
 !"#$%#&" '()!$'&  
 

 

 !!"#-2011 51

*+,-./.00+. *+*1+203. 3 1.04.0533 -67,3132 

3/31653+00+8+ /+4.93-+,6032 , -+**3:*;+: <.4.-6533*
 

6. /.  !(=#>)(?, @. 3. -&A>)(?, B. ,. *()(!(? (*$#)=- "="%CD%E) 

,?"'"#>" 

C 2003  . !"#$%& $'"  ($" ' )"*!+-,&+&-./- & 0-('($1+21 32&-(22452!4& *"/6-

*(-0-"!+46&2!4& !(*7&-&*844 «90%+ 0-"!+46&2!( ( 0-4:&*&*41 1;%!(' 4 0-( -"::-

*%< 242+&: 4:4+"84(**( ( :($&=4-('"*41 ' 0-(:%>=&**(2+4 4 0-4!="$*%< -";-"-

.(+!"<». ,(2=& !"#$(5 4; *4< ' «3&2+*4!& +&<*(=( 44 2/$(2+-(&*41» 0/.=4!('"=42? 

(.;(-% 2($&-#"*41 $(!="$(', ($*"!( (*4 '2=&$2+'4& 20&84746*(2+4 4 :"=( ( +4-"#" 

@+( ( /'"#"&:( ( 4;$"*41 *& $('($4=42? $( .(=?>4*2+'" "!+/"=?*%< 4 0(+&*84"=?*%< 

«4:4+"+(-(' 4 :($&=?&-('» ' AB 4 ;" -/.&#(:. ,(@+(:/ /-(!4 !"#$(5 (6&-&$*(5 !(*-

7&-&*844 (!";%'"=4 *&$(2+"+(6*(& '=41*4& *" 2($&-#"+&=?*(2+? 0(2=&$/CD&5. E-(:& 

+( (, ;" 42+&!>&& $&21+4=&+4& 2/D&2+'&**( (.*('4=21 4 -"2>4-4=21 !-/  422=&$('"+&-

=&5, "!+4'*( -".(+"CD4< ' $"**(5 (.="2+4. F64+%'"1 4;=(#&**(&, 9- "*4;"84(**%5 

4 ,-( -"::*%5 !(:4+&+% -&>4=4 '%0/2+4+? "*"=4+46&2!45 (.;(-, ' !(+(-(: 4+( 4 

!(*7&-&*845 .%=4 .% 0($'&$&*% 4 (2:%2=&*% 2 -";*%< +(6&! ;-&*41: 0( 420(=?;/&-

:%: :&+($": :($&=4-('"*41, 4*2+-/:&*+"=?*%: 2-&$2+'":, 0-"!+46&2!4: 0-4=(#&-

*41:. 3 (.;(- '!=C6&*% – 2 /0-&#$&*4&: – 4 :"+&-4"=% GHH9I-2011. ,(=*"1 '&-241 

(.;(-" 0-&$2+"'=&*" SD 4 4;-;" && $(2+"+(6*( .(=?>( ( (.J&:" ' “K-/$"< !(*7&-&*-

844…” [1–5] :% 0-&$=" "&: +(=?!( (+$&=?*%& 0(=(#&*41 /!";"**( ( (.;(-". L'+(-% 

*"$&C+21, 6+( '2& 0&-&642=&**%& (.2+(1+&=?2+'" 0(;'(=1+ (.2/#$"+? 0-&$2+"'=&**%& 

*" 0-('($4:(5 !(*7&-&*844 $(!="$% .(=&& 8&=&*"0-"'=&**(.  

,-&$=" "&:%5 (.;(- 0($ (+('=&* +-&:1 6=&*":4 ,-( -"::*( ( !(:4+&+", ($*"-

!( *& 1'=1&+21 (7484"=?*(5 +(6!(5 ;-&*41 !(:4+&+" ' 8&=(:. M-(:"$*%5 (.J&: "*"=4-

;4-/&:( ( :"+&-4"=" *& 0(;'(=4= /0(:1*/+? ' *&: '2& $(!="$%. N"$&&:21, 6+( 64+"+&-

=4 (.;(-" (+*&2/+21 ! @+(:/ 2 0(*4:"*4&:. I=1 @!(*(:44 :&2+" 22%=!4 *" $(!="$% 

2'&$&*% ! :4*4:/:/, !"! 0-"'4=(, $"C+21 0( 7":4=44 0&-'( ( "'+(-". 

1. +CF$G (H"#)$ %"ID!J=$=(? K%(?('>L&M )(#N"%"#H>O 

N"64*"1 2 2003  ($" ' A(2244 !"#$%& $'"  ($" 0-('($4+21 32&-(22452!"1 *"/6-

*(-0-"!+46&2!"1 !(*7&-&*841 «90%+ 0-"!+46&2!( ( 0-4:&*&*41 1;%!(' 4 0-( -"::-

*%< 242+&: 4:4+"84(**( ( :($&=4-('"*41 ' 0-(:%>=&**(2+4 4 0-4!="$*%< -";-"-

.(+!"<» (GHH9I). 

O&=? 0-('($4:%< !(*7&-&*844 2(2+(1=" ' -"20-(2+-"*&*44 4 !(*2+-/!+4'*(: 

420(=?;('"*44 :&+($(' 4 2-&$2+' 4:4+"84(**( ( :($&=4-('"*41 2=(#*%< (.J&!+(' 

(+&<*46&2!4<, +&<*(=( 46&2!4<, @!(*(:46&2!4<, 2(84"=?*%<, !(:.4*4-('"**%<) $=1 

-&>&*41 >4-(!( 20&!+-" "!+/"=?*%< *"/6*%< 4 0-"!+46&2!4< ;"$"6, "!+4'4;"841 

+'(-6&2!(5 $&1+&=?*(2+4 4 /!-&0=&*41 *"/6*(-0-(4;'($2+'&**( ( 0(+&*84"=" A(2245-

2!(5 B&$&-"844. 

3 (2*('*%& ;"$"64 !(*7&-&*844 '<($1+: 

– -";'4+4& 4 (.(.D&*4& +&(-44 4:4+"84(**( ( 4 242+&:*( ( :($&=4-('"*41 

2=(#*%< (.J&!+(', !'"=4:&+-44 :($&=&5 4 0(=4:($&=?*%< !(:0=&!2('; 

– (.:&* (0%+(: 4 (.2/#$&*4& -&;/=?+"+(' 422=&$('"*45 4 0-"!+46&2!4< 0-4-

=(#&*45 4:4+"84(**( ( :($&=4-('"*41;  

                                                 
* I"**"1 -".(+" .%=" '%0(=*&*" 0-4 74*"*2('(5 0($$&-#!& ABBG ( -"*+% P 05–07–90088, P 10-07-

00311, 10-08-90027-Q&=_", 11-08-01016,11–08-00641, 10-08-00906), G*2+4+/+" 242+&:*( ( "*"=4;" ALN 

(0-(&!+ 2.3). 



 !"#$%#&" '()!$'&  
 

 

 !!"#-2011 52 

– (.:&* (0%+(: 0-4:&*&*41 4:4+"84(**( ( 4 !(:0=&!2*( ( :($&=4-('"*41 $=1 

-&>&*41 *"/6*%< 4 0-"!+46&2!4< ;"$"6; 

– -"20-(2+-"*&*4& (0%+" (./6&*41 +&(-44 4 0-"!+4!& 4:4+"84(**( ( 4 !(:-

0=&!2*( ( :($&=4-('"*41. 

N"/6*"1 0-( -"::" !(*7&-&*845 '!=C6"&+ +&:"+46&2!4& *"0-"'=&*41: 

– +&(-&+46&2!4& (2*('% 4 :&+($(=( 41 4:4+"84(**( ( 4 !(:0=&!2*( ( :($&=4-

-('"*41; 

– :&+($% (8&*4'"*41 !"6&2+'" :($&=&5 4 0(=4:($&=?*%< !(:0=&!2('; 

– :&+($% 4 242+&:% -"20-&$&=&**( ( :($&=4-('"*41; 

– :($&=4-('"*4&  =(."=?*%< 0-(8&22('; 

– 2-&$2+'" "'+(:"+4;"844 4 '4;/"=4;"844 4:4+"84(**( ( :($&=4-('"*41; 

– 242+&:*"1 $4*":4!" (2 *"=464&: 4:4+"84(**(5 2(2+"'=1CD&5); 

– 0-"!+46&2!(& 0-4:&*&*4& :($&=4-('"*41 4 4*2+-/:&*+"=?*%< 2-&$2+' "'+(-

:"+4;"844 :($&=4-('"*41, 0-4*1+4& -&>&*45 0( -&;/=?+"+": :($&=4-('"*41; 

– 4:4+"84(**(& :($&=4-('"*4& ' (./6&*44 4 (.-";('"*44. 

3 2003  ($/ /6-&$4+&=&: !(*7&-&*844 '%2+/04= BMF, «O&*+-"=?*%5 *"/6*(-

422=&$('"+&=?2!45 4*2+4+/+ +&<*(=( 44 2/$(2+-(&*41» (BMF, «ONGG K)»). F 0(2=&-

$/CD4< !(*7&-&*845 $'" 0(2+(1**%< /6-&$4+&=1  – BMF, «ONGG K)» 4 F6-&#$&*4& 

A(22452!(5 "!"$&:44 *"/! )"*!+-,&+&-./- 2!45 4*2+4+/+ 4*7(-:"+4!4 4 "'+(:"+4;"-

844 ALN (),GGALN), )"*!+-,&+&-./- . 

32& !(*7&-&*844 0-('($4=42? ' )"*!+-,&+&-./- &, ' (!+1.-& :&218&. ,&-'%& 

+-4 !(*7&-&*844 – ' BMF, «ONGG +&<*(=( 44 2/$(2+-(&*41», 6&+'&-+"1 4 01+"1 – 

0-('&$&*% ' I(:& F6&*%< 4:. H. M(-?!( ( (I'(-8('"1 *".., 26). 

)-&$*11 &#&$*&'*"1 0(2&D"&:(2+? !(*7&-&*845 2(2+"'4=": 2003  ($ – 105 6&=., 

2005  ($ – 108 6&=., 2007  ($ – 94 6&=., 2009  ($ – 102 6&=. 

K&:"+4!" !(*7&-&*844 +-"$484(**( -";.4'"&+21 *" +-4 (2*('*%< *"0-"'=&*41, 

!(+(-%: 2((+'&+2+'/C+ +-4 2&!844:  

– +&(-&+46&2!4& (2*('% 4 :&+($(=( 41 4:4+"84(**( ( 4 !(:0=&!2*( ( :($&=4-

-('"*41. 

– 0-"!+46&2!(& 0-4:&*&*4& 4:4+"84(**( ( 4 !(:0=&!2*( ( :($&=4-('"*41 4 

2-&$2+' "'+(:"+4;"844 :($&=4-('"*41. 

– 2-&$2+'" "'+(:"+4;"844 4 '4;/"=4;"844 4:4+"84(**( ( :($&=4-('"*41. 

G*7(-:"84(**/C 0($$&-#!/ !(*7&-&*841: (!";%'"=4 !(:0"*44 999 «R=4*"-

E(:0?C+&-» (E";"*?) 4 XJ Technologies ()"*!+-,&+&-./- ), #/-*"=% «)/$(2+-(&*4&», 

«RM Magazine», «Rational Enterprise Management» ()"*!+-,&+&-./- ) 4 «,-4!="$*"1 

4*7(-:"+4!"» (H(2!'"). 

)0(*2(-2!/C 0(:(D? ' 0-('&$&*44 !(*7&-&*845 (!";%'"=4 !(:0"*44 «Q4-

,4+-(*» 4 XJ Technologies ()"*!+-,&+&-./- ), E(:4+&+ 0( *"/!& 4 '%2>&5 >!(=& L$-

:4*42+-"844 )"*!+-,&+&-./- " ()"*!+-,&+&-./- ), 999 «)4:&*2 ,-($"!+ S"572"5!= 

H&*&$#:&*+ )(7+'&-», ,-&;4$4/: ALN, LN9 «A&:&2=&**"1 "!"$&:41», 9+$&=&*4& 

*"*(+&<*(=( 45 4 4*7(-:"84(**%< +&<*(=( 45 ALN, A(22452!45 7(*$ 7/*$":&*+"=?-

*%< 422=&$('"*45 (H(2!'"). 

3 0-('($4:%< 01+4 !(*7&-&*841< 0-4*1=4 /6"2+4& 0-&$2+"'4+&=4 $&'1+4 

2+-"* – A(2244, F!-"4*%, Q&=(-/2244, E";"<2+"*", S"+'44, M&-:"*44, Q(= "-44, 3?&+-

*":" 4 G*$44. 

,-4 0($ (+('!& !(*7&-&*845 420(=?;('"=42? 4*7(-:"84(**%& -&2/-2% 2"5+(' 

www.gpss.ru, www.sstc.spb.ru, www.spiiras.nw.ru, www.simulation.org.ua, www.xjtek.com. 

)+"+42+4!" $(!="$(' !(*7&-&*845 (+-"#&*" ' +".=. 1 4 2.  
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1$C!>H$ 1 

;$="E(%>G '()!$'(? 2003
1
 2005 2007 2009 2011 

,=&*"-*%& $(!="$% 5 8 6 7 8 

I(!="$% 2&!844 1 40 19 38 29 31 

I(!="$% 2&!844 2 – 27 12 28 29 

I(!="$% 2&!844 3  34 53 45 59 38 

)+&*$('%& $(!="$% 4 $&:(*2+-"844 27 33 17 14 57 

32& ( $(!="$('  108 140 118 137  

32& ( /0(:4*"&:%< "'+(-(' $(!="$(' 143 181 205 236 260 

 

)+"+42+4!" 0( "'+(-": $(!="$(' 4 2=/>"+&=1: !(*7&-&*844 (+-"#&*" ' +".= 2. 

3 -".(+& !(*7&-&*844 2003  ($" 0-4*1=4 /6"2+4& 20&84"=42+%, -/!('($4+&=4, 0-&$-

0-4*4:"+&=4, :&*&$#&-% 4 *"/6*%& -".(+*4!4 32  (-($(' A(2244, F!-"4*%, S"+'44 4 

M&-:"*44; ' -".(+& !(*7&-&*844 2005  ($" – 4; 37  (-($(' A(2244, F!-"4*%, Q&="-/24, 

S"+'44 4 M&-:"*44; ' -".(+& !(*7&-&*844 2007  ($" – 4; 37  (-($(' A(2244, F!-"4*%, 

Q&="-/24, M&-:"*44, 3?&+*":" 4 G*$44; ' -".(+& !(*7&-&*844 2009  ($" – 4; 49  (-(-

$(' A(2244, F!-"4*%, Q&="-/24, E";"<2+"*", Q(= "-44, 3?&+*":", S"+'44 4 M&-:"*44, ' 

-".(+& !(*7&-&*844 2011  ($" – 4; 54  (-($(' A(2244, F!-"4*%, Q&="-/24, E";"<2+"*", 

3?&+*":", S"+'44 4 M&-:"*44. 

1$C!>H$ 2 

7?$#>", P="K"#J 2003 2005 2007 2009 2011 

T=&*-!(--&20(*$&*+%, "!"$&:4!4  1 2 2 4 2 

I(!+(-" *"/! 23 36 40 39 48 

E"*$4$"+% *"/! 40 43 59 65 37 

L204-"*+% 20 30 35 55 36 

)+/$&*+% 11 8 12 22 39 

 

3 -".(+& 01+4 !(*7&-&*845 0-4*1=4 /6"2+4& 0-&$2+"'4+&=4 .(=&& $'/<2(+ (- "-

*4;"845, 0-&$0-41+45, 74-: 4 '%2>4< /6&.*%< ;"'&$&*45 A(2244 4 ;"-/.&#*%< 2+-"*. 

E(*7&-&*844 ' 8&=(: .%=4 6&+!( (- "*4;('"*%, 0-(<($4=4 *" <(-(>&: /-('*& 

4 0-4 .(=?>(5 ;"4*+&-&2('"**(2+4 /6"2+*4!('. K-/$% !(*7&-&*844 4;$"'"=42? $( 4< 

*"6"=". N" !"#$(5 4; !(*7&-&*845 $&="=(2? 5–8 $(!="$(' *" 0=&*"-*(: ;"2&$"*44 4 

(!(=( 100 *" +-&< 2&!841< – +&(-&+46&2!(5, 4*2+-/:&*+"=?*(5 4 0-4!="$*(5. ,-&$-

2+"'=1=(2? 0( *&2!(=?!( $&21+!(' 2&!84(**%< $(!="$('. ,(6+4 '2& $(!="$% .%=4 

(7(-:=&*% ' '4$& !(:0?C+&-*%< 0-&;&*+"845; :*( 4& 2&!84(**%& 4 2+&*$('%& $(!-

="$% 2(0-('(#$"=42? @77&!+*%:4 4 0(/64+&=?*%:4 "*4:"841:4 – ' 6"2+*(2+4, -";-

*('-&:&**%: 0(1'=&*4&: (+$&=?*%< 6"2+&5 2="5$". G; /6"2+*4!(' !(*7&-&*844  

27(-:4-('"=(2? /2+(564'(& 2((.D&2+'( &$4*(:%>=&**4!('. 32&: $(!="$64!": ;"$"-

'"=42? '(0-(2%, 4 '%$&-#4'"*4& -& =":&*+" +-&.('"=( *&:"=%< /24=45 -/!('($4+&=&5 

2&!845. N" 4+( ('(: ;"2&$"*44 0&-'(5 !(*7&-&*844 .%=( 0-4*1+( -&>&*4& '0-&$? 

0-('($4+? +"!4& !(*7&-&*844 -& /=1-*( 4 4;/64+? '(0-(2 ( 0-4$"*44 4: 2+"+/2" :&#-

$/*"-($*%< ('0-(6&:, 4 *" /#& 0-('&$&**%< .%=4 0-&$2+"'=&*% $(!="$64!4 4; S"+-

'44, M&-:"*44 4 )UL, *&  ('(-1 ( 2+-"*"< )NM).  

N" (.D/C $42!/224C '%*(24=42?: *"/6*%& "20&!+% !(*7&-&*845, 2(2+(1*4& 4 

0&-20&!+4'% 4:4+"84(**( ( :($&=4-('"*41 ' A(2244, 0-(.=&:% 0-($'4#&*41 :&+($(' 

                                                 
1 E(*7&-&*841 2003  ($" 2(2+(1=" +(=?!( 4; $'/< 2&!845. 
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4:4+"84(**( ( :($&=4-('"*41 ' (+&6&2+'&**/C 0-(:%>=&**(2+?. N" 0&-'(5 #& !(*-

7&-&*844 .%=( -&>&*( 2(;$"+? A(22452!(& (.D&2+'( 4:4+"84(**( ( :($&=4-('"*41, 

0(-/64+? 9- !(:4+&+/ 2(;$"+? 4*484"+4'*/C  -/00/, $(-".(+"+? 4 2( ="2('"+? 2 0(-

+&*84"=?*%:4 /6-&$4+&=1:4 0"!&+ /6-&$4+&=?*%< $(!/:&*+(' 4 C-4$46&2!4 (7(--

:4+? (.D&2+'(.  

3 -&;/=?+"+& 0-($&="**(5 9- "*4;"84(**%: 4 ,-( -"::*%: !(:4+&+":4 .(=?-

>(5 -".(+% 28 7&'-"=1 2011  . H4*42+&-2+'(: V2+4844 AB .%=( '%$"*( )'4$&+&=?-

2+'( (  (2/$"-2+'&**(5 -& 42+-"844 *&!(::&-6&2!(5 (- "*4;"844 – *&!(::&-6&2!( ( 

0"-+*&-2+'" “N"84(*"=?*(& 9.D&2+'( G:4+"84(**( ( H($&=4-('"*41” (N9GH). ,-&-

;4$&*+(: (.D&2+'" 2+"= 6=&*-!(--&20(*$&*+ ALN V2/0(' A"7"@=? H4$<"+('46, ,-&$-

2&$"+&=&: 0-"'=&*41 (.D&2+'" .%= 4;.-"* ,=(+*4!(' L=&!2"*$- H4<"5=('46. 3 *"-

2+(1D&& '-&:1 '&$&+21 "!+4'*"1 0($ (+('4+&=?*"1 -".(+" 0( 0-4&:/ *('%< 74;46&2!4< 

4 C-4$46&2!4< =48 ' 2(2+"' N9GH. 

2. 3P=(%>G > (CF>" K%"'K(P&!)> P=$#(?!"#>G > %$I?>=>G >L>=$H>(##(E( 
L('"!>%(?$#>G ? -(PP>OP)(O <"'"%$H>> 

E *"2+(1D&:/ '-&:&*4 +&(-41, :&+($% 4 +&<*(=( 44 2(;$"*41 (420(=?;('"*41) 

-";=46*%< !="22(' :($&=&5 -";'4+% $(2+"+(6*( <(-(>(. G22=&$('"*41 ' @+(5 (+-"2=4 

*"/6*%< ;*"*45 0-($(=#"C+21 2 *&(2=".&'"CD&5 4*+&*24'*(2+?C, (<'"+%'"1 '2W *(-

'%& 4 *('%& !="22% :($&=&5 4 0-&$:&+*%& (.="2+4. N" 0-('($4:%< !(*7&-&*841< 0(-

2+(1**( (+:&6"=42? 42+(-46&2!4& "20&!+% 2+"*('=&*41 4:4+"84(**( ( :($&=4-('"*41 

(GH) ' *">&5 2+-"*& [6–13]. 

,(1'=&*4& 4:4+"84(**%< :($&=&5 (GH=) 4 4:4+"84(**( ( :($&=4-('"*41, " 

+"!#& 4 0-&'-"D&*4& 4< ' @77&!+4'*(& 2-&$2+'( "*"=4;" 2=(#*%< 4 .(=?>4< 242+&: 

.%=(, 2 ($*(5 2+(-(*%, (./2=('=&*( 0(+-&.*(2+1:4 0-"!+4!4, " 2 $-/ (5 2+(-(*%, -";-

'4+4&: : & + ( $ "  2 + " + 4 2 + 4 6 & 2 ! 4 <  4 2 0% + " * 4 5  (:&+($ H(*+&-E"-=(), (+!-%'-

>& ( '(;:(#*(2+? :($&=4-('"+? 2=/6"5*%& 7"!+(-%, !(+(-%& 2/D&2+'&**( '=41C+ *" 

0-(8&22 7/*!84(*4-('"*41 242+&:. E-(:& +( (, .%=" 2(;$"*" :"+&-4"=?*"1 ("00"-"-

+/-*"1) .";" $=1 -&"=4;"844 GH= – :(D*%& '%642=4+&=?*%& 2-&$2+'" '+(-( ( 4 

+-&+?& ( 0(!(=&*45. 

3'&$&*4& 0(*1+41 GH ' *"/!& (*"6"=( 60-<  ($(') .%=( 2(0-1#&*( 2 '(;*4!*(-

'&*4&: (0-&$&=&**(5 +&-:4*(=( 46&2!(5 0/+"*48%, -";*((.-";4&: +-"!+('(! @+( ( 

0(*1+41. 9$*" 4; 0-464*, 0('=41'>4< *" @+(, 2'1;"*" 2 +&:, 6+( 2": +&-:4*, (.(;*"-

6"&:%5 ' "* =(1;%6*(5 =4+&-"+/-& !"! simulation (="+. simulation – 24:/=4-('"*4&, 

/0($(.=&*4&) 4 ''&$&**%5 ' (+&6&2+'&**(5 =4+&-"+/-& !"! «4:4+"84(**(& :($&=4-(-

'"*4&» (="+. imitation – 0($-"#"*4&, 4:4+"841), *&/$"6&* 2 642+( =4* '42+46&2!(5 +(6-

!4 ;-&*41, 0(2!(=?!/ ' 0&-'(: 2=/6"& & ( :(#*( 0&-&'&2+4 0-(2+( !"! «:($&=4-('"-

*4&», " '( '+(-(: – 42+(=!('"+? ' +"'+(=( 46&2!(: 2:%2=&, -"22:"+-4'"1 +&-:4*% 

«4:4+"841» 4 «:($&=4-('"*4&» !"! 24*(*4:% («:($&=4-/CD&& :($&=4-('"*4&»). 3 

$&52+'4+&=?*(2+4, !( $" -&6? 4$&+ (. GH, +( 4:&&+21 ' '4$/ :($&=4-('"*4& (2(.( ( 

-($", 0-(+4'(2+(1D&& ' 4;'&2+*(: 2:%2=& "*"=4+46&2!(:/ :($&=4-('"*4C. ,(2=&$*&& 

2'1;"*( 2 $'/:1 (2*('*%:4 (.2+(1+&=?2+'":4: '(-0&-'%<, 4:4+"84(**"1 :($&=? $(=#-

*" 2 *&(.<($4:(5 0(=*(+(5 '(20-(4;'($4+? !"! 2+-/!+/-/ (.J&!+"-(-4 4*"=", +"! 4 & ( 

7/*!84(*4-('"*4& (0-4 (.1;"+&=?*(: 2(<-"*&*44 2<(#&2+4 0('&$&*41 0( (+*(>&*4C 

! (.J&!+/-(-4 4*"=/); 4, '(-'+(-%<, GH (-4&*+4-/&+21 *" 0(=/6&*4& ;*"*45 ( 0-(+(-

+40& *& 0/+&: "*"=4+46&2!( ( 422=&$('"*41 4=4 ($*(!-"+*%< 642=&**%< -"26&+(', " 

0/+&: 8&=&*"0-"'=&**%< @!20&-4:&*+(' *" GH=. 

N" !(*7&-&*841< 0(2+(1**( (+:&6"=42? $"'*4& 4 <(-(>4& +-"$4844 420(=?;(-

'"*41 4 -";'4+41 :($&=4-('"*41 ' )))A ' 0&-4($ 1960–1990   .: 2(;$"*% :*( (642-

=&**%& *"/6*%& >!(=%; 0(=/6&* -1$ '"#*&5>4< 7/*$":&*+"=?*%< 4 0-"!+46&2!4< -&-
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;/=?+"+(', ! 642=/ !(+(-%< :(#*(, ' 0&-'/C (6&-&$? (+*&2+4 -";-".(+!/ :&+($(=( 4-

6&2!4< (2*(' GH, 2(;$"*4& 4 >4-(!(& 420(=?;('"*4& ' -";=46*%< 0-&$:&+*%< (.="2-

+1< +"!4< 1;%!(' "'+(:"+4;"844 :($&=4-('"*41 !"! )SRNM, NXIG), )KLH 4 $-., 

c42+&:" " -& "+4'*( ( :($&=4-('"*41 N.,. Q/2=&*!(. )&:&52+'( GPSS, SIMULA, 

GASP, CSL 4 $-/ 4& 1;%!4 :($&=4-('"*41 .%=4 "$"0+4-('"*% ! 0-4:&*1'>&521 ' 

2+-"*& '%642=4+&=?*(5 +&<*4!&. 9*4 >4-(!( 420(=?;('"=42? ' -&"=?*(: 2&!+(-& @!(-

*(:4!4 [13–18]. 

A";'"= 2+-"*% 4 «$&:(!-"+46&2!4&» -&7(-:% 0-4'&=4 ! /+-"+& 2'1;&5 :&#$/ 

*"/6*%:4 !(==&!+4'":4 4 (+$&=?*%:4 /6&*%:4, 0-&!-"D&*4C "!+4'*(5 $&1+&=?*(2+4 

:*( 4:4 4; *4<, *"-/>&*4C 0-&&:2+'&**(2+4 0(!(=&*45, 0-4(2+"*('!& 4=4 0-&!-"D&-

*4C -1$" 0&-20&!+4'*%< -";-".(+(!. F:4-"CD"1 0-(:%>=&**(2+? /+-"+4=" 4*+&-&2 ! 

0-"!+46&2!(:/ :($&=4-('"*4C, 6+( 422/>4=( '*&.C$#&+*%& -/6&5!4 74*"*24-('"*41 

422=&$('"*45. 

9$*"!( *":&+4'>4521 ;" 0(2=&$*&& $&21+4=&+4& -(2+ @!(*(:4!4 ';.($-4= (2-

+"'>4<21 ( ="'*%: (.-";(: ' '/;"<) @*+/;4"2+(' :($&=4-('"*41, (#4'4= 4< 4*+&-&2 ! 

0-&0($"'"*4C :($&=4-('"*41, +&(-&+46&2!4: 422=&$('"*41: 4 0-4!="$*%: -";-".(+-

!":. 3 *"2+(1D&& '-&:1 150 '/;(' A(2244 &#& ($*( '%0/2!"C+ .(=&& 10 +%2. 20&84"=4-

2+(', ;*"!(:%< 2 (2*('":4 !(:0?C+&-*( ( :($&=4-('"*41 L*"=( 46*( (.2+(4+ $&=( 4 

' 2+-"*"< )NM. H($&=4-('"*4& ''&$&*( ' /6&.*%& 0="*% *& +(=?!( !(:0?C+&-*%<, *( 

4 -1$" @!(*(:46&2!4< 20&84"=?*(2+&5. 3 2&+4 G*+&-*&+ 0(1'4=42? 2"5+%, 0(2'1D&*-

*%& @+(5 0-(.=&:& (gpss.ru, simulation.org.ua, gpss-forum.narod.ru), -";-".(+"* 422=&$(-

'"+&=?2!45 0(-+"= «G:4+"84(**(& :($&=4-('"*4&». 3 0=&*"-*%< $(!="$"< 

(L.3. Q(-D&', N.N. S%6!4*", Q.3. )(!(=(' [2, 3, 4]) (+:&6"=21 ;":&+*%5 -(2+ 4*+&-&2" 

.4;*&2-2((.D&2+'" ! 0-(.=&:": 4:4+"844 4 (0+4:4;"844 0-(4;'($2+'&**%< 4 4*%< 

@!(*(:46&2!4< 0-(8&22('. 3(20-4*1+", *"!(*&8, 2+"-"1 4$&1 4*+&-"!+4'*(5 +&<*(=(-

 44 0-( -"::4-('"*41 2 -";-".(+!(5 «.%2+-( ( 0-(+(+40"». 3*&$-&*4& (.J&!+*(-

(-4&*+4-('"**( ( 0-( -"::4-('"*41, 0(1'=&*4& '4;/"=?*%< !(*2+-/!+(-(' /2!(-4=( 

4 /$&>&'4=( -";-".(+!4. G*+&*24'*( -";'4'"=42? :*( (" &*+*(&, " -& "+4'*(& 4 -"2-

0-&$&=&**(& :($&=4-('"*4&. Q%=" 2(;$"*" -(22452!"1 242+&:"  4.-4$*( ( :($&=4-(-

'"*41 AnyLogic.  

,-($(=#"=42? -".(+% *" 2+%!& +&(-44 :"22('( ( (.2=/#4'"*41 (+&(-44 (6&-&-

$&5) 4 4:4+"84(**( ( :($&=4-('"*41. A";-".(+"**%& :($&=4 '!=C6"=42? ' !(*+/- 

(0&-"+4'*( ( /0-"'=&*41. N" 0-(>&$>4< !(*7&-&*841< ;'/6"=4 4*+&-&2*%& 0-&$=(-

#&*41 (-"20-&$&=&**(& :($&=4-('"*4& 2 420(=?;('"*4&: G*+&-*&+", /6&+ 024<(74;4(-

=( 46&2!4< (2(.&**(2+&5 (0&-"+(-", "!8&*+ *" 420(=?;('"*4& :($&=4 ' !"6&2+'& 2-&$-

2+'" /.&#$&*41 ;"!";64!(').  

K&:"+4!" GH ' *"2+(1D&& '-&:1 ''&$&*" ' /6&.*%& 0="*% *& +(=?!( !(:0?C-

+&-*%<, *( 4 -1$" @!(*(:46&2!4< 20&84"=?*(2+&5. 9+!-%+" 0($ (+('!" 20&84"=42+(' 

0( 4*7(-:"84(**%: +&<*(=( 41: 0-4:&*4+&=?*( ! (2*('*%: (.="2+1: 0-4:&*&*41. 

I42840=4*" «H($&=4-('"*4& 242+&:» 4; -";-1$" 20&84"=?*%< 0&-&>=" ' (.D&0-(7&2-

24(*"=?*%&, +. &. 2+"=" «.=4#& ! :"22":». G;$"* -1$ /6&.*4!(', 4; !(+(-%< *"042"*-

*%& V.M. E"-0('%:, V.G. A%#4!('%: 4 3.N. K(:">&'2!4: -"20-(2+-"*1="2? *" !(*-

7&-&*841<.  

H4-('"1 *"/!" 4 @!(*(:4!" ' +-/$*%& $=1 A(2244 0(2=&$*4& $&21+4=&+41 *& 

2+(1=4 *" :&2+& 4 4*+&*24'*( -";'4'"=42?. Y" -/.&#(: -& /=1-*( 0-('($4=42? !(*7&-

-&*844 0( +&(-44 4 0-"!+46&2!4: "20&!+": 4:4+"84(**( ( :($&=4-('"*41; (*( '2& 

>4-& '*&$-1=(2? ' 0-"!+4!/ 0-(&!+4-('"*41 0-(4;'($2+'&**%< (' 2":(: >4-(!(: 

2:%2=& 2=('") 0-(8&22(' 4 (0&-"+4'*( ( /0-"'=&*41 4:4. 3 0('&2+!/ $*1 '2+"= '(0-(2 

( c0=(>*(: 0-4:&*&*44 847-('%< :($&=&5 (Digital Factory) ' 0-(8&22& 0-(&!+4-('"-

*41 4 @!20=/"+"844 0-(4;'($2+'&**%< 242+&:. SC$4, /6"2+'/CD4& ' +"!(5 $&1+&=?*(-



 !"#$%#&" '()!$'&  
 

 

 !!"#-2011 56 

2+4, 0(=/6"C+ '(;:(#*(2+? *".=C$"+? 2+"+46&2!4& (.J&!+% – !"! 0-"'4=( ' '4$& +-&<-

:&-*%< 4;(.-"#&*45 ('4-+/"=?*"1 -&"=?*(2+? – VR). N"=464& 4:4+"84(**(5 :($&=4 4 

(.(2*('"*4& 2 && 0(:(D?C '%.-"**( ( '"-4"*+" ' ;"0"$*%< 2+-"*"< 1'=1C+21 (.1;"-

+&=?*%:4 ' !(:0=&!+& $(!/:&*+(', 0($"'"&:%< *" -"22:(+-&*4& $=1 0-(&!+4-('"*41 

4=4 :($&-*4;"844 *('( ( 0-(4;'($2+'" =4.( +&<*(=( 46&2!( ( 0-(8&22". H($&=4 42-

0(=?;/C+21 4 $=1 (./6&*41 0&-2(*"=". R+" !(*8&0841 *";%'"&+21 e-manufacturing. 

F.&#$&**%:4 2+(-(**4!":4 && 1'=1C+21, ' 6"2+*(2+4, '&$/D4& "'+(:(.4=?*%& !(:-

0"*44: Daimler-Chrysler, Mercedes-Benz, BMW, Audi, Toyota. R+(+ 0($<($ 0-4:&*1&+21 

4 *" 2.(-!& "@-(./2(' L-380 ' M":./- &. A1$ 74-: '%0/2!"&+ 0-( -"::*%& 0-($/!+% 

!"! >4-(!( ( *";*"6&*41 (2 0-&$0(=" "&:(5 :($474!"84&5), +"! 4 20&84"=4;4-('"*-

*%& 0( =( 42+4!&, (+-"2=1: 0-(:%>=&**(2+4 4 2(84"=?*(5 27&-%. 9$*"!( ' /2=('41< 

6-&;'%6"5*(5 2=(#*(2+4 4 $(-( ('4;*% @+4< -";-".(+(! 4; &'-(0&52!4< !(:0"*45 

+(=?!( Technomatics 4 DELMIA 0-&+&*$/C+ *" 0(=*(& 0(!-%+4& e-Manufacturing 2'(4-

:4 0-($/!+":4. N".=C$"&+21 +&*$&*841 0&-&<($" (+ -";-".(+!4 «2":($&=?*%<» (0/2+? 

$"#& /24=41:4 :(D*%< 0-(:%>=&**%< 74-:) 242+&: :($&=4-('"*41 ! ;"!";/ 4< 0-(-

7&224(*"=?*%: -";-".(+64!": :($&=&5.  

3 (.;(-*%< $(!="$"< *" 0-(>&$>4< !(*7&-&*841< [4] (+:&6"=42? +4046*%& *&-

$(2+"+!4 -";-".(+"**%< 242+&: :($&=4-('"*41: 

– +-/$(&:!(2+? :($&=4-('"*41;  

– 2=(#*(2+? 0-('&$&*41 @!20&-4:&*+('; 

– 2=".(2+? 2-&$2+' :($&=4-('"*41 !(*7=4!+(' ;" (.D4& -&2/-2%; 

– (+2/+2+'4& 0($$&-#!4 -/22!( ( 1;%!". 

N&$(2+"+!4 4:4+"84(**( ( :($&=4-('"*41 '%*/#$"C+ !(:.4*4-('"+? & ( 2 

"*"=4+46&2!4:4 :($&=1:4. ,(2!(=?!/ *"4.(=&& >4-(!45 !="22 :($&=&5, (<'"+%'"C-

D45 2.(-(6*(& 0-(4;'($2+'(, +-"*20(-+*%& 242+&:%, 242+&:% =( 42+4!4, -";*( ( '4$" 

(.2=/#4'"CD4& 4 !(::/*4!"84(**%& 242+&:% – @+( 0( 2/+4 2&+4 :"22('( ( (.2=/#4-

'"*41, "!+4'*( -";-"."+%'"C+21 4 +"!4& :($&=4 4 "= (-4+:%. 

E(*7&-&*841 2007  . (I&'1+!(' 3.3., E(.&=&' N.Q. 4 $-.) [3, 4] 2((+*&2=" 2 2(-

'-&:&**%: :4-('%: /-('*&: 2(2+(1*4& +"!( ( '"#*&5>& ( *"/6*(-+&<*46&2!( ( *"-

0-"'=&*41 ' A(2244 !"! @=&!+-(**"1  (+('*(2+? 2+-"*%. ,(2=&$*11 0-&$2+"'=1&+ 2(.(5 

(.(.D&**/C (8&*!/ 0-4:&-*( 2+" 0(!";"+&=&5, <"-"!+&-4;/CD4< (.D45 4*+&==&!+/-

"=?*%5 /-('&*? 0-4*4:"&:%< -&>&*45. A& /=1-*%5 :(*4+(-4*  +&*$&*845 4*+&==&!-

+/"=?*( ( -";'4+41, 0-('($4:%5 ' -":!"< 20&84"=?*(5 0-( -"::% 99N 0( 159 2+-"-

*": ' 2005  ., 0(2+"'4= @=&!+-(**/C  (+('*(2+? A(2244 *" 126-& :&2+(. N"> -&5+4*  0( 

2-"'*&*4C 2 2004  . /0"= *" 36 0/*!+(', 6+( 2'4$&+&=?2+'/&+ ( !-"5*& *& "+4'*(5 +&*-

$&*844 (:&#$/ 0-(64:, /-('&*? !(--/0844 4:&&+ 24=?*/C (+-48"+&=?*/C !(--&=184C 

2 @=&!+-(**(5  (+('*(2+?C).  

B"!+% 2*4#&*41 4*+&==&!+/"=?*(2+4 .&;/2=('*( 4:&C+ :&2+(. 3 2+-"*& *& (2/D&-

2+'=1&+21 -"26&+ :&#(+-"2=&'( ( ."="*2" 0-($/!844 4 /2=/ , ' 24=/ 6& ( *4!+( +(6*( *& 

;*"&+, 6+( */#*( 2+4:/=4-('"+?, " 6+( *& */#*(. N&+ 2/D&2+'('"'>& ( ' 2('&+2!4& '-&:&-

*" &$4*( ( 0="*" -";'4+41 4 -";:&D&*41 0-(4;'($4+&=?*%< 24= 2+-"*% 0( (+-"2=1: 4 -&-

 4(*":. N&2."="*24-('"**"1 0-(:%>=&**(2+? 0-(4;'($4+ .(=&& $(-( /C 4 *&!(*!/-&*-

+(20(2(.*/C 0-($/!84C. ,-($"'=&*" '/;('2!"1 -&7(-:", 0(*4#"CD"1 /-('&*? 0($ (+('-

!4 20&84"=42+(' $( +&0&-&>*& ( /-('*1 *">&5 @!(*(:4!4 4  "-"*+4-/CD"1 2+" *"84C 

0(2=&$*&5. A".(+% 0( +&(-44 4 -";*((.-";*%: 0-4:&*&*41: 4:4+"84(**( ( :($&=4-('"-

*41 (GH), !(+(-%& :( =4 .% 0('%24+? 4*+&==&!+/"=?*(2+? 4 (.(2*('"**(2+? 0-4*4:"&-

:%< -&>&*45, *%*& 0-('($1+21 =4>? *&2!(=?!4:4 2(+*1:4 (2+"'>4<21 @*+/;4"2+('. 3 +( 

#& '-&:1 ' )UL *" -".(+%, 2'1;"**%& 2 GH, +-"+1+21 $&21+!4 :=-$. $(=="-(' '  ($. GH 

0-4*4:"&:%< -&>&*45, 0-(&!+(' -";'4+41 4 +&<*(=( 45 0(2+(1**( 0-4:&*1&+21 +"!4:4 

!(:0"*41:4, !"! Boeing, Compaq, Xerox, IBM, Intel, Lockheed, Motorola, General Motors, 
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Ford, Standard Oil, Cray Research 4 :*( 4:4 $-/ 4:4," +"!#& -1$(: 0-"'4+&=?2+'&**%< (--

 "*4;"845 (L &*+2+'( *"84(*"=?*(5 .&;(0"2*(2+4, 33), 3HB, NASA). 3 $(!="$& 

V.L. H&-!/-?&'" [4, 23–26] .%=4 0&-&642=&*% #/-*"=% 4 !(*7&-&*844 – &'-(0&52!4& 4 

:4-('%&, ' +(: 642=& :/=?+4!(*7&-&*844 (:*( (+&:*%&): " &*+*(-(-4&*+4-('"**%&; +&(-

-41 :($&=4-('"*41; '%2(!(0-(4;'($4+&=?*%& '%642=4+&=?*%& 242+&:%; '(&**(& :($&=4-

-('"*4&; -";'4+4&  (-($('. O&*+-"=?*(& :&2+( ;$&2? ;"*4:"C+ Y4:*4& !(*7&-&*844 0( 

GH ()UL). 3 $"**(: $(!="$& .%=4 /!";"*% +"!#& @=&!+-(**%& -&2/-2%,  $& -"20(=" "-

&+21 (2*('*"1 4*7(-:"841 ( !(*7&-&*841< 0( GH. 

3 8&=(: *" 0-(>&$>4< !(*7&-&*841< (+:&6"=(2?, 6+( ' AB *":&+4=21 '%<($ 4; 

!-4;42" ' (.="2+4 GH. R+( .%=( *" =1$*( .%=( 0(!";"*( ' -".(+& [7] 4 0(2=&$/CD4< 

$(!="$(' 2((+'&+2+'/CD4< "'+(-(' *" !(*7&-&*841< [1–5], ' !(+(-%< ' !"6&2+'& "- /-

:&*+(', 0($+'&-#$"CD4< $"**%& 0(=(#&*41, .%=4 0-4'&$&*% 2=&$/CD4& 7"!+%:  

1.  !"#$%&'(') (*+$' ,'+('-.*/ %$&#,!'-&# -0*1#%2#-&',  3 4,24*&-4 0(1'-

=&*4& 2&-?&;*%< 4*7(-:"84(**%< -&2/-2(', 0(2'1D&**%< GH, ' 2&+4 Internet. )-&$4 

*4< www.xjtek.ru, www.gpss.ru, www.simulation.org.ru, www.gpss-forum.narod.ru 4 $-.  

2. 5'-&'4!!' 6,*2#7#,%*&-4 %$%"*)#7*-$'* 0(#)*!*!#*  3. Q=" ($"-1 @*+/;4-

";:/ 4 +&-0&*4C 0-&0($"'"+&=&5 :*( 4< 3FY(', /$"=(2? 2(<-"*4+? (2*('*(5 !(2+1! 

20&84"=42+(' 0( GH '%2(!(5 !'"=474!"844. 3 2+"*$"-+% -1$" (.-";('"+&=?*%< 20&-

84"=?*(2+&5 ' A(2244 ''&$&*% !/-2%: «H($&=4-('"*4& 242+&:», «G:4+"84(**(& :($&-

=4-('"*4&», «E(:0?C+&-*(& :($&=4-('"*4&». 

3. 5'4,#2'-8 9'(%+"' :'28.* 06:2#$%1#/ 0' &*)%&#$* #)#&%1#'!!'9' )'"*2#-

(',%!#4. ,-46&: @+( (+*(24+21 *& +(=?!( ! +-/$": 24:0(;4/:(' 4 !(*7&-&*845, *( 4 ! 

#/-*"=?*%: 2+"+?1: 4 :(*( -"741:. 

4. ,('2&:&2+*( ' AB 0'4,24;&-4 $')0%!##, 0('<*--#'!%28!' +%!#)%;=#*-4 

 3. )-&$4 *4< B-Club Engineering ( . G'"*('(, www.b-club.ru), «R=4*"-!(:0?C+&-» 

( . E";"*?, www.elina-computer.ru), I&0"-+":&*+ 4:4+"84(**( ( :($&=4-('"*41 !(:0"-

*44 IBS ( . H(2!'", www.ibsd.ru), S&* 40-(:&; ()"*!+-,&+&-./- ), N('%& 422=&$('"-

*41 4 -";-".(+!4 0-('($1+21 ' ALN: 3%642=4+&=?*%5 8&*+- ALN, G,F ALN, 

G)L ALN, G,,G ALN, G,G ALN, ),GGALN, 4*2+4+/+% )9 ALN 4 $-. 

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

,') (>!$* (+".=. 3). 

1$C!>H$ 3 

 %>L"% >#P=%DL"#=$!J#&M P%"'P=? 3/, %$I%$C(=$##&M ? -(PP>> 

Q 0$>L"#(?$#>" 4$##&" ( %$I%$C(=R>)" 

1 
G:4+"84(**"1 0="+7(-:" 
B"*+(:"+ 

I&0"-+":&*+ 242+&: 4:4+"84(**( ( :($&=4-('"*41 IBS, 
 . H(2!'", I:4+-('2!(& >., 9-., www.libs.ru 

2 
,-(7&224(*"=?*%5 4*2+-/-
:&*+ :($&=4-('"*41 Any-
Logic 

R!2 I#&5 K&!*(=($#42, 
194021, )"*!+-,&+&-./- , /=. ,(=4+&<*46&2!"1, 21, 
www.xjtek.com 

3 
G*+&-"!+4'*"1 242+&:" GH 
ISS2000 

N"84(*"=?*%5 +&<*46&2!45 /*4'&-24+&+ «E4&'2!45 0(=4-
+&<*46&2!45 4*2+4+/+»,  
F!-"4*",  . E4&' ("'+(- K(:">&'2!45 3.N.) 

4 
A"20-&$&=&**"1 242+&:" GH 
$=1 =(!"=?*(5 2&+4 ' 2-&$& 
QNX (9) 2&:&52+'" UNIX) 

G*2+4+/+ '%642=4+&=?*(5 :"+&:"+4!4 4 :"+&:"+46&2!(5 
 &(74;4!4 ('%642=4+&=?*%5 8&*+-),  . N('(24.4-2!, 0-(-
20&!+ "!"$&:4!" S"'-&*+?&'", 6, 
http://www/sscc.ru 

5 )42+&:" GH )H9 
K(:2!45 0(=4+&<*46&2!45 /*4'&-24+&+,  
("'+(- – 92=4* Q.M.) 

6 
9.D&8&=&'"1 242+&:" GH Ob-
ject GPSS 

)&'&-($(*&8!45 +&<*(=( 46&2!45 4*2+4+/+, 
 . )&'&-($(*&8!, F!-"4*" ("'+(- – E(-(=&' L.M.) 
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6. @%:2;"%*&-4 0'4,2*!#* 0(%$&#7*-$'9' #!&*(*-% $  3 ' -&"=?*(: 2&!+(-& 

@!(*(:4!4. N" -1$& 0-&$0-41+45 .%=4 '%0(=*&*% 4=4 '%0(=*1C+21 2&-?&;*%& 0-(&!-

+% 2 0-4:&*&*4&: GH. 

7. A 2011 9'"6 :>2' ':(%+',%!' !*$'))*(7*-$'* 0%(&!*(-&,' “@%1#'!%28!'* 

B:=*-&,'  )#&%1#'!!'9' 3'"*2#(',%!#4” (@B 3). 

3 8&=(: *" 0-(>&$>4< !(*7&-&*841< (+:&6"=(2?, 6+( *&2:(+-1 *" +(, 6+( ! *"-

2+(1D&:/ '-&:&*4 ' AB ' -"22:"+-4'"&:(5 0-&$:&+*(5 (.="2+4 (4:4+"84(**(& 4 !(:-

0=&!2*(& :($&=4-('"*4& 2=(#*%< (.J&!+(' 4 242+&:) .%=4 0(=/6&*% '"#*%& +&(-&+4-

6&2!4& 4 0-"!+46&2!4& -&;/=?+"+%, 4;-;" 8&=( ( -1$" (.J&!+4'*%< 4 2/.J&!+4'*%< 

0-464* (:&+($(=( 46&2!4<, +&<*(=( 46&2!4<, 74*"*2('%<, (.-";('"+&=?*%< 4 +. 0.) 

0-4 2(;$"*44 4 0-4:&*&*44 GH= $(0/2!"&+21 :*(#&2+'( (>4.(! 4 *&!(--&!+*(2+&5, " 

@77&!+4'*(2+? 420(=?;('"*41 GH=, ! 2(#"=&*4C, 0-($(=#"&+ (2+"'"+?21 *4;!(5, &D& 

$(2+"+(6*( 2=".( /64+%'"C+21 '(;:(#*(2+4 2('-&:&**%< 4*+&==&!+/"=?*%< 4*7(--

:"84(**%< +&<*(=( 45 0-4 (- "*4;"844 4 0-('&$&*44 GH. 

3. *(?%"L"##(" P(P=(G#>" > K%(C!"L& %$I?>=>G >L>=$H>(##(E( L('"!>%(-
?$#>G ? -(PP>OP)(O <"'"%$H>> 

3 (.;(-*(: $(!="$& *" !(*!-&+*%< 0-4:&-"< ./$/+ 0-&$2+"'=&*% (2*('*%& 

0-(.=&:% GH 4 '(;:(#*%& 0/+4 '%<($" 4; *4<, !(+(-%& 0-&$=" "=42? /6"2+*4!":4 

0-(>&$>4< !(*7&-&*845 GHH9I ' 2003–2011  ($"<. 3 !"6&2+'& +"!('%< .%=4 -"2-

2:(+-&*% 2=&$/CD4& (2*('*%& 0-(.=&:% [1–3, 14–22]: 

5(':2*)% '1*!#,%!#4 -&*0*!# %"*$,%&!'-&# #)#&%1#'!!>? )'"*2*/ 

9$*(5 4; 8&*+-"=?*%< 0-(.=&: +&(-44 :"+&:"+46&2!( ( :($&=4-('"*41 2=(#-

*%< (- "*4;"84(**(-+&<*46&2!4< 242+&: ()9K)) ' 8&=(: 4 GH /!";"**%< 242+&: ' 

6"2+*(2+4 ;"!=C6"&+21 ' (.&20&6&*4& +-&./&:(5 2+&0&*4 "$&!'"+*(2+4 -"22:"+-4'"&-

:( ( !="22" :($&=&5 0( (+*(>&*4C ! :($&=4-/&:%: (.J&!+":-(-4 4*"=": opOb
 !

. I"*-

*(& +-&.('"*4& 1'=1&+21 (.1;"+&=?*%: $=1 =C.%< 2=/6"&' 0(2+-(&*41 :($&=&5 4 :($&-

=4-/CD4< 242+&:. ,-4 @+(: (6&'4$*(, 6+( *" 0-"!+4!& 2=&$/&+  ('(-4+? *& ( 0(=*(5 

"$&!'"+*(2+4, " =4>? (. "$&!'"+*(2+4 ' *&!(+(-(: 2:%2=& (( +-&./&:(: /-('*& "$&!-

'"+*(2+4). I=1 )9K) ($*" :($&=? :(#&+ (+-"#"+? =4>? !"!/C-=4.( 2+(-(*/, "20&!+ 

0-(+(+40", 4 0(@+(:/ 0(*1+4& "$&!'"+*(2+4 "'((.D&" $=1 +"!(5 :($&=4 *& 2/D&2+'/&+, 

-&6? :(#&+ =4>? 4$+4 (. "$&!'"+*(2+4 (+-"#&*41 $"**( ( "20&!+". )=&$/&+ '2& $" 

(8&*!/ 2+&0&*4 "$&!'"+*(2+4 0-('($4+? 2 /6&+(: +( (, ' !"!(5 2+&0&*4 *" $"**(5 :(-

$&=4 :( /+ .%+? $(2+4 */+% 8&=4, 0(2+"'=&**%& 0-4 422=&$('"*44 !"#$( ( !(*!-&+-

*( ( '(0-(2", $=1 -&>&*41 !(+(-( ( *&(.<($4:( 0-4.& "+? ! :($&=4-('"*4C. 

,-464*":4 *&"$&!'"+*(2+4 GH= *&!(+(-( ( (.J&!+" (-4 4*"=" opOb
 !

 (' *">&: 

2=/6"& – )9K)) :( /+ .%+? *&+(6*%& 42<($*%& 0-&$0(2%=!4 ' (0-&$&=&*44 +40" 4 

2+-/!+/-% :($&=&5, 0( -&>*(2+4 4;:&-&*45 0-4 0-('&$&*44 420%+"*45 (@!20&-4:&*-

+('), '%642=4+&=?*%& 0( -&>*(2+4 0-4 (.-".(+!& 4;:&-4+&=?*(5 4*7(-:"844. G2-

0(=?;('"*4& *&"$&!'"+*(5 :($&=4 :(#&+ 0-4'&2+4 ! ;*"64+&=?*%: @!(*(:46&2!4: 0(-

+&-1:, "'"-45*%: 24+/"841:, ! *&'%0(=*&*4C ;"$"6, 0(2+"'=&**%< 0&-&$ -&"=?*( 2/-

D&2+'/CD&5 242+&:(5. 

5(':2*)% ':*-0*7*!#4 9%()'!#7!'9' ,+%#)'"*/-&,#4 0'28+',%&*2*/ - ,>7#-2#-

&*28!'/ -(*"'/, , (%)$%? $'&'('/ (*%2#+6;&-4  32 (-'+"%!#* #!&*22*$&6%28!'9' 

#!&*(<*/-%).  

90%+ @!20=/"+"844 -";=46*%< !="22(' 4*+& -4-('"**%< 242+&: 0($$&-#!4 

0-4*1+41 -&>&*45 (G),,A) 0(!";%'"&+, 6+( 7(-:"=4;('"**%& :($&=4 (0-&#$& '2& ( 

:"+&:"+46&2!4& :($&=4) *& 0(;'(=1C+ ' 0(=*(5 :&-& /6&2+? '2& :*( ((.-";4& '(;:(#-

*%< '"-4"*+(' 7/*!84(*4-('"*41 )9K). ,(@+(:/ (2(./C "!+/"=?*(2+? *"64*"&+ 0-4-
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(.-&+"+? '(0-(2 (.J&$4*&*41 7(-:"=4;('"**%< 0-(8&$/- "*"=4;" 4 '%.(-", -&"=4;(-

'"**%< ' -":!"< 2((+'&+2+'/CD4< GH=, '<($1D4< ' 2(2+"' G),,A, 4 +'(-6&2!4< 

'(;:(#*(2+&5 0(=?;('"+&=&5. 

5(':2*)% ':*-0*7*!#4 '&$(>&'-&# #)#&%1#'!!>? )'"*2*/ # $')02*$-', 

( 32C) # #? -0'-':!'-&# $ %"%0&%1##, -%)''(9%!#+%1## # (%+,#&#;. 

L*"=4; 0-(8&22(' 2(;$"*41, @!20=/"+"844 4 2('&->&*2+'('"*41 )9K) 0(!";%'"&+, 

6+( "'*&>*11 2-&$"", 2 !(+(-(5 ';"4:($&52+'/&+ )9K), 0(2+(1**( 4;:&*1&+21, @+(, ' 

2'(C, (6&-&$? 0-4'($4+ ! 4;:&*&*4C 0"-":&+-(' 4 2+-/!+/- /!";"**%< (.J&!+('. 3 @+4< 

/2=('41<, -";-".(+"**%& *" -";=46*%< @+"0"< 2 -";=46*%:4 8&=1:4 GH= 4 !(:0=&!2%, " 

+"!#& :&+($% 4 "= (-4+:% :"*40/=4-('"*41 $"**%:4 :($&=1:4 :( /+ =4>? 0-4.=4#&*-

*( (+-"#"+? *&(.<($4:%& 2'(52+'" 422=&$/&:%< @=&:&*+(' 4 0($242+&: )9K). 

)(;$"*4& /*4'&-2"=?*%< :($&=&5 4 "= (-4+:(', -&"=4;/CD4<, *"0-4:&-, '2& 

(2*('*%& 7/*!844 /0-"'=&*41 )9K) 0-4:&*4+&=?*( ! -";=46*%: 0-&$:&+*%: (.="2-

+1:, +"!#& ;"+-/$*&*(. ,(@+(:/ -&"=?*( *" 0-"!+4!& ' ;"'424:(2+4 (+ 2!="$%'"CD&5-

21 (.2+"*('!4 $(=#&* !(*2+-/4-('"+?21 4=4 '%.4-"+?21 *"4.(=&& 0-4 ($*%5 ' 24=/ 

2'(4< 2'(52+' '"-4"*+ GH= ('<($1D45 ' 2(2+"' G),,A) 4 2((+'&+2+'/CD45 &:/ "= (-

-4+: -&>&*41 +(5 4=4 4*(5 ;"$"64 "'+(:"+4;4-('"**( ( /0-"'=&*41 )9K). K"!4: (.-

-";(:, )9K) 4 && G),,A, *"<($1D4&21 ' /2=('41< '(;$&52+'41 *&2+"84(*"-*(5 

'*&>*&5 2-&$%, +(=?!( +( $" ./$/+ 20(2(.*% (.&20&64'"+? '%-".(+!/ @77&!+4'*%< 

0="*('%< 4 -& /=4-/CD4< '(;$&52+'45, !( $" ./$/+ *"$&=&*% (2(.%:4 :&<"*4;:":4 

(0-(8&$/-":4) "$"0+"844 4, ' 0&-20&!+4'&, 2":((- "*4;"844, (.&20&64'"CD4:4 8&=&-

*"0-"'=&**(& 4;:&*&*4& 0"-":&+-(' :($&=&5 4 2":4< :($&=&5 4 "= (-4+:(' G),,A 2 

/6&+(: '(;:(#*%< '"-4"*+(' '%$"64 /0-"'=1CD4< '(;$&52+'45 ' ./$/D&:, 6+( 0(-

;'(=1&+, ' !(*&6*(: (2/D&2+'=1+? 0-420(2(.=&*41 )9K) ! ./$/D&:/ -";'4+4C !"! 

(.J&!+(' /0-"'=&*41, +"! 4 '*&>*&5 2-&$%. E(*2+-/4-('"*4& 4=4 '%.(- +40" GH= 4 

"= (-4+:" G),,A $(=#*% 1'=1+?21 7/*!84&5 20&84"=?*( '%$&=&**(5 0($242+&:% 

("$"0+&-"), '<($1D&5 ' 2(2+"' G),,A. ) 0(:(D?C $"**( ( "$"0+&-" 0/+&: 0-('&$&*41 

0"-":&+-46&2!(5 4 2+-/!+/-*(5 "$"0+"844 (" ' 0&-20&!+4'& 4 2":((- "*4;"844) 2((+-

'&+2+'/CD4< !(:0(*&*+ ),H9 (.&20&64'"&+21 2( ="2('"*4& 2'(52+' )9K) 2( 2-&$(5, 

6+( 0(;'(=1&+ 2(!-"+4+? $( :4*4:/:" 642=( 24+/"845, 0-4 !(+(-%< G),,A *& 2:(#&+ 

'%$"+? -&!(:&*$"844 0( /0-"'=&*4C )9K) *" -";=46*%< @+"0"< 4< #4;*&**( ( 84!=". 

L$"0+"841 -"22:"+-4'"&:%< )9K), G),,A 0-&$0(=" "&+ "$"0+"84C ! "0-(-

>=(:/" 4 ! "./$/D&:/". I=1 -&"=4;"844 /!";"**%< :&<"*4;:(' "$"0+"844 *&(.<($4:( 

6+(.% ' 2(2+"'& G),,A 4:&=42? +"!4& 0-(8&$/-%, !(+(-%& (.&20&64'"=4 *"!(0=&*4& 

4 2(<-"*&*4& /*4!"=?*( ( (0%+" -".(+% (- "*(' /0-"'=&*41, '%1'=&*4& ;"!(*(:&-*(-

2+&5 +&6&*41 0-(8&22(' /0-"'=&*41, 74!2"84C @+( ( (0%+" ' 7(-:"=4;('"**(: '4$&: 

=4.( ' 7(-:& "= (-4+:(' 0&-&-".(+!4 4*7(-:"844 ( !(:0(*&*+"< '&!+(-" 2(2+(1*41 

)9K), =4.( ' '4$& 0"-":&+-(' ;"!(*(' /0-"'=&*41, 4=4 ' 7(-:& -&>"CD4< 0-"'4= 

("= (-4+:(') 0-4*1+41 -"84(*"=?*%< -&>&*45, =4.( ' 7(-:& ;"042&5 ' .";& $"**%< 

4=4 .";& ;*"*45. )-&$4 6"2+*%< 0-(.=&:, 2'1;"**%< 2 2(;$"*4&: 4 0-4:&*&*4&: 

GH=E, :(#*( (+*&2+4:  

%) 0(':2*)6 ':*-0*7*!#4 0('-&'&> # '0&#)%28!'-&# 0'-&('*!#4 $%D"'/ $'!-

$(*&!'/ #)#&%1#'!!'/ )'"*2#. I"**"1 0-(.=&:" *&0(2-&$2+'&**( 2'1;"*" 2 0-(.=&-

:(5 (.&20&6&*41 *&(.<($4:(5 2+&0&*4 "$&!'"+*(2+4 :($&=4-('"*41. 3 2":(: $&=&, $=1 

$(2+4#&*41 *&(.<($4:(5 2+&0&*4 "$&!'"+*(2+4 4*( $" 0-4<($4+21 4$+4 *" 2/D&2+'&*-

*(& /2=(#*&*4& :($&=4, 0(2+-(&*41 ':&2+( ($*(5 :($&=4 8&=( ( :($&=4-/CD& ( !(:-

0=&!2". 9$*"!( $"#& ' @+(: 2=/6"&, &2=4 2/D&2+'/&+ '(;:(#*(2+? '%.(-" :&#$/ -";-

=46*%:4 !="22":4 :($&=&5 (=4.( !(:.4*"841:4 @+4< :($&=&5), 0(;'(=1CD4:4 (.&2-

0&64'"+? 0-4:&-*( ($4*"!('/C 2+&0&*? "$&!'"+*(2+4 :($&=4-('"*41, (6&'4$*(, 4; 
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@+4< :($&=&5 8&=&2((.-";*( '%.4-"+? *"4.(=&& 0-(2+/C. 3 @+(: 4 2(2+(4+ 2/+? (0+4-

:"=?*(2+4 0(2+-(&*41 ('%.(-") :($&=&5. 

:) 0(':2*)6 ':*-0*7*!#4 E<<*$&#,!'/ )%.#!!'/ (*%2#+%1##  32. A&>&*4& 

$"**(5 0-(.=&:%, 0-&#$& '2& (, 0-&$0(=" "&+ (.&20&6&*4& '%2(!(5 @77&!+4'*(2+4 

-&"=4;"844 '%642=4+&=?*( ( 0-(8&22", (- "*4;('"**( ( 2 /6&+(: !(*!-&+*%< 2'(52+' 

-";-".(+"**%< :($&=&5 4 "= (-4+:(' (2+&0&*4 2'1;*(2+4 "= (-4+:(', '(;:(#*(2+4 

-"20"-"==&=4'"*41 26&+" 0-4 -&>&*44 ;"$"6, -&>&*4& ;"$"6 ' ('&-=&5*%< -&#4:"<). 

,) 0(':2*)6 ':*-0*7*!#4 ,'+)'D!'-&# )'"*2#(',%!#4 - (%+2#7!>)# )%-.&%-

:%)# ,(*)*!#; 

9) 0(':2*)6 !%?'D"*!#4 ':'-!',%!!'9' $')0(')#--% )*D"6 6!#,*(-%28!'-&8; 

# 0(':2*)!'/ '(#*!&%1#*/  32C.  

4. 7$L"R$#>G K( P('"%A$#>S > #$DR#(-K%$)=>R"P)(LD D%(?#S '()!$'(? 

,-('($4:%& !(*7&-&*844 GHH9I 0( 2'(&:/ 2+"+/2/ $(=#*% .%+? $(2+(5*% 

0/.=4!"844 :"+&-4"=(', (+'&6"CD4< /-('*C !"*$4$"+2!4< 4 $(!+(-2!4< $422&-+"845. 

R+( *"=" "&+ 2((+'&+2+'/CD4& (.1;"+&=?2+'", !"! *" $(!="$64!(', +"! 4 *" ,-( -"::-

*%5 !(:4+&+, (.1;"**%5 «$&-#"+? 0="*!/» $(2+"+(6*( '%2(!(.  

,-4 (.D&: $(2+(5*(: /-('*& !(*7&-&*845 0( 2($&-#"*4C 4 7(-:& *&!(+(-%< 

$(!="$(' 0-4<($4+21 2$&="+? -1$ 2&-?&;*%< ;":&6"*45. ,-( -"::*%5 !(:4+&+ 0-&$="-

 "&+ ' !"6&2+'& !":&-+(*" $=1 *"2+-(5!4 $(!="$64!(' 84+"+/ 4; '%2+/0=&*41 ($*( ( 4; 

20(*2(-(' 4 "!+4'*(:/ /6"2+*4!/ !(*7&-&*845 – L.3. Q(-D&'" (XJ Technology): «,-&-

0($"'"+&=4, 2+/$&*+% 4 "204-"*+% 6"2+( /'=&!"C+21, *"0-4:&-, 2(;$"*4&: 2(.2+'&*-

*%< 24:/=1+(-(' 4=4, </#& +( (, -";'($1+ ;"/:*(& 4 ;"*/$*(& +&(-&+4;4-('"*4& '(-

!-/  0(*1+41 ":($&=?"...3"#*% '%2+/0=&*41 *& 0-(2+( ' 2'(&5 "!"$&:46&2!(5 +/2('!&, 

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

2&+4 ,&+-4 2 -"2!-">&**%:4 74>!":4 =/6>&, 6&: 2 *&-"2!-">&**%:4, " 0-( +(, *" 

2!(=?!( 0-(8&*+(' 2(!-"+4+21 '-&:1 (#4$"*41  -/;('4!" *" 'J&;$& ' !(*+&5*&-*%5 

+&-:4*"= – &2=4 0-4*1+? +"!4&-+( -&>&*41, 0($2!";"**%& 4:4+"84(**(5 :($&=?C». 

3 (.;(-& !-4+46&2!4& ;":&6"*41 2'&$&*% ' -1$ 0($-";$&=(', 2-&$4 !(+(-%< .%-

=4 '%$&=&*% ;":&6"*41 2'1;"**%& 2 .&22($&-#"+&=?*(2+?C $(!="$(', *&2((+'&+2+'4&: 

+&:"+4!4 $(!="$(' 0-(.=&:"+4!& !(*7&-&*844, 7(-:/=4-('!(5  =(."=?*%< 0-&+&*;45, 

2($&-#"+&=?*(5 *&0(=*(+(5 $(!="$(', «(./-."64'"*4&:» 0-(.=&: GH, ."*"=?*(2+1:4 

4 0&-&(+!-%+4&: 4;'&2+*%< -&;/=?+"+(', 74=(2(72!(5 *&2(2+(1+&=?*(2+?C, :"+&:"+4-

6&2!4: *&'&#&2+'(:, $&7&!+":4 (7(-:=&*41 4 0-&$2+"'=&*41 0(=/6&**%< -&;/=?+"+('. 

7$)!SR"#>" 

,-( -"::*%5 !(:4+&+ !(*7&-&*844 GHH9I-2011 0-4 0($ (+('!& $"**(5 !(*-

7&-&*844 0(2+"-"=21 /6&2+? '2& -"*&& '%2!";"**%& !-4+46&2!4& ;":&6"*41. ,(@+(:/ 

($*" 4; (2*('*%< ;"$"6 $"**(5 !(*7&-&*844 2(2+(4+ ' +(:, 6+(, '(-0&-'%<, 0-4 && 

0-('&$&*44 /6&2+? '2& -"*&& '%2!";"**%& 0-&$=(#&*41 0( 0('%>&*4C !"6&2+'" 0-&$-

2+"'=1&:%< $(!="$(' 4, '(-'+(-%<, (0-&$&=4+? *"4.(=&& 0&-20&!+4'*%& 0/+4 $"=?*&5-

>& ( -&>&*41 0&-&642=&**%< 0-(.=&:% +&(-44 4 0-"!+4!4 4:4+"84(**( ( 4 !(:-

0=&!2*( ( :($&=4-('"*41. 

9>="%$=D%$ 

1.  !(=#>)(? 6. /., -&A>)(? @. 3. ,&-'"1 '2&-(22452!"1 *"/6*(-0-"!+46&2!"1 

!(*7&-&*841 GHH9I-2003. G+( 4 4 0&-20&!+4'% // 3&2+*4! +&<*(=( 44 2/$(-

2+-(&*41. 2004. P12. C. 69–73. 

2.  !(=#>)(? 6. /., -&A>)(? @. 3. ,&-'"1 '2&-(22452!"1 *"/6*(-0-"!+46&2!"1 
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3.  !(=#>)(? 6. /., -&A>)(? @. 3. ,&-'"1 '2&-(22452!"1 *"/6*(-0-"!+46&2!"1 

!(*7&-&*841 GHH9I-2007. G+( 4 4 0&-20&!+4'% // 3&2+*4! +&<*(=( 44 2/$(-
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22. @PDK(? -. /., 3?$#>F"? ,. ,., ;(P="!JH"? ,. 3., *D?(%(? 6. 3. ,-4*840% !'"-

=4:&+-44 :($&=&5 // IV ),. H&#$/*"-($*"1 !(*7&-&*841 «A& 4(*"=?*"1 4*7(-:"-

+4!"-95», +&;42% $(!="$('. ),., 1995. ). 90–91. 

23. 21
st
 European Conference on Modelling and Simulation, June 4–6, Prague, Grech Repub-

lic, Proceedings, 2007, Prague 826 pp. 

24. http://www.wintersim.org  

25.5http://www.scs.org  

26. http://www.liophant.org/scsc 


