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L. L. ;",1M/$N/$",3,  . L. 5O2,.!),3,  .  . IO'(31!3 (9,3,+$P$'+") 

  !"#$%&'!%"&$!"-%()#"*"+,-($!". ,#$%,%'%( /0-,$*,%(*1#"2 %()#,!, 34 

567 (89:  9 34 567) &;<&;="%;# >!$?(&,.(#%;*1#02 "=&;<(@ $,$%(.0 "?(&;%,/#"+" 

."#,%"&,#+; %()#"*"+,-($!"2 ,#A&;$%&'!%'&0 (B;*(( – $,$%(.; ."#,%"&,#+;) #(A%(-

+;<"B"=0/;CD(+" ?&(B?&,E%,E F;#%0-G;#$,2$!"+" ;/%"#".#"+" "!&'+; B*E &(H(#,E 

<;B;- "?%,.,<;@,, >#(&+"?"%&(=*(#,E , ?"/0H(#,E >!"*"+,-($!"2 =(<"?;$#"$%,. 

3,$%(.; ."#,%"&,#+; "=($?(-,/;(% ?"*'-(#,(, "=&;="%!' , ;#;*,< /)"B#0) 

B;##0) " %()#,-($!". $"$%"E#,, , A'#!@,"#,&"/;#,, #(A%(+;<"B"=0/;CD(+" ?&(B-

?&,E%,E, /!*C-;E !"#%&"*1 ?"B/,I#"+" #(A%(#;*,/#"+" %&;#$?"&%;. 

 /,B' "%$'%$%/,E ,*, #(B"$%'?#"$%, ?"*#"+" #;="&; &(;*1#0) /)"B#0) B;##0) 

B*E $,$%(.0 ."#,%"&,#+; =0*" ?&,#E%" &(H(#,( ,$?"*1<"/;%1 #; >%;?( &;<&;="%!,, 

"%*;B!, , %($%,&"/;#,E  $,$%(.0 ."#,%"&,#+; !".?*(!$#"-,$?0%;%(*1#02 ."B(*,-

&'CD,2 $%(#B, @(#%&;*1#0. >*(.(#%". !"%"&"+" E/*E(%$E ,.,%;@,"##;E ."B(*1 %()-

#"*"+,-($!"+" ?&"@($$; B"=0-, , %&;#$?"&%,&"/!, #(A%,. :.,%;@,"##;E ."B(*1 ,$-

?"*1<"/;*;$1 B*E +(#(&;@,, /)"B#0) B;##0), !"%"&0( B"*I#0 ?&(B$%;/*E%1 &;<*,-#0( 

$@(#;&,, ?"/(B(#,E &(;*1#"2 $,$%(.0, !;! / $*'-;( #"&.;*1#"+" A'#!@,"#,&"/;#,E, 

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

$,$%(."2 ."#,%"&,#+; ?;&;.(%&"/, !"%"&02 ."I(% ?&,/($%, ! $#,I(#,C >AA(!%,/#"-

$%, A'#!@,"#,&"/;#,E #(A%(+;<"B"=0/;CD(+" ?&(B?&,E%,E ,*, ! ;/;&,2#"2 $,%';-

@,,. 

:.,%;@,"##;E ."B(*1 (B;*(( – ."B(*1) &;<&;="%;#; , ,$?"*#E(%$E / &;.!;) /,-

<';*1#"-,#%(&;!%,/#"2 $,$%(.0 ,.,%;@,"##"+" ."B(*,&"/;#,E ?&",</"B$%/(##0) , 

%&;#$?"&%#0) $,$%(. MTSS (Manufacturing and Transportation Simulation System) [1,2]. 

3,$%(.; MTSS ?&(B$%;/*E(% $"="2 ?&,*"I(#,(, ?"$%&"(##"( $ ,$?"*1<"/;#,(. %()#"-

*"+,, Eclipse RCP , E<0!; Java.  

3,$%(.; MTSS ?&(B"$%;/*E(% B*E &;<*,-#0) ?&(B.(%#0) "=*;$%(2 $?(@,;*,<,-

&"/;##0( =,=*,"%(!,, $"B(&I;D,( #;="& ."B(*(2 %,?"/ %()#"*"+,-($!"+" "="&'B"/;-

#,E $ /$%&"(##"2 *"+,!"2 '?&;/*(#,E. 3,$%(.; MTSS  ?&(B#;<#;-(#; B*E =0$%&"+" ?"-

$%&"(#,E ."B(*(2 , "&,(#%,&"/;#; #; $?(@,;*,$%"/ !"#!&(%#"2 ?&(B.(%#"2 "=*;$%,, 

#( ,.(CD,) "?0%; / "=*;$%, ,.,%;@,"##"+" ."B(*,&"/;#,E. 

QO/"#$$ .,2!1$'ORS!0, +)!/2( 

J'#!@,E., $,$%(.0 ."#,%"&,#+; E/*EC%$E: 

– &(+,$%&;@,E $"=0%,2 #; "=K(!%;) ."#,%"&,#+;; 

– <;?,$1 ?;&;.(%&"/ !"#%&"*,&'(.0) "=K(!%"/ / =;<' B;##0); 

– ;#;*,< $"$%"E#,E "=K(!%"/ ."#,%"&,#+; $ @(*1C !"#%&"*E $""%/(%$%/,E ,) ?;-

&;.(%&"/ %&(="/;#,E. %()#"*"+,-($!"+" ?&"@($$;; 

– ?"BB(&I!; ?&,#E%,E &(H(#,2 ?(&$"#;*". ?&(B?&,E%,E #; "$#"/( ?&"/"B,."+" 

;#;*,<;; 

– /,<';*,<;@,E $"$%"E#,E "=K(!%"/ ."#,%"&,#+; , &(<'*1%;%"/ B(2$%/,2 ?(&$"-

#;*;. 

L*E /0?"*#(#,E >%,) A'#!@,2 $,$%(.; ."#,%"&,#+; $"$%",% ,< $*(B'CD,) 

?"B$,$%(.: 

– ?"B$,$%(.; $="&; ,#A"&.;@,, (M3:) $ %(&&,%"&,;*1#" &;$?&(B(*(##0) "=K-

(!%"/, / %". -,$*( ?"B/,I#"+" #(A%(#;*,/#"+" %&;#$?"&%;; 
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– ?"B$,$%(.; )&;#(#,E $"=&;##"2 ,#A"&.;@,, (MF:) / =;<;) B;##0); 

– ?"B$,$%(.; ?"BB(&I!, ?&,#E%,E &(H(#,2 (MMM5) / A"&.( &(!".(#B;@,2 "?(-

&;%"&'. 

7; &,$. 1 ?&(B$%;/*(#; $%&'!%'&; $,$%(.0 ."#,%"&,#+; , .($%" ."B(*, / &;<&;-

="%!( $,$%(.0 ."#,%"&,#+;.   %;!"2 !"#A,+'&;@,, ."B(*1 ."I(% /0?"*#E%1 #($!"*1-

!" A'#!@,2. M(&/;E , "$#"/#;E A'#!@,E $%(#B; – +(#(&;@,E /)"B#0) B;##0) B*E "%-

*;B!, , %($%,&"/;#,E $,$%(.0 ."#,%"&,#+;. L*E >%"+" &;<&;="%;#" #(!"%"&"( !"*,-(-

$%/" $@(#;&,(/, !;! H%;%#0), %;! , #(H%;%#0) $,%';@,2. 

 

 
 

5$+. 1.  )'O")O'( +$+)!.T .,/$),'$/0( 

 

4?(&;%"& ."B(*, <;B;(% #(!"%"&'C $,%';@,C, '$%;#;/*,/;E "?&(B(*(##0( $"-

$%"E#,E >*(.(#%"/ %()#"*"+,-($!"+" "="&'B"/;#,E. MMM5 B"*I#; "&;$?"<#;%1" >%' 

$,%';@,C , /0B;%1 "?(&;%"&' $,$%(.0 *,=" ;B(!/;%#"( $""=D(#,( *,=" !"#$%&'!%,/-

#0( &(!".(#B;@,, / !;-($%/( &(;!@,, #; >%' $,%';@,C. 

4?(&;%"& $,$%(.0 , "?(&;%"& ."B(*, /0?"*#EC% &;<#0( A'#!@,,, #" / ?&"@($-

$( "%*;B!, , >!$?(&,.(#%;*1#0) ,$$*(B"/;#,2 >%, A'#!@,, $"/.(D;* "B,# -(*"/(!. 

4?(&;%"& ."B(*, ?&,"$%;#;/*,/;(% ,$?"*#(#,( ."B(*,, &(;*,<'(% $ ?"."D1C ,#%(&-

A(2$; ."B(*, &(!".(#B;@,, ?" ,<.(#(#,C $%&'!%'&0 ,*, ?;&;.(%&"/ ."B(*, , <;?'$-

!;(% ."B(*1 #; ,$?"*#(#,(. MMM5 B"*I#; "&;$?"<#;%1" ,<.(#(#,E , -(&(< <;B;##"( / 

;*+"&,%.( /&(.E ""@(#,%1" >AA(!% &(;*,<;@,, &(!".(#B;@,,, /0-,$*EE !"*,-($%/(#-

#0( <#;-(#,E !;!,)-#,='B1 "="=D(##0) ?"!;<;%(*(2, #;?&,.(&, $'..;&#02 "=K(. B"-

=0-, #(A%,, &;$)"B >*(!%&">#(&+,,, ,*, &;$)"B B&'+,) .;%(&,;*1#0) ,*, -(*"/(-(-

$!,) &($'&$"/. 

9;!,. "=&;<"., /%"&"2 A'#!@,(2 $%(#B; E/*E(%$E &(;*,<;@,E ""=&;%#"2 $/E<," 

B*E "%*;B!,, %($%,&"/;#,E, "$;.""='-(#,E" $;."2 MMM5. 9;!"2 ?"B)"B ,$?"*1<"/;#,E 

,.,%;@,"##"2 ."B(*, B*E &;<&;="%!,, "%*;B!, , %($%,&"/;#,E ?&"+&;.. '?&;/*(#,E 

63N 9M =0* "?&"="/;# ?&, &;<&;="%!( 63N 9M 3(/(&"-G'2$!"+" %"##(*E [3].  
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9&(%1E A'#!@,E $%(#B; <;!*C-;(%$E / "='-(#,, '?&;/*ECD(+" ?(&$"#;*; $,$%(-

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

B;@,2 #;*,-,( $%(#B; ?"</"*E(% $&;/#,%1 &(<'*1%;%0 /0?"*#(#,E ;*1%(&#;%,/#0) &(-

!".(#B;@,2 #; ."B(*,, ; / $*'-;( #(%&,/,;*1#0) &(!".(#B;@,2 – $&;/#,%1 &(<'*1%;%0 

/0?"*#(#,E >%,) &(!".(#B;@,2 $ &(<'*1%;%;., /0?"*#(#,E B(2$%/,2, "$#"/;##0) #; 

"?0%( >!$?*';%;@,, (>!$?(&%#0) <#;#,E)). 

G"B(*1 +(#(&,&'(% /)"B#0( B;##0( / $%;#B;&%#0) A"&.;%;), $"/?;B;CD,) $ 

A"&.;%;., "$#"/#0) ,$%"-#,!"/ &(;*1#0) B;##0).   #(!"%"&0) $@(#;&,E) >!$?(&,-

.(#%;*1#0) ,$$*(B"/;#,2 ?&(B'$."%&(#" ?"*'-(#,( -;$%, /)"B#0) B;##0) #(?"$&(B-

$%/(##" "% ,) ,$%"-#,!;. 3&;/#(#,( &(<'*1%;%"/ A'#!@,"#,&"/;#,E $,$%(.0 ."#,%"-

&,#+; #; ,.,%,&'(.0) , &(;*1#0) B;##0) ?"</"*,*" $B(*;%1 /0/"B "= ;B(!/;%#"$%, 

."B(*,. 

L*E /0?"*#(#,E #(!"%"&0) >!$?(&,.(#%"/ ."B(*1 &;="%;(% / &(;*1#". /&(.(-

#,. L*E /0?"*#(#,E >!$?(&,.(#%"/, "@(#!; !"%"&0) %&(='(% #;!"?*(#,E $%;%,$%,!, <; 

B*,%(*1#02 ?(&,"B /&(.(#, ($'%!,, .($E@), ."B(*1 &;="%;(% / '$!"&(##". &(I,.(, 

"=($?(-,/;E #;=*CB(#,( <; ?&")"IB(#,(. >!$?(&,.(#%; <; ?&,(.*(."( /&(.E. :.((%-

$E /"<."I#"$%1 ?(&(!*C-(#,E ,< &(I,.; #;!"?*(#,E B;##0) / &(I,. &(;*1#"+" /&(-

.(#, , #;"="&"% / ?&"@($$( "B#"+" ?&"+"#; ."B(*,. 

U"+-!'$.!/)(1M/T! $++1!2,3(/$% 

9()#"*"+,-($!;E ,#A&;$%&'!%'&; #(A%(+;<"B"=0/;CD(+" ?&(B?&,E%,E /!*C-;-

(% / $(=E #($!"*1!" %(&&,%"&,;*1#" &;$?&(B(*(##0) .($%"&"IB(#,2 #(A%,. G($%"&"-

IB(#,( $"B(&I,% #($!"*1!" !'$%"/ $!/;I,#. 8'$% $!/;I,# $"B(&I,% #;+#(%;CD,( , 

B"=0/;CD,( $!/;I,#0.   #;+#(%;CD,( $!/;I,#0 <;!;-,/;(%$E /"B;. :< B"=0/;CD,) 

$!/;I,# /"B"#(A%(+;<"/;E >.'*1$,E B"$%;/*E(%$E / @(#%&;*1#02 ?'#!% $="&; , "=&;-

="%!, #(A%, *,=" /#'%&,?&".0$*"/0. %&'="?&"/"B"., *,=" #(A%(/"<;.,. 

  $""%/(%$%/,, $ %()#"*"+,-($!"2 ,#A&;$%&'!%'&"2 / ."B(*, ,.(C%$E ?"B."-

B(*, $*(B'CD,) %,?"/: %&;#$A"&.;%"&, </(#" >*(!%&"$(%,, &;<*,-#0( %,?0 #;$"$"/, 

#(A%E#"2 ?*;$%, ?&,!'$%"/"2 &(<(&/';&, </(#" %&'=0, </(#" B"&"+,, #(A%(/"<, @(#-

%&;*1#02 ?'#!% $="&; , B&.  

L*E "%*;B!,, %($%,&"/;#,E, >!$?(&,.(#%;*1#0) ,$$*(B"/;#,2 $,$%(.0 ."#,%"-

&,#+; =0*, &;<&;="%;#0 13 $@(#;&,(/, "%&;I;CD,) );&;!%(&#0( $,%';@,,, /"<#,!;C-

D,( ?&, >!$?*';%;@,, &(;*1#"2 $,$%(.0. O%, $@(#;&,, <;B;/;*,$1 #; '&"/#( *"+,!, 

/(&)#(+" '&"/#E ."B(*,, , ,.,%,&"/;*$E %&(='(.02 / $""%/(%$%/,, $" $@(#;&,(. "%&(-

<"! /&(.(#,. P(*1C >!$?(&,.(#%"/ =0*; ?&"/(&!; -'/$%/,%(*1#"$%, $,$%(.0 ."#,%"-

&,#+; , ;B(!/;%#"$%, (( &(;!@,,.  

5(;*,<"/;##0( $@(#;&,, ."I#" &;<B(*,%1 #; $*(B'CD,( %&, +&'??0:  

– ;/;&,2#0( ,*, ?&(B;/;&,2#0( $,%';@,,;  

– ?&"%,/"&(-,/0( <#;-(#,E "="=D(##0) ?"!;<;%(*(2; 

– ,<.(#(#,E <#;-(#,2 !"#%&"*,&'(.0) ?;&;.(%&"/, !"%"&0( ."+'% ?&,/($%, -(-

&(< #(!"%"&"( /&(.E ! ;/;&,2#"2 $,%';@,, ,*, $#,I(#,C >AA(!%,/#"$%, &;="%0 #(A-

%(+;<"B"=0/;CD(+" ?&(B?&,E%,E. 

8 ?(&/"2 +&'??( "%#"$E%$E %;!,( $@(#;&,,, !;! &;<&0/ %&'=0, /0)"B ,< $%&"E 

#;$"$; ,*, B&'+"+" "="&'B"/;#,E, ?(&(+&'<!; %&;#$A"&.;%"&"/ , %. ?.  " /%"&"2 +&'?-

?( $@(#;&,(/ ,.,%,&'(%$E #(/(&#;E &;="%; #(!"%"&0) B;%-,!"/ ,*, $-(%-,!"/. 3,$%(-

.; ."#,%"&,#+; B"*I#; "=#;&'I,%1, #;?&,.(&, #(=;*;#$ &;$)"B; >*(!%&">#(&+,, , *"-

!;*,<"/;%1 ?&,-,#' >%"+" #(=;*;#$;.  

  %&(%1(2 +&'??( $@(#;&,(/ ,.,%,&'(%$E ?*;/#02, #" '$%"2-,/02 %&(#B ,<.(-

#(#,2 <#;-(#,2 #(!"%"&0) ?;&;.(%&"/, ?&(/0H;CD,) !"#%&"*1#'C  /(*,-,#'. 63N 

9M, !;! ?&;/,*", #( &(;+,&'C% #; %;!,( %&(#B0,  ; &(;+,&'C% *,H1 #; B"$%,I(#,( <#;-
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-(#,2 ?;&;.(%&"/ #(!"%"&"2 ?&(B'?&(B,%(*1#"2 ,*, ;/;&,2#"2 /(*,-,#0. 3,$%(.; 

."#,%"&,#+; B"*I#; "=#;&'I,%1 %;!"2 %&(#B, "?&(B(*,%1 ?&,-,#', "@(#,%1 /"<."I-

#02 'D(&= , / <;/,$,."$%, "% $,%';@,, ?&(B*"I,%1 &(H(#,( (&(!".(#B;@,C). 

Q"*(( ?"B&"=#"( "?,$;#,( /0?"*#(##"2 &;="%0 $"B(&I,%$E / [4]. 

LT3,2T 

:$?"*1<"/;#,( ,.,%;@,"##"2 ."B(*, / $/E<!( $ &(;*1#0., ?&"+&;..;., 

'?&;/*(#,E ,*, &(;*1#0. "="&'B"/;#,(. E/*E(%$E ."D#0. $&(B$%/". "%*;B!,, %($%,-

&"/;#,E , ,$$*(B"/;#,E &(;*1#0) $,$%(.. :.,%;@,"##;E ."B(*1 ."I(% ,$?"*1<"/;%1$E 

B*E >.'*E@,, "="&'B"/;#,E, ,.,%;@,, /#(H#,) %()#"*"+,-($!,), ?&,&"B#0) , -(*"-

/(-($!,) A;!%"&"/. 

:$?"*1<"/;#,( ,.,%;@,"##"2 ."B(*, / >%". !;-($%/( ?"</"*E(% ?&"/($%, <#;-

-,%(*1#02 "=K(. &;="% ?" "%*;B!(, %($%,&"/;#,C, #;$%&"2!( $,$%(.0 '?&;/*(#,E, 

"='-(#,C '?&;/*ECD(+" ?(&$"#;*; #; ,#$%&'.(#%;*1#0) $&(B$%/;) &;<&;="%-,!; B" 

'$%;#"/!, $,$%(.0 , $B;-, / "?0%#'C >!$?*';%;@,C. M"$!"*1!' ?'$!"#;*;B"-#0( &;-

="%0 ."+'% =0%1 $/E<;#0 $ /0(<B". &;<&;="%-,!"/ #; "=K(!% <;!;<-,!;, ?"B)"B, &;$-

$."%&(##02 / B"!*;B(, ?"/0H;(% #;B(I#"$%1, $"!&;D;(% /&(.E , $%",."$%1 &;<&;="%!, 

$,$%(.0 '?&;/*(#,E.    
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