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5657895:;;:< 6:=<>5?:@8;5< 7?8; &:?7;:A  <75 

B?CD:&<?<@:D:E 

<. F.  $/!G'HI,3( (J('K",3) 

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

/#('2*+#$,"*. .$2.'&!. +,!7*+'"*' #52,!&* 8+*2#9'"*% * $#-/#9"#!&'% */*&,)*#"-

"61 !*!&'/ ", #!"#$' *"&'3+,)** 8#".&*%"#3# ,88,+,&, 3+,:*4'!0#% *"&'+8+'&,)** 

!1'/, 8+*".&61 $ !##&$'&!&$;<=*1 .-60,1 /#('2*+#$,"*., ! 02,!!*4'!0*/* /#('2./* 

!*!&'/"#3# ,",2*-, * $64*!2*&'2>"#% /,&'/,&*0*. ?0&;,2>"#!&> &'/6 *!!2'(#$,"*. 

#5;!2#$2'", "'#51#(*/#!&>< #5'!8'4*&> #8'+,&*$"#' 8+*".&*' 0,4'!&$'""61 ;8+,$-

2'"4'!0*1 +'7'"*% 8+* 0#"&+#2' &'0;=*1 8+#)'!!#$ 3+;-#8'+'$#-#0, , &,09' 8+'(#!-

&,$*&> $#-/#9"#!&> 82,"*+#$,&> (,2>"'%7'' +,-$*&*' &+,"!8#+&"#% !'&*. 

@'2> (,""#3# *!!2'(#$,"*. -,02<4,'&!. $ 8#$67'"** A::'0&*$"#!&* #+3,"*-,-

)** 3+;-#8'+'$#-#0 -, !4'& !#0+,='"*. -,('+9'0 * 8+#!&#'$ ", /,+7+;&,1 ($*9'"*. * 

$ 8;"0&,1 8#3+;-0*/+,-3+;-0* 8+#(;0)**. B+#)'!!6 8'+'$#-#0 /'9(; 3+;-##5+,-;<-

=*/* 8;"0&,/* /#3;& +,!!/,&+*$,&>!. 8# ",8+,$2'"*< 0,0 #& 8+#*-$#(*&'2. 0 8#&+'-

5*&'2<, &,0 * /'9(; &'++*&#+*,2>"# +,!8+'('2'""6/* 8#(+,-('2'"*./*. 

C2. (#!&*9'"*. 8#!&,$2'""#% )'2* "'#51#(*/# +'7'"*' !2'(;<=*1 -,(,4: 

– :#+/*+#$,"*' #8&*/,2>"#% !&+;0&;+6 /,+7+;&#$; 

– #8+'('2'"*' &+'5;'/#3# 0#2*4'!&$, &'+/*",2#$; 

– -,0+'82'"*' &+,"!8#+&"61 !+'(!&$ +,-2*4"#% 3+;-#8#(D'/"#!&* -, ;4,!&0,/* 

/,+7+;&,; 

– +,!8+'('2'"*' &+,"!8#+&"61 8#&#0#$ ", /,+7+;&,1. 

E+#/' &#3# "'#51#(*/# ;4*&6$,&> !;='!&$;<=*' ", /,+7+;&,1 #3+,"*4'"*., 

!$.-,""6' ! 1,+,0&'+*!&*0,/* &+,"!8#+&"61 !+'(!&$ ($*( &+,"!8#+&,, 3+;-#8#(D'/-

"#!&>, #5'!8'4'"*' ;!2#$*% &+,"!8#+&*+#$0* * &.(.) * #!#5'""#!&./* /,+7+;&#$ (+'-

3*#",2>"6'//'9(;",+#("6', 0+,&4,%7*% /,+7+;&, -,3+;9'""#!&> ",8+,$2'"*., ",2*-

4*' &+,"!8#+&"61 !5#+#$/8#72*"). B+*/'"'"*'/ !+'(!&$ */*&,)*#""#3# /#('2*+#$,-

"*. (2. +'7'"*. -,(,4 &+,"!8#+&"#% 2#3*!&*0* 8#-$#2*& ! &+'5;'/#% !&'8'">< ('&,-

2*-,)** +,!!/#&+'&> #!#5'""#!&* !;='!&$;<=*1 3+;-#8#&#0#$ * +,-+,5#&,&> /'+#-

8+*.&*. 8# 8#$67'"*< *1 8+#*-$#(*&'2>"#!&*. 

F!!2'(#$,"*' 8+#)'!!#$ 3+;-#8'+'8'+'$#-#0 #!;='!&$2.'&!. $ !&+;0&;+"#/ * 

:;"0)*#",2>"#/ ,!8'0&,1. G&+;0&;+"6% ,!8'0& 8#(+,-;/'$,'& &'++*&#+*,2>"#' +,!-

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

",2>"6% ,!8'0& 8+'(8#2,3,'& +,!!/#&+'"*' $";&+'""*1 8+#)'!!#$ ", &'+/*",2,1 * ", 

$!'% 8+#&.9'""#!&* /,+7+;&#$. 

H,+.(; !# !0$#-"#% !1'/#% #+3,"*-,)** 8'+'$#-#0, 0#3(, ($*9'"*' 8#($*9"#3# 

!#!&,$, ", /,+7+;&' #!;='!&$2.'&!. "'8#!+'(!&$'""# #& 3+;-##5+,-;<='3# (# 3+;-#-

8#32#=,<='3# 8;"0&,, 7*+#0# *!8#2>-;'&!. ;4,!&0#$6% /'&#(. I A&#/ !2;4,' $'!> 

/,+7+;& 3+;-#8'+'$#-#0 ('2*&!. ", "'!0#2>0# ;4,!&0#$, 0,9(6% *- 0#&#+61 #5!2;9*-

$,'&!. !#5!&$'""6/ &+,"!8#+&"6/ 8,+0#/. B#(#5",. !1'/, #+3,"*-,)** 8'+'$#-#0 #5-

2,(,'& +.(#/ 8+'*/;='!&$, !$.-,""61 ! !#0+,='"*'/ $+'/'""61 -,&+,&, !"*9'"*'/ 

!'5'!&#*/#!&* 8'+'$#-#0, , &,09' ;$'2*4'"*'/ 8+#*-$#(*&'2>"#!&* 8#($*9"#3# !#!&,-

$,. G&+;0&;+",. /#('2> 3+;-#8'+'$#-#0 !&+#*&!. 8# ;4,!&0#$#/; /'&#(;, 0#3(, 8+* -,-

(,""61 *!1#("#/ * 0#"'4"#/ 8;"0&,1 ($*9'"*. $'!> /,+7+;& ('2*&!. ", ;4,!&0* $ 

-,$*!*/#!&* #& ",2*4*. !$#5#("61 &+,"!8#+&"61 !+'(!&$ $ !*!&'/', 8+#&.9'""#!&* * 

*"&'"!*$"#!&* ($*9'"*. ", 8;&.1 !##5='"*.. 

B#".&*' #8&*/,2>"#% !&+;0&;+6 /,+7+;&#$ 8#(+,-;/'$,'& &,0#' +,!8+'('2'"*' 

3+;-#8#&#0#$ 8# &+,"!8#+&"#% !'&* * &'+/*",2#$ ! +,-2*4"#% 8+#8;!0"#% !8#!#5"#-
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!&>< $ ;-2,1, 0#&#+#' 8#-$#2*& /*"*/*-*+#$,&> $+'/. #5+,5#&0* 8#!&;8,<=*1 $ 

&+,"!8#+&";< !*!&'/; -,.$#0 * !&#*/#!&> 8+'(#!&,$2.'/61 ;!2;3. 

I 0,4'!&$' 0+*&'+*'$ #)'"0* 8#!&+#'""61 /#('2'% 3+;-#8'+'$#-#0 $6!&;8,<&: 

– !&+;0&;+",. ",('9"#!&> &+,"!8#+&"#% !'&*, 8+'(8#2,3,<=,. #&!;&!&$*' +,--

+6$#$ *2* "'-,('%!&$#$,""61 ;4,!&0#$ /,+7+;&,; 

– $'+#.&"#!&"#-$+'/'""6' 1,+,0&'+*!&*0* 8+#)'!!#$ 8#3+;-0*, +,-3+;-0* * 8'-

+'$#-0*, &,0*' 0,0 $+'/. #9*(,"*., $+'/. #5!2;9*$,"*., $'+#.&"#!&> 8+'56$,"*. -,-

.$0* $ !*!&'/'. 

J;"0)*#",2>",. /#('2> 8#-$#2.'& (2. 0,9(#3# ;4,!&0, /,+7+;&, ! ;4'&#/ -,-

0#", +,!8+'('2'"*. !2;4,%"61 $"'7"*1 $#-('%!&$*% $68#2"*&> /#('2*+#$,"*' &+,"!-

8#+&"#% !*!&'/6. I 0,4'!&$' ",4,2>"61 ;!2#$*% (2. /#('2* -,(,<&!. (,""6' # 8+#&.-

9'""#!&* /,+7+;&,, $+'/'""61 #3+,"*4'"*.1, (#!&;8"61 &+,"!8#+&"61 !+'(!&$,1 #8-

+'('2'""#% 3+;-#8#(D'/"#!&* * 0#2*4'!&$' #8'+,)*% 8#3+;-0*/+,-3+;-0*. J;"0)*#-

",2>",. /#('2> 8#-$#2.'& #8+'('2*&> 8,+,/'&+6 &'0;='3# !#!&#."*. &+,"!8#+&"#% 

!*!&'/6, ", #!"#$,"** 4'3# /#9"# !;(*&> # "'#51#(*/#!&* &'1 *2* *"61 *-/'"'"*%. 

C2. (*!0+'&"#-!#56&*%"#3# /#('2*+#$,"*. *!8#2>-;'&!. !*!&'/, ProModel 0#-

&#+,. 8#-$#2.'& +',2*-#$6$,&> 8#!2'(#$,&'2>"#' 8+'(!&,$2'"*' 8+#)'!!#$ 8'+'$#-0* 

3+;-#$, 4&# 8+'(8#2,3,'& !#-(,"*' "#$#% *2* ;!#$'+7'"!&$#$,"*' !;='!&$;<='% 

&+,"!8#+&"#% !&+;0&;+6. B+#$'('"*' */*&,)*#""#3# /#('2*+#$,"*. $ !*!&'/' 

ProModel (,'& $#-/#9"#!&> #("#$+'/'""# ,",2*-*+#$,&> 0,0 !&+;0&;+"6%, &,0 * :;"0-

)*#",2>"6% ,!8'0&6 8+#)'!!#$ 3+;-#8'+'$#-#0.  5=,. */*&,)*#"",. /#('2> ;4*&6$,-

'& $-,*/#$2*."*' *-/'"'"*% !&+;0&;+6 &+,"!8#+&"#% !'&* * :;"0)*#",2>"61 8#0,-,-

&'2'% $ -,$*!*/#!&* #& ",4,2>"61 ;!2#$*% * #!#5'""#!&'% 8#!&;8,<=*1 ", #5!2;9*-

$,"*' -,.$#0. 

J;"0)*. $*-;,2*-,)** !*!&'/6 ProModel 8#-$#2.'& ",32.("# 8+'(!&,$*&> 8#-

!2'(#$,&'2>"#!&> #8'+,)*% $ 0,9(#/ 8#(8+#)'!!' ! ;4'&#/ &+'5;'/61 $+'/'""61 * 

/,&'+*,2>"61 +'!;+!#$. B+#$'('"*' ,",2*-, 8+'(8#2,3,'& $65#+ 8#(2'9,=*1 *-/'"'-

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

*-$#(*&'2>"#!&* 8+#)'!!,.  8&*/*-,)*. 8#2;4'""61 +'-;2>&,&#$ 8#-$#2.'& !+,$"*&> 

$2*."*' $"#!*/61 $ /#('2> *-/'"'"*% ", 0,9(#/ A&,8' /#('2*+#$,"*.. F/'""# 8#-

A&#/; (,""6% 8+#3+,//"6% 8+#(;0& 562 $65+," (2. 8+#$'('"*. */*&,)*#""#3# /#('-

2*+#$,"*. $ !:'+' 8+'(#!&,$2'"*. &+,"!8#+&"61 ;!2;3.  

 5D'0&#/ /#('2*+#$,"*. .$2.'&!. &+,"!8#+&",. !'&>, #5D'(*".<=,. A2'/'"&6 

8+#*-$#(!&$'""#% !&+;0&;+6 8+'(8+*.&*. (2. !2;4,. &'++*&#+*,2>"#% +,-+#-"'""#!&* 

'3# /#="#!&'%, , &,09' )'"&+6 (*!&+*5><)** /'9(; 8#&+'5*&'2./*. ?",2*&*4'!0#' 

/#('2*+#$,"*' &+,"!8#+&"#% !*!&'/6 8+#$#(*2#!> (2. "'!0#2>0*1 !2;4,'$ ! *!8#2>-

-#$,"*'/ #("#:,-"61 /#('2'% $*(, * /"#3#:,-"61  /#('2'% (2. #8*!,"*. 8#$'('"*. 

;-2#$ &+,"!8#+&"#% !'&*, , !#'(*".<=*' /,+7+;&6 +,!!/,&+*$,2*!> ! 8#-*)*% &'#+** 

!*!&'/ 8'+'(,4* (,""61. 

I 1#(' */*&,)*#""#3# /#('2*+#$,"*. +,!!/,&+*$,2!. ;4,!&#0 &+,"!8#+&"#% 

!'&*, !#!&#.=*% *- 8.&* ;-2#$ (*!&#4"*0 – 3+;-##5+,-;<=*% 8;"0&, ($, 3+;-#8#32#-

=,<=*1 8;"0&,, 8;"0& +,-3+;-0*/8#3+;-0* – &'+/*",2 * 8;"0& 8+#$'+0*), 8+'(!&,$-

2.<=*1 ($, $#-/#9"61 /,+7+;&, +,-2*4"#% 8+#&.9'""#!&*. B'+$6% /,+7+;& !##&-

$'&!&$;'& +'3*#",2>"#/; $*(; 8'+'$#-#0, , $&#+#% – /'9+'3*#",2>"#/;. G1'/, (2. 

*/*&,)*#""#3# /#('2*+#$,"*. /,+7+;&#$ 8+'(!&,$2'", ", +*!. 1. B'+$6% /,+7+;& 

#5!2;9*$,'&!. &+,"!8#+&"6/ 8,+0#/ *- 4'&6+'1 /,7*", ", $&#+#/ /,+7+;&' ($, 

&+,"!8#+&"61 !+'(!&$,. G2'(;'& #&/'&*&> +,-2*4*. $ *!8#2>-#$,"** &+,"!8#+&"61 

!+'(!&$ ", ($;1 /,+7+;&,1. H, 8#!2'(#$,&'2>"61 ;4,!&0,1 8'+$#3# /,+7+;&, $65*-

+,'&!. !$#5#("#' &+,"!8#+&"#' !+'(!&$# *- ($;1 (#!&;8"61 8+* -,(,""#% $'+#.&"#-

!&* $ 8+#)'"&"#/ !##&"#7'"**, $ &# $+'/. 0,0 ", (+;3#/ /,+7+;&' $&#+#' &+,"!-
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8#+&"#' !+'(!&$# *!8#2>-;'&!. &#2>0# $ !2;4,' "'*!8+,$"#!&* 8'+$#3#. K#('2*+;'-

/6% 8'+*#( $+'/'"* !#!&,$2.'& 8.&> ("'% ! $#!>/*4,!#$6/ +,5#4*/ ("'/. F"&'"-

!*$"#!&> 8#!&;82'"*. -,.$#0 ", /'9+'3*#",2>"6' 8'+'$#-0* $ ($, +,-, "*9', 4'/ ", 

+'3*#",2>"6'. 

 

 

?$+. 1. 6,2!1K )'(/+-,')/,L +!)$ 3 +$+)!.! ProModel 

C2. 8#!&+#'""#% /#('2* 562# +,-+,5#&,"# &+* !)'",+*. ! +,-2*4"6/* 0#/5*-

",)*./* $*(#$ *!8#2>-;'/61 &+,"!8#+&"61 !+'(!&$ * 8+#&.9'""#!&>< $65+,""61 

/,+7+;&#$. I"'!'"*' *-/'"'"*% $ $,+*,"&6 !)'",+*'$ 8#$2*.2# ", $+'/'""6' 1,+,0-

&'+*!&*0* /#('2* * !&#*/#!&> 0,9(#3# $*(, #8'+,)**, 4&# 8#-$#2.'& 8+#$#(*&> #)'"-

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

+,/'&+,/. L'-;2>&,&6 !+,$"'"*% !)'",+*'$ 8+'(!&,$2'"6 $ $*(' (*,3+,//, 1,+,0&'+*-

-;<=*1 !#!&#."*' $1#(#$ * $61#(#$ /#('2*, ,0&*$"#!&> #8'+,)*% * ;+#$'"> 8#&+'5-

2'"*. +'!;+!#$ (+*!. 2). I,2*(,)*. 8#!&+#'""#% */*&,)*#""#% /#('2* 8+#$#(*2,!> 8# 

+'-;2>&,&,/ ,",2*&*4'!0*1 +,!4'&#$ (2. :+,3/'"&, /"#3#:,-"#% !*!&'/6 /,!!#$#3# 

#5!2;9*$,"*. ! #3+,"*4'""6/ 5;:'+#/ * 4*!2#/ #5!2;9*$,<=*1 ;!&$#%!&$ 8+* +,--

2*4"61 -,0#",1 +,!8+'('2'"*. $+'/'"* #5!2;9*$,"*.. 

F/*&,)*#""#' /#('2*+#$,"*' $ !*!&'/' ProModel 8#-$#2.'& ;4'!&> -,('+90*, 

8+#*!1#(.=*' "'8#!+'(!&$'""# $ 8+#)'!!' &+,"!8#+&*+#$0*, , &,09' ", !#8+#$#(*-

&'2>"61 #8'+,)*.1, 4&# +'3;2*+;'&!. +,-2*4"6/* -,0#",/* +,!8+'('2'"*.. I 0,4'!&$' 

8+'*/;='!&$, (,""#% /#('2* /#9"# #&/'&*&> $#-/#9"#!&> (,2>"'%7'3# +,!7*+'"*. 

8'+'4". ,0&*$"#!&'% * *!8#2>-;'/61 +'!;+!#$ 8+* !#1+,"'"** 2#3*0* :;"0)*#"*+#-

$,"*., , &,09' $#-/#9"#!&> 8+'(!&,$2'"*. '' $ 0,4'!&$' !#!&,$"61 :+,3/'"&#$ 8+* 

/#('2*+#$,"** 5#2'' !2#9"61 !*!&'/. H'(#!&,&0#/ .$2.'&!. 8+'(8#2#9'"*' # !#8#!-

&,$*/#!&* #5D'/#$ $68#2".'/61 8#!&,$#0 3+;-#8#(D'/"#!&* *!8#2>-;'/#3# 8'+'-

($*9"#3# !#!&,$,. 

I +'-;2>&,&' 8+#$'('""#3# *!!2'(#$,"*. $ !*!&'/' ProModel 562* 8#!&+#'"6 

!&+;0&;+",. * :;"0)*#",2>",. /#('2* 8+#)'!!#$ 3+;-#8'+'$#-#0, #!;='!&$2.'/61 8# 

;4,!&0#$#/; /'&#(;, $68#2"'"# */*&,)*#""#' /#('2*+#$,"*' &+,"!8#+&"#% !'&* 8+* 

+,-2*4"61 #3+,"*4'"*.1 ", $1#("6' ;!2#$*., 4&# 8#0,-,2# +,)*#",2>"#!&> 8+*/'"'-

"*. !*!&'/ 8#!2'(#$,&'2>"#3# */*&,)*#""#3# /#('2*+#$,"*. (2. +'7'"*. -,(,4 

&+,"!8#+&"#% 2#3*!&*0*. 
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?$+. 2. ?!4M1K)()N .,2!1$',3(/$% +#!/('$!3 

@N3,2 

B'+'1#( #& ,",2*&*4'!0#3# /#('2*+#$,"*. 8+#)'!!#$ 3+;-#8'+'$#-#0 0 */*&,-

)*#""#/; 8#-$#2.'& "' &#2>0# $#!8+#*-$#(*&> +,5#&; &+,"!8#+&"#% !'&*, "# * ;4*&6-

$,&> !2;4,%"6' $#-('%!&$*., 0#++'0&*+#$,&> /#('2> 8# +'-;2>&,&,/ *&'+,&*$"61 +,!-

4'&#$, 8+#$#(*&> #5+,5#&0; +'-;2>&,&#$ (2. #5'!8'4'"*. "'#51#(*/6/* (,""6/* 8+#-

)'!!, 8+*".&*. +'7'"*.. 

>$)!'()M'( 
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2.  P!1MI$/ :. 5., 7!/%"Q!3 8. 6., :+$/ 8. @. K#('2*+#$,"*' *":#+/,)*#""61 

!*!&'/. K.: L,(*#&'1"*0,, 2005. 386 !. 

3.   !'0!!3 @. 5., B'$0,'K!3 6. ;., C3(',3  . 8. R#3*!&*0,: F":#+/,)*#""6' !*!&'-

/6 * &'1"#2#3**. K.: ?2>:,-B+'!!, 2008. 608!. 

4.  C,)!'+ =. R#3*!&*0,. O8+,$2'"*' )'8>< 8#!&,$#0. B'+. ! ,"32. K.: SHFNF-C?H?, 

2003. 503 !. 

5.  ;$"$R,',3 @. @. R#3*!&*0,. N+,"!8#+& * !02,( $ )'8* 8#!&,$#0. K.: M+#!!K'(*,, 

2008. 192 !. 

6.  E1!L/'," >. N'#+*. /,!!#$#3# #5!2;9*$,"*.. B'+. ! ,"32.; 8#( +'(. I. F. H'%/,". 
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