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56789:;<   7=:&<>?@  A:>:6<&767B  5 :BC7 9D=<E>FG  

B:9?=?>  B  GPSS-;7C:9@G 

&. ?. <1$!-, A. H. <+3IJ!- ( 3,")-5!)!(KL(2) 

B-!0!,$! 

 !"#!$%& '()*+&%,%!- ./.%,0.!##!1! /!2(+.'!-,#.3, 4,).'*56(1!$3 #, /(%!2( 

$%,%.$%."($7.8 .$9:%,#.;, - )#,".%(+&#!; $%(9(#. ),-.$.% !% 7,"($%-, 9'./(#3(/:8 

1(#(',%!'!- 9$(-2!$+*",;#:8 -(+.".#. 

<2#!; .) #,.4!+(( ,9'!4.'!-,##:8 . =.'!7! ',$9'!$%',#(##:8 $.$%(/ ./.%,-

0.!##!1! /!2(+.'!-,#.3 3-+3(%$3 GPSS ., - ",$%#!$%., !2#, .) -('$.;, '(,+.)!-,##,3 

- $'(2( Microsoft Windows, GPSS World [1], - 7!%!'!; .$9!+&)*(%$3 -$%'!(##:; 1(#(-

',%!' ',-#!/('#! ',$9'(2(+>##:8 - .#%('-,+( (0;1) 9$(-2!$+*",;#:8 -(+.".#. ?!$+(-

2!-,%(+&#!$%& @!'/.'*(/:8 - 9'!0($$( /!2(+.'!-,#.3 )#,"(#.; 9$(-2!$+*",;#:8 -(-

+.".# ),-.$.% !% ),2,-,(/!1! - 7,"($%-( 9,',/(%', 0(+!".$+(##!1! #,",+&#!1! )#,"(-

#.3, "%! 9!)-!+3(% 1!-!'.%& ! /#!A($%-( .$9!+&)*(/:8 - GPSS World 1(#(',%!'!- $+*-

",;#:8 -(+.".#, 7!%!':( 4*2(/ !4!)#,",%& 7,7 1, 2, 3, … . B'!/( %!1!, - GPSS World 

./((%$3 4!+(( 20 4.4+.!%("#:8 9'!0(2*' 2+3 @!'/.'!-,#.3 $+*",;#:8 -(+.".# $ ),-

2,##:/. ),7!#,/. ',$9'(2(+(#.;, 4,).'*56.8$3 #, -$%'!(##:8 1(#(',%!',8 ',-#!-

/('#! ',$9'(2(+>##:8 -(+.".#. 

C+.%(+&#,3 .$%!'.3 $*6($%-!-,#.3 . ',)-.%.3 GPSS . (> =.'!7!( 9'./(#(#.( - 

',)+."#:8 !4+,$%38, 7,),+!$& 4:, 2,>% -$( !$#!-,#.3 9!+,1,%&, "%! -$%'!(##:( 1(#(',-

%!': $+*",;#:8 -(+.".# !4+,2,5% !%/(##:/ 7,"($%-!/ . /!1*% .$9!+&)!-,%&$3 9'. 

',)',4!%7( +54:8 /!2(+(; $! $+*",;#:/ 8,',7%('!/ @*#70.!#.'!-,#.3. ?'. D%!/ 

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

#! 4!+&=!; . !4!$#!-,##! -:4',##!; 2+.%(+&#!$%. /!2(+.'!-,#.3 !4:"#! #( 9'(-:-

=,5% 3–5%. 

E 9'!0($$( D7$9+*,%,0.. GPSS World 4:+! -:3-+(#!, "%! - -:$!7!),1'*A(##:8 

/!2(+38 /,$$!-!1! !4$+*A.-,#.3 (),1'*)7, 0,8 . 4!+(() 9'. #(7!%!':8 $!"(%,#.38 1(-

#(',%!'!- $+*",;#:8 -(+.".#, .$9!+&)*(/:8 2+3 @!'/.'!-,#.3 )#,"(#.; .#%('-,+!- 

/(A2* 9!$%*9,56./. - $.$%(/* ),3-7,/. . 2+.%(+&#!$%(; !4$+*A.-,#.3 ),3-!7, 9!-

1'(=#!$%& '()*+&%,%!- ./.%,0.!##!1! /!2(+.'!-,#.3 /!A(% $!$%,-+3%& 30% . 4!+(( 

2,A( 2+3 $,/:8 9'!$%:8 /!2(+(;, 9'.">/ 9'. .$9!+&)!-,#.. 2'*1.8 $!"(%,#.; -$%'!-

(##:8 1(#(',%!'!- D%, 9!1'(=#!$%& 9'. %!; A( 2+.%(+&#!$%. /!2(+.'!-,#.3, ),2,-,(-

/!; ".$+!/ 9'!=(2=.8 "('() $.$%(/* ),3-!7, $!$%,-+3(% /(#(( 3%.  

C+3 -:3$#(#.3 !4$%!3%(+&$%-, $-3),##:8 $ 9!3-+(#.(/ %,7!1! D@@(7%,, 4:+! 

9'!-(2(#! .$$+(2!-,#.( 1(#(',%!'!- 9$(-2!$+*",;#:8 -(+.".# $ 0(+&5 !0(#7. 7,"(-

$%-, .$9!+&)*(/:8 1(#(',%!'!- . -:3-+(#.3 ),7!#!/('#!$%(; 9'. .$9!+&)!-,#.. ',)-

+."#:8 $!"(%,#.;, !4*$+!-+.-,56.8 -:$!7*5 9!1'(=#!$%& '()*+&%,%!- /!2(+.'!-,-

#.3. F$$+(2!-,#.( 9'!-!2.+!$& - #($7!+&7! D%,9!-. 

G, 9('-!/ D%,9( 4:+. -:3-+(#: %,7 #,):-,(/:( 9'!4+(/#:( $!"(%,#.3 1(#(',-

%!'!-, 9'. .$9!+&)!-,#.. 7!%!':8 9!1'(=#!$%& '()*+&%,%!- /!2(+.'!-,#.3 !7,):-,-

(%$3 )#,".%(+&#!;. 

C+3 !4H3$#(#.3 -!)#.7,56(; 9!1'(=#!$%. 4:+. 9'!%($%.'!-,#: 9'!4+(/#:( 

-$%'!(##:( 1(#(',%!': ',-#!/('#! ',$9'(2(+(##:8 $+*",;#:8 -(+.".# . 4.4+.!%("-

#:( 1(#(',%!': #, $!!%-(%$%-.( 2(7+,'.'*(/:/ ),7!#,/ ',$9'(2(+(#.3 [2].  

?!$7!+&7* 4!+&=,3 9!1'(=#!$%& /!2(+.'!-,#.3 -!)#.7,(% %!+&7! 9'. .$9!+&-

)!-,#.. #(7!%!':8 7!#7'(%#:8 $!"(%,#.; 1(#(',%!'!-, #(!48!2./! 4:+! -:9!+#.%& 

7!''(+30.!##:; ,#,+.) $!!%-(%$%-*56.8 9!$+(2!-,%(+&#!$%(; $+*",;#:8 )#,"(#.;, 
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',$$".%,%& 7!D@@.0.(#%: 7!''(+30.. . $',-#.%& D%. 7!D@@.0.(#%: 2+3 9'!4+(/#:8 . 

#(9'!4+(/#:8 $!"(%,#.; 1(#(',%!'!- $+*",;#:8 -(+.".#. 

G, 9!$+(2#(/ D%,9( 4:+, 9'!,#,+.).'!-,#, ),-.$./!$%& '()*+&%,%!- /!2(+.'!-

-,#.3, , ./(##! $'(2#(1! -'(/(#. !A.2,#.3 ),3-!7 - $.$%(/(, !% 2+.%(+&#!$%. /!2(-

+.'!-,#.3, ),2,-,(/!1! 7!+."($%-!/ ),3-!7, 9'!=(2=.8 "('() /!2(+&.  

74$+3,$! M"+4!($/!,)'- 

C+3 .$$+(2!-,#.3 9!1'(=#!$%(; '()*+&%,%!- ./.%,0.!##!1! /!2(+.'!-,#.3 

9'. ',)+."#:8 $!"(%,#.38 1(#(',%!'!- 9$(-2!$+*",;#:8 9!$+(2!-,%(+&#!$%(; .$9!+&-

)!-,+.$& GPSS-/!2(+. !2#!- . /#!1!7,#,+&#:8 $.$%(/ /,$$!-!1! !4$+*A.-,#.3 

(IJ<) $ #,7!9.%(+(/ #(!1',#."(##!; >/7!$%. . !2#!'!2#:/ 9!%!7!/ ),3-!7.  

C+3 -:3-+(#.3 9'!4+(/#:8 $!"(%,#.; 1(#(',%!'!-, 9'. .$9!+&)!-,#.. 7!%!':8 

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

IJ< %.9, M/M/1, M/G/1 . M/M/2, 9!22,56.($3 %!"#!/* ,#,+.%."($7!/* ',$"(%* [2]. 

?'. -,'&.'!-,#.. ),1'*)7. $.$%(/ !% 0,1 2! 0,9 $ =,1!/ 0,1 . 9'!9*$7( "('() 7,A2*5 

/!2(+& 9! 1 /+#. ),3-!7, 4:+! !9'(2(+(#!, "%! 9!1'(=#!$%& '()*+&%,%!- /!2(+.'!-,-

#.3 +(A.% - 9'.(/+(/:8 9'(2(+,8 (1–5%) 2+3 )#,"(#.; ),1'*)7. 9'./('#! 2! 0,7. G,-

".#,3 $! )#,"(#.3 ),1'*)7. 0,8, 9'. #(7!%!':8 $!"(%,#.38 1(#(',%!'!- $+*",;#:8 -(-

+.".# 9!1'(=#!$%& #,".#,+, ',$%. . $!$%,-+3+, 10% . 4!+((, , 9'. ),1'*)7( $.$%(/: 

0,95 – 2!$%.1,+, 40%. ?!$7!+&7* 9'. .$$+(2!-,#.. - 7!/9&5%('#:8 $(%38 '(,+&#:8 

$.$%(/, #,9'./(' /,'='*%.),%!'!-, 7!//*%,%!'!-, $('-('!-, #,.4!+&=.; .#%('($ 

!4:"#! 9'(2$%,-+35% $-(2(#.3 ! 7,"($%-( @*#70.!#.'!-,#.3 $.$%(/: 9'. 4!+&=!; 

),1'*)7(, ),2,", !4($9("(#.3 9'.(/+(/!; %!"#!$%. - 9'!0($$( ./.%,0.!##!1! /!2(+.-

'!-,#.3 $%,#!-.%$3 -($&/, ,7%*,+&#!;. E $-3). $! $7,),##:/ -$( 9!$+(2*56.( D7$9(-

'./(#%: -:9!+#3+.$& 2+3 $.$%(/, ),1'*)7, 7!%!':8 $!$%,-+3+, 0,9 . 0,95.  

C+3 *7,),##:8 )#,"(#.; ),1'*)7. $.$%(/: 4:+! -:9!+#(#! 4!+(( 10 %:$3" D7$-

9('./(#%!- 9'. ',)+."#:8 $!"(%,#.38 1(#(',%!'!- $ #!/(',/. !% 1 2! 100 . !9'(2(+(-

#: $!"(%,#.3 1(#(',%!'!-, 9'. 7!%!':8 2!$%.1,(%$3 #,.4!+&=,3 9!1'(=#!$%& '()*+&-

%,%!- /!2(+.'!-,#.3. E 9'!0($$( D7$9('./(#%!- 4:+! *$%,#!-+(#!, "%! 9!1'(=#!$%& 

'()*+&%,%!- /!2(+.'!-,#.3 ),-.$.% %!+&7! !% ),1'*)7. $.$%(/: . 2+.%(+&#!$%. /!2(-

+.'!-,#.3, ),2,-,(/!1! 7!+."($%-!/ ),3-!7, 9'!=(2=.8 "('() $.$%(/*, . #( ),-.$.% !% 

$!!%#!=(#.3 $!$%,-+356.8 ),1'*)7. – .#%(#$.-#!$%. 9!$%*9+(#.3 ),3-!7 . $'(2#(; 

2+.%(+&#!$%. .8 !4$+*A.-,#.3. B'!/( %!1!, 4:+! *$%,#!-+(#!, "%! .$9!+&)!-,#.( 

9'!4+(/#:8 $!"(%,#.; 1(#(',%!'!- $+*",;#:8 -(+.".# 9'.-!2.% 7 )#,".%(+&#:/ 9!-

1'(=#!$%3/ '()*+&%,%!- /!2(+.'!-,#.3 2+3 2'*1.8, 4!+(( $+!A#:8 /!2(+(;, - ",$%#!-

$%. 2+3 /#!1!7,#,+&#:8 IJ< 9'. +54:8 ),7!#,8 ',$9'(2(+(#.;, .$9!+&)*56.8 D%. 

1(#(',%!':. 

5('K1!/,.! +'*!)3,$% 2!,!(3)'('- 

G, /!2(+. M/M/1 $ !2#!'!2#:/ 9!%!7!/ ),3-!7 . ),1'*)7!; 0,9 4:+! 9'!-(2(#! 

10 000 D7$9('./(#%!- $ 0(+&5 -:3-+(#.3 -$(8 9'!4+(/#:8 $!"(%,#.; 1(#(',%!'!- $ 

#!/(',/. !% 1 2! 100. E 7,A2!/ D7$9('./(#%( "('() /!2(+& 9'!9*$7,+$3 1 /+#. ),3-!7. 

<%#!$.%(+&#,3 9!1'(=#!$%& ./.%,0.!##!1! /!2(+.'!-,#.3 ',$$".%:-,+,$& 2+3 $'(2-

#(1! -'(/(#. !A.2,#.3 ),3-!7 7,7 , 12(  – )#,"(#.(, 9!+*"(##!( - 9'!0($-

$( ./.%,0.!##!1! D7$9('./(#%,;  – %!"#!( )#,"(#.(, ',$$".%,##!( 2+3 IJ< M/M/1 $ 

7!D@@.0.(#%!/ ),1'*)7. 0,9. 

C+3 4!+&=.#$%-, $!"(%,#.; 9!1'(=#!$%& #( 9'(-:=,+, 5%. E %! A( -'(/3 4!-

+(( 40 $!"(%,#.; -:2,+. 9!1'(=#!$%&, 9'(-:=,56*5 20%. E %,4+. 1 9'(2$%,-+(#: -$( 

9'!4+(/#:( $!"(%,#.3 1(#(',%!'!- $+*",;#:8 -(+.".#, 9'. .$9!+&)!-,#.. 7!%!':8 
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9!1'(=#!$%& $'(2#(1! -'(/(#. !A.2,#.3 ),3-!7 - ./.%,0.!##!; /!2(+. 9'(-:=,+, 

10% . 20%. 

&3K1$#3 1 

5'2(!-
N,'+)J, 

% 

 '*!)3,$% 2!,!(3)'('- 

10–20 (1;2)   (3;6)   (3;9)   (4;6)   (4;12)  (5;15)  (6;3)    (6;18) 

(7;14)  (7;21)  (8;16)  (8;32)  (8;48)  (9;3)   (10;30)  (11;77) 

(12;4)  (12;6)  (13;26) (13;65) (14;7)  (14;42) (15;3)   (15;5) 

(15;10) (15;45) (16;8)  (16;32) (16;48) (16;64) (17;51)  (17;68) 

(18;6)  (19;57) (20;5)  (20;30) (20;60) (20;100)(21;7)   (21;14) 

(21;63) (22;44) (22;66) (24;48) (24;72) (24;96) (25;50) (25;75) 

(26;13) (27;9)  (27;54) (28;56) (29;87) (30;6)  (30;10)  (30;20) 

(30;60) (32;8)  (32;48) (33;22) (33;66) (33;99) (36;12)  (38;19) 

(38;76) (39;78) (40;8)  (40;10) (40;80) (41;82) (42;6)   (42;14) 

(42;28) (44;22) (44;88) (46;69) (46;92) (47;94) (48;8)   (48;16) 

(48;24) (48;96) (50;25) (51;17) (60;15) (60;20) (60;30) (63;9) 

(63;21) (64;16) (65;13) (66;22) (68;17) (69;46) (70;35) (72;24) 

(75;15) (76;38) (80;40) (82;41) (84;12) (84;56) (87;29) (88;44) 

(92;46) (93;31) (94;47) (96;24) (96;48) (99;33) (100;20) (100;50) 

>20 (2;1)   (4;8)   (5;10)  (8;4)   (9;18)  (10;5)  (10;20)  (12;24)

(14;28) (15;30) (18;9)  (20;10) (20;40) (21;42) (24;12)  (26;52) 

(28;14) (30;15) (31;62) (32;16) (32;64) (36;72) (37;74) (40;20) 

(42;21) (43;86) (45;90) (49;98) (52;26) (54;27) (57;19) (62;31) 

(64;32) (66;33) (72;36) (74;37) (78;39) (86;43) (90;45)  (98;49)

 

K#,+.) 9'(2$%,-+(##:8 '()*+&%,%!- 9!7,):-,(%, "%! #,.4!+(( 9'!4+(/#:/. 3--

+35%$3 $!"(%,#.3 1(#(',%!'!-, #!/(', 7!%!':8 $!!%#!$3%$3 7,7 1:2, 1:3, 2:1 .+. 3:1.  

L!+&=.#$%-! 9'!4+(/#:8 $!"(%,#.; 1(#(',%!'!- 4:+. 9'!-('(#: %,7A( 2+3 

IJ< !46(1! -.2, G/G/1, - ",$%#!$%. U/U/1, . /#!1!7,#,+&#:8 IJ<. C+3 $',-#(#.3 - 

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

',)+."#:8 $!"(%,#.; 1(#(',%!'!- - IJ< M/M/1, ),1'*)7, 7!%!'!; $!$%,-+3+, 0,95, , 

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

-'(/(#. !A.2,#.3 - D%!/ $+*",( ',-#! 180,5 (2. 

&3K1$#3 2    

A!,!(3)'(. B(!/% 'O$03,$%, !0. 5'2(!N,'+)J, % 

(2; 1) 114,4 -36,6 

(2; 2) 173,6 -3,8 

(2; 4) 155,8 -13,7 

(10; 20) 121,1 -32,9 

(20; 10) 106,6 -41,0 

(20; 40) 111,8 -38,1 

(40; 20) 113,2 -37,3 

(110; 40) 179,9 -0,3 

(200; 400) 136,5 -24,4 

(999; 40) 177,1 -1,9 

(2000; 4000) 119,3 -33,9 

 

B,7 -.2#! .) %,4+. 2, 2+3 9'!4+(/#:8 $!"(%,#.; 1(#(',%!'!- $+*",;#:8 -(+.-

".#, .$9!+&)*(/:8 2+3 -:',4!%7. )#,"(#.; .#%('-,+!- /(A2* 9!$%*9,56./. ),3-7,-

/. . 2+.%(+&#!$%. !4$+*A.-,#.3 $!!%-(%$%-(##!, 9!1'(=#!$%& '()*+&%,%!- /!2(+.'!-

-,#.3 2!$%.1,+, 40%, - %! -'(/3 7,7 * #(9'!4+(/#:8 $!"(%,#.; (2; 2), (110; 40) . 
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(999; 40) 9'. %!; A( 2+.%(+&#!$%. /!2(+.'!-,#.3 9!1'(=#!$%& #( 9'(-:=,+, 5%. L!-

+(( %!1!, .$9!+&)!-,#.( !2#!1! . %!1! A( 1(#(',%!', $ #!/('!/ 2 (2; 2) 2+3 -:',4!%7. 

)#,"(#.; .#%('-,+!- /(A2* 9!$%*9,56./. ),3-7,/. . 2+.%(+&#!$%. !4$+*A.-,#.3 

9!)-!+3(% 9!+*".%& $*6($%-(##! 4!+(( %!"#:; '()*+&%,%, "(/ .$9!+&)!-,#.( D%!1! A( 

1(#(',%!', - $!"(%,#.. $ 2'*1./ 1(#(',%!'!/. ?('($%,#!-7, 1(#(',%!'!- - $!"(%,#.. $ 

(10; 20) #, (20; 10) #()#,".%(+&#! .)/(#3(% 9!1'(=#!$%& /!2(+.'!-,#.3. 

&!+)$('-3,$! 2!,!(3)'('- 

M(#(',%!' ',-#!/('#! ',$9'(2(+(##:8 $+*",;#:8 -(+.".# - $.$%(/,8 FJ -:-

',4,%:-,(% 9!$+(2!-,%(+&#!$%& )#,"(#.; - .#%('-,+( (0; 1), 7!%!',3 #,):-,(%$3 4,)!-

-!; 9!$+(2!-,%(+&#!$%&5. L,)!-,3 9!$+(2!-,%(+&#!$%& .$9!+&)*(%$3 2+3 @!'/.'!-,#.3 

$+*",;#:8 -(+.".#, ',$9'(2(+(##:8 9! 2'*1./ ),7!#,/ . - 2'*1.8 .#%('-,+,8. ?!-

$7!+&7* 9!1'(=#!$%& /!A(% 9!3-.%&$3 7,7 #, D%,9( 1(#(',0.. 4,)!-!; 9!$+(2!-,%(+&-

#!$%., %,7 . #, D%,9( 9!+*"(#.3 D7$9!#(#0.,+&#! ',$9'(2(+(##!; -(+.".#:, 4:+! 9'!-

-(2(#! %($%.'!-,#.( 4,)!-:8 9!$+(2!-,%(+&#!$%(; . 9!$+(2!-,%(+&#!$%(; D7$9!#(#0.-

,+&#! ',$9'(2(+(##:8 $+*",;#:8 -(+.".#. 

<%#!$.%(+&#,3 9!1'(=#!$%& /,%(/,%."($7!1! !A.2,#.3 2+3 1(#(',%!'!-, -8!-

236.8 - $!$%,- 9'!4+(/#:8 $!"(%,#.;, - 4!+&=.#$%-( $+*",(- $!$%,-+3+, 4!+(( 0,1%, 

- %! -'(/3 7,7 2+3 2'*1.8 1(#(',%!'!- – /(#(( 0,1%. N%!% '()*+&%,% $9',-(2+.- 7,7 2+3 

4,)!-:8 9!$+(2!-,%(+&#!$%(;, %,7 . 2+3 9!$+(2!-,%(+&#!$%(; D7$9!#(#0.,+&#! ',$-

9'(2(+(##:8 $+*",;#:8 -(+.".#. 

C+3 4,)!-!; 9!$+(2!-,%(+&#!$%. !%#!$.%(+&#,3 9!1'(=#!$%& $'(2#(7-,2',%."(-

$7!1! !%7+!#(#.3 2+3 -$(8 .$$+(2!-,##:8 1(#(',%!'!-, -7+5",3 1(#(',%!':, -8!236.( 

- $!$%,- 9'!4+(/#:8 $!"(%,#.;, $!$%,-.+, /(#(( 0,01%. C+3 9!$+(2!-,%(+&#!$%(; D7$-

9!#(#0.,+&#! ',$9'(2(+(##:8 $+*",;#:8 -(+.".# D%, 9!1'(=#!$%& !7,),+,$& 4!+&=( 

0,01%, , 2+3 1(#(',%!'!-, -8!236.8 - $!$%,- 9'!4+(/#:8 $!"(%,#.;, 2!$%.1,+, )#,"(-

#.; 0,2% . 4!+((.  

6!PL1J)3). "'((!1%#$',,'2' 3,31$P3 

C+3 %!1!, "%!4: #,;%. !%-(% #, -!9'!$, 9!"(/* #(7!%!':( $!"(%,#.3 1(#(',%!-

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

-:9!+#(# 7!''(+30.!##:; ,#,+.) 4,)!-:8 9!$+(2!-,%(+&#!$%(; . 9!$+(2!-,%(+&#!-

$%(; D7$9!#(#0.,+&#! ',$9'(2(+(##:8 $+*",;#:8 -(+.".# #, -:4!'7( 9! 1 /+# )#,"(-

#.; 7,A2!1! 1(#(',%!',. <4',4!%7, 9!+*"(##:8 '()*+&%,%!- 9!7,),+,, "%! 7!D@@.0.-

(#%: 7!''(+30.; 9'!4+(/#:8 $!"(%,#.; 1(#(',%!'!- $+*",;#:8 -(+.".# - 5–10 ',) 

9'(-:=,5% )#,"(#.3 7!D@@.0.(#%!- 7!''(+30.. #(9'!4+(/#:8 $!"(%,#.;, 9'."(/ 

!#. 9'.#./,5% 9!+!A.%(+&#:( )#,"(#.3, %.(. 4!+&=(/* (/(#&=(/*) )#,"(#.5 9('-!1! 

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

",(%, "%! $ 4!+&=!; -('!3%#!$%&5 ),3-7(, 9!$%*9.-=(; - $.$%(/* $ 4!+&=./ .#%('-,-

+!/ ($@!'/.'!-,##:/ 9('-:/ 1(#(',%!'!/) !% /!/(#%, 9!$%*9+(#.3 9'(2:2*6(; ),-

3-7., 4*2(% $!!%-(%$%-!-,%& ($@!'/.'!-,#! -%!':/ 1(#(',%!'!/) 4!+&=(( -'(/3 !4-

$+*A.-,#.3, ., #,!4!'!%, ),3-7(, 9!$%*9.-=(; - $.$%(/* $ #(4!+&=./ .#%('-,+!/ !% 

/!/(#%, 9!$%*9+(#.3 9'(2:2*6(; ),3-7., 4*2(% $!!%-(%$%-!-,%& /(#&=(( -'(/3 !4-

$+*A.-,#.3. E('!3%#!$%& A( $.%*,0.., 7!12, ),3-7(, 9!$%*9.-=(; - $.$%(/* $ /,+(#&-

7./ .#%('-,+!/, 4*2(% $!!%-(%$%-!-,%& 4!+&=!( -'(/3 !4$+*A.-,#.3, !7,):-,(%$3 #(-

)#,".%(+&#!;. E$> D%! 9'.-!2.% 7 %!/*, "%! '()*+&%,%: ./.%,0.!##!1! /!2(+.'!-,#.3, 

- ",$%#!$%. $'(2#(( -'(/3 !A.2,#.3,  !7,):-,5%$3 $*6($%-(##! ),#.A(##:/. 2,A( 

9'. 2!$%,%!"#! 2+.%(+&#!/ /!2(+.'!-,#... 
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<,31$P 4!(!Q'0,.Q 4('#!++'- - /'0!1$ 

C+3 9'!4+(/#:8 $!"(%,#.; 1(#(',%!'!- $ 0(+&5 -:3$#(#.3 8,',7%(', .)/(#(-

#.3 $'(2#(1! -'(/(#. !A.2,#.3 !% 2+.%(+&#!$%. ./.%,0.!##!1! /!2(+.'!-,#.3, ),2,-

-,(/!1! ".$+!/ ),3-!7, 9'!8!236.8 "('() /!2(+.'*(/*5 $.$%(/*, 4:+. -:9!+#(#: 

D7$9('./(#%:, 9'. 7!%!':8 "('() $.$%(/* 9'!9*$7,+!$& 2! 100 /+#. ),3-!7, , - #(7!-

%!':8 /!2(+38 2! 200 /+# ),3-!7. F)*"(#.( 9('(8!2#!1! 9'!0($$, - IJ< 9!)-!+.+! 

*$%,#!-.%&, "%! 2,A( 9'. %,7!/ 4!+&=!/ 7!+."($%-( ),3-!7, 9'!9*6(##:8 "('() $.$-

%(/*, $'(2#(( -'(/3 !A.2,#.3 #( 2!$%.1,+! ',$"(%#!1! )#,"(#.3, , 9!1'(=#!$%& /!1+, 

$!$%,-+3%& 2! 10%. G, '.$. 1 9'(2$%,-+(#: '()*+&%,%: ./.%,0.!##!1! /!2(+.'!-,#.3 

IJ< M/M/1 $ 7!D@@.0.(#%!/ ),1'*)7. 0,95 9'. .$9!+&)!-,#.. 1(#(',%!'!- $ #!/(',-

/. 20 . 10 (20;10) 2+3 @!'/.'!-,#.3 .#%('-,+!- /(A2* 9!$%*9,56./. ),3-7,/. . 

2+.%(+&#!$%(; .8 !4$+*A.-,#.3 $!!%-(%$%-(##!. <%/(%./, "%! 7!D@@.0.(#% 7!''(+3-

0.. 1(#(',%!'!- 20 . 10 – 9!+!A.%(+&#:; . ',-(# 0,00247. ?'(2$%,-+(##:( 1',@.7. 

9!7,):-,5% ),-.$./!$%. -'(/(#. !A.2,#.3 ),3-!7 . !%#!$.%(+&#!; 9!1'(=#!$%. '(-

)*+&%,%!- ./.%,0.!##!1! /!2(+.'!-,#.3 !% ".$+, ),3-!7, 9'!=(2=.8 "('() ./.%,0.-

!##*5 /!2(+&.    

 

 

6$+. 1.  '*!)3,$! 2!,!(3)'('- (20; 10) 

F) 1',@.7, -.2#!, "%! 2,A( 9!$+( 9'!8!A2(#.3 "('() /!2(+& 100 /+#. ),3-!7 

("%! 2+3 %,7!; 9'!$%!; /!2(+. #(9!)-!+.%(+&#,3 '!$7!=&) !%#!$.%(+&#,3 9!1'(=#!$%& 

$!$%,-+3(% !7!+! 10%. 

O,/(%./ %,7A(, "%! .$9!+&)!-,#.( =.'!7! 9'./(#3(/!1! #, 9',7%.7( /(%!2, 

«$'()!-» 2+3 !9'(2(+(#.3 -8!A2(#.3 $.$%(/: - $%,0.!#,'#:; '(A./ /!A(% 9'.-($%. 

7 !=.4!"#:/ '()*+&%,%,/. G,9'./(', 7,7 -.2#! .) 1',@.7,, $'(2#(( -'(/3 !A.2,#.3 

9'. 9'!9*$7,#.. 100 %:$., 250 %:$. . 500 %:$. ),3-!7 !$%,(%$3 9',7%."($7. #(.)/(#-

#:/ (!%+.".( /(#((, "(/ #, 1%), !%7*2, /!A#! $2(+,%& -:-!2, "%! $.$%(/, -!=+, - 

$%,0.!#,'#:; (*$%,#!-.-=.;$3) '(A./ ., $+(2!-,%(+&#!, 9'!0($$ /!2(+.'!-,#.3 /!-

A(% 4:%& ),-('=(#. ?'. D%!/ 9!1'(=#!$%& '()*+&%,%, /!2(+.'!-,#.3 !7,):-,(%$3 4!-

+(( 40%. 

C+3 $',-#(#.3 #, '.$. 2. 9!7,),#, ,#,+!1."#,3 ),-.$./!$%& 2+3 %!; A( /!2(+. 

9'. .$9!+&)!-,#.. #(9'!4+(/#!1! $!"(%,#.3 1(#(',%!'!- (110; 40), !%7*2, -.2#!, "%! 

*$%,#!-.-=.;$3 '(A./ - $.$%(/( $*6($%-*(% *A( 9!$+( 9'!9*$7,#.3 500 %:$. ),3-!7, . 

9!1'(=#!$%& '()*+&%,%!- /!2(+.'!-,#.3 - 2,+&#(;=(/ #( 9'(-:=,(% 4%. I+(2*(% !4-

',%.%& -#./,#.( #, %!, "%! %,7!; 8,',7%(' ),-.$./!$%. /!2(+&#!1! -'(/(#. !A.2,#.3 

9! !%#!=(#.5 7 ',$"(%#!/* /!A(% 4:%& !4H3$#># %(/, "%! 7!D@@.0.(#% 7!''(+30.. 

1(#(',%!'!- 110 . 40 – !%'.0,%(+&#:; . ',-(# -0,00176. 
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5$+. 2.  '*!)3,$! 2!,!(3)'('- (110;40) 

6.-'0. 

1.  !"#$%&!'() #$*+,)(-(!. /!0$,1#!.-&12 345 ' .6'!7!8 *-"#+*7!8 (0,8 1 

.6%$) . '#$0$ GPSS World 9#1 1'9!,)*!.-&11 !9#$0$,:&&6; '!<$(-&18 "$&$#-(!#!. 

',+<-8&6; .$,1<1&, 1'9!,)*+$/6; 0,2 =!#/1#!.-&12 *&-<$&18 1&($#.-,!. /$>0+ 9!-

'(+9-?@1/1 . '1'($/+ *-2.7-/1 1 0,1($,)&!'($8 !A',+>1.-&12 *-2.!7, /!>$( !7--

*-()'2 .6'!7!8 1 0!'(1"-() 0$'2(7!. 9#!B$&(!.. C$*+,)(-(6 /&!"!<1',$&&6; (A!,$$ 10 

(6'2<) D7'9$#1/$&(!., .69!,&$&&6; 0,2 #-*,1<&6; '!<$(-&18 "$&$#-(!#!. ' &!/$#-/1 

!( 1 0! 100, 9!*.!,1,1 !9#$0$,1(), <(! &-1A!,)%-2 9!"#$%&!'() 0!'(1"-$('2 0,2 '!<$-

(-&18 "$&$#-(!#!., &!/$#- 7!(!#6; '!!(&!'2('2 7-7 1:2, 1:3, 2:1 1 3:1. 

2. E!##$,2B1!&&68 -&-,1* 9!7-*-,, <(! 7!D==1B1$&(6 7!##$,2B18 9#!A,$/&6; 

'!<$(-&18 "$&$#-(!#!. ',+<-8&6; .$,1<1& 9#1&1/-?( 9!,!>1($,)&6$ *&-<$&12 1 9! 

-A'!,?(&!8 .$,1<1&$ . 5–10 #-* 9#$.6%-?( *&-<$&12 7!D==1B1$&(!. 7!##$,2B11 &$-

9#!A,$/&6; '!<$(-&18, <(! . !A,-'(1 A!,)%1; *-"#+*!7 1'',$0+$/!8 '1'($/6 !7-*6-

.-$( '+@$'(.$&&!$ .,12&1$ &- #$*+,)(-(6 /!0$,1#!.-&12. 

3. F&-,1* 9$#$;!0&!"! #$>1/- =+&7B1!&1#!.-&12 '1'($/6 9#1 1'9!,)*!.-&11 

9#!A,$/&6; '!<$(-&18 "$&$#-(!#!. ',+<-8&6; .$,1<1& 9!7-*6.-$(, <(! '#$0&$$ .#$/2 

!>10-&12 *-2.!7 /$0,$&&! +.$,1<1.-$('2 ' +.$,1<$&1$/ 0,1($,)&!'(1 /!0$,1#!.-&12 

(<1',- *-2.!7, 9#!9+'7-$/6; <$#$* '1'($/+), &! (-7 1 &$ 0!'(1"-$( (!<&!"! *&-<$&12, 

9!,+<$&&!"! . 9#!B$''$ -&-,1(1<$'7!"! #-'<$(-, . &$7!(!#6; ',+<-2; 0->$ 9!',$ 9#!-

;!>0$&12 100 /,&. *-2.!7 <$#$* /!0$,1#+$/+? '1'($/+.  

7$)!(3)8(3 

1. 9(3:,$" ;. <. G/1(-B1!&&!$ /!0$,1#!.-&1$:.!*/!>&!'(1 GPSS World. 3 A.: C$-

&!/$, 2006. 439 '. 

2. ;1$!- &. =. 5'&!.6 /!0$,1#!.-&12 01'7#$(&6; '1'($/. 3 A.: 3 AHIGJ45, 2009. 

363 '. 

 


