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5657895:;;8< 6:=>?@ :9>;A5 &B:5CD:= 7D>;;EF 

6:G;: 7>H 8A I A:J: C8D:=8 K>BB: &?8D:D  

=. 5. I+(/,3 (A(4(/L) 

 !"#$%&"'"() !#%$*(+,() -%&.( /(-'(01)&' 2%!3/0!.-'0&""4& 2%&.2%3)'3) (#-

'30"! 2%35&")'6 3"7!%5(83!""4& '&9"!1!:33 .1) (0'!5('3/(833 2%!3/0!.-'0(, ;'! 

2!/0!1)&' #!"'%!13%!0('6 2%!3/0!.-'0&""4& 2%!8&--4 3 2!04<('6 2%3=416 2%&.2%3-

)'3).  

>-2!16/$&54& "( 2%&.2%3)'3)9 MES -3-'&54 2!/0!1)+' !-$,&-'01)'6 #!"-

'%!16 -!-'!)"3) 3 %(-2%&.&1&"3) %&-$%-!0, .3-2&';&%3/(83+ 2%!3/0!.-'0(, $2%(01&"3& 

.!#$5&"'(53, -=!% 3 9%("&"3& .(""49 ! '&9"!1!:3;&-#39 2%!8&--(9. ?."(#! .(""49 

0!/5!*"!-'&@ ;(-'! =40(&' "&.!-'('!;"! .1) 2%3")'3) A77&#'30"49 $2%(01&";&-#39 

%&<&"3@. B'3 5!.&13 "& -2!-!="4 $;&-'6 0-& 0!/5!*"4& $2%(01)+,3& 3 0!/5$,(+-

,3& 0!/.&@-'03) 3 -5!.&13%!0('6 39 2!-1&.-'03).  

?."35 3/ 0!/5!*"49 -2!-!=!0 %&<&"3) A'39 2%!=1&5 )01)&'-) 2%35&"&"3& 5&-

'!.!0 353'(83!""!:! 5!.&13%!0("3) (>C). >-2!16/!0("3& >C 2!/0!13' -!/.('6 -3--

'&5$, -2!-!="$+ !8&"3'6 013)"3& $2%(01)+,39 3 0!/5$,(+,39 0!/.&@-'03@ "( !'-

.&16"4& '&9"!1!:3;&-#3& !2&%(833 3 0&-6 2%!3/0!.-'0&""4@ 2%!8&-- 0 8&1!5. >53'(-

83!""() 5!.&16 !8&"#3 2%!3/0!.-'0&""49 5!,"!-'&@ D#-$-#!:! /(0!.( 7&%%!-21(0!0 

2!/0!1)&' !2%&.&13'6 !2'35(16"4& 2(%(5&'%4 '&9"!1!:3;&-#39 -9&5, 04)03'6 3 $-'-

%("3'6 $/#3& 5&-'( 0 !%:("3/(833 '&9"!1!:3;&-#39 3 2%!3/0!.-'0&""49 2%!8&--!0, 

2%!:"!/3%!0('6 (0(%3@"4& -3'$(833, !8&"3'6 013)"3) %3'53;"!-'3 3 !=E&5!0 2!-'(-

0!# "( 21("!04& 2%!3/0!.-'0&""4& 2!#(/('&13, 2%!0&-'3 ("(13/ /(:%$/#3 2%!3/0!.-'-

0&""49 5!,"!-'&@ 3 !8&"3'6 013)"3& %&5!"'"!-0!--'("!03'&16"49 %(=!'.  

F(/%(=!'#( 353'(83!""!@ 5!.&13 !-$,&-'01)&'-) "( !-"!0& %(/%(=!'(""49 [1–

4] 2!.9!.!0 # %(/%(=!'#& 353'(83!""49 2%31!*&"3@. G -!!'0&'-'033 - .(""453 2!.-

9!.(53 5!.&16 7!%53%$&'-) 3/ <(=1!"!0, 2%&.-'(01)+,39 -!=!@ -&:5&"'4 5!.&13, 

%&(13/$+,3& !'.&16"4& '&9"!1!:3;&-#3& !2&%(833 313 7$"#83!"3%!0("3& !'.&16"49 

2%!3/0!.-'0&""49 !=E&#'!0 (#!"0&@&%, =$"#&%, :%!9!' 3 2%.). G-& <(=1!"4 23<$'-) "( 

)/4#& GPSS, 0 #(;&-'0& 5!.&13%$+,&:! !=E&#'( 3-2!16/$&'-) 2(#&' GPSS World. G-&:! 

0 5!.&13 3-2!16/$&'-) =!1&& 25 %(/13;"49 03.!0 2%!3/0!.-'0&""49 !=E&#'!0 3 =!1&& 

10 <(=1!"!0, %&(13/$+,39 -2&83(16"4& '&9"!1!:3;&-#3& !2&%(833. H1) #(*.!:! 2%!-

3/0!.-'0&""!:! !=E&#'( /(.(&'-) 5"!*&-'0! 2(%(5&'%!0 (2%!3/0!.3'&16"!-'6, 2!'%&=-

1&"3& A1&#'%!A"&%:33, "(0&-#3 3 '...). 

G 2%!8&--& 2%!3/0!.-'0( /(.&@-'0!0("! =!1&& 680 !=E&#'!0, 3 .1) $2%!,&"3) 

2%!8&.$%4 /(.("3) 3-9!."49 .(""49 =41 %(/%(=!'(" =!:('4@ 2!16/!0('&16-#3@ 3"-

'&%7&@-, #!'!%4@ 2!/0!1)&' /(.(0('6 -'%$#'$%$ 8&9!0, %(-2!1!*&"3& 3 -0)/3 5&*.$ 

!=E&#'(53, 5('&%3(16"4& 2!'!#3 3 9(%(#'&%3-'3#3 !=E&#'!0 2%!3/0!.-'0(. I(.("3& 

3-9!."49 .(""49 !-$,&-'01)&'-) - 2!5!,6+ :%(73;&-#!:! %&.(#'!%( (%3-. 1). H1) /(-

.("3) 9(%(#'&%3-'3# #!"#%&'"!:! !=E&#'( .!-'('!;"! 042!1"3'6 .0!@"!@ ,&1;!# 1&-

0!@ #"!2#3 54<3 2! -!!'0&'-'0$+,&5$ !=E&#'$ 0 :%(73;&-#!5 %&.(#'!%& 3 /(.('6 &:! 

9(%(#'&%3-'3#3. J%(73;&-#3@ %&.(#'!% 1&:#! %(-<3%)&'-), 3 2&%&;&"6 !=E&#'!0 5!.&-

13 5!*&' .!2!1")'6-). K1("4 2%!3/0!.-'0(, 21("4 2!-'(0!# -4%6) 3 2!'%&="!-'3 0 

-4%6& 3 2%!;3& 3-9!."4& .(""4& /(.(+'-) -%&.-'0(53 $.!="!:! 2!16/!0('&16-#!:! 3"-

'&%7&@-(. L(#, .1) /(.("3) /(#!"!0 %(-2%&.&1&"3) -$,&-'0$&' -2&83(16"() #!52!"&"-

'(, #!'!%() 2!/0!1)&' 04=3%('6 !.3" 3/ -$,&-'0$+,39 0 GPSS /(#!"!0 %(-2%&.&1&"3) 

-1$;(@"49 0&13;3" 3 /(.('6 -!=-'0&""$+ 2!16/!0('&16-#$+ 7$"#83+, 2!-'%!&""$+ "( 

!-"!0& -'('3-'3#3 313 /(.(""!@ 2!16/!0('&1&5 :3-'!:%(554 (%3-. 2). 
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B$+. 1. J'(M$*!+"$N '!2("),' -',$43,2+)3!//OP +P!. 

 

B$+. 2. &,2+$+)!.( M,'.$',3(/$% 4(",/,3 '(+-'!2!1!/$% 

 %!5& '!:!, 5!.&16 -!.&%*3' 2!.-3-'&5$ 352!%'(, #!'!%() 2!/0!1)&' 04:%$-

*('6 ;(-'6 3-9!."49 .(""49 3/ =(/ .(""49 2%&.2%3)'3). K!.-3-'&5( 352!%'( 2!/0!-

1)&' 04:%$*('6 21("4 2%!3/0!.-'0(, 21("!0!-2%&.$2%&.3'&16"49 %(=!', %(-9!.( A1&#-

'%!A"&%:33 3 %(-9!.( <39'!049 5('&%3(1!0, ( '(#*& -'('3-'3#$ .1) 2!-'%!&"3) /(#!-

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

.!0("3) 3 2%. G!/5!*"!-'6 352!%'( 3-9!."49 .(""49 3/ =(/4 .(""49 (0'!5('3/3%!-

0(""!@ -3-'&54, 7$"#83!"3%$+,&@ "( 2%&.2%3)'33, 2!/0!1)&' -$,&-'0&""! 2!04-3'6 

(.&#0('"!-'6 5!.&13. 

F(/%(=!'(""!& 353'(83!""!& 2%31!*&"3) -!-'!3' 3/ 5"!*&-'0( 0/(35!-0)/("-

"49 2%!:%(55"49 #!52!"&"', 2!/0!1)+,39 5(#-35(16"! (0'!5('3/3%!0('6 3 $2%!-

-'3'6 2%!0&.&"3& 3--1&.!0("3@. M'%$#'$%( 2%31!*&"3) 2%&.-'(01&"( "( %3-. 3 3 2!.-

%!="! %(--5!'%&"( 0 %(=!'&[5]. 

N(3=!16<3@ 3"'&%&- .1) 3--1&.!0('&1) 2%&.-'(01)&' 2!.-3-'&5( ("(13/( %&-

/$16'('!0 5!.&13%!0("3). >5&""! A77&#'30"4& -%&.-'0( ("(13/( %&/$16'('!0 2!/0!1)' 

-$,&-'0&""! 2!04-3'6 2!1&/"!-'6 353'(83!""!@ 5!.&13 .1) 2%3")'3) $2%(01&";&-#39 

%&<&"3@.  

I( "(#!21&"3& 3 !'!=%(*&"3& %&/$16'('!0 !'.&16"!:! A#-2&%35&"'( !'0&;(&' 

2!.-3-'&5( 5!"3'!%3":( 353'(83!""49 5!.&1&@ [6]. >--1&.$) .3"(53#$ 3/5&"&"3) 

2!#(/('&1&@ 7$"#83!"3%!0("3) !'.&16"49 !=E&#'!0 5!.&13, 0 2%!8&--& 5!.&13%!0(-

"3) 5!*"! 04)01)'6 $/#3& 5&-'(, !8&"30('6 013)"3& %3'53;"!-'3 2!-'(0!# "( 2%!3/-

0!.-'0&""4@ 2%!8&--, !8&"30('6 013)"3& !'#(/!0 !=!%$.!0("3) 3 21("!0! 2%&.$2%&.3-

'&16"49 %(=!' "( 042!1"&"3) 2%!3/0!.-'0&""!@ 2%!:%(554. K!.-3-'&5( ("(13/( 2!-

/0!1)&' !'%(*('6 .3"(53#$ %(/13;"49 2!#(/('&1&@ "( !."!5 :%(73#&, ( '(#*& !'%(*('6 

.!2$-'354& :%("384 39 3/5&"&"3) (%3-. 4). 
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B$+. 3.  )'Q")Q'( $.$)(#$,//,0, -'$1,R!/$% 

 %!5& '!:!, 2! #(*.!5$ !'.&16"!5$ A#-2&%35&"'$ 7!%53%$&'-) =!16<!& #!13-

;&-'0! -2&83(13/3%!0(""49 !';&'!0 (%3-. 5), '(#39 #(# '&9"3;&-#3@ !';&', !';&' ! 04-

2!1"&"33 21("( !':%$/#3 :!'!0!@ 2%!.$#833, !';&' ! 042!1"&"33 2%!3/0!.-'0&""!@ 

2%!:%(554, ! %(-9!.& -4%6&049 5('&%3(1!0 3 2%. O!16<3"-'0! !';&'!0 2%&.-'(01&"4 0 

'!5 03.&, 0 #!'!%!5 !"3 $*& -$,&-'0$+' "( 2%&.2%3)'33, ;'! -$,&-'0&""! $2%!,(&' 

39 0!-2%3)'3&. N( .(""4@ 5!5&"' 0&.&'-) (#'30"() %(/%(=!'#( !';&'!0, !'%(*(+,39 

A#!"!53;&-#$+ A77&#'30"!-'6 2%!3/0!.-'0(.  

K!.-3-'&5( 21("3%!0("3) A#-2&%35&"'( 2!/0!1)&' !-$,&-'01)'6 (0'!5('3/3%!-

0(""!& 042!1"&"3& 5"!*&-'0( "(=1+.&"3@ 3 2!1$;('6 /(03-35!-'3 2!#(/('&1&@ 7$"#-

83!"3%!0("3) !=E&#'!0 !' /(.(""49 7(#'!%!0. G #(;&-'0& 7(#'!%!0 5!:$' =4'6 04=%(-

"4 1+=4& 9(%(#'&%3-'3#3 1+=!:! !=E&#'(. N( !-"!0& 2!1$;&""49 /(03-35!-'&@ 5!*&' 

=4'6 2%!0&.&"( !2'353/(83). K!.-3-'&5( 21("3%!0("3) A#-2&%35&"'( 3 2%!8&.$%( !2-

'353/(833 "( !-"!0& "&@%!""49 -&'&@ 3 :&"&'3;&-#39 (1:!%3'5!0 2!.%!="! %(--5!'-

%&"( 0 -'('6)9 [7, 8]. 

F(/%(=!'(""!& 353'(83!""!& 2%&.1!*&"3& 2%&.!-'(01)&' 2!16/!0('&1+ $.!=-

"4@ 3 "(:1)."4@ 3"'&%7&@- .1) /(.("3) =!16<39 5(--30!0 3-9!."49 .(""49. O!:('4@ 

"(=!% 3"-'%$5&"'!0 .1) ("(13/( %&/$16'('!0 - 0!/5!*"!-'6+ 39 %(-<3%&"3) 2!/0!1)&' 

2%!("(13/3%!0('6 0-&0!/5!*"4& (-2&#'4 2%!3/0!.-'0&""!:! 2%!8&--( 3 2%3"35('6 

.&@-'03'&16"! A77&#'30"4& $2%(01&";&-#3& %&<&"3).  
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B$+.5. &'$.!'O ,)*!),3 ()!P/$*!+"$N ,)*!), ,)*!) ,S ,)0'Q4"! 0,),3,N -',2Q"#$$, ,)*!) 
, 3O-,1/!/$$ -',$43,2+)3!//,0, -1(/(, ,)*!) , '(+P,2! +O'L%) 
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