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3 

 

 

ɺɺɽɼɽʅʀɽ 

 

ɼʘʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʣʦʞʝʥʠʝʤ ʢ ʨʘʙʦʯʝʡ 

ʧʨʦʛʨʘʤʤʝ ʜʠʩʮʠʧʣʠʥʳ çʉʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷè, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʤʘʛʠʩʪʨʘʥʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʤʘʛʠʩʪʨ ʷʚʣʷʝʪʩʷ ʫʯʝʥʦʡ 

ʩʪʝʧʝʥʴʶ ʠ ʧʦʵʪʦʤʫ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʥʦʩʠʪʝʣʴ ʪʘʢʦʡ ʩʪʝʧʝʥʠ ʜʦʣʞʝʥ 

ʫʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʥʦ ʠ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 

ʨʘʙʦʪʫ ʩ ʦʙʲʝʢʪʘʤʠ, ʠʟʫʯʘʝʤʳʤʠ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ.  

ɼʠʩʮʠʧʣʠʥʘ çʉʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷè 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʷʚʣʷʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʢʦʩʤʠʯʝʩʢʠʤʠ ʘʧʧʘʨʘʪʘʤʠ (ʂɸ) 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ). ʉ ʫʯʝʪʦʤ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, 

ʩʪʫʜʝʥʪ-ʤʘʛʠʩʪʨʘʥʪ, ʦʙʫʯʘʶʱʠʡʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ "ʀʥʬʦʨʤʘʪʠʢʘ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ", ʜʦʣʞʝʥ ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ɼɿɿ, ʘ ʪʘʢ ʞʝ ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʙʘʟʦʚʳʭ ʦʧʝʨʘʮʠʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʵʪʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʦʵʪʦʤʫ 

ʚ ʨʘʤʢʘʭ ʮʠʢʣʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʚʥʠʤʘʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ 

ʨʘʟʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ ɼɿɿ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʩʭʦʜʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʘʪʝ tiff . ʀʤʝʥʥʦ ʚ ʪʘʢʦʤ ʬʦʨʤʘʪʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ɼɿɿ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʢʘʢ 

ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʝ, ʪʘʢ ʠ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʠʝ.  
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ1 

ɺʀɿʋɸʃʀɿɸʎʀʗ ʀɿʆɹʈɸɾɽʅʀʁ ɼɿɿ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʬʦʨʤʘʪʦʤ tiff, ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ 

ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ. 

1.1 ʀɿʆɹʈɸɾɽʅʀʗ ɼɿɿ ɺʓʉʆʂʆɻʆ ʈɸɿʈɽʐɽʅʀʗ 

1.1.1 ʆʩʦʙʝʥʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ ɼɿɿ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʟʦʙʨʘʞʝʥʠʡ ɼɿɿ ʷʚʣʷʶʪʩʷ ʠʭ 

ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ 

ʛʣʫʙʠʥʝ. ʊʘʢ, ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʂɸ ɼɿɿ 

çʈʝʩʫʨʩ-ɼʂ1è, ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʤʦʥʦʭʨʦʤʥʦʛʦ 

(ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʦʛʦ, ʣʠʙʦ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʛʦ) ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʩʦʪʥʠ ʪʳʩʷʯ ʩʪʨʦʢ ʧʦ 6104 ʧʠʢʩʝʣʘ ʚ ʩʪʨʦʢʝ. ʇʨʠ ʵʪʦʤ ʚ ʬʘʡʣʝ 

ʥʘ ʢʘʞʜʳʡ ʧʠʢʩʝʣ ʦʪʚʦʜʠʪʩʷ ʜʚʘ ʙʘʡʪʘ, ʠʟ ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ 

ʷʚʣʷʶʪʩʷ 10 ʤʣʘʜʰʠʭ ʙʠʪ. ʊʘʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʦʚ ʦʪ 0 ʜʦ 1023 ʝʜʠʥʠʮ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʜʦʙʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷ ʤʦʥʦʭʨʦʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 

ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʝʛʦ ʣʫʯʰʝ ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʘʢ ʧʦʣʫʪʦʥʦʚʦʝ ʚ ʦʪʪʝʥʢʘʭ 

ʩʝʨʦʛʦ ʮʚʝʪʘ, ʪʦ ʝʩʪʴ ʦʪ ʯʝʨʥʦʛʦ ʜʦ ʙʝʣʦʛʦ. 

ɺʠʜʝʦ ʩʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʝʝ ʨʘʟʨʝʰʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ ʚ ʨʝʞʠʤʝ True Color. ʇʨʠ ʵʪʦʤ ʮʚʝʪ ʦʪʜʝʣʴʥʦʛʦ 

ʧʠʢʩʝʣʷ ʢʦʜʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 4-ʭ ʙʘʡʪ, ʠʩʧʦʣʴʟʫʷ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ RGB 

ʤʦʜʝʣʴ ʮʚʝʪʘ. ʉʪʨʫʢʪʫʨʘ ʢʦʜʘ ʧʠʢʩʝʣʷ ʚ ʨʝʞʠʤʝ True Color ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1.1. 

 

ʈʝʟʝʨʚʥʳʡ 

ʙʘʡʪ 

ɹʘʡʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʛʦʣʫʙʦʛʦ (Blue) 

ʮʚʝʪʘ   

ɹʘʡʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʟʝʣʝʥʦʛʦ (Green) 

ʮʚʝʪʘ   

ɹʘʡʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʢʨʘʩʥʦʛʦ (Red) 

ʮʚʝʪʘ   

ʈʠʩʫʥʦʢ 1.1 ï ʉʪʨʫʢʪʫʨʘ ʢʦʜʘ ʮʚʝʪʘ ʧʠʢʩʝʣʷ ʚ ʨʝʞʠʤʝ True Color 
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ɺ RGB ʤʦʜʝʣʠ ʪʨʠ ʮʚʝʪʘ Red (ʢʨʘʩʥʳʡ), Green (ʟʝʣʝʥʳʡ) ʠ Blue 

(ʛʦʣʫʙʦʡ) ʥʘʟʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʮʚʝʪʘʤʠ. ɺʩʝ ʧʨʦʯʠʝ ʮʚʝʪʘ ʧʦʣʫʯʘʶʪʩʷ 

ʩʤʝʰʠʚʘʥʠʝʤ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʧʦʨʮʠʷʭ ʵʪʠʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʤʦʥʦʭʨʦʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʪʪʝʥʢʘʭ 

ʩʝʨʦʛʦ ʮʚʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʩʝ ʪʨʠ ʦʩʥʦʚʥʳʭ ʮʚʝʪʘ ʙʨʘʪʴ ʚ ʧʨʦʧʦʨʮʠʠ 

1:1:1. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʩʧʘʢʦʚʢʝ ʩʦʜʝʨʞʠʤʦʛʦ ʬʘʡʣʘ ʩ ʤʦʥʦʭʨʦʤʥʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʷʨʢʦʩʪʴ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʨʠʚʝʜʝʥʥʫʶ ʥʘ 

ʨʠʩʫʥʢʝ 1.1 ʩʪʨʫʢʪʫʨʫ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʮʚʝʪʦʚ. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ 

ʜʚʫʭʙʘʡʪʦʚʳʤʠ (16-ʪʠ ʙʠʪʥʳʤʠ) ʢʦʜʘʤʠ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ, ʟʘʧʠʩʘʥʥʳʤʠ 

ʚ ʬʘʡʣʝ, ʩ 8-ʤʠ ʙʠʪʥʳʤʠ ʢʦʜʘʤʠ ʷʨʢʦʩʪʠ ʮʚʝʪʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʧʠʢʩʝʣʝʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʤʠ ʚʠʜʝʦ ʩʠʩʪʝʤʦʡ ʢʦʤʧʴʶʪʝʨʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʧʦʜʨʦʙʥʝʡ. 

ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ, ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʷ ʤʦʥʦʭʨʦʤʥʦʛʦ (ʚ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ) 

ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʚʥʘ 200 ʝʜʠʥʠʮʘʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʠʟ ʪʨʝʭ ʙʘʡʪ 

ʢʦʜʘ ʮʚʝʪʘ ʧʠʢʩʝʣʷ ʧʦʣʫʯʠʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ 200, ʢʦʪʦʨʦʝ ʚ 

ʜʚʦʠʯʥʦʤ ʢʦʜʝ ʨʘʚʥʦ 11001000. ɺ ʨʝʟʫʣʴʪʘʪʝ 3 ʙʘʡʪʘ ʢʦʜʘ  ʮʚʝʪʘ ʙʫʜʫʪ 

ʩʦʜʝʨʞʘʪʴ ʢʦʜ  11001000 11001000 11001000. ʇʦʩʢʦʣʴʢʫ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʜʘ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʙʘʡʪʘ ʨʘʚʥʦ 255, ʪʦ ʣʶʙʦʡ ʧʠʢʩʝʣʴ, 

ʢʦʪʦʨʦʤʫ ʚ ʬʘʡʣʝ ʩʦʧʦʩʪʘʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ʥʝ ʙʦʣʝʝ, ʯʝʤ 255, ʥʘ ʵʢʨʘʥʝ 

ʤʦʥʠʪʦʨʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʚ 

ʬʘʡʣʝ ʷʨʢʦʩʪʴʶ. ɼʣʷ ʤʥʦʞʝʩʪʚʘ ʪʘʢʠʭ ʧʠʢʩʝʣʝʡ ʥʘ ʵʢʨʘʥʝ ʙʫʜʝʪ 

ʧʨʘʚʠʣʴʥʦ ʦʪʦʙʨʘʞʘʪʴʩʷ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʷʨʢʦʩʪʴ.  

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚ ʬʘʡʣʝ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʠʘʧʘʟʦʥʫ ʟʥʘʯʝʥʠʡ 10-ʙʠʪʥʦʛʦ 

ʢʦʜʘ. ʉʪʘʥʜʘʨʪʥʳʝ ʧʘʢʝʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʙʦʪʫ ʩ ʨʘʩʪʨʦʚʦʡ 

ʛʨʘʬʠʢʦʡ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʫʧʘʢʦʚʢʝ 

ʷʨʢʦʩʪʠ 10-,ʙʠʪʥʦʛʦ ʢʦʜʘ ʧʠʢʩʝʣʘ ʚ RGB ʩʪʨʫʢʪʫʨʫ ʜʦʧʫʩʢʘʶʪ ʩʠʣʴʥʳʝ 

ʠʩʢʘʞʝʥʠʷ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ. 

ʂʦʥʢʨʝʪʥʳʝ ʠʩʢʘʞʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʣʛʦʨʠʪʤʘ ʫʧʘʢʦʚʢʠ ʢʦʜʘ 

ʷʨʢʦʩʪʠ ʚ RGB ʩʪʨʫʢʪʫʨʫ. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʨʘʙʦʪʫ ʦʜʥʦʛʦ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. 
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ʇʫʩʪʴ 10-ʨʘʟʨʷʜʥʳʡ ʜʚʦʠʯʥʳʡ ʢʦʜ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʷ ʨʘʚʝʥ 

1100110000 (=816). ʅʘ ʨʠʩʫʥʢʝ 1.2 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʨʝʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʵʪʦʛʦ ʢʦʜʘ ʧʦʩʣʝ ʚʳʨʘʚʥʠʚʘʥʠʷ ʤʣʘʜʰʝʛʦ ʨʘʟʨʷʜʘ ʢʦʜʘ ʧʦ 

ʤʣʘʜʰʝʤʫ ʨʘʟʨʷʜʫ ʙʘʡʪʦʚ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʝ ʟʘʧʦʣʥʝʥʥʳʤ ʨʘʟʨʷʜʘʤ 24-ʨʘʟʨʷʜʥʳʭ ʢʦʜʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷ 0. ʕʪʠ ʨʘʟʨʷʜʳ ʥʝ ʟʘʧʦʣʥʝʥʳ ʜʣʷ ʙʦʣʴʰʝʡ 

ʥʘʛʣʷʜʥʦʩʪʠ ʠʣʣʶʩʪʨʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʝʭ ʵʢʟʝʤʧʣʷʨʦʚ ʟʘʜʘʥʥʦʛʦ 10-

ʨʘʟʨʷʜʥʦʛʦ ʢʦʜʘ. 

ʅʘ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʜʚʘ ʩʪʘʨʰʠʭ ʙʠʪʘ ʷʨʢʦʩʪʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ 

ʧʦʧʘʣʠ ʥʘ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʚʫʭ ʤʣʘʜʰʠʭ ʙʠʪ ʷʨʢʦʩʪʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. 

ɼʚʘ ʩʪʘʨʰʠʭ ʙʠʪʘ ʷʨʢʦʩʪʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʧʦʧʘʣʠ ʥʘ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʜʚʫʭ ʤʣʘʜʰʠʭ ʙʠʪ ʷʨʢʦʩʪʠ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ. ɼʚʘ ʩʪʘʨʰʠʭ ʙʠʪʘ ʷʨʢʦʩʪʠ 

ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ ʦʢʘʟʘʣʠʩʴ ʟʘ ʣʝʚʦʡ ʛʨʘʥʠʮʝʡ 24-ʨʘʟʨʷʜʥʦʛʦ ʢʦʜʘ ʮʚʝʪʘ 

ʧʠʢʩʝʣʷ. ɽʩʣʠ ʚʩʝ ʧʦʢʘʟʘʥʥʳʝ ʢʦʜʳ ʩʣʦʞʠʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠ, ʣʠʙʦ 

ʣʦʛʠʯʝʩʢʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʳʤ) ʪʦ ʚʤʝʩʪʦ 

ʞʝʣʘʝʤʦʛʦ, ʥʦ ʥʝʚʦʟʤʦʞʥʦʛʦ, ʩʣʫʯʘʷ R = G = B = 1100110000 = 816 

ʧʦʣʫʯʠʤ: 

 

ʈʠʩʫʥʦʢ 1.2 ï ʇʨʠʤʝʨ ʫʧʘʢʦʚʢʠ 10-ʙʠʪʥʦʛʦ ʢʦʜʘ ʷʨʢʦʩʪʠ ʚ RGB cʪʨʫʢʪʫʨʫ 

 

-  R = 00110000 = 48 (ʫʪʨʘʯʝʥʦ 816 ï 48 = 768 ʝʜʠʥʠʮ ʷʨʢʦʩʪʠ); 

- G = 00110011 = 51 (ʫʪʨʘʯʝʥʦ 816 ï 51 = 765 ʝʜʠʥʠʮ ʷʨʢʦʩʪʠ); 

- B = 00110011 = 51 (ʫʪʨʘʯʝʥʦ 816 ï 51 = 765 ʝʜʠʥʠʮ ʷʨʢʦʩʪʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʫʧʘʢʦʚʢʠ ʟʘʜʘʥʥʦʡ ʷʨʢʦʩʪʠ ʚ RGB ʩʪʨʫʢʪʫʨʫ 

ʩʦʭʨʘʥʠʣʦʩʴ ʦʢʦʣʦ 6% ʟʘʜʘʥʥʦʡ ʷʨʢʦʩʪʠ: 50/816 º 0,06. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪ 

ʤʝʩʪʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʝʨʦʡ ʧʘʣʠʪʨʳ, ʧʦʩʢʦʣʴʢʫ R  ̧G ʠ R  ̧B. 

ɹʘʡʪ B ɹʘʡʪ G ɹʘʡʪ R 

              1 1 0 0 1 1 0 0 0 0 

      1 1 0 0 1 1 0 0 0 0         

0 0 1 1 0 0 0 0                 

ʈʝʟʫʣʴʪʘʪ  ʫʧʘʢʦʚʢʠ 10-ʨʘʟʨʷʜʥʦʛʦ ʢʦʜʘ ʚ RGB ʩʪʨʫʢʪʫʨʫ: 

0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 0 0 
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ʇʦʥʷʪʥʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʦʪʝʨʠ ʩʪʘʨʰʠʭ ʨʘʟʨʷʜʦʚ ʢʦʜʦʚ ʷʨʢʦʩʪʝʡ 

ʧʠʢʩʝʣʦʚ ʥʝʜʦʧʫʩʪʠʤʳ. ʀʩʢʣʶʯʠʪʴ ʪʘʢʠʝ ʧʦʪʝʨʠ ʤʦʞʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ: ʧʝʨʝʜ ʫʧʘʢʦʚʢʦʡ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʦʚ ʚ RGB ʩʪʨʫʢʪʫʨʫ 10-

ʙʠʪʥʳʝ ʢʦʜʳ ʧʠʢʩʝʣʦʚ ʩʜʚʠʛʘʪʴ ʚʧʨʘʚʦ ʥʘ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʷʜʦʚ, ʪʦ ʝʩʪʴ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ ʜʚʘ ʨʘʟʨʷʜʘ. ʇʨʠ ʵʪʦʤ 

ʤʦʞʝʪ ʪʝʨʷʪʴʩʷ ʪʦʯʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʬʘʡʣʘ ʥʘ ʵʢʨʘʥ 

ʤʦʥʠʪʦʨʘ, ʥʦ ʜʨʫʛʦʛʦ ʨʝʰʝʥʠʷ ʥʝʪ.  

1.1.2 ʉʪʨʫʢʪʫʨʘ tiff ʬʘʡʣʦʚ 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠʟʣʘʛʘʝʤʦʛʦ ʜʘʣʝʝ ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʪʨʫʢʪʫʨʝ ʬʘʡʣʦʚ 

ʬʦʨʤʘʪʘ tiff  ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʠʩʪʦʯʥʠʢʘ [1].  

ʀʟʦʙʨʘʞʝʥʠʷ, ʬʦʨʤʠʨʫʝʤʳʝ, ʥʘʧʨʠʤʝʨ, ʂɸ ɼɿɿ çʈʝʩʫʨʩ-ɼʂ1è, 

ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʚ ʬʘʡʣʳ ʬʦʨʤʘʪʘ tif   (tiff ). 

1.1.2.1 ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʠ ʠʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ ʦ tiff ʬʦʨʤʘʪʝ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʨʘʩʧʘʢʦʚʢʠ ʜʘʥʥʳʭ ʠʟ ʬʘʡʣʦʚ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʬʦʨʤʘʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʵʪʠ 

ʬʦʨʤʘʪʳ ʟʥʘʪʴ. ʇʦʵʪʦʤʫ ʧʨʠʚʝʜʝʤ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʬʘʡʣʦʚ tif   (tiff) ʬʦʨʤʘʪʦʚ [1]. 

ʅʘʯʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ tif   (tiff) ʬʦʨʤʘʪʘʭ ʬʘʡʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.1.  

ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ TIFF ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʚ ʣʶʙʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʨʝʜʘʭ. ʌʦʨʤʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʣʘʪʬʦʨʤ, 

ʪʨʝʙʫʶʱʠʭ ʭʨʘʥʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 

TIFF ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʮʝʣʝʚʳʭ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʠʭ 

ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʩʪʨʦʚʳʭ ʬʦʨʤʘʪʦʚ. ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʩʰʠʨʷʪʴʩʷ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʭʝʤʳ ʩʞʘʪʠʷ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʵʪʦʪ 

ʬʦʨʤʘʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ TIFF ʙʳʣʘ ʚʳʧʫʱʝʥʘ Aldus Corporation ʚ 1986 ʛʦʜʫ ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʘ ʭʨʘʥʝʥʠʷ ʯʝʨʥʦ-ʙʝʣʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʕʪʦʪ 

ʧʝʨʚʳʡ ʦʙʱʝʜʦʩʪʫʧʥʳʡ ʚʘʨʠʘʥʪ ʙʳʣ ʪʨʝʪʴʝʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʬʦʨʤʘʪʘ 

TIFF, ʭʦʪʷ ʝʤʫ ʠ ʥʝ ʙʳʣ ʧʨʠʩʚʦʝʥ ʥʦʤʝʨ ʚʝʨʩʠʠ. ʄʦʜʠʬʠʢʘʮʠʷ 4.0 
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(1987ʛ.) ʧʦʜʜʝʨʞʠʚʘʣʘ ʦʙʨʘʙʦʪʢʫ ʥʝʩʞʘʪʳʭ ʮʚʝʪʥʳʭ RGB- ʠʟʦʙʨʘʞʝʥʠʡ. 

TIFF ʤʦʜʠʬʠʢʘʮʠʠ 5.0 (1988ʛ), ʧʦʟʚʦʣʷʣ ʭʨʘʥʠʪʴ ʧʘʣʠʪʨʦʚʳʝ ʮʚʝʪʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʣ ʘʣʛʦʨʠʪʤ ʩʞʘʪʠʷ LZW. TIFF 6.0 (1992ʛ.) 

ʦʙʣʘʜʘʣ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʮʚʝʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʪʘʥʜʘʨʪʘʭ 

CMYK ʠ YCbCr, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʩʞʘʪʠʷ JPEG. 

ʊʘʙʣʠʮʘ 1.1 ï ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ tiff  ʬʦʨʤʘʪʝ 

ʋʞʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ TIFF ï ʵʪʦ ʩʪʘʥʜʘʨʪʥʳʡ ʬʘʡʣʦʚʳʡ ʬʦʨʤʘʪ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʨʦʛʨʘʤʤ ʨʠʩʦʚʘʥʠʷ ʠ ʨʘʙʦʪʳ ʩ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʥʘʩʪʦʣʴʥʳʤʠ ʠʟʜʘʪʝʣʴʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʩʰʠʨʝʥʠʶ, ʧʦʟʚʦʣʷʶʱʘʷ ʟʘʧʠʩʳʚʘʪʴ ʨʘʩʪʨʦʚʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʣʶʙʦʡ ʧʠʢʩʝʣʴʥʦʡ ʛʣʫʙʠʥʳ, ʜʝʣʘʝʪ ʵʪʦʪ ʬʦʨʤʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʠʜʝʘʣʴʥʳʤ ʜʣʷ  ʭʨʘʥʝʥʠʷ  ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʀʤ:̫ TIFF 

ʊʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ: Tag Image  File Format ï ʪʝʛʦʚʳʡ 

ʬʦʨʤʘʪ ʬʘʡʣʦʚ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ 

ʊʠʧ: ʈʘʩʪʨʦʚʳʡ 

ʎʚʝʪʘ: ʆʪ 1 ʜʦ 24 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʤʝʪʦʜʳ ʩʞʘʪʠʷ 

ʨʘʟʤʝʨʦʚ ʬʘʡʣʦʚ 

RLE, LZW, CCITT Group 3 ʠ Group 4, 

JPEG, ʙʝʟ ʩʞʘʪʠʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ: 2
32

-1 

ɹʦʣʴʰʝ ʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʬʘʡʣʝ: 

ʜʘ 

ʉʦʟʜʘʪʝʣʴ: Aldus 

ʇʣʘʪʬʦʨʤʳ: MS-DOS, Macintosh, UNIX 

ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ: ɹʦʣʴʰʠʥʩʪʚʦʤ ʧʨʦʛʨʘʤʤ, 

ʨʘʙʦʪʘʶʱʠʭ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ 

ʥʘʩʪʦʣʴʥʳʤʠ ʠʟʜʘʪʝʣʴʩʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ 

ʇʨʠʤʝʥʝʥʠʝ:    ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ. 
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TIFF ʠʤʝʝʪ ʨʝʧʫʪʘʮʠʶ ʤʦʱʥʦʛʦ ʠ ʛʠʙʢʦʛʦ ʬʦʨʤʘʪʘ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʠ ʩʣʦʞʥʦʛʦ ʠ ʟʘʛʘʜʦʯʥʦʛʦ ï ʩ ʜʨʫʛʦʡ. ʆʪʢʨʳʪʦʩʪʴ TIFF 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝ ʟʘʜʫʤʘʥʥʦʝ. ʆʜʥʘʢʦ ʦʪʢʨʳʪʦʩʪʴ TIFF ʠ ʝʛʦ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʝʚʨʘʱʘʶʪ ʵʪʦʪ ʬʦʨʤʘʪ ʚ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʧʫʪʘʥʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʥʠʤʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ.  

ʀʥʦʛʜʘ ʩʣʫʯʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ, ʩʧʦʩʦʙʥʘʷ ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ 

TIFF, ʥʝ ʯʠʪʘʝʪ ʢʦʥʢʨʝʪʥʳʡ ʬʘʡʣ, ʭʦʪʷ ʪʠʧ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʜʘʥʥʳʭ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʦʡ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦ 

ʢʦʪʦʨʳʤ çʦʪʣʠʯʥʳʡè ʬʘʡʣ TIFF ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʦʙʨʘʣʩʷ ʚ ʬʦʨʤʘʪʝ TIFF. 

ɻʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʯʪʝʥʠʷ TIFF, ʷʚʣʷʝʪʩʷ ʧʦʨʷʜʦʢ ʟʘʧʠʩʠ ʙʘʡʪʦʚ. 

ɹʘʡʪʳ ʚ 16- ʠ 32-ʙʠʪʦʚʳʭ ʩʣʦʚʘʭ ʜʘʥʥʳʭ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʘʨʭʠʪʝʢʪʫʨʘʭ ʧʨʦʮʝʩʩʦʨʦʚ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘʧʨʠʤʝʨ, ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʨʦʮʝʩʩʦʨʦʚ ʬʠʨʤʳ Intel ʠʩʧʦʣʴʟʫʝʪ ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʥʦʛʦ 

ʙʘʡʪʦʚʳʭ ʢʦʜʦʚ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʧʦ ʧʨʠʥʮʠʧʫ çʤʣʘʜʰʠʡ ʚ 

ʤʣʘʜʰʝʤè. ɸʨʭʠʪʝʢʨʫʪʘ ʧʨʦʮʝʩʩʦʨʦʚ Motorola MC68000A ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ 

ʵʪʦʛʦ ʧʨʠʥʮʠʧ ï çʩʪʘʨʰʠʡ ʚ ʤʣʘʜʰʝʤè. ʏʪʝʥʠʝ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ 

ʧʦʨʷʜʢʝ ʙʘʡʪʦʚ çʩʪʘʨʰʠʡ ʚ ʤʣʘʜʰʝʤè, ʚ ʬʦʨʤʘʪʝ çʤʣʘʜʰʠʡ ʚ ʤʣʘʜʰʝʤè 

(ʣʠʙʦ ʥʘʦʙʦʨʦʪ) ʧʨʠʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ çʤʫʩʦʨʘè. 

ɼʨʫʛʠʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʘʣʛʦʨʠʪʤ ʢʦʜʠʨʦʚʘʥʠʷ, 

ʧʨʠʤʝʥʝʥʥʳʡ ʜʣʷ ʩʞʘʪʠʷ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʦʥʢʨʝʪʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʩʞʘʪʠʷ ʜʘʥʥʳʭ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʚ ʬʦʨʤʘʪʝ tif. ʅʘʧʨʠʤʝʨ, 

ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʩʧʘʢʦʚʢʫ ʜʘʥʥʳʭ, ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʤ LZW. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʭ ʬʘʪʘʣʴʥʳʤʠ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʥʝʢʦʨʨʝʢʪʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʨʦʛʨʘʤʤʦʡ ʜʘʥʥʳʭ ʪʝʛʦʚ, 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʮʚʝʪʦʚʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠʣʠ 
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ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʯʠʪʘʪʴ ʩʪʨʦʢʠ ʨʘʟʚʝʨʪʢʠ ʨʘʩʪʨʘ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʯʝʪʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪʦʚ. 

1.1.2.2 ʆʨʛʘʥʠʟʘʮʠʷ ʬʘʡʣʘ 

ʌʘʡʣʳ ʬʦʨʤʘʪʘ TIFF ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʨʘʟʜʝʣʦʚ:  

- ʟʘʛʦʣʦʚʢʘ ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʡ (Image File Header ï IFH); 

- ʜʠʨʝʢʪʦʨʠʠ ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʡ (Image File Directory ï IFD); 

- ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ. 

ʀʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʟʜʝʣʦʚ ʥʝʦʙʭʦʜʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ IFH ʠ 

IFD. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʧʫʩʢʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʬʘʡʣʘ 

TIFF, ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ (ʧʨʘʚʜʘ, ʪʘʢʦʡ ʬʘʡʣ ʙʫʜʝʪ 

ʙʝʩʧʦʣʝʟʥʳʤ). ʌʘʡʣ TIFF, ʩʦʜʝʨʞʘʱʠʡ ʥʝʩʢʦʣʴʢʦ ʠʟʦʙʨʘʞʝʥʠʡ, ʙʫʜʝʪ 

ʚʢʣʶʯʘʪʴ ʩʪʦʣʴʢʦ ʞʝ ʜʠʨʝʢʪʦʨʠʡ ʬʘʡʣʘ ʠ ʨʘʟʜʝʣʦʚ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ (ʧʦ 

ʦʜʥʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ). 

TIFF ʠʤʝʝʪ ʨʝʧʫʪʘʮʠʶ ʩʣʦʞʥʦʛʦ ʬʦʨʤʘʪʘ, ʧʦʩʢʦʣʴʢʫ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʢʘʞʜʦʡ ʜʠʨʝʢʪʦʨʠʠ ʠ ʝʝ ʜʘʥʥʳʭ (ʚʢʣʶʯʘʷ ʨʘʩʪʨʦʚʳʝ 

ʜʘʥʥʳʝ) ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ. ɽʜʠʥʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʬʘʡʣʘ TIFF, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ, ʷʚʣʷʝʪʩʷ ʟʘʛʦʣʦʚʦʢ ï ʦʥ ʚʩʝʛʜʘ ʟʘʥʠʤʘʝʪ 

ʧʝʨʚʳʝ 8 ʙʘʡʪ ʢʘʞʜʦʛʦ ʬʘʡʣʘ TIFF. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʬʘʡʣʘ 

ʩʦʟʜʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ IFD. ɼʠʨʝʢʪʦʨʠʷ ʬʘʡʣʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʶ ʨʘʩʪʨ ʩʦʩʪʘʚʣʷʶʪ ʩʫʙʬʘʡʣ TIFF. ʅʝ 

ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʬʘʡʣʦʚ ʚ ʬʘʡʣʝ TIFF. 

ʂʘʞʜʘʷ ʜʠʨʝʢʪʦʨʠʷ ʬʘʡʣʘ ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨ 

ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʤʳʭ ʪʝʛʘʤʠ. ʂʘʞʜʳʡ ʪʝʛ - ʵʪʦ 12-ʙʘʡʪʦʚʘʷ ʟʘʧʠʩʴ, 

ʩʦʜʝʨʞʘʱʘʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ. ʊʝʛ ʤʦʞʝʪ 

ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʣʶʙʦʛʦ ʪʠʧʘ, ʠ ʩʧʝʮʠʬʠʢʘʮʠʷ TIFF ʦʧʨʝʜʝʣʷʝʪ ʩʚʳʰʝ 70 

ʪʝʛʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʝʛʠ ʢʘʞʜʦʡ ʜʠʨʝʢʪʦʨʠʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʳʝ ʛʨʫʧʧʳ. 

ʊʝʛʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʝʡ TIFF, ʥʘʟʳʚʘʶʪʩʷ 

ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʠ ʥʝ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʥʝʞʝʣʠ 

çʧʨʝʜʧʠʩʘʥʦè ʧʦʩʣʝʜʥʝʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ. ʊʝʛʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʥʘʟʳʚʘʶʪʩʷ ʯʘʩʪʥʳʤʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 
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ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʯʝʨʝʟ Developer¡s Desk ʬʠʨʤʳ Aldus. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʯʘʩʪʥʳʭ ʪʝʛʘʭ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʩʧʝʮʠʬʠʢʘʮʠʠ TIFF 6.0. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ TIFF 6.0. 

ʪʝʨʤʠʥ ʪʝʛ ʟʘʤʝʥʝʥ ʥʘ ʪʝʨʤʠʥ ʧʦʣʝ. ʊʝʧʝʨʴ ʥʘ ʚʩʶ 12-ʙʘʡʪʦʚʫʶ ʟʘʧʠʩʴ 

ʜʘʥʥʳʭ ʫʢʘʟʳʚʘʝʪ ʪʝʨʤʠʥ ʧʦʣʝ, ʘ ʪʝʨʤʠʥ ʪʝʛ ʧʝʨʝʦʧʨʝʜʝʣʝʥ ʜʣʷ ʫʢʘʟʘʥʠʷ 

ʪʦʣʴʢʦ ʥʘ ʯʠʩʣʦ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʝ ʵʪʦ ʧʦʣʝ. ɿʜʝʩʴ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʧʫʪʘʥʠʮʳ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʝʨʤʠʥ ʪʝʛ. 

ʅʘ ʨʠʩʫʥʢʝ 1.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʚʥʫʪʨʝʥʥʝʡ  

ʩʪʨʫʢʪʫʨʳ ʬʘʡʣʘ TIFF, ʩʦʜʝʨʞʘʱʝʛʦ ʪʨʠ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʈʠʩʫʥʦʢ 1.3 - ʊʨʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ TIFF ʬʘʡʣʘ 

 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʝʨʚʳʤ ʚ ʬʘʡʣʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʝʛʦ ʟʘʛʦʣʦʚʦʢ.  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʘ ʟʘʧʠʩʘʥʳ ʚʩʝ ʜʠʨʝʢʪʦʨʠʠ 

ʬʘʡʣʘ, ʟʘʪʝʤ ï ʚʩʝ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʜʠʨʝʢʪʦʨʠʠ. ɺʦ ʚʪʦʨʦʤ ʧʨʠʤʝʨʝ 

ʧʦʩʣʝ ʢʘʞʜʦʡ ʜʠʨʝʢʪʦʨʠʠ ʬʘʡʣʘ ʟʘʧʠʩʘʥʳ ʝʝ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. ʊʘʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʬʘʡʣʦʚ TIFF, ʩʦʜʝʨʞʘʱʠʭ ʥʝʩʢʦʣʴʢʦ 

ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʝʤ, ʪʨʝʪʴʝʤ, ʚʘʨʠʘʥʪʝ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ 

ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʘ, ʘ ʟʘʪʝʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʩʝ ʜʠʨʝʢʪʦʨʠʠ ʬʘʡʣʘ. 

ʊʘʢʘʷ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʙʝʩʧʦʣʝʟʥʘʷ, ʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ, ʝʩʣʠ 

ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʜʠʨʝʢʪʦʨʠʠ. 

ɿʘʛʦʣʦʚʦʢ  

 ʬʘʡʣʘ TIFF  

 ɿʘʛʦʣʦʚʦʢ  

 ʬʘʡʣʘ TIFF  

 ɿʘʛʦʣʦʚʦʢ  

 ʬʘʡʣʘ TIFF  

IFD 0  IFD 0  ʀʟʦʙʨʘʞʝʥʠʝ 0 

IFD 1  ʀʟʦʙʨʘʞʝʥʠʝ 0  ʀʟʦʙʨʘʞʝʥʠʝ 1 

IFD 2  IFD 1  ʀʟʦʙʨʘʞʝʥʠʝ 2 

ʀʟʦʙʨʘʞʝʥʠʝ 0  ʀʟʦʙʨʘʞʝʥʠʝ 1  IFD 0 

ʀʟʦʙʨʘʞʝʥʠʝ 1  IFD 2  IFD 1 

ʀʟʦʙʨʘʞʝʥʠʝ 2  ʀʟʦʙʨʘʞʝʥʠʝ 2  IFD 2 

ʘ)  ʙ)  ʚ) 

IFD (Image File Directory) ï ɼʠʨʝʢʪʦʨʠʷ ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʂʘʞʜʘʷ IFD (ʜʠʨʝʢʪʦʨʠʷ ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʷ) ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ 

çʜʦʨʦʞʥʦʡ ʢʘʨʪʦʡè, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ ʚʩʝ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ ʬʘʡʣʘ TIFF. 

ɼʘʥʥʳʝ ʜʠʨʝʢʪʦʨʠʠ ʤʦʞʥʦ ʧʨʦʯʝʩʪʴ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʪʨʫʢʪʫʨʳ 

IFD, ʣʠʙʦ ʥʘʡʜʷ ʠʭ ʧʦ ʩʤʝʱʝʥʠʶ, ʟʘʧʠʩʘʥʥʦʤʫ ʚ IFD. ʇʦʩʢʦʣʴʢʫ 

ʚʥʫʪʨʝʥʥʠʝ ʢʦʤʧʦʥʝʥʪʳ TIFF-ʬʘʡʣʘ ʩʚʷʟʳʚʘʶʪʩʷ ʩʤʝʱʝʥʠʷʤʠ, (ʪʘʢ ʢʘʢ 

ʥʝ ʠʤʝʶʪ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʦʟʠʮʠʡ ʚ ʬʘʡʣʝ), ʧʨʦʛʨʘʤʤʳ. ʯʠʪʘʶʱʠʝ ʠ 

ʟʘʧʠʩʳʚʘʶʱʠʝ ʪʘʢʠʝ ʬʘʡʣʳ, ʟʘʯʘʩʪʫʶ ʦʯʝʥʴ ʩʣʦʞʥʳ. 

ɺʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʦʙʲʝʜʠʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ ʬʘʡʣʝ TIFF 

ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

 

IFH   (Image File Header) 

ɿʘʛʦʣʦʚʦʢ ʬʘʡʣʘ  

ʠʟʦʙʨʘʞʝʥʠʷ: 

ʇʦʨʷʜʦʢ ʙʘʡʪʦʚ 

ʅʦʤʝʨ ʚʝʨʩʠʠ 

ʉʤʝʱʝʥʠʝ ʧʝʨʚʦʡ  IFD 

 

IFD  

ɼʠʨʝʢʪʦʨʠʷ 

ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʷ 0 

 IFD  

ɼʠʨʝʢʪʦʨʠʷ 

ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʷ 1 

 IFD  

ɼʠʨʝʢʪʦʨʠʷ 

ʬʘʡʣʘ ʠʟʦʙʨʘʞʝʥʠʷ 2 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ  ʂʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ  ʂʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ 

ʊʝʛ 0  ʊʝʛ 0  ʊʝʛ 0 

ʊʝʛ 1  ʊʝʛ 1  ʊʝʛ 1 

ʊʝʛ n1  ʊʝʛ n2  ʊʝʛ n3 

ʉʤʝʱʝʥʠʝ  

ʩʣʝʜʫʶʱʝʡ IFD 

 ʉʤʝʱʝʥʠʝ  

ʩʣʝʜʫʶʱʝʡ IFD 

 ʉʤʝʱʝʥʠʝ  

ʩʣʝʜʫʶʱʝʡ IFD 

     

ɼʘʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ 0 

 ɼʘʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ 1 

 ɼʘʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ 2 

 

ʈʠʩʫʥʦʢ 1.4 - ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʬʘʡʣʘ TIFF,  

ʩʦʜʝʨʞʘʱʝʛʦ ʥʝʩʢʦʣʴʢʦ ʠʟʦʙʨʘʞʝʥʠʡ  

 

ʉ ʧʦʤʦʱʴʶ ʩʤʝʱʝʥʠʷ ʚ ʬʘʡʣʝ TIFF ʤʦʞʥʦ ʟʘʜʘʪʴ ʦʜʥʦ ʠʟ ʪʨʝʭ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ: 
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- ʩʤʝʱʝʥʠʝ, ʫʢʘʟʘʥʥʦʝ ʚ ʧʦʩʣʝʜʥʠʭ ʯʝʪʳʨʝʭ ʙʘʡʪʘʭ ʟʘʛʦʣʦʚʢʘ, 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʟʠʮʠʶ ʧʝʨʚʦʡ ʜʠʨʝʢʪʦʨʠʠ; 

- ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʝ ʙʘʡʪʘ ʢʘʞʜʦʡ ʜʠʨʝʢʪʦʨʠʠ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʩʤʝʱʝʥʠʠ ʩʣʝʜʫʶʱʝʡ ʜʠʨʝʢʪʦʨʠʠ; 

- ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʝ ʙʘʡʪʘ ʢʘʞʜʦʛʦ ʪʝʛʘ ï ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʤʝʱʝʥʠʠ ʜʘʥʥʳʭ, ʣʠʙʦ ʩʘʤʠ ʜʘʥʥʳʝ. 

ɺʝʣʠʯʠʥʘ ʩʤʝʱʝʥʠʷ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʡʪʦʚ ʦʪ 

ʥʘʯʘʣʘ ʬʘʡʣʘ TIFF. 

1.1.2.3 ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ TIFF ʬʘʡʣʘ  

ɿʘʛʦʣʦʚʦʢ ʬʘʡʣʘ 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʦʩʪʴ ʬʦʨʤʘʪʘ TIFF, ʟʘʧʠʩʘʥʥʳʝ ʚ ʥʝʤ ʬʘʡʣʳ ʠʤʝʶʪ 

ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʟʘʛʦʣʦʚʢʦʚ (IFH): ʦʥ ʩʦʜʝʨʞʠʪ ʪʨʠ ʧʦʣʷ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʠʤʝʝʪ ʜʣʠʥʫ 8 ʙʘʡʪʦʚ (ʪʘʙʣʠʮʘ 1.2). ʇʦʣʷ ʟʘʛʦʣʦʚʢʘ ʩʣʝʜʫʶʪ ʚ ʬʘʡʣʝ 

ʠʤʝʥʥʦ ʚ ʫʢʘʟʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ 1.2 ï ɿʘʛʦʣʦʚʦʢ tiff  ʬʘʡʣʘ 

 

ʅʘ ʷʟʳʢʝ Pascal ʟʘʛʦʣʦʚʦʢ ʬʘʡʣʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ  ʪʠʧʦʤ 

ʜʘʥʥʳʭ: 

type  

  TTiffHeader = record  

    Identifier: word;  

    Version   : word;  

    IFDOffset : dword;  

  end; // TTiffHeader         

ʀʤʷ ʧʦʣʷ ʟʘʛʦʣʦʚʢʘ ʊʠʧ ʜʘʥʥʳʭ ʂʦʤʤʝʥʪʘʨʠʠ 

Identifier  word  (2 ʙʘʡʪʘ) ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʨʷʜʢʘ ʙʘʡʪʦʚ 

Version  word  (2 ʙʘʡʪʘ) ʅʦʤʝʨ ʚʝʨʩʠʠ TIFF 

IFDOffset  
dword  (4 ʙʘʡʪʘ) ʉʤʝʱʝʥʠʝ ʧʝʨʚʦʡ ʜʠʨʝʢʪʦʨʠʠ 

ʬʘʡʣʘ 
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ʇʦʣʝ Identifier  ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 4949h(II ) ʠʣʠ 4D4Dh (MM) ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʙʘʡʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʟʘʧʠʩʘʥʳ ʜʘʥʥʳʝ,  - çʤʣʘʜʰʠʡ ʚ 

ʤʣʘʜʰʝʤè (Intel-ʬʦʨʤʘʪ) ʠʣʠ çʩʪʘʨʰʠʡ ʚ ʤʣʘʜʰʝʤè (Motorola-ʬʦʨʤʘʪ) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝ ʜʘʥʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʩʣʝ ʵʪʦʛʦ ʧʦʣʷ, ʭʨʘʥʷʪʩʷ ʚ 

ʧʦʨʷʜʢʝ ʙʘʡʪʦʚ, ʟʘʜʘʥʥʦʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ. ʋʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʠʟ ʪʝʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʯʪʦ ʦʥʠ ʥʝ ʟʘʚʠʩʷʪ 

ʦʪ ʧʦʨʷʜʢʘ ʙʘʡʪʦʚ ʚ ʬʘʡʣʝ: ʠʤʝʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʧʨʠ 

ʫʧʘʢʦʚʢʝ ʙʘʡʪ ʧʦ ʧʨʠʥʮʠʧʫ çʤʣʘʜʰʠʡ ʚ ʤʣʘʜʰʝʤè, ʪʘʢ ʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʥʮʠʧʘ çʩʪʘʨʰʠʡ ʚ ʤʘʜʰʝʤè. 

ʇʦʣʝ Version  ʩʦʜʝʨʞʠʪ ʥʦʤʝʨ ʚʝʨʩʠʠ ʬʦʨʤʘʪʘ TIFF. ʅʦʤʝʨ ʚʝʨʩʠʠ 

(ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʦʜʠʬʠʢʘʮʠʠ) ʚʩʝʛʜʘ ʨʘʚʝʥ 42, ʧʦʵʪʦʤʫ ʟʥʘʯʝʥʠʝ ʧʦʣʷ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʠʩʣʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʝ ʬʘʡʣ ʬʦʨʤʘʪʘ tiff . 

ʋʟʥʘʪʴ, ʠʤʝʝʪ ʣʠ ʜʘʥʥʳʡ ʬʘʡʣ ʬʦʨʤʘʪ TIFF, ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʯʝʩʪʴ ʣʠʰʴ ʧʝʨʚʳʝ ʯʝʪʳʨʝ ʙʘʡʪʘ ʬʘʡʣʘ. ɽʩʣʠ 

ʧʦʣʫʯʘʶʪʩʷ 16-ʨʠʯʥʳʝ ʢʦʜʳ 49h  49h  2Ah  00h, ʣʠʙʦ 4Dh  4Dh  00h  2Ah, 

ʪʦ ʧʦʯʪʠ ʥʘʚʝʨʥʷʢʘ ʤʦʞʥʦ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʵʪʦ TIFF-ʬʘʡʣ. 

ʇʦʣʝ IFDOffset  ʷʚʣʷʝʪʩʷ 32-ʙʠʪʦʚʳʤ ʩʤʝʱʝʥʠʝʤ ʧʦʟʠʮʠʠ ʧʝʨʚʦʡ 

IDF. ɽʛʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʢʘʢ ʧʘʨʘʤʝʪʨ ʬʫʥʢʮʠʠ ʧʦʠʩʢʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʥʘʯʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʬʘʡʣʘ. ɽʩʣʠ ʜʠʨʝʢʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʘ, ʪʦ ʧʦʣʝ IFDOffset  ʙʫʜʝ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ 08h, ʧʦʩʢʦʣʴʢʫ ʟʘʛʦʣʦʚʦʢ ʟʘʥʠʤʘʝʪ 8 ʙʘʡʪ. 

ɼʠʨʝʢʪʦʨʠʷ ʬʘʡʣʘ 

ɼʠʨʝʢʪʦʨʠʷ ʬʘʡʣʘ TIFF (IFD) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ 

ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ. ʇʦʜʦʙʥʦ ʟʘʛʦʣʦʚʢʘʤ ʜʨʫʛʠʭ ʬʦʨʤʘʪʦʚ, ʜʠʨʝʢʪʦʨʠʷ 

ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʰʠʨʠʥʝ, ʚʳʩʦʪʝ ʠ ʧʠʢʩʝʣʴʥʦʡ ʛʣʫʙʠʥʝ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʝ ʮʚʝʪʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ ʠ ʪʠʧʝ ʩʞʘʪʠʷ ʜʘʥʥʳʭ. 

ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʟʘʛʦʣʦʚʢʦʚ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ 

ʨʘʟʤʝʨʦʤ, IFD ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ, ʥʦ ʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʬʘʡʣʘ TIFF. 



 

15 

 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʜʥʦʤ ʬʘʡʣʝ TIFF ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʜʠʨʝʢʪʦʨʠʡ. ʌʦʨʤʘʪ ʜʠʨʝʢʪʦʨʠʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

ʌʘʡʣ TIFF ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ 

(ʚʢʣʶʯʘʷ ʥʫʣʝʚʦʝ). ʂʘʞʜʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ 

ʨʘʩʪʨʦʚʳʡ ʩʫʙʬʘʡʣ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʦʧʠʩʳʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ IFD. 

ʂʘʞʜʳʡ ʩʫʙʬʘʡʣ TIFF ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʬʘʡʣʘ ʠʣʠ 

ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʩʫʙʬʘʡʣʘʤʠ ʦʙʲʝʜʠʥʝʥ ʚ ʦʜʠʥ ʬʘʡʣ TIFF. ʂʘʞʜʳʡ 

ʨʘʩʪʨʦʚʳʡ ʩʫʙʬʘʡʣ ʠʤʝʝʪ ʩʚʦʶ IFD ʠ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ 

ʬʘʡʣʘ (ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʘ). ʂʘʞʜʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʦʣʴʢʦ ʦʜʥʘ ʜʠʨʝʢʪʦʨʠʷ, ʠ ʥʘʦʙʦʨʦʪ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʠʟʦʙʨʘʞʝʥʠʡ ɼɿɿ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʚ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʝ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʬʘʡʣ ʩʦʜʝʨʞʠʪ 

ʨʦʚʥʦ ʦʜʥʦ ʠʟʦʙʨʘʞʝʥʠʝ. 

ʇʦʜʨʦʙʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

IDF ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1.3. 

 

ʊʘʙʣʠʮʘ 1.3 ï ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʝʡ ʚ IDF 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1.3, ʨʘʟʤʝʨ ʜʠʨʝʢʪʦʨʠʠ ʬʘʡʣʘ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʠʪ ʧʝʨʝʤʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʜʘʥʥʳʭ, ʪʝʛʦʚ. ʂʘʞʜʳʡ ʪʝʛ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ʂʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ ʚ IFD ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʬʘʡʣʘ ʢ 

ʬʘʡʣʫ. 

ʀʤʷ ʧʦʣʷ ʜʠʨʝʢʪʦʨʠʠ ʊʠʧ ʜʘʥʥʳʭ ʂʦʤʤʝʥʪʘʨʠʠ 

NumDirEntries  
word  (2 

ʙʘʡʪʘ) 
ʂʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ ʚ ʜʘʥʥʦʡ IDF 

ʊʝʛ ˉ 0 12 ʙʘʡʪ 

ʄʘʩʩʠʚ ʠʟ NumDirEntries  

ʪʝʛʦʚ 

ʊʝʛ ˉ 1 12 ʙʘʡʪ 

é é 

ʊʝʛ ˉ 

( NumDirEntries - 1) 

12 ʙʘʡʪ 

NextIFDOffset  
dword (4 

ʙʘʡʪʘ) 

ʉʤʝʱʝʥʠʝ ʩʣʝʜʫʶʱʝʡ IFD 

 (ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʬʘʡʣʘ) 
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ɼʠʨʝʢʪʦʨʠʶ ʬʘʡʣʘ ʥʘ ʷʟʳʢʝ Pascal ʫʜʦʙʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ  

ʪʠʧʦʤ ʜʘʥʥʳʭ: 

TTiffIFD = record           

  NumDirEntries: word;  

  TagListPtr   : array of TTiffTagPtr;  

  NextIFDOffset : dword ;  

end ; // TTiffIFD  

ɿʜʝʩʴ ʤʘʩʩʠʚ ʪʝʛʦʚ ʦʧʠʩʘʥ ʢʘʢ ʤʘʩʩʠʚ ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʪʝʛʠ. ʆʧʠʩʘʥʠʝ 

ʦʪʜʝʣʴʥʦʛʦ ʪʝʛʘ ʙʫʜʝʪ ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ. 

ʇʦʣʝ NumDirEntries  ʷʚʣʷʝʪʩʷ 2-ʙʘʡʪʦʚʦʡ ʚʝʣʠʯʠʥʦʡ, ʟʘʜʘʶʱʝʡ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ ʚ IFD. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʣʷ ʩʣʝʜʫʝʪ ʩʝʨʠʷ ʪʝʛʦʚ, ʧʨʠʯʝʤ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ ʧʦʣʷ NumDirEntries . ʂʘʞʜʘʷ 

ʪʝʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʨʘʟʤʝʨ 12 ʙʘʡʪʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ ʩʪʨʫʢʪʫʨ ʪʠʧʘ TIFTAG (ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʛʘʭ ʬʦʨʤʘʪʘ TIFF ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ). ʂʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ ʚ 

ʦʜʥʦʡ IFD  ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 65535, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʵʪʦ ʯʠʩʣʦ 

ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʜʣʷ 2-ʙʘʡʪʦʚʦʡ ʙʝʟ ʟʥʘʢʦʚʦʡ 

ʧʝʨʝʤʝʥʥʦʡ.  

ʇʦʣʝ NextIFDOffset ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʤʝʱʝʥʠʠ ʥʘʯʘʣʘ 

ʩʣʝʜʫʶʱʝʡ ʜʠʨʝʢʪʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ ʙʘʡʪʘ ʬʘʡʣʘ. ɽʩʣʠ 

ʧʦʩʣʝʜʫʶʱʠʭ IFD ʥʝʪ, ʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʣʷ ʨʘʚʥʦ 00h. 

ʊʝʛʠ TIFF ʬʘʡʣʘ 

ʂʘʞʜʳʡ ʪʝʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʧʦʩʪʦʷʥʥʦʛʦ 

ʨʘʟʤʝʨʘ: 12 ʙʘʡʪ. ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʠʤʦʝ ʪʝʛʘ ʣʠʙʦ ʟʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʦ 

ʟʥʘʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ (ʨʦʚʥʦ ʦʜʥʦʛʦ) ʩʚʦʡʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʚ ʠʟʦʙʨʘʞʝʥʠʠ), ʣʠʙʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʣʶʙʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪʦʚ ʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʜʠʨʝʢʪʦʨʠʠ. ɺʦ ʚʪʦʨʦʤ 

ʩʣʫʯʘʝ ʪʝʛ ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʪʝʣʴ ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʘʥʥʳʭ ʚ ʚʠʜʝ 4-ʭ 

ʙʘʡʪʦʚʦʛʦ ʢʦʜʘ, ʟʘʜʘʶʱʝʛʦ ʩʤʝʱʝʥʠʝ ʧʝʨʚʦʛʦ ʙʘʡʪʘ ʫʢʘʟʳʚʘʝʤʦʡ ʧʦʨʮʠʠ 

ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʬʘʡʣʘ. 



 

17 

 

ʊʝʛ ʚ ʬʘʡʣʝ ʬʦʨʤʘʪʘ TIFF ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ, ʦʧʠʩʘʥʥʫʶ ʚ ʪʘʙʣʠʮʝ 

1.4. ɺ ʬʘʡʣʝ ʜʘʥʥʳʝ ʟʘʧʠʩʘʥʳ ʠʤʝʥʥʦ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʢʦʪʦʨʳʡ ʫʢʘʟʘʥ ʚ 

ʵʪʦʡ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1.4 ï ʉʪʨʫʢʪʫʨʘ ʪʝʛʦʚ 

 

ʀʤ̫  ʧʦʣʷ ʪʝʛʘ ʊʠʧ ʜʘʥʥʳʭ ʂʦʤʤʝʥʪʘʨʠʠ 

TagId  word  (2 ʙʘʡʪʘ) ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʪʝʛʘ 

DataType ;         word  (2 ʙʘʡʪʘ) ʉʢʘʣʷʨʥʳʡ ʪʠʧ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ 

DataCount  dword (4 ʙʘʡʪʘ) ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʪʝʛʘ 

DataOffset  dword (4 ʙʘʡʪʘ) ʉʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ 

 

ʉʪʨʫʢʪʫʨʫ ʪʝʛʘ ʫʜʦʙʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ  ʪʠʧʦʤ ʜʘʥʥʳʭ: 

 TTiffTag = record  

   TagID    : word;    

   DataType : word;          

   DataCount: dword;   

   DataOffset: dword;  

 end; // TTiffTag  

 TTiffTagPtr  = ^ TTiffTag ;  

ɺ ʦʧʠʩʘʥʠʠ IFD, ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʚ ʪʘʙʣʠʮʝ 1.3, ʤʘʩʩʠʚ ʪʝʛʦʚ ï 

ʵʪʦ ʤʘʩʩʠʚ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ TTiffTagPtr , ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʦʧʠʩʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʛʘ. 

ʇʦʣʝ TagId  ʟʘʜʘʝʪ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʝ 

ʣʦʛʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʜʘʥʥʦʤ ʪʝʛʝ, ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʝʪ ʵʪʦʪ ʪʝʛ. 

ʆʙʳʯʥʦ ʚ ʢʘʞʜʦʤ ʬʘʡʣʝ TIFF ʠʤʝʶʪʩʷ ʪʝʛʠ, ʟʘʜʘʶʱʠʝ ʚʳʩʦʪʫ ʠ ʰʠʨʠʥʫ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʧʠʢʩʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʠ ʩʭʝʤʫ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, 

ʧʨʠʤʝʥʝʥʥʫʶ ʜʣʷ ʩʞʘʪʠʷ ʜʘʥʥʳʭ ʨʘʩʪʨʘ. ʊʝʛʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʧʦ 

ʩʦʜʝʨʞʠʤʦʤʫ ʧʦʣʷ TagId  ʠ ʚʩʝʛʜʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʜʠʨʝʢʪʦʨʠʠ ʚ ʧʦʨʷʜʢʝ 

ʚʦʟʨʘʩʪʘʥʠʷ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʧʦʣʷ. 

ʇʦʣʝ DataType ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1.5 

ʠ ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʪʠʧ ʩʢʘʣʷʨʥʳʭ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʪʝʛʝ.  
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ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʧʦʣʝ DataType ʩʦʜʝʨʞʠʪ ʥʝ ʠʤʝʥʘ ʪʠʧʦʚ ʩʢʘʣʷʨʥʳʭ 

ʜʘʥʥʳʭ, ʘ ʫʩʣʦʚʥʳʝ ʥʦʤʝʨʘ ʪʠʧʦʚ, ʟʘʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1.5. 

ʊʘʙʣʠʮʘ 1.5 ï ʊʠʧʳ ʩʢʘʣʷʨʥʳʭ ʜʘʥʥʳʭ 

1 BYTE 8-ʙʠʪʦʚʦʝ ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 

2 ASCII ʉʪʨʦʢʘ, ʦʢʘʥʯʠʚʘʶʱʘʷʩʷ NULL 

3 SHORT 16-ʙʠʪʦʚʦʝ ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 

4 LONG 32-ʙʠʪʦʚʦʝ ʮʝʣʦʝ ʙʝʟ ʟʥʘʢʘ 

5 RATIONAL ɼʚʘ 32-ʙʠʪʦʚʳʭ ʮʝʣʳʭ ʙʝʟ ʟʥʘʢʘ 

 

ʊʠʧʳ ʜʘʥʥʳʭ BYTE, SHORT ʠ LONG ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʘʤ ʜʘʥʥʳʭ 

BYTE, WORD ʠ DWORD. ʊʠʧ ʜʘʥʥʳʭ ASCII ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʦʢʠ 7-

ʙʠʪʦʚʳʭ ʩʠʤʚʦʣʴʥʳʭ ASCII-ʢʦʜʦʚ, ʧʨʠʯʝʤ ʵʪʠ ʩʪʨʦʢʠ ʚʩʝʛʜʘ 

ʦʢʘʥʯʠʚʘʶʪʩʷ NULL ʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʦʣʥʝʥʳ (ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʜʦ 

ʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ. ʊʠʧ ʜʘʥʥʳʭ RATIONAL ʬʘʢʪʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʪ 

ʜʚʘ ʟʥʘʯʝʥʠʷ ʪʠʧʘ LONG ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʜʨʦʙʠ. ʇʝʨʚʦʝ ʟʥʘʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʝʝ ʯʠʩʣʠʪʝʣʝʤ, ʚʪʦʨʦʝ ï ʟʥʘʤʝʥʘʪʝʣʝʤ. 

ʅʘʯʠʥʘʷ ʩ ʤʦʜʠʬʠʢʘʮʠʠ TIFF 6.0, ʥʦʤʝʥʢʣʘʪʫʨʘ ʪʠʧʦʚ ʜʘʥʥʳʭ  

ʜʦʧʦʣʥʝʥʘ ʪʠʧʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1.6 

ʊʘʙʣʠʮʘ 1.6 ï ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʠʧʳ ʩʢʘʣʷʨʥʳʭ ʜʘʥʥʳʭ 

6 SBYTE 8-ʙʠʪʦʚʦʝ ʮʝʣʦʝ ʩʦ ʟʥʘʢʦʤ 

7 UNDEFINE 8-ʙʠʪʦʚʳʡ ʙʘʡʪ 

8 SSHORT 16-ʙʠʪʦʚʦʝ ʮʝʣʦʝ ʩʦ ʟʥʘʢʦʤ 

9 SLONG 32-ʙʠʪʦʚʦʝ ʮʝʣʦʝ ʩʦ ʟʥʘʢʦʤ 

10 SRATIONAL ɼʚʘ 32-ʙʠʪʦʚʳʭ ʮʝʣʳʭ ʩʦ ʟʥʘʢʦʤ 

11 FLOAT 4-ʙʘʡʪʦʚʦʝ IEEEïʟʥʘʯʝʥʠʝ ʩ ʧʣʘʚʘʶʱʝʡ 

ʟʘʧʷʪʦʡ ʦʜʠʥʘʨʥʦʡ ʪʦʯʥʦʩʪʠ 

12 DOUBLE 8-ʙʘʡʪʦʚʦʝ IEEEïʟʥʘʯʝʥʠʝ ʩ ʧʣʘʚʘʶʱʝʡ 

ʟʘʧʷʪʦʡ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʠ 

ʊʠʧʳ ʜʘʥʥʳʭ SBYTE, SSHORT ʠ SLONG ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʯʠʩʝʣ ʩʦ ʟʥʘʢʦʤ. ɺ FLOAT ʠ DOUBLE ʭʨʘʥʷʪʩʷ ʯʠʩʣʘ 

ʦʜʠʥʘʨʥʦʡ ʠ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʠ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ IEEE (ʪʘʙʣʠʮʘ 

1.7).  
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ʊʠʧ UNDEFINE ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 8-ʙʠʪʦʚʳʡ ʙʘʡʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʥʝʪʠʧʠʯʥʳʝ ʜʘʥʥʳʝ, ʠ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʯʘʩʪʥʳʭ ʪʝʛʘʭ. 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ï ʭʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ 

(ʮʝʣʠʢʦʤ) ʚ ʯʘʩʪʥʦʤ ʪʝʛʝ, ʟʘʜʘʥʥʦʤ ʟʥʘʯʝʥʠʝʤ 7 ʚ ʧʦʣʝ DataType, ʘ ʧʦʣʝ 

DataCount ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʠʯʝʩʪʚʝ 

ʙʘʡʪʦʚ ʚ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ.  

ʊʘʙʣʠʮʘ 1.7 ï ʇʘʨʘʤʝʪʨʳ ʬʦʨʤʘʪʦʚ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ  

ʚ ʩʪʘʥʜʘʨʪʝ IEEE 754       

 

ʇʘʨʘʤʝʪʨ 

ʌʦʨʤʘʪ 

ʆʜʠʥʘʨʥʳʡ ɼʚʦʡʥʦʡ ʈʘʩʰʠʨʝʥʥʳʡ 

ʐʠʨʠʥʘ ʩʣʦʚʘ, ʙʠʪ 32 64 80 

ʐʠʨʠʥʘ  ʧʦʨʷʜʢʘ, ʙʠʪ 8 11 15 

ɼʣʠʥʘ ʤʘʥʪʠʩʩʳ, ʙʠʪ 23 52 64 

ʉʤʝʱʝʥʠʝ ʧʦʨʷʜʢʘ 127 1023 16383 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʨʷʜʦʢ 127 1023 16383 

ʄʠʥʠʤʘʣʴʥʳʡ ʧʦʨʷʜʦʢ -126 -1022 -16382 

ɺ ʪʝʛʘʭ ʬʦʨʤʘʪʘ TIFF6.0. ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʫʢʘʟʘʥʥʳʝ ʪʠʧʳ 

ʜʘʥʥʳʭ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʪʝʛʠ SMinSampleValue ʠ 

SMaxSampleValue, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʣʶʙʳʝ ʪʠʧʳ ʜʘʥʥʳʭ. ɺ ʧʦʣʝ 

DataCount ʟʘʧʠʩʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʪʝʛʦʤ (ʥʦ ʥʝ ʬʘʢʪʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʩʘʤʠʭ ʜʘʥʥʳʭ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʟʥʘʯʝʥʠʝ 08h ʧʦʣʷ DataCount ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʪʝʛ 

ʩʦʜʝʨʞʠʪ 8 ʙʘʡʪʦʚ ʜʘʥʥʳʭ; ʵʪʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʠ ʦ 

ʪʦʤ, ʯʪʦ ʪʝʛ ʩʦʜʝʨʞʠʪ ʚʦʩʝʤʴ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʟʘʜʘʥʥʦʛʦ ʪʠʧʘ. 

ʅʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʝ 8 ʧʦʣʷ DataCount ʠ ʟʥʘʯʝʥʠʝ 3 ʧʦʣʷ DataType ʛʦʚʦʨʷʪ 

ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʤʠ ʪʝʛʘ ʷʚʣʷʶʪʩʷ ʚʦʩʝʤʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ 16-ʙʠʪʦʚʳʭ ʮʝʣʳʭ ʙʝʟ ʟʥʘʢʘ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 16 ʙʘʡʪ. 

ɿʥʘʯʝʥʠʝ 28h = 40 ʧʦʣʷ DataCount ʠ ʟʥʘʯʝʥʠʝ 2 ʧʦʣʷ DataType 

ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʦʢʫ ʩʠʤʚʦʣʦʚ ASCII ʜʣʠʥʦʡ 40 ʙʘʡʪʦʚ ʩ ʫʯʝʪʦʤ 

ʦʛʨʘʥʠʯʠʪʝʣʷ NULL (ʥʦ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʥʘʣʠʯʠʷ ʩʠʤʚʦʣʦʚ-ʟʘʧʦʣʥʠʪʝʣʝʡ, 

ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʝʩʪʴ). ɿʥʘʯʝʥʠʝ 1 ʧʦʣʷ DataCount ʠ ʟʥʘʯʝʥʠʝ 5 ʧʦʣʷ 

DataType ʟʘʜʘʶʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʪʠʧʘ RATIONAL ʦʙʱʝʡ ʜʣʠʥʦʡ 8 ʙʘʡʪʦʚ. 
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ʇʦʣʝ DataOffset ʷʚʣʷʝʪʩʷ 4-ʙʘʡʪʦʚʳʤ ʠ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʤʝʱʝʥʠʠ ʜʘʥʥʳʭ ʪʝʛʘ ʚ ʬʘʡʣʝ TIFF. ɽʩʣʠ ʜʘʥʥʳʝ ʪʝʛʘ ʠʤʝʶʪ ʨʘʟʤʝʨ 4 

ʙʘʡʪʘ ʠ ʤʝʥʝʝ. ʊʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʚ ʫʢʘʟʘʥʥʦʤ ʧʦʣʝ. ɽʩʣʠ ʞʝ 

ʨʘʟʤʝʨ ʜʘʥʥʳʭ ʪʝʛʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 4 ʙʘʡʪʦʚ, ʪʦ ʧʦʣʝ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ 

ʦ ʩʤʝʱʝʥʠʠ ʧʦʟʠʮʠʡ ʵʪʠʭ ʜʘʥʥʳʭ. ʋʧʘʢʦʚʢʘ ʜʘʥʥʳʭ ʚ ʧʦʣʝ DataOffset 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘʮʠʝʡ TIFF ʢʘʢ ʧʨʦʮʝʩʩ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ. ʆʙʳʯʥʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ 

ʩʦʭʨʘʥʷʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʛʘ (ʜʦ ʠʣʠ ʧʦʩʣʝ ʜʠʨʝʢʪʦʨʠʠ ʬʘʡʣʘ). 

ɺ ʪʘʙʣʠʮʝ 1.8 ʧʝʨʝʯʠʩʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʪʝʛʠ, 

ʚʢʣʶʯʝʥʥʳʝ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ TIFF 4.0, 5.0 ʠ 6.0.  

 ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʝ ʩʠʤʚʦʣ ç*è ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʜʘʥʥʳʡ ʪʝʛ ʦʧʨʝʜʝʣʝʥ, ʩʠʤʚʦʣʦʤ ç-è ʦʪʤʝʯʝʥʳ ʪʝʛʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʘ ʩʠʤʚʦʣʦʤ çʭè - ʫʩʪʘʨʝʚʰʠʝ ʪʝʛʠ. 

 

ʊʘʙʣʠʮʘ 1.8 - ʊʠʧʳ ʪʝʛʦʚ TIFF ʬʘʡʣʘ 

ʀʤʷ ʪʝʛʘ TagID ʊʠʧ ʜʘʥʥʳʭ 4.0 5.0 6.0 

BitsPerSample 258 SHORT *  *  *  

CellLength 265 SHORT *  *  *  

CellWidth 264 SHORT *  *  *  

ColorMap 320 SHORT - *  *  

Compression 259 SHORT *  *  *  

Uncompressed 1  *  *  *  

CCITT ID 2  *  *  *  

CCITT Group 3 3  *  *  *  

CCITT Group 4 4  *  *  *  

LZW 5  - *  *  

JPEG 6  - - *  

Uncompressed 32771  *  ʭ ʭ 

Copyright 33432 ASCII - - *  

DateTime 306 ASCII - *  *  

DocumentName 269 ASCII *  *  *  

ImageDescription 270 ASCII *  *  *  

ImageHeight 257 SHORT or LONG 

(32 ʙʠʪʘ) 

*  *  *  
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ʀʤʷ ʪʝʛʘ TagID ʊʠʧ ʜʘʥʥʳʭ 4.0 5.0 6.0 

ImageWidth 256 SHORT or LONG *  *  *  

JPEGACTTables 521 LONG - - *  

JPEGDCTTables 520 LONG - - *  

JPEGInterchangeFormat 513 LONG - - *  

JPEGInterchangeFormatLength 514 LONG - - *  

MaxSampleValue 281 SHORT *  *  *  

MinSampleValue 280 SHORT *  *  *  

Orientation 274 SHORT *  *  *  

PhotometricInterpretation 262 SHORT *  *  *  

WhiteIsZero 0  *  *  *  

BlacrIsZero 1  *  *  *  

RGB 2  *  *  *  

RGB Palette 3  - *  *  

Tranparency Mask 4  - - *  

CMYK 5  - - *  

YCbCr 6  - - *  

PlanarConfiguration 284 SHORT *  *  *  

ResolutionUnit 296 SHORT *  *  *  

RowsPerStrip 278 SHORT or LONG *  *  *  

SamplesPerPixel 277 SHORT *  *  *  

SMaxSampleValue 341 Any - - *  

SMinSampleValue 340 Any - - *  

Software 305 ASCII - *  *  

SripByteCounts 279 LONG or SHORT *  *  *  

StripOffsets 273 SHORT or LONG *  *  *  

XPosition 286 RATIONAL *  *  *  

XResolution 282 RATIONAL *  *  *  

YCbCrCoefficients 529 RATIONAL - - *  

YCbCrPositioning 531 SHORT - - *  

YCbCrSubSampling 530 SHORT - - *  

YPosition 287 RATIONAL *  *  *  

YResolution 283 RATIONAL *  *  *  

WhitePoint 318 RATIONAL  - *  *  
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ɺ ʪʘʙʣʠʮʝ ʩʝʨʳʤ ʬʦʥʦʤ ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʛʠ: ʪʝʛʠ 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʨʘʤʢʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʪʝʛʦʚ 

ʏʪʦʙʳ ʠʟʙʘʚʠʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʛʘʜʳʚʘʪʴ, ʢʘʢʠʝ 

ʪʝʛʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʚ ʬʘʡʣ TIFF ʠ ʢʘʢʠʝ ʚʘʞʥʦ ʧʨʦʯʝʩʪʴ, 

ʩʧʝʮʠʬʠʢʘʮʠʷ TIFF ʧʨʝʜʣʘʛʘʝʪ ʢʦʥʮʝʧʮʠʶ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʠʟʦʙʨʘʞʝʥʠʡ: 

ʜʚʫʭʫʨʦʚʥʝʚʦʝ (ʙʠʥʘʨʥʦʝ), ʧʦʣʫʪʦʥʦʚʦʝ, ʮʚʝʪʥʦʝ ʧʘʣʠʪʨʦʚʦʝ ʠ ʧʦʣʥʦʩʪʴʶ 

ʮʚʝʪʥʦʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʩʥʦʚʥʦʛʦ ʪʠʧʘ ʠʟʦʙʨʘʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥ 

ʦʙʷʟʘʪʝʣʴʥʳʡ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʪʝʛʦʚ. 

ɺ ʩʧʝʮʠʬʠʢʘʮʠʠ TIFF 5.0 ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ 

ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣʠ ʥʘʟʚʘʥʳ ʢʣʘʩʩʘʤʠ. ʂʘʞʜʳʡ ʬʘʡʣ TIFF ʩʪʨʦʠʪʩʷ ʠʟ 

ʦʙʱʝʛʦ ʢʣʘʩʩʘ (Class X) ʠ ʤʦʞʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʢʣʘʩʩʦʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʪʠʧʘ ʭʨʘʥʠʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ: Class B 

(ʜʚʫʭʫʨʦʚʥʝʚʦʝ), Class G (ʧʦʣʫʪʦʥʦʚʦʝ),  Class P (ʧʘʣʠʪʨʦʚʦʝ) ʠ Class R 

(ʧʦʣʥʦʩʪʴʶ ʮʚʝʪʥʦʝ RGB). 

ɺ ʩʧʝʮʠʬʠʢʘʮʠʠ TIFF 6.0 ʵʪʠ ʢʣʘʩʩʳ ʧʝʨʝʦʧʨʝʜʝʣʝʥʳ ʚ ʯʝʪʳʨʝ 

ʦʪʜʝʣʴʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʘʟʦʚʳʭ ʬʘʡʣʦʚ. ʂʣʘʩʩ ʍ ʦʙʲʝʜʠʥʝʥ ʩ ʢʘʞʜʳʤ 

ʠʟ ʦʩʪʘʣʴʥʳʭ ʯʝʪʳʨʝʭ ʢʣʘʩʩʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʡ 

ʜʚʫʭʫʨʦʚʥʝʚʳʭ, ʧʦʣʫʪʦʥʦʚʳʭ, ʮʚʝʪʥʳʭ ʧʘʣʠʪʨʦʚʳʭ ʠ ʧʦʣʥʦʩʪʴʶ ʮʚʝʪʥʳʭ 

ʬʘʡʣʦʚ. ʀ ʭʦʪʷ ʩʧʝʮʠʬʠʢʘʮʠʷ TIFF 6.0 ʧʨʘʢʪʠʯʝʩʢʠ çʧʦʢʦʥʯʠʣʘè ʩ 

ʢʦʥʮʝʧʮʠʝʡ ʢʣʘʩʩʦʚ, ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʝʱʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

TIFF-ʬʘʡʣʳ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʦʛʣʘʩʥʦ ʵʪʠʤ ʦʙʦʟʥʘʯʝʥʠʷʤ ʢʣʘʩʩʦʚ. 

ʌʘʢʪʠʯʝʩʢʠ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʢʣʘʩʩ TIFF ï Class F, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʬʘʢʩʠʤʠʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʜʘʥʥʦʤ 

ʬʦʨʤʘʪʝ. ʕʪʦʪ ʢʣʘʩʩ ʬʘʡʣʦʚ (ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʧʦʜ ʠʤʝʥʝʤ Everex Fax File 

Format) ʙʳʣ ʩʦʟʜʘʥ ʬʠʨʤʦʡ Cygnet Technologies. ʀ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʜʘʥʥʘʷ ʬʠʨʤʘ ʧʝʨʝʩʪʘʣʘ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʬʦʨʤʘʪ TIFF Class F ʧʨʦʜʦʣʞʘʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʧʨʦʜʫʢʪʘʭ Everex, ʧʦʩʢʦʣʴʢʫ ʦʪʣʠʯʥʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʬʘʢʩʠʤʠʣʴʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʪʘʙʣʠʮʝ 1.9 ʧʝʨʝʯʠʩʣʝʥʳ ʩʘʤʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʛʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʬʘʡʣʦʚ ʠʟʦʙʨʘʞʝʥʠʡ ɼɿɿ. 
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ʊʘʙʣʠʮʘ 1.9 - ʄʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ ʪʝʛʦʚ  

ʀʤʷ ʢʣʘʩʩʘ ʊʠʧ ʪʝʛʘ 

(TagID) 
ʀʤʷ ʪʝʛʘ 

Bi-level and 

Gray-scale 

256 ImageWidth 

257 ImageLength 

258 BitsPerSample 

259 Compression 

262 PhotometricInterpretation 

273 StripOffsets 

277 SamplesPerPixel 

278 RowsPerStrip 

279 SripByteCounts 

 

ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʫʢʘʟʘʥʥʳʝ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ TIFF ʪʝʛʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʦ ʫʩʤʦʪʨʝʥʠʶ ʨʘʟʨʘʙʦʪʯʠʢʘ. ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ ʯʪʝʥʠʷ TIFF ʜʦʣʞʥʘ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʣʝʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʝʡ 

ʪʝʛʦʚ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʟʘʧʠʩʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʢʘʞʜʳʡ 

ʬʘʡʣ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʪʝʛʠ. 

ʇʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʷ 

ʌʘʡʣʳ TIFF ʭʨʘʥʷʪ ʪʦʣʴʢʦ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. 

ʈʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ ʚ TIFF ʬʘʡʣʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ ʚʩʝʛʜʘ ʩʨʘʟʫ ʧʦʩʣʝ 

ʟʘʛʦʣʦʚʢʘ: ʦʥʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʯʪʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ TIFF ʬʘʡʣʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʜʥʦʟʥʘʯʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ TIFF ʬʘʡʣʝ.  

ʀʟʦʙʨʘʞʝʥʠʷ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ TIFF 6.0, ʤʦʛʫʪ ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʧʦʣʦʩ, ʠ ʚ ʚʠʜʝ ʬʨʘʛʤʝʥʪʦʚ. 

ʇʦʣʦʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʡ ʥʘʙʦʨ ʠʟ ʦʜʥʦʡ ʠ ʙʦʣʝʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʨʦʢ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʈʘʟʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʧʦʣʦʩʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 

ʙʫʬʝʨʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʣʴʥʳʡ ʜʦʩʪʫʧ ʠ ʯʝʨʝʜʦʚʘʥʠʝ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʩʳ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʚ ʬʘʡʣʝ TIFF 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʠ ʪʝʛʘ: RowsPerStrip, StripOffsets ʠ 

SripByteCounts. 
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ʊʝʛ RowsPerStrip ʟʘʜʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʚ 

ʢʘʞʜʦʡ ʧʦʣʦʩʝ. ɼʣʷ ʚʩʝʭ ʧʦʣʦʩ ʚ ʩʫʙʬʘʡʣʘʭ TIFF ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʜʥʦʪʠʧʥʘʷ ʩʭʝʤʘ ʩʞʘʪʠʷ, ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʙʠʪʦʚʳʡ ʠ ʮʚʝʪʥʦʡ 

ʧʦʣ, ʧʠʢʩʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʠ ʪ.ʜ.  

ɹʝʟ StripOffsets ï ʚʪʦʨʦʛʦ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʪʝʛʘ -  ʧʨʦʛʨʘʤʤʘ ʯʪʝʥʠʷ 

TIFF ʥʠʢʦʛʜʘ ʥʝ ʥʘʡʜʝʪ ʚ ʬʘʡʣʝ ʜʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʦʪ ʪʝʛ ʩʦʜʝʨʞʠʪ 

ʤʘʩʩʠʚ ʩʤʝʱʝʥʠʡ (ʧʦ ʦʜʥʦʤʫ ʥʘ ʧʦʣʦʩʫ), ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʧʦʟʠʮʠʶ 

ʧʝʨʚʦʛʦ ʙʘʡʪʘ ʢʘʞʜʦʡ ʧʦʣʦʩʳ ʚ ʬʘʡʣʝ TIFF. ʇʝʨʚʳʡ ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʘ 

ʫʢʘʟʳʚʘʝʪ ʩʤʝʱʝʥʠʝ ʧʝʨʚʦʡ ʧʦʣʦʩʳ,  ʚʪʦʨʦʡ ï ʩʤʝʱʝʥʠʝ ʚʪʦʨʦʡ ʧʦʣʦʩʳ ʠ 

ʪ.ʜ.  

ɼʘʥʥʳʝ ʦ ʢʦʜʘʭ ʧʠʢʩʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʣʦʩʢʦʩʪʠ: ʪʝʛ 

PlanarConfiguration = 2. ʅʦ ʚ ʮʠʢʣʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʪʘʢʠʝ ʬʘʡʣʳ ʥʝ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʧʦʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʜʝʩʴ  

ʜʝʪʘʣʠʟʠʨʦʚʘʪʴʩʷ ʥʝ ʙʫʜʝʤ. 

ɿʥʘʯʝʥʠʷ ʪʝʛʘ StripOffsets ʚʩʝʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ 

ʩʤʝʱʝʥʠʷ ʦʪ ʥʘʯʘʣʘ ʬʘʡʣʘ. 

ʊʝʛ StripOffsets ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʱʘʪʴ ʢʘʞʜʫʶ ʧʦʣʦʩʫ ʬʘʡʣʘ TIFF 

ʮʝʣʠʢʦʤ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʧʦʣʦʩ ʪʦʛʦ ʞʝ ʩʫʙʬʘʡʣʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʦʥʠ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʬʘʡʣʝ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʠ ʚ ʣʶʙʦʤ ʧʦʨʷʜʢʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ çʰʫʩʪʨʳʭè ʧʨʦʛʨʘʤʤ ʯʪʝʥʠʷ TIFF ʥʘʭʦʜʷʪ ʥʘʯʘʣʦ ʧʝʨʚʦʡ 

ʧʦʣʦʩʳ, ʘ ʧʦʪʦʤ ʧʳʪʘʶʪʩʷ ʯʠʪʘʪʴ ʜʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʜʥʦʡ ʙʦʣʴʰʦʡ 

ʧʦʨʮʠʝʡ, ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʠʮʠʠ ʢʘʞʜʦʡ ʧʦʣʦʩʳ ʩ ʧʦʤʦʱʴʶ ʤʘʩʩʠʚʘ 

StripOffsets. ʕʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʩʝ ʧʦʣʦʩʳ 

ʟʘʧʠʩʘʥʳ ʚ ʬʘʡʣʝ TIFF ʚ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ, ʚ ʢʘʢʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʩʪʨʦʢʠ 

ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʨʘʩʪʨʘ. ɽʩʣʠ ʞʝ ʧʦʣʦʩʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʜʨʫʛʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʚ ʧʣʦʩʢʦʩʪʥʦʡ ʠʣʠ ʯʝʨʝʜʫʶʱʝʡʩʷ ʤʘʥʝʨʝ, 

ʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʩʣʦʷʤʠ ʣʠʙʦ ʚ ʚʠʜʝ ʧʝʨʝʤʝʰʘʥʥʳʭ 

ʩʪʨʦʢ. ɽʩʣʠ ʞʝ ʧʦʣʦʩʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʠ ʥʘ 

ʩʚʦʙʦʜʥʦ ʚʳʙʨʘʥʥʳʝ ʤʝʩʪʘ, ʪʦ ʯʘʩʪʴ ʧʨʦʯʠʪʘʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʥʝ 

ʪʦʣʴʢʦ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʜʘʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʜʘʞʝ ʠ ʥʝ ʧʨʠʥʘʜʣʝʞʘʪʴ 

ʵʪʦʤʫ ʬʘʡʣʫ TIFF. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ çʤʫʩʦʨè. 
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ʊʝʛ RowsPerStrip ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ ʪʝʛʘ StripOffsets ʦʙʳʯʥʦ 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʪʠʧʘ LONG (32 ʙʠʪʘ). ʉʧʝʮʠʬʠʢʘʮʠʷ TIFF5.0 ʧʦʟʚʦʣʠʣʘ 

ʵʪʠʤ ʪʝʛʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 16-ʙʠʪʦʚʳʝ ʟʥʘʯʝʥʠʷ ʪʠʧʘ SHORT. ʆʯʝʥʴ 

ʩʪʘʨʳʝ ʧʨʦʛʨʘʤʤʳ ʯʪʝʥʠʷ TIFF ʤʦʛʫʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʝʤ ʵʪʠʭ 

ʪʝʛʦʚ ʚʩʝʛʜʘ ʙʫʜʝʪ LONG, ʠ ʚ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʷ SHORT ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ 

çʥʝʧʨʘʚʠʣʴʥʦè. ʊʘʢʦʝ ʥʦʚʰʝʩʪʚʦ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʪʦʤʫ, 

ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʣʠ ʧʨʦʛʨʘʤʤʳ ʯʪʝʥʠʷ TIFF, ʢʦʪʦʨʳʝ, ʧʨʝʞʜʝ ʯʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ StripOffsets, ʯʠʪʘʣʠ ʠʭ ʚ ʤʘʩʩʠʚ ʧʘʤʷʪʠ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ TIFF6.0 ʧʨʝʜʣʘʛʘʝʪ ʦʛʨʘʥʠʯʠʪʴ ʨʘʟʤʝʨ ʩʤʝʱʝʥʠʡ 64 ʂʙ. 

ʊʝʛ SripByteCounts ʦʧʠʩʳʚʘʝʪ ʤʘʩʩʠʚ ʟʥʘʯʝʥʠʡ, ʫʢʘʟʳʚʘʶʱʠʭ 

ʨʘʟʤʝʨ ʢʘʞʜʦʡ ʧʦʣʦʩʳ ʚ ʙʘʡʪʘʭ. ʇʦʜʦʙʥʦ ʪʝʛʫ StripOffsets ʦʥ ʩʦʜʝʨʞʠʪ 

ʦʜʥʦʤʝʨʥʳʡ (ʚ ʩʣʫʯʘʝ ʧʦʨʮʠʡ) ʠʣʠ ʜʚʫʭʤʝʨʥʳʡ (ʚ ʩʣʫʯʘʝ ʧʣʦʩʢʦʩʪʝʡ) 

ʤʘʩʩʠʚ ʟʥʘʯʝʥʠʡ ï ʧʦ ʦʜʥʦʤʫ ʥʘ ʧʦʣʦʩʫ. ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʟʥʘʯʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪʦʚ ʩʞʘʪʳʭ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ, ʟʘʧʠʩʘʥʥʳʭ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʣʦʩʝ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʵʪʦʛʦ ʪʝʛʘ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʧʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʥʠʤʘʶʪ ʚ ʬʘʡʣʝ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʘʡʪʦʚ, ʥʘʧʨʠʤʝʨ ʠʟ-ʟʘ ʩʞʘʪʠʷ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʘʢ 

ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʟʥʘʯʝʥʠʝ ʪʝʛʘ SripByteCounts ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ 

ʧʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʣʝ ʩʞʘʪʠʷ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷ. ʍʦʪʷ ʥʝʩʞʘʪʳʝ 

ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʥʠʤʘʶʪ ʧʦʩʪʦʷʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʘʡʪʦʚ, ʨʘʟʤʝʨ ʩʞʘʪʦʡ ʩʪʨʦʢʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʡ 

ʜʘʥʥʳʭ. ʇʦʩʢʦʣʴʢʫ ʤʳ ʦʙʳʯʥʦ ʟʘʧʠʩʳʚʘʝʤ ʚ ʧʦʣʦʩʫ ʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ (ʘ ʥʝ ʙʘʡʪʦʚ) ʪʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʣʦʩ ʙʫʜʫʪ 

ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʜʣʠʥʝ ï ʚʝʜʴ ʢʘʞʜʘʷ ʩʞʘʪʘʷ ʩʪʨʦʢʘ ʠʤʝʝʪ ʩʚʦʡ ʨʘʟʤʝʨ. 

ɽʩʣʠ ʞʝ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ ʥʝ ʩʞʠʤʘʣʠʩʴ, ʪʦ ʚʩʝ ʧʦʣʦʩʳ ʙʫʜʫʪ 

ʦʜʠʥʘʢʦʚʳʤʠ ʧʦ ʨʘʟʤʝʨʫ.  

ʆʜʥʘʢʦ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʣʶʯʝʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʤʝʨʦʤ ʧʦʩʣʝʜʥʝʡ ʧʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʦʛʨʘʤʤʳ 

ʟʘʧʠʩʠ TIFF ʦʙʳʯʥʦ ʧʳʪʘʶʪʩʷ ʩʦʟʜʘʚʘʪʴ ʧʦʣʦʩʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ. ʅʘʧʨʠʤʝʨ, 

ʨʘʩʪʨ ʠʟ 2200 ʩʪʨʦʢ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥ ʥʘ 22 ʧʦʣʦʩʳ, ʢʘʞʜʘʷ ʠʟ 
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ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ 100 ʩʪʨʦʢ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ. ʅʦ ʪʘʢʦʝ ʜʝʣʝʥʠʝ 

ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ. ɽʩʣʠ ʨʘʩʪʨ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ 482 ʩʪʨʦʢ, ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʧʦʣʦʩʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʦ ʧʷʪʴ ʩʪʨʦʢ, ʪʦ ʧʦʣʫʯʠʤ 97 ʧʦʣʦʩ, ʧʨʠʯʝʤ 96 ʠʟ 

ʥʠʭ ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʧʷʪʠ ʩʪʨʦʢ ʜʘʥʥʳʭ, ʘ 97-ʷ ï ʪʦʣʴʢʦ ʠʟ ʜʚʫʭ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʧʷʪʦʛʦ ʪʝʛʘ RowsPerStrip ʙʫʜʝʪ ʢʦʨʨʝʢʪʥʳʤ ʜʣʷ ʚʩʝʭ 

ʧʦʣʦʩ, ʢʨʦʤʝ ʧʦʩʣʝʜʥʝʡ. 

ʇʨʦʛʨʘʤʤʝ ʯʪʝʥʠʷ TIFF ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʟʥʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʨʦʢ ʚ ʢʘʞʜʦʡ ʧʦʣʦʩʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʯʝʩʪʴ ʜʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʝʡ 

ʥʫʞʥʦ ʪʦʣʴʢʦ ʦʙʣʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʣʠʯʝʩʪʚʝ ʙʘʡʪʦʚ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʧʝʮʠʬʠʢʘʮʠʷ TIFF ʤʦʛʣʘ ʙʳ ʧʦʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʢ ʢʘʞʜʦʡ 

çʢʦʨʦʪʢʦʡè ʧʦʣʦʩʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʨʦʢʠ-ʟʘʧʦʣʥʠʪʝʣʠ. 

ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʅʫʞʥʦ ʣʠʰʴ ʧʨʦʯʝʩʪʴ ʧʦʩʣʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʪʝʛʘ SripByteCounts, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪʦʚ, 

ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʧʨʦʯʝʩʪʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʡ ʧʦʣʦʩʳ. ʀʟ 

ʩʧʝʮʠʬʠʢʘʮʠʠ TIFF ʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʪʝʛʘ RowsPerStrip 

ʦʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʚ ʧʦʣʦʩʝ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʢʦʨʨʝʢʪʥʦ ʜʣʷ ʧʦʩʣʝʜʥʝʡ ʧʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʧʨʘʢʪʠʢʝ ʤʥʦʛʠʝ 

ʬʘʡʣʳ TIFF ʩʦʜʝʨʞʘʪ ʚʩʝʛʦ ʦʜʥʫ ʧʦʣʦʩʫ ʜʘʥʥʳʭ, ʟʘʜʘʚʘʷ ʧʨʦʠʟʚʦʣʴʥʦ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ RowsPerStrip. 

ɺ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʧʦʣʦʩ ʝʩʪʴ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʝ ʚʩʝ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʧʨʦʯʝʩʪʴ ʚ ʧʘʤʷʪʴ ʬʘʡʣ 

ʮʝʣʠʢʦʤ. ʅʦ ʜʘʞʝ ʝʩʣʠ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ 

ʧʘʤʷʪʠ,  ʧʨʦʛʨʘʤʤʘ ʯʪʝʥʠʷ TIFF ʥʝ ʚʩʝʛʜʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ. ʆʙʳʯʥʦ ʦʥʘ ʧʳʪʘʝʪʩʷ ʟʘʧʨʦʩʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʡ ʙʫʬʝʨ 

ʠ ʥʘʯʠʥʘʝʪ ʯʠʪʘʪʴ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʡ ʧʦʣʦʩʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʙʫʬʝʨ ʥʝ ʟʘʧʦʣʥʠʪʩʷ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʯʠʪʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʦʣʦʩʳ. ɽʩʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʘʤʷʪʠ ʮʝʣʠʢʦʤ, ʪʦ ʩʥʘʯʘʣʘ 

ʯʠʪʘʶʪʩʷ ʚʩʝ ʧʦʣʦʩʳ ʬʘʡʣʘ TIFF, ʘ ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʦʟʜʘʚ ʪʘʙʣʠʮʫ ʩʤʝʱʝʥʠʡ ʧʦʣʦʩ, ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʩʪʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʨʘʩʪʨʦʚʳʤ ʜʘʥʥʳʤ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ 
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ʦʪʦʙʨʘʟʠʪʴ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝʜʥʠʝ 100 ʩʪʨʦʢ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

480 ʩʪʨʦʢ, ʘ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ ʨʘʟʜʝʣʝʥʳ ʥʘ 48 ʧʦʣʦʩ ʧʦ 10 ʩʪʨʦʢ ʚ 

ʢʘʞʜʦʡ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʯʪʝʥʠʷ TIFF ʤʦʞʝʪ ʧʨʦʧʫʩʪʠʪʴ ʧʝʨʚʳʝ 380 ʩʪʨʦʢ ʠ 

ʦʙʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʪʝ ʧʦʣʦʩʳ,  ʩʤʝʱʝʥʠʷ ʢʦʪʦʨʳʭ ʟʘʧʠʩʘʥʳ ʚ ʧʦʩʣʝʜʥʠʭ 

ʜʝʩʷʪʠ ʵʣʝʤʝʥʪʘʭ ʤʘʩʩʠʚʘ ʪʝʛʘ StripOffsets. ɽʩʣʠ ʩʤʝʱʝʥʠʝ ʥʝ ʫʢʘʟʘʥʦ,  ʪʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʦʟʠʮʠʠ ʧʦʩʣʝʜʥʠʭ 100 ʩʪʨʦʢ ʥʝʦʙʭʦʜʠʤʦ 

ʯʠʪʘʪʴ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʝʛʦ ʥʘʯʘʣʘ. 

ɿʘʧʠʩʴ ʨʘʩʪʨʘ ʚ ʬʘʡʣ TIFF ʚ ʚʠʜʝ ʦʜʥʦʡ ʙʦʣʴʰʦʡ ʧʦʣʦʩʳ (ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʟʘʧʠʩʘʥʳ ʤʥʦʛʠʝ ʬʘʡʣʳ TIFF) ʥʝ ʚʩʝʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʘ. 

ʇʦʜʦʙʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʣʦʭʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʦʛʨʘʤʤʘ ʚʳʥʫʞʜʝʥʘ ʟʘʧʨʘʰʠʚʘʪʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʧʘʤʷʪʠ ʜʣʷ ʠʭ 

ʨʘʟʤʝʱʝʥʠʷ ʮʝʣʠʢʦʤ. ɺ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʩʣʘʙʦʡ 

ʩʠʩʪʝʤʳ ʪʘʢʦʡ ʟʘʧʨʦʩ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʚʳʧʦʣʥʝʥ. 

ʊʝʛ  SamplesPerPixel ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʢʦʜʘ ʧʠʢʩʝʣʘ: ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʜʥʦʤʫ ʧʠʢʩʝʣʫ. ɼʣʷ ʤʦʥʦʭʨʦʤʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ SamplesPerPixel= 1. ɼʣʷ ʠʟʦʙʨʘʞʝʥʠʡ ʬʦʨʤʘʪʘ RGB 

SamplesPerPixel= 3. ʇʨʠ ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʦʜʠʥ ʢʦʜ (ʦʜʠʥ Sample) ʩʦʩʪʦʠʪ ʠʟ 16 ʙʠʪ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʜʝʨʞʠʤʳʤ ʪʝʛʘ BitsPerSample. 

ʌʨʘʛʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ 

ʇʦʣʦʩʳ ʥʝ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʦʟʤʦʞʥʳʤ ʩʧʦʩʦʙʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ. ɺ TIFF 6.0 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ 

ʨʘʟʜʝʣʝʥʠʷ ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʥʘ ʬʨʘʛʤʝʥʪʳ. ʇʦʣʦʩʘ ï ʵʪʦ ʦʜʥʦʤʝʨʥʳʡ 

ʦʙʲʝʢʪ, ʠʤʝʶʱʠʡ ʪʦʣʴʢʦ ʜʣʠʥʫ, ʘ ʬʨʘʛʤʝʥʪ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʜʚʫʭ ʤʝʨʥʫʶ ʧʦʣʦʩʫ, ʠʤʝʶʱʫʶ ʜʣʠʥʫ ʠ ʰʠʨʠʥʫ (ʧʦʜʦʙʥʦ ʨʘʩʪʨʫ). 

ʌʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʬʨʘʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʤʘʣʝʥʴʢʠʡ ʨʘʩʪʨ, ʷʚʣʷʶʱʠʡʩʷ  ʯʘʩʪʴʶ ʙʦʣʴʰʦʛʦ ʨʘʩʪʨʘ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʚʩʝ ʬʨʘʛʤʝʥʪʳ, ʫʯʠʪʳʚʘʷ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 

ɺ ʨʘʤʢʘʭ ʮʠʢʣʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʢʦʥʮʝʧʮʠʷ ʬʨʘʛʤʝʥʪʦʚ ʥʝ ʙʫʜʝʪ 

ʚʦʩʪʨʝʙʦʚʘʥʘ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʝ ʜʝʪʘʣʴʥʝʡ ʥʝ ʙʫʜʝʤ. 
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ʉʞʘʪʠʝ ʠʟʦʙʨʘʞʝʥʠʡ 

TIFF ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʦʣʴʰʝ ʪʠʧʦʚ ʩʞʘʪʠʷ ʜʘʥʥʳʭ, ʯʝʤ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʬʘʡʣʦʚʳʡ ʬʦʨʤʘʪ ʠʟʦʙʨʘʞʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ 

ʩʭʝʤʫ ʩʞʘʪʠʷ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʜʦʙʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʛʦʚ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʌʦʨʤʘʪ TIFF 4.0 ʧʦʜʜʝʨʞʠʚʘʣ ʣʠʰʴ 

ʛʨʫʧʧʦʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ (RLE) ʠ CCITT (ʊ.4 ʠ ʊ.6).  ɺ TIFF 5.0  ʜʦʙʘʚʣʝʥʘ 

ʩʭʝʤʘ ʩʞʘʪʠʷ LZW, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʮʚʝʪʥʳʤʠ 

ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʘ ʚ  TIFF 6.0 ï ʤʝʪʦʜ JPEG , ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʩʞʘʪʠʷ 

ʧʦʣʫʪʦʥʦʚʳʭ  ʮʚʝʪʥʳʭ ʠ ʧʦʣʫʪʦʥʦʚʳʭ ʤʦʥʦʭʨʦʤʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺ TIFF ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʩʭʝʤʘ ʩʞʘʪʠʷ PackBits RLE, ʠʩʧʦʣʴʟʫʝʤʘʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ Macintosh.  

ɺ ʨʘʤʢʘʭ ʮʠʢʣʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʫʧʘʢʦʚʘʥʥʳʝ ʚ ʬʘʡʣ ʙʝʟ ʩʞʘʪʠʷ. 

1.1.2.4 ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ TIFF ʬʘʡʣʘ 

ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʬʘʡʣʘ 

TIFF, ʩʦʜʝʨʞʘʱʝʛʦ ʥʝʢʦʪʦʨʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

ɺ ʪʘʙʣʠʮʝ 1.10 ʧʦʢʘʟʘʥʦ ʩʦʜʝʨʞʠʤʦʝ ʧʝʨʚʳʭ 8 ʙʘʡʪ ʬʘʡʣʘ, ʢʦʪʦʨʳʝ 

ʚʦ ʚʩʝʭ ʬʘʡʣʘʭ TIFF ʟʘʜʘʶʪ ʟʘʛʦʣʦʚʦʢ ʬʘʡʣʘ. 

 

ʊʘʙʣʠʮʘ 1.10 ï ʉʦʜʝʨʞʘʥʠʝ ʟʘʛʦʣʦʚʢʘ ʬʘʡʣʘ 

ʇʦʣʝ ʟʘʛʦʣʦʚʢʘ ɿʥʘʯʝʥʠʝ ʧʦʣʷ ʂʦʤʤʝʥʪʘʨʠʡ 

Identifier 18761 = 4949h 
Ý ʜʘʥʥʳʝ ʚ ʬʘʡʣʝ ʫʧʘʢʦʚʘʥʳ ʤʣʘʜʰʠʤʠ 

ʙʘʡʪʘʤʠ ʚʧʝʨʝʜ 

Version 42 = 2Ah Ý ʵʪʦ TIFF ʬʘʡʣ 

IFDOffset 14 839 910 

[ʙʘʡʪ] 

- ʩʤʝʱʝʥʠʝ ʥʘʯʘʣʘ ʦʧʠʩʘʥʠʷ IFD  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ ʙʘʡʪʘ ʬʘʡʣʘ  

 

ɿʥʘʯʝʥʠʝ ʧʦʣʷ IFDOffset = 14 839 910  ʟʘʛʦʣʦʚʢʘ ʬʘʡʣʘ ʧʦʟʚʦʣʷʝʪ 

ʥʘʡʪʠ ʚ ʬʘʡʣʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʚʦʡ ʜʠʨʝʢʪʦʨʠʠ ʬʘʡʣʘ (IFD). ʊʘʢʦʝ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʧʦʣʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʪʨʫʢʪʫʨʘ tiff  ʬʘʡʣʘ ʠʤʝʝʪ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1.3ʚ. 
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ʇʝʨʚʦʝ ʧʦʣʝ NumDirEntries  ʜʠʨʝʢʪʦʨʠʠ (ʪʘʙʣʠʮʘ 1.3) ʟʘʜʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

(NumDirEntries  = 10) . 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʧʦʣʝʤ NumDirEntries , ʟʘʥʠʤʘʶʱʠʤ 2 ʙʘʡʪʘ, 

ʩʣʝʜʫʝʪ ʤʘʩʩʠʚ ʦʧʠʩʘʥʠʡ 10-ʪʠ ʪʝʛʦʚ, ʧʦʩʢʦʣʴʢʫ NumDirEntries  = 

10. ʆʧʠʩʘʥʠʝ ʦʜʥʦʛʦ ʪʝʛʘ ʟʘʥʠʤʘʝʪ ʚʩʝʛʜʘ 12 ʙʘʡʪ. ɼʘʥʥʳʝ ʦ 10 ʪʝʛʘʭ, 

ʩʯʠʪʘʥʥʳʭ ʠʟ ʬʘʡʣʘ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.11. 

 

ʊʘʙʣʠʮʘ 1.11 ï ʉʦʜʝʨʞʘʥʠʝ ʪʝʛʦʚ 

ˉ 

ʪʝʛʘ 
TagID  DataType  DataCount   DataOffset  ʂʦʤʤʝʥʪʘʨʠʠ 

0 256 3 1 3311 ʐʠʨʠʥʘ ʠʟʦʙʨʘʞʝʥʠʷ 

(ImageWidth= 3311 ʧʠʢʩʝʣʝʡ) 

1 257 3 1 2241 ɺʳʩʦʪʘ ʠʟʦʙʨʘʞʝʥʠʷ 

(ImageHeight= 2241 ʩʪʨʦʢʘ) 

2 258 3 1 16 ɹʠʪ ʥʘ ʢʦʜ ʮʚʝʪʘ 

(BitPerSample= 16) 

3 259 3 1 1 ʀʟʦʙʨʘʞʝʥʠʝ ʚ ʬʘʡʣʝ ʥʝ ʩʞʘʪʦ 

(UnCompressed) 

4 262 3 1 1 ʇʨʠʟʥʘʢ çBlackIsZeroè 

(FotometricInterpretation =1) 

5 273 4 1 8 ʉʤʝʱʝʥʠʝ 1-ʛʦ ʙʘʡʪʘ, ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ, ʟʘʜʘʶʱʠʭ ʩʦʜʝʨʞʠʤʦʝ 

ʨʘʩʪʨʘ ʧʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʥʦʤʝʨʦʤ 0. (StripOffset= 8) 

6 277 3 1 1 ʂʦʜʦʚ ʮʚʝʪʘ ʥʘ ʧʠʢʩʝʣʴ 

(SamplesPerPixel) 

7 278 3 1 2241 ʉʪʨʦʢ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʦʣʦʩʝ 

(RowsPerStrip= 2241) 

8 279 4 1 14 839 902 ɹʘʡʪ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʣʦʩʫ 

ʠʟʦʙʨʘʞʝʥʠʷ: StripByteCounts 

9 284 3 1 1 ʇʨʠʟʥʘʢ ʢʦʜʠʨʦʚʘʥʠʷ ʨʘʩʪʨʦʚʳʭ 

ʜʘʥʥʳʭ ʧʦ ʢʦʜʘʤ ʧʠʢʩʝʣʝʡ 

(PlanarConfiguration=1) 

 

ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʬʘʡʣʘ ʜʘʥʘ ʚ ʪʘʙʣʠʮʝ 1.12. 
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ʊʘʙʣʠʮʘ 1.12 ï ʃʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʬʘʡʣʘ ʚ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʉʤʝʱʝʥʠʝ 

ʦʪ 1-ʛʦ 

ʙʘʡʪʘ 

ɿʥʘʯʝʥʠʝ ʀʤʷ ʧʦʣʷ ʜʘʥʥʳʭ ʂʦʤʤʝʥʪʘʨʠʡ 1 
ʂʦʤʤʝʥ-

ʪʘʨʠʡ 2 

0 4949h Identifier  

ɿʘʛʦʣʦʚʦʢ ʬʘʡʣʘ 

(IFH ) 

 

2 42 (2Ah) Version  

4 
14 839 910 IFDOffset  

6 

8 XXXXh  ʂʦʜ ʧʠʢʩʝʣʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0, 0) 
0-ʷ  

ʩʪʨʦʢʘ 

ʨʘʩʪʨʘ 

10 XXXXh  ʂʦʜ ʧʠʢʩʝʣʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (1, 0) 

é é é 

6628 XXXXh  ʂʦʜ ʧʠʢʩʝʣʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (3310, 0) 

é  é  

14 833 288 XXXXh  ʂʦʜ ʧʠʢʩʝʣʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (0, 2240) 2240-ʷ  

ʩʪʨʦʢʘ 

ʨʘʩʪʨʘ 

é é é 

14 839 908 XXXXh  ʂʦʜ ʧʠʢʩʝʣʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (3310, 2240) 

14 839 910 10 NumDirEntries   

1-ʷ ʜʠʨʝʢ-

ʪʦʨʠʷ 

ʬʘʡʣʘ 

(IFD) 

14 839 912 256 TagID  

ʊʝʛ 

ˉ 0 

ʐʠʨʠʥʘ  

ʠʟʦʙʨʘʞʝʥʠʷ: 

 

ImageWidth = 3311 

14 839 914 3 DataType  

14 839 916 
1 DataCount  

14 839 918 

14 839 920 
3311 DataOffset  

14 839 922 

14 839 924 257 TagID  

ʊʝʛ 

ˉ 1 

ɺʳʩʦʪʘ  

ʠʟʦʙʨʘʞʝʥʠʷ: 

 

ImageHeight = 2241 

14 839 926 3 DataType  

14 839 928 
1 DataCount  

14 839 930 

14 839 932 
2241 DataOffset  

14 839 934 

.. .. ..    

14 839 936 273 TagID  

ʊʝʛ 

ˉ 5 

ʉʤʝʱʝʥʠʝ ʜʘʥʥʳʭ ʦ 

0-ʡ ʧʦʣʦʩʝ ʨʘʩʪʨʘ: 

 

StripOffset = 8 

14 839 938 4 DataType  

14 839 940 
1 DataCount  

14 839 942 

14 839 944 
8 DataOffset  

14 839 946 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1.12 
 

ʉʤʝʱʝʥʠʝ 

ʦʪ 1-ʛʦ 

ʙʘʡʪʘ 

ɿʥʘʯʝʥʠʝ ʀʤʷ ʧʦʣʷ ʜʘʥʥʳʭ ʂʦʤʤʝʥʪʘʨʠʡ 1 
ʂʦʤʤʝʥ-

ʪʘʨʠʡ 2 

é é é é  

14 840 032 284 TagID  

ʊʝʛ 

ˉ 9 

ʇʨʠʟʥʘʢ 

ʢʦʜʠʨʦʚʘʥʠʷ 

ʨʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ ʧʦ 

ʢʦʜʘʤ ʧʠʢʩʝʣʝʡ: 

 

PlanarConfiguration=1 

14 840 034 3 DataType  

14 840 036 
1 DataCount  

14 840 038 

14 840 040 
1 DataOffset  

14 840 042 

14 840 044 
0 NextIFDOffset  

ʉʣʝʜʫʶʱʝʡ  

ʜʠʨʝʢʪʦʨʠʠ ʥʝʪ 14 840 046 

 

ɺ ʪʘʙʣʠʮʝ 1.12 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʤʘʩʩʠʚʘ ʦʧʠʩʘʥʠʡ ʪʝʛʦʚ 

ʩʣʝʜʫʝʪ 4-ʙʘʡʪʦʚʦʝ ʧʦʣʝ, ʟʘʜʘʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʬʘʡʣʝ ʩʣʝʜʫʶʱʝʡ 

ʜʠʨʝʢʪʦʨʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʜʝʨʞʠʤʦʝ ʵʪʦʛʦ ʧʦʣʷ ʨʘʚʥʦ 0 

(NextIFDOffset =0) , ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚ ʬʘʡʣʝ ʚʪʦʨʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ʂʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʪʝʛʘ ʨʘʚʥʦ 1, ʪʦ ʟʥʘʯʝʥʠʝ ʧʦʣʷ 

DataOffset  ʟʘʜʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʟʘ ʢʦʪʦʨʳʡ 

çʦʪʚʝʯʘʝʪè ʵʪʦʪ ʪʝʛ. ʇʦʵʪʦʤʫ ʚ ʪʘʙʣʠʮʝ 1.11 ʚ ʧʦʣʷʭ DataOffset  

ʦʪʨʘʞʝʥʳ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. 

1.1.2.5 ɺʣʠʷʥʠʝ ʩʜʚʠʛʘ ʢʦʜʦʚ ʧʠʢʩʝʣʝʡ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ  

ʩʦʜʝʨʞʠʤʦʛʦ ʬʘʡʣʦʚ 

ɿʜʝʩʴ ʜʝʤʦʥʩʪʨʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʜʝʨʞʠʤʦʛʦ TIFF 

ʬʘʡʣʦʚ ʧʨʠ ʩʜʚʠʛʘʭ ʢʦʜʦʚ ʧʠʢʩʝʣʝʡ ʚʧʨʘʚʦ ʥʘ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʨʷʜʦʚ. 

ʅʘ ʨʠʩʫʥʢʘʭ 1.5 ï 1.7 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʨʘʛʤʝʥʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʫʧʘʢʦʚʘʥʥʦʛʦ ʚ tiff  ʬʘʡʣʝ ʚ ʬʦʨʤʘʪʝ 10 ʟʥʘʯʘʱʠʭ ʙʠʪ ʢʦʜʘ 

ʧʠʢʩʝʣʘ, ʧʨʠ ʩʜʚʠʛʘʭ ʵʪʠ ʢʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʜʝʨʞʠʤʦʛʦ 

ʬʘʡʣʘ ʚʧʨʘʚʦ ʥʘ 0, 1 ʠ 2 ʨʘʟʨʷʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʅʘ ʨʠʩʫʥʢʘʭ 1.8 ï 1.15 ʧʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ, ʫʧʘʢʦʚʘʥʥʦʛʦ 

ʚ tiff  ʬʘʡʣʝ ʚ ʬʦʨʤʘʪʝ 16 ʙʠʪ/ʧʠʢʩʝʣ, ʚ ʢʦʪʦʨʦʤ ʟʥʘʯʘʱʠʤʠ ʷʚʣʷʶʪʩʷ 

ʩʪʘʨʰʠʝ ʨʘʟʨʷʜʳ 16 ʙʠʪʥʦʛʦ ʢʦʜʘ. ʇʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʨʘʛʤʝʥʪʘ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ 8 ʚʘʨʠʘʥʪʦʚ ʩʜʚʠʛʘ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ. 

 

  

ʈʠʩʫʥʦʢ 1.5-  ʆʪʦʙʨʘʞʝʥʠʝ ʙʝʟ  

ʩʜʚʠʛʘ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ 

ʈʠʩʫʥʦʢ 1.6-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 1 

ʨʘʟʨʷʜ 

 

 
ʈʠʩʫʥʦʢ 1.7-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ ʩʜʚʠʛʦʤ  

ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 2 ʨʘʟʨʷʜʘ  
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ʈʠʩʫʥʦʢ 1.8-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 1 

ʨʘʟʨʷʜ 

ʈʠʩʫʥʦʢ 1.9-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 2 

ʨʘʟʨʷʜʘ  

 

  
ʈʠʩʫʥʦʢ 1.10-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 3 

ʨʘʟʨʷʜʘ 

ʈʠʩʫʥʦʢ 1.11-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 4 

ʨʘʟʨʷʜʘ 

 

ʇʨʠ ʩʜʚʠʛʝ ʢʦʜʦʚ ʧʠʢʩʝʣʝʡ ʚʧʨʘʚʦ ʥʘ 3 ʨʘʟʨʷʜʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ 

ʧʦʷʚʠʣʠʩʴ ʢʦʥʪʫʨʳ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʦʯʝʨʪʘʥʠʷ ʢʦʪʦʨʦʡ ʧʨʠ ʩʜʚʠʛʝ ʥʘ 4 

ʨʘʟʨʷʜʘ ʩʪʘʣʠ ʯʝʪʯʝ. 
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ʈʠʩʫʥʦʢ 1.12-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 5 

ʨʘʟʨʷʜʦʚ 

ʈʠʩʫʥʦʢ 1.13-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 6 

ʨʘʟʨʷʜʦʚ 

 

  
ʈʠʩʫʥʦʢ 1.14-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 7 

ʨʘʟʨʷʜʦʚ 

ʈʠʩʫʥʦʢ 1.15-  ʆʪʦʙʨʘʞʝʥʠʝ  ʩʦ 

ʩʜʚʠʛʦʤ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʥʘ 8 

ʨʘʟʨʷʜʦʚ 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʠʩʫʥʢʠ 1.5 ï 1.7 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʬʘʡʣʘʭ 

ʠʟʦʙʨʘʞʝʥʠʷ ɼɿɿ ʫʧʘʢʦʚʘʥʳ ʪʘʢ, ʯʪʦ ʟʥʘʯʘʱʠʤʠ ʨʘʟʨʷʜʘʤʠ 16-ʪʠ ʙʠʪʥʦʛʦ 

ʢʦʜʳ ʧʠʢʩʝʣʘ ʷʚʣʷʶʪʩʷ ʤʣʘʜʰʠʝ 10. ʊʘʢʫʶ ʫʧʘʢʦʚʢʫ ʥʘʟʳʚʘʶʪ, 

ʫʧʘʢʦʚʢʦʡ ʩ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʧʦ ʤʣʘʜʰʝʤʫ ʨʘʟʨʷʜʫ 16-ʙʠʪʥʦʡ ʨʘʟʨʷʜʥʦʡ 
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ʩʝʪʢʠ (ʈʉ). ɺ ʜʨʫʛʠʭ ʬʘʡʣʘʭ ʢʦʜʳ ʧʠʢʩʝʣʝʡ ʫʧʘʢʦʚʘʥʳ ʚ 16-ʙʠʪʥʫ ʁʈʉ ʩ 

ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʧʦ ʩʪʘʨʰʝʤʫ ʨʘʟʨʷʜʫ ʈʉ (ʨʠʩʫʥʢʠ 1.8 ï 1.15). 

ɺ ʨʘʤʢʘʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʫʧʘʢʦʚʢʦʡ ʢʦʜʦʚ ʧʠʢʩʝʣʦʚ ʩ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʧʦ ʤʣʘʜʰʝʤʫ 

ʨʘʟʨʷʜʫ 16-ʙʠʪʥʦʡ ʈʉ. 

1.1.2.6 ʆʩʦʙʝʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʤʥʦʛʦ ʤʘʪʨʠʯʥʳʭ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʂɸ ɼɿɿ 

ʀʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʂɸ ɼɿɿ ʠʤʝʶʪ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ 

ʩʢʘʥʠʨʫʶʱʠʝ ʤʥʦʛʦʤʘʪʨʠʯʥʳʝ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 

(ʄʆʕʇ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʭ ʩʥʠʤʢʦʚ 

ɿʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʤʝʨʦʤ ʄʆʕʇ ʩʣʫʞʠʪ ʘʧʧʘʨʘʪʫʨʘ ʪʠʧʘ 

çʉʘʥʛʫʨè ʨʘʟʨʘʙʦʪʢʠ ʅʇʇ çʆʇʊʕʂʉè [2]. ɺ ʥʝʡ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 

ʤʘʪʨʠʮʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʄʆʕʇ, ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮ ʧʨʠʙʦʨʦʚ ʩ 

ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ (ʇɿʉ ʤʘʪʨʠʮʳ) ʠ ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ʟʘʜʝʨʞʢʠ 

ʥʘʢʦʧʣʝʥʠʷ ʟʘʨʷʜʦʚ (ɺɿʅ). ʂʘʢ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʞʜʘʷ ʤʘʪʨʠʮʘ 

ʵʢʚʠʚʘʣʝʥʪʥʘ ʇɿʉ ʣʠʥʝʡʢʝ, ʩ ʢʦʪʦʨʦʡ ʦʜʥʦʤʦʤʝʥʪʥʦ ʩʥʠʤʘʝʪʩʷ ʪʦʣʴʢʦ 

ʦʜʥʘ ʩʪʨʦʢʘ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ. ʂʘʜʨʦʚʘʷ ʨʘʟʚʝʨʪʢʘ ʧʦʣʫʯʘʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ɿʝʤʣʠ). ʇʨʠ 

ʵʪʦʤ ʢʘʞʜʘʷ ʇɿʉ ʤʘʪʨʠʮʘ ʧʦʨʦʞʜʘʝʪ ʧʦʣʦʩʫ ʠʟʦʙʨʘʞʝʥʠʷ ʰʠʨʠʥʦʡ 

ʨʘʚʥʦʡ ʢʦʣʠʯʝʩʪʚʫ ʇɿʉ ʷʯʝʝʢ ʚ ʩʪʨʦʢʝ ʤʘʪʨʠʮʳ. ɿʘ ʩʯʝʪ ʪʘʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʲʝʤʢʠ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʘʜʨʦʚ, 

ʜʣʠʥʘ ʢʦʪʦʨʳʭ (ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʠʟʦʙʨʘʞʝʥʠʷ) ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ 

ʦʙʲʝʤʦʤ ʙʫʬʝʨʥʦʡ ʧʘʤʷʪʠ ʩʲʝʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʝʞʠʤʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ.  

ʄʆʕʇ ʘʧʧʘʨʘʪʫʨʳ ʪʠʧʘ çʉʘʥʛʫʨè ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ  ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʤʘʪʨʠʮ. ʇʨʠ ʵʪʦʤ ʦʯʝʨʝʜʥʳʝ 6 ʤʘʪʨʠʮ ʣʦʛʠʯʝʩʢʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʙʣʦʢ, ʥʘʟʳʚʘʝʤʳʡ ʟʦʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ (ɿʂ). ɺ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ 

ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʧʦʣʦʩʳ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʇɿʉ ʤʘʪʨʠʮʘʤʠ, 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʦʜʥʫ ɿʂ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʢʘʞʜʦʤ ʬʘʡʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 6 

ʧʦʣʦʩ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʠ ʫʧʘʢʦʚʢʠ ʚ ʬʘʡʣ ʵʪʠ ʧʦʣʦʩʳ ʩʢʣʝʠʚʘʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʧʦ ʙʦʢʦʚʳʤ ʛʨʘʥʠʮʘʤ.  
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ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʇɿʉ ʤʘʪʨʠʮ ʦʜʥʦʡ ɿʂ ʥʘ ʢʘʨʪʠʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.16. 

ʈʠʩʫʥʦʢ 1.16 ï ʉʪʫʧʝʥʯʘʪʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʘʪʨʠʮ ʌʇɿʉ ʚ ʆʕʇ 

ʂʘʞʜʘʷ ʇɿʉ ʤʘʪʨʠʮʘ ʂɸ çʈʝʩʫʨʩ ɼʂ1è ʧʦʨʦʞʜʘʝʪ ʧʦʣʦʩʫ 

ʠʟʦʙʨʘʞʝʥʠʷ ʰʠʨʠʥʦʡ ʚ 1012 ʧʠʢʩʝʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 6 ʩʢʣʝʝʥʥʳʭ ʧʦʣʦʩ 

ʧʦʨʦʞʜʘʶʪ ʠʟʦʙʨʘʞʝʥʠʝ  ʰʠʨʠʥʦʡ 6072 ʧʠʢʩʝʣʘ. ɺ ʢʘʞʜʳʡ tiff  ʬʘʡʣ 

ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʦ ʠʟʦʙʨʘʞʝʥʠʷ (ʢʦʜʦʚ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʦʚ) 

ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʩʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʢʦʪʦʨʦʡ ʚ ʬʘʡʣʝ ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʰʠʨʠʥʦʡ 6072 ʧʠʢʩʝʣʘ 

ʜʦʧʦʣʥʷʝʪʩʷ ʩʣʝʚʘ 32 ʧʠʢʩʝʣʘʤʠ (ʪʦ ʝʩʪʴ 64 ʙʘʡʪʘʤʠ), ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʥʝ ʢʦʜʳ ʧʠʢʩʝʣʦʚ, ʘ ʵʪʫ ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʫʧʘʢʦʚʘʥʥʦʝ ʚ ʬʘʡʣʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʤʝʝʪ ʰʠʨʠʥʫ 6104 ʧʠʢʩʝʣʘ, ʠʟ 

ʢʦʪʦʨʳʭ ʧʝʨʚʳʝ (ʣʝʚʳʝ) 32 ʧʠʢʩʝʣʘ ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʝ ʷʚʣʷʶʪʩʷ ʠ ʧʨʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʫʧʘʢʦʚʘʥʥʳʭ ʚ ʬʘʡʣʝ, ʵʪʠ 32 ʧʠʢʩʝʣʘ (64 

ʙʘʡʪʘ) ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ ʜʦʣʞʥʳ ʧʨʦʧʫʩʢʘʪʴʩʷ. 

1.2 ɿɸɼɸʅʀɽ 

ʈʘʟʨʘʙʦʪʘʪʴ ʩʨʝʜʫ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ɼɿɿ ʫʧʘʢʦʚʘʥʥʦʛʦ 

ʚ ʬʘʡʣʝ ʪʠʧʘ tiff .  

ʀʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝʜʳ 

ʇʨʠʤʝʨ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʩ ʦʩʥʦʚʥʳʤʠ ʠʥʪʝʨʬʝʡʩʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ  

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.17. 

ʅʘ ʨʠʩʫʥʢʝ 1.18 ʧʦʢʘʟʘʥʳ ʬʨʘʛʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʫʚʝʣʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. 

 

ʄʘʪʨʠʮʘ 1 

ʄʘʪʨʠʮʘ 2 

ʄʘʪʨʠʮʘ 3 

ʄʘʪʨʠʮʘ 4 

ʄʘʪʨʠʮʘ 5 

ʄʘʪʨʠʮʘ 6 
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ʈʠʩʫʥʦʢ 1.17 ï ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝʜʳ 

  

   

 

       

 

ʈʠʩʫʥʦʢ 1.18 ï ʌʨʘʛʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʥʳʭ ʩʨʝʜʩʪʚ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

ʀʥʪʝʨʬʝʡʩʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ: 

- ʢʥʦʧʢʦʡ çɿʘʛʨʫʟʠʪʴè; 

- ʧʦʣʝʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʤʝʥʠ ʟʘʛʨʫʞʝʥʥʦʛʦ ʬʘʡʣʘ; 

- ʧʦʣʝʤ çʉʜʚʠʛʘʪʴ ʢʦʜʳ ʥʘ:è ʜʣʷ ʟʘʜʘʥʠʷ ʚʝʣʠʯʠʥʳ ʩʜʚʠʛʘ ʢʦʜʦʚ 

ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʦʚ ʚʧʨʘʚʦ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʥʘ ʬʦʨʤʫ; 

- ʧʦʣʝʤ çɺʝʨʭʥʠʝ ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʡ:è ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ 

ʪʦʯʥʦʛʦ ʚʳʙʦʨʘ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʩʪʨʦʢʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʩ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʚʠʟʫʘʣʠʟʠʨʫʝʤʳʡ  ʬʨʘʛʤʝʥʪ; 

- ʧʦʣʝʤ ʜʣʷ ʚʳʙʦʨʘ ʦʜʥʦʡ ʠʟ 6-ʪʠ ʧʦʣʦʩ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʬʘʡʣʝ; 
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- ʧʦʣʝʤ ʜʣʷ ʚʳʙʦʨʘ ʰʘʛʘ ʧʨʦʢʨʫʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʚʝʨʪʠʢʘʣʠ ʧʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʠ çʚʚʝʨʭè, çʚʥʠʟè ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ; 

- ʧʦʣʝʤ çʂʦʦʨʜʠʥʘʪʳ ʢʫʨʩʦʨʘ:è ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʫʱʠʭ 

ʢʦʦʨʜʠʥʘʪ ʠ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʘ, ʥʘ ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʤ ʢʫʨʩʦʨ ʤʳʰʠ. 

ʉʨʝʜʫ ʨʘʟʨʘʙʘʪʳʚʘʪ ɹ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ 

ʧʦʣʦʞʝʥʠʡ. 

1. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʆʉ): Windows 7 ʠ ʚʳʰʝ. 

2. ʉʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʚʳʙʦʨʫ ʘʚʪʦʨʘ. 

3. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ: 6104 ³ 

100000  ʧʠʢʩʝʣʝʡ.  

4. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʤʝʪʦʜʳ ʩʞʘʪʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʬʘʡʣʝ TIFF: ʙʝʟ 

ʩʞʘʪʠʷ. 

5. ʎʚʝʪʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ: ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʥʦʭʨʦʤʥʦʝ. 

6. ʆʪʦʙʨʘʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʬʦʨʤʝ: ʚ ʚʠʜʝ ʧʦʣʫʪʦʥʦʚʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʧʘʣʠʪʨʝ ʩʝʨʳʭ ʮʚʝʪʦʚ ʦʪ ʯʝʨʥʦʛʦ ʜʦ ʙʝʣʦʛʦ. 

7. ʈʘʟʨʝʰʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ ʚ ʬʘʡʣʝ: 16 ʙʠʪ/ʧʠʢʩʝʣ, ʠʟ 

ʢʦʪʦʨʳʭ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ 10 ʤʣʘʜʰʠʭ ʙʠʪ. 

8. ʆʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʢʨʫʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʤʘʩʰʪʘʙʝ 

ʦʪʦʙʨʘʞʝʥʠʷ 1:1 ʢʘʢ ʰʘʛʘʤʠ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʜʚʠʞʢʘ ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ. 

9. ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʠʥʪʝʨʬʝʡʩʥʳʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʚʝʣʠʯʠʥʦʡ 

ʩʜʚʠʛʘ ʢʦʜʦʚ ʧʠʢʩʝʣʝʡ ʚʧʨʘʚʦ ʧʝʨʝʜ ʠʭ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘ ʵʢʨʘʥʝ. 

10. ʆʪʦʙʨʘʞʘʪʴ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ. 

11. ʆʪʦʙʨʘʞʘʪʴ ʪʝʢʫʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʦʣʦʞʝʥʠʷ ʢʫʨʩʦʨʘ ʤʳʰʠ ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ (ʚʝʨʭʥʝʡ) 

ʩʪʨʦʢʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ. 

1.3 ʄɽʊʆɼʀʂɸ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

1. ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʵʪʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ. 

2. ʉʦʟʜʘʪʴ ʠʥʪʝʨʬʝʡʩʥʫʶ ʯʘʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝʜʳ. ɼʣʷ ʵʪʦʛʦ: 

- ʚʳʙʨʘʪʴ ʠ ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʬʦʨʤʝ ʥʝʦʙʭʦʜʠʤʳʝ ʚʠʟʫʘʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ; 
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- ʚʩʝ ʠʤʝʥʘ ʢʦʤʧʦʥʝʥʪ, ʥʘʟʥʘʯʘʝʤʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʝʨʝʠʤʝʥʦʚʘʪʴ 

ʥʘ ʣʦʛʠʯʝʩʢʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʠʤʝʥʘ, ʦʪʨʘʞʘʶʱʠʝ ʥʘʟʥʘʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʧʦʥʝʥʪʳ; 

- ʧʨʦʜʫʤʘʪʴ ʢʘʢʠʝ ʩʦʙʳʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʪʝʨʬʝʡʩʥʳʭ ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚ ʧʨʦʛʨʘʤʤʝ; 

- ʩʦʟʜʘʪʴ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʦʙʨʘʙʦʪʯʠʢʦʚ ʚʳʙʨʘʥʥʳʭ ʩʦʙʳʪʠʡ; 

- ʚʩʝ ʠʤʝʥʘ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ, ʥʘʟʥʘʯʝʥʥʳʝ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʥʘ ʣʦʛʠʯʝʩʢʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʠʤʝʥʘ, 

ʦʪʨʘʞʘʶʱʠʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʢʘʞʜʳʤ ʦʙʨʘʙʦʪʯʠʢʦʤ. 

3. ʇʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ, ʥʘʯʠʥʘʷ 

ʩ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʟʘʛʨʫʟʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ tiff  ʬʘʡʣʘ. ʇʨʠ ʵʪʦʤ 

ʤʦʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠʣʘʛʘʝʤʳʤ ʘʣʛʦʨʠʪʤʦʤ ʨʘʩʧʘʢʦʚʢʠ tiff  

ʬʘʡʣʦʚ (ʨʠʩʫʥʦʢ 1.19). 

ɺ ʧʨʦʛʨʘʤʤʝ ʨʘʩʧʘʢʦʚʢʠ tiff  ʬʘʡʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʨʫʪʠʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʝʛʦʚ ʬʘʡʣʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʤʦʱʠ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʵʪʦʛʦ ʵʪʘʧʘ ʨʘʩʧʘʢʦʚʢʠ ʬʘʡʣʘ 

ʥʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʦʮʝʜʫʨʳ ImagePropertesExtract  (ʠʟʚʣʝʯʝʥʠʝ 

ʩʚʦʡʩʪʚ ʠʟʦʙʨʘʞʝʥʠʷ), ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʷʟʳʢʝ Delphi. ʉʠʥʪʘʢʩʠʩ ʷʟʳʢʘ 

Delphi ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʥʘ 

ʣʶʙʦʤ ʜʨʫʛʦʤ ʷʟʳʢʝ ʧʨʠʚʝʜʝʥʥʳʡ ʪʝʢʩʪ ʤʦʞʥʦ ʣʝʛʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʜ 

ʩʠʥʪʘʢʩʠʩ ʵʪʦʛʦ ʷʟʳʢʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʦʡ ʩ ʭʨʘʥʝʥʠʝʤ ʜʘʥʥʳʭ 

ʨʘʩʪʨʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʚʩʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʮʝʣʠʢʦʤ. 

ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʧʨʦʜʫʤʘʪʴ ʚʦʧʨʦʩ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʛʨʫʟʢʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʬʨʘʛʤʝʥʪʘʤʠ.  

ʇʨʠ ʟʘʛʨʫʟʢʝ ʠʟʦʙʨʘʞʝʥʠʷ ʬʨʘʛʤʝʥʪʘʤʠ ʩʣʝʜʫʝʪ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦʙ 

ʦʧʝʨʘʪʠʚʥʦʩʪʠ (ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ) ʜʦʩʪʫʧʘ ʢ ʩʦʜʝʨʞʠʤʦʤʫ ʬʘʡʣʘ ʩ 

ʟʘʜʘʥʥʳʤ ʬʨʘʛʤʝʥʪʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʬʨʘʛʤʝʥʪ ʤʦʞʝʪ 

ʥʘʯʠʥʘʪʴʩʷ ʩ ʣʶʙʦʡ ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʠʤʝʝʪ ʩʤʳʩʣ ʩʦʟʜʘʪʴ 

ʤʘʩʩʠʚ, ʟʘʜʘʶʱʠʡ ʜʣʷ ʢʘʞʜʦʡ ʩʪʨʦʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʤʝʱʝʥʠʝ ʝʝ ʧʝʨʚʦʛʦ 

ʧʠʢʩʝʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʬʘʡʣʘ. 
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ʅʘʯʘʣʦ

ʀʟ ʠʤʝʥʠ ʬʘʡʣʘ ʚrʜʝʣʠʪɹ

ʨʘʩh ʠʨʝʥʠʝ ʠʤʝʥʠ

ʌʘʡʣ ʪʠʧʘ tif ʠʣʠ tiff

ʆʩʚʦʙʦʜʠʪɹ ʧʘʤ̫ ʪɹ, ʚrʜʝʣʝʥʥʫʁ

ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʘʩʩʠʚr

ɺr ʜʝʣʠʪɹ ʠʟ ʟʘʛʦʣʦʚʢʘ ʬʘʡʣʘ

ʩʤʝɦ ʝʥʠʝ ʜʠʨʝʢʪʦʨʠʠ

(IFDOffset)

ʂʦʥʝʮ

ʥʝʪ

ʜʘ

ʥʝʪ

ʜʘ

ɺ ʨʝʞʠʤʝ ʜʠʘʣʦʛʘ

ʚrʙʨʘʪɹ ʠʤ̫ ʬʘʡʣʘ

ɿʘʛʨʫʟʠʪɹ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ ʚ

ʆɿʋ

ɺr ʙʨʘʥ ʥʦʚrʡ ʬʘʡʣ
ɺr ʚʝʩʪʠ ʩʦʦʙɦ ʝʥʠʝ

ʦ ʥʝʚʝʨʥʦʤ ʪʠʧʝ ʬʘʡʣʘ

ʇʦ ʟʥʘʯʝʥʠʁ  IFDOffset

ʚrʜʝʣʠʪɹ ʜʠʨʝʢʪʦʨʠʁ  IFD ʬʘʡʣʘ

ʇʦ ʟʥʘʯʝʥʠʁ  ʧʦʣ̫ IFD

çʂʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ ʚ ʜʠʨʝʢʪʦʨʠʠè

ʩʬʦʨʤʠʨʦʚʘʪɹ ʤʘʩʩʠʚ

ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʪʝʛʠ

ʇʦ ʤʘʩʩʠʚʫ ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʪʝʛʠ

ʚrʜʝʣʠʪɹ ʜʘʥʥr ʝ ʨʘʩʪʨʘ ʠ

ʦʪʦʙʨʘʟʠʪɹ ʠʭ ʥʘ ɻʢʨʘʥʝ

 
ʈʠʩʫʥʦʢ 1.19 - ɸʣʛʦʨʠʪʤ ʨʘʩʧʘʢʦʚʢʠ TIFF ʬʘʡʣʦʚ 

 



 

41 

 

ʉʪʨʦʢʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 6104 

ʧʠʢʩʝʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʧʝʨʚʳʝ 32 ʩʣʝʜʫʝʪ ʧʨʦʧʫʩʢʘʪʴ, ʪʦ ʝʩʪʴ ʥʝ 

ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʬʦʨʤʝ. ʆʩʪʘʚʰʠʝʩʷ 6072 ʧʠʢʩʝʣʘ ʧʨʠʥʘʜʣʝʞʘʪ 6-ʪʠ 

ʩʤʝʞʥʳʤ ʧʦʣʦʩʘʤ ʠʟʦʙʨʘʞʝʥʠʷ ʰʠʨʠʥʦʡ 1012 ʧʠʢʩʝʣʝʡ ʢʘʞʜʘʷ. ʂʘʞʜʘʷ 

ʧʦʣʦʩʘ ʧʦʨʦʞʜʘʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʇɿʉ ʤʘʪʨʠʮʝʡ ʚ ʩʦʩʪʘʚʝ ʄʆʕʇ.  

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʜʘʯʠ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʬʘʡʣʘ ʧʨʠʤʝʤ 

ʩʣʝʜʫʶʱʝʝ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ: ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʦʪʦʙʨʘʞʘʪʴ ʥʘ ʬʦʨʤʝ ʬʨʘʛʤʝʥʪ ʪʦʣʴʢʦ ʦʜʥʦʡ ʠʟ 6-ʪʠ ʧʦʣʦʩ, ʥʦ ʣʶʙʦʡ ʠʟ 

ʵʪʠʭ ʧʦʣʦʩ, ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʦʪ ʪʝʢʫʱʝʡ 

ʧʦʣʦʩʳ ʢ ʣʶʙʦʡ ʜʨʫʛʦʡ. 

ʇʨʦʮʝʜʫʨʘ çʀʟʚʣʝʯʝʥʠʝ ʩʚʦʡʩʪʚ ʠʟʦʙʨʘʞʝʥʠʷè 

procedure  ImagePropertesExtract ( var  FP: file  );  

var  

  TagNum: word;  

  OffsetsForSeek: dword;  

  ForShowMessage: string;  

Begin  

  ForShowMessage := '';  

    // ʆʩʚʦʙʦʜʠʪʴ ʧʘʤʷʪʴ, ʚʳʜʝʣʝʥʥʫʶ ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠʡ ʤʘʩʩʠʚʳ: 

  if StripCountWasSet  

  then SetLength( StripOffsetsArr, 0 );  

  StripCount:= 0;  

  StripCountWasSet:= false;  

  RowsPerStripWasSet:= false;  

  for TagNum:= 0 to TiffIFD.NumDirEntries -  1 do  

      // ɸʥʘʣʠʟ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʪʝʛʘ:  

    case TiffTagArr[ TagNum ].TagID of  

      254: // NewSubFileType -  ???  

           if TiffTagArr[ TagNum ].DataCount = 1  

           then NewSubFileType:= TiffTagArr[ TagNum ].DataOffset;  

      256: // ImageWidth  

           begin  

             ImageWidth := TiffTagArr[ TagNum ].DataOffset;  

             MatrixNum:= ImgW div MatrixW;  

             ImgWInByte := MatrixW2 * MatrixNum + 64;  

           end;  // ʪʝʛ 256  
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      257: // ImageHeight  

           begin  

             ImageHeight := TiffTagArr[ TagNum ].DataOffset;  

             if ImgRowsOffsetsArrWasCreated  

             then  

               begin  

                 SetLength(  ImgRowsOffsetsArr, 0 );  

                 ImgRowsOffsetsArrWasCreated := false  

               end;  

             SetLength(  ImgRowsOffsetsArr, ImgH );  

           end ; // ʪʝʛ 257  

      258: // BitsPerSample -  ʙʠʪ ʥʘ ʢʘʞʜʳʡ ʢʦʜ ʮʚʝʪʘ (ʷʨʢʦʩʪʠ) 

           if TiffTagArr[ TagNum ].DataOffset = 16  

           then  

             BitsPerSample:= 16  

           else  

             begin  

               ShowMessage(' ʇʘʨʘʤʝʪʨ BitsPerSample <> 16 ' );  +  

               HALT;  // -  ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

             end ; // ʪʝʛ 258 

      259: // Compression  

           begin  

             Compression:= TiffTagArr[ TagNum ].DataOffset;  

             if Compression <> 1  

             then  

               begin  

                 ShowMessage(' ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ' + #13 +  

                            'ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʙʝʟ ʩʞʘʪʠʷ.' + #13 + 

                            'ʇʨʦʛʨʘʤʤʘ ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ!' ); 

                 HALT  // -  ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

               end  

           end ; // ʪʝʛ 259 

      273: // StripOffsets  -  ʪʝʛ ʤʘʩʩʠʚʘ ʩʤʝʱʝʥʠʡ ʜʘʥʥʳʭ  

           // ʦ ʧʦʣʦʩʘʭ 

           begin  

             StripCount:= TiffTagArr[ TagNum ].DataCount;  

             StripCountWasSet:= true;  

             SetLength( StripOffsetsArr, StripCount );  

             StripOffsets:= TiffTagArr[ TagNum].DataOffset;  

             if StripCount = 1  

             then StripOffsetsArr[ 0 ]:= StripOffsets  
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             else // ʂʦʣʠʯʝʩʪʚʦ ʇʦʣʦʩ > 1  

               begin // ʆʜʥʠʤ ʯʪʝʥʠʝʤ ʟʘʧʦʣʥʠʪʴ ʚʝʩʴ ʤʘʩʩʠʚ  

                     // ʩʤʝʱʝʥʠʡ ʧʦʣʦʩ:  

                 OffsetsForSeek:= StripOffsets shr 1;  

                 Seek( FP, OffsetsForSeek );  

                 BlockRead( FP, StripOffsetsArr,  

                                StripCount shl 1 );  

               end;  

           end;  // ʪʝʛ 273  

      277: // SamplesPerPixel  -  ʢʦʜʦʚ (ʮʚʝʪʦʚ) ʥʘ ʧʠʢʩʝʣ 

           begin  

             SamplesPerPixel:= TiffTagArr[ TagNum ].DataOffset;  

             if SamplesPerPixel <> 1  

             then  

               begin  

                 ShowMessage(' ʕʪʦ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ!' + #13 +  

                            'ʇʨʦʛʨʘʤʤʘ ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ!' ); 

                 HALT  // -  ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

               end  

           end ; // ʪʝʛ 277  

      278: // RowsPerStrip  

           begin  

             RowsPerStrip:= TiffTagArr[ TagNum ]. DataOffset;  

             RowsPerStripWasSet:= true;  

           end;  // ʪʝʛ 278  

      // 279: StripByteCounts -  ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪ ʚ ʢʘʞʜʦʡ ʠʟ ʧʦʣʦʩ.  

           // ʇʘʨʘʤʝʪʨ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥ!!!  

      280: begin  

             MinSampleValue:= TiffTagArr[ TagNum ]. DataOffset;  

             ForShowMessage:= ForShowMessage +  

                              ' Min ʷʨʢʦʩʪʴ= ' +   

                              IntToStr( MinSampleValue )  

           end;  // ʪʝʛ 280 

      281: begin  

             MaxSampleValue:= TiffTagArr[ Tag Num ].DataOffset;  

             ForShowMessage:= ForShowMessage +  

                              ' Max ʷʨʢʦʩʪʴ= ' +  

                              IntToStr( MaxSampleValue )  

           end;  

    end;  // case TagID  
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  if not StripCountWasSet  

  then  

    begin   

      ShowMessage(' ɺ ʬʘʡʣʝ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʪʵʛ ' + #13 +  

                  ' ʩ ʥʦʤʝʨʦʤ 273 . ' + #13 +  

                  'ʇʨʦʛʨʘʤʤʘ ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ.' ); 

      HALT // -  ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

    end;  

 

  if not RowsPerStripWasSet  

  then if StripCount < 2  

       then RowsPerStrip:= ImageHeight  

       else  

         begin  

           ShowMessage(  

             ' ɺ ʬʘʡʣʝ ' + IntToStr( StripCount ) +  

             'ʧʦʣʦʩ(ʳ) ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʛ 278, ʟʘʜʘʶʱʠʡô+ #13 +  

             'ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʨʘʩʪʨʘ ʚ ʢʘʞʜʦʡ ʠʟ ʧʦʣʦʩ.' + #13 +  

             'ɿʥʘʯʝʥʠʝ RowsPerStrip ʙʫʜʝʪ ʚʳʯʠʩʣʝʥʦ ʧʦ ʬʦʨʤʫʣʝ:' 

             + #13 +  

             'RowsPerStrip = ʂʦʣʠʯʝʩʪʚʦ_ʉʪʨʦʢ / ʂʦʣʠʯʝʩʪʚʦ_ʇʦʣʦʩ' 

             + #13 + 'ɺʳʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʚʝʨʥʳʤ.'); 

           RowsPerStrip:= ImageHeight div StripCount;  

         end;  

  ShowMessage( ForShowMessage + #13 +  

     ' ʂʦʣʠʯʝʩʪʚʦ ʤʘʪʨʠʮ  =' + IntToStr(MatrixNum)     + #13 +  

     'ʐʠʨʠʥʘ ʠʟʦʙʨʘʞʝʥʠʷ =' + IntToStr(ImageWidth )    + #13 +  

     'ɺʳʩʦʪʘ ʠʟʦʙʨʘʞʝʥʠʷ =' + IntToStr(ImageHeight )   + #13 +  

     'ɹʠʪ ʥʘ ʢʦʜ ʮʚʝʪʘ   =' + IntToStr(BitsPerSample) + #13 + 

     'ʇʦʣʦʩ ʠʟʦʙʨʘʞʝʥʠʷ  =' + IntToStr(StripCount)    + #13 + 

     'ʉʤʝʱʝʥʠʝ ʧʝʨʚʦʡ ʧʦʣʦʩʳ =' + IntToStr(StripOffsetsArr[0 ])   

     + #13 +  

     'ʉʪʨʦʢ ʨʘʩʪʨʘ ʚ ʧʦʣʦʩʝ =' + IntToStr(RowsPerStrip));     

End;  // ImagePropertesExtract( FP: file )  

 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʳ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʢʦʥʩʫʣʴʪʘʮʠʷʤʠ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 
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1.4 ʂʆʅʊʈʆʃʔʅʓɽ ɺʆʇʈʆʉʓ 

1. ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ 

ɼɿɿ. 

2. ʆʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʫ ʧʠʢʩʝʣʘ ʚ ʬʦʨʤʘʪʝ True Color. ʂʘʢʠʝ ʜʨʫʛʠʝ 

ʬʦʨʤʘʪʳ ʧʠʢʩʝʣʦʚ ɺʘʤ ʠʟʚʝʩʪʥʳ? 

3. ʂʘʢ ʩʣʝʜʫʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʜ ʧʠʢʩʝʣʘ ʬʦʨʤʘʪʘ True Color ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʬʦʨʤʝ ʤʦʥʦʭʨʦʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʮʚʝʪʘʭ ʩʝʨʦʡ 

ʧʘʣʠʪʨʳ? 

4. ʂʘʢʠʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʥʘ ʬʦʨʤʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ ʛʣʫʙʠʥʝ 10 ʙʠʪ/ʧʠʢʩʝʣ? ʂʘʢ ʨʝʰʠʪʴ ʵʪʠ 

ʧʨʦʙʣʝʤʳ? 

5. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʧʨʠʥʮʠʧʘʤʠ çʤʣʘʜʰʠʡ ʚ ʤʣʘʜʰʝʤè ʠ 

çʩʪʘʨʰʠʡ ʚ ʤʣʘʜʰʝʤè ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ? 

6. ʂʘʢʦʡ ʧʨʠʥʮʠʧ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩʦʨʘʤʠ ʬʠʨʤʳ Intel? 

7. ʂʘʢ ʜʠʨʝʢʪʦʨʠʷ ʬʘʡʣʘ (IFD) ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʬʘʡʣʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ʨʘʩʪʨʘ? 

8. ʂʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ ʪʝʛʘʭ tiff  ʬʘʡʣʘ? 

9. ʂʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʦʜʝʨʞʘʪ ʪʝʛʠ RowsPerStrip, StripOffsets ʠ 

SripByteCounts, SamplesPerPixel? 

10. ɺ ʯʝʤ ʦʩʦʙʝʥʥʦʩʪʴ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

(ʆʕʇ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʭ ʩʥʠʤʢʦʚ ɿʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ? 

11. ʇʦʯʝʤʫ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ɼɿɿ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʧʫʩʢʘʪʴ ʧʦ 32 ʧʝʨʚʳʭ ʧʠʢʩʝʣʘ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ 

ʠʟʦʙʨʘʞʝʥʠʷ? 
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ2 

ʄɸʉʐʊɸɹʀʈʆɺɸʅʀɽ ʈɸʉʊʈʆɺʓʍ ʀɿʆɹʈɸɾɽʅʀʁ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʘʟʦʚʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ ʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ɼɿɿ. 

2.1 ʀʅʉʊʈʋʄɽʅʊ çʃʋʇɸè 

2.1.1 ʇʨʠʤʝʥʝʥʠʝ ʣʫʧʳ ʠ ʚʘʨʠʘʥʪʳ ʨʝʘʣʠʟʘʮʠʠ 

ɺ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ˉ2 ʪʨʝʙʫʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʩʨʝʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ˉ1, 

ʜʦʧʦʣʥʠʚ ʵʪʫ ʩʨʝʜʫ ʩʣʝʜʫʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ: 

- çʣʫʧʦʡè ʧʝʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ;  

- ʦʢʥʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʙʟʦʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʣʦʢʘʪʦʨʦʤ-ʥʘʚʠʛʘʪʦʨʦʤ ʧʦ ʦʙʟʦʨʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʜʣʷ ʚʳʙʦʨʘ ʠ 

ʫʢʘʟʘʥʠʷ ʪʝʢʫʱʝʛʦ ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʦʙʟʦʨʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 

ʀʥʩʪʨʫʤʝʥʪ çʃʫʧʘè ʧʦʟʚʦʣʷʝʪ ʨʘʟʛʣʷʜʳʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʫʚʝʣʠʯʝʥʥʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʠ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʷʨʢʦʩʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ (ʨʠʩʫʥʦʢ 2.1). ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʜʣʷ 

ʜʝʰʠʬʨʦʚʱʠʢʦʚ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2.1 ʘ) ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʦʤ ʷʨʢʦʩʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʠ ʤʘʩʰʪʘʙʝ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʟʘʜʘʥ ʚ ʠʩʭʦʜʥʦʤ ʬʘʡʣʝ. ʅʘ ʨʠʩʫʥʢʝ 

2.1 ʙ) ʧʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʠʩʫʥʢʘ ʘ) ʚ ʫʚʝʣʠʯʝʥʥʦʤ 

ʤʘʩʰʪʘʙʝ ʠ ʩ ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʷʨʢʦʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʠʢʩʝʣʝʡ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʠʥʩʪʨʫʤʝʥʪ çʃʫʧʘè ʧʦʟʚʦʣʠʣ ʫʚʠʜʝʪʴ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʦʙʲʝʢʪ 

çʪʨʘʢʪʦʨ ʩ ʧʨʠʮʝʧʦʤè, ʢʦʪʦʨʳʡ ʥʘ ʠʩʭʦʜʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʚʠʜʝʥ! ʇʦʠʩʢ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʟʘʜʘʯ 

ʜʝʰʠʬʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2.2 ʧʦʢʘʟʘʥʳ ʜʚʘ ʧʨʠʤʝʨʘ ʫʚʝʣʠʯʝʥʠʷ ʬʨʘʛʤʝʥʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ. 
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 2.1 ï ʇʨʠʤʝʨ ʫʚʝʣʠʯʝʥʠʷ ʬʨʘʛʤʝʥʪʘ 

 

  
ʘ) ï ʬʨʘʛʤʝʥʪ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩ ʠʩʭʦʜʥʳʤ ʷʨʢʦʩʪʥʳʤ ʜʠʘʧʘʟʦʥʦʤ  
ʙ) ï ʬʨʘʛʤʝʥʪ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩ ʷʨʢʦʩʪʥʳʤ ʜʠʘʧʘʟʦʥʦʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʢ 

ʜʠʘʧʘʟʦʥʫ [0..255] 

ʈʠʩʫʥʦʢ 2.2 ï ɼʚʘ ʚʘʨʠʘʥʪʘ ʫʚʝʣʠʯʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ 
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ʅʘ ʨʠʩʫʥʢʝ 2.3 ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚ ʠʩʭʦʜʥʦʤ ʤʘʩʰʪʘʙʝ ʠ ʩ ʠʩʭʦʜʥʳʤʠ ʷʨʢʦʩʪʷʤʠ ʧʠʢʩʝʣʦʚ. ɿʜʝʩʴ ʧʦʜ 

ʠʩʭʦʜʥʳʤ ʤʘʩʰʪʘʙʦʤ ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ 

ʬʘʡʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʞʜʦʤʫ ʢʦʜʫ ʧʠʢʩʝʣʘ ʚ ʬʘʡʣʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʠʥ 

ʧʠʢʩʝʣ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʬʦʨʤʝ. ʇʦʜ ʠʩʭʦʜʥʳʤʠ ʷʨʢʦʩʪʷʤʠ ʧʠʢʩʝʣʦʚ 

ʧʦʥʠʤʘʶʪʩʷ ʢʦʜʳ ʧʠʢʩʝʣʦʚ, ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʬʘʡʣʘ, ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʜʚʠʛʘʪʴ ʵʪʠ ʢʦʜʳ ʚ ʧʨʦʮʝʩʩʝ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʬʦʨʤʫ 

ʚʧʨʘʚʦ ʥʘ 0 ï 2 ʨʘʟʨʷʜʘ. 

 

 

ɹʝʟ ʥʦʨʤʠʨʦʚʘʥʠʷ  

ʷʨʢʦʩʪʠ 

ʉ ʥʦʨʤʠʨʦʚʘʥʠʝʤ 

 ʷʨʢʦʩʪʠ 

 

ʄʝʪʦʜ  

ʙʣʠʞʘʡʰʝʛʦ 

ʩʦʩʝʜʘ 

  

 

ʄʝʪʦʜ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ 

ʧʦʨʦʞʜʘʝʪ çʧʠʢʩʝʣʠʟʘʮʠʶè 

ʠʟʦʙʨʘʞʝʥʠʷ ï ʥʝʧʨʠʷʪʥʳʡ 

ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ 

ɹʠʣʠʥʝʡʥʘʷ 

ʠʥʪʝʨʧʦʣʷʮʠʷ 

  

ʈʠʩʫʥʦʢ 2.3 ï ʏʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʫʚʝʣʠʯʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ 

ʆʩʪʘʣʴʥʳʝ 4 ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 2.3  ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʫʚʝʣʠʯʝʥʥʳʡ ʚ 5 ʨʘʟ ʬʨʘʛʤʝʥʪ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʩʪʨʦʡʢʘʭ ʧʨʦʮʝʜʫʨʳ 

çʃʫʧʘè. ɿʜʝʩʴ ʧʦʜ ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʷʨʢʦʩʪʠ ʧʦʥʠʤʘʝʪʩʷ ʧʨʠʚʝʜʝʥʠʷ ʢʦʜʦʚ 

ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʦʚ ʢ ʜʠʘʧʘʟʦʥʫ 0..255 ʝʜʠʥʠʮ ʷʨʢʦʩʪʠ. ʉʙʨʦʰʝʥʥʳʡ ʬʣʘʛ 

çʀʥʪʝʨʧʦʣʠʨʦʚʘʪʴè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʷʨʢʦʩʪʠ 

ʥʦʚʳʭ ʧʠʢʩʝʣʦʚ ʚʳʙʠʨʘʣʠʩʴ ʧʦ ʤʝʪʦʜʫ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ. ʇʨʠ 
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ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʛʝ çʀʥʪʝʨʧʦʣʠʨʦʚʘʪʴè ʷʨʢʦʩʪʠ ʥʦʚʳʭ ʧʠʢʩʝʣʦʚ 

ʚʳʯʠʩʣʷʣʠʩʴ ʤʝʪʦʜʦʤ ʙʠʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʜʚʘ 

ʧʨʦʩʪʝʡʰʠʭ ʤʝʪʦʜʘ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. 

2.1.2 ʃʫʧʘ ʥʘ ʙʘʟʝ ʤʝʪʦʜʘ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʫʚʝʣʠʯʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚ m ʨʘʟ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʚ m ʨʘʟ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʵʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʦʜʠʥʘʢʦʚʦʛʦ ʧʦ ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ. ʇʨʠ ʵʪʦʤ ʫʚʝʣʠʯʝʥʠʶ 

ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ (ʠʣʠ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ) ʚ m ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʠʢʩʝʣʦʚ ʫʚʝʣʠʯʠʚʘʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ ʚ m
2
  ʨʘʟ.  

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʯʠʩʣʦ m ʚʩʝʛʜʘ ʮʝʣʦʝ. ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʥʝ 

ʫʤʝʥʴʰʘʝʪ ʧʦʣʝʟʥʦʩʪʴ ʧʦʣʫʯʘʝʤʦʡ çʣʫʧʳè ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ 

ʫʧʨʦʱʘʝʪ ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʫʚʝʣʠʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 2.4 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʥʝʢʦʪʦʨʳʝ 4 ʩʤʝʞʥʳʝ ʧʠʢʩʝʣʳ 

ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʨʝʜʠ ʧʠʢʩʝʣʦʚ 

ʠʟʦʙʨʘʞʝʥʠʷ ʫʚʝʣʠʯʝʥʥʦʛʦ ʚ 5 ʨʘʟ.  

ʅʘ ʨʠʩʫʥʢʝ 2.5 ʧʦʢʘʟʘʥʦ ʢʘʢ ʟʘʢʨʘʰʠʚʘʶʪʩʷ ʧʠʢʩʝʣʳ ʫʚʝʣʠʯʝʥʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ: ʜʣʷ ʢʘʞʜʦʛʦ 

ʥʦʚʦʛʦ ʧʠʢʩʝʣʘ ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʘʡʰʠʡ ʧʠʢʩʝʣ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʝʛʦ ʷʨʢʦʩʪʴ ʥʘʟʥʘʯʘʝʪʩʷ ʥʦʚʦʤʫ ʧʠʢʩʝʣʫ.  
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ʈʠʩʫʥʦʢ 2.4 ï ʋʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ  

ʚ ʤʘʩʰʪʘʙʝ  m = 5 
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ʈʠʩʫʥʦʢ 2.5 ï ʋʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ  

ʚ ʤʘʩʰʪʘʙʝ  m = 5 ʤʝʪʦʜʦʤ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ 

ʄʝʪʦʜ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ ʧʨʠ ʮʝʣʦʯʠʩʣʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʤʘʩʰʪʘʙʘ m 

ʵʢʚʠʚʘʣʝʥʪʝʥ ʧʨʦʩʪʦʤʫ ʪʠʨʘʞʠʨʦʚʘʥʠʶ ʷʨʢʦʩʪʠ ʢʘʞʜʦʛʦ ʠʩʭʦʜʥʦʛʦ 

ʧʠʢʩʝʣʘ ʥʘ m
2
  ʧʠʢʩʝʣʦʚ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺʥʠʤʘʪʝʣʴʥʳʡ ʠ ʥʘʙʣʶʜʘʪʝʣʴʥʳʡ ʯʠʪʘʪʝʣʴ ʤʦʞʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʧʠʢʩʝʣʳ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 2.4 ʦʢʘʟʘʣʠʩʴ ʚ ʮʝʥʪʨʝ 

ʢʚʘʜʨʘʪʦʚ ʨʘʟʤʝʨʦʤ 5³5 ʧʠʢʩʝʣʦʚ ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ 5 ʯʠʩʣʦ ʥʝʯʝʪʥʦʝ. 

ʇʦʵʪʦʤʫ ʝʩʪʝʩʪʚʝʥʥʦ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ: ʢʘʢ ʵʪʠ ʠʩʭʦʜʥʳʝ ʧʠʢʩʝʣʳ ʙʫʜʫʪ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʨʝʜʠ ʧʠʢʩʝʣʦʚ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʯʝʪʥʦʤ 

ʟʥʘʯʝʥʠʠ ʤʘʩʰʪʘʙʘ? ʅʘʧʨʠʤʝʨ, ʧʨʠ m = 4? ɺʦʧʨʦʩ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ 

ʨʠʩʫʥʢʦʤ 2.6 ʘ). 

                        

      1? 1?   2? 2?             

      1? 1?   2? 2?             

1 2                       

3 4                       
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     ʘ)    ʙ) 

ʈʠʩʫʥʦʢ 2.6 ï ʋʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ  

ʚ ʤʘʩʰʪʘʙʝ  m = 4 
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ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ ʧʨʦʩʪʳʤ ʨʘʟʤʥʦʞʝʥʠʝʤ 

ʧʠʢʩʝʣʦʚ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʩʪʦ ʢʘʞʜʳʡ ʠʩʭʦʜʥʳʡ 

ʧʠʢʩʝʣ ʧʦʚʪʦʨʠʪʴ m
2
 ʨʘʟ: ʧʨʠ m= 4 ʧʦʚʪʦʨʠʪʴ 16 ʨʘʟ (ʨʠʩʫʥʦʢ 2.6 ʙ). ʇʨʠ 

ʵʪʦʤ, ʧʦʥʷʪʥʦ, ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʢʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʢʚʘʜʨʘʪʝ 4³4 

ʧʠʢʩʝʣʘ ʟʘʥʠʤʘʝʪ ʠʩʭʦʜʥʳʡ ʧʠʢʩʝʣ! 

2.1.3 ʃʫʧʘ ʥʘ ʙʘʟʝ ʙʠʣʠʥʝʡʥʦʡ ʩʫʙʧʠʢʩʝʣʴʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ɼʦʩʪʦʠʥʩʪʚʘ ʤʝʪʦʜʘ ʙʠʣʠʥʝʡʥʦʡ ʩʫʙʧʠʢʩʝʣʴʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ: 

- ʥʝ ʧʦʨʦʞʜʘʝʪ ʧʠʢʩʝʣʠʟʘʮʠʶ ʫʚʝʣʠʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʦʚ 

ʜʦʙʘʚʣʝʥʥʳʭ ʚ ʫʚʝʣʠʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ; 

- ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʝʡʰʠʤ ʩʨʝʜʠ ʤʝʪʦʜʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʰʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ. 

ʇʦʜ ʩʫʙʧʠʢʩʝʣʴʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʷʨʢʦʩʪʠ 

ʧʠʢʩʝʣʘ (ʦʪʩʫʪʩʪʚʫʶʱʝʛʦ ʥʘ ʠʩʭʦʜʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ) ʩʤʝʱʝʥʥʦʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʠʢʩʝʣʴʥʦʡ ʩʝʪʢʠ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʅʘ ʨʠʩʫʥʢʝ 2.7 ʠʟʦʙʨʘʞʝʥʳ 4 ʩʤʝʞʥʳʭ ʧʠʢʩʝʣʘ ʠʩʭʦʜʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʝ ʧʠʢʩʝʣʘ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ, 

ʷʨʢʦʩʪʴ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʚʳʯʠʩʣʠʪʴ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʷʨʢʦʩʪʴ 

ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʦʪʨʘʞʝʥʥʦʡ ʦʪ ʥʝʢʦʪʦʨʦʛʦ 

ʫʯʘʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʪʦʛʨʘʬʠʨʫʝʤʦʡ ʩʮʝʥʳ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʙʝʩʢʦʥʝʯʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ 

ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʟʜʘʩʪ ʜʘʥʥʫʶ ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʘ. 

ʇʦʵʪʦʤʫ ʧʦʥʷʪʥʦ, ʯʪʦ ʟʘʜʘʯʘ ʩʫʙʧʠʢʩʝʣʴʥʦʡ 

ʠʥʪʝʨʧʦʣʷʮʠʠ ʥʝ ʢʦʨʨʝʢʪʥʘ ʧʦ ʩʫʪʠ: ʦʥʘ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʪʦʯʥʦ! ʊʦ ʝʩʪʴ, ʣʶʙʦʡ ʤʝʪʦʜ 

ʩʫʙʧʠʢʩʝʣʴʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʤʦʞʝʪ ʜʘʪʴ ʪʦʣʴʢʦ 

ʧʨʠʙʣʠʞʝʥʥʦʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʨʝʰʝʥʠʝ. 
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ʈʠʩʫʥʦʢ 2.7 ï ʂ ʟʘʜʘʯʝ  

ʩʫʙʧʠʢʩʝʣʴʥʦʡ  

ʠʥʪʝʨʧʦʣʷʮʠʠ 
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ɺʩʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʦʡ ʛʠʧʦʪʝʟʳ ʦ 

ʟʘʢʦʥʝ ʠʟʤʝʥʝʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʘ ʧʨʠ ʝʛʦ ʩʤʝʱʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʤʝʶʱʝʡʩʷ ʧʠʢʩʝʣʴʥʦʡ ʩʝʪʢʠ. ʄʝʪʦʜ ʙʠʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩʪʨʦʠʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʫʢʘʟʘʥʥʦʤ ʟʘʢʦʥʝ ʢʘʢ ʦ ʣʠʥʝʡʥʦʤ. ʊʦ ʝʩʪʴ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʧʠʢʩʝʣ, ʥʘʧʨʠʤʝʨ 1-ʡ ʥʘ ʨʠʩʫʥʢʝ 2.7, ʩʤʝʱʘʪʴ 

ʥʝʧʨʝʨʳʚʥʦ ʠʟ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʧʦʣʦʞʝʥʠʝ ʧʠʢʩʝʣʘ 2 ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ 

ʧʫʪʠ (ʛʦʨʠʟʦʥʪʘʣʴʥʦ), ʪʦ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦʣʦʞʝʥʠʷʭ ʝʛʦ ʷʨʢʦʩʪʴ ʙʫʜʝʪ 

ʧʣʘʚʥʦ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ ʦʪ ʚʝʣʠʯʠʥʳ ʩʤʝʱʝʥʠʷ ʠʟʤʝʥʷʪʴʩʷ ʦʪ 

ʠʩʭʦʜʥʦʡ ʷʨʢʦʩʪʠ ʜʦ ʷʨʢʦʩʪʠ 2-ʛʦ ʧʠʢʩʝʣʘ. 

ʇʠʢʩʝʣ ï ʵʪʦ ʥʝ ʜʝʣʠʤʳʡ ʵʣʝʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ: ʦʥ ʥʝ ʠʤʝʝʪ 

ʩʪʨʫʢʪʫʨʳ ʠ ʷʨʢʦʩʪʴ ʚʩʝʭ ʝʛʦ ʪʦʯʝʢ ʦʜʠʥʘʢʦʚʘ. ʀʩʭʦʜʷ ʠʟ ʪʘʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʠʟ ʨʠʩʫʥʢʘ 2.7 ʷʩʥʦ, ʯʪʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʷʨʢʦʩʪʠ 

ʩʤʝʱʝʥʥʦʛʦ ʧʠʢʩʝʣʘ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʷʨʢʦʩʪʠ 4-ʭ 

ʩʤʝʞʥʳʭ ʧʠʢʩʝʣʝʡ, ʬʨʘʛʤʝʥʪʳ ʢʦʪʦʨʳʭ ʥʘʢʨʳʚʘʝʪ ʵʪʦʪ ʩʤʝʱʝʥʥʳʡ 

ʧʠʢʩʝʣ. ʇʨʠʯʝʤ, ʷʨʢʦʩʪʠ ʠʩʭʦʜʥʳʭ ʧʠʢʩʝʣʝʡ ʜʦʣʞʥʳ ʚʥʦʩʠʪʴ ʚʢʣʘʜ ʚ 

ʷʨʢʦʩʪʴ ʥʦʚʦʛʦ ʧʠʢʩʝʣʝ ʪʝʤ ʤʝʥʴʰʫʶ, ʯʝʤ ʤʝʥʴʰʠʡ ʬʨʘʛʤʝʥʪ ʠʩʭʦʜʥʦʛʦ 

ʧʠʢʩʝʣʘ ʚʭʦʜʠʪ ʚ ʩʤʝʱʝʥʥʳʡ ʧʠʢʩʝʣ.  

ɽʩʣʠ ʷʨʢʦʩʪʠ ʠʩʭʦʜʥʳʭ ʧʠʢʩʝʣʝʡ ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ I1, é, I4, ʘ ʧʣʦʱʘʜʠ 

ʠʭ ʯʘʩʪʝʡ, ʚʦʰʝʜʰʠʭ ʚ ʩʤʝʱʝʥʥʳʡ ʧʠʢʩʝʣ, ʦʙʦʟʥʘʯʠʪʴ ʢʘʢ S1, é, S4 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʠʩʢʦʤʫʶ ʷʨʢʦʩʪʴ I ʩʤʝʱʝʥʥʦʛʦ ʧʠʢʩʝʣʘ ʤʦʞʥʦ 

ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

I = I1 S1 + I2 S2 + I3 S3 + I4 S4.  (2.1) 

ɺ ʤʝʪʦʜʝ ʙʠʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʘʷ ʬʦʨʤʫʣʘ, 

ʜʘʶʱʘʷ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʦ ʢʦʦʨʜʠʥʘʪʘʤ ʮʝʥʪʨʘ ʩʤʝʱʝʥʥʦʛʦ ʧʠʢʩʝʣʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʦʦʨʜʠʥʘʪʳ 4-ʭ ʧʠʢʩʝʣʦʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘʭʦʜʠʪʩʷ ʩʤʝʱʝʥʥʳʡ ʧʠʢʩʝʣ 

(ʨʠʩʫʥʦʢ 2.8). ɺ ʮʝʥʪʨʝ ʣʝʚʦʛʦ ʚʝʨʭʥʝʛʦ ʧʠʢʩʝʣʘ ʠʟ 4-ʭ ʥʘʡʜʝʥʥʳʭ 

ʟʘʜʘʝʪʩʷ ʥʘʯʘʣʦ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʉʂ) OXʣYʣ. ɺ ʵʪʦʡ ʉʂ 

ʮʝʥʪʨʳ 4-ʭ ʧʠʢʩʝʣʝʡ ʠʤʝʶʪ ʢʦʦʨʜʠʥʘʪʳ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ. ʎʝʥʪʨ 

ʩʤʝʱʝʥʥʦʛʦ ʧʠʢʩʝʣʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʪʦʯʢʝ (xʣ, yʣ) ʠ (0 Ů xʣ Ů 1) Ò (0 Ů yʣ 

Ů 1). 
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ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʝ:  

I(x, y) ï ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʘ ʩ ʣʦʢʘʣʴ-

ʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ (x, y).  

ʊʦʛʜʘ:  

I(0, 0)= I1; I(1, 0)= I2; I(0, 1)= I3; I(1, 1)= I4. 

ɺ ʤʝʪʦʜʝ ʙʠʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʠʩʢʦʤʘʷ ʷʨʢʦʩʪʴ I(xʣ, yʣ) ʩʤʝʱʝʥʥʦʛʦ 

ʧʠʢʩʝʣʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

I(xʣ, yʣ)  = a xʣ + b yʣ + c xʣ yʣ ï d.  (2.2) (2.2) 

ʌʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ a, b, c ʠ d ʧʦʣʫʯʠʤ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʜʩʪʘʚʣʷʷ ʚ (2.2) 

ʚʤʝʩʪʦ xʣ ʠ yʣ ʢʦʦʨʜʠʥʘʪʳ 4-ʭ ʥʘʡʜʝʥʥʳʭ ʧʠʢʩʝʣʦʚ: 

I1 = I(0, 0) = aÖ 0 + bÖ 0 + cÖ 0Ö 0 + d = d; 

I2 = I(1, 0) = aÖ 1 + bÖ 0 + cÖ 1Ö 0 + d = a + d; 

I3 = I (0, 1) = aÖ 0 + bÖ 1 + cÖ 0Ö 1 + d = b + d;  (2.3) 

I4 = I (1, 1) = aÖ 1 + bÖ 1 + cÖ 1Ö 1 + d = a + b + c + d. 

ʀʟ (2.3) ʥʘʭʦʜʠʤ: 

d  = I1;      

a = I2 - d; 

b = I3 - d;  (2.4) 

c = I4 - a - b  - d. 

ʈʠʩʫʥʦʢ 2.9 ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʪʝʨʤʠʥʘ çʙʠʣʠʥʝʡʥʘʷ 

ʠʥʪʝʨʧʦʣʷʮʠʷè: ʪʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʷʨʢʦʩʪʠ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ ʚ ʧʨʝʜʝʣʘʭ (0 Ò xʣ Ò 1) ȿ (0 Ò yʣ Ò 1), 

ʟʘʜʘʶʪ ʣʠʥʝʡʯʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ: ʧʦʚʝʨʭʥʦʩʪʴ, ʩʦʟʜʘʥʥʫ  ʁ ʜʚʠʞʝʥʠʝʤ 

ʧʨʷʤʦʡ ʣʠʥʠʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʚ (2.2) ʟʥʘʯʝʥʠʝ ʦʜʥʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ 

          

 I1    I2   

(0, 0)      Xʣ 

          

          

          

          

(0, 1)        

 I3     I4    

  Yʣ        

ʈʠʩʫʥʦʢ 2.8 ï ɹʠʣʠʥʝʡʥʘʷ  

ʩʫʙʧʠʢʩʝʣʴʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʠ 
 

(1, 0) 

(1, 0) 

(xʣ, yʣ) 
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xʣ, yʣ ʟʘʬʠʢʩʠʨʦʚʘʪʴ, ʪʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ I(xʣ, yʣ)  ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ  

ʣʠʥʝʡʥʫʶ ʬʫʥʢʮʠʶ ʜʨʫʛʦʡ ʢʦʦʨʜʠʥʘʪʳ. 

 

 

ʈʠʩʫʥʦʢ 2.9 ï ʃʠʥʝʡʯʘʪʘ ̫ʧʦʚʝʨʭʥʦʩʪʴ  

ʷʨʢʦʩʪʝʡ ʩʤʝʱʝʥʥʳʭ ʧʠʢʩʝʣʦʚ, ʚʳʯʠʩʣʷʝʤʳʭ  

ʧʦ ʙʠʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ ʠʥʪʝʨʧʦʣʷʮʠʠ 

2.1.4 ʅʦʨʤʠʨʦʚʘʥʠʝ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ 

ʇʦʜ ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʷʨʢʦʩʪʠ ʧʦʥʠʤʘʝʪʩʷ ʧʨʠʚʝʜʝʥʠʷ ʢʦʜʦʚ ʷʨʢʦʩʪʠ 

ʧʠʢʩʝʣʦʚ ʢ ʥʝʢʦʪʦʨʦʤʫ ʜʠʘʧʘʟʦʥʫ. ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʧʨʠʤʝʨʘʭ 

ʥʦʨʤʠʨʦʚʘʥʠʝ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʫʚʝʣʠʯʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠʚʝʜʝʥʠʝʤ ʵʪʠʭ ʷʨʢʦʩʪʝʡ ʢ ʜʠʘʧʘʟʦʥʫ [0, 255] ʝʜʠʥʠʮ.  

ʀʤʝʥʥʦ ʚ ʪʘʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʷʶʪʩʷ ʢʦʜʳ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʮʚʝʪʦʚ ʚ ʬʦʨʤʘʪʝ True Color. 

ʇʨʦʮʝʜʫʨʘ ʥʦʨʤʠʨʦʚʘʥʠʷ ʷʨʢʦʩʪʝʡ ʧʦʷʩʥʷʝʪʩʷ ʨʠʩʫʥʢʦʤ 2.10. 

 

 

 

 

ʈʠʩʫʥʦʢ 2.10 ï ʅʦʨʤʠʨʦʚʘʥʠʝ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ 
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ʅʘ ʨʠʩʫʥʢʝ 2.10: 

- [0, 1023] ï ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 10-ʙʠʪʥʦʛʦ ʢʦʜʘ; 

- [0, 255] ï ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʙʘʡʪʘ; 

- [min, max] ï ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʢʦʜʦʚ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ ʠʩʭʦʜʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ; 

ʇʫʥʢʪʠʨʥʳʝ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʩʝ ʧʠʢʩʝʣʳ ʠʩʭʦʜʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʠʤʝʶʱʠʝ ʷʨʢʦʩʪʴ ʨʘʚʥʫʶ min, ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʚ ʧʦʣʝ 

ʣʫʧʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʷʨʢʦʩʪʴ ʨʘʚʥʫʶ 0; ʚʩʝ ʧʠʢʩʝʣʳ ʠʩʭʦʜʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʩ ʷʨʢʦʩʪʴʶ max ʚ ʧʦʣʝ ʣʫʧʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʷʨʢʦʩʪʴ ʨʘʚʥʫʶ 

255. 

ɺʳʚʦʜ ʬʦʨʤʫʣ ʠ ʨʘʟʨʘʙʦʪʢʫ ʘʣʛʦʨʠʪʤʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʦʧʠʩʘʥʥʦʝ 

ʥʦʨʤʠʨʦʚʘʥʠʝ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʦʚ ʧʦʣʷ çʃʫʧʘè, ʦʙʫʯʘʶʱʠʝʩʷ ʚʳʧʦʣʥʷʶʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

2.2 ʆɹɿʆʈʅʆɽ ʀɿʆɹʈɸɾɽʅʀɽ 

ʆʙʟʦʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʆʀ) ï ʵʪʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʫʤʝʥʴʰʝʥʥʦʝ ʜʦ 

ʨʘʟʤʝʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʠʜʝʪʴ ʥʘ ʵʢʨʘʥʝ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʟʫ ʚʩʝ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʟʘʧʠʩʘʥʥʦʝ ʚ ʬʘʡʣʝ. ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʆʀ ʜʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.11. 

 

 
ʈʠʩʫʥʦʢ 2.11 ïʆʙʟʦʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʧʘʢʝʪʝ ENVI 

 

ʆʀ ʧʦʟʚʦʣʷʝʪ ʚʠʜʝʪʴ çʢʘʨʪʠʥʫè ʮʝʣʠʢʦʤ. ʆʥʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ 

ʠʤʝʥʥʦ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ɼɿɿ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʛʨʦʤʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. 

 ɺ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ɼɿɿ ʆʀ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʥʘʚʠʛʘʮʠʠ ʧʦ ʚʩʝʤʫ ʠʟʦʙʨʘʞʝʥʠʶ. ʑʝʣʯʦʢ ʥʘ ʧʦʣʝ ʆʀ ʧʨʠʚʦʜʠʪ ʢ 

ʦʪʦʙʨʘʞʝʥʠʶ ʚ ʦʢʥʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʨʘʛʤʝʥʪʘ. ʀ ʥʘʦʙʦʨʦʪ, ʧʨʦʢʨʫʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʫʢʘʟʘʪʝʣʷ-

ʣʦʢʘʪʦʨʘ ʥʘ ʧʦʣʝ ʆʀ. 
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ʏʘʩʪʦ ʦʙʟʦʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʟʘʨʘʥʝʝ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʤ ʬʘʡʣʦʤ. ɺ ʧʘʢʝʪʝ ENVI, ʫʧʦʤʷʥʫʪʦʤ ʥʘ 

ʨʠʩʫʥʢʝ 2.11, ʦʙʟʦʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʥʦ ʧʝʨʝʩʯʠʪʳʚʘʪʴ ʩ ʞʝʣʘʝʤʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʠʩʭʦʜʥʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʆʀ ʤʦʛʫʪ ʩʪʨʦʠʪʴʩʷ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ʉʧʦʩʦʙ 1 ʦʪʣʠʯʘʝʪʩʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʧʨʦʩʪʦʪʦʡ, ʚʳʩʦʢʠʤ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʧʦʩʦʙ ʩʦʩʪʦʠʪ ʚ ʧʨʦʨʝʞʠʚʘʥʠʠ ʧʠʢʩʝʣʦʚ 

ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ: ʚʳʙʠʨʘʝʪʩʷ ʪʦʣʴʢʦ ʢʘʞʜʘʷ m-ʷ ʩʪʨʦʢʘ, ʘ ʚ ʥʝʡ 

ʢʘʞʜʳʡ m-ʡ ʧʠʢʩʝʣ. 

ʉʧʦʩʦʙ 2 ʩʦʩʪʦʠʪ ʚ ʚʳʯʠʩʣʝʥʠʠ ʧʨʦʩʪʝʡʰʠʭ ʩʚʝʨʪʦʢ ʠʟʦʙʨʘʞʝʥʠʷ 

ʙʣʦʢʘʤʠ ʨʘʟʤʝʨʦʤ m³ m ʧʠʢʩʝʣʦʚ. ʆʪʜʝʣʴʥʘʷ ʩʚʝʨʪʢʘ ʩʦʩʪʦʠʪ ʚ 

ʚʳʯʠʩʣʝʥʠʠ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʧʦ ʚʩʝʤ ʧʠʢʩʝʣʘʤ ʙʣʦʢʘ. ʕʪʦ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʧʦʣʝ ʆʀ. 

2.3 ɿɸɼɸʅʀɽ 

ʈʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʘʥʝʝ 

ʩʨʝʜʳ, ʜʦʧʦʣʥʠʚ ʝʝ ʩʣʝʜʫʶʱʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ: 

- çʣʫʧʦʡè ʧʝʨʝʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ;  

- ʦʢʥʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʙʟʦʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɿʘʜʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʣʦʢʘʪʦʨʘ-ʥʘʚʠʛʘʪʦʨʘ ʧʦ ʦʙʟʦʨʥʦʤʫ 

ʠʟʦʙʨʘʞʝʥʠʶ ʜʣʷ ʚʳʙʦʨʘ ʠ ʫʢʘʟʘʥʠʷ ʪʝʢʫʱʝʛʦ ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ 

ʤʦʞʥʦ ʜʘʚʘʪʴ ʦʪʜʝʣʴʥʳʤ ʘʢʪʠʚʥʳʤ ʦʙʫʯʘʶʱʠʤʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʜʘʥʠʷ. 

2.4 ʄɽʊʆɼʀʂɸ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

1. ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ ʵʪʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ. 

2. ɼʦʧʦʣʥʠʪʴ ʠʥʪʝʨʬʝʡʩʥʫʶ ʯʘʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝʜʳ. ɼʣʷ 

ʵʪʦʛʦ: 

- ʚʳʙʨʘʪʴ ʠ ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʬʦʨʤʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʠʟʫʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ; 
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- ʚʩʝ ʠʤʝʥʘ ʢʦʤʧʦʥʝʥʪ, ʥʘʟʥʘʯʘʝʤʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʝʨʝʠʤʝʥʦʚʘʪʴ 

ʥʘ ʣʦʛʠʯʝʩʢʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʠʤʝʥʘ, ʦʪʨʘʞʘʶʱʠʝ ʥʘʟʥʘʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤʧʦʥʝʥʪʳ; 

- ʧʨʦʜʫʤʘʪʴ ʢʘʢʠʝ ʩʦʙʳʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʪʝʨʬʝʡʩʥʳʭ ʩʨʝʜʩʪʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚ ʧʨʦʛʨʘʤʤʝ; 

- ʩʦʟʜʘʪʴ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʦʙʨʘʙʦʪʯʠʢʦʚ ʚʳʙʨʘʥʥʳʭ ʩʦʙʳʪʠʡ; 

- ʚʩʝ ʠʤʝʥʘ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ, ʥʘʟʥʘʯʝʥʥʳʝ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʥʘ ʣʦʛʠʯʝʩʢʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʠʤʝʥʘ, 

ʦʪʨʘʞʘʶʱʠʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʢʘʞʜʳʤ ʦʙʨʘʙʦʪʯʠʢʦʤ. 

3. ʇʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ, ʥʘʯʠʥʘʷ 

ʩ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʚ ʧʦʣʝ çʃʫʧʘè.  

4. ɼʣʷ çʨʘʟʤʥʦʞʝʥʠʷè ʧʠʢʩʝʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʫʚʝʣʠʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʘ ʦʩʥʦʚʝ ʙʠʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ: 

- ʥʘʯʘʣʦ ʣʦʢʘʣʴʥʦʡ ʉʂ (ʨʠʩʫʥʦʢ 2.8) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ ʚ ʮʝʥʪʨ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʘ ʫʚʝʣʠʯʠʚʘʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʚ ʢʘʞʜʦʤ ʧʦʣʦʞʝʥʠʠ ʉʂ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʜʘʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (xʣ, yʣ), ʚʳʯʠʩʣʷʝʤʳʤʠ ʧʦ ʬʦʨʤʫʣʘʤ 

xʣ = i/m; yʣ = j/m,  (2.5) 

ʛʜʝ i, j ï ʮʝʣʳʝ ʯʠʩʣʘ ʠʥʪʝʨʚʘʣʘ [0, m-1]. 

- ʜʣʷ ʢʘʞʜʦʡ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʧʦʣʠʨʦ-

ʚʘʥʥʦʡ ʷʨʢʦʩʪʠ ʧʦ ʬʦʨʤʫʣʘʤ (2.3), (2.4). 

ʇʦʣʝʟʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (xʣ, yʣ) 

ʢ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʥʘʧʨʠʤʝʨ, (xʣ + 1/ m, yʣ) 

ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ ʚʦʟʨʘʩʪʝʪ ʥʘ ʚʝʣʠʯʠʥʫ a/m: 

I(xʣ + 1/ m, yʣ) = I(xʣ, yʣ) + a/m.  (2.6) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʙʠʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ. 
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2.5 ʂʆʅʊʈʆʃʔʅʓɽ ɺʆʇʈʆʉʓ  

1. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʠʥʩʪʨʫʤʝʥʪʦʤ çʃʫʧʘè? 

2. ʂʘʢʦʡ ʚʘʨʠʘʥʪ ʥʦʨʤʠʨʦʚʘʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʨʘʩʩʤʦʪʨʝʥ ʚ 

ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ? 

3. ʅʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ, ʥʦʨʤʠʨʫʶʱʫʶ ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʘ ʧʨʠ ʝʛʦ 

ʦʪʦʙʨʘʞʝʥʠʠ ʚ ʧʦʣʝ ʣʫʧʳ. 

4. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʠʟʦʙʨʘʞʝʥʠʷ? 

5. ʆʙʲʷʩʥʠʪʝ ʩʫʪʴ ʤʝʪʦʣʘ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ. 

6. ʏʪʦ ʪʘʢʦʡ ʧʠʢʩʝʣʠʟʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʝʛʦ ʫʚʝʣʠʯʝʥʠʠ? 

7. ʇʨʠʚʝʜʠʪʝ ʜʚʘ ʚʘʨʠʘʥʪʘ ʬʦʨʤʫʣ ʩʫʙʧʠʢʩʝʣʴʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

8. ʂʘʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʭ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ 

ʧʦʨʦʞʜʘʝʪ ʙʠʣʠʥʝʡʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ? 

9. ʆʙʲʷʩʥʠʪʝ ʩʫʪʴ ʜʚʫʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʦʙʟʦʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

10. ʇʦ ʢʘʢʠʤ ʬʦʨʤʫʣʘʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ 

ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ m ʨʘʟ? 

11. ʅʘ ʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʝ ʷʨʢʦʩʪʠ ʜʚʫʭ 

ʙʣʠʞʘʡʰʠʭ ʚ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ m ʨʘʟ? 
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ3 

ɻʀʉʊʆɻʈɸʄʄɸ ʗʈʂʆʉʊɽʁ ʇʀʂʉɽʃɽʁ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʘʟʦʚʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ɼɿɿ ʥʘ ʧʨʠʤʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʢʦʨʨʝʢʮʠʠ ʛʠʩʪʦʛʨʘʤʤʳ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ. 

3.1 ʇʈʀʄɽʈ ɻʀʉʊʆɻʈɸʄʄʓ 

ɻʠʩʪʦʛʨʘʤʤʘ ï ʵʪʦ ʩʪʦʣʙʯʘʪʘʷ ʜʠʘʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʜʣʷ ʢʘʞʜʦʡ 

ʚʦʟʤʦʞʥʦʡ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʘ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʦʚ ʜʘʥʥʦʡ 

ʷʨʢʦʩʪʠ. ʊʦ ʝʩʪʴ, ʛʠʩʪʦʛʨʘʤʤʘ ʩʪʨʦʠʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʷʨʢʦʩʪʴ 

ʧʠʢʩʝʣʘ (ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ), ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ (ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ) (ʨʠʩʫʥʦʢ 

3.1). 

 

ʈʠʩʫʥʦʢ 3.1 ïʗʨʢʦʩʪʥʦʝ ʧʦʣʝ  

ʠ ʝʛʦ ʛʠʩʪʦʛʨʘʤʤʘ ʷʨʢʦʩʪʝʡ 

 

ɻʠʩʪʦʛʨʘʤʤʘ ʷʨʢʦʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʜʝʨʞʠʪ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʚʠʜʝ 

ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʦʙʨʘʞʝʥʠʠ ʠ ʧʦʵʪʦʤʫ ʩʨʝʜʩʪʚʘ ʝʝ ʧʦʩʪʨʦʝʥʠʷ 

ʠʤʝʶʪʩʷ ʚ ʢʘʞʜʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ɼɿɿ. 
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3.2 ʀʅʉʊʈʋʄɽʅʊʓ ɼʃʗ ʂʆʈʈɽʂʎʀʀ ɻʀʉʊʆɻʈɸʄʄ 

ʇʦʣʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤ ʦʙʳʯʥʦ ʩʦʜʝʨʞʠʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ, ʫʧʨʘʚʣʷʷ 

ʛʠʩʪʦʛʨʘʤʤʦʡ, ʢʦʨʨʝʢʪʠʨʫʶʪ ʩʘʤʦ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ 

ʷʨʢʦʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʠʢʩʝʣʝʡ, ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʚʳʧʦʣʥʝʥʠʷ ʢʘʢ ʣʠʥʝʡʥʳʭ, ʪʘʢ ʠ ʥʝʣʠʥʝʡʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʷʨʢʦʩʪʝʡ 

ʧʠʢʩʝʣʝʡ. 

3.3 ɿɸɼɸʅʀɽ 

ʈʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʘʥʝʝ 

ʩʨʝʜʳ, ʜʦʧʦʣʥʠʚ ʝʝ ʩʣʝʜʫʶʱʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ: 

- ʧʦʣʝʤ çɻʠʩʪʦʛʨʘʤʤʘè;  

- ʥʘ ʧʦʣʝ çɻʠʩʪʦʛʨʘʤʤʘè ʩʦʟʜʘʪʴ ʜʚʘ ʜʚʠʞʢʘ (ʨʠʩʫʥʦʢ 3.2) ʜʣʷ 

ʦʪʩʝʯʝʥʠʷ ʠ ʚʳʜʝʣʝʥʠʷ ʷʨʢʦʩʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʳʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʧʝʨʝʩʯʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʝʛʦ ʬʨʘʛʤʝʥʪʘ. 

 
ʈʠʩʫʥʦʢ 3.2 ï ɼʚʠʞʢʠ L ʠ R  

ʫʧʨʘʚʣʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤʦʡ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ 

ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤʦʡ, ʦʙʫʯʘʶʱʠʝʩʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʢʦʥʩʫʣʴʪʠʨʫʷʩʴ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ.  

ʅʘ ʨʠʩʫʥʢʝ 3.2 ʧʦʢʘʟʘʥʳ ʜʚʘ ʜʚʠʞʢʘ ʦʙʦʟʥʘʯʝʥʥʳʝ ʙʫʢʚʘʤʠ L (left - 

ʣʝʚʳʡ) ʠ R (right - ʧʨʘʚʳʡ). ʕʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʤʝʱʘʝʤʳʝ ʜʚʠʞʢʠ, 

ʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘ ʰʢʘʣʝ ʷʨʢʦʩʪʝʡ ʜʠʘʧʘʟʦʥʘ [0, 255] ʜʦʣʞʥʦ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʢʘʢ ʚʠʟʫʘʣʴʥʦ ʥʘ ʧʦʣʝ ʛʠʩʪʦʛʨʘʤʤʳ, ʪʘʢ ʠ ʚ ʯʠʩʣʦʚʦʤ ʚʠʜʝ 
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ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ. ɿʘʭʚʘʪ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʜʚʠʞʢʦʚ ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʢʫʨʩʦʨʘ ʤʳʰʠ. ʇʨʠ ʵʪʦʤ ʨʘʟʫʤʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʚʦʢʨʫʛ ʜʚʠʞʢʦʚ ʟʦʥʫ ʚ 2-3 ʧʠʢʩʝʣʘ (2-3 ʝʜʠʥʠʮʳ ʷʨʢʦʩʪʠ) ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ 

ʦʪ ʜʚʠʞʢʦʚ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʢʫʨʩʦʨʘ ʚ ʢʦʪʦʨʫʶ ʜʚʠʞʦʢ ʤʦʞʝʪ ʙʳʪʴ 

çʟʘʭʚʘʯʝʥè. 

ɼʚʠʞʦʢ R ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʩʝʯʝʥʠʷ ʷʨʢʦʩʪʝʡ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʘʚʝʝ ʵʪʦʛʦ ʜʚʠʞʢʘ. ɼʚʠʞʦʢ L ʦʪʩʝʢʘʝʪ ʷʨʢʦʩʪʠ ʣʝʚʝʝ 

ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʪʩʝʯʝʥʠʝ ʷʨʢʦʩʪʝʡ ʥʘʜʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʘʭ. ɺʩʝ ʷʨʢʦʩʪʠ ʧʨʘʚʝʝ ʜʚʠʞʢʘ R (ʣʝʚʝʝ ʜʚʠʞʢʘ L) 

ʟʘʤʝʥʷʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʘʚʠʣʘʤ: 

- ʩʯʠʪʘʪʴ ʨʘʚʥʳʤʠ R (ʨʘʚʥʳʤʠ L); 

- ʩʯʠʪʘʪʴ ʨʘʚʥʳʤʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ 255 (ʤʠʥʠʤʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ 0); 

- ʜʠʘʧʘʟʦʥ [L, R] ʦʪʦʙʨʘʞʘʪʴ ʚ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ 

ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʚʥʳʡ [0, 255]. 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʠʟ ʫʢʘʟʘʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʦʪʩʝʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʣʷ ʦʜʥʦʛʦ ʜʚʠʞʢʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʜʨʫʛʦʛʦ. 

ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪ ʬʠʢʩʘʮʠʠ ʚʟʘʠʤʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʚʠʞʢʦʚ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʟʘʭʚʘʪ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʦʟʥʘʯʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʟʘʭʚʘʪ 

ʜʨʫʛʦʛʦ. ɺ ʪʘʢʦʤ ʨʝʞʠʤʝ ʫʜʦʙʥʦ ʧʨʝʧʘʨʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʟʘʜʘʥʥʳʤ 

ʷʨʢʦʩʪʥʳʤ ʜʠʘʧʘʟʦʥʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʜʚʘ 

ʧʦʣʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʝʯʝʥʠʡ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʝʯʝʥʠʷʭ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʩʝʯʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.1. ʄʦʞʥʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʨʝʞʠʤ ʧʦʩʪʨʦʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤ ʷʨʢʦʩʪʝʡ ʚ ʵʪʠʭ ʩʝʯʝʥʠʷʭ. 

3.4 ʄɽʊʆɼʀʂɸ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

ʇʝʨʚʳʝ ʰʘʛʠ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʪʝʨʬʝʡʩʘ ʠ ʟʘʛʦʪʦʚʦʢ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ, ʦʧʠʩʘʥʳ ʚ 

ʤʝʪʦʜʠʢʘʭ ʢ ʧʨʝʜʳʜʫʱʠʤ ʨʘʙʦʪʘʤ.  
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ʇʨʠʩʪʫʧʘʷ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ 

ʘʣʛʦʨʠʪʤʳ ʠʟ ʨʝʘʣʠʟʘʮʠʠ. 

3.5 ʂʆʅʊʈʆʃʔʅʓɽ ɺʆʇʈʆʉʓ  

1. ʏʪʦ ʪʘʢʦʝ ʛʠʩʪʦʛʨʘʤʤʘ ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ? 

2. ʇʦʢʘʞʠʪʝ ʚ ʧʨʦʛʨʘʤʤʝ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ 

ʦʧʝʨʘʮʠʠ ʩ ʛʠʩʪʦʛʨʘʤʤʦʡ. 

3. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʛʠʩʪʦʛʨʘʤʤʘʤʠ? 

4. ʇʝʨʝʯʠʩʣʠʪʝ ʚʘʨʠʘʥʪʳ ʦʪʩʝʯʝʥʠʷ ʷʨʢʦʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʚʠʞʢʦʚ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ. 

5. ʇʨʠʚʝʜʠʪʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʠʘʧʘʟʦʥʘ [L, R] 

ʷʨʢʦʩʪʝʡ ʧʠʢʩʝʣʝʡ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʝʡ [0, 255].  

6. ʂʘʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ (ʤʝʪʦʜʳ, ʧʨʠʝʤʳ) ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ? 
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ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ4 

ʉɺɽʈʊʂʀ ʀ ʌʀʃʔʊʈɸʎʀʗ ʀɿʆɹʈɸɾɽʅʀʁ 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʪʠʧʦʚʳʭ 

ʩʚʝʨʪʦʢ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʠʟʫʯʝʥʠʝ ʠʭ ʩʚʦʡʩʪʚ. 

4.1 ʐʋʄʓ ʀ ʌʀʃʔʊʈʓ ʀɿʆɹʈɸɾɽʅʀʁ 

4.1.1 ʎʠʬʨʦʚʳʝ ʤʘʩʢʠ-ʬʠʣʴʪʨʳ 

ʇʦʜ ʰʫʤʘʤʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʥʠʤʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʜʝʬʝʢʪʳ ʠ 

ʦʰʠʙʢʠ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ. 

ʃʶʙʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʰʫʤʳ. ʅʘʧʨʠʤʝʨ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ɼɿɿ ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʘ ʙʘʟʝ ʇɿʉ ʤʘʪʨʠʮ. ɺ ʩʦʩʪʘʚʝ ʇɿʉ ʤʘʪʨʠʮʳ ʠʤʝʶʪʩʷ 

ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʪʳʩʷʯʠ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʷʯʝʝʢ. ʂʘʞʜʘʷ ʷʯʝʡʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʝʨʝʜʘʪʦʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʥʝʨʛʠʠ 

ʚʭʦʜʷʱʝʛʦ (ʦʩʚʝʱʘʶʱʝʛʦ) ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. 

ʈʘʟʣʠʯʠʷ ʚ ʵʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʠʚʦʜʷʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʥʳʤʠ 

ʷʯʝʡʢʘʤʠ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʦʙʣʫʯʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʥʘʢʦʧʣʝʥʥʳʭ ʚʥʫʪʨʠ 

ʷʯʝʡʢʠ ʟʘʨʷʜʦʚ. ʕʪʦ ʫʞʝ ʧʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ ʰʫʤʦʚ. 

ʉ ʮʝʣʴʶ ʧʦʜʘʚʣʝʥʠʷ ʰʫʤʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʪ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʬʠʣʴʪʨʦʚ. ʊʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘʟʳʚʘʝʪʩʷ ʬʠʣʴʪʨʘ-

ʮʠʝʡ. 

ʃʶʙʘʷ ʬʠʣʴʪʨʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʮʠʬʨʦʚʳʭ 

ʤʘʩʦʢ. ʄʘʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʤʝʨʥʳʡ ʯʠʩʣʦʚʦʡ ʤʘʩʩʠʚ ʩ 

ʥʝʯʝʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. ʅʦ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʤʘʩʦʢ ʠ 

ʦʜʥʦʤʝʨʥʳʝ ʤʘʩʩʠʚʳ. ʏʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʪʘʢʦʛʦ ʤʘʩʩʠʚʘ 

ʥʘʟʳʚʘʝʪʩʷ ʚʝʩʦʤ ʵʣʝʤʝʥʪʘ ʤʘʩʢʠ. ʅʝʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ 

ʚ ʤʘʩʩʠʚʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʚ ʤʘʩʢʝ ʮʝʥʪʨʘʣʴʥʳʡ ʵʣʝʤʝʥʪ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʝʝ ʮʝʥʪʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩʦʚʤʝʱʘʶʪ ʩ ʢʘʞʜʳʤ ʧʠʢʩʝʣʦʤ ʬʠʣʴʪʨʫʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʩʝʜʥʠʝ ʵʣʝʤʝʥʪʳ ʤʘʩʢʠ ʥʘʢʨʳʚʘʶʪ ʩʦʩʝʜʥʠʝ ʧʠʢʩʝʣʳ. 

ʅʘ ʢʘʞʜʦʤ ʩʦʚʤʝʱʝʥʠʠ ʧʠʢʩʝʣʫ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ 



 

64 

 

ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ, ʚʳʯʠʩʣʝʥʥʦʝ ʧʫʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʷʨʢʦʩʪʝʡ ʚʩʝʭ ʧʠʢʩʝʣʦʚ, ʥʘʢʨʳʪʳʭ ʤʘʩʢʦʡ, ʥʘ ʚʝʩʘ ʵʣʝʤʝʥʪʦʚ ʤʘʩʢʠ, 

ʥʘʢʨʳʚʘʶʱʠʭ ʧʠʢʩʝʣ. ɺʳʯʠʩʣʝʥʥʘʷ ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʦʙʳʯʥʦ ʜʝʣʠʪʩʷ 

ʥʘ ʩʫʤʤʫ ʚʝʩʦʚ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʢʠ. ɺ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʤʘʩʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʜʘʥʘ ʤʘʩʩʠʚʦʤ ʜʨʦʙʥʳʭ ʯʠʩʝʣ, ʩʫʤʤʘ ʢʦʪʦʨʳʭ ʨʘʚʥʘ 1. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʦʧʝʨʘʮʠʷ ʜʝʣʝʥʠʷ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ʅʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚ 

ʦʪʥʦʰʝʥʠʠ ʧʨʦʩʪʦʪʳ ʠ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʘʩʢʠ ʩ ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ ʚʝʩʘʤʠ ʝʝ ʵʣʝʤʝʥʪʦʚ. 

4.1.2 ʇʨʠʤʝʨʳ ʮʠʬʨʦʚʳʭ ʤʘʩʦʢ-ʬʠʣʴʪʦʚ 

ʇʨʦʩʪʝʡh ʠʤʠ ʷʚʣʷʶʪʩʷ ʫʩʨʝʜʥʷʶʱʠʝ (ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ) ʬʠʣʴʪʨʳ. 

ʅʘ ʨʠʩʫʥʢʝ 4.1 ʧʨʠʚʝʜʝʥʳ ʚʘʨʠʘʥʪ rʬʠʣʴʪʨʦʚ, ʟʘʜʘʚʘʝʤʳʭ ʤʘʩʢʘʤʠ 

ʨʘʟʤʝʨʦʤ 3³3 ʵʣʝʤʝʥʪʘ. 

 

  1 1 1    1 2 1    -1 -1 -1    0 1 0  

1/9 ³ 1 1 1  1/16 ³ 2 4 2    -1 9 -1    1 -4 1  

  1 1 1    1 2 1    -1 -1 -1    0 1 0  

   ʘ)      ʙ)      ʚ)      ʛ)   

ʘ) ï ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʬʠʣʴʪʨ; 

ʙ) ï ʬʠʣʴʪʨ ɻʘʫʩʩʘ; 

ʚ) ï ʢʦʥʪʨʘʩʪʦʧʦʚʳʰʘʶʱʠʡ ʬʠʣʴʪʨ; 

ʛ) - ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ (ʣʘʧʣʘʩʠʘʥ) 

ʈʠʩʫʥʦʢ 4.1 ï ʇʨʠʤʝʨʳ ʤʘʩʦʢ-ʬʠʣʴʪʨʦʚ 

ʅʘ ʨʠʩʫʥʢʝ 4.2 ʧʨʠʚʝʜʝʥʳ ʚʘʨʠʘʥʪʳ ʬʠʣʴʪʨʦʚ, ʟʘʜʘʚʘʝʤʳʭ ʤʘʩʢʘʤʠ 

ʨʘʟʤʝʨʦʤ 5³5 ʵʣʝʤʝʥʪʦʚ. ʄʘʩʢʘ ʬʠʣʴʪʨʘ ʘ) ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʥʦʞʠʪʝʣʷ, ʧʦʩʢʦʣʴʢʫ ʩʫʤʤʘ ʝʝ ʵʣʝʤʝʥʪʦʚ ʨʘʚʥʘ 1. 

ʌʠʣʴʪʨʳ ɻʘʫʩʩʘ, ʧʦʜʦʙʥʳʝ ʧʨʠʚʝʜʝʥʥʦʤʫ ʥʘ ʨʠʩʫʥʢʝ 4.2, ʩʪʨʦʷʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ ɻʘʫʩʩʘ (4.1): 

Ὤόȟὺ Ὡ   , (4.1) 
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ʛʜʝ ʧʦʜ Ouv ʧʦʥʠʤʘʝʪʩʷ ʣʦʢʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʤʘʩʢʠ, ʥʘʯʘʣʦ 

ʢʦʪʦʨʦʡ ʩʦʚʤʝʱʝʥʦ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʘʩʢʠ; 

s - ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʨʫʪʠʟʥʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ Ouvh: h ï ʚʳʩʦʪʘ ʪʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ 

Ouv. 

 

0.00954 0.01527 0.01908 0.01527 0.00954    2 4 5 4 2 

0.01527 0.03817 0.07634 0.03817 0.01527    4 9 12 9 4 

0.01908 0.07634 0.30534 0.07634 0.01908  1/159 ³ 5 12 15 12 5 

0.01527 0.03817 0.07634 0.03817 0.01527    4 9 12 9 4 

0.00954 0.01527 0.01908 0.01527 0.00954    2 4 5 4 2 

  ʘ)        ʙ)   

ʈʠʩʫʥʦʢ 4.2 ï ɼʚʘ ʧʨʠʤʝʨʘ ʬʠʣʴʪʨʦʚ ɻʘʫʩʩʘ ʚ ʚʠʜʝ ʤʘʩʦʢ 5³5 ʵʣʝʤʝʥʪʦʚ 

 

ɼʚʘ ʬʠʣʴʪʨʘ ʥʘ ʨʠʩʫʥʢʝ 4.2 ʧʦʩʪʨʦʝʥʳ ʜʣʷ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʘʨʘʤʝʪʨʘ s, ʧʦʵʪʦʤʫ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʘʨʦʡ ʵʣʝʤʝʥʪʦʚ, ʦʜʠʥʘʢʦʚʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʵʪʠʭ ʤʘʩʢʘʭ, ʨʘʟʣʠʯʥʳ. 

ʀʥʪʝʨʝʩʥʳʤ ʚʘʨʠʘʥʪʦʤ ʬʠʣʴʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʜʠʘʥʥʦʛʦ ʬʠʣʴʪʨʘ. ʇʨʠ ʩʚʦʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʧʨʦʩʪʦʪʝ ʦʥ  ʧʦʨʦʞʜʘʝʪ 

ʥʝʣʠʥʝʡʥʫʶ ʬʠʣʴʪʨʘʮʠʶ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ 

ʧʨʠʚʝʜʝʥʥʳʭ ʬʠʣʴʪʨʦʚ, ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʯʠʩʣʦʚʦʡ 

ʟʘʨʘʥʝʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʤʘʩʢʠ.  

ʄʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ ʟʘʤʝʥʷʝʪ ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʘ ʧʦʜ ʮʝʥʪʨʘʣʴʥʳʤ 

ʧʠʢʩʝʣʦʤ ʦʢʥʘ, ʥʘʢʣʘʜʳʚʘʝʤʦʛʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʢ ʤʘʩʢʘ, ʥʘ ʤʝʜʠʘʥʫ 

ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʝʡ ʚʩʝʭ ʧʠʢʩʝʣʦʚ, ʧʦʧʘʚʰʠʭ ʚ ʦʢʥʦ. ʈʘʙʦʪʘ ʤʝʜʠʘʥʥʦʛʦ 

ʬʠʣʴʪʨʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʢʥʘ ʨʘʟʤʝʨʦʤ 3³3 ʵʣʝʤʝʥʪʘ ʧʦʷʩʥʷʝʪʩʷ 

ʨʠʩʫʥʢʦʤ 4.3. 

 

 18 22 25                   

 16 26 24 Ą ʩʦʨʪʠʨʦʚʢʘ Ą 12 15 16 18 20 22 24 25 26 Ą20   

 12 15 20                   

ʈʠʩʫʥʦʢ 4.3 ï ʄʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ 
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ʇʫʩʪʴ ʧʦʜ ʦʢʥʦʤ ʨʘʟʤʝʨʦʤ 3³3 ʵʣʝʤʝʥʪʘ ʥʘʭʦʜʷʪʩʷ ʧʠʢʩʝʣʳ ʩ 

ʷʨʢʦʩʪʷʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 4.3. ʗʨʢʦʩʪʠ ʵʪʠʭ ʧʠʢʩʝʣʦʚ 

ʩʦʨʪʠʨʫʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ. ɿʘʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʘ ʧʦʜ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʢʥʘ ʚʳʙʠʨʘʝʪʩʷ 

ʷʨʢʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʷʪʦʛʦ) ʵʣʝʤʝʥʪʘ ʦʪʩʦʨʪʠʨʦʚʘʥ-

ʥʦʛʦ ʤʘʩʩʠʚʘ ʷʨʢʦʩʪʝʡ. ʊʦ ʝʩʪʴ ʮʝʥʪʨʘʣʴʥʳʡ ʧʠʢʩʝʣ ʦʢʥʘ, ʠʤʝʚʰʠʡ 

ʷʨʢʦʩʪʴ 26 ʝʜʠʥʠʮ ʙʫʜʝʪ ʠʤʝʪʴ ʷʨʢʦʩʪʴ 20 ʝʜʠʥʠʮ. 

4.2 ɿɸɼɸʅʀɽ 

ʈʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ, ʜʦʙʘʚʣʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʬʠʣʴʪʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʪʠʧʦʚ 

ʬʠʣʴʪʨʦʚ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʬʠʣʴʪʨʦʚ ɻʘʫʩʩʘ ʠ ʣʘʧʣʘʩʠʘʥʘ ʪʨʝʙʫʝʪʩʷ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʠʣʴʪʨʘ. 

ʇʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʰʫʤʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʰʫʤʘʤʠ ʪʠʧʘ 

çʩʦʣʴè, çʧʝʨʝʮè ʠ ʜʨʫʛʠʤʠ ʧʦ ʟʘʜʘʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

4.3 ʄɽʊʆɼʀʂɸ ɺʓʇʆʃʅɽʅʀʗ ʈɸɹʆʊʓ 

ʇʝʨʚʳʝ ʰʘʛʠ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʟʨʘʙʦʪʢʦʡ ʠʥʪʝʨʬʝʡʩʘ ʠ ʟʘʛʦʪʦʚʦʢ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ, ʦʧʠʩʘʥʳ ʚ 

ʤʝʪʦʜʠʢʘʭ ʢ ʧʨʝʜʳʜʫʱʠʤ ʨʘʙʦʪʘʤ.  

ʇʨʠʩʪʫʧʘʷ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʦʙʨʘʙʦʪʯʠʢʦʚ ʩʦʙʳʪʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ 

ʘʣʛʦʨʠʪʤʳ ʠʟ ʨʝʘʣʠʟʘʮʠʠ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʚʳʯʠʩʣʝʥʥʦʝ ʪʦʣʴʢʦ ʯʪʦ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ 

ʢʘʢʦʛʦ-ʪʦ ʧʠʢʩʝʣʘ ʥʝ ʜʦʣʞʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʚʳʯʠʩʣʝʥʠʠ ʷʨʢʦʩʪʝʡ ʜʨʫʛʠʭ 

ʧʠʢʩʝʣʦʚ. 
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4.4 ʂʆʅʊʈʆʃʔʅʓɽ ɺʆʇʈʆʉʓ  

1. ʉ ʢʘʢʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʷʝʪʩʷ ʬʠʣʴʪʨʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ? 

2. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʠʩʪʦʯʥʠʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʰʫʤʦʚ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʫʢʘʟʘʥʥʦʤʫ ʚʳʰʝ. 

3. ʏʪʦ ʪʘʢʦʝ ʤʘʩʢʘ ʠ ʢʘʢ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ. 

4. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʥʝ ʤʝʥʝʝ ʯʝʪʳʨʝʭ ʪʠʧʦʚ ʬʠʣʴʪʨʦʚ. 

5. ʂʘʢ ʨʘʙʦʪʘʝʪ ʤʝʜʠʘʥʥʳʡ ʬʠʣʴʪʨ? 

6. ʂʘʢ ʨʝʘʣʠʟʫʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ? 

7. ʏʪʦ ʪʘʢʦʝ ʦʧʝʨʘʪʦʨ ʉʦʙʝʣʷ? 

8. ʏʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʛʨʘʜʠʝʥʪʦʤ ʷʨʢʦʩʪʠ? 

9. ʂʘʢʦʡ ʪʠʧ ʬʠʣʴʪʨʘ ʣʫʯʰʝ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʧʨʠʚʥʝʩʝʥʥʳʝ ʚ ʠʟʦʙʨʘʞʝʥʠʝ ʰʫʤʳ? 
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5 ʉʆɼɽʈɾɸʅʀɽ ʆʊʏɽʊʆɺ ʇʆ ʃɸɹʆʈɸʊʆʈʅʓʄ ʈɸɹʆʊɸʄ 

ʇʦ ʢʘʞʜʦʡ ʚʳʧʦʣʥʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʪʯʝʪ, 

ʩʦʜʝʨʞʘʱʠʡ: 

- ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʩʜʘʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʩʦ ʚʩʝʤʠ ʠʩʭʦʜʥʳʤʠ ʠ ʠʩʧʦʣʥʷʝʤʳʤʠ ʬʘʡʣʘʤʠ); 

- ʧʦʷʩʥʠʪʝʣʴʥʫʶ ʟʘʧʠʩʢʫ ʚ ʬʦʨʤʘʪʝ docx ʢʘʢ ʚ ʵʣʝʢʪʨʦʥʥʦʤ, ʪʘʢ ʠ ʚ 

ʤʘʰʠʥʦʧʠʩʥʦʤ ʚʠʜʘʭ. 

ɺ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʘʭ ʧʨʦʛʨʘʤʤ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʢʦʤʤʝʥʪʘʨʠʠ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʠʩʪʦʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ. 

1. ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʟʚʘʥʠʡ ʤʠʥʠʩʪʝʨʩʪʚʘ, 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʢʘʬʝʜʨʳ, ʥʦʤʝʨʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, ʝʝ ʪʝʤʳ ʠ ʥʘʟʚʘʥʠʷ 

ʜʠʩʮʠʧʣʠʥʳ. ʋʢʘʟʳʚʘʶʪʩʷ ʪʘʢʞʝ ʘʚʪʦʨ ʨʘʙʦʪʳ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʝʝ 

ʧʨʦʚʝʨʠʚʰʠʡ, ʧʦʣʝ ʜʣʷ ʦʮʝʥʢʠ, ʛʦʜ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

2. ʌʦʨʤʫʣʠʨʫʶʪʩʷ ʪʝʤʘ, ʮʝʣʴ ʠ ʟʘʜʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ. 

3. ʆʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ:  

- ʚʳʙʨʘʥʥʳʝ ʤʝʪʦʜʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʣʦʞʝʥʥʳʝ ʚ 

ʦʩʥʦʚʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ; 

- ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʦʩʥʦʚʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʤʝʪʦʜʳ. 

4. ʇʨʠʚʦʜʠʪʩʷ ʣʠʩʪʠʥʛ ʦʩʥʦʚʥʳʭ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʦʚ. ʄʝʪʦʜʳ, 

ʦʧʠʩʘʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʠʭ ʦʪʯʝʪʘʭ, ʧʦʚʪʦʨʥʦ  ʦʧʠʩʳʚʘʪʴ ʥʝ ʩʣʝʜʫʝʪ.  

5. ʇʨʠʤʝʨʳ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 
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