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   . 

      I,  

I  [4].    ,   

  ,   ,   . 

     (38°   

 )   (12-14)   

 . 

       

 .     

400-600 . 

      

   .    

 . 

        

        . 

         , 

          

  . 

       

.     ,  

  ,      

 [8]. 

        

     ,   . 
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,   ,    

,      , 

    . 

       

  ,   

   ,    -

 .     

       

  ,     

  . 

      

 ,     : 

     ,  ; 

    ,    

  ,    

. 
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1   

 

           1.1   

 

      

 : 

−   m = 24 ; 

−    k =12 / ; 

−   (30%  k ) µ = 3,6; 

−    n=0,18; 

−    Z  = 0 ; 

−       Z .  = 3,400 ; 

−   –     

 d = 0,45−2,2 ; 

−  –   

−  Fe=3,7 / ; 

−   17,5 - / . 

   :  – 500000 ;  – 

50000 ;    1-9  – 25000 ;   

 10-22  – 15000 .  

   :  – 3 ;  – 3 ; 

 – 2 .    [6]   10000   

  ,  59 . 

 

1.2    

 

      

 ,    ,    

     .  
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   ,  

  , , ,  

  . 

       , 

     .    

      (   

).      

 ,       [8].  

-       

 0,3−1 / .        

       

  ,    ,   

     . 

  

      

     ( )   

 ( ,  ,  , )  

 ,     

 (III),    ,   

   ,   . 

 

    :  (  

  ), ,   , 

  ,      , 

. 

   ,     

   ,     

   .     

 ,      
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 10 /  (       70% 

 ),  H2S   2,5 / . -

  (  - )     

   100 ,   (  )   

0,05. 

         

.     0,5 / ,   

 –  40 / ,       

  –       

   .       

  . 

      

 

       

    .    

,      ,  

   .  , ,  

 ,      

   .    

 ,    . 

,       

   ,    ,  

,  pH      .  

     
 

       

   (   1–3 )   

  .     . 
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.        

   ,     

.        . 

      (III) 

         

   ,      

        

      

 ,    .   

    ,    

       

  . 

    

       

,   .   

       

   (0,5–20,0 3/     

  ,   ,  

  –      

).        

   –      

.       

   ,    

       

. 

       

 Birm.         

       .   

   Birm    .  
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        15%   (  

  ).        

(0,7–0,8 / 3)       . 

,           , 

    .   Birm 

     , -       

10–15 % ,         pH 

– 8,0–9,0.   –  . 

       

 ,   , , .  

  . 

       

   – GlauconiteManganeseGreensand. 

       Greensand  

  ,    

   .   

    Greensand   

 ,   , ,  . 

        . 

Greensand    ,  

         (  

 10 / )    pH – 6,2–8,8.      

        . 

    .   

 Greensand    .   

  ,  ,   

  .     

      . 
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,       -

,       

       . 

    

        . 

         

 ;      

  . 

         

 ,      ,  

   ,        . 

         

  ,       

       

.        

 . 

      

  ,   « »   

  .     ,  

 ,      

.        pH,  

  . 

       

 ,       

 ,        

   ,   .    

   (  ),   
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,     .  

     ,  

         

       . 

   

      

   (III);   

   ,  ,  

   ,      

  98%     .  

       

  . ,    

      

 ,    ,    

       

   . -  

      

           

 0,1–0,3 / ,   –   0,5–0,6 / , 

  –   5  2/      

 2–4  ( ,    

- ).       

.      ,  

     ,      , 

,     .   

         

 . 
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    , 

     ,   

 ,       

     .    , 

      .  ,  

     ,  40 / .  

  ,      

  .       

         

 .       

    -  .   

   ,    

      

. 

          

  ,    

 , ,       

.  

   ,    , 

, , . 

  

       

       

 ( ),  ,     1748 . 

        

        .  

   – 1  (1  = 10   10 ). 
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 .        

:  (  ),    ,  

 (   ) —    . 

      ,  

 ,       

  — . -      

      ,  

        

  .     

,     .   

,      ,   

  « »  .     

         

   : , ,  , 

,    ,     

.          

. 

 

     ,     

 ,       . 

   -    «  

»,       ,    

      .  

         

.      ,  

   ,   .    

,   ,    10-20%  

  .      

      . 
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    ,       

        , 

  -  –        

.        

   ,     

     . 

 

      ,    

  .    

     ,   

    ,  ,  ( , 

  ).   ,  -  ,  

   .    

      , 

     ,    

,         

. 

       

      ,    

  .      

. 

 

1.3     

 

        

    .    

        

      . 
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        . 

 (   )   , ³/ ,  

-         

 =  ∑ ∙𝑁  , (1.1) 

q и  –  , /   1 ,  14 [10];  

 N и  –     , . 

    2019 ,    

: 500000  , 50000  , 25000  

   1-9   15000     10-22 

.         14 [10].
 

 =  , ∙ + , ∙ + , ∙ + , ∙ = ,  /   

 

 (   )   , ³/ ,  

-        

  

 

           =  𝑞 ∙ +  𝑞 ∙  , (1.2) 

 

 q  –  , /   1 ,    , 

 .3 [2];  

 n  –     , ,   

 ; 

 q  –  , /   1 ,    

,  .3 [2];  



 

 

17 

  

 n  –     , ,   

  

 

 = ∙ ∙ +  ∙ = ,  /   
 

 (   )    , ³/ ,  

-        

 =  +  , (1.3) 

 

 иQ  −      -   

, 3/ ; 

      Q  −      -   

, 3/ . 

 

 = , + , = ,  /  

 

    -     

     

 

. = . ∙  , (1.4) 

 

 k .max      

,     ,   

 ,      

      (  k .max =1,1-1,3). 
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k .max,     

 . = ∙ 𝛽  , (1.5) 

 

 α  ,    ,         

 

           (
maxa = 1,2 – 1,4);  

 β  ,    2[1],  

     . 

 

           . = , ∙ , = ,  . = , ∙ , = ,  /  ;  
 

       

, 3/ ,    

  𝑞 . = . ∙ . = , ∙ , = ,  /  , (1.6) 

 

      , 3/c , 

   

 =  ∙ 𝐹 ∙ 𝑎
 , (1.7) 

 

 q  –           

 , / 2,      
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,   ,  ,    

    3 [1]; 

       F –   , 2; 

       α –    , %. 

     : 

 

         , . =  ∙  ∙ , = ,  /  

 

    : 

 

, . =  ∙  ∙ , = ,  /   

    : 

 

          . = , + , = ,  /  

 

       

(  , ё  , )  10%  

    -  ,  

: 

 . = % ∙ . = , ∙ , = ,  /  (1.8) 

 

   , 3/  3 : 

 = , ∙ ∙ 𝑞 ∙  , (1.9) 

 

 n –   , n=2;    
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      q –    1 , q=20 / .  

 = , ∙ ∙ ∙ =  /       

                   

       10%  

    -  : 

 . = % ∙ . = , ∙ , = ,  /  (1.10) 

 

    , 3/ ,    

 = + + . + + .  (1.11) 

          = , + , + , + + , = ,  /  

        

        ,   

,     .  

        

   1.1. 

 

 1.1 –     

 

c  

-  

  
Q ., 

3/  

Q ., 
3/  

  

, 3/  
% 

k=1,35% Q .- ., 3/  

1 2 3 4 5 6 7 

0-1 3 5,45 2,26 18 25,71 4,10 

1-2 3,2 5,82 2,26 18 26,08 4,16 

2-3 2,5 4,54 2,26 18 24,80 3,95 

3-4 2,6 4,73   18 22,73 3,62 
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1 2 3 4 5 6 7 

4-5 3,5 6,36   18 24,36 3,88 

5-6 4,1 7,45   18 25,45 4,06 

6-7 4,5 8,18   18 26,18 4,17 

7-8 4,9 8,91   18 26,91 4,29 

8-9 4,9 8,91   18 26,91 4,29 

9-10 5,6 10,18   18 28,18 4,49 

10-11 4,9 8,91   18 26,91 4,29 

11-12 4,7 8,54   18 26,54 4,23 

12-13 4,4 8,00   18 26,00 4,14 

13-14 4,1 7,45   18 25,45 4,06 

14-15 4,1 7,45   18 25,45 4,06 

15-16 4,4 8,00   18 26,00 4,14 

16-17 4,3 7,82   18 25,82 4,11 

17-18 4,1 7,45   18 25,45 4,06 

18-19 4,5 8,18   18 26,18 4,17 

19-20 4,5 8,18   18 26,18 4,17 

20-21 4,5 8,18   18 26,18 4,17 

21-22 4,8 8,72 2,26 18 28,98 4,62 

22-23 4,6 8,36 2,26 18 28,62 4,56 

23-24 3,3 6,00 2,26 18 26,26 4,18 

: 100 181,76 13,57 432 627,39 100 

 

       

 .        

   ,    

.         

  k ,%. 

   ,  

         

  . 
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  . 

 

 

 1.1 –      

 

2   

 

2.1      

 

        

   ,     

     ,       

. 

        

-  .     

        . 

        

  , , ,  

0

5

10

15

20

25

30

35

40

Q
3 /

 

Q , 3/
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    ,  

   ( ,    

,     ,   

 ),   ,  

  -  . 

       

   ,    80 .  

  24      12 / .  

    . 

      .  

         

 (  )   

 ( )    .  

 ( )       

   (  ),    

      . 

 

2.2    

 

    2  .  

      –    

  30%;      

 10 .         

        

     ,      

6 . 
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2.3   

 

         – 

.     , 3/ ,   

      

 = ,  ∙  ∙  ∙lg𝑅𝑟  , (2.1) 

 

 k  –    , / ; 

m –   , ; 

R  r –        

, . 

S –     ,    12%  

m,   S = 0,12∙24 = 2,88 . 

 = ,  ∙  ∙  ∙ ,lg , 7 = ,  /   

 

    :  ,  

  ё   ,      

  .      

    ,     

   . 

     (      

),          

        ,  

        . 

   , ,   
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𝐷 = 𝜋 ∙  ∙  , (2.2) 

 

 Q  –  , 3/ ; 

 l –     , ,   

    10    

 = , ÷ , ∙  , (2.3) = , ∙ = ,    

      

 ν  –  , 3/ ,    𝑣 = ∙ √  , (2.4) 

          𝑣 = ∙ √ = ,  /  

 

  : 

 

          𝐷 = ,,  ∙ ,  ∙ , = ,   

 

    , ,  

  

 𝐷э = 𝐷 +  , (2.5) 

 

 D  –  , . 

 𝐷э = + =  = ,    

 

    : 
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𝐷 = 𝐷э +  , (2.6) 

 Dэ –     , . 

 

 𝐷 = + =  = ,    

 

 , : 

 𝐷 = 𝐷
 , (2.7) 

 

 D  –   2.2. 

 𝐷 = , = ,    

 

          

    .     

     2.1. 

 2.1 –        

  
  

 

 

 
  

  

 

 

 

   

  

.  

10    

 

   

20…25%.   

  

.   

  

   

 . 

, 

  

 

.  

 

 

 

. 
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2.4    

 

      

        

    (   ),   

     .  

        2.1. 

         

:    ,   

 ,     ; 

    –  –  ;   

  .  ,    

    ,   : 

       (  

)     (  ). 

 

 

 2.1 –       
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  m,     Ωr , 

    r,    

  k      D    

     : 

 = Ω ∙  𝑣 = Ω ∙  ∙  𝑖 ≡ −  ∙  𝜋 ∙  ∙  ∙  𝑑ℎ𝑑  , (2.8) 

 

 ir –      r   , tr 

=− dh
dr

. 

        

 ,        

  S  : 

 = ,  ∙  ∙  ∙ ,lg , 7 = ,  /   

 

     (  ): 

 ℎ = 𝐻 −  ∙ 𝜋 ∙ ∙ ∙  , (2.9) 

          ℎ = , − , ∙ ,  ∙  ∙ ∙ , = ,   

 

  , : 

 =  , (2.10) 

 

 Q щ –      , 3/ . 
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= , , = , ≈   

 

  5 [1]      

   .  n =1 . 

 

2.5      

 

     -3,400 . 

 ё       

, : 

 . = . −  , (2.11) 

 

 Z .  –      , ; 

 Si −     i-  , . 

    j-  : 

 = ∙  , (2.12) 

 

 Si –    i-  , ; 

 k – ,    ,  1,15. 

 

    , : 

 

 = = ,   

 

      , : 
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 . = − , − , = − ,   

 

    , : 

 = , ∙ , = ,    

 

      , : 

 . = − , − , = − ,    

 

     n+1      n  

  Sn: 

 𝑡 = ∙   , (2.13) 

 

 tij –   j-     i-  , . 

 

  1-     2-   : 

 

 𝑡 , = ∙  , = ,   

 

  2-     1-   : 

 𝑡 , = ∙  , = ,    

 

   ё  , 3/ : 
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′ = ∙ − 𝑛,𝑛+𝑛  , (2.14) 

 

    ё  , 3/ : 

 ′ = , ∙ − , +, = ,  /   

 

    ё  , 3/ : 

 ′ = , ∙ − , +, = ,  /   

 

2.6       
 

      

 . 

   :  , , 

 –   ,   ,  , 

 . 

      

   ё  ; , – , 

 ; ё    ;  

  . 

  

        

.   ,    

 ё        ,  

    ё .    
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        ,  

    . 

 ё  ,        

    15 ,    ,   

ё . 

      Grundfos,  SP 30-9 [14]. 

            

  Ø150 .     .   

2.1     SP 30-9.  SP 30-9 

   2.2.   ,  

   .  ,   , 

    .     

  ,     

.       .  

  MS60009.2     ,  

 ,        

  .     

   ,    

   .     40 °C. 

   Grundfos Tempcon,  

        MP204  

 .  

 

 2.1 –      SP 30-9 

, 
3/  

, 

 

 

, 

 

 

, 

/  

, 

 

 

 BxHx , 

 

 

,  

31,6 64,39 9,2 2900 96,7 144x1752x139,5 380 
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 2.2 –   SP 30-9 

 

ё   

       

 .      

   . 

     ё   

(  , – ,    ),  

    ,   

,       . 

 ё         

  BH250A ё  0,25 .  B 250 ,  

,          60 . 

     230 .  : ,  

,  , ,    .  

     2.2. 
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 2.2 –    BH250A 

 

ё , 

 

 , 

 
 

,  ,  

 

, 

/  

 

, 

 L L1 L2 

60 540 365 290 1,3 250 15 32 

 

       
  –    ё   

,       – ,   

. .  –        

  .       

 ,    .    

   ,    .  

       ,   

   ,     (  5 ).   

         .  

        

 Grundfos SP 30-9,       

 .   – 31,6 3/ ,  – 64,39 .  

 –9,2 ,     - 50 / 3. 

     

    .   

   ,  

     ,   

  . 

    , 

  ё   .    

    . 

 , ,    : 
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𝐻 = ℎ + ℎ + ℎ + ℎ + ℎ + ,  , (2.15) 

 

 h1 –   ё  ; 0,5 ; 

 h2 –       0,8 ; 

 h3 –   , 0,5 ; 

 h4 –  , 1,752   ; 

 h5 –      , 0,5 ; 

 0,3  –     . 

 𝐻 = , + , + , + , + , + , = ,   

 

     ё   

 ,  0,3 .   ,    

 𝐻 = , ≈ ,   . 

  

        

 .    ,  

   “ - ”  

200.16.4310.       2.3. 

 

 2.3 −      150.16.4310 

,  

 

, , 

 

 

, L,  
,  

 

 , 
0  

 

 

200 1015 419 110  +425  

 

        

.     150   200     

 MRIV 150 200.     .  
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     .  

   “ ”  200.16.3312. 

      2.4. 

 

 2.4 −      200.16.3312 

Dy, 

 
,  L,  

  

,  

 

 , 0  

, 

 

200 350 500 1,6  + 425 108 

 

          

ё        

   .    TM-

510P.00. (0–0,6Mpa) G1/2.150C.1,5.    

   2.5. 

 

 2.5 –    TM-510P 

 

,  
A b H SW 

 

 
b1 ,  

100 14 36 79 22 G1/2 70 0,380 

 

       ,    

      , 

 .     ,   

.     : , 

   .    —  

   ,   . 
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 —      .  

  POLEXKESSON 12/25.   – 2000 × 3000 . 

 

3      

    

 

      

 .     

,       

   .      

  ,    ,  

  .  

      ,   

   ,     . 

 

3.1    

 

       

3,7 / ,     12 . 

     : 

 , ,    

   ,    

  ,   

 ,    ,  

 ,  ,  , 

, .  

         

   . 
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  .   , 2, 

   

 

      𝐹 = ∙ . .− , ∙ ∙ ∙ + ∙ + ∙ − ∙ ∙ . . , (3.1) 

 

 Q  –   ( )  3/ ; 

       Т–        ; 

       ν . . –     / ; 

       ν . . –     , / ; 

       n –     ; 

       w1  t1 –   / ∙ 2                                            

   ; 

       w2  t2 –     / ∙ 2          

  ; 

       w3  t3 –   / ∙ 2     ; 

       t4 –    -    . 

 

       

 Q =11400 3/ ,  Q =475 3/ :   

 𝐹 = ,∙ − , ∙ ∙ ∙ , + ∙ , + ∙ , − ∙ , ∙ =2,75 2 

 

   , ,    

 = 𝐹𝑓 ,  (3.2) 

 

 F –     , 2; 
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       f –     f=7,1 2 ,  47 [22]. 

 

 = , , = , ≈  

 1      (   

   10    2  ). 

       

  Birm,    − 75 %. 

Birm –   ,    

   . Birm     

    ,   

   .    

   .    

  ,     

    .      

Birm  ,      . 

  Birm :    

,  ,    

.       Birm   

   . 

        

. 

 

3.2   

 

 –     

    ,    

   .     



 

 

40 

  

    ,   

   .  

       

 17,5 - / ,     2,5 . 

     EcoWater. 

  EcoWater    

       

.        

,          

     

.  EcoWater    4.3. 

 

 

 

 

 

 

 3.1-  EcoWater 

 

   EcoWater  

    .   

    ,  

 Rohm&Haas.     

       ,   

,    .  ,   

   EcoWater  .   
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   20%     ,  

        . 

      , 

  EcoWater.  ,    

,    ,   , 

   ,     

     . 

 ,        ,  

     .  

   ,    

 .    

    -  

 .  ,   EcoWater 

     –   

         

  48 . 

 :    1", 

   ,   

   ,     

,  /  -   

 ,     , 

  24 , 50 .  :  

 –      

  (Rohm&Haas);  –  ; 

  –  .  

  3.1     

EcoWater ERR. 
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 3.1 –    EcoWater ERR. 

 EcoWater ERR 

  . ( - / ) 18 

.  . ( 3/ ) /   ( ) 1,8/0,8 

 . ( / ) 37200 

  ( ) 1,4-8,7 

  (° ) 1-37 

   ( ) 110 

  ( ) /  ( )   170/90 

-   ( ) 3,6 

 

  , : 

 =  , (3.3) 

 

 Q щ –  , 3/c ;  

       Q –  , 3/ . 

 = ,, = , ≈   

 

      3.2.  

 

 3.2-    

  

( - / ) 

  

( - / ) 

 , 

Э, % 

18 0,36 98% 

17,5 0,35 98% 
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3.3    -     

 

       

 − . ,       . 

        , 

, .       

. 

     ,   

    .     

  ;     

   . -      

       – 

 .    ,  

     ,    

         

,     .   

  , ,   ,  

     . 

     

  ,   ,  

 ,   . 

    1 3    

  ,   15 ˑ .  

 ,       

 , : )   

  ; )   ; ) 

    . 
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      -  

  ,  -30  -60 , -   

   -7  -2,5. 

        3.3 

 
 3.3 –      

 

 

 

 

 

,  

 

 

 

ˑ  

,  
  

 , 

 

 

, 

/ 2ˑ  

 

  ,  

 

 

 

   

-15 19 15 127 57 0,3 12 1,2 0,8 

-30 36 30 220 110 0,32 30 3,2 2 

-

30  
38 30 127 46 0,65 21 2,5 1,7 

-

60  
72 60 220 100 0,65 100 6 4 

-7 1000 1000 220 135 8 - 50 35 

-2,5 2500 2500 220 850 3,4 - 125 50-75 

 

3.4      

 

      

,          

  ,         

 ,      .  

       :   

     .  

       

 . 
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   ,    

     .    

        

    5 . 

      

 ,    .  

   .       

,         

 ,    . 

        

. 

   30 3/    

   (  2  5,    ).  

     − -3 300 -10-100,   

 .  

      

 3.4. 

 

 3.4 –     

  
 

 
 

1 2 3 

       

  3/  53 

   / 2 25 

      

  
c . .. . 49 

    3/  6..80 
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1 2 2 

     

   
 100 

    

,   
 ( ) 1(10) 

   , 

  
 ( ) -0,01 (-0,1) 

    300   

     3 

  ,    12000 

   220±10% 

 ,    0,96 

: 

–   

–   

–   

 

 

1231 351 388 

600 252x800 

512 210 345 

   3 22 

 

-     3.2. 

 

 

 3.2 – -  -3 300 -10-100 
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3.5       

       

 

  , ,    

 𝐹𝛿 = ∙𝑎∙ ∙log 𝑃𝑃, ∙ 𝑛∙  , (3.4) 

 

 Q  –      3/ ; 

 α –     -1,    

0,15 -1. 

 k –    ,  

 2500 ; 

 Р  –    1    ,  

       -  

=1000 / ; 

 Р –    ,   3 / ; 

 ηn–    ,    

   0,9; 

 η0–    ,  

   ,  -     

 ,  0,9. 

 

𝐹𝛿 = , ∙ , ∙ ∙ log , ∙ , ∙ , = ,  В  
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= 𝐹𝛿𝐹 , (3.5) 

 

 F   –      4000-5000  , 

. 

 

 = , = , ≈   

 

    , ∙ / 3,  

  

 = 𝑁∙
 , (3.6) 

 

 N – ,   , ∙ ; 

       n –  , . 

 = ∙, = ,  В ∙ /   

 

     

 96-98,9%. 

       

. 

 

3.6      

 

          

.  ,   ,  40 /   .  

    ,  ,   , 
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    ,  , 

   .  

       

  –    , 

      ( ),    

   ,    

  ,       . 

       

 .        

 .  

 ,     , 

       .  

    ,   

         

    .       

     Calci-Lux (  

)      . 

    : 

−         ; 

−       ; 

−      ,  

 . 

   D25RE2 c   0,2  2 

. 

 3.5 –   DOSATRON D25RE2 

, 

/  

 

,  

 

 
 

10-2500 0,3-6 0,2-2% 
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 3.3 –  DOSATRON D25RE2 

 

4    

 

    : , 

    - . 

 

4.1       

           

 

       

       . 

       

-3 3.         

        . 

      3 3 
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   ,    –  . 

         

 (   ).     

       ,  

  ,       

  .        

   ,     .   

     ,     

   .    

  (  ),     

    .    4 

      . 

  -    , 

  , ,     . 

    . 

  -3 3.13    -4320. 

        

 -236.  

    -3 3.13:   

( ,  , ,   -50, , 

, )     -4320; 

,  ,  ,   

 .  
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 4.1 –     -3 3 
 

  

 ,   700 

  (  d=73-89/60,3-

63,5) ,  
394/243 

  ,  190/93 

   ,  

-3 3.13 10010 2800 3750 

 ,  18,6 

 

 

 

 4 −   -3 3 

 

4.2      

 

    - ,   

  . 
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4.3     

 

      I,II,III 

      , 

  1  ,    

: 

 Qc –   – 857,7 3/ ; 

       m –        

  – 24 ; 

      n –    – 0,18; 

      k  –     – 12 /  

   (  )    

 -   . 

    : 

   –   .   

        

 .        

     .   

   ,      ,  

    30    .    

   . 

   (      ) 

–        

  ,      

     

 = √ ∙𝜋∙ ∙  , , (4.1) 

 



 

 

54 

  

 Qc–  , 3/ ; 

       Т –     , 200 ,  . . 

     ,  

       ; 

       m–   , ; 

       n–    0,18 .  

 

 = √ , ∙, ∙ ∙ , = ,   

 

   (  ) –    

      . 

    .     

 = √ ∙𝜋∙ ∙  , , (4.2) 

 

 Qc –  ,     (4.1); 

      Т –   , 25–30 ,   

   9125 ; 

      m –  ,     (4.1); 

      n –  ,     (4.1). 

 

 = √ , ∙, ∙ ∙ , = ,   

 

      

     : 
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= +  , , (4.3) 

 

 R2–   , ; 

      R3–   , . 

 

 = , + , = ,    
 

5 -    

 

5.1         

 

 ,   ,   

    ,  

       

          

 ,  ,   

 . 

      

        ,  

         

  .   ,    -

 ,  ,     

       , 

   ,     

 .      

       

   ,      

 . 
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 ,        

         

         

,    

 𝑦 = 𝐾 ∙ 𝐾 ∙ 𝐻 ∙  , . , (5.1) 

 

 К  – ,    (  

 ),      11 [9].                  

       Ки  –  ,    

  ,    

      -    

2019 .  2,67[3].  

        Hи –     ,   

          

( ) ,      12  1 [9], 

.; 

          –  ,       

,     ,   

     , . 3. 

 

 𝑦 = , ∙ , ∙ , ∙ , ∙ = , ы .  

 

 

 

 

 

 

 



 

 

57 

  

 

        

,       

; 

       

  ; 

  , ё     

  ,  18248910 . 
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