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*+,-*+,./-01.- *23-4. 345 6-7-8.5 9+3+/ 02:6+8-8.5 

;238<: 6-0=602; >24?7.: 0,6+,.@.A.62;+88<: 29-6 . .: 

 6.*-8-8.- 

4. +. 6BC(D"E (0$#)F- "F"%GB%H) 

 !"#$%&' (%)*+*,' -!%./"0 1"(2 /' -$'/%,% 3"!"4" *51%.,/'. 67% .%08'. "9"-

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

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

1"("-",!%#$%/** * /% *5&%/*,.; 3'!'9,%! 1"("-"$>5"1'/*;. ?<!"&/' '/,!"-"<%//'; 

/'<!:59' /' 1"(/2% !%.:!.2 .:4*. @"<$'./" *&%AB*&.; -!"</"5'& [2, 3], 9 2025 <"(: 

9"$*8%.,1" -",!%#$;%&"0 -!%./"0 1"(2 &"7%, (".,*8> :!"1/; *&%AB*3.; C9"/"&*8%-

.9* (".,:-/23 5'-'."1. D"7/" .9'5',>, 8," -!"#$%&' (%)*+*,' -!%./"0 1"(2 #"$%% 

".,!';, 8%& -!"#$%&' . 5'-'.'&* :<$%1"("!"("1. 

E /'4%0 .,!'/% /%, -!"#$%&2 (%)*+*,' -!%./"0 1"(2, F"..*; 5'/*&'%, 1,"!"% 

&%.," 1 &*!% -" "#G%&: -!%./"1"(/"<" .,"9'. ?(/'9" (".,',"8/" ".,!" .,"*, -!"#$%&' 

9'8%.,1' -!%./"0 1"(2. 

?(/*& *5 5/'8*&23 5'-'./*9"1 -!%./"0 1"(2 ;1$;A,.; 9!:-/%04*% "5%!', ,'-

9*% 9'9 ='09'$, '&%!*9'/.9*% E%$*9*% "5%!', 9!:-/%04*% "5%!' H1!"-2 – I'("7.9"% * 

?/%7.9"%. 

J$; ."3!'/%/*; 1"(/23 !%.:!."1 .:4* &"7/" 12(%$*,> .$%(:AB*% 1'7/%04*% 

-!"#$%&2 – "-!%(%$%/*% :!"1/%0 ("-:.,*&"0 '/,!"-"<%//"0 /'<!:59* /' 1"(/2% "#G-

%9,2 * ."3!'/%/*% 1"(/23 C9"$"<*8%.9*3 .*.,%&, 9","!2% * -"((%!7*1'A, 9'8%.,1" 

1"(2. 

J$; "-!%(%$%/*; ("-:.,*&"0 '/,!"-"<%//"0 /'<!:59*, ($; ."3!'/%/*; :.,"08*-

1".,* 1"(/23 C9".*.,%& I'("7.9"<" * ?/%7.9"<" "5%! #2$* ."5('/2 &',%&',*8%.9*% 

&"(%$*. 

 %!12% &"(%$* C9".*.,%&2 I'("7.9"<" "5%!' #2$* ."5('/2 E.E. D%/4:,9*/2& 

* ?.K. E"!"#>%1"0 1 1987 <"(: [6] * L.E. I%"/"12&, D.D. ?.,'-%/9" * H.K. I'-,%1"0 1 

1990 <"(: [5]. 

 "5(/%% 1 -%!*"( 1998–2010 <<. 1 @'/9,- %,%!#:!<.9"& C9"/"&*9"-

&',%&',*8%.9"& */.,*,:,% FLK .",!:(/*9'&* */.,*,:,' M. . L.,!'3'/+%12&, 

N.F. D*/*/"0, E.K.  "$".9"12& 1" <$'1% . (*!%9,"!"& I.L. F:3"1+"& #2$* ."5('/2 

&"(%$* <*(!",%!&"(*/'&*9* * &"(%$* C9".*.,%&2 I'("7.9"<" * ?/%7.9"<" "5%! 

[1, 12]. E ."5('/** &"(%$%0 -!*/*&'$* :8'.,*% K.L.  %,!"1' – .",!:(/*+' O/.,*,:,' 

"5%!"1%(%/*; FLK * E.E. D%/4:,9*/ – "(*/ *5 -*"/%!"1 ."5('/*; &"(%$%0 C9".*.,%& 

"5%!, 1 /'.,";B%% 1!%&; ,'97% .",!:(/*9 @ # PDO FLK. E ."5('/** &"(%$%0 ($; 

?/%7.9"<" "5%!' -!*/*&'$* :8'.,*% K.K. Q*$',"1 – (*!%9,"! O/.,*,:,' 1"(/23 -!"-

#$%& @%1%!' R'!.KS FLK * .",!:(/*9  C,"<" */.,*,:,' L.T. N%!7%1*9. 

 !*1%(: -%!%8%/> ."5('//23 &"(%$%0. 

,%"CI"%#&" I('"!J '!K 4$'(LM)(H( (N"%$: 

  &"(%$> <*(!",%!&"(*/'&*9* I'("7.9"<" "5%!'; 1".-!"*51"(*, 9!:<$"<"(*8-

/:A +*!9:$;+*A "5%!' – .*.,%&: ,%8%/*0 * ,%&-%!',:!/20 !%7*& (1998–2003); 

  &"(%$>, "./"1'//'; /' 9!:<"1"!",% '5",' * )".)"!' (1992); 

  #'5"1'; &"(%$>, "./"1'//'; /' 9!:<"1"!",% )".)"!' (1998); 

  &"(%$>, *&%AB'; ,!* ,!")*8%.9*3 :!"1/; (1998); 

  &"(%$>, 19$A8'AB'; 5""#%/,". (2003); 

  &"(%$> .:9+%..** )*,"-$'/9,"/' (2003); 

  9"&-$%9./'; &"(%$> C9".*.,%&2 I'("7.9"<" "5%!' (2008); 

  /"1'; 1%!.*; &"(%$* .:9+%..** (2010). 
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,%"CI"%#&" I('"!J '!K 2#"LM)(H( (N"%$: 

  &"(%$> <*(!",%!&"(*/'&*9* ?/%7.9"<" "5%!' (2002); 

  &"(%$> C9".*.,%&2 ?/%7.9"<" "5%!' (2005); 

  &"(%$> !'.-!".,!'/%/*; 5'<!;5/%/*0 (2004); 

  &"(%$> !'.-!".,!'/%/*; /%),* -" -"1%!3/".,* 1"("%&' (2002); 

E.% C,* &"(%$* ,!%3&%!/2%, 9!"&% &"(%$* !'.-!".,!'/%/*; /%),* -" -"1%!3/"-

.,* 1"("%&'. D"(%$* !%'$*5"1'/2 /' .%,9'3 . (".,',"8/" 12."9*& !'5!%4%/*%& -" 12-

8*.$*,%$>/2& '$<"!*,&'&, ."5('//2& M.  . L.,!'3'/+%12& * I. L. F:3"1+"& [1, 9,10]. 

?,/".*,%$>/" ."5('/*; &"(%$%0 -!*1%(: /%.9"$>9" "#B*3 5'&%8'/*0. E 5/'8*-

,%$>/"0 .,%-%/* "/* ",/".;,.; 9 &"(%$;& 7*1"0 -!*!"(2. E ('//"& .$:8'% – 9 &"(%-

$;& 1"(/23 C9".*.,%&. N%& /% &%/%%, *3 &"7/" ",/%.,* * 9 $A#2& &"(%$;&. P,* 5'&%-

8'/*; (".,',"8/" "8%1*(/2, /" &/% -!%(.,'1$;%,.; -"$%5/2& *3 /'-"&/*,>. 

   !* ."5('/** &',%&',*8%.9*3 &"(%$%0 "#28/" *.-"$>5:A,.; ('//2% * 5/'/*; 

" &"(%$*!:%&23 "#G%9,'3, -!"+%..'3 *$* ;1$%/*;3, *&%AB*%.; /' &"&%/, ."5('/*; 

&"(%$%0, ," %.,> ('//2% * 5/'/*; *5 -!"4$"<" * /'.,";B%<". P,", /%."&/%//", .$%(:%, 

:8*,21',> -!* -!"</"5*!"1'/**. N", 8," .1;5'/" . *5&%/%/*;&* 1/%4/*3 1"5(%0.,1*0 * 

8," /% &%/;%, .,!:9,:!: &"(%$*, 5'8'.,:A 1".-!"*51"(*,.; '(%91',/". ?(/'9" *5&%/%-

/*; 1 .,!:9,:!% &"(%$* *$* 1"5/*9/"1%/*% 15'*&"(%0.,1*0, /%*51%.,/23 -!* ."5('/** 

&"(%$*, &"7%, -!*1"(*,> 9 /%'(%91',/".,* !%5:$>,',"1 &"(%$*!"1'/*; !%'$>/".,*. 

   !* "#.:7(%/** !%5:$>,',"1 &"(%$*!"1'/*; *$* .'&*3 &"(%$%0 "8%/> 8'.," 

."5(',%$;& &"(%$%0 -!%(G;1$;A,.; -!%,%/5** -" -"1"(: ,"<", 8," 1 &"(%$* /% :8,%/2 

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

&2& '!<:&%/,"& ;1$;%,.; .:7(%/*% " ,"&, 8," &"(%$> /%-!%&%//" ("$7/' #2,> .:B%-

.,1%//" -!"B% *5:8'%&"<" -!"+%..' *$* ;1$%/*;, */'8% 1"5/*9'%, ."-".,'1*&'; -" 

.$"7/".,* 5'('8' *..$%("1'/*; .'&"0 &"(%$*. ?8%1*(/", 8," :.-%3* &"(%$*!"1'/*; 

.:B%.,1%//" 5'1*.;, ", .-"."#/".,%0 ."5(',%$%0 &"(%$* -"/;,> * "+%/*,> .'&2% <$'1-

/2% 8%!,2 * 3'!'9,%!*.,*9*, 9","!2% .$%(:%, :8*,21',>. 

  D"(%$* C9".*.,%&, 1 ",$*8*% ", &"(%$%0 /%7*1"0 -!*!"(2, 3",; * *.-"$>5:-

A, 1 9'8%.,1% ;529' "-*.'/*; (*))%!%/+*'$>/2% :!'1/%/*;, "/* /% "./"1'/2 /' )*5*-

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

+*0, -".9"$>9: ,!'/.)"!&'+** 1 &"(%$;3 C9".*.,%& !'..&',!*1'A,.; /' &'9!":!"1/%. 

P,* ,!'/.)"!&'+** (-!'9,*8%.9* 1.%) 1%.>&' .$"7/2, * &/"<*% *5 /*3 /% (" 9"/+' *5:-

8%/2 (E. E. D%/4:,9*/, [7]). ?./"1: :!'1/%/*0 C9"$"<*8%.9*3 &"(%$%0 .".,'1$;A, 

!'5$*8/2% C&-*!*8%.9*% 5'9"/"&%!/".,*, :.,'/"1$%//2% 1 -!"+%..% *5:8%/*; * "#!'-

#",9* !%5:$>,',"1 /'#$A(%/*0. P,* :!'1/%/*; ."(%!7', 1 *5"#*$** C&-*!*8%.9*% 5'-

1*.*&".,* * 9"C))*+*%/,2. Q:/('&%/,'$>/"0 * #%..-"!/"0 "./"1"0 C,*3 :!'1/%/*0 

.$:7', 5'9"/2 ."3!'/%/*; (*5&%/%/*;) &'..2 1%B%.,1'. N"8/"% 12-"$/%/*% 5'9"/"1 

."3!'/%/*; &'..2 1%B%.,1' 1 (*.9!%,/23 &"(%$;3 ;1$;%,.; 1'7/2& )'9,"!"& 9"/,!"$; 

5' '(%91',/".,>A (*.9!%,/"0 !%'$*5'+** &"(%$%0. 

   %!%8*.$%//2% "<!'/*8%/*; 1"5&"7/".,%0 ."5('/*; * -!*&%/%/*; &"(%$%0 

/% ",!*+'A, /%"#3"(*&".,* * 1'7/".,* &',%&',*8%.9"<" &"(%$*!"1'/*; C9".*.,%& 9'9 

*/.,!:&%/,' *..$%("1'/*0. 

O5 1.%3 &"(%$%0 ".,'/"1$A.> #"$%% -"(!"#/" /' &"(%$* <*(!",%!&"(*/'&*9* * 

%% *.-"$>5"1'/** ($; -".,!"%/*; 9$*&',*8%.9"0 +*!9:$;+** * "+%/9* . %% -"&"B>A 

1"5&"7/23 *5&%/%/*0 1 <*(!",%!&"(*/'&*8%.9"& !%7*&% I'("7.9"<" "5%!' -"( 

1$*;/*%& *5&%/%/*; 9$*&',' /' 1"(".#"!% "5%!' 1.$%(.,1*% <$"#'$>/"<" -",%-$%/*;. 

@"5('//2% &"(%$* *.-"$>5"1'$*.> ($; *..$%("1'/*; C1"$A+** C9".*.,%& I'-

("7.9"<" * ?/%7.9"<" "5%! 1 -!"+%..% '/,!"-"<%//"<" C1,!")*!"1'/*;. K%9","!2% *5 

C,*3 &"(%$%0 1"4$* 1 .".,'1 @  F (.*.,%&2 -"((%!79* -!*/;,*; !%4%/*0) -" */,%<-
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!*!"1'//"&: :-!'1$%/*A 1"(/"0 .*.,%&"0 I'("7.9"% "5%!"–!%9' K%1'–K%1.9'; <:#' 

[4, 8]. 
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