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ʋ ʜʦʧʦʚʽʜʽ ʦʧʠʩʘʥʠʡ ʜʦʩʚʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʢʦʩʤʽʯʥʦʾ ʩʠʩʪʝʤʠ (ʂʉ) ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 

ɿʝʤʣʽ (ɼɿɿ) çʉʽʯ-2è ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʪʝʩʪʦʚʘʥʝ ʥʘ ʥʘʙʦʨʽ ʪʝʩʪʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ 

ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦ-

ʜʠʢʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

This paper describes practices in development of methods and algorithms of remote sensing data georeferencing for space system "Sich-2" 

over the territory of Ukraine. Software was tested on the dataset of Sich-2 images, which were made over the Ukrainian territory. Also this 

paper presents the relevance of application of the developed software system, based on confirmed experimental investigations. 

ɺʩʪʫʧ 
ʇʠʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʠʚôʷʟʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʢʦʩʤʽ-

ʯʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʦʩʪʽʡʥʦ ʥʘʜʩʠʣʘʻ ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʥʘʟʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʡʦʤʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʩʫʧʫ-

ʪʥʠʢʦʚʠʭ ʜʘʥʠʭ. ʊʦʯʥʽʩʪʴ ʧʨʠʚôʷʟʢʠ ʟʦʙʨʘʞʝʥʴ ʥʘʧʨʷʤʫ ʚʧʣʠʚʘʻ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ 

ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʣʦʱ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ  

[1ï3], ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ [4ï5] ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ʎʝ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʻ ʥʘ ʣʽʢʚʽʜʥʽʩʪʴ ʜʘʥʠʭ, ʾʭ 

ʨʠʥʢʦʚʠʡ ʧʦʧʠʪ, ʘ ʷʢ ʨʝʟʫʣʴʪʘʪ ʽ ʥʘ ʮʽʥʫ. 

ɯʩʥʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʠʚôʷʟʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʨʙʽʪʘʣʴʥʽ ʧʘ-

ʨʘʤʝʪʨʠ ʟʡʦʤʢʠ. ɸ ʩʘʤʝ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʣʦʞʝʥʥʷ, ʦʨʽʻʥʪʘʮʽʶ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʫ (ʜʘʣʽ ʂɸ) ʪʘ ʤʦʜʝʣʴ ʩʝʥ-

ʩʦʨʫ. ʇʨʘʢʪʠʯʥʦ ʥʘʡʢʨʘʱʫ ʚ ʩʚʽʪʽ ʪʦʯʥʽʩʪʴ ʧʨʠʚôʷʟʢʠ ʤʘʶʪʴ ʩʫʧʫʪʥʠʢʠ ʚʠʩʦʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʦʟʚʦʣʫ (0,41-

0,8 ʤ) GeoEye-1, WorldView-1 ʽ WorldView-2 (ʙʽʣʷ 3 ʤ). ʊʘʢʘ ʪʦʯʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʩʠʩ-

ʪʝʤ ʪʨʠʚʽʩʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʘʩʪʨʦʦʨʽʻʥʪʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʟʦʨʷʥʠʭ ʜʘʪʯʠʢʽʚ [6]. ʆʜʥʘʢ, ʟʘʟʥʘʯʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʘʢʪʠ-

ʯʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʮʠʚʽʣʴʥʠʭ ʯʠ ʢʦʤʝʨʮʽʡʥʠʭ ʩʫʧʫʪʥʠʢʘʭ. ʊʘ ʡ ʜʘʥʽ ʥʘʜʚʠʩʦʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʦʟʚʦ-

ʣʫ ʟʘʟʚʠʯʘʡ ʻ ʜʦʩʪʫʧʥʠʤʠ ʚʠʢʣʶʯʥʦ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ, ʟ ʨʷʜʫ ʟʨʦʟʫʤʽʣʠʭ ʧʨʠʯʠʥ. ʅʘʨʷʜʫ ʟ ʮʠʤ, ʦʪʨʠʤʘʥʥʷ ʽʥʬʦ-

ʨʤʘʮʽʾ ʧʨʦ ʘʥʘʣʽʪʠʯʥʫ ʤʦʜʝʣʴ ʩʝʥʩʦʨʫ ʂɸ, ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʪ. ʜ. ʥʝ ʻ ʪʨʠʚʽʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ (ʷʢʱʦ ʡ ʚʟʘ-

ʛʘʣʽ ʤʦʞʣʠʚʠʤ). 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʢʨʘʾʥ ʩʚʽʪʫ, ʽ ʋʢʨʘʾʥʘ ʚ ʾʭ ʯʠʩʣʽ, ʥʝ ʤʘʶʪʴ ʥʘʩʪʽʣʴʢʠ ʨʦʟʚʠʥʝʥʦʾ ʢʦʩʤʽʯʥʦʾ 

ʛʘʣʫʟʽ, ʷʢ ʉʐɸ. ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʫʣʷʨʥʦ ʚʠʚʦʜʠʪʠ ʥʘ ʦʨʙʽʪʫ ɿʝʤʣʽ ʥʦʚʽ ʂɸ ɼɿɿ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʟʘʜʘʯʽ ʻ ʨʝʘʣʽʟʘʮʽʷ ʧʨʠʚôʷʟʢʠ ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʦʧʦʨʥʦʾ ʤʦʟʘʾʢʠ ʟʥʽʤʢʽʚ, ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ (ʜʘʣʽ ʎʈʄ) ʪʘ ʥʘʙʦʨʽʚ ʥʘʟʝʤʥʠʭ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʊʘ-

ʢʠʡ ʧʽʜʭʽʜ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ. ʏʘʩʪʦ ʧʨʦʮʝʩ ʫʪʦʯʥʝʥʥʷ ʧʨʠʚôʷʟʢʠ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʫʯʘʩʪʶ ʦʧʝʨʘʪʦʨʘ ï ʝʢʩʧʝʨʪʘ, ʱʦ ʰʣʷʭʦʤ ʬʦʪʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʬʦʨʤʫʻ ʥʘʙʽʨ ʦʧʦʨʥʠʭ 

ʪʦʯʦʢ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʪʘ ʦʧʦʨʥʽʡ ʢʘʨʪʽ, ʯʠ ʤʦʟʘʾʮʽ ʟʥʽʤʢʽʚ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘʢʦʾ ʤʝʪʦʜʠʢʠ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʜʘʥʦʾ ʦʧʝʨʘʪʦʨʦʤ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʚʠʧʘʜʢʫ ʫʪʦʯʥʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʚôʷʟʢʠ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʝ-

ʦʙʭʽʜʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʦʨʥʠʭ ʪʦʯʦʢ. ʅʘʧʨʠʢʣʘʜ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʤʽʨʘʤʠ 250 ʢʤ2 ʧʦʪʨʽʙʥʦ ʷʢ ʤʽʥʽʤʫʤ 100 

ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʜʣʷ ʡʦʛʦ ʪʦʯʥʦʾ ʛʝʦʧʨʠʚôʷʟʢʠ. ʑʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʤʘʛʘʻ ʧʨʠʙʣʠʟʥʠʭ ʟʘʪʨʘʪ ʫ ʨʦʟʤʽʨʽ ʚʽʜ 2 ʜʦ 10 

ʣʶʜ./ʛʦʜ. ʥʘ ʟʦʙʨʘʞʝʥʥʷ. ʊʘʢʽ ʯʘʩʦʚʽ ʪʘ ʢʘʜʨʦʚʽ ʟʘʪʨʘʪʠ ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚ ʤʘ-

ʩʰʪʘʙʥʠʭ ʧʨʦʝʢʪʘʭ. 

ɺʽʟʴʤʝʤʦ ʜʦ ʫʚʘʛʠ ʢʦʩʤʽʯʥʫ ʩʠʩʪʝʤʫ (ʜʘʣʽ ʂʉ) ɼɿɿ çʉʽʯ-2è. ɹʘʟʦʚʘ ʪʦʯʥʽʩʪʴ ʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʮʽʻʾ ʩʠʩʪʝʤʠ 

ʩʢʣʘʜʘʣʘ ʚʽʜ 250 ʜʦ 2000 ʤ. ʎʝ ʧʦʢʘʞʯʠʢʠ ʨʽʚʥʷ ʩʫʧʫʪʥʠʢʽʚ 10-20 ʨʽʯʥʦʾ ʜʘʚʥʦʩʪʽ. ɸ ʦʪʞʝ, ʽʥʬʦʨʤʘʮʽʷ, ʢʦʪʨʫ 

ʥʘʜʘʚʘʣʘ ʜʘʥʘ ʂʉ ʧʨʘʢʪʠʯʥʦ ʥʝ ʷʚʣʷʣʘʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ Rapideye (ʪʦʯʥʽʩʪʴ 

ʧʨʠʚô̫ ʟʢʠ 20-50 ʤ) , Landsat5 (30 ʤ)  ʯʠ Spot5 (30 ʤ) . ɯ ʭʦʯ ʩʠʩʪʝʤʘ ʚʞʝ ʦʬʽʮʽʡʥʦ ʚʠʟʥʘʥʘ ʥʝ ʬʫʥʢʮʽʦʥʫʶʯʦʶ ( ʟ , 

12 ʛʨʫʜʥʷ 2012 ʨʦʢʫ), ʧʨʦʪʝ ʋʢʨʘʾʥʦʶ ʧʣʘʥʫʻʪʴʩʷ ʟʘʧʫʩʢ ʥʦʚʦʛʦ ʂɸ ɼɿɿ çʉʽʯ-2ʄè, ʢʦʪʨʠʡ ʙʫʜʝ ʩʪʚʦʨʝʥʠʡ ʥʘ 

ʙʘʟʽ çʉʽʯ-2è. ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʨʦʟʨʦʙʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʤʦʛʣʘ ʙ 

ʟʜʽʡʩʥʶʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʫ ʛʝʦʧʨʠʚôʷʟʢʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʝʞʠʤʽ.  

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʠʡ ʽʩʥʫʶʯʠʡ ʜʦʩʚʽʜ ʚ ʩʪʚʦʨʝʥʥʽ ʘʣʛʦʨʠʪʤʽʚ ʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʢʦʩʤʽʯʥʦʾ ʩʠʩ-

ʪʝʤʠ ɼɿɿ çʉʽʯ-2è ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɸ ʪʘʢʦʞ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʟʨʦʙʢʠ ʧʦ ʩʪʚʦʨʝʥʥʶ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʇʊʂ) ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʂɸ çʉʽʯ-2è. ʆʧʠ-

ʩʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʩʬʦʨʤʦʚʘʥʽ ʧʝʨʩʧʝʢʪʠʚʥʽ ʢʫʨʩʠ ʨʦʟʚʠʪʢʫ ʟ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʛʝʦʧʨʠʚôʷʟʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ. 
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ʇʽʜʭʽʜ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ çʉʽʯ-2è 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʦʧʨʠʚʷʟʢʠ ʜʘʥʠʭ çʉʽʯ-2è ʦʙʫʤʦʚʣʶ-

ʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ʟʘʥʘʜʪʦ ʥʠʟʴʢʘ ʙʘʟʦʚʘ ʪʦʯʥʽʩʪʴ ʧʨʠʚôʷʟʢʠ ʟʘ ʦʨʙʽʪʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

2. ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʦ ʥʘʟʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠʡʦʤʫ 

ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

3. ʤʽʥʽʤʽʟʘʮʽʷ ʟʘʪʨʘʪ ʯʘʩʫ ʪʘ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. 

ʊʨʘʜʠʮʽʡʥʦ ʧʨʦʮʝʩ ʫʪʦʯʥʝʥʥʷ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ɼɿɿ ʧʨʦʭʦʜʠʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʆʧʝʨʘʪʦʨ ʟʘʚʘʥʪʘ-

ʞʫʻ ʚʠʭʽʜʥʝ ʪʘ ʙʘʟʦʚʝ (ʜʦʙʨʝ ʧʨʠʚôʷʟʘʥʝ) ʟʦʙʨʘʞʝʥʥʷ ʜʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʟʫʘʣʽʟʘ-

ʮʽʾ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼɿɿ. ʅʘʧʨʠʢʣʘʜ, QGIS, ENVI, ERDAS IMAGINE, ʪʘ ʽʥ. ʇʦʪʽʤ ʰʣʷʭʦʤ ʬʦʪʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

(ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ) ʟʥʘʭʦʜʠʪʴ ʽʜʝʥʪʠʯʥʽ ʦʙôʻʢʪʠ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ, ʪʘ ʚʽʜʤʽʯʘʻ ʾʭ. ɺ ʦʩʥʦʚʥʦʤʫ, ʚ ʷʢʦʩʪʽ 

ʪʘʢʠʭ ʦʙôʻʢʪʽʚ ʚʠʩʪʫʧʘʶʪʴ ʧʝʨʝʭʨʝʩʪʷ ʜʦʨʽʛ, ʤʦʩʪʠ, ʙʫʜʽʚʣʽ ʪʘ ʽʥʰʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʦʙôʻʢʪʠ. ʊʦʙʪʦ ʦʙôʻʢʪʠ, ʷʢʽ 

ʤʘʣʦ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʯʘʩʫ. ʈʦʙʠʪʴʩʷ ʮʝ ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʧʦʭʠʙʦʢ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʤʽʞ ʟʡʦʤʢʦʶ ʙʘʟʦʚʦʛʦ 

(ʙʘʟʦʚʠʭ) ʪʘ ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʴ ʧʨʦʡʰʦʚ ʜʝʷʢʠʡ ʯʘʩ. ʎʝʡ ʧʨʦʮʝʩ ʜʦʩʪʘʪʥʴʦ ʪʨʫʜʦʤʽʩʪʢʠʡ, ʪʘ ʚʠʤʘʛʘʻ ˇʨʫʥʪʦʚ-

ʥʠʭ ʟʥʘʥʴ ʚ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʘ ʡ ʩʘʤʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʟʘʚʞʜʠ 

ʻ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤ ʡ ʙʝʟʢʦʰʪʦʚʥʠʤ. 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʧʽʜʭʽʜ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʛʝʦʧʨʠʚôʷʟʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: ʘʚʪʦʤʘʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʥʘʙʦʨʽʚ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʥʘ ʚʠʭʽʜʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʪʘ ʙʘʟʦʚʽʡ ʤʦʟʘʾʮʽ 

ʦʧʦʨʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʥʘʙʦʨʽʚ ʦʧʦʨʥʠʭ ʪʦʯʦʢ, ʬʽʣʴʪʨʘʮʽʷ ʥʘʙʦʨʽʚ ʦʧʦʨʥʠʭ ʪʦʯʦʢ ʪʘ ʧʦʙʫʜʦʚʘ 

ʤʦʜʝʣʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʫ 

ʧʨʦʝʢʮʽʶ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ, ʧʦʰʫʢ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚ 2 ʝʪʘʧʠ: ʘʧʨʽʦʨʥʦʾ ʧʨʠʚôʷʟʢʠ ʧʦ ʦʨʙʽ-

ʪʘʣʴʥʠʤ ʜʘʥʠʤ ʟ ʙʫʬʝʨʦʤ 10ʢʤ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʰʫʢʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʥʘ ʦʩʥʦʚʽ ʣʦʢʘʣʴʥʦʾ ʢʦʨʝʣʷʮʽʾ 

ʜʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚ ʙʣʠʟʴʢʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʢʘʥʘʣʽ. ʆʙʨʘʥʠʡ ʧʽʜʭʽʜ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʠʡ ʚ [7]. ɺ ʷʢʦʩʪʽ ʟʥʽ-

ʤʢʽʚ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʤʦʟʘʾʢʘ ʟʦʙʨʘʞʝʥʴ ʧʨʠʣʘʜʫ ETM+, ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʂɸ 

Landsat7. ʈʘʮʽʦʥʘʣʴʥʽʩʪʴ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʨʘʥʦʾ ʤʝʪʦʜʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʘ ʥʘ ʥʘʙʦʨʽ ʪʝʩʪʦ-

ʚʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʂɸ çʉʽʯ-2è (ʨʠʩ. 1), ʱʦ ʙʫʣʠ ʚʽʜʟʥʷʪʽ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɼʽʘʧʘʟʦʥ ʟʥʘ-

ʯʝʥʴ ʢʫʪʘ ʢʨʝʥʫ ʟʡʦʤʢʠ ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ -35  ʜʦ +35 . ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ 

ʙʫʣʘ ʚʽʜʟʥʷʪʘ ʚ ʦʢʦʣʽ ʥʘʜʠʨʫ (ʢʫʪ ʢʨʝʥʫ 0ï12 ). ɺ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʫʪʦʤ ʢʨʝʥʫ, ʜʽʘʧʘʟʦʥʠ ʟʤʽʥʠ ʢʫʪʽʚ ʪʘʥʛʘʞʫ  

[-0,53 ; -0,43 ] ʪʘ ʨʠʩʢʘʥʥʷ [-4,3 ; -0,5 ] ʙʫʣʠ ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ. ʊʦʯʥʽʩʪʴ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ çʉʽʯ-2è ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ [7] ʙʫʣʘ ʧʦʢʨʘʱʝʥʘ ʧʨʠʙʣʠʟʥʦ ʫ 8,15 ʨʘʟʽʚ (ʟ 500ï2000 ʤ, ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʜʣʷ ʟʦʙʨʘʞʝʥʴ, ʧʨʠʚôʷʟʘʥʠʭ ʧʦ ʦʨʙʽʪʘʣʥɹʠʭ ʜʘʥʠʭ ʜʦ 50ï300 ʤ ʧʽʩʣʷ ʧʨʠʚôʷʟʢʠ ʨʦʟʨʦʙʣʝʥʠʤʠ ʤʝʪʦʜʘʤʠ). 

 

ʈʠʩ. 1. ʊʝʨʠʪʦʨʽʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʙʦʨʫ ʪʝʩʪʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʂɸ çʉʽʯ-2è ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʢʫʪʽʚ ʢʨʝʥʫ 
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ʇʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ çʉʽʯ-2è 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʜʘʣʽ ʇɿ) ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʂɸ çʉʽʯ-2è ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʙʘʟʽ ʪʨʠʨʚ̔-

ʥʝʚʦʾ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

- ʢʦʤʧʦʥʝʥʪ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 
ʧʨʦʛʨʘʤʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ; 

- ʙʘʟʠ ʜʘʥʠʭ ʦʧʦʨʥʠʭ ʟʥʽʤʢʽʚ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ GEOCOVER 2000 [8ï10]; 

- ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʘʤ Open Geospatial Consortium [11]. 

ʂʦʤʧʦʥʝʥʪ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʛʨʘʤʥʠʭ ʫʪʠʣʽʪ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʟ ʽʥʪʝʨʬʝʡʩʦʤ ʢʦʤʘʥʜʥʦʛʦ 

ʨʷʜʢʫ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʛʝʦʛʨʘʬʽʯʥʫ ʧʨʠʚôʷʟʢʫ ʜʘʥʠʭ ʪʘ ʧʦʩʪ-ʦʙʨʦʙʢʫ ʜʘʥʠʭ. 

ʂʦʤʧʦʥʝʥʪ ʟʜʽʡʩʥʶʻ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʦʰʫʢ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ (GCP) ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ ʯʘʩʪʠʥ ʟʦʙʨʘʞʝʥʥʷ 

ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. ʇʨʠ ʮʴʦʤʫ ʩʪʚʦʨʶʻʪʴʩʷ ʱʽʣʴʥʘ ʤʝʨʝʞʘ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʱʦ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʘ ʧʦ 

ʫʩʴʦʤʫ ʟʦʙʨʘʞʝʥʥʶ. ɼʣʷ ʧʨʠʚôʷʟʢʠ ʟʦʙʨʘʞʝʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʜʝʣʴ ʛʝʦʤʝʪʨʽʾ ʟʡʦʤʢʠ ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʤʝʪʨʽʚ ʟʦ-

ʙʨʘʞʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʟʥʘʡʜʝʥʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ɹʣʦʢ-ʩʭʝʤʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʜʫʣʽʚ ʢʦʤʧʦʥʝʥʪʫ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ  

ʨʠʩ. 2. ɼʘʥʽ ʚʽʜʦʙʨʘʞʝʥʽ ʧʘʨʘʣʝʣʦʛʨʘʤʘʤʠ, ʘ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ ï ʧʨʷʤʦʢʫʪʥʠʢʘʤʠ. 

 

ʇʦʧʝʨʝʜʥ̫ ʦʙʨʦʙʢʘ 

ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪ̫

˽͔͔ͦͨͪ͒ͤΎ ͦ͋ ͪͦ͋͊͟
 ʟʥ̔ʤʢ̔ʚ

˽͔͔ͦͨͪ͒ͤΎ ͦ͋ ͪͦ͋͟  ͊ 
ʮʠʬʨʦʚʦʾ ʤʦʜʝʣ̔ ʨʝʣɹ ʬ̒ʫ

ʅʘʣʘhʪʫʚʘʥʥ̫ ʧʘʨʘʤʝʪʨ̔ʚ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦh ʫʢʫ 

GCP

ɸʚʪʦʤʘʪʠʯʥʠʡ 

ʧʦh ʫʢ GCP

ʌ̔ʣɹʪʨʘʮ̫̔

 ʢʦʥʪʨʦʣɹʥʠʭ ʪʦʯʦʢ

ʉʪʚʦʨʝʥʥ̫ ʤʦʜʝʣ̔ ʛʝʦʤʝʪʨ̔ʾ 

ʟʡʦʤʢʠ

ʂʦʥʪʨʦʣɹ ̫ʢʦʩʪ̔

ɿʥ̔ʤʦʢ ʉ̔ʯ-2
ɹʘʟʦʚʝ 

ʧʦʢʨʠʪʪ̫
ʎʄʈ

ʇʨʠʚ' ʟ̫ʘʥʠʡ  

ʟʥ̔ʤʦʢ ʉ̔ʯ-2

 

ʈʠʩ. 2. ɹʣʦʢ-ʩʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ʂɸ ʉʽʯ-2 

 

ʄʦʜʫʣʴ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʽʜʙʦʨʫ ʤʽʥʽʤʘʣʴʥʦʾ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦ-

ʩʪʽ ʟʦʙʨʘʞʝʥʴ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʰʫʢʫ GCP. ɺʩʽ ʤʦʜʫʣʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʜʽʡʩʥʶʶʪʴ ʧʝ-

ʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʠʭ ʬʘʡʣʽʚ ʚʥʫʪʨʽʰʥʽʭ ʜʘʥʠʭ ʩʠʩʪʝʤʠ.  
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ʄʦʜʫʣʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʰʫʢʫ GCP ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʘʣʛʦʨʠʪʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʰʫʢʫ GCP. ɺʽʥ ʨʝʘʣʽʟʦʚʘʥʠʡ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʭʠʙʦʢ ʧʨʠʚôʷʟʢʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ: 

- ʨʦʟʨʽʟʥʝʥʥʷ ʟʥʽʤʢʫ çʉʽʯ-2è, ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʎʄʈ; 

- ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʭʽʜʥʦʛʦ ʟʥʽʤʢʫ ʪʘ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ; 

- ʧʨʦʤʽʞʢʫ ʯʘʩʫ, ʱʦ ʤʠʥʫʚ ʤʽʞ ʩʪʚʦʨʝʥʥʷʤ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʟʡʦʤʢʦʶ ʟ ʂɸ; 

- ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂɸ. 

ʄʦʜʫʣʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʰʫʢʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʩʪʚʦʨʶʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʡ ʥʘʙʽʨ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, 

ʢʚʘʟʽʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʦ ʚʩʴʦʤʫ ʟʦʙʨʘʞʝʥʥʶ çʉʽʯ-2è. ʄʦʜʫʣʴ ʬʽʣʴʪʨʘʮʽʾ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʧʨʠʟʥʘʯʝ-

ʥʠʡ ʜʣʷ ʢʦʨʝʢʪʫʚʘʥʥʷ ʥʘʙʦʨʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʫ ʟʚôʷʟʢʫ ʟ ʤʦʞʣʠʚʠʤʠ ʧʦʤʠʣʢʘʤʠ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʢʦʥʪ-

ʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʄʦʜʫʣʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʩʪʚʦʨʶʻ ʤʦʜʝʣʽ ʛʝʦʤʝʪʨʽʾ ʟʡʦʤʢʠ ʥʘ ʦʩʥʦʚʽ ʚʽʜʬʽʣʴʪ-

ʨʦʚʘʥʦʛʦ ʥʘʙʦʨʫ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʪʘ ʟʜʽʡʩʥʶʻ ʧʨʦʮʝʩ ʛʝʦʧʨʠʚôʷʟʢʠ. ʄʦʜʫʣʴ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʘʚ-

ʪʦʤʘʪʠʯʥʠʡ ʪʘ ʜʦʜʘʪʢʦʚʠʡ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʨʠʚôʷʟʢʠ ʦʧʝʨʘʪʦʨʦʤ ʇɿ. 
 

ɹʘʟʘ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʫ ʽʥʬʦʨʤʘʮʽʶ: 

- ʜʘʥʽ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ; 

- ʜʘʥʽ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ; 

- ʜʘʥʽ ʂɸ ʉʽʯ-2, ʜʣʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʛʝʦʧʨʠʚôʷʟʢʫ; 

- ʧʨʦʤʽʞʥʽ ʪʘ ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

- ʧʨʦʜʫʢʪʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʪʝʨʬʝʡʩʥʦʶ ʯʘʩʪʠʥʦʶ ʇɿ 

ɺ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʟʦʚʝ ʧʦʢʨʠʪʪʷ GEOCOVER 2000, ʱʦ ʜʦʩʪʫʧʥʝ ʥʘ ʙʝʟʢʦʰʪʦʚʥʽʡ ʦʩʥʦʚʽ. 

ɼʝʪʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʨʠʪʪʷ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ. 

 

ʊʘʙʣʠʮʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʨʠʪʪʷ GEOCOVER 2000 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʥʷ 

ʪʝʨʠʪʦʨʽʷ, ʱʦ ʦʭʦʧʣʝʥʘ ʧʦʢʨʠʪʪʷʤ ʜʦ 90 % ɿʝʤʥʦʾ ʢʫʣʽ  

ʩʧʝʢʪʨʘʣʴʥʽ ʢʘʥʘʣʠ VNIR, SWIR, PAN 

ʨʦʟʨʽʟʥʝʥʥʷ (ʤ) 
30 (VNIR, SWIR), 

15 (PAN) 

ʘʙʩʦʣʶʪʥʘ ʪʦʯʥʽʩʪʴ ʧʨʠʚôʷʟʢʠ, ʩʝʨʝʜʥʴʦʢʚʘ-

ʜʨʘʪʠʯʥʘ (ʤ) 

50 ʤ 

ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ, ʜʣʷ ʷʢʦʛʦ ʜʘʥʝ ʧʦʢʨʠʪʪʷ ʻ 

ʘʢʪʫʘʣʴʥʠʤ 

2000-2001 ʨʨ 

ʦʙʩʷʛ ʧʘʤôʷʪʽ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʙʘ-

ʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ 

1,2 ʊʙ  

ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ Landsat 7 ETM+ 

ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ SRTM 

 

ʎʠʬʨʦʚʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ (ʎʄʈ) ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʛʝʦʤʝʪʨʽʾ ʟʡʦʤʢʠ ʪʘ ʢʽʥʮʝʚʦʾ ʪʦʯʥʦʾ ʛʝʦ-

ʧʨʠʚôʷʟʢʫ ʟʥʽʤʢʫ ʟ ʂɸ. ɺ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʎʄʈ SRTM C-ʜʽʘʧʘʟʦʥʫ, ʱʦ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʙʝʟʢʦʰ-

ʪʦʚʥʦ ʪʘ ʤʘʻ ʨʦʟʨʽʟʥʝʥʥʷ 90 ʤ. ʅʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʎʄʇ ʩʢʣʘʜʘʻ 60 ɻʙ. 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʚʝʙ-ʽʥʪʝʛʨʦʚʘʥʠʡ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʙʫʚ ʦʙʨʘʥʠʡ ʟ ʨʷʜʫ ʧʨʠʯʠʥ. ɿʦʢʨʝʤʘ ʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʢʽʣʴʢʦʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʦʜʥʦʯʘʩʥʦ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʜʘʣʝʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥ-

ʥʷ Java (ʨʝʘʣʽʟʘʮʽʷ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ) ʪʘ Python (ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ). ʊʘʢʦʞ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʬʨʝʡʤʚʦʨʢ Django, ʙʽʙʣʽʦʪʝʢʠ jQuery ʪʘ Celery. ʂʦʨʠʩʪʫʚʘʯʫ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ çʩʠ-

ʨʠʭè (ʥʝʧʨʠʚôʷʟʘʥʠʭ) ʜʘʥʠʭ çʉʽʯ-2è, ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʜʦʧʨʠʚôʷʟʢʠ. ʉʫʧʫʪʥʠʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ɻɯʉ ʧʨʦʝʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʝʨʥʦʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Mapserver. ɿʨʫʯʥʝ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʧʝʨʝʤʠʢʘʥʥʷ ʚʠʜʠʤʠʭ / ʥʝʚʠʜʠʤʠʭ ʰʘʨʽʚ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʾʭ ʧʦʨʷʜʢʫ ʨʦʟʨʦʙʣʝʥʦ ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢʠ jQuery. ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʙʨʘʫʟʝʨʽ ʢʘʨʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʽʙʣʽʦʪʝʢʘ OpenLayers [12]. ʇʨʠ-

ʯʦʤʫ, ʷʢʱʦ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ çɯʥʪʝʨʥʝʪè, ʪʦ ʥʠ-

ʞʥʽʤ ʰʘʨʦʤ ʧʨʦʝʢʪʫ ʙʫʜʝ ʧʽʜʢʣʘʜʢʘ Google Maps. 

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ çʉʽʯ-2è 

ʉʪʚʦʨʝʥʘ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʨʦʟʛʦʨʥʫʪʘ ʪʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʘʧʘʨʘʪʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ï 

ʚʠʩʦʢʦ ʧʦʪʫʞʥʦʤʫ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ (ʇʂ) ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʽʜʜʘʣʝʥʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ. ɼʣʷ ʢʦʥʪ-

ʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʤʦʜʫʣʴ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʠʩʪʝʤʠ. ʇʩ̔ʣʷ ʫʩʧʽʰʥʦʾ ʘʚʪʦʨʠʟʘʮʽʾ, ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʛʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʩʠʩʪʝʤʠ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʩʠʩʪʝʤʠ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ɼɿɿ çʉʽʯ-2è 

ʅʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʨʦʟʤʽʱʝʥʘ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɼʣʷ 

ʟʜʡ̔ʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʛʝʦʧʨʠʚôʷʟʢʠ ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʧʝʨʝʡʪʠ ʜʦ ʧʫʥʢʪʫ ʤʝʥʶ çɺʽʜʢʨʠʪʠ ʟʥʽʤʦʢ (ʇʨʠʚôʷʟʢʘ)è, 

ʪʘ ʚʢʘʟʘʪʠ ʰʣʷʭ ʜʦ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ï ʧʘʧʢʫ, ʣʦʢʘʣʴʥʠʡ ʜʠʩʢ, ʯʠ ʟʦʚʥʽʰʥʽʡ ʥʦʩʽʡ ʽʥʬʦʤʘʮʽʾ, ʜʝ ʟʥʘʭʦʜʷʪʩɹʷ ʜʘʥʽ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʦʙʨʦʙʢʠ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʩʣʽʜʠʪʴ ʚʭʽʜʥʫ ʜʠʨʝʢʪʦʨʽʶ ʥʘ ʥʘʷʚʥʽʩʪʴ ʬʘʡʣʽʚ ʪʘ ʢʘʪʘʣʦʛʽʚ: 

ʧʝʨʝʚʽʨʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʨʠʧʪʽʚ Python ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʛʫʣʷʨʥʠʭ ʚʠʨʘʟʽʚ. ʗʢʱʦ ʬʘʡʣʠ, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʫʤʦʚʘʤ ʙʫʜʫʪʴ ʟʥʘʡʜʝʥʽ, ʪʦ ʾʭ ʩʧʠʩʦʢ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʥʘ ʩʪʦʨʽʥʮʽ ʦʙʨʦʙʢʠ (ʨʠʩ.  4).  

 
 

ʈʠʩ. 4. ʉʪʦʨʽʥʢʘ ʩʠʩʪʝʤʠ ʛʝʦʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ ɼɿɿ çʉʽʯ-2è ʟʽ ʚʢʘʟʘʥʠʤ ʧʝʨʝʣʽʢʦʤ ʟʥʘʡʜʝʥʠʭ ʥʝʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ 
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ʇʽʩʣʷ ʥʘʪʠʩʥʝʥʥʷ ʢʥʦʧʢʠ çɺʽʜʢʨʠʪʠè, ʦʙʨʘʥʘ ʜʠʨʝʢʪʦʨʽʷ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʧʠʰʝʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʩʠʩʪʝʤʠ. 

ɼʘʥʽ, ʱʦ ʟʥʘʭʦʜʠʪʠʤʫʪʴʩʷ ʟʘ ʮʽʻʶ ʜʠʨʝʢʪʦʨʽʻʶ ʙʫʜʝ ʚʠʜʥʦ ʥʘ ʩʪʦʨʽʥʮʽ ʦʙʨʦʙʢʠ (ʨʠʩ. 5). ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʽʤ-

ʢʫ, ʱʦ ʻ ʚ ʩʧʠʩʢʫ ʦʙʨʘʥʠʭ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʙʨʘʪʠ ʤʝʪʦʜ ʽʥʪʝʨʧʦʣʷʮʽʾ (ʥʘʡʙʣʠʞʯʦʛʦ ʩʫʩʽʜʘ, ʙʽʣʽʥʽʡʥʠʡ, ʢʫʙʽʯ-

ʥʠʡ) ʜʣʷ ʟʤʽʥʠ ʨʦʟʤʽʨʽʚ ʧʽʢʩʝʣʽʚ ʚʭʽʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʦ ʧʦʢʘʞʯʠʢʽʚ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. ʇʨʠ ʥʘʪʠʩʥʝʥʥʽ ʢʥʦʧʢʠ 

çɺʠʢʦʥʘʪʠè ʥʘ ʩʝʨʚʝʨ ʜʦʜʘʪʢʽʚ ʙʫʜʝ ʚʽʜʧʨʘʚʣʝʥʦ ʟʘʧʠʪ ʟ ʽʤʝʥʘʤʠ ʚʩʽʭ ʦʙʨʘʥʠʭ ʚʭʽʜʥʠʭ ʬʘʡʣʽʚ. 

 
 

ʈʠʩ. 5. ʉʪʦʨʽʥʢʘ ʥʘʣʘʰʪʫʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ çʉʽʯ-2è 

 
ʂʦʣʠ ʩʝʨʚʝʨ ʦʪʨʠʤʫʻ ʟʘʧʠʪ ʥʘ ʦʙʨʦʙʢʫ ʧʨʦʝʢʪʫ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʨʘʚ ʢʦʨʠʩʪʫʚʘʯʘ 

ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ ʥʘʜ ʜʘʥʠʤʠ ʟʥʽʤʢʘʤ. ʇʨʦʚʽʨʷʻʪʴʩʷ, ʯʠ ʥʝ ʧʦʰʢʦʜʞʝʥʘ ʧʘʧʢʘ (ʧʨʠʩʫʪʥʽʩʪʴ ʬʘʡʣʽʚ), ʯʠ ʥʝ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʜʘʥʠʡ ʤʦʤʝʥʪ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʩʪʘʚʠʪʴ ʚʽʜʤʽʪʢʫ, ʧʨʦ ʪʝ, ʱʦ ʦʙʨʘʥʽ ʬʘʡʣʠ 

ʦʙʨʦʙʣʷʶʪʴʩʷ. ɼʘʣʽ ʟʯʠʪʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʧʨʠʚôʷʟʢʠ ʽ ʟʘʷʚʢʘ ʩʪʘʚʠʪʴʩʷ ʚ ʯʝʨʛʫ. ʋ ʨʘʟʽ ʧʨʦʚʘʣʫ ʧʝʨʝʚʽʨʢʠ ʩʠʩ-

ʪʝʤʥʘ ʤʽʪʢʘ ʧʨʦ ʟʘʡʥʷʪʽʩʪʴ ʬʘʡʣʽʚ ʩʢʠʜʘʻʪʴʩʷ. ʋ ʚʠʧʘʜʢʫ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʷʚʢʠ ʚʩʽʭ ʧʝʨʝʚʽʨʦʢ, ʜʦʜʘʻʪʴʩʷ ʥʦʚʘ 

ʟʘʜʘʯʘ. ɿʚʽʪ ʧʨʦ ʧʦʤʠʣʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʙʨʦʙʮʽ ʟʘʜʘʯʽ ʚʠʚʦʜʠʪʴʩʷ ʚ ʢʣʽʻʥʪʽ ʪʘ log ï ʬʘʡʣʽ. ɼʣʷ ʦʩʪʘʥʥʴʦʛʦ 

ʨʝʘʣʽʟʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʙʨʘʫʟʝʨʽ (ʨʠʩ.  6), ʱʦʙ ʢʦʨʠʩʪʫʚʘʯ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦ-

ʩʪʝʨʽʛʘʪʠ ʧʨʦʮʝʩ ʧʨʠʚôʷʟʢʠ.  

 
 

ʈʠʩ. 6. ʉʪʦʨʽʥʢʘ ʚʽʜʦʙʨʘʞʝʥʥʷ log-ʬʘʡʣʫ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ 
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ʋ ʚʠʧʘʜʢʫ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʛʝʦʧʨʠʚôʷʟʢʠ ʟʦʙʨʘʞʝʥʥʷ, ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝ-

ʛʣʷʥʫʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ (ʨʠʩ. 7). ʗʢ ʚʞʝ ʙʫʣʦ ʦʧʠʩʘʥʦ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ, ʫ ʚʠʧʘʜʢʫ ʜʦʩʪʫʧʫ ʇʊʂ 

ʜʦ ʤʝʨʝʞʽ çɯʥʪʝʨʥʝʪè ʧʨʦʝʢʪʠ ʜʘʥʠʭ ʚʽʜʦʙʨʘʞʘʪʠʤʫʪʴʩʷ ʧʦʚʝʨʭ ʧʽʜʢʣʘʜʢʠ Google Maps. ɺʝʩʴ ʧʘʢʝʪ ʦʙʨʦʙʣʝ-

ʥʠʭ ʜʘʥʠʭ, ʘ ʩʘʤʝ, ʯʘʩʪʠʥʘ ʤʦʟʘʾʢʠ ʙʘʟʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʥʘʙʽʨ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʪʘ ʚʝʢʪʦʨʽʚ ʾʭ ʟʤʽʱʝʥʴ (ʧʨʠ 

ʧʝʨʝʧʨʦʝʢʪʫʚʘʥʥʽ), ʚʭʽʜʥʝ ʪʘ ʦʙʨʦʙʣʝʥʝ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ (ɻɯʉ) 

ʧʨʦʝʢʪʫ, ʪʘ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʙʨʘʫʟʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Mapserver. ɺʽʜʧʦʚʽʜʥʽ ʬʘʡʣʠ 

ʧʨʦʝʢʪʫ, ʪʦʙʪʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʙʫʜʫʪʴ ʟʙʝʨʝʞʝʥʽ ʫ ʚʢʘʟʘʥʽʡ ʚʠʭʽʜʥʽʡ ʜʠʨʝʢʪʦʨʽʾ. ʆʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʦʙʨʦʙʢʠ, ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʻ ʤʦʟʘʾʢʠ ʟʦʙʨʘʞʝʥʴ, ʙʘʟʦʚʦʛʦ ʪʘ ʧʦʯʘʪʢʦʚʦʛʦ, ʙʘʟʦʚʦʛʦ ʪʘ 

ʧʨʠʚôʷʟʘʥʦʛʦ ʫ ʚʠʛʣʷʜʽ çʰʘʭʽʚʥʠʮʴè (ʨʠʩ. 8). ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʴʥʦ ʦʮʽʥʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʠʚôʷʟʢʠ ʟʦʙʨʘʞʝʥʥʷ. 

 

ʈʠʩ. 7. ʉʪʦʨʽʥʢʘ ʚʽʜʦʙʨʘʞʝʥʥʷ log-ʬʘʡʣʫ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ. ʈʠʩ. 6 

 

      
 

ʈʠʩ. 8. ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʠʚôʷʟʢʠ ʟʦʙʨʘʞʝʥʥʷ çʉʽʯ-2è 

ʅʘʧʨʷʤʢʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʯʠʩʝʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʊʂ ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʦ-

ʧʨʠʚôʷʟʢʠ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʠʚôʷʟʢʠ ʜʘʥʠʭ çʉʽʯ-2è ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 8.15 ʨʘʟʽʚ. ʈʦʟʨʦʙʣʝʥʠʡ 


