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   -  0,9 

    Ue 16 
    We 36800 

       - no 5 
   lcc 964 

    1,25 
     2 

     2 
-     30 
-      22 

     L  11550 
-        1412,4 

    - Ne 110 
   Q 80 
   P 184000 

 

        
 2.4. 

 2.4 -       
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      12 

 -   
 

 t  0,3 

      
 

 t  0,08 

     t  2,5 

   ,   t  0,15 

  /  V  49 

   lm 295 

 -   t  4 

 ё    q  20 

   
 

- ˠ  
0,8 

   l  10 

     22 

 ё    Q  80 

  - α  0,8 

   -  1 

 -     : 

   , : 

 =  – t  – t ,        (2.21) 

   –      (12 ); 

t  – -     (t =0.3 ); 

t  –     . 

        

    ,    , : 

  = ∗ 𝑉𝑡 + 𝑡 + 𝑡 + 𝑡 + 𝑡 ,     (2.22)  

  tno –    ,      

, ; 
 
t  –      .  12-  

    2.5 ; 

ln-  ,    (2.23); 

Vm -  , / ; 

t , t  –  ,     (2.21). 
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    12 .      

  , : 

 = 𝑡 ∗ −𝑡 − ∗ 𝑡        (2.23) 

  T ,t , tno, Vm –  ,     (2.21), (2.22) 

      Ln,   : 

 𝑁 = ,          (2.24) 

  L  –  , ; 

Ln –   ,     (2.23). 

   (    1  = 2 ) Ln, 

  : 

 𝑁𝑦 = 𝑁
          (2.25) 

  nn –  ,     (2.24) 

    , : 

  = ∗ 𝑉𝑡          (2.26) 

  Ln  V  –  ,     (2.22). 

     : 

= + + 𝑥          (2.27) 

  l  –       , ; 
L  –   (  ),  

 , ; 
Ln –  ,     (2.22). 

     1-    , : 

 =  + t  + t ,        (2.28) 
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  t  –  -  (     0.55 ); 

t    –   ,     (2.21), (2.26). 

   : 

 = ,          (2.29)  

     –  ,     (2.26), (2.28). 

           

    , : 

𝑉𝑡 + ∗ 𝑡 ∗ 𝑁 + ∗ 𝑡 + ∑ 𝑡        (2.30) 

  n  -          

; 

 ∑ 𝑡  -    -  ; 

t , Vm, L , nn –  ,     (2.21), (2.22)  (2.24) 

      : 𝑖 =  ,               (2.31) 

 
    -  ,     (2.22), (2.28). 

         

 i- o : 

Аэ𝑖 = ∙𝑞 ∙          (2.32)  

 

  -    ; 

 q  –   , ; 

Qc – c   , ; 
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noi -         i-  . 

   ,  -     

    ,   1-   

,        . 

 , :  

lcc = 2*l +2*l * noi,        (2.33) 

  l   -     -   Ln, ; 

l , noi -  ,     (2.27), (2.32). 

          

,  ,       : 

 = ∙Д∙𝑡 ,         (2.34) 

 

   -     ,  

t -  ,    (2.30). 

   : 

 = ∗𝑞 ∗ ,         (2.35) 

 Q  -   , ; 

,q ,  –  ,     (2.22), (2.34). 

     : 

  , : 

 А = Аэ𝑖
,          (2.36) 

 α  –     ; 

 i –  ,     (2.32). 
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  , : =           (2.37) 

  α  –     ; 

-  , : 

= * ,         (2.38) 

  -    , ; 

 -   ,     (2.38). 

-   , : 

= * ,         (2.39) 

   -     , ; 

 -  ,     (2.32). 

   , : 

 

Lo ( )=Lcc* ,        (2.40) 

 

  Lcc,  -  ,     (2.33)  (2.39). 

    , : 

Lo ( )=2*l *n * ,       (2.41) 

 l , ,   –  ,     (2.24), (2.34)  (2.39). 

-     , : 

=  •* ,         (2.42) 

 ,  –  ,     (2.21), (2.41). 
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       : 𝑁𝑒 = ∙ ∙ АДэ,         (2.43) 

 no,  –   ,     (2.31), (2.41). 

     , : 

 

  = АДэ ∙ ∙ ∙𝑉 ∙𝑞 ∙+𝑡 ∙ ∙𝑉 ,        (2.44)  

 
   –   ; 

t -  –    - ; 

Vm, l , q , c, , -  ,     (2.22), (2.33), (2,36), (2.41). 

     , : 

 = АДэ ∙ ∙𝑉 ∙𝑞 ∙ ∙+𝑡 ∙ ∙𝑉 ,        (2.45) 

 
 Vm, l , q , c, , ,t  –  ,     (2.22), (2.33), 

(2,36),(2.41). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



58 

 

 2.5 –       
   

 
 

 
   

   Q  80 
     11,62 
   Ln 208,7 
    Ny 5 
 ,   

 
- nn 11 

-    
 

- Ko 0,58 

   lcc 278,78 
      

  
 t  28 

    1 -   - i 1 
    

1 -   
-  0,95 

    Ue 16 
    We 3339,2 

     
 

- n  9,4 

    -  1 
   -  1 
   -  2 

-     30 
-      22 

      L ( ) 6133,1 
      L (n) 43240 

-        255,64 
 ,    - Ne 27 

   Q 495 
  

 
 Pn 103355,5 

 
        

    : 

 

 = 𝑞 ∙ ∙ ∙𝑉+ ∙𝑉 ∙𝑡 ,         (2.46) 

 

 Vm, l , q , c, ,t  –  ,     (2.22, 2.23,2.36) 

 

      , 

    2.14 
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      .  - 
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   ; 

-      

 ; 

-       . 

2.4.2      

      « »  

 .         

432 2.      1 2   

         

.  (2.47 – 2.50)   . 

 

 Ц = + + + − +𝐶
,       (2.47) 

  –    1 2  , ; 

 i –   1 2  , ; 

 n –  . 

  

 Ц = + + + 8 + = 8 

 

    318   1   .  

     ,   . 

     137378 ,   - 1648613 . 

        

.       80   

,     15 %    . 

   « »    

 ,      

    . 
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         , 

,       . 

     «    »  

 -       

 HYUNDAI HD-120    800 / . 

        : 
 

 =  * t *  * .         (2.48) 

 

   -     , ; 

 -      , ; 

t -     , ; 

Д -     ; 

n-  . 

   HYUNDAI HD-120   

        : 

 

 = 800 * 8 * 22*1 = 140800 

 

        

   . 

    -     

: 

 = - *12         (2.49) 

 = 281600 * 12 = 3379200 

      

Scania R420    KRONE SD.    

    35 000 / .  ,  
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 . 

        : 

  = * z-n         (2.50) 

   –     , ; 

 –     , ; 

z -  ; 

n -  . 

  Scania (5   ,    

35 000 ): 

= 35000*5-1 = 175000 

= 175000 * 12 = 2100000 

  2.6       . 

 ,   HYUNDAI HD-120    

 281600 .,     3379200 .  

Scania R420   175000 ,   2100000 .   

     5479200 . 

 2.6 –       

 
 

 
  

 ,  
 

  ,  
HYUNDAI HD-120 800 /  281600 3379200 

Scania R420 
  

 
KRONE SD. 

35000 /  175000 2100000 

 5479200 
     .  

   ,     

      , 

     .     

,     . 

  ,      
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    .  

 Ц = + + + 𝒏− +𝑪𝒏𝒏        (2.51) 

 n –    , ; 

 i –   , ; 

 n –  . 

 

 Ц = + + + + 8 =  .   

   : 

= n*365         (2.52) 

=1540*365=562100 . 

      ,  

       

  ,      . 

 ,      

  ,       

        . 
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2.5      

       
 

2.5.1    

     

  ,      "  

  "     . 

    ,  

        

      

    .   

          

  . 

      

,      , ,  

.      

       

     ,    

   

  2.18 -    ,  

  2.19 –    . 
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1 -  ; 2 -    ; 3 -    

; 4 -   ; 5 -  ; 6 - 

 ; 7 -   - ; 

8 -    ; 9 -    

; 10 -   , ; 

11 -   

 2.18 –     
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.  ,   ,     

       .   

      (  ,     

)    "      ". 
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 ,       . . 
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2.5.2      
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 2.20 –     ,   

 -   

      

    ( , , 

,  ,   .  ). 

  2.20     

        

 . 
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      Bendi B45SE.  

 2.21    Bendi B45SE.   2.7 

     BendiB45SE 

 2.7 –     

 
 

 
 
 

 

 -  B45SE 
 -  2045 

  -  600 
  -   

  
  /  9,7 

  /  10,5 

  
  /  21 

  /  27 

  
  /  27 

-   

   
/   3/3  7,01  
/   1/3  7,01  

    1600 
  2.7 

 
 

 
 
 

 

      2620 
   76 

     2209 
    1397 

  
 

  % 15 
  % 15 

  -  11 

    kW 7,5  15 . 

  
  355x127 

  457x203 
    -  180 
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2620 

 2.21 –      Bendi B45SE  

  
 

 

 

 2.22 –     Bendi B45SE  

  

   -   

 : 

   Bendi B45SE. 

 = .∙ ∙К          (2.53)  

 Q . . –  , ; 

  –   , ; 
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  –   / ; 

  –     ; =0,7. 

    : 

 = ∗
         (2.54) 

  –    , ; 

  –    . 

  

 

   : 

 

 = 𝑡 + ∙𝑉 + ∙𝐻 + ∙𝐻𝑉 + 𝑡        (2.55) 

 

 l –     ; 

t1 –      ; 

t2 –      ; 

1 –         ; 

2 –      ; 

Vn –  , / ; 

V  –  , / . 

   (2.53,2.54,2.55): 

=38,4  =62,8  n=0,07 

      .  

 -      -  

          

 ,   , .    

    3     3 .    

   ,   .  , 
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  .      

      ( ) 

  ,     

 ( ) . 

    Rocla BF25   

 2.23,    2.8  . 

  

 

 

 2.23 –    Rocla BF25 
 

 – 2.8     Rocla BF25 

 
 
 

 

  2500 
   1150 

   85 
   160 
     520 

     85 
   200 

   1538 
   1224 

    80 
    200 

 
      

  (2.53,2.54,2.55) 
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 =48,3   =49,9   n=0,09 

 

 

      

      -  

 

Rocla BF25,        

  Bendi B45SE      

. 

,      -

 ,   ,   , 

    . 

       

 -  .   

        ,  

       

  -  .   2.24 

     . 

 

 2.24 -   
 

      

     . ,  
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     ,    

. 

     : 

S =S +S +S +S +S +S +S     (2.56) 

  S  –  , . . ,    

  ( ,     

  ), 2; 

S  –  ( ) , . . ,  

  , 2; 

S  –   , 2; 

S  –   , 2; 

S  –   , . .    , 

     , 2; 

S  –   , 2; 

S  –   , 2. 

  2.9       

 

 2.9 –      

   
 
 

 
 

   Q /  1250000 
      30 

    
 

 - 0,64 

  1 3    
 

v / 3 300 

  1     
 

C /  500 

     (   
   ) H  5,6 

   
   

K   1,3 
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 ,    
  

 % 60 

 ,    
 

 % 50 

 ,    
 

 % 100 

     
1 2      

q / 2 0,5 

     
1 2  

q  / 2 0,6 

  2.9 

   
 
 

 
 

     
 

t   1 

     
 

t   1 

     
 

t   2 

 

     : 

 = ∙З∙КД ∙ 𝑣∙К ∙           (2.56) 

 Q –   , / ; 

  –   , ; 

  –     ; 

 –     ; 

v –  1 3    , / 3; 

Н -     , ; 

 –      , =254. 

        

     .   

   (   )  

  : 

S  = 0,9*S          (2.57) 

  S  –   , 2. 
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      2   

    (2.60)  (2.61): 

 

 = ∙ ∙А ∙𝑡∙ ∙ ∙         (2.58) 

  –     ; 

 –  ,     , %; 

T  –       ; 254 – 

    ; 

q –      1 2   

  ; 

 -        , 

/ . 

Q –  ,   ,     (2.56) 

 = ∙ ∙А ∙𝑡∙ ∙ ∙         (2.59) 

   –  ,    , %; 

 T  –       ; 

К е ,q,С,Q – то е, то   о уле (2.58). 

          

   ,      - . 

       

   ,      ,  , 

       

.        
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 ,       . 

      (2.60): 

 

 э = ∙К ∙𝑡 э∙ ∙𝑞э          (2.60) 

 t  –  ,        

 ;  

 q  –      1 2  

 , / 2. 

 

      (2.61): 

 

 э = ∙К ∙А э∙𝑡 э∙ ∙𝑞э∙         (2.61) 

 t  –  ,        

 ;  

  –       

, %. 
 2.10 –      

 
  

 
 

  
, 2 

  
, % 

  (  
) S  178,5 41,7 

  S  160,7 37,5 
   S  15,4 3,6 
  
 

S  10,7 2,5 

  S  29,7 6,9 
  S  21,3 5,0 

   S  12 2,8 
   S  428,3 100 

 
 

 

 



86 

 

  ,    ,   

 

,      ,  

 321.3 2. 

2.5.4    

  Q - ,  ё  

        Qi 

      .   

   ,    (   

): 

 ∑ = + + ⋯ +           (2.62) 

 

        

: 

Q . . = Q / * .         (2.63) 

 Q . . –      , ; 

Q  –  ; 

 –      ; 

. =1,3   . 
       :  

=l*b*h*φ*p         (2.64) 

 

 l –  , 1,2 ; 

b –  , 0,8 ; 

h –     , 1,2 ; 

φ –     , 0,9; 

  -  , (  -   0,6 -2,5 / 3). 



87 

 

  (  ).    

         

    : 

=Q *         (2.65) 

 Q  –      ; 

  –   . 

 

=128 . 

         

: 

= 𝐸
          (2.66) 

  R –    ; 

E –   (  ) 

 -      . 

 

R=191 

      : 

h  = h  + hn + l,         (2.67) 

 h  –    , ; 

 hn –  , ; 

 l –     , . 

 

 h  = 1,62  

 

      : 

 𝑍 = 𝐻 − −ℎℎя ,         (2.68) 
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 Hn –     ; 

 Hn –          . 

 

 Z = 3 

  

     : 

 H = (Z – 1)*h  + hn + h ,      (2.69) 

 h  –          

 , h  = 2 . 

 

 H = 5,24  

        ,  

  ,   =12    6 

  : 

 = ∗ В
,         (2.70)  

N  = 9  

  –    ,  = 19; 

  –     ,  = 12. 

  

        : 

 =            (2.71) 

 n  –      . 

 

 N  = 5  

  

     = 2  
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          : 

        

.  ,      

  : 

 

 = −.          (2.72) 

 

 ln.  –      ; 

 B  –  ; 

  –     . 

 

 n  = 4 . 

        

          : 

 

 = ∗𝑍,          (2.73) 

 

 

  R -    ,    . 

  n  = 8 . 

 

 ,    ,    = 6  

  4 ,   ,   

 ,   : 

=             (2.74) 

 n  –      ; 
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n  –        . 

n  = 2 

         

     : 

Lc = * n           (2.75) 

L  = 12  

    : 

L  = L  + l1 + l2 + b *(n +1),      (2.76)  

 l1 –          

 , l1 = 2 ; 

l2 –          

 ,        , l2= 0 . 

      2.25  

 

 

 

 

 2.25 –      
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    2 .  ,    

 Bendi    . 

       

:     S  = 321.3 2;  

  S  = 321 2 ;    = 128 ;  

    = 1.62 ;     Z= 3 .;  

         - 5,24 ;    

   N  = 9 ;       

  N  = 5 .;      Lc = 12 ; 

     L  = 15,8 . 
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