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. ё –    .  ё .   
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  ITS      NTC, 
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 : 

     .   
      .   , 

       
 ,       

.     , 
          ,  

   .       
        . .  

 ,     ,  
        . 

      .   
  
2.2               

.  – .  
 

      .  –             
. ,        

   .  
   

       
   .     

           
     : [1] 
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  (   )     

:   М = + , ,                                                                                                .  

 
 : 

   М = + , ,                                                                                                .  

 
 R –  , ,  R=15 , 20 . 

        
  ,    ,   

    ,   
 .       

   ,   , 
     ,  – 1,75 

,    ,    
– 1,25   .      

  : 
 

𝐻 = 𝐻 я × + , + , ,                                                       .  

 
 , ,  –   ,     

, , . 
    : 

 𝛾 = .                                                                                                                .  

 
   (  ) 

        
,      
       (  ).  

 
1)   ( ),   (2.4),  ПВ  = 7.5 

; а = 82 %; b = 0 %;  = 18 %; / : 
  

𝐻 = × . × + , × + , × = . 
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  ( ),  ПВ  = 8 ; а = 83 %; b = 17%;  = 0 %;  
/ : 

 

𝐻 = × × + , × + , × = . 
 

2)   –   (2.5),  N11 = 2160 / , N22 
= 2596: 

 𝛾 = = , , 
 𝛾 = = , . 

 
       γ12 

3)     aV = 50 / ; 
Ta = 4 / 2; il  = 

7.5 ; al  = 5 ; : 
 𝑡 = 𝑉𝑎, × 𝑇 + , × 𝑙 + 𝑙𝑎𝑉𝑎 ,                                                                     .  

 𝑡 = , × + , × , + = , + , = ,  . 
 

  . 
1)   ( ),   ПВ  = 4.2 ; а = 30 %; b = 2 %;  =98 

%; / : 
 𝐻 = × + , × + , × = . 

 
 

2)  , 
21N  = 468 / : 

 𝛾 = = , . 
 

       γ21 
3)     aV = 50 / ; il  = 4,2 , : 
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𝑡 = , × + , × , + = , + , = ,  . 
 

  , : 
 = ∑ 𝑡 ,                                                                                                           .=  

 = . + . =  . 
 

  : 
 𝑌 = ∑ 𝛾 ,                                                                                                             .=  

 𝑌 = , + , = , . 
 

   , : 
 = , × +− 𝑌 ,                                                                                               .  

 = , × +− , = ,, =  . 

 
 

  , : 
 𝑡 = − × 𝛾𝑌 ,                                                                                         .  

 𝑡 = − × ,, =  , 

 𝑡 = − × ,, =  . 

 
        

    , ПВ  = 7,5 , : 
 𝑡 = + 𝑉 ,                                                                                                .  
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𝑡 = + ,, =  . 

 
    ,    

     .   
    2.6 

 

 

 2.6 –    
 

     
        . 

 «       
 »     
   ,    

   –  .  
      

         
 6  .  
       

  : 
-       6  

; 
 
Nt = No· (1+Bk)(t).                    (2.12) 
 
-      6  

; 
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Nt = (No· (1+Bk)(6)) · (1+B)(t-6),                                    (2.13) 
 

 Nt –     t – , ./ ; 
No –   , ./ ; 
B –    . 

 Bk = 1,0747 ( .    7,4% )  
                     

.    6 . 
  = 1,0200 ( .    2% )   

    . . 
      

   .   .  –  
.       

    (2.12)  (2.13).  
  2.1     

      .  –  
. . 

 
 2.1 –          

.  – .  

№  

 
 
 
 

 , /  
.  (  

      . 
) 

.  
(   . 

2–  ) 
.   

1 2015 7,47 2644 3128 477 
2 2016 7,47 2842 3362 513 
3 2017 7,47 3054 3613 551 
4 2018 7,47 3282 3883 592 
5 2019 7,47 3527 4173 636 
6 2020 7,47 3791 4484 684 
7 2021 2,00 4155 4916 750 
8 2022 2,00 4238 5014 765 
9 2023 2,00 4323 5114 780 
10 2024 2,00 4409 5217 796 
11 2025 2,00 4498 5321 811 
12 2026 2,00 4588 5427 828 
13 2027 2,00 4679 5536 844 
14 2028 2,00 4773 5647 861 
15 2029 2,00 4868 5760 878 
16 2030 2,00 4966 5875 896 
17 2031 2,00 5065 5992 914 
18 2032 2,00 5166 6112 932 
19 2033 2,00 5270 6234 951 

 
       2.2 
     

.  
 

 2.2 –      



44 

 

Δ 
V  , 

/  
λ, 
/  

L, 
 

L-lo, 
 /  /  

0 - - 3600 - - - 
0,1 28,7 103,4 2122 20 50 45 

0,25 18,2 65,4 1713 26 38,5 33,5 
0,5 12,8 46,2 1408 30 33,3 28,3 

0,75 10,5 37,7 1233 33 30,3 25,3 
1 9,1 32,8 1125 34 29,4 24,4 

1,25 8,1 29,2 1040 36 27,8 22,8 
1,5 7,4 25,7 973 38 26,3 21,3 

 
 Δ – ,       

 ; 
λ0 –  , ./ ; 
L –  , ; 
L  l –   , . 

         
 . ,   ,  46,2 / .  

     2   
  .   . ,    

 : 
 𝑃 = 𝑃 𝑎𝑥 × 𝐾 ,                                                                                                .  

 
 Pmax –   ;  

K  –  :  2–    
 1,9,  3–  – 2,7,   4–  – 3,5. 

  =  × ,  =   / ; 
 

  2.7    ,   
   ,   ,    
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 2.7 –      .  –                
.  

 
       

    Vissim . 
 

 PTV VISSIM 
 

 

 2.8 –      .  
– .  (   VISSIM)    

  
  2.8      

 .  – .    .  
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 . ,  -     .   
    . .    

   ,   
   .     

    ,   . (  2.7) 
 

 

 2.9 –      .  
– .        

 
  2.9    .  –              

.        
.    ,       . 

  (    ),  
    .  

 
 2.3 –      VISSIM 

 
  

,  

 
 

, /  

  
,  

 
 

98.17 9,65 4,90 

 
 

40,15 16,23 2,56 

 
     

    .   
 ,       , 

        , 
          . , 

   .                                                               
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      .  – . . 
       . . 

(  2.10).       2.11 
 

 

 2.10 –    .     
     

 

 

 2.11 –      .  –        
.  
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: 
      .  –               

.    ,    
       

          
        

   .    
     «  ». 

  
2.3      

 .  
 

       
     .   
   «  »  : [1] 

    ,      
  
            𝑡 = . − .  .                                                                                                         (2.15) 
 

    .     
    
 

         𝑡𝑔𝛼 = 𝑉 ∗М, ×М ,                                                                                   (2.16) 

 
 𝑉  -   , / : М -  , 

   1 ; М -  ,    1 . 
 𝑡 = . ∗ = 39, 
 𝑡𝑔𝛼 = ∗, × = , . 

 
      

  .     2.12 
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 2.12 –     .  
 

 

 2.13 –     .   
    

 
  2.13                                            

    «  ».     , 
          

 .   . . 
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 2.4 –      VISSIM 
 

  
,  

  
, /  

  , 
 

  98.17 9,65 4,90 
ё   40,15 16,23 2,15 

 
 

18.20 30,50 1,06 

 6  36,25 20,13 2,68 
 20  65,23 15,9 3,57 

 
  2.4     , 

 ,      20    VISSIM 
 

 

 2.14 –      .  
 

 

 2.15 –      
    «  »  .  

 
  2.14–2.15      . 

   (    PTV 
VISSIM)    .     
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    ; 
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2.4       

  
 

       
        .  

. , .   . .     
  «  »      

   2019. 
  2.5      

  ,       . 
 

 2.5 –     

  

   « » 17 
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