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     [6]. 

        -

 ,     -

       . 

     -

  . Д  

     

    .   1847 .   -

      , -

 , .     , -

      .    

     (    -

 ),   ,   -

   (  ),       

   .    -

      , , -

     . 

    ,     . 

       .  

       -

    . , -

    .    

      ( ),  

     .  
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  .      

,   -  .  -

        ,  

   ,     

.    ,     

 ( )      -
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   , ,   -

     ,    

     . 

  А.      

  

 ,    1898 . . -

        -

,    - ,   -

        ,  

  .    -

 , - ,      -

        , - , 

      , 

      .  

          -

   ,   

 . 
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     ,    

    ,    -

    ,   -

   .       

      .   -

  ,      ,  

      ,   -

,   - ,    -

    ,      . 

   ,    , -

    . 

       

,     ,   -

       -

,      ,    . 

      , -

  .  ,   

      , 

   ( ,   -

    ). 

 

2.3    

 

2.3.1  ImageExpertSample 2.x 

 

  ImageExpertSample 2.x    

  ImageExpert ,   

,        -

  .     -
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  ,      -

         

 .  

 ,  ,     -

     ,   -

 ё     .   -

    ё    -

  ,       -

. ImageExpertSample 2.3     -

    ,     

  ,      -

   ,     , 

, ,     ё     -

 [24].       ,  

    .    -

  ImageExpertSample 2.x        

 ,      -

       .  

      -

       . 

ImageExpertSample 2.x      -   -

  (   WDM- )   «  

»    ,    -

        -

      .    

  .    TWAIN-

,       -
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   (Leica, Zeiss),  web-    -

.  

       -

  .     -

       . 

    ,   -

        -

   .   ё    

  ,     -

.         

MicrosoftWord 2000,        

    .  

       

        

ImageExpertSample 2.x.      -

,      .  

 

2.3.2    ImageExpertPro 2.3 

 

       

     . 

         

  .      ImageExpertPro 2.3   -

       . ImageExpertPro –  

      ; -

     ;   

   - ; ё ;      

 ё  ;    

,       -
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     ;      -

 .  

 

2.3.2    SIAMS 700 

 

 SIAMS 700 –     -

,      ,  

    .   -

     IPL 

(ImageProcessingLanguage). 

 SIAMS 700 : 

-     ; 

-       ; 

-   (    , -

  ,   . .); 

-        (  -

    ); 

-    (   ,  , -

    . .); 

-   ; 

-     . 

  SIAMS 700   300 -

    . SIAMS 700 –   

     . 

     , ,  

    .   -

    – RTF, HTML.    -

  .  
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    SIAMS 700  

   (  )   

       -

. 

  SIAMS 700 –  .   

    – , ,  -

   . 

 

2.4     

 

        

     , -

  [1]. 

      

   ,   ,   

  ,      

   ,        -

  ,     -

  .       , 

    ,  

,     . 

      

,    -

 : 

 

)(
2 322

3
0

2
0

2




 eD
N

N
iD

ii



,                                                                    (2.1) 
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 Δ -  , ; 

iD  -   i-  , ; 

iN  -   i-     , 3 ; 

N -        ,
3 . 

 0 ,    (2.1),     

  D      

}{D  : 

 

80

 D ,     




8

3

}{
0




D
.                        

  ,      

  : 

 

422.0
22

83}{






D

D , 

 

. .        . 

     [17] -

,       -

          0,2  0,5 [1]. 

       0,14  0,63.  

       -

      .   

 ,    -

     .  N -   

  ,   iN    , 

     iD      
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    NNi / .     

       

     )(t , . . 

 







t t
i dtet

N

N
2

2

2

1
)(


                                                                        (2.2) 

 

    t   

,    (2.2)     .  -

     (     

 )       t 

   . ,   , -

        

       2.1. 

        -

  ,   2.2    

,       .    -

      -

      t. 
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   ,     

    ,    . 

    ,   

      -

    ,   

 : 

 

}{ln2

)nl(ln
2

2

}{ln2
D

DD

i

i

i

e
DD

N
N 






 ,                                                                      (2.3) 

 

 Δ -   (  ), ; 

iD -   i-  , ; 

iN  -   i-  , 3 ; 

N-     , 3 ; 

Dln -    ; 

 2.1 -  
  

    
  

 2.2 -   -
,     2.1,  

   
  (  

 ) 
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}{ln D       -

. 

   2.3     -

   (0,86% )    6-    700° . 

     : 

D =  3,48  ; }{D  = 1,28  ; Dln  = 1,18272; }{ln D  

= 0,35671.        100%. 

 

 

 

 

 

 

 

 2.3-   (    ) -
    (0,86% ) 

 

     -

       -

  ,    -

     , 

  (2.3). 

 ,      

     ,   -

       

 .     -

, ,      

   ,   ( -
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 , , ),      

 (    ,   ,  

  ).   

      (2.3) 

    -

    .    

  ,     (2.3):  

   Dln ,   -

    }{ln D     -

     N, 3 . 

       -

    : 

 

)/(
}{

6
33

32

D

D
DNV 








                                                              (2.4) 

 

  , . .    

   ,    -

   , : 

 

  )/(}{)( 3222 DDNS                                                               (2.5) 

 

   (2.4)  (2.5),     -

 }{D .      D    -

 n/N,       -

        , 

       : 
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)()(6 332 
 V

S

n
N                                                                             (2.6) 

 

       

   ,    -

    .    

 (2.6),         

        

   .  

S  V        

  .   ,   -

,    ,      -

      -

          

 . 

  . .    -

        

   ,    

   ,   

 .    ,  -

     ,    -

: D  }{D .       , 

        -

   .    

    . 
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2.5     

 

  ,     

      -

  ,      -

      ,  -

 ,   .    

        

    .  

 

2.5.1      -

   

 

     

   

 

𝑓 𝑥 =  𝜎√ 𝜋𝑥 ℯ− xln 𝜎 , 

 

 , σ –   .    -

,  ,     -

    : 

 𝑀[ ] =  ℯ𝜇+𝜎 , 

 √𝐷[ ] =  √ ℯ𝜎 − ℯ 𝜇+𝜎 . 
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        -

      -

  M[X]  D[X]: 

 𝜇 = lnM[X] − ln + D[X]M[X] , 

 𝜎 = [ln + D[X]M[X] ] . 

 

       

       -

   -  , -

   .       «Analyz» 

[11].   n = 334.     , -

      .   

       

2.4. 

 

 2.4      

 

 

h2
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      -

      �̅�в= 0.13  𝜎в = 

0.099. 

    H0:  -

X   (    -

)        

  = -3.585  σ = 1.602. 

      2.   

 𝑝      Δ  -

 : 

 𝑃[ ∈ Δ ] = 𝑝  , = ,… , . 

 

       : 

 

Δ = ( 
 .... ) 

 
,  𝑃 = ( 

 ..... ) 
 

 

 

      

 

𝜒𝐵 =∑ − 𝑝𝑝=  

 

  :  𝐻   

      𝛼 = 0.02,  𝜒𝐵 <𝜒 −𝛼 − − ,  -   𝐹 𝑥 ,  -

  ;   𝜒𝐵 𝜒 −𝛼 − − ,   𝐻 -
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.    m = 5,    l = 2, -

  𝜒 −𝛼 = 7.824.   𝜒𝐵= 7.701   𝜒 −𝛼 . 

 𝜒𝐵 𝜒 −𝛼 ,  𝐻    . 

       

Mathcad 15     . 

А     

        

.       -

   𝐷 𝑎𝑥  𝐷 .    -

 : �̅�𝐵   �̅�𝐵,    .  -

      𝜇  𝜎  

 .     .  -

  [𝐷 𝑎𝑥, 𝐷 ]  K – ,  𝐾 =  [ ] (n –  , [ ] –   ) : 

 [𝑥 , 𝑥 + ], 𝑥 + − 𝑥 = 𝑑 = 𝐷 𝑎𝑥−𝐷 𝑖[ ]  , 𝑖 = , , … , 𝐾 − . 

 

    :  

 = 𝑓(𝑥 ) = 𝜎√ 𝜋𝑥 ℯ− ln𝑥𝑖 −𝜇𝜎  

 

 6   𝑥 = 𝑥𝑖+ +𝑥𝑖   𝑖 = , ,… , 𝐾 − . 

  [ ] −      -

 . 
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3   

 

3.1      

 
      , 

 : 

   : 

-  ; 

-     ; 

-       ; 

-     . 

     .  

      -

 PHP [18], mySQL [22]  1 .  

   1   .   -

        -

 .        

   .    -

 1      -    ,   

 -  [21]. 

 

3.2       

 

        

,      [26]  -

 [19]: 

-     ;  

- ,    ; 
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- ,       

 . 

  :   ,   

  ,         

  ,    

. 

      ,  

 ,    ,    

.  

         

 [20]: 

-  ( ) –  ; 

- () –    ; 

- ( )–     -

; 

- () –  ; 

- () –   ; 

- () –    (  -

   ,  ,   -

     ). 

 

3.3     
 

     : 

    .bmp. 

        

  ,        -

.  
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    1    . 

          -

     . 

     ,     

3.1. 

 

 3.1 –    
 

      «  -

»,     3.1      

   . 

 

 3.2 –   
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           -

     « »,    -

 .    

      « »,   

   ,       3.2. 

 

 3.2 –      « » 

 

3.4    

 

       -

   .3.      «  

».      -

,    .    

 « »,    .     

      «  ».  
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      ,    -

   « » 

 

 3.4 -       

  . 

        ,  

    . 

 

3.5       

 

&  
 () 

  = 0; 
 N = 1. (); 
  = . / N; 
     1  
   = Pow( ( . ) - ,2); 
   =  + 

; 
 ; 
  = /( N-1); 
  = sqrt( ); 
  = Log( )-0.5*Log(1+ /pow( ,2));   
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  = Log(1+ /pow( ,2)); 
  = sqrt( ); 
  = 3. ();  
  =1     
   = ( +( -1))/2; 
   = (pow((log( )- ),2))/(2* ); 
   = (1/( *sqrt(6.28318530)* ))*pow(2.7182818,-

); 
   = (  * N*1.5,0,1); 
    = 1   
   .  = ; 
    = 2  
   . 2 = ; 
    = 3  
   . 3 = ; 
    = 4  
   . 4 = ; 
. . . 
    = N  
   . N = ; 
  ; 
 ; 
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     «calc of sizes».     
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      -

  .  

       :   

-       

  ; 

-       -

   ;  

-  ,     -

 ,       -

 . 

       

       

       -

  .       -

  ,    . 
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x
x3 4




Mx2 max x( )

Mx2 90.051
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stdev x( ) 0.099
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