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+,-./0120 3,1345016, +, ,71, 62 82905 3,- 05-2 1,: 

 062 ;-6,<,7290 65,2609=1,>, +508+52?62?   

2 +,9=@,-;120< 2<26;A2,11,>, <,80925,-;12? 

2. -. <*(*B%&*, 5. >. C*DEDF))E#, +. ;. 7FG&%) (1*D"B"H#'" I")#') 

  !"#$%&'(( )*(+& ,(*(- %$(.(#$)(!!/+0 ,*(-,*0&$0&+0 ")$%+%1023!%4 %$-

*"#20 #$%0$ 5"-"." ,%)/6(!0& 7%!78*(!$%#,%#%1!%9% ,%$(!:0"2" #)%(4 ,*%-87:00. 

;*%05)%-#$)%, <7#,28"$":0&, #(*)0#!%( #%,*%)%=-(!0( 0 8$0205":0& )/#%7%$(>!%2%-

90.!%4 0 !"87%(+7%4 ,*%-87:00 # -20$(23!/+ =05!(!!/+ :072%+, 7 .0#28 7%$%*%4 

%$!%#0$#& ")$%+%1023, &)2&($#& *(5823$"$%+ #%)+(#$!%4 *"1%$/ $*(> #0#$(+ (,*%05-

)%-#$)(!!%4, *"#,*(-(2(!0& 0 %1(#,(.(!0&, #0#$(+/ ?0*+(!!%9% #(*)0#"), 8#,(6!%#$3 

?8!7:0%!0*%)"!0& 7%$%*/> 5")0#0$ ) 5!".0$(23!%4 #$(,(!0 %$ <??(7$0)!%9% +(>"-

!05+" )5"0+%-(4#$)0& +(=-8 !0+0.  

@#20 ,(*)/( -)( #0#$(+/ ?8!7:0%!0*8A$ %$!%#0$(23!% #$"1023!%, $% *(5(*)/ 

,%)/6(!0& 7%!78*(!$%#,%#%1!%#$0, #)&5"!!/( # <$","+0 <7#,28"$":00 0 #(*)0#!%9% 

#%,*%)%=-(!0&, %#$"A$#& ,*"7$0.(#70 !(0#,%2358(+/+0. ;%<$%+8 %-!0+ 05 ,8$(4 ,%-

)/6(!0& 7%!78*(!$%#,%#%1!%#$0 ,*%-87:00 &)2&($#& *"5)0$0( ?0*+(!!%4 -02(*#7%-

#(*)0#!%4 #($0 (BCC) 0 %,$0+05":0& 8,*")2(!0& (A. 

C$*"$(90& *"5)0$0& BCC #)&5"!" # %:(!7%4 *0#7%), 7%$%*"& -%2=!" %1(#,(.0$3 

,*0!&$0( !"8.!%-%1%#!%)"!!/> *(6(!04 0 #)(#$0 7 +0!0+8+8 *0#70 )#(> 7"$(9%*04. 

B2& <$0> :(2(4 !(%1>%-0+" )#(#$%*%!!&& %:(!7", -2& .(9% +%=($ 0#,%235%)"$3#& #0#-

$(+" #1"2"!#0*%)"!!/> ,%7"5"$(2(4 (CC; - Balanced Scorecard), *"5*"1%$"!!"& B<)0-

-%+ D%*$%!%+ 0 E%1(*$%+ F",2"!%+ !" %#!%)( 0##2(-%)"!04 "+(*07"!#70> 7%+,"!04, 

# 0#,%235%)"!0(+ *"5*"1%$"!!%4 ) 30-> 9%-"> )% G*"!:00 7%!:(,:00 tableau de bord 

[1]. Balanced Scorecard *"5*"1%$"!" !" %#!%)( .($/*(>#2%4!%9% 9*"?", 9-( 7"=-%+8 (9% 

#2%A #%%$)($#$)8($ #)%& ,(*#,(7$0)": ?0!"!#%)/> %=0-"!04; *%#$"; ,*%:(##%); 720(!-

$". ;*0 <$%+ 7"=-%4 ,(*#,(7$0)( CC; #%%$)($#$)8($ #)%4 !"1%* 72A.()/> ,%7"5"$(2(4 

<??(7$0)!%#$0 (KPI – Key Performance Indicators).  #( !"1%*/ KPI, %1H(-0!(!!/( ) 

,*0.0!!%-#2(-#$)(!!8A #($3, 0 %1*"58A$ #.($!8A 7"*$8 CC;. 

F%+,2(7#!"& #0#$(+" %:(!70 #81H(7$" BCC, *"5*"1%$"!!"& # 0#,%235%)"!0(+ 

#1"2"!#0*%)"!!%4 #0#$(+/ ,%7"5"$(2(4, ,%5)%2&($ ,*%)(#$0 "!"205 *(5823$"$%) 0> 

-(&$(23!%#$0, )/&)0$3 ) ,*(-(2"> %-!%?%*+"$!/> 9*8,, ,*(-,*0&$04 20-(*%) 0 "8$-

#"4-(*%) [2].   *(5823$"$( ,*%)(-(!!%9% "!"205" 1/20 )/-(2(!/ ?"7$%*/, )20&A'0( 

!" <??(7$0)!%#$3 -(&$(23!%#$0 #81H(7$%) BCC, 7%$%*/( +%=!% #7%**(7$0*%)"$3 # :(-

23A %,$0+05":00 7%+,2(7#!%9% ,%7"5"$(2& <??(7$0)!%#$0 BCC: 

1) .0#2% ,%#$%) ) #81H(7$( BCC; 

2) 7%20.(#$)% *"1%.0> !" %-!%+ ,%#$8; 

3) *"-08# %>)"$" #81H(7$%+ BCC ,8!7$%) 7%!:(!$*":00 ")$%+%102(4 (;FI); 

4) .0#2% 5"&)%7 05 ;FI ) #81H(7$ BCC. 

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

)0#!%9% ,*(-,*0&$0&, 7%$%*/4 ,%5)%2&($ *(9820*%)"$3 0!$(!#0)!%#$3 *"1%$/ 7"7 %1%-

*8-%)"!0&, $"7 0 ,(*#%!"2". 

D"028.60+ +($%-%+, ,%5)%2&A'0+ !( $%237% %:(!0$3 <??(7$0)!%#$3 ?8!7-

:0%!0*%)"!0& #8'(#$)8A'(4 BCC, !% 0 ,*%9!%50*%)"$3 (( #%#$%&!0( ,*0 05+(!(!00 

0#>%-!/> ,"*"+($*%) 0 )!(6!0> )%5-(4#$)04, &)2&($#& 0+0$":0%!!%( +%-(20*%)"!0(. 

;*0 #%5-"!00 #0#$(+ ,%--(*=70 ,*0!&$0& *(6(!04 (C;;E) 0+0$":0%!!"& +%-(23  

+%=($ #$"$3 %-!0+ 05 0!$(22(7$8"23!/> +%-82(4, 7%$%*/( ,%5)%2&$ )/1*"$3 05 )%5-

+%=!/> *(6(!04 !"028.6((.   

J,$0+05":0%!!/4 7%+,3A$(*!/4 <7#,(*0+(!$ !" 0+0$":0%!!%4 +%-(20 ,%5)%-

20$ %,*(-(20$3 $"7%( 8,*")2&A'(( )%5-(4#$)0(, ,*0 7%$%*%+ 0##2(-8(+/( ,%7"5"$(20 
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<??(7$0)!%#$0, *"##+"$*0)"(+/( ) +%-(20 7"7 ,"*"+($*/ :(2()%4 ?8!7:00, 18-8$ %,-

$0+"23!/ -2& #0#$(+/ ,*0 #2%=0)60>#& )!(6!0> 8#2%)0&> [3].  

K(2()%4 ?8!7:0%!"2 +%-(20 720(!$%%*0(!$0*%)"!!%4 #0#$(+/ 8#$"!")20)"($ 

1"2"!# +(=-8 0!$(*(#"+0 720(!$" 0 ,*(-,*0&$0& BCC, $.(. !">%-0$ $"7%( #%#$%&!0( 

#0#$(+/, ,*0 7%$%*%+ +0!0+"23!/+0 18-8$ 7"7 5"$*"$/ 720(!$", #)&5"!!/( # )%##$"-

!%)2(!0(+ ")$%+%102&, $"7 0 5"$*"$/ #81H(7$" BCC, #)&5"!!/( # ,*%#$%&+0 %1%*8-%-

)"!0& 0 *"1%.0>: 
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– 5"$*"$/ BCC, #)&5"!!/( # ,*%#$%(+; Sp – 5"$*"$/, #)&5"!!/( # ,*%#$%(+ %-!%9% ,%#$" 

) ."#, *81./.; Sw – #*(-!&& 5"*"1%$!"& ,2"$", *81./.; j

1X  – 7%20.(#$)% ,%#$%) ) j-+ #81H-

(7$( BCC; j

2X  – 7%20.(#$)% *"1%.0> !" %-!%+ ,%#$8; Tpr – #*(-!(( )*(+& ,*%#$%& %-!%-

9% ,%#$", ."#; R – 7%20.(#$)% #81H(7$%) BCC. 
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– ,%$(*0 )2"-(23:(), #)&5"!!/( -%#$")7%4 0 ,*(1/)"!0(+ ")$%$(>!070 ) #81H(7$( 

BCC; Sc – #*(-!0( ,%$(*0 )2"-(23:" ")$%$(>!070, #)&5"!!/( # (( ,*%#$%(+, *81./.; N
j
– 

7%20.(#$)% %1#28=(!!/> ")$%+%102(4 ) j-+ #81H(7$( BCC; j

3X – #*(-!(( *"##$%&!0( 

-%#$")70 ")$%+%102(4 -% j-9% #81H(7$" BCC, 7+; V – #7%*%#$3 -%#$")70 ")$%+%102& -% 

#81H(7$" BCC, 7+/.; jTrep  – #*(-!(( )*(+& *(+%!$" ")$%+%102& !" j-%+ #81H(7$( 

BCC, .. 

;*0 <$%+ !"72"-/)"A$#& %9*"!0.(!0& !" +0!0+"23!/4 0 +"7#0+"23!/4 8*%-

)(!3 5"9*8570 ,%#$%), .0#2% ,%#$%) 0 7%20.(#$)% *"1%.0> !" ,%#$">. 

L%-(23 1/2" ,%#$*%(!" ) #*(-( 0+0$":0%!!%9% +%-(20*%)"!0& AnyLogic 6. ;*0 

,%#$*%(!00 +%-(20 1/20 #%)+('(!/ -)" ,%->%-": "9(!$!%( +%-(20*%)"!0( () 7".(#$)( 

"9(!$%) )/#$8,"A$ ")$%+%1020) 0 -0#7*($!%-#%1/$04!%( (,*%:(## %7"5"!0& 8#2890 ) 

-02(*#7%-#(*)0#!%+ :(!$*(). B2& "9(!$" «")$%+%1023» %,*(-(2(!/ -)" #%#$%&!0&: «0#-

,*")!/4» 0 «$*(18($#& *(+%!$». ;(*(>%- 05 ,(*)%9% #%#$%&!0& )% )$%*%( %,*(-(2&($#& 

5")0#0+%#$3A )(*%&$!%#$0 %$7"5" ")$%+%102& %$ ,*%1(9", )*(+& )%5)*"$" ) *"1%.(( #%-

#$%&!0( «C*(-!(( )*(+& 8#$*"!(!0& !(0#,*")!%#$0» (Y) – )/-(2(!!/+0 *"!(( ,"*"-

+($*"+0: .0#2% ,%#$%) (M1), 7%20.(#$)% *"1%.0> !" %-!%+ ,%#$8 (M2), *"##$%&!0( +(=-

-8 CK 0 ;FI (X3), *"#,*(-(2(!0( ,%$%7" 5"&)%7 05 ;FI ) CK (X4), *(=0+ *"1%$/ CK 

(X5) (*0#. 1). 

;%+0+% <$%9% -2& 7"=-%9% "9(!$"-")$%+%102& ,*0 (9% 9(!(*":00 %,*(-(2&($#& 

#)%4#$)% «$0,» (1"5%)/4 ")$%+%1023, #(-(23!/4 $&9"., ")$%+%1023 # ,*0:(,%+, #"+%-

#)"2, #,(:0"2050*%)"!!/4), ) #%%$)($#$)00 # 7%$%*/+ %,*(-(2&($#& *"#>%- 5","#!/> 

."#$(4 0 -20$(23!%#$3 *(+%!$!/> *"1%$. 

B2& +%-(20*%)"!0& ,"*7" ")$%+%102(4 1/20 #%5-"!/ -)" 72"##": Auto ("9(!$-

!/4 72"##, +%-(20*8($ %-0! ")$%+%1023 – *0#. 2) 0 PKA (+%-(20*8($ ;FI, «!"#(2(!-

!/4» "9(!$"+0-")$%+%102&+0). 
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5EJ. 1. ;K"#!#*L M%$")N OF#(PE%#EB%&*#EL %DQ"(!* «*&!%M%DE)N» 

 

5EJ. 2.  !BF(!FB* E J%J!*& ()*JJ* Auto 

;*0 5",8#7( +%-(20 -2& 7"=-%9% "9(!$" Auto 9(!(*0*8A$#& !"."23!%( 5!".(!0( 

$(78'(9% ,*%1(9" (7%$%*/4 5"$(+ ,%#$%&!!% 8)(20.0)"($#& !" )(20.0!8 flowAuxVar), 

+"7#0+"23!/4 ,*%1(9 ")$%+%102& 0 )(20.0!" ,*%1(9" -% %$7"5". ;*0 -%#$0=(!00 ,"-

*"+($*%+ «,*%1(9» 7*0$0.(#7%9% 5!".(!0&, ,*0 7%$%*%+ ,*%0#>%-0$ %$7"5, #$"$8# "9(!-

$" +(!&($#& # Working («N#,*")!/4») !" OutOfOrder («O*(18($#& *(+%!$»), 9(!(*0*8-

($#& 5"&)7" !" %1#28=0)"!0(, ")$%+%1023 ,%,"-"($ ) $*"!#,%*$!8A #($3 0 !".0!"($ 

-)09"$3#& ) #(*)0#!/4 :(!$* -2& %#8'(#$)2(!0& *(+%!$!/> *"1%$. 

B%*%=!"& #($3 #%5-"($#& # ,%+%'3A 0!#$*8+(!$" PolyLine, " ,(*(7*(#$70, #81H-

(7$/ BCC 0 +(#$" -0#2%7":00 ")$%+%102(4 – 0!#$*8+(!$" Rectangle  (*0#. 3). 

 

5EJ. 3. RB*KM"#! !B*#JS%B!#%G J"!E M%$")E 

;%#2( ,*01/$0& ")$%+%102& ) #(*)0#!/4 :(!$* ) %1H(7$( #%5-"!!%9% 72"##" 

ServiceStation %#8'(#$)2&($#& (9% %1#28=0)"!0(: ,*%)(*&($#& !"20.0( 5","#!%4 ."#$0, 

!(%1>%-0+%4 -2& *(+%!$", " ) #28."( (( %$#8$#$)0&, 5"&)7" ,%,"-"($ ) 12%7 5"-(*=70, 

0+0$0*8A'04 %=0-"!0( 5","#!/> ."#$(4, 5"$(+ 5"&)7" ,%,"-"($ .(*(5 12%7 %.(*(-0 ) 

12%7 5"-(*=70, 0+0$0*8A'04 *(+%!$ (*0#. 4).  
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5EJ. 4.  %J!*& E J!BF(!FB* ()*JJ* ServiceStation 

C $%.70 5*(!0& %,$0+"23!%#$0 ?8!7:0%!0*%)"!0& )#(4 #($0 *":0%!"23!%4 &)-

2&($#& *")!%+(*!"& 5"9*857" )#(> #81H(7$%) %$!%#0$(23!% 0> ,*%(7$!/> ,"*"+($*%) # 

#%>*"!(!0(+ ,*0(+2(+%9% 8*%)!& 7".(#$)" %1#28=0)"!0&.   

B2& ,*(-,*0&$04, !( 0#.(*,")60> #)%0 ,*%05)%-#$)(!!/( )%5+%=!%#$0, )/&)-

2&A$#& ,*0.0!/ !057%4 <??(7$0)!%#$0 ?8!7:0%!0*%)"!0&, )/-(2&A$#& ,*%(7$!/( 

,"*"+($*/, 7%**(7$0*%)7" 7%$%*/> ,%5)%20$ %*9"!05%)"$3 -(&$(23!%#$3 1%2(( *":0%-

!"23!%.  %5+%=!/( )"*0"!$/ ,(*(*"#,*(-(2(!0& *(#8*#%) )!8$*0 #($0 #%#$")2&A$#& # 

8.($%+ 0+(A'0>#& *(5(*)%) ,2%'"-(4 -2& *"5+('(!0& -%,%2!0$(23!/> ,%#$%), +0-

!0+"23!% !(%1>%-0+%9% 8*%)!& %1(#,(.(!!%#$0 %1%*8-%)"!0(+ 0 *"1%.0+0 (*0#. 5). 

 

5EJ. 5. <%$")N OF#(PE%#EB%&*#EL 8  , B"*)ET%&*##*L & AnyLogic 

;%#2( ,*%9%!" +%-(20 # 5"-"!!/+0 !"1%*"+0 5!".(!04 ,"*"+($*%) "!"20$07 

%:(!0)"($, 7"70( 828.6(!0& ,*0!(#8$ ,2"!0*8(+/( +(*%,*0&$0& 7"=-%+8 #81H(7$8 

BCC 0 )#(4 #0#$(+( ) :(2%+, )/*"1"$/)"($ #$*"$(90A *"5)0$0& 0 7%+,2(7# +(*%,*0&-

$04 ,% (( *("205":00, 7%$%*/( 5"$(+ -%)%-&$#& -% #)(-(!0& #81H(7$%) -2& ,%#2(-8A-

'(9% 0> )/,%2!(!0&. 

B2& %:(!70 <??(7$0)!%#$0 ,*(-2%=(!!%9% +($%-", 1/2" *"5*"1%$"!" +%-(23 

-(4#$)8A'(4 #(*)0#!%4 #($0 ")$%+%1023!%4 $(>!070 FILIP !" $(**0$%*00 E(#,81-

2070 F"5">#$"!. I!"205 *(5823$"$%) +%!0$%*0!9" ,%7"5"$(2(4 %:(!70 #(*)0#!%4 #($0 

,%5)%202 )/&)0$3 !",*")2(!0& 7%**(7$0*%)70 () #$%*%!8 8)(20.(!0& 020 8+(!36(!0&) 

!"01%2(( 5!".0+/> ,*%(7$!/> ,"*"+($*%) #81H(7$%) BCC # :(23A %,$0+05":00 *"1%-

$/ #($0, " $"7=( ,*(-2%=0$3 )"*0"!$ )%5+%=!%9% ,(*(*"#,*(-(2(!0& *(#8*#%) )!8$*0 

#($0. 
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5EJ. 6. -E$ *#EM*PEE SBE T*SFJ(" M%$")E 

;%28.(!!/4 ) *(5823$"$( ,*%)(-(!0& 7%+,3A$(*!%9% <7#,(*0+(!$" !" +%-(20 

)"*0"!$ *"5)0$0& BCC ,%5)%20$ 828.60$3 $(78'0( ,%7"5"$(20 *"1%$/: 

5 #%7*"$0$3 -20!8 %.(*(-(4 !" 3%; 

5 8)(20.0$3 +%'!%#$0 %1#28=0)"!0& !" 3,6%; 

5 #!050$3 )*(+& ,*%#$%& ")$%$(>!070 ) %=0-"!00 %1#28=0)"!0& !" 9%. 

  *(5823$"$( +%-(20*%)"!0& *"1%$/ BCC 1/2% 8#$"!%)2(!%, .$% <??(7$0)!/+ 

&)2&($#& ,*0+(!(!0( -)8> ,%->%-%): -0#7*($!%-#%1/$04!%9% 0 "9(!$!%9% +%-(20*%)"-

!0&, ,%#7%2378 $"7%( #%.($"!0( ,%5)%2&($ #%)+(#$0$3 ,*0!:0,/ ,%#$*%(!0& #0#$(+ 

+"##%)%9% %1#28=0)"!0& # 0+0$":0(4 #$%>"#$0.(#7%9% ,%)(-(!0& 0!-0)0-8"23!/> 

%1H(7$%) (7"7 ) #28."( %$7"5%) 7"=-%4 (-0!0:/ ")$%+%1023!%4 $(>!070). ;*(-2%=(!-

!/4 +($%- ,*0+(!(!0& 0+0$":0%!!%4 +%-(20 ) 7".(#$)( 0!$(22(7$8"23!%9% &-*" ) 

#0#$(+"> ,%--(*=70 ,*0!&$0& *(6(!04 ,%5)%2&($ ,%)/#0$3 7".(#$)% 0 %1%#!%)"!!%#$3 

,*0!0+"(+/> 8,*")2(!.(#70> *(6(!04, #,%#%1#$)8($ ,%)/6(!0A <??(7$0)!%#$0 

?8!7:0%!0*%)"!0& BCC 0 7%!78*(!$%#,%#%1!%#$0 ,*(-,*0&$0& – ,*%05)%-0$(2& ")$%-

+%1023!%4 $(>!070. 
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