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*+*,-.*/0012 *33425/6-0*7: /, 84-33*9238*: ,2:0/4/;*< 

5/ /=4-901: 619*3420*< 

3. -. 6!$>(? (+(>)?$), 6. 6.5"?@A)(? (8$B$#C), 0. =.8(D"!"? (+(>)?$) 

 !"#$%"&''&( !&)(*"+&,$'"( ( -) '(./*&''& 0#$'&,"#01 233(/#",'4! 0+()-

0#,&! )*1 0&,(+5('0#,&,$'"1 6+&%(00&, 6+&(/#"+&,$'"1 " !&)(+'"7$%"" 0*&8'49 

0"0#(!. -'&:"( :&)4  - .06(5'& 6+"!('1(#01 6+" &;.<('"" 0"0#(!'&!. $'$*"7. , 

=>?$9 " ,46&*'('"" /+.6'49 '$.<'49 6+&(/#&, )*1 $'$*"7$, &%('/" " 6+&:'&7"+&,$-

'"1 ,$+"$'#&, +(5('"@. A+&!( .<(;'&:& " '$.<'&:& "06&*B7&,$'"1  - 6&1,*1(#01 ,0( 

;&*B5( 6+"!(+&, 6+$/#"<(0/"9 6+"!('('"@ !&)(*(@ , +($*B'&@ 2/&'&!"/(. C&*B/& 7$ 

'(0/&*B/& 6&0*()'"9 *(# $,#&+4 .<$0#,&,$*" , +($*"7$%"" +1)$ 6+&(/#&, 6& 0&7)$'"D 

0"0#(! $,#&!$#"7$%"" "!"#$%"&''49 "00*()&,$'"@ (EF  ) , +$7*"<'49 &;*$0#19 

2/&'&!"/", $,"$%"", 8(*(7'&)&+&8'&! #+$'06&+#(, !(#$**.+:"", '(3#()&;4<(, 0.)&-

0#+&('"" " #.). [1–5]  

EF"D#&" G('"!H &;4<'& '(0*&8'4 6& *&:"/(, 0#+./#.+( " &;G(!., '& 7$#& "9 

!'&:&. = !$05#$;$9 H&00"" – 2#& 0&#'" ,.7&, " )(01#/" #401< '&,49 !&)(*(@ (8(:&)-

'&. I$J( ,0(:& 2#& !&)(*", &;G(!&! '( 6+(,45$DJ"( 100–150 ;*&/&, (, #(+!"'&*&:"" 

174/$ GPSS). = 0,17" 0 2#"! 6+" ,46&*'('"" *$;&+$#&+'49 7$)$'"@, /.+0&,49 " )"-

6*&!'49 +$;&# '( 6+&,&)"#01 )(#$*B'&( "00*()&,$'"(. K;4<'& &:+$'"<",$D#01 6+&-

%(00&! '$6"0$'"1 !&)(*", (( &#*$)/&@ " 6+&,()('"(! '(;&*B5&:& /&*"<(0#,$ 2/06(-

+"!('#&, (&# '(0/&*B/"9 ()"'"% )& '(0/&*B/"9 )(01#/&,). A&'(<'&, 0#.)('#4 " $06"-

+$'#4 !&:.# 0&7)$,$#B ;&*B5"( " 0*&8'4( !&)(*", '& <$J( ,0(:& , .<(;'&! 6+&%(00( 

"06&*B7.D#01 ;(06*$#'4( 0#.)('<(0/"( ,(+0"" 0"0#(!  -, , /&#&+49 &0'&,'4! &:+$-

'"<('"(! 1,*1(#01 &;G(! !&)(*". = '$0#&1J(( ,+(!1 6+&,&)"#01 0(+B(7'&( &0'$J('"( 

,.7&, *"%('7"&''4! 6+&:+$!!'4! &;(06(<('"(!, '$)((!01, <#& ;.).# 6+"&;+(#('4 " 

$/$)(!"<(0/"( *"%('7"" *.<5"9 174/&,  - " EF  . C&:)$ 6&1,1#01 0*&8'4( .<(;-

'4( !&)(*", ;.).# 6+&,&)"#B01 ;&*(( )(#$*B'4( "!"#$%"&''4( "00*()&,$'"1. E#.)('-

#4 6&*.<$# ;&*(( /$<(0#,(''4( 7'$'"1 " '$,4/", /&#&+4( 0!&:.# "06&*B7&,$#B , 0,&(@ 

;.).J(@ )(1#(*B'&0#". 

0$IF#&" G('"!H ,0(:)$ &#*"<$*"0B 0*&8'&0#BD " :*.;"'&@ 6+&,&)"!49 0 "9 

6&!&JBD "00*()&,$'"@. L#& !&)(*", 0&)(+8$J"( 0&#'" " )$8( #401<" ,$+B"+.(!49 

6$+$!(#+&, (3$/#&+&,). M+" 2#&! $'$*"7"+.D#01 )(01#/" 0$!49 +$7'&&;+$7'49 6&/$7$-

#(*(@ +$;&#4 !&)(*". = '$.<'49  "!"#$%"&''49 "00*()&,$'"19 '$ 6+$/#"/( )*1 6&*.-

<('"1 /$<(0#,(''&:& " #&<'&:& +(5('"1 #+(;.(#01 6+&,()('"( !'&8(0#,$ 0(+"@ 2/06(-

+"!('#&,. I$J( ,0(:&, )*1 0*&8'49 0"0#(! – 2#& 0&#'" " #401<" 2/06(+"!('#&,. N$*(( 

,0( +(7.*B#$#4 2#"9 2/06(+"!('#&, '.8'& &;+$;&#$#B " /&!6*(/0'& 6+&$'$*"7"+&,$#B. 

 00*()&,$#(*B )&*8(' '$@#" +$7.!'4@, 6&)9&)1J"@, $ (J( *.<5( &6#"!$*B'4@ +(8"! 

3.'/%"&'"+&,$'"1 0"0#(!4. = '$5(@ 0#+$'( 0(:&)'15'11 0"#.$%"1 0 '$.<'4!" "!"-

#$%"&''4!" "00*()&,$'"1!" .)+.<$(#, "9 6+$/#"<(0/" '(#. M$+$)&/0, '& 6+" ,46&*-

'('"" "00*()&,$'"@ )$8( "06&*B7.D#01 ;(06*$#'4( 0#.)('<(0/"( "*" .0#$+(,5"( (+$-

'(( 6+"&;+(#(''4( "*" 6"+$#0/"() ,(+0"" 0"0#(!  -. O&, !4 ,(+"!, <#& , 2#&! 0(/#&-

+( 6+"!('('"1  - '$0#.6"# 6+&+4,, ,0( 6+()6&04*/" )*1 2#&:& (0#B. =().J"( O   

'$<"'$D# 6+"&;+(#$#B "*" 7$/$74,$#B 0&,+(!(''4( EF  , "9 0&0#$, 6&6&*'1D# !&-

*&)4( $!;"%"&7'4( 0&#+.)'"/", <$0#& 7$J"J$DJ"( )"00(+#$%"" , &;*$0#"  -. E/&-

+(( ,0(:&, , ;*"8$@5"( :&)4 0*().(# &8")$#B 7'$<"#(*B'&:& .,(*"<('"1 /&*"<(0#,$ 

'$.<'49 !&)(*(@ " 6&,45('"1 "9 ,4<"0*"#(*B'&@ 0*&8'&0#".  

= 6&0*()'"( :&)4 +(7/& ,4+&0*& J%$)AHF">)H" H>J(!CB(?$#H" HGHA$KH(##&L 

H>>!"'(?$#HM. K0&;(''& 2#& 9$+$/#(+'& )*1 /+.6'49 6+()6+"1#"@ +$7*"<'49 &#+$0-

*(@. M& 0.J(0#,., "!(''& 2#&# 0(/#&+ 6+"!('('"1 6&7,&*"* ,48"#B /&!6$'"1! – +$7-
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+$;&#<"/$! 0+()0#,  - " 0#$* /$#$*"7$#&+&! +$7,"#"1 ,0(9 #"6&, EF  . ><"#4,$1 

&0&;(''&0#" " 7$6+&04 $'$*"#"/&, 6+()6+"1#"@, 03&+!"+&,$*01 &+"('#"+&,$''4@ '$ 

/&+6&+$#",'4( 6+()6+"1#"1 #"6 EF   – "!"#$%"&''4( 6+"*&8('"1. P4* 0&7)$' %(-

*4@ /*$00 '&,49, +$'(( '( 6+&+$;&#$''49 2*(!('#&, #(9'&*&:"" 0&7)$'"1 EF   – $,-

#&!$#"<(0/&@ :('(+$%"" !&)(*(@, $,#&!$#"<(0/&:& "'#(+3(@0$ 0 0"0#(!$!" !&'"#&-

+"':$ )$''49, &;+$;&#/" ,4;&+&/ ;&*B5&@ +$7!(+'&0#", +$06+()(*(''&@ &;+$;&#/" 

)(@0#,"@ "00*()&,$#(*1 '$ +$7*"<'49 2#$6$9 "00*()&,$'"1, 0&7)$'"( 06(%"$*"7"+&-

,$''49 174/&, )"$*&:$, ,,&)$ "09&)'49 )$''49 !&)(*" " ,4,&)$ +(7.*B#$#&, !&)(*"-

+&,$'"1, $,#&!$#"7"+&,$''&:& )&/.!('#"+&,$'"1 +(7.*B#$#&, "!"#$%"&''&:& "00*()&-

,$'"1.   

K64# +$7+$;&#/" " 2/06*.$#$%"" "!"#$%"&''49 6+"*&8('"@ '( #&*B/& 6&7,&-

*"* .0&,(+5('0#,&,$#B 0.J(0#,.DJ"@ 6+&%(00 "00*()&,$'"@, '& " 6&/$7$*, <#& '(&;-

9&)"!4 +$)"/$*B'4( "7!('('"1 , #+$)"%"&''&! 6&)9&)( / "!"#$%"&''4! "00*()&,$-

'"1!: #(9'&*&:"" 0&7)$'"1 !&)(*" " 6+&,()('"1 "00*()&,$'"@, $+9"#(/#.+( &+:$'"7$-

%"" ,4<"0*('"@, !(#&)$9 ,7$"!&)(@0#,"1 6&*B7&,$#(*1 0 0"0#(!&@, 0#$')$+#"7$%"" 

"'#(+3(@0&, " #.). 

=0( !'&8(0#,& 0&7)$,$(!49 EF   !&8'& +$7)(*"#B '$ #+" #"6$: )*1 6+&3(0-

0"&'$*&,, )*1 !$00&,&:& "06&*B7&,$'"1 " )*1 /&+6&+$#",'49 /*"('#&, [6], [7]. A$8)4@ 

#"6 "!((# 0,&" 3.'/%"&'$*B'4(, ,4<"0*"#(*B'4( " 6+"/*$)'4( &0&;(''&0#". 

= <$0#'&0#" , 3-** '!@ J%(N">>H(#$!(? ;&*B5( .)(*1(#01 ,'"!$'"1 ,&6+&-

0$! 6&0#+&('"1 " &#*$)/" !&)(*", 6+&,(+/( $)(/,$#'&0#" !&)(*", #(9'"/( " #(9'&*&-

:"" 6+&,()('"1 ,0(:& %"/*$ "!"#$%"&''49 "00*()&,$'"@. M&*B7&,$#(*1!" 2#&:& #"6$ 

EF   1,*1D#01 ,40&/&/,$*"3"%"+&,$''4( " 6&):&#&,*(''4( , &;*$0#" 0"0#(!'49 

"00*()&,$'"@ " "'3&+!$#"/" 06(%"$*"0#4: 0#.)('#4, 6+(6&)$,$#(*", $06"+$'#4 " 

)&/#&+$'#4 06(%"$*"7"+&,$''49 ,.7&,, '$.<'4( +$;&#'"/" O  , 0"0#(!'4( $'$*"#"-

/" 6+()6+"1#"@ " &+:$'"7$%"@, 6&2#&!. , !('B5(@ 0#(6('" &'" '.8)$D#01 , .6+&J(-

'"" 174/$ ,7$"!&)(@0#,"1 0 0"0#(!&@, " , ;&*B5(@ 0#(6('" "! '(&;9&)"!  /$/ !&8'& 

;&*(( 6&*'4@ 3.'/%"&'$* )*1 6&0#+&('"1 !&)(*(@ " 6+&,()('"1 "00*()&,$'"@. 

= 3-** '!@ G$>>(?(O( H>J(!CB(?$#H@, '$&;&+&#, '$ 6(+,4@ 6*$' ,49&)"# 

6+&0#&#$ " '$:*1)'&0#B "06&*B7&,$'"1 0"0#(!4, 0'"8('"( /,$*"3"/$%"&''49 #+(;&-

,$'"@ )*1 6&#('%"$*B'49 6&*B7&,$#(*(@. M&*B7&,$#(*1!" 2#&:& #"6$ EF   !&:.# 

;4#B 06(%"$*"0#4, "!(DJ"( *"5B '$,4/ +$;&#4 0 /&!6BD#(+&! " '( "!(DJ"( 06(%"-

$*B'49 7'$'"@ 6& 0"0#(!'&!. $'$*"7.: 0#.)('#4, 6+(6&)$,$#(*", $06"+$'#4 '$.<'4( 

+$;&#'"/", +./&,&)"#(*", 0"0#(!'4( $'$*"#"/" " "'8('(+4 *D;49 ,.7&,, 6+()6+"-

1#"@ " &+:$'"7$%"@. EF   2#&:& #"6$, +$05"+11 /+.: 6&#('%"$*B'49 6&*B7&,$#(*(@ 

 -, 6&7,&*1D# 0#+&"#B !&)(*" '( 0#&*B )(#$*B'& /$/ . 6+&3(00"&'$*&,. = #& 8( ,+(!1 

.+&,('B 6&*.<$(!49 +(7.*B#$#&, "00*()&,$'"1 )&0#$#&<(' )*1 &6(+$#",'&:& " #&<'&:& 

6+&:'&7$ 3.'/%"&'"+&,$'"1 !&)(*"+.(!&@ 0"0#(!4. 

= 3-** '!@ )(%J(%$AH?#&L )!H"#A(? ("!"#$%"&''49 6+"*&8('"19), , )&-

6&*'('"( / (J( ;&*B5(@ 6+&0#&#( " '$:*1)'&0#" EF   )*1 !$00&,&:& "06&*B7&,$'"1 " 

)(#$*B'&0#", EF   )*1 6+&3(00"&'$*&,, )&;$,*1(#01 06(%"3"/$ ?$/$7<"/$: 6+",17/$ / 

0.J(0#,.DJ"! PN "09&)'49 )$''49, 3&+!$! 6+()0#$,*('"1 )$''49 " +(7.*B#$#&,, 

0*&8",5"901 , )$''&@ 6+()!(#'&@ &;*$0#".   06&*B7&,$#B "!"#$%"&''4( 6+"*&8('"1 

!&:.# +./&,&)"#(*", 0"0#(!'4( $'$*"#"/" " 06(%"$*"0#4 #&*B/& )$''&:& 6+()6+"1#"1 

, 0&&#,(#0#,"" 0 +&*BD, &#,()(''&@ +$7+$;&#<"/$!" 6+"*&8('"1 6+" (:& 0&7)$'"". 

Q74/ ,7$"!&)(@0#,"1 6&*B7&,$#(*1 0 EF   )$''&:& #"6$ 6&*'&0#BD «6+",17$'» / 

6+()!(#'&@ &;*$0#" )(1#(*B'&0#" ?$/$7<"/$. 

=&7!&8'4( ,7$"!&0,17" +$7*"<'49 #"6&, EF   " 6+"!('('"@ "!"#$%"&''49 

"00*()&,$'"@ 6&/$7$'4 '$ +"0. 1.  
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PH>. 1 

5!HA"!C#(>AC HGHA$KH(##&L H>>!"'(?$#HM  

A$/ 6&/$7$'& , [8], "!"#$%"&''&( "00*()&,$'"( !&8(# ;4#B 6+()0#$,*('& /$/ 

)"0/+(#'4@ 6+&%(00 ( ), 0&0#&1J"@ "7 !'&8(0#,$ 2#$6&, (n) " 0&0#&1'"@ 2#$6&, (m): 

. (1) 

A$8)&( 6&)!'&8(0#,&   , 0,&D &<(+()B – 2#& !'&8(0#,& 0&0#&1'"@  )*1  – 

:& 2#$6$ "!"#$%"&''&:& "00*()&,$'"1. E*()&,$#(*B'& 

  (2) 

K)'"! "7 &0'&,'49 /&*"<(0#,(''49 /+"#(+"(,, '$+1). 0& 0#&"!&0#BD,  $)(/-

,$#'&0#BD, #&<'&0#BD " #.)., 1,*1(#01 ,+(!1 6+&,()('"1 "00*()&,$'"1 (T$$).  

%$$ =       ,   (3) 

 !"    ,+(!1 "06&*'('"1 0&0#&1'"1  2#$6$   

O( .<"#4,$1 0&0#&1'"1 2#$6&,, )(#$*"7"+.(! "7!('('"( )*"#(*B'&0#" /$8)&:& 

2#$6$  )*1 #+(9 6&)9&)&, 6+&,()('"1 "!"#$%"&''&:& "00*()&,$'"1.  "%?&M J('L(', 
2#& «H$''((  -» – "06&*B7&,$'"( «0#$+49» &;J(%(*(,49 0"0#(!  - (GPSS, SIMULA 

" )+.) " +$7*"<'49 6+&:+$!! &;+$;&#/" 0#$#"0#"/" " +(7.*B#$#&, !&)(*"+&,$'"1. L#&# 

6&)9&) (J( )& 0"9 6&+ "06&*B7.(#01 , '$5"9 ,.7$9 " '$ 6+()6+"1#"19. 6A(%(M J('L(', 
2#& «E&,+(!(''&(  -» – "06&*B7&,$'"( 0&,+(!(''49 &;J(%(*(,49 0"0#(!  - 

(ARENA, AnyLogic, Extend  " )+.).  , '$/&'(%, A%"AHM J('L(', +$7,",$(!4@ $,#&+$!", 

– "06&*B7&,$'"( EF  , /&!6*(/0'&@ $,#&!$#"7$%"" ;&*B5"'0#,$ 2#$6&, " &;J(%(*(-

,49 0"0#(!  - , /$<(0#,( !&)(*"+.DJ(:& 1)+$.  

?$ &0'&,. +$7;"('"1 6+&%(00$ "!"#$%"&''&:& "00*()&,$'"1 '$ 2#$64 ,&7B!(! 

+$7;"('"( '$ 11 &0'&,'49 2#$6&,, 6+()*&8(''&( /*$00"/&!  - H.R('&'&! [9]. F,#&-

+$!", '$ &0'&,( 0&;0#,(''&:& &64#$ " &6+&0$ /&**(: , !"+(  -, ;4*$ 6+&,()('$ 2/0-

6(+#'$1 &%('/$ )*"#(*B'&0#" /$8)&:& "7 2#$6&, " ,0(:& 6+&%(00$ )*1 ,0(9 #+(9 6&)9&-

)&,.  

M&*.<(''4( .0+()'(''4( +(7.*B#$#4 )*"#(*B'&0#" /$8)&:& 2#$6$ " ,0(:& 6+&-

%(00$ "!"#$%"&''&:& "00*()&,$'"1 6+",()('4 '$ +"0. 2. 

N*1  

6+&3(00"&'$*&, 

N*1 !$00&,&:&  

"06&*B7&,$'"1 

N*1 /&+6&+$#",'49  

/*"('#&, 

EF"D$ 0$IF#&" H>>!"'(?$#H@  %$)AH)$ 

3H>A"G& $?A(G$AHB$KHH HGHA$KH(##&L H>>!"'(?$#HM (3-**) 

/D!$>AH J%HG"#"#H@
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PH>. 2 

S0*" , «H$''(!  -» &6+()(*1DJ"! , &6#"!"7$%"" 7'$<('""   1,*1*&0B 

.!('B5('"( ,+(!('" +.<'49 &6(+$%"@ (%&), 6+&,&)"!&( "00*()&,$#(*(! (6+$/#"<(0/" 

95% ,+(!('" "00*()&,$'"1), #& , 0,17" 0 $,#&!$#"7$%"(@ "06&*'('"1 6+$/#"<(0/" ,0(9 

2#$6&, ,0( , ;&*B5(@ 0#(6('" 6+"&;+(#$(# 7'$<('"( " «/&!6BD#(+'$1» 0&0#$,*1DJ$1 

,+(!('", 7$#+$<(''&:& "00*()&,$#(*(! '$ 6+&,()('"( +$7*"<'49 ,4<"0*('"@ '$ /$8-

)&! "7 2#$6&, (%'). E(@<$0 ,+(!1 ,46&*'('"1 +.<'49 " $,#&!$#"7"+&,$''49 &6(+$%"@ 

6+$/#"<(0/" ,4+$,'",$(#01, 9&#1 )*"#(*B'&0#B +.<'49 ,0( (J( ;&*B5(. M&2#&!., "0-

/*D<"#(*B'& ,$8'& .<"#4,$#B ,+(!(''4( 7$#+$#4 '$ /&!6BD#(+'4( ,4<"0*('"1. E*(-

).(# #$/8( 6&)<(+/'.#B, <#& 7'$<('"1 %& 7$,"0"# &# 0.;G(/#",'49 3$/#&+&,: /,$*"3"-

/$%"" "00*()&,$#(*1, (:& .!('"1 +$;&#$#B ;(7 &5";&/ " /$<(0#,(''&. = .8( 0*&8",-

5(@01 " "06&*B7.(!&@ #(9'&*&:"" "00*()&,$'"1 )*"#(*B'&0#B +.<'49 &6(+$%"@ ;.)(# 

7$,"0(#B #&*B/& &# "00*()&,$#(*1, " 6&,*"1#B '$ 2#. )*"#(*B'&0#B &+:$'"7$%"&''&-

$)!"'"0#+$#",'4!" )(@0#,"1!" &<('B 0*&8'&. K0#$(#01 #&*B/& &)"', &;G(/#",'& 

.6+$,*1(!4@ 06&0&; – 6&0#(6(''$1 " ;&*(( :*.;&/$1 $,#&!$#"7$%"1 &0#$,5"901 +.<-

'49 &6(+$%"@ " .0/&+('"( ,46&*'('"1 ,0(:& /&!6*(/0$ 6+&:+$!!. 

O$ +"0. 3 /&*"<(0#,(''& 6&/$7$'$ #(')('%"1 "7!('('"1 0&&#'&5('"1 , T$$ !(8-

). %& " %' , /*$00"<(0/&! 6&)9&)( " 6+" "06&*B7&,$'"" EF  . 

 

 

PH>. 3 

K<('B ,$8'4! !&!('#&! 1,*1(#01 #&, <#& , &#*"<"( &# +.<'49 &6(+$%"@, $,#&-

!$#"7"+&,$''4( &6(+$%"" 6&))$D#01 6+1!&!. +(:.*"+&,$'"D )*"#(*B'&0#" 6&0+()0#-

,&! 6&,45('"1 0/&+&0#" ,4<"0*('"@ (;&*(( 6+&"7,&)"#(*B'4@ 6+&%(00&+ "*" /&!6B-

D#(+, /&*"<(0#,& ,4<"0*"#(*B'49 1)(+, 6$+$**(*B'&0#" ,4<"0*('"@, ;&*B5$1 &6(+$-

#",'$1 " ,'(5'11 6$!1#B " #.).). 
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6&FH>!HA"!C#$@ >!(Q#(>AC HGHA$KH(##&L H>>!"'(?$#HM 

C$/ /$/ )*"#(*B'&0#B $,#&!$#"7"+&,$''49 &6(+$%"@ 0#$*$ 7'$<"#(*B'&@, #& 

7'$<"!&@ 0#$*$ " 7$)$<$ !"'"!"7$%"" 2#&@ )*"#(*B'&0#".  =4<"0*"#(*B'$1 0*&8'&0#B 

"!"#$%"&''&:& "00*()&,$'"1 S$$ &6+()(*1(#01 !'&8(0#,&! 3$/#&+&,. K0'&,'4!" &;G-

(/#",'& ,*"1DJ"!" '$  S$$ 3$/#&+$!" 1,*1D#01 0*&8'&0#B )& !&)(*B'49 ,4<"0*('"@, 

0*&8'&0#BD ,4<"0*('"@ 6+" 6&0#+&('"" !&)(*", 0*&8'&0#B ,4<"0*('"1 " +($*"7$%"" 

6*$'$ "00*()&,$'"1 " 0*&8'&0#B $,#&!$#"7"+&,$''&:& )&/.!('#"+&,$'"1 "00*()&,$-

'"1.  

-'&8(0#,& )&!&)(*B'49 3$/#&+&, {V()} – 2#& $,#&!$#"7"+&,$''&( "06&*'('"( 

6&0#$'&,/" 7$)$<" "00*()&,$'"1, 0;&+$ " &;+$;&#/" )$''49, 06&0&;&, 6(+()$<" "9 , 

!&)(*B " #.).  -'&8(0#,& !&)(*B'49 3$/#&+&, {V)} – R#& &;G(! !&)(*", (( $*:&+"#!"-

<(0/"@ .+&,('B, 0#(6('B )(#$*"7$%"", ,4;+$''$1 ()"'"%$ !&)(*B'&:& ,+(!('", 6(+"&) 

!&)(*"+&,$'"1 " #.). -'&8(0#,& 3$/#&+&, 2/06(+"!('#$ {V*$} – 2#& /&*"<(0#,& &)"-

'&<'49 " 0(+"@ 2/06(+"!('#&,, 0#(6('B )(#$*"7$%"" 0;&+$ +(7.*B#$#&, 6+" !&'"#&-

+"':( 2/06(+"!('#$, "06&*B7&,$'"( &6#"!"7"+.DJ"9 $*:&+"#!&,, 06&0&;4 6+()0#$,-

*('"1 +(7.*B#$#&, 2/06(+"!('#$ (:+$3"/$, $'"!$%"1 " #.).), 0#+./#.+$ 9+$'('"1 +(-

7.*B#$#&, !&)(*"+&,$'"1 " #.). -'&8(0#,& 3$/#&+&, )&/.!('#"+&,$'"1 {V($} – 2#& ,$-

+"$%"1 06&0&;&, $,#&!$#"<(0/&:& 0&9+$'('"1 +(7.*B#$#&, , ,")( )&/.!('#&, &;J()&0-

#.6'49 &3"0'49 0"0#(! " 0+()0#,$ +()$/#"+&,$'"1 &#<(#$.  

= "#&:( ,4<"0*"#(*B'.D 0*&8'&0#B "00*()&,$'"1 !&8'& 6+()0#$,"#B /$/ 3.'/-

%"D &# !'&8(0#,$ 3$/#&+&,:  

S## = F({V!$},{V$},{V%#},{V!#}) . (4) 

N*1 6&*.<('"1 /&*"<(0#,(''49 &%('&/ #+(;.(!&@ ,4<"0*"#(*B'&@ !&J'&0#" 

6+" 6+&,()('"" "!"#$%"&''49 "00*()&,$'"@ '.8'& 6&)+&;'& +$00!&#+(#B /$8)&( "7 

2#"9 <(#4+(9 !'&8(0#, 3$/#&+&,. O&, .<"#4,$1 &:+$'"<('"1 6& &;G(!. 0#$#B", +$0-

0!&#+"! ;&*(( 6&)+&;'& !'&8(0#,& {V6"}, #$/ /$/ &'& '$ '$5 ,7:*1) '$";&*(( ,*"1(# 

'$ &;J.D ,4<"0*"#(*B'.D 0*&8'&0#B "00*()&,$'"1. N$''&( !'&8(0#,& 3$/#&+&, ,&7-

'"/$(# '$ 2#$6$9 6*$'"+&,$'"1 " 6+&,()('"1 2/06(+"!('#&, 0 !&)(*BD S7, S8, " S9. 

-&)(*B '$ 2#&! 2#$6( +$7+$;&#$'$, " 0 '(@ '.8'& 6+&,&)"#B 2/06(+"!('#4. K0'&,'&@ 

/&*"<(0#,(''&@ 9$+$/#(+"0#"/&@, &6+()(*1DJ(@ ,4<"0*"#(*B'.D !&J'&0#B )$''&:& 

2#$6$, 1,*1(#01 ,+(!1 6*$'"+&,$'"1 " 6+&,()('"1 ,0(9 2/06(+"!('#&, (C7 +  C8 + C9) 0 

!&)(*BD. K0'&,'4!" 0&0#$,*1DJ"!" 2#&:& ,+(!('" 1,*1D#01 /&*"<(0#,& 0(+"@ 2/0-

6(+"!('#&, , "00*()&,$'"" (i = 1,n), /&*"<(0#,& 2/06(+"!('#&, , i 0(+"" (j = 1,) " ,+(-

!1 ,46&*'('"1 &)'&:& 2/06(+"!('#$ 0 !&)(*BD j

i&T )(  , /&'/+(#'&@ 0(+"" " 2/06(+"-

!('#(. M&2#&!. 3&+!.*. ,4<"0*('"1 &;J(:& ,+(!('" ,46&*'('"1 )$''&:& 2#$6$ !&8-

'& 6+()0#$,"#B 0*().DJ"! &;+$7&!: 

%7 +  %8 + %9 =  ,  (5) 

:)(  j

i&T )(  ,+(!1 "06&*'('"1 i 2/06(+"!('#$, i  0(+"". 

M+$/#"/$ 6+&,()('"1 "00*()&,$'"@ 6&/$74,$(#, <#& 7'$<('"1 n " mi !&:.# ;4#B 

)&0#$#&<'& ;&*B5"!". O$6+"!(+, , &)'&! "7 6+&,()(''49 '$!" "00*()&,$'"@ n ;4* 

;&*((50 " m , )"$6$7&'( 10 – 15 '$ /$8).D 0(+"D. N*1 6&*'&:& 7$,(+5('"1 "00*()&,$-

'"1 '$! 6+"5*&0B 6+&,(0#" ;&*(( 500 2/06(+"!('#&,. ><"#4,$1, <#& 0*&8'&0#B "!"-

#$%"&''&@ !&)(*" , 2#&! "00*()&,$'"" ;4*$ #$/&,$, <#& #+(;&,$*&0B &# 15 !"' )& '(-

0/&*B/"9 <$0&, '$ 2/06(+"!('# (, 7$,"0"!&0#" &# "09&)'49 )$''49) '$ 6(+0&'$*B'&! 

/&!6BD#(+( ('$ #&# !&!('# &<('B ,40&/&6+&"7,&)"#(*B'&!), #& &;J$1 )*"#(*B'&0#B 

,4<"0*('"@ '$ 2#&! 2#$6( 0&0#$,"*$ ;&*(( 300 <. F 2#& ;&*(( 10 0.#&/ '(6+(+4,'&@ 
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+$;&#4 /&!6BD#(+$, #.(. ,4,&) &<(,")(': )*1 +($*"7$%"" "00*()&,$'"@ #$/&@ 0*&8'&-

0#" #+(;.D#01 ,4<"0*"#(*B'4( +(0.+04 0.J(0#,(''& 6+(,45$DJ"( ,&7!&8'&0#" 6(+-

0&'$*B'&:& /&!6BD#(+$.  

= %(*&! 6+" 6+&,()('"" "!"#$%"&''49 "00*()&,$'"@, +$00!$#+",$1 ,0( 2#$64, 

6+&0*(8",$D#01 0*().DJ"( &;J"( #(')('%"" 0.J(0#,(''&:& 6&,45('"1 7$6+&0&, '$ 

,4<"0*"#(*B'4( !&J'&0#" (S$$) 7$ 0<(#:  

  "'#(:+$%"" "06&*'('"1 2#$6&, "!"#$%"&''&:& "00*()&,$'"1 , +$!/$9 &)'&@ 

6+&:+$!!'&@ 0"0#(!4. = ")($*(, 2#& 6&*.<('"( EF  , &9,$#4,$DJ(@ ,0( 2#$64 "!"-

#$%"&''&:& "00*()&,$'"1; 

  +$06+()(*('"1 3.'/%"@ "06&*'('"1 &#)(*B'49 2#$6&, !(8). +$7*"<'4!" 

6&*B7&,$#(*1!" " , +(7.*B#$#( 0&7)$'"( !'&:&6&*B7&,$#(*B0/"9 0"0#(!. O$6+"!(+, , 

EF   )*1 /&+6&+$#",'49 /*"('#&, – &)'" &#,(<$D# 7$ ,,&) "09&)'49 )$''49 " "9 

#&<'&0#B, )+.:"( 7$ 6+&,()('"( 2/06(+"!('#&,, #+(#B" $'$*"7"+.D 6&*.<(''4( +(7.*B-

#$#4; 

  &;(06(<('"1 +$06+()(*(''49 ,4<"0*('"@ , +$!/$9 :*&;$*B'49 0"0#(!. L#& 

+$7!(J('"( '(/&#&+49 0(+,"0&,, +($*"7.DJ"9 &#)(*B'4( 2#$64 "00*()&,$'"1 ('$6+"-

!(+, !&)(*"+.DJ(( 1)+&) , 0(#"  '#(+'(#; 

  6&,45('"1 6+&0#&#4 " )&0#.6'&0#" ,7$"!&)(@0#,"1 6&*B7&,$#(*1 0 0"0#(!&@ 

'$ 0,&(! 6(+0&'$*B'&! /&!6BD#(+(, , &0'&,'&! 7$ 0<(# "06&*B7&,$'"1 :+$3"/" " $'"-

!$%""; 

   0&7)$'"1 *&/$*B'49 " :*&;$*B'49 ;$7 )$''49 !&)(*(@ " 0.J(0#,(''&( .,(-

*"<('"( "9 +$7!(+&, 7$ 0<(# )(#$*B'&:& !&'"#&+"':$ !&)(*"+&,$'"1; 

  2D " 3D 3&+! 6+()0#$,*('"1 !&)(*(@ " +(7.*B#$#&,.  

 

C$/"! &;+$7&!, 0 #&</" 7+('"1 $%LHA")AI%& J(>A%("#H@ H A"L#(!(OHH H>>!"-
'(?$#H@, +$7+$;&#<"/" EF   )*1 6&*.<('"1 +$7.!'&:& 7'$<('"1 ,+(!('" "!"#$%"&'-

'&:& "00*()&,$'"1 %$$ )&*8'4 &;(06(<"#B: 

  &:+&!'.D ,4<"0*"#(*B'.D !&J'&0#B )*1 6&0#$'&,/" 7$)$<" "00*()&,$'"1, 

+$7+$;&#/" !&)(*", &;+$;&#/" "09&)'49 )$''49, &6(+$#",'&:& 6+&,()('"1 !'&8(0#,$ 

2/06(+"!('#&, 0 !&)(*BD, 9+$'('"1, $'$*"7$ " )&/.!('#"+&,$'"1 +(7.*B#$#&, !&)(*"-

+&,$'"1. L#& !&8(# ;4#B '( &)"', $ '(/&#&+&( !'&8(0#,& /&!6BD#(+&,; 

  &6#"!$*B'.D "(+$+9"D ,4<"0*('"@, +$06+()(*(''.D !(8). 2#"!"  /&!6BD-

#(+$!" " 6&*B7&,$#(*1!" , +$!/$9 *&/$*B'49 " :*&;$*B'49 0(#(@ ,(+5"'&@ /&#&+49 

!&8(# 1,*1#B01 E>MSH-L=-. 

/%O$#HB$KH@ %$>J%"'"!"##&L ?&FH>!"#HM ? HGHA$KH(##&L H>>!"'(?$#H@L 

T.'/%"" +$06+()(*('"1 ,4<"0*('"@ !(8). +$7*"<'4!" /&!6BD#(+$!" )*1 

.,(*"<('"1 ,4<"0*"#(*B'&@ !&J'&0#" 6+&:+$!!'49 /&!6*(/0&, '$<$*" "06&*B7&,$#B-

01 .8( )&0#$#&<'& )$,'&. L#& " 6+"!('('"( +$7*"<'49 0(+,(+&,, " 0&7)$'"( .)$*(''49 

9+$'"*"J )$''49, " 6&)/*D<('"( ;&*(( ,40&/&6+&"7,&)"#(*B'49 /&!6BD#(+&, ('$-

6+"!(+,  mainframe) " #.).  M&0#(6(''& #(9'&*&:"" +$06+()(*(''49 ,4<"0*('"@ 0&-

,(+5('0#,&,$*$0B.  =  - &'" #&8( "06&*B7.D#01 )&0#$#&<'& )$,'&. >8( 6&1,"*"0B '( 

#&*B/& 0"0#(!4  -, "06&*B7.DJ"( 2#" #(9'&*&:"", '& " +1) !(8).'$+&)'49 0#$')$+-

#&,, '$6+"!(+, 0#$')$+# HLA [10].  

= '$5(@ 6+$/#"/( "!"#$%"&''49 "00*()&,$'"@ 6+&:+$!!'$1 +($*"7$%"1 +$0-

6+()(*(''49 ,4<"0*('"@ 0#$*$ +($*"7&,4,$#B01 '(0/&*B/& *(# '$7$) " / '$0#&1J(!. 

,+(!('" 6&)#,(+)"*$0B 233(/#",'&0#B 2#&:& 6&)9&)$.  9 6+"!('('"( 6&7,&*"*& +(-

$*B'& 0'"7"#B &;J(( ,+(!1 "!"#$%"&''&:& "00*()&,$'"1, 6&'"7"#B 6+&:+$!!'4( " 

#(9'"<(0/"( #+(;&,$'"1 / 6(+0&'$*B'4! /&!6BD#(+$! 6&*B7&,$#(*(@. E+()" +$7+$;&-



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

 

 !!"#-2011 48 

#$''49 '$!" 6+&:+$!!'49 0+()0#, " $*:&+"#!&,, +($*"7.DJ"9 +$06+()(*(''4( ,4-

<"0*('"1,  !&8'& ,4)(*"#B #$/"( '&,4( 2*(!('#4 #(9'&*&:"" 6&0#+&('"1 EF  , /$/ 

0(+,(+ GPSS " 0"0#(!'$1 5"'$ !&)(*"+&,$'"1.  

3"%?"% GPSS &;(06(<",$(# " 6*$'"+.(# 3.'/%"" .)$*(''&:& "06&*B7&,$'"1 

&)'&@ "*" '(0/&*B/"9 /&6"@ GPSS World +1)&! 6&*B7&,$#(*(@ /$/ , *&/$*B'&@ 0(#", 

#$/ " , 0(#"  '#(+'(#.  K' "06&*B7&,$*01 .8( , %(*&! +1)( "!"#$%"&''49 6+"*&8('"@ 

" 6&7,&*"* +(5"#B ),( ,$8'4( 7$)$<": ,4'(0#" «!&)(*"+.DJ(( 1)+&» '$ ;&*(( ,40&-

/&6+&"7,&)"#(*B'4@ /&!6BD#(+ (0&/+$#", )*"#(*B'&0#B 2/06(+"!('#$ 0 !&)(*BD 
j

i&T )( ) " .!('B5"#B <"0*& 6+"&;+(#$(!49 ?$/$7<"/&! *"%('7"@ (0'"7", ;*$:&)$+1 

2#&!. 0#&"!&0#B "!"#$%"&''&:& "00*()&,$'"1). E9(!$ +$06+()(*('"1 ,4<"0*('"@ " 

,7$"!&)(@0#,"1 6&*B7&,$#(*(@ 0 0(+,(+&! 6&/$7$'4 '$ +"0. 4. 

 

 

PH>. 4 

E*().DJ"! 6+$/#"<(0/"! 5$:&! 0#$*& 0&7)$'"( >H>A"G#(M SH#& G('"!H%(?$-
#H@. R"'$, &0'&,$''$1 '$ 0(+,"0 – &+"('#"+&,$''&@ $+9"#(/#.+(, 6&7,&*1(# &;(06(<"#B 

6+" +$7+$;&#/( " 2/06*.$#$%"" EF   ;40#+&( " 233(/#",'&( 6&)/*D<('"( +$7*"<'49 6+&-

:+$!!'49 0(+,"0&, " 0*.8;, 0&7)$''49 '$ +$7*"<'49 174/$9 6+&:+$!!"+&,$'"1 " )$8( )*1 

+$7*"<'49 6+&:+$!!'49 " $66$+$#'49 6*$#3&+!. N$''$1 6+&:+$!!$ #$/8( ;4*$ .06(5'& 

$6+&;"+&,$'$ 6+" +$7+$;&#/( 6+$/#"<(0/"9 "!"#$%"&''49 6+"*&8('"@. = 0$!&! &;J(! 

,")( $+9"#(/#.+$ 0"0#(!'&@ 5"'4 !&)(*"+&,$'"1 6&/$7$'$ '$ +"0. 5. 

 

 

PH>. 5 

E(+,(+ 

GPSS 

M*$'"+&,$'"( 

2/06(+"!('#&, 

PN  

+(7.*B#$#&, 

K6#"!"7$-

%"1 

E"0#(!'$1 5"'$ !&)(*"+&,$'"1 

.

E6(%"$*"7"+&,$''4( 0*.8;4 " 0(+,"04 

O$0#&*B'4( 

EF   
-&;"*B-

'4( EF   

WEB  

EF   

A+&00-6*$#3&+!(''4( 

EF   

 
A&6"1 1 

GPSS World 
A&6"1 2 

GPSS World 

A&6"1 n 

GPSS World 
. . . 

-&)(*"+.DJ(( 1)+& EF   

M*$'"+&,J"/ 

M&*B7&,$#(*B 1 M&*B7&,$#(*B 2 M&*B7&,$#(*B m . . .

-&)(*" " +(7.*B#$#4 

E(+,(+ GPSS 
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M+",()(''$1 ,45( $+9"#(/#.+$ 1,*1(#01 .6+&J(''&@ +($*"7$%"(@ «,4<"0*('"@ 

6& #+(;&,$'"D» &;*$<'&:& !&)(*"+&,$'"1.  '#(+3(@0&! &;*$<'&:& EF   0*.8"# 

0"0#(!'$1 5"'$ !&)(*"+&,$'"1. K'$ 1,*1(#01 0,17.DJ"! 7,('&! !(8). /*"('#0/&@ 

<$0#BD " )+.:"!" <$0#1!" EF   , &;*$<'&@ 0+()(. =0( EF   1,*1D#01 &;*$<'4!" , 

#&! 0!40*(, <#& 6&*'4@ 0,&@ 3.'/%"&'$* 6& 6+&,()('"D "!"#$%"&''49 "00*()&,$'"@ 

+($*"7.D# #&*B/& 6+" «6&)/*D<('""» / &;*$/.. M&) /*"('#0/&@ <$0#BD 7)(0B 6&'"!$-

D#01 +$7*"<'4( ,4<"0*"#(*B'4( .0#+&@0#,$ " 6+&:+$!!4 0*.8$J"( '(6&0+()0#,('-

'4! "'0#+.!('#&! 6&*B7&,$#(*1 (#&, <#& &' )(+8"# , +./$9) 6+" 6+&,()('"" "!"#$%"-

&''&:& "00*()&,$'"1. M& #"6. /*"('#0/&@ (6&*B7&,$#(*B0/&@) <$0#" ,0( EF   !&8'& 

+$7;"#B '$ «A*$00"<(0/"(» )*1 '$0#&*B'49 MA " '&.#;./&,, «-&;"*B'4(» )*1 "'#(+-

'(#-6*$'5(#&,, «WEB» +($*"7&,$''4( , ,")( ,(;-6+"*&8('"@ " «A+&00-

6*$#3&+!(''4(».  

P*"8$@5(@ 6(+06(/#",&@ , +$7,"#"" #(9'&*&:"@ " "(+$+9"" "!"#$%"&''49 ,4-

<"0*('"@ 1,*1D#01 0*().DJ"( 7$)$<": 

  E&,(+5('0#,&,$'"( $+9"#(/#.+4 ,40&/&6+&"7,&)"#(*B'49 ,4<"0*('"@. H$7-

+$;&#/$ '( .6+&J(''&@, $ 6&*'&%(''&@ $+9"#(/#.+4 &;*$<'&:& !&)(*"+&,$'"1. C$/&@ 

6+&(/# .8( '$<$# " '&0"# .0*&,'&( '$7,$'"( GPSS Cloud.  

  M+$/#"<(0/"@ 6(+('&0 '$";&*(( 0*&8'49 0(+,"0&, " 0*.8; '$ ;&*(( !&J'4@ 

,4<"0*"#(*B'4@ +(0.+0 – E>MSH L=-. C(! ;&*((, <#& 0&7)$,$(!4( 0(@<$0 !&J'4( 

,4<"0*"#(*B'4( /*$0#(+4 , ,().J"9 .'",(+0"#(#$9 0#+$'4 " H&00"@0/&@ $/$)(!"" 

'$./ '( 7$:+.8('4, $ +($*B'$1 6&#+(;'&0#B , ,4<"0*"#(*B'49 +(0.+0$9 6+" 6+&,()(-

'"" "!"#$%"&''49 "00*()&,$'"@ &<(,")'$.  

    '$&;&+&#, .6+&J('"( " 6(+('&0 /*"('#0/&@ <$0#" '$ ;&*(( .)&;'4(, 6+&-

0#4( " !&;"*B'4( ,4<"0*"#(*B'4( .0#+&@0#,$. O$6+"!(+, 6*$'5(#4. 

  E&7)$'"( '$ &0'&,( /&'%(6%"" GPSS Cloud ,"+#.$*B'49 *$;&+$#&+"@ )*1 

6+&,()('"1 "!"#$%"&''49 "00*()&,$'"@ " 9+$'('"1 +(7.*B#$#&,.  

4HA"%$AI%$ 

1. 8(B!(? -. 0., 5"?@A)(? ,. 6., 8"M"%  . -.  00*()&,$'"( 3.'/%"&'"+&,$'"1 %('#+$ 

/&**(/#",'&@ &;+$;&#/" "'3&+!$%"" !(#&)&! "!"#$%"&''&:& !&)(*"+&,$'"1 // III 

=0(+&00"@0/$1 '$.<'&-6+$/#"<(0/$1 /&'3(+('%"1 « !"#$%"&''&( !&)(*"+&,$'"(, 

#(&+"1 " 6+$/#"/$» (E$'/#-M(#(+;.+:, 2007 :.): E;. )&/*$)&,. C. 2. E. 96–100. 

2. 6!$>(? 3. -., 5"?@A)(? 6. 6., E>$#(? 5. *.  06&*B7&,$'"( "!"#$%"&''49 !&)(-

*(@ )*1 &%('/" 6+&"7,&)0#,(''&@ !&J'&0#" 6+" .6+$,*('"" !(#$**.+:"<(0/"! 

6+&"7,&)0#,&! // F,#&!$#"7$%"1 , 6+&!45*(''&0#".  2010. U 7. E. 8–13. 

3. Alexandrov V., Sikachev V. Computer Data Analysis and Modeling: Complex Stochas-

tic Data and Systems // Proc. of the Ninth Intern. Conf., Minsk, Sept. 7–11, 2010. Minsk: 

Publ. Center of BSU, 2010. Vol. 2. P. 88–91. 

4. 8(?$!"? 6. 3., E>$#(? 5. *., .IK)(? 5. 6., 8$!H#H# 3. 6. >/+.6'(''$1 !&)(*B 

8(*(7'&)&+&8'&:& '$6+$,*('"1 // III =0(+&00"@0/$1 '$.<'&-6+$/#"<(0/$1 /&'3(-

+('%"1 « !"#$%"&''&( !&)(*"+&,$'"(, #(&+"1 " 6+$/#"/$» (E$'/#-M(#(+;.+:, 

2007 :.): E;. )&/*$)&,. C. 2. E. 96–100.  

5. 6!$>(? 3. -., 5"?@A)(? 6. 6., 3$G(M!(? 6. 6.  !"#$%"&''&( "00*()&,$'"( 0"0-

#(!4 0(+,"0'&:& &;0*.8",$'"1 6+&:+$!!'&-#(9'"<(0/"9 0+()0#, KFK «C$#'(3#B» 

// F,#&!$#"7$%"1 , 6+&!45*(''&0#". 2007. U 4. E. 11–14.  

6. 6!$>(? 3. -., 5"?@A)(? 6. 6., 5"?@A)(? ,. 6. Q74/ !&)(*"+&,$'"1 GPSS World " 

0"0#(!4 $,#&!$#"7$%"" "!"#$%"&''49 "00*()&,$'"@: &64# 6+"!('('"1 " 6(+06(/-

#",4 "06&*B7&,$'"1// IV =0(+&00"@0/$1 '$.<'&-6+$/#"<(0/$1 /&'3(+('%"1 « !"-
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#$%"&''&( !&)(*"+&,$'"(, #(&+"1 " 6+$/#"/$» (E$'/#-M(#(+;.+:, 2009 :.): E;. )&/-

*$)&,. C. 1. E. 11–18. 

7. 5"?@A)(? 6. 6. -"+ "!"#$%"&''&:& !&)(*"+&,$'"1: ,7:*1) "7 H&00"" // M+"/*$)-

'$1 "'3&+!$#"/$. 2011. U 4. E. 9–29. 

8. 5"?@A)(? ,. 6. O(/&#&+4( ,&6+&04 0&7)$'"1 0"0#(! $,#&!$#"7$%"" "!"#$%"&''49 

"00*()&,$'"@ // M+"/*$)'$1 "'3&+!$#"/$. 2010. U 5(29). E. 102–116. 

9. T"##(# P.  !"#$%"&''&( !&)(*"+&,$'"( 0"0#(! – "0/.00#,& " '$./$ // M(+. 0 $':-

*"@0/&:&. -.: -"+, 1978. 418 0. 

10. IEEE 1516-2010 – Standard for Modeling and Simulation High Level Architecture – 

Framework and Rules 

 

  


