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 = 𝑚 ∙𝐿
,                                                             (3.2) 

 

  –   , г; L −  , . 

 ω =  ∙𝐿 ,                                                                                                      (3.3) 

 

  –      (     ), 

/ .   

  (3.1)    (3.2)  (3.3)  : 

 

. = 𝑚 ∙
.                                                                                                 (3.4) 

 

 

 

 

 

 

 

 
 

 



52 
 

 

 

 

 3.1 –   
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 𝑀 . = 𝐺 ∙ 𝜑 ∙ L ∙ 𝜋 ∙ 𝛾
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 𝑀 .  –     , г ∙ ; 

 𝐺  –   , ; 
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φ −      ; 

  –       , . 

 φ = φ , ÷ , ,                                                                                   (3.6) 

 

 φ  –       [39]. 

  

 . = 𝑀 .                                                                                                 (3.7) 

 

,    (3.4)  (3.5), : 

 𝑚 ∙ = 𝐺 ∙ 𝜑 ∙ L ∙ 𝜋 ∙ 𝛾
.                                                                         (3.8) 

 

  (3.8)        

: 

 = ∙𝑚 ∙𝐺 ∙𝜑 ∙L ∙𝜋.                                                                                                (3.9) 

 

   𝑆     ( .  3.1) 

     : 

 𝑆 = ∙ ,                                                                                             (3.10) 

 

  –    , / ; 

            

   𝑆: 

 



54 
 

 𝑆 =  𝐿  ∙ .                                                                                              (3.11) 

 

  

 

 𝑆 =  𝐿 ∙ω  ∙ .                                                                                           (3.12) 

 

   (3.10) : 

 

 = 𝑑𝑆
.                                                                                                      (3.13) 

 

 ,    (3.13), : 

 ∫ 𝑆 =  𝐿 ∙ ω ∙ ∫ 𝑆 .                                                                            (3.14) 

 

 

 𝑆 =  𝑆 ∙ 𝐿 ∙ ω
.                                                                                           (3.15) 

 

  ω    (3.3)   (3.15), : 

 𝑆 =  𝑆 ∙ .                                                                                                  (3.16) 

 

 

 =  ∙ 𝑆𝑆 .                                                                                                 (3.17) 

 

     (3.17)   (3.9), : 
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= ∙𝑚 ∙ ∙𝜋 ∙L ∙𝛾𝐺 ∙𝜑 ∙L ∙𝜋∙(𝑆 ) ∙  .                                                                              (3.18) 

 

  (3.18): 

 = ∙𝐺 ∙ 𝑆 ∙𝜑𝑚 ∙L ∙𝜋∙( )  .                                                                                      (3.19) 

 

 

 =  √ ∙ 𝑆 ∙ ja,                                                                                        (3.20) 

 

 ja –    , / 2. 
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, : 

 = ∙𝐺 ∙𝑆 ∙𝜑𝑚 ∙L ∙𝜋∙ja  ∙  К ∙ cos 𝛼,                                                                     (3.20) 

 

 𝛼 –     ( .  1). 

  (3.20), : 

 = ∙𝑚 ∙𝑔∙𝑆 ∙𝜑𝑚 ∙L ∙𝜋∙ja  ∙  К ∙ cos 𝛼,                                                                 (3.21) 

 

 К  –       

   , ≤ К ≤  (  3.2). 
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  3.2 –     

 

 

 = ∙𝑔∙𝑆 ∙𝜑L ∙𝜋∙ja  ∙  К ∙ cos 𝛼.                                                                      (3.22) 

 К =  𝛼,                                                                                                       (3.33) 

 

 𝑧 –        

. 

         

     : 

 n =  𝛾
,                                                                                                    (3.34) 

 

 n  –  ,     

     . 

     (3.22),  [40]: 
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 n = ∙𝑔∙𝑆 ∙𝜑𝐿 ∙𝜋∙ja ∙ ∙ cos 𝛼.                                                                         (3.33) 

  

  (3.33)    , 

          

        𝑆  ( .  3.1),  

      .  

     : 

  А = 𝐺 ∙ 𝜑 ∙ 𝜋 ∙ L ∙ ∙𝑔∙𝑆 ∙𝜑𝐿 ∙𝜋∙ja ∙ ∙ cos 𝛼.                                              (3.34) 

 

         

  : 

  А = 𝐺 ∙ 𝑆′ ∙ 𝜑  .                                                                                   (3.35) 

 

           

     .    

      -    

   .    

          

    (3.35). ,    

      , 

    (3.34).     

     (1.7). 

          

  : 

 ∑ А =  А + А + ∆Е.                                                                           (3.36) 
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 ∑ А =  𝐺 ∙ 𝑆′ ∙ 𝜑 + 𝐺 ∙ 𝜑 ∙ 𝜋 ∙ L ∙ ∙𝑔∙𝑆 ∙𝜑𝐿 ∙𝜋∙ja ∙ ∙ cos 𝛼 + ·  · ·−𝜀𝑚𝑎+ 𝑚𝑛 ·  −   .                                                                                         (3.37) 

 

        (3.37), 

: 

 = √ ∑ 𝐴6𝑚𝑎 .                                                                                                 (3.38) 

 

      

           

   . 

 
3.1        

    -  
 

 

         

         

  .    

          

        .  

         

:  

1)         

    – ,     

(  3.3). 
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 3.3  –         

 

2)    –    .  

         3.1. 

 

 3.1 –    
    

   ,𝑆  10  

   , G  = G  1000  

      

 , 𝜑  
0,6 - 

  2,5  

,   

   

   , 

К  

1 - 

   , α 0  

     

,  j  
6,125 / 2 
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     .  

            

  ( .  3.2) : 

 =  = , .                                                                                   (3.39) 

 

  (3.5)       

. 

 =  ∙ , ∙ , ∙ , ∙ ,  = , .                                     (3.40)    

 

    : 

 ∆ =  √ ∙ ∙ ,𝐺 .                                                                                       (3.41) 

 

 

 ∆ =  √ ∙ , ∙ , = ,  / и и ,  / .                                       (3.42) 

 

     .  

  (3.22)       

:  

 =  ∙ , ∙ ∙ ,, ∙ , ∙ ,   , ∙ , = , .                                                      (3.43) 
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=  , = , .                                                                                  (3.44) 

 

    : 

 =  ∙ , ∙ , ∙ , ∙ ,  = , .                                     (3.45) 

 

   : 

 ∆ =  √ ∙ , ∙ ,𝐺 =  ,  / и и ,  / .                               (3.46) 

 

       

    -    

       

,     ,   

  ,  ,    

        

. 
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3.2  

 

        

   -   ,  

        

    . 

       

   -    

      , 

    ,     

,  ,      

      . 

         

  -  ,    

   .       

         

     .    
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ЮЧ  

 

       

      .  

      . 

       

        

   . 

      

    -  . 

        

    .    

 ,       

       

       , 

      -  . 

  ,    

-  . ,       

      -  

 (  2018  18  100 . ).    

 -   . , ,  

  2015   2018      8,6%. 

 -   ,   

        16  39 .  

  ,         

  -      

,            

 .        

        .  
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     ,  -  

        .   

   ,      

,     . 

     

  -   [1-2].  

   -  

   ,   

,  38%   . 

       

-  ,     

.        

,      -

 .  ,    

       

-  ,    

   ,   ,   

  .     

  ,      

 .  

         

  -  ,     

   .       

         

     .    
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Щ  

 
ABS – Anti-lock braking system; 

 –   ; 

 – - - - ; 

 –     ;  

. – ; 

 – -  ;  

  – -  ; 

 – ;  

– ; 

. – ;  

 –   ; 

 –   ; 

 –  ; 

 –     ; 

 – ; 

 –   ; 

 –  ; 

. – ; 

 – -  ; 

 –   ;  

 –   .  
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