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) ) 
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,  ( ) ,  
    , -   

   .    , , 
, , , .   

 , , , ,  
.      5.5. 

  30-35% .      
 0.3 0.5  – 0.5-0.8 .    . 

    15-20%. .  
,  ,    1 1   2 2 . 
   .     

  0.05  0.03.      
( - ),  10%. 

 

 
 

 5.1.9 –   
 

 
 

 5.1.10 –  . ) , , ) , . 
 ,    1  

) ) 
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  15-20% .    ,   
,        

 .     0.2 0.2 .   
 . 

      
  .   ,  1-3%.  

 1 0.5 .     ,  
. 

 5.5 –    ,  %: 
 

  
  15-20 

 15-20 
 30-35 

  1-3 
 5-10 

 5-7 
 5-10 

-  5-10 
  1-3 

 
    5-10%.    

.    ,   .    
1 0.5   2 1 .    .   

     ,  
. 
  5-7% .    

 .   0,3 0,1   . 
    5-10%.   

     0.7 0.5 . .   
 .  

 
5.2 щ    

 
     

 -  . 
    ,   

. 
       

,   , , , .   
  

    
 

    : 1)  ,  
    2 2 ; 2)  ,     

0.1 0.1 .    . 
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       0,05  0,2 . 

     ё      
  . 
 

        
0.2 0.1 .       ,   

  . 
 

   
 

     ,     
     90%.     

   ,  ,   
  .     0.01 0.02   3 3 . 

         
.    5.2.1. 

 
       , 

    10  99 %.    . 
 I        0.1 0.1 ,  

         0,05 0,05   
1.5 1.5 .  II    . 

     (0.1 )  3 .  
 ,    .  

  , ,  .   
 5.2.2, 5.2.3. 

 

 
 

 5.2.1 –     
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 5.2.2 –      5.2.3 –   
 
      ,    

  10 %.       
     0.04 0.02   0.5 02 .    

   , .    5.2.4. 
 

    ,     
  0,3 0,3 .       10%.  

- . .     
   .     5.2.5. 

 

 
 

 5.2.4 –    
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 5.2.5 –    
 

   .    10%. 
    .   

0,1 0,05  0,35 0,25 .      . 
   5.2.6. 

 
        (0,3 0,01 ), 

   1-2%.    5.2.7. 
 

 
 

 5.2.6 –     
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 5.2.7 –     -  

5.3     
 

       
,      .  

        
 .        

2   4 .     
  5.6. 

 
 5.6 –     

 

 

 

 

-  -  

 

  
 

-
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  5.6  
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-

 
  

     

     

     

     

     

     

     

     

                                          

  

 
  

 
       

   ,    , 
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  .      
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-  .     
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   ,  

   10   .     
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  ,     
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     5-6    - I   
        
 ( ) -I     

«  -  ».   -   
   ,    H2O  CO2  

       
  (    ),    

      
 ,    . 

  ,    2S   
 -II,      O2  

  . ,    
 -  ,     1000  3200.  

   -   7500.  
    -    

   (  H,  -  
)   (  H2S, O2)    ,  

    -  , ,  
         

  .   -   
    ,  

  .   -   
 ,  , 

        
     ,   

  ,     
 .  «  -  »  
     
, ,           
  .       

     ,   
   . 

      
 -  .   

     ,  
  ,  700±60 .  

      
 ,     
   .   -  
   ,    -

 ,    ,  
    -  

 .       , 
,   ,   

    .   
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( , H, -  )  

     -
 ,   . 

       
    -  

,        
    4-5  ,   (  

 - ),    (   - )    
,    .  -

       , 
  ,  ,   , 

        
 ,       

  ,      -  ,  
   . -

       
-  .    

    ,      
-       , 

  ,   -    - -
  (  ,   

).    -  ,   
 ,     , 

  ,   -  
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  ,     

        
.        

 ,     . 
       , 

       [6]. 
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6      
  

 
       

   ,    200 20 (651 
).      .   – 

  ICP-MS  40   .  
    6.1. 

 

 
 

 6.1 -    
 

      
:   ;   ;  

   ;     
 .      

. 
   ( , ,  

,  )    Microsoft Excel.  
      

    ,    
 : 
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, (1) 
 

 C ,m –   ; 
 –   ; 

m –    , m=1-3; 
ε –  , ε =10Slg, 
S –  . 

 
       

 2:  

   (2) 

 
  – ; n –  . 

 
  .    

    Golden Software Surfer 9.    
   ,       

  . 
   ,     

.        
          

 .         
 . 

  ,      
 Microsoft Excel  GRD- ,    , 

       
  . 

       
   (R1=700, R2=100,  90°). 

    GRD- .    
       . 

       
    6.1. 
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 6.1 –    
 

/  Au As Pb Zn Cu 

 0,03 15 49 373 111 

 0,0005 1 7 23 11 

 log -2,98532 0,599073 1,226334 2,024525 1,531031 

  0,001034 3,97258 16,83969 105,8095 33,96495 

c  0,058188 0,071756 0,006564 0,017828 0,010919 

  0,241223 0,267873 0,081021 0,133523 0,104494 

  1,7427 1,852989 1,205094 1,359951 1,27202 

1 0,005475 25,27498 29,47114 266,1302 69,90571 

2 0,00336 14,69997 25,01529 203,1281 56,5843 

3 0,002707 11,56224 23,26304 180,2161 51,5252 

4 0,00238 10,02032 22,27745 167,8067 48,72724 

 

       6.2. 
    0,05 /     

   -   .  
  0,003  0,01 /      .  
        . 

       
6.3.      ,   

      (  15 / ). 
      6.4.  

 70 /  ,   ,  , - ,  
 ,    .      

 . 
       6.5. 
   25 /     - -  

.  
       6.6. 

   266 /      
    , -     . 

           
. 
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 6.2 –     
 

              
 

 6.3 –     
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 6.4 –     
 

           
 

 6.5 –     
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 6.6 –     
 

        
    ,   ,   

  , -     .  
 ,      ,   

   ,     .  
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   : 

1.      .  
    ,  

    -  
,     – ,    

     .   
     

. 
2.  ,    

     ,  -
,   - . 

3.         
: -  ,  -  
,   ,  -

 ,  . 
4.         

  ,   , , , 
, , , . 

5.       
, , ,   .      

 ,    . 
6.     ,    

.  
        

 ,    ,       
 .  
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1. «   -  ,   

  » /  . . – , 1958 . – 235 . 
2. «    » /  . .,  . .,  

. .,  . .. – , 1958 . – 435 . 
3.  «  ».     . 

– , 2009 . – 39 . 
4.  . . «      

 » /  . . – , 2007 . – 324 .  
5.  . . «   » /  . . – 

, 2014 . – 292 .  
6.  . .   « ».    
   « -       
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