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    ,    
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   ,      

,   ,     
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       [2]: 

 = ∙ 𝑉 ∙ 𝛼 ,                                                                                               .  

 

  V –   , / ; 

L –   , ; 𝛼 – ,      

   . 

 = 𝑙 + 𝑙𝑡 + 𝑙𝑎 + 𝑙 ,                                                                                          .  

 

 𝑙  – ,      , 

  : 

 𝑙 = 𝑉 ∙ 𝑡,                                                                                                              .  

 𝑙 = , ∙ 𝑡, 
 

 t –    t = 1c; 𝑙 –    , = 2 ;  
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𝑙𝑎–    ,    4 – 

6 ,  6 – 10 ,  7 – 10 ,  9 – 11 ;  𝑙𝑡–       ,  

 : 

 𝑙𝑡 = 𝑙𝑡" − 𝑙𝑡′ ,                                                                                                            .  

 

 𝑙𝑡", 𝑙𝑡′  –       . 

 𝑙𝑡" = 𝑉∙ ∙ 𝜑 ± 𝑖 + ∙ э,                                                                               .  

 

  g –   , g = 9,81 / 2;  

φ –  , φ = 0,5;  

i –  , i= 0,0050;  

f –   , f = 0,02; э –    , э =1,2. 

 𝑙𝑡" = ,∙ , ∙ , ± , + , ∙ , =  . 
 

    ,     

 «+»,    «-». 

 𝑙𝑡′ = 𝑉∙ ∙ 𝜑 ± 𝑖 + ∙ ,                                                                              .  

 

   – ,     

  ,   ,  = 0,6. 
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𝑙𝑡′ = ,∙ , ∙ , ± , + , ∙ , =  . 
 𝑙𝑡 = − =  . 
 

    ,  : 

  =  , + + + =  ,  . 
 

  α,     

,   : 

 𝛼 = ∙𝑡 + 𝑡 ∙ + 𝑉 ∙ [ 𝑡 + 𝑡 ∙ ( 𝑉 + 𝑉) ∙ + + 𝑡∆],              .  

 

 Lp –    , ;  

Т  –   , ;  

t , t , t  –   ,    

 ;  

V –      , / ;  

a –   , a = 1,2 / 2;  

b –   , b = 1,5 / 2;  𝑡∆ –     ,  

  : 

 𝑡∆= 𝑡𝑘 + ∙ 𝑡 ,                                                                                                    .  

 𝑡∆= + ∙ = . 
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𝛼 = ∙+ ∙ + , ∙ [ + ∙ , + , ∙ , + , + ]= ,  
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 = ∙ , ∙ ,, = .⁄  
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     6  
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𝑡 = ∙ + 𝐵𝑘 ∙ + 𝐵 𝑡− ,                                                      (2.10) 

 

    Nt –     t – , ./ ; 

No –   , ./ ; 
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B –    ; 

Bk –     6   
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t –  , . 

 Bk = 1, 0076 ( .    0,76% )  

       . 

   6 . 

  = 1,0200 ( . .   2% ) ,  
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 (   ),    2.2. 
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 , 

. ./  

1 2019 0,76 2850 
2 2020 0,76 2872 
3 2021 0,76 2894 
4 2022 0,76 2916 
5 2023 0,76 2938 
6 2024 0,76 2960 
7 2025 2,00 3019 
8 2026 2,00 3079 
9 2027 2,00 3141 
10 2028 2,00 3204 
11 2029 2,00 3268 
12 2030 2,00 3333 
13 2031 2,00 3400 
14 2032 2,00 3468 
15 2033 2,00 3537 
16 2034 2,00 3608 
17 2035 2,00 3680 
18 2036 2,00 3754 
19 2037 2,00 3892 
20 2038 2,00 3970 
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 a,b,c –   ,   , 

, .  
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  Nij –       
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Mij –     , ./ .  

 

   :  

  ,  B  = 10     1 

– 2, 1 – 3, 1 – 4: 

 = ∙ % = % 

 = ∙ % = % 

 = ∙ % = , % 

 

𝐻 − = 𝐻 − = 𝐻 − = ∙ ∙+ , ∙ + , ∙ , =  /  
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  ,  B  = 10     2 

– 1, 2 – 4, 2 – 3: 

 = ∙ % = % 

 = ∙ % = % 

 = ∙ % = , % 

 

𝐻 − = 𝐻 − = 𝐻 − = ∙ ∙+ , ∙ + , ∙ , =  /  

 

  : 

 𝑦 − = 𝑦 − = 𝑦 − = = ,  

 𝑦 − = 𝑦 − = 𝑦 − = = ,  

 

  (    )  

 уi       .  

    1 = 0,44.  
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   (  ), / ;  

a  –       ,  
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 5 .  
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  4 .      

   2 – 4 .  
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  ,  B  = 11,25    

 4 – 3, 4 – 1  4 – 2: 

 = ∙ % = % 

 = ∙ % = % 

 = ∙ % = , % 

 

𝐻 − = 𝐻 − = 𝐻 − = ∙ , ∙+ , ∙ + , ∙ , =  /  

 

  : 

 𝑦 − = 𝑦 − = 𝑦 − = = ,  

 𝑦 − = 𝑦 − = 𝑦 − = = ,  

 

  (    )  

 уi       .  

     = 0,42.  

  : 

 𝑡П𝑖 = , ∙ , + , ∙ + = ,   
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  13    . 

 1  –     :  

 – 350 ;   – 180 ;  – 450 

.  

  1  –      

: [11] 

 𝑎− = 𝐷 + 𝐷 + 𝐷𝑎 ,                                                                 .   

 

  S –  –   1  –     , 

; 

Dг  –    ;  𝐷  –    ;  
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𝐷  –   . 

 𝑎− = ∙ , + ∙ , + ∙ , =  .  
 

  , : 

 З = − ∙ Т ,                                                                                                    .   

 

  З -   , ;  

Т  -     . 

 З = ∙ ( ) =  . 
 

      

     .   . 

    5    . 

     , : 

 З′ = − ∙ Т′ ,  
 З′ = ∙ ( ) =  . 
 

   , : 

 Э = З − З′                                                                                                            .   

 Э = − =  .  
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     , : 

 Э = ∙ ∙ Э ∙ К ∙ ,                                                                         .   

 

  К  -   , 0,1;  

N  -  , / . 
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4       

 , . - 2003. – 179 .  

5  23457 - 86     

.  , 1987. – 250 .  

6 , . .     

: .   / . . . – . : , 1990. – 

255 .  

7  2.07.01. – 89. .    

   , 1993. - 70 .  

8   52289 – 2004.     

.    , , , 

    , 2004. – 120 .  

9   52290 – 2004.     

.  .   , 2004.- 230 . 

10  51256 – 99.     

.  .    .  

 . , 1979. - 22 .  

11 , . .     

  : .  / . . . – 

:  , 2003. – 27 . 



 

64 
 

12 , . .   : .  

/ . . . – . : , 2001. – 247 .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

65 
 

  

  ,    
 

 1 –        

 
№ 
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