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 . 

         

    ,   

 . 
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 ,       

     , ,  

  ,    . 

        

        

         

      ,  

  . 

       

 ,      

      .  

        

 ,        

 ,      

 .         

      .   

       

 . 

       

       

   .    

        

 .       

        

 ,       

 ,        

  .  ,    

    ,     

      ,    
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        ,  

           

    .   

       

        

. 

        

        

       

   . 

        

        

     , . .   

         

,    . 

     

          

   ,  ,  

      . 

      

  ,   

        

 ,    . 

        

      

        

 (      ),     

 ,      

      . 
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    . 

     (  

 )      

        

. 

    2.5 .  

 

 

  



52 

 

 

  



53 
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 -     ;  -      

  (    );  -     

    (    );  -  

     ;  

1 -   ; 2 -   ;3 -  

;4 -    ;5 -  

;6 -      ;7 - 

  ; 8 -    

;9 - -    ; 10 -  ; 

11 -  ; 12 -   ; 13 -  

; 14 -  ,    ; 15 - 

  ; 16 -    

 ;17 - . 

 2.5  -      
 

 
 

http://www.fips.ru/Archive/PAT/2015FULL/2015.12.20/DOC/RUNWC1/000/000/002/571/776/00000004.tif
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2.3       
                                                                                                                     

   58148— 2018 [9]     

      .,   

        -

 .                          

    - , - , 

-       

    :  

✓    ;  

✓    ; 

✓   ; 

✓  ;  ;  

✓  ;  

✓   .                                                            

       

         

 ,      

 ,     37.13330. (  9).  

         

    .  

      

   37.13330.2012 (  4. 12),    

-       

.                                                                                                                               

      

     :                                                             

- ,     37.13330.2012 (  7)  

    .    
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 ,    

;     , 

     , -  

,       

 ,     . 

         

 -  . 

         

     .          

        

 30 %,   -     .   

       

 .                                                                                                          

      

       

    .        

       

      ,    

      , 

: 

)   ,  S-   

,       

 ,     

   400      500 ,     

      1000 , ,  

   ,   1000  3000—10000 3/  [21];  

         

   ,  20-30 
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.     ,    ;  

)        

  ,      

,     -  

 [22],       

       

,         

   ;    

       ,  

         

,      ,   

       

,     ; 

)  ,      

,     ,    

,      ,  

  5000 2,    150 . 

3    ё     
  

 
3.1       

 

       

:    

-     1-2 .   ,  

         

   (9-10     );      

   75-800,   
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    2-3 ,     

  500 .   ; 

-         

     (   

, , , ,    , 

  ); 

- ,        -

        20 . 

  [23]       

   ,   

          

       . 

      

   :   

 240 /  (120 3/    ),   20 

      250- 300       

1-1,2 . ,      150 .    

          

     3200 2   150 .  

    -    

        3.1 - 3.3    3.1. 

       

:         

,   -  ,  

 ( -  - )     

     . 
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 3.1   ё   

 

 



60 

 

 

 3.2 –        

   

 

 – ;  –  ;  –     

  

 3.2 –    
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 3.1 -      
     - 4/150-100 

 
  

 
 I 

  
c   

 

 II 
  

c    

 ( ) ,    ( 3) 6,30 (3,15) 4 (2) 

  , min/max,   10/150 
 , /   8 

    (  
  ) S5,  

 
50% 

 
100% 

   
 ,    748 475 

    
,          S5,  100%,   

 
540 

 
475 

    ,  96 (   100 ) 
  , , /  5 

    (  
  ) S5,  

 
50% 

 
100% 

      , (  
   ),  

7,5 (7,5) 

      
  ( )  

 
7,5(7,5) 

  ,  10 

     min,  90 90 

     max,  120 120 

      , mix, c 90 60 

      , max, c 120 60 

     ,   -
      780,   c 

 
94,56 

 
60 

 ,  min, /  ( 3/ ) 189 (94.5) 240 (120) 

 ,  max, /  ( 3/ ) 126(252) 240 (120) 

 ,   
     , /  ( 3/ ) 

 
120(240) 

 
240 (120) 

   , 
.  ( 3),    =1,25; t =20  ; t=250 . 

 
960 (480) 

 
960 (480) 

  -4/150/100, : 
                   
                    
                   

 
290-320 
140-150 
430-470 

 
210-230 
110-120 
320-350 

  (  1.07.2005 .)   
 , . . ( . . ) 

 
130-194 (4,65-5,4) 

 
95-112(3,4-4) 
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3.2     

  
  3.3      

        . 

     :  

-   ,    (   

)    1    

 2,      

( ) 3    ( - )  4   

    ; 

-        5   

  6,        

       7   

   8;  

          -         

    9    10,  

    11    12,  

   3    -

 ,   11        6;  

           -     10    ,  

       13, 

      14,    

  ( . .3.4). 

            . 3.4      

   ,    .  

   1       

 [23].        

,      12  

       .  
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     .  

   -     

    11    15. 

   ,      

        

 (  II)  ,   , 

:    ,   ,   

     .    

        

 . 

           

      ,   

 .    ,  ,  

,       

 .      

  1,57    .      

    (    

, ),     

( - )       

        ,  

   ,      

      

      . 

      

      . 
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1 –  ; 2 –  ; 3 –   
( ); 4 –  ; 5 –   ;  
6 –  ; 7 – ; 8 –  ; 9 –   

; 10 –  ; 11 – ; 12 –  ; 13 –  
; 14 –   . 

 3.3 –       
     

 

 

1 –  ; 2 –  ; 3 –   
( ); 4 –  ; 5 –   ; 6 –  

; 7 – ; 8 –  ; 9 –   ; 10 – 



65 

 

 ; 11 – ; 12 –  ; 13 –  ; 14 – 
  ; 15 –    

 3.4 –        
  

 
3.4           

   

 

      -150 : 

          

   . 

      

 100 .  

,         

   ,    

    ,   

        

 . 

       -150 

    :   

   ,       

 ,      . 

 .     

        

      :    

 (  ),        ( . 3.5, ). 

    ,     

.        - 

  ( . 3.6),      

,      
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   -     

.  

       

 180°,       .   

    180°      

  . 

 

            

 -    , ; ,  -    ,  

  3.5 -   : 
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 -  : 1 -    ; 2 - 

     ; 3 -  

   ;  -  : 1 - ; 2 - ; 3 

- ; 4 -  ; 5 –   . 

 3.6 -    

     ,  ( . 3.5, , )   

 ,   ,     

     .    

          

    - ,    

        

      .    

       .  

     -    

       . 

         

,           

   .   

     

   ( . 3.7)   

    .  ё   



68 

 

   .   ё  , 

- ё .  .   ё  ,   

  .     ; 

 -  ;     , 

   .    

:   – ,   

  ,  –   ;  

  - ;   – . 

     -    

    . 

 

1 —  ; 2 —  ; 3 —  ; 
4 — ; 5 — . 

 3.7 –      
 

  ,      

     .      

   ,     . 

      , 

 ,       

  ,   (     

   ). 
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       . 

      

    ( )    

       

(   ).       

     2,5 / 2   

     ,   

   .     

       . 

 

3.5       
 
3.5.1    

 

   –   

,        

           

 ,     

      

  [  5-85].  

    – «   -   -  
» ,       

      

     – 10 ,  

    = 300 . 
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    ,   

   ( )      

.  

     D  = 103 ,    

  d  =50 ,     =150 ,    

 (  ) α1 = 800,  V 1 = 716000 3,  .  

      γ  =2,5 / 3 [9,  

]  ,     = 1790000 . 

                   D 2 =70 ,   

  d 2 =50 ,       = 150  ( . 

. ),     (  ) α = 860, 

 V 2 = 384000 3,  .      

,     2= 960000 .  

  :         

        

       560 [24]   

    180  [24].    . 7.8.1.1   

58148-2018 [9]        

  60     900.     . 7.8.1.3   

    ,    

 ,       

     .   

     ,   

   (p =0)  50    

  250 .   p     

,         [17].  

         

 150   . 

  . 3.3  1-85,       
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 ,  ,   18   .   

          

,  ,   14,  - 18   , 

     - 15   .     

         18   .  

  ,   ,  

       

       

        20   . 

      

   -150,   -150 

  20    (  = 20 ). 

   . 3.5      

       

   =1,3÷1,7.      

  . 

   . 3.5.1  5-85,     

      

  =1,25.       

   -150   3  4,5   

         ,  

   .     -

     ,  

  ,   

   -   

( )   =1,25. 

 .3.7.2  5-85   ,   

      

        . 3.2.  
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 3.2 -       
 
 ,    , ,  
 2,55 20 
 3,1 25 
 4 30 

 6,5 40 
 
                   

  . 

         ,         

 ( )      

    ( )    

  t  = 10 . 

                  

      

       : 

            (   

):  

          -   V , 3/  .………………………………………….. 384000 

-   , /   ......………………………………………….960000 

  (  ) ,  …………..……………….. -150 

   (    

 ) L ,  ……….…..…………………………….……………...-100 

     T , /  …..………………………-300 

     , ………….… -20 

     t ,  ……………………….-10 

   -  
 ( )     ………………………….………………… -1,25 
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3.5.2       
 

     

    (  , 

,  , ,   . .),   

    ,    (  

) [25]. 

                    

      

.    -     

     .      

    [  1-86, 

.5.26.4.74]        

   ,         

(    ) - 003-0,05 / 2.    

    [26]  

  :        

 a = 0,05 / 2,     a = 0,10 / 2.  

                    

      ,  

     ,    

  . 

        ,   [25]: 

       -     81-720 « », , . ,  

1992 .,  33 ,  -  4 115 , 

/  -1,3 / 2,   100 / ; 

       -     81-740  « », , . - , 

 2002 .,  46 ,  - -  4 160 , 

/  -1,3 / 2,   90 / ; 
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       -   -97  (71-147), , - , 

,  1997 ., 1524 ,  28.5 ,  4 50 ,  

1,4 /  -1,5 / 2,   75 / ; 

        -    65 5, « D», , ,  

1983 ., 1524 ,  18,4 ,  4 45 , /  -1,8 

/ 2,   65 / ; 

      -       [27]  

         

    40 /  (11,1 / )     

11 ,      1,0 / 2;    

 40 /  (11,1 / )     :  

    60  (     

 1,03 / 2),      30  (  

    2,05 / 2).      

                 

       

     ,   

         

       / 

     1,0  2,2 / 2. 

     

       

     [28]    

      

       

 ,      

   : 

t Ц =t   + tЗ+ t  + t   + tЗ+ t  = 4t З +2 t  



75 

 

-  t  = tЗ       , 

  t З –   ;  

- t  –           

       . 

                   

L З= at2/2 

-  a -  , / 2; t –   , 

    :  

t Ц =4*√ /𝑎   +2 t  = 4*√ /𝑎   +2 t  

-  L З  = L/2 = 50  –    / ,    

  1/2    ;                                                                        

-  t  = 10  –    , . . 

       
 [2]  

               N  = T /t Ц = 3600T * T  /t Ц 

 T  –    ; 
- T  -     ; 
- T  –     , . 

                  

          1,0  

2,2 / 2,     . 3.3 

        

/    1,0  2,0 / 2, . .     2    

    60  48,3 , . .   19,5%.  
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 3.3 –        

    
/ , 

З, / 2 1,0 1,2 1,4 1,6 1,8 2,0 2,2 

 
/ ,  

10 9,1 8,45 7,9 7,45 7,07 6,74 

 
, /  

10 10,92 11,83 12,64 13,41 14,14 14,83 

 
  

t Ц,   
60 56,5 53,8 51,62 49.81 48,284 46,97 

  
 

  
N , /  

60 63,7 66,9 69,7 72,3 75,6 76,6 

  
 

  
NГ, /  

 
1200 

 
1274 

 
1338 

 
1395 

 
1445 

 
1491 

 
1533 

  
 

  
N , /   

360 
000 

 

382 
300 

401 
487 

418 
442 

433 
648 

447 
353 

459 
868 

 
 

3.5.3       
        

 

     

    : 

    ,    

   ,  ,  

     . 

        

       

.        
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 .   

       

     

    

G  = К · К 1, 2 /N  = К · К 1, 2 · t Ц /(3600T  · T ) 

  =1,25 -    -

  ( )  ; 

 К 1 ( К 2) =1790000 (960000) /     

       ; 

T  -     ; 

T  –     , . 

     . 3.4.3 

 3.4 –      

    
/ , 

, / 2 1,0 1,2 1,4 1,6 1,8 2,0 2,2 

  
 tГЦ,   

60 56,5 53,8 51,62 49.81 48,284 46,97 

  
 

  NГ, 
  

360 
000 

382 
300 

401 
487 

418 
442 

433 
648 

447 
353 

459 
868 

  
 

  NГ, 
/  

 
60 

 
63,7 

 
66,9 

 
69,7 

 
72,3 

 
75,6 

 
76,6 

  
 

  NГ, 
/  

 
1200 

 
1274 

 
1338 

 
1395 

 
1445 

 
1491 

 
1533 

 -
  GГ 1,    

 К 1  =1790000 /  

 
6,22 

 
5,85 

 
5,57 

 
5,35 

 
5,16 

 
5,00 

 
4,87 

 
 

 
373,2 

 
372,6 

 
372,6 

 
372,8 

 
373 

 
373 

 
373 
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  NГ, 
/   GГ 1, 

 
 

  NГ, 
/   GГ 1, 

7464 7452 7452 7454 7460 7460 7460 

 -
  GГ 2,  

 К 2 =960000 /  

 
3,33 

 
3,14 

 
2,99 

 
2,87 

 
2,77 

 
2,68 

 
2,61 

 
 

  NГ, 
/   GГ 2, 

 
199,8 

 
200,1 

 
200.1 

 
200,2 

 
200,2 

 
199.9 

 
200 

 
 

  NГ, 
/   GГ 2, 

 
3996 

 
4002 

 
4002 

 
4004 

 
4004 

 
3998 

 
4000 

                 

      

  GГ 1 = 6       

V 1 = 716000 3 ( К 1  =1790000 / )  .     

  V 1 = 384000 3 ( К 2 =960000 / )   

    GГ 2 = 3 .   

3.5.4      
 

              

  -   [29]  

    :    G  = 40000  (4000 ), 

  G  = 60000  (6000 ),    =0,95 ,   

 R =0,075 ,   Z =4,    Z  = 4, 

      f=0,0006 ,   

   f  = 0,015,    V   19  14,48 / , 

,       =1,1,    
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    1,0  2,2 / 2,   η  =0,85,   

 = 2,0 / 2 

      
 

 = ∙ ∙Дк  

 
    G0   -    ,     

     
G0 = G  + G   
G0 = 40000+ 60000  = 100000 H   
 = ∙ ∙ ,, = ,   

 

      

 = ∙ ∙ ∙Дк  

 

= ∙ ∙ , ∙ ,, = ,   

  

     
 

W  = p(W1 + W2)  
 

  – ,   , 

      1.1  

 

W  = 1.1 (126,316 + 236,842) = 399.474 H 

 

   ,    

 = ∙g  

 q = 9.81 /c2 –    
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= ∙, = ,  H 

 

,          

W  = W  + W   

W  = 399,474 + 20387,36 = 20786.834  H 

     

к = ∙ Дк 

к = , ∙ , = .  H ∙  

 

     𝑛 = 𝑇 ∙π ∙ Дк  

 𝑛 = ∙, ∙ . = ,  /  

 ,     = к ∙ 𝑛∙ η   
 = .  ∙ ,∙ ,  = .   кВ  

L = L  + L  = a ∙ t +  a ∙ t
 

L = , ∙ +  , ∙ = ,   



81 

 

                

         1,0  2,2 

/ 2   . 3.5. 

 3.5 -  ё     

       

 

          

 /    1,0  2,0 / 2, . .     2  

      60  48,3 , . .   19,5%,  

     134,7   342,3 , . .   2,54 . 

       

 . 

 

  

/
, З, / 2 1,0 1,2 1,4 1,6 1,8 2,0 2,2 

 
/ ,  10 9,1 8,45 7,9 7,45 7,07 6,74 

 
, /  10 10,92 11,83 12,64 13,41 14,14 14,83 

  
 , 

 
134,7 173,3 216,1 261,17 309,2 342,2 413,1 

  
  , 

 
53,88 69,3 86,4 104,5 123,7 144 165,2 

  
  

 , 
 

10 9,1 8,45 7,9 7,45 7,07 6,74 

  t Ц,   60 56,5 53,8 51,62 49.81 48,284 46,97 
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4    

4.1   

         

4.1  

 4.1 -         

   

 ,  150 

    48 ° 
        

 Q , 3/  

270 

    Qmax, 3/  520 

   pH,  5 

   L ,  10 

 ,  3,5 

L 1 -        , 

 

80 

L 2 -         

  ,  

400 

4.2     

 

                  

  ,        

   20 .     

  :  

 Q = ∙Qmax , /                                                       (4.1) 
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 Qmax –    , 3/ . 

 Q = ∙ =  /   
 

   

 H = , ∙ H ,                                                             (4.2) 

   –    ,  

    ,     

           

     ,  H = H + H . + hn,                                                (4.3) 

 .  = 3  –   , ; 

    hn = 1  –     , . H = + + =   H = , ∙ = ,   

   

        ,   

   .  

         .  

 Q , 3/   ,   .     

 ( .4.2) 

     500-160…800 

 4.2 -    500-240 

 
Q - 

,  
3/  

 – ,  
N –  

 
, /  

 500-
240 

500 240 1475 
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     ( ): 

 zk = HHk ,                                                              (4.4) 

 

  – ,    ,  Q ,  

 zk = 9, ≈ ,   

 z  =3.          

           :  

 𝑛 . = max = ≈                                                     (4.5) 

 

     n        

     ,   .               

        

:  

n = n + n  +1=1+1+1=3                                            (4.6) 

 

 n  -    ;  

      n   -     . 

 

   : 

 H = z ∙ H ,                                                            (4.7) 

 H = ∙ =   

 

     : 
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H = z ∙ H ,                                                      (4.8) H = ∙ =   

     : 
 H ≤ , ∙ H                                                         (4.9) 

 ≤ , ∙ = ,   . 

4.3   

 

           ,  

     , 

    .  

       

      .   

          

 .   ,    . 

  . 

 4.3 –      

  

ny-      1 

-     1 

-  3 

-  2 

-     5 

-  1 

- ( ) 0 

 
 4.4    
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      .   

    4.1. 

1 -   , 2 –    , 3 - 

     , 4 -   

 4.1 -     

     l  ( )   

:    ,  ,   .  

  l  ( )     L  ( )  

 l  ( ) .     l  

:  ,   ,     

    . 

      l   

 : 
 𝑑 = ∙ , ∙ , ,                                                    (4.10) 

 

  – ,      (    

              =1). 

 𝑑 = ∙ , ∙ , = ,   

 

   ,     

 D  = 200 . 
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       25-50 : 

 

D  = 0,188 + 0,35= 0,223  =225  

 

 D  = 225  

 щ    

       

           

     . 

      : 

 = , ∙ 𝜌 ∙ 𝑔 ∙ ∙ − ,                                    (4.11) 

 

, ρ –   – 1020, / 3; 

   g = 9,81 –   , / 2; 

   H  – ,                   

, . = , ∙ ∙ , ∙ , ∙ − = ,   

 

    : 

 = [ ∙𝐷∙ + 𝛼 +𝛼 ∙𝑇]− ,                                          (4.12) 

 

       k1 – ,         

                    (   20 k1=2,25); 

       D –   ,  ; 

        –      , ; 

       α1 –      ,  
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                /  (    α1=0,25); 

      α2 –      ,  

             /  (       pH=5   

             α2=0,1); 

       –   ,  ; 

       kc – ,       

             (           

              15  k =15%) 

 

 = [ , ∙ , ∙ , + , + , ∙ ]− = ,   

 

     = 5 .   

   8732-78.   

    :  

 = ∙∙ ∙ , /                                              (4.13) 

 = ∙∙ , ∙ , = ,  /  

      : 

 = ∙∙ ∙ , /                                                 (4.14) 

 = ∙∙ , ∙ , = ,  /  

 

            

    : 
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𝜆 = , , ,                                                        (4.15) 

 𝜆 = ,, , = ,  

 

            

    : 
 𝜆 = , , ,                                                      (4.16) 

 𝜆 = ,, , = ,   

 

      

 

        

     - : 
 ℎ = 𝜆 ∙ +∑ 𝜀 ∙∙ , . . .                                (4.17) 

 

    λ , λ  –        

                             ; 

   l , l  –        

                     ; 

   ∑ ,∑  –     

               ; 

   V , V  –         

                    . 
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ℎ = , ∙ , + , ∙ ,∙ , = ,  . . . 
 ℎ = 𝜆 ∙ +∑ 𝜀 ∙∙ , . . .                                (4.18) 

 

ℎ = , ∙ , + , ∙ ,∙ , = ,  . . . 
 

∑  = 5,3 ∑  = 33,1 

 

∑h = h  + h  = 3,09+29,4 = 32,5 . . .                  (4.19) 

 ∑h = 32,5 

 4.4 -      

  ,  -   

       

    4,5 1 4,5 
 0,2 1 0,2 

   90: 
-  

0,6 1 0,6 

:   5,3 

        

  0,26 6 1,56 
 0,25 1       0,25 

  
 

10 2        20 

              1,5              4                6 
    90:            0,6             8             4,8 

             0,5              1            0,5 
:                33,1 
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      :  

 = + ∙ ,                                                 (4.20) 

 R –  . 

 = H′−H , /                                                    (4.21) 

 

’=  + ∑h,                                                   (4.22) 

 

’=154 + 32,5 = 186,5  

 = , − = ,  /  

 = + , ∙   

 

 4.5 -     

      1 2 3 4 5 6 7 

H,  154 158 170 183,2 208,8 228 270,4 

Q, 3/  0 100 200 270 370 430 540 

 

Qp = 270 3/ ; Hp = 183,2 .; ηp = 0,7;   = 5 . 

4.5     
 

     3 . 

   : 

 



92 

 

= ′ + ℎ = + ℎ ,                                         (4.23) 

 = + , = ,   

 

     : ≤                                                      (4.24) , ≤  
 . 

4.6    
 

        

,    20   ,     

      . 

   : 

 = Q∙ ∙ H∙𝜂 ∙η ,                                                    (4.25) 

 = ∙ , ∙∙ , ∙ , =   

 

  ,   : 

 

N =(1,1-1,2)N,                                                     (4.26) 

 

N =1,1·67=74  

 

  1  280SB 0,38 8 2.  

  1     , , , 

,       

http://www.электродвигатель.net/catalog.php?ELEMENT_ID=492
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     ,    

  ,     ,   

   II , II     1, 2, 3, 

4 (    1 deII 4  2 deII 4). 

 4.6 -      
  

  N,  cosφ n, /  

1  280SB 0,38 8 2 75 0,9 750 

 

      : 

 

1,1 ≤ N/Np ≤ 1,3                                                  (4.27) 

                                                     1,1 ≤ 1,17 ≤ 1,3 

    

4.7       
 

   

       

: 𝑡 = ∙ ,                                                        (4.28) 

 

 Q  –     , 3/ . 

 𝑡 = ∙ = ,   

 

       

: 

http://www.электродвигатель.net/catalog.php?ELEMENT_ID=492
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𝑡 𝑎𝑥 = ∙ 𝑎𝑥 ,                                              (4.29) 

 

 Q  –          

                , 3/ . 

 𝑡 𝑎𝑥 = ∙ = ,   

 

    К   

     : 

 = ∙ ∙ ∙ ∙(𝑡 ∙𝑡 . +𝑡 𝑎𝑥∙𝑡 . 𝑎𝑥)∙ ∙𝜂.∙𝜂 ∙𝜂 , кВ ∙
                                 (4.30) 

 

    Q , H  –       , 3/   ; 

      t , tmax –       

                       , ; 

      t . , t .max –         ,  

                   ; 

      η , η , η  –  ,    .   

                           0,95-0,99. 

 = ∙ ∙ , ∙ ∙ , ∙ + , ∙∙ ∙ , ∙ , ∙ , = ∙
 

 

   : 

 = ∙ ( ∙ 𝑡 . + 𝑎𝑥 ∙ 𝑡 . 𝑎𝑥),                            (4.31) 

 = ∙ ∙ + ∙ =   
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   : 

 = 𝐴 , ∙ /                                                (4.32) 

= = ,  ∙ /  

 

     ,   

    : 

 

0,65≤η ≥0,8·ηmax                                                                                   (4.33) 

 

  -     , ; 

       -       

               , . 

η =η·η ·η                                                                (4.34) 

 

       -     ,  

-      (30) 

-      (30) 

 

η =0,7·0,95·0,98=0,65 

0,65≤0,65≥0,8·0,79=0,63 

 . 
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5.5   
 

      

      .   

      

. 

      -   

   ,   

 .  

        

  ,      

    .    

    .  

        

        

  (  , ,  

 ).       

,     , 

   .      

       

  ( )      

    . ,   , 

     ,  

      .  

        

   .  

      

        

    - ,    



103 

 

 -  ,   

    .  

       

     ,    

    ,   

,     . 

       

   .  

        

   ,      

 ,   ,   

 ,     . 

        

   .  

  ( ,   ) 

       

    (  01—93),   

   14.12.93 . № 536,    

27.11.93 .,  № 445.  

       

        

 12       0,5 .  

,      

  ,    , 

  - ,     

.  

      

  ,    

.  



104 

 

,   ,    

       .  

      

      . 

5.6      ,    
  

 

        

       

    ( , )    

 .  

       20 %    

 0,5 %  ;       

   .  

       , 

   ,     

        . 

         

       

     -

       

      ,      30 

  ,       

,     ( )    

(    ).  

  ,       

        , 

          

.  



105 

 

      

         

       

       , 

   .  

         

     ,  

     

-  .  

         

      .  ,   

       

,     ,  

,          

    .   ,  

      

,      

    .  

         

       

  .  

       

        

     .  

         

       

(  ,   .).  

  ,  ,   

       

.  



106 

 

  , ,      

     

       , 

 ,     

 .  

      

     .  

       

      ,   

,    , 

   ,    

 —      .  

       ,  

   ,   ,  

 ,    .  

         

      , 

        

 .  

        

      .  

        

   ,    

        

 .  

          

        

       .  



107 

 

        , 

  ,     

    .  

         

    -  

,      

«    » (   

 , 1996, № 3, . 141),    

     ( ).  

      

     ,   

   ,      

 .  

,      

 ,    . 

         

         

  .    

    . 

       

        

     ,      

 ,   .  

         

         

.  

      

     -

 .  



108 

 

,       

,        

 .        

   .  

        

         

     

  ,       

.  

       

 ,  ,    

        

     .  

       

        

 .  ,    , 

      .  

       

         

   0,6 /      0,25 /   

 . 

      

         

       .  

        

 .     

  .    

    .  

,   ,      

 -      .  



109 

 

   -    

,       ,   

 50 / .  

      

          

   .      

 .  

,       

,     .  

        

     , 

     .     

        

     .  

 ,       

  ,     

.          

  (     : «  

( ) »).  

,       

 ,  -     

        

  .  

       

         

          

     0,5 .  

        

  ( )    

      .    



110 

 

         

,        300 .   

-       -  .  

       

       0,005 %  

  .  

5.7        
      

 

         

 ,       

(  ,    ) 

   .     

         

        —    

     ,   

 ,    ,  , 

    . 

       

,      

 ,       

  (   ),  

  ,   -  ( ) 

   ( . 1.1) [10].  

         

 ,       

   ,   , 

     . 



111 

 

1, 2 —  -     (1)   

 (2); 3 — . 

 5.1 –        
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      , 

  ,    

    , ,   .  

,         

 .  ,  -    

   . -  —  

,  400-        

14 %. 

      , 

 ё  ,      
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  ,     

     . 
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 6.1 –      

 
 

  
 

 
  

-
 

,  
1 2 3 4 5 

  1   1 

1-2 
  

  
2     1 

2-3 
   

 
3 

   
 

2 

3-4 
  

  
 

4 
  

  
1 

4-5  
  

  
 

5  
  

  
3 

4-5    
   

5    
   

3 

4-5    
  

5   
   

3 

5 -6     
  

6     
  

4 

5 -6    
   

6      
 

4 

5 -6    
  

6   3D  
  

4 

6 -7   
  
 
 

7     
  

4 

6 -7   3D  
  

7   3D   4 

6 -7    
   

  

7    
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7-8   8    1 
8-9    

 
 

9    
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8-9   
 

 

9    
 

2 

9-10  
  

10   
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      6.2   , 
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 6.1 –      

 
  5.2        

, :  

i –  ; 

j –  ; 𝑡  –  ; 𝑡  –   ; 𝑡  –   ; 𝑡  –   ; 𝑡  –   ; 

 –    ; Ч  –    ; 

 6.2 –       

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
  

 
 

  
 

 
 

   
 

 
 

   
 

 
 

 

i j 𝑡  𝑡  𝑡  𝑡  𝑡   Ч  

1 2 3 4 5 6 7 8 9 
1 2 1 0 1 0 1 0 0 
2 3 2 1 3 1 3 0 0 
3 4 1 3 4 3 4 0 0 
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  6.6 
1 2 3 4 5 6 7 8 9 
4 5  3 4 4 4 4 0 0 
4 5  3 4 4 4 4 0 0 
4 5  3 4 7 4 7 0 0 
5  6  4 7 7 7 7 0 0 
5  6  4 7 7 7 7 0 0 
5  6  4 7 11 7 11 0 0 
6  7  4 11 11 11 11 0 0 
6  7  4 11 11 11 11 0 0 
6  7  4 11 15 11 15 0 0 
7  8 1 15 15 15 15 0 0 
7  8 1 15 15 15 15 0 0 
7  8 1 15 16 15 16 0 0 
8 9  2 16 16 16 16 0 0 
8 9  2 16 18 16 18 0 0 
9  10 1 18 18 18 18 0 0 
9  10 1 18 19 18 19 0 0 
10 11 1 19 20 19 20 0 0 
11 12 1 20 21 20 21 0 0 

 

         

 : = 𝑡 − 𝑡  (1) Ч = 𝑡 ℎ − 𝑡  (2)  

 𝑡 ℎ  –    . 

:     ( .5.1)   : − − − − − − − − − − − ; 𝑡𝐿 =  . : − − − − − − − − − − − ; 𝑡𝐿 =  . : − − − − − − − − − − − ; 𝑡𝐿 =  . 
   21        

21 .  

 

6.4  -    
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 6.4.1     
 
       : 

 ,    . 

        

  ,      5.3 

 5.3 –     . 

    
2 3 

  , . 365 
   - , 

  : 
    
    

120 

  , . ( .I - .2) 245 
   - , . 

  : 
       
        
     
      
        

 
 
 
 

2 

   , . ( .3 - .4) 243 
  , ( .3 / .5)  

 
 
6.4.2       
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       6.4 

 

 6.4 –      

    . 

 

6.4.3    
 

        

  : 

)  ,     6.5 
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) 

 
 

, 
. 

 
,  

 .
. 

 
 

 
, 

. 
. 

 
, 

 

 
,  

. 
. 

1 2 3 4 5 6 

      

1.  

     
  -4/150/100 

1 53 000  53 000  2 10 

2.     

Д        

  1 68 000  68 000  2 10  

 1 53 000  53 000  2 10  

3.     
-  1 1 200 1 200  8 1, 250 

 1 180  180  8 0,187 

 5 175 380  175 380  
 

44,375 
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  6.6 
2 3 4 5 6 7 8 9 10 11 12 13 
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Д  
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