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 2.15 –        

  -255, 808  
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    2.15 ,    , 

   ,    .    

«  »      ,    

 (  124)     .    

        

,        

  . 

   2.16      

      -255,     

808 . 

 

  
 

 2.16 –       

    -255, 808  



60 

 

        

      2.17. 

 

 
 

 2.17 –       

     -255 

 

      , 

          

 :  

-         808      

50 ; 

-        

      ,     

   ;  

-       (  

124)      . 
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 2.3.1    ( )   

  -255, 808  

 
     

  2.05.02-85 «  »   

 «     »  

  (   «   »)   

       -255    

2.2  

  

 2.2 –   

 
 

 1
 

 2
 

 α
, °

 

 
 

V
, 

/
 

(
 

 
) 

 
 

 
 b

, 
 

 
 

, 
 

 
 

b
, 

 

 
 

 
 i

, ‰
 

 
 

 
 

 
 

 

 
 

 
, 

 (
 

 
)  

87 40 5 3,75 0,05 2 0,5 

 

      ,  

      60 .   

 ,    .  

   R     

      

( ): 

 𝑉 = √ ∙ 𝑅 𝜇 + 𝑖 ,                   (2.1) 

 𝑉 = √ ∙  , + ,  = ,  /ч 

 

http://docs.cntd.ru/document/5200258


62 

 

 𝜇 −   ,    (2.2) 

,    𝜇=0,15: 

 𝜇 = , − , ∙ − ∙ 𝑉,                         (2.2) 

 

    𝑖 −  ,   0,05 

     (2.1)  (2.2) : 

 𝑅 = 𝑉∙ , − , ∙ − ∙𝑉+𝑖 ,                (2.3) 

 𝑅 = ∙ , − , ∙ − ∙ + , = ,  . 

 

      (2.4) 

 = 𝑉∙ ∙𝑅,                     (2.4) 

 

    V−   , / ; 

I−    ,   

0,4 / . 

 = ∙ , ∙ , = ,  . 

 

   (2.4)    L   

,    2.3. 
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 2.3−         

  ,  300 250 200 150 100 60 50 30 
  ,  130 100 90 80 70 60 50 40 

 

    L = 60 , R = 60 . 

       , 

      .      

     .     

(   )     𝑖   𝑖    .  

 𝑖 = 𝑖 . 

        

   2.5: 

 = ,  𝑏 ∙ 𝑖 −𝑖𝑖 ,                          (2.5) 

 

      −    ,  5 ;  𝑖 −    ,  0,05 %;  𝑖 −          

, 0,02;  𝑖  −       , 

  0,01    60 /   . 

 = , ∙ ∙ , − ,, = ,  . 

 

        

         : ≥  ,                  (2.6) 
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    (2.6). 

        

    : 

 = −  ,                 (2.7) 

   = 60 – 7,5 = 52,5 . 

 

          

 : 

 = 𝑅
,                  (2.8) 

 =  
∙, =  ,  . 

 = , ∙𝜌 ,                                        (2.9) 

 = , ∙ ,, = ,    . 

 

    : 

 𝛽 = , ∙ + + , ∙ + ∙ cos  ,                   (2.10) 

 

     −   ,  ; 

  −     ; 

  −   ; 

  −    ,   0,25 . 
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 𝛽 = 0,5 ∙ 3,75 + 0,5 + (0,5 ∙ 5 + 0,25) ∙ cos 0,38 = 4,93 . 

 

        

    𝛽,   (2.10): 

 = √ 𝑅 𝛽,               (2.11) 

 = √ ∙ ∙ ∙ ,  = ,  . 

 

  : 

 = − ,                                  (2.12) 

  = 60 – 47,4 = 12,6 . 

 

  2.6.  ,   12,6 >  ,   

 = = ,  .; = = ,  .,    

,   n: 

 𝑥 = − 𝑅 ,                                                                                         (2.13) 

 

 = 𝑅 − 𝑅 ,                                                   (2.14) 

 𝑥  = 47,4 − (47,45/40(60∙60)2) = 46,9 . 

 

 = 
,∙ ∙ − , ∙ = ,  . 
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𝑥 = − 𝑅 ,                                                                                              (2.15) 

 = 𝑅 − 𝑅 ,                                                     (2.16) 

 𝑥  = 60 −  ∙  = ,  . 

 

 = ∙ − ∙  = ,   . 

 𝑥 = 𝑥 + , + sin ,                     (2.17) 

 

    −     ; −   (2.9). 

 𝑥  = 46,9 + ( 0,5 ∙ 5 + 0,25) ∙ sin 0,38 = 47,9  . 

 

        ,   

'    ' '.  

       ,    № 

2,  '  '   №1.  ,    

  , ,  (  ), ', '  '  . 

      (   

)      '   ( )  1( '),     1 

– 1( ). 

     n   №2: 

 А  =  ± 2 ± А,                       (2.18) 

 

n  = А  ± xn,                                    (2.19) 
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    ( ) –     №2    

 №2    №1 (  ); 

2 –     ,  , 

  ; 

 –       ; 

xn  –    (2.17). 

  (2.18)  (2.19)  «+»  «–»    

     . 

          : 

  α ≤ 90°: 

  

1 = b1  ctg  + b2 / sin ,                               (2.20) 

 

C2 = b2  ctg  + b1 / sin ,                                                                       (2.21) 

 

b1 = / ,                                           (2.22)  

 

   b1 –    1  №1    4,   

 ; 

b2 –    2  №2    3,   

 ; 

 –     1  2  (  ). 

 b1  b2 ,  1  C2  . 

 

b1 = 3,75/2 = 1,875 . 

 

1 = 1,875ctg(87)+1,875/sin (87) = 1,97 . 

 

C2 = 1 = 1,97 . 
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 А = (yB + Rcos ) ctg( /2) + Rsin  – xB,                                      (2.23) 

 

      xB, yB –    ; 

 –   : 

 

 = 0,5L/ R .                                                                                     (2.24) 

 

 = 
, L·π∙R                                                              (2.25) 

 

 = 0,5·60/60 = 0,5 . 

 

 = 
, · ·, ·  = 28,6  

 А = (9,8 + 60·cos 0,5) · ctg(87/2) + 60·sin 0,5 – 58,5 = 37,2 . 

 А  =  + 1,97 + 37,2  = 39,2 . 

 

n) = 39,2 + 47,9  = 87,1 . 

 

       

    α   .  

       ' ' , 

 L.    '  n'   №1    

: (2.26), (2.27),  А '= А   xn = xn',   C1=C2,   А  = А' ,  n  = n') 

       

 .  ( ) = 0 + 00. 
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   , В, , В', '  А'    : 

 

{   
   = l ,                               В = L,                                = L + , ∙ ,          В′ = L + ,                     ′ = L + + L − l ,А′ = L + + L,             

                                                 (2.27) 

     

    0 –    ',   :  

 

0 =  · R(180 +  – 2 )/180,                     (2.28) 

 

     –     . 

 

  0 = 3,14 · 60(180 + 87 – 2 · 28,6)/180 = 159,7 . 

 

 = = ,  . 

 В  =  . 

 C  = 60 + 0,5 · 159,7= 139,85 . 

 В'  = 60 + 159,7 = 219,7 . 

 '  = 60 + 159,7 + (60 – 47,4) = 232,3 . 

 А'  = 60 + 159,7 + 60 = 279,7 . 

 

            

   (2.28): 
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         M  = 0,5 ∙ b  + a  + m1 ∙ h  + 1,0 + m2 ∙ h  + a  +  0,5 ∙ b ,                    (2.29)  

 

  b , b  – ,      ,  5   

5  ;  

 ,  –      (  =  = 1,75); 

 m1, m2 –      ; 

 h , h  –      

 m1∙h   m2∙h   , m1∙h = 6  m2∙h  = 9.  

 

M  = 0,5 ∙ 5 + 1,75 + 4 + 1 + 7 + 1,75 +  0,5 ∙ 5 = 20,5 . 

 

       

    -255 808 ,   

   808 , 50  ( . 2.15).   

      2.18.  

 
 

 2.18 –       

 -255, 808  
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2.3.2        
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 ,     
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  .     

,     .    

     -255, 808   
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     -255, 808   

  2.19. 
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   -255, 808  
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,       -  

   -255, 808  50 .    

       . 

       

       52289-2004.  

    [13].     

    51256-2011  . . 

 .      

    –  [14].  

 

2.4   ,      

   -255 

 

       , 

   ,     

 . 

 

2.4.1         

 

 

 . 

         

 ,       

   . 

  ( ) –    

,      .  

        

    26804-2012.     
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     ,    
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 . 

        

     ,     

      .   2.20 

      [16]. 

 

 

 

 2.20 –      

   

 

    , -    

,           

,       

 ,       

 .  
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     ,   2—4 

 ,    ё   ( . 2.21). 

       

    ,     

        

  .  

 

 
 

 2.21 –      
 

       -255  

         

 ,    11 .  

   ,     4 . 

        –  40 
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.   2.22       

   -255, 808  150 . 

 

. 

 2.22 –       

   -255 

   

         

   -255 808 ,    

   ,     .  

     0,5     0,85     

. 



76 

 

      

   ,         

  . 

  

      

          

,        .  

6.9.1/2  "   "    

       

    [15]. 

        

  -255    . 

       

  2.23. 

 

 
 

 2.23 –      
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    ,      

    « 124»,         

.       

 2.24 

 

 

 

 2.24 –       

        -255 

 

        

   

      :  

-      ; 

-       ; 

-     ; 

-       . 

     ,   

         

,   . 
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,   .   2.25  

 ,       

. 

 

 
 

 2.25 –        

  

 

     ( ) 

      ,  

        

2.26. 

 

 
 

 2.26 –   « » 
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      ,  

   ,   

.    « ».    

       : 

 MultaRadar SD580, « - »  « », « - », « - », 

« »  « - »  .      

    ,    

 . 

    ,   

  ,     ,    

         

  .   2.27     

   . 

 

 
 

 2.27 –        

 

          

     ,    
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.         ,  

        

   .     

.  

       

        

   2.28 

 

 
 

 2.28 –       
 

       

        , 

        .   
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2.5      

   -    

 -255 

 

       

    -    

 -255,        

PC-Crash. 

    808 , 150     

        

  2       ( . 2.29).  

   ,     . 

  2.30     3D . 

 

 

 

 2.29 –      
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 2.30 – 3D -        

     

 

  2.30, 2.31 ,     

        

    -255, 808  150 . 

    ,  

       

    ,  

    PC-Crash    

       

   .  

      -255, 808  50  

  ,     .  

    ,     

         

 808  50  . 
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   3      

        

-255 

 

     

 ,    . 

       

      ,   

   .     

 « »      

          

t          

 . [8]       :  

 ∆Э𝑡 = ( Д ∙ ∆ 𝑡) 𝑡 ,                                                                                  (3.1) 

 

  𝑡 –      

(    3.2); 

 

𝑡 = +𝐸𝐻 𝑡𝑝−𝑡 ,                                                                                            (3.2) 

 

   𝑡𝑝 –  ,        (         

   );            𝑡 –   ;           𝐸  –   ;            Д  –      ,  .  

 

          𝑡 = + , − 9  =  ,  
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∆ 𝑡 –     ,   

        3.3: 

 ∆ 𝑡 = 𝑡  ∙  𝑃 ,                                                                                           (3.3) 

 

 𝑡  –         

          

              𝑃  –         

   .    𝑃    

     3.1 . 

 

 3.1 –        

    

     𝑃  ,  
  

      

     
   

0,96 0,4 

   (   
)    

 
0,2 0,15 

     0,13 0,1 

   0,2 0,27 

   0,26 0,41 

  
  

0,17 0,22 
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.        

   .   , 

 ,       

 10 . 

 

     𝑁𝑡 = 𝑁  + 𝑃 𝑡−  ,                                                                                 (3.3) 

 

  𝑁  –    ;          𝑃 –      , 3%;          𝑡 –   ,    𝑁𝑡. 
 𝑁𝑡 =  + − =   / . 

 

    « »,  

         t   

     ,    

     .  

  ,      

  ,     

 .   
 

             𝑡 = , 𝑁𝑡 , ,                                                                                     (3.4) 

 

: 𝑡–    t      

  , .  1 / . 

 𝑡 = , ∙ , =  ,   , .  1 /  
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     3.3. 

 ∆ 𝑡 =  ,  ∙  , ∙ , ∙ , ∙ , ∙ , ∙ , =  ,   , .  

1 / . 

 

        

       .    

,        , 

   2018   8,19   [8]. 

      :  

 ∆Э𝑡 = ∙ , , =  ./ .  

 

       :  

 ∆Э𝑡 = ∙ , , =    ./ .  

 

      10     ∆Э𝑡 
    55600 .   ,  

        

19  29 (  ), ∆Э𝑡 = 271480950 .      

271425350 . 

      ,   

 . 

     .  

       

     ,    

    3.2. 
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 3.2 –       

  

  
 

 , .  
, 

. 

  

  1396 . 10 13960 

  5820 . 1 5820 

 499 . 11 5489 

 132 . 11 1452 

  
    

 
13455 11 148005 

  

  70 (  1 ) 45  3150 

  
(  ) 

154 (  1 ) 685  105490 

  

 
  

  11  

3272 (  1 
) 

40  130880 

  
 

60000  
(L< 50 ) 

- 60000 

 
 

  
 

-  
1960000 

. 
1 1960000 

 

     ,  

  1  1    18,8 . , 

 29,6 . .      

  137 .,      3,9 .  [17].  

      

« »       

,      

   «   »,   

           -255 

 180 . .  



88 

 

       : 

 𝑃 щ = 𝑃 + 𝑃 + 𝑃 + 𝑃 + 𝑃 + 𝑃 ,                                  (3.4) 

 

     𝑃  –       ; 𝑃  –       ; 𝑃  –      ; 𝑃  –      ; 𝑃  –    ; 𝑃  –         

 -255 808  150 ;  – ,   ,   

 ,  1,1. 

   𝑃 щ = +  + + + +∙ , =   . 

 

        

          

    . 

 Э щ = − =   . 

 

       , 

            

 66457680 .  
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PC-Crash. 
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 PC-Crash,       

     .   
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 66457680 . 
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