'&!-&!" &( #2!-$2 / 

72(9"$&%(2&.A 3&(&04 0 /3 !*0'-

50#+0&(2&.A /"$&04. J"$$% "$'%! 

&$*!'%(%!:&.4  !&%2!+, #20 +(*&!-

9! ('#$ %( $'%$'%-$&&!-&(/:&!9! !1-

2(3!-(&0). B2( %0:$' 0 !%'/%'%-/<% 

 !++$ %0-&.$ 0 "$6*0'50#+0&(2-

&.$ -0*.  !&%2!+), !1$'#$:0-(<=0$ 

!#2$*$+$&0$ /2!-&) 7!2"02/$".A 

 !"#$%$&%&!'%$4 #! -.#!+&$&0< 72(9-

"$&%!- 1/*/=$4 #2!7$''0!&(+,&!4 

*$)%$+,&!'%0

4. 20)1)*8 +&#%9)3-:1,+%( 56#1,-

$%;)+ )*!#&)+#,-./$)") 0!)'-11# 

-.2(6$&. '/1F$ %-!1F$ %&."0 !%&!-

?$&0)"0. @/1F$ %!", %.$. &!'0%$+$" 

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

 !%!2.4 !#2$*$+)$% 5$+0 0 '!*$2-

6(&0$ /:$1&!9! "(%$20(+(, -.102(-

$% "$%!*. !1/:$&0) 0 #2$*F)-+)$% 

/:$1&/< 0&7!2"(50<, !29(&03/$% 0 

'%0"/+02/$% /:$1&!-#!3&(-(%$+,&/< 

*$)%$+,&!'%, !1/:(<=0A'), !'/=$'%-

-+)$%  !&%2!+,  (:$'%-( #!*9!%!- 0 0 

 !22$ %02/$% #2!5$'' !1/:$&0). 81/-

:(<=0$') )-+)<%') - !'&!-&!" %!+, ! 

!1F$ %("0 #2!5$''( !1/:$&0), 0A 2!+, 

- /:$1&!" #2!5$''$ '-!*0%')   '+$-

*/<=$"/: -!'#20)%0$ 0 !'".'+$&0$ 

/:$1&!4 0&7!2"(500, #2$*F)-+)$"!4 

#2$#!*(-(%$+$", -.#!+&$&0$ 3(*(&04 

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

%( &(* /:$1&." "(%$20(+!", -!'#2!-

03-$*$&0$ /:$1&!4 0&7!2"(500 0+0 

#! (3 /"$&04 #20  !&%2!+$, !'/=$'%-

-+)$"!" #2$#!*(-(%$+$".

B20 %( !" #!'%2!$&00 /:$1&!9! 

#2!5$''( 5$+0, !12(3!-(%$+,&.$ %$A-

&!+!900 0 !5$& ( 2$3/+,%(%!- !1/:$-

&0) #2!$ %02/<%') *+)  (6*!4 /:$1-

&!4 *0'50#+0&.. 8*&( ! - #2!7$''0!-

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

3&(&0), /"$&0) 0 &(-. 0 (KG;), #!-

+/:$&&.$ - A!*$ 03/:$&0) 2(3+0:&.A 

*0'50#+0&, 0'#!+,3/<%')  !"#+$ '&!. 

B!D%!"/ #20 *0'50#+0&(2&!4 "!*$+0 

#!'%2!$&0) !12(3!-(%$+,&.A #2!-

92("" -/3( #2!5$'' 0&%$92(500 *0'-

50#+0&(2&.A KG; -  !"#$%$&%&!'%0, 

&$!1A!*0".$ *+) #2!7$''0!&(+,&!4 

*$)%$+,&!'%0, #2!0'A!*0% 3( #2$*$+(-

"0 /:$1&!9! #2!5$''(. @+$*!-(%$+,&!, 

*0'50#+0&(2&!$ #!'%2!$&0$ /:$1&!9! 

#2!5$''( &$ '!9+('/$%') ' !*&0" 03 

!'&!-&.A ('#$ %!- &!-!4 !12(3!-(-

%$+,&!4 #(2(*09". –  !"#$%$&%&!'%-

&!4 "!*$+,< -.#/' &0 (.

B20&50#0(+,&!4 !'!1$&&!'%,< 

L$*$2(+,&.A 9!'/*(2'%-$&&.A !12(-

3!-(%$+,&.A '%(&*(2%!- (L>8@) -.'-

?$9! #2!7$''0!&(+,&!9! !12(3!-(&0) 

(HB8) %2$%,$9! #! !+$&0) )-+)$%') 

#20"$&$&0$ "!*/+,&!4 "!*$+0 #2$*-

'%(-+$&0) '!*$26(&0) !12(3!-(%$+,-

&.A #2!92("" [3]. C$2"0& «"!*/+,» 

(!% +(%. modulus – "$2() 0"$$% 2(3+0:-

&.$ 3&(:$&0): - 2(*0!%$A&0 $ – /3$+ 

(##(2(%/2., '#!'!1&.4 7/& 50!&02!-

-(%,  (  '("!'%!)%$+,&!, %(  0 -  !"-

#+$ '$ ' *2/90"0; - '%2!0%$+,'%-$ 0 

(2A0%$ %/2$ – /'+!-&() '("!'%!)%$+,-

&() $*0&05(  !"#+$ '(; -  !'"!&(--

%0 $ – '!'%(-&() :('%,  !'"0:$' !9! 

 !2(1+) 0+0 '%(&500, '#!'!1&() '("!-

'%!)%$+,&! -.#!+&)%, !#2$*$+$&&.$ 
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7/& 500 ("!*/+, MI@). J3 -.?$#20-

-$*$&&.A #20"$2!- '+$*/$%, :%! #!-

&)%0$ «"!*/+,» - 2(3+0:&.A !1+('%)A 

3&(&0) !1!3&(:($% '("!'%!)%$+,&.4 

D+$"$&% '0'%$".. N&(+03 &(/:&!-#$*(-

9!90:$' !4 +0%$2(%/2. #! (3(+, :%! 

- #$*(9!90:$' !4 &(/ $ $*0&!9! #!-

&0"(&0) %$2"0&( «"!*/+,» &$ '/=$-

'%-/$%. O!+$$ !1=$#20&)%." )-+)$%') 

!#2$*$+$&0$ B.N. P5)-0:$&$: «M!-

*/+, – 1+!  0&7!2"(500, - +<:(<=04 

- '$1) +!90:$' 0 3(-$2?$&&/< $*0&0-

5/ /:$1&!9! "(%$20(+(, 5$+$-/< #2!-

92(""/ *$4'%-04 0 "$%!*0:$' !$ 2/ !-

-!*'%-!, !1$'#$:0-(<=$$ *!'%06$&0$ 

#!'%(-+$&&.A *0*( %0:$' 0A 5$+$4» 

[9]. H #'0A!+!9!-#$*(9!90:$' 0A 0'-

'+$*!-(&0)A /:$1&.4 "!*/+, #2$*-

'%(-+$& - ?02! !" '#$ %2$ 3&(:$-

&04 – !% "!*/+,&!9! /:$1&!9! #+(&(, 

0' +<:(<=$9! /:$1&.$ *0'50#+0&., 

*! D+$"$&%( /:$1&!4 *0'50#+0&. %2/-

*!$" !'%,< - !*&/ 3(:$%&/< $*0&05/. 

@%!+, ?02! () %2( %!- ( !#2$*$+$&04 

"!*/+) #2$*!#2$*$+)$%') 2(3+0:&."0 

/2!-&)"0 "!*/+)203(500 '!*$26(&0) 

!12(3!-(&0). M!6&! -.*$+0%, %20 

/2!-&).

*$+%&, (-./0.,) 1+(%$-2 – "!-

*/+,&.4 #20&50# 0'#!+,3/$%') %!+, ! 

*+)  !&%2!+) 2$3/+,%(%!- !1/:$&0) 

'%/*$&%!- #! :('%0 /:$1&!9! "(%$20(-

+( (2/1$6&.4  !&%2!+,). @!*$26(&0$ 

0 5$+$#!+(9(&0$ /:$1&!9! "(%$20(+( 

!'%(<%') #2( %0:$' 0 1$3 03"$&$&04. 

C( !4 /2!-$&, 2('5$&0-($%')  (  #$2-

-.4 ?(9 - &(#2(-+$&00 #$2$A!*( &( 

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

*$26(&0) !12(3!-(&0).

34(+(, ('+$5-.,) 1+(%$-2 – "!-

*/+)203(500 #!*-$29(<%') !%*$+,&.$ 

*0'50#+0&.. @!*$26(&0$ *0'50#+0&. 

#2$*'%(-+)$%') - -0*$ !1!'!1+$&&.A 

/:$1&.A D+$"$&%!- -3(0"!'-)3(&&!9! 

/:$1&!9! "(%$20(+(, !20$&%02!-(&-

&!9! &( *!'%06$&0$ !#2$*$+$&&!4 

5$+0. @ %!: 0 32$&0) '!*$26(&0) 0 

-2$"$&0 – D%! '#$5070:$' 0$ '("!-

'%!)%$+,&.$ /:$1&.$ D+$"$&%.. H %2/-

*!$" !'%, *0'50#+0&(2&.A "!*/+$4 

- +<:$&. '+$*/<=0$  !"#!&$&%. 

/:$1&!9! #2!5$''(:

#!+/:$&0$ 0&7!2"(500, #20 D%!"  –

-.*$+)$%') #!'%(&!- ( /:$1&.A 5$-

+$4, 03+!6$&0$ &!-.A 3&(&04 0 '(-

"!'%!)%$+,&() 2(1!%( !1/:(<=0A') 

#! 0A #20!12$%$&0<; 

!'-!$&0$  /:$1&!9!  "(%$20(+( ,  –

#2$*#!+(9(<=$$ 3( 2$#+$&0$ 0 

#20"$&$&0$ 3&(&04, /"$&04 0 &(-

-. !- &( #2( %0 $;

 !&%2!+,  (:$'%-( 2$3/+,%(%!- !1/- –

:$&0) 0  !22$ 50) /:$1&!9! #2!-

5$''( - '!!%-$%'%-00 ' #!'%(-+$&-

&."0 5$+)"0.

6+$4., (%&'0.,) 1+(%$-2 – "!-

*/+,&() !12(3!-(%$+,&() #2!92(""( 

!#2$*$+)$% -'$ '!*$26(&0$ !12(3!-(-

&0). ;( D%!" /2!-&$ '%2/ %/202/$%') 0 

#$2$'"(%20-($%') '!*$26(&0$ 0 5$+$-

#!+(9(&0$ -'$A /:$1&.A *0'50#+0&.

Q$+,< !'-!$&0)  (6*!9! !12(3!-

-(%$+,&!9! "!*/+) )-+)$%') 7!2"02!-

-(&0$ !#2$*$+$&&.A  !"#$%$&%&!'%$4 

!1/:(<=0A'). R+) "!*/+,&!9! #!'%2!-

$&0) /:$1&!9! #2!5$''( A(2( %$2&! 

2('#2$*$+$&0$ /:$1&!9! "(%$20(+( 

#! #20&50#/ «!%  &(01!+$$ !1=0A 

#2!1+$"&.A '0%/(504 –   '#$5070:$-

' 0"». S%! #!3-!+0% - /:$1&!" #2!-

5$''$ !#2$*$+0%, D%(#. #!*9!%!- 0, 

#! *!'%06$&00  !%!2.A !1/:(<=04') 

"!6$% 0'#!+,3!-(%, '7!2"02!-(&&.$ 

 !"#$%$&%&!'%0 - #2!7$''0!&(+,&!4 

*$)%$+,&!'%0.

N&(+03 %$2"0&!+!900 0 /2!-&$4 "!-

*/+)203(500 '!*$26(&0) !12(3!-(&0) 

#!3-!+)$% !#2$*$+0%, 7/& 50!&(+,&.$ 

#203&( 0 !12(3!-(%$+,&!9! "!*/+): 

E!90:$' 0 3(-$2?$&&.4 1+!  /:$1-1. 

&!4 0&7!2"(500 /:$1&!9! #+(&( 

0+0 /:$1&!4 *0'50#+0&. !'&!-&!4 

!12(3!-(%$+,&!4 #2!92("". #! 

#2!70+< #!*9!%!- 0.
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G:$1&!-"$%!*0:$' () '%2/ %/2&() 2. 

$*0&05( '!*$26(&0) !1/:$&0) - 

2(" (A !*&!4 *0'50#+0&. 0+0 '!-

-! /#&!'%, /:$1&!9! "(%$20(+( 03 

2(3&.A /:$1&.A *0'50#+0&, &$!1-

A!*0"() *+) #20!12$%$&0) !1/:(<-

=0"0')  !& 2$%&.A  !"#$%$&504.

L!2"( #2$*'%(-+$&0) '!*$26(&0) 3. 

!12(3!-(&0), !20$&%02!-(&&() &( 

2$(+03(50<  !"#$%$&%&!'%&!4 "!-

*$+0 -.#/' &0 (.

829(&03(50!&&.4 #20&50# !12(-4. 

3!-(%$+,&!4 %$A&!+!900,  !%!2.4 

#!3-!+)$% !1$'#$:0%, ('0&A2!&&.$ 

0&*0-0*/(+,&.$ !12(3!-(%$+,&.$ 

%2($ %!200 '%/*$&%!-.

J&'%2/"$&% /#2(-+$&0) "(%$ 20(+,-5. 

&!-%$A&0:$' 0"0 2$'/2'("0 !12(-

3!-(%$+,&!9! /:2$6*$&0).

@%2/ %/2&!-'!*$26(%$+,&() '!'%(--6. 

+)<=() !12(3!-(%$+,&!4 #2!92("-

"., #!3-!+)<=() #$2$4%0   '%/-

*$&%!5$&%20:$' !"/ !#2$*$+$&0< 

%2/*!$" !'%0 /:$1&!4 &(92/3 0 ' 

/:$%!" -'$A $$ '!'%(-+)<=0A, - %!" 

:0'+$ (/*0%!2&!4 0 '("!'%!)%$+,-

&!4 2(1!%. '%/*$&%!-, 2(3+0:&!9! 

2!*( #2( %0 ,  !&%2!+) 2$3/+,%(%!- 

!1/:$&0).

@2$*'%-! 2$?$&0) 3(*(:0 #$2$A!*( 7. 

  &!-!4 !12(3!-(%$+,&!4 #(2(*09-

"$, - 2(" (A  !%!2!4 !'/=$'%-+)-

$%') %2(&'7!2"(50) '%/*$&%!- 03 

!1F$ %( !12(3!-(%$+,&!9! #2!5$'-

'( - $9! '/1F$ % 0 #$2$-!* *$)%$+,-

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

&00  !&'/+,%(50!&&!- !!2*0 &0-

2/<=$4. 

M!*/+0  +(''070502/<% #! 2(3&." 

!'&!-(&0)". H 3(-0'0"!'%0 !% /2!-&) 

"!*/+)203(500 '!*$26(&0) !12(3!-

-(&0) "!*/+0 "!9/% 1.%, "!&!*0'-

50#+0&(2&."0 0 #!+0*0'50#+0&(2-

&."0. M!&!*0'50#+0&(2&.$ "!*/+0 

'!!%-$%'%-/<% -%!2!"/ /2!-&< "!*/-

+)203(500 0 7!2"02/<%') '%2/ %/20-

2!-(&0$" '!*$26(&0) !*&!4 /:$1&!4 

*0'50#+0&.. B!+0*0'50#+0&(2&.$ 

"!*/+0 #2!$ %02/<%'),  (  #2(-0+!, 

#! '!*$26(&0< /:$1&.A *0'50#+0& 

!*&!9! 50 +(. B2$*#!:%$&0$ %$" 0+0 

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

2/$"."0 2$3/+,%(%("0 !1/:$&0).

B! -+0)&0< &( !12(3!-(%$+,&/< 

%2($ %!20< '%/*$&%( "!*/+0 !%&!')% 

  2(3&."  (%$9!20)" [1; 2; 5; 7; 8]: 

!1=0$ !1)3(%$+,&.$ "!*/+0, 7!2"0-

2/<=0$ 1(3!-.$ KG; &( &(:(+,&!4 

7(3$ !1/:$&0), 0A *!+6&. 03/:(%, -'$ 

'%/*$&%.; !1)3(%$+,&.$ "!*/+0 '#$-

50(+03(500 – 3( +<:(<% - '$1$ '!*$2-

6(&0$, &$!1A!*0"!$ *+) !#2$*$+$&-

&!4 '#$50(+03(500; (+,%$2&(%0-&!-

!1)3(%$+,&.$ – '%/*$&%. "!9/% -.-

102(%, "!*/+0 03 %$"(%0:$' 0 !92(-

&0:$&&!4 !1+('%0; "!*/+0 #! -.1!2/ 

*+) !#2$*$+$&&!4 '#$50(+03(500, 

'  #!"!=,<   !%!2.A  7!2"02/$%') 

0&*0-0*/(+,&.4 #2!70+, - 2(" (A 

&(#2(-+$&0) #!*9!%!- 0; "!*/+0 #! 

-.1!2/, -.A!*)=0$ 3( 2(" 0 #2!70+) 

!1/:$&0), 0 %.*.

R+) /'%(&!-+$&0) '!!%-$%'%-0) "$6-

*/ %2$1!-(&0)"0    !"#$%$&%&!'%0 -.-

#/' &0 ( 0 '!*$26(&0$" !12(3!-(&0) 

('!'%(-!" "!*/+$4) - A!*$ 2(1!%. #2!-

92("". TUNING («;('%2!4 ( !12(3!-(-

%$+,&.A '%2/ %/2») [5] 1.+! -.*$+$&! 

#)%, %0#!- /:$1&.A "!*/+$4: 

!'&!-&.$ "!*/+0, 7!2"02/<=0$ 1) 

#2!7$''0!&(+,&.$  !"#$%$&500 

-.#/' &0 (;

#!**$260-(<=0$, '#!'!1'%-/<=0$ 2) 

/'-!$&0< '!*$26(&0) !'&!-&.A 

"!*/+$4; 

!29(&03(50!&&.$ 0  !""/&0 (50-3) 

!&&.$, &(#2(-+$&&.$ &( '("!!1/-

:$&0$ 0 '("!!29(&03(50<, 7!2"0-

2/<=0$ &(-. 0 2(1!%. - 92/##$, 

*$+!-!4 #$2$#0' 0, ( %( 6$ 3&(&0) 

- !1+('%0 0&7!2"(50!&&.A %$A&!-

+!904 0+0 0&!'%2(&&.A )3. !-;

'#$50(+0302!-(&&.$, %.$. &$!1)3(-4) 

%$+,&.$, &! 2('?02)<=0$ 0 /9+/-
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1+)<=0$  !"#$%$&500 - 0312(&&!4 

#2!7$''0!&(+,&!4 !1+('%0, 7( /+,-

%(%0-&.$;

#$2$&!'0".$, !1$'#$:0-(<=0$ 5) 

#$2$&!' 3&(&04 &( #2( %0 / (-'$ 

-0*. #2( %0 ,  /2'!-.$ 2(1!%., 

'%(602!- 0, #2!$ %., -.#/' &.$ 

 -(+070 (50!&&.$ 2(1!%. 0 %.#.).

N&(+03 #'0A!+!9!-#$*(9!90:$' 0A 

2(1!% 0 '!1'%-$&&.4 !#.% #! (3.-(<%, 

:%! "!*/+)203(50) '!*$26(&0) !12(-

3!-(&0) *(6$ &( -%!2!" ("!&!*0'50-

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

'+!6&." 0 %2/*!$" 0" #2!5$''!". 

;(01!+$$ 2('#2!'%2(&$&&.$ #2!1+$-

".: 2(50!&(+,&!$ '%2/ %/202!-(&0$ 

'!*$26(&0) /:$1&!4 *0'50#+0&. #! 

'!!%&!?$&0< #+(&02/$".A /:$1&.A 

2$3/+,%(%!-, -0*!- /:$1&.A "$2!#20)-

%04 0 %2/*!$" !'%0 "!*/+$4, ( %( 6$ 

2(32(1!% ( *! /"$&%!- '#$5070 (500 

/:$1&.A "!*/+$4.

B2!5$'' '%2/ %/202!-(&0) '!*$2-

6(&0) /:$1&!4 *0'50#+0&. &( /:$1-

&.$  "!*/+0  -  '("!"  !1=$"  -0*$ 

- +<:($% - '$1): 

!#2$*$+$&0$  !+0:$'%-( /:$1&.A  –

D+$"$&%!- '!*$26(&0) *0'50#+0-

&., /'%(&!-+$&0$ '-)3$4 0 !%&!?$-

&04 "$6*/ &0"0, !#2$*$+$&0$ %2$-

1/$".A /2!-&$4 /'-!$&0) /:$1&!9! 

"(%$20(+( 0 7!2"02!-(&0$ +!90:$-

' !4 '%2/ %/2. /:$1&.A D+$"$&%!-;

/'%(&!-+$&0$ %2/*!$" !'%0 "!*/+)  –

(- :('(A 0+0 3(:$%&.A $*0&05(A). 

B20 -&$*2$&00 L>8@ %2$%,$9! #!-

 !+$&00 !'/=$'%-+)$%') #$2$A!* !% 

!12(3!-(&0), 5$&%202!-(&&!9! &( 

#2$#!*(-(&00,   '%/*$&%!5$&%202!-

-(&&!"/ !12(3!-(&0<. B20 %( !" 

!12(3!-(&00 #!* %2/*!$" !'%,< 

'!*$26(&0) #!&0"($%') 2$(+,&() 

/:$1&() &(92/3 ( '%/*$&%(, &$!1-

A!*0"() *+) *!'%06$&0) 5$+$4 

!1/:$&0).

B! &(?$"/ "&$&0<, 3( *0*( %0-

:$' /< !'&!-/ '%2/ %/202!-(&0) '!-

*$26(&0) /:$1&.A *0'50#+0& "!6&! 

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

*$"0 ( T!''04' !4 ( (*$"00 !12(3!-

-(&0) H.B. O$'#(+, ! [3; 4]. @!9+('&! 

*(&&!"/ 0''+$*!-(&0<, «/:$1&.4 D+$-

"$&% (GS) – '#$5070:$' () $*0&05( '!-

*$26(&0) !1/:$&0). U$ '#$5070:&!'%, 

'!'%!0% - %!", :%! /:$1&.4 D+$"$&% &$ 

)-+)$%')  !&'%(&%!4 (-'$9*( #!'%!)&-

&!4 $*0&05$4): !*&! 0 %! 6$ '!*$26(-

&0$ !1/:$&0) "!6$% 1.%, -.2(6$&! 

2(3+0:&." :0'+!" GS - 3(-0'0"!'%0 

!% &$!1A!*0"!4 9+/10&. #2!&0 &!-$-

&0) - '/=&!'%, !1F$ %!- 0 )-+$&04». 

J3 D%!9! '+$*/$%, :%! %2/*!$" !'%, 

"!*/+$4 '+$*/$% !#2$*$+)%, «&$!1-

A!*0"!4 9+/10&!4 #2!&0 &!-$&0) - 

'/=&!'%,», %.$. %2$1/$"."0 /2!-&)"0 

/'-!$&0) /:$1&!9! "(%$20(+(. G2!-$&, 

/'-!$&0) – D%! %$ /=04 #! (3(%$+, 

 (:$'%-(, "$&)<=04') - #2!5$''$ 

!1/:$&0). 

H.B. O$'#(+, ! -.*$+)$% :$%.2$ 

/2!-&) /'-!$&0) 0 '!!%&!'0% 0A ' /2!--

&)"0 "('%$2'%-( - #2!7$''0!&(+,&!4 

*$)%$+,&!'%0 [3]:

1. G2!-$&, #2$*'%(-+$&0). 81/-

:(<=04') '#!'!1$& /3&(-(%, !1F$ %., 

'-!4'%-(, #2!5$''. *(&&!4 !1+('%0 

*$4'%-0%$+,&!'%0 #20 #!-%!2&!" -!'-

#20)%00 2(&$$ /'-!$&&!4 0&7!2"(500 

! &0A. B20 /'-!$&00 &( #$2-!" /2!-&$ 

:$+!-$  )-+)$%') /:$&0 !" 0+0 +<10-

%$+$". G:$&0:$' 04 /2!-$&, – &(:(+,-

&.4 /2!-$&, !'-!$&0) *$)%$+,&!'%0 

- #2!5$''$ -!'A!6*$&0)   "('%$2'%-/ 

- &$ !%!2!4 !1+('%0. >+(-&() !'!1$&-

&!'%, /'-!$&0) &( D%!" /2!-&$ – &$-

'#!'!1&!'%, /:$&0 ( '("!'%!)%$+,&!, 

1$3 #!"!=0 03-&$ (#!*' (3 (, 0&-

'%2/ 50), (+9!20%") -!'#2!03-!*0%, 

0 #20"$&)%, /'-!$&&/< 0&7!2"(50<. 

R$)%$+,&!'%, %( !9! 6$ /2!-&) -.-

#!+&)$% /:$&0 , $'+0 !& &/6*($%') - 

/'%&!4 0+0 #0',"$&&!4 0&'%2/ 500, 

:%!1. 2$?0%, 3(*(:/ 0+0 -.#!+&0%, 

#2( %0:$' !$ *$4'%-0$.
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2. G2!-$&, -!'#2!03-$*$&0). G:(-

=04') &( D%!" /2!-&$ '#!'!1$& -!'-

#2!03-!*0%, #! #(")%0 2(&$$ /'-!-

$&&/<  0&7!2"(50<  0  -.#!+&)%, 

#2!7$''0!&(+,&/< *$)%$+,&!'%, - 

 (:$'%-$ 0'#!+&0%$+) #! /'-!$&&." 

(+9!20%"(" 1$3 0&'%2/ 504 0 #!"!=0 

03-&$ (2$#2!*/ %0-&() *$)%$+,&!'%,). 

8& !1+(*($% 3&(&0$"- !#0$4. ;!-() 

0&7!2"(50) &( D%!" /2!-&$ *$)%$+,-

&!'%0 &$ '!3*($%'), ( %!+, ! 1/ -(+,&! 

-!'#2!03-!*0%') %!, :%! 2(&$$ 1.+! 

3(/:$&!.

3. G2!-$&, /"$&04. 81/:(<=04') 

/"$$% #20"$&)%, #!+/:$&&.$ 3&(&0) 

#20 -.#!+&$&00 3(*(:, !1=() "$%!*0-

 ( 0 (+9!20%". 2$?$&0)  !%!2.A 1.+0 

03/:$&., &! /'+!-0) 0A -.#!+&$&0) 

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

S%! /2!-$&, -.'! ! -(+070502!-(&-

&!4 #2!7$''0!&(+,&!4 *$)%$+,&!'%0, 

*!'%06$&0$  !%!2!9! #!3-!+)$% 2$-

?(%, ?02! 04  2/9 &$%0#!-.A (2$(+,-

&.A) 3(*(:. R$)%$+,&!'%, &( D%!" /2!--

&$ !1!9(=($% +0:&.4 !#.% /:$&0 ( 

&!-!4 %!+, ! *+) &$9! 0&7!2"(50$4, 

#!-.?() $9! #2!7$''0!&(+,&!$ "(-

'%$2'%-!.

4. G2!-$&, %-!2:$'%-( #2$*#!+(9($% 

'#!'!1&!'%, /:$&0 ( *!1.-(%, !1F-

$ %0-&! &!-/< 0&7!2"(50< 1+(9!-

*(2) '-!$4 /&0 (+,&!4 !*(2$&&!'%0   

*(&&!"/ -0*/ *$)%$+,&!'%0 0 D77$ -

%0-&!4 #!*9!%!- $   &$4. V$+!-$  *$4-

'%-/$% «1$3 #2(-0+», &! - 03-$'%&!4 

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

H.B. O$'#(+, ! /%-$26*($%, :%! '!-

!%&!?$&0$  !+0:$'%-( -2$"$&0, &$-

!1A!*0"!9! *+) *!'%06$&0) 2(3&.A 

/2!-&$4 !'-!$&0) *$)%$+,&!'%0 &( 

!*&0A 0 %$A 6$ GS, -.2(6($%') #2!-

#!250$4  -(*2(%!- &!"$2!- /2!-&$4 

/'-!$&0) [4]:

 <
1 

: <
2 

: <
3 

: <
4
 = (#

1
)2 : (#

2
)2 : (#

3
)2 : (#

4
)2 = 

 = 1 : 4 : 9 : 16,

9*$ <
i
 –  !+0:$'%-! /:$1&!9! -2$"$-

&0, &$!1A!*0"!$ *+) *!'%06$&0) i-9! 

/2!-&) !'-!$&0) *$)%$+,&!'%0; #
i
 – &!-

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

J3 D%!9! /%-$26*$&0) '+$*/$%, :%! 

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

&0) /:$&0 / #!%2$1/$%') - :$%.2$ 2(3( 

1!+,?$ -2$"$&0, :$" *+) *!'%06$&0) 

#$2-!9!, ( *+) *!'%06$&0) %2$%,$9! 

0 :$%-$2%!9! /2!-&$4 – - *$-)%, 0 

?$'%&(*5(%, 2(3 '!!%-$%'%-$&&! (#20 

&(+0:00 '!!%-$%'%-/<=0A +0:&!'%&.A 

 (:$'%-). 8%'<*( #2!'"(%20-($%') 

6$'% ()  !22$+)50) "$6*/ #+(&02/$-

"."0 /2!-&)"0 2$3/+,%(%!- !1/:$&0) 

0 %2/*!$" !'%,< /:$1&.A "!*/+$4. 

812(3!-(%$+,&.4 #2!5$'' 2$(+0-

3/$%') 2(3+0:&."0 -0*("0 /:$1&.A 

3(&)%04: +$ 500, '$"0&(2., +(1!2(-

%!2&.$ 2(1!%., #2( %0:$' 0$ 3(&)%0), 

( %( 6$ #2!-$*$&0$" *2/90A "$2!#20-

)%04 /:$1&!9! #+(&( 0 -&$(/*0%!2&!4 

2(1!%.: #2( %0 0, 2(1!%( - &(/:&.A 

'$ 50)A, '("!'%!)%$+,&() 2(1!%(, -.-

#!+&$&0$  /2'!-.A 0 -.#/' &.A  -(-

+070 (50!&&.A 2(1!% 0 %.*. H.1!2 -0-

*!- 3(&)%04 0 -&$(/*0%!2&.A /:$1&.A 

"$2!#20)%04 !#2$*$+)$%') "&!90"0 

7( %!2("0: 5$+$#!+(9(&0$" "!*/+), 

'+!6&!'%,< /:$1&!9! "(%$20(+(, !29(-

&03(50!&&." '!'%(-!" !1/:(<=0A'), 

7!2"!4 !1/:$&0), /2!-&$" 9!%!-&!'%0 

!1/:(<=0A')   !'-!$&0< '!*$26(-

&0) "!*/+), &(+0:0$" 0 '!'%!)&0-

$" /:$1&!-"(%$20(+,&!4 1(3. 0 *2. 

8#2$*$+)<=0" 7( %!2!" )-+)<%') 

/:$1&.$ 5$+0 "!*/+).

R+) !#%0"03(500 #2!5$''( '%2/ -

%/202!-(&0) '!*$26(&0) *0'50#+0&. 

«M(%$"(%0 (» ". #2!-$+0 0&%$92(-

50< '!'%(-+)<=0A "!*/+): /2!-&$4 

"('%$2'%-( - #2!7$''0!&(+,&!4 *$)-

%$+,&!'%0; %2$1/$".A *+) &0A /2!-&$4 

/'-!$&0) '!*$26(&0) !1/:$&0); '!-

!%&!?$&0)  !+0:$'%-( -2$"$&0 (<
/:.

), 

&$!1A!*0"!9! *+) *!'%06$&0) 2(3&.A 

/2!-&$4 /'-!$&0), 0 &$!1A!*0".A *+) 

D%!9! -0*!- /:$1&.A "$2!#20)%04. J&-

%$92(50) #2!-$*$&( ' !#!2!4 &( %2/*. 
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H.B. O$'#(+, !. T$3/+,%(% 0&%$92(500 

#2$*'%(-+$& - %(1+05$.

R2/9!4 '+!6&!4 0 &$*!'%(%!:&! 

!'-$=$&&!4 - #$*(9!90:$' !4 +0%$-

2(%/2$ #2!1+$"!4 "!*/+)203(500 '!-

*$26(&0) !12(3!-(%$+,&.A #2!92("" 

)-+)$%') 2(32(1!% ( '#$5070 (500 

/:$1&.A "!*/+$4. M!*/+, #2$*'%(--

+)$% '!1!4 (-%!&!"&.4 D+$"$&% !1-

2(3!-(%$+,&!4 #2!92(""., #2$*&(3&(-

:$&&.4 *+) *!'%06$&0)  !& 2$%&.A 

*0*( %0:$' 0A 5$+$4. H '-)30 ' D%0" 

"!*/+,, #! (&(+!900 ' /:$1&!4 *0'50-

#+0&!4, *!+6$& 0"$%, !#2$*$+$&&/< 

'#$5070 (50<. @#$5070 (50) "!*/-

+) –  2(% !$ !#0'(&0$ #+(&02/$".A 

2$3/+,%(%!- !1/:$&0) 0 '2$*'%-, ' 

#!"!=,<  !%!2.A D%0 2$3/+,%(%. *!-

'%09(<%') 0 *$"!&'%202/<%').

Q$+$'!!12(3&!, :%!1. '#$5070 (-

50) "!*/+) - +<:(+( - '$1) '+$*/<-

=0$ '!'%(-+)<=0$:

&(0"$&!-(&0$ "!*/+),  2(% ! !%-1) 

2(6(<=$$ $9! '!*$26(&0$;

!#0'(&0$ *0*( %0:$' 0A 5$+$4 2) 

"!*/+) *$' 20#%!2("0 /2!-&$4 

/'-!$&0) /:$1&!9! "(%$20(+(. R$-

' 20#%!2. /2!-&) – D%! !1=0$ 7!2-

"/+02!- 0, !#0'.-(<=0$ A(2( -

%$20'%0 0 0  !&%$ '% !1/:$&&!'%0, 

!60*($"!4 &(  (6*!" /2!-&$. R(&-

&() '!'%(-+)<=() &$!1A!*0"( *+) 

!#2$*$+$&0) %2/*!$" !'%0 "!*/+), 

-0*!- /:$1&.A 3(&)%04, 2(32(1!% 0 

 !&%2!+,&!-03"$20%$+,&.A "(%$-

20(+!-, ( %( 6$ *+) #2!$ %02!-(-

&0) 0&*0-0*/(+,&!4 !12(3!-(%$+,-

&!4 %2($ %!200 '%/*$&%!-;

%2$1!-(&0)   0'A!*&!4 #!*9!%!-+$&-3) 

&!'%0 '%/*$&%(. 8'-!$&0$ /:$1&!9! 

"(%$20(+( "!*/+) %2$1/$% !% '%/-

*$&%( !#2$*$+$&&!9! /2!-&) #!*-

9!%!-+$&&!'%0, &$!1A!*0"!9! *+) 

/'#$?&!9! !1/:$&0). G2!-$&, 9!%!--

&!'%0 '%/*$&%(   03/:$&0< &!-!9! 

"!*/+) !#2$*$+)$%') #20 #2!-$*$-

&00 -A!*&!9!  !&%2!+). N&(+03 +0-

%$2(%/2. #! (3.-($%, :%! -A!*&!"/ 

 !&%2!+< /*$+)$%') &$*!'%(%!:&!$ 

-&0"(&0$, ( - #$*(9!90:$' !4 #2( -

%0 $ 3(:('%/< !& '!-'$" /#/' ($%-

'). @!*$26(&0$ -A!*&!9!  !&%2!+) 

- +<:($% - '$1) &$ -$', 2(&$$ 03/-

:$&&.4 /:$1&.4 "(%$20(+ #2$*.*/-

=0A "!*/+$4, ( %!+, ! %!%, &(  !%!-

2!" 1(302/$%') 03/:$&0$ *(&&!9!. 

S%( '!'%(-+)<=() #!3-!+)$% '%2!0%, 

+!90:$' 0 '-)3(&&/< #!'+$*!-(-

%$+,&!'%, "!*/+$4-#!'%(-=0 !- 0 

"!*/+$4-#!%2$10%$+$4;

'!*$26(&0$ /:$1&!9! "(%$20(+(, 4) 

 !%!2!$ &$!1A!*0"! !'-!0%, - #2!-

 !"#$%&'&( )*&!+,'-)) ./.&'0$123)4 /5,'"/0'&!$%*/+/ 6/7#$1

W
G2!-&0 "('%$2'%-( - #2!7$''0!-

&(+,&!4 *$)%$+,&!'%0
C2$1/$".$ /2!-&0 /'-!$&0) <

/:

H0*. /:$1&.A 

"$2!#20)%04

1 ;(:(+,&.4. R$)%$+,&!'%, &/6-

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

0&'%2/ 500

B2$*'%(-+$&0$: !3&( !"+$&0$ ' 

!'&!-&."0 #!&)%0)"0 0 #2!5$*/-

2("0 - *(&&!4 !1+('%0

<
1

E$ 500.

@("!'%!)%$+,&() 

2(1!%(

2 J'#!+&0%$+,' 04.

B2!7$''0!&(+,&() *$)%$+,&!'%, 

#! /'-!$&&." (+9!20%"(" 1$3 

0&'%2/ 504

H!'#2!03-$*$&0$: '#!'!1&!'%, 

-!'#2!03-$'%0 !'&!-&.$ #!+!6$-

&0), 7( %. 0 %0#!-.$ #2!5$*/2. 

- *(&&!4 #2$*"$%&!4 !1+('%0 

(#0',"$&&!, /'%&!)

6
2

@$"0&(2.. B2( %0:$-

' 0$ 3(&)%0)

3 S '#$2%&.4.

H.'! ! -(+070502!-(&&() #2!-

7$''0!&(+,&() *$)%$+,&!'%,

G"$&0$: '#!'!1&!'%, #20"$&)%, 

#!+/:$&&.$ 3&(&0) *+) 2$?$&0) 

&$%0#!-.A (2$(+,&.A) 3(*(:

6
3

E(1!2(%!2&.$ 3(&)-

%0). I/2'!-.$ 2(1!%.. 

B2( %0 0

4 C-!2:$' 04.

@("!'%!)%$+,&!$  !&'%2/02!-(-

&0$ !1F$ %0-&! &!-!4 *$)%$+,-

&!'%0

C-!2:$'%-!: '#!'!1&!'%,, 2$?(%, 

&$'%(&*(2%&.$ 3(*(:0 0 *!1.-(%, 

&!-/< 0&7!2"(50<

6
4

;(/:&!-0''+$*!-

-(%$+,' () 2(1!%(. 

H.#/' &()  -(+070 (-

50!&&() 2(1!%(
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5$''$ #2!A!6*$&0) "!*/+), ( %( 6$ 

-0*. 3(&)%04 0 0A %2/*!$" !'%,;

/:$1&!-"$%!*0:$' 0$, "(%$20(+,-5) 

&!-%$A&0:$' 0$, #2!92(""&.$ 0 

0&7!2"(50!&&.$ 2$'/2'., %2$1/$-

".$ *+) !1$'#$:$&0) -'$A /:$1&.A 

"$2!#20)%04 "!*/+) 0 '("!'%!)-

%$+,&!4 2(1!%. '%/*$&%(.

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

'!*$26(&0) !12(3!-(&0) #!3-!+)$%:

1. B2!$ %02!-(%, '!*$26(&0$ !12(-

3!-(%$+,&.A #2!92("" - '!!%-$%'%-00 

'  !"#$%$&%&!'%&!4 "!*$+,< -.#/' -

&0 ( -/3(:

"!*/+0 #!3-!+)<% 5$+$&(#2(-+$&- –

&! '7!2"02!-(%, !%*$+,&.$ #2$*-
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