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5675689:;6 < &5<=>?>?<>  < :>=@ &9AA>5B;< &5<?C:<C 

5>D>?<E F G&56FH>?<<  :59<:>HI :F9=* 

;. 6. 6"+!/,3, F(/ ;(J, 6.  . 6/),/,3(, 9. &. 6"+!/,3(,  

6. 6. H$-,2(!3(, >. K.  .,1$J (>"()!'$/LM'0) 

 !"#$!%&'()* #!")+&' *,&*%!+* -$().$/(# ")0,$,)12%3+* #4&)+!'1, !"%451-

2%3 6"$.%(%($* (#,78 !%8($/%+9$8 "%:%($3. ;%",7% &$<) +!"#$!%&'(78 9#.6)($3 $ 

8#&-$(=#,, ) !)9>% &$<), 6"$($.)12$% "%:%($* (?;@), +!)&9$,)1!+* , 6"#<%++% 6"$-

(*!$* "%:%($3 , +A%"% 56"),&%($* + .(#=#9"$!%"$)&'(7. ,74#"#. .%>-5 ")0&$/(7-

.$ )&'!%"()!$,).$ 6# #4%+6%/%($1 ,76#&(%($* , +"#9 ,+%8 B!)6#, +!"#$!%&'(78 ")-

4#!. CAA%9!$,(#% 6&)($"#,)($% +!"#$!%&'(78 ")4#! *,&*%!+* 0)&#=#. -#+!$>%($* 0)-

-)((78 6#9)0)!%&%3 6"#-#&>$!%&'(#+!$ +!"#$!%&'+!,) $ +!#$.#+!$ ,#0,#-$.78 #4D%9-

!#,. E$().$/(73 8)")9!%" +!"#$!%&'(#=# 6"#$0,#-+!,) $ #9"5>)12%3 +"%-7, "$+9$ 

,#0($9(#,%($* (%6"%-,$-%((78 +$!5)<$3 !"%451! #! ?;@ 47+!"#=# "%)=$"#,)($* $ 

=$49#3 9#""%9!$"#,9$ ")0")4#!)((78 6&)(#,.  @)0")4#!9) +$+!%.7 6#--%">9$ 6"$(*-

!$* "%:%($3 ( ;;@) , +A%"% 56"),&%($* +!"#$!%&'(#3 9#.6)($%3 (8#&-$(=#.) *,&*%!-

+* )9!5)&'(#3 , +,*0$ + ,#0")+!)12%3 6#!"%4(#+!'1 , ),!#.)!$0)<$$ !"5-) ?;@ 6# 

6&)($"#,)($1 $ #!+&%>$,)($1 8#-) +!"#$!%&'(78 ")4#!.   

:!N/,1,0$% 0$L'$2/ON (0!/),3 .M1P)$(0!/)/ON -',#!++,3 -'!,L'(4,3(/$% 

'!+M'+,3 

F 6"#<%++)8 6"$(*!$* "%:%($3 $ 56"),&%($* +!"#$!%&'+!,#. $+6#&'051!+* 

6"#4&%.(#-#"$%(!$"#,)((7% +$+!%.7 +%!%,#=# 6&)($"#,)($*, !)9$% 9)9  MS Project $ 

TimeLine, !)9>% () 6")9!$9% ,+!"%/)%!+* 6"$.%(%($% +$+!%. $.$!)<$#((#=# .#-%&$-

"#,)($* ( GH), , 9#!#"78 .#-%&' ()+!")$,)%!+* 6#- 9#(9"%!(7% (5>-7 $&$ +52%+!-

,51! =#!#,7% :)4&#(7 A#".)&$0)<$$ 6"#4&%.(#3 #4&)+!$ (ARIS + .#-5&%. eM-Plant, 

Arena, AnyLogic, BPsim). I,!#.)!$0)<$* 6"#<%++) 6"$(*!$* "%:%($3 , 56"),&%($$ 

+!"#$!%&'+!,#. () #+(#,% +$!5)<$#((78 .#-%&%3 +%!%,#=# 6&)($"#,)($* #6$+)() , ")-

4#!% [1].  

J)-)/) 56"),&%($* +!"#$!%&'(7.$ ")4#!).$ 6#-")05.%,)%! 6#- +#4#3 ,76#&(%-

($% -,58 6#-0)-)/: 1) 6&)($"#,)($% +"#9#, ")4#! + ")+6"%-%&%($%. "%+5"+#, (!"5-#,78 

+#4+!,%((78 $ +546#-"*-(78, .)!%"$)&'(#-!%8($/%+9$8 +#4+!,%((78 $ )"%(-#,)((78, 

-%(%>(78 +#4+!,%((78 $ $(,%+!$"#,)((78) 6# #!-%&'(7. ")4#!).; 2) #!+&%>$,)($% , 

6"#<%++% ,76#&(%($* ")4#! $0.%(%($3 ,(%:(%3 $ ,(5!"%((%3 +"%-7, #6%")!$,(51 

9#""%9!$"#,95 6&)() ")4#! -&* -#+!$>%($* $8 BAA%9!$,(#=# $+6#&(%($* + 5/%!#. 

,"%.%((78, A$()(+#,78  $ "%+5"+(78 #=")($/%($3.  

@%:%($% ,7-%&%((78 0)-)/ .#>(# ")++.)!"$,)!' 6#- ")0(7.$ 5=&).$. K")-$-

<$#((# ?;@ $+6#&'051! 6"$ 6&)($"#,)($$ ")4#! .%!#- PERT (Project Evaluation and 

Review Technique) – !%8($95 #<%(9$ $ )()&$0) 6"#%9!#,. F ").9)8 -)((#=# .%!#-) ?;@ 

#+52%+!,&*%! + 6#.#2'1 +6%<$)&$0$"#,)((78 $(+!"5.%(!#, (()6"$.%", MS Project, 

TimeLine) 6#+!"#%($% -$)=").. ,0)$.#+,*0$ +#47!$3 $ ")4#!, 8)")9!%"$05%.78 -&$-

!%&'(#+!'1, +!#$.#+!'1 $ (%#48#-$.7.$ "%+5"+).$. ;"$.%").$ 6#-#4(78 -$)=").. 

+&5>)! +%!%,7% =")A$9$ $ -$)=")..7 L)(!). M) #+(#,% .%!#-) 9"$!$/%+9#=# 65!$ + 

6#.#2'1 +%!%,78 =")A$9#, ?;@ ,7-%&*1! «509$% .%+!)» , 6&)($"#,)($$ +!"#$!%&'-

(78 ")4#! $ #+52%+!,&*1! =%(%")<$1 )&'!%"()!$,(78 ,)"$)(!#, +.%2%($* ")4#! + <%-

&'1 5+!")(%($* «509$8 .%+!», !)9$8 9)9 6%"%="509) +#4+!,%((78 "%+5"+#,, 6"%,7:%($% 

&$.$!) +!#$.#+!$ #!-%&'(78 ")4#!, , !#. /$+&% ,+&%-+!,$% $+6#&'0#,)($* 4#&':#=# 

#4D%.) +546#-"*-). F -)&'(%3:%., 6#&5/%((7% ,)"$)(!7 6&)($"#,)($* "%)&$051!+* , 

                                                 
* @)4#!) ,76#&(%() , ").9)8 =#+5-)"+!,%((#=# 9#(!")9!) 02.740.11.0512. 
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"*- +%!%,78 -$)=").. ,0)$.#+,*0$ ")4#! $ +#47!$3, )()&$0$"5* 9#!#"7% ?;@ ,7-%&*-

1!  ()$4#&%% BAA%9!$,(#% "%:%($% + 5/%!#. +52%+!,512$8 #=")($/%($3.  

M%-#+!)!9#. 6#-#4(#=# 6#-8#-) 9 6&)($"#,)($1 +!"#$!%&'(78 ")4#! *,&*%!+* 

/)+!$/()* ),!#.)!$0)<$* !"5-) ?;@ 6# 6#+!"#%($1 +%!%,78 =")A$9#,/-$)=").. L)(!) 

$ ,7*,&%($1 «509$8 .%+!» , 6&)($"#,)($$, , !# ,"%.* 9)9 +52%+!,%((73 #4D%. ")4#! 

6# =%(%")<$$ )&'!%"()!$,(78 ,)"$)(!#, 6&)($"#,)($* $ ,74#"5 ()$4#&%% BAA%9!$,-

(#=# ,)"$)(!) #+52%+!,&*%!+* ?;@ ,"5/(51 () #+(#,)($$ 9,)&$A$9)<$$, #67!) $ 

6"$.%(*%.78 B,"$+!$9 5/%!) ")0&$/(78 A)9!#"#, +"%-7. F +,*0$ + B!$. ")++.#!"$. 

-"5=#3 6#-8#- 9 "%:%($1 -)((#3 0)-)/$ – $+6#&'05%. $.$!)<$#((#% .5&'!$)=%(!(#% 

.#-%&$"#,)($%.  

N#".)&$05%. 6"#<%++7 56"),&%($* +!"#$!%&'(7.$ ")4#!).$ + 6#.#2'1 .#-%-

&$ .5&'!$)=%(!(78 6"#<%++#, 6"%#4")0#,)($* "%+5"+#, (H;;@) [2], 9#!#")* 6#0,#&*%! 

, -$().$9% #<%($!' 6#9)0)!%&$ ,76#&(%($* $ +!#$.#+!' 6"#<%++#, (,"%.* ,76#&(%($*, 

()&$/$% -54&$"512$8 A5(9<$3, +!#$.#+!' 6"#<%++), 0)!")!7 () 0)")4#!(51 6&)!5 +#-

!"5-($9#, $ !.-.), ) !)9>% #<%($!' 6#9)0)!%&$ BAA%9!$,(#+!$ 6"#<%++#, ("%(!)4%&'-

(#+!', #!(#:%($% ,"%.%($ $+6#&(%($* 9# ,"%.%($ #>$-)($*, #!(#:%($% A)9!$/%+9#=# 

,"%.%($ $+6#&(%($* 9 6&)(#,#.5 ,"%.%($). ;"$.%(%($% .5&'!$)=%(!(#=# .#-%&$"#,)-

($* #4%+6%/$,)%! + 6#.#2'1 4)07 0()($3 )=%(!#, A#".)&$0)<$1 .#-%&$ ?;@ $ ()9#-

6&%((78 +<%()"$%, "%:%($* 0)-)/ , #4&)+!$ 56"),&%($* +!"#$!%&'(7.$ ")4#!).$.    

M) #+(#,% )"8$!%9!5"7 =$4"$-(#=# )=%(!) H;;@ .#>(# +#0-),)!' +&%-512$% 

,$-7 )=%(!#, -&* "%:%($* ")0&$/(78 6"$9&)-(78 0)-)/: 

• $%&'()*+,% &-%+(,, 6#,%-%($% 9#!#"78 #6"%-%&*%!+* "%)9!$,(#3 6#-+$+!%.#3 

$ #6$+7,)%!+* !#&'9# -$)=")..#3 -%*!%&'(#+!$ (9#(%/(7. ),!#.)!#.). E)((73 ,$- 

)=%(!#, $+6#&'05%!+* -&* 0)-)/ -$().$/%+9#=# .#-%&$"#,)($* H;;@;  

• $%&'()*+.-)+(%//%'(0&/1+,% &-%+(, – $8 6#,%-%($% #6"%-%&*%!+* "%)9!$,-

(#3 6#-+$+!%.#3 $ #6$+7,)%!+* !#&'9# 6"#-59<$#((#3 4)0#3 0()($3 (!)9!$/%+9#3). 

E)((73 ,$- )=%(!#, $+6#&'05%!+* -&* 0)-)/ -$().$/%+9#=# .#-%&$"#,)($* H;;@, 

#6$+)($* .#-%&%3 ?;@, 56"),&*12$8 6"#<%++).$;   

• )+(%//%'(0&/1+,% &-%+(, – 6#,%-%($% $ &#=$9) $8 ")4#!7 #6"%-%&*%!+*  

!#&'9# 6&)($"512%3 6#-+$+!%.#3, $ 0()($* 8")(*!+* , A"%3.#,#3 4)0% 0()($3 (+!")-

!%=$/%+9#3). E)((73 ,$- )=%(!#, $+6#&'05%!+* -&* 6#+!"#%($* 6"#4&%.(# #"$%(!$"#-

,)((78 $(!%&&%9!5)&'(78 +$+!%. () #+(#,% )66)")!)  A"%3.#,78 B9+6%"!(78 +$+!%. 

(0)-)/$ -$)=(#+!$9$, 6"#%9!$"#,)($*, 6#+!"#%($* +#,%!512$8 C  $ +$+!%. !%8($9#-

B9#(#.$/%+9#=# 6"#%9!$"#,)($*);  

• -)2$)3+,% &-%+(,, 6#&(#+!'1 "%)&$0512$% A5(9<$#()&'(#+!' )"8$!%9!5"7 

=$4"$-(#=# )=%(!) H;;@. E)((73 ,$- )=%(!#, $+6#&'05%!+* -&* 6#+!"#%($* +&#>(78, 

$(!%&&%9!5)&'(78 +$+!%. 56"),&%($* $ 6&)($"#,)($*, 9#(!5" 9#!#"78 +#+!#$! $0 -,58 

B&%.%(!#,: 1) -$().$/%+9#3 .#-%&$ 6"#<%++) 56"),&%($* $ 2) 4&#9) (.#-5&*), "%)&$-

0512%=# 6#$+9 "%:%($* .(#=#6)").%!"$/%+9#3 0)-)/$ $ ,7")4#!9$ (=%(%")<$$) 

56"),&*12%=# ,#0-%3+!,$* () .#-%&' 6"#<%++) 56"),&%($*. 

;"$.%(%($% !%8(#&#=$$ =$4"$-(78 )=%(!#, H;;@ -&* A#".)&$0)<$$ 6"#<%+-

+#, 56"),&%($* +!"#$!%&'(7.$ ")4#!).$ 6#0,#&*%! ),!#.)!$0$"#,)!' A5(9<$$ ?;@ 6# 

=%(%")<$$ )&'!%"()!$,(78 ,)"$)(!#, "%:%($* ")0&$/(78 0)-)/: 6#$+95 $(,%+!#"#, $ 

6#+!),2$9#, .)!%"$)&#,, ,74#"5 +546#-"*-(78 #"=)($0)<$3, #4()"5>%($1 $ &$9,$-

-)<$$ «509$8 .%+!» , 6&)($"#,)($$. G+6#&'0#,)($% !%8(#&#=$$ =$4"$-(#=# )=%(!) 

6"%-6#&)=)%! #6$+)($% 6"%-.%!(#3 #4&)+!$ + 6#.#2'1 ")0&$/(78 6# A5(9<$#()&'(#-

+!$ 6"#=")..(78 6"#-59!#,, $(!%="$"#,)((78 , %-$(51 +$+!%.5 6#--%">9$ 6"$(*!$* 

"%:%($3:  EH  BPsim.MAS $ +$+!%.7 !%8($9#-B9#(#.$/%+9#=# 6"#%9!$"#,)($* 

(KC;) BPsim.MSS [3].  $+!%.) KC; BPsim.MSS "%)&$05%! !%8(#&#=$1  $(!%&&%9!5-
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)&'(78 )=%(!#, (GI), #4%+6%/$,)1251 6#&'0#,)!%&* $(+!"5.%(!#. ")0")4#!9$ 6"#-

4&%.(#-#"$%(!$"#,)((78 $(!%&&%9!5)&'(78 +$+!%.. K%8(#&#=$* GI 6#0,#&*%! ),!#.)-

!$0$"#,)!' !"5- ?;@ 6# "%:%($1 0)-)/ )()&$0) $ +$(!%0) #"=)($0)<$#((#-

!%8($/%+9$8 +$+!%., !)9$8 9)9 "%$(>$($"$(= 4$0(%+-6"#<%++#, [4], 56"),&%($% 6"#%9-

!).$, 56"),&%($% +!"#$!%&'(7.$ ")4#!).$.    

J) #+(#,5 -$().$/%+9#3 .#-%&$ 6"#<%++#, 6"#%9!$"#,)($* $ +!"#$!%&'+!,), 

"%)&$0#,)((#3 , BPsim.MAS, ,0*!) .#-%&' H;;@, 9#!#")* #4%+6%/$,)%! 6#--%">95 

6&)($"#,)($* ")4#! $ #<%(9$ ")0&$/(78 6"#%9!#, 0)+!"#39$. H#-%&' 6#$+9) "%:%($3, 

"%)&$0#,)(()* , BPsim.MSS, &%>$! , #+(#,% 6#$+9) BAA%9!$,(78 "%:%($3 .(#=#9"$-

!%"$)&'(78 0)-)/ 56"),&%($* +!"#$!%&'(7.$ ")4#!).$: 56"),&%($* !%952$.$ 6"#<%+-

+).$ +!"#$!%&'+!,) $ 6"#%9!$"#,)($*, 6"$(*!$$ "%:%($3 #4 5/)+!$$ , !%(-%"% () 

+!"#$!%&'+!,#. F "%05&'!)!% $(!%=")<$$ 6"%-&#>%((78 .#-%&%3 -#+!$=)%!+* 9#.6&%9+-

()* ),!#.)!$0)<$* !"5-) ?;@ 6# 56"),&%($1 +!"#$!%&'+!,#.. 

5(4'(L,)"( .,2!1!J +)',$)!1P/,0, N,12$/0(  «Wan Bao» 

F 8#-% #4+&%-#,)($* 6"%-.%!(#3 #4&)+!$ 47&$ ,7*,&%(7 +&%-512$% B!)67 

56"),&%($* +!"#$!%&'(7.$ ")4#!).$: 56"),&%($% !%952$.$ ")4#!).$, A#".$"#,)($% 

4$0(%+-6&)(), #!")>)12%=# 6"%-6#&)=)%.7% B9#(#.$/%+9$% 6#9)0)!%&$ -%*!%&'(#+!$ 

8#&-$(=) 6"$ #6"%-%&%((78 ()/)&'(78 5+&#,$*8, 6#&5/%($% 9"%-$!) () +!"#$!%&'+!,#, 

5/)+!$% , !%(-%"% () +!"#$!%&'+!,#, 6&)($"#,)($% 6"#%9!(78 $ +!"#$!%&'(78 ")4#!, 

#+52%+!,&%($% 6"#-)>$/+-)/$ , )"%(-5 6&#2)-%3 ,#0,%-%((78 #4D%9!#,. 

F $(+!"5.%(!% BPsim.MSS 47&$ #6$+)(7 #+(#,(7% 9&)++7, #!")>)12$% +#-

-%">)($% 4)0 -)((78 8#&-$(=) 6# 6#+!),2$9). .)!%"$)&#,, 8)")9!%"$+!$9). 0%.%&'-

(78 5/)+!9#,, +546#-"*-(7. #"=)($0)<$*., +!"59!5"% 8#&-$(=), 9"%-$!(7. #"=)($0)-

<$*. $ !.-. M) #+(#,)($$ ")0")4#!)((#3 -$)=")..7 9&)++#, 47& +6"#%9!$"#,)( GI 

4$0(%+-6&)($"#,)($*, #4%+6%/$,)12$3 , ),!#.)!$0$"#,)((#. "%>$.% =%(%")<$1 )&'-

!%"()!$,(78 ,)"$)(!#, 4$0(%+-6&)(#, +!"#$!%&'(78 ")4#!. ?;@ #+52%+!,&*%! #<%(95 

6"%-&#>%((78 6&)(#, $ ,74#" 4#&%% ,7=#-(#=# + B9#(#.$/%+9#3 !#/9$ 0"%($* 6&)().  

M)/)&'(7% 5+&#,$* ,74")((#=# 4$0(%+-6&)() 6#-)1!+* () ,8#- ")0")4#!)((#3 , 

BPsim.MAS $.$!)<$#((#3 .#-%&$ 6"#%9!(78 $ +!"#$!%&'(78 ")4#!. H#-%&' 6"%-()-

0()/%() -&* #<%(9$  ,&$*($* 56"),&*12$8 "%:%($3 () -$().$/%+9$% 8)")9!%"$+!$9$ 

6"#<%++#, 6"#%9!$"#,)($* $ +!"#$!%&'+!,) 8#&-$(=) «Wan Bao». O -)((7. 8)")9!%"$-

+!$9). #!(#+*!+*: A)9!$/%+9)* +!#$.#+!' 6"#<%++#,, 6%"%")+6"%-%&%($% "%+5"+#, (-%-

(%>(78, .)!%"$)&'(78 $ !"5-#,78) .%>-5 6"#<%++).$, 6"#+!#$ , ")4#!)8, 6%"%="509$ 

#!-%&'(78 6"#<%++#,, ,7*,&%((7% 6"#<%++7, !"%4512$% 6#-9&1/%($* +546#-"*-(78 

"%+5"+#,, A)9!$/%+9$% +5..)"(7% #4D%.7 ")4#/%3 +$&7 $ .)!%"$)&#,, A)9!$/%+9)* 

-&$!%&'(#+!' 6"#<%++#,. P<%(95 8)")9!%"$+!$9 +"%-7 #+52%+!,&*1! , .#-%&$ $(!%&-

&%9!5)&'(#-"%)9!$,(7% )=%(!7.  

@)++.#!"$. #6$+)($% 4)07 0()($3 (QJ) +&%-512$8 )=%(!#,: )=%(!) #6%")<$3 

AOp, #!,%/)12%=# 0) ,7*,&%($%  , .#-%&$ #6%")<$3, !"%4512$8 6#-9&1/%($* +546#--

"*-); )=%(!) ")+6"%-%&%($*  !, "%)&$0512%=# 0)8,)! 0)*,9$ () ,76#&(%($% #6%")<$$ $ 

")+6"%-%&%($% "%+5"+#, 8#&-$(=) R"#$% $ +546#-"*-(78 "%+5"+#, , 6"#<%++% ,76#&(%-

($* #6%")<$$ Op. P6$+)((7%  )!"$45!7 0)*,9$ z () ,76#&(%($% #6%")<$3 6"%-+!),&%-

(7 , !)4&. 1. 

F 8#-% ")0")4#!9$ QJ )=%(!#, 47&$ $+6#&'0#,)(7 +&%-512$% #6%")!#"7 ")4#!7 

+ 0)*,9).$:  Select(z,Node) – 0)*,9) z 0)8,)/%() 50&#. Node; Select(z,Node)<>1 – 0)*,9) z 

(% 0)8,)/%() 50&#. Node. K)9>% 6"$ #6$+)($$ QJ 47&$ $+6#&'0#,)(7 6%"%.%((7%, +#-

6#+!),&*12$% ,"%.* $.$!)<$$ $ 9)&%(-)"(#% ,"%.*: iRes43 – !%952$3 -%(',   iRes44 – 

!%952$3 .%+*<. P6$+)($% QJ )=%(!#,  &' $  ! $ #6%")<$$ Op 6"$,%-%(# , !)4&. 2. 
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:(L1$#( 1 

9-'!2!1!/$! ()'$LM),3 4(%3"$ z /( 3O-,1/!/$! ,-!'(#$$ Op 

P4#0()/%($% P6$+)($% 

z_p K"%45%.7% !"5-#0)!")!7 () ,76#&(%($% #6%")<$$ Op  

z_s K"5-#0)!")!7 6# #6%")<$$ Op, #!(%+%((7% () +546#-"*- 

z_time P+!),:%%+* ,"%.* ,76#&(%($* #6%")<$$ Op  

z_pr 
;"$0()9 6"$,&%/%($* +546#-"*-) -&* ,76#&(%($* #6%")<$$ Op: 

0 – (% 6"$,&%9)%. +546#-"*-; 1 – 6"$,&%9)%. +546#-"*- 

z_owner 
R0%&-,&)-%&%< 0)*,9$ z ()=%(!  &' $&$  !, #6%")<$* &', +&%-

-512$3 50%& .#-%&$ NextNode) 

z_d E%(' ()/)&) #6%")<$$ Op 

z_m H%+*< ()/)&) #6%")<$$ Op 

:(L1$#( 2 

87 (0!/),3 ,-!'(#$$ $ '(+-'!2!1!/$% $ ,-$+(/$! M41(-,-!'(#$$  

4&5& 5+&+)6 &-%+(& .7%$&8)) AOp 

9-$+(/$! +$)M(#$$ G+1,3$! IF G+1,3$! THEN 

Select(z,AOp) R"#$%:= R"#$%-z_p 

(iRes43=z_d)&(iRes44=z_m) z_pr:=0 

 546#-"*- -&* ,76#&(%($* 

#6%")<$$ (% !"%45%!+*, -#+!)-

!#/(# +,#$8 "%+5"+#, z_p(R"#$% z_owner:="Op" 

Select(z,AOp) z_s:=z_p – R"#$% 

(iRes43=z_d)&(iRes44=z_m) R"#$%:=0 

z_pr:=1 

 546#-"*- -&* ,76#&(%($* 

#6%")<$$ !"%45%!+*, (%-#+!)-

!#/(# +,#$8 "%+5"+#, z_p>R"#$% 
z_owner:="Op" 

9:/.*); 5&70:'& ) $%:0$:, +& *,<.3% .7%$&8)) Op 

A1$)!1P/,+)P G+1,3$% 4(-M+"( 5!+M'+O /( 3ON,2! 
Select(z,Op) R"#$%:=R"#$%+z_p 

z_time 
z_pr=0 z_owner:="NextNode" 

4&5& 5+&+)6 &-%+(& $&:7$%3%/%+); A= 

9-$+(/$! +$)M(#$$ G+1,3$! IF G+1,3$! THEN 

Select(z,AP)<>1 

Select(z,Op) 

J)8,)! )=%(!#. I@ 0)*,9$ + 

!"%4#,)($%. +546#-"*-) 6"$ 

5+&#,$$ (%0)(*!#+!$ )=%(!) z_pr=1 

z_owner:=" !" 

Select(z,AP) 
R"#$%:= R"#$%+z_p –

z_s 
F"%.* ,76#&(%($* #6%")<$$ 

0)9#(/$&#+' 
z_time=0 z_owner:= "NextNode" 

Select(z,AP) z_pr:=0 

z_time>0 R"#$%:= R"#$%-z_s 

F"%.* ,76#&(%($* #6%")<$$ 

(% 0)9#(/$&#+' $ +546#-"*- 

5>% (% !"%45%!+*  R#)% *z_s z_owner:="Op" 

Select(z,AP) 

z_time>0 
F"%.* ,76#&(%($* #6%")<$$ 

(% 0)9#(/$&#+' $ +546#-"*- 

%2% !"%45%!+* R"#$%<z_s 
z_time:= z_time-1 



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

.,2!1$',3(/$% $ +'!2+)3 (3),.()$4(#$$ .,2!1$',3(/$% 
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&',3!2!/$! Q"+-!'$.!/)( + .,2!1PR +)',$)!1P/,0, N,12$/0( «Wan Bao» 

G.$!)<$#((73 B9+6%"$.%(! + .#-%&'1 +!"#$!%&'(#=# 8#&-$(=) 6"#,#-$&+* +# 

+&%-512$. ()/)&'(7.$ 5+&#,$*.$ $ 56"#2%($*.$: 1) #+52%+!,&%($% +!"#$!%&'+!,) 

11 #4D%9!#, + 6#+&%-512%3 6"#-)>%3 ,#0,%-%((78 6&#2)-%3; 2) #+52%+!,&%($% +!"#$-

!%&'+!,) <%&$9#. () -%('=$ 9"%-$!(78 #"=)($0)<$3 + 5/%!#. ,76&)!7 4%+6"#<%(!(#=# 

9"%-$!); 3)  ()&$/$% , +#4+!,%((#+!$ 6"$=#-(#=# -&* +!"#$!%&'+!,) 0%.%&'(#=# 5/)+!-

9); 4) ()&$/$% () +9&)-% ,+%8 (%#48#-$.78 -&* +!"#$!%&'+!,) .)!%"$)&#,; 5) ")+/%! 

6"$47&$ 4%0 5/%!#, ()&#=#,. 

@%05&'!)!7 6"#,%-%((78 + .#-%&'1 H;;@ B9+6%"$.%(!#, +#8")(*1!+* , MS 

Project $ MS Excel. 

@)+8#-7 6"#%9!) () 9#(%< $.$!)<$#((#=# B9+6%"$.%(!) -#+!$=&$ 0()/%($* 

3,4·10
9
 1)(%3.  5..) +"%-+!, () +/%!% 9# ,"%.%($ #9#(/)($* .#-%&$"#,)($* -#+!$=&) 

0()/%($* 6,76·10
9
 1)(%3.  

E)((7% B9+6%"$.%(!) +#=&)+51!+* +# +!)!$+!$/%+9$.$ -)((7.$ ")4#!7 +!"#$-

!%&'(#=# 8#&-$(=) «Wan Bao» () 6"#!*>%($$ ,"%.%((#=# $(!%",)&) , 5 &%! (+ $1(* 

2005 =. 6# ),=5+! 2010 =.).  

FO3,2O 

;"$.%(%($%  ;;@ () #+(#,% !%8(#&#=$$ =$4"$-(78 )=%(!#, H;;@ , 56"),&%-

($$ +!"#$!%&'(7. 8#&-$(=#. #4%+6%/$,)%! ),!#.)!$0$"#,)((#% "%:%($% ?;@ +&%-

-512$8 0)-)/ )()&$0) $ +$(!%0) +&#>(78 #"=)($0)<$#((#-!%8($/%+9$8 +$+!%.: A#"-

.$"#,)($% 4$0(%+ 6&)() ")4#! + 6#.#2'1 ")0")4#!)((#=# , BPsim.MSS GI 4$0(%+-

6&)($"#,)($*; 6&)($"#,)($% 6"#%9!(78 $ +!"#$!%&'(78 ")4#! () #+(#,)($$ #<%(9$ 

-$().$/%+9$8 8)")9!%"$+!$9 6"#<%++#, 6"$ 6"#,%-%($$ B9+6%"$.%(!#, + ")0")4#!)(-

(#3 $.$!)<$#((#3 .#-%&'1  , BPsim.MIS, ,9&1/)* #<%(95 #4D%.) +546#-"*-(78 ")-

4#!. G(!%=")<$* !%8(#&#=$3 -$)&#=#,78 B9+6%"!(78 +$+!%. $ $.$!)<$#((#=# .5&'!$)-

=%(!(#=# .#-%&$"#,)($* #4%+6%/$,)%! (%6"%"7,(51 9#.6&%9+(51 6#--%">95 6"$(*-

!$* "%:%($3 , +A%"% 56"),&%($* +!"#$!%&'(7. 8#&-$(=#..  
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