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     Mazda    

   .  ,    
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      .   
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   .     
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1  

 
1.1        

    

 

      

   . 

  = ∙                                                                                                                   (1) 

 
  –  ; 

 –   ; 

 –    . 

        

 Mazda     2009-2018 .   

    1. 

 
 1 –    

 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

-  

/  
604 385 406 438 662 384 415 424 551 603 

        1. 

 
 1 –    Mazda   

 

0

100

200

300

400

500

600

700

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

 
 

, 
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   2. 

 
 2 –       

Mazda 

 

1.1.1   ,  
     (  № 1) 

 

 :  

    , = ,̅̅ ̅̅ ,  

   –   ; 

 =  –  ;  

 =  –  (   ); 

       ni  

    , = ,̅̅ ̅̅ , ./ ; 

 
  

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

 

, . 

18679
6 

2117
22 

25144
0 

29588
3 

33906
2 

38977
8 

417136 438679 464589 496272 

 
 

, 
. . 

14190
3,979 

1428
56,5
36 

14286
5,433 

14305
6,383 

14334
7,059 

14366
6, 931 

146267,
288 

146544,
710 

146804,3
72 

146880,4
32 

  
. 
/1000 
. 

1,316 
1,48

2 
1,760 2,068 2,365 2,713 2,852 2,993 3,165 3,379 

 , 
. 

/
1000 . 

1,354 
1,49

7 
1,641 1,827 2,036 2,222 2,378 2,526 2,685 2,840 

 
 

 , 
.  

2889,7
9 

2828
,19 

2829,1
05 

2838,4 
2846,4

8 
2852,8

1 
2858,77 2866,49 2875,3 2876,5 
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    𝑡 = 𝑓   

    , . .    =, , , …       = ; 

    .     –    

  – , = ,̅̅ ̅̅ ; 

        

 3. 

 
 3 –       

  
 . 

, 
 

 
 

, ./1000 
. 

 

 . 
 

 

 
  

 
-

 

 
 

  
 . 

Mazda Mazda 

 2876497 2,036 0,8 7,981 1 
. 2883523 3 0,8 7,495 1 

 

1.1.2      
 

   : 
 

 = ∙                                                                                                                   (2) 

 
  –   ; 

 –    . 

      =  

  =  . 

   (i = 1):  
 

 =  · , =  .  

 
   (i=2): 

 

 =  · , =  .  
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1.1.3      

   

        

      =    

  5–7 . 

      

      4. 

 
 4 –      

    

№ . .  𝑇  
  = 𝑇 −  

 
./1000  

1 2014 0 1,354 
2 2015 1 1,497 
3 2016 2 1,641 
4 2017 3 1,827 

5 (  
) 2018 4 

2,036 
 

       

 ,    

     ,  

     . 

      :  

,   , ,      

  = . 

      

  : 

 

 𝑡 = − ,                                                                                              (3) 

 

  – ; 

 –  ; 

 –   ; 
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 –  . 

      

  q, . . 

 

 = − ∑ (∆ 𝑡 𝑡 )𝑡= − 𝑎𝑥 ∑ ∆ 𝑡 𝑡𝑡=𝑎𝑥 ∑ 𝑡𝑡= − 𝑎𝑥 ∑ 𝑡𝑡= +∑ 𝑡𝑡=                                                             (4) 

= − ∙ , + , ∙ , + , ∙ , + , ∙ , +∙ , + , + , + , + , −  

+ , ∙ , − ∙ ∙ , + , ∙ , + , ∙ , +− ∙ ∙ , + , + , + , + , +  

+ , ∙ , + , ∙ ,+ , + , + , + , + , =  , .  
 

  =        

   = 𝑓     =  

   = = , ,   

,     

    , . . 

 

𝑡 = 𝑎𝑥+ 𝑎𝑥− ∙exp[− 𝑎𝑥 𝑡− ]                                                                  (5) 

 
  =  –      

     , . .  = . 

  𝑡    5. 

 
 5 –   𝑡 

  = 𝑇 −  
, ./1000  

5 2,183 
6 2,316 
7 2,432 
8 2,533 
9 2,618 
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  5 
  = 𝑇 −  

, ./1000  

10 2,690 
11 2,750 
12 2,799 
13 2,839 
14 2,871 
15 2,897 
16 2,918 
17 2,935 
18 2,948 

 

  (4)    ,  

   ( )    

    (    )  

 < = : 

 = − ln[ 𝑎𝑥𝑡 − / 𝑎𝑥− ] ∙ 𝑎𝑥 ,                                                              (6) 

 

 = 4 – 
ln[  ∙ ,  ,8 − , / − , ],  ∙  = 13,84. 

 
       

     6. 

 
 6 –        

  

№ . .   
 

 
1 2014 1,354 0,000 
2 2015 1,497 0,142 
3 2016 1,641 0,144 
4 2017 1,827 0,187 
5 2018 2,036 0,209 

 
  ,   ∆ 𝑡 : 
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∆ 𝑡 = 𝑡 − 𝑡 − ,                                                                                          (7) 

 
     

  Mazda    2. 

 

 

 2 -      

  Mazda 

 

 ,  ( )   

  = =  .  .⁄    

  6     . 

 
1.1.4     , 

        
 

 
   : 

= ∑ 𝑟∙ 𝑟𝑅𝑟=∑ 𝑟𝑅𝑟=                                                                                                (8) 

 
   –        r;  

0

0,5

1

1,5

2

2,5

3

3,5

0 2 4 6 8 10 12 14 16 18 20

nt
, 

/1
00

0 
.

 t, 
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 –      , =  ,̅̅ ̅̅ ̅ . 

       

 : 

 = ∑ ·  P ,=                                                                                           (9) 

 
 Pij –   . 

    -   : 

 = ∑ ·  P= ,                                                                                            (10) 

 
   ( )    : 

 = ∙ ∙ ,                                                                                            (11) 

 
 L̅i −       ; 

L̅ i −     , . . 

     7. 

 
 7 –  ,     

  

 
 i 

-  
-

  
 

Ni 

 
  

 
L i .  

 

-
 

  
 

-
 

  
Li .  

 
 -

  
/   

  N i 

 (1) 5857 17,4 7,981 10215 
 

(2) 
7013 17,4 7,495 13024 

 

1.2        (  № 2) 
 

     . 
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   . 

         

    : 

-      , ; 

-   ,  

       

 ,         

   =  . . .  ,    

    –  

,      ,   

    . 

     , : 

      

 ,  : 

–  ,        

       ,   

    ( )  

; 

–    ; 

–   ,   , 

    ,   

         

        . . 

  ,  ,  ,  

    ,   ,  

    80%        

  . 
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,   , , 

  ( , ,  , 

 ,   ,   

   , ,  , 

   .). 

       8.   

       = 0,8   

      ( . . 

 )   0,2. 

  ,       ё  

   , . .: 

 

 =
 − 𝛾 −                                                                                                                 (12) 

 
         

  8. 

 
 8 –    

№ 

    

 
 

к 

 
 Wк, % 

  
  к 

 
  
 

 , % 
№  к 

1 2 3 4 

1 10215 70 1,26 1,28 1,27 1,29 100 

 

1.2.1      

 

 ё   ё    

    8. 

ё    k–  :  

      = ∙ ,                                                                                                    (13) 



18 

 

 
   –  ( ) ;  –   , %. 

 =  · = . 

 
   k–  : 

 = − ,                                                                                               (14) 

 = − = .  
 

  ё      

ё    9. 

 
 9 –       

  = ,̅̅ ̅̅̅  
    

 
 , % 

 
 

  

1 10215 70 7151 

 

1.2.2 А         
 

 

   2–       

     : 

-          ==  𝑇 =  .   10215 ; 

- ,  ,    =     

 13024   ; 

-  ,  3     

     

      . 
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  ,      ,    

   . 

 
1.3       

   (  № 3) 
 

       

. 

   φ      

   t    : 

 𝜑 = − ∑ (∆ 𝑡 𝑡 )𝑡= − ∑ ∆ 𝑡 𝑡𝑡=∑ 𝑡𝑡= − ∑ 𝑡𝑡= +∑ 𝑡𝑡=                                                                   (15) 

 𝜑 = 0,016 

 𝑡 = + − ∙exp[−𝜑 𝑡− ]                                                                        (16) 

 
  (16) ∆𝑦𝑡          

    … −    , . .: 

 ∆𝑦𝑡 =  𝑡 – 𝑦𝑡 –                                                                                            (17)  

     

           

      10. 

 
 10 –           

    

№ . .  𝑇  

 , =  𝑇 –  
( ) 

 𝑦𝑡 ( . 
  ) 

   ∆𝑦𝑡 
( .   ) 

1 2014 0 5,897 0,000 
2 2015 1 6,530 0,633 
3 2016 2 7,177 0,647 
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  10 
4 2017 3 8,018 0,841 
5 2018 4 8,938 0,920 
6 2019 5 10,213 1,275 
7 2020 6 10,844 0,631 
8 2021 7 11,396 0,552 

 
        

       3. 

 

 

 3 -       

      

 

    k–      –

 : 

 
 = ,                                                                                               (18) 

 
 –          

  ё  ё .  

     12. 

 

 

0

2

4

6

8

10

12

14

16

0 1 2 3 4 5 6 7 8

 y
, 

. 
. 

 

 t, 
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 12 –         

№ 
 

 

, 
 

      
    , =,  

1 2 3 4 

1 
715
1 

901
0 

9153 9082 9225 9118 

 
       

   9118   . 

 
1.4        

      

 
      

 : 

1)        ,   

2021      9118   ; 

2)  ,     

      . 

 
1.5     Mazda 

 
 13 –     Mazda 

  …   

1 2 3 

Mazda 6 
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  13 

1 2 3  

Mazda 6 2.0 AT 1 553 000 . -  2   1 5 0  . .  
-    -  

 
-     

  
-   
-   
-   

,    2 25 /5 5  R 17  
 

Mazda 6 2.5 AT 1 772 000  -  2 . 5  1 94 
. .  

-   
-    
-   ( LE D)  

  
  

Mazda 6 2.5T AT 2 356 000  -  2 . 5    
2 3 1  . .  
-   

,    2 25 /4 5  R 19  
-   
(   )  
-    -  

 Nap pa *   
  

 
-   

  
  

-AFLS -    
 

M  Mazda 3  
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  13 

1 2 3 

Mazda 3 1.5 AT 1 570 000 . -  1 . 5   1 20  
. .  

-   
 1 6X6  -  1 /2J  

-    -  
 

-     
  

-   
-    
-   ( LE D)  

  
  

Mazda 3  

 

Mazda 3 1.5 AT 1 490 000 . -  1 . 5   1 20  
. .  

-   
 1 6X6  -  1 /2J  

-    -  
 

-     
  

-    
-   ( LE D)  
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  13 

1 2 3  

Mazda 3 2.0 AT 1 711 000 . -  2  1 50  . .  
-   

 1 6X6  -  1 /2J  
-    -  

 
-     

  
-   
-    
-   ( LE D)  

  
  

Mazda CX-5  

 

2.0 MT 2WD 1 628 000 . 
 

-  2  1 50 
. .  

-   
-    
–   
-    
c  ,    
225/65 R17  
-   
(LED)  
-   
-   
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  13 

1 2 3  

2.0 AT 2WD 
 

1 856 000 . -  2  1 50 
. .  

-   
-    
-   
-    
-    

 
-   
(LED)  
-   
-  

  
(LED)  
-   

 
-   

,    2 25 /6 5  
R17 

2.0 AT 4WD 1 956 000 . -  2  1 50 
. .  

-   
-    
-   
-    
-    

 
-   
(LED)  
-   
-  

  
(LED)  
-   

 
2.5  2 071 000 . -  2.5  1 94  

. .  
-   
-    
-   
-    
-    

 
-   
(LED)  
-   
-  

  
(LED)   
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  13 

Mazda CX-9 

 
2.5   2 815 000 . -  2. 5    

2 3 1  . .  
-   
-    -  

 
-    -  

 Nap pa   
  

 
-    
-    

 
-   

    
 

-   
(LED)  
-   
-   

  
-ALH -    

   
 

  
  

-   
,    2 55 /5 0  

R20  
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2 А    «Mazda 6» 

 
   Mazda ,   

    Mazda 6 (  4).   

 ,   ,   

 .  

 

 
 4 –    Mazda 6 

 

 : 

1)    (  5) 

  Mazda 6 -      -  , 

   .   ,    

      

Mazda 6   GJ.  

        

          

    -    

    ,     . 
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 5 –    Mazda 6 

 

2)   (  6) 

 ,     , 

   Mazda 6.       60 

 . 

 

 
 6 –   Mazda 6 

 

3)    (  7) 

      

, , ,   .  ,   
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      , ,   

 .      ,  

    ,     .  

 

 
 7 –    Mazda 6 

 

4)   (  8) 

Mazda 6     .    

   ,       

     .  

 

 
 8 –    Mazda 6 
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     Mazda 6,   

,        . 

       ,  

     .    

        

. 

    ,   

  . 
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3    

 

3.1   

 
   

    

 ( )   

   ,  10215 

 , .    

   ( )  / , /  

     , .  28209,8 

    

      

  (   
 ) .  (-40 º ) 

 

3.2     

 
  -   ( )    

    1     , . : 

 
,)( ,

ЗЗ tNNT   (19) 
 

 ЗN , –        1     

  ; 

ЗN  –     ,    

   ; 

t  –    (    

),  t  = 0,5. 

 𝑇  = 10215 ⋅ 0,5 = 5107,5 .  
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        : 

 

,
. щ

З

T

N
N


  (20) 

 
 ЗN  –       , ;  

.   –       -  ,  

 (    ),  .  = 365; 

щ  –   -    , ,   

= 10. 

 

 =  ⋅  = 2,8 

 
           

 ( , )     

 .      4-     

  .    . 

       

    ,    

 ,    , . : 

 𝑇  = ⋅ , 

 
  –   , .,  ; 

  –   , . . 

 𝑇  = 600 ⋅  =  .  

 
       , . .: 

 𝑇  =  ⋅ ,                                                                                                (21) 
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  –       , .; 

t  –        , 

 . (   ) t = 0,5 . .  

 𝑇  = 10215 ⋅ 0,5 = 5107,5 

 
     14. 

 

 14 –      
    

         
 , . . 28209,8 

T    -   ( ), .  5107,5 

ЗN ,         1    
   ,  

10215 

ЗN      ,    
   ,  

0 

N       ,  2,8 

T       , 
.  

1800 

        , 
.  

5107,5 

𝑇     , .  4231,47 

 

3.3     

 
          

,      20-30%    

    .     ,   

    ,   

,  ,   , 

  . 

 𝑇  = (0,2 ÷ 0,3) ⋅ ∑ 𝑇 − ,                                                                        (22) 
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 ∑ 𝑇 −  –        , , 

  .     ,   

. 

 𝑇  = 0,25 ⋅ (28209,8 + 5107,5 + 5107,5 + 1800) = 10056,5 .  

 
       

  ,        

   . 

       

   15. 

 

 15 –      

   

   
 
 

 
  , % 

,  
  

    
,    

25 2514,05 

    
,    

20 2011,24 

,     
 

20 2011,24 

   10 1005,62 

   10 1005,62 

   7 703,93 

  8 804,5 

 100 10056,2 

 

3.4     

 
     , 

        . 

   ( )    . 
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      : 

 

 = − ,                                                                                                (23) 

 
 𝑇 −   –           ; 

 –  ( )    

    , . 

       40-

  ,     – 32- . 

   T      

   5-     8 ,   6-

 – 6,7 .       

    40   .   

   5-    T   7 ,   6-

 – 5,7 . 

        5- ,   6-  

  .     , 

  5-   ,     6-

 . 

       

      ,  2070 .  

      1830 .    

 .  

     : 

 

 = − ,                                                                                                     (24) 

 
  –  ( )   " " , . 

   " "    

,      . 
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  " "     " " 

         .  

 ( )   " "   

     1610 ,     

 – 1820 . 

      

          

       . 

     

    16.  

 
 16 –    

 
 

 

 
 , 
.  

P ,  P ,  

    

    

1 2 3 4 8 9 

-  23978,33 11,58 12 13,2 13 

  4231,47 2,04 2 2,3 2 

-
 5107,5 2,4 2 2,8 3 

 1410,49 0,68 1 0,77 2 

 
 1800 0,87 1 0,99 1 

-  5107,5 2,4 2 2,8 3 

 

 

      : 

 

 =  ,                                                                                                    (25) 

 
 T  –    ,  ; 

 –      
 , . 
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 -     

       

  01-91. 

          

   - ,     

          

 10%     . 
 

3.5      –  

 
   -      

   ,    -  

  . 

  –   - ,  

      

        

       (  , 

, ,   ). 

       . 

       ( -   , 

)      : 

 

,X






 (26) 

 

  –    ,  ; 

  –    , ,15,11,1   

   = 1,15; 

P  –   ,    , .; 

 –     , . 



38 

 

 
  ,  : 

–      1-2 ; 

–      1,5 ; 

–      1 ; 

–   1 .  

 
 = .  ⋅ 𝑇  ⋅ C ⋅ 𝜂 ,                                                                                          (27) 

 

 . –     , , .  = 365; 

 –  , 𝑇  = 10 ; 

C –    , C = 1; 𝜂 –     .   

  ,        

 , ,      

    , , ,    

    , .90,0  

    -    

     (26). 

      17. 

 
 17 –        

  , .  ,  ,P  чX  иX  

-   23978,33 3285 1 8,2 8 
  1800 3285 1 0,62 1 

 1410 3285 1 0,5 1 
 4231,47 3285 1,5 0,97 1 

-  5107,5 3285 1 1,75 2 
   13 

 
       

        1.    
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  .  

  -   – ,   

 ,     

  (     ,  

    ,    -  , 

   ). 

      : 

 .  = (0,25 ÷ 0,5) ⋅                                                                                (28) 

 .  = 0,3 ⋅  = ,  

 .  = 4 

      : 

 

 = 
 ⋅ φ.  ⋅ ⋅    ,                                                                                              (29) 

 
  –       , .; .  –      , , .  = 365 

  –    , ;1,1  

 –      

, ,  = 10 .   –    ,  = 3 / . 

 

 =  
 ⋅ ,   ⋅  ⋅   = 1,03 

 

  = 1. 

        , 
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  .       

 . 

 Ы  =  
 ⋅ ,   ⋅  ⋅   = 1,03 

 
 Ы  = 1. 
 -   –  ,  , 

         

     ,   . 

   -     

   0,5    .  

-        

,     .     

 -     (  )   

    . 

  - : 

 
 = (4 ÷ 5) ⋅                                                                                   (30) 

 
 = 4 ⋅ 13 = 52 

 
  -      : 

 

 = 𝑐 ⋅ 
                                                                                                  (31) 

 
 𝑇  –       , ; 𝑇  –         

   , 𝑇  = 4 ; 

CN  –         , 

. 

 



41 

 

 = 
 ⋅ 

 = 11,2 

 
  = 11. 

   -    , 

     ,    3 

 -     : 

 .  . = 3 ⋅ 10 = 30 

 
  -      : 

 

 = 
 ⋅ .  .  ,                                                                                               (32) 

 
 –     ; 

 –   ,  = 20 .  .   –      , , .  .   = 365 

. 

 = 
 ⋅  

 = 32,8 

 
  = 33. 

  -    : 

   = 2 ⋅                                                                                          (33) 

   = 2 ⋅ 13 = 26 

 
3.6     

 
      

 : - , - , 

   . 
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  -       

     -  ,      

,   ,   , ,   

 ,       

-     ( , 

, ,   . .) 

          

   , ,     . . 

   -    

-  ,    , 

    ,   , 

  . .      

  ,     

,   ,    

, ,   . 

 

      

   (   , - ,   

. .)   : 

 −  = 𝑓  ⋅ X ⋅ ,                                                                                               (34) 

 
 𝑓  –      (   ), 𝑓  = 8,96 . 

X –    (   ); 

 –    . 

 K      , 

 , , ,  ,  

    .  K     

   .    
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 .76K         

 K      4-5.   K  

      10.  

       

    , . .     

        

,     . 

      18. 

 
 18 –        

 , 2  

    430,1 

-  71,68 

 71,68 

  35,84 

   35,84 

 35,84 

 680,98 

 

    

 
       

         : 

 
 = 𝑓  + 𝑓  ⋅ (  – 1),                                                                                    (35) 

 
 𝑓  –    , ;2  𝑓  –     , ;2  

 –      . 

     19. 
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 19 –    

  1f , 2  2f , 2  P  F , 2

 
 18 11 1 18 

 12 9 1 12 
 30 

      

       4,5 .2  

      ( , 

, - ),       

,        . 

 
   

 
        

     1000   

.  

 

 = 
𝑓  ⋅  

,                                                                                     (36) 

 
 𝑓  –      1000  

 . 

    20. 

 
 20 –    

     f , 2  F , 2  

  32 104 
   12 39 

  6 19,5 
  8 26 

  6 19,5 
 208 

 
      , 

        ,  



45 

 

   1,6 2        , 

   : 

 
 = 1,6 ⋅ , ,                                                                     (37) 

 
 = 1,6 ⋅ 2 = 3,2 . 

 
    ,   , 

    , 2 : 

 
 = 0,1 ⋅                                                                                   (38) 

 
 = 0,1 ⋅ 104 = 10,4 . 

 
 ЗF  –    , 2 . 

 
    

  
   ,  

  ,      

       

        

, , , . 

 ( )    10-14%  

     . 

 . . = (0,1 – 0,14) ⋅ ∑ . .,                                                                     (39) 

 
 ∑ . .–     , . 

 . . = −  + ∑  + ∑  +   + ∑                              (40) 

 . . = 609,3 + 208 + 3,2 + 10,4 + 30 = 860,9 . 
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   = 0,12 ⋅ 860,9 = 103,3 . 

 
  -   

 
          

    6 – 8  ,    – 2 – 

4 . 

 . Ы . = 6 ⋅  +  ⋅  + ∑  + )                                             (41) 

 
   –  -  , ; ∑  –    , ; 

 –   , . 

 . Ы  = 6 ⋅ 12 + 2 ⋅ (12 + 20 + 5) = 146 . 

 
   ,   

   –  15  8 – 9 . 

  = 8 ⋅ 13 = 104 . 

        

,       

30%     . 

   = 31,2 . 
 ,    : 

 Ш  =  ⋅ 𝑓  ⋅                                                                                       (42) 

 Ш  = 10 ⋅ 8,96 ⋅ 5 = 448 . 

 
  -     

   21. 
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 21  –      
  , 2  

     680,98 

  30 

  208 

  103,3 

  -   729,2 

 1751,48 

 

    ( )  

 
   ( )    

: 

 
 = 𝑓  ⋅  ⋅ ,                                                                                                    (43) 

 
  –  -  ; 

 –    ,  = 2,5. 

     . 

      : 

 
 = 8,96 ⋅ 11  ⋅ 2,5 = 246,4 . 

     -    

: 

 
 = 8,96 ⋅ 26 ⋅ 2,5 = 582,4 . 

 
     -    

,      : 

 
 = 8,96 ⋅ 41 ⋅ 2,5 = 918,4 . 
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      -    

  : 

 
 = 9,22 ⋅ 33 ⋅ 2,5 = 739,2 . 

 
    

 .  = 
 ⋅ 𝐹З  ⋅ 𝐹З  ⋅ 𝐹   

,                                                              (44) 

 
 З  –     ; 

З  –     ; 

 –       

; 

 –  ,  = 28. 

 . = ⋅ , + , + + + , + + , + , + , + , + , + ,
  = 15184 . 

 
3.7     ,   

  

 
3.7.1      

 
QT = 

∙𝛥 ·
,                                                                                                   (45) 

 
 Q  –     ( / );  

V –   , 3; 

∆T –        

   , ° ;  

K –    . 

 

QT  = 
,  ·  · ,

 = 16 / . 
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   ∆      

       . 

   2.04.05-91. 

        

   .  = 1 – 1,9   

. 

 
V = F -  * H,                                                                                                      (46)  

                  
 F -  –   (  );  

H –        6,6 . 

 
V = 82,36 · 4,8 = 395,33 3.     

                                                   
3.7.2     

 
   , . .  

      : 

 = ∗ ∑  ∗ ∗ ∗𝜂𝑐∗𝜂  ,                                                                 (47) 

 
  –    ,  

       

    , =0,5; 

 –  i–   ( .); 

 –  i-   ( ); 

 –     i–   ( ); 

 –   ( ) i–   (  

     (   )  ё 

 );  
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𝜂  –  ,      

    ,   , 𝜂 = 0,95;  𝜂  –   i-  ,   

       

, 𝜂   = 0,8-0,97. 

    i–    

 : 

 =   ∗  ∗ ∗  η ,                                                                   (48) 

 
  −     ; 

−   , ; 

 –  ; η −      η =0,9. 

 = ∗ ∗ ∗ , =  . 

 
       22 

     . 

 
 22 –      

 
 

i 
( ) Kc N   ( ) η  η  

, 
*  

  0,1 

0,5 

1 0,25 

3285 0,95 0,88 
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0,8 1 0,25 393 

 
  

0,2 1 0,25 98 

 
 

5 1 0,25 2455 

 

   :  2995 ·  



51 

 

 
3.7.3      

 

      : 

 

 = N ∗ P ∗∙ ∗ η ,                                                                                     (49)    

     
  –  ; P  –    (     

), P  = 0,036 ; 

 –      ,  = 4380 ; 

 –    , 

       

     , =1; η  = 0,95 -  . 

 ,   : 

 N =  E ∗ K ∗S∗∗n ∗ η  ,                                                                                           (50) 

 
  –  , .   = 500 ; 

 –    ,  =1,5; 

S –  ; 82,36 2; 

Z –   , Z = 1,1 . . , 

  ,  ; 

 –    .     

,  = 2800 ;  –    .     

,  = 4; η −    , η =0,5. 
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N = ∗ , ∗ . ∗ ,∗ ∗ , = ,  ≈ 12 . 

 
: 

 = ∗ , ∗ ∗ , =  / . 
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    -     
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 . 

 
 23 –   

  :  
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B60T 17/22  
G01L 5/28  

G01M 
17/007  

10-15  
 
 

 

 

   -       

      

  [3],       

  : [4], [5], 

NUSSBAUM[6], UNIMETAL[7], BEISSBARTH[8], BOSCH[9].  

-      24. 
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 24 –   -   

  
 
 

 
  

  
 

 
 

 

  
(  ) 

-
 
 

 

 

1 2 3 4 5 6 

 
   

  
  

  

 

B60T 17/22 
(2006.01) 
G01L 5/28 
(2006.01) 

G01M 17/007 
(2006.01) 

 - 

 
№2584641 

. 
07.05.2015 

. 
20.05.2016 
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G01M 17/04 

(2006.01) 
 - 

 
№2629636 

. 
26.05.2016 
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. №25 
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 - 
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. 
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G01M 17/04 
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 - 
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. 
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. 
10.09.2009 

. №25 

   
   

 
  

  

 
G01M 17/04 
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 - 

 
№2094766 

. 
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. 
27.10.1997  

   
  

  
 

 
G01M 17/04 
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 - 

 
№2483287 

. 
31.05.2011 

. 
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. №15  
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  24 
1 2 3 4 5 6 

  
  

 
 

 
G01M 17/04 

(2006.01) 
 - 

 
№2320971 

. 
31.10.2006 

. 
27.01.2008 

. №9  

  
G01M 17/04 

(2006.01) 
 - 

 
№2188404 

. 
26.12.2000 

. 
27.08.2002 

. №24  

  
 
 

 

 
G01M 17/04 

(2006.01) 
 - 

 
№2697182 

. 
22.05.2018 

. 
12.08.2019 

. №23  
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  24 
1 2 3 4 5 6 

 
NUSSBAUM NTS 

800-1 ST 
 

- 
NUSSBA

UM 

 
 

 
NUSSBAUM 

- 

  
-2500 

 -  

 
 

 
 

- 

 
UNIMETAL TUZ-1/L  

- 
UNIMET

AL 

 
 

 
UNIMETAL 

- 

 
BEISSBARTH SA 

640-PC 
 

- 
BEISSBA
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- 
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BEISSBARTH 

- 

 BOSCH 
SDL 260  

- BOSCH 
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- 

 

      «   

 »       

 .      9  

 12  . 

 
4.2 А   ,  ,  

 

 
4.2.1 А    

 
      .  

М то  EUSAMA 

    (European 

Association of Shock Absorber Manufacturer - EUSAMA)   
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-        -

    .    

EUSAMA    9. 

 

 

 9 -        

  

 
 –       

         ( . - 

 10).       

     ,   

 . 

 

 

 10 –    
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 , % =      ∙ 100%       

                
      

    - ,    

.       

10 - 20 ,       .   

      ,   

 - .        

 11.  

 

 

 11 —  ,     

    

 
  -      

 . 

       

 ( .  25). 
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 25 –    
   EUSAMA 

61%-100%     

41%-60%     

21%-40%    

1%-20%     

0%     

 

       –  

      . 

        10 %, – , 

  15 % –   (    ).  

:  

 ;  

    « »  -   

  .  

:  

      ;  

      , 

,          

.  

 
М то  HUNTER 

    ,  

      

.    HUNTER 

       : 
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  (  EUSAMA)    

 (  HUNTER).   12  ,  

 SA400. 

 

 

 12 - ,     

:     

 
  HUNTER    

    :  

  -      

   (X3  )  

        

(     (X23)  

 )     13. 
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 13 –  : X3 –   ; 23 –

 ; X23 –      

 . 

 
       

     14. 

 

 

 14 –    ( )   : 

C1=180 · / , C1=880 · / , C1=1750 · / , C1=3500 · / , C1=7000 · / . 
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  14 ,       

        

   .      

,        .  

      

       

.    ,    

,       

  .  

   –   ,  

        

 .  

      

 .  

  –     

,         

4  8       0  100 %. 

        

  4  8 .       

  8    .  

«  »    , 

 ,      

«  » –    , 

 -      .   

    ,  ,  

 .  «  »    

      «  » 

,    .     

,        
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 27 –      
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1     : 

-     3,5  

-     20  

 
2     : 
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-   

-   

-   

 
3    : 

-  

-  
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    .    

    17. 

 

 
 

 17 –      
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    18. 
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 18 –     : 1 
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,     .  

    ,  . 

     .  

        

 .      
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   . 

      

     : 

 

 = . . ∙ 100,                                                                                      (51) 

 
 . . –      

       ; 

 –     . 

       

    :  ,  

         

   .       

       . 

 
4.4.1     

 
     : 

 

 = 𝜂  ,                                                                                                    (52) 

 
 P  –   ; 

η  –   . 

 
P  = Q * υ,                                                                                                   (53) 

 
 Q – , ; 

υ – , / . 

 
P  = (2000  * 10) * (16  * 0,007 ) = 2240  
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𝜂  = 𝜂  * 𝜂  * 𝜂 ,                                                                                              (54) 

 
 𝜂  –  ; 𝜂  –  . 

 𝜂  = 0,98 * 0,98 * 0,98 = 0,9412 

 

P  = ,  = 2380  

 
  SIEMENS 1MA6106-2BA  2,5 

    3000 / . 

 
4.4.2   

 
       16 , 

. .        960 / .  

    : 

 
 =  ,                                                                                                   (55) 

 
 n  – -   ; 

n  – -    . 

 

 =  = 3,125 

 
      ,  

  : 

 
 =  = 3,125 

 
      

        . 
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      ,   

    : 

 
 =  = 960 /  

 
     : 

 
 = ∙   = 960 ∙ 3,125 = 3000 /  

 
   : 

 

T  = 𝜔 ,                                                                                                        (56) 

 
 ω  –    . 

 

T  = ,  = 22,3 ∙ . 

 𝜔  = 
𝜋∗  

 = 
, ∗

 = 100,5 −  

 
        

 : 

 

T2 = 𝜂 ∙𝜂 ,                                                                                                         (57) 

 
 η  –  ; 

η  –  . 

 

T2 = 
,, ∗ ,  = 23,2 ∙ . 

 
      : 

 

T1 = ∙𝜂 ,                                                                                                       (58) 
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 η  –   . 

 

T1 = 
,, ∗ ,  = 7,7 ∙ . 

 
4.5      
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,   ,      
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