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 ,   ,  

    ,  
        . 

  ( )     (  
   )       

  ,      
 ,  -   ,  

.    ( )  ( )   
  : 

                                              Q  = Q  + Q  + Q ,                                 (10.1) 
 Q  –   ( )    , . 3; 

Q  –  ( )  ( )   , . 3; 
Q  –    -   >0,1 , . 3   
Q  –    ,   , . 3. 

  (  )   
 (Q)        
 : 

                                                     Q = R   Q ,                                          (10.2) 
 Q  –   ( ), . 3 

R  –    ,   
 -   ( )  

( )     . 
   ( )     

. 
    ( )    

   : 
–   , , ,  

 ,  ,        
    ; 

–       , 
    ,   

 -      
      [24, 26, 

27],         . 
     ( )  : 

–         
; 

–  ( )       ( )  ; 
–    ; 
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–  -  ,   

 ; 
–         

; 
–         . 

        ( ) 
   10 3/  . . .     

    . 
     17-20 3/  . . . 

       
   . 
 ( )       

       ,  
     ,      

    ,    
 (   – 0,1 ,  – (t ) +20 )   

: 
                          Q  = 100 – (Ad+Wa),                                   (10.3) 
                                                     100 

 Q  –  ( )    , . 3;  
 –          ; 
 –  ( ) , . ; 

d –   , %; 

W  –   , %. 
        

          
 ,  . 

      
(          10 3/  . . )  

 ( )      ,    
      . 

        
(  10 3/  . . )        

     . 
   ,    

( )        , 
  . 

  ( )       
 ,       . 
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 ,     ( ),  
        

 (0,1 , t  +20 )      – t  
      - . 

         
  - .  

         -
     -  ,     

        ,   
  .  ,     

    . 
          

      ( )  
 ,          

   ,    
. 
      0,1    

.     (  ) -
       0,5, 

  -   . 
      

,        
 0,3 . 

 ,     -   
         

  0,1 ,     – 0,3 . 
     -  , 

  ,    ( )    
  . 

   -    ,  
     (m )    

 (S)    ( )  : 
                                          P = S  m                                                     (10.4) 

        -
,       – m  (  

     – 0,5)    
 – p.         

      (Q )     
  – (Q ): 

                                      m /  = Q /Q                                               (10.5) 
                        Q  = (m  / )  Q                                           (10.6) 

 m  /  =      0,5 
 -   0,1-0,3 ,    1 – 

 0,3   . 
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 [24, 33]. 
       : 

–  ,       
  (  )  ; 

–      5 3/  , 
        

; 
–         

  2 3/  ,    
           
 . 

      ,  
      ,     

 ,   - ,   
. 

         
 (< 5 %)   (< 0,001 ),   
 . 
 ,    ,     , 

,     2 3/    ,  
         

. 
 ( )       

: 
                     Q  = S  m     X  10–6,                                            (10.7) 

 Q  –    , . 3; 
S –  , 2; 
m  –          

   , ; 
 –   / 3;  
 –  , 3/ . 

,    ,      
-          

. 
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     ,   
,       

( )  ,     ,  
: 

–    ,     
  , ,     

   0,1 . 3      5 . 3/ .  
; 

–    ,   
     , ,  

  (  )     5 . 3  100 . 3  
  5 . 3/ . 

     ( )    
        : 

                     Q  = S  h  m  f (P – P a )  Kr r  10–5,                        (10.8)  
 Q  –  ( ) , . 3; 

S –        
, 2; 

h –   ( )   , ; 
m –  ,  ; 

 –          , 
; 

 –   ,    0,1-0,15 ; 
, , f –        
 -    [24, 33]; 

r –      ,  
. 

  –  (      
)       

. 
r=1 –   
r –      (0,5-0,8)   

      . 
       «  

 ...» [10]       
:        

;     ( ) – 0,1-1,5 ; 
  ( ) – 0,5. 

   ( )     
        .  
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,      ,     
   .    

        
   ( ).      

   ,     ,   – 
,   . .  [35]: 

                 h  = h  – 100 (  – )/(  – R)                                             (10.9) 
 hr –         
    , ; 

 –     , / 3; 
R –     , / 3; 

h  –        
, ; 

 –   , ; 
r –   , . 

         ,  
      . 
      . 
      

        
   -  (    

.).        
 . 
        
   ,   

 .       
      -

. 
       

     ( )  
  (W) : 

                                         = /W                                                           (10.10) 
  W    : 

    .  
  .      

 350  ,       0,2 ; 
    60-70 .       

      4  14 . , 
        

 .     : 
                        = V (Po – P) / Pm                                                             (10.11) 

 V –      ; 
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 –     ;  
 –     (    3-   

  ); 
m –  ,   . 

    : W . = . . 
    : W . = . ,  

 ,  –     
     (  . = 250;  . = 60). 

 : W = W  + W .   
  ,    ( )   
   .      ,  

   ,  ,      
   .    ( ) 

         
  ,      0,1  

     .  ,    
 (   )      Q1    

    1,     (   )  
 Q2        2,    

       0,1     
Q : 

                     Q = (Q2 – Q1) / (Pr2 – Pr1)                                                    (10.12) 

  ( ) ,      
          

   d1  d2 (    1  2), 
   : 

                       Q = (Q2 – Q1)P2d2 / (P1d1 – P2d2)                                         (10.13) 
 Q1, Q2 –    (   )   

 .      ,    
   . 

 ,       
          

       .  
     :  , 
  ,     

 ,   ,  
  .       

     (  = 0,1 ,  t = 20° ). 
   ( ) . 
     : 

–     ( )   
,    ; 

–     : 
  ,    ,  
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                                                     P = S  m                                         (10.14) 
  ,     

 ,    ( ),       
    ,      
  : 

                              = 100  (Wa + Ad) / 100                                          (10.15) 
 Wa –  , %; 

Ad –  , %. 
     ( )   

  (  )  : 
                              Q  = 0,001  P  X  K                                             (10.16) 

 Q  –  ( )     , . 3; 
 –  ( )   , . ; 

 –  ,  ; 
 –            

3/  . . .  
  ( )      

   ( )   . 
   ( )    -   
 -      

         
   ,     -
. 

        
  – ,      0,1   

 (  . .  –   > 0,3 ),     
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   (     – Vdaf  
   Ro   ).  
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  ( )   , 
       . 

       
( ) ,   ( )     

. 
     -  (m )   

  (m  > 0,1 ,  . .  m  > 0,3 ) –  200 –   
 (150  –  , 50  –  ),    
.      

     (    
 ,  ): 

                           1 = m   0,1m / Mp                                                    (10.17) 
                             2= mcn > 0.3m / Mp                                                   (10.18) 
c . ( . 2, . 17, 18) 

    -   
       

       -
 (Q )    ( )     (Q ),  

 
                       = m  / Mp = ( Q / Qb)                                             (10.19) 
         Q   = m  / Mp  Qp = 1( 2)  Q                                      (10.20) 
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     ( ),  
  (  Wa,  Ad,   Vdaf ,   , 

   ( ),    = /(100 – (Ad + Wa)),   
          

   (0,1   t + 20° ).     
          

,      .   5  
    ( + + 1, 2  )   

( 1, 2).   6-13        
       1 (  
  )  2 (        

- ).   14-15      
     01.01     
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   – 10-15 %. 
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: 5-15 %. 
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