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1      

 
1.1    

 
  IT-          

            .    

   ,      -    ,  

        ,         

  .                 

.                 

   ,          

   [2]. 

        

, ,     ,            

       . ,     ,  

              

  .    ,    ,      

    ,  3D     

   .           

      .      

            

.  

           

   ,            

    ,          

,       .  

            

          .       

-      ,     

     ,      

       , 
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,           ,      

     . 

 
1.2       

 
            , 

             

  .                 

        .  

                 

. 

              

,         .  

                 

  .             

        .  

             

  ,              

      .               

(bpp). 

        ,         

  .     ,    «    »,      

   ,         .        

                ,    ,  

        . 

    –              

    [3]. 

     –        ,     

                   [4]. 

         ,        :  

 ,            ; 
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 ,            ; 

     ,     . 

 
1.2.1  RGB 

 
       -    [5]     

 ,         

   3 .                

          ,      3    

,    : ,       .    , ,     

   ,             

.        ,   ,         

       ,            3 

        .        ,    

    3    – ,       .     

           .     

    ,  RGB         

         . 

,                 

   ,     . ,        – 

   ,          [6].    2 

           : ,     

  ,     3        .     RGB 

       2. 
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 2 –     RGB 

 

                  24 

  .                   

. 

   ,  RG B-         

     0  255,        ,      

             16 777 216   .     

     True Color (    ),    

      ,         

. 

 
1.2.2  CMYK 

 
    CMYK  ,     RGB,    

   ,     .     ,  ,   , 

    .       ,     , 

              .     

 .             

                   ,  

       . ,         

       . 
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              ,  

   ,       ,        . 

               

      . 

        .  

                 

   .              3. 

             0  100.    

        8   .      

    3 2 bpp. 

 

 

 3 –     CMYK 

 
1.3    я     

 
              

       . 

       ,  

               

,          ,      

   .        

ё ,           « »    . 
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  «   »,         ,   

              . 

               . 

            

        .    

    ,     .        

    ,        

 [7]. 

   ,        ,     

            .     

          . 

 
1.3.1  TIFF 

 
TIFF –          [6].  

                . 

                 

      .             

               

  ,            ,    

   ,      .         

          .  

              

              

  ,            , 

           .     

           ,     RGB, YCbCr, 

RGB. 

            ,     , 

             8  64       . 
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 ,        ,  

            . 

           PackBits, ZIP, JBIG, CCITT 

Group 3, CCITT Group 4.  

  CC ITT Group 3, CCITT Group 4     

       .         , 

     ,      ,  

   . 

            ,     

   .              

    ,     T IFF  

        .     ,      

      . 

 
1.3.2  JPEG 

 
            

    JPEG.             

,     ,      .     

    ,               

    [6].  

              , 

   ,     ,        

   ,      JPEG. 

    ,   ,        

       ,             

         . , 

        ,         

   ,     TIFF, G IF  PNG. 

     JPEG     

  ,             
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         . JPEG     

      ,         . 

       JPEG     

                

   :            8x8 

  ,              

        . 

  , JPEG     ,        

,                 

   ,          ,  

                 

. 

 
1.3.3  PDF 

 
                , 

    PDF. PDF –      

  ,     Adobe Systems      

    PostScript [8]. 

     PDF          

   .        ,     , 

                

   ,   ,             

    . 

              

   ,       

    Adobe Reader,       

    .  

         

   ,       ,     -   . 
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     ,    Lab RGB, 

Grayscale, CMYK, Duotone, Bitmap,        

  . 

 PDF          

  : P DF/X-1, PDF/X-3.  

            

,                  

  . 

             

               

  ,          ,     

    . 

 
1.3.4  PNG 

 
                  

   PNG. PNG –         , 

        [6]. 

             

«    ». -    ,            

  ,            .  

    « »        ,     

              .  

             

    GIF,              

   TIFF.   PNG        

           . 

              

      8  48   , 16      

  ,            8- 24  

         48   . 
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        ,  PNG     

         .          

               ,  G IF.  

  5-25 %        

  ,          GIF     

. 

 ,                

      ,        , 

   , PNG      

  . 

 
1.3.5 я GIF 

 
,             ,     

   ,       ,    ,   

  ,         ,    ,  

     ,      GIF.  

        1. 3.4,     PNG 

        ,  GIF,   GIF  

  ,   P NG     –        

,     [6].  

         ё    , 

              

   . GIF         

.  GIF          ,  

       - . 

             

                     256 

. 

     G IF      

,    - . 
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          , GIF 

            .  

      256-        . 

              « ».     

         GIF,  

,    « »   ,     .  

   « »  (    - ). 

GIF      L ZW.         

,           .     

,                 [9]. 

 L ZW          .   

  ,      G IF          

  .  

    LZW     1 978      

        [10],    1984          

 [11]. LZW     ё    «   »     . 

          ,       

    . 

 

1.4 я         

 
             

  ё   ,           

          ,  ,     

                 /  

      ,         [12], 

      4. 
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 4 –               

           

 

 ,     ,          4, 

              ,     

       .          

 . 

     ,         

,       ё    ,        

          /    ,     

    .           

        ,           

        ,      . 

  5             

. 
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 5 –           

 

              

                   

.                  

.  
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2    я     

 
2.1           щ  

 
             

              [12].     

-          (        ) 

    

 

           ∑ ∑                       
   

   
    

(1) 

 

              ; 

                    . 

,                      
         ,   

  

 

           ∑ ∑                      
   

   
     (2) 

 

              ; 

                  . 

          

.                   

,          

         |      |           (3) 

 

 |      |  [                ]    –    -   ; 
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            [             ] –     . 

                  -

     .       , 

   ,  

  [             ]   (         )  (4) 

 

  [ ] –      .  

    ,         -  

                                    . 

   ,                          

                        

                    

                -

  . 

            

.                              (    u  v   ).  

         ,   , 

            .      

                             .       -           

(              .                     
 

          ∑ ∑          
   

   
     (5) 
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   ,    ,           ,  

            

       .     ,     

    .  

       ,          

                

                   (6) 

 

 * –    .  

  (6)    , : 

 |      |  |        | (7) 

 

 (7)   ,     . 

 
2.2      

 
          ,   

            .      

,    ,           -    

.     ,          

,    ( )         

       . 

 ,              

       ,     3     

  ,     , :  ,      

   .  
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2.2.1          
 

             

     ,            

- ,              

     ,         D0 [13]. 

          

        {                                   (8) 

 

   –     ,       ,     

                             , 

      ;               –                  –    

     .  

               

        [              ]     (9) 

 

      –     . 

  6               

,         : 

 

 

 6 –  –           

    ,  –        
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       ,          

        ,              

   .         

        . 

 

2.2.2       

 
             

                   

           [         ]   
(10) 

 

            

               7. 

 

 

 7 –           

            

           ,  

             

.  

             

      .  

   ,          
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               [13]. 

 
2.2.3         

 
                 

                     
(11) 

 

                    

 0,667        .     8  

                   
 

 

 8 –              

             D0 

 

              

   .  

        ,     

             

      ,             

   ,           

          ,      
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    [13]. 

 
2.3      

 

              

          -    

.  

                

           ,  

             

   - .      

                

                      (12) 

 

         –           

  . 

        :  

   ,          

    [13]. 

 
2.3.1         

 
             

 

        {                                   (13) 

 

    –    ; 



29 

              –                     

. 

  9          

      ,      

               . 

 

 

 9 –    :         

      ;          

     ;          

 

      ,      

   ,     ,      

   « »       . 

           

             

 [13]. 

 
2.3.2       

 
            

                  

 

           [         ]   
(14) 
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  10          

          ,  

           ,     

        . 

 

 

 10 –  –         

        ,  –        

     ,  –        

    

 

            

      ,         

.             

         [13]. 

 
 
2.3.3         

 
              

,        D0     ,    

 

                        
(15) 
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  11          

       ,         

    ,          

      . 

 

 

 11 –  –         

        ,  –        

     ,  –        

    

 

          

             ,      

     [13]. 

 
2.4     

 
  –      

       (16) 

 

 a, b –    ; 

   –    , ,        –1,        .  

       ,       –     

          .     ,           . 
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,        –          

[14]. 

        (17)   –  

   (18)  
                            (17) 

                            (18) 

 

  ̅        -    .      ̅           ,              

    

                                                            

                        
(19) 

 

              

   (  12). 

 

 

 12 –         
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.                  

   . 

 

                    √     .              

   | |. ,               

     (        ),    

                . 

           : 

   | |                           (20) 

 

     ,        (21). 

    | |  (   (         )      (         )) (21) 

 

                          .  n-           –   

     ,             ( 22). 

                     (22) 

 

               {           }.  
 ,            n-    

   . 
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3    я 

 
            

 Microsoft Visual Studio 2008  .          

,             C#. 

    Microsoft Visual Studio         

C#,                  . 

               C#.  

         ,     

, : 

 ; 

      ; 

  ; 

       . 

             

  .     C#,            

    : C++, C, Java, SmallTalk, Delphi, Visual Basic 

 . .          ,  C#          

,         ,             

    (   ,    ,     

),             .     

    ,        ,     

    ++,           

. 

    ,                 

    ,             

   ,          

-      .    ,  

                -     . 

,                
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   ,        -     -

.  

C#     ,    , 

           .      

        ,          

    ,    ,   .    

      -    .  

      ,    ,         

   ,             

,    ,             -

,          ,     

          . 

 
3.1 я  

 
    ,         

,        13.  

 ,             

      .  ,        

 ,   ,      

   256*256      .bmp  .jpg. 

 ,              

  ,                .  

            ,     

              . 
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 13 –      
 

     (  14),        

     –             

    : 

       ( ); 

         ( ); 

     ( ); 

       ( ); 

         ( ); 

         ( ); 

          (D0). 
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 14 –     

 
     ,           , 

            60 (    15). 

 

 

 15 –             70 

 

             1- 3,  

        16. 
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 16 –             2 

 
       ,      

«   »      «   »,          17. 

            , .bmp  .jpg.   

           « », «   », « »  

   « »        . 

 

 

 17 –    . 
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3.2      

 
        : 

     ; 

         ; 

       ; 

             ; 

          . 

         ,      

   ,            ,  

        18. 

 

 

 18 –     

 

            ,      

       ,         

      ,            . 

                 

       ,         19. 
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 19 –         

 

     ,    ,         

    ,         20,        

                ,  

               

.              

               

   ,              

       . 

 

 

 20 –         
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   ,            

,             . 

     : 

     ; 

               

         ; 

          ; 

             ; 

             ; 

              

; 

              

  . 

              

      Windows Forms      

 C#,          

,              

  . 

 ,        ,  

            

  . 
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 Щ  

 

 –     

RGB – Red, Green, Blue 

CMYK – Cyan, M agenta, Yellow, Key co lor 

TIFF – Tagged Image F ile Format 

JPEG – Joint Photog raphic Experts G roup 

JBIG – Joint Bi-leve l Image Expe rts Group 

PDF – Portable Document Format 

 –        

PNG – portable netwo rk graphics 

GIF – Graphics I nterchange Format 
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