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&567898968 676:;<6=99=>= 7=?8@65=A;96B A 

;A:=7;:6C65=A;99=D  6 :878 =<89E6 &5=&F E9=D 

 &= =G9= :6 H8@8C9IJ ?=5=>* 

A. @. &(31,3 (7,+"3() 

 !"#$% &'(&)"*+(, "&("(-+("%. )#!"%*(/ 0$1$2+34 5('(6 – "1(0+!7 %$4+(1(6.-

#$"*!7 2!5!#!, / &'(8$""$ '$9$+.7 *(%('(, +$(-4(5.:( )#.%3/!%; :+(0$"%/( <!*%(-

'(/. =+!1.%.#$"*.$ :$%(53 '$9$+.7 %!*.4 2!5!# (*!23/!>%"7 +$ ?<<$*%./+3:. .1. 

:(6)% -3%; /((-@$ +$&'.:$+.:3. A"&(1;2(/!+.$ .:.%!8.(++(6( :(5$1.'(/!+.7 

(-$"&$#./!$% &(1)#$+.$ -(1$$ %(#+34 . (-B$*%./+34 (8$+(* &'(&)"*+(, "&("(-+("%.. 

C +!"%(7@$$ /'$:7 &( 2!*!2) D$&!'%!:$+%! .+<(':!%.2!8.. . *('&('!%./+34 &'(8$"-

"(/ )&'!/1$+.7 E=E « FD» (")@$"%/17$%"7 '!2'!-(%*! !/%(:!%.2.'(/!++(, "."%$:3 

(=G) (8$+*. &'(&)"*+(, "&("(-+("%. 0$1$2+34 5('(6, / "("%!/$ *(%('(, &'$5)":!%'.-

/!$%"7 ."&(1;2(/!+.$ .:.%!8.(++34 :(5$1$, 5/.0$+.7 &($25(/.  !2'!-(%#.*(: "."-

%$:3 (&'$5$1$+ «H!)#+(-.""1$5(/!%$1;"*., . &'($*%+( – *(+"%')*%('"*., .+"%.%)% 

.+<(':!%.2!8.., !/%(:!%.2!8.. . "/72. +! 0$1$2+(5('(0+(: %'!+"&('%$» (E=E 

«HAA=G»), "(."&(1+.%$1. – I=E «A+%$4J$(K'!+"» . EEE «L1.+!-M(:&;>%$'». 

N)+*8.(+!1;+!7 "%')*%)'! =G [1] /*1>#!$% &(5"."%$:3 <(':.'(/!+.7 ."4(5-

+34 5!++34; .:.%!8.(++(6( :(5$1.'(/!+.7 5/.0$+.7 &($25(/ +! )#!"%*$ . (-'!-(%*. 

'$2)1;%!%(/ ?*"&$'.:$+%(/ ('.". 1). O*!2!++3$ &(5"."%$:3 '$!1.2(/!+3 &'(6'!::+( 

[2, 3, 4]. P(5$1. 5/.0$+.7 &($25(/ . ("+(/!++!7 +! +.4 "."%$:! (-'!-(%*. .+<(':!-

8.. /"%'!./!>%"7 / (-@)> !'4.%$*%)') .+<(':!8.(++(, "."%$:3 )&'!/1$+.7 &$'$/(-

2(#+3: &'(8$""(: / #!"%. &'(8$5)' !+!1.2!, &'(6+(2! . &(55$'0*. &'.+7%.7 '$9$+.,. 

 

 

5$+. 1. KL/"#$,/(1M/(% +)'L")L'( (3),.()$4$',3(//,N +$+)!.O 

                                                 
*  !-(%! /3&(1+$+! &'. <.+!+"(/(, &(55$'0*$ 6'!+%!  NNA, &'($*% Q11-07-13113-(<.: 2011- FD. 
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D17 &'(6'!::+(, '$!1.2!8.. .:.%!8.(++(, :(5$1. ."&(1;2(/!1!"; "(/'$:$+-

+!7 /$'".7 723*! GPSS – GPSS World [5]. C :(5$1. 5/.0$+.7 &($25(/ 5/)4&)%+3, )#!-

"%(*, ("+!@$++3, %'$42+!#+(, !/%(-1(*.'(/*(,, &'$5"%!/17$%"7 :+(6(<!2+(, "."%$-

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

+!1;+3$ )"%'(,"%/! ("%!+8..), $:*("%; *(%('34 "((%/$%"%/)$% #."1) &'.$:(-

(%&'!/(#+34 &)%$, [4]. C '$!1;+(, "."%$:$ *!05(:) %'!+2!*%) "((%/$%"%/)$% &($25, ! 

&(5 -1(*-)#!"%*(: &(+.:!$%"7 #!"%; :$0"%!+8.(++(6( &$'$6(+! :$05) ":$0+3:. 

&'(4(5+3:. "/$%(<('!:. (1–2, 6 *:). N)+*8.(+.'(/!+.$ :(5$1. 5/.0$+.7 &($25(/ +! 

)#!"%*$ (")@$"%/17$%"7 &)%$: &'(5/.0$+.7 5.+!:.#$"*.4 ?1$:$+%(/ (%'!+2!*%(/) (% 

(5+.4 -1(*(/ GPSS * 5')6.:. R'(&)"*+!7 "&("(-+("%; )#!"%*! '!""#.%3/!$%"7 &( '!2-

'!-(%!++(, :$%(5.*$ ('.". 2). M'(:$ %(6(, &( '$2)1;%!%!: :(5$1.'(/!+.7 (&'$5$17>%-

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

&'() *+,-.* $ /0! -.1+2( !3 ((%+(9$+.$ /'$:$+., / %$#$+.$ *(%('(6( -1(*-)#!"%(* 

2!+7% &($25!:., * (-@$:) /'$:$+. :(5$1.'(/!+.7) .  !0$1&2(3! 4!&*5!3, 4-!6&56$7 

'+ -+*0$1')& 2$,'+0) 23&(!#!-+. S$1; .:.%!8.(++34 .""1$5(/!+., – *(:&1$*"+!7 

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

 

5$+. 2. 7!),2$"( ,#!/"$ -',-L+"/,N +-,+,P/,+)$ L*(+)",3 Q!1!4/OR 2,',0 

C <(':!1.2(/!++(: /.5$ 4!2(+'!3 + *+5+1$ $220&5!3+'$8 &'(8$""! 5/.0$+.7 

&($25(/ +! )#!"%*$ .:$$% /.5: S=<A, ,9 1 , !" max: ,K, P, R >. 

T31. 2!5!+3 &!'!:$%'3 )#!"%*! . 4!'!*%$'."%.*. 5/.0$+.7 &($25(/:  

A – :+(0$"%/( -1(*-)#!"%*(/, (-'!2)>@.4 )#!"%(* / 8$1(:, ; = }{
i

<
n

i 1# , 65$ n – 

*(1.#$"%/( -1(*-)#!"%*(/; 

T – /'$:7 &(54(5! &($25(/ * )#!"%*), ttT $%# , 65$ t  – "'$5+., .+%$'/!1 

/'$:$+. :$05) &("%)&1$+.$: +! )#!"%(* 5/)4, .5)@.4 (5.+ 2! 5')6.: &($25(/ 

(%'!+2!*%(/); t$  – (%*1(+$+.$ /'$:$+. &'.4(5! &($25(/ (% "'$5+$6(; 
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19  – /'$:7 4(5! &($25(/ &( -1(*-)#!"%*!:, 19  = & '
i

T1

n

i 1# , T1i – /'$:7 4(5! &($25! 

&( i-:) -1(*-)#!"%*), n – *(1.#$"%/( -1(*-)#!"%*(/ (/3#."17$%"7 %!*0$, *!* /'$:7 

&(54(5! &( "'$5+$:) /'$:$+. . (%*1(+$+.>); ! - :(5$1.')$:3, &$'.(5 /'$:$+.; 

K'$-)$%"7 (&'$5$1.%;: 

max:  – &'(&)"*+)> "&("(-+("%; )#!"%*!; 

K= {
i
( }

n

i 1#  – *(?<<.8.$+%3 2!6')2*. -1(*-)#!"%*(/; 

P  – &(*!2!%$1;, 4!'!*%$'.2)>@., (#$'$5. &($25(/ &$'$5 -1(*-)#!"%*!:.: 

& '
cur

PPPP ,, minmax# , 65$ Pmax, Pmin, Pcur – :!*".:!1;+($, "'$5+$$ . %$*)@$$ #."1( 

&($25(/ / *!05(, (#$'$5.;  

R = (R1, R2, R3) – *(1.#$"%/( &($25(/, &'(9$59.4 +! '!21.#+3$ ".6+!13 "/$%(-

<('!. U5.+.8! .2:$'$+.7 :(5$1;+(6( /'$:$+. – 1". 

D17 '$!1.2!8.. 8$1$, .""1$5(/!+.7 '!2'!-(%!+! :$%(5.*! (8$+*. &'(&)"*+(, 

"&("(-+("%. )#!"%*(/ (":. '.". 2). G)%; :$%(5.*. [4] "("%(.% / &("1$5(/!%$1;+(: 

):$+;9$+.. :$0&($25+(6( .+%$'/!1! I 5( "("%(7+.7 +!"3@$+.7 )#!"%*! (N/34 < N/4). C 

:(5$1. %!*!7 ".%)!8.7 <.*".')$%"7 &)%$: "'!/+$+.7 *(1.#$"%/! %'!+2!*%(/, &("%)-

&./9.4 +! /4(5 &$'/(6( -1(*-)#!"%*!, " #."1(: %'!+2!*%(/ +! /34(5$ :(5$1.. M(65! 

*(1.#$"%/( %'!+2!*%(/ +! /34(5$ :(5$1. "%!+(/.%"7 :$+;9$, #$: +! /4(5$, / &'(6'!:-

:$ <.*".')$%"7 &'$59$"%/)>@$$ 2+!#$+.$ :!*".:!1;+(, &'(&)"*+(, "&("(-+("%. – 

maxN . 

H! &'!*%.*$ '!2'!-(%!++!7 "."%$:! &'.:$+71!"; &'. '$*(+"%')*8.. )#!"%*! 

«C!'$+.*(/"*!7–V'(/"*.,». C #!"%+("%., '!""#.%3/!1"7 )#!"%(*, "("%(7@., .2 

16 -1(*-)#!"%*(/ (n = 16). I+!#$+.7 /'$:$.+ 4(5! 19  &( -1(*-)#!"%*!: &'./$5$+3 / 

%!-1. 1, :(5$1.')$:3, &$'.(5 /'$:$+. "("%!/17$% (5+. ")%*.( !  = 1440 "). 

:(P1$#( 1   

A'!.% R,2( -,!42,3 -, P1,"-L*(+)"(. 

 !"#-$%&'("# 19 ,'   !"#-$%&'("# 19 ,' 

1 95  9 181 

2 141  10 95 

3 158  11 76 

4 147  12 76 

5 147  13 70 

6 152  14 70 

7 147  15 82 

8 135  16 82 

 

 $2)1;%!%3 .:.%!8.(++(6( :(5$1.'(/!+.7 5/.0$+.7 &($25(/ +! )#!"%*$ &'$5-

"%!/1$+3 +! '.". 3–5. I!/.".:("%; .+%$+"./+("%$, /4(57@$6( . /34(57@$6( &(%(*! 

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

/!+ 1.+$,+(, <)+*8.$, . "((%/$%"%/)$% &(1(0.%$1;+(, '$!*8.. )#!"%*! +! /(2'!"%!-

+.$ .+%$+"./+("%. /4(57@$6( &(%(*! &($25(/, %.$. 1>-($ )/$1.#$+.$ /4(57@$6( &(%(*! 

&'./(5.% * /(2'!"%!+.> /34(57@$6( &(%(*!. O#!"%(* "(4'!+7$% &(1(0.%$1;+)> '$!*-

8.> 5( %$4 &(', &(*! +$ -)5$% 5("%.6+)%( "("%(7+.$ +!"3@$+.7 &($25!:.. R("1$ ?%(6( 

5!1;+$,9$$ )/$1.#$+.$ .+%$+"./+("%. /4(57@$6( &(%(*! &($25(/ &'!*%.#$"*. +$ &'.-

/(5.% * /(2'!"%!+.> /34(57@$6( &(%(*!. R'. 5("%.0$+.. "("%(7+.7 &$'$+!"3@$+.7 

1>-($ )/$1.#$+.$ .+%$+"./+("%. /4(57@$6( &(%(*! &($25(/ "(*'!@!$% '!2:$' /34(-



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

.,2!1$',3(/$% $ +'!2+)3 (3),.()$4(#$$ .,2!1$',3(/$% 
 

 

 !!"#-2011 208 

57@$6( &(%(*!. K!*.: (-'!2(:, &'(&)"*+!7 "&("(-+("%; )#!"%*! "("%!/17$% / "'$5+$: 

128 &($25(/ / ")%*. (/ )"1(/+34 $5.+.8!4). 

 !"#$%& '(")*#" +" %,-!+!+%!

 %+*!+)%.+/)*% 0/*/#" 0/!,1/.
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5$+. 3. 5!4L1M)()O .,2!1$',3(/$%, ,)'(Q(ST$! L',3!/M /(+OT!/$% L*(+)"( 
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5$+. 4. 5!4L1M)()O .,2!1$',3(/$%, ,)'(Q(ST$! 4(0'L4"L P1,"-L*(+)",3 

 

R'. I = 7 :.+ *(?<<.8.$+%3 2!6')2*. 1.:.%.')>@.4 -1(* )#!"%*(/ (%'!0!>% 

:!*".:!1;+($ +!"3@$+.$ )#!"%*! ('.". 4). R'. ):$+;9$+.. :$0&($25+(6( .+%$'/!1! 

/(2'!"%!$% )'(/$+; 2!&(1+$+.7 )#!"%*! . )/$1.#./!$%"7 *(1.#$"%/( &($25(/, "1$5)>-

@.4 +! *'!"+3, ".6+!1 "/$%(<('! ('.". 5). 

AO3,2O 

1. R(/39$+.$ &'(&)"*+(, "&("(-+("%. )#!"%*! 5("%.6!$%"7 "(*'!@$+.$: 51.-

+3 -1(* )#!"%*(/ . &$'$4(5(: * .+%$'/!1;+(:) '$6)1.'(/!+.> 5/.0$+.$: &($25(/. 

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

%.6+)%( 2! "#$% &(/39$+.7 )#!"%*(/(, "*('("%. 5/.0$+.7 &($25(/. 
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?".%)%-/)*@ 1/:% 0/!,1/., 

08/A!1A%3 +" 8",+6! )%>+":6 

).!*/=/8/. 
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5$+. 5. 6++1!2,3(/$! 23$Q!/$% -,!42,3 /( '(41$*/O! +$0/(1O +3!),U,',3 

@$)!'()L'( 

1. &(31,3 A. @.  !2'!-(%*! !/%(:!%.2.'(/!++(, "."%$:3 (8$+*. &'(&)"*+(, "&("(--

+("%. )#!"%*(/ 0$1$2+34 5('(6 " &'.:$+$+.$: :(5$1.'(/!+.7 // K$4+.*! . %$4+(1(-

6.7. 2010/ Q 3. 

2. &(31,3 A. @. R'(6'!::+3, *(:&1$*" .:.%!8.(++(6( :(5$1.'(/!+.7 5/.0$+.7 &(-

$25(/ +! )#!"%*$ 0$1$2+(, 5('(6. G32'!+;–G$++!7 // K$4+.*! . %$4+(1(6.7. 2008. 

Q 6. 

3. &(31,3 A. @., K!2,),3 7. A. R'.:$+$+.$ :$%(5(/ '!"&'$5$1$++(, (-'!-(%*. 5!+-

+34 .:.%!8.(++(6( :(5$1.'(/!+.7 / "."%$:!4 *('&('!%./+(6( )&'!/1$+.7. 

//W$%/$'%!7 /"$'("".,"*!7 +!)#+(-&'!*%.#$"*!7 *(+<$'$+8.7 &( .:.%!8.(++(:) 

:(5$1.'(/!+.> . $6( &'.:$+$+.> / +!)*$ . &'(:391$++("%. <<A:.%!8.(++($ :(-

5$1.'(/!+.$, %$('.7 . &'!*%.*!>>:. G-. 5(*1!5(/. K. 1. G. 302–305. 

4. @!3$/ ?. V., &(31,3 A. @.  !"#$% . ."&(1;2(/!+.$ &'(&)"*+(, "&("(-+("%. 0$1$2-

+34 5('(6: P(+(6'!<.7. P.: NJEO «O#$-+(-:$%(5.#$"*., 8$+%' &( (-'!2(/!+.> 

+! 0$1$2+(5('(0+(: %'!+"&('%$», 2011. 364 ". 

5.  )*(/(5"%/( &(1;2(/!%$17 &( GPSS World. R$'. " !+61.,"*(6(, M!2!+;: P!"%$'-X!,+, 

2002. 


