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DATA PROCESSING AND EXPLORATORY DATA ANALYSIS 

Aircraft maintenance procedures imply doing different work of logistic, organi-

zational and technical and technological character. Their common issues are those of 

surveillance objects and processes for the purpose of numerical data collection, pro-

cessing and exploratory data analysis before using for taking decisions. The urgent 



issues of mathematical and instrumental support for processing and exploratory data 

analysis within the operating company and under teaching in educational establish-

ments of civil aviation are discussed in this regard. 

Key words: sample, binary sequence, data processing, filtering, exploratory 

analysis, stationarity of sample values, outlier analysis, statistical criteria. 
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А    .      

      : 𝑑 = 𝑥𝑛−𝑥𝑛−𝑥𝑛−𝑥  –      ; 𝑑 = 𝑥 −𝑥𝑥𝑛−𝑥  –      . 

,    α,   

( ,  [А , 1998])    dα, n.  -

       .  dα, n dn 

(  dα, n d1),    xn  (  x1)   -

,    –  (       

  ). 

А   r- .      -

       r- :  = 𝑥𝑛−�̅�𝐷𝑥·√𝑛−𝑛  –      ; 

= �̅� − 𝑥𝐷𝑥·√𝑛−𝑛  –      , 

: ̅ –    (    ); 𝐷𝑥 –   (    ). 

,    α,      

f = n–2,   ( ,  [А , 1998])  

  rα, f.       -

  .  rα, f  rn (  rα, f  r1),    xn 

(  x1)   ,    – . 

А    .     

        : 𝑔 = 𝑥𝑛−�̅�𝐷𝑥  –      ; 𝑔 = �̅�−𝑥𝐷𝑥  –  

    . 



,    α,   

( ,  [А , 1998])    𝑔𝛼, .  -

       .  𝑔𝛼,𝑔  (  𝑔𝛼, 𝑔 ),    xn (  x1)   -

,    – . 

А    «  ».     -

  .       𝜎𝑥. 

    | − | > ∙ 𝜎𝑥.   -

,    ,    – .  

 «  »   ,    -

   .       

: 

-  <    | − | > ∙ 𝜎𝑥; 

-  <    | − | > , ∙ 𝜎𝑥; 

-  <    | − | > ∙ 𝜎𝑥. 

А    .     

   ,   𝜎𝑥     -

: 𝜂 = 𝑥𝑛− 𝑥𝑛−𝜎𝑥  –      ; 𝜂 = 𝑥 − 𝑥𝜎𝑥  –      . 

,    ,    

: 𝜂𝛼, = ∙ √ +0,6 –  = , ; 𝜂𝛼, = , ∙ √  + 0,75 –  = , ; 𝜂𝛼, = ∙ √ +1,15 –  = , . 

        -

.  𝜂𝛼, 𝜂  (  𝜂𝛼, 𝜂 ),    xn (  x1) -

  ,    – . 



А    .     -

 (n< 20).        , 

  𝜎𝑥     : = 𝑥𝑛−�̅�𝜎𝑥  –      ; = �̅�−𝑥𝜎𝑥  –      . 

,    ,    

: 𝛼, = , ∙ ln − + ,  –  = , ; 

𝛼, = , ∙ ln − + ,  –  = , ; 

𝛼, = , ∙ ln − + ,  –  = , . 

        -

.  𝛼,  (  𝛼, ),    xn (  x1) -

  ,    – . 

Ф  ( )    ,  -

  , /      -

.     x*
i (𝑖 = ,̅̅ ̅̅ ̅) -

     xi  ё    

{…, xi– 1, xi,xi + 1, …}.       -

   «    7 », -

  : 

∗ = · + · − · − · +· + · − · ; 
∗ = · + · + · + · − · − · + · ; 

∗ = − ·𝑥 + ·𝑥 + ·𝑥 + ·𝑥 + ·𝑥 − ·𝑥 +𝑥
; 

𝑖∗ = · 𝑖 + · 𝑖+ + 𝑖− + · 𝑖+ + 𝑖− − · 𝑖+ + 𝑖− ,         𝑖 − ; 
−∗ = − − · − + · − + · − + · − + · − − · ; 



−∗ = ·𝑥𝑛− − ·𝑥𝑛− − ·𝑥𝑛− + ·𝑥𝑛− + ·𝑥𝑛− + ·𝑥𝑛− + ·𝑥𝑛; ∗ = − ·𝑥𝑛− + ·𝑥𝑛− +𝑥𝑛− − ·𝑥𝑛− − ·𝑥𝑛− + ·𝑥𝑛− + ·𝑥𝑛. 

А        -

        

.    ( )    -

        , , -

,   ,  , А , , 

.  

А    .      { 𝑖 , 𝑖 =,̅̅ ̅̅ ̅}    { 𝑖}  : 

𝑖 = { , если 𝑖 ;, если 𝑖 < .     xm  –   . 

        𝜈,  

  α    ( ,  [А , 

1998])    𝜈 , −𝛼/   𝜈 ,𝛼/ .  ν  -

 𝜈 , −𝛼/ 𝜈 𝜈 ,𝛼/ ,       -

,    – . 

А     . ,   -

 ν,       τ.  

    ,   -

  : 𝜈 , · ( + − 𝑈𝛼 · √ − ); 𝜏 , · log + , 

 𝑈𝛼 –       α. 

А        , -

  : 

𝑖 = { , если 𝑖+ − 𝑖 ;, если 𝑖+ − 𝑖 < . 



 ν  τ    ,   -

        -

:  𝜈 > , · · − − 𝑈𝛼 · √ · − ; 𝜏 > 𝜏 , 
 𝜏 = { , если ;             , если < ;, если >           .  
А    А .     

 

ф = 𝐷𝑥, 

: = , ·∑ 𝑥𝑖−𝑥𝑖+𝑛−𝑖= − ;  𝐷𝑥 –    . 

,    α,    

 ,𝛼.  n  59    ( ,  [А -

, 1998]),   n  60       

,𝛼 = + 𝑈𝛼√ + , · +𝑈𝛼 . 

 ф ,𝛼,       -

,    – . 

А   t-  .     

  ,      n .    -

  (𝐷 , 𝐷 ),      -

 𝑡ф = |𝐷 ,−𝐷 |√𝐷 ,+𝐷𝑛 . 

,    p     -

 ′ = + ,     𝜈 = + ∙ + ∙ + , 



 = 𝑎𝑥{𝐷 ; 𝐷 }𝑖 {𝐷 ; 𝐷 } ,     ( ,  [1]) -

   𝑡𝜈, ′.     -

    ,   𝑡ф 𝑡𝜈, ′ ,  -

 ( )   ,    – 
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