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1 -     

1.1    KIA    2010  
 2019   

 

      10    

AEB    1.1 

 1.1 –    KIA   10 

 

 

 
 

   
,  

 
 

    
, 

 

 

2010 104235 1549 
 

0,751 
 

2011 152873 4011 
 

1,324 
 

2012 187 330 5833 
 

1,569 
 

2013 198 018 4547 
 

1,156 
 

2014 195691 3365 
 

0,865 
 

2015 163 500 2212 
 

0,692 
 

2016 149 567 2241 
0,765 

 

2017 181 947 2928 
 

0,821 
 

2018 227 584 3884 
 

0,871 
 

2019 207 894 4205 
 

1,033 
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   (  1)    

   KIA  1000    

,     1000    

 ,       

         .  

    1.2. 

 

 1.2 -      

  KIA 

 

  
 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

 

   /   
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227 584 

207 894 

 

 , 
. . 
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./1000 
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1.2        

    

 

1.2.1    ,  

    .  № 1 

 

  

-    А , = ,̅̅ ̅̅ ,  

   –   ; 

 =  –  ;  

 =  –  (   ); 

-       ni   

   , = ,̅̅ ̅̅ , ./ ; 

-   𝑡 = 𝑡   

   , . .    𝑡 = , , , …  

     𝑡 = ; 

- ,   ,  

  – , = ,̅̅ ̅̅ ; 

-    .     –     

 – , = ,̅̅ ̅̅ ; 

-      

 

       

 1.3-       

  
 . 
,  

 
 

, ./1000 
. 

 

 
.

 
 

 
  

 
-

 

 
 

  
 . 

KIA KIA 

 2 874 026 12,099 0,9 9 1 
. 2 891 596 18,001 0,9 10 1 



12 

 

   : 

                                      = ∙                                                                         .  

  -  ; 

  -   ; 

 –    . 

      =  

  =  . 

   (i=1): 

=    · , =  .  

   (i=2): 

=   ∗ , =  .  

        

      𝑡 =    

  5–7 . 

      

      1.5. 

 

      
  

 

        

      𝑡 =    

  5–7 . 
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 1.4 –      

    

 

№ . .   
 𝑡  𝑡 = −  

 nti 
./1000  

1 2015 0 7,526 

2 2016 1 8,287 

3 2017 2 9,280 

4 2018 3 10,627 

5 2019 4 12,099 

 

       

 ,    

     ,  

     . 

      :  

,   , ,       

 = . 

      

 : 

 

                           𝑡 = −                                                    (1.2) 

 

 𝑡 – ; 

  –  ; 

  –   ; 

  –  . 

 

      

  q, . . 

 

          = − ∑ (∆ 𝑡 𝑡 )𝑡= − 𝑎𝑥 ∑ ∆ 𝑡 𝑡𝑡=𝑎𝑥 ∑ 𝑡𝑡= − 𝑎𝑥 ∑ 𝑡𝑡= +∑ 𝑡𝑡=                                       (1.3) 
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  =        

  = 𝑡    =
   𝑡 = = , ,   

,     

    , . . 
 

                     𝑡 = 𝑎𝑥+ 𝑎𝑥− ∙exp[− 𝑎𝑥 𝑡− ]                                        (1.4) 

 

  = –      

     , . .  𝑡 = . 

 

  𝑡    1.5. 

 

 1.5 –   𝑡 
 

 𝑡  𝑡 = −  𝑡, ./1000  

5 13,13941 
6 14,08633 
7 14,92767 
8 15,65912 
9 16,2831 
10 16,80686 
11 17,24057 

 

  (4)    𝑡,   

   ( )    

    (    )  

 < = : 

 

                    𝑡 = − ln[ 𝑎𝑥𝑡 − / 𝑎𝑥− ]
𝑎𝑥 ,                            (1.5) 
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                         𝑡   = 4 – 
ln[  ∙ ,  , − , 99 / 9− , 99 ],  ∙ 9  = 16,79≈17  

       

     1.6. 

 1.6 –      

    

 

№ . .   
 

 

1 2015 7,526656 0 

2 2016 8,287836 0,761181 

3 2017 9,280767 0,992931 

4 2018 10,62716 1,346395 

5 2019 12,0994 1,472241 

 
  ,   ∆ 𝑡 : 

 
                                                     ∆ 𝑡 = 𝑡 − 𝑡 −                                     (1.6) 

 
   :  

 =  ,  
 
  

     

   KIA    1.4. 
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     –   : 
 

                            = ∑ ·  P                                                        .=  

 
   ( )    : 

 

                                 = ∙ ∙ 𝑖𝑖 ,                                                         .  

 

       1.7. 

 

 1.7 –  ,   

    

 

 
 i 

-  
-

  
 

Ni 

 
  

 
L i .  

 

-
 

   
-  

  
Li .  

  
-   

/    
 N i 

 34774 17 9 58 837 
 52054 17 10 79 642 

 

1.2.2       .  № 2 

 

      

         

         

   . 

        

    : 

-      , ; 

-   ,  
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,           

 𝑡 =  . . .  ,       

 –  ,    

  ,       

. 

 ,    , : 

–       

 ,  : 

–  ,        

       ,   

    ( )  

; 

–    ; 

–   ,   , 

    ,   

         

        . . 

  ,  ,  ,  

    ,   ,  

    80%        

  . 

       8.   

      = ,    

      ( . . 

 )   0,2. 

         

  1.8. 
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 1.8 –    

 

№ 

    

 
 

Мк 

 
 Wк, % 

 
, , % 

 
  

 Ск 

 
  
 

 , % 
№  Ск 

1 2 3 4 

1 32 360 90 100 1,2 1,22 1,27 1,3 100 

2 26 477 90 100 1,22 1,25 1,28 1,3 100 

 
 

 ё   ё    

    9. 

ё    k–  : 
 

  = ∙ ,                                                                                          .  

 
   –  ( ) ; 

 
 –   , %. 
 

            =  ∗9 =   

 

            = ∗9 =   

 
  : 

 
 = ∑ ,=                                                                                        .  
  
          =   
 

 ё      : 
                    = ∑ ,                                                                                        = .  

                       =   
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ё         : 
 
            = − ,                                                                                 .  
                          = − =  

 
 

  ё      

ё    1.9. 

 1.9 –  ё       

    

 

  = ,̅̅ ̅̅̅  
   М  

 
 к, % 

 
 

 М  

1 32 360 90   
2 26 477 90   

 М =    Му = 52 954 
 

 
         

   2–       

     : 

-          𝑡 ==  = .   58 837 ; 

-    ё    , . . 

         ; 

- ,  ,    𝑡 =     

    ; 

-  ,  7 ,     , 

     

      . 

          

  ,     ,   
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   . 

 

1.2.3       

   (  № 3) 

 

       

. 

   φ      

   t    : 

𝜑 = − ∑ (∆ 𝑡 𝑡 )𝑡= − ∑ ∆ 𝑡 𝑡𝑡=∑ 𝑡𝑡= − ∑ 𝑡𝑡= +∑ 𝑡𝑡=                                                           (1.15) 

           𝜑 = 0,00379 

𝑡 = + − ∙exp[−𝜑 𝑡− ]                                                                 (1.16) 

  (14) ∆ 𝑡           

   𝑡 … 𝑡 −    , . .: ∆ 𝑡 =  𝑡 – 𝑡 –                                                                                     (1.17) 

           

      1.10. 

 1.10 –           

    

 

№ . .   

 𝑡 , 𝑡 =  –  
( ) 

 𝑡 
( .   

) 

   ∆ 𝑡 
( .   ) 

1 2015 0 36,5789 0 

2 2016 1 40,3869 3,808 

3 2017 2 45,3645 4,977 
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  1.10 

4 2018 3 51,9673 6,602 

5 2019 4 59,1158 7,148 

6 2020 5 63,33802 4,222 

7 2021 6 66,8725 3,534 

8 2022 7 69,75297 2,880 

 

        

       1.5. 

 
 

 1.5 -      

       

    k–      –

 : 

𝑘 = ,                                                                                         (1.18)  –        

    ё  ё .  

     1.12. 
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 1.12 –         

 

№ 
 

 

, 
 

 𝑘    
    

 , = ,  

1 2 3 4 

1 29 124 34949 35 532 36 987 37 861 36 332 

2 23 830 29073 29 787 30 502 30 979 30 085 

 
 

       

   36 332  30 085   . 

 

1.3     KIA Sorento 

 

Kia Sorento —     Kia 

Motors.        2002 . 

 Sorento    —   

.      .   , Sorento 

     Sportage  

 Mohave. 

  3 ,    2009 , 

      Hyundai Santa Fe.  

2012   . 
 

 
 
 
 
 
 

https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D1%81%D1%81%D0%BE%D0%B2%D0%B5%D1%80_(%D1%82%D0%B8%D0%BF_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D0%B8%D0%BB%D1%8F)
https://ru.wikipedia.org/wiki/Kia_Motors
https://ru.wikipedia.org/wiki/Kia_Motors
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%80%D1%80%D0%B5%D0%BD%D1%82%D0%BE
https://ru.wikipedia.org/wiki/Kia_Sportage
https://ru.wikipedia.org/wiki/Kia_Mohave
https://ru.wikipedia.org/wiki/2009_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/Hyundai_Santa_Fe
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      [8] 
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1.4    -   

 

 -      

 : 

1)        ,   

2022      36 332  30 085 

  ; 

2)  ,      

      . 

3)         KIA  

  KIA Sorento,         

  . 

4)    KIA ,    

     KIA ,    
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5)         

ё   ,      
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2    

 

2.1   

 
 2.1 –    

 
   

    
 ( )  KIA 

   
,  

1825 

 , .  15 

   ( )  
/   

  17000 
    

  (   
 ) .  (-40 0 ) 

 
2.2     

  
        

  , 

 
23437  (2.1) 

 
 

  -   ( )    

    1     , .  

 
,)( , tNNT   

 
18255,0*3650 T  

(2.2) 

 
 N ,

 –        1    

   ; 
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    ,     

    ,   

  .  

       

    ,    

 ,    , .  

 

,tNT   
 

42005,3*1200 T  
(2.3) 

 
 N  –   , .,  ; 

t   –   , . , 3t  

       , .  

 

,tdN    
 

5,91225,0*2*1825   
(2.4) 

 
 N  –      , .; 

d   –          , , 

;2d  

t  –        , 

 ., 25,0t   

 
     2.2. 

 
 2.2 –  ,    

 
    

         
  , .  

23437 
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  2.2 

T    -   ( ), .  1825 

T       , .  4200 

 
       , 

.  
912,5 

 

        

      (  . )     

           

,      2.3. 

 

 2.3 –         

   

 

  
 

      

   
   

   

%  , 

.  
%  , 

.  
%  , 

.  
1 2 3 4 5 6 7 

 9 1877,304 100 1877,304 - - 
    23 5631,5 100 5631,5 - - 

  5 1042,947 100 1042,947 - - 
  9 1877,304 100 1877,304 - - 

    7 1460,125 100 1460,125 - - 
 9 1877,304 100 1877,304 - - 

    9 1877,304 100 1877,304 - - 
 5 1042,947 100 1042,947 - - 
 2 417,1786 100 417,1786 - - 

 ,    18 3754,607 50 1877 50 1877 
   

( , , 
) 

6,38 1495,24 100 1495,24 - - 

 4,62 1083 100 1083 - - 
    100 23437 - - - - 

-  100 1825 100 1825 - - 
  100 4200 100 4200 - - 

ё    100 912,5 100 912,5 - - 
 - - - - - - 
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2.3     

 

          

,      20-30%    

    .     ,   

    ,   

,  ,   , 

   . 

 
,)3,02,0(   T  

 
25,585923437*25,0   

(2.5) 

 
  T  –        , , 

  .     ,   

. 

       

  ,        

   . 

       

   2.4. 

 
 2.4 –      

 

   

   
 
 

 
  , % 

,  
  

    
,    

25 
1464,813 

    
,    

20 
1171,85 

,      20 1171,85 

   10 585,925 

   10 585,925 

   7 410,1475 



30 

 

  2.4 

  8 468,74 

 100 5859,25 
 

 

3.4     

 

     , 

        . 

   ( )    . 

       

 

,TPTO
T

T
P   (2.6) 

 

 TPTOT    –          

( . 3.3),  ; 

 –  ( )    

    , . 

       40-

  ,     – 32- . 

   T      

   5-     8 ,   6-

 – 6,7 .       

    40   .   

   5-    T   7 ,   6-

 - 5,7 . 

        5- ,   6-  

  .     , 
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  5-   ,     6-

 . 

      (  

) 

 

),(8T   (2.7) 

 

 8 –  , ; 

 –     ; 

B  –     ; 

 
 –     . 

       

      ,  2070 .  

      1830 .    

 .  

      

 

,  (2.8) 

 

  –  ( )   " " , 

. 

   " "    

,      . 

  " "     " " 

          

   (   . .) 

 

),(8   (2.9) 
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  –   ,     

; 

 –        . 

 [1]  ( )   " " 

       1610 ,   

   – 1820 . 

      

          

       ,    

2.3. 

     

   . 2.5.  

        

  1.       

 , , ,    

 .    : 

)       ; 

)   -  ; 

)    . 

      " "  

  ( ,    

. 3.5. 

  "  ", "  ", "   

"     P   P      

 .  

       

 

,P   (2.10) 
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 T –    ,  ; 

 –      

 , . 

 -     

       

  01-91. [1] 

 
 2.5 –    

 

    
 

 , 
.  

P ,  P ,  

  
 . .   

  
  1 2 3 

1 2 3 4 5 6 7 8 9 
  

 
1877,3

0 0,906908 
1 1 - - 

1,0314

8 
1 

   
 5631,5 2,720531 

3 2 1 - 
3,0942

3 
4 

  
1042,9

4 0,503836 
1 1 - - 

0,5730

4 
1 

  
1877,3

0 0,906908 
1 1 - - 

1,0314

8 
1 

  
 

 
1460,1

2 0,705372 

1 1 - - 0,8022

6 

1 

 
1877,3

0 0,906908 
1 1 - - 

1,0314

8 
1 

  
  

1877,3

0 0,906908 
1 1 - - 

1,0314

8 
1 

 
1042,9

4 0,503836 
- - - - 

0,5730

4 
- 

 
417,17

8 0,201535 
- - - - 

0,2292

1 
- 

 , 
   

3754,6

0 1,813816 
2 1 1 - 

2,0629

6 
2 

  
 

( , 
, 
 

1495,2

4 

0,722338 

1 1 - - 
0,8215

6 

1 

 1083 
0,591803 

1 1 - - 
0,6726

7 
1 
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  2.5 

    23437 11,39 13 - - - 13 14 
-  1825 0,88 1 1 - - 1,002 1 

 
 

4200 
2,02 

2 1 1 - 
2,3 

2 

   912,5 0,44 1 1 - - 0,501 1 

  
30374,

5 
14,73 17 14 3  16,803 18 

  
 , 

   
1877,3

0 0,906908 
1 1 -  -  

1,0314

8 
1 

  1877,3 0,906908 1 1 - - 1 1 
 

 
 

32251,
8 

15,63 18 15 3 -  17,83 19 

 
 

 

   :
 

 

383,2
2070

25,5859
P  

 

2.5      –  

 

   –      

   ,    -  

  . 

  –   ,   

      

        

      (  , 

, ,   ). 

       . 

       ( -   , 

)       



35 

 

 

,X




  (2.11) 

 
  –    ,  ;  

  –    , ,15,11,1   

, 12,1 . 

P  –   ,    , . 

–      1-2 ; 

–      1,5 ; 

–      1 ; 

–   1 . 

 –     ,  

 

,.   (2.12) 

 

 . –     , , 365.  ; 

–  , ;8ч  

 –    ; 

  –     .  

   ,      

   , ,     

     , , ,  

      , .90,0  

        

 

 

,
1N

N
X 

 
(2.13) 
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55,0
493

274
X  

 

 N –        ; 

N1  –          

(   ). 

 

,15,0 NN   

2741825*15,0 N  
(2.14) 

 

 

,1N 
  

493
8

3942
1 N  

(2.15) 

 

 –        

 ( ), .; 

n,*  

                                             39429.0*1*12*365                                      (2.16) 

 –      

, ., ;3ч  

    -    

     (2.16). 

 

     . 2.6. 
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 2.6 –       
 

 
  , .  ,  ,P  чX  X   

 1877,304 3942 1 0,533379 1 - 
    5631,5 3942 2 0,80001 1 1 

  1042,947 3942 1 0,296322 1 - 
  1877,304 3942 1 0,533379 1 - 

   
 1460,125 

3942 1 
0,41485 

1 
- 

 1877,304 3942 1 0,533379 1 - 
   

 1877,304 
3942 1 

0,533379 
1 

- 

 1042,947 3942 1 0,296322 1 - 
 417,1786 3942 1 0,118529 1 - 

 ,   
 3754,607 

3942 1 
1,066758 

1 
- 

   
( , 

, ) 
1495,24 3942 1,5 

0,283218 
1 

1 

 1083 3942 1 0,55 1 2 
 23437 3942 - - 12 - 

-  1825 3942 1 0,5 1 - 
 

 
4200 3942 1 

1,17 
1 

- 

ё   912,5 3942 1 0,25 1 - 
             15 - 

 
        

       1.    

       

  . 

  -   - ,   

 ,     

  (     ,  

    ,    -  , 

   ). 

       

 

,)5,025,0(.щ XX   (2.17) 
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415*25,0. щX   

 

 4. щX  

      X   

       d    

 T , . . 

 

,
.. T

dN
X




  
 (2.18) 

 

 N  –   ,  ; 

d   –       , , 2d ; 

.. –      , , ;365..   

  –    , ;1,1  

 –      

, , 8  .  

 –    , 3 / . 

45,0
38365

1,121825
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 1X  
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  .       

 . 

   ( )    -

        

,       

 . 
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 2-4    1  . 

         

0,25 - 0,5. 

                                  = =274/493=1                                     (2.19) 

 
                      

 
 -   -  ,  , 

         

     ,   . 

   -     

   0,5    . 

 -       

   ,     .   

    -     (  

)       . 

   -  

 
,)54( XX   (2.20) 

  = ∗ =  
 

  -       
 

,C TN
X


  (2.21) 

  =  ∗ =  

 
 –       

, ; 
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–         

   , 4  ; 

CN –         , 

. 

 

,
..

C

dN
N


  (2.22) 

 = ∗ =  

 

   -    , 

     ,    3 

 -     . 

  -       

 

,
....

O

N
X


  (2.23) 

 
N –     ; 

–   , ;20  

... –      , , 365...  . 

 =  ∗ =  

 
  -     

 
,2. XX   (2.24) 

  . = ∗ =  
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2.6     

 

      

 : - , - , 

   . 

  -       

     -  ,      

,   ,   , ,   

 ,       

-     ( , 

, ,   . .) 

          

   , ,     . . 

   -    

-  ,    , 

    ,   , 

  . .      

  ,     

,   ,    

, ,   . 

 
2.6.1       

 
   (   , - ,   

. .)    

 
,a KXfF   (2.25) 

 

 af  –      (   

), ;62,6 2f a   

X –    (   ); 
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K –    . 

 K      

,  , , ,  

,      .  K    

    .   

  .76K       

   K      4-5. 

  K        10.  

       

    , . .     

        

,     . 

                                − = , ∗ ∗ = ,                                      
                       = ∗ − ∗ +  ∗ ∗                               (2.26) 
 
             = , ∗ − ∗ + , ∗ ∗ =                      
           = , ∗ − ∗ + ∗ ∗ = ,                 (2.27) 
                         . ч = , ∗ ∗ = ,                                 (2.28)  
                      = , ∗ ∗ = ,                                                (2.29) 
 
 = , + + , + , + , =             (2.30) 
 
 

      2.7 
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 2.7 –        

 
 , 2  

 75 
    165 

  75 
  75 

    75 
 75 

   , 
 

75 

 75 
  75 

 ,     75 
: 863 

 185 
 185 

  36 
: 36 

   ( , 
, ) 

80 

: 80 
-  36 

 36 
: 1200 

 

2.6.2     

 
        

         

 
),1(21  PffF  (2.31) 

 
 1f  –    , ;2  

2f –     , ;2  

P –      . 

     3.8. 
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 2.8 –    
 

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

 
 18 11 1 18 

 18 
 

     

        4,5 .2  

      ( , 

, - ),       

,        . 

 

2.6.3    

 
        

     1000   

  

 

,
1000

Nf
F


  (2.32) 

 

 f  –      1000  

  [ . 3, . 11]. 

 
   2.9. 

 
 2.9 –    

 
     f , 2  F ,

2  

  32 58,4 

   12 21,9 

  6 10,95 

  8 14,6 

  4 7,3 

  6 10,95 

    4 7,3 

 131,4 



45 

 

      , 

        ,  

   1,6 2        , 

    

 
,6,1 XF   (2.33) 

8,436,1 F
 

 
 

    ,   , 

    , 2  

,1,0 FF   (2.34) 
84,54,581,0 F

 
 

 

 F –    , 2 . 

 

2.6.4     

 

   ,   

 ,      

       

        

, , , . 

 ( )    10-14%  

     . 

 
  

 ,)14,01,0( .. FF  (2.35) 
 

 F . –     , 
2  . 
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    ч FFFFFF .  (2.36) 
  

496,5951884,58,44,131456,435. F  
 

 

4,71496,59512,0. F   
 

2.6.5   -   

 
          

    6-8  2 ,    – 2-4 
2 . 

  ),(48. Ы PPPPF  (2.37) 
  

280)31916(4168. ЫF   
 

 P  -  -  , ; 

P  –    , ; 

P –   , . 

   ,   

   –  16  25  7-8 2 . 

 8F 2
. 

        

,       

30%     . 

 36. F 2
. 

 ,     

 
KfAF **  (2.38) 

 
52,3175,3*072,9*10 F  

 

  
 

  -     

   2.10 



47 

 

 2.10  –      

 
  , 2  

     863 
  18 

  131 
  71 

  -   641 
 1724 

 

 

2.6.6     ( )  

   ( )    
 

 
,aX KAfF   (2.39) 

 
 A  –  -  ; 

K  –    , .3K  

     . 

 
1633360072,9 XF   

 
     -    

,    

 
,aX KAfF   (2.40) 

 
 A  –  -  ; 

K  –    , .3K  

     . 

 
48,816330072,9 XF   
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     -    

,      ,  

  

 
,aX KAfF   (2.41) 

 

 A  –  -  ; 

K  –    , .3K  

     . 

3.6.7     

 

,
)(100

3
. K

FFF
F


  (2.42) 

 
 F  –     

; 

 F  –     ; 

 F  –       

; 

3K  –  , .293 K  

 

.14544

.14544
29

)25851633(100

2
.

2
.

F

F








 
 

 

 
 

 

 

 

08,13635072,9 XF  
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2.7   

 

2.7.1        
 

      

   [9]: 

                                               = ∗ ∆ ∗ /                                             (2.43) 

 

                                Q=10 356·20*1,5·/860 =362  /ч         

                                 

   –     ( / );   –  

 , 3; ∆ –       

     , ° ;  – 

   .    

        ∆ 

         

  .    2.04.05-91. 

          

 . 1–1,9    . 

 

                                  V= 863*12=10 356                                               (2.44) 

 

2.7.2.       

 

     . .  

      :  
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                                                            = ∑  𝑖∗𝑃  𝑖∗  𝑖∗  𝑖ῃ ∗ῃ  𝑖                                              (2.45)                               = , ∗ ∑ ∗ 9 ∗ ,,9 ∗ ,9 = 5173 ∗ ч                               = , ∗ ∑ , ∗ 9 ∗ ,,9 ∗ ,9 = 235 ∗ ч                               = , ∗ ∑ , ∗ 9 ∗ ,,9 ∗ ,9 = 40 ∗ ч                               = , ∗ ∑ , ∗ 9 ∗ ,,9 ∗ ,9 = 86,2 ∗ ч                               = , ∗ ∑ ∗ 9 ∗ ,,9 ∗ ,9 = 157 ∗ ч 

 щ = + , + , + , =  ∗ ч, 

 об –     ( / );  – 

   ,   

      

     [10];  

об  –   i –   ( );  

 –  i –   ( );  

i –      i–   ( );  

 i –   ( ) i –   (  

     (   )  ё 

 ) [ . 3 . 14] [11];  –  ,  

         

,   ,  Ƞ = 0,95; η i –  -  

,         

  . Ƞ i=  0,8-0,97. 
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2.7.3.       

 

        [12]:  

 

                               = 𝑐 ∗ 𝑐 ∗ ∗ 𝑐/Ƞ𝑐                                   (2.46)  

 = ∗ , ∗ ∗ / , =    /             

                       

   –      ( / ); 𝑐 – 

-  ; P  –    (  

   ); T  –      

; 𝑐 –    ,  

       

     [10]; Ƞ𝑐   –  .  

  ,   :  

 

                           𝑐 = ∗ ∗ ∗ ∗ ∗ Ƞ                                    (2.47) 

 

                           𝑐 = ∗ , ∗ ∗ , / ∗ ∗ , =77              

                          

    –  ; E –  , . 

     23-05-95 [5];  – 

-    ;  –  ; –  

 ;  –    . 

    ; n  –    

.      ;  – 

   .    (45) 

 ,   .   
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 h      L .  L/h, 

   ,     1,15 

      ,  1,1  

 .    ( )  

   1,0.  

K  –   ,     

       

   ,   ( )  ,  

     .  

      K 1,5.  

  23-05-95.  

 

2.7.4.     
 

         

  ,   ,  

,  ,   ,   

    ,   

  ,   .   

        

 ( )    

       

        

.         

    [1]:  

 

                      = ∗ . . ∗ ∗ ∗ ∗                    (2.48) = ∗ , ∗ ∗ , ∗  , ∗   =2660,9   3                   = ∗ , ∗ ∗ , ∗  , ∗   =212,8     3                  = ∗ , ∗ ∗ , ∗  , ∗   =798,2     3       
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        щ=2660,9+212,8+798,2=3671,9 3 

 

   –    , 3;   –  

  ; . .  –     

, 3/ ;   –      

, ;  K –   

    [9], K  =0,45; K  – , 

      [9], K = 

1,5;  K –     [9], 

K =1. 

        

:              

                                          = /                                            (2.49)  

 

                                          = ,99 = ,                                             

   –      

( ), 3/ ;  –     

. 

         

  ,     

  .  

     

  :   

 

                                = . ∗ ∗ 𝑍ч ∗ 𝛿                      (2.50)  

 

                                 = , ∗ ∗ ∗  = ,                      
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 .  –       

( ), 3/ .    ; P   –  

, . P = 1;  Z  –      

, / .   .   

  Z =10-15;  ∆P–    , . 

   .     ∆P= 1-2. 

 

2.8     

 

      

:  

   ё     

   KIA      

  15  ,      

    . 
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3   

 

3.1 -   

 

    -     

«   ».   3.1  

 . 

 

 3.1 –   

 
  :    

 
  11.02.2020                      01.04.2020 

 

 
 

  
 

 
 

 
  

 

 
 
  

 
( ) 

 

 

  

  
 

  
 

 
  

 
 

  

  
 

 
 

 

 

B60S9/0
0  

B66F 
3/00 

10-15  
 
 

 

 
   -       

       

   [3].      

       

: Nordberg[4], Wiederkraft[5], ATIS[6].  

-      3.2. 

 
 
 

http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60S
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60S
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60S
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B66F
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B66F
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 3.2 –   -   

 

  
 
 

 
  

  
 

 
 

 

  
(  ) 

-
 
 

 

 

1 2 3 4 5 6 

то ка т а о
ая 

 
 

B60S9/00  
B66F 3/00 

 - 

: 
2 632 554 

. 
28.06.2016 

. 
05,10.2017 

. № 28 
 

-   
 

 B66F 1/02  - 

: 
164935 

. 
17.02.2016 

. 
27.09.2016  

. № 27 
 

 
    B66F 3/10  - 

: 
2 638 407 

. 
19.07.2013 

. 
27.03.2014  

. № 19 
 

   
 

B66F 1/00 
 

 - 

: 
161223 

. 
17.11.2015 

. 
10.04.2016  

. № 10 
 

Nordberg n3406 

 
- Nordberg 

 
 

 
« » 

- 

  

http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60S
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B60S
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B66F
https://www.fips.ru/registers-doc-view/fips_servlet?DB=RUPAT&DocNumber=2632554&TypeFile=html
http://www.fips.ru/Archive4/PAT/2016FULL/2016.03.10/DOC/RUNWU1/000/000/000/160/130/DOCUMENT.PDF
http://www.fips.ru/Archive4/PAT/2016FULL/2016.03.10/Index_ru.htm
https://www1.fips.ru/publication-web/classification/mpk?view=detail&symbol=B66F%203/10
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B66F
http://www1.fips.ru/publication-web/classification/mpk?view=detail&edition=2018&symbol=B66F
https://www1.fips.ru/registers-doc-view/fips_servlet?DB=RUPMAP&DocNumber=2015149279/11&TypeFile=html
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  3.2  

1 2 3 4 5 6 
Ae&t t60101 

 - 

Automotiv
e 

Equipment 
& Tools 

 
 

 
« » 

- 

Nordberg n3405 

 
- Nordberg 

 
 

 
« » 

- 

Ae&t t60103 

 - 

Automotiv
e 

Equipment 
& Tools 

 
 

 
« » 

- 

 711 - 11000 

 -  

 
 

 
« » 

- 

Wiederkraft wdk-
85005 

 

 - 
Wiederkra

ft  

 
 

 
« » 

- 

 (300 
), sd0303b 

 

 - 
 

 
 

 
« » 

- 

ombra oht305m 55518 

  - Ombra 

 
 

 
« » 

- 

 1  3.855 

  -  

 
 

 
« » 

- 

Es0102a 
 

 - EQFS 

 
 

 
« » 

- 

Ts0101d 
 

 - APT 

 
 

 
« » 

- 

Ts0806 
 

 - APT 

 
 

 
« » 

- 
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   3.2 

1 2 3 4 5 6 
Zx0102a 

 
 - ATIS 

 
 

 
« » 

- 

Zx0102b 
 

 - ATIS 

 
 

 
« » 

- 

Zx0101g 
 
 

 - ATIS 

 
 

 
« » 

- 

Es0102e 
 

 - EQFS 

 
 

 
« » 

- 

 712-00800 

 -  

 
 

 
« » 

- 

 711-00500 

 -  

 
 

 
« » 

- 

Ge-tj005q 

 
- GARWIN 

 
 

 
« » 

- 

Ge-tj005 

 
- GARWIN 

 
 

 
« » 

- 

 
      «   

»       

  .      4 

  20  . 
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3.2   ,  ,  

 

 

3.2.1    

 

      

 /    . 

– Nordberg n3406 -   c  

  ,       

 ,   ,    

      .  

       ё  .  

       . 

     .   

    ,    

  4-    .  

     . 

  : 

–   ; 

–  ; 

–   ; 

–   ; 

–  4-     ; 

–      ; 

–  –   ; 

–    ; 

– -     . 
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 3.1 –      
Nordberg n3406 

 

 

– Wiederkraft wdk-85005 -    

WIEDERKRAFT WDK-85005   /  

  .     

   ,   

 .      

    .  

  : 

–      

; 

–     WIEDERKRAFT 

WDK-85005; 

–     ; 

–      
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 3.2 –      
Wiederkraft wdk-85005 

 
– Zx0101g -       

      , 

   ,       

 .     

 .        

 .  

  ,    

.       –   

,     . 

 : 
–        

   

–        

   

           –        

      

–         
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–     ,     

   .  

           –       

  ,    .  

           –     

  .  

           –       ,   

        . 

 

 3.3 –      
Zx0101g 

 

3.2.2     

 
    -    

       : 

 

     1)   : 

- ё   0,5  

- ё   0,5  

- ё   1  
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2)    : 
 

-       

-      

 

3.2.3   

 

      

 Nordberg n3406,       

  ё    ,   

    -        

.          . 
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3.3      

 

 

3.3.1     

 

  .    

    , ,    

  ,    ,  

 . 

    , - , 

 . 

 

3.3.2    

 

      

     « »    

  «     

      » 

 

3.3.3     

 

     

   ,   –   

    .    

       

/       ё 

. 
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3.3.4   

 

     

  Nordberg n3406  . 

 

3.4.   

 

3.4.1       

 

 

     : , , 

 ,    , . 

 

3.4.2   

 

       

 3.3. 

 

 3.3 –     

 

,  32 

,  0,5 

   

Max  ,  1890 

Min  ,  1075 
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3.4.3     

 

    3 . 

     2000 . 

 

3.4.4    
 

      

       / 

 /  . 

 

3.4.5       

 

 , ,    ,   

   . 

 

3.4.6    

 

       

    .   

   / . 

 

3.4.7     

 

       

. 
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3.4.8     

 

        

 . 

 

3.4.9     ,   

   

 

       

        . 

 

3.4.10   

 

    /   

.    -  , 

 ,      

. 
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3.5    

 
        

       

,          

 .  3.4 

 

 

 3.4-      

 
      

   Nordberg n3406.     

  ,       

         

 .  3.5. 
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 4.5-     

 
      

   3.6. 
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1 –   ; 2 –  ; 3 – ; 

4 –  ; 5 – ; 6 –   ; 7 –  ; 8 – ё ; 

9- ,    . 

 

 3.6 –      

. 

 

      

.    ё ,    

,   ,   1  

 ,     ,   

  2.   6  ,    

  . 
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3.5.1    

 

     Nordberg 

n3406        0,5 .,  125   

  .     

,      ,   

  . 

1)     1     

   . 

 

 

 3.7 –  

 

t-   

t=0,92 ( ) 

 : 

 = *z= 125*7,5= 937.5 *  = 937,5*10*0,01=  93,75 *  

z-    .( ) 

 z=l, l=7,5 

 : 

Ϭ= Mmax/W≤Ϭ 

Ϭ= 200   . ( ,  3) 
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W= Mmax/Ϭ= 93.75/200*10^6=0.468*10^-6 3 

W    ( ) 

1) W= Wx=Wy=a4-a0
4/6a,    : 

2)  W= Wx=Wy= a2*t 

  1,  W: 

W= 
− .9 ^  = 0.047a^3=0.468*10^-6 

   W    

 : 

a≥√0.468*10^-6/0.047=0,0215 = 21,5  

  a0/a=0,92= a0≥ 19.78  

    =22 , 0=20  

 

2)   (    1) 

)    ,     

    1   2  . 

 

 
 

 3.8 –   
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ymax-       

y -        

. 

         

      : 

ymax= 
𝑃 �̂�  

   .    -   

  . 

 

 

 

 3.9 –    

 

     : 

ymax=𝐸𝐼 ∗ { . ∗ ∗ ∗ ∗ } = 𝑃∗ ^𝐸𝐼 , 

 

 -  E*Ix-    , 

-   (  ) 

Ix-     
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= 2*10^11= 200 . (  3) 

.  ymax= 
𝑃∗ ^𝐸𝐼  

Ix=
− ^

=
∗ − − ∗ − ^

 =0.6*10^-8 4 

ymax=
∗ ∗ . ∗ − ^∗ ∗ ^  = 0.146 . 

 

)     ( ) 

= 𝐸𝐼 *[ l 1*l 1*(P*( l-l1)+  (Pl-(P*( l-l1))] = 𝐸𝐼 { 0.5*0.015.0015* 

*[125*10*0.06+ *125*10*0.015]} 

 

= 
. 𝐸𝐼  = 

.∗ ∗ . ∗ ^−  = 0.000001875  = 1,9 . 

 

.       1  2  1.9 . 

   1    =1    =22 , 

0=20 ,     2   =25 , 0= 23,     

  1 . ,      1 . 

    1      

.        

 . 
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3.6      

  
      

      .  

     ,  ,    

   .  

       

,        

,        

      3,5 .    

     .  

 ,     ,    

   ,   , ,  

   . 
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3.7     

 

        

         

 ,      . 

       

   : 

 1)    ,       

,        

 . 

 2)         

: ,   .  

 3)  -   ,   

   .  

 4)        

. 

 5)    . 

 6)    ,   

    .   ,  

   . 

7)      .  

8)         

   .    

   . 
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3.8           

  
  

           

  ,       

  ,     . 

     ( .  , 

 2). 

 -  2-   

-  4-   

-    

-       

 

3.9     

 

       

 ,      

        . 
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4       
 

1)    ,  

 ё   GR-5/TS5 

 

 

 6.1-    1 

 

2)    ё    ,   

   1900  

 

 

 6.2-    2 
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3)      ,   

   

 

 

 

 6.3-    3 

 

4)     

 

4.1)         

 

 

 6. 4-    4.1 
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4.2)    

 

 

 6.5-    4.2 

 

4.3)    

 

 

 6.6-    4.3 

 

 

 

 



81 

 

4.4)      

 

 

 

 6.7-    4.4 

 

4.5)       

 ,      

   ,   . 

 

 

 

 6.8-    4.5 
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 6.9-    4.5 

 

 

 

 

 6.10-    4.5 
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 6.11-    4.5 

 

 

 

5)        

   

 

 

 

 6.12-    5 
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6)      

 

 

 

 6.13-    6 

 

7)       , 

  

 

 

 

 6.14-    7 
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8)         

 

 

 

 6.15-    8 
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9)       

 

 

 

 

 6.16-    9 

 

10)           

 . 

 

 

 

 6.17-    10 
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4.1        

 

   ,   ,   

 ,     

      , 

     

       KIA. 
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        , 

 ,     KIA ,    

   .     

   :  

1)       KIA  2019 

  32 360  26 477 .     

,   ,   5 ,  36 332  30 085 

  .          

     .  

2)    ,   

  ,      

           

 ё .      

 ,         

 . 

3)           .  

 

  ,    

     . 
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1.      

     : .  / . . 

. –  :   , 2010. – 

104 .  

 2. –01–91  3100007938–0170–88.   

    . 

 3.       2007 

2010 ./  . – ., 2007. 

 4. .    [  ] 

 : 

http://www.garo.ru/products/4CDCD8BAB7176D5444257A5A0042DD3F/  

5.  [  ] – 

  : 

http://www.equinet.ru/katalog/legkovoy_servis/diagnosticheskie_linii/stendy 

_proverki_amortizatorov/  

6.      

 : –01–91 / . .: 

, 1991. – 184 . 

 7.  . .    

     ./ . 

 1993. –271  

 8.  4.2 – 07–2014.   .  

  ,       

 . / : , 2014. – 60  

 9.    : . 

        

    190000 – ―  

http://www.garo.ru/products/4CDCD8BAB7176D5444257A5A0042DD3F/
http://www.equinet.ru/katalog/legkovoy_servis/diagnosticheskie_linii/stendy%20_proverki_amortizatorov/
http://www.equinet.ru/katalog/legkovoy_servis/diagnosticheskie_linii/stendy%20_proverki_amortizatorov/
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‖ ( . 190601.65.00.01) / . . . : :  

, 2005. 46 .  

10. . . , . . , . .      

  .  . .: , 

1969. – 192 .  

11.     : .    

/  : . . , . . . :  , 2009. – 

52 . 

 12. , . . .   : .  / B. 

. . – 2–  . – . :   , 2007. – 871 . 

 13. , . .  :    

  : .  / . . , . . . –2–  

., .  . – .:   , 2002. – 528 . 

 14.     . 

 URL: http://krasnoyarsk.drom.ru/KIA/   

 15.  "   " 
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