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1998 . – «  »     

    -    
(  ).  

2001 . – «  »     
       
 . 

2006 . -         
  ,    45   
   (      «  
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 1.1 –      "  " 

   
 

   
,  

.  %  

-7547 1996 361074 17 181 
-7547 1997 416530 85457 208 
-7547 1997 392573 84288 196 
-7547 1993 269571 241263 135 
-7547 1990 209920 241264 105 
-7547 1993 254137 241265 127 
-7547 1999 245869 241266 123 
-7547 1998 149468 241564 75 
-7547 2001 218937 241565 109 
-7547 1989 549163 84309 275 
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  L-34,   5337,   -250 - 
2 ,   -35, -15. 
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  12 .    
.      8     20 
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1.5     "  " 
 

 -      
(   ),        

 1.3  1.4. 
 

 1.3 –     
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. -12  
— .   12 . 
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  230  
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 . 155-1 
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0,63 3/ . 

-  —  12,5  
     

 . 1115 
— , max  2000 . 
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2    "  " 

2.1    
 

     
     : 

1.      ( AC ). 
2.    ( lCC ). 
3.      (   ,   

  ). 
4.        ( ) 
5.           

     . 
6.       

. 
7.         . 
8.   . 
9.   . 
10.       . 
11.      . 
12.       . . . . 
13.        50 % (5")   

. 
       2.1.  , 

    (  2.2). 
 

 2.1 –   

      

  - -7547 
   45 

  , А  . 10 
 , .  А  . 3 

    
 , t ap 

∙ . 45000 

  ∙ . 22 
       365 

  , t p ы . ∙ . 100 
  -1, t o-1 ∙ . 250 
  -2, t o-2 ∙ . 500 
  -3, t o-3 ∙ . 1000 
  -1, tnp-1 ∙ . 5000 
  -2, tnp-2 ∙ . 8000 

-  К1     _ 1,05 
-  К1   - 1,1 
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  2.1 

   
 

  

  - -7547 
-  К1    - 1,1 
-  К2     _ 1,15 
-  К2    1,15 
-  К3    2,2 
-  К4   _ 0,9 
-  К4    - 0,9 
-  К5     _ 1,0 
-  К5   - 1,0 
-  К5    - 0,95 
-  К6     - 1,1 
-  К6    - 1,1 
-  К6   - 0,85 
-  К6    - 0,9 
-  К7     - 0,95 
-  К7   - 0,95 
-  К7   - 1,1 
-  К7    - 1,05 

  , t  .· . 1,2 
  -1, t o-1 .· . 12,25 
  -2, t o-2 .· . 32,3 
  -3, t -3 .· . 45,0 
  -1, tnp-1 .· . 250,0 
  -2, tnp-2 .· . 516,0 
  ,  .· . 14,2 

 
 2.2 –   

  -7547 
 , . 8,09 

 , . 4,62 
 

2.2    -1, -2  -3 
 

     ( )  
   

 

0E LL  .                                                                                                  (2.1) 
 

     (TO-1, -
2, -3) 

 

765i КKKLL   ,                                                                                 (2.2) 

 iL  -    i-     
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 ,  [1]; 
К5 — ,     [1]; 
К6 - ,      

[1]; 
К7 - ,     [1]; 
 
L L mE1 0 1

''   ,                                                                                                    (2.3) 
 
L L m2 1 2

'' ''  ,                                                                                                     (2.4) 
 

323 mLL  ,                                                                                                   (2.5) 
 

 m  –     m . 

 

m
L

LEO
1

1'

'

 ,                                                                                                        (2.6) 

 

1

2
2 L

L
m




 ,                                                                                                         (2.7) 

 

2

3
3 L

L
m




 .                                                                                                         (2.8) 

 

2.3      -1  -2 
 

      ( -1, -2) 
 

7652,12,1 КKKLL   ,                                                                              (2.9) 
 

 2,1L   -    -1,2   , 
∙ . [1]; 

 
32,1 mLL   ,                                                                                            (2.10) 

 
 m  –     m ; 

 

3

2,1

L

L
m




  .                                                                                                (2.11) 

 
      –   

L L A L A A Ak k CHi k Ci CHi Ci

' ( , ( ))     0 8 .                                                      (2.12) 
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 ACH i  -   i-  ,    

,  
AC i  -    i-  ;  
Lk  -        

 ;  
0,8 - ,     

    . 
 

    –   
 

765КК КKKLL  ,                                                                                 (2.13) 
 

К3К mLL  ,                                                                                              (2.14) 
 

 Кm  –     Кm ; 
 

3

К
К L

L
m




 .                                                                                                     (2.15) 

 
     2.3.  

 
 2.3 –        

  45 
  , ∙ . 22 
  -1, ∙ . 264 
  -2, ∙ . 528 
  -3 ∙ . 1056 
  -1, ∙ . 5280 
  -2, ∙ . 8448 
    , ∙ . 94000 
    , ∙ . 98200 

 

2.4   -1, -2, , -3, -2, -1, , -
3, -2, -1, -1, -2 

 
     NK 

 

К
К N

L

L
N 


 ,                                                                                           (2.16) 

  L  -   , ∙ ;  
N -       (   
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), . 
 
L l   ,                                                                                         (2.17) 

 
   –    . 

 
 ЭЦ ЭЦ Ц ( ) ,                                                                                 (2.18) 

 
 ЭЦ  –     ; 

Ц -       . 

 
L lЭЦ К CC ''' ,                                                                                               (2.19) 

 

100

Ld К
  ,                                                                                         (2.20) 

 
 d О

'  –         100 ∙ . 
,         

, . 
 

2Kdd 
 ,                                                                                         (2.21) 

 
 d О  –        100 ∙ . /1/; 

2K   –          
   /5/; 

   - 2, -1   
 

К
2

К
2 N

L

L
N 







 ,                                                                                    (2.22) 

 

2

1

К
2 N

L

L
N 



 



 .                                                                                  (2.23) 

      
 

1

3

К
3 N

L

L
N 




 ,                                                                                         (2.24) 

 

3

2

К
2 N

L

L
N 




 ,                                                                                             (2.25) 

2

1

К
1 N

L

L
N 




 .                                                                                              (2.26) 
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К

L

L
N


 .                                                                                                   (2.27) 

 
     

 

3211 NNN1,1N  ,                                                                            (2.28) 

 

322 NN2,1N  ,                                                                                    (2.29) 

 

33 N2,1N  ,                                                                                             (2.30) 
 

211 NN1,1N   ,                                                                          (2.31) 
 

22 N2,1N   .                                                                                      (2.32) 
 

     2.4.  
 

 2.4 –   ,     

  45 
     , ./100 ∙ . 0,75 

.К2      1,1 
       0,825 

       810 
  1    4464 

   0,85 
  , ∙ . 6826 

   0 
    0,1 
 -2   12 
 -1   7 
 -3   86 
 -2   100 
 -1   272 
    893 
 -1   485 
 -2   206 
 -3   103 
 -1   20 
 -2   14 
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2.3  -1, -2, , -3, -2, -1, , -3, -2, -1, 
-1, -2      

 
   , -2, -1 

 
КК NN  ,                                                                                               (2.33) 

 
2,12,1 NN   ,                                                                                     (2.34) 

 
   –      ; 

 


К

L
L

 ''' .                                                                                                   (2.35) 
 

   
 

ii NN  .                                                                                              (2.36) 
 

  
 

NN  .                                                                                             (2.37) 
 

   
 

ii NN   .                                                                                            (2.38) 

 
     2.5. 

 
 2.5 –   ,     

  45 
      0,070 

   0,007 
 -2 0,8 
 -1 0,5 
 -3 6 
 -2 7 
 -1 19 
  63 
 -1 34 
 -2 14 
 -3 7 
 -1 1 
 -2 1 
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      i -   
 
N N AК i К i

  .                                                                                            (2.39) 
 

  
 

N NК К i
i

n

 
1

.                                                                                          (2.40) 

 
     i-   

 

ii ANN  .                                                                                            (2.41) 
 

  
 





n

1i

NN .                                                                                         (2.42) 

 
      i-   

 

ii ANN  .                                                                                            (2.43) 
 

  
 





n

1i

NN .                                                                                      (2.44) 

 
 

     i-   
 

ii
ANN  .                                                                                         (2.45) 

 
  

 





n

1i

NN .                                                                                       (2.46) 

      i-   
 

ii
ANN  .                                                                                             (2.47) 

 
  

 





n

1i

NN .                                                                                          (2.48) 
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     2.6. 
 

 2.6 –        

  45     
   0,07 0,07 0,000 
 -2 8 8 0,03 
 -1 5 5 0,02 
 -3 60 60 0,20 
 -2 70 70 0,23 
 -1 190 190 1 
  630 630 2 
 -1 340 340 1 
 -2 140 140 0,5 
 -3 70 70 0,2 
 -1 10 10 0,03 
 -2 10 10 0,03 

 

2.4   ё    , , 
     

 
     (tE0 )   

  -   (К1)    
  ( К2) 

 

21ii ККtt  .                                                                                       (2.49) 

 
       

 

T t
N

nО О i
О i

i

n

 

 '

'

1

.                                                                                    (2.50) 

 
 n '  –   ,     

-    . 
     2.7. 

     -1, -2  -3 
    -   (К1)  

    (К2). 
     

 
21i3,2,1i3,2,1 KKtt  .                                                                                     (2.51) 
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    -1, -2  -3  i-   
 

i3,2,1i1i3,2,1 NtT  .                                                                                         (2.52) 

 
    TO-1, -2  -3   

 

 


n

1i
i3,2,1i3,2,13,2,1 NtT .                                                                                  (2.53) 

 
     -1, -2  

   -   (К1)   
   (К2). 

    -1 
 

21i2,1i2,1 KKtt 
 .                                                                                 (2.54) 

 
    -1  -2   

 

 




n

1i
i2,1i2,12,1 NtT ,                                                                           (2.55) 

 
  ,  TO-1  -2,   

 2.8. 
       

  -   ( K1),   
  (K2),        

 (K3).      
 (К4),   ,   (К6), 

  ,     (К7) 
 

764321ii КККKKKtt  .                                                                (2.56) 
 

       i-   
 

100
ALtT i

ii
 ,                                                                                (2.57) 

 
 L

i
 –    i-  , ∙ . 

 
         

 

T T
i

i

n




1

.                                                                                                 (2.58) 

 
     2.7-2.9.  



 30 

        2.10. 
 

 2.7 –      , , , ∙ . 
  45 

    1,45 
  ,   1  5 
     0,4 
  -3   0,2 
  -2   0,2 
  -1   0,6 

   -3 54,3 
   -2 39,0 
   -1 14,8 

  -2   0,03 
  -1   0,03 

   -2 623 
   -1 302 

     914 
    -3 3258 
    -2 2730 
    -1 2812 
    -2 4984 
    -1 1510 

   33,25 
     22698 

    38904 
 

 2.8 –      , .∙ . 

 
 

45 
-1 -2 -3 

 225 164 163 
 956 928 1368 

 337 519 554 
-  562 437 489 

-  309 328 326 
  141 246 228 
 141 55 65 
 141 55 65 

 2812 2730 3258 
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 2.9 –      , .∙ . 

 
 

45 
-1 -2 

 30 100 
 876 3240 

 302 498 
-  136 449 

 166 598 
 - 100 

 1510 4984 
 

 2.10 –      , .∙ . 

  45 
  

 454 
 454 

-  7263 
 – . 2497 
 681 

  11349 
  

 3858 
-  1816 

 1135 
 454 

  908 
-  454 

 454 
-  681 

 454 
 454 

  2.10 
  45 

 227 
 227 

  227 
  11349 

    22698 
 

     -1, -2  -3  i-  
 

 

iKi3Кi2Кi1Ki3,2,1 TcTbTbTaT 32  ,                                              (2.59) 
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 aK  -     TO-1;  
32

КК b,b  -   ,   TO-2  -3; 
cK  -     . 

  
 




 
n

1i
i3,2,13,2,1 TT .                                                                                       (2.60) 

 
     -1  -2  i-  

 
 

i2Кi1Кi2,1 TbTbT   ,                                                                  (2.61) 

 
 КК b,b   –   ,   -1  -2. 

  
 




 
n

1i
i2,12,1 TT ,                                                                                      (2.62) 

 
      i-   

 

i3,2,1i3,2,1 T3,02,0T   ,                                                                               (2.63) 

 
  

 




 
n

1i
i3,2,13,2,1 TT .                                                                                         (2.64) 

 
    -1  i-   

 

i2,1i1 T7,06,0T   .                                                                            (2.65) 
 

  
 




 
n

1i
i11 TT .                                                                                         (2.66) 

 
    -2  i-   

 

i1i2,1i2 TTT   .                                                                              (2.67) 
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n
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 2.11 –    , .∙ . 
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     1136 
     454 
    -1 225 
    -2 164 
    -3 163 
    -1 30 
    -2 100 

 
        

    TO , . 
 i-   

 
)a1(TT Kii  ,                                                                                           (2.69) 

 
)b1(TT i

Кii  ,                                                                                         (2.70) 
 

)b1(TT i
Кii  ,                                                                                             (2.71) 

 
  

 





n

1i
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     2.12. 
 

 2.12 –    ,   , .∙ . 
  45 

 -1 2587 
 -2 2566 
 -3 3095 
  22244 
 -1 1480 
 -2 4884 
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i
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t T L Ai i

i i

'' '

( )  
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     2.13. 
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.∙ ./1 . 
  45 
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 -2 36,7 
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  32,6 
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 -2 611 

 

2.5  ё     , 
 ,     
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   (          

8-10 . .∙ .  ),         
. 
  , TO       
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 2.14-2.17. 
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 2.14 –    -2  -3, .∙ . 
  45 

 5095 
   566 

 5661 
 

 
 2.15 –       , 

.∙ . 
  45 

    221 
  198 

 96 
 51 

 566 
 

 2.16 –       , .∙ . 
  45 

  914 
 -1  2587 
 -2  2566 
 -3  3095 
 -1  1480 
 -2  4884 
 -1 225 
 -2 164 
 -3 163 
 -1 30 
 -2 100 

 : 
 454 

-  7263 
  23925 

-  2497 
 681 

    : 27103 
  11349 
-2, -3  566 

  4342 
 : 16257 
  : 43248 

 3858 
-  2945 

 2418 
 505 
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  2.16 
  45 

  1129 
-  550 

 454 
-  768 

 497 
 628 

 401 
 227 

 227 
 955 

 -  695 
  2387 

, ,   
 1085 

 868 
   2170 
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P
T
Фi

i

М i
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 Ti  -      , .∙ ; 
ФМ i  -      ( ).   

  2.18 (  21034-65,  19605-74). 
   

 

P
T
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i

i
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i
 -       

 (    2.17). 
 

 2.17 –     ( -01-91) 
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, . 

 
, 

   
 36 24 1830 1610 

  , 
   

41 24 2070 1820 



 37 

         2.18-2.22. 
 

 2.18 –    , . 
     

    

  0,3 0,4 0 0 
 -1  1,2 1,4 1 1 
 -2  1,2 1,4 1 1 
 -3 1,5 1,7 2 2 
  3,1 3,5 3 4 
  0,3 0,4 0 0 

  
, -  3,7 4,2 4 4 

-  1,2 1,4 1 1 
 0,4 0,4 0 0 

 : 13,0 14,9 13,0 15,0 
    

 1,9 2,1 2 2 
-  1,4 1,6 1 2 

 1,2 1,3 1 1 
 0,2 0,3 0 0 

  0,5 0,6 1 1 
- ,  0,5 0,6 1 1 

-  0,0 0,0 0 0 
, , , 
 0,4 

 
0,4 0 0 

 0,8 1,0 1 1 
 -  0,0 0,0 0 0 

  0,0 0,0 0 0 
, ,  

 ,  
 0,0 

 
 

0,0 0 0 
 0,0 0,0 0 0 

  0,5 0,5 1 1 
  10,9 12,5 11,0 13,0 
   23,9 27,4 23,0 27,0 

 
 2.19 –    , . 

  45 
   10 

    365 
   3 

  7 
  0,81 

  30 
    42 



 38 

 2.21 –    , . 
    

  2 
-  ,  2 

-   1 
     2 

     3 
    1 

     1 
   1 
    4 

     1 
  -    1 

 19 
 

2.7        
  

 
     ,    

  : 
 

.

N

7,0N




 ,                                                                                       (2.78) 

 N .    -    ; 
0,7 -  " "     ; 

 -  " "       /6/ .; 
Ny -   , ./ . 

        
.2.21. 

 
 2.21 –     

 
 

NEOC.C  
" " 

 

, . Ny. 
/  

 

  

 10 0,7 3,5 1 1,20 1 
 

2.8   , , ,    
 

  , ,    
 

.

i
i

T







 ,                                                                        (2.79) 
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 Ti  -       
, .∙ ;  

φ -    ; 
.  -      ; 

 -  , ; 
 -  ; 

 -   ,    ; 
η  -     . 

 
          

:  , , ,   -   , 
-   . 

 ,            
      .  

-   ,  ,     
      .    

        ,  
   50-60%   -  

. 
ё       (Xi)   « » (  

2.22)     . 
 

 2.22 –   , ,    

 
 

i, .  φ . , 

  
,    η  Xi 

  

-1, -2 
 5153 0,85 305 7,0 1 2 0,9

7 
1,06 1 

-3,  

 9459 1,2 305 7 1 5 0,97 1,10 1 
 

 7717 1,1 365 7 3 1 0,8 1,33 1 

        3,49 3 

 

2.9    , , , ,    
 

       
          

         
 ,     ( , )  

 ,     . 
         

      . 
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   :    -   15 -
25%     ( ) ;    -

  10 - 15%  ;   -2,3 -   30 - 
40%  ;    -   20 - 30%   

 . 
   , , ,     

    2.23.  
 

 2.23 –    , ,    

   
 

 X  , 
    

  
 

 

 ё  
 

:  1 1 1   
     

-1, -2 1 1 1  
  

-3, -1, -2 1 1 1  
  

: -
 

1 1 1  
  

: 4 4   

 :  
   

1,1 1   

   0,9 1   

: 2 2   

 

2.10     ,     
 

  
 

ii КfF  ,                                                                                         (2.80) 
 

 fa -         , 2; 
i -  ; 

К  -    . 
         

2.24. 
 

 2.24 –   , ,    

  fa, 2 
i К  F i, 2 

:  65,2 1 5 336 
-1, -2 65,2 1 5 336 
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  2.24 

  fa, 2 
i К  F i, 2 

-3, -1, -2 65,2 1 5 336 

 65,2 1 5 336 

  65,2 2 3 392 

: 1736 

 

2.11    
 

   
 

 1ffF 21  ,                                                                                (2.81) 

 
  f1 -    , 2; 
f2 -      , 2; 

 -        
. 

         2.25. 
 

 2.25 –    
 , . f1, 2 f2, 2 F  , 2 

 2 15 12 51 
-  1 10 8 26 

 
 1 10 5 20 

  1 15 10 15 
- , 

 1 15 10 15 
 6     127 

 

2.12    
 

  
 

54321 ККККККf1,0F  ,                                                 (2.82) 

 
 А  -      ; 
fy -       10   , 

2; 

54321 К,К,К,К,К  - ,   
    ,   

  ,  ,     
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 ; 
К  - ,     (К .=.0,4. 
..0,5). 

         
   ,    . .,  

      ,  ,  
    .     

     ё      
    40...50%. 

        2.26. 
 

 2.26 –   
 

 
А  fy, 2  

 
F , 2 

1К  2К  
3К  

4К  5К  К    

     

 10 4 1,25 1,4 2,2 1 1,2 0,5 9,24 9 

,    

 10 2,5 1,25 1,4 2,2 1 1,2 0,5 5,78 6 

  

 10 1,6 1,25 1,4 2,2 1 1,2 0,5 3,70 4 

  

 10 0,5 1,25 1,4 2,2 1 1,2 0,5 1,16 1 
 

 10 0,3 1,25 1,4 2,2 1 1,2 0,5 0,69 1 

, ,   
 10 0,25 1,25 1,4 2,2 1 1,2 0,5 0,58 1 

  ,   

 10 2,4 1,25 1,4 2,2 1 1,2 0,5 5,54 6 
  ,  (   ) 

 10 6 1,25 1,4 2,2 1 1,2 0,5 13,86 14 
       

 10 0,8 1,25 1,4 2,2 1 1,2 0,5 1,85 2 

                 43,10 44 

 

2.13      
 

        
   5%    ,   

-       
 . 
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      (  2.27) 
        . 

 

 2.27 –     

  %  , 2 
 .   

    60 67 
 40 45 

 100 112 
     

    20 37 
  15 28 

  15 28 
  10 19 

  20 37 
   10 19 

  10 19 
 100 187 
 

2.14  -   
 

       
 -      2.28. 

 
 2.28 –  -   

  %  , 2 
 ,    (     ) 82 1736 

  6 127 
 2 44 

 4 76 
 6 127 

 100 2110 
 

2.15    ( )  
 

       
 
F f A K  0 ,                                                                                            (2.83) 

 
 f 0  - ,     (   ), 

2;  
A  -  -   AA  ; 
K  -    -  . 

 -       , 
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     2.30. 
 

 2.29 –     

 -7547 

  , . 10 
   , 2 67,20 

   1,25 
   , 2 840 

 

2.16    
 

      
     : 
-   –  4 2   , 
-  – 10-15 %       

 , 
- -  – 0,27 2   . 

        
       
  .      30 %  

,       1,5 2.   
   18 2. 

       
  .      

         
 .          

      . 
        

 . 
        

0,25 2.       0,1 2  
.        
        

    .     
         

     , 
  .      ( )   

 2 2,        – 0,8 
2.          

  30      15 ,    
 . 

      2-3 2   . 
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 75 . 
     2.30. 

 

 2.30 -    

  , 2 
   67 
  40 
 -  29 
  -     48 
     44 

 

 2.30 -   ,  

  , 2 
  20 
  29 
  58 
  48 

  167 
   180 

: 730 
 

2.17     
 

    : 
-    -   

-  ; 
-   -   

      (  
,  ,    ,      

    (    -  
), -  ).   

        . 
       

-      . 2.31  
   . 

 
 2.31 –   

 
  

 ( 2),   
: 

 
  

  
  

 
 

 
 

1.   336 336  
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  2.31 
 

  
 ( 2),   

: 
 
  

  
   

 
 

 
2.        

-1, -2 336   
-3,  336   

  336   
 1008 1008  

     

  ,  196   

     196   

: 392 392  

2.    127   

3.  44   

 . 187   
 840 840  

-  
 

730   
 3664   

  8580 8580  

 
 

:      , 
  ,      

.          
.      

,    .    
,      :  - 

   - ,  - ,  - 
  . . 
       

   ,    ,  
. 

 

2.18       
 

   –   ё    
  ,     

    ,    ё    
    ,    

  ,       
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    . 
: 

-   1-  : F =1008 2; 
-  -  1-  : F =750 2; 
-  ,  : F = 840 2. 

        
   ,  ,     

,  , F =2598 2. 
     , 

 , ,  ,  
,   ,    , К=0,3. 

     ё  
    , К =0,2; F =8580 2. 

 

2.19   -    
 

        
     -  

 ( ). 
-    - ; 
-    - X; 
-  -   - F ; 
-  -   - S ; 
-   - S .; 
-   - S . 

-      : 
      

,    : 
К1 - ,     

  ; 
К2 - ,    ; 
К3 - ,    ; 
К4 - ,     

; 
К5 - ,     ; 
К6 - ,     

 ; 
К7 - ,  -   

  . 
1)       

 
 = (э ) ∙К1∙К2∙К3∙К4∙К6∙К7 ,                                                                 (2.84) 

 
 (э ) -        
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 , . 
2)      , : 

 
 =  (э )∙К1∙К2∙К3∙К4∙К6∙К7 ,                                                                 (2.85) 

  (э ) –        . 
3)  -     

  
 

F  = F (э )∙ К1∙К2∙К3∙К4∙К6∙К7 ,                                                         (2.86) 
 

 F (э ) –   -     
    , 2. 

4)  -     
  

 

S  = S  (э )∙ К1∙К2∙К3∙К4∙К6∙К7 ,                                                          (2.87) 
 

 S (э ) -  -     
    , 2. 

5)       
 

S  = S (э )К2∙К3∙К5 ,                                                                                 (2.88) 
 

 S (э ) –         , 
2. 

6)       
 

S  = S (э )∙ К1∙К2∙К3∙К4∙К5∙К6∙К7 ,                                                          (2.89) 
 

 S (э ) –        
 , 2. 

     2.32. 
 

 2.32 –    -  
 

-
 

 
 

А   
  

 
 

    
  

 

1К  2К  3К  
4К  5К  6К  7К  

  10 1,5 1,10 1,20 1,0 0,85 - 1,03 1,13 2,0 
  10 0,24 1,1 1,15 1,0 1,06 - 1,03 1,1 0,4 

F   10 70,0 1,20 1,50 1,0 0,97 - 1,03 1,08 136,0 

S   10 15 1,14 1,40 1,0 0,94 - 1,01 1,05 23,9 

S   10 70,0 - 1,60 1,0 - 1,4 - - 156,8 

S   10 310,0 1,2 1,09 1,0 0,96 1,21 1,01 1,02 485,2 
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2.20   -   
 

 

 -   
1)       

 
 

 =  / L  ,                                                                                               (2.90) 
 

  –   , . 
 
 

2)      , :  
 

 =  /  L  ,                                                                                                 (2.91) 
 

  –  , . 
3)  -     

  
 

F  = F  / А  ,                                                                                             (2.92) 
 

  F  -   , 2; 
А  -   , . 

4)  -     
  

 
S  = F  / А  ,                                                                                            (2.93) 

 
 F  –  -  , 2. 

5)       
 

Sc = F  / А  ,                                                                                               (2.94) 
 

 F  –  , 2. 
6)       

 
S  = F  / А  ,                                                    (2.95) 
 

 F  –   , 2. 
     2.33. 
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 2.33 –  -    
 

 
 
 

  , . А  10 
     

 , .  
2,0 

       0,4 
 -    

  , 2/1  
F  

143,5 

 -    
  , 2/1  

S  
24,3 

     , 2/1 
 

Sc 
163,9 

      , 
2/1  

S  
500,0 

 

2.21  -    
 

 -     2.34. 
 

 2.34 –  -     
,  
 

    :  , % 

 
 

 
   

 
 

 
 

 
 

 
, /1  

2,0 

- 2,0 0,0 

 

  
, /1  

0,4 
- 0,40 0,0 

 

 
-

 , 
2/1  

143,5 

 136,0 5,2 

 

 
-

 , 2/1 
 

24,3 

 23,9 1,6 

 

 , 2/1 
 

163,9 
 156,8 4,3 

 

 , 2/1 
 

500,0 
 485,2 3,0 

 

 
       

  .   (   
   -  ),   

    ,  ,  
      ±10%     
 ,      

 .       
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      . 

:      
,      -  

  , ,   
. 

 

2.22        
 

 –      ,  
        

     .     , 
   ,        –  

  ,        
  . 

 –  ,    , 
    ,   
           

 . 
  ,   ,  

         
  . 

 ,  , ,    ,    
 ,   .   – , 

  ,        
  ,       . 

  ,    , 
         

,        
       . 

       ,   
        

 .  
       

, , ,    
. 

,     , 
   - , 
         

       
. 
     ,   

http://www.belazdetal.ru/
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 .      ,    
     , ,   

 .          
       ,  

   . 
        

 : -   ( ); –  
  ( -1),   100   , 

     1500 - 2000  ; -   
 ( -2),   500   ,    

  8000 - 10 000  ; -    ( ) 
-          -   

-   . 
 ,      -2 (  

   ). 
 ,     ,  

   . 
   ( )    

    ,  
 ,    ,.    

    ..      
    ;       

      .   —  
  -       , 

        
 , ,     

   № 1  2   
       .  

       
. 

    -   
  ,   -1  -2 

       
, :  ,   

,        .  
        1300   

-1  6500   -2. 
     ,  ,  

 ,         
 .       

,     .   
  ,     

       .  
        

    .    
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        ,  
,      . 

  ( )    (  
)    (  )   

   ,   .  
        

   ,    
, . .     

 ( , ),    ( ,  
 - ,     

 ),       
( ,      ).  

     
   ,   ,  3.1. 

 

 
 2.1 –     

 

 
 ,       

 ,   ,     
,        . 

-2        
 ( - , , -   
- ),     ,  

,     ,  ,   .  -2 
     ,  . 

 -2       
 . 

  -1, -2      
 :     (  

 480 ). 
        

.   .    
. 

      ,  
,     . 

      (     
)    .    
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  . 
   -2: 

  : 
-     . 

     ,  
,    . 

 : 
-        
. 

 : 
-     - . 
-       ,    

 . 
     ; 

       . 
 : 

-     .  
: 

-    55-65     
  , ,     
.  

 -2    2 . 

2.23          
"  " 

 
            

"  "   3.1  3.2. 
 

 2.35 –     

 , , 
 

 

   . 
  . 
  . 

. 
. 

     . 
     . 
   . 

   
  

- 
- 
- 
- 
- 

2335-  
2336-2-  

102-6  
 303 
 305 

13 
13 
13 
13 
13 
1 
1 
4 
2 
2 
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 2.36 –   

 
, , 

 

 
  

, . 
-  

 
, 

. 

, 
 

  
  

32  595 420 2 

14500 1,0 

 
  

228-2 320 500 3 

45000 1,5 

  
 

 
  

10-77  2453 817 1 

9870 1,0 

  
 

10-15 1450 520 2 

4500  

 
 /   

 

1203-90 470 546 2 

6000  

  
   

24-26 560 470 2 

4200  

  
  

24-25 440 400 2 

4600  

  
   

30-10 500 520 2 

5200  

  
  

30-11 560 560 2 

6600  

   
 

-1468-01-
070  

2400 800 2 

2600  

   
 

-1468-01-
060  

1200 800 2 

1000  

-  12,5 . - - 1 107000 15,0 

  
  

 

-1468-07-
040 

860 360 2 

2600 - 

 
 

-1671  1120 152 1 

12000 1,5 

  
 

-1468-05-
320 

2020 610 2 

8000  

    233670 20,0 
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2.24       
"  " 

 
       

   "  "  " .  (3842)69-24-59, 
 69-38-86.    - http://www.garobelaz.ru/. 

 -100 /  100     /   
/  40…230 ,  2.2. 

        
 . 

   ,    
      . 

 

 
 2.2 –  -100 

 
     ,    . 

      
 .      . 

       
   . 

        13-10, 
 2.3. 

 
 2.3 –        

 13-10 

http://www.garobelaz.ru/


 57 

        
         

 . 
 :  1,  2,   3, ё  

 4,  5,  6,  7,   8,  9, 
2   10,   11,  14. 

       
    4     2  . 

      
     3,    9. 

       
  12. 

     ,  
 .      14. 

       30-09, 
 2.4. 

 
 2.4 –       

 30-09 
 

     :    4. 
          

 . 
     ,   

  .      23 
/ 2           

 .          
,       ,   

 .       
 . 

     37-02,  
2.5. 
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 2.5 –      37-

02 
 

      
 6- -45…6- -190.    1,   4,   

 5   6.       
 45 45 4,     2,    

  3.     . 
       31-67,  2.6. 

        
 80…220 .      

, ,   21.00-33, 33.00-51, 40.00-57.  
   :  ,  , 

    . 
      

.     . 
   :  , 

,       
  ,        

,         
 ,     ,  . 
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 2.6 –        31-67 

 
      /   -

106,  2.7. 

 
 2.7 –       

/  , -106 
 

      
         4,6 

.       ,  , 
 .   :   
,  , , , -  

.       ,   
 .      
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 .    .  
    . 

     -101,  2.8. 

 
 2.8 –      -101 

 
     : ,  

  , , ,    .  
        
       . 

    .      
       .  

      ,  
  .      , 

           
   . 
  -03       

 64,  2.9. 
 

 
 2.9 –   -03    
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  , ,  .    

   ,    
 200 . 

   -06,  2.10. 

 
 2.10 –    -06 

 
        

    ,    
.    ,  ,  

, ,     . 
  TEMP45P   , 

      (  ) 
   7540, 7545, 7547  , 

 2.11. 

 
 2.11 –   /     7540, 7545, 7547, 

7555 TEMP45P 
 

     (  ) 
      ,  
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      . 
ё        

  -   SRBB   
. 

         2.36. 
           

2.37. 
 

 2.37 –     

 
, 

, 
 

 
 

 , . 
-  , . , 

 

  
 /  100 

    /  
 

-100 900 700 2 

49000 2,0 
    

    
/   /  80…200  

13-10 520 500 2 

30000 1,0 
    

   /    
  

31-67 3300 2030 1 

126000 - 
   

  
37-02 800 500 1 

10700 - 
   
   

/   

-106 1460 910 2 

52600 - 
   

  
 

-03 - 1 

17580 - 
  

  
,  

,    
 

-06 2453 817 1 

19870 2,0 
  /   

  7540, 7545, 
7547, 7555  

TEMP45P 2300 1130 2 

57600  

    12 363350 5,0 
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3   

3.1       
"  " 

 

      
 

       , 
,     ,   

    . 
   

 
К =  +  +  +  –К  ,                                                                         (3.1) 
 

  –    (    ), = 0 
. 

 -      2.37;  
 -   -  ,    

8%   ; 
 -    ,    

5%   ; 
К  -      , 

   . 
 

       8%  
  

 
29068363350·8%  . 

 
       5%  

  

 
18168363350·5%  . 

 

   
 

4105861816829068363350К   . 

 
      

 

       
      .  
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 .    :    , . 

        
   

 
З  =   К     К ,                                                                                     (3.2) 

 
 -   ,  =52,0 ./ . 
К  -  , К =60%; 
 -       ,  = 

36901 .∙ . (  2.12); 
К  - ,    , К  =40%. 
 

429822801·1,452·1,6·369З   . 
 

     
 

100

З%ЗЗ 
 ,                                                                     (3.3) 

 
 % З -    ,  %. 

 

%1
%100З%

.ы





 ,                                                        (3.4) 

 
  -  , =37 ; 

 -  , =365 ; 
ы .  -    , ы . =61 . 

 

86,141
3761365

10037З% 



 %, 

 

638717
100

,864298228·14З   . 

 
     

 
 

ЗЗЗ  ,                                                                         (3.5) 

 
49369456387174298228З   . 
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100

30З 
 ,                                                                       (3.6) 

 
 30% –    . 

 

1481084
100

4936945·30
  . 

 

    
 

12

З
З


 ,                                                                                 (3.7) 

 
 15  –     (  2.18). 

 

27427
1215

4936945
З 


  . 

 
     

 

100

L
З


 ,                                                                                         (3.8) 

 
    -       100 ∙ , . 

L -  , ∙ ; 
 –        . 

 
        

 

.

100

LК
.З 


 ,                                                                               (3.9) 

 
  . -       100 ∙ , .; 

К –      К = К1∙К2 К3; 
К1 - ( ) -   ; 
К2=1,25 - –     ; 
К3=1,25 -  ; 

           3.1. 
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 3.1 –          
   

, 
. 

К1 К2 К3  L , 
∙  

   
(  )  

  , . 
 

-7547 1170       0,84 68260 670859 

  
-7547 1190 1,65 1,25 1,25 0,38 68260 795794 

  (5%    
), . 

33543 

 1500196 
 

3.2      "  " 
 

      
    

 
VК  ,                                                                               (3.10) 

 
 К  -  1 3  , . – 14000 . (   

); 
К  -  , 3. 
 

8064·8 1008V  3, 
 

11289600014000·8064  . 
 

100

%
 ,                                                                                         (3.11) 

 

 %  -     %;% =3,5. 
 

3951360
100

3,5112896000·
  . 

 
 

     
 

%100


 ,                                                                                         (3.12) 

 

   -        % =2. 
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2257920
%100

2,0112896000·
  . 

 
     

 

1000

F25
Q .э


 ,                                                                                      (3.13) 

 
 25 –    1 2, ; 

-       , =800 
; 

F -   – 1008 2. 
 

20160
1000

800100825
Q .э 


  . 

 
    

 





К

КК
Q ,                                                                            (3.14) 

 

 ∑  -    ,  (  
3.2); 

-     ,  =2024 ; 
К -   ; К =0,75; 
К  -  ; К =0,3; 
К  - ,    ; К =0,95; 

η - ,    ; η=0,9. 
 

 3.1 –      
   

,  
     

 /   
2,0 

        1,0 
   2,0 

   1,0 
  1,5 
     1,0 

-  12,5 . 15,0 
  1,5 

 25,0 
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13316
95,09,0

3,075,0202425
Q 




 . 

 
)QQ( э.э.э  ,                                                                              (3.15) 

 

 .  -   1 . . . =5,2 . 
 

17407513316)20160(2,5э   . 
 

   
 

1000

2,1)F5,140(
Q я 

 ,                                                             (3.16) 

 
 1,2 – ,      ; 

13я   . –     (  2.18). 
 

744
1000

3052,1)10085,11340(
Q 


 3, 

 
;Q                                                                                (3.17) 

 
 -  ; =57 . 3. 

 
4240874457   . 

 
   

 

. Q ,                                                                               (3.18) 
 

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

1000000

24V35
Q


 ,                                                                               (3.19) 

 
 35 –     1 3   , ; 
24 –   ; 

 -    ,  =220 . 
 

1558
1000000

24220806435
Q 


 , 
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218120015581400   . 
 

          
 11050 .   

 
12.  ,                                                                                           (3.20) 

 
1326001205011   . 

 
  

 

100

% .
 ,                                                                                      (3.21) 

 

 
..
-   ; ..  = 12%; 

 -    ( 410586
.
 . .62, ). 

 

49270
100

12410586



  . 

 
  , .: 

 

100

%
.


 ,                                                                                       (3.22) 

 
 %  –      , %  = 3. 

 

12318
100

3410586
. 


  . 

 
       

, .: 
 

 .                                                                                                 (3.23) 
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 3.3 –      
 

 - , 
. 

 
 

 
, . 

 
, 

. 
    1 10 1000 100 

    /  
 

6 10 6600 660 

    /  
 

6 10 7580 758 

  13 10 18000 1800 
    

. 
1 10 1290 129 

  1 10 3500 350 
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CONCLUSION 

In this paper, questions on organization of work of enterprises of heavy dump 
trucks BelAZ-7547 at CJSC gold mining company "Zolotaya Zvezda", mine may. 

To improve the organization of technology of work and TS is proposed to 
install new equipment and to renovate the premises. To develop the process works 
and TR.  

In technological part of the project was the calculation of the production 
program of the CJSC gold mining company "gold star" the Annual volume of works 
in the zone and TS will be 36901 people per hour. The required number of production 
workers is 14 people, and the staff size of 15 people. The calculation of the square 
area and TS and selection of process equipment. The area of 1008 m2. The estimated 
technical and economic indicators of the project: 

- the number of production workers per unit of rolling stock, =2 persons /1 s; 
- the number of posts per unit of rolling stock, =0,4 post /1 s; 
- the area of production and warehouse space per unit of rolling stock, =143,5 

m2/1 s; 
- area administrative-household premises per unit of rolling stock, =24.3 

m2/1 s; 
- the area of Parking per unit of rolling stock, =163,9 m2/1 s; 
- the area of per unit rolling stock =500 m2/1 s. 
During the techno-economic assessment of modernization of the area and TS 

CJSC "ZDK gold star" received the following results: expected to obtain an economic 
effect 633,936 thousand RUB payback Period of capital investment will be 2 years.  

The work on the ecology of the calculation of the total and maximum one-time 
emissions of pollutants THAT industrial sites. 

Thus, on the basis of the conducted calculations it can be concluded that the 
implementation of the proposed activities will allow to improve the organization of 
the work area and TS process area, ZAO gold mining company "Gold star"and 
enhance the efficiency. 
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