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123 504.064.45+691:539.3+628.4.036.045 

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

 
4!$,"5)6 (./)%(.78(96 )""7!:%;.<!78"5)6  

=%7)<!>()?!"5)6 #();!$")<!< 

,-.!/)  01.!.! 2 3 0 /,-1.4)! 5.6/ 4 

6(,768( 689, 8.:;!<4 1)8.9 ):,(  

=,6:. >/6=:?)8)-   ( )@9.66 (!,7 69.A. 

4$!:7%'!( "=%"%& %/!(5) >),)?!"5%+% -.+$0-(!()0 "<$%)<!78(9> ,.<!-

$).7%;, *@@!5<);(%"<8 5%<%$%+% $."",%<$!(. (. =$),!$! "<$%)<!78(9> %<>%:%; 

=$!:=$)0<)0 ABA «C!$.<%(». D90;7!(9 )-,!(!()0 @)-)5%-,!>.()?!"5)> >.$.5-

<!$)"<)5 %<:!7%?(9> ,.<!$).7%; =%"7! *5"=7#.<./)) ; #"7%;)0> .+$!"");(%6 

"$!:9. 2%5.-.(. (!%&>%:),%"<8 $.-$.&%<5) (%$,.<);(9> #5.-.()6 =% %&$.E!()F 

" %<>%:.,) 7)5;):)$#!,9> =$%,9G7!((9> %&H!5<%;. 

 

/BCD$#E$ FB&#': "<$%)<!78(9! %<>%:9, "<$%)<!78(9! ,.<!$).79, 7)5;)-

:./)0 -:.()6 ) "%%$#'!()6, .()7)(%;%! =$%)-;%:"<;%, .+$!"");(.0 "$!:.. 

 

A<>%:9 "<$%)<!78(9> ,.<!$).7%; %< "(%". -:.()6 ) "%%$#-

'!()6 =$!:=$)0<)6 >),)?!"5%6 =$%,9G7!((%"<) (! ,%+#< &9<8 

=$)$.;(!(9 5 %<>%:., "(%". %&H!5<%; ')7%+% @%(:.. I<) %<>%:9 

(!"#< ; "!&! =%<!(/).78(#F %=."(%"<8, <.5 5.5 -. ";%6 ')-(!(-

(96 /)57 %() (.5.=7);.F< ;$!:(9! =$%:#5<9 =$%)-;%:"<;.. 

3 "%'.7!()F, ; #<;!$':!((%, =%$0:5! %&$.E!()0 " %<>%-

:.,) "(%". %&H!5<%; ')7%+% "!5<%$. (!< =$.;)7 %/!(5) %&H!,%; 

%&$.-%;.()0, %/!(5) =%<!(/).78(%6 %=."(%"<) %<>%:%;, %&$.-

-#FE)>"0 =$) 7)5;):./)) -:.()6 ) "%%$#'!()6 =$%,9G7!(-

(%+% (.-(.?!()0. 

J<%)< %<,!<)<8, ?<% (.)&%7!! $."=$%"<$.(!((9,) ) :%"<%-

;!$(9,) "=%"%&.,) %/!(5) -.+$0-(!()6 0;70F<"0 >),)5%-

.(.7)<)?!"5)!. A:(.5% <.5)! ,!<%:9 %<7)?.F<"0 :7)<!78(%-

"<8F ) ;9"%5%6 "<%),%"<8F )> =$%;!:!()0. 4%,),% .(.7)-. 

=$%& (. "%:!$'.()! >),)?!"5)> "%!:)(!()6 .(.7)<)?!"5),) 

,!<%:.,), "<!=!(8 -.+$0-(!()0 %<>%:%; "(%". ,%'(% %>.$.5<!-

$)-%;.<8 )-,!(!()!, @)-)5%-,!>.()?!"5)> ";%6"<;. 3 (.)&%7!! 

-(.?),9, =%5.-.<!70, ,%'(% %<(!"<) ;%:%=%+7%E!()! ) =$%?-

(%"<8 =$) "'.<)) ) )-+)&!. 
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A&H!5<%, )""7!:%;.()0 0;707%"8 .()7)(%;%! =$%)-;%:"<;% 

7)5;):)$#!,%+% =$!:=$)0<)0 ABA «C!$.<%(» (+. C!$!-()5)). 4$%-

)-;%:"<;% &97% ;;!:!(% ; *5"=7#.<./)F ; 1958 +. ) ;9;!:!(% )- 

*5"=7#.<./)) ; ";0-) " &.(5$%<"<;%, =$!:=$)0<)0 ; 2008 +. 4$%-

/!"" =$%)-;%:"<;. .()7)(. ;57F?.7 ; "!&0 "7!:#FE)! "<.:)): 

; #"7%;)0> =.$%@.-(%+% =$%/!"". ()<$%&!(-%7 )"=.$07"0, ",!G)-

;.7"0 " )-&9<5%, ;%:%$%:. ) =$%=#"5.7"0 ?!$!- 5%(<.5<(96 .=-

=.$.<, -.=%7(!((96 <;!$:9, 5.<.7)-.<%$%,. 4$%/!"" ;%""<.(%;-

7!()0 G!7 (. =%;!$>(%"<) 5.<.7)-.<%$. :% =%7(%+% =$!;$.E!()0 

()<$%&!(-%7. ; .()7)(.  !.5/)%((%! <!=7% %<;%:)7%"8 ;9"%5%5)-

=0E), %$+.()?!"5), <!=7%(%")<!7!, (DAL). 2.7!! $!.5/)%((9! 

+.-9 %>7.':.7)"8, .()7)( 5%(:!(")$%;.7"0 ) "%&)$.7"0 ; !,5%-

"<), . )-&9<%5 ;%:%$%:. ;%-;$.E.7"0 ; /)57 [2]. 

N. %"(%;.()) .(.7)-. $!.7)-#!,%+% $.(!! =$%)-;%:"<;!(-

(%+% =$%/!"". ) ; >%:! )-#?!()0 @%(:%;9> ,.<!$).7%; &97) #"-

<.(%;7!(9 %&7."<) =%<!(/).78(%+% -.+$0-(!()0 .()7)(%, 

;(#<$) =$%)-;%:"<;!((9> 5%$=#"%; ) (. =$)7!+.FE!6 <!$$)<%-

$)). 4$) ;9&%$! <%?!5 %<&%$. =$%& %"%&!((% ;.'(. &97. "7!-

:#FE.0 )(@%$,./)0: 

  ,!"<. =$!;9G!()0 =$!:!78(% :%=#"<),9> 5%(/!(<$./)6 

;!E!"<;. ; ;%-:#>! $.&%?!6 -%(9 ("%+7."(% :.((9, /!(<$.78(%6 

7.&%$.<%$)) =$!:=$)0<)0); 

  <%?5) ;%-,%'(9> =$%7);%; ) #<!?!5 =$%:#5<%; ) =%7#-

=$%:#5<%; ; =$%/!""! =$%)-;%:"<;. ("%+7."(% %=)".()F 7)()) 

<$.("=%$<)$%;5) +%<%;%6 =$%:#5/))); 

  (.7)?)! =0<!( -.+$0-(!()0 (. <!$$)<%$)) "57.:. +%<%-

;%6 =$%:#5/)), ; ,!"<.> =$%,!'#<%?(%+% >$.(!()0 =$%:#5<%; ) 

=%7#=$%:#5<%;, (. <!$$)<%$)) =$%)-;%:"<;!((%+% /!>.. 

D >%:! =%"7!:#FE!+% $!5%+(%"/)$%;%?(%+% %&"7!:%;.()0 

=$%,9G7!((%6 =7%E.:5) &97) ;90;7!(9 7%5.78(9! =7%E.:5) 

-.+$0-(!()0 %"<.<5.,) "9$80, +%<%;%6 =$%:#5/)) ) "%=#<"<-

;#FE),) %<>%:.,) %< :!0<!78(%"<) =$!:=$)0<)0. D 5%(<.5<-

(%, %<:!7!()) %&(.$#'!(9 =$%7);9 =$%:#5<%; (. =%7#, "<!(.> 

; %&7."<) +):$%-.<;%$%; !,5%"<!6 " .()7)(%,. N. =%7# ) "<!(.> 

%<:!7!()0 :)"<)770/)) =0<!( -.+$0-(!()0 (! &97% %&(.$#'!(%, 

=$%7);9 "9$80 ) =%7#=$%:#5<%; %<"#<"<;%;.7). D% ;"!> =%,!-

E!()0> =$%)-;%:"<;!((%+% /!>. =% =%7#?!()F .()7)(., (!-

",%<$0 (. %"<.(%;5# =$%)-;%:"<;. ; 2008 +., =$)"#<"<;#!< #"-

<%6?);96 -.=.> .()7)(. ) ()<$%&!(-%7.. N!=%"$!:"<;!((% (. 

%&H!5<! &97) "5%$$!5<)$%;.(9 <%?5) %<&%$. =$%& "<$%)<!78(9> 
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,.<!$).7%;, 5%<%$9! "%%<;!<"<;#F< <$!, -%(.,: ,.5"),.78(%+%, 

"$!:(!+% ) ,)(),.78(%+% -.+$0-(!()0. 

270 %/!(5) )-,!(!()0 @)-)5%-,!>.()?!"5)> ";%6"<; (!-

%&>%:),% -(.<8 -(.?!()0 <$!&#!,9> =%5.-.<!7!6 ; (.?.78(%, 

=!$)%:! *5"=7#.<./)). O(@%$,./)F %& )">%:(9> ";%6"<;.> 

%<%&$.((9> %&$.-/%; =$)(),.7) "%+7."(% (%$,.<);(9, :%5#-

,!(<., (KAJL 961—57, KAJL 6787—90, KAJL 961—89). 4$) *<%, 

:% (.?.7. =$%;!:!()0 %=9<. %<%&$.((9! %&$.-/9 &97) "+$#=-

=)$%;.(9 =% (!"5%785), =$)-(.5.,: ;(!G(!,# ;):#, +.&.$)<-

(9, $.-,!$.,, ,.$5)$%;5!, ,!"<., %<&%$.. D %<:!78(9! +$#==9 

&97) %<(!"!(9 "7!:#FE)! ;):9 =7)<%5: 5$#=(%@%$,.<(.0 (.-

=%78(.0 =7)<5., "$!:(!@%$,.<(.0 (.=%78(.0 =7)<5., ) ,.7%-

@%$,.<(.0 #();!$".78(.0 ((.=%78(%-(."<!((.0) =7)<5.. 

O"=9<.()! %<%&$.((9> %&$.-/%; =$%;%:)7) ; "%%<;!<"<;)) 

" <$!&%;.()0,) "%%<;!<"<;#FE)> (%$,.<);(9> :%5#,!(<%; [1]. 

A=$!:!7!()! =$%?(%"<) =$) )-+)&! =$%;%:)7) (. /!79> 

=7)<5.>, ;9"#G!((9> ) =%:+%<%;7!((9> "%+7."(% <$!&%;.()0, 

"<.(:.$<.. J>!,. )"=9<.()0 =$!:"<.;7!(. (. $)". 1. 

 

 !". 1. #$%&' !"()*'+!, (-!*./ +' (0.1+."*2 (0! !34!5% [1]: 

1 – .(.0'; 2 – 0%3!+.6', (0./-'7/'; 3 – .50'3%8; 4 – 7%*'-2,  

(%0%7'9:', +'40;3/; 

4$!:!7 =$%?(%"<) =$) )-+)&!, ;9?)"707) =% @%$,#7! 

)-+ 2

3
,

2

Fl
R

bh
!  

+:!  F — $.-$#G.FE.0 (.+$#-5., N; l — $.""<%0()! ,!':# %"0,) 

%=%$, ,,; b — G)$)(. %&$.-/., ,,; h — <%7E)(. %&$.-/., ,,. 

P. =$!:!7 =$%?(%"<) =$) )-+)&! =7)<%5 :.((%6 =.$<)) 

=$)(),.7) "$!:(!.$)@,!<)?!"5%! -(.?!()! $!-#78<.<%; )"=9-
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<.()6 ;"!> %&$.-/%;, =$) *<%, =%7#?!((96 $!-#78<.< %5$#+707) 

:% 0,1 Q4.. 

D%:%=%+7%E!()! =% ,.""! (-(.?!()! %<5$9<%6 =%$)"<%"<)) 

%=$!:!707) :;#>?."%;9, 5)=0?!()!, <$!> ?."<!6 %:(%6 =7)<5), 

=%7#?!((9> =%"7! )"=9<.()0 (. =$%?(%"<8 =$) )-+)&!. P(.?!()! 

;%:%=%+7%E!()0 (; =$%/!(<.>) $.""?)<9;.7) =% @%$,#7! 

2 1

1

100
m m

W
m

"
! ! #$%  

+:!   m1 — ,."". %&$.-/., ;9"#G!((%+% :% =%"<%0((%6 ,.""9, +; 

m2 — ,."". %&$.-/., (."9E!((%+% ;%:%6, +. 

4%7#?!((9! $!-#78<.<9 ;9?)"7!()6 %5$#+707)"8 :% 0,1 %. 

 !-#78<.<9 )"=9<.()0 @)-)5%-,!>.()?!"5)> =%5.-.<!7!6 

%&$.-/%; =7)<5) =$!:"<.;7!(9 ; <.&7. 1. 

L.&7)/. 1 

9$GHBIJ'JE KG*$L$+KM NL&D+&FJ+EO O'L'PJ$LKFJKP  
&QL'G%&# FJL&KJ$BI+EO *'J$LK'B&# 

D): =7)<5);  
,!"<% %<&%$. 

R.$.5<!$)"<)5. 
%&$.-/. 

R, 
5+"/",2 W, %

J<!=!(8 -.-
+$0-(!()0  

J$!:(!@%$,.<(.0 (.-
=%78(.0 =7)<5.; &9<%;%! 
=%,!E!()! %<:!7!()0 "!-
=.$./)) 

4$) ;)-#.78(%, 
%",%<$! =0<!( -.-
+$0-(!()0 (! %&-
(.$#'!(% 

 
473 

 
2,41

 
Q)(),.78-

(.0 

3$#=(%@%$,.<(.0 (.-
=%78(.0 =7)<5., >$.()-
7)E! +%<%;%6 =$%:#5/)) 
%<:!7!()0 :)"<)770/)) 
(=%7) 

O,!F<"0 (!-
&%78G)! =0<(. 
-.+$0-(!()0 782 3,20 J$!:(00 

J$!:(!@%$,.<(.0 (.-
=%78(.0 =7)<5.; %<:!7!-
()! "!=.$./)), =%7 # !,-
5%"<!6 " .()7)(%,-
"9$/%, 

O,!F<"0 (!-
&%78G)! =0<(. 
-.+$0-(!()0 483 3,19 J$!:(00 

Q.7%@%$,.<(.0 #();!$-
".78(.0 =7)<5.; %<:!7!-
()! "!=.$./)), =%7 # !,-
5%"<!6 " .()7)(%,-
"9$/%, 

47)<5. =%5$9<. 
"7%!, =$%:#5<%; 
) =%7#=$%:#5<%;, 
=$%7)<9> ; =$%-
/!""! =$%)-;%:-
"<;. 

201 3,11 D9"%5.0 

Q.7%@%$,.<(.0 #();!$-
".78(.0 =7)<5.; "<!(. 
%5%7% !,5%"<!6 >$.(!()0 
+%<%;%+% .()7)(. 

S;(9! =0<(. -.-
+$0-(!()0 

261 5,35 D9"%5.0 

Q.7%@%$,.<(.0 #();!$-
".78(.0 =7)<5.; =%7, 7!-
"<()?(96 =$%7!< ;<%$%+% 
*<.'. 

A<"#<"<;)! =0<!( 
-.+$0-(!()0 

 
225 

 
1,84

 
Q)(),.78-

(.0 
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A5%(?.()! <.&7. 1 

D): =7)<5);  
,!"<% %<&%$. 

R.$.5<!$)"<)5. 
%&$.-/. 

R, 
5+"/",2

W, 
% 

J<!=!(8 -.-
+$0-(!()0 

Q.7%@%$,.<(.0 #();!$-
".78(.0 =7)<5.; =%7 

4$)"#<"<;)! =0-
<!( -.+$0-(!()0 
; (!&%78G%, 5%-
7)?!"<;! 

216 2,57 J$!:(00 

J$!:(!@%$,.<(.0 (.=%78-
(.0 =7)<5.; =%7 

4$)"#<"<;)! =0-
<!( -.+$0-(!()0, 
=7!(5. )- =$%-
:#5<%; )7) =%7#-
=$%:#5<%; =$%)--
;%:"<;. 

332 7,47 D9"%5.0 

Q.7%@%$,.<(.0 #();!$-
".78(.0 =7)<5.; "<!(. 

4$)"#<"<;)! =0-
<!( -.+$0-(!()0, 
=7!(5. )- =$%-
:#5<%; )7) =%7#-
=$%:#5<%; =$%)--
;%:"<;. 

191 4,50 D9"%5.0 

 

270 (.+70:(%"<) =%7#?!((9! $!-#78<.<9 =$!:"<.;7!(9 ; 

;):! +)"<%+$.,,9, =$) *<%, )">%:(%! -(.?!()! #"7%;(% %&%-(.-

?!(% =$0,%6 7)()!6 ($)". 2 ) 3). 

 
 !". 2. <!"*.40'&&' !3&%+%+!, (0.1+."*! (0! !34!5% (/4"/"&2)  

0'3-!1+)$ 6!7.6 (-!*/!: => – /0;(+.?.0&'*+', (-!*/', #> – (-!*/'  

"0%7+%4. ?.0&'*', @> – &'-.?.0&'*+', (-!*/' 

 !-#78<.<9 )-,!$!()6 =%5.-.7), ?<% ;%:%=%+7%E!()!, . -(.-

?)<, ) =%$)"<%"<8 %&$.-/%; ;%-$%"7. ; "$!:(!, ; 1—4 $.-.. 4%$)"-

<%"<8 #;!7)?)7."8 ; (.)&%78G!6 "<!=!() # %&$.-/%; " -.@)5")$%-

;.((9, ;9"%5), #$%;(!, -.+$0-(!()0. 3$%,! <%+%, "()'!()! 

=$%?(%"<(9> ";%6"<; =7)<5) %<,!?.!<"0 ) =% =%5.-.<!7F "%=$%-

<);7!()0 )-+)&.FE), (.+$#-5., — =.:!()! =$%?(%"<) "%"<.;70!< 

:% 34 %. P.()'!((9! =%5.-.<!7) =$%?(%"<) =$) )-+)&! ),!F< 

<.5'! %&$.-/9 =7)<5) " ;9"%5), #$%;(!, -.+$0-(!()0. 
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 !". 3. <!"*.40'&&' !3&%+%+!, 6.7.(.4-.:%+!, (%) 0'3-!1+)$ 6!7.6 (-!*/!:  

=> – /0;(+.?.0&'*+', (-!*/', #> – (-!*/' "0%7+%4. ?.0&'*',  

@> – &'-.?.0&'*+', (-!*/' 

L.5), %&$.-%,, =%: ;%-:!6"<;)!, .+$!"");(%6 "$!:9 .()7)(%-
;%+% /!>. (.=%78(.0 ) "<!(%;.0 5!$.,)?!"5.0 =7)<5. )-,!()7. 
=%5.-.<!78 =%$)"<%"<) :% 4 ) &%7!! $.-, =%5.-.<!78 =$%?(%"<) (. 
)-+)& "()-)7"0 :% 66 %. N. %"(%;.()) =%7#?!((9> :.((9> "?)<.-
!,, ?<% )-,!(!()! )">%:(9> @)-)5%-,!>.()?!"5)> >.$.5<!$)"<)5 
,.<!$).7%; =%;7)0!< (. "<!=!(8 %=."(%"<) "<$%)<!78(9> %<>%:%; 
-. "?!< #;!7)?!()0 (.5%=7!((9> ("%$&)$%;.((9>) =%;!$>(%"<8F 
=7)<5) -.+$0-(0FE)> ;!E!"<;. J<$%)<!78(9! ) %<:!7%?(9! ,.<!-
$).79 -:.()6 ) "%%$#'!()6, ;(#<$) 5%<%$9> &97. .+$!"");(.0 
=$%)-;%:"<;!((.0 "$!:. ), ;%-,%'(%, -.+$0-(!()! =$%:#5<.,) ) 
=%7#=$%:#5<.,) =$%)-;%:"<;., =%:7!'.< %&0-.<!78(%,# =$!:;.$)-
<!78(%,# %&!-;$!');.()F. 

4%7#?!((9! $!-#78<.<9 :%5.-9;.F< (!%&>%:),%"<8 $.-$.-
&%<5) (%$,.<);(9> #5.-.()6 =% %&$.E!()F " %<>%:.,) "<$%)-
<!78(9> ,.<!$).7%; -:.()6 ) "%%$#'!()6 7)5;):)$#!,9> =$%-
,9G7!((9> %&H!5<%;. 
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