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 1   

 

1.1    

 

     .   

    « »,    

,   .  2012 .   

 ,       

 .   , ,  

 ,    (    

),    .   2012 .   

 . 

      

      .  

  ,       , 

   ,    

.          

.     . 

  1  ,    .  

       . 

 1 -        

. 

   2.1.4.1175-02   

, °  - 0,1-4,0 

pH 6-9 6,15 

,  20 235 

, , 2/  5 10 

 , /  0,3 16 
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  1 

   2.1.4.1175-02   

, /  0,1 0,829 

 - , /  0,25 768,8 

 , - /  7,0 25,2 

Ca2+, 2/  10-20 145 

Mg2+, - /  2-10 46,6 

, /  3,3 0,002 

, /  45 23,8 

, /  200 61,1 

, /  20 119,0 

- , / 3 350 6510,0 

, / 3 130-140 630,30 

 , / 3 1000 11150,00 

 

  ,    1,     

,       .  

    .   

        

 .  

      .   

    . 

      

 .  2008-10 .     

      ,  

    .   . 

       

 .   1,2    .      

     .  

      82 . 3/ , 

    17 . 3/ .  ,  
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17 . 3/    ,       

  . . 

       

  .  , ,   

 .    0,12 /    0,16 /  . 

        1,6-1,8 

/ .     - .  

      .  

       -  

. 

       

   ,    . ,    

 ,   ,      

  .   .     

      .   

    ,   .      

 . ,      ,   ,  

   ,   . 

    18-20   .   

    .   14-16   , , 

 4  .         

  12-13 .       

    .    

  ,      . 

       

  2010 .     2013 .    

         . 
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    .  ,    

 ,   ,  

  . 

        .  

   .       

  .      

  -  .      

    -

        

  .    , 

,    ,    

.   ,   -     

    . 

 

1.2     

 

   : 

- ; 

-  ; 

-   . 

 .      13,104  

. 

 .   -   . 

      2.04.02-84    

  – 300 /   1 .  
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 (   )     -

        Q = ∑ 𝑞 ∙𝑁
,                                                                                  (1.1) 

 q  –  , /   1 . [1];  

      N –      , . N = 13104 Q . =  ∙ = ,  / = ,  / ; 

    -     

       Q  = k  ∙ Q .        (1.2) Q  = k  ∙ Q .        (1.3) 

 k  max  k  min      

   ,  

  ,    ,  

          

(  k .max =1,1-1,3; k .max = 0,7-0,9). Q  = , ∙ , = ,  3/ ; Q  = , ∙ , = ,  3/  

        -

  ,      

-        

   ,     . 

         

     

k .max   k .max,     
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k . = ∙         (1.4) k . = ∙         (1.5) 

 α  ,    ,  

      (αmax = 1,2-1,4; αmin = 0,4-0,6)  

        β  ,   [1],    

   (βmax = 1,3; βmin = 0,7) k . = , ∙ , = , ; k . = , ∙ , = , ; 

        

 , 3/ ,    q . = . x∙  x;        (1.6) 

q . = . i ∙  i .        (1.7) 

q . = , ∙ , = ,  / ; 

q . = , ∙ , = ,   / . 

        20% 

    -  : Q = ,  ∙ Q  , (1.10) Q = ,  ∙ , = ,  /  = ,  / .  
    10%     

-  : Q = ,  ∙ Q ,         (1.8) Q = ,  ∙ , = ,  / .  
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   [1]   ,     

 5 / .        

    -    70%  

,         

 . 

    – 24 ,  

  – 3 .      

   .  Q = , ∙  𝑞  ∙  n  ,       (1.9) 

 q  = 10 /  –        

   ; 

        n  = 1 –    . Q = , ∙   ∙  =  /  = ,   / . 

    10%     

-  : Q = ,  ∙ Q ,         (1.10) Q = ,  ∙ , = ,  / .  Q = Q  + Q + Q + Q + Q (1.13) Q = , + , + , + , + , = ,  3/
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 2    

 

2.1       
 

     –  

       ,   

       ,     

  . 

-       

  .      

       . 

        

 , , ,   

   ,  

   ( ,    

,     ,   

 ),   ,  

  -  . 

   S    S = , ∙ m,          (2.1) 

 m –   , m = 35 , 

     0,2 –  ,    . S = , ∙ =  .  
   ,  [2],   

R = 150 . 

        ( ) 
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Q = , ∙ ∙ ∙R ,         (2.2) 

 k  –    , k  = 12 /   

; 

       m –  , ; 

       S –       , ; 

       R –    , ; 

       r –  , .  r = D /2 +0,5 = 0,1/2 +0,5 = 0,55 . Q = , ∙ ∙ ∙5,55 = ,  / = ,  / . 

     n = ,          (2.3) 

 Q  –  , 3/ . n = ,, = , ≈  ы. 

 . 5.13 [1]     : 10 %  

 . :  n = , ∙
          (2.4) 

n = , ∙ ,, = , ≈  . 

 , ,    D = xπ∙ ∙ ,         (2.5) 

 Q  –  , 3/ ;  
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l  -     , ,   

    10  –  1 – 2    ,  

    10  -    l = , − , ∙ m.        (2.6) l = , ∙ = ,  . 

V  -  , 3/ .  , ,  

   Vф    V = √k          (2.7) V = √ = ,  / . D = ,, ∙ , ∙ , = ,  =  . 

  , ,     

  Dэ = D +          (2.8) Dэ = + =  . 

    305 . 

   , ,  D = Dэ +          (2.9) 

 D = + =   

    409 . 

     D =           (2.10) 

D = = ,  . 
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   100 . 

 

2.2       

 

       

   –  ,   

 – .  

 

2.3   

 

 : -  -  . 

 :     

( , ,  -   , 

, ), ,    10…18   

 . 

 :      

 50-70%,    – 15-25%.   

  ,    

. 

 

2.4    

 

         

    .    

          

       ,    

 ,     .  



18 

 

       ,  

    . 

        

      ,     

  ,   , , 

     ,  

     . . 

      ,    

  . ,       

.          S 

    Q′ = Q − t , S⁄ ;        (2.11) 

Q′ = Q − t , S⁄ ;        (2.12) 

Q′ = Q − t , S⁄ ;        (2.13) 

Q′ = Q − t , S⁄ .        (2.14) 

 ti,j   i-     j-  , . t , = S − S ,          (2.15) 

 S –     . S = S;          (2.16) S = , ∙ S ;         (2.17) S = , ∙ S ;         (2.18) S = , ∙ S ;         (2.19) S = , ∙ = ,  ; 
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S = , ∙ = ,  ; t , = , − , = ,  ; t , = , − , = ,  ; t , = , − , = ,  ; Q′ = , ∙ − ,, = ,   /  ; 
Q′ = , ∙ − , , = ,   / ; 

Q′ = , ∙ − ,, = ,   / ; 

 

 2.1     

 

2.5     

 

     ,   

      

 (  ).     

      .     

      1,5 ,   0,1   
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 .   – ,    

        3,5 .  

    ,  700  

(  2.2)    ,  

 2291-001-86917423-2010,   -  №0260760  

21.10.2010 . 

        – 

     

 

 2.2 –     

 

2.6    
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       , 

 .       . 

 

2.7        

 

        

   ,       

   . 

       Q = ∙z∙ −η
,         (2.20) 

 n –        

   -1 ,  n = 3;  

        z –  ,     , / ;  

        η –      (   

 0,95%). Q = ∙ ∙ − . = ,  / . 

         

       

  .  ,     

 z = 360 / : 𝑄 = ∙ ∙ − . = ,  / .      (2.21) 

       

    𝑄 = 𝑄 − 𝑄 = , − , = ,  / .   (2.22) 
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  .      

 .
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 3      

 

3.1   

 

     ,  ,  

 .      -

     . 

        

   ,     

 .     ,   

  

HP=Hgeom+ ∑ Htotl +Hf,        (3.1) 

 geom –        

       (   

 ), ; 

        Σ totl –        , , : 

          

    ё  , . . 

         Hf  -      , ,  4  

     105 . 

geom = Z  – (Z  – Z . / ),;       (3.2) 

 Z  –      , ; 

      Z  –      , ; 

      Z . /  –   , . 

geom = 173,0 – (180,0 – 186,3) = 179,3 ; 

Σ totl = Z  +0,5 – geom;       (3.3) 
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 Z  –    , ; 

Σ totl = 187,0 + 0,5 – 179,3 = 8,2 . 

 = 179,3 +8,2 + 4=191,5 . 

        

 Grundfos SQE1-155. 

  , : Z = 𝑍 − L К ∙ , ,       (3.4) 

 L  –   , : Z  = , − ,  ∙ , = ,  . 

 2 –     

    (  ) 10-120-100 

, 3/  ,  

 

, 

 

 

, 

% 

,  

 

 BxH, 

 

 150 200 1850-2540 78 409 74x969 
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 3.1 -    Grundfos  SQE 

 

3.2     

 

  ё  W ,     4 

: W = Q + Q + Q ∙ ,       (3.5) W = , + , + , ∙ = , / , 

   V, 3,    

  :  V = B ∙ W ,         (3.6) 
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  –    ,  1,2. V = , ∙ , = ,  . 

  6      , 

 12 000 3,  = 54 48 4,8. 

 

3.3   II  

 

         

 ( )   .     

II         

. 

   II      

.          

             

 . 

 

3.4      

 

    , W , 3   

 W Ч = W + W + W ,       (3.7) 

 W  –     ;  

      W  –      ;  

      W .  –      . 
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   W    

      n   

          W  =  T ∙ , ∙ n . . ∙ q . . + n . . ∙ q . . , 3,   (3.8) 

 n –          

 ,    2.04.02 – 84*;  

      q–      ,    

     / ;  

 –     ,  3 . W = ∙ , ∙ ∙ =  ; 

        

 8%     W = , ∙ Q  ,        (3.9) W = , ∙ , = ,  . 

    : W Ч = , + + , = ,  . 

 6     10 000 3.   

 – 60×36×4,8 . 

         

  : h = ЧF ;         (3.10) 

h = F ,         (3.11) 

 F  –    , 2; 
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h =  ,  ∙  = ,  ; 

h =   ∙ = ,  . 

 

3.5       

 

        

          

 : 

D = √ , ∙          (3.12) 

 Q1 –    , 3/ ; 

       V  –     ,   

  V  = 1,0 /   V  = 2,0 / . 

         

,     , , , 

    .       

     . 

    : 

D = √ ,, ∙ , = ,  , 

D = √ ,, ∙ , = ,  , 

    D  = 219 ,  

  D  = 140 . 
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3.6     

 

      H = H + h . . + h . . ,       (3.13) 

 H  –    ,  

       hw. .  –     , ;  

       hw. .  –          II. 

   , ,    H = HZ = Z . . − Z ,        (3.14) 

 HZ –        Z . . .  

 ( )      Z : H = HZ = ,  −  ,  =  ,  ; h . . = S  ∙ L ∙ Q + h . ,      (3.15) 

 S0  –   ,    . . 

;   

       L –   , ,     

; 

       Q  –    , 3/ ; 

       hk.  –       ,  

 , ;   hk. = 1,5 . h . . = , ∙ − ∙ , ∙ , + , ≈ ,  ; h . . = h . + h . ,        (3.16) 

 h .  –       ,  

 ;   2,0 ; 
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        hw.  –       , : h . = h + h + h ,       (3.17) 

 h  –     , ; 

       h  –    

         h  –    , .    90○ – 0,5 , 

  45○ – 0,3 ,    45○ – 0,1 . h  =  ∑ i ∙ L,          (3.18) 

 i –  ,    . . . h  =  𝑍 . . − 𝑍 ,        (3.19) h = ,  − , = ,  . h . . = , + , + , = ,  ; H = , + , + ,  = ,  . 

       H = H + H ,         (3.20) 

 H  –         

,    H = ∙ 𝑛 − + ,        (3.21) 

 n –      . H = ∙ − + =  ; 

   : H = , + = ,  . 
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3.7   

 

    II   ,  

     , . .    

   .       

 Q  = 163,8 3/     = 109,8 .     

     .   

    : 

 6   3   Grundfos HS 350-250-630. 

     3.3. 

 

 3 –   -II 

, 3/  ,  
  

,  
,  

   

AxBxH,  

190,0 120,0 5,4 155 795x400x565 

 

3.8    

 

        H = h + h + h + h + h + h ,      (3.22) 

 h1 –  ; 

       h2 –     ; 

       h3 –  , 0,5 ; 

       h4 –  ; 
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       h5 –    ( )  , 0,5 ; 

       h6 –    . 

H  = 1,16 + 1, 49+ 0,5 + 1,4 + 0,5 +3 = 8,05    

    (0,3 )    

8,1 . 
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 4    

 

    : 

- ; 

-  ; 

-    ; 

-    

 

4.1      

 

          

.  

        

,       ,     

, -  .  

 

 4.1 –    

1 – , 2 –  ; 3, 6 –  

; 4 -  , 5 –  , 7 -   

 . 

 :  ;  

 . 

 

1 2 3 4 5 6 7
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4.2    

 

     0,1-1,4○ ,    

.     2○      

«   »  « »,   – . 

     . 

   -  .  

,       (  10  300   ).  

      : 

- , - , - .      

   . 

 

4.3   

 

        

  5-6 . 

W  = 1470,6 3. 

 4 –     

     

  

   , 2 3,9-93,0 

   ,  38; 48; 57 

   ,  89; 108. 

 , ,    1,6; 4,0 

  ,    30  400 

  ,   3000; 4500; 6000; 9000. 
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 10   150 3. 

 

4.4     

 

       

. 

        

        

.    F, 2,    

F = 
𝑄𝑇∙𝑉 − , ∙𝑛∙𝜔∙𝑡 −𝑛∙𝑡 ∙𝑉                  (4.1) 

  –        ; 

      V  –   ; 

       n –      ; 

      ω –  ; 

      t1 –  ; 

      t2 –   . 

F = 
,∙ − , ∙ ∙ , ∙ , − ∙ , ∙    = 12,3 2       

      

N = 0.5√𝐹                    (4.2) 

N = 0.5√ .  = 1.75 ≈ 2 . 

    : V = . (4.24) 
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V = ,∙ , = ,  / . 

     : q = ,          (4.3) 

 r –      ,  1-2; 

d –      : d = ,          (4.4) 

 i –  , /( - 2),     

  i = 12 /( - 2); 

t –   ,  20  

(0,33 ). d = ∙ ∙ , ∙ , = ,  ; 

q = , ∙ ∙ = ,  / . 

    : V = − .          (4.5) 

V = ,, ∙ − = ,  / . 

 

4.5    

 W = , 3         (4.6) 

W = ∙ , ∙ , ∙ ∙ , ∙ =  . 

    700 3. 
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4.6       

 

        

« » 

    

  

   ,  

0,15-0,3 ,      

  (  

)  ,  /   

15,79 – 26,7 

 

  (  ), / 3 135-180 

 , º  +4...+25 

   74% 

   1,6 - 2,8 /  

    0,83 /  

     

 

   D  

  

0,8 – 1,5  

  3-12  

 

       

: F = ,          (4.7) 

 V –     ,  V = 12 / . F = , = ,  . 
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 Dabs = 1,5 : N = F
,          (4.8) 

 fabs –    , 2: 

f = π
,         (4.9) 

  : f = ∙ , ∙ , = ,  ; 

N = ,, = ,  . 

   5      

    12 / . 

  : D = − x ,          (4.10) 

 ,  –       

, / .  = 0,8 / ,  = 0,22 / ; a  –    , / : a = √ ,         (4.11) a = √ , = ,  / ; D = , − ,, = ,  / . 

  ,   : 

H = x dd x,         (4.12) 

 t  -      ; 
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kads -     .  

  kads= 0,5.  H = , ∙ , ∙, ∙ , = ,  . 

 ,      : 

          D = C − CK ∙  

 K −     .  

  sb= 0,5.           D = , − ,, ∙ ,  = 0,005 / . 

      3   DAB 

KDNE 125-250/230. 

 

4.8      

 

     , , 

, ,   ,     

  . 

     

  ,   ,  

 ,   . 

       

F  = - 
𝑄  ∙ 𝛼 ∙𝑘 ∙ 𝑖𝑔 𝑃𝑃.  ∙ ŋ  ∙ ŋ          (4.13) 

 𝛼 -    ,  3/ ; 

       k –    ; 
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       0 –    1  ,  -  ; 

        –    1    ; 

      ŋ  –    ; 

      ŋ  –    ,   

    . .. 

F  = - 
,  ∙ ,  ∙  ∙ −,  ∙ ,  ∙ ,  = 174,2 . 

     

n = F  / F            (4.14) 

 F  –      вт  4500 – 5000  

.   – 60   4 . 

n = 174 /4 = 44 . 

   – 3    . 

     

S = 
𝑁 ∙𝑛𝑄            (4.15) 

 N – ,   . 

S = 
 ∙ ,  = 9 вт∙ч/м3. 
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 5   

 

   2.1.4.1110-02    

  I,II,III      

 ,   22  ,  

   : 

Q –     – 7058,9 3/ ; 

m –       

   – 35 ; 

n –    – 0,722; 

i -    – 0,004; 

 –     – 12 /  

q –   : 

q = k mi (5.1) 

q = ∙ ∙ , = ,  / . 

       

 ,        . 

     0 = 167,3 . 

 

5.1     

 

   (   )     

        

   . 
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     ,  

      

(           

 ,          

)           

    30   ,    

. 10.12.  2.04.02-84.  

 ,     

    ,   

 :  

–     0-15 ;   

–   ; 

–     ; 

–        . 

     2.1.4.1110-02    

     :  

-    1     

  4-         

;  

-       , 

   .  
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5.2    

 

        , 

   (    )  

 200 , . .      , 

      .  

    : 

Х = Х ∙ √ − π∙ ∙ , (5.2) 

 0 –     , ; 

Q –  ; 

q–     . 

Х = , ∙ √ − ,, ∙ , ∙ , = . . 

 : 

 X = ХХ , (5.3) 

X = ., = , . 

        

R = √ Mπ , (5.4) 

R = √ , ∙, ∙ ∙ , =   . 

 : 
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T = ∙ M∙ ∙ , (5.5) 

T = , ∙, ∙ ∙ , = , . 

      : 

R = R + ∆R; (5.6) 

R = ∙∙ ; (5.7) 

 Rq - ,       

   q. 

R = ∙ ,∙ , = ,  . 

Δ R = Δ R1∙ ;  (5.8) 

 Δ R1   0,68; ∆R = , ∙ , = ,  . R = , + , = ,  . 

    r    

 r = r  ∙ Х ; (5.9) 

  r  = 0,6; r = , ∙ , = ,  . 

     

d = ∙ ∙π∙ ∙ ∙L ; (5.10) 
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L = R + r, (5.11) L = , + , = ,  ; 

d = ∙ , ∙, ∙ ∙ , ∙ , = ,  . 

  II     2d = 2 ∙ 146,9 = 293,7 . 

 ,  II     : 

   (R2) = 129 ; 

    ( R ) = 126,2 ; 

    (r) = 100,4 ; 

   (2d) = 293,7 . 

 

5.3    

 

         (  

   – 25-50  (   ) 

     9125    

. 

     III     

 

R  = √ ∙π∙ ∙  ;                                                                                                     (5.12) 

R  = √ , ∙  , ∙ ∙ , = ,  . 

 

       

    : 
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R = +
, (5.13) 

R = + , = ,  . 

      500,15    

 . 

 

5.4      , 

   

 

         

    , ,    

.  

      .  

       

        

 ,         

.  

      

       

,      

  .  

        

          

   ,     

         .  

       

     ,   
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,         

.  

      : 

-   ;  

-   ,      

,     ;  

-    ;  

-    -  ; 

-  ;  

-    .  

 

5.5      , 

     

 

 ,        

:  

-  ,    ,  

  ,   

,       

 -  ;  

- ,     , 

    ,  

        ;  

-       

     (  , 

  ,    

  .);  

-       , 

   ,    
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   ,    

      ;  

-       ,    

.      . 

 ,         

: 

-      ,   

  (    

     -  

); 

-      ,   

      ;  

-   -  ,   

 ,  ,    

,      ;  

-    ;  

-  , ,    

 ,        

      

 ;  

-  , ,  ,  

, ,  ,   

    ,   

   ;  

-        ,  

       

     . 
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5.6.      , 

     

 

 ,        

: 

-  ,   ,  

   ,   

,       

 -  ;  

- ,     , 

    ,  

        ;  

-       , 

   ,    

   ,    

      .  

 ,          

:  

-      ,     

  (       

  -  );   

-      ,  

      ;  

-   -  ,   

 ,  ,    

,      .  

 ,        

   -  ,  

  ,  ,    

,      
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        -

    -

 ,      

. 
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 6   

 

6.1      
 

         

          

  ,   , . . 

  : 

1)        

 ; 

2)         

 ; 

3)       

     . 

       

    . 

 5 –        

   2.1.4.1175-02   

, °  - 0,1-4,0 

pH 6-9 6,15 

,  20 235 

, , 2/  5 10 

 , /  0,3 16 

, /  0,1 0,829 
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  - 5 

   2.1.4.1175-02   

 - , /  0,25 768,8 

 , -
/  

7,0 25,2 

Ca2+, 2/  10-20 145 

Mg2+, - /  2-10 46,6 

, /  3,3 0,002 

, /  45 23,8 

, /  200 61,1 

, /  20 119,0 

- , / 3 350 6510,0 

, / 3 130-140 630,30 

 , 
/ 3 

1000 11150,00 

 

           

   ,     

    . 

    ( ,   5)  

   .   

        

 .   ,   

     ,      

 ,     .  

 ,       

 ,     . 

    ,   

   . 



53 

 

     : 

1.  -  ,      

,     .    

,          

 . 

        

   ,    , 

       ,   

   ,  ,   

 ,      . 

    : 

–   ρ=80–200 / ; 

–   =0,9–1,2 / 3; 

–  –  2%; 

–     = 0,9–1,5 ; 

–      ; 

–  (  ); 

–  . 

        

(  0,5  30 ).  

2.  –   ,     

.      ,  1,15-1,3 

,     .    

  17,52  25,6 / .      

   26,7%  .     

 2 .       

    .     

  .   ,  
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1
0

0

7
5

Ф О К

ффект
ив ости 
очистки 
пе оси
ликато

, %

1
0

0

8
7

,2

Ц О

      .  

    . 

          

(   30 ,   10 ,   0.5 )    0,8 . 

       

 ,      

   6. 

  5     

  ,   ,     

  . 

 

 5.  

    

    ,  

        

 ,     .  

      6    

        

        

 ,     

    . 

 

9
5

,6

9
2

,7

О Щ Я  
Л Ц Я
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 6 –  2.1.4.1175-02     : ,  

   
2.1.4.1175-02 

 
 

  % 
 % C %  % 

, °  
 0,1-4,0 0,1-4,0  0,1-4,0  0,1-4,0  0,1-4,0  

pH 6-9 6,15 6,8 - 6,75 - 6,8 - 6,5 - 
,  20 235 0 100 0 100 0 100 30 87,2 
, 2/  

5 10 2 80 4 60 2 80 2 80 

 , /  
0,3 16 0,27 98,3 0,17 98,9 0,16 98,9 0,18 98,8 

, /  
0,1 0,829 0,1 87 0,09 88   100 0,2 75 

 - , /  
0,25 768,8 63,8 91,7 73,9 90,4 66,6 91,3 81,4 89,4 

 , -
/  7,0 25,2 18 28,6 4,8 80,9 6 76,2 8 68,2 

Ca2+, 2/  10-20 145 2 98,6 4 97,2 2 98,6 2 98,6 
Mg2+, - /  2-10 46,6 8,2 82,4 0,3 99,3 2,5 94,6 5,3 88,6 

, /  3,3 0,002 0,0004 79 0,0004 80 0,0003 85 0,005 77 
, /  45 23,8 4,76 80 5,23 78 4,1 83 4,3 82 

, /  200 61,1 9,2 85 8,5 86 7,3 88 9,7 84 
, /  20 119,0 23,4 77 22,6 81 18,4 84,5 22,1 81,4 

- , / 3 350 6510,0 442,7 93,2 390,1 94 260,4 96 520,8 92 

, 
/ 3 

130-140 630,30 112,8 82,1 105,9 83,2 102,7 83,7 120,4 80,6 

 , 
/ 3 1000 11150,00 691,3 93,8 669 94 490,6 95,6 813,9 92,7 
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 – : , 2001. – 324 . 
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1.      / -  

    . . , .  . . 
 – : , 2001. – 188 . 

13)  2.1.5.980-00 «     
 »,   2000 .  
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14)  2.1.5.1315−03 «    ( ) 
      -   

-   ». .:   , 2003. 

15)  2761-84*   -
 . 

16)  2.1.4.1074-01  .    
     . 
 . 

17)        
,    , −86. 

. 

18)      . 
 / . .   . – .: , 1988. 

– 576 . 

19)     ,   
 /  . . . . – .: , 1976. – 385 . 

20)  . .,  . . «   -
 ».    . – .: 

, 1983. – ., . 

21) . -  ./  . . . 
. – .:   «  », 1977. – 152 

. 

22)            
ё      ,  

./ . .  / .,   , 1976. 43 . 

23)  / . . , . . . ./ .- ., 
,1948.668 . 
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