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   .     
         , -

   , ,  .   
    250–600     -

       .  
  1.1 [1]      

         . 
  H        

      1 18 9    = 16  
   VC = 0,278 / . 

   Vmax   300, 400, 500, 600  -
          , 

   ,     
.  

 

 
. 1.1.          [1] 

 
    300  600     -

     6 102   15 102 .      
     ,    -

          -
 .      40–80 %,    

   2 .      -
   ,        -

     ,       -
 .  
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   Vmax.     400   

   ,     400–500   -
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      .    
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     .  -
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        -
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    ( )     -
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      ,   -
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   ,     .   
        0,5–2,0 , 
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    .  ,    
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    ,  4 ,  
 -    .    
          

 ,      
    ,       

.  
      -

        ±3 %.  
        
       [3]. 
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q

hV
q

C
, (1.1) 

  q  –    , ;  
h – , ;  
VC –      .  
 

  / 2,       -
,    1 2    . 

,    ,      -
         . -

       .  
,        

     [3,8].  
  [9]       -

 .          
   .  

  [85]       
     ,  

   (1.1): 

 CVhJ , 2/ . (1.2) 

 J     –   -
      .     

    ,    h  -
   .     

        -
.       J     

  :   ,  -
, . 

     1 18 9  [1] 
 2,5 :   200     0,583 /    

    J = 0,15 2/       
 = 9,6 / 2.         -

     . 
        -

     U  [10,83]   -
  q  [84].     /    -
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  ,    .    q   
 , ,  ,     

     ,    ,   
   .  ,  q   -

   ,     , 
   .   [11]    -

,   ,  q      ( . 1.1). 
  

 1.1 
  1     q   ( / )  

 
  

    
  

  
  

  
 2 8 5 

  
 8 7 8 

 
   ,      -

  q ,   .     -
      .   ,  

      ,     
 .  
        

         [1; 12] 
  :      

    . ,    4  
 2    387 ,    6  – 460 .  

   , - ,    
          

 . ,       q   
      1.1.    J 
  4   J = 0,44 2/ ,   3  ,    

 .       
 = 22,4 / 2,   2,5  .  ,   

        -
,      .  

       .  
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    ,   ,  -
 ,  10 .      5   

  960 .      1,0 2/ ,  
    32,8 / 2.  

           
  10     725     

0,83 2/ ,     25,9 / 2.     -
          

        -
.          -

  .      ,  -
         20   

  975 .        0,83 2/ ,  
      42,7 / 2 [12].  

       . 
      5 .    

,        50 % 
 .       -

 ,   (   30 %).    -
      .    

      = 43,4 / 2   -
 J = 0,48 2/ .  ,    

  ,   .    -
          -

,          -
 .  

     20     -
  = 54,7 / 2    J = 0,58 2/ .  

    22 .  
       -

      8  14      -
  .  ,   

   (  1,78  2,66 2/ )   8   
      11 %.     14   

         
4,66 2/     28,4 / 2.  ,   -

           
3–5 ,      ,     -

 .        -
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      2,5     
   40 %.  ,     -
         -

   2/ .  
        

     30 .      -
     ,     

    .     -
    (8–14 )     
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   .  , - ,   
      .  

     140 /    -
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    3 .      -
 .    12–17    -
   5–6 2/ .     1000–1100 . 

,         -
    20 / 2.  ,  -
        -

        .  
          -

   1.2.  
 1.2 

      

   
 

,  J, 2/  , / 2 

     10 1,0 32,8 
     10 0,83 25,9 
  20 0,58 54,7 

   14 4,66 28,4 
   30 2,3 113,6 
   17 6,0 200,0 
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       .  
       -

    .     
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1.2.     
 

         -
 ,     ,  

  .   ,     [13; 14], 
        

  ,     -
        

.     ,   
            -

       ,  -
     [14]. 

       
      . .  [13],  

    2/ IFk    -
     ,    ,  

          -
  .  ,     -

     .   k   
     1.3. 

 1.3 
       

  , 
 ,  

 
 k 107, 

/A2  
, 

 

-   
 

 

 
150–550 

 5 2,25 

 
60–200  2 1,25 

-   
 
 

 
250–500 

18H9 
2 2,95 

1,6 3,35 
 

150–550 
18H9 2 3,75 

 
40–140 

5  0,5 3,05 

  
( ) 

  

 
 450–950 

-08 

3 1,3 

4 0,87 

5 0,44 
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 -      ,   
  ,        -
,      . 
       ,    -
     ,   -

         350–500 , 
          500–1200 . 

        
       -

       [1].   
   ,     -

,     ,     -
         .  

        -
         

3–8       10 .  
     400     -
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    8–10 .      

  0,3–1,0 .  
  1.4       

 ,      q  = 7,0 / .   
 

 1.4 
       

 
,  

 
,  

 
, /  

  
, 2/  

  
, / 2 

4,0 400–420 0,97–1,11 0,42 6,8 
6,0 550–570 1,0 0,6 6,5 
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 .        -

     ,   -
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,  ,  , .    

      10–25°,     
 . 

  [24]  ,      
         -
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 .         -

,    , - , -   
 . 

      -
         

  20 .        , -
    ,    -
         .   
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          [52]. 
         
.           -
        .  , -
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     [1].     -
       .  ,  -

,  -   .   -
    15–30 .    -
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,       .   
      ,   -

      .  
  1.5       

        
.       -

  q  = 7,0 / ,   .  
   ,       

    ,      . 
    4    1.5   , 
        

    .  
 1.5  

     

 
,  

 ,   
, /  

  
, 2/  

 
, 

/ 2 1-   2-   3-   

3,0 275 280 310 3,33 1,0 6,06 
4,0 250 150 140 1,39 0,56 6,80 
 

   ( . 1.4)    
          -

       .  
        X.-S. 

Leng, G.-J. Zhang  L. Wu [27]. 
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