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56789:;6<=>:8 &=  =?:; @6A6 =<B6CD >6A6 5=;E;DB= < 

ANYLOGIC 

=. <. 9$-!/",3, 6. =. 5(+1,3(, 5. 8. 81$+!!3 (>$F/$G >,30,',2) 

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

3%!,!4*50$%!& $*$+04!&, +(% %(% .%/65(0+ 7!/28!0 5*$/! .9(*4!$.-9(,,:; * .9(*4!-

#0&$+.<6=*; 40)#< $!7!& %!4'!,0,+!.. >/- *$$/0#!.(,*- #(,,!& $*$+04: ,0!7;!#*-

4! *$'!/29!.(+2 40+!#: *4*+(1*!,,!?! 4!#0/*"!.(,*-, 5+! . %!,05,!4 *+!?0 '!9.!-

/*+ '!.:$*+2 !7!$,!.(,,!$+2 '"*,*4(04:; <'"(./0,50$%*; "080,*&, ,0.0",!0 '"*,--

+*0 %!+!":; ./050+ ,0#!.!/2$+.! $! $+!"!,: ,($0/0,*-. 

@ A*),04 A!.?!"!#0 (%+<(/0, .!'"!$ !'+*4*9(1** 4("8"<+,!& $0+* ?!"!#$%!-

?! '($$()*"$%!?! +"(,$'!"+(  . $.-9* $! $%!":4 '<$%!4 ,!.!& $+(,1*& 40+"!, !7B0#*-

,-6=0& .0";,66 * ,*),66 5($+* ?!"!#(. A( +0%<=*& 4!40,+ !?"!4,:& '($$()*"!-

'!+!% 40)#< .0";,0& * ,*),0& 5($+-4* ?!"!#( !7$/<)*.(0+$- (.+!4!7*/2,:4 +"(,$-

'!"+!4. C!!+.0+$+.0,,! 4,!?*0 (.+!7<$,:0 4("8"<+:, *#<=*0 . .0";,66 5($+2 ?!"!-

#(, $ '<$%!4 40+"! $+(,<+ ,0 ,<),:. D!-./-0+$- "-# .!'"!$!.. E(%*0 4("8"<+: 9(-

%":+2? E(%*0 *940,*+2? A<),: /* ,!.:0 (.+!7<$,:0 4("8"<+: $ %!,05,!& !$+(,!.-

%!& .!9/0 ,!.!& $+(,1** 40+"!? E(%(- 5($+2 '($$()*"!. 7<#0+ '!/29!.(+2$- <$/<?(4* 

40+"!, ( %(%(- '"!#!/)*+ '!/29!.(+2$- (.+!7<$,:4* 4("8"<+(4*? F%$'0"*40,+: $ 

"0(/2,:4 !7B0%+!4 ,0.!94!),:. G"(,$'!"+,(- $0+2 A*),0?! A!.?!"!#( ,0 '!#.0"?(-

/($2 ,(<5,!4< *$$/0#!.(,*6 * ,( '0".:& .9?/-# '0"0?"<)0,( %!440"50$%*4* +"(,$-

'!"+,:4* $"0#$+.(4*, ,0 !+,!$-=*4*$- % %/($$< ?!"!#$%*; (.+!7<$!.. H?"!4,:& 

.%/(# . "(9"(7!+%< *940,0,*& $;04: #.*)0,*- +"(,$'!"+( !7=0?! '!/29!.(,*- . $.-9* 

$ ..0#0,*04 ,!.!& /*,** 40+"!'!/*+0,( 4!?<+ .,0$+* 40+!#: 4(+04(+*50$%!?! * *4*-

+(1*!,,!?! 4!#0/*"!.(,*-. 

@ ,($+!-=*& 4!40,+ *$$/0#!.(+0/* . !7/($+* 4!#0/*"!.(,*- '($$()*"$%*; '0-

"0.!9!% . !$,!.,!4 *$'!/29<6+ '"!?"(44,:0 %!4'/0%$: PTV Vision. A0#!$+(+!% *; 

9(%/65(0+$- . +!4, 5+! #(,,:& %!4'/0%$ 4!#0/*"!.(,*- !$,!.(, ,( 9("<70),:; 40+!-

#*%(;, . 5($+,!$+* Highway Capacity Manual. H+050$+.0,,:0 *$$/0#!.(+0/* <+.0")#(-

6+, 5+! 9("<70),:0 40+!#*%* +"07<6+ (#('+(1** % "!$$*&$%*4 <$/!.*-4 [2]. 

@ +(%*; '(%0+(;, ,('"*40", ,0/29- $4!#0/*"!.(+2 /!?*%< #*$'0+50"(, '"*,*-

4(6=0?! "080,*0 ! .:;!#0 +"(,$'!"+,!?! $"0#$+.( '"* $*/2,!4 !+$+(.(,** !+ "($'*-

$(,*-. G(%)0 '"* 4!#0/*"!.(,** *$$/0#!.(+0/2 .:,<)#0, "(97*.(+2 +0""*+!"*6 ?!"!-

#( ,( 4*%"!"(&!,:, 709 <50+(  %!""0$'!,#0,1** .,<+"* ,*;. G(%*4 !7"(9!4, !, !?"(-

,*50, .!94!),!$+-4*, 9(/!)0,,:4* "(9"(7!+5*%!4. I0$$'!",!, <9%!$'01*(/*9*"!-

.(,,:0 '(%0+: #/- +"(,$'!"+,!?! 4!#0/*"!.(,*- !7/(#(6+ '"0*4<=0$+.!4: .,0$+* 

*$;!#,:0 #(,,:0 . ?!+!.<6 J!"4< ,(4,!?! <#!7,00, 504 $!9#(.(+2 .$0 «$ ,</-». K$;!-

#- *9 3+!?!, '"*,-+! "080,*0 ! "(9"(7!+%0 *4*+(1*!,,!& 4!#0/* '($$()*"$%!?! (.+!-

7<$,!?! 4("8"<+( * $0+* 4("8"<+!. . '(%0+0 $ !+%":+!& (";*+0%+<"!&. G(%(- 4!#0/2 

#!/),( ,(*7!/00 +!5,! !+"(9*+2 "0(/** L!$$*&$%*; '($$()*"$%*; 4("8"<+!.. >/- '!-

$+"!0,*- *4*+(1*!,,!& 4!#0/* .:7"(, !+050$+.0,,:& '"!J0$$*!,(/2,:& '(%0+ *4*-

+(1*!,,!?! 4!#0/*"!.(,*- AnyLogic 6, %!+!":& '!9.!/-0+ $!9#(.(+2 4!#0/* $ !50,2 

,*9%*4 <"!.,04 (7$+"(%1** * *$'!/29!.(+2 /67:0 '("(#*?4: 4!#0/*"!.(,*-. 

L(9"(7!+(,,(- *4*+(1*!,,(- 4!#0/2 '($$()*"$%!?! 4("8"<+( 7(9*"<0+$- ,( 

#*$%"0+,!-$!7:+*&,!& '("(#*?40 *4*+(1*!,,!?! 4!#0/*"!.(,*-. D"* 0M '!$+"!0,** 

7:/( (%+*.,! 9(#0&$+.!.(,( $+(,#("+,(- 7*7/*!+0%( AnyLogic Enterprise Library (H$-

,!.,(- 7*7/*!+0%( . '!$/0#,0& .0"$** '"!#<%+(), '"0#!$+(./-6=(- #/- 10/0& 4!#0/*-

"!.(,*- #!$+(+!5,! .:$!%*& J<,%1*!,(/. C+"<%+<"( 4!#0/* . $"0#0 AnyLogic '"0#-

$+(./0,( ,( "*$. 1. 
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;$+. 1. 9,0$"( '(H,)I $.$)(#$,//,G .,2!1$ -(++(F$'+",0, .('J'K)( 

H'*$(,*0 !7B0%+!. . 4!#0/*: 

Network – #(,,:& !7B0%+ 9(#(0+ +!'!/!?*6 4("8"<+,!& +"(,$'!"+,!& $0+*. A( 

(,*4(1** ("*$. 2) +"(,$'!"+,(- $0+2 '"0#$+(./-0+ $!7!& ,(7!" '"-4!<?!/2,*%!. 

(ShapeRectangle), 4!#0/*"<6=*; !$+(,!.!5,:0 '<,%+: * /!4(,:; /*,*& (Polylines), 

4!#0/*"<6=*; '0"0?!,: 4("8"<+(.  

 

 

;$+. 2. =/$.(#$% $.$)(#$,//,G .,2!1$ 

Source – 3+! ?0,0"(+!" (.+!7<$!.. N.+!7<$: .:;!#-+ ,( /*,*6 . $!!+.0+$+.** $ 

#0&$+.<6=*4 "($'*$(,*04, %!+!"!0 4!)0+ 9(#(.(+2$- %(% $ '!4!=26 $'01*(/2,!?! 

4!#</- "($'*$(,*& S$hedule, +(% * !7:5,!& +(7/*5,!& J<,%1*0&. @ 4!#0/* '"0#<-

$4!+"0,: +(%)0  * #"<?*0 .("*(,+: ?0,0"(1** +"(,$'!"+,:; $"0#$+., . !$,!.,!4 %(-

$(6=*0$- %!440"50$%!?! +"(,$'!"+(. A('"*40", %(% 3+! 5($+! 4!),! .*#0+2 . "0(/2-

,!$+*, 4("8"<+,!0 +"(,$'!"+,!0 $"0#$+.! .:;!#*+ ,( 4("8"<+ 9( ,0$%!/2%! 4*,<+ #! 

.:09#( 4<,*1*'(/2,!?! (.+!7<$(, #/- +!?!, 5+!7: $!7"(+2 4(%$*4<4 '($$()*"!.. D!-

$/0 .:;!#( AnyLogic 6.5.1.  "($'*$(,*0 . 4!#0/* $5*+:.(0+$- *9 Excel-J(&/(. D"* '"!-

?!,0 4!#0/* .!94!),: !+%/!,0,*- !+ ,0?!, 9(#(.(04:0 *9 '(,0/* <'"(./0,*-. 

NetworkEnter – !7B0%+ 9(#(0+ .;!# . +"(,$'!"+,<6 $0+2. C 4!40,+( .;!#( +"(,$-

'!"+,:0 $"0#$+.( ,(5*,(6+ !+!7"()(+2$- ,( (,*4(1** ($4. "*$. 2). A0!7;!#*4:& !7B-

0%+ '"* 4!#0/*"!.(,** +"(,$'!"+,:; $0+0& . AnyLogic. 
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NetworkMoveTo – !7B0%+ 4!#0/*"<0+ '0"0?!, 4("8"<+(. H, <%(9:.(0+ +"(,$-

'!"+,!4< $"0#$+.< '<+2 $/0#!.(,*- % 7/*)(&804< !$+(,!.!5,!4< '<,%+<. @ 4!#0/* 

9(/!)0,( .!94!),!$+2 40,-+2 $%!"!$+2 (.+!7<$( ,( '0"0?!,0 . 9(.*$*4!$+* !+ ."040,* 

$<+!%, +(% %(% $%!"!$+2 . +050,*0 #,- * ,( "(9/*5,:; '0"0?!,(; 4("8"<+!. 4!)0+ 9,(-

5*+0/2,! !+/*5(+2$-. 

BusStop – (%+*.,:& ./!)0,,:& !7B0%+ 4!#0/*"<6=*& !$+(,!.!5,:& '<,%+ 40-

)#< '0"0?!,(4* 4("8"<+( * $!$+!-=*& *9 $/0#<6=*; !7B0%+!. ("*$. 3): 

SourcePed – ?0,0"(+!" '($$()*"!. ,( !$+(,!.!5,!4 '<,%+0. E()#:& '!$+<'(6-

=*& ,( !$+(,!.!5,:& '<,%+ '080;!# (,(9!.04 0?! 9(-.%!&) !7/(#(0+ !'"0#0/0,,:4* 

;("(%+0"*$+*%(4*: 40$+! ,(9,(50,*-, ,(/*5*0 '"!09#,!?! 7*/0+( * +.#. @ $!!+.0+$+.** 

$ 3+*4 '080;!# .:7*"(0+ 4("8"<+ #.*)0,*- * .*# +"(,$'!"+,!?! $"0#$+.( (/*7! $(-

#*+2$- . '0".:& '!#!80#8*&, /*7! )#0+ +!/2%! 4<,*1*'(/2,:& (.+!7<$). @!94!),! 

.%/650,*0 . 4!#0/2 /67:; #!'!/,*+0/2,:; $.!&$+. '($$()*"!.. >/- '!/<50,*- 4!-

#0/* '!$+<'/0,*- '($$()*"!. ,( !$+(,!.!5,:& '<,%+ ,<),: ,(+<",:0 ,(7/6#0,*-, ! 

504 7<#0+ $%(9(,! ,*)0.  

Queue – 4!#0/*"<0+ !50"0#2 !)*#(6=*; '!$(#%* '($$()*"!.. H50"0#2 "(7!+(0+ 

'! '"*,1*'< FIFO (First In First Out) – '0".:4 '"*80/, '0".:4 7<#082 !7$/<)0,. E!-

,05,!, . "0(/2,!$+* 3+! #(/0%! ,0 +(%, ,! #/- '!$+"!0,*- (#0%.(+,!& 4!#0/* ,0 $<=0-

$+.0,,!, %+! *9 '($$()*"!. ,0 $4!? !$<=0$+.*+2 '!$(#%<, .()0, $(4 J(%+ !+%(9( . !7-

$/<)*.(,**.  

Pickup – .40$+0 $ !7B0%+!4 Dropoff  4!#0/*"<6+ '!$(#%<-.:$(#%< '($$()*"!.. 

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

+!7<$(. D"* .:$!%!& 9(?"<9%0 +"(,$'!"+,!?! $"0#$+.( .!94!)0, !+%(9 '($$()*"< . '!-

$(#%0. E!/*50$+.! '($$()*"!., '!/<5*.8*; !+%(9 . !7$/<)*.(,**, J*%$*"<0+$-. F+! 

4!)0+ 7:+2 !#,*4 *9 %"*+0"*0. #(/2,0&80& !'+*4*9(1** 4("8"<+( * .$0& $0+*. @+!-

"!0 <$/!.*0 '!$(#%* '($$()*"!. – .!94!),!$+2 #!7"(+2$- ,( '!#!80#804 (.+!7<$0 % 

40$+< ,(9,(50,*-. 

 

 

;$+. 3. 9,0$"( (")$3/,0, ,HL!")( BusStop 

Delay – !7B0%+ 4!#0/*"<0+ ."04- '"!$+!- (.+!7<$( ,( !$+(,!.!5,!4 '<,%+0. 

O!#0/*"!.(,*0 ."040,* '"!$+!- (.+!7<$( ,( !$+(,!.%(; 7!/00 '!#"!7,! 7:/! "($-

$4!+"0,! . "(7!+0 [1]. 

D!$/0 !%!,5(,*- '!$(#%* '($$()*"!. +"(,$'!"+,!0 $"0#$+.! ,('"(./-0+$- ,( 

$/0#<6=<6 !$+(,!.%< * 1*%/ (!$+(,!.!5,:& '<,%+ – '0"0?!, 4("8"<+( – !$+(,!.!5-
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,:& '<,%+) '!.+!"-0+$-, #! +0; '!", '!%( +"(,$'!"+,!0 $"0#$+.! ,0 '"*7<#0+ ,( %!,05-

,<6 !$+(,!.%<, %!+!"(- +(%)0 4!#0/*"<0+$- !7B0%+!4 Delay %!",0.!?! (%+*.,!?! !7B-

0%+( Main. 

@ 4!#0/* /!?*%( '($$()*"( "0(/*9!.(,( $ '!4!=26 $!9#(,,!?! ,!.!?! Java-

%/($$( (. !$,!.0 AnyLogic /0)*+ Java).  @ 4!#0/* 3+!+ %/($$ ,(9.(, Passenger. P #(,,!-

?! %/($$( 7:/* #!7(./0,: ,0!7;!#*4:0 '!/-, +(%*0 %(%: '"!09#,!& 7*/0+ ('!/0 7</0.-

$%!?! +*'(: true – *400+$- '"!09#,!&, false – '"!09#,!?! ,0+), 40$+! ,(9,(50,*-, ('($-

$()*" .:7*"(0+ +!/2%! +!+ +"(,$'!"+, %!+!":& *#0+ % 40$+< ,(9,(50,*-, 9(#(,,!?! J*-

?<"!& (,*4(1** +*'( ShapeRectangle) * +.#. C '!4!=26 #!'!/,*+0/2,:; '!/0& $+(/! 

.!94!),:4 $!9#(,*0 «<4,:;» '($$()*"!., <406=*; .:7*"(+2 4("8"<+, +*' +"(,$-

'!"+,!?! $"0#$+.(, !$+(,!.%< #/- '0"0$(#%*. H#,*4 *9 %/650.:; 4!40,+!. . /!?*%0 

'($$()*"( -./-0+$- '!/0 «40$+! ,(9,(50,*-», %!+!"!0 9(#(0+$- '"* 0?! ?0,0"(1** . 

7/!%0 SourcePed. 

>/- '!$+"!0,*- (#0%.(+,!& *4*+(1*!,,!& 4!#0/* '"* '!##0")%0 #0'("+(40,+( 

+"(,$'!"+( A*),0?! A!.?!"!#( 7:/! '"!.0#0,! !7$/0#!.(,*0 '($$()*"!'!+!%!. ,( 

#.<; 4("8"<+(;: $!1*(/2,!4 4("8"<+0 Q52 (*$'!/29<6+$- (.+!7<$: 7!/28!?! %/($$( 

R*NS 5256) * %!440"50$%!4 Q7 (*$'!/29<6+$- 4("8"<+,:0 +(%$* DNS 3205). 

G(% %(% "(9"(7(+:.(04(- *4*+(1*!,,(- 4!#0/2 !7/(#(0+ ,*9%*4 <"!.,04 (7$+-

"(%1** * 4!#0/*"<0+ %()#!?! !+#0/2,!?! '($$()*"(, %!+!":& $(4!$+!-+0/2,! .:7*"(-

0+ +"(,$'!"+, !$<=0$+./-0+ '0"0$(#%<,  !7$/0#!.(,*0 7:/! "080,! '"!.!#*+2 %!47*-

,*"!.(,,:4 40+!#!4 (+(7/*5,:& '/6$ !'"!$,:&). @ $'01*(/2,! "(9"(7!+(,,:& 7/(,% 

<50+5*%* 9(,!$*/* %!/*50$+.! .;!#-=*; * .:;!#-=*; '($$()*"!. ,( %()#!& !$+(,!.-

%0 * ."04- '"*7:+*- ,( !$+(,!.!5,:& '<,%+. H'"!$ '"!.!#*/$- . $(/!,0 +"(,$'!"+,!-

?! $"0#$+.( ,( '"0#40+ 40$+( ,(9,(50,*- '($$()*"!.. 

H7$/0#!.(,*0 '!%(9(/! ,*9%<6 3JJ0%+*.,!$+2 !'"!$(. D"*5*,(4* '!$/<)*/* 

$/!),!$+2 '"!.0#0,*- . «5($: '*%», ,0)0/(,*0 4,!?*; '($$()*"!. $!#0&$+.!.(+2 !7-

$/0#!.(,*6. D!3+!4< 40$+! ,(9,(50,*- '($$()*"( . 4!#0/* 7:/! "080,! 9(#(.(+2 *$-

;!#- *9 *,J!"4(1** '! *,+0,$*.,!$+* .:;!#(, %!+!"(- $5*+:.(/($2 *9 7/(,%!. !7$/0-

#!.(,*-. 

@ ;!#0 "(7!+: 4!#0/*, . "0)*40 "0(/2,!?! ."040,* !+!7"()(0+$- $+(+*$+*%( 

"(7!+: 4("8"<+(: ,('!/,-04!$+2 "(7!+(6=*; (.+!7<$!., %!/*50$+.! '($$()*"!. ,( 

.$0; !$+(,!.%(;, "*$<6+$- ?*$+!?"(44: '($$()*"!'!+!%!. . '"-4!4 * !7"(+,!4 ,(-

'"(./0,*-; '! %()#!4< 5($<, ( +(%)0 %"<?!.:0 #*(?"(44: "($'"0#0/0,*- '($$()*"!. 

'! 40$+< '!$(#%* * .:$(#%* . '"-4!4 * !7"(+,!4 ,('"(./0,*-; ("*$. 4, 5). 

 

 
 

;$+. 4.  )()$+)$"( '(H,)I .('J'K)( -, '(+-'!2!1!/$M -(++(F$',3  

(-'%.,! $ ,H'()/,! /(-'(31!/$!) 
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;$+. 5. A$+),0'(..( -(++(F$',-,),",3 3 .,2!1$ 

D!$+"!0,,(- 4!#0/2 "0(/2,!?! 4("8"<+( '!9.!/-0+ '"!.!#*+2 "(9/*5,:0 3%$-

'0"*40,+:, $ 10/26 !'+*4*9(1** "(7!+: (.+!7<$,:; 4("8"<+!.: %!""0%+*"!.%( 4("-

8"<+,:; "($'*$(,*&, ..0#0,*0 %!47*,*"!.(,,:; "0)*4!. #.*)0,*- (3%$'"0$$,!0,  

$%!"!$+,!0), .:7!" +*'( * %!/*50$+.( '!#.*),!?! $!$+(.(. A! !$,!.,(- 9(#(5( '"!.0-

#0,,!& "(7!+:: '!#?!+!.%( * ('"!7(1*- 0#*,*5,!?! 4("8"<+( #/- $!9#(,*- 4("8"<+-

,!& $0+* .$0?! ?!"!#( * 0M !'+*4*9(1**. 

9$)!'()K'( 

1. 9$-!/",3 =. <., @K4N.$/ >. =., 5(+1,3( 6. =. H "(9"(7!+%0 *4*+(1*!,,!& 4!-

#0/* ?!"!#$%*; '($$()*"$%*; '0"0.!9!% . A*),04 A!.?!"!#0 // O(+0"*(/: 40)-

#<,("!#,!& ,(<5,!-'"(%+*50$%!& %!,J0"0,1** «N%+<(/2,:0 .!'"!$: *,,!.(1*-

!,,!?! "(9.*+*- +"(,$'!"+,!?! %!4'/0%$(», H"0/, 2011. G. 2. C. 50–54. 

2. 5$O(G1,3 =. P., Q!20!/$4,3 =. <., E(',3 5. :., @K-'$%/,3( =. C., N#('+(1*- 

40+!#!. "($50+( !$+(,!.!5,:; '<,%+!. 4("8"<+,!?! '($$()*"$%!?! +"(,$'!"+( % 

"!$$*&$%*4 <$/!.*-4 // H"?(,*9(1*- * 709!'($,!$+2 #!"!),!?! #.*)0,*- . %"<'-

,:; ?!"!#(;, CD7, 2006. C. 302–307. 

 

 


