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&5 67589:8 ;8<5=7>?:@8 A5B <5;8C: 7> &75 67>989:D 

9>7A5<>9:: E 78=:598 

 . >. <$)%0$/ ( (/")-&!)!'FG'0) 

E3!2!/$! 
 !"#$!%#"& # '"'(#) "'%*!+#$,'-## "' .'""/0 1!12"$ – !."# #) +'1/3 '*$,-

'(4"/3 5!6%!+!5 &!+,.'%+$52""!0 '"$#"'%*!$#72+*!0 6!(#$#*# # .28$2(4"!+$# 6! 

6%!$#5!.20+$5#9 "2)'*!""!1, !:!%!$, "'%*!$#*!5 # %'+6%!+$%'"2"#9 "'%*!1'"## 

[1], [2] , [3].  

;62-#<#*' %':!$ 5 .'""!0 !:('+$# !:,+(!5(2"' +*%/$/1 # *%#1#"'(4"/1 3'-

%'*$2%!1 6%!-2++' %'+6%!+$%'"2"#8 "'%*!1'"##, 85(89=2&!+8 "2.!+$,6"/1 .(8 "26!-

+%2.+$52""!&! "':(9.2"#8. >'""/2 !+!:2""!+$# $%2:,9$ 6%#12"2"#8 *!16(2*+"/3 

12$!.!5 !-2"*# # '"'(#)' "'%*!+#$,'-##, !+"!5'""/3 "' "':(9.2"## 6%!-2++!5, 3'-

%'*$2%#),9=#3 ,%!52"4 %')5#$#8 "'%*!1'"## "' %'++1'$%#5'21!0 $2%%#$!%##. ?'*#1 

!:%')!1, +,=2+$5,2$ "2!:3!.#1!+$4 %')%':!$*# '66'%'$' 1'$21'$#72+*!&! 1!.2(#%!-

5'"#8 %'++1'$%#5'21/3 6%!-2++!5 + ,72$!1 6%#7#""!-+(2.+$52""/3 +58)20 12@., "'%-

*!1'"#20 # !$!:%'@'21/1# 29 <'*$!%'1# [4]. A2B2"#2 .'""!0 )'.'7# 6!)5!(82$ 6%!-

&"!)#%!5'$4 %')5#$#2 "'%*!+#$,'-## 5 )'5#+#1!+$# !$ !:=20 +!-#'(4"!0, C*!"!1#72-

+*!0, 6+#3!(!&#72+*!0 # 6!(#$#72+*!0  !:+$'"!5*# "' $2%%#$!%##, 7$!, 5 +5!9 !72%2.4, 

85(82$+8 5'@"20B20 +!+$'5(89=20 6('"#%!5'"#8 %':!$ 6! 6%!$#5!.20+$5#9 "2)'*!"-

"!1, !:!%!$, "'%*!$#*!5 # %')5#$#9 "'%*!1'"##.  

D+"!5"/1# )'.'7'1#, 5!)"#*'9=#1# 5 6%!-2++2 6%!&"!)#%!5'"#8, 85(89$+8  

'"'(#) +!-#'(4"!0 +$%,*$,%/ "'%*!1'"##, ' $'*@2 5/85(2"#2 "'#:!(22 +,=2+$52""/3 

<'*$!%!5 %'+6%!+$%'"2"#8 "'%*!6!$%2:(2"#8. 

E9:'8 .#"'1#72+*'8 +#+$21' !:('.'2$ $!0 #(# #"!0 +$262"49 #"2%-#!""!+$#, 

7$! +(,@#$ !+"!5!0 6%!&"!)#%!5'"#8. F%# C$!1 6%!&"!)#%!5'"#2 !6%2.2(82$ $2".2"-

-## :,.,=2&! %')5#$#8 #++(2.,21!&! 85(2"#8 6%# ,+(!5##, 7$! 2&! )'*!"!12%"!+$#, 

+(!@#5B#2+8 5 6%!B(!1, :,.,$ +,=2+$5!5'$4 # 5 :,.,=21. 

<,2!1H '(43$)$% /('",.(/$$ 

D.#" #) 6!.3!.!5 * 1!.2(#%!5'"#9 +!-#'(4"/3 6%!-2++!5 )'*(97'2$+8 5 6%#-

12"2"## 1'$%#7"/3 1!.2(20, .20+$5#2 *!$!%/3 !+"!5'"! "' 6%2.+*')'"## :,.,=20 

5!)%'+$"!0 +$%,*$,%/ !:G2*$' 6%!&"!)#%!5'"#8 6! #)52+$"!0 +$%,*$,%2 5 "'+$!8=#0 

1!12"$ 5%212"# # *!C<<#-#2"$'1 52%!8$"!+$# 62%23!.' [5], [6]. ?%'.#-#!""'8 !:('+$4 

6%#12"2"#8 1'$%#7"/3 1!.2(20 – 6%!&"!)#%!5'"#2 6!(!5!)%'+$"!0 +$%,*$,%/ "'+2(2-

"#8 "' !+"!52 .'""/3 ! %!@.'21!+$# # +12%$"!+$# 5 %2&#!"2 [7]. 

H (#$2%'$,%2 5/.2(89$ +(2.,9=#2 &%,66/ "'+2(2"#8 5 +!-#'(4"!0 +$%,*$,%2 

"2)'*!""!&! !:!%!$' "'%*!$#*!5 [8], [9], [10]: "'+2(2"#2, #129=22 #11,"#$2$ * "'%*!-

1'"## (I); "'+2(2"#2, 53!.8=22 5 &%,66, %#+*' (S); "'%*!)'5#+#1/2, +!+$!8=#2 "' ,72-

$2 + .#'&"!)!1 +#".%!1' )'5#+#1!+$# !$ "'%*!$#72+*#3 52=2+$5 (Y); (#-', 6%#"#1'9-

=#2 6+#3!'*$#5"/2 52=2+$5' # "2 +!+$!8=#2 6!. "':(9.2"#21 (X); %'+6%!+$%'"#$2(# 

"'%*!$#72+*#3 52=2+$5 (D). D+"!5/5'8+4 "' .'""!0 +$%,*$,%2, 1!@"! %'++1!$%2$4 

+(2.,9=,9 +321, 1!.2(#%!5'"#8 %')5#$#8 "'%*!1'"## (%#+. 1). 

F!1#1! 5/B2,*')'""/3 !:!)"'72"#0 "' +3212 6%#52.2"/: !:=22 "'+2(2-

"#2 $2%%#$!%## (P); (#-', * *!$!%/1 6%#12"2"' 12%' "'*')'"#8 5 5#.2 (#B2"#8 

+5!:!./ (M). 

;(!@"!+$4 %'++1'$%#5'21!0 1!.2(# !:,+(!5(2"' .!+$'$!7"! +*%/$/1 3'%'*$2-

%!1 "'%*!1'"##, 5*(97'9=#1 52+41' +,=2+$52"",9 ('$2"$",9 +!+$'5(89=,9 [10], 

[11], 7$! $%2:,2$ *!16(2*+"!&! 6!.3!.' * !-2"*2 .'""!&! 85(2"#8. 
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7$+. 1.  I!.( .,2!1$',3(/$% '(43$)$% /('",.(/$$ 

 

>'""'8 1!.2(4 85(82$+8 1'%*!5+*!0 1!.2(49, # 22 %':!$' )'6#+/5'2$+8 5 5#.2 

1'$%#7"!&! ,%'5"2"#8 

iii WPFP  ! 11 ,  (1) 

&.2 iW  – +'(4.! 1#&%'-## 5 62%#!. i , 1F  – 1'$%#-' +(2.,9=20 +$%,*$,%/: 
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,  (2) 

&.2 62%5'8 +$%!*' +!.2%@#$ 52%!8$"!+$# %!@.2"#8 %2:2"*' , (#- *'@.!&! 5!)%'+$', ' 

"' .#'&!"'(# 52%!8$"!+$# (#- *'@.!&! 5!)%'+$' .! 1(n  .!@#$4 .! +(2.,9=2&! 

5!)%'+$'. 

H %':!$2 1!.2(# %'++1'$%#5'9$+8 +(2.,9=#2 6%!-2++/: 

1. >#"'1#*' "'+2(2"#8 + #11,"#$2$!1 * "'%*!1'"##: 

iii PFIFI 321  ! ,   (3) 

&.2 2F  – 1'$%#-' +$%,*$,%/ (2) .(8 &%,66/ "'+2(2"#8 I , 3F  – .#'&!"'(4"'8 1'$%#-', 

C(212"$/ *!$!%!0 85(89$+8 52%!8$"!+$81# 62%23!.' "'+2(2"#8 *'@.!&! 5!)%'+$' 5 

&%,66, I . 

2. >#"'1#*' (#-, +!+$!8=#3 "' ,72$2 + .#'&"!)!1 +#".%!1' )'5#+#1!+$# !$ "'%-

*!$#72+*#3 52=2+$5: 

iiii YFPFYFY 6541 ( ! ,   (4) 

&.2 4F  – 1'$%#-' +$%,*$,%/ (2) .(8 &%,66/ "'+2(2"#8 Y , 5F  – .#'&!"'(4"'8 1'$%#-', 

C(212"$/ *!$!%!0 85(89$+8 52%!8$"!+$81# 62%23!.' "'+2(2"#8 *'@.!&! 5!)%'+$' 5 

&%,66, Y , 6F  – .#'&!"'(4"'8 1'$%#-', C(212"$/ *!$!%!0 85(89$+8 52%!8$"!+$81# 

:/$4 6%#5(272""/1# * ,&!(!5"!0 !$52$+$52""!+$# .(8 (#- #) &%,66/ Y . 

3. >#"'1#*' (#-, 6%#"#1'9=#3 6+#3!'*$#5"/2 52=2+$5' # "2 +!+$!8=#3 "' 

,72$2: 
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iiiii XFXFPFXFX 109871 (( ! ,  (5) 

&.2 7F  – 1'$%#-' +$%,*$,%/ (2) .(8 &%,66/ "'+2(2"#8 X , 8F  – .#'&!"'(4"'8 1'$%#-', 

C(212"$/ *!$!%!0 85(89$+8 52%!8$"!+$81# 62%23!.' "'+2(2"#8 *'@.!&! 5!)%'+$' 5 

&%,66, X , 9F  – .#'&!"'(4"'8 1'$%#-', C(212"$/ *!$!%!0 85(89$+8 52%!8$"!+$81# 

:/$4 6%#5(272""/1# * ,&!(!5"!0 !$52$+$52""!+$# .(8 (#- #) &%,66/ X , 10F  – 

.#'&!"'(4"'8 1'$%#-', C(212"$/ *!$!%!0 85(89$+8 52%!8$"!+$81# 5+$'$4 "' ,72$ 

*'* "'%*!)'5#+#1/2 .(8 (#- #) &%,66/ X . 

4. >#"'1#*' (#-, %'+6%!+$%'"89=#3 "'%*!$#72+*#2 52=2+$5': 

iiii DFPFDFD 1312111 ( ! ,  (6) 

&.2 11F  – 1'$%#-' +$%,*$,%/ (2) .(8 &%,66/ "'+2(2"#8 D , 12F  – .#'&!"'(4"'8 1'$%#-', 

C(212"$/ *!$!%!0 85(89$+8 52%!8$"!+$81# 62%23!.' "'+2(2"#8 *'@.!&! 5!)%'+$' 5 

&%,66, D , 13F  – .#'&!"'(4"'8 1'$%#-', C(212"$/ *!$!%!0 85(89$+8 52%!8$"!+$81# 

.(8 (#- #) &%,66/ D  :/$4 6%#5(272""/1# * ,&!(!5"!0 !$52$+$52""!+$#. 

I'* 1!@"! 5#.2$4, .'""'8 1!.2(4 ,6%'5(82$+8 $':(#-'1# 131 ,...FF , +!.2%@'=#1# 

52%!8$"!+$"/2 !-2"*# +!:/$#0 62%23!.' 12@., &%,66'1# "'+2(2"#8, .(8 #3 )'6!("2"#8 

#+6!(4),9$+8 C*+62%$"/2 !-2"*#, !+"!5'""/2 "' )"'72"#83 *(9725/3 6!*')'$2(20.  

5#!/"( -('(.!)',3 .,2!1$ 

A'++1!$%#1 <!%1#%!5'"#2 C(212"$!5 ,6%'5(89=#3 1'$%#- 131 ,...FF  "' !+"!52 

<'*$!%!5, 3'%'*$2%#),9=#3 %')5#$#2 "'%*!1'"##.  

F%# 6!+$%!2"## 6%!&"!)' +$%,*$,%/ "'%*!6!$%2:#$2(20 ,7#$/5'9$+8 .5' 5)'#-

1!+58)'""/3 6%!-2++' – .21!&%'<#72+*!&! %')5#$#8 "'+2(2"#8 # %'+6%!+$%'"2"#8 "'%-

*!1'"## "' $2%%#$!%##, *!$!%/2 3'%'*$2%#),9$ 5!+6%!#)5!.+$5! "'+2(2"#8 "' $2%%#-

$!%## # "'%*!$#)'-#9 !:=2+$5'. >'""/2 6%!-2++/ 5)'#1!+58)'"/, $'* *'* "' "#3 

5(#89$ !:=#2 &%,66/ <'*$!%!5.  

H (#$2%'$,%2 [13] %'++1'$%#5'9$+8 !-2"#5'"#2 6%!-2++' "'%*!$#)'-## "' !+"!-

52 +!-#'(4"!-.21!&%'<#72+*#3 #".#*'$!%!5 +'1!!=,=2"#8 "2:('&!6!(,7#8, *!$!%/2 

3'%'*$2%#),9$ 6!52.2"72+*#2 # .21!&%'<#72+*#2 %2'*-## "'+2(2"#8 "' "2:('&!6!(,-

7#2. ;%2.# $'*#3 #".#*'$!%!5 5/.2(89$+8: 

1. J%!52"4 :2)%':!$#-/ ( 1I ); 

2. J%!52"4 )'%':!$"/3 6('$ ( 2I ); 

3. I!"-2"$%'-#8 .!3!.!5 "'+2(2"#8 – K".2*+ >@#"# ( 3I ); 

4. D$"!B2"#2 +12%$"!+$# * %!@.'21!+$# )' 62%#!. ( 4I ); 

5. D$"!B2"#2 7#+(' %')5!.!5 * 7#+(, :%'*!5 )' 62%#!. ( 5I ); 

6. L#+(! 6%2+$,6(2"#0, +!52%B2""/3 "2+!52%B2""!(2$"#1# 5 !:=20 +$%,*$,%2 

6%2+$,6(2"#0 ( 6I ); 

7. F%!-2"$ "'+2(2"#8, ,.!5(2$5!%2""!&! @#)"49 ( 7I ); 

8. F%!-2"$ "'+2(2"#8, 8+"! 5#.8=2&! 62%+62*$#5/ 5 @#)"# ( 8I ). 

 

I%!12 "#3 %'++1'$%#5'9$+8 :')!5/2 6!*')'$2(#: 

9. L#+(! )'%2&#+$%#%!5'""/3 :%'*!5 ( 1A ); 

10. L#+(! )'%2&#+$%#%!5'""/3 %')5!.!5 ( 2A ); 
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11. L#+(! %!.#5B#3+8 )' 62%#!. ( 3A ); 

12. L#+(! ,12%B#3 )' 62%#!. ( 4A ); 

13. L#+(! 6%2+$,6(2"#0, +!52%B2""/3 "2+!52%B2""!(2$"#1# ( 5A ). 

;!&('+"! &!+,.'%+$52""!0 +$'$#+$#*2, .(8 7'+$# 62%27#+(2""/3 6!*')'$2(20 

"':(9.'2$+8 6!(!@#$2(4"'8 .#"'1#*' [12] (%#+. 3). 
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7$+. 2. 7!)',+-!")$3( /,'.$',3(//JI 4/(*!/$K -,"(4()!1!K 81 ,..., II  

M2*!$!%/2 #) 62%27#+(2""/3 6!*')'$2(20 5 )"'7#$2(4"!0 +$262"# *!%%2(#%,9$, 

6%# C$!1 "2!:3!.#1! 5/.2(#$4 &%,66/ <'*$!%!5, "'#:!(22 )"'7#1/3 .(8 *'@.!0 5!)-

%'+$"!0 &%,66/. H $':(. 1 6%#52.2"/ 5/:!%!7"/2 !-2"*# *!C<<#-#2"$!5 *!%%2(8-## 

6!*')'$2(20 81 ,..., II  + 5!)%'+$"/1# &%,66'1# 562%5/2 5 @#)"# )'%2&#+$%#%!5'""/3 

"'%*!)'5#+#1/3. 

6(F1$#( 1 

5#!/"$ ",LMM$#$!/),3 ",''!1%#$$ -, &$'+,/G .!N2G 2(//J.$ -, -,"(4()!1%. 

81 ,..., II  $ 2(//J.$ -, 4(F,1!3(!.,+)$ /('",.(/$!K 

H!)%'+$"'8 

&%,66' 1I  2I  3I  
4I  5I  6I  7I  8I  

1A  2A  3A  
4A  5A  

15–17 0.37 -0.65 -0.79 0.76 0.69 0.33 0.70 0.69 -0.56 -0.53 -0.72 0.53 0.95 

18–19 0.51 -0.78 -0.88 0.85 0.85 0.54 0.65 0.50 -0.75 0.65 -0.79 0.72 0.88 

20–39 -0.38 0.98 0.82 -0.98 -0.85 -0.94 -0.84 -0.72 0.98 -0.47 0.95 -0.95 -0.75 

40–59 -0.20 0.83 0.70 -0.77 -0.82 -0.55 -0.90 -0.96 0.78 -0.63 0.76 -0.83 -0.52 

 

M' !+"!52 $':(. 1 !$:#%'9$+8 "'#:!(22 )"'7#1/2 <'*$!%/ .(8 52%!8$"!+$# 62-

%23!.' 5 &%,66, "'%*!6!$%2:#$2(20 (#- *'@.!&! 5!)%'+$'. D6%2.2(#1 %2&%2++#!""/2 

1!.2(# )'5#+#1!+$# C(212"$!5 1'$%#- 5F  # 8F : 

iiiiiii AIIIIF ) * * * * *! ((((((
,3

140

5,8

140

4,7

140

3,6

140

2,2

140

1

140 ; 

iiiiii AAIIF ) * * * *! (((((
,5

1715

4,3

1715

3,8

1715

2,7

1715

1

1715 ; 

iiiiii AIIIF ) * * * *! (((((
,5

1918

4,8

1918

3,7

1918

2,1

1918

1

1918 ; (7) 

iiiiii IIIIF ) * * * *! (((((
,8

3920

4,7

3920

3,3

3920

2,2

3920

1

3920 ; 

iiiiii AIIIF ) * * * *! (((((
,4

5940

4,8

5940

3,7

5940

2,2

5940

1

5940 ; 

iiii AIF ) * *! ,4

60

2,2
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1

60 , 
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&.2 iF  – 52%!8$"!+$4 62%23!.' 5 &%,66, "'+2(2"#8, ,6!$%2:(89=,9 "'%*!$#*#, !-2"#-

5'21'8 *'* 
i

i
i
s

y
f !  ().2+4 iy  – 7#+(2""!+$4 562%5/2 )'%2&#+$%#%!5'""/3 "'%*!)'5#-

+#1/3 +!!$52$+$5,9=2&! 5!)%'+$' )' 62%#!., is  – 7#+(2""!+$4 &%,66/ %#+*' +!!$-

52$+$5,9=2&! 5!)%'+$'); 51 ,...,**  – 6'%'12$%/ %2&%2++##; T

n ),...,( 1 ))) !  – "!%1'(4-

"! %'+6%2.2(2""'8 !B#:*' + ",(25/1 +%2."#1 # .#+62%+#20 ED 2+) ! ; E  – 2.#-

"#7"'8 1'$%#-'. H +(,7'2 "!%1'(4"!&! %'+6%2.2(2"#8 '..#$#5"!0 !B#:*# $%'.#-#-

!""/1 12$!.!1 !-2"#5'"#8 6'%'12$%!5 85(82$+8 12$!. "'#12"4B#3 *5'.%'$!5: 

i

TT FDXXDX 111 )(ˆ (
)

((
)!* ,  (8) 

&.2 +$%!*# 1'$%#-/ X  !:%')!5'"/ #) C(212"$!5 52*$!%!5 "':(9.2"#0 iI .  

N"'72"#8 C(212"$!5 !+$'(4"/3 ,6%'5(89=#3 1'$%#- !6%2.2(89$+8 "' !+"!52 

6!*')'$2(20 &!+,.'%+$52""!0 +$'$#+$#*#: 

1F , 2F   <!%1#%,9$+8 6! .'""/1 ! %!@.'21!+$# # +12%$"!+$# 5 %2&#!"2 [12]; 

3F  <!%1#%,2$+8 6! .'""/1 ! 3#1#72+*#3 !$%'5(2"#83 + -2(49 "'%*!$#72+*!&! 

!648"2"#8; 

4F , 7F , 11F  <!%1#%,9$+8 6! .'""/1 ! %!@.'21!+$# # +12%$"!+$# 5 %2&#!"2 

+%2.# %'++1'$%#5'21/3 &%,66 "'+2(2"#8; 

6F , 9F , 12F , 13F  <!%1#%,9$+8 6! .'""/1 !: ,%!5"2 )'%2&#+$%#%!5'""!0 6%2-

+$,6"!+$# 5 +<2%2 "2)'*!""!&! !:!%!$' "'%*!$#*!5; 

10F  <!%1#%,2$+8 6! .'""/1 ,72$' 7#+(2""!+$# "'%*!)'5#+#1/3 (#-. 

A'++1!$%#1 7#+(2""/2 %2),(4$'$/ 6%#12"2"#8 1!.2(# (1)–(6) "' .'""/3 6! 

;'"*$-F2$2%:,%&,. 
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7$+. 3.  <,2!1$',3(/$! *$+1!//,+)$ 4('!0$+)'$',3(//JI /('",4(3$+$.JI 

 !.2(# (1)–(6) "' %2$%!+62*$#5"/3 .'""/3 6!*')'$2(20 81,..., II  # 51,...,AA  

(%#+. 3) 3!%!B! !6#+/5'2$ .#"'1#*, %')5#$#8 "'%*!+#$,'-## 5 %2&#!"2 # 85(82$+8 !+-

"!5!0 6%!&"!)#%!5'"#8 %')5#$#8 %'++1'$%#5'21!&! 6%!-2++'. 

&',0/,4$',3(/$! '(43$)$% /('",+$)G(#$$ 

D-2"*' 6'%'12$%!5 1!.2(# (1)–(6) 6!+%2.+$5!1 6%#12"2"#8 ,%'5"2"#0 %2&%2+-

+## (7) 6!)5!(82$ 6!(,7#$4 .!(&!+%!7"/0 6%!&"!) %')5#$#8 "'%*!+#$,'-## "' !+"!52 

6%!&"!)' 6!*')'$2(20 81,..., II  # 51,...,AA , 7$!, 5 +5!9 !72%2.4, .'2$ 5!)1!@"!+$4 "'-

:(9.'$4 %')(#7"/2 5'%#'"$/ 6%!&"!)' 1'+B$':!5 "'%*!6!$%2:(2"#8 5 )'5#+#1!+$# 

+-2"'%#8 +!-#'(4"!-C*!"!1#72+*!&! %')5#$#8 $2%%#$!%##. 
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A'++1!$%#1 .21!&%'<#72+*,9 +$%,*$,%, "'+2(2"#8 &!%!.' ;'"*$-F2$2%:,%&' 5 

2010 &!.,. 
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7$+. 4.  E,4',+)/(% +)'G")G'( /(+!1!/$% 3  (/")-&!)!'FG'0! 3 2010 0,2G 

M' %#+. 4 1!@"! "':(9.'$4 )"'7#$2(4"/0 +6'. 7#+(2""!+$# "'+2(2"#8 5 5!)%'+-

$2 8–18 (2$ # 6#* 7#+(2""!+$# "'+2(2"#8 5 5!)%'+$2 25–35, "'#:!(22 "2:('&!6%#8$"!&! 

+ $!7*# )%2"#8 )':!(25'21!+$# "'%*!1'"#20. 

; -2(49 6!(,72"#8 .!(&!+%!7"!&! 6%!&"!)' %')5#$#8 "'%*!+#$,'-## "' $2%%#-

$!%##, *'* :/(! !$1272"! 5/B2, "2!:3!.#1! !+,=2+$5#$4 6%!&"!)#%!5'"#2 6!*')'$2-

(20 81,..., II  # 51,...,AA . H *'72+$52 #((9+$%'-## %'++1!$%#1 6%!&"!)#%!5'"#2 12$!.!1 

*!"+$'"$"!0 6!B'&!5!0 '5$!%2&%2++## + 95%-"/1 ,%!5"21 )"'7#1!+$# (%#+. 5). 
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7$+. 5.  &',0/,4$',3(/$! 4(F,1!3(!.,+)$ /('",.(/$!K 3  (/")-&!)!'FG'0! -'$ +'!2/$I 

4/(*!/$%I -',0/,4( -,"(4()!1!K 81,..., II  $ 51,...,AA  

0

0,0005

0,001

0,0015

0,002

0,0025

0,003

20
01

20
05

20
09

20
13

20
17

20
21

20
25

20
29

20
33

20
37

20
41

20
45

20
49

"#$%&$'

()*#$+,)-*./&0)123&&0)

 

7$+. 6.  &',0/,4$'G!.(% 2,1% /('",4(3$+$.JI 3 +)'G")G'! /(+!1!/$%  (/")-&!)!'FG'0( 

-'$ +'!2/$I 4/(*!/$%I -',0/,4( -,"(4()!1!K 81,..., II  $ 51,...,AA  
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:/)!'-'!)(#$% *$+1!//JI '!4G1H)(),3 

F!(,72""/2 %2),(4$'$/ 6%!&"!)' )':!(25'21!+$# "'%*!1'"#20 #((9+$%#%,9$ 

5!)1!@"!+$4 6%#12"2"#8 1!.2(# (1)–(6) .(8 '"'(#)' "'%*!+#$,'-## "' $2%%#$!%##. M' 

!+"!52 6!(,72""/3 %2),(4$'$!5 1!@"! +.2('$4 5/5!./ ! +$%,*$,%2 # 7#+(2""!+$# "'%-

*!)'5#+#1/3 5 %2&#!"2 (%#+. 6). ?'*, 6%2.6!(!@#$2(4"!, 5 2011 &!., 7#+(2""!+$4 "'%-

*!)'5#+#1/3 .!+$#&"2$ 1'*+#1'(4"!&! )"'72"#8, )'$21 "'7"2$+8 )'12$"/0 +6'. %2&#-

+$%'-## "!5/3 "'%*!1'"!5 # +"#@2"#2 .!(# "'%*!)'5#+#1/3 5 !:=20 +$%,*$,%2 "'+2-

(2"#8. F!(,72""/0 C<<2*$ 1!@"! !:G8+"#$4 %2)*#1 +"#@2"#21 7#+(2""!+$# "'+2(2-

"#8 5 5!)%'+$2 8–18 (2$, ' #12""! $23 (#-, *!$!%/2 5 2012–2014 &!.'3 +!+$'58$ :!(4-

B,9 7'+$4 &%,66/ %#+*' 6! "'%*!1'"##, 721 !:G8+"82$+8 +"#@2"#2 )':!(25'21!+$#. ; 

.%,&!0 +$!%!"/, "'+2(2"#2 5 5!)%'+$2 45 50 (2$ +12+$#$+8 5 !:('+$4 5"2 &%,66/ %#+*', 

6!+*!(4*, 5 12"4B20 +$262"# :,.2$ 6!.52%@2"' "'%*!$#)'-##. 

') :) 

 

7$+. 4. E,4'(+)/(% +)'G")G'( /('",-,)'!F$)!1!K 3 +)'G")G'! /(+!1!/$%  (/")-
&!)!'FG'0( /( 2015 ($) $ 2025 (%) 0,2J 

 

H 2016–2021 &!.'3 6%!&"!)#%,2$+8 6!5$!%"!2 5!)%'+$'"#2 7#+(2""!+$# 562%5/2 

)'%2&#+$%#%!5'""/3 "'%*!)'5#+#1/3 5 +#(, 6!6!("2"#8 &%,66/ %#+*' )' +72$ 1#&%'"-

$!5 # %!.#5B#3+8 5! 5%218 5+6(2+*' %!@.'21!+$# 5 2009–2011 &!.'3. H .'(4"20B21 

52%!8$"! +"#@2"#2 )':!(25'21!+$# "'%*!1'"#20 5+(2.+$5#2 62%212=2"#8 "'#:!(22 

1"!&!7#+(2""!0 &%,66/ "'+2(2"#8 5 5!)%'+$2 25–35 (2$ 5 62"+#!"",9 !:('+$4 # 5/3!-

.' 22 #) &%,66/ %#+*'. 

;(2.,2$ !$12$#$4, 7$! #+6!(4)!5'"#2 .'""!0 1!.2(# $%2:,2$ ,72$' 1#&%'-##, 

)"'72"#2 *!$!%!0 5 :!(4B!0 +$262"# )'5#+#$ !$ 5"2B"20 6!(#$#*#. H +#(, C$!&! "2!:-

3!.#1! !+,=2+$5(8$4 *!%%2*-#9 6'%'12$%!5 1!.2(# + -2(49 ,52(#72"#8 .!+$!52%"!-

+$# 6%!&"!)'. 

C$)!'()G'a 

1. J*') F%2)#.2"$' AO «D: ,$52%@.2"## ;$%'$2&## "'-#!"'(4"!0 :2)!6'+"!+$# A!+-

+#0+*!0 O2.2%'-## .! 2020 &!.'» !$ 12.05.2009 P 537. 

2. J*') F%2)#.2"$' AO «D: ,$52%@.2"## ;$%'$2&## &!+,.'%+$52""!0 '"$#"'%*!$#72-

+*!0 6!(#$#*# A!++#0+*!0 O2.2%'-## .! 2020 &!.'» !$ 09.06.2010 P 690. 

3. F!+$'"!5(2"#2 F%'5#$2(4+$5' AO «D: ,$52%@.2"## F!(!@2"#8 ! &!+,.'%+$52""!0 

+#+$212 1!"#$!%#"&' "'%*!+#$,'-## 5 A!++#0+*!0 O2.2%'-##» !$ 20.06.2011 P 

485.  

4. D",31!3  . E., =/G+,3 O. E. Q"'(#) # 6%!&"!)#%!5'"#2 6!*')'$2(20 "'%*!(!&#72-

+*!0 +$'$#+$#*# 5 J*%'#"2 # 5 R'%4*!5+*!0 !:('+$# //  !(!.S@4 # "'%*!$#*# (+!-

-#!(!&#8 "'%*!$#)1') / F!. %2.. H. Q. ;!:!(25', K. F. A,=2"*!. R'%4*!5: ?!%+#"&, 

2000. ;. 194–221.  
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5. >'$+),3  . >. K1#$'-#!""!2 1!.2(#%!5'"#2 C*!"!1#72+*#3 +#+$21: J72:. 6!+!-
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7. <G'(3!K C. >. U*!(!&#8 # :2)!6'+"!+$4 @#)"2.28$2(4"!+$#.  .: DDD «K).'$2(4-
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6%!&%'11/ ;'"*$-F2$2%:,%&' «I!16(2*+"/2 12%/ 6! 6%!$#5!.20+$5#9 )(!,6!$-

%2:(2"#9 "'%*!$#72+*#1# 52=2+$5'1# # #3 "2)'*!""!1, !:!%!$, 5 ;'"*$-
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