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565&7859::9; 69<;=5>9?7:5; >7@?5&5A :7BC:9-

5::9?7859::9D9 E>;<E>5A&5A 

7. ?. D'('F'-, <. :. G31$H11$,3 (2. 743)$).) 

?-!0!,$! 

 !"#$%&' (%!%)"*' +' ,++"-'.,"++/0 (123 !'4-,2,5 -%63&' '721'$3+' *$5 6"-

-!%&%++"0 8"66,,. 9/!3%-'5 +'(!'-$%++"623 :76("!2' , (!%"#$'*'+,% 2"($,-+"-

:+%!;%2,<%67";" 7"&($%76' - 62!1721!% (!"&/=$%++"62,, ("4-"$5>2, 2'7 ,$, ,+'<%, 

!%='23 2%71?,% +'!"*+")"45062-%++/% 4'*'<,, "*+'7" - "#"4!,&"0 (%!6(%72,-% ,&%+-

+" ,++"-'.,, ("4-"$52 ("-/6,23 :@@%72,-+"623 ,6("$34"-'+,5 (!,!"*+/) !%61!6"- , 

(!",4-"*,2%$3+"623 2!1*'. A 6"-!%&%++/) 16$"-,5) !'6212 +'17"%&7"623 -/(167'%&"0 

(!"*17.,, , 62",&"623 2%)+"$";,<%67,) !'4!'#"2"7, (":2"&1 "6"#"% -+,&'+,% +%"#-

)"*,&" 1*%$523 !'4-,2,> +'1<+"-,++"-'.,"++/) (!%*(!,52,0, ("67"$371 (!'72,<%-

67"% (!,&%+%+,% , =,!"7"% !'6(!"62!'+%+,% !%41$32'2"- +'1<+"-2%)+,<%67"0 , ,66$%-

*"-'2%$367"0 *%52%$3+"62,, "@"!&$%++/) - -,*% "#B%72"- ,+2%$$%721'$3+"0 6"#62-%+-

+"62, -/621('%2 +%"#)"*,&/& @'72"!"& :7"+"&,<%67";" !'4-,2,5 62!'+/ [1]. A C1!-

&'+67"0 "#$'62, 4' ,62%7=,% 5 $%2 +' "6+"-% +'1<+/) !'4!'#"2"7 ,+62,212"- D"$367"-

;" +'1<+";" .%+2!' 8EF 4' 6<%2 ;"61*'!62-%++"-<'62+";" ('!2+%!62-' 6"4*'+" #"$%% 30 

,++"-'.,"++/) (!%*(!,52,0. 

 !%*(!,52,% – :2" 6'&"62"52%$3+/0 )"45062-1>?,0 61#B%72, 6"4*'++/0 - ("-

!5*7%, 162'+"-$%++"& 4'7"+"*'2%$362-"& " (!%*(!,52,5) , (!%*(!,+,&'2%$367"0 *%5-

2%$3+"62, *$5 (!",4-"*62-' (!"*17.,,, -/("$+%+,5 !'#"2 , "7'4'+,5 16$1; - .%$5) 

1*"-$%2-"!%+,5 "#?%62-%++/) ("2!%#+"62%0 , ("$1<%+,5 (!,#/$,. G++"-'.,"++"% 

(!%*(!,52,% "2$,<'%265 2%&, <2" #"$%% 70% "#B%&' %;" (!"*17.,, (- *%+%H+"& -/!'-

H%+,,) 4' "2<%2+/0 +'$";"-/0 (%!,"* 5-$5%265 ,++"-'.,"++/&, (!"*172'&, ,/,$, 

,++"-'.,"++"0 (!"*17.,%0.  !",4-"*62-" ,++"-'.,"++"0 (!"*17.,, 6"(!5H%+" 6 *"-

("$+,2%$3+/&, 4'2!'2'&, +' +'1<+"-,66$%*"-'2%$367,% , "(/2+"-7"+62!172"!67,% !'-

#"2/, <2" "#16$"-$,-'%2 6+,H%+,% 7"+71!%+2"6("6"#+"62, 2'7";" (!%*(!,52,5 +' !'+-

+,) @'4') %;" !'4-,2,5. 9 *!1;"0 62"!"+/, - #"$%% ("4*+,) @'4') !'4-,2,5 – (!, -/)"-

*% +' (!"%72+1> &"?+"623, ,++"-'.,"++"% (!%*(!,52,% 4' 6<%2 (!,&%+%+,5 +"-/) 

2%)+"$";,0 , -/(167' +"-"0 (!"*17.,, &"H%2 "7'4'2365 #"$%% 7"+71!%+2"6("6"#+/& 

, (!,+"6,23 #"$3=1> (!,#/$3 (" 6!'-+%+,> 6 *!1;,&, (!%*(!,52,5&,.  

6'0!1$('-3,$! ,3H*,'-$,,'-3#$',,'2' 4(!04($%)$%  

8'4-,2,% (!%*(!,52,5, 7'7 , $>#"0 6$"H+"0 6,62%&/, +% &"H%2 ,*2, 2"$37" ("-

621('2%$3+", - H,4+, !'621?%0 7"&('+,, +%,4#%H+" -"4+,7'>2 (!"#$%&/, (!"2,-"!%-

<,5, -6$%*62-,% <%;" (%!,"*/ 62'#,$3+";" !'4-,2,5 6&%+5>265 7!,4,6'&,, !'4!%=%+,% 

7"2"!/) 5-$5%265, - 6-"> "<%!%*3, #'4"0 *$5 *'$3+%0=%;" !"62'. I,4+%++/0 .,7$ 

(!%*(!,52,5 (!%*62'-$5%2 6"#"0 ("6$%*"-'2%$3+"623 @'4 !'4-,2,5. A (!%*%$') 7'H*"0 

@'4/ (!",6)"*,2 +'7"($%+,% ,$, ,6<%!('+,% 7'7,)-$,#" !%61!6"-. 9&%+' @'4 !'4-,2,5 

(!",6)"*,2 - -,*% 7!,4,6"-. D!,4,6 5-$5%265 :762!'"!*,+'!+/& &%)'+,4&"& '*'(2'-

.,, (!%*(!,52,5 7 +"-/& 16$"-,5& , "*+"-!%&%++" &%)'+,4&"& @,4,<%67";" %% 6"-

)!'+%+,5.  

 " &%!% !'4-,2,5 (!%*(!,52,5 %;" 62!1721!' &%+5%265, (!%-!'?'563 ,4 (!"62"0 - 

!'4-%2-$%++1> , &+";"1!"-+%-1>. F' !,6. 1 ,4"#!'H%+/ 2!, "6+"-+/% @'4/ !'4-,2,5 

,++"-'.,"++";" (!%*(!,52,5. A 6""2-%262-,, 6 +,&, !'4!'#"2'+/ 2!, &"*%$,, (%!-

-'5 – !'#"2'%2 - (%!-"0 @'4% , "62'+'-$,-'%265 - &"&%+2 (%!-";" 7!,4,6', -2"!'5 – 

'+'$";,<+" -" -2"!"0 , 2!%235 – - 2!%23%0. 
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>$+. 1. I3J. (3J-$)$% 4(!04($%)$% 

D'H*'5 @'4' !'4-,2,5 (!%*(!,52,5 ("-6-"%&1 1+,7'$3+' , 2!%#1%2 «"6"#%++";"» 

7 +%0 "2+"=%+,5. J'7, 6&/6$"& 61?%62-"-'+,5 "!;'+,4'.,, - (,"+%!+"0 @'4% -/621-

('%2 &'76,&'$3+" ("$+"% 1*"-$%2-"!%+,% 2!%#"-'+,0 7"+7!%2+";" , +%&+";"<,6$%++"-

;" 7$,%+2'. K!;'+,4'.,5 (!,6("6"#$%+' ("* $,<+"62+/% 7'<%62-' !17"-"*,2%$5 , 4'-,-

6,2 "2 2%) +1H* ("2!%#,2%$%0, 7"2"!/% (!%*(!,52,% +'&%!%+" 1*"-$%2-"!,23.  " &%!% 

!"62' (!%*(!,52,% -621('%2 - @'41 *,@@%!%+.,'.,,. K*+"0 ,4 ;$'-+/) 4'*'< 62'+"-

-,265 6"4*'+,% , 6"-%!=%+62-"-'+,% 62!1721!/ 1(!'-$%+,5. A *'$3+%0=%& 2'7"% (!%*-

(!,52,% $,#" «,6<%4'%2», , %;" !%61!6/ #1*12 ,6("$34"-'+/ *$5 6"4*'+,5 *!1;,) (!%*-

(!,52,0, $,#" "+" (%!%)"*,2 - 6$%*1>?1> @'41 – «,+2%;!'.,,». A @'4% ,+2%;!'.,, 

"(!%*%$5>?,& @'72"!"& !'4-,2,5 62'+"-,265 7"$$%72,- 6"-&%62+" !'#"2'>?,) $>-

*%0, <2" ("4-"$5%2 "#+"-,23 "!;'+,4'.,> *$5 *"62,H%+,5 ("62'-$%++/) .%$%0.  "6$% 

@'4/ ,+2%;!'.,, (!%*(!,52,% -621('%2 - '66".,'2,-+1> @'41, 7"2"!'5 5-$5%265 @'4"0 

('!2+%!62-' , 7""(%!'.,,. 

L2"#/ "(,6'23 -%63 (!".%66 !'4-,2,5 (!%*(!,52,5, +%"#)"*,&" !'4!'#"2'23 +%-

67"$37" &"*%$%0, 7'H*'5 ,4 7"2"!/) #1*%2 (!%*62'-$523 ("-%*%+,% 6,62%&/ - "(!%*%-

$%++"0 @'4% !'4-,2,5. 8'4-,2,% (!%*(!,52,5 (!%*62'-$5%2 6"#"0 ("6$%*"-'2%$3+"623 

@'4, - (!%*%$') 7"2"!/) (!",6)"*,2 !"62 (7"$,<%62-%++"% ,4&%+%+,% ('!'&%2!"-), ' 

(!, (%!%)"*% - 6$%*1>?1> @'41 (!",6)"*52 62!1721!+/% ,4&%+%+,5. 92!1721!+/&, 

,4&%+%+,5&, 5-$5>265: --%*%+,% &+";"1!"-+%-"0 62!1721!/ 1(!'-$%+,5; @"!&,!"-'-

+,% +"-/) 62!1721! (62!'2%;,<%67"% ($'+,!"-'+,%, $";,62,7' , 2.*.); *%.%+2!'$,4'.,5 

1(!'-$%+,5; "!;'+,4'.,5 2%!!,2"!,'$3+" !'6(!%*%$%++";" (!",4-"*62-'.  

C"*%$3 !'4!'#"2'+' +% "6+"-% *'++/), (!%*"62'-$%++/) F  "J%)+"('!7-

E('2,2/" (@%*%!'$3+/0 @"+* 6"*%062-,5 !'4-,2,> &'$";" #,4+%6' - +'1<+"-

2%)+,<%67"0 6@%!%). K6+"-+/& +'(!'-$%+,%& *%52%$3+"62, 2%)+"('!7' 5-$5%265 "61-

?%62-$%+,% (!".%66' 7"&&%!.,'$,4'.,, 4'-%!=%++/) +'1<+/) !'4!'#"2"7 [2].  !, 

6,+2%4% ,&,2'.,"++"0 &"*%$, ,6("$34"-'+' !'4!'#"2'++'5 - GGCC DFM 8EF 2%)+"-

$";,5 7"+.%(21'$3+/) ='#$"+"-, "#%6(%<,-'>?'5 ,+2%;!'.,> 7"$$%72,-+/) :76(%!2-

+/) 4+'+,0 , ("62!"%+,% ,&,2'.,"++/) &"*%$%0 ,4 2,("-/) ='#$"+"-, <2" 61?%62-

-%++" ("-/='%2 7"!!%72+"623 &"*%$%0 , 6"7!'?'%2 6!"7, ,) !'4!'#"27, [3]. C"*%$3 

!%'$,4"-'+' 6!%*62-'&, 6,62%&/ ,&,2'.,"++";" &"*%$,!"-'+,5 AnyLogic , (!%*62'--

$5%2 6"#"0 7"&("4,.,> 2,("-/) 7"+62!17.,0, "#%6(%<,-'>?1> ,&,2'.,> "6+"-+/) 

(!".%66"- !'4-,2,5 (!%*(!,52,5: (!",4-"*62-" (!"*17.,,; ("2!%#$%+,% !%61!6"-; @,-
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+'+6"-/% ("2"7,; 1(!'-$%+,% [4]. N(!"?%++" &"*%$3 6"62",2 ,4 6$%*1>?,) "6+"-+/) 

#$"7"-: 

  O")"* ((!%*62'-$%+ #'$'+6"& +'$,<+"62,, *")"*'&, , !'6)"*'&,). 

   %!6"+'$ ((!%*62'-$%+ (%!6"+'$"&, (!".%66'&, +'0&', !'6(!%*%$%+,5 , 

1-"$3+%+,5). 

   !",4-"*62-" ((!%*62'-$%+" (!",4-"*62-"&, .%+"0 ,4*%$,5 , (!".%66"& (!"-

*'H). 

  C%+%*H&%+2 ((!%*62'-$%+ 1(!'-$%+,%& (%!6"+'$"&). 

  8/+"7 ((!%*62'-$%+ ".%+7"0 ("('*'+,5 - +1H+/0 6%;&%+2 !/+7'). 

 %!%<,6$%++/% #$"7, -4',&"4'-,6,&/: +'(!,&%!, <%& #"$3=% *")"* (!%*(!,-

52,5, 2%& #"$3=% 6!%*62- &"H+" -$"H,23 - !'4!'#"271 (!"*17.,,, , 6""2-%262-%++", 

<%& #"$3=% (!"*172"- (!",4-"*,265, 2%& #/62!%% ("("$+5%265 *")"* (!%*(!,52,5. 

C%+%*H&%+2 ("-!'4+"&1 -$,5%2 +' (!",4-"*62-" , +' (%!6"+'$, 2'7 7'7 +% -"-!%&5 

--%*%++'5 *"$H+"623 1(!'-$%+.' &"H%2 -/4-'23 6('* (!",4-"*62-' , 1-"$3+%+,% (%!-

6"+'$'. E %6$, "+' --%*%+' - +1H+/0 &"&%+2 – :2" *'62 +"-/0 -6($%67 !"62'.  

&!F,'1'2$% 4'00!(K"$ 4($,%)$% (!L!,$M 4' H4(3-1!,$N (3J-$)$!/ ,3H*-

,'-$,,'-3#$',,'2' 4(!04($%)$% 

F' ,&,2'.,"++"0 &"*%$,, 4'*'-'5 -+%=+,% 16$"-,5 , 4+'<%+,5 ('!'&%2!"- 

(!%*(!,52,5, ' 2'7H% 1(!'-$5>?,% ('!'&%2!/, "(!%*%$5%& (!%*%$/ !"62' (!%*(!,52,5 

- 7'H*"0 @'4% %;" !'4-,2,5. A+%=+,% 16$"-,5 ()'!'72%!,62,7, !/+7', ;%";!'@,<%67"% 

("$"H%+,%) "(!%*%$5>2 - &"*%$, *$,2%$3+"623 , !'4&%! 7'H*"0 @'4/ !"62' (!%*(!,-

52,5 *" +'621($%+,5 7!,4,6'. A+12!%++,% 16$"-,5 (6!%*+55 4'!'#"2+'5 ($'2', ("7'4'-

2%$3 ("('*'+,5 - +1H+/0 6%;&%+2 !/+7', 4'2!'2/ +' 1 ,4*%$,%) "(!%*%$5>2 +' &"*%$, 

2!'%72"!,> !'4-,2,5 (!%*(!,52,5 -+12!, 7'H*"0 @'4/. C+";"7!'2+'5 ,&,2'.,5 (!"-

.%66' !'4-,2,5 - 7'H*"0 @'4% ("4-"$5%2 "(!%*%$,23 "#$'623 (!,+52,5 !%=%+,5. O'++'5 

"#$'623 +')"*,265 &%H*1 (%!,"*'&, !"62' , *%;!'*'.,, (!%*(!,52,5. 

P'*'-'5 -+12!%++,% 16$"-,5, &/ ("$1<'%& !'4$,<+/% -'!,'+2/ !'4-,2,5 (!%*-

(!,52,5 +' (%!-"0 @'4%.  " ("$1<%++/& *'++/& "(!%*%$5%& "7"+<'+,% (%!-"0 @'4/ 

!'4-,2,5 (!%*(!,52,5 (!,6. 2). 

 

 

>$+. 2. ?3($3,). (3J-$)$% 4(!04($%)$% ,3 4!(-'M O3J! 

D"+%. (%!-"0 @'4/ , +'<'$" -2"!"0 ("4-"$5>2 ".%+,23 -"4&"H+"623 *'$3+%0-

=%;" 6'&"62"52%$3+";" !'4-,2,5 (!%*(!,52,5.  %!%6%<%+,% :2,) @'4 ;"-"!,2 " 2"&, <2" 

(!, «(!'-,$3+"&» 1(!'-$%+,, (!%*(!,52,% &"H%2 !'4-,-'2365 6'&"62"52%$3+", '  "2-

61262-,% (%!%6%<%+,5 ;"-"!,2 " 2"&, <2" - 2'7,) 16$"-,5) (!%*(!,52,> 2!%#1%265 ("*-

*%!H7' – ,+-%62,.,,. O$5 ,++"-'.,"++";" (!%*(!,52,5 )'!'72%!+' -2"!'5 6,21'.,5. 
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O$5 -/#"!' "*+";" ,4 -'!,'+2"- !'4-,2,5 (!%*(!,52,5, +%"#)"*,&" 4'*'23 

(!%*("<2%+,5 (" 6$%*1>?,& <'62+/& 7!,2%!,5&: 

  &'76,&'$3+/0 "#?,0 *")"*; 

  &'76,&'$3+/0 *")"* (!%*(!,52,5; 

  &,+,&'$3+"% -!%&5 *"62,H%+,5 &'76,&'$3+";" *")"*'.  

8%=,- 4'*'<1 6-%!27, , &'76,&,4'.,,, ("$1<'%& "*,+ ,4 6.%+'!,%- !'4-,2,5 

(!%*(!,52,5, *$5 7"2"!";" ("7'4'2%$3 ,+2%;!'$3+";" 7!,2%!,5 5-$5%265 +',$1<=,&. 

O'$%%, ,4&%+55 62!1721!1 (!%*(!,52,5, *"#'-$55 +"-"% 4-%+" 1(!'-$%+,5, (!"-

-"*5 &+";"7!'2+1> ,&,2'.,> 6 =';"&  t=t2-t1, ("$1<'%& !'4$,<+/% -'!,'+2/ (%!%)"-

*' (!%*(!,52,5 -" -2"!1> @'41.  !, :2"& «(!,%&$%&/%» -'!,'+2/ !'4-,2,5 ("4-"$5>2 

"(!%*%$,23 +'<'$" -2"!"0 @'4/ , -/*%$,23 "#$'623 (!,+52,5 !%=%+,5, ' - +%0 – 2"<71 

(!,+52,5 !%=%+,5 (!,6. 3). 

 

>$+. 3. ?.0!1!,$! 'P13+)$ 4($,%)$% (!L!,$%: 

           – ("*)"*5?,% -'!,'+2/;                – 4'-%*"&" +%("*)"*5?,% -'!,'+2/ 

K2 -!%&%+, (!,+52,5 !%=%+,0 - 7'H*"0 @'4% !'4-,2,5 4'-,6,2 2", 7'7,& "#!'-

4"& (!%*(!,52,% #1*%2 !'4-,-'2365 *'$3=%. G4 ;!'@,7"- +' !,6. 3 -,*+", <2" +% -"-!%-

&5 (!,+52"% !%=%+,% +%;'2,-+" 67'4/-'%265 +' !'4-,2,, (!%*(!,52,5. 

9$%*1>?,% "(%!'.,, ("-2"!5>265 '+'$";,<+" (%!-"0 @'4% (!,6. 4), (!, :2"& 

2%)+"$";,5 ("4-"$5%2 ,4&%+523 (!%*("<2%+,5 (" <'62+/& 7!,2%!,5& (Krit1, Krit2), &%-

+55 4+'<%+,% ,+2%;!'$3+";" 7!,2%!,5. 

 

>$+. 4. ?3($3,). (3J-$)$% 4(!04($%)$% ,3 -)'('M O3J! 
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C+";"7!'2+'5 ,&,2'.,5 ("4-"$5%2 -/#!'23 &"&%+2 (!,+52,5 !%=%+,5 , ("$1-

<,23 (!";+"4 ("6$%*62-,0 (!,+52,5 ,$, +%(!,+52,5, ' 2'7H% +%6-"%-!%&%++";" (!,+5-

2,5 !%=%+,5. 

@3"1N*!,$! 

8'4!'#"2'+' ,&,2'.,"++'5 &"*%$3 +'1<+"-,++"-'.,"++";" (!%*(!,52,5 "#%6-

(%<,-'>?'5 ,&,2'.,> "6+"-+/) (!".%66"- !'4-,2,5 (!%*(!,52,5: (!",4-"*62-" (!"-

*17.,, , ("2!%#$%+,% !%61!6"-; @,+'+6"-/% ("2"7, , 1(!'-$%+,%. 8'4-,2,% (!%*(!,-

52,5 (!%*62'-$5%2 6"#"0 ("6$%*"-'2%$3+"623 @'4, - (!%*%$') 7"2"!/) (!",6)"*,2 !"62 

(7"$,<%62-%++"% ,4&%+%+,% ('!'&%2!"-), ' (!, (%!%)"*% - 6$%*1>?1> @'41 (!",6)"*52 

62!1721!+/% ,4&%+%+,5. 

C+";"7!'2+'5 ,&,2'.,5 (!".%66' !'4-,2,5 - 7'H*"0 @'4% ("4-"$5%2 "(!%*%$,23 

+' 2!'%72"!,, !'4-,2,5 (!%*(!,52,5 -+12!, @'4/ "#$'62, !"62' , *%;!'*'.,,, ,, 6""2-

-%262-%++", -/*%$,23 "#$'623 (!,+52,5 !%=%+,5. C"*%$3 ("4-"$5%2 - )"*% ("=';"-"0 

,&,2'.,, *$5 $>#"0 2"<7, -+12!, "#$'62, (!,+52,5 !%=%+,5 ("$1<,23 (!";+"4 ("-

6$%*62-,0 (!,+52,5 ,$, +%(!,+52,5 !%=%+,5 - *'++/0 &"&%+2 -!%&%+,. 

 !%*$"H%++'5 ,+@"!&'.,"++'5 2%)+"$";,5 ("**%!H7, (!,+52,5 !%=%+,0 (" 

1(!'-$%+,> !'4-,2,%& ,++"-'.,"++";" (!%*(!,52,5 "#%6(%<,-'%2 -/*%$%+,% 7!,2,<%-

67,) 2"<%7 !'4-,2,5 (!%*(!,52,5 , +')"H*%+,% 6-"%-!%&%++/) , "#"6+"-'++/) 1(!'--

$%+<%67,) !%=%+,0. 

=$)!(3)H(3 

1. @$,'- ?. D. D"&&%!.,'$,4'.,5 2%)+"$";,0 , &%H*1+'!"*+'5 (!";!'&&' "J%)+"$"-

;,<%67,0 &%+%*H&%+2"//Q$%72!"++/0 H1!+'$ "J%)+"$";,<%67,0 #,4+%6", R 1. 

www.techbusiness.ru/tb/archiv/number1/page04.htm 

2. 63+1'P'!- 7. ?. C"*%$3 %*,+";" ,+@"!&'.,"++";" (!"62!'+62-' *$5 -4',&"*%062-

-,5 61#B%72"- ,++"-'.,"++"0 *%52%$3+"62, , (!"*-,H%+,5 ,++"-'.,"++/) !'4!'-

#"2"7 // G++"-'.,,. 2009. R 8(130). 9. 98–104. 

3. Q.+)('- ?. ?.  !";!'&&+/0 7"&($%76 '-2"&'2,4'.,, 7"+.%(21'$3+";" 6,+2%4' 

6,62%&+"-*,+'&,<%67,) &"*%$%0 //  !";!'&&+/% (!"*172/ , 6,62%&/. 2008. R 1. 

9. 32–35. 

4. G31$H11$,3 <. :. G&,2'.,"++'5 &"*%$3 &'$";" ,++"-'.,"++";" (!%*(!,52,5 // 

J!1*/ D"$367";" +'1<+";" .%+2!' 8EF. G+@"!&'.,"++/% 2%)+"$";,, /  "* !%*. 

A.E.  12,$"-'. E('2,2/: DFM 8EF, 2010. A/(. 1. 9. 67–69. 

 


