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

$-$)+#$,11,2, -,'!0$&,*+1$% 

 

 

 !!"#-2011 414 

343546789: ;5< 4=47:>46??6@6 =6;854A6B:?4< 

56@4 74C8 94D  878E 

B. 8. C!&1!1",, :. :. =+0FG+1,* (H0I%1,*(") 

:")/+0I1,()I $-$)+#$,11,2, -,'!0$&,*+1$% 0,2$()$J!("$G (!)!K 

 !"#$%&$'($) *!+*,#-+./) +$ #0+*- 1!&#-2/&-34%*/5 &!6$#!6 / 3!7/%&/8-%*/5 

,%3,7 !2,%3!63/6$-& +-!25!9/:!%&4 1!60;-+/) <==-*&/6+!%&/ #$2!&0 *!::-#8-%*/5 

*!:1$+/>. ?#!23-:0 3!7/%&/*/ 6 !%+!6+!: %6)"$+0 % +/"*/: *$8-%&6!: 601!3+-+/) 

&#$+%1!#&+05, %*3$9%*/5 / !#7$+/"$./!++05 =,+*./> [5]. 

@$",:--&%), 1#!23-:0, %6)"$++0- % ,1#$63-+/-: 3!7/%&/*!>, +- +!60, / :+!7/- 

/" +/5 ,%1-;+! #-;$'&%), 6 &!: 8/%3- / % 1#/:-+-+/-: :-&!9!6 :$&-:$&/8-%*!7! :!-

9-3/#!6$+/). A$*, %,(-%&6,-& .-30> *3$%% /+%&#,:-+&!6 [1, 3], !%+!6$++05 +$ #-;--

+// !1&/:/"$./!++05 "$9$8 % 1!:!(4' :-&!9!6 3/+->+!7!, .-3!8/%3-++!7! / %:--

;$++!7! 1#!7#$::/#!6$+/). 

B9+$*! 6 1#$*&/*- 601!3+-+/) *!+%,34&$./!++05 1#!-*&!6 6 %=-#- &#$+%1!#&-

+!> 3!7/%&/*/ 6%&#-8$'&%) "$9$8/, *!&!#0- +- ,*3$906$'&%) 6 *3$%%/8-%*/- *!+.-1-

.// !1&/:/"$./!++05 :!9-3->.   8$%&+!%&/, !9+!> /" &$*/5 "$9$8 )63)-&%) 1!60;-+/- 

<==-*&/6+!%&/ ,1#$63-+/) 1$#*!: &#$+%1!#&+05 %#-9%&6. @-;-+/- <&!> "$9$8/ &#-2,-

-& ,8-&$ $37!#/&:!6 9/%1-&8-#/"$.// &#$+%1!#&$, =!#:/#!6$+/) %2!#+05 7#,"!6 / &.1. 

C:/&$./!++0- :!9-3/ %1!%!2+0 ,8/&06$&4 1!9!2+0- 9-&$3/ "$ %8-& 6!":!D+!%&/ 60-

2/#$&4 ,#!6-+4 9-*!:1!"/.// *$D9!7! <3-:-+&$ :!9-3/. E! %3-9,-& 1!:+/&4, 8&! 6 

%3,8$- /%1!34"!6$+/) /:/&$./!++05 :!9-3-> !& 1!3+!.-++!> !1&/:/"$.// 1#/5!9/&-

%) !&*$"06$&4%) 6 1!34", %.-+$#+!7! $+$3/"$. 

F1-./$34+0> /+%&#,:-+&$#/> 93) /:/&$./!++!7! :!9-3/#!6$+/) 3!7/%&/8--

%*/5 %-&-> +- %3!D/3%) [6], / 1!<&!:, /%1!34",'&%) %#-9%&6$ /:/&$./!++!7! :!9-3/-

#!6$+/) !2(-7! +$"+$8-+/), &$*/- *$* Arena, ProModel, AnyLogic / 9#,7/-. 

L,)&!M1,()I * &+.&+M,)"! M$M0$,)!"$ 

B10& %!"9$+/) /:/&$./!++05 :!9-3-> 3!7/%&/8-%*/5 %-&-> 1!*$"06$-&, 8&! 

#$"#$2!&8/*$: 8$%&! 1#/5!9/&%) #-;$&4 "$9$8/, *!&!#0-, 6!-1-#605, +- %6)"$+0 +$-

1#):,' % 3!7/*!> :!9-3/#!6$+/), /, 6!-6&!#05, 9!%&$&!8+! &#,9!-:*/ 6 #-$3/"$.//. G 

&$*/: "$9$8$:, «*!8,'(/:» /" 1#!-*&$ 6 1#!-*&, !&+!%)&%):  

• "$7#,"*$ / 5#$+-+/- /+=!#:$.// ! 7-!7#$=/8-%*/5 !2H-*&$5 (+$%-3-++05 

1,+*&$5, $9:/+/%&#$&/6+!-&-##/&!#/$34+05 -9/+/.$5, $6&!:!2/34+05 / D-3-"+05 9!-

#!7$5 / &. 1.) 6 6/9- %&#,*&,#/#!6$++!7! +$2!#$ 9$++05 % 6!":!D+!%&4' 1#!/"6!34+!-

7! 9!%&,1$ * +/:, +$1#/:-#, 1#/ #-$3/"$.// *$*/5-3/2! $37!#/&:!6 /:/&$./!++!> :!-

9-3/; 

• 1!3,8-+/- / /%1!34"!6$+/- 9!1!3+/&-34+!> /+=!#:$.// ! 7-!7#$=/8-%*/5 

!2H-*&$5, 5#$+)(->%) 6 6/9- /5 $&#/2,&!6. E$1#/:-#, 93) 7!#!9!6 /+!79$ 6$D+! /%-

1!34"!6$&4 6 3!7/*- :!9-3/ &$*/- $&#/2,&0, *$* 8/%3-++!%&4 +$%-3-+/), 13!($94 / 

1#/+$93-D+!%&4 #-7/!+,; 

• 1#-9%&$63-+/- /+=!#:$.// ! &#$+%1!#&+05 %-&)5 6 6/9- 7#$=$ % 6!":!D+!-

%&4', +$1#/:-#, 601!3+)&4 1!/%* *#$&8$>;-7! 1,&/ :-D9, +$%-3-++0:/ 1,+*&$:/, 

#$%8-&$ #$%%&!)+/) / :!9-3/#!6$+/) !2H-"9$ +-9!%&,1+05 ,8$%&*!6 9!#!7; 

• 9/+$:/8-%*!- !&!2#$D-+/- <3-:-+&!6 *$#&0 6 "$6/%/:!%&/ !& %!%&!)+/) :!9--

3/ (#$%*#$%*$ #-7/!+!6 1! !2H-:$: 1!%&$6!*, !&!2#$D-+/- /+&-+%/6+!%&/ /%1!34"!6$-

+/) 9!#!7 / &. 1.) 

?!&#-2+!%&4 6! 6%-5 <&/5 =,+*./)5 !2,%3!63/6$-& .-3-%!!2#$"+!%&4 %!6:-(--

+/) #$"+!#!9+05 9$++05, 1!3,8-++05 /" +-%*!34*/5 /%&!8+/*!6, ! +-*!&!#!: ,8$%&*- 
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&-##/&!#//. ?!<&!:, 93) 1!99-#D*/ /:/&$./!++!7! :!9-3/#!6$+/) 3!7/%&/8-%*/5 %--

&-> 203! 1#-93!D-+! !2H-9/+/&4 6 -9/+,' !2H-*&+,' :!9-34 / %!6:-%&/&4 %3-9,'-

(/- 9$++0-: 

• 7#$=/8-%*!- /"!2#$D-+/- *$#&0 :-%&+!%&/, 

• /-#$#5/' 7-!7#$=/8-%*/5 / $9:/+/%&#$&/6+05 !2H-*&!6, #$%1!3!D-++05 +$ 

:-%&+!%&/, % ,*$"$+/-: +-*!&!#05 6$D+05 93) :!9-3/#!6$+/) %6!>%&6 !2H-*&!6, 

• %6-9-+/) ! &#$+%1!#&+05 1,&)5 6 6/9- 7#$=$, 1#/7!9+!7!, +$1#/:-#, 93) 60-

8/%3-+/) !1&/:$34+05 :$#;#,&!6 / !1#-9-3-+/) ./*3!6. 

E-*!&!#!- 1!9!2/- &$*!> /+&-7#$.// 9$++05 :!D+! +$23'9$&4 6  

GPS-+$6/7$&!#$5, !9+$*! <&/ 9$++0- +-9!%&,1+0 93) /%1!34"!6$+/) 6 /:/&$./!+-

+05 :!9-3)5. 

A!+0$.+#$% M$M0$,)!"$ 

G!:13-*% %#-9%&6 1!99-#D*/ /:/&$./!++!7! :!9-3/#!6$+/) 3!7/%&/8-%*/5 %--

&-> 203 #-$3/"!6$+ 6 6/9- 2/23/!&-*/ 93) %#-90 AnyLogic 6 [4], &$* *$* <&$ %#-9$ !2-

3$9$-& %3-9,'(/:/ !%!2-++!%&):/, %,(-%&6-++0:/ 93) #-$3/"$.// 2/23/!&-*/: 

• 6!":!D+!%&4 #$%;/#-+/) % 1!:!(4' %!"9$+/) 2/23/!&-* 93) 1!%3-9,'(-7! 

/%1!34"!6$+/) 1#/ %!"9$+// :!9-3->; 

• 1!99-#D*$ 1#/:-+-+/) +-%*!34*/5 1!95!9!6 * /:/&$./!++!:, :!9-3/#!6$-

+/' 6 #$:*$5 !9+!> :!9-3/; 

• 7/2*$) %/%&-:$ 6/",$3/"$.// :!9-3->. 

C%5!9) /" &#-2!6$+/> * 2/23/!&-*-, $ &$*D- % ,8-&!: !%!2-++!%&-> %#-90 Any-

Logic 203$ #$"#$2!&$+$ %&#,*&,#$ 2/23/!&-*/ :!9-3/#!6$+/) 3!7/%&/8-%*/5 %-&->, 

/"!2#$D-++$) +$ #/%. 1. 

 

 

A$(. 1 
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I-!7#$=/8-%*/- 9$++0- 93) 2/23/!&-*/ (*!+&,#0 #-7/!+!6, *!!#9/+$&0 7!#!-

9!6 / &.1.) 203/ 6")&0 /" !&*#0&!> 7-!/+=!#:$./!++!> %/%&-:0 OpenStreetMap [2]. 

J!1!3+/&-34+$) /+=!#:$./) ! 7-!7#$=/8-%*/5 !2H-*&$5 (8/%3-++!%&4 +$%-3-+/) 7!#!-

9!6, 13!($9/ #-7/!+!6 / &.1.) 203$ 6")&$ % !=/./$34+!7! %$>&$ @!%%&$&$ [7]. F!1!%&$6-

3-+/- !2H-*&!6 % *!!#9/+$&$:/ +$ *$#&- 1#!/"6!9/3!%4 $6&!:$&/"/#!6$+! % 1!:!(4' 

6-2-%-#6/%$ 7-!*!9/#!6$+/) Google. @-",34&$&!: !2#$2!&*/ <&/5 9$++05 %&$3! /5 

%&#,*&,#/#!6$++!- 1#-9%&$63-+/- 6 XML-=$>3-. 

E$ <&$1- #$"#$2!&*/ :!9-3/ 2/23/!&-*$ 1#-9!%&$63)-& #$"#$2!&8/*$: !2H-*&-

+,' :!9-34, 1!"6!3)'(,' !1-#/#!6$&4 % <3-:-+&$:/ *$#&0. ?#/:-# /%1!34"!6$+/) 

!2H-*&+!> :!9-3/, 1#-9!%&$63)-:!> 2/23/!&-*!>, 1!*$"$+ +$ 3/%&/+7- 1 +$ )"0*- 1#!-

7#$::/#!6$+/) Java – 6+,&#-++-: )"0*- %#-90 AnyLogic.   <&!: 1#/:-#- !1#-9-3)-&%) 

23/D$>;/> * &-*,(-> &!8*- p 7!#!9 % +$%-3-+/-: 2!3-- 200 &0%. 8-3!6-* / 1#!*3$90-

6$-&%) :$#;#,& r /" &-*,(-> &!8*/ * <&!:, 7!#!9,. 

 

 !"#!$% 1. &'!()' !"*+,-.+/0$!1 +23)4#$+5 (+6),! 2!2,!+#)4! 

Point p = agent.getCurrentPoint(); 

City foundCity = null; 

for( City city : map.getAllCities() ) { 

if(  foundCity == null 

|| city.getPopulation() > 200000 

&& p.distanceTo( city.getPoint() ) < p.distanceTo( foundCity.getPoint() ) ) { 

foundCity = city; 

}

}

Polyline r = map.getRoadGraph().findMinRoute( agent.getCurrentPoint(), foundCity.getPoint() ); 

 

E$ <&$1- /%1!3+-+/) :!9-3-> 2/23/!&-*$ "$7#,D$-& 9$++0- ! 7-!7#$=/8-%*/5 

!2H-*&$5 /" XML-=$>3$, «+$%-3))» <&/:/ 9$++0:/ <*"-:13)#0 *3$%%!6 !2H-*&+!> :!-

9-3/. 

B&9-34+0: :!9,3-: 2/23/!&-*/ )63)-&%) :+!D-%&6! *3$%%!6 93) #$2!&0 % 7#$-

=$:/, *!&!#0- #-$3/",'& +$/2!3-- 8$%&! /%1!34",-:0- $37!#/&:0 (+$1#/:-#, 1!/%* 

*#$&8$>;-7! 1,&/ / 1!/%* ./*3!6). B%!2-++!%&4' 2/23/!&-*/ )63)-&%) &!, 8&! !+$ 

1#-9!%&$63)-& 7/2*/> 1#!7#$::+0> /+&-#=->% 93) "$9$+/) 6-%!6 6-#;/+ / #-2-# 7#$-

=!6. ?! ,:!38$+/' 6-%$ #-2-# #$6+0 93/+$: %!!&6-&%&6,'(/5 ,8$%&*!6 :$#;#,&!6. 

B9+$*! 1#/ +-!25!9/:!%&/ :!D+! "$9$6$&4 3'20- "+$8-+/) 6-%!6, "$6/%)(/-, +$1#/-

:-#, !& &/1$ 9!#!D+!7! 1!*#0&/), 6#-:-+/ 7!9$, *!3/8-%&6$ &#$+%1!#&+05 %#-9%&6 +$ 

9$++!: ,8$%&*- / 9#,7/5 :!9-3/#,-:05 =$*&!#!6. 

L&$-!& $(N,0I.,*+1$% M$M0$,)!"$ 

J3) /33'%&#$.// "$9$8, +$ #-;-+/- *!&!#05 !#/-+&/#!6$+$ #$"#$2!&$++$) 2/2-

3/!&-*$, 1#/6-9-: 1#/:-#, *!&!#0> )63)-&%) ,1#!(-++0: 6$#/$+&!: :!9-3/, #$"#$2!-

&$++!> 6 #$:*$5 !9+!7! /" *!+%,34&$./!++05 1#!-*&!6. 

K$9$8$ 1#!-*&$ – %#$6+/&4 <==-*&/6+!%&4 %&#$&-7/> ,1#$63-+/) 1$#*!: 7#,"!-

605 :$;/+ 6 &#$+%1!#&+!-<*%1-9/./!++!> *!:1$+//.   #$:*$5 1#!-*&$ &$*D- +-!25!-

9/:! 602#$&4 %&#$&-7/', !2-%1-8/6$'(,' 3,8;/- =/+$+%!60- / !1-#$./!++0- 1!*$-

"$&-3/ 93) *!:1$+//. L-&!9!3!7/) #-;-+/) 1!%&$63-++!> "$9$8/ %!%&!/& 6 %#$6+/-

&-34+!: $+$3/"- <==-*&/6+!%&/ %&#$&-7/> ,1#$63-+/) $6&!1$#*!: +$ !%+!6- /:/&$./-

!++!7! :!9-3/#!6$+/) *!+*,#-+.// 96,5 *!:1$+/>: «*#$%+!>» / «%/+->». I#,"!6/*/ 

%/+-> *!:1$+// 9!D/9$'&%) !8-#-9+!7! "$*$"$ 6 7!#!9-, 6 *!&!#!: !+/ +$5!9)&%).  

I#,"!6/*/ *#$%+!> *!:1$+// :!7,& -"9/&4 "$ "$*$"$:/ 6 9#,7/- 23/D$>;/- 7!#!9$. 

  :!9-3/ 1#!/"6!9/&%) #$%8-& %,::$#+!7! !2(-7! / 1!#!D+-7! 1#!2-7$ 6%-5 

7#,"!6/*!6 1-#6!> / 6&!#!> *!:1$+//. J3) 1#!*3$9*/ :$#;#,&$ 602/#$-&%) *#$&8$>-

;/> 1,&4 1! %,(-%&6,'(/: $6&!:!2/34+0: 9!#!7$: =-9-#$34+!7! / #-7/!+$34+!7! 
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"+$8-+/). ?#!.-%% :!9-3/#!6$+/) 6/",$3/"/#,-&%) +$ *$#&- -6#!1->%*!> &-##/&!#// 

@!%%//.  /",$3/"$./) :!9-3/ )63)-&%) /+&-#$*&/6+!> / 1!"6!3)-& 1#!%:$&#/6$&4 /+-

=!#:$./' ! &#$+%1!#&+05 %#-9%&6$5 / "$)6*$5 +$ 1-#-:-(-+/- 7#,"!6.  +-;+/> 6/9 

1!34"!6$&-34%*!7! /+&-#=->%$ :!9-3/ 1!*$"$+ +$ #/%. 2. 

 

 
 

A$(. 2 

A$*, 6/9+!, 8&! 1!%3- :!9-3/#!6$+/) 1-#/!9$ 93/&-34+!%&4' 30 9+-> 1!#!D+/> 

1#!2-7 7#,"!6/*!6 *#$%+!> *!:1$+// %!%&$63)-& 34704 */3!:-&#$, 8&! %!%&$63)-& 6,9% 

!& !2(-7! 1#!2-7$.   &! D- 6#-:) 1!3/&/*$ *#$%+!> *!:1$+// 1!"6!3)-& 1-#-6-%&/ +$ 

24% 2!34;- 7#,"!6, #$%1!3$7$) &-: D- *!3/8-%&6!: 7#,"!6/*!6. 

  601!3+-++!: *!::-#8-%*!: 1#!-*&- #$"#$2!&$++$) 2/23/!&-*$ 1!"6!3/3$ 

#-$3/"!6$&4 6 :!9-3/ %3-9,'(/- 6!":!D+!%&/, +-!25!9/:0- 93) #-;-+/) 1!%&$63-+-

+!> "$*$"8/*!: "$9$8/: 

,8-& &/1!6 9!#!7 (&#$%%0, :-%&+0-, #-7/!+$34+0- / &.1.) 1#/ 1#!*3$9*- :$#;#,&$; 

:!9-3/#!6$+/- 2!3-- %3!D+05 1!3/&/* ,1#$63-+/) $6&!&#$+%1!#&!:; 

9!2$63-+/- 3'205 9!1!3+/&-34+05 &!8-* (1!#&0, $<#!1!#&0 / &.1.) / :$#;#,-

&!6 (13$+/#,-:0- 9!#!7/) 6 &#$+%1!#&+,' %-&4; 

#$%8-& =/+$+%!605 1!*$"$&-3-> #$2!&0 (% ,8-&!: %&!/:!%&/ 2-+"/+$, +!8-6!*, 

#-:!+&$, 1!3!:!* / &.1.) 

O+"0PJ!1$! 

@$"#$2!&$++$) +$ 13$&=!#:- AnyLogic 2/23/!&-*$ 93) /:/&$./!++!7! :!9-3/-

#!6$+/) 3!7/%&/8-%*/5 %-&-> ,1#!($-& %!"9$+/- / 6/",$3/"$./' :!9-3-> "$ %8-& 1#--

9!%&$63-+/) #$"#$2!&8/*$: -9/+!> !2H-*&+!> :!9-3/, !2H-9/+)'(-> :+!7/- $%1-*&0 

7-!7#$=/8-%*/5 9$++05. M$"$ 9$++05 2/23/!&-*/ %!9-#D/& /+=!#:$./' ! &#$+%1!#&-

+!> /+=#$%&#,*&,#- (9!#!7$5, +$%-3-++05 1,+*&$5, D-3-"+05 9!#!7$5 / %&$+./)5) @!%-

%//. 

?3$+/#,-&%) #$"6/6$&4 #$2!&, 1! %3-9,'(/: !%+!6+0: +$1#$63-+/):: 

• #-$3/"$./) $6&!:$&/"/#!6$++!7! !2+!63-+/) 2$"0 9$++05 % 1!:!(4' 7-!/+-

=!#:$./!++05 6-2-%-#6/%!6; 
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• 9!1!3+-+/- 2/23/!&-*/ /+=!#:$./-> ! &#$+%1!#&+!> /+=#$%&#,*&,#- "$#,-

2-D+05 %&#$+; 

• 9!2$63-+/- 6 !2H-*&+,' :!9-34 / 2$", 9$++05 +!605 &/1!6 /+=#$%&#,*&,#+05 

!2H-*&!6 (6 1-#6,' !8-#-94, :!#%*/5 1!#&!6 / $<#!1!#&!6); 

• 1#!#$2!&*$ 6!":!D+!%&/ 9!2$63-+/) %,(-%&6,'(/5 %,9!5!9+05 :$#;#,&!6 / 

$6/$./!++05 *!#/9!#!6. 

5$)!&+)/&+ 
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2. OpenStreetMap URL: http://www.openstreetmap.org (9$&$ !2#$(-+/): 09.09.2011). 
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http://www.oracle.com/us/products/applications/056991.pdf (9$&$ !2#$(-+/): 

09.09.2011) 
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7. O/%3-++!%&4 1!%&!)++!7! +$%-3-+/). M$"$ 9$++05 // @!%%&$& URL: 

http://www.gks.ru/dbscripts/Cbsd/DBInet.cgi?pl=2409019 (9$&$ !2#$(-+/): 09.09.2011) 

 


