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 3. 

 
 3–      

 

1.2.2     . 

  . 
 

,     , 

   . ,    

0

1

2

3

4

5

6

7

8

О новные п ч ны ава



32 
 
 

    ,    

    ,     

  ,     .  

        

    ,   . 

,        

: 

  ; 

  ; 

  ; 

  ; 

  ,  . 

      

  :  ,   

,      .  

  ,     

   ,      

. 

 

 4 -     

     

1 2 3 4 

, 

  

 

 

  

,   

  

  .  

 

  

   

,  

 

 

  

 , 

  

  , 

   

,  

 . 

 , ,  

, 

,  

  

. 

 , 

   

   



33 
 
 

  4 

1 2 3 4 

  . 

  

. 

  

 

 

 

  

,  

 , 

,  

  , 

  

,   

 . 

  

  

 

  

  

   

 . 

   

   

 

. 

   

  

 

,  

  . 

 

  

 ,  

  

   

,  

 

  

  

 

 

.  

 

  

 . 

,  

  . 

 

     

    , 

    ( , 

 ).  -    

   4. 

 



34 
 
 

 

 4 – -     

 

1.2.3   

 

      

  F,       N  

  [14].      

  ( ),   F/N- . 

       

  F(x),   

 𝐹 = ∑ 𝑥𝑁 𝑥
=  (2) 

 𝑥 –      ,  

       x ; 𝑁  –    ,   

    x .    

    ,  ,  F(x)  

    = [𝑁 ],  



35 
 
 

 𝐹([𝑁 ]) = 𝐹(𝑁 ) 𝑁[𝑁 ] (3) [𝑁 ]–              

  𝑁   j-  ; 𝐹(𝑁 )  –   

       𝑁 .   

    = 𝐹 . 
       

 ,     ,  

    𝑁,     

.    𝐹/ - .     

         

N.         

     4.     

  𝐹 ,      𝑁 .   

 𝑁   .     
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   (P-box),   

 𝐹   γ  n → ∞: 𝐹 𝜖𝐹 + [−∆, ∆] 
 ∆ = kγ√n  kγ     K(kγ) = γ. 
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  [0,1].  ⋯ ,   
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 −ln = ∫ 𝜆 𝝃 𝒅𝝃𝜉
 (6)  = 𝜉 . 



60 
 
 

 𝜆     . 

 , , … -    𝜆     ∫ 𝜆 𝝃 𝒅𝝃𝒕 ≈ ∑ 𝒂 𝒕= . 

  𝒂 … 𝒂    

Ф 𝒂 … 𝒂 = ∑ −ln − ∑ 𝒂 𝝃 →==  

     𝐴 ⃑ = ,   𝐴 = ( ) −  

, ⃑ = , … , = , = ( , ), = ⃑, , ⃑ = ln ,  , = ∑ x 𝝃 y 𝝃= . ,   , …   

   , … ,    

  𝜆 𝒕 .      

-  ,       𝜆. 
 ,  𝜆 – .    ,   

    ,  ,  𝜆  –  

,        ,   

    . ,  

 −ln = ∫ 𝜆 𝝃 𝒅𝝃 => 𝜆 =𝜉 −ln𝜉  (7) 
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3  -    

   

 

3.1      

 

       .  

        

   2011 – 2015 .  [5].   

   6. 

 

 6 -       

 2011 – 2015 . 
  , . , . 

1 2 3 

2011 2 51000 

2012 5 54900 

2013 2 55000 

2014 0 54900 

2015 1 54900 

  5  10 270700 

 

        

       𝜆 .      6 : 

 𝜆 = = ∗ −5 (8) 

   ,  𝜆 = ,    

  : = 𝐴 = − −𝜆 𝑡 

-       

, 𝐴  –   A,  𝜆 < , . 
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      t,   

.  ∗ −5 < , ,   𝐴 = ∗ −5. ,  

  (2),  ,    

     : = ∗ −5. 

 

3.2 -       

    

 

          

 2.4  .     4, 𝜉 , 𝜉 , … 𝜉 = ∗ −5; ∗ −5; ∗ −5; ;  ∗ −5 ).  

      16. 

 

 
 16 –     

 
 

  –       

     .   

 –       . 

        

       . 
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       - . 

     ,  𝜆    

 .      𝜆,  

    17. 

 

 17 –   𝜆 
 

       = − −𝜆𝑡, 

 t –   .      

  18. 

 

 
 18 –    , 10  . 
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      : 

        ,  

  ; 

        

  18,     ; 

 ,       

,      . 
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