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1   

1.1     «T -Club» 
 

 «Toyota-club »    . , . , 
40 -        Toyota. 

. , . , 29 .1 - 2-    
 «Toyota-club »      2014 . 
        

   ,  3D -    
,       , 

 ,   , -  , -
 ,        

,   . 
 T -Club    Toyota   

     .   
   ,   ,   

   Toyota    Lexus    
.    . , 29 .1 —     

   Toyota  Lexus,  , , 
, , , , ,  ,  , 

  —   , ,     —   
 1 !!!        

          
.  

 «T -Club»     
       

 .  
,      

 Toyota  Lexus    
  ,    . 

       
  ,    

      ,    
 ,     . 

,    « Toyota-club » 

      : 
- «        »,  

    № 290  11.04.2001. 
-   51709-2001 «     

   ». 
 «Toyota-club »    : 

1.       
 . 
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6.  . 
7.  . 
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9. . 
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. 1.2 –    «T -Club» 
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1.2    «T -Club» 
 

        
     , , , 
, . .   .  

         
,    ,    -   

       .   
        

     :  
,   , .   

  ,   , 
  ,     , 

        
 ,    ( ) ,  

 —   (   ). 
       : 

   ,   , 
   ,      

     . 
       , 

   .      
        

      
       , 

     ,    
    . 

          
       

   .     
    ,   

  .   
         

.          
    ,      
,    .   

      , , 
    ,    
,     

     .    
      . 

       
       

   ,  1.1. 



 13 
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      8,0 - 9,6 
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3,2 - 4,8 

        
  

2,0 - 3,0 

  ,   25% - 35% 
   (  )     (  

) 
2,5 - 3,0 

        0% - 35% 
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1.3    «T -Club» 
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1.5    «T -Club» 
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519RX7, 7 ,  
,   
,  , 

  ABS  + 
  495NB 

 64  
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600 

1    
   

(  )   
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 .  
 

 
SAMOA454 

600 
1 3:1    + . 

  10   /- + 
  

 
 

Capaciti. 
Beissbarth552 

1 /  2700 ,   
 2500 ,  

2645 ,   
1,5 ,  :  - 
530-800 ,  - 650-980  
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1.6    «T -Club» 
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1.9      «T -Club» 
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2.1       «T -
Club» 
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1.    (  - )   
           

  . 
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 , . . ,  ,    
 ,        . 
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      , 

     . 
, ,      2 - 3  
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 -  ; 
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 (φ =1,15); 
  -     ; 

K  –      (K  =1,05);; 
η  -      (η  =0,85);. 
 

7101
05,115,1

85,015,173053





  .∙ . 

 
           

,  2.1 
 

 2.1 –            

  
, 

.∙ . 
  

, .∙ . 
  

, .∙ . 
 426 426  

 2485 2485  
 355 355  

  355 355  
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  2.1  

  
, 

.∙ . 
  

, .∙ . 
  

, .∙ . 
 355 355  

 71 71  
 497 149 348 
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1846 369 1477 

 7101 
5140 1960 

 

2.2     «T -Club» 
 

   (  ) P    
    (  2.3). 

 

i

i ,                                                                                                       (2.2) 

 

i

i ,                                                                                                     (2.3) 

 
 i -    . 

i  Шi -        
, . (  2.2). 

 
 2.2 –    

     , . 

 Ш 
  2020 1770 

  1780 1560 
 

 2.3 –  (1)   (2)   
      

   , 
.∙ . 

 Ш 

1 2 1 2 
 6185 3,1 3 3,5 4 

  916 0,5 1 0,5 1 

  7101 3,6 4 4 5 
 

  2.3 ,       4  
 5    . 
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2.3          
«T -Club» 
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2.4         
 «T -Club» 
 

    
 

A КXfF  ,                                                                                 (2.6) 
 

  -     - ,   ; 
К -    ,  , 
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   -  К  =2,5-3; 

fA - ,    , 2,   
  :  l = 4200 ;  b =1900 ; fА ≈8 2. 

 
     

 
720,338F   2. 

 
   -     

 
605,238F   2. 
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 f1 = 18 2-    ; 
f2 = 12 2-  ,    ; 
P  -        
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18)11(018F   2. 
 

        
 

901872FFF   2. 
 

    126F   2. 
 

    
   2,      

      КЗ 
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2.5       «T -Club» 
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http://remcars.info/remont-i-texnicheskoe-obsluzhivanie-avtomobilej-svoimi-rukami/remcars.info/remont-i-texnicheskoe-obsluzhivanie-avtomobilej-svoimi-rukami/kak-pravilno-zamenit-maslo-v-akpp.html
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  «Super Flow»,      
200000$.      . , ,  

       ,     4-  
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2.7          
«T -Club» 
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http://optima-tools.ru/market/garazhnoe_oborudovanie_krany_pressy_domkraty_stojki/stojki_transmissionnye/krwtj5_stojka_gidravlicheskaya_g_p_500_kg_kraftwell/
http://optima-tools.ru/market/garazhnoe_oborudovanie_krany_pressy_domkraty_stojki/stojki_transmissionnye/krwtj5_stojka_gidravlicheskaya_g_p_500_kg_kraftwell/
http://optima-tools.ru/market/garazhnoe_oborudovanie_krany_pressy_domkraty_stojki/stojki_transmissionnye/krwtj5_stojka_gidravlicheskaya_g_p_500_kg_kraftwell/
http://optima-tools.ru/market/garazhnoe_oborudovanie_krany_pressy_domkraty_stojki/stojki_transmissionnye/krwtj5_stojka_gidravlicheskaya_g_p_500_kg_kraftwell/
http://optima-tools.ru/market/garazhnoe_oborudovanie_krany_pressy_domkraty_stojki/stojki_transmissionnye/krwtj5_stojka_gidravlicheskaya_g_p_500_kg_kraftwell/
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  1-1/2" 1/2"( ) 3/8"(F) 



 37 

  2.11 
 ,  ,  

  1-1/2" - 

 72     1-1/2" - 

  (SL) 5/16" 4, 6.5, 8, 10, 12 

  (PH) 5/16" 2, 3, 4 
  (PZ) 5/16" 3, 4 

  ( ):  5/16" 3, 4, 5, 7, 8, 10, 12, 14, 17 

  (« »)  5/16" 8, 10, 27, 40, 45, 50, 
55, 60 

 Spline (12-  « ») 5/16" 8, 10, 12, 14 

 4-  5/16" 8, 10 

    5/16"  1/2" - 
    1/4"  1/4" - 

  - 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 
16, 17, 18, 19, 21 

   - 22 24 

  (SL) - 5.5 125  

  (PH) - 2 100, 3 150 

  (« ») - 15 100, 20 100, 25 125; 
  1-9" - 

 1-6" - 
 1-6" - 

 1-6" - 

  - 150 

  - 270 
 - - 

  500 . - - 
 

 
 2.2 –   144   
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2.9     «T -Club» 
 

        - 
,       
     «Toyota-club »   2.12, 

2.13   2.7  . 
 

 2.12 –     

 
,  / 

, . 

 
  

, . 

- , 
. 

, 
. . 

  
, 
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-4TA /2,5 - 1 - 115900 

  l RWTJ5 500 500 1 0,25 7952 
   
 -03/30 3000 1000 

1 3,0 454500 

    3 3,25 578352 

 

http://optima-tools.ru/market/garazhnoe_oborudovanie_krany_pressy_domkraty_stojki/stojki_transmissionnye/krwtj5_stojka_gidravlicheskaya_g_p_500_kg_kraftwell/
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3.1     «T -Club» 
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    . 
   

 
К =  +  +  +  –К  ,                                                                         (3.1) 
 

  –    (    ), = 0 
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 -      2.12;  
 -   -  ,    

8%   ; 
 -    ,    

5%   ; 
К  -      , 

   . 
 

       8%  
  

 
46268578352·8%  . 

 
       5%  
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      .  
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 -   ,  =55,0 ./ . 
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 -       ,  = 
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100

%
 ,                                                                     (3.3) 
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%100

%
.ы





 ,                                                        (3.4) 

 
  -  , =37 ; 

 -  , =365 ; 
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3761365

10037
% 




 %, 
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 ,                                                                         (3.5) 

 
26121833790227427   . 
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 51 

 3.1 –      
  ,  

  -4TA 2,5 

    -03 30,0 

 32,5 
 

17311
95,09,0

3,075,020245,32
Q 




 . 

 
)QQ( э.э.э  ,                                                                              (3.13) 

 

 .  -   1 . . . =5,2 . 
 

9469517311)900(2,5э   . 
 

   
 

1000

2,1)F5,140(
Q я 

 ,                                                             (3.14) 

 
 1,2 – ,      ; 

1я   . –     (  2.3). 
 

39
1000

3052,1)1895,1140(
Q 


 3, 

 
;Q                                                                                (3.15) 

 
 -       ; =57 . 3. 

 
22233957   . 

 
   

 

. Q ,                                                                               (3.16) 
 

 . - -   1 , . =1400 . 
Q  -  , . 
 

1000000

24V35
Q


 ,                                                                               (3.17) 

 
 35 –     1 3   , ; 



 52 

24 –   ; 
 -    ,  =220 . 

 

37
1000000

2422018935
Q 


 , 

 
51800371400   . 

 
          

 1050 .   
 

12.  ,                                                                                           (3.18) 

 
26001120501   . 

 
  

 

100

%А .
 ,                                                                                      (3.19) 

 

 
..
-   ; ..  = 12%; 

. -    (  3.2). 

 3.2 –     

  , 
. 

, . , . (  
  

) 
   -4TA 1 115900 130967 

  l RWTJ5 1 7952 8986 
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http://optima-tools.ru/market/garazhnoe_oborudovanie_krany_pressy_domkraty_stojki/stojki_transmissionnye/krwtj5_stojka_gidravlicheskaya_g_p_500_kg_kraftwell/
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3.3      
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4     

4.1      
  «T -Club» 

 

     
 

           i-
  

  6
K

1K
iTLiTi 10ntmS2mM 



 ,                                                             (4.1) 

 ikLm  -   i-    -  , /  

[10. . 2.12.18]; 
kim  -   i-      -  , 

/ . [10. . 2.12.18]; 
ST -         , ; 
n  -    ,       -  
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t  -  , t  = 1,5 . 

   i-   
 

 
3600

Nt0,5mSm
G

'
TiTLir

Ti


 ,                                                 (4.2) 
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TN  -   ,        

    ; 
Sn -            
, . 

    4.1. 
 

 4.1 –   , , NOx, SO2  Pb     
      

 ,  1,5 1,8 2,5 
     
    305 305 305 

   ,   
    n ; 150 150 150 

      , kim  / . 

 4,0 4,0 5,0 

 0,38 0,38 0,65 
NOx 0,03 0,03 0,05 
SO2 0,01 0,01 0,013 
Pb 0,006 0,006 0,007 
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  ,      10-20 / , ikLm  / . 

 15,8 15,8 17,0 
 1,6 1,6 1,7 
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SO2 0,06 0,06 0,1 
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    i
jM , / . 

 0,0097 0,0122 0,0194 
 0,0009 0,0012 0,0024 

NOx 0,00009 0,00011 0,00023 
SO2 0,00003 0,00003 0,00006 
Pb 0,00015 0,00018 0,00229 

  , /  0,011 0,014 0,022 
   0,047 

  , 
        

  . '
TN  2,22 2,80 3,70 

    
Gpi, / . 0,0025 0,0031 0,0052 
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  , , NOX, S 2  b    
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2i1i

1
ii 10)tAmtmtm(nM 



 ,                                       (4.3) 

 

 n  -       ; 
im  -   i-       -

     , / . [10. . 2.12.18]; 
im  -   i-        

  -  , /  [10. . 2.12.18]; 
t  -       (   1,5 

); 
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 (   3 .); 
А - ,     i-  

 -         
   (   1,8); 
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i


 ,                                                (4.4) 
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ё  Gi   ,   
   i-  .  

   .4.2. 
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t ,  1,5 1,5 1,5 

      
     t 1 . 3 3 3 

     
    t c2 1,5 1,5 1,5 
  i- o      -    ё   

im , / . 
 4 4 5 

 0,38 0,38 0,65 
NOx 0,03 0,03 0,05 
SO2 0,01 0,01 0,013 
Pb 0,006 0,006 0,007 

  i-          -  im , 

/ . 
 3,5 3,5 4,5 
 0,3 0,3 0,4 

NOx 0,03 0,03 0,05 
SO2 0,01 0,01 0,012 
Pb 0,006 0,006 0,007 

  iM / . 

 0,0030 0,0035 0,0076 

 0,0003 0,0003 0,0007 

NOx 0,0000251 0,0000289 0,0000828 
SO2 0,0000084 0,0000096 0,0000202 

Pb 0,0000050 0,0000058 0,0000116 
  , 
     . 'N  5 6 10 
    

 Gi , / .    
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  4.2 
      

 0,0359 0,0435 0,0918 
 0,0036 0,0037 0,0085 

NOx 0,0003 0,0004 0,0010 
SO2 0,00010 0,00012 0,00024 
Pb 0,00006 0,00007 0,00014 

  , / . 0,0400 0,0478 0,1017 

 

4.2        «T -Club» 
 

  

   
 

 = m/(1 - k),                                                                                                 (4.5) 

 
 m -   ,   , / ; 

k -     , k = 0,05. 
        100   . 

    4.3. 
 

 4.3 –     : 
  , 

/  (m). 
   
 , k. 

  , 
/  (M). 

100 0,05 105 

 
      

 
       
  : 

 
  4

iiii 10ρHLnqN ,                                                                     (4.6) 

 
 Ni -   i-  , .; 

qi -     100  , /100  ; 
Li -     i-  , . / ; 
ni -     100  , /100 ,  
-        n  = 2,4 
/100 ,  

-        n  
= 0,3 /100 ; 

 -    ,   1;  = 0,13 
  -   , / ,  = 0,9 / . 
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    4.4. 
 

 4.4 –        

 
-  

 
Ni 

  
, /100 . 
(qi) 

 
 (Li), ы . 

. 

 
 

 . , 
/ . ( ) 

  

 
 
 150 8 12,0  0,8 0,1 
 

 150 10 15,0  1,7 0,2 
  

 150 12 16,0  2,2 0,3 
    :  4,7 0,6 

 
      4,7 / , 

   – 0,6 / . 
 

,   

     ( / ), 
    

 

 


 3

i

iiii 10
L

LnmN ,                                                                                (4.7) 

 
 Ni -   i-  , . [1]; 

ni -  ,    i-  , .; 
mi -      i-  , ; 
Li -     i-  , . / ; 
L i -    i-      , 

. . 
        4.5. 

 

 4.5 – ,   

  
-  

 Ni 

 
. 
 

(mi), . 

 
. 
 

(mi),  . 

 
. 
 

(mi),  . 

 
 

(Li), ы . 
. 

 
. 

. 
 

(M), * 

 
. 

. 

 (M), 
** 

 . 
. 

 
(M), ** 

 . 
 150 0,25 0,1 0,35 12,0 45,0 36,0 126,0 

.  
150 0,25 0,1 0,35 15,0 75,0 60,0 210,0 

.   150 0,35 0,1 0,35 16,0 112,0 64,0 224,0 

, / : 232,0 160,0 560,0 
, / : 0,232 0,160 0,560 

  , / : 0,952 
*      20 .    200   ; 

normacs://normacs.ru/UKGS#to0000005
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**         10 .    100   . 
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  0,952 / . 
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ni -       i-  , 
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       10 .  
        4.6 
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-  

 
Ni 

-   
 , 

.  1 / , ni 

  
 

 (mi), 
 

 
 (Li),   . 

 

 . 
 . 
 (M),  
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 150 8 0,33 16,0 1689,6 

     /  3,5 

      
 3,5 / . 

 

4.3   
 

     
        , . . 

        
 40  60%     ,    

   70-80%.     , 
      , 

normacs://normacs.ru/UKGS#to0000006
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CONCLUSION 
 
Reconstruction of the existing STO is aimed at fulfilling the major indicator of 

their work - the volume of realization of household services and repairs of vehicles 
belonging to citizens. The main requirement to be followed in the development of the 
project of reconstruction of STO is to ensure a high level of technical and economic 
efficiency of the enterprise.  

Based on advanced technology, a sufficient level of mechanization of 
production processes ensured by the given productivity of labour and low cost of 
operations while complying with the required quality of maintenance and repair of 
cars, high production and customer service.  

During the development of the project of reconstruction of the STO necessary 
conditions also are justification of power, location of the enterprise and, in particular, 
the land, the use of standard designs of buildings and structures, the use of modern 
equipment.  

The result of the graduation project was made basic calculations STO 
"Guarantor" IP "Gatecki" and improving repair processes and developed the 
necessary technical documentation.  

In technological part of the project was the calculation of the production 
program of STO. The annual volume of the work zone and TS will be 14201 persons 
per hour., The required number of production workers will be 7 people, number of 
staff of 8 people.  

The calculation of square one STO and selection of process equipment. In part 
on the selection of equipment was offered modern diagnostic tools. 
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 Щ  
 

 -   . 
 -  –  . 

   -     . 
 - 1   - 2 -   №1   

 №2. 
CO - Carbon monoxide;   - ́  ,  , 

 ,   (II) -      . 
CH -  . 
NOx -     NO  NO2. 
SO2 - ́  ́ (IV) ( ́  ́ ,  , ́  , 
́  ́ ) 
Pb - ́  - Plumbum 
 

http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D0%B0%D0%B7%D0%BE%D1%82%D0%B0(II)
http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D0%B0%D0%B7%D0%BE%D1%82%D0%B0(IV)
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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