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1 -   
 

        
 ,      -

 .  –   , 
     ,   

   .        
   . 

       
,      .  

     ,  ,   
  -257 « »,     

.  
 
1.1    -257 « » 

 
     -257 “ ” 

   1.1.  
   257 « » (  1  2018  

    54) –   
   -  -  -   — 
   . 

ё    –  1110 .  
      -257 

« »,       4 
  [1]. 

       0-257 .  
.  

,   ,    
 -257 « »       
 1.1.  

https://ru.wikipedia.org/wiki/%D0%A0257_(%D0%B0%D0%B2%D1%82%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9C54_(%D0%B0%D0%B2%D1%82%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B4%D0%BE%D1%80%D0%BE%D0%B3%D0%B0_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D0%B0%D0%BA%D0%B0%D0%BD_(%D0%B3%D0%BE%D1%80%D0%BE%D0%B4)
https://ru.wikipedia.org/wiki/%D0%9A%D1%8B%D0%B7%D1%8B%D0%BB
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D0%B4%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BD%D0%B4%D0%B0%D0%B3%D0%B0%D0%B9%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE-%D0%BC%D0%BE%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE-%D0%BC%D0%BE%D0%BD%D0%B3%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%BC%D0%B5%D1%82%D1%80
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 1.1 –    -257 “ ” 
 

 1.1 –  ё  ,    
 -257 « »     

    

0  

35  
162  
243  

 
      -257 « » – 

   «    
« »   »,      

      38  
    [2].      

     1.2. 

https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA
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 1.2 –        
   -257 « » 

№       

1  24 500  
2  24 900  
3  26 380  
4  27 800  
5  30 480  
6   30 550  
7  30 580  
8   30 519  

9   35 420  

10  36 0  
11  37 580  
12  37 750  
13  38 700  
14  40 700  
15  40 950  

16   40 980  

17  41 300  
18  41 650  
19  43 500  
20  44 960  
21   45 750  
22   46 150  
23   86 270  
24 ,  86 270  
25   136 700  
26  168 100  
27  172 950  
28  173 000  
29   173 050  
30   173 150  
31   193 000  
32  236 300  
33   236 300  
34  236 500  
35  236 500  
36   245 15  
37  245 800  
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  « »     -257 
“ ”  ,    1.3. 

 
 1.3 –   -257 “ ” 

 . .  

, : 

. . 

520,671 

I  0 

II  67,53 

III  453,141 

,     
:  520,983  

I  

 

0 

II  67,53 

III  453,192 

  
. 49 

. . 2832,29 

   
 

. 1 

. . 90,44 

  
. 514 

. . 13355,71 

  (  601+870) . . 1340 

  . 104,752 

  . 17,142 

 

   ,  
-   , : 

-   ,   ,   
    ,     , 

 ,      ,    
 ; 

-         ; 
-        ; 
-   ; 
-    ; 
- ,    ,    
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 ; 
-        

[3]. 
 -      

      1.5. 
      -257,  

    . 
 

 1.2      -257 
« »  0-257 . 

 

     4    -257   
1130  ,    3302 , 1794    295 

.  1130   325       
 . [4] 

        
 -257,      0-257 . 

       0-257    
2016-2019     1.4. 

 
 1.4 –     0-257  

 

-257     (0-257 ) 

 
 

    
 
 

2016 77 8 117 117 196 

2017 85 9 134 139 249 

2018 60 19 92 119 176 

2019 41 12 67 65 115 

 
   , , ,    

   2016-2019     1.2 
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 1.2 –      2016-2019 . 
 

  1.2     ,      
    ,      

        .    
      ,    

     -257.  
         1.3. 
 

 
 

 1.3 –       -257 0-257 .  
 2016-2019 . 

 
       , 

 , ,        ,  

 од  од  од  од
Кол е т о дтп 77 85 60 41

о ло 8 9 19 12

е о 117 134 92 67

Кол е т о т 117 139 119 65

Кол е т о у т ко 196 249 176 115

0

50

100

150

200

250

300

Ко
л

е
т

о 
, е

д

1,1 0,7 0,4
7,9 6,8

1,8
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50
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0,0

50,0

100,0

 
, %

о  д ДТ
е д  ело епед т
е д  л о е л ее  у т ко  д.д.
е д  пе е од
е д  п еп т е
е д  то ее Т
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       14  16 ,  
      . 

      ,  
     ,    

.   1.4     
     100 ,         -257.  

        100  
   1.4. 

 

 
 

 1.4 –       100   
 -257 0-257 .   2016-2019 . 

 
  1.4 ,      100   

,   ,  .   
      -257   

   ,     
.  

       
       -257  

  ,     
   .      1.2.1. 

 

2%

20%

9%

9%

60%

о  д ДТ е д  ело епед т е д  пе е од
е д  п еп т е е д  то ее Т Оп ок д е

толк о е е е д  до о
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1.2.1   -          -
257 « »  
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- ,        
        

       .  
         

  ,   -   
  -255 (  1.5) 

 
  1.5 –      

№ 
 

 
 

2016 
 

2017 
 

2018 
 

2019 
 

 
  

1 23 0 0 1 3 4  
2 27 1 3 1 1 6  
3 30 2 4 2 2 10  
4 31 1 0 3 0 4  
5 35 1 0 3 1 5  
6 75 3 0 0 0 3    
7 91 4 1 1 1 7  
8 123 3 10 3 1 17  
9 160 3 0 0 0 3  

10 166 0 3 2 0 5  
11 198 5 2 0 0 7  
12 246 3 0 1 0 4  

  
   12   ,     

   30  123,  166       
   .  ё   

 . 
          

 1.6. 
 

  1.6 –       -257 

 
 

 
  -   

-  
 

30 10 1 17 17 26 
123 17 3 28 23 43 
166 5 1 9 11 16 
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 ,   « »,   

   :    
     ,   

 1.1         
1.2 . 

 = ∙𝑝∙ ∙ ∙𝑇,                 (1.1) 

 
    Z  –     1  . – ; 

N –    , ./ .; 
T –   , ; 
p –        , .;  
L –   , . 

 = + ∗ ,                            (1.2) 

 
    –     n , .;             –     n , .. 

    2016-2019    1.6  
  -257   1.2, :  

                = + ∗   = 5,5 

                = + ∗  = 9,6 

                = + ∗   = 10 

 
      .   

2019    1.2 
                я = + ∗  = 2,3 
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,     , ,  
    .       -257  

   .  
        

     . 

  
1.3        
 
1.3.1     -257 30  

 

     .   . , 
      .   

      . 

  1.5      -257 30  
 

 
 

 1.5 –    -257 30  
 

   3    2     
   1   .     
  2  “ ” c    “  24”  

 .     2 ,   
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 2        . 
   . 

        
      ё   

.  
  1.6        

-257 166 . 
 

 
 

 1.6 –       -257 30  
 

  ,    1.6    -257 
30 ,  3  .      

       90 
/ .      . 

           ,  
 ,    ,      

     ,   
. 

        , 
           

    . 
   ,    4   30 

  -257    1.7. 
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 1.7 –    

№ 
 

    
 

 
  

 
 

 
 

 

1 300 
 

 
   

, 
 
 

 
 

2 900      
 

 

3 600 
  
  

    
 

 

4 0 
 

 
    

 
 

5 343 
  

 
   

, 
 
 

 
 

6 800 
 

 
    

 
 

7 307 
  

 
   

, 
 
 

, 
 

 
 

 
  

 

8 0 
 

 
    

 
 

9 577 
 

 
  

 
 

 
 

, 
 
 

 
 

 
  1.7 ,        

    ,    .  
         ,  
   ,    . 

         
 . 

   1.7     ,   
         . 
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 1.7 –       -257 30  
 

  1.7 ,        
 ,          – 

     ,     
      ,     

11,25 .     ё   2  
. 

            
         

 3          
 . 

 
 
 
1.3.2     -257 123  

 

          
,     2      90˚. 

  1.8      -257 123  
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 1.8 –    -257 123  
 

  -267 123   2      3  
   .        

 .       8 
.    ,     
 ,          
    
  1.6        

-257 166 . 
 

 
 



22 

 

 
 

 1.9 –      -257 123  
 

  ,    1.9    -257 
123    ,      , 

     3.24   70-  / .   
     1.1. 

        , 
           

 . 
   ,    4   123 

  -257    1.8. 
 

 1.8 –        

№ 
 

    
 

 
  

 
 

 

  

1 250 
 

 
     

2 250       
3 380           

4 10      
. 

 
 

5 897       
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  1.8 

№ 
 

    
 

 
  

 
 

 
 

 

6 750 
 

 
  

 
 

 
  

7 328       
8 338       
9 40       

10 321         
11 320         
12 300         
13 200       

14 900      
 

 
 

  

15 283    
 

 
 

  

16 363       

 
  1.8 ,        

    ,     
.       

        .   
            

    . 
        

 ,   ,   
 ,     .  

      
,   ,     , 
         
     . 

         
          

,           
 .   
         

 . 
  1.10     . 
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 1.10 –       -275 123  
 

  1.10 ,       
       250-350 . 

    –    
    ,      

   10.1 . 
        

         . 
       1.9 

 
 1.9 –  ,     . 

     

  -2105 -  ( )  3,9     
NISSAN Bleubird -  ( )  3,9     

SCANIA P   
TOYOTA Vista -  ( )  3,9     
NISSAN Note -  ( )  3,9     

TOYOTA Funcargo 
-  (  , 

)  4,3  
   

KIA Soul -  ( )  3,9     
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  1.9 
     

TOYOTA Corolla 
-  (  , 

)  4,3  
   

CHEVROLET Cruze 
-  (  , 

)  4,3  
   

KIA Rio -  ( )  3,9     

HYUNDAI Matrix 
-  (  , 

)  4,3  
   

 
  1.1     ,     

           B  C 
.  
 
1.3.3     -257 166  

 

  1.11      
 

 
 

 1.11 –    -257 166  
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       -257 
   -412 “ - ”   

.          , 
            

ё .  
        

    
  1.12       

 -257 166 . 
 

 
 

 1.12 –      -257 166  
 

  -257       
.          
  90 / ,    

.    -412     2.3.3 
 2.4.   - , ,  ,   

 – . 
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          ,   
       . 

        , 
           

    . 
   ,    4   166 

    1.10. 
 

 1.10 –        

№ 
 

 
 

 
 

 
 

  
 
 

 
 

 

1 610     
, 

 
 

 
 

2 154      
 

 

3 180      
 

 

4 154      
 

 

5 800    
 

 
 

, 
 
 

 
 

 
  1.10 ,   ,    -257 166 

   ,         
 .  

      
    ,  

         .  
         
 (     ),   . 
   1.13     ,   

          . 
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 1.13 –       -275 166  
 

  1.13 ,  3     2    
  1  .    , 

 ,       , 
       ,  

        .  №1,5   
      . 

 
   1.4     

 
         

 ,  .    ,   
    ,  ,   

 ,     
   «  –  –  – 

 » ( ) [6]. 
      . 

   –    ,  
        



29 

 

,      , 
 , .  –  , 

    ( , , 
, ).      

    .  
   ,       

  .   « »  , 
 ,  .  –    

      .  
      . 

         
        

, ё  -      
ё      29  1986 

.         
 ,    : 

-      
; 

-      ; 
-      . 

      
      ,  

        
.  

 
1.4.1      « » 
 

   « »     
  ,    .  

        
 : 

-     ; 
-     ; 
-    ,   ;  
-   . 

     ,     
     ,  ,  ,  

     .    
      ,    15–20% 



30 

 

,          
,     70–80% .    

       
   ,  , 

    ,    
   . 
       .  

     ,    
    ,     

  ,        
    ,    .  

   ,     
 ,   . 
        . 

     , ,  
,      ,    

,          
 ,         .  

  ,     , 
        . 

         « » 
  . 

 
1.4.2       « » 
 

  1.11      
    . 

 
 1.11 –       

 
     ,   50% 

 ,   10 .    
 ,    ,    

,       ,    

   5 , %  10 , %  20 , % 

 31 49 20 

 7 37 56 

 3 16 81 
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   .      
   ,  ,     

,       . 
 
1.4.3       « » 

 
        

     -257 30  166 .,    
  . 

       
  .      
  .       8:30  

9:30   17:00  18:00.      1.12.  
        

 : 
-   – 1; 
-   –  0,5; 
-   – 1,5-3; 
-  – 2,5; 
-  – 1,5; 
-  – 3,5-6. 

 
 1.12 –      

    -257 30 . 

     
 

, . . 

 
-257 30 . 

1-2 462 2 32 496 

1-3 41 0 1 42 

1-4 70 0 0 70 
2-4 37 0 0 37 

2-3 18 0 0 18 

2-1 726 3 13 742 
3-1 15 0 0 15 
3-2 18 0 0 18 

4-1 73 0 1 74 

     1512 
 

     ,   
    2-1,   
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     1.14.    
      .   

   (N )   
  (Nч)       

  (1.1): 
 

  N  = ∑ ч𝑖ч𝑖 ,                                                                                                (1.7) 

 
:  N i –      (i) ; 
k  –        

,      17:00-18:00, k =0,0631. 
 

N  = N  = 1512/0,0631 = 23961 / . 
 
 

 
 

 1.14 –      
    -257 30 . 

 
   -257 123 .     

 1.13. 
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 1.13 –      

    -257 123 . 

     
 

, . . 

 
-257 123 

. 

1-2 332 3 18 401 

2-1 270 1 16 333 

     734 
 

     ,   
    1-2,   

     1.15 
 

 

 
 

 1.15 –      
    -257 123 . 

 
    N  = 734/0,0631 = 11584 / . 
 

  -257 123       
  2    3  ,     

 .      ,   
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 .    , ,   
    , , 

  « ».    -
     ,  

    .  
       

 .   :   
,  .    —  

,   . 
   -257 166 .     

 1.14. 
 

 1.14 –      
    -257 166 . 

     
 

, 
. . 

 
-257 166 

. 

1-2 242 5 62 309 

1-3 18 0 0 18 

2-1 325 3 51 379 
2-3 10 0 1 11 
3-1 22 0 2 24 
3-2 44 0 2 46 

     787 
 

     ,   
    2-1,   

     1.16 



35 

 

 

 
 1.16 –      

    -257 123 . 
 

    N  = 734/0,0631 = 12472 / . 
 

 
1.4.4       « » 
 

          
    , , ,    

.          
   .       

  - 257    1.17 -1.19. 
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 1.17 –         -257 30 

. 

 
 1.18 –         -257 123 

. 
 

77,8%

11,1%

11,1%

е Лето О е

33%

7%47%

13%

е Лето О е
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 1.19 –         -257 166 
. 

 
 

  30 . -257      
     1.17       

     .  
   123 . -257      , 
   1.18     ,   

        . 
   1.19     ,    

       166  -257,   
          

      . 
        1.20-1.22. 

80%

20%

е Лето О е
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 1.20 –         -257 30 
. 

 
 

 1.21 –         -257 123 
. 

 

 
 1.22 –         -257 166 

. 

44%

56%

етлое е  уток Те ое е  уток

67%

33%

етлое е  уток Те ое е  уток

60%

40%

етлое е  уток Те ое е  уток
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   1.20-1.22   ,   123  

166   -257       . 
 30 ,   ,       

          
          

     .  
        1.23-

1.25. 
 

 
 

 1.23 –         -
257 30  

 

 
 

 1.23 –         -
257 123 . 

56%33%

11%

у ое ок ое О от о

56%

19%

19%

6%

у ое ок ое О от о е  к т
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 1.23 –         -
257 166 . 

 
  -257 30  123 .     

 ,      –  ,  
          

      . 
    « »:    
       -257 30, 123, 166 . 

         
      .   

 ,          
     

 
   1.5        

 -257 
 

        
       1.15.  

 
 
 
 

 
 

80%

20%

у ое О от о
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 1.15 –          

  
 

  ,  
    

,    1 . .-  
    

  
  

 
0,13 

0,13-0,17 0,17-0,24  0,24 

  
   

 
0,18 

0,18-0,26 0,26-0,40  0,40 

  
 

0,16 
0,16-0,23 0,23-0,30  0,30 

 
 

     [X]: 
 = ∗∗ ∗𝑇∗ ,                          (1.3) 

 
 Z –    1 . .- ; 

  n –         ;  
  N –    , ./ ; 
  L –    , ; 
  T –     . 

        
  1.3: 

 = ∗∗ ∗ ∗   = 0,285 

 = ∗∗ ∗ ∗   = 1 

 = ∗∗ ∗ ∗  =  ,   

 
       ,    
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. 

      ,  
          

  . 
      -

    ( ),  
" "        

           
  ,   , 

     -  ,    
   .      

 ,       -
 . 

        
 -257 30 .  166 .      

 1.4: 
 𝑖 = 𝑖 𝑖 𝑖 𝑟 − ,                                                                                             (1.4) 

 
:  𝑖  –     ;          𝑖,  𝑖 –       

  , ./ ;          𝑟 –     . 
     1.14, 1.16.   
 ,     𝑖 ,    

1.16, 1.17.  
 

 1.16 –      
  𝑖       -257 30 .  

   1 2 3 4 

 N 7861 11759 7861 7861 
 M 285 1173 238 238 𝑖 0,008 0,008 0,0025 0,0025 𝑟 0,085 0,085 0,085 0,085 
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 1.17 –      
  𝑖       -257 166 . 

   1 2 3 4 

 N 4897 6006 4897 6006 
 M 174 380 729 4897 𝑟 0,075 0,085 0,075 0,085 𝑖 0,075 0,085 0,075 0,085 

 

  ё       
 1.4: 

            𝑖 = , ∙ ∙ , − =  ,   . . 

 
  2.3, 2.4   𝑖     

 
 

 2.3 –  𝑖        -257 
166 . 

qi 0,53 3,24 0,21 0,14 
 

 2.4 –  𝑖        -257 
166 . 

qi 0,07 2,69 0,95 0,25 
 

      

 ,     10  , 
  ,  1.5. 

 = ∙ 𝑟+ ,                                                                                                   (1.5) 

 
:   -        1 ; 

         -    , ./ ; 
 
          -  ,   ; 
        𝑟  -    .  
 =  ∑ 𝑖𝑖= ,                                                                                                  (1.6) 
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 :    -      ; 
             =  , + , + , + , = 4,12 .  
 =  , + , + , + ,  = 3,96 .  

 
      30  166 : 

               = , ∙ ∙ ,∙  = 5,8 /10 . . 
               = , ∙ ∙ ,∙  = 9,5 /10 . . 
 

         
 –  1.18  

 
 1.18 –       

 
  3 3,1 – 8,0 8,1-12  12 

       

 
        ,     

   -257       
     ,     

  166  -257        
 . 

    -257 “ ”     
         
 .        

           
      ,    

         
    . 
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2    -   
 

2.1       
       

 

        
       
  . 

       -
   , ,  

,         
 (   ,    , 

       ),  
  ,     

(    ,   , 
 ). 

       
  ,      : 
     (  ,  

,     ,  
,    ,  

,   )    
    (  

 ,   ,  
   ). 

       
        

(   ),   , 
      

 (   ). 
        

  ,     
-       , 

  ,    
     .   

       
      

      
. 
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    ,    
   ,      

   .    
        

   ( ,   
  ),     . 

 ,     (  ) 
    ,   –    

     –  ,   . [x] 
 

2.2        
  -257, 123  

 

          
  ,        , 

          
       ,  

            
.      , 

         
      . 

        ,  
     . 

2.2.1     
 

           
 Toyota Funcargo. 

        
 (  2.1). 

 
 2.1 –   Toyota Funcargo 

  . .  

, L  2500 

,   1440 

 L   3860 

,   1690 
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  2.1 

  . .  

,   1680 

 , L1  725 

    13 

    25 

 , h  150 

 , R  5 

  G   1050 

 . .    G1  670 

  G   1325 

 . .    G 1  730 

 , V  /  175 

 

 
 

 2.1 –   Toyota Funcargo 
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       . 
  : 

    
 = −                            (2.1) 

 =  − =   
 

   = ∗                                                                                                           (2.2) 

 = ∗  = 905 

 = ∗                    (2.3) 
 = −  = 1595 
 

        
  : 

 ℎ = , ∗                   (2.4) 
 ℎ = , ∗  = 672 
 

     : 
 =  − =   
 

   
 = ∗  = 1123 

 = −  = 1377 



49 

 

        
           

 : 
 ℎ = , ∗                   (2.5) 

 ℎ = , ∗  = 840 
 

    380/2 = 190     
 . 

    665/2 = 297,5    
  . 
         

 ,          , 
       . 

ё        
  : 

 𝑉 . = √𝑔∗𝐵∗𝑅∗ℎ ,                 (2.6) 

 
: 

 -   ,   
R -  ,   
h -   , . 

        100 .: 
 𝑉 . = √ , ∗ , ∗∗ ,  =32,4 /  

 
  ё    R = 100, 200, 300, 400, 500, 600, 

700, 800, 900, 1000          
 ё     2.2. 
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 2.2 –      

   
    , /  

  

100 117 104 
200 165 148 
300 202 181 
400 233 209 
500 261 233 
600 286 256 
700 309 276 
800 330 295 
900 350 313 

1000 369 330 

 
   2.2     
       V . . = f(R)  

2.2. 
 

 
 

 2.2 –       
    

 
        

  .     
    ,      

. 
ё         

          
: 

0

50

100

150

200

250

300

350

400

100 200 300 400 500 600 700 800 900 1000

 V
, 

/

  R,о о

у е
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 𝑉 . = √𝑔 ∗ 𝑅 ∗ 𝜑  ,                (2.7) 

 
: 

φ1 = 0,7 –  ; 
φ2 = 0,5 –  ; 
φ3 = 0,2 –  ; 
 

   100     : 
 𝑉 . = √ , ∗ ∗ 𝜑  = 50 

 
  ё    R = 100, 200, 300, 400, 500, 600, 

700, 800, 900, 1000     ,   ё    
 2.3. 

 
 

 2.3 –      ( ) 

  
    , /  

φ1 φ2 φ3 
100 94 80 50 
200 133 113 71 
300 163 138 87 
400 189 159 101 
500 211 178 113 
600 231 195 123 
700 249 211 133 
800 267 225 143 
900 283 239 151 
1000 298 252 159 

 
   2.3     
       V . . = f(R)  2.3. 
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 2.3 –       
    

 
        

  .       
   :      
 ,    . 

       : 
 . . = 𝑡𝑔 𝐵ℎ                 (2.8) 

 
 /h –   . 

  :  
 . . = 𝑡𝑔 .∗ ,  = 47˚ 

 
  :  

 . . = 𝑡𝑔 .∗ ,  = 41˚ 

 
       : 

 . . = 𝑡𝑔 𝜑                  (2.9) 
 

0

50

100

150

200

250

300

350

100 200 300 400 500 600 700 800 900 1000

ко
о

т
 V

, 
к

/

д у  по о от  R,у о  л т

ок  л т

у о  лед
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   : . .: 
 . . = 𝑡𝑔 ,  = 11˚ 
 

  ё       ,  
 ё     2.4. 

 
 2.4 –   ( )     

    , /  

φ1 φ2 φ3 
35 27 11 

 
         

    .     
     ,    . 

    -257 “ ”      
  R = 150 (  2.4),     

   . 

 

 
 2.4 –     -   

 

         
 2.6, 2.7         

        2.5. 
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 2.5 –     . 
R V . ., /  V . ., /  . . . . 

150 144/127 115/97/61 
47˚/41˚ 35˚/27˚/11˚ 

200 165/148 133/117/71 
  

        ,    
       

,    ,     
     ,    
    ,    

  ,     ,   
    .     

  ,        
        , 

      2.2.2. 
 

2.2.2          
   -257 123 . 

 
         

         
,          

,        . 
           

 ,        
 ,        
 ,        . 

         
   ,        , 

   .     
  ,           

,            
          . 

      ,  
         
     .       

  ,    . 
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 ,      

,       “ ” (  
2.5),         

   . 
 

 
 

 2.5 –      “ ” 
 

   ,      
            

 ,    . .    
     ,     
     . 

      2.  
         

     .  
 ,       

 2.5,           
     200 ,    

       .  
     2.7. 

        
   ,       

  ,       
             

   . 
,     , 

       
            

.       2.6. 
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 2.6 –      
 

       2.7. 
 

 
 

 2.7 –       -257 123  
 

       
       ,  

    . 
 

2.3       
 -257, 166  
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         . 
  34.13330.2012       

(  )     : 
–   IA  1   –     

; 
– I   –  ,     

  1000 ./ ; 
– IB         –  

   ; 
– II  III  –       

  12000 ./ . 
          

       2000    IA, 1 , №  II  
     800  –   III  IV . 

     IA    
       10 ,   1   

II  – 5 ,    III  – 2     
 ( ,      . .). 

        
          

 [ ]. 
          

: 
– ; 
– ; 
– ; 
–        

; 
– . 

    : 
– ; 
–  ; 
– ; 
– . 

    -257 166     
             
       ,   
    ,    

  .  

https://studme.org/96680/logistika/peresecheniya_primykaniya_avtomobilnyh_dorogah_gorodskih_ulitsah_raznyh_urovnyah#gads_btm
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 2.8 –       :  –   
    ; 6 –    

 
        
 .      ,  

         
   ,       

    . 
        

 ,     ,     
. 
         

        
(  2.8, )     (  2.8, ). 

        
 ,   ,    

,    ,    2.7, . 
         

        
  . 
       

 “ ”     . 
 
2.3.1         

« »     -257, 166  
 

      « »   
2.05.02-85 «  »    «  

   »    (  
 «   »).      

http://docs.cntd.ru/document/5200258
http://docs.cntd.ru/document/5200258


59 

 

  ( )       
«   »  « »   . 

       257 166   
  2.6.  

  
 2.6 –   

 
 

 
1 

 2
 

 α
, °

 

 
 V

, 
/

 
(

 
 

) 

 
 

 
 b

, 
 

 
 

, 
 

 
 b

, 
 

 
 

 
 

i
, ‰

 

 
 

 
 

 
 

 

 
 

 
, 

 (
 

 
) 

98 50 5 3,5 0,045 3 0,5 

 
   ё   50 /    R  90 .  

   R     
      

( ): 
 𝑉 = √ ∙ 𝑅 𝜇 + 𝑖 ,                 (2.10) 

 𝑉 = √ ∙  , + ,  = , ч , 
 

: 𝜇 −   ,    2.11 
,    𝜇=0,15: 

 𝜇 = , − , ∙ − ∙ 𝑉,                       (2.11) 
 

:    𝑖 −  ,   0,045 
     (2.10)  (2.11) : 

 𝑅 = 𝑉∙ , − , ∙ − ∙𝑉+𝑖 ,              (2.12) 

 𝑅 = ,∙ , − , ∙ − ∙ , + , = ,  . 
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      (2.13) 

 =  𝑉∙ ∙𝑅,               (2.13) 

 
:   V−   , / ; 

I−    ,   0,4 
/ . 

 =  ,∙ , ∙ , = ,  . 

 
   (2.13)    L  

 ,    2.7. 
 
 
 

  2.7 −         

  ,  300 250 200 150 100 60 50 30 

  ,  130 100 90 80 70 60 50 40 

 
    L = 70 , R = 100 . 

       , 
      .      

     .     (  
 )     𝑖   𝑖    .   𝑖 = 𝑖 . 

        
   2.14: 

 = ,  ∙ 𝑖 −𝑖𝑖 ,                        (2.14) 

 
:      −    ,  5 ;  𝑖 −    ,  0,05 %;  𝑖 −          , 

0,02; 
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 𝑖  −       , 
  0,01    60 /   . 

 = , ∙ ∙ , − ,, = ,  . 

 
        

         : 
 ≥  ,                (2.15) 
 

      
    (2.15). 

        
    : 
 
 = −  ,               (2.16) 
   = 70 – 6,25 = 63,75 . 
 

          
 : 
 = 𝑅

,                (2.17) 

 =  
∙,  = 109,8 . 

 = , ∙𝜌 ,                                      (2.18) 

 = , ∙ ,,   = 0,29 . 

 
    : 

 𝛽 = , ∙ + + , ∙ + ∙ cos  ,                   (2.19) 

 
:     −   ,  ; 
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  −     ; 
  −   ; 
  −    ,   0,25 . 
 𝛽 = 0,5 ∙ 3,5 + 1,5 + (0,5 ∙ 5 + 0,25) ∙ cos 0,38 = 5,88 . 

 
        

    𝛽,   (2.19): 

 =  √ 𝑅 𝛽,               (2.20) 

 = √ ∙ ∙ ∙ ,   = 62,75  
 

  : 
 = − ,                                 (2.21) 

  = 70 – 62,75 = 7,24 . 
 

  2.15.  ,   7,24 >  ,   
 = = ,  .; = = ,  .,    

,   n: 
 𝑥 = − 𝑅 ,                                                                                              (2.22) 

 

 = 𝑅 − 𝑅 ,                                                   (2.23) 

 𝑥  = 62,75 − (62,755/40(100∙70)2) = 62,2 . 
 

 = 
,∙ ∙ − , ∙  = 5,85 . 

 𝑥 = − 𝑅 ,                                                                                                (2.24) 

 = 𝑅 − 𝑅 ,                                                     (2.25) 

 



63 

 

𝑥  = 70 −  ∙  = 69,14 . 
 

 = ∙ − ∙   = 8,1 . 
 𝑥 = 𝑥 + , + sin ,                     (2.26) 

 
:    −     ; −   (2.18). 

 𝑥  = 62,2 + ( 0,5 ∙ 5 + 0,25) ∙ sin 0,29 = 63 . 
 

        ,   ' 
   ' '.  

       ,    № 
2,  '  '   №1.  ,    

  , ,  (  ), ', '  '  . 
      (   

)      '  2( )  1( '),     1 – 
1( ). 

     n   №2: 
 

2( ) = 2( ) ± 2 ± ,              (2.27) 
 

2(n) = 2( ) ± xn,                           (2.28) 
 

:    2( ) –     №2     
№2    №1 (  ); 

2 –     ,  , 
  ; 

 –       ; 
xn  –    (2.26). 

  (2.27)  (2.28)  «+»  «–»    
     . 

          : 
  α > 90°: 

  

1 = b2 / sin(180-α) – b1  ctg(180 – α),                           (2.29) 
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C2 = b1 / sin(180-α) – b2  ctg(180 – α),                                                      (2.30) 
 
b1 = / ,                                           (2.31)  
 

:      b1 –    1  №1    4,   
 ; 

b2 –    2  №2    3,   
 ; 

α –     1  2  (  ). 
 b1  b2 ,  1  2  . 

 
b1 = 5/2 = 2,5 . 
 

1 = 2,5/ sin(180-98,17)-2,5ctg(180-98,17) = 2,16 . 
 
C2 = 1 = 2,16 . 

          
 
РА = (yB + Rcosβ) ctg(α/2) + Rsinβ – xB,                         (2.32) 
 

:      xB, yB –    ; 
β –   : 
 
β = 0,5L/ R .                                                                                     (2.33) 
 

β = 
, L·π∙R                                                          (2.34) 

 
β = 0,5·70/100 = 0,35 . 
 

β = 
, · ·, ·  = 20  

 
РА = (8 + 100·cos 0,35) · ctg(98,2/2) + 100·sin 0,35 – 69,14 = 34,75 . 
 

2( ) = 0 + 2,16 + 34,75  = 36,92 . 
 

2(n) = 36,92 + 63  = 99,97 . 
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 .  ( ) = 0 + 00. 

   , , , ', '  '    : 
 

{   
   = l ,                               В = L                                = L + , ∙ ,          В′ = L + ,                     ′ = L + + L − l ,А′ = L + + L,             

        (2.35) 

 
:      0 –    ',   :  

 

0 =  · R(180 + α – 2β)/180,                  (2.36) 
 

:     β –     . 
 

0 = 3,14 · 100(180 + 98,17 – 2 · 20)/180 = 415,49 . 
 

( ) = = 62,75 . 
 

( ) = 70 . 
 

(C ) = 70 + 0,5 · 415,49= 277,74 . 
 

( ') = 70 + 415,49 = 485,4 . 
 

( ') = 70 + 415,49 + (70 – 62,75) = 492,7 . 
 

( ') = 70 + 415,49 + 70 = 555,49 . 
 

     ,    
 . 

         . 
, .     2.9.  
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 2.9 –     “ ”    -257 166 . 
 

       
     . 

 
2.3.2        

  -257, 166  
 

   -257 166 .      
.        

          
    “ ”      

 . .  
   2.10       

  -257 166 .        “ ”, 
        ,  

   .  
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  2.8, 2.9       
     -257 166 .  

        52290 – 2004 
«     .  . 

  » [ ].  
        51256 – 99 

«     .  . 
   .   » [ ]. 
 

 
 

 
 

 
 2.10 –      

    -257, 166 . 
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 2.8 –       -257, 166 . 
,        

 
 

 
5.15.7 

   
 . 
 

1   

 
5.15.6 

   
  

  . 
 

1 .   

 
5.15.3 

   
 . 
 

1    

 
4.2.3 

   ,  
   
 ,  

    
 . 

3    

 
3.24 

    2    

 
6.10.1 

   
   

 . 
 

1    
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  2.8 

,        
 

 

 
6.13 

    1   

 
4.1.2 

    3    

 
2.4 

    3    

 
4.2.1 

     1    

 
 2.9 –       -257, 166 . 

,         

 
1.1  

 
 

 
 

. 
 

 .  

  
   

. 
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  2.9 
,         

 
1.2 

 
 

, 
 

  
 . 

 

   
 . 

 
1.5 

 
  

  
   
  
1:3 

 

 
  

  
  

 
, . 

 
        
         . 
      2.10   6  

. 
 

   2.4        
 -257 « , 30  

 

         

 ,   ,      

       

   .   33062-2014 “  

  .     

   ”   , 

    : 

−  -        ; 
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−       
  ;    

−  ,      
; 

−  ,       
 . 

         
  2   (  1.7). 

      -  
   ,   .  

     2.10,   
      2.10  2.11. 

 

 

 

 
 

 2.10 –       -257 30  
 
 
 
 
 
 



72 

 

 
 
 

 2.10 –       -257 30  

,        
 

 

 

 
3.1 

  2   

 
5.15.6 

    
  

  . 
/  

2 .   

 
5.15.3 

   
 . 

/  
2    

 

 
2.4 

    
 

4    

 

 
5.5 

 

    2    

 

 
4.1.2 

    2    
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 2.11 –       -257, 166 . 
,         

 
1.1  

 
 

 
 

. 
 

 .  

 
 

 
   

 . 

 
1.2 

 
 

, 
 

  
 . 

 

   
 . 

 
1.5 

 
  

  
   
  
1:3 

 

 
 

 
 

 
       

 ,      17    
 50         . 
. 

 
   2.5      

        
   -257 166   

 

         -257 166 
    PTV Vissim,     
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. 

         
    (  2.11  2.12) 

        , 
    ,  

    . 
 

 

 
 

  2.11 –      
 

 

 

 2.12–      
 



75 

 

 ,        
         

 ,       2.13. 

 

 
 

 2.13 –     
 

        
         
 . 

  2.14  2.15      
. 
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 2.14 –     

   
  

 

 

 2.15 –       
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  2.16  2.17      
. 

 

 

 

 2.16 –     
   

 

 

 

 2.17 –       
 

  2.14, 2.15  2.16, 2.17   ,   
     ,   

         90 
/ .            

  . 
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3   
 

   3.1      

       -

257 

 
     
 ,    . 

      
      ,    
  .      

« »     ,   
        t    

       
,   :[8]  

 ∆Э𝑡 = ( Д ∙ ∆ 𝑡) 𝑡 ,                                                                                  (3.1) 

 
  𝑡 –      

(    3.2); 
 𝑡 =  +𝐸𝐻 𝑡𝑝−𝑡 ,                                                                                            (3.2) 

 
   𝑡  –  ,        (         

   );            𝑡 –   ;           𝐸  –   ;            Д  –      ,  .  
 

          𝑡 =  + , −  =  ,  

 ∆ 𝑡 –     ,   
   ,    3.3: 

 ∆ 𝑡 = 𝑡  ∙  𝑃 ,                                                                                         (3.3) 
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 𝑡  –        
                        𝑃  –         

   .    𝑃    
     3.1 . 

 
 3.1 –        

    

     𝑃  ,  
  

   
  

 

     
   

0,96 0,4 

   (   
)    

 
0,2 0,15 

     0,13 0,1 
   0,2 0,27 

   0,26 0,41 
   
  

0,17 0,22 

 
      

      
      
.        

   .   , 
 ,       

 10 . 
 

     𝑡 =  + 𝑃 𝑡−  ,                                                                                 (3.3) 

 
   –    ;          𝑃 –      , 3%;          𝑡 –   ,    𝑡 . 

 𝑡 =  + − =   / . 
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𝑡 =  + − =   / . 
 𝑡 =  + − =   / . 

 
    « »,  

         t   
     ,    

     .  
  ,      
  ,     

 .   
 

         𝑡 = , 𝑡 , ,                                                                                     (3.4) 
 

: 𝑡–    t      
  , .  1 / . 

 𝑡 = , ∙ , =  ,   , .  1 /  

 𝑡 = , ∙ , =  ,   , .  1 /  

 𝑡 = , ∙ , =  ,   , .  1 /  

  
 

     3.3. 
 ∆ 𝑡 =  ,  ∙ , ∙ , ∙ , =  ,   , .  1 /  

 ∆ 𝑡 =  , ∙ , ∙ , ∙ , =  ,   , .  1 / . 
 ∆ 𝑡 =  ,  ∙  , ∙ , ∙ , ∙ , =  ,   , .  1 / . 

 
        

       .    
,        , 

   2018   8,19   [8]. 
      :  
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 ∆Э𝑡 = ∙ , , =  ./ .  
 ∆Э𝑡 = ∙ , , =  ./ .  
 ∆Э𝑡 = ∙ , , =  ./ .  
 

      :  
 ∆Э𝑡 = ∙ , , = 34748303  ./ .  
 ∆Э𝑡 = ∙ , , = 18328766  ./ .  
 ∆Э𝑡 = ∙ , , = 19561192  ./ .  
 

      10     ∆Э𝑡 
    4848927 .   , 

       
  20  30 (  ), ∆Э𝑡 = 726382609 .     

 721533682 . 
      ,   

 . 
     .  

       
     ,    
    3.2. 

 
 3.2 –         

  
 

 , .  
, 

. 

  

  1396 . 30 13960 
  5820 . 1 5820 

 499 . 31 15469 
 132 . 31 4092 

  
    

 
13455 31 417105 

  
  

(  ) 154 (  1 ) 1,8  277200 
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3272 (  1 
) 

500  1636000 

  
 

120000  
(L< 200 ) - 120000 

 
 

  
 

 
1200000 

. 1 1200000 

 
     ,  

  1  1    18,8 . , 
 29,6 . .       

 1260 .,      23,68 .  [17].  
      

« »       
,      

   «   »,   
           -257 

 200 . .  
       : 

 𝑃 щ = 𝑃 з + 𝑃 + 𝑃 + 𝑃 + 𝑃 + 𝑃 ,                                      (3.4) 

 
     𝑃 з –       ; 𝑃  –       ; 𝑃  –      ; 𝑃  –      ; 𝑃  –    ; 𝑃  –         

 -257 1260 ;  – ,   ,   
 ,  1,1. 

   𝑃 щ = +  + + + +∙ , = 227399746 . 
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    . 
 Э щ =  − =   . 

 
       , 

           
 .  
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Ч  
 

        , 
        

   -257 “ ” 
      

       -257.   
    ,      

,         
 ,   .  

     -257      
 ,        

    (30,123  166 )    
   .      

      ,   
        .  

          
. 
  -257 30       
     ,    

         . 
  -257 123   ,  - 

        
    ,    

    .       
      , 

  ,       
 . 
  -257 166     ,  

      ,   
    .   

       
      PTV Vissim.     

 ,      
       

  . 
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