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 (  ,  ) ( .1). 

  

 

 1 –       
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.  ё  1533 . ,   783 . .  

   -     

  ,      

    ,    .  

      

 -  ,    

   . 

-  ,   , —  

    ,    

-     -   .   

       . 

-     ,  

  -  .    

          ,    

     .   

 ,   .   

 — 300—400 ,     ,  . 
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     (  

 64-68%),       

-  .       

    0,5  ,    

, ,   - .    

       1. 

 

 1 –      

 

       

     ,   

    ,    

   .      

 (49,9%   )  ,  

   (37,4%).    (32,4%) 

   ,    -  

(21,5%). -       (2,1%). 

    .    

        ё . 

   ,       

 ,        – 

,    ,    35,2, 

60,0  4,8%   [14]. 

 « »     . 

       (64%)  ,  

   (49,8%).   

(12,3%)      ,     

   ,   . 

      (1,9%).    
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R,     (   ) 

           

   .     

    . 

      : 

 

R = R1 : R0,                                                                                                      (1) 

 

 R1 -       , %;  

      R0 -  ,   ( . ).  

 R > 1,         . R 

> 5    , R =  5-2 – ,   R =  2-1 – 

.   

 R <1 –        

   [6]. 

 ,       

        

        

 -  ,    

     C  :  

 

KK = C/CK,                                                                                                      (2) 

 

 C –    ; 

       CK – . 

        

     ,    

         

  .  KK> 1   ,    
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  .  ,    

 ,    .  ,  KK 

<1 ,       

    ( )  [1].  

 

2.2.2     

 

        

,      

( . .) [5]. ,     ( ,  

 ,  )    

        

,    .     

 4. 

 

 4 –       

[5] 

     

   0< <10    . 

          

   ,     

   . 

   c   

   : 

2,0 - 3,80 –  ; 

3,81- 5,30 – ; 

5,31- 6,50 –  ; 

6,51- 7,40 –  ;   

7,41 - 8,0 –   . 
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       , 

 ,      

-       . 

 -    : 

1.         

. 

2.   ( )    , 

  .     

    [19],      

 [18]. 

3.      .  

 4   (5)    :   

 

  = (   –     ) 
(     –     )

 ,                                                                                                   (5) 

 

 Xi, Xmax, Xmin –   , : 

, , . 

 : 1 – -  , 

; 2 – , %  ; 3 –   -

, %  ; 4 – , %  ; 5 –  

, %  ; 6 –  , %  ; 7 – 

,  -     100 2.; 8 – , 

   / 2.; 9 –   , %  

; 10 –      , 

. 

 

 6 –   -   ( ) 

 

 – , ,   – -  
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4.        

   -  . 

       

(I .),     - , 

-   -      

5.         :  

1,27-1,41 – ; 

1,42-1,56 – ; 

1,57-1,71 – ; 

1,72-1,86 – ; 

1,87-2,01 – . 

 

 

 

 

2.2.3     

 

         

 QGIS. 

  –        

       .   

         ,  

     .  QG S  

       [30]. 

 2 –    1986 . (  ) 

 

      

  ( . 2),   -  

 ( ). 
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     shape-     

     1986 .     

 «   »     (    

,   ).   shape-    

 ,      «Add 

circular string».      .  

          

, . .  ,   ,   .  

  ,    ,  

       [30]. 

 ,    ,   

 ё ,     (  ,  , 

),     .     

  ( . 3).  

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3 –    « » (     1986 .;  ) 



 

 

3     

 

      

 - 4731   60,1 %.      

    ,   , 

  ,      

,   . 

   2270   28,8 %,  

     876 ,     11,1 

%.       , 

     ,   . 

:  

-      (9,8 %),  

   30-50 ,  -  , 

   ,    -  

; 

-       , 

    50-70 ,    4,8 %  

.     ,   

 . 

    -    

     (   ).   

,    ,  

  -   -   

( )   .      2-5 

 20-25 .       

-   -  ,  

         

    .     

 ,   ,  
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   ,     

 . 

   ,      

   ,     

         

,        

.       

 . 

      ,  

   .     

 ,       ,  

  -         , , 

  .   -   ,  

    .    

        

,          

 .        

 ,       

.        -  

  [20, 21, 22]. 

       

 16731,5 .       

. 7. 

  -   ,   

      

 .    ,  , 

 , ,   .  

 -    ,  

      . 
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 7 –    «  » 

            
 

 
 

 
 

 

 
 

 

 
 

 

 
 

 
   

   

 
 

 
 

  «  » 80 %     

 ,      66,5 %. 

    2,2 %    ,   

,      .  
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4       

 

 . 4   ,  

      .  

      2  (  ) [3]. 

 

 

 4 – -     

« » [3] 

 

      

  :   – ;    – ;     – 

;  V – -   ; V – -

 ; V  –   ; V   – -  

  . 

   : 1 –     

   ; 2 –    

; 3 –    , 4 –  ; 

5 –     (  ,   )  

  (   ) ; 6 –     

 ; 7 –   -    

 ё  ; 8 –   ё    

; 9 –    ё  ; 10 – 

. 

 ,      

   ,  

    . 

 . 8    .    
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   .       

  .  

         

 .      

   ,     

  Fe2O3.        

,  ,   ,   

 -   [15].  

    -  ,  ,   

       SiO2,   - ,   

-      R2O3, Fe2O3, Al2O3,    

. 

        

.       1  1 2  

     SiO2 10%.  

       

   Al2O3 : Fe2O3.     

       

  (  3%) [3].   
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 8 –       [3]      [16] 

 ,  
  

, 
% 

 
 

, % 

Si02 R2O3 Fe2O3 Al2O3 CaO MgO 
S 2/R203 Al2O3/Fe2O3 

%     

       ( ) 

            

            

            

            

            

 

            

            

            

            

            

            
 

            

            

            

            

            

 

            

            

            

            



 

 

   Si02.     

        ,     

,    S 2/R203 ,     . 

 . 9    , 

   . 8. 

 

 9 –        

 ,  Si02 R2O3 Fe2O3 Al2O3 CaO MgO 

       ( ) 
 

 

 

 

      

(R)          

 (  )   : 

Si02 (0,984)<Al2O3 (1,015)<MgO (1,164)<CaO (1,173)<Fe2O3 (1,258) 

     MgO, CaO, Fe2O3.  

    Fe2O3.     

      (1,258). Si02   

. 

         

(  1),        

    (    /  

 ).  

     

   (   S O2   1 

1 2),  (  Al2O3  Fe2O3     

    ). 
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 -      

    : 

CaO (0,565)<MgO (0,988)<Al2O3 (1,00)< Si02 (1,003)< Fe2O3 (1,248) 

     Fe2O3.    

       (1,248).    

 (CaO, MgO)   .  

   Al2O3, Si02. 

 Fe2O3        

(  2),        

    (    /  

 ).  

   ( . 12)  

    (   S O2  

 1 1 2),  (  Al2O3  Fe2O3    

     ).  

 ( . . 10)     

       . 

     S O2  R2O3,    

,     ,    

 ,  ,     . . 

 [7]. 

 

 

 

 10 –       
 ,  Si02 R2O3 Fe2O3 Al2O3 

 

 

     S O2, Al2O3  Fe2O3  
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     .    

         

 .  , ,   , 

   ,       

     . 

       

         

. 

 ,       

       

 ,  ,   ,   

      .  

 , ,      . 

       

     [16]. 

      

(R)        

  (  )    ( . 10):  

Si02 (1,007)<Fe2O3 (1,119)<Al2O3 (1,153) 

       .  

    Al2O3.     

      (1,153).     

 Si02. 

 Fe2O3        

(  2),        

   . 

      

(R)        

  (  )   :  

Al2O3 (0,941)<Si02 (1,025)<Fe2O3 (1,045) 
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     Si02, Fe2O3.   

   Fe2O3,      

     (1,045).      

Si02.    Al2O3. 

       

 ,    

      ,   

  . 

       %: S  (33), 

Al (7,13), Fe (3,8), C  (1,37), Mg (0,63).    

        11.  

 

 

 11 –        

 

 ,  Si Al Fe Ca Mg 

       ( ) 

       

       

       

       

      
-      -    

( ) 
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       S   Mg,    

     .  (  

)  Al, Fe, C . 

 -      S , Al  Mg. 

 (  )  Fe  C . 

     Al, Fe. 

 (  )  S . 

     Al, Fe. 

 (  )  S . 

,  ,    

   11       

 .     Al, Fe,   

 . 

      

  %: S  (26,1), Al (8,66), Fe (4,66), C  (2,94), Mg (1,54).  

       

  12. 

 

 12 –       

 

 ,  Si Al Fe Ca Mg 

       ( ) 

       
-      -    ( ) 

       
     " "  ,  

№135 

       



30 

 

     " "  , 
 №211 

       
 

    Si, Al (  

). 

   Fe,   Mg. 

       , 

      .  
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5 Х       

 

        

  .      -

 ,      .  

          

   .  

  ,    , 

,    pH,   . 13. 

 

 13 –       

 
 

  

 
,  

 

 
 

,  

 

% 

0,1 NaOH, /100  

pH 
   :  

 
( . 

) 

 

 

 

, 
 

  

  

 

        

 
10  

 
 

 

, 
 

  

  
  

 

        

 

 

 
 

 

, 
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  ( . 13).   . .  [21]   

 .        

.        .  

     (  ).   

   .    

 ,   .   ,  

      ,   

      . 

       

     .   

   .    

     .   

        

    100  /100  . 

  :      

  .     ,  

, - .  ,     

   -     .  

  pH    :  – 5,93, 

 – 5,50,  – 5,77.       .   

 pH   .     

     2   4,47 –  

.       pH     

  . 

 ,      

  .       

  [26]. 

        (  

     -  , 
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3  ).     ,   , 
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6  -  ,   

     

 

   4   3    

   « ».    

. 
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 (  ) 
 (P ) K ×P  

  
   

 
   

 
   

 
   

 
   

 
   

 
   

 
   

 
   

  
    

  
    

  
   

   
    

  
   

   
   

 . .  
 

  ,   « »   

.        ,  

      . 

   5   4    

   « ».  
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 15 –       

  

   ri q  (P )  % (P  %) R ×q×P  % 

   
     

 
     

,   
     

 
     

 
     

 
     

  
     

  
     

 
     

   
     

 
     

   6,54 

 

      

 .        

 ( , , ,  ),     

     .  

          

  ,     

  (70 %).   -      

    . 

     ,   . 6,  

 ( . 16).  

 

 16 –        

« » 

 

-   

  
.     

1 2 3 4 5 6 7 8 9 10 

 
«

» 
          

1,87 

(
) 
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