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     : 

. .= 22100   1223,4  = 11333,33 . 

  –   , 

N –     , 

23,4 –    . 

   :  = + .+ . .= 243100 + 19980,82 + 11333,33 = 274414,15 . 

      :      1020814,08 969773,38 661822,37 274414,15                 
 

6.4    

 

    : 

. =  N , 

  –  1   , . (4,2 .); 

N  –  ,  /  (1118880  / ). 

. = 4,2 1118880 = 4699296 /  

         

      ,    

     .  = N     +     11 = 3   7   33 + 4,5   126    11 = 26334 . 

 N  –  ,      , 

 ,  –        

, 3
, 

 ,  –  1 3
     , . 

  :  =  (15          1000 ) ,                 (44) 

 15 –    1 2
 , 
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S  –  , (216 
2
), 

 –       (16 .), 

 –  1   , , 

. .  –      , (300 ). 

 = 4,2   (15   216   16   3001000 )  = 65318,4 , 

  : 

 =        = 2   3   24   365   4,8 = 252288 . 

  –    ( );, 

 -   , . 

  :  =              1000     = 4,5   2,93   4896   7911000    4,2 = 214460,5 ,   

  –    1 3
 ,  (4,5 ), 

 –   ,  (4896 ), 

V  –   , 3
 (791 

3
), 

k –        , 2,93 . 

 

6.5     

 

       23. 

 

 23 –    

 
  , 

./  

  
  

,  

 
, 

./  

 
 

370 40000 14800000 

 215 68000 14620000 

-3  233 12000 2796000 

HF 243 2880 699840 

NH4F 250 4400 1100000 

   34015840 
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   , ,   

  10%   ,    :  = 34015840   1,1 = 37417424 / . 

 

6.6    

 

  .1 (  )    , 

    . 

   .1,   1   

  :  = 47357788,3940000  = 1183,95 /     
 

6.7 SWOT-  

 

  .1 (  )    

SWOT- . 

 

6.8    

 

       

     – 1183,95 / ,   

         . 

 SWOT-       

    ,      

       . 
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8   

 

8.1  

 

     ,   

,        . 

      

    ,   

          

 .       

   ,       

       

  ,      

    .      

     ,   

         

 . 

        

        

 ,      . 
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8.2    

 

   1,       

 1-1, ,    (  

),  ,       

  1- 5.     

 1- 5   23-1.  4  5  

         

.      (  3) 

       , 

  2-1.      

  .       

  31   .    

1- 5        (  32 – 36). 

      

     , 

     6- 7  :  

 2,   13-1,     

 6- 7.       

    3,   15-1.  

       

29-1  28-1.  11  12     HF  

 .      

 (  9  10)     

     ,  pH-  8-1. 

     HF   

 4,   14-1. ,   

  HF    4,     

47   .       , 

   (    2  3   
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  4).    6- 7   

    (  37, 38). 

     ,  

      7-1   

    6-1.     

     . 

,      , 

    8- 12,      

      16-1  17-1 

,        19-1. 

,         

   46   .   

   .     

       

  ,      48  

 .   

        

5,   18-1,    NH4F.  

   26-1.    21 

,    NH4F      

.       (  20) 

        

,   19-1. ,   

     6,    

22-1. ,       6  

   45   .   

   5  6 ,   

 (    5     6). 

   8- 12      
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 (  39 – 43).      

1   . 

 

8.3   ,  
,    

 

 : 

1)     1. 

2)     2. 

3)     3. 

4)     4. 

5)     5. 

6)     6. 

7)       5. 

8)       3. 

9)       1. 

10)       9. 

11)       

 11. 

12)       

 12. 

13) pH      . 

14)      E2. 

15)         

(   1). 

16)         

(   12). 

17)      1. 

18)       . 

19)   HF     . 
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20)   NH4F     . 

21)       . 

 : 

1)       . 

2)       

 . 

3)        

 . 

 : 

1)     1. 

2)     2. 

3)     3. 

4)     4. 

5)     5. 

6)     6. 

 

8.4  -   

 

8.4.1   

 

      (  , 

 )     

 Endress + Hauser Prosonic FMU42 [47].   

: 

–  :   40 °    80 ° ; 

–  ; 

–    0,7   2,5 ; 

–      – 10 ; 

– . 
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8.4.2     

 

          

  –   Endress + Hauser Proline Promass F 

300 [48],        

     .   : 

–  :   196 °    350 ° ; 

–   0,05 %; 

–        ; 

–    8   250 ; 

–        

 . 

 

8.4.3  pH-  

 

  pH      

   pH Endress + Hauser Tophit CPS441D [49]. 

       .  

 : 

–   ; 

–    ; 

–  pH  0  14; 

–     15 °    135 ° ; 

–    10 ; 

–   IP68. 
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8.5    

 

      

        

  ,     , 

       

 -  .   

    .1   . 

  


