
      

   

  

   
«   » 

-  
 

 
«     » 

 
 
 
 

Ю 

  

_____ . .  
 ,  

 
«_____» ________ 2019 . 

 
 
 

Я О  

 
20.03.02 «   » 

 
    

    
 
 
 
 
 
 

 
  ________ .     . .   

 ,  ,     ,  

 ________     . .  
         

 ,     ,  

 ________    . .  
       

 ,    ,  

 ________   . .  
 ,    ,  

 
 
 
 
 
 
 
 

 2019 
 
 

 



 2 

       

                 «  

     

 »  53   , 18 

 .  

             ( ),   , 

, -    , 

,   

              -    315  -  

   80   .     ,  

   ,     . 

             2018     13254  ,  

 3,569     

               ,      

  .  

             :      

  .  

                   

   . 



 3 

 

  

 ............................................................................................................... 5 

1  ................................................................................................. 6 

1.1    ....................................................... 6 

1.1.1   ......................................................... 6 

1.1.2  ................................................................................................. 7 

1.1.3       

 ................................................................................................... 7 

1.1.4      

 ........................................................................................................ 8 

1.1.5     ......................................... 8 

1.1.6     .............................................. 9 

1.1.7    ....................................... 10 

1.1.8   ....................................................... 11 

1.1.9   .................................................................................. 11 

1.1.10  ............................................................................ 12 

1.1.11  ............................................................................... 13 

1.2    ...................................................... 13 

1.3     .................................................. 14 

2   ............................................................................................. 17 

2.1    ............................................................... 18 

2.2    ............................................................ 20 

2.3   ............................................................................. 21 

3    ................................................................................... 25 

4      ................................................. 27 

4.1   ............................................................................ 27 

4.2    ................................................................ 29 

4.3   II  .................................................................... 29 

4.4      ........................................................... 30 

file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454359
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454360
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454361
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454362
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454363
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454364
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454364
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454365
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454365
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454366
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454367
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454368
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454369
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454370
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454371
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454372
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454373
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454374
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454375
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454376
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454377
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454378
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454379
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454380
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454381
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454382
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454383
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454384


 4 

4.5       ................ 31 

4.6     ................................................ 32 

4.7   ......................................................................................... 33 

5       

     ....................................................... 34 

5.1    ........................................................................ 38 

5.2    -     ............. 39 

5.3      ........................... 41 

5.4       ............ 44 

6    ....................................................... 46 

6.1        

    .................................................................. 46 

6.2       ................................... 46 

6.3      .......................................... 47 

6.4     ........................................................................ 47 

 ......................................................................................................... 51 

   .................................................................. 52 

 -  

file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454385
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454386
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454387
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454388
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454388
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454389
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454390
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454391
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454392
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454393
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454394
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454394
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454395
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454396
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454397
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454393
file:///C:/Users/DNS-computer/Desktop/оф%20дип/1%20(1).docx%23_Toc12454393


 5 

 

 

́  —    ,   

    . 

    ,   350 

  -     ,  . 

    —    ,   —  , 

  —  ,   —   .   

   3 569 . . 

   .    

 –21-22 ° ,   +18-19 ° .     , , 

, , ,   , , ,   

. 

       

      

  ,      

 ,     .



 6 

            1   

 

            1.1    

 

              XXI  —     

( , ,   ),   

     

.       , 

,    .    

  ,    

, , ,    

. 

                   ,  

 ,      .  

         

,      ,    

   ( ).    

    ,   

    .  -  

      0,03 / . 

          

 ,     . 

 

1.1.1   

 

                    

,      (  , 

         )   

, . .   (      , 

).      ,   



 7 

 ,  , ,  . 

    .    

      (III)  

,       ( -  

9.303)  ( ) . 

 

1.1.2  

 

                    

( , ,   .)      

  . ,  ,    

 ,       

.  ,      , . 

.     ,    

    . 

 

1.1.3       

 

 

                   

   .    

,      ,  

   .    , ,  

 ,      

   .  

                  , 

   .  ,   

       , 

   ,  ,     

 pH. 



 8 

1.1.4     

  

 

                   

  (   1–3 )    

 .     .  

       . 

         

 ,     .  

      . 

      (III)  

         

  ,        

        

     ,  

  .       

,       

      . 

 

1.1.5     

 

                    

,     .  

   ,       

    ,   

 (    ).   

       .  

         

.  ,     

   .      



 9 

     .  

    KmnO4 (" "),   

      ,    

" "      ,   

 .   ,    

.          

 . - ,      

.  ,         ,  

       , 

   .  ,   

     . - ,   

       ,      

 10-15 / .       . 

 

1.1.6     

 

            

      .     

    ( , ).   

      

      . 

            , 

    ,      

.  ,  ,    

  ,  .  

        ,   "  " 

 - ,    ,   

  .      

,         ,   

 .        



 10 

  " " ( -    ) ,  

. 

      

          . 

   ,      

,          

 . 

 

1.1.7    

 

        

    ,   , 

        

 .            

  .        

(  ),     

(   )   (  

).    ,      

     ,   

,          

    .  

  -      

         

      0,1–0,3 / ,   –   0,5–

0,6 / ,   –   5  2/    

   2–4  ( ,   

 ).  

         ,   

    ,      , , 

    . 



 11 

1.1.8   

 
       ,  

 ё    ё ,    ,   

    ё      . 

         

   . ,      , 

 30 / . 

               ,   

    ,      . 

              ,      

   .     

       -  . 

        

    . 

   ,     ,       

:   .  ,   

    ,      

. 

 

1.1.9   

 

       1970-     , 

     ,      

  .       

,     . 

                  

   .   

       0.001  0.0001 .   

   ё , , ,  ,  



 12 

, . ,    ,  

  .      

       

  ,    

. 

         

 .    

,    ,   

ё  ,   ,    . 

    —       

       

     ,  

    . 

      ,    

 ё   ё  .       

-         

 .       

 . 

 

1.1.10   

 

       ,     

 ,       .  

 , -    «  », 

      ,      

    .      

     .  

    ,     , 

  .    ,   

,    10-20 %    .  

http://aqua-life.com.ua/shop/c4.html
http://aqua-life.com.ua/shop/c1.html


 13 

      

    .     ,  

          

   ,   -  –   

     .    

       ,   

       

. 

 

1.1.11   

 

        ,    

  .     

    ,   

    ,  ,  ( , 

  ).   ,  -  ,   

  .    

      ,  

    ,    ,  

       . 

         

      ,    

  .      

. 

 

1.1.12      

                    

 .       , 

   .      



 14 

   (  ,   ) 

  .      

    ,  

  ,  .  -   

 ,  ,   , 

      .  

          

.         

 .         

 .        

     .    

     .   

         

  ,    .  

        

.        

 .       

        

  .  

                 ,  

 ( ),    .   

        

 ,  -II      .  

 

1.1.13     

                    

    .    

        

      .        



 15 

        

        . 

             (   )   , / ,   

-        : 

             =   𝑁                                                                                                             (1)  

                                                                                                                     

   , /   1 . 

            N      , . 

            .  = ∙
 = 742,44 / .              .  = 

∙
 = 2352  / . 

           .  = 742,44 + 2352,96 = 3095,4. 

                -     

      :  

              =   ∙                                                                                      (2) 

              =   ∙                                                                                        (3) 

 

      −     

   ,   

 ,    ,  

          

(    = 1,1 - 1,3;   = 0,7 - 0,9). 

                    -

  ,     

-        

   ,     . 



 16 

                      

    –   ч.    ,    : 

 

            ч. = ∙ = 1,2∙ , = , .                                                            (4) 

             ч. = ∙ = 0,4∙ , = , .                                                                     (5) 

 

 −  ,    ,  

      ( = , − , ; = , −, ;  
            −  ,    [ ],  =, ; = 0,7 

            = 1,44∙3095,4 = 4457,3  / .               = 0,2∙ ,  = 619,08  / . 

                    

 ,   / ,   : 

             ч.  = ч. 𝑎𝑥∙ . 𝑎𝑥= 
 , ∙ ,

 = 267,4  / .                                              (6) 

             ч.   = ч. ∙ . =
, ∙ ,  = 5,15  / .                                                    (7) 

 

                 31.13330.2012  50 /   

  ( )  90 /     ( ): 

           =
∙

=161,4   / .  

            =
∙

=1323,5    / . 

          = 161,4+1323,5=1484,9    / . 



 17 

                    10 % 

     -  : 

              . .= (10 % ∙ . /100)/24= 4457,3∙ , = ,    / .                      (8) 

 

              : 

              . . = (10 % ∙ . /100)/24= 445,73    / .                                            (9) 

 

              : 

 

            = (3,6∙ ∙ ∙ =     /  3 .                                                (10) 

 

            щ = = 3095,4+1484,9+432+445,73+445,73= 5903,76   / .             (11) 

 

             

 

 

 

 

 

 

 

 



 18 

            2    

            2.1     
 

                 –  

       ,   

       ,     

  . 

             -       

  .  

                       

  . 

                    

 , , ,    

  ,   

  ( ,    ,   

  ,    ), 

  ,    

-  . 

                ( ),  /  ,   : 

               = 
, ∙ ∙ ∙𝑟𝑅 =

, ∙ ∙ ∙ ,, = 
,, =1084,4   / .                                   (12) 

 

  −  , / ,    

            m –   , ; 

            S −       , ; 

            R  r –        

, .  

            S    10-15 %  m. 

             , ,   : 



 19 

              𝐷 = 𝑎𝑥∙ ∙ =
,, ∙ ∙ , =

,, =0,6.                                                              (13) 

    

  −    /   ; 

            −     , ,   

    10 -  1-2    ,    

  10 -   : 

              =(0,5-0,8)∙ = 0,6∙ =15 .                                                                 (14) 

  -  ,  / .   ,    

     : 

               = 65√  = 65√  = 160,3  / .                                                              (15) 

 

                ,      

,       . 

                   

   . 

                   

: 

 

            𝐷э= 𝐷 + 50  = 0,65                                                                                    (16) 

 

     : 

             𝐷 =𝐷э+100  = 0,75                                                                                     (17) 

 

  1       . 

 



 20 

 1-      .  

  
  

 

 

 

 

 

  

 

 

 

   

  

.  ∅    

 

   

20….25%.  

   

.   

  

   

 .  

, 

  

 

.  

 

 

 

. 

 

            2.2     

 

                  

         

   (   ),     

   .    

     :   

 ,    ,   

  ;  , ,  

;     .  ,  

      ,   

:        

(  )     (  ). 

                    

  m,      , 

    r,     

 k     𝑑     

    :             = − 𝜋 ℎ
                                                                                          (18) 



 21 

 

 𝑖 −      r   ,  

            𝑖 = − ℎ
. 

                   

 ,         

 s  : 

 

            = 𝑅𝑟𝑐 = ∙ , ∙ ∙ ∙ ,, =   / .                                                    (19) 

 

                  (  ): 

 

            ℎ = 𝐻 − 𝑐 = , − ∙ , ∙ ∙ , = , .                     (20) 

  

              : 

 

            n= щ𝑐 = , , = , =  ы +  я 

 

            2.3   

 

                     

    .  

                    

            , 

    ,     

.  

                    ,  

    . 



 22 

                    

      ,     

  ,   , , 

     ,  

      . . 

                  : 

              = 𝑐 = ,, = ,                                                                              (21) 

 

 -     . 

                 s,  

    : 

             ′ =  ( − , ) = − , ⁄ = , − , ,⁄ =  / .                                                                                                               (22) 

                                           ′ =  ( − , ) = − , ⁄ = , − , ,⁄ =  / .                                                                                                                    (23) 

 

                   n     

 i-      : 

 

           ′ =  − ∑𝑓= = ∙ = , ∙ , =   / .       (24) 

 

  -   i-     j-  ,    

 . 

                   

     : 



 23 

            =  ⁄ = , l   ,⁄∙ , ∙ ∙ = , .                                                   (25) 

 

                    

     : 

              = Ф +𝜍 +𝜍 = ∙ , ∙ ∙ ∙ ,, + , + , = ,   / .                                          (26) 

             = −Ф +𝜍 +𝜍 = ∙ , ∙ ∙ ∙ − , ,, + , + , = ,   / .                   (27) 

 

  Ф −    ,   

  ,       

  . 

                  ,   

         

  : 

 

            Ф = 𝑐 𝑐 + 𝑐 = , + , ∙ = ,                                                (28) 

 

          

 2 

 

 2 -    .  

 

 

 

- 

  

 

 

 

 

 

 

 

 

 

 

 

 

 % 

 

K=1,8 % 

 

 ,  /ч 

 



 24 

  2 

0-1 2,5 111,4 247,5 18,57 18,57 396,04 5,99 

1-2 2,65 118,1 247,5 18,57 18,57 402,74 6,09 

2-3 2,2 98,06 247,5 18,57 18,57 382,7 5,79 

3-4 2,25 100,28  18,57 18,57 137,42 2,07 

4-5 3,2 142,6  18,57 18,57 179,74 2,71 

5-6 3,9 173,8  18,57 18,57 210,94 3,19 

6-7 4,5 200,57  18,57 18,57 237,71 3,59 

7-8 5,1 227,3  18,57 18,57 264,44 4,00 

8-9 5,35 238,4  18,57 18,57 275,54 4,17 

9-10 5,85 260,7  18,57 18,57 297,84 4,5 

10-11 5,35 238,4  18,57 18,57 275,54 4,17 

11-12 5,25 234  18,57 18,57 271,14 4,10 

12-13 4,6 205,03  18,57 18,57 242,17 3,66 

13-14 4,4 196,12  18,57 18,57 233,26 3,53 

14-15 4,6 205,03  18,57 18,57 242,17 3,66 

15-16 4,6 205,03  18,57 18,57 242,17 3,66 

16-17 4,9 218,4  18,57 18,57 255,54 3,86 

17-18 4,8 213,9  18,57 18,57 251,04 3,8 

18-19 4,7 209,49  18,57 18,57 246,63 3,73 

19-20 4,5 200,6  18,57 18,57 237,74 3,6 

21-22 4,2 187,2 247,5 18,57 18,57 471,84 7,14 

22-23 3,7 164,9 247,5 18,57 18,57 449,54 6,8 

23-24 2,7 120,34 247,5 18,57 18,57 404,98 6,12 

: 100 4269,9 1484,9 445,73 445,73 6608,87 100,00 

 

 

 

 

 



 25 

            3    

 

               II   ,   

       . 

        [1]   

 .   = 4457,3   /   20 .   / ,   1 ,  

   =  ч, =  ч, =  ч. 
           

  : 

  

             = 𝛼 ∙ +𝛼 ∙ +𝛼 ∙                                                                                              

 

 , , −    ,    ; 

            , , −     . 

                  

     ,   

        

      .     

   : = , = , , = , .               = 𝛼 ∙ +𝛼 ∙ +𝛼 ∙ =  ∙ + , ∙ + , ∙ = ,  %, 

                , Ч ,  ,   

: 

              Ч = + . +                                                                          (30) 

 

  −     ; 

          . −      ;  

          −      . 



 26 

                 4,37 %  

 : 

 

            = , ∙ щ = , ∙ , = ,                                                      (31) 

 

                    

      n   

     Т     : 

              = Т ∙ , . ∙  . + . + . = ∙ , + + ∙ =
                                                                                                                        (32) 

 

 n-          

 ,    31.13330.2012; 

            q-      ,    

     / ; 

            Т -     ,  3 . 

                   

  8 % . : 
              . = , ∙ . = , ∙ , = ,  .                                    (33) 

 

               : 

             Ч = + + .                                                                         (34) 

             Ч = , + + , = ,  . 
           .  

 



 27 

            4      

 

            4.1   

 

                 ,  ,  

 .      -

     . 

        

   ,     

 .     ,    

: 

             = + ∑ +                                                                           (35) 

 

 -         

      (   

 ), ,       

       , . . 

             = 𝑍 − 𝑍 − 𝑍 . / ,                                                               (36) 

             = , − , − , = ,  ; 
 ∑ -        , ,  

          

      , . . 

             ∑ = 𝑍 + , − ,                                                                 (37) 

 

          ∑ = + , − , = ,  . 



 28 

            -      , ,  4  

     105 .             = , + , + = ,  . 
                   

 10-120-100   « ».     

      (  )   1500 / , 

   ( )  6,5  9,5,   25° ,  

    –   0,01 %   0,1 ,  

  -   350 / ,  -   500 / , 

 -   1,5 / .    

   3,     1 

 

 3 -    10-120-100 

    

,  

, 

 

 

, 

 , /ч 

 

,  

 

I,  

 

% 

 

, 

 

D L 

120 100 95 86 45 235 1670 227 250 

 

 

 1 -      



 29 

            4.2     

 

               W,   :  

              = ℎ𝑟                                                                                                        (38) 

 

  ℎ -  , /ч; 
           n-      ,    

  -  4. 

            = ∙ = ,  . 
   V, ,      

: 

              = 𝐵 ∙                                                                                                      (39) 

 

 -    ,  1,2 – 1,3. 

           = , ∙ , =  . 
 

            4.3   II  

 

                    

     .  

     .  

                     

   .  

                ,   

      . 

               II     .  

         



 30 

             

. 

 

            4.4     Ч  

 

                   

 .     = ,  . 
  𝑁       

       .  2 , 

 = ,   .      

     .  

   L=12 ,  =9    =4,8 . 

                     

  : 

  

            ℎ = 𝑁∙𝐹𝑃 = ,∙ = ,                                                                            (40) 

              ℎ =  𝑁∙𝐹𝑃 = ∙ = ,                                                                                (41) 

 

 -   , ; 

            W-   , ; 

            N-  ;              𝐹 -   . 

                    

  ,    . 

                   

    :  

 

             𝑍 = 𝑍 − ℎ = − , = ,  .                                                     (42) 



 31 

                : 

              𝑍 . = 𝑍 − ℎ = − , = ,  .                                                (43) 

 

            4.5       

 

                    

          

 : 

 

            𝐷 = √ , ∙ = , ∙ √ / ,                                                                     (44) 

 

 −    ;              −     ,   

  = ,  /   =  / . 

                     

,     , , , 

    .       

     . 

                : 

            𝐷 = √ ,, ∙ , = , ∙ √ , / ,                𝐷 = , ≈ ,  → 𝐷 =  . 
                 100 %  

          

 . 

    : 

𝐷 = √ ,, ∙ , = , ∙ √ , / ,  



 32 

𝐷 = , = ,  → 𝐷 =   

 

4.6     

 

     : 

 𝐻 = 𝐻 + ℎ . . + ℎ . .                                                                               (45) 

 

  ℎ . . −     , ; ℎ . . −          . 

 ℎ . . = . ∙ ∙ + ℎ . ,                                                                     (46) 

 

  . −   ,    . . 

;             −   , ,     

;             −    , / ;             ℎ . −       ,  

 , ;   ℎ . = ,  . ℎ . . = , ∙ − ∙ ∙ , + , = ,  , 
 ℎ . . = ℎ . . + ℎ . .                                                                                         (47) 

 

  ℎ . . −       ,  

 , ;   ℎ . . = ,  ; ℎ . . −       , :             ℎ . . = , + , + , = ,  , ℎ . . = , + = ,  . 



 33 

   , ,   : 

 𝐻 = 𝐻 ,                                                                                                      (48) 

 

  𝐻 −        𝑍  Ч : 
              𝐻 = 𝑍 . . − 𝑍 = − , = ,                                                         (49) 

             𝐻 = , + , + , = ,  . 
 

      :  

 𝐻 = 𝐻 + 𝐻 ,                                                                                             (50) 

 

 𝐻 −         

,   : 

 𝐻 = ∙ − + = ∙ − =  .                                               (51) 

 

              :  𝐻 = , + = ,  . 
 

4.7   

 
               II ,  ,  , 

      , . .   

    .       

 = ,   /ч   𝐻 = ,  .     

     .   

    : 

 3  , 1  .  
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            5            

       

                    . 

     ,   

       . 

       , 

   ,   

   ,     

 .      

        .   

 . 

             -     

    ,      

 .       

  ,     

 .   .   

ATOLL EXCELLENCE B-35    2. 

 

 2 -   ATOLL EXCELLENCE B-35 
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             Atoll excellence B-35  ,  

   ,     

  .  2,2 3/     

105 .  -  .    

       ,   

  ,      ,   .  

                   

 .        

  . ё      

,      .  

                 ,   

      (    

 ).      , 

      ,    , 

   ,      

    .  

                  

(  ,  ).     

  ,   ,   

 ,   . 

                   

,         

. 

            Tapworks TMT 35 ED-      

  -      

 , , , ,  . 

              Ecomix-   

  —        

  1   1 .  Tapworks TMT 35 ED   

 3 
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 3-  Tapworks TMT 35 ED 

              EcoWater    

       . 

     EcoWater  ,  

          

   . 

               EcoWater   

    .    

   EcoWater   .  

   ,     

EcoWater     ,   ,   

 .  

                     

    ,   .    

  20 %     ,   

EcoWater        . 

        , 

  EcoWater.  

             ,    ,   

 ,   ,    

,         

 .  EcoWater    4 
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 4-  EcoWater 

              4     . 

 

 4-      
 Atoll excellence Tapworks EcoWater 

  

. ( - / ) 

14 10 18 

.  . 

( 3/ ) /  

 ( ) 

1,5/0,8 1,5/0,8 1,8/0,8 

 . 

( / ) 

19900 18600 37200 

  

( ) 

1,4/8,6 1,4/8,6 1,4-8,7 

 

 (° ) 

4-49 4-49 1-37 

  

 ( ) 

90 … 110 

  ( ) / 

 ( )  -

 

125 200 170/90 

  ( ) / 

 ( )  -

 

5 … 3,6 
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            : 

 𝑁 = щ𝑝                                                                                                        (52) 

 

  щ −  , 

          −  . 𝑁 = ,, =153 

      5. 

 5 -     
 ( -

/ ) 

 ( -

/ ) 

. ,  % 

18 0,36 98 % 

12 0,24 98 % 

 

  5.1    

  
              .     

 :  

             𝐹 = ∙ . − , ∙ ∙ + ∙ + ∙ − ∙ ∙ .                                                         (53) 

 

  −   ( )  / ;             −        ;             𝑣 . −     / ; 

          n–     ;  

          w1  t1–   / 2     
   ; w2  t2 –  

   /  2      ;  
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            w3  t3 –   /  2     ; t4 

–    -    .  

                   

 Q = 5903,76  3/ ,  Q =245,99 3/ :  

            𝐹 = ,∙ − , ∙ ∙ , + ∙ , + ∙ , − ∙ , ∙ = ,  . 
                   f=7,1 

 :  

               𝑁 = 𝐹
                                                                                                              (54) 

               𝑁 = ,, = , . 
             4      (   

   10,    2  ). 

                    

     60 %. 

                    

   48 . 

 

            5.2    -      

                  

   . ,      

 .  

                    

, , .    

  .  

                 ,   

    .      



 40 

 ;        

.  

                     

 ,      , 

    ,    ,  

      .  

            -     ,    

    –  .  

               ,      

 ,        

     ,     .     

    , ,  

 ,       .  

                 

  ,   ,   

,   .    

 1 3      

,   30 ˑ .  

             ,      

  :  

            )     ;  

            )   ;  

            )     .  

                  -  

    -    : 

            - -30;   

            - -60 ; 

- -7;   

- -2,5. 

                    6 
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 6 –        
  

 

 

 

,  

- 

- 

 

 

ˑ  

,  

 

  

, 

 

 

, 2 

/ ,

 

 

 

  ,  

 

 

 

 

 

 

-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 

 

            5.3       
 

                  

          

  ,          

,      .   

     :      

  .  

                   

 .  

                   

   ,    

     .   

         

   5 .  
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,     .    

 .       , 

         

,    .    

     .  

               30 3/    

   (  2  5 ,    ).  

                  

 7  

 7 –      
   

 

 

     

 

 

  

 

 

, 

 

 

 

 

  
/ч 60 87 133 

    /  25 25 25 

     

  

  

. . . 19 40 92 

  

   
/ч 20..40 

    

 

  

  

 150 

    

,    

( ) 1(10) 
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  7 

   

, 

   

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

     300  

    

 

 

     

 

 

  

 

 

, 

 

 

 

     10 

  ,    1200 

   220±10 % 

 ,  

 

 0,96 

: 

–   – 

  

–    

 1231 450 410 

800 600 252 

512 210 345 
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-     5.1.  

 

 5.1 – -  



 44 

            5.4        

  

                :  

            𝐹 = ч ∙𝛼∙ ∙l g , ∙𝜇∙𝜇                                                                                           (55) 

 

 Q -      3/ ; 

            α-     -1,   

     0,3 -1. 

            -    ,  

 2500 ; 

            -    1  ,   

      -  =1000;  

            -    ;              𝜇-     ,    

   0,9;               𝜇 -     ,    

   ,  -      

,  0,9.  

            𝐹 = , ∙ , ∙ ∙l g , ∙ , ∙ , =0,12 

                   

:  

 

            = 𝑁ч  ∙ /                                                                                            (56) 

 

 N –    ; 
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             = , = ,  ∙ /  

              :  

           = 𝐹𝑁                                                                                                                (57) 

 = , ≈ . 
                 

 96-98,9 %.  

                   

.  
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6     

                :   

   

6.1         

      

 

                   

        

 

6.2       

  

         

                  : 

  

            = ∙𝑧∙ −𝜂 = ∙ ∙ − , = ,  / .                                                    (58) 

 

 n –       

   -1 ,  ;  

z –  ,     , / ;  

            η –      (    

– 0.95 %).  

                     

       

  .  

            = ∙𝑧∙ −𝜂 = ∙ ∙ − , = ,  / .                                                       (59) 
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   : 

  

             = − = , − , = ,  / .                                        (60) 

 

            6.3       
 

                ,  

   .  

 

            6.4      

 

                 

(  )     , 

   (    . .),   

       

     ( , 

  .),     ,    

    .      

 .         

 2.1.4.1110-02 «       

  ». 

                   ,  

,        

, , ,   

        

. 

             -  -    
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,     ,  

,       ,    

  .        

,   ,   

      . .    

  ,       

,        ,   

     .   

        

     30   .  

               (  ),   

,    , 

 .       

   ,    

    .    

      ,  

          100 

 400 . 

                ( ),    

    ,    

 .  

                    

 ,       

 .     

-25 . 

                    

       

        

.  
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      .   

 (   )  50     . 

      ,  

 . 

                        −  -16165,75 3/ ; 

 

 Q-    -13900 / ;  
            m-        

  -25 ; 

            n-    – 0,18; 

            -    -15 / .            

   –   .   

         

.          

   .     

 ,      ,     

 30    .      

 . 

   (      ) – 

        

 ,        

   = √ ∙∙ ∙  , , (61) 

 

 Qc–  , 3/ ; 

       Тм–     , 200 ,  . . 

     ,   

      ; 
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       m–   , ; 

       n–    0,18 .  

 

 = √ , ∙, ∙ ∙ , = ,   

 

   (  ) –     

     .     

 .     

 = √ ∙∙ ∙  , , (62) 

 

 Qc –  ,     (4.1); 

      Тх–   , 25–30 ,    

  9125 ; 

      m –  ,     (4.1); 

      n –  ,     (4.1). 

 

 = √ , ∙, ∙ ∙ , = ,   

       

    : 

 = +  , , (63) 

 R2–   , ; 

      R3–   , . 

 

 = , + , = ,    
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Ч  

       

      

  ,    

,          

          

. 

      .  

     96-98,9 %. 
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