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  . 

    (   WORLDLAKE)     

3 380         

(   А,    F,    V,    L, 

  l   b,  hm   ha )   

(   F/A,    l/b,   

  Sd,    1=ha/hm)  

.   1        

,        

   (1) – (4).   

 

 1 –        

   
 

    

C1 C2 

  

А, 2
 3 109 1.0-1.64·104

 2.950·103
 -0.92 

F, 2
 470 10-4.6·105

 2.250·103 
-0.54 

L,  2 660 4.4-2.384·103
 2.597·104

 -1.48 

b,  2 550 1.0-74 2.07·103
 -1.58 

l,  2 560 1.6-6.0·102
 5.59·103

 -1.55 

ha,  310 1.0-31 3.72·102
 -1.69 

hm,  336 1.5-79 7.18·102
 -1.47 

V, 3
 339 1.5·10-3

-95 10.0 -0.56 

  

F/А 330 14-1.1·103
 5.91·103

 -1.06 

l/b 3 065 1.0-28.0 4.06·103
 -1.93 

Sd 3 015 1.00-16.87 3.20·103
 -2.90 

 

  3 – 5      
,    ,   
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        (    1 

2
  16400 

2
   )     (1),  N  

         A.  

 � ≥ � = �   ∙ ��2,  А=1.0-1.64·104
 

2
                                                     (1) 

 N(А≥Аi) –      А≥Аi; C1=2.95·103
, C2=-0.92 - 

 .  

   ,        

   .     ,  

          A. 
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 . .  (2005)  15588   (  5 ).  
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 1.5%,       , 

 10.4% (  2).  

« »   ,    475  

  (     ),    Vs=181.9 3
 

(  2),     190 3
  ( , , 1973, 1974).   

  10    Vs   ,    0.1%  

     1.796·105
 

3
  ( , 2005, 2005 ; Ryanzhin, 

2003, 2006). 

 

 2 – « »  « »       
 (         ,   

    ,       
  ) 

 

 

 

 
 , 2 

 

 

P, . 

 

 

 

-  

 

As/T, % 

 

    
 

 

 

 

As, 2 

 

Vs, 3 

 

As/P, 
2/ . 

 

Vs/P, 
3/ . 

         

 149.1·106 7·109 2.7·106 179.6·103 1.8 385 2.56·105 
 2005, 

2005  

 9.6·106 1.4·109 8.34·104 7.0·102 0.8 60 500 
Chang 1987; 

Ziyun 2001 

 1.56·106 2.8·106 1.6·104 5.0·102 1.0 5.71·103 1.78·105 Batnasan 2001 

 
 

22.4·106 293·106 4.88·105 2.72·104 2.2 1.66·103 9.28·104 
  

. 1971 

,  180.5·103 6.37·105 1.89·104 4.3 10.4 29.7·103 6.75·103 
, 

 
2001 

 312·103 38.5·106 3.17·103 18.6 1.0 82 483 AЭХКs…1999 

 207·103 9.4·106 2.0·103 6.0 1.0 213 638  2005 

 17.1·106 143·106 2.64·105 2.49·104 1.5 1.85·103 1.74·105 
 2005, 

2005   

 2.725·106 17.0·106 4.38·104 181.9 1.6 2.57·103 1.07·104 
 

 

    2,     Аs/ =2.57·103
 

2/   

   6     ,    

     , ,   .   ,  

« »   Vs/ =1.07·104
 

3/      

   ,      . 

 

           

   (       

  Z       1)   

  lg(V+1) = f(lg(A+1)).        

V, A  Z,        V, A, Z  1  (  3). 
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 3  –          

  Z,   
  1 

    V    
 A 

lg(V +1) = f(lg(A + 1)) 

R
2
 

 ( ) 
Z  < 200  

Z  = 200 – 400  

Z  > 400  

Z  > 300  

 1 

y = 0,049x
3
 – 0,122x

2
 + 0,0938x – 0,018 

y = 0,031x
4
 – 0,119x

3
 + 0,175x

2
 – 0,097x + 0,018 

y = 0,0003e
2,8761x 

y = 0,024x
3
 + 0,046x

2
 – 0,112x + 0,042 

 

0,98 

0,99 

0,66 

0,93 

 ( ) 
Z  < 300  

Z  = 300 – 600  

Z  > 600  

 2 

y = 0,0491x
3
 – 0,1227x

2
 + 0,0969x – 0,0197 

y = 0,0388
3
 – 0,0642

2
 + 0,0361  – 0,0046 

y = 0,0005 e
2,6941x

 

 

0,98 

0,98 

0,61 

 ( ) 
Z  < 300  

1 = 0 – 0.33 

 3 

y =0,008
4
 + 0,001

3
 – 0,062

2
 + 0,074  – 0,02 

 

0,99 

Z  < 300  

1 = 0.33 – 0.66 
y = -0,001

4
 +0,049 

3 – 0,096
2
 + 0,058  – 0,009 0,82 

Z < 300  

1 = 0.66 – 1.0 
y = 0,011

3
 – 0,008

2
 + 0,008  – 0,001 0,92 

Z = 300 – 600  

1 = 0 – 0.33 
y = 0,005

4
 + 0,013

3
 – 0,048

2
 + 0,036  – 0,005 0,99 

Z  = 300 – 600  

1 = 0.33 – 0.66 
y = -0,003

4
 + 0,102

3
 – 0,261

2
 + 0,229  – 0,059 0,96 

Z  = 300 – 600  

1 = 0.66 – 1.0 
y = 0,007

4
 + 0,009

3
 – 0,023

2
 + 0,01  + 0,003 0,98 

 

  ,        

         

  3-   (  6 )  4-  .  

  R
2
    .    

    .      Z  > 

600 : , , , ,   . 

     A  F (  4).  

   ,    ,      

    . 

 

 4 –         

  Z, 

  
 1 

    A  
    F 

lg (A +1) = f (lg(F + 1) 

R
2
 

Z  < 300  

1 = 0 – 0.33 
y = 0,124x

2
 – 0,081x + 0,411 0,81 

Z  < 300  

1 = 0.33 – 0.66 
y = 0,179x

2
 – 0,182x + 0,337 0,87 

Z  < 300  

1 = 0.66-1.0 
y =0,381

0,804
 0,67 

Z  = 300 – 600  

1 = 0.33 – 0.66 
y = 0,103

2
 – 0,095  + 0,492 0,63 

Z  = 300 – 600  

1 = 0.66-1.0 
y = 0,058

2
 – 0,087  + 0,390 0,82 

Z  > 600  

1 = 0.33 – 0.66 
y = 0,093

2
 + 0,211  – 0,024 0,94 
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    lg(A+1) = f(lg(F+1)      

A, F, Z     1.  

        

   2-   (  6 ).  , 

  300      1 =0.66-1.0  

    . 

 

  

                                                                                                             

 6.        Z < 300 , 1= 0.66-1.0 ( ), 
        Z < 300 , 1= 0.33-0.66 ( ) 

 

    

   7 , 7        

     s (f, b, s, h – , , 

      (Williams 1996, 1998)   

 327  (10%  ). 
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  (  7 ),        

(12 , 3.7%)    (37 , 11.3%)   (175 , 

53.5%)   (103 , 31.5%).   31   s>50‰    . 

   (  7 ) ,    

 s=0.5-120‰,      , 

     (5): 

 � ≥ � = �   ∙ ��2,  s=0.5-120‰,                                                         (5) 

 N(s≥si) –     s≥si; C1=2.17·102
, C2=-0.51 -  

.  

  pH   254  (8%  ).    

  7.7,   0.61,  7.4,  -0.65 

  0.21 (  7 )          

    . 

 

      

        , 

        . 

    (  )   , 

    . 

 129         

 :   К  ,     К  + ,   К  .  

    ,   ,    

  ,        (  

 , 1974).          

2

9

25

72

44
47

44

11
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   .      

     . 

     (1984)    

  (  7).        

 (  1; 0,3 < К  < 1,0)   30 %,      

 (  2; 0,1 < К  < 0,3) –  60 %. -  

 (  1)   (  2)     2 % 

. 

 
 8.         

, % 

 

     ( ) ,   

   (  ).       

        

 (CL)   (MM)   ,   

           

        .  

          

   ( , 2009)    

,      . .  (1996). 

        

   (     

 ),      Q (6), (7), 

        . 

  �       � . = = (� ) = ∑ � ��=                                                           (6) 

0
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� = = (� ) = ∑ � ��=                                                             (7) 

 

         

       : q1 – 

  (F), q2 –   (V), q3 –    (К= F/A), 

q4 –    ( 1=ha/hm), q5 –      (Z) 

( , 2002).  

       , 

 (8)       ,  

 .         

(  9),    ( )   ,  

    (K=F=V>C1>Z).   

 = = � + �  � + � � + � � + � �                                          (8) 

 

         

    :   ,  

,  ,  ,   . 

      , -  

,    ,     

    .  

 
 9.        

 

 

 ,        

       .    
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    . В        

    .  

     CL     

        

( ˚C)       ( , ),    

  . 

     CL,  (9)  

     ,   

   q ( · / 2) ,      

      ,    < . � = = � + �  �                                          (9) 

 

 CL    ,       10.  

       . 

          

(> 0,5).    CL        

          

        

.          

    300  380 ,       0,3  

1,3° .  

 

 10.        
 

 

  (<0,5)     ,   

     .    
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 CL     .    

        1,8  2,5° ,  

     –   300  250 .  

 

       

  

        

       

  К, F, V ,   Z  .   

        

   . 

         

          

(  9).         

  6-   .     

   .       

  К, F, V .     ,      

         

         

    .  

 

 5 –     

 
 

 

I II III IV 

  (0.1 < KВ  < 1.0) 

K 

F , 
2
 

V, 
3
 

1 – 20 (30) 

10 – 100 

0,001 – 0,01 

> 10 

100 – 500 

0,01 – 0,1 

>20 

500 – 5000 

0,1 – 1,0 

>30 

>5000 

1,0 – 10,0 

 

,          

(   . . ,1948) , , , , .  

      , , ,   –  

, ,   –      .  
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   (2002 – 2010 .) 15    

  ,  ,  (  :  

 ,    ;  : 

   ( ),   (NO3)     (NH4), 

  (PO4),   (O2, %)    

 ( 5);   : , ,  

, , , ).       

          

.  

        ,  

         

  (   ., 1993).         

:  –   15      9   

    ;  15   

     , . .      

     ( ,   

)    (12 ),       

      .   

  ,        

     .  ,    

 ,    11, 12. 

        .  

 ,        «  

»  « ». ,      – 

       .   

 ,        11, 12. 

        

          (  

 )    .  2005 .      , 

       « »,    

     .  

        9     

   . ё     
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« »        

(2.7·106 2
),      , ,   .   

« »        (179.6·103 3
), 

   20      .  

4.  « »   (1.6%)    

  (1.8%),         

(0.8%),   (1.0%),  (1.0%).  

5.          

   .     

 у р ый  (0.1<К  <1.0):   4    

      .   

         

      ,  

       , 

        

  .     MM – 

   ,   ,  .  

  CL        . 

6.          

        

  «  »,      

  « ».        

  «  ».      

         .  
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