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56789: 7;<=8><? 5@A<> >@ B-6CD@E>65 &8D8FD8 BF8 

;. @. E,1G/$",31 (9$-!#") 

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

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

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

/&*!=+- #-#$(+"+- -+-$"2-%!!%4% +%5(/-*%)"!-& #0-$";$#& GPSS World, Pilgrim, 

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

)%,+%?!%#$- 6*%)%5-$: @8#6(*-+(!$= - -##/(5%)"!-& ,"5"0 $-6" “0$% (#/-” # 2(/:; 

%6*(5(/(!-& #-#$(+!=3 6"*"+($*%), 6%8","$(/(< - “.,8-3 +(#$” ) +%5(/-. 

9/& *(1(!-& ,"5"0- *(4./-*%)"!-& A-%7*",!%4% 6(*(8*(#$8" 6*-)(5(+ 6*-+(* 

-##/(5%)"!-& *"7%$= 6(*(8*(#$8" #*(5#$)"+- GPSS World. 

B*(56%/%?-+, 0$% ,"5"!= 5)( 5%*%4-, 4/")!"& - 6*-+=8";'"& 8 !(<. C"?5"& 

6*%(,?"& 0"#$: -+(($ 5)( 6%/%#= 5)-?(!-&, 8%$%*=(, ) #)%; %0(*(5:, .8",=)";$ !"-

6*")/(!-( 5)-?(!-& $*"!#6%*$" !" 6(*(8*(#$8(. >)($%D%*= *"7%$";$ ) $*(3 *(?-+"3. 

E,)(#$(! *(?-+ *"7%$= #)($%D%*%) - 6%$%8 $*"!#6%*$!=3 #*(5#$), 6%#$.6";'-3 # 8"-

?5%4% !"6*")/(!-&. 

F6-#"!-( *(?-+%) *"7%$= #)($%D%*%): 

I '!H$. (*-#. 1).  % )*(+& *"7%$= #)($%D%*" ) I *(?-+( 6% 6*%(,?(< 0"#$- G 

5)-?(!-( 6% %7(-+ 6%/%#"+ *",*(1(!%, $"8-+ %7*",%+, +"1-!= +%4.$ 5)-4"$:#& 8"8 ) 

6*&+%+ !"6*")/(!--, $"8 - 6%)%*"0-)"$: !"6*")% !" 6*-/(4";'.; 5%*%4.. 9/& 6*%(,-

?(< 0"#$- H *",*(1(!% 5)-?(!-( $%/:8% ) 6*&+%+ !"6*")/(!--, " 6%)%*%$ !"/()% ,"-

6*('(! 8*"#!=+ #-4!"/%+ #)($%D%*". G )=(,5 # 6*-/(4";'(< 5%*%4- *",*(1(! $%/:8% 

!"6*")%, 6% !"6*")/(!-; 5)-?(!-& $*"!#6%*$!%4% 6%$%8" 6% 6*%(,?(< 0"#$- G. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D$+. 1. I '!H$. '(I,)J -!'!"'!+)"( 

II D!H$. (*-#. 2).  % )*(+& *(?-+" II *"7%$= #)($%D%*" 5)-?(!-( 6% 6*%(,?(< 

0"#$- G 6%/!%#$:; ,"6*('(!% 8*"#!=+ #-4!"/%+ #)($%D%*", %5!"8% 5/& 6*%(,?(< 0"#-

$- H 5)-?(!-( *",*(1(!% )% )#(3 !"6*")/(!-&3, 8"8 )6(*(5, $"8 - 6%)%*%$ !"/()% !" 

                                                 
1 I"7%$" )=6%/!(!" 6%5 *.8%)%5#$)%+ 5%2(!$" 8"D(5*= ")$%+"$-,-*%)"!!=3 #-#$(+ .6*")/(!-& J-6(2-

8%4%  4%#.5"*#$)(!!%4% $(3!-0(#8%4% .!-)(*#-$($" 8"!5. $(3!. !".8 J.  . K"()". 



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

.,2!1$',3(/$% $ +'!2+)3 (3),.()$4(#$$ .,2!1$',3(/$% 
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6*-/(4";'.; 5%*%4.. 9)-?(!-( 6% 6*%(,?(< 0"#$-   "!"/%4-0!% *(?-+. I *",*(1(!% 

$%/:8% !"6*")% ) !"6*")/(!-- 5)-?(!-& $*"!#6%*$!%4% 6%$%8" 6% 6*%(,?(< 0"#$- G. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D$+. 2. II '!H$. '(I,)J -!'!"'!+)"( 

III '!H$. (*-#. 3). A*($-< *(?-+ *"7%$= #)($%D%*" *",*(1"($ )=(,5 !" 6(*(-

8*(#$%8 # 6*-/(4";'(< 5%*%4- - 5)-?(!-( 8"8 !"6*")%, ) !"6*")/(!-- 5)-?(!-& 6%$%-

8" $*"!#6%*$!=3 #*(5#$) 6% 6*%(,?(< 0"#$- G, $"8 - !"/()% ) !"6*")/(!-- 5)-?(!-& 

6%$%8" ")$%+%7-/(< 6% 6*%(,?(< 0"#$- H.   @$% )*(+& 6%/!%#$:; 6(*(8*=$% 5)-?(!-( 

6% 6*%(,?(< 0"#$- H, " !" 6*%(,?(< 0"#$- G *",*(1(! $%/:8% /()=< 6%)%*%$ !" 6*-/(-

4";'.; 5%*%4.. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D$+. 3. III '!H$. '(I,)J -!'!"'!+)"( 

E##/(5%)"!-& 6%#$")/(!!%< ,"5"0- 2(/(#%%7*",!(( )#(4% )=6%/!&$: # 6%+%':; 

-+-$"2-%!!%4% +%5(/-*%)"!-& (EL), 5/& 0(4% !(%73%5-+%: )%-6(*)=3, 6%#$*%-$: -+--

$"2-%!!.; +%5(/: -, )%-)$%*=3, )=6%/!-$: #%%$)($#$).;'-( @8#6(*-+(!$=.   #*(5( 

GPSS World 7=/" *",*"7%$"!" -+-$"2-%!!"& +%5(/:. 
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B(*)=( #(+: #(4+(!$%) -+-$-*.;$ *(?-+= *"7%$= #)($%D%*", " 6%#/(5!-( 

$*- – 6%$%8 $*"!#6%*$!=3 #*(5#$) !" 6(*(8*(#$8( 6% 6*%(,?-+ 0"#$&+ G, H -  . 8%$%-

*=( ,"5";$#& ) 7/%8"3 Generate  ) )-5( $*"!,"8$%), -+(;'-3 *")!%+(*!=( *"#6*(5(/(-

!-& 10±5,10±5 - 15±5 #%%$)($#$)(!!%. 

B(*)=< #(4+(!$ %$)(0"($ ," 4(!(*"2-; $*"!,"8$%), 8%$%*=( #%%$)($#$).;$ 

8*"#!=+ #-4!"/"+ #)($%D%*" !" /()%< 6%/%#( 6*%(,?(< 0"#$- G, - ,"5(*?8. $*"!#-

6%*$!=3 #*(5#$) !" )*(+&, *")!%( 40 #.  $%*%< #(4+(!$ %$)(0"($ ," 4(!(*"2-; $*"!,"8-

$%), #%%$)($#$).;'-3 8*"#!=+ #-4!"/"+ #)($%D%*" !" 6*")%< 6%/%#( 6*%(,?(< 0"#$- 

G, - ,"5(*?8. $*"!#6%*$!=3 #*(5#$) !" )*(+&, *")!%( 20 #. A*($-< #(4+(!$ %$)(0"($ ," 

4(!(*"2-; $*"!,"8$%), 8%$%*=( #%%$)($#$).;$ 8*"#!=+ #-4!"/"+ #)($%D%*" !" /()%< 

6%/%#( 6*%(,?(< 0"#$-  , - ,"5(*?8. $*"!#6%*$!=3 #*(5#$) !" 40 #, 0($)(*$=< –," 4(-

!(*"2-; $*"!,"8$%), #%%$)($#$).;'-3 8*"#!=+ #-4!"/"+ #)($%D%*" !" 6*")%< 6%/%#( 

6*%(,?(< 0"#$-  , - ,"5(*?8. $*"!#6%*$!=3 #*(5#$) !" 20 #. B&$=< - 1(#$%< #(4+(!$= 

#%%$)($#$).;$ /()%< 6%/%#( 6*%(,?(< 0"#$- >, %7'(( )*(+& ,"5(*?8- $*"!#6%*$!=3 

#*(5#$) – 40 #. >(5:+%< #(4+(!$ %$)(0"($ ," 4(!(*"2-; $*"!,"8$%), 8%$%*=( #%%$)($#$-

).;$ 8*"#!=+ #-4!"/"+ #)($%D%*" !" 6*")%< 6%/%#( 6*%(,?(< 0"#$- >, - ,"5(*?8. 

$*"!#6%*$!=3 #*(5#$) !" 20 #. 

M"5(*?8" $*"!#6%*$!=3 #*(5#$) 6*%-#3%5-$ ," #0($ 7%/(( )=#%8%4% 6*-%*-$($" 

$*"!,"8$%), 4(!(*-*.(+=3 #(4+(!$"+- 1–7. 

 %#:+%< #(4+(!$ %$)(0"($ ," 6%&)/(!-( +"1-! !" 6*%(,?(< 0"#$- G - *"#6*(5(-

/(!-( $*"!#6%*$" 6% 6%/%#"+ 5)-?(!-&. >*(5!(( )*(+& 6*%(,5" 6(*(8*(#$8" %5!%< +"-

1-!%< #%#$")/&($ 5 #. 

9()&$=< - 5(#&$=< #(4+(!$= %$)(0";$ ," 6%&)/(!-( +"1-! !" 6*%(,?(< 0"#$-   - 

> #%%$)($#$)(!!%. >*(5!(( )*(+& 6*%(,5" 6(*(8*(#$8" %5!%< +"1-!%< $"8?( *")!% 5 #. 

I"##+%$*-+ ),"-+%#)&,: #(4+(!$%) +(?5. #%7%<. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D$+. 4.  !0.!/)J 1, 2 $ 8 

>(4+(!$= 1, 2 - 8 (*-#. 4) #)&,"!= +(?5. #%7%< 6*-7%*"+- svet1l - svet1r; svet1l 

%$)(0"($ ," /().; 6%/%#. 5)-?(!-& 6*%(,?(< 0"#$- G, " svet1r ," 6*").; 6%/%#. 5)--

?(!-& 6*%(,?(< 0"#$- G. C%45" ) #(4+(!$( 1 -/- 2 4(!(*-*.($#& $*"!,"8$ # 7%/(( )=#%-

8-+ 6*-%*-$($%+, $*"!,"8$"+, 4(!(*-*.(+=+ ) #(4+(!$( 8, 6*-3%5-$#& ?5"$:, 6%8" !( 

%#)%7%5&$#& 6*-7%*= svet1l - svet1r, 0$% #%%$)($#$).($ %?-5"!-; +"1-!, 6%8" 4%*-$ 

8*"#!=< #-4!"/ #)($%D%*". 
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D$+. 5.  !0.!/)J 3, 4, 9 

>(4+(!$= 3, 4 - 9 (*-#. 5) #)&,"!= +(?5. #%7%< 6*-7%*"+- svet2l - svet2r; svet2l 

%$)(0"($ ," /().; 6%/%#. 5)-?(!-& 6*%(,?(< 0"#$-  , " svet2r ," 6*").; 6%/%#. 5)--

?(!-& 6*%(,?(< 0"#$-  . C%45" ) #(4+(!$( 1 -/- 2 4(!(*-*.($#& $*"!,"8$ # 7%/(( )=#%-

8-+ 6*-%*-$($%+, $*"!,"8$"+, 4(!(*-*.(+=+ ) #(4+(!$( 8, 6*-3%5-$#& ?5"$:, 6%8" !( 

%#)%7%5&$#& 6*-7%*= svet2l - svet2r, 0$% #%%$)($#$).($ %?-5"!-; +"1-! )% )*(+& $%4%, 

8"8 4%*-$ 8*"#!=< #-4!"/ #)($%D%*". 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D$+. 6.  !0.!/)J 5, 6, 7, 10 

>(4+(!$= 5, 6, 7 - 10 (*-#. 6) #)&,"!= +(?5. #%7%< 6*-7%*"+- svet3l - svet3r; 

svet3l %$)(0"($ ," /().; 6%/%#. 5)-?(!-& 6*%(,?(< 0"#$- >, " svet3r ," 6*").; 6%/%#. 

5)-?(!-& 6*%(,?(< 0"#$- >. C%45" ) #(4+(!$( 1 -/- 2 4(!(*-*.($#& $*"!,"8$ # 7%/(( 

)=#%8-+ 6*-%*-$($%+, $*"!,"8$"+, 4(!(*-*.(+=+ ) #(4+(!$( 8, 6*-3%5-$#& ?5"$:, 6%8" 

!( %#)%7%5&$#& 6*-7%*= svet3l - svet3r, 0$% #%%$)($#$).($ %?-5"!-; +"1-! )% )*(+& 

$%4%, 8"8 4%*-$ 8*"#!=< #-4!"/ #)($%D%*". 

 
D$+. 7.  !0.!/) 11 
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B%#/(5!-< #(4+(!$ %$)(0"($ ," )*(+& *"7%$= +%5(/- (*-#. 7). 

H/%8- Queue - Depart -#6%/:,.;$#& 5/& *(4-#$*"2-- 6"*"+($*%) %0(*(5-. >(4-

+(!$=, -+-$-*.;'-( $*"!#6%*$!=( 6%$%8- 6%  6*%(,?-+ 0"#$&+ G, H -  , 6*(5#$")/(-

!= !" *-#. 8. 

 

 

 

 

 

 

 

 

 

 

 

 

D$+. 8.  !0.!/)J, $.$)$'KLM$! )'(/+-,')/J! -,),"$ -,  -',!4H$. *(+)%. @, C $ ; 

L%5(/: ,"6.#8"($#& 6% 8%+"!5( Start !" 6*%4%! 6000 $*"!,"8$%). GPSS World ")-

$%+"$-0(#8- D%*+-*.($ %$0($ 6% %#!%)!=+ *(,./:$"$"+ 5/& 8"!"/" %7#/.?-)"!-&  - 

%0(*(5- 6% 8"?5%+. 6%$%8. +%5(/- (*-#. 9). 

 

D$+. 9. N'(0.!/)J ,)*!)( $.$)(#$,//,O .,2!1$ -'$ 6000 )'(/4("),3 

C%++(!$-*.& 6%/.0(!!=( *(,./:$"$=, +%?!% %$+($-$:, 0$% 6*- 5"!!=3 6"*"-

+($*"3 +%5(/- . !"# !( 6%/.0"($#& 6*%78-, $"8 8"8 +"8#-+"/:!%( 8%/-0(#$)% +"1-! ) 

%0(*(5- #%#$")/&($ 4, #/(5%)"$(/:!%, +"1-!=, 8%$%*=( !( 6*%(3"/- 6(*(8*(#$%8 ," 

%5-! $"8$ *"7%$= #)($%D%*", #+%4.$ #5(/"$: @$% ) #/(5.;'-<. 

M!"0(!-& 6% #$*%8"+ ,"6-#(< .8",=)";$, 0$% 6%8","$(/- %0(*(5- 5/& /()%< 6%-

/%#= 6*%(,?(< 0"#$- G - /()%< 6%/%#= 6*%(,?(< 0"#$-   !(+!%4% 3.?(, 0(+ 5/& %#-

$"/:!=3 6%$%8%). 

;J3,2J 

L%5(/-*.& 5)-?(!-( $*"!#6%*$" !" *(4./-*.(+%+ 6(*(8*(#$8(, *"7%$. #)($%-

D%*%) +%?!% - !.?!% %6-#=)"$: # 6%+%':; %$5(/:!=3 D*"4+(!$%) ) #*(5( GPSS. B%-

4*(1!%#$: )*(+(!- 8"?5%4% #-4!"/" #)($%D%*" 7.5($ !(,!"0-$(/:!" - !( 6*()=#-$ 

)*(+(!- 6*%(,5" %5!%< +"1-!= 0(*(, 6(*(8*(#$%8. A"8-+ %7*",%+, += 6%/.0"(+ +%-

5(/:, 8%$%*"& 6%/!%2(!!% %6-#=)"($ 5)-?(!-( ")$%$*"!#6%*$" !" *(4./-*.(+%+ 6(*(-

8*(#$8(, 0$% 6%,)%/&($ -#6%/:,%)"$: 6%/.0(!!=( 5"!!=( 5/& !"#$*%<8- *(?-+%) #)(-

$%D%*" !" *("/:!=3 6(*(8*(#$8"3. 


