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2.1.3      
 

        
(  ) ( . 59). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 59.    
 

 : 
 

= = 6,5 * P = 6,5 * 230,4 = 1497,6 ; 
 

= = 6,5 * P; 
 

= 5,5 * P; 
 

= 4,5 * P; 
 

= 3,5 * P; 
 

= 2,5 * P; 
 

= 1,5 * P; 
 

= 0,5 * P; 
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= 3 *– 3 * P; 
 

= 6 *– 3 * P – 6 * P; 
 

= 9 *– 3 * P – 6 * P– 9 * P; 
 

= 12 *– 3 * P – 6 * P– 9 * P – 12 * P; 
 

= 15 *– 3 * P – 6 * P– 9 * P – 12 * P – 15 * P; 
 

= 18 *– 3 * P – 6 * P– 9 * P – 12 * P – 15 * P – 18 * P; 
 

= = 21 *– 3 * P – 6 * P– 9 * P – 12 * P – 15 * P – 18 * P. 
 

 P = 230,4 ,    M  Q: 
 

= = 6,5 * 230,4 = 1497,6 ; 
 

= 5,5 * 230,4 = 1267,2 ; 
 

= 4,5 * 230,4 = 1036,8 ; 
 

= 3,5 * 230,4 = 806,4 ; 
 

= 2,5 * 230,4 = 576 ; 
 

= 1,5 * 230,4 = 345,6 ; 
 

= 0,5 * 230,4 = 115,2 ; 
 

= 21 *– 63 * P = 21 * 1497,6 – 63 * 230,4 = 31449,6 – 14515,2 = 
 

16934,4 . 
 

         

     : 

 
= = = = 3938  
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     ( . 60). 
 

     

= √ 
 

= 4,07 ; 
 

S = √ 
     

    
 

Cos = 
 = 0,676 

   
 

    
 

 

–     

=  == 2215,4 ; 
 

–     

=  == 1874,6 . 
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2.1.4.1      
 

–    

 ; = 3938 ; 
 

lef –     ,   
    ; 

 
lef  = 3 ; 

 

lef –     ,    
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lef  = 6 ; 
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= , : 
 

= 0,6 –   ; 
 

= 24 /–      , 
 

; Д6Ж 
 

= 1.0 –   ; 
 

= == 237,5; 
 

           

       

: 250  250  30 ,   ( . 61): 
 

A = 2 * 142,0 = 284 ; = 7,31 ; = 10,82  
 

  ,    
  : 

 

, : 
 

–  , ; 
 

–   ,  
 

= = 41; 
 

= = 55,5; 
 

    : 
 

= 0,894  = 0,805.    
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  = 

  
 = 15,6 ≤ * = 24 /  
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      Д] = 400. [15] 
 

= , : 
 

= 24 /–      , 
 

; 
 

= 1.0 –   ; 
 

= = 164 ; 
 

           
       

 
: 220  220  18 ,  : 

 

A = 2 * 87,7 = 175,4 ; = 7,73 ; = 10,59  
 

  :  
 

 
 = 

 = 22,5 ≤ *  = 24 /  

  
 

           
 

    18      . : 
 

 

= 18  –       ; 
 

= 10,59 ,  
 = 

 = 170 < [] = 400.  
 

   
 

 2.1.4.3     
 

    = 2215,4 .  
 

lx –        
 

; lx = 2,04 ;   
 

ly –       
 

; ly = 4,07 ;   
 

   = 70.   
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= , : 
 

= 0,754 –   ; 
 

= 24 /–      , 
 

; 
 

= 1.0 –   ; 
 

= = = 122,4 ; 
 

         
          

 
  : 250  160  16 , 

 : 
 

 

   : 
 

, : 
 

–  , ; 
 

–   ,  
 

= = 25,4 ; 
 

= = 34,7 ; 
 

     :  
 

 = 0,931  = 0,894.    
 

  :   
 

 
 

 = 
   

 = 18,7 ≤ * = 24 /  
 

      
 

 
 

 = 
    = 19,5 ≤ * = 24 /  
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    N = 1874,6 .  
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= , : 
 

= 24 /–      , 
 

; 
 

= 1.0 –   ; 
 

= = 78,1 ; 
 

         

         

 : 180  180  12 ,  : 
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= = 22,2 ≤   *  = 24 / 
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       Д] = 400. [15] 
 

= = 72,8 < [] = 400. 
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q0
tot
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qhr,u
tot

 = 9 /  –        

  ; 
 

N = 146 –  -    

   ( , , , ); 
 

   -   
 

  :  
 

P = 
  ;   

 

   
 

P = 
 = 

 = 0,043    
 

 

  -   = 0,043. 

        
 

  : 
tot 

q = 5 * q0 * α, : 
 

q –     -
 ,  

q0
tot

 = 0,3 /  –      ; 
 

α = 2,989 – ,      2 
 

 4  30.13330.2012     N * P. Д18Ж 
 

N * P = 146 * 0,043 = 6,278, : 
 

N –      

;  –    . 

: 
 

q = 5 * 0,3 * 2,989 = 4,484 /  
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  (   ): U = 60 

.   1     30.13330.2012 
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q0
tot

 = 0,3 /  –    (   ) 
-  ;  

qhr,u
tot

 = 16 /  –        

  ; 
 

N = 5 –  -    

   ( , ); 
 

   -   

  : 
 

P = 
   ;   

   
 

P = 
 = 

  = 0,17     
 

 

  -   = 0,17. 

        
 

  : 
tot 

q = 5 * q0 * α, : 
 

q –     -
 ,  

q0
tot

 = 0,3 /  –      ; 
 

α = 0,83 – ,      2 
 

 4  30.13330.2012     N * P. Д18Ж 
 

N * P = 5 * 0,17 = 0,85, : 
 

N –      

;  –    . 

: 
 

q = 5 * 0,3 * 0,83 = 1,245 /  
 

 

3.1.3       
 

   ,           
 

,     
 

.        

 
 

.  № .    
270300.62.2017.881. -593. . 67   

 

  
 



 1*  30.13330.2012 «    
 ». 

 
      

      10    25000 . Д18Ж 
 

–   3; 
 

–        
  2,5 / ; 

 
: 

q  = 3 * 2,5 = 7,5 /  
 

     Ø = 110 . 
 

 

3.1.4      ,    
 

 

    ,    
   :  

Q  = q  * F * Ч, : 

Q  –      , 

/ ; q  = 5 /  –   ; 
 

F = 120000 
2

 –   , 
, ; Ч =2 –  ; 

Q  = 5 * 123000 * 2 = 1230000 / ; 

 

Q  = 
  ;   

  
 

Q  = 
   = 170,8 /   

   
 

 

        I-40 

 HЮЧЭОЫ ( )    23 . 
 

    Ø =125 . 
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.    «     

 » . .   : Д28Ж 
 

4,484 /  + 7,5 /  = 11,984 /  –     -

 . 
 

    Ø = 125 .   
 – Я = 0,86 / ,     1000Т = 11,5 /  

 

3.1.6 .     
 

        

   q
tot

 = 4,484 / ,   -  
      : 

 

q
s
   q

tot
   q0

s
 , : 

 

qs0 —    -  ,  

  2.04.01 – 85; 
 

q
s
0 =1,6 / ; 

 

q
s
 = 4,484 + 1,6 = 6,084 / ; 

 
   Ø = 180 ,    

 – 110 . 
 
 

3.1.7    
   . 

 
 

3.2         
 

       
 

  : 

Q  = q  * V * (t  – t  ) * α; 

Q  –      ; 
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α = 0,96 –  ,    
      (  Э 

 
= – 34  ); 

q  = 0,58 –      

   (  Э = –34 ); 
V = 66150 ³ –      

; Э  = 18 –    ;  

t  = – 34 –     ,  
    .  

Q  = 0,58 * 66150 * 52 * 0,96 = 1915,5  
 

 2  400 CШЦЩКМЭ  ACV    
 400 . 
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