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&567898968 676:;<6=99=>= 7=?8@65=A;96B ?@B =<89C6 

&5=&D C9=E  &= =F9= :6 G@8789:=A A=H?DI9=>= 

&5= :5;9 :A; 6  6 :87J =5>;96H;<66 A=H?DI9=>= ?A6K896B 

=. A. ?!0)%'!3, A. 9. 7$/(!/", (7,+"3() 

A3!2!/$! 

 !"#$"%& '%(%)% !*!+,-. #/0%"*'%1** $#'(23"#0# ($*4,"*& ( /56) – #7,!8,-

)*+9 7%:%"! -,4(2 8#+/,7"#!+&-* %$*%;#-8%"*< * (/20*= 8#:9'#$%+,:,< 8# *!8#:9'#-

$%"*> *-* $#'(23"#0# 8/#!+/%"!+$% (5?) * 8/#82!;"#< !8#!#7"#!+9> (?@) !*!+,-.. 

?/,$.3,"*, *"+,"!*$"#!+* $#'(23"#0# ($*4,"*& (A56) "%( ?@ 8/*$#(*+, $ :2)3,- 

!:2)%,, ; !"*4,"*> 8#;%'%+,:,< BCC,;+*$"#!+* ((#8#:"*+,:9".< /%!=#( +#8:*$%) * 

/,02:&/"#!+* (2$,:*),"*, '%(,/4,;), % $ =2(3,- – ; !"*4,"*> 7,'#8%!"#!+* 8#:,+#$. 

?#B+#-2 ;%; "% B+%8%= 8:%"*/#$%"*& $#'(23"#0# ($*4,"*& (56), +%; * 8/* ,0# $.8#:-

","** ",#7=#(*-# 2)*+.$%+9 *-,>D*,!& /,%:9"., $#'-#4"#!+* 8# ?@ !*!+,-.. E 

(:& B+#0# +/,72,+!& *-,+9 !/,(!+$% (:& %(,;$%+"#< #1,";* +,;2D,< ?@. 

F/%(*1*#""# /%'/%7%+.$%:*!9 -,+#(*;* #1,";* ?@, #!"#$%""., "% #8/,(,:,-

"** '%$*!*-#!+* ($ $*(, "#-#0/%-- *:* +%7:*1), !$&'.$%>D,< ;:>),$., * #7#7D,"-

"., =%/%;+,/*!+*;* 56 ! (#82!+*-#< A56 $ ;#";/,+"#- B:,-,"+, 5?. ?#(0#+#$;% 

B+*= (%"".= +/,7#$%:% 7#:93#< (-"#0#:,+",<) 8/,($%/*+,:9"#< /%7#+..  ("%;# +#)-

"#!+9 * (#!+#$,/"#!+9 8#:2),"".= #1,"#; #!+%$:&:% 4,:%+9 :2)3,0#. G/#-, +#0#, 8#-

:2)%,-., $ +%;#< -,+#(*;, 8%/%-,+/. ?@ !##+$,+!+$2>+ +#:9;# (#!+%+#)"# 2';#-2 

;:%!!2 !*!+,- 28/%$:,"*& 56 (H56). ?/* *= !,/9,'"#< -#(,/"*'%1** +/,72,+!& 8#-

$+#/"%& /%7#+% 8# !#'(%"*> "#$#< -,+#(*;*. 

A-,""# $ +%;#< !*+2%1** "%=#(*+!& $ "%!+#&D,, $/,-& #+,),!+$,""%& !*!+,-%  /56. 

I%8/*-,/, -,+#(*;% #1,";* ?@ !,;+#/#$ H56 2003 0#(% [1] #!"#$%"% "% #7/%7#+;, 8/&-.= 

*'-,/,"*< 2/#$"& '%0/24,""#!+* (*!8,+),/#$, 8/#$,(,"".= "% (*!8,+),/!;*= 82";+%= $ 

/%':*)".= 2!:#$*&= 56 * ! 2),+#- /%'".= C%;+#/#$, $:*&>D*= "% !:#4"#!+9 28/%$:,"*& 

56. ?2+,- #!/,(","*& * ;2!#)"#-:*",<"#< %88/#;!*-%1** /,'2:9+%+#$ *'-,/,"*< #8/,(,-

:,". +%7:*)"., '%$*!*-#!+* ?@ #+ #!"#$".= =%/%;+,/*!+*; !,;+#/% * 8#+#;#$ 56. 6#!+#-

*"!+$#- -,+#(*;* &$:&,+!& 8/#!+#+% ,, 8/*-,","*&; #("%;# (#!+%+#)"# 0/27%&, #!/,(",""%&, 

%88/#;!*-%1*& =%/%;+,/*!+*; $:*&>D*= C%;+#/#$ ", 8#'$#:&,+ #7,!8,)*+9 +/,72,-2> $ 

!#$/,-,"".= 2!:#$*&= +#)"#!+9 #1,";* ?@. ?%/%-,+/. -,+#(*;* ", !##+$,+!+$2>+ (#!+*0-

"2+#-2 2/#$"> +,="*),!;*= !/,(!+$ (*!8,+),/!;*= 82";+#$ * 7#/+#$#0# #7#/2(#$%"*& 5@. 

G/#-, +#0#, ?@ '%$*!*+ #+ $",3"*= 2!:#$*< $.8#:","*& 8#:,+#$, "% ,, $,:*)*"2 +%;4, 

$:*&,+ ;#";/,+"%&, *'-,"&>D%&!& $# $/,-,"* !+/2;+2/% 8#+#;#$ 56 $ #7!:24*$%,-#- B:,-

-,"+, !*!+,-.  /56, )+# $ !2D,!+$2>D*= -,+#(*;%= 2)*+.$%,+!& !:*3;#- 0/27#. 

5 8#!:,("*, 0#(. "%=#(&+ $!, 7#:93,, /%!8/#!+/%","*, !8#!#7. #1,";* ?@, 

#!"#$%""., "% *-*+%1*#""#- -#(,:*/#$%"** 56 ! %(%8+%1*,< 8%/%-,+/#$ -#(,:* ; 

;#";/,+".- 2!:#$*&- H56 * 8#!:,(2>D,< !+%+*!+*),!;#< #7/%7#+;#< /,'2:9+%+#$ 

-#(,:*/#$%"*&. F%;#< 8#(=#(, "%8/*-,/, 3*/#;# 8/*-,"&,+!& $ J$/#8, * @KE 8/* 

#1,";, ?@ !,;+#/% H56 [2–5]. F%;#< 4, 8#(=#( $8,/$., 8/*-,"*+,:9"# ; 5? LM /,%-

:*'#$%" $ MNH? «N#!IAAE@» $ /%-;%= 8/#0/%--"#0# ;#-8:,;!% *-*+%1*#""#0# -#-

(,:*/#$%"*& GAO  /56 [6]. ?/* B+#- /%'/%7#+%"% #7#7D,""%& -,+#(*;% #1,";* ?@ 

+/,= ;:>),$.= ! +#);* '/,"*& !*!+,-.  /56 $ 1,:#- +*8#$ B:,-,"+#$ !*!+,-.: !,;-

+#/#$ H56, %B/#(/#-#$, 2)%!+;#$ $#'(23".= +/%!! (5F). 
=-'!2!1!/$! -',-L+"/,M +-,+,N/,+)$. =+,N!//,+)$ O),0, -,/%)$% 21% +!"-

),',3 L-'(31!/$%, L*(+)",3 )'(++, (O',2',.,3 

F/%(*1*#""# "%*7#:,, $%4".- B:,-,"+#-, +/,72>D*- ;#"+/#:& !#7:>(,"*& 
?@, !)*+%,+!& !,;+#/ H56. 5 "%!+#&D,, $/,-& $!, )%D, ;/*+*)".- -,!+#-, 0(, $#'"*-
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;%>+ 8/#7:,-. ! A56 * ;#+#/., #8/,(,:&>+ ?@ !*!+,-. $ 1,:#-, !+%"#$&+!& /%<#" * 
$':,+"#-8#!%(#)"., 8#:#!. (5??) %B/#(/#-%. I%;#",1, $#'-#4"#!+* $.8#:","*& BC-
C,;+*$".= 8#:,+#$ $# -"#0#- #8/,(,:&>+!& $#'-#4"#!+&-* 8# '%0/2';, 2)%!+;#$ 5F. 

?#;%'%+,:9, =%/%;+,/*'2>D*< ?@, (#:4," 7.+9 "%0:&(".- * =#/#3# *"+,/8/,-
+*/2,-.-, )+#7. -#4"# 7.:# :,0;# ;#"+/#:*/#$%+9 ,0# !#7:>(,"*,. 5 8/%;+*;,  /56 
[2–5] ?@ 8/*"&+# #8/,(,:&+9 $ /%':*)".= 8%/%-,+/%=. I%*7#:,, /%!8/#!+/%","".- 
&$:&,+!& 8#;%'%+,:9 A56. ?/#$,(,""., "%-* *!!:,(#$%"*& 8#;%'%:*, )+# #" (,<!+$*-
+,:9"# 8#'$#:&,+ 8#:2)*+9 "%*7#:,, (#!+#$,/"., #1,";* ?@. ?#B+#-2 B+#+ 8#;%'%+,:9 
*!8#:9'2,+!& $ (%:9",<3,- (:& $!,= +/,= +*8#$ B:,-,"+#$ !*!+,-.. 

5 #7#7D,""#- $*(, #8/,(,:,"*, ?@ B:,-,"+% -#4,+ 7.+9 !C#/-2:*/#$%"# !:,-
(2>D*- #7/%'#-.  ! "#$%$&'( )*)'$%+ ,-./ – "'0 '(1(2 %(1)*%(#3&(2 4./ 5 
"'0% "#$%$&'$, 6-* 10'0-07 ) 8(9(&&07 5$-02'&0)'3: %0;<' =+'3 5+60#&$&+ 5)$ 
6-$9>25#$&&+$ 0;-(&*?$&*2 60 =$806()&0)'* * "@@$1'*5&0)'*. 

5 "%!+#&D,- (#;:%(, 8/,(:%0%,+!& ,(*".< 8#(=#( ; 8#!+/#,"*> -,+#(*; #1,"-
;* ?@ 2;%'%"".= +/,= B:,-,"+#$ !*!+,-.  /56, '%;:>)%>D*<!& $ #8/,(,:,"** ?@ "% 
-"#4,!+$, 8#+#;#$ 56, ;#+#/., $#'-#4". $ +,),"*, #1,"*$%,-#0# 8,/*#(% $/,-,"*. 
?/* B+#-, 7:%0#(%/& 8/*-,","*> -#(,:*/#$%"*&, *D,+!& ",8#!/,(!+$,""%& !$&'9 -,-
4(2 ;:>),$.-* =%/%;+,/*!+*;%-*, #8/,(,:&>D*-* ?@, * A56. 5 #+:*)*, #+ +/%(*-
1*#"".= -,+#(*;, /%!!-%+/*$%>+!& ", ",;#+#/., #),"9 #7#7D,""., 8%/%-,+/. 8#+#-
;#$ 56, % ",8#!/,(!+$,""# 8#+#;*, '%(%$%,-., !$#*-* 4D -%/3/2+%-*. 

L%'"*1% $ %:0#/*+-%= #1,";* ?@ +/,= +*8#$ B:,-,"+#$ !*!+,-.  /56 '%;:>)%,+!&: 
– $ ;:>),$.= =%/%;+,/*!+*;%=, $ 8,/$2> #),/,(9 #8/,(,:&>D*= * #0/%"*)*-

$%>D*= ?@; 
– $ #!#7,""#!+&= !+/2;+2/. 8#+#;#$ 56 $ 5? B:,-,"+#$ ;#";/,+"#0# +*8%; 
– $ !#!+%$, (#8#:"*+,:9".= #0/%"*),"*<, 2)*+.$%,-.= 8/* #1,";, ?@. 
P% ?@ !,;+#/% H56 8/*"*-%,+!& +%;%& -%;!*-%:9"%& A56, 8/* ;#+#/#< ! '%(%"-

"#< $,/#&+"#!+9> $/,-,""%& '%0/24,""#!+9 (*!8,+),/#$ ", 8/,$.3%,+ "#/-%+*$"#0# 
'"%),"*&. @:,(#$%+,:9"#, #+ -#(,:* +/,72,+!& -#(,:*/#$%"*, 8/#1,!!#$ 8/#:,+% !,;-
+#/% ! #8/,(,:,"*,- $,:*)*" $/,-,""#< '%0/24,""#!+* 8/* #7!:24*$%"** (*!8,+),-
/%-* :>7#0# ;#";/,+"#0# 8/#0"#'*/2,-#0# 8#+#;% 56 $ 2!:#$*&= /%':*)"#0# +,="*),-
!;#0# * ;%(/#$#0# #!"%D,"*& (*!8,+),/!;#< 8#'*1**. 

P% ?@ %B/#(/#-% 8/*"*-%,+!& -%;!*-%:9"%& *"+,"!*$"#!+9 $':,+#$/8#!%(#;, 
8/* ;#+#/#< ", 72(2+ "%/23%+9!& "#/-. B3,:#"*/#$%"*& "% 8#(=#(,, "% 8#/#0, 5??, 
-,4(2 5??, % ",#7=#(*-., (:& B+#0# '%(,/4;* ", 8/,$.3%>+ '%(%""#0# (#82!+*-#0# 
'"%),"*&. @:,(#$%+,:9"#, +/,72,+!& -#(,:*/#$%"*, 8/#1,!!#$ 8/*:,+%/$.:,+% ! #8/,-
(,:,"*,- (#!+*0%,-.= "#/- B3,:#"*/#$%"*& * +/,72,-.= (:& B+#0# '%(,/4,;. ?/* 
B+#- !8#!#7 -#(,:*/2,-#0# 28/%$:,"*& 8/*:,+#-/$.:,+#- -#4,+ 7.+9 !:,(2>D*-: 
C%;+*),!;* *!8#:9'2,-.- 8/* #1,";, C%;+*),!;#< ?@; #8+*-%:9".- 8/* #1,";, 8#-
+,"1*%:9".= $#'-#4"#!+,< 8# ?@. 

P% ?@ 2)%!+;% 5F 8/*"*-%,+!& +%;%& -%;!*-%:9"%& A56, 8/* ;#+#/#< ,D, -#-
4,+ 7.+9 #!2D,!+$:," (#!+%+#)"# BCC,;+*$".< * 7,'#8%!".< 8#:,+. @)*+%,+!&, )+# 
B+# #7,!8,)*$%,+!&, ,!:*: 

– $,/#&+"#!+9 /%'/,3,"*& "% !-,"2 B3,:#"% 8# '%8/#!2 5@ ", -,"93, '%(%""#<; 
– 8/* 8#:,+, $!,= 5@ ! $.0#("#< (:& "*= ;/,<!,/!;#< !;#/#!+9> $,/#&+"#!+9 

"%/23,"*& 8/#(#:9".= "#/- B3,:#"*/#$%"*& * ",#7=#(*-#!+* 8/,(#+$/%D,"*& #8%!-
"#0# !7:*4,"*& (! 2)%!+*,- (*!8,+),/% *:* 82+,- !%-#B3,:#"*/#$%"*&) ", 8/,$.3%,+ 
'%(%""#0# 2/#$"&. 

@:,(#$%+,:9"#, +/,72,+!& -#(,:*/#$%"*, 8/#1,!!#$ $.8#:","*& 8#:,+#$ "% 2)%!+;, 
5F, !##+$,+!+$2>D*= $#'-#4".- 8#+#;%- 5@ * $.7/%""#< !+/%+,0** 28/%$:,"*& 56, ! 
C*;!%1*,< !:2)%,$ 8/#0"#'% *:* /,%:*'%1** "%/23,"*& "#/- B3,:#"*/#$%"*&. 
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F%;*- #7/%'#-, ",!-#+/& "% ",;#+#/., #!#7,""#!+* #+(,:9".= '%(%), -#4"# 
8/,(:#4*+9 #7#7D,""2> !=,-2 #1,"*$%"*& ?@ B:,-,"+#$ !*!+,-.  /56. 

=NP(% +Q!.( ,#!/"$ -',-L+"/,M +-,+,N/,+)$ O1!.!/)( A& 

@=,-% 8/#$,(,"*& #1,"#)".= *!!:,(#$%"*< 8# #7#!"#$%"*> =%/%;+,/*!+*; ?@ 
B:,-,"+% 5?, #!"#$%"".= "% *-*+%1*#""#- -#(,:*/#$%"**, 8/,(!+%$:,"% "% /*!. 1. 

 

5$+. 1. =NP(% +Q!.( ,#!/"$ -',-L+"/,M +-,+,N/,+)$ O1!.!/)( A& 

?/,($%/*+,:9"# 0#+#$&+!& (%""., 8# 8#+#;%- 56. O#02+ *!8#:9'#$%+9!& :*7# 
/,%:9"., (C%;+*),!;*,) 8#:,+"., (%"".,, :*7# 8/#0"#'"., (%"".,, !C#/-*/#$%""., 
"% #!"#$, 8/*"*-%,-#< 0*8#+,'. (!+%+*!+*),!;*, 8#+#;* 56).  7Q,- (%"".= (#:4," 
7.+9 (#!+%+#),", )+#7.: 

– «/,8/,',"+%+*$"#» (8/,(!+%$*+,:9"#) [7] #8*!.$%+9 $!, $#'-#4"., $%/*%"+. 
/,%:*'%1** 8#+#;%, 8/,4(, $!,0# "%*7#:,, "%8/&4,""., ! +#);* '/,"*& ?@; 

– 8#:2),""., !+%+*!+*),!;*, #1,";* *-,:* (#!+%+#)"2> (#$,/*+,:9"2> $,/#-
&+"#!+9. 

P%+,- 8/#$#(*+!& !#7!+$,""# -#(,:*/#$%"*, $!,= $%/*%"+#$ 8#+#;#$ 56 ! #(-
"#$/,-,"".- $.)*!:,"*,- ",#7=#(*-.= (:& 8#!:,(2>D,< #1,";* ?@ =%/%;+,/*!+*; 
$.8#:","*& 8#:,+#$. ?/* -#(,:*/#$%"** /,%:*'2,+!& !##+$,+!+$2>D%& !=,-% $.8#:-
","*& 28/%$:&,-.= 8#+#;#$ 56. ?/* #1,";, ?@ !,;+#/% * 2)%!+;% 5F 8/,(8#:%0%,+!&, 
)+# 8#:,+. /,%:*'2>+ 4D -%/3/2+. $ !##+$,+!+$** ! 8/*"&+.-* *!=#(".-* (%"".-* 
* C*;!*/2>+!& $!, !#7.+*&, +/,72>D*, 2)%!+*& (*!8,+),/%. E $#+ 8/* #1,";, ?@ %B-
/#(/#-% $ *-*+%1*#""#< -#(,:* ",#7=#(*-# /,%:*'#$%+9 !=,-2 28/%$:,"*& 8/*7.-
$%>D*- * $.:,+%>D*- 8#+#;%-* 5@ ! 8#!:,(2>D*- -#(,:*/#$%"*,- * #1,";#< 8#-
!:,(!+$*< +%;#0# 28/%$:,"*& (B+# !$&'%"# ! ",#7=#(*-#!+9> #1,";* /,%:*'2,-.= '%-
(,/4,;, =%/%;+,/*'2>D*= BCC,;+*$"#!+9 28/%$:,"*&). 

5!, ",#7=#(*-., (:& 8#!:,(2>D,< #1,";* ?@ /,'2:9+%+. -#(,:*/#$%"*& %/=*$*-
/2>+!& * 8/#=#(&+ !+%+*!+*),!;2> #7/%7#+;2 ! #1,";#< -%;!*-%:9"#0# '"%),"*& A56, 
8/* ;#+#/#< ! '%(%""#< $,/#&+"#!+9> #7,!8,)*+!& (#82!+*-%& ! +#);* '/,"*& 8/*"&+#0# 
;/*+,/*& 7,'#8%!"#!+* * BCC,;+*$"#!+* !*+2%1*&, ;#+#/%& 8/*"*-%,+!& '% ?@. 

C1R*!3S! TL/"#$$ ",.-1!"+( .,2!1$',3(/$%, /!,NQ,2$.S! 21% -',3!2!-
/$% ,#!/"$ &  

I% ;%4(#- *' 2;%'%"".= $.3, +/,= #!"#$".= B+%8#$ #1,";* ?@ *!8#:9'2>+!& 
+/* ;:>),$., 0/288. C2";1*< *!!:,(#$%+,:9!;#0# ;#-8:,;!% -#(,:*/#$%"*&: 

• 8#(0#+#$;% !1,"%/*& ($.7#/ *!!:,(2,-#0# B:,-,"+% !*!+,-., C#/-*/#$%"*, 
*!=#(".= 8#:,+".= (%"".= * 8%/%-,+/#$, 8#(0#+#$;% -#(,:*/2,-.= =%/%;+,/*!+*; * 
2!:#$*< $.8#:","*& 8#:,+#$); 

• !#7!+$,""# *-*+%1*#""#, -#(,:*/#$%"*,. O#4,+ 8/*-,"&+9!& ;%; /%!),+"#, (-%-
+,-%+*),!;#, -#(,:*/#$%"*,) ! #7/%7#+;#< 8#:,+".= (%"".=, +%; * $%/*%"+ -#(,:*/#$%"*& 
8/#1,!!#$ $.8#:","*& 28/%$:&,-.= 8#:,+#$ ((*"%-*),!;#,, (*!;/,+"#-!#7.+*<"#,); 
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• 8#!:,8#:,+".< %"%:*', #7,!8,)*$%>D*< %$+#-%+*'*/#$%""#, $.8#:","*, $!,= 
(,<!+$*<, !##+$,+!+$2>D*= 8/*"&+.- %:0#/*+-%- #7/%7#+;* «B;!8,/*-,"+%:9".= 
(%"".=» (:& 8#:2),"*& #1,"#; ?@. 

L%'/%7#+%"".< ;#-8:,;! -#(,:*/#$%"*& GAO  /56 [6] 8/,("%'"%)," (:& 8/#-
0"#'".= *!!:,(#$%"*< * 8#((,/4;* 8/*"&+*& !+/%+,0*),!;*= /,3,"*< 8# 8:%"*/#$%-
"*> * 28/%$:,"*> 56 * 5? !:247%-*  /56 LM. ?# C2";1*#"%:9".- $#'-#4"#!+&- 
GAO  /56 ", 2!+28%,+ '%/27,4".- %"%:#0%- (RAMS, TAAM, SAAM [2]). 5!, #8,/%-
1** $ GAO  /56 $.8#:"&>+!& ! (#!+%+#)".- 7.!+/#(,<!+$*,- $ /%-;%= $'%*-#!$&-
'%""#0# 8/#0/%--"#0# #7,!8,),"*&, *!8#:9'2>D,0# ,(*"., 7%'. (%"".=, /%!),+"., * 
*"+,/C,<!"., !/,(!+$% %"%:*'%, ;%/+#0/%C*),!;#, &(/#. 6:& /,3,"*& #+(,:9".= '%(%) 
*!8#:9'2>+!& !8,1*%:*'*/#$%"".,, #/*,"+*/#$%""., (:& ;#";/,+"#0# 8/*-,","*& %:-
0#/*+-. * 8/#1,(2/.. 5!, B+* $#'-#4"#!+* ;#-8:,;!% 8#'$#:&>+ ,0# *!8#:9'#$%+9, $ 
+#- )*!:,, (:& #1,";* ?@ B:,-,"+#$ 5? [8]. 

C,/"'!)$4$',3(//(% +Q!.( ,#!/"$ 21% &  +!"),'( 

?/,(:%0%,-%& -,+#(*;% *::>!+/*/2,+!& "% 8/*-,/, #1,";* ?@ !,;+#/% H56 
(/*!. 2). I,#7=#(*-# #+-,+*+9 !:,(2>D*, #!#7,""#!+* 8/#$,(,"*& -#(,:*/#$%"*&. 

 

5$+. 2.  Q!.( -',#!++( ,#!/"$ &  +!"),'( DA? 

1. ?@ #1,"*$%,+!& 82+,- 8/,($%/*+,:9"#0# /%!),+% $/,-,""#< '%0/24,""#!+* 

(*!8,+),/% (5P6) * A56 (:& ;%4(#0# )%!#$#0# 8#+#;% 56 *' *!=#("#0# /,8/,',"+%+*$-

"#0# "%7#/%. 5 8/,(:%0%,-#< -#(,:* 5P6 ! 2),+#- 4D -%/3/2+% ;%4(#0# 5@ /%!!)*-

+.$%>+!& ;#:*),!+$# $#'"*;"#$,"*& #!"#$".= #8,/%1*< 8# 28/%$:,"*> 56, $/,-& 

$.8#:","*& B+*= #8,/%1*< * #8/,(,:&,+!& !2--%/"%& 5P6. 5.)*!:,"*& #/0%"*'2>+!& 

$ 1*;:, 8# "%7#/2 !2+#)".= 8#+#;#$ 56. @ 2),+#- #8.+% #+,),!+$,"".= * '%/27,4".= 

-,+#(*; [2–5], /%!!-%+/*$%>+!& 3,!+9 #!"#$".= 0/288 #8,/%1*< (*!8,+),/%: 

– 8/*"&+*, "% !#8/#$#4(,"*, 5@, $=#(&D,0# $ 5? !,;+#/%; 

– !#8/#$#4(,"*, 5@ "% ;/,<!,/!;#< C%', 8#:,+% 8/* ,0# 8/#:,+, 5? !,;+#/%; 

– !#8/#$#4(,"*, 5@ 8/* !-,", $.!#+. ("% C%'%= 8#(Q,-% * !"*4,"*&, % +%;4, 

8/* !-,", B3,:#"% "% C%', ;/,<!,/!;#0# 8#:,+%); 

– #7"%/24,"*, * 8/,(28/,4(,"*, 8#+,"1*%:9".= ;#"C:*;+".= !*+2%1*< (?G@); 

– 8,/,(%)% 5@, 8#;*(%>D,0# 5? !,;+#/%, (/20#-2 (*!8,+),/2; 

– 8,/*#(*),!;*< %"%:*' $#'(23"#< #7!+%"#$;*. 

G%4(%& 0/288% =%/%;+,/*'2,+!& $,:*)*"#< $/,-,"".= '%+/%+ (PF) "% #("#;/%+-

"#, $.8#:","*, #8,/%1*< B+#< 0/288.. P"%),"*& PF '%(%>+!& ;%; %(%8+*$"., 8%/%-

-,+/. -#(,:*, '%$*!&D*, #+ 2!:#$*< /%7#+. (*!8,+),/%. E(%8+%1*& #!2D,!+$:&,+!& 
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82+,- $.7#/% *!=#(".= (%"".= 8# PF *' 8/,($%/*+,:9"# !C#/-*/#$%""#< 7*7:*#+,;* 

$%/*%"+#$ B+*= '%+/%+. ?/* B+#- 2)*+.$%>+!& ($, #!"#$"., 0/288. $:*&>D*= C%;+#-

/#$. G 8,/$#< 0/288, #+"#!*+!& +,="*),!;%& #!"%D,""#!+9 (*!8,+),/!;*= 82";+#$: 

2/#$,"9 #7,!8,),""#!+* !/,(!+$%-* *"C#/-%1** # =%/%;+,/*!+*;%= 56 (+#)"#!+9, )%!-

+#+% #7"#$:,"*& *"C#/-%1**), !/,(!+$%-* !$&'* (0#:#!#$%&/1*C/#$%& !$&'9), !/,(!+$%-

-* %$+#-%+*'%1** %"%:*'% * $*'2%:*'%1** $#'(23"#< #7!+%"#$;*, 8#((,/4;* 8/*"&+*& 

/,3,"*<. G# $+#/#< 0/288, #+"#!&+!& ;#";/,+"., 2!:#$*& /%7#+. (*!8,+),/%: 2/#$,"9 

#7,!8,),""#!+* 5@ * !#!,("*= (*!8,+),/#$ !/,(!+$%-* !$&'*, "#/-. B3,:#"*/#$%"*&, 

8#0#("., 2!:#$*&, ",#7=#(*-#!+9 8,/,0#$#/#$ ! 7#/+#- 5@ "% %"0:*<!;#- &'.;,. 

?/,(:%0%,-.< -,+#( %(%8+%1** 8%/%-,+/#$ ; ;#";/,+".- 2!:#$*&- H56, $ #+-

:*)*, #+ +/%(*1*#"".= -,+#(*; [1], 2)*+.$%,+ *'-,","*& 2!:#$*< ", ;#!$,"".- #7/%-

'#-, % ",8#!/,(!+$,"".- 2),+#- *= $:*&"*& "% $/,-& $.8#:","*& ;%4(#< #+(,:9"#< 

#8,/%1** (*!8,+),/%. R+# 8#'$#:&,+ 8#$.!*+9 +#)"#!+9 #1,";* 5P6. ?/* B+#- 2)*+.-

$%,+!&, )+# (*!8,+),/ /%7#+%,+ ! /%'".-* +*8%-* 5@ $ /%':*)".= 2!:#$*&=. I%8/*-,/: 

)%!+9 5@ #7#/2(#$%"% 1*C/#$#< :*"*,< !$&'* (CPDLC), % (/20*, – +#:9;# !/,(!+$%-* 

0#:#!#$#< !$&'*; (*!8,+),/. #("*= !#!,("*= /%<#"#$ *-,>+ !/,(!+$% 1*C/#$#< !$&'* 

(OLDI), % (/20*, ",+. H),+ B+*= #7!+#&+,:9!+$ #7,!8,)*$%,+!& '%(%"*,- $ 7*7:*#+,;, 

(%"".= # $!,= $#'-#4".= $%/*%"+%= '%+/%+ * (%"".= #7 #+"#!*+,:9"#< (#:, /%7#+. 

(*!8,+),/% $ /%':*)".= 2!:#$*&=. 

2. ?# -,/, $.8#:","*& !##+$,+!+$2>D*= /%!),+#$ C#/-*/2,+!& * '%8#-*"%,+!& 

-%!!*$ 8#)%!#$.= (%"".= 8# 5P6 * A56. 5.8#:"&,+!& !#$-,!+"%& #7/%7#+;% "%;#8-

:,"".= (%"".=. O,+#(#- "%*-,"93*= ;$%(/%+#$ #8/,(,:&>+!& =%/%;+,/*!+*;* ;#//,-

:&1*#""#< '%$*!*-#!+* 5P6 * A56. L,'2:9+%+#- !#$-,!+"#< #7/%7#+;* &$:&>+!& 0/%-

C*;* !/,(",0# '"%),"*& (O ) * !/,(",;$%(/%+*),!;#0# #+;:#","*& (@G ) $/,-,""#< 

'%0/24,""#!+* $ C2";1** #+ A56 (8#:*"#-. 2-0# 8#/&(;%). 

3. P% #1,";2 ?@ 8/*"*-%,+!& +%;%& -%;!*-%:9"%& A56, 8/* ;#+#/#< O  + µ @G  

$/,-,""#< '%0/24,""#!+* ", 8/,$.3%,+ "#/-%+*$"#0# '"%),"*&, 0(, µ – '%(%$%,-.< 8%-

/%-,+/. ?/* B+#- (#82!;%,+!&, )+# $ ",;#+#/.= !:2)%&= "#/-%+*$"#, '"%),"*, 72(,+ 

8/,$.3,"#. ?%/%-,+/ µ $.7*/%,+!& $ '%$*!*-#!+* #+ (#82!+*-#< )%!+#+. ($,/#&+"#!+*) 

+%;*= !:2)%,$ * ,0# $,:*)*"% &$:&,+!& 8/,(-,+#- (%:9",<3*= *!!:,(#$%"*<. 5 (%""#< 

/%7#+, 8/*"&+# '"%),"*, µ = 1 (:& #7,!8,),"*& (#$,/*+,:9"#< $,/#&+"#!+* 0,9. 

&'$.!' ,#!/"$ -',-L+"/,M +-,+,N/,+)$ '!(1U/,0, +!"),'( 

L%!!-#+/*- $ ;%),!+$, 8/*-,/% #1,";2 ?@ !,;+#/% G*,$-1 O#!;#$!;#0# 1,"+/% 

 /56. A!=#("#< 8#:,+"#< *"C#/-%1*,< &$:&,+!& !#$#;28"#!+9 8:%"#$ 8#:,+#$ '% ",-

(,:> "%*7#:,, *"+,"!*$"#0# 56 $ :,+"*< 8,/*#( (8#!:,("&& ",(,:& %$02!+% %"%:*'*-

/2,-#0# 0#(%). 5 /,'2:9+%+, 8/#$,(,"*& 2;%'%""#0# $.3, 1*;:% -#(,:*/#$%"*& (:& 

;%4(#0# *' 168 )%!#$.= 8#+#;#$ 56 #8/,(,:,". '"%),"*& A56 * !##+$,+!+$2>D,< 

5P6. L%!8/,(,:,"*, -"#4,!+$% /,%:*'#$%$3*=!& +#),; * 0/%C*; O  $/,-,""#< '%0/2-

4,""#!+* $ C2";1** #+ A56 8#;%'%". "% /*!. 3, (, 0(, 8# #!* %7!1*!! 8/*$,(,". '"%-

),"*& A56, 8# #!* #/(*"%+ – 5P6. L,'2:9+%+. 8/,(!+%$:,". (:& $/,-,"".= '%+/%+ 

(*!8,+),/% "% #+(,:9"., #8,/%1**, !##+$,+!+$2>D*= !#$/,-,""#-2 #+,),!+$,""#-2 

2/#$"> +,="*),!;#< #!"%D,""#!+* (*!8,+),/!;*= 82";+#$ H56 * 7#/+#$#< %88%/%+2-

/. 5@ (7,' *!8#:9'#$%"*& 1*C/#$.= :*"*< 8,/,(%)* (%"".= «7#/+ – (*!8,+),/» 

CPDLC * «(*!8,+),/ – (*!8,+),/» OLDI). I% /*!. 3, = 8/,(!+%$:," 0/%C*; «+/27;* 

/%!!,*$%"*&» O  +/- @G  ($,/="*< * "*4"*< 0/%C*;*, !/,("*< 0/%C*; – O ). N#/*-

'#"+%:9".-* :*"*&-* "% /*!. 3 #+-,),". 2/#$"* #+"#!*+,:9"#< )%!#$#< 5P6 0,55 * 

0,78, !##+$,+!+$2>D*, ,, "#/-%+*$".- '"%),"*&- 8/* /%7#+, #("#0# * ($2= (*!8,+),-

/#$ (/%(*#:#;%1*#""#0# * 8/#1,(2/"#0# ;#"+/#:&) "% (*!8,+),/!;#< 8#'*1**. 
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%)     7) 

5$+. 3. H(3$+$.,+)U 3'!.!//,M 4(0'LV!//,+)$ ,) 6A? ($) $ 0'(T$" «)'LN"$ '(++!$3(/$%» (%) 

P"%),"*& A56 8/* 2/#$"&= O  0,55 * 0,78 /%$". 22 * 28 5@/) !##+$,+!+$,""#. 

 1,";* ?@ !,;+#/% (-%;!*-%:9"., A56, ", 8/,$.3%>D*, O  + @G ) /%$". 20 * 

26 5@/) 8/* /%7#+, #("#0# * ($2= (*!8,+),/#$ "% (*!8,+),/!;#< 8#'*1**. 6:& !/%$",-

"*&: "#/-%+*$"%& ?@ !,;+#/% 8/* ($2= (*!8,+),/%= "% (*!8,+),/!;#< 8#'*1**, '%&$-

:,""%& O#!;#$!;*- /%<#"".- 1,"+/#-, – 29 5@/), +.,. 7:*';% ; !/,(",-2 '"%),"*> 

8/*$,(,"".= #1,"#;. 

AS3,2S 

?/,(:%0%,-.< $ (#;:%(, 8#(=#( 8#'$#:&,+ #7,!8,)*+9 2)%!+"*;#$ 8:%"*/#$%"*& 

$#'(23"#0# ($*4,"*& %;+2%:9".-* * (#!+#$,/".-* #1,";%-* 8/#82!;"#< !8#!#7"#-

!+* ;#-8#","+#$ !*!+,-.  /56. L%'/%7#+%""., -,+#(*;% * 8/#0/%--"., !/,(!+$%, 

#!"#$%""., "% 8/*-,","** *-*+%1*#""#0# -#(,:*/#$%"*&, 1,:,!##7/%'"# *!8#:9'#-

$%+9 ;%; 8/* 8/#$,(,"** 8/#0"#'".= *!!:,(#$%"*<, !$&'%"".= ! 8#*!;#- BCC,;+*$".= 

/,3,"*< 8# 8#$.3,"*> 8/#82!;"#< !8#!#7"#!+* !*!+,-., +%; * $ +,;2D,< /%7#+, #/-

0%"#$ 8:%"*/#$%"*& *!8#:9'#$%"*& $#'(23"#0# 8/#!+/%"!+$%. 

@$)!'()L'( 

1. O,+#(*;% #1,";* 8/#82!;"#< !8#!#7"#!+* !,;+#/#$ LS H56. H+$,/4(,"% /%!8#/&-

4,"*,- O*"+/%"!% LM #+ 7.05.2003 0. T IE-111-/. 

2. Majumdara A., Ochienga W. Y., Benthamb J., Richard 7. En-route sector capacity es-

timation methodologies: An international survey // Journal of Air Transport Management. 

2005. 

3. LINK2000 + Fast Time Simulation. To assess the Impact of DATA LINK on Sector Ca-

pacity. EUROCONTROL Headquarters, Brussels, 19 November 1999. 

4. Presentation AIR TOP. Deutsche Flugsicherung (DFS), 2009. 

5. Welch J. D., Andrews J. W., Martin B. D. Macroscopic workload model for estimating 

en route sector capacity. M.I.T. Lincoln Laboratory, Lexington, MA 02420-9185 Banavar 

Sridhar NASA Ames Research Center, Moffett Field, CA 90435. 

6. ?!0)%'!3 =. A., 80,',3( A. &. $ 2'. G#-8:,;! *-*+%1*#""#0# -#(,:*/#$%"*& 8#+#-

;#$ $#'(23"#0# ($*4,"*& // @7. +/2(#$ N#!IAAE@. @,/. 5#8/#!. %$*#"*;*. 2003. 

5.8.2(12). 

7. ?!0)%'!3 =. A., C(/ ;. A., 7$/(!/", A. 9., C(W1$",3( ;. 6. O,+#(*;% C#/-*/#-

$%"*& /,8/,',"+%+*$".= $=#(".= 8#+#;#$ $#'(23".= !2(#$ (:& /,3,"*& '%(%) #/-

0%"*'%1** $#'(23"#0# ($*4,"*& // @7. +/2(#$ N#!IAAE@ "A"C#/-%1*#""., +,=-

"#:#0** $ /%'/%7#+;%= !:#4".= !*!+,-". 2009. 5.8. 1 (16).  

8. 7$/(!/", A. 9., C(/ ;. A. L%'/%7#+;% %:0#/*+-#$ /%!),+% "#/-%+*$#$ 8/#82!;".= 

!8#!#7"#!+,< !,;+#/#$ #7!:24*$%"*& $#'(23"#0# ($*4,"*& // IX O,4(2"%/#("%& 

"%2)".-+,=". ;#"C. «A"+,::,;+2%:9"., !*!+,-.» (AIFJU@-2010), 0. 5:%(*-*/, 

28 *>"&-2 *>:& 2010 0. F/2(.. O.: 5NH *-,"* E. N. * I. N. @+#:,+#$.=, 2010. 

 


