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n 
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,  (     = 4800 

 
15000 ,      = 6000 

 
15000  
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(m1, / )             
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0.0001 3/

 
[48].   
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0.5 / 3 [48] .   

 
 

   

S 2.    

 

0.005 
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2.    1.15 

 

1.16 %    .  
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28.2 - 28.4 2/
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0.15 - 2.68  
/ ;  1.5 - 9.0 %;  

 

0.004 - 0.005%.   
, .

 

  -    
,     -

,   .   (%)

 

[1, 5] :  

 

82,  -

 

( ) 

 

15,  

 

2,   

 

1.  :   
25.77 2/

 

( 50

 

0 );   

 

0.16 - 0.25  / ; -

  

0.005%.   
.           

 

(  ).  

 

(%):  

 

80,   

 

11,   7,   

 

2.  
:  

 

9.1 - 13.6 2/
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0.19 - 0.23  
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%    [16].    

 
     

 
=0,001   (V

  
 n + Vi 

 
i

 
n) ,    /

 
 

V-     , ; -  , / ; n-    
; Vi-  i-    , ; i 

 
 i- -

, /

 

 

 
   

 

   

-  
( , / ),      ( )   (W):  

N = Mo + M + W ,    / ,

   

 

= 0.12 ·

 

, W = 0.15 ·

 

. 
.              

[32, 39].   

 

    

(N) 

 

        
(N

 

= 2 % .) [5]        
( ): 

 N = 0.02  Q 

 

(1- ), / ,

  

Q 

 

  , / ; 

   

 ,   -        

( ).

 

  

     

  

 

(N)   :

  

N = 

 

·

  

·

 

n,   / ,

     

  

, 3; 

  

  -
, / 3 (  =1.15 

 

1.25); n 

 

  , / .

 

  

- 

 

     

:

  

N = 

 

i ·

 

n + 

 

i ·

 

,     /
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(94 

 
99 %): N=

 
/[1 - (0,99 0,94)].  

 
   

 
 

 
  

(n)  

 
( ) ,  ( )   (2   -

, 3   , 15    ),   
(m ) 

 
  

 
( )   (80 

 
100 %) [13 15, 40]:  

N =  n · m ·

 
· 10-3/

  
, / .

 
   

 
    

: 

 

N = 10-3 ·

 

 · n/  , 3 / ,

 

  

 

   
, ;

 

n 

 

 ;

 

 

 

   
, .

 

   
(      

3:1) 

 

1.26 / 3 [19]. ,      :

  

N = 1.26 · 10 -3 ·

 

 · n/ ,   / .

 

   

 

      

 

( ).  - 
.

 

      
:

  

 = 0,001 

   

K 

 

k 

  

/ 

 

, / ,   

  

 

;

   

  (       
[32,34,41]), 

  

 , 

  

  

 

( .

 

), 

  

  

 

( .

 

).

 

   

 

     

. 

 

  

,      , - 
0.00002 /  .      -   

 0.86 · 10-5 / . .

 

 

-

 

 

( )      : 
= (

  

.) ·

 

0.35 / . : 

  

  , ; .

  

-   
(33

 

%    [16]), ; 0.35 

 

  -      
[46] .

   

15

 
.   :  

 
23.0 - 43.0 2/

 
( 50

 
0 );   

 
0.07 - 0.37  / ;  

 
0.019 - 1.288%.       

(  5 %),  
( 

 
        135

 
- 214 0 ),     

.

 
        

-    
,     - 

- .

 
   

 
   

(1   5

 
- 10 )     -

.         . :  

 
68 - 80 %;  

 
32 - 20 %.  ,   ;     

,  1.07 - 1.40 / 3.       
;

 

   
(  )    ,        

.

 

  

 

     

( ,    
,       ,   . .),  

.     

 

     
,    

 

  -
.                  

(%):  

 

16.0,   

 

8.9,   (  ) 

 

5.8,  

 

12.5,   

 

8.8,   48,0.   
,    ,

 

  . -    
;      -

.

 

    

 

     

(1   4 )  -      
.  -  

,   .    -  
.

 

         
(%):  

 

36.9,  

 

63.1.   (%): V2O5 

 

43.0; Ni2O3 

 

9.0; n 2 

 

1.0; 
bO2 

 

0.5; Cr2O3 

 

0.5; ZnO 

 

0.5; Al2O3 

 

10.0; Fe2O3 

 

7.0; MgO 

 

2.0; SiO2 

 

10.0.   
(%):  

 

85,  

 

12,  

 

1,   2.        
(V = 0.2 

 

1.0 3);            
-

.
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-     
. ,   ,    

(%): V2O5 

 
19.04; Ni2O3 

 
5.04; n 2 

 
0.56; bO2 

 
0.28; Cr2O3 

 
0.28; ZnO 

 
0.28; Al2O3 

 
5.6; Mg(OH)2 

 
1.4; ( )2 

 
1.5; Fe2O3 

 
3.92;  

 
0.50; 

  
.

 
  

 
       

-   -  
.       - 

.   .         
,     .                 

[21] . ,     ( 

 

2  )     
(%): SiO2 

 

61.1; Al2O3 

 

21.1; Fe2O3 

 

6.6;  

 

4.3; 
MgO  2.2;   5.8.         

- 
( ).

 

 

 

       

-
.      ,   

 

   
.    

,    ,      ,           

[21]. 
.     

 

[37, 38] - 
( )     ,     ,       

5  (   

 

 10 
).     

 

 ,

 

   

 

.           
:

  

   

,·103 

 

100 100 - 500 500 - 1000 1000 - 1500 1500  

 

(S), ·104 2 10 - 80 20 - 200 60 - 300 100 - 400 200 - 500 

 

 

 

( )    20 ,  

 

35 - 40 .   

 

     
:  1

 

-   

 

50 , 2

 

-   

 

50 - 25 , 3 -   

 

25 - 15 , 4 -   

  

15 . -

 

( )     ( )   -  
:

     

 = (Y

 

- Y )· ·(100-W)/ ·100 ( ),
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: 

  
N =  ·

  
,   /

   
 

 
    

, / ;

   
    

,

  
= 0.04 [16].   

 
            

.       

 
 

= 0.0002,   

 
 = 0.00065.             

( , / )     

 

 = 0.015    [16]:  

N =  ·

 

, / .

  

        

c   ,     

 

   
1  ( ) [17]:   

= 

  

· 10-3 · l  ,   / ,

   

l 

 

   ,    , / .

 

  

 

   

: 

  

N = 

 

·

 

,   / ,

  

 

  

  

, / ;

   

 ,  = 0.015    
[18].    

 

   

,

 

/ :

 

 
,

 

l = 10-6 ·

 

1 · Q ·

 

1 ·

 

0.228; 
,

 

 = 10-6 ·

 

2· Q ·

 

2; 
,

 

 = 10-6 ·

 

3 · Q ·

 

3 ·10-6 ·

 

4 · Q ·

 

4; 
: 1 , 2 

 

, ,  ,   / 3; 
3 

 

  , / 3; 4 

 

   

 

, / 3; Q 

 

 , 3/ ;

 

1, 2, 3, 4, 

 

  -  
;

 

0.228 

 

      -
.

 

   
:

  

N=  = ( Al + 

 

+ 

 

+ ),  / , 
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,     

 
       

-
, %  ,   

 
   

 
-31 -31

 
-511  

 
- 

 
   

,  - 
:  
50

 
50-100 

100-125 
125-150  

150

    
5 

10 
15 
25 
30      

5      5      5   

,    
-  

:

 

 
3.3  2/

 

3.0-5.0  2/

 

5.0-10.0  2/

    

20 
30 
40    

20 
30 
40    

10 
15 
20    

10 
15 
20 

,  

 

     

.    

 

   
,     -   

(0.7

  

1.0) · 10-4 / ;      
(N) :

  

N = (0.7 - 1.0) ·

 

10-4 ·

 

G , / ,

  

 

G 

 

  , / .

 

  

 

                

,   [31] .

 

        
-

:

  

N = n ·

  

·

  

[13,15],  / ,

  

 

n 

 

    ,    
;

   

    (  

  

= 0.016,   

  

= 0.016,   

  

= 
0.0174);  

 

 

 

( )    (    
= 1.33,     = 4.74,     = 

11.6).                  

(   ).
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Y

  
 , 3 (Y =S·H); Y

  
 ,   , 3; 

  
 

,   , .; W 

 
   

, %; 

  
    , / 3. 

  
       

( , / 3)  -   
,   [21].          

-

 
  

,   ,    , -  
[21].  

(   )

 
       

- 

 
-4, -4 .

 
   (1   3

  
4 )         

(      
)  ,     

( )        

 

- 
.   (%):  ( 

 

) 

 

60.0;  

 

  

 

30.0;   

 

10.0. -  

 

  
184

 

0 ,  .    - 
.       .

 

      
;  -       

( -    
)    .

 

:

 

           

 

«   ».   

 

      

  

(1   4

 

- 6 ). - 
(%):    60,  

 

30,   

 

10. 
.      .

 

  

 

       

.  
(%):  

 

 70,  

 

 30. ,   - 
.       .

 

 

 

     

.      
, , -  .

 

    10   
.       

 

   -      
. -

, ,    .

 

 

  

 

 

   

.    -    
,    -
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.          
[11] .      .

 
2.1.     

2.1.

     
 

, 

   
   

 
- 

 
-

  
- 

   
20-25 

( . )

 
0-50 80-125 15-20 4 

 

40-80 0-126 125-150 15-20 4 

 

113 65-195 70-100 - 4  

 

- - 150 15 4 

 

   

(%):  
-  -  (  )  13.4 - 16.7;   0 - 33.5; -  

 53.6 - 83.7;    10.0 - 13.4;   2.7. 
-  

 

 (  )

 

 15.5 - 31.1;   0 - 49.0; -  

 

48.6 - 58.3;   

 

5.8 - 7.8; 

  

1.5. 
- 

  

 (  )

  

33.2;  

 

19.1 - 57.3; -  
 20.6 - 29.4;   1.2. 

-  

  

 

 

88.2;   

 

8.8;  
 3.0.       

,    -        

 

 
-

 

  
(95

 

- 98 %).     
.

  

 

 

      

( 

 

)            
-

.       ( , -
, ),   ( , , -
,  , ,     

( )  .),       ( ,  , -
),   ( -7, -10),     ( , 

, , -5).              

,  ,  .   
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( )

 
,     -  

 
(N),       

 
(n),   

 
(V)   

 
( ) [5]: = 

N·V·n· ·0.001, / .   

 
   

(N)   :

 
N = V· ·n/ , / ,

 
 

V 

 
   , 3; 

  
    

( ) , / 3; n 

 
  ,     

 
  

 
(    

 
   

-17-8  -29         

 

= 5.5 ,   -17-
8   

  

= 3.5 ,     -31 , 
-22-4 

 

= 5  [23, 25]).       

 

( . 3.8 

 

3.9)      ,    -   
,   [23] (  10 

 

20%  
,   5 

 

20 %).  

 3.8      

 

  

 

   

,  %  -
,   

 

 

 

 

 

   

 

 
- 

 

  

:

    

20 
100  

- 
-  

20 
100   

-2-8      
-

:

   

 

     

10 
15 

20-15    

- 
- 
-    

10 
15 

20-15   
-17-      

-
:

      

5 
10-5    

15 
15    

20 
25-20    

 

10 - 10    

 

15 - 15 

  

 3.9 
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-    

 
N6 = CF · V ·

 
 · 1.47 · 10-6;   

SO4 , Fe , Cu , CZn , F 

 
     -

,   - , / 3 (   . 3.6); 
( )2

 
= 

 
·

 
74 / i (

  
   

 
NaOH, NH4OH 

 
 / 3   

;    . 3.7; i -    
);

 
 

 
    ;

 
1.4, 1.5, 1.9, 1.47 

 
 

; V 

 
  , 3/ .

  
      

,    -    
(94

  
99 %), . .: N=  Ni / [1 - (0.99 

 
0.94)].   

3.6 

        
[12], / 3  

   

-

 

-

 

-

 

-

 

 

( l-) 
C (SO2-

4)  
(Fe2++ Fe3+) 

   

 

- 7,  - 10 

  

NH+
4 + NO-

2 

 

2000 
- 

300 
50 
50 
250 
40 
- 

200 
570 

- 

- 
300 
230 

- 
- 
- 

40 
5 
- 
- 

25 

- 
800 
300 

- 
- 
- 

40 
- 
- 
- 

25 

- 
300 
250 
50 
30 

200 
40 
5 
- 

570 
- 

 

 

3.7 

           

[12]   

.

 

 ,  ,

 

 
/ 3    [12]  

  

- 

 

-

 

-

 

-

 

-

 

- 

 

-

 

- 

 

NaOH

 

10 
N 4 OH

 

10 
- NaOH

 

10 
NaOH

 

10 
-  

 

l

 

40-50 
2SO4

 

20  

-

 

30  

-

 

30 

 

-

 

30  

 

0.01 

 

-5

 

1.0  
-5

 

0.1-0.2  
-7

 

1.0  
-7

 

1.0  
-7

 

1.0 

 

-

 

0.01 

 

5 
- 

 

0.1 

 

0.1 

 

0.1 
N2H4

 

0.5  

 

-7

 

1.0 
- 

NH4OH

 

5-10   
-7

 

1.0  

 

NH4OH

 

5-10 
NH4OH

 

5-10 
NH4OH

 

5-10 
NH4OH

 

5-10 
NH4OH

 

5-10 
NH4OH

 

5-10 
NaNO2

 

10 
N2H4

 

0.5 
NaNO2

 

10 
N2H4

 

0.5 
N2H4

 

0.5 
NaNO2

 

10 

 

NH4OH

 

5-10 
NH4OH

 

5-10 
NH4OH

 

5-10 
NH4OH

 

5-10 
NH4OH

 

5-10 
NH4OH

 

5-10 
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( - ). -  
,   ,   . 3.6.      

.             
- 

,       .

 
   

. 3.6     -  
(     )      

(    , %): Fe(OH)2 + Fe(OH)3 - 77.5; 
u(OH)2 - 11.2; Zn(OH)2 - 11.3.        - 

 
(%): Fe(OH)2 + Fe(OH)3 - 0.77 - 4.65; u(OH)2 - 0.11 - 0.67; Zn(OH)2 - 0.11 - 

0.68; 2 - 94.0 - 99.0.    
-  - -      

.

 
    

( )     
,   ,    -

.

 

  
,    ;        

.

 

       
.

 

     

 

  
-    

.    -     
(    ).

 

  

 

    

, ,     
, 1   3.5

 

- 5.5  [7, 23] .   (%):  - 87.0; - 
- 3.0;   - 10.0.   ,    

,  .      . 

 

    
,     -   

.

 

.  [23]           
;      -  

.

 

,  

 

          

-  
.  (%):  

 

35 - 45;  

 

35 - 45;  

 

 30.  

 

15 - 90 %.     , .      
( ).       

.

 

 

, 

  

        

-   
. 

 

(%): 

  

80,  

 

20.   

 

15 - 
90 %. ,   ,  .
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;   ,  - 
(2   )  .

 
     

,          
,           

,   .

 
   

( ) [22] (%): SiO2 

 
8 - 28; l2O3 

 
15 - 25; 

Fe2O3 - 0.2 - 1.8;  - 0.2 - 0.5; gO - 0.2 - 0.6.    96 - 99.5 %.   

 
   

, ,  -
, -   ,  ,    

;       
(7

 

- 9 ).

 

  
(%):   95 - 98;    2 - 1;  

 

 3.         

.       .

  

  

 

    

.     

 

   
.  ,  .

 

     
.      

.

  

  

.     
,

 

  , 
;    .

 

     
(%):  - 70;  - 30; ( - 69.3;  

- 28.8;  - 1.9).      

 

(%):  - 58.8;  -  
( ) - 36.3;    - 4.9.  -  
(%): b - 58.30; Sb - 0.47;  - 0.03; u - 0.047; l ( u) - 36.30;  

- 3.43;  - 1.20;  - 0.26.   

 

(%):  - 40, -

 

( ) - 60.   

 

(%): 

 

- 58.30, 

 

( ) - 36.35,  
- 3.43,  - 1.20,  - 0.76.   

 

(%):  - 40, 

 

( -2, -1) + 

 

( ) - 60.   

 

(%):  - 40, 

 

( ) - 60.    -  .

 

 -             

 

.      - 
.

 

  
,   ;     

.    , .    -  
.
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, 

 
 1 2 , 

 
 

 
, :

    
140-160 

140  
125-135 
110-120  

 
, 

 
 

 
112 100-110 

  
       

:

 
n

i
i

n

i
i nMnMN

11

05.005.0 , / ,

 
 

i 

 
   , ;

 
n 

   
; 0.05 

 
         - 

[11]; 

   
         

[11] .  

 
    

,      - 
.

 

     ,   .

 

3.5. 
 3.5 

 

(    )

  

  
12  

  

  

 

  

 

   

 

1 2 3 4 5 6 7 8 9 10 11 12  

    

-1 

   

-

    

-

 

-
, 

%      

-
- 

-

 

5.3 6.2 5.3 16.3 5.3 6.2 5.3 18.0 5.3 6.2 5.3 26.6 111.3    

- 
- 
-  
-  

 

5.4 6.3 5.4 16.7 5.4 6.3 5.4 18.4 5.4 6.3 5.4 19.2 105.6    

 

0.2 / 3.  

 

-   (N)      :

 

-    

 

N1 = Cso4 ·V· ·1.4·10-6; 
-     ( . Fe(OH)3)N2 = CFe·V·1.9·10-6; 
-    

 

N3 = CCa(OH)2 · V ·

 

 · 10-6; 
-    

 

N4 = CCu · V ·

 

 · 1.5 · 10-6; 
-    

 

N5 = CZn · V ·

 

 · 1.5 · 10-6; 
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,           
(10

  
15% [45, 47])  -  

(  

  
1.595 · -3 ,  

  
0.879 · -

3,  -

  
0.659 · -3  . .).

 
 

(   )

 
     

:

 
N  = 

 
· 0.10 · n  , / ,

  
 

 
     

, ; n 

 
 - 

 
  

; 0.10 

 
      - 

(   ).

 
 

 
  

,    ,     
,  ,  .

 

 
(F)    :

  

F = 2· ·(b+l), 2, 

 

b, l 

 

   , ;

 

 

 

 , .

 

           

:

 

 
= F · m · 0.001,   ,

  

m 

 

  1 2 , / 2;   :

 

 
= F · h ·

 

,   ,

  

h 

 

  , ;

   

 , / 3 ; 

 

= ci· i, 

i 

 

  ( )   ;

 

i  -   
( ).

 

 

 

    
[11]  . 3.3, 3.4  

3.3 

         

, 

 

500-900 200-500 100-200  
1 2, 

 

600-1500 200-600 100-200  
1 3, 

 

1600-1800 1000-1200 700-1000 

 

 

3.4 

     

 

 

 

, 

 

 1 2 , 

 

 

 

 

 

570 970 
-50, ,

 

-35  
- 

 

380 420 -75-39 

 

225 200-220 
-50-40, 

-50-1  
-   
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-        
.

  
(%):  - 96.0 - 97.0;  ( i(CO3)2)  2.0 - 3.0;  

 
1.0.       

.   -      
.

 
 

 
     

(2-3 ).

 
  

(%):   90 - 98;   2 - 10.   
,   ,     ( -       

);          
b(NO3)2;   -     

.

 

      
, , ;      

.

 

   

 

    

 

(    

 

).

 

 
(%):   

 

26.0 - 33.3;  

 

63.7 - 71.0;  

 

3.0.  
.        -

.

 

  
(  )     - 

( ).

 

   

 

    

.

 

 
(%):    96;   3;    1.  

,

 

   ,    .

 

      
( ).    

.

 

   

 

 

(%):    96;   4.  
,

 

   ,    .

 

     
( )   .  -  

.

  

       

;     
.        

.

 

 
(%):  

 

90 - 95;   

 

5 - 10; Fe 

 

50 - 55; Fe2O3 

 

5 - 10; 
SiO2  45. 
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,    .   
.  .

 
 

-

 
        

.  -   
(     )     

.      .

 
 

(%):    80 - 90;   10 - 20.  
,   ,    .

 
  

 
        

-      
.   

 
  (85

 
- 90 

%),  

 

.

 

 
,   ,    .

  

   

 

       

.   
[5] (%):   

 

56.7,  

 

9.3,  

 

34. -
,  .   ;      

.

 

 

 

    

,     
.   

 

(%): 

 

( , ) 

 

19.8; -  

 

80.2.  ,   .      
.

 

 

 

     

, 

 

   
.     , ,   

 

10 %,  

 

30 %,    

 

5 %,  

 

55 %.    

 

 
.

  

        

,  
.          

.

 

 

 

    

.     .

 

 

 

  

 

.   

 

( ).
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i

i

n

1i
iV , / ,

 
 

 
     

(V, 3)    , -     
;     

 
= 0.01,   

= 0.005 [7]; 

  
      

;

 
i 

 
   

 
  

 
1.6 / 3; - 

 
0.8 / 3;   

 
0.22 / 3.       

( )

 
     

 
   

-
.

 
  

,     

 

   
,     - , -   
[8,9]: 

 

= 10-6 ·

 

Gv2o5 ·

  

·

 

,  
: Gv2o5 

 

    , 200 / ; 

  

-      
, 0.05;  

 

 , 
/ .

 

 
,       ,    

[8, 9] :

  

= 0.01 ·

  

·

 

q ·

 

0.02 ·

 

Q

 

/ 32680, 
: q 

 

   ,

 

q = 0.02%; Q

  

 - 
,

 

Q = 40421 · -1; 0.02 

 

    - 
.

 

 

 

 - 

 

: 

 

( / )

 

= 

 

+ .     (98.8%) 

 

/0.012.     

 

    

- .   -
,  ( / )

 

= 

 

+ .  

 

      

[10] : 
 = 0.01 ·

  

·

  

 N , / , 

 

 
N

 

= 0.01 ·

  

·

 

(

 

·

  

+ q4 ·

 

Q

 

/ 32680),  

  

    , 

 

= 0,25 [8] , 

 

( ), q4=     -  
, Q

 

=     / , 32680 / 

 

   
,  

 

  , / .

 

  

 

,   ,      - 
95.29 % ( -     ). -

,    ,   , -
:

  

= N

 

 0.9529 ( / ). 
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( )   - 
: 

 
= Ni Vi k L/L

 
10-3 ( / ),

 
 Ni 

 
  

i- , .; Vi

  
 ,    i-   , ; L

  
    

i- , . / ; L

  
   

i-    , L

 
= 60000 . ; 

  
   

, 

 
= 0.9 [39]; 

  
  , 

 
= 0.9 / .

 
   

 
(N, / ) 

  
 

:

 
N = (T

 
+ )·0.30,  

 
= Y · ·0.885, 

 
= Y · ·0.885 ( : 

 
= 0.003 /  

, 

 
= 0.004 / , 0.885 

 
  , 

/ 3).   

 
  

,   

 

,    -

 

(V) ,   

 

0.9 / , 

  

 

 

0.9,    

 

n  

 

.

 

  

 

= V ·

 

0.9 ·

 

0.9 ·

 

n, / .    

 

      

 

   

[3].  

 

( ),     

 

1 = S (S 

 

- 
, 2;  

 

 , / 2. 

 

= 1.149 0.233,  

  

 
, ).     

S=2 R H (R 

 

 , ;  

 

   , ).        
: 

2 = R2 H 0.68 ( 

 

  , 0.68 

 

      
).

 

 
= 1+ 2   

 

    

,   ,         

( )     ;            
.

 

    
(N )     : 

 

N

 

= 

 

· Q ·

  

+ ·

 

 Q ·

 

, / ,

 

 

  

     
, / 3; 

  

-    
, / 3; Q 

 

  , 3/ ;

   

     
.

 

   
, 

 

= N

 

/ (1 - W),  W 

 

  -
.

 

.        ( -    
)         
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3.2.

 
    

 
  

,   , %

 
   -

, 

    
   

 
( )

 
0.4 1 3 
0.8 0.6 3 
1 0.6 3 
2 0.4 3 
3 0.4 3 
5 0.3 3 
7 0.3 3 
10 0.3 3 
25 0.3 3 
30 0.3 3 
40 0.3 3 
50 0.3 3 
60 0.3 3 
70 0.3 3 
80 0.3 3 
90 0.3 3 

100 0.3 3 
110 0.3 3 
120 0.3 3   
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= Ni Vi k L/L
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0.9.     
 0.9 · -3 [43].         

 

[30]: N = (Nb + Nd)·0.25,  0.25 

 

      -
; Nd       -    

, Nd = d·Hd·

 

( : d 

 

    

, 3, Hd   , 0.032 /  ; 
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, 0.930

 

/ 3); Nb 
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-
, V, 

 
     

, ,  

 
    

- 
, N , 

 
202 -10/8 35 3000 37,2 

-2-10/9 35 3000 36,7 
-20/8 25 3000 86,0 

-20/

 
25 3000 86,0 

-3-20/9 25 3000 50,0 
302 -10/8 35 3000 39,3 
200 -10/8 22 6000 90,0 
4 1-5/9 15 1000 30,0 

-5

 
15 1000 30,0 

-2-150 0,6 6 50,0 
-25 9 1000 50 

-2 15 500 30,0 
6 -25/8 250 1000 330 

-135/8 1000 2500 100 
2 -3/220 55 4000 200 

-100/61 500 2000 100 
2 -10-50/8 100 2500 150 
4 -10-100/8 200 2500 300 

-3/8 12 1000 30 
-6/4 12 1000 70 
-1,5/45 10 1000 75 

2 1-1,5/46 10 1250 40 
-3/40

 

14 1000 60 
2 1-2,5/13 10 500 400 
202 -20/35 95 3000 85 
205 -30/8 95 3000 80 
305 -30/8 136 3000 50 
305 -60/2 136 3000 60 
2 -4-24/9 35 3000 60 

402 -4/220 35 3000 58 
302 -10/8 35 3000 28 

4 10-120/9 200 2500 360 
-2,3/230 22 500 90 

-10 100 1000 50,4 
-10/8 100 1000 50,4 
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2 = Q - (Q1 - Q2 - Q3),    (6)  

 
Q1 
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, / ; Q2 
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.    (7), / .
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Q2 = Q·B2·K2·0.01,  Q3 = Q·B3·K3·0.01,  (7)  
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