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ʋ ʜʘʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʧʦʜʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʪʘ ʘʚʪʦʨʩʴʢʽ ʨʦʟʨʦʙʢʠ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʫ ʢʨʘʻʟʥʘʚʯʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ. ʈʦʟʢʨʠʪʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʨʦʙʦʪʠ ʟ ʩʫʧʫʪʥʠʢʦʚʠʤʠ 

ʜʘʥʠʤʠ, ʨʦʟʛʣʷʥʫʪʦ ʧʨʠʢʣʘʜʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʨʽʜʥʦʛʦ ʢʨʘʶ. ɼʝʪʘʣʴʥʦ ʚʠʢʣʘʜʝʥʦ ʤʝʪʦʜʠʯʥʽ 

ʨʦʟʨʦʙʢʠ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʪʬʦʨʤʠ Copernicus Browser. 

ʇʦʩʽʙʥʠʢ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ ʚ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ, 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʙʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʰʢʽʣʴʥʦʾ ʢʨʘʻʟʥʘʚʯʦʾ ʨʦʙʦʪʠ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʙʘʟʦʚʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ Copernicus 

Browser ʜʦʟʚʦʣʠʪʴ ʧʝʜʘʛʦʛʘʤ ʪʘ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʩʘʤʦʩʪʽʡʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʜʘʥʠʡ ʧʦʨʪʘʣ ʧʽʜ ʯʘʩ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ, ʢʨʘʻʟʥʘʚʯʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ɼʘʥʠʡ ʧʦʩʽʙʥʠʢ ʙʫʜʝ ʫ ʥʘʛʦʜʽ ʢʝʨʽʚʥʠʢʘʤ ʛʫʨʪʢʽʚ ʪʫʨʠʩʪʩʴʢʦ-ʢʨʘʻʟʥʘʚʯʦʛʦ 

ʪʘ ʝʢʦʣʦʛʦ-ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʛʦ ʧʨʦʬʽʣʽʚ, ʫʯʠʪʝʣʷʤ ʛʝʦʛʨʘʬʽʾ, ʽʩʪʦʨʽʾ, 

ʽʥʬʦʨʤʘʪʠʢʠ, ʙʽʦʣʦʛʽʾ, ʥʘʫʢʦʚʠʤ ʢʦʥʩʫʣʴʪʘʥʪʘʤ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʣʽʤʧʽʘʜ, ʰʢʽʣʴʥʠʭ ʢʦʥʢʫʨʩʽʚ, ʫʯʥʽʚʩʴʢʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʄɸʅ ʪʦʱʦ.  

 

 

 

 

ʋʧʦʨʷʜʥʠʢ ʧʦʩʽʙʥʠʢʘ:  ʅʘʪʘʣʽʷ ɼʆɹʈʆɺʆʃʔʉʔʂɸ ï ʤʝʪʦʜʠʩʪ 

ʂʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ çʍʘʨʢʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʪʫʨʠʟʤʫ, ʢʨʘʻʟʥʘʚʩʪʚʘ, 

ʩʧʦʨʪʫ ʪʘ ʝʢʩʢʫʨʩʽʡ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽè ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ  

 

 

 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʠʧʫʩʢ: ɺʘʣʝʥʪʠʥʘ ʈɽɼɯʅɸ ï ʜʠʨʝʢʪʦʨʢʘ ʂʦʤʫʥʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ çʍʘʨʢʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʪʫʨʠʟʤʫ, ʢʨʘʻʟʥʘʚʩʪʚʘ, ʩʧʦʨʪʫ ʪʘ 

ʝʢʩʢʫʨʩʽʡ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽè ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ 
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ɺʩʪʫʧ 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʩʫʧʫʪʥʠʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʥʘʫʢʠ, ʦʩʚʽʪʠ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʦʩʤʽʯʥʽ ʟʥʽʤʢʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʽʟ ʩʫʧʫʪʥʠʢʽʚ, ʩʪʘʣʠ ʥʝ ʣʠʰʝ ʧʦʪʫʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʛʝʦʛʨʘʬʽʾ, ʝʢʦʣʦʛʽʾ ʯʠ ʽʩʪʦʨʽʾ, ʘ ʡ ʚʘʞʣʠʚʠʤ 

ʨʝʩʫʨʩʦʤ ʜʣʷ ʢʨʘʻʟʥʘʚʯʦʾ ʨʦʙʦʪʠ ʫ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʪʘ 

ʧʦʟʘʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʦʩʚʽʪʥʴʦ-ʚʠʭʦʚʥʦʤʫ 

ʧʨʦʮʝʩʽ ʜʘʻ ʟʤʦʛʫ ʫʯʥʷʤ ʧʦʛʣʠʙʣʝʥʦ ʚʠʚʯʘʪʠ ʨʽʜʥʠʡ ʢʨʘʡ, ʙʘʯʠʪʠ ʡʦʛʦ ʫ 

ʚʟʘʻʤʦʟʚôʷʟʢʘʭ ʟ ʧʨʠʨʦʜʥʠʤ ʽ ʩʦʮʽʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʪʠ 

ʧʨʦʩʪʦʨʦʚʝ ʤʠʩʣʝʥʥʷ ʡ ʝʢʦʣʦʛʽʯʥʫ ʩʚʽʜʦʤʽʩʪʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʨʘʻʟʥʘʚʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʮʠʬʨʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ ʫʯʥʽʚ. ʉʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ 

ʜʦʟʚʦʣʷʶʪʴ ʥʘʦʯʥʦ ʧʨʦʩʪʝʞʠʪʠ ʟʤʽʥʠ ʚ ʣʘʥʜʰʘʬʪʽ, ʚʠʷʚʠʪʠ ʥʘʩʣʽʜʢʠ 

ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʘʛʨʘʨʥʦʛʦ 

ʦʩʚʦʻʥʥʷ ʪʝʨʠʪʦʨʽʾ. ʎʝ ʨʦʙʠʪʴ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ, ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʠʤ. 

ɼʦ ʪʦʛʦ ʞ, ʚʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜʥʽʩʪʴ ʘʙʦ ʽʥʦʜʽ ʡ ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʦʬʣʘʡʥ ʥʘ ʧʨʠʬʨʦʥʪʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʙʝʟʧʝʨʝʯʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʨʦʙʦʪʠ ʟ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ. 

ʄʝʪʘ ʧʦʩʽʙʥʠʢʘ ï ʥʘʜʘʪʠ ʚʯʠʪʝʣʷʤ ʪʘ ʢʝʨʽʚʥʠʢʘʤ ʛʫʨʪʢʽʚ ʪʝʦʨʝʪʠʯʥʽ 

ʟʘʩʘʜʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʫ 

ʢʨʘʻʟʥʘʚʯʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽ, ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʥʘʚʯʘʥʥʷ ʪʘ ʚʠʭʦʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʫʣʴʪʫʨʠ ʰʢʦʣʷʨʽʚ. 

ʋ ʜʘʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʦʟʨʦʙʢʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʙʘʟʽ 

Copernicus Browser ð ʙʝʟʢʦʰʪʦʚʥʦ,ʾ ʟʨʫʯʥʦ ʾ ʡ ʜʦʩʪʫʧʥʦ ʾ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʠ, ʷʢʘ ʜʘʻ ʫʯʥʷʤ ʽ ʚʯʠʪʝʣʷʤ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʨʝʘʣʴʥʠʤʠ 

ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʟʥʽʤʢʘʤʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ.  

ʎʷ ʧʣʘʪʬʦʨʤʘ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʝʨʠʪʦʨʽʾ ʫ ʨʽʟʥʽ ʧʦʨʠ ʨʦʢʫ ʪʘ 

ʧʦʨʽʚʥʶʚʘʪʠ ʾʭʥʽʡ ʩʪʘʥ ʫ ʤʠʥʫʣʦʤʫ ʡ ʟʘʨʘʟ, ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʨʦʜʥʽ ʡ 

ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʜʦʚʢʽʣʣʷ, ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ ʽ ʧʣʦʱ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʟʦʢʨʝʤʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʪʘ ʽʥʜʝʢʩʠ ʚʦʜʠ ʘʙʦ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʨʦʙʣʷʪʴ ʨʦʙʦʪʫ ʧʽʟʥʘʚʘʣʴʥʦʶ ʪʘ ʥʘʦʯʥʦʶ, ʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

ʢʦʥʢʨʝʪʥʫ ʤʽʩʮʝʚʽʩʪʴ ʧʽʜʩʠʣʶʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʠ ʨʽʜʥʦʛʦ ʢʨʘʶ.  

Copernicus Browser ʦʨʛʘʥʽʯʥʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʤʽʞʧʨʝʜʤʝʪʥʽ ʧʨʦʻʢʪʠ, 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʚʤʽʥʴ ʧʨʘʮʶʚʘʪʠ ʟ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʮʽʥʥʠʤ 
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ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʢʨʘʻʟʥʘʚʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʚʦʣʦʜʽʥʥʷ ʙʘʟʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ 

Copernicus Browser ʪʘʢʦʞ ʩʪʘʥʝ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʫʯʥʽʚʩʴʢʠʭ ʧʨʦʻʢʪʽʚ, ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, ʟʦʢʨʝʤʘ ʜʣʷ ʫʯʘʩʪʽ ʫ ʢʦʥʢʫʨʩʽ ʄʘʣʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʫʻ ʤʘʡʙʫʪʥʽʭ ʘʙʽʪʫʨʽʻʥʪʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪ̫ʤʠ çʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶè, çɻʝʦʛʨʘʬʽʷ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ 

ʩʪʫʜʽʾè. 

ʆʪʞʝ, ʟʘʚʜʘʥʥʷ ʧʦʩʽʙʥʠʢʘ: 

¶ ʦʟʥʘʡʦʤʠʪʠ ʟ ʦʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʪʘ ʧʨʠʥʮʠʧʘʤʠ ʾʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʧʦʢʘʟʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʨʽʜʥʦʛʦ ʢʨʘʶ; 

¶ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʫ ʰʢʽʣʴʥʽ 

ʢʨʘʻʟʥʘʚʯʽ ʧʨʦ̒ʢʪʠ; 

¶ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʤʽʥʴ ʘʥʘʣʽʟʫ ʪʘ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʽʟʫʘʣʴʥʠʭ ʜʞʝʨʝʣ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʩʽʙʥʠʢʘ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʠʩʘʥʠʭ ʫ ʧʦʩʽʙʥʠʢʫ ʤʝʪʦʜʽʚ ʽ ʟʘʚʜʘʥʴ ʧʽʜ ʯʘʩ ʫʨʦʢʽʚ, 

ʬʘʢʫʣʴʪʘʪʠʚʽʚ, ʛʫʨʪʢʦʚʦʾ ʨʦʙʦʪʠ ʪʘ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ 

ʧʨʠʢʣʘʜʠ ʡ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦʧʦʤʦʞʫʪʴ ʫʯʥʷʤ ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʽʩʮʝʚʽʩʪʴ ʷʢ 

ʨʽʜʥʦʛʦ ʢʨʘʶ, ʪʘʢ ʽ ʙʫʜʴ-ʷʢʦʛʦ ʢʫʪʦʯʢʘ ɿʝʤʣʽ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦ ʥʘʩʠʯʝʥʦʤʫ ʨʽʚʥʽ. 

ʅʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʩʽʙʥʠʢʘ ʧʦʣʷʛʘʻ ʫ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʪʘ ʘʜʘʧʪʘʮʽʾ 

ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʚ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ 

ʩʧʨʠʷʻ ʧʽʜʛʦʪʦʚʮʽ ʫʯʥʽʚ ʜʦ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʷʭ ʛʝʦʛʨʘʬʽʾ, ʝʢʦʣʦʛʽʾ, 

ʛʝʦʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʩʫʤʽʞʥʠʭ ʜʠʩʮʠʧʣʽʥ.  

ɼʘʥʠʡ ʧʦʩʽʙʥʠʢ ʙʫʜʝ ʫ ʥʘʛʦʜʽ ʢʝʨʽʚʥʠʢʘʤ ʛʫʨʪʢʽʚ ʛʝʦʛʨʘʬʽʯʥʦʛʦ, 

ʢʨʘʻʟʥʘʚʯʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ, ʪʫʨʠʩʪʠʯʥʦʛʦ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ, ʽʩʪʦʨʠʯʥʦʛʦ 

ʧʨʦʬʽʣʽʚ, ʫʯʠʪʝʣʷʤ ʛʝʦʛʨʘʬʽʾ, ʽʩʪʦʨʽʾ, ʽʥʬʦʨʤʘʪʠʢʠ, ʙʽʦʣʦʛʽʾ, ʥʘʫʢʦʚʠʤ 

ʢʦʥʩʫʣʴʪʘʥʪʘʤ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʣʽʤʧʽʘʜ, ʰʢʽʣʴʥʠʭ 

ʢʦʥʢʫʨʩʽʚ, ʫʯʥʽʚʩʴʢʠʭ ʢʦʥʬʝʨʝʥʮʽʾ ʪʦʱʦ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʨʦʙʽʪ ʄɸʅ ʪʘ ʫʩʽʤ, ʭʪʦ ʮʽʢʘʚʠʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʣʘʥʝʪʠ ɿʝʤʣʷ ʚ ʮʽʣʦʤʫ ʪʘ ʨʽʜʥʦʛʦ ʢʨʘʶ ʟʦʢʨʝʤʘ.  
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ɯ. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʨʦʙʦʪʠ ʟ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ 

 

ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʨʦʙʦʪʠ ʟ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ ʚʢʣʶʯʘʶʪʴ ʨʦʟʫʤʽʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ.  

 

1. ʇʦʥʷʪʪʷ ʪʘ ʚʠʜʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ [3, 4, 6, 7, 9]. 

ʉʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ï ʮʝ ʟʦʙʨʘʞʝʥʥʷ, ʟʥʽʤʢʠ ʪʘ ʽʥʰʘ ʽʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ 

ʚʽʜ ʰʪʫʯʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ɿʝʤʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʛʦʜʠ, ʘʥʘʣʽʟʫ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʚʽʡʩʴʢʦʚʦʾ ʨʦʟʚʽʜʢʠ ʪʘ ʽʥʰʠʭ ʟʘʚʜʘʥʴ. ɹʝʟʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ 

ʪʘʢʠʭ ʜʘʥʠʭ ï ʛʣʦʙʘʣʴʥʝ ʧʦʢʨʠʪʪʷ, ʨʝʛʫʣʷʨʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʽʩʪʴ ʪʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʛʝʦʛʨʘʬʽʯʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ 

ʤʽʩʮʝʚʦʩʪʽ. 

ʇʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʠʤ 

ʟʦʥʜʫʚʘʥʥʷʤ ɿʝʤʣʽ (ɼɿɿ), ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʦʙôʻʢʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʰʣʷʭʦʤ ʨʝʻʩʪʨʘʮʽʾ ʚʽʜʙʠʪʦʛʦ ʘʙʦ ʚʣʘʩʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

 

ɺʠʜʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ: 

ɿʘ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ: 

¶ ʇʘʩʠʚʥʽ ð ʬʽʢʩʫʶʪʴ ʧʨʠʨʦʜʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʚʽʜʙʠʪʝ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ, 

ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ). ʇʨʠʢʣʘʜʠ: Landsat, Sentinel-2, 

MODIS. 

¶ ɸʢʪʠʚʥʽ ð ʩʫʧʫʪʥʠʢ ʚʠʧʨʦʤʽʥʶʻ ʩʠʛʥʘʣ ʽ ʨʝʻʩʪʨʫʻ ʡʦʛʦ ʚʽʜʙʠʪʪʷ. 

ʇʨʠʢʣʘʜʠ: SAR (Sentinel-1), LiDAR. 

 

ɿʘ ʪʠʧʦʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

¶ ʆʧʪʠʯʥʽ ï ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʚʽʪʣʦ ʫ ʚʠʜʠʤʦʤʫ ʪʘ ʙʣʠʟʴʢʦʤʫ 

ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʘʭ (ʩʭʦʞʽ ʥʘ ʬʦʪʦʛʨʘʬʽʾ ʟ ʣʽʪʘʢʘ, ʘʣʝ ʟʨʦʙʣʝʥʽ ʟ 

ʚʝʣʠʢʦʾ ʚʠʩʦʪʠ). 

¶ ɯʥʬʨʘʯʝʨʚʦʥʽ ï ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

¶ ʈʘʜʘʨʥʽ (ʤʽʢʨʦʭʚʠʣʴʦʚʽ) ð ʬʽʢʩʫʶʪʴ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʭʚʠʣʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ çʙʘʯʠʪʠè ʢʨʽʟʴ ʭʤʘʨʠ ʡ ʧʨʘʮʶʚʘʪʠ ʚʥʦʯʽ. 

¶ ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʽ ï ʚʢʣʶʯʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʫ ʢʽʣʴʢʦʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʜʽʘʧʘʟʦʥʘʭ, ʚʦʥʠ çʙʘʯʘʪʴè ʪʝ, ʱʦ ʣʶʜʩʴʢʽ ʦʯʽ ʥʝ ʤʦʞʫʪʴ, ʥʘʧʨʠʢʣʘʜ, ʩʪʘʥ 

ʨʦʩʣʠʥ ʘʙʦ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ. 

 

ɿʘ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ (ʤʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʦʙôʻʢʪʘ, ʱʦ 

ʨʦʟʨʟ̔ʥ̫̒ ʪʴʩʷ ʥʘ ʟʥʽʤʢʫ). 

¶ ɺʠʩʦʢʦʾ (0,3ï5 ʤ) ð ʜʝʪʘʣʴʥʝ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ (WorldView, Pleiades). 

¶ ʉʝʨʝʜʥʴʦʾ (10ï30 ʤ) ð ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ (Landsat, 

Sentinel-2). 

¶ ʅʠʟʴʢʦʾ (250ï1000 ʤ) ð ʛʣʦʙʘʣʴʥʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (MODIS, 

AVHRR). 
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ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ 

¶ ʅʘʫʢʦʚʽ (ʤʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ, ʢʣʽʤʘʪʫ). 

¶ ʂʦʤʝʨʮʽʡʥʽ (ʪʦʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ, ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʘ). 

¶ ɺʽʡʩʴʢʦʚʽ (ʨʦʟʚʽʜʢʘ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ). 

 

2. ʅʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʫ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ [1, 2, 8, 10]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʤʦʞʥʘ ʨʦʟʧʽʟʥʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʥʘʩʪʫʧʥʽ ʢʘʪʝʛʦʨʽʾ ʦʙôʻʢʪʽʚ: 

ʇʨʠʨʦʜʥʽ ʦʙôʻʢʪʠ: 

ʃʽʩʠ ʪʘ ʨʦʩʣʠʥʥʽʩʪʴ ð ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ, ʤʦʥʽʪʦʨʠʥʛ ʚʠʨʫʙʦʢ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʧʦʞʝʞ ʯʠ ʙʫʨʝʚʽʾʚ (ʽʥʜʝʢʩ NDVI). 

ɺʦʜʥʽ ʨʝʩʫʨʩʠ ð ʚʠʷʚʣʝʥʥʷ ʟʘʤʫʣʝʥʥʷ, ʟʘʙʨʫʜʥʝʥʴ, ʟʤʽʥʠ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ 

(ʽʥʜʝʢʩ NDWI). 

ˆʨʫʥʪʠ, ʨʝʣʴʻʬ ʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ð ʘʥʘʣʽʟ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʨʦʞʘʡʥʦʩʪʽ, 

ʟʩʫʚʽʚ, ʝʨʦʟʽʾ, ʚʫʣʢʘʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʫ). 

ʇʦʨʠ ʨʦʢʫ ʪʘ ʩʝʟʦʥʥʽ ʷʚʠʱʘ ð ʟʤʽʥʘ ʨʦʩʣʠʥʥʦʩʪʽ, ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, 

ʚʽʜʩʪʝʞʝʥʥʷ ʧʦʩʫʭʠ. 

ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʦʙôʻʢʪʠ: 

ʄʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ð ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʟʰʠʨʝʥʥʷʤ ʟʘʙʫʜʦʚʠ, 

ʪʨʘʥʩʧʦʨʪʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʽʥʜʫʩʪʨʽʘʣʴʥʠʤʠ ʟʦʥʘʤʠ. 

ʉʽʣʴʩʴʢʽ ʧʦʩʝʣʝʥʥʷ ð ʘʥʘʣʽʟ ʟʤʽʥ ʫ ʧʣʘʥʫʚʘʥʥʽ ʩʽʣ, ʨʦʟʚʠʪʦʢ ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʫʛʽʜʴ. 

ʉ̔ ʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ð ʘʥʘʣʽʟ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʩʪʘʥʫ ʚʨʦʞʘʶ. 

ʆʙôʻʢʪʠ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ð ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʽʩʪʦʨʠʯʥʠʭ ʤʽʩʮʴ, 

ʾʭʥʴʦʛʦ ʦʪʦʯʝʥʥʷ ʪʘ ʦʭʦʨʦʥʥʠʭ ʟʦʥ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ð ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ʜʦʨʽʛ, ʤʦʩʪʽʚ, ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʦʙôʻʢʪʽʚ. 

 

ɹʘʟʦʚʽ ʝʪʘʧʠ ʨʦʙʦʪʠ ʟ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʟʥʽʤʢʘʤʠ 

- ɺʠʙʽʨ ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

- ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʥʽʤʢʘ ʟ ʚʽʜʢʨʠʪʦʛʦ ʨʝʩʫʨʩʫ. 

- ʆʙʨʦʙʢʘ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ð ʟʤʽʥʘ ʢʦʣʴʦʨʦʚʠʭ ʢʦʤʙʽʥʘʮʽʡ, ʟʤʽʥʘ ʟʥʽʤʢʽʚ ʫ 

ʯʘʩʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʣʴʪʨʽʚ ʪʘ ʽʥʜʝʢʩʽʚ. 

- ɸʥʘʣʽʟ ʽ ʜʝʰʠʬʨʫʚʘʥʥʷ ð ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʽ ʷʚʠʱ ʟʘ ʬʦʨʤʦʶ, 

ʢʦʣʴʦʨʦʤ, ʩʪʨʫʢʪʫʨʦʶ. 

- ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

3. ɺʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ [1, 4, 5, 7]. 

 

ɺʠʢʣʠʢʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʫ ʨʦʙʦʪʽ ʟ ʢʦʩʤʽʯʥʠʤʠ ʟʥʽʤʢʘʤʠ 

¶ ɸʪʤʦʩʬʝʨʥʽ ʧʝʨʝʰʢʦʜʠ (ʭʤʘʨʠ, ʜʠʤ). 

¶ ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʩʦʢʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

¶ ʇʦʪʨʝʙʘ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʇɿ. 
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¶ ɺʘʨʪʽʩʪʴ ʚʠʩʦʢʦʪʦʯʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʜʘʥʠʭ. 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʝʪʠʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʽʤʢʽʚ. 

¶ ɿʘʭʠʩʪ ʩʫʧʫʪʥʠʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜ ʢʽʙʝʨʘʪʘʢ. 

¶ ʇʦʜʦʣʘʥʥʷ çʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷè ʯʝʨʝʟ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ 

ʜʘʥʠʭ. 

 

ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ  

¶ ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʧʫʪʥʠʢʽʚ ð ʧʦʷʚʘ ʩʫʟʽʨôʾʚ ʥʘʥʦʩʫʧʫʪʥʠʢʽʚ 

(CubeSat), ʷʢʽ ʜʘʶʪʴ ʱʦʜʝʥʥʽ ʟʥʽʤʢʠ ʚʩʽʻʾ ɿʝʤʣʽ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ð ʢʦʤʝʨʮʽʡʥʽ ʟʥʽʤʢʠ ʟ ʜʝʪʘʣʽʟʘʮʽʻʶ 

30 ʩʤ ʽ ʤʝʥʰʝ. 

¶ ʈʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ð ʨʦʟʚʠʪʦʢ ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʦʾ 

ʟʡʦʤʢʠ ʜʣʷ ʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʢʣʘʜʫ ʦʙôʻʢʪʽʚ. 

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʐɯ ð ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʘʥʘʣʽʟ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʟʥʽʤʢʽʚ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

¶ ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ð ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʫ ʩʝʨʚʽʩʘʭ ʪʠʧʫ Google Earth 

Engine, Sentinel Hub. 

 

ʅʦʚʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ 

1. ɽʢʦʣʦʛʽʷ ʪʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ 

o ʄʦʥʽʪʦʨʠʥʛ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 

o ɺʠʷʚʣʝʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʟʝʤʝʣʴ ʪʘ ʦʧʫʩʪʝʣʶʚʘʥʥʷ. 

2. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 
o ʊʦʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʣʴʪʠ- ʪʘ ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʠʭ 

ʜʘʥʠʭ. 

o ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʧʦʣʷ. 

3. ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʙʝʟʧʝʢʦʶ 
o ʐʚʠʜʢʝ ʚʠʷʚʣʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʩʪʠʭʽʡʥʠʭ ʣʠʭ. 

o ʆʧʝʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʚʽʡʩʴʢʦʚʠʭ ʟʘʛʨʦʟ. 

4. ʄʽʩʴʢʝ ʧʣʘʥʫʚʘʥʥʷ 
o ʉʤʘʨʪ-ʤʽʩʪʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 

o ʂʦʥʪʨʦʣʴ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʾ ʟʘʙʫʜʦʚʠ. 

5. ʄʦʨʩʴʢʠʡ ʪʘ ʘʚʽʘʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

o ɺʠʷʚʣʝʥʥʷ ʨʦʟʣʠʚʽʚ ʥʘʬʪʠ, ʥʝʣʝʛʘʣʴʥʦʛʦ ʚʠʣʦʚʫ ʨʠʙʠ. 

o ʉʫʧʨʦʚʽʜ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʪʘ ʘʚʽʘʧʝʨʝʚʝʟʝʥʴ. 

 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʚ ʦʩʚʽʪʥʽʡ ʪʘ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʛʫʣʷʨʥʝ, ʤʘʩʰʪʘʙʥʝ ʪʘ 

ʦʙôʻʢʪʠʚʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʮʝʩʘʤʠ ʥʘ ɿʝʤʣʽ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʚʯʘʪʠ ʧʨʠʨʦʜʥʽ 

ʡ ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʩʫʯʘʩʥʠʤʠ ɻɯʉ 

ʪʘ ʘʥʘʣʽʪʠʯʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ. ʎʝ ʨʦʙʠʪʴ ʾʭ ʥʝʟʘʤʽʥʥʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʜʣʷ 

ʝʢʦʣʦʛʽʯʥʠʭ, ʛʝʦʛʨʘʬʽʯʥʠʭ, ʘʛʨʘʨʥʠʭ, ʢʣʽʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʧʨʠʷʶʯʠ ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ ʥʘʫʢʦʚʠʭ 

ʨʦʙʽʪ, ʧʦʯʠʥʘʶʯʠ ʟʽ ʰʢʽʣʴʥʦʛʦ ʨʽʚʥʷ.   
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ɯɯ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʠ Copernicus Browser ʫ ʰʢʽʣʴʥʽʡ  

ʪʘ ʧʦʟʘʰʢʽʣʴʥʽʡ ʢʨʘʻʟʥʘʚʯʽʡ ʨʦʙʦʪʽ 

 

Copernicus ï ʮʝ ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʛʨʘʤʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʜʣʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ɿʝʤʣʝʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʽʚ Sentinel, ʷʢʘ ʥʘʜʘʻ ʜʘʥʽ ʪʘ 

ʧʦʩʣʫʛʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʦʮʽʥʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʽʥʰʠʭ ʩʬʝʨ [13].  

9 ʢʚʽʪʥʷ 2025 ʨʦʢʫ ʋʢʨʘʾʥʘ ʦʬʽʮʽʡʥʦ ʧʨʠʻʜʥʘʣʘʩʷ ʜʦ ʮʽʻʾ ʧʨʦʛʨʘʤʠ, 

ʦʪʨʠʤʘʚʰʠ ʜʦʩʪʫʧ ʜʦ ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʜʘʥʽ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʩʫʩʧʽʣʴʥʠʭ ʚʠʢʣʠʢʽʚ.  

Sentinel ð ʮʝ ʩʝʨʽʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʤʽʩʽʡ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʦʪʦʢʫ ʚʠʩʦʢʦʷʢʽʩʥʠʭ, ʚʽʜʢʨʠʪʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʜʘʥʠʭ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʛʦʜʠ, ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
 

ɯʩʪʦʨʠʯʥʘ ʜʦʚʽʜʢʘ: 

¶ 2008 ʨ. ð ʩʪʘʨʪ ʧʨʦʛʨʘʤʠ Copernicus, ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ Sentinel. 

¶ 2014 ʨ. ð ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʠ ɭʉ Copernicus ʟ ʚʽʜʢʨʠʪʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʜʘʥʠʭ 

Sentinel. ɿʘʧʫʩʢ ʩʫʧʫʪʥʠʢʘ Sentinel-1A (ʨʘʜʘʨʥʘ ʟʡʦʤʢʘ). 

¶ 2015ï2020 ʨʨ. ð ʧʦʝʪʘʧʥʝ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ Sentinel-2A/B, 

Sentinel-3A/B, Sentinel-5P. 

¶ 2016 ʨ. ð ʢʦʤʧʘʥʽʷ Sinergise ʩʪʚʦʨʠʣʘ Sentinel Hub ʷʢ ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ 

ʜʣʷ ʰʚʠʜʢʦʾ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ. 

¶ 2020ï2023 ʨʨ. ð ʜʦʜʘʚʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʢʦʤʝʨʮʽʡʥʠʭ ʜʘʥʠʭ, API ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʽʥʪʝʛʨʘʮʽʷ ʟ Google Earth Engine ʪʘ ʽʥʰʠʤʠ ɻɯʉ-

ʧʣʘʪʬʦʨʤʘʤʠ. 
 

Sentinel Hub ð ʭʤʘʨʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʜʦʩʪʫʧʫ, ʦʙʨʦʙʢʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʫ ʨʝʞʠʤʽ ʦʥʣʘʡʥ. ʇʣʘʪʬʦʨʤʫ ʨʦʟʨʦʙʠʣʘ ʢʦʤʧʘʥʽʷ 

Sinergise (ʉʣʦʚʝʥʽʷ) ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ ʤʽʩʽʡ ʧʨʦʛʨʘʤʠ Copernicus (Sentinel-1, 

Sentinel-2, Sentinel-3, Sentinel-5P) ʪʘ ʽʥʰʠʭ ʩʫʧʫʪʥʠʢʽʚ (Landsat, MODIS ʪʦʱʦ). 

ʉʝʨʚʽʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʫ ʥʘʫʢʦʚʠʭ, ʪʘʢ ʽ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʪʘ ʦʩʚʽʪʥʽʭ 

ʮʽʣʷʭ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ Copernicus Browser [12]. 

 

Copernicus Browser ð ʧʝʨʝʛʣʷʜʘʯ ʜʦʩʪʫʧʥʠʭ 

ʦʥʣʘʡʥ-ʟʥʽʤʢʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʩʝʨʝʜʥʴʦʾ ʽ ʥʠʟʴʢʦʾ 

ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʜ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʩʤʽʯʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ Sentinel Hub, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʛʣʷʜʘʪʠ, 

ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ, 

ʟʦʢʨʝʤʘ ʜʘʥʽ ʤʽʩʽʡ ʧʨʦʛʨʘʤʠ Copernicus (Sentinel-1, 

Sentinel-2, Sentinel-3, Sentinel-5P). 

ʆʬʽʮʽʡʥʘ ʩʪʦʨʽʥʢʘ: https://browser.dataspace.copernicus.eu 

https://browser.dataspace.copernicus.eu/
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Copernicus Browser ʜʦʟʚʦʣʷʻ ʫ ʟʨʫʯʥʦʤʫ ʦʥʣʘʡʥ-ʬʦʨʤʘʪʽ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʟʤʽʥʠ ʜʦʚʢʽʣʣʷ, ʘʥʘʣʽʟʫʚʘʪʠ ʣʘʥʜʰʘʬʪʠ, ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ.  

ʋ ʢʨʘʻʟʥʘʚʯʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʘʥʘ ʧʣʘʪʬʦʨʤʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ 

ʨʝʘʣʴʥʠʤʠ ʟʥʽʤʢʘʤʠ ʤʽʩʮʝʚʦʩʪʽ, ʦʪʨʠʤʘʥʠʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʽʟ ʩʫʧʫʪʥʠʢʽʚ, ʱʦ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʰʢʽʣʴʥʠʭ ʪʘ ʛʫʨʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʫʪ ʤʦʞʥʘ 

ʦʙʨʘʪʠ ʙʫʜʴ-ʷʢʫ ʪʦʯʢʫ ʥʘ ʢʘʨʪʽ ð ʩʚʦʻ ʤʽʩʪʦ, ʩʝʣʦ, ʨʽʯʢʫ ʯʠ ʛʦʨʠ ð ʽ 

ʧʦʜʠʚʠʪʠʩʷ, ʷʢ ʚʦʥʘ ʚʠʛʣʷʜʘʻ ʟ ʚʠʩʦʪʠ ʩʫʧʫʪʥʠʢʘ. 

1. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʚ Copernicus Browser [11]: 

¶ ʇʝʨʝʛʣʷʜʘʪʠ ʟʥʽʤʢʠ ʟʘ ʨʽʟʥʽ ʯʘʩʦʚʽ ʧʝʨʽʦʜʠ ð ʚʽʜ ʢʽʣʴʢʦʭ ʜʥʽʚ ʪʦʤʫ 

ʜʦ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʫ ʤʠʥʫʣʝ. 

¶ ʉʧʦʩʪʝʨʽʛʘʪʠ ʧʨʠʨʦʜʥʽ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ð ʥʘʧʨʠʢʣʘʜ, ʷʢ 

ʚʠʨʦʩʣʦ ʤʽʩʪʦ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠʨʦʜʘ ʧʨʦʪʷʛʦʤ ʩʝʟʦʥʽʚ, ʥʘʩʣʽʜʢʠ ʧʦʚʝʥʽ ʘʙʦ 

ʧʦʞʝʞʽ. 

¶ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʬʽʣʴʪʨʠ ð ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʥʝʤʦʞʣʠʚʦ ʧʦʙʘʯʠʪʠ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ: ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʥʘʷʚʥʽʩʪʴ ʚʦʜʠ, ʥʘʩʣʽʜʢʠ ʚʠʨʫʙʦʢ. 

¶ ɺʠʤʽʨʶʚʘʥʥʷ ð ʤʦʞʥʘ ʜʽʟʥʘʪʠʩʷ ʚʽʜʩʪʘʥ ̔ʤʽʞ ʦʙôʻʢʪʘʤʠ ʘʙʦ ʧʣʦʱʫ 

ʧʦʣ̔ʚ, ʦʟʝʨ. 

ʆʪʞʝ, Copernicus Browser ð ʮʝ ʥʽʙʠ çʤʘʰʠʥʘ ʯʘʩʫè ʪʘ çʟʦʨʷʥʝ ʦʢʦè ʚ 

ʦʜʥʦʤʫ: ʚʽʥ ʜʦʟʚʦʣʷʻ ʤʘʥʜʨʫʚʘʪʠ ʫ ʯʘʩʽ ʡ ʜʠʚʠʪʠʩʷ ʥʘ ʨʽʜʥʠʡ ʢʨʘʡ ʪʘʢ, ʷʢ ʡʦʛʦ 

ʙʘʯʘʪʴ ʩʫʧʫʪʥʠʢʠ ʟ ʢʦʩʤʦʩʫ. 

2. ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Copernicus Browser ʫ ʰʢʽʣʴʥʽʡ ʢʨʘʻʟʥʘʚʯʽʡ 

ʨʦʙʦʪʽ 

 

ǒ ɼʦʩʪʫʧʥʽʩʪʴ ʪʘ ʙʝʟʢʦʰʪʦʚʥʽʩʪʴ 

Copernicus Browser  ʻ ʚʽʜʢʨʠʪʠʤ ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʥʝ ʚʠʤʘʛʘʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠ ʣʽʮʝʥʟʽʡ. 

ʋʯʥʽ ʪʘ ʚʯʠʪʝʣʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʥʠʤ ʽʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ, 

ʧʽʜʢʣʶʯʝʥʦʛʦ ʜʦ ʽʥʪʝʨʥʝʪʫ. 

 

ǒ ʈʝʘʣʴʥʽ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʇʣʘʪʬʦʨʤʘ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʟʥʽʤʢʽʚ ʽʟ ʩʫʧʫʪʥʠʢʽʚ Sentinel, ʱʦ ʜʦʟʚʦʣʷʻ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʝʨʠʪʦʨʽʶ ʚ ʨʽʟʥʽ ʧʦʨʠ ʨʦʢʫ ʪʘ ʤʘʻ ʘʨʭʽʚ ʜʘʥʠʭ ʟʘ ʙʘʛʘʪʦ ʨʦʢʽʚ. 

ʄʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʝʥʥʷ ʟʤʽʥ ʫ ʣʘʥʜʰʘʬʪʽ, ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʩʝʟʦʥʥʠʭ ʷʚʠʱ ʪʦʱʦ. 
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ǒ ɯʥʪʝʨʘʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʘʥʘʣʽʟʫ 

ɺʙʫʜʦʚʘʥʽ ʬʽʣʴʪʨʠ ʪʘ ʽʥʜʝʢʩʠ (NDVI, NDWI, ʽʥʜʝʢʩʠ ʧʦʞʝʞ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʪʦʱʦ) ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ. 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ ʪʘ ʧʣʦʱ ʧʨʷʤʦ ʥʘ ʢʘʨʪʽ. 

 

ǒ ɺʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ 

ʋʯʥʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʟʤʽʥʶʚʘʪʠ ʧʘʣʽʪʨʠ ʢʦʣʴʦʨʽʚ, 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʙʨʦʙʢʫ ʟʥʽʤʢʽʚ. 

ʌʫʥʢʮʽʷ çʧʦʨʽʚʥʷʥʥʷè ʜʘʻ ʟʤʦʛʫ ʙʘʯʠʪʠ ʟʤʽʥʠ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ 

(ʥʘʧʨʠʢʣʘʜ, ʜʦ ʽ ʧʽʩʣʷ ʧʦʚʝʥʽ, ʚʠʨʫʙʢʠ ʣʽʩʫ ʯʠ ʙʫʜʽʚʥʠʮʪʚʘ). 

 

ǒ ʌʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ 

Copernicus Browser ʥʘʚʯʘʻ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʮʠʬʨʦʚʠʭ ʢʘʨʪʘʭ, ʦʧʝʨʫʚʘʪʠ 

ʰʘʨʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʘʮʶʚʘʪʠ ʟ ʮʠʬʨʦʚʠʤʠ ʜʘʥʠʤʠ, ʟʙʝʨʽʛʘʪʠ ʾʭ ʪʘ 

ʘʥʘʣʽʟʫʚʘʪʠ ʫ GIS-ʩʝʨʝʜʦʚʠʱʘʭ. 

 

ǒ ɸʢʪʫʘʣʴʥʽʩʪʴ ʫ ʢʨʘʻʟʥʘʚʯʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʄʦʞʣʠʚʽʩʪʴ ʟʥʘʭʦʜʠʪʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʢʦʥʢʨʝʪʥʫ ʦʙʨʘʥʫ ʤʽʩʮʝʚʽʩʪʴ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʧʽʜ ʯʘʩ ʟʥʘʡʦʤʩʪʚʘ ʟ ʧʨʠʨʦʜʦʶ ʪʘ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʨʽʜʥʦʛʦ ʢʨʘʶ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʰʢʽʣʴʥʠʭ ʧʨʦʻʢʪʽʚ, ʢʦʥʢʫʨʩʽʚ, 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʤʽʩʮʝʚʠʭ ʧʨʠʨʦʜʥʠʭ 

ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ. 

 

ǒ ʈʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʈʦʙʦʪʘ ʟ Copernicus Browser ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ 

ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ 

ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ ʪʘ ʮʠʬʨʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʩʫʯʘʩʥʠʭ STEM-ʥʘʧʨʷʤʽʚ ʪʘ ʫʯʘʩʪʽ ʫ ʥʘʫʢʦʚʠʭ ʢʦʥʢʫʨʩʘʭ. 

 

ǒ ʄʽʞʧʨʝʜʤʝʪʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ʇʣʘʪʬʦʨʤʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʫʨʦʢʘʭ ʛʝʦʛʨʘʬʽʾ, ʙʽʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʾ, 

ʽʩʪʦʨʽʾ, ʽʥʬʦʨʤʘʪʠʢʠ. 

ɼʘʻ ʟʤʦʛʫ ʧʦʻʜʥʫʚʘʪʠ ʛʫʤʘʥʽʪʘʨʥʽ ʪʘ ʧʨʠʨʦʜʥʠʯʽ ʧʽʜʭʦʜʠ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ Copernicus Browser ʥʘ 

ʫʨʦʢʘʭ ʘʙʦ ʫ ʛʫʨʪʢʦʚʽʡ ʨʦʙʦʪʽ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʪʝʭʥʦʣʦʛʽʻʶ, ʘ ʡ 

ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ 

ʜʦʩʣʽʜʞʫʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ.  
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ɯɯɯ. ʄʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ 1. ɿʥʘʡʦʤʩʪʚʦ ʟ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ  

Copernicus Browser 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʥʣʘʡʥ ʧʦʨʪʘʣʫ Copernicus Browser ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʙʦʪʠ ʟ 

ʢʦʩʤʽʯʥʠʤʠ ʟʥʽʤʢʘʤʠ ʤʽʩʪʘ ʍʘʨʢʽʚ ʪʘ ʦʢʦʣʠʮʴ.  

ʍʽʜ ʨʦʙʦʪʠ: 

1. ʇʦʯʘʪʦʢ ʨʦʙʦʪʠ ʥʘ ʧʦʨʪʘʣʽ Copernicus Browser ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʘʢʘʫʥʪʫ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʢʨʠʡʪʝ ʧʦʨʪʘʣ Copernicus Browser 

(ʥʘʙʨʘʪʠ ʫ ʧʦʰʫʢʫ Google çSentinel Hubè ʘʙʦ  çCopernicus Browserè ʽ 

ʧʝʨʝʡʰʦʚʰʠ ʟʘ ʧʦʩʠʣʘʥʥʷʤ https://browser.dataspace.copernicus.eu) (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ï ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʽʥʪʝʨʬʝʡʩʫ ʧʦʨʪʘʣʫ Copernicus Browser. 

2. ʇʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʟʘʭʦʜʫ ʥʘ ʩʪʦʨʽʥʢʫ Copernicus Browser ʩʠʩʪʝʤʘ  

ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʧʨʦʧʦʥʫʻ ʨʝʻʩʪʨʘʮʽʶ ʚ ʩʠʩʪʝʤʽ ʘʙʦ ʚʭʽʜ ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʚʣʘʩʥʠʤʠ ʣʦʛʽʥʦʤ ʪʘ ʧʘʨʦʣʝʤ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ï ɺʽʢʥʘ ʚʭʦʜʫ ʥʘ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʫ ʪʘ ʚʠʙʦʨʫ ʤʦʚʠ ʽʥʪʝʨʬʝʡʩʫ Copernicus Browser.  

https://browser.dataspace.copernicus.eu/
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ʇʽʜ ʯʘʩ ʨʝʻʩʪʨʘʮʽʾ ʟʘʧʦʚʥʽʪʴ ʚʩʽ ʢʣʽʪʠʥʢʠ ʬʦʨʤʠ ʽ ʚ ʣʠʩʪʽ, ʷʢʠʡ ʥʘʜʽʡʜʝ ʚʘʤ 

ʥʘ ʝʣʝʢʪʨʦʥʥʫ ʩʢʨʠʥʴʢʫ, ʧʽʜʪʚʝʨʜʪ̔ʴ ʨʝʻʩʪʨʘʮʽʶ ʥʘ ʩʘʡʪʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʡʜʽʪʴ ʥʘ 

ʩʘʡʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʚʽʡ ʧʝʨʩʦʥʘʣʴʥʠʡ ʣʦʛʽʥ ʪʘ ʧʘʨʦʣʴ. ʅʘʪʠʩʥʽʪʴ ʥʘ 

Login (ʋʚʽʡʪʠ) ʽ ʚʚʝʜʽʪʴ ʩʚʦʾ ʜʘʥʽ. ʆʙʝʨʽʪʴ ʫ ʩʧʠʩʢʫ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ 

ʽʥʪʝʨʬʝʡʩʫ (ʈʠʩ. 2).  

3. ʋ ʨʷʜʢʫ ʧʦʰʫʢʫ ʪʝʨʠʪʦʨʽʾ ʚʚʝʜʽʪʴ ʍʘʨʢʽʚ (ʨʠʩ. 3). ɿ ʚʠʧʘʜʘʶʯʦʛʦ ʩʧʠʩʢʫ 

ʚʠʙʝʨʽʪʴ ʍʘʨʢʽʚ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʋʢʨʘʾʥʘ ʪʘ ʥʘʪʠʩʥʽʪʴ ʥʘ çʣʫʧʫè ʜʣʷ 

ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ.  ʇʝʨʝʤʽʱʘʪʠʩʷ ʢʘʨʪʦʶ ʪʘʢʦʞ ʤʦʞʥʘ, 

ʥʘʪʠʩʢʘʶʯʠ ʡ ʫʪʨʠʤʫʶʯʠ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰʽ, ʧʨʦʪʷʛʫʶʯʠ ʢʘʨʪʫ ʚ ʪʦʡ ʙʽʢ, ʷʢʠʡ 

ʧʦʪʨʽʙʥʦ. 

 

ʈʠʩ. 3. ï ʈʷʜʦʢ ʧʦʰʫʢʫ ʪʝʨʠʪʦʨʽʾ. 

4. ʅʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʡʦʤʢʠ ʚʠʙʝʨʽʪʴ: 

Å ɺʢʣʘʜʢʫ çʇʦʰʫʢè 

Å Data sources (ɼʞʝʨʝʣʘ ʜʘʥʠʭ) ï Sentinel-2 (L1C, L2A) (ʷʢʱʦ ʥʘʪʠʩʥʫʪʠ 

ʥʘ ʟʥʘʢ çè ʥʘ ʚʢʣʘʜʮʽ çɺʽʟʫʘʣʽʟʫʚʘʪʠè, ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʜʝʪʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʫʧʫʪʥʠʢ (ʨʠʩ. 4.),  ʚʩʪʘʥʦʚʠʪʠ  ʄʘʢʩʠʤʘʣʴʥʫ ʍʤʘʨʥʽʩʪʴ 

(MCI) ï 10% (ʨʠʩ. 5.); 

  

ʈʠʩ. 4. ï ɯʥʬʦʨʤʘʮʽʷ, ʱʦʜʦ ʢʦʣʝʢʮʽʡ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʢʦʩʤʽʯʥʠʭ ʤʽʩʽʡ. 
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ʈʠʩ. 5. ï ʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ. 

5. ʇʨʦʢʨʫʪʠʚʰʠ ʚʥʠʟ ʙʽʛʫʥʦʢ, ʦʙʨʘʪʠ ʚ ʢʘʣʝʥʜʘʨʽ ʥʝʦʙʭʽʜʥʠʡ ʯʘʩʦʚʠʡ 

ʧʨʦʤʽʞʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ, Time range (ʏʘʩʦʚʠʡ ʧʝʨʽʦʜ) ï ʟ ʣʠʧʥʷ 

2025 ʨ. ʧʦ  ʩʝʨʧʝʥʴ  2025 ʨ. ɼʘʪʫ ʧʦʪʨʽʙʥʦ ʚʠʙʠʨʘʪʠ ʚ ʢʘʣʝʥʜʘʨʠʢʫ, ʘ ʥʝ ʧʠʩʘʪʠ 

ʩʘʤʦʩʪʽʡʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʚʽʘʪʫʨʠ (ʨʠʩ. 5.).  

ʅʘʪʠʩʥʫʪʠ Search (ʇʦʰʫʢ) 

 

ʈʠʩ. 6. ï ʅʘʷʚʥʽ ʚ ʟʘʢʣʘʜʮʽ ʇʦʰʫʢ ʟʥʽʤʢʠ ʟʘ ʦʙʨʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ.  
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘʚʘʥʪʘʞʠʪʴʩʷ ʧʝʨʝʣʽʢ ʥʘʷʚʥʠʭ ʫ ʢʘʪʘʣʦʟʽ ʟʥʽʤʢʽʚ ʟʘ 

ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʚ ʟʘʢʣʘʜʮʽ ʇʦʰʫʢ  (ʨʠʩ. 6.). 

ʆʙʠʨʘʶʯʠ ʟʥʽʤʦʢ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʚʽʟʫʘʣʽʟʫʚʘʪʠ, ʧʦʧʝʨʝʜʥʴʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ 

ʪʝʨʠʪʦʨʽʶ ʧʦʢʨʠʪʪʷ (ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʫ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʟʥʽʤʦʢ ʟ̔ ʟʘʛʘʣʴʥʦʛʦ 

ʩʧʠʩʢʫ, ʚʽʥ ʧʽʜʩʚʽʯʫʻʪʴʩʷ ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ). ʅʝ ʢʦʞʥʠʡ ʟʥʽʤʦʢ ʧʦʢʨʠʚʘʻ 

ʧʦʪʨʽʙʥʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ, ʪʦʤʫ ʤʦʞʥʘ ʩʧʨʦʙʫʚʘʪʠ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʝʢʽʣʴʢʘ 

ʟʥʽʤʢʽʚ ʪʘ ʦʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ. ʅʘʡʩʪʘʨʰʽ ʟʘ ʦʙʨʘʥʠʤ ʧʨʦʤʽʞʢʦʤ ʯʘʩʫ ʟʥʽʤʢʠ 

ʟʘʚʞʜʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʥʠʟʫ, ʥʘʡʩʚʽʞʽʰʽ ï ʧʝʨʰʽ ʫ ʩʧʠʩʢʫ.   

6. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʙʫʣʦ ʦʙʨʘʥʦ ʟʥʽʤʦʢ ʚʽʜ 29.07.2025 ʨ. ɼʣʷ ʡʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ, ʧʦʪʨʽʙʥʦ ʫ ʧʝʨʝʣʽʢʫ ʟʥʽʤʢʽʚ ʥʘʪʠʩʥʫʪʠ ʥʘ ʟʝʣʝʥʫ 

ʢʥʦʧʢʫ Visualize (ɺʽʟʫʘʣʽʟʫʚʘʪʠ) (ʨʠʩ. 7.) 

 

ʈʠʩ. 7. ï ʂʥʦʧʢʘ çɺʽʟʫʘʣʽʟʫʚʘʪʠè. 

ʆʙʨʘʥʠʡ ʟʥʽʤʦʢ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʫ ʨʦʙʦʯʦʤʫ ʚʽʢʥʽ, ʘ ʥʘ ʣʽʚʽʡ ʧʘʥʝʣʽ 

ʚʽʜʢʨʠʻʪʴʩʷ ʤʝʥʶ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʥʽʤʢʘ Visualization 

(ɺʽʟʫʘʣʽʟʘʮʽʷ). ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʟʥʽʤʦʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ True color 

(ɺʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ), ʪʦʙʪʦ ʟʦʙʨʘʞʝʥʥʷ ʤʘʻ ʙʫʪʠ ʩʭʦʞʝ ʥʘ ʬʦʪʦʛʨʘʬʽʶ 

ʤʽʩʮʝʚʦʩʪʽ ʟʛʦʨʠ.  

7. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʝʩʘ ʧʨʦʢʨʫʪʢʠ ʤʠʰʽ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫ ʥʠʞʥʴʦʤʫ 

ʧʨʘʚʦʤʫ ʢʫʪʽ ʝʢʨʘʥʘ, ʥʘʙʣʠʟʴʪʝ ʟʦʙʨʘʞʝʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫ ʨʦʙʦʯʦʤʫ ʚʽʢʥʽ 

ʦʜʥʦʯʘʩʥʦ ʙʫʣʘ ʯʘʩʪʠʥʘ ʤʽʩʪʘ ʍʘʨʢʽʚ ʟ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ (1), ʣʽʩʦ-ʧʘʨʢʦʚʽ 

ʟʦʥʠ (2) ʪʘ ʚʦʜʥʽ ʦʙôʻʢʪʠ (3) (ʨʠʩ. 8.) 
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.   

ʈʠʩ. 8. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʍʘʨʢʽʚ ʫ ʚʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʚʝʨʭʥʽ ʫ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ 

ʦʙʝʨʽʪʴ ʧʦʢʨʦʢʦʚʦ ʚʩʽ ʽʥʰʽ ʜʽʘʧʘʟʦʥʠ (ʨʠʩ. 9, 10, 11, 12).   ɼʣʷ ʢʦʞʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʤʦʞʥʘ ʨʦʟʛʦʨʥʫʪʠ ʪʝʢʩʪʦʚʝ ʧʦʷʩʥʝʥʥʷ ʱʦʜʦ ʢʨʘʱʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʟʥʽʤʢʽʚ.   

False color (ʐʪʫʯʥʽ ʢʦʣʴʦʨʠ) ï  ʢʦʤʧʦʟʠʪ ʰʪʫʯʥʠʭ ʢʦʣʴʦʨʽʚ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʱʽʣʴʥʦʩʪʽ ʪʘ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʦʩʢʽʣʴʢʠ ʨʦʩʣʠʥʠ ʚʽʜʙʠʚʘʶʪʴ ʭʚʠʣʽ ʙʣʠʟʴʢʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʪʘ ʟʝʣʝʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ, ʘ ʧʦʛʣʠʥʘʶʪʴ ï ʯʝʨʚʦʥʦʛʦ. ʄʽʩʪʘ ʪʘ ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʩʽʨʠʤ ʘʙʦ ʢʦʨʠʯʥʝʚʠʤ ʢʦʣʴʦʨʦʤ, ʘ ʚʦʜʘ ï ʙʣʘʢʠʪʥʠʤ ʘʙʦ 

ʯʦʨʥʠʤ. 

 

ʈʠʩ. 9. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʍʘʨʢʽʚ ʫ ʰʪʫʯʥʠʭ ʢʦʣʴʦʨʘʭ. 
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NDVI (ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ) ï 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ ʻ ʧʨʦʩʪʠʤ, ʘʣʝ ʝʬʝʢʪʠʚʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʟʝʣʝʥʦʾ ʙʽʦʤʘʩʠ. ʎʝ ʧʦʢʘʟʥʠʢ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʷʢ ʨʦʩʣʠʥʠ ʚʽʜʙʠʚʘʶʪʴ ʭʚʠʣʽ ʩʚʽʪʣʘ 

ʧʝʚʥʦʾ ʜʦʚʞʠʥʠ.  

 

ʈʠʩ. 10. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʍʘʨʢʽʚ ʚ ʜʽʘʧʘʟʦʥʽ NDVI . 

NDWI (ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʽʥʜʝʢʩ ʚʦʜʠ) ï ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ 

ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʽʥʜʝʢʩ ʚʦʜʠ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʽʥʜʝʢʩʦʤ ʜʣʷ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 

 

ʈʠʩ. 11. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʍʘʨʢʽʚ ʚ ʜʽʘʧʘʟʦʥʽ NDWI. 
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ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʽʥʜʝʢʩ ʚʦʣʦʛʦʩʪʽ (NDMI) ï 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʽʥʜʝʢʩ ʚʦʣʦʛʦʩʪʽ (NDMI) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʩʫʭʠ. ɼʽʘʧʘʟʦʥ 

ʟʥʘʯʝʥʴ NDMI ʩʪʘʥʦʚʠʪʴ ʚʽʜ -1 ʜʦ 1. ɺʽʜ'ʻʤʥʽ ʟʥʘʯʝʥʥʷ NDMI (ʟʥʘʯʝʥʥʷ, ʱʦ 

ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ -1) ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʽʜʢʨʠʪʦʤʫ ˇʨʫʥʪʫ. ɿʥʘʯʝʥʥʷ ʙʣʠʟʴʢʽ ʜʦ 

ʥʫʣʷ (ʚʽʜ -0,2 ʜʦ 0,4) ʟʘʟʚʠʯʘʡ ʧʦʟʥʘʯʘʶʪʴ ʚʦʜʥʠʡ ʩʪʨʝʩ. ɺʠʩʦʢʽ ʜʦʜʘʪʥʽ 

ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʩʦʢʦʤʫ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʦʚʫ, ʱʦ ʥʝ ʟʘʟʥʘʻ ʚʦʜʥʦʛʦ 

ʩʪʨʝʩʫ (ʧʨʠʙʣʠʟʥʦ ʚʽʜ 0,4 ʜʦ 1). 

ɺ ʜʽʘʧʘʟʦʥʽ NDMI ʛʘʨʥʦ ʚʠʜʥʦ ʪʝʨʠʪʦʨʽʾ ʟ ʥʘʡʥʠʞʯʦʶ ʚʦʣʦʛʽʩʪʶ ï ʮʝ 

ʧʝʨʝʚʘʞʥʦ ʣʫʢʠ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʟʘ ʤʝʞʘʤʠ ʤʽʩʪʘ  

 

ʈʠʩ. 12. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʍʘʨʢʽʚ ʟ ʦʢʦʣʠʮʷʤʠ  ʚ ʜʽʘʧʘʟʦʥʽ NDMI . 

8. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʘʪʠ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙʨʘʥʦʛʦ ʟʥʽʤʢʘ, ʘ ʥʝ ʰʫʢʘʪʠ 

ʡʦʛʦ ʟʥʦʚʫ ʚ ʧʝʨʝʣʽʢʫ, ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ ʟʥʘʯʦʢ Pin to your items (ɼʦʜʘʪʠ 

ʜʦ ʟʘʢʣʘʜʦʢ) ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʝʢʨʘʥʘ, ʽ ʚʽʥ ʟôʷʚʠʪʴʩʷ ʚ 

ʧʝʨʝʣʽʢʫ ʚʘʰʠʭ ʫʣʶʙʣʝʥʠʭ ʟʥʽʤʢʽʚ ʫ ʚʢʣʘʜʮʽ Pins (ɿʘʢʣʘʜʢʠ) 

 

ʈʠʩ. 13. ï ɼʦʜʘʚʘʥʥʷ ʟʥʽʤʢʫ ʚ ɿʘʢʣʘʜʢʠ. 
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9. ʇʦʚʝʨʥʽʪʴʩʷ ʜʦ ʚʢʣʘʜʢʠ ʇʦʰʫʢ  ʪʘ ʟʤʽʥʽʪʴ ʧʘʨʘʤʝʪʨʠ ʭʤʘʨʥʦʩʪʽ ʜʦ 50 %. 

ʆʙʝʨʽʪʴ ʦʜʠʥ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʥʽʤʢʽʚ, ʥʘ ʷʢʦʤʫ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʭʤʘʨʘʤʠ. ʇʦʜʠʚʽʪʴʩʷ, ʷʢ ʭʤʘʨʥʽʩʪʴ ʟʘʚʘʞʘʻ ʨʦʟʧʽʟʥʘʥʥʶ 

ʦʙôʻʢʪʽʚ ʧʦʚʝʨʭʥʽ ʫ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʘʭ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʽʪʴ 

ʟʦʙʨʘʞʝʥʥʶ ʭʤʘʨ ʚ ʽʥʰʠʭ ʜʽʘʧʘʟʦʥʘʭ (ʨʠʩ. 14). 

 

ʈʠʩ. 14. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʽʩʪʘ ʍʘʨʢʽʚ ʟ ʦʢʦʣʠʮʷʤʠ  ʟ ʧʦʤʽʨʥʦʶ ʪʘ ʟʥʘʯʥʦʶ  ʭʤʘʨʥʽʩʪʶ. 
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ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʧʦʚʥʠʪʠ ʫʟʘʛʘʣʴʥʶʶʯʫ 

ʪʘʙʣʠʮʶ çʂʦʣʴʦʨʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʦʙôʻʢʪʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʫ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʘʭè  

ʜʽʘʧʘʟʦʥʠ ʄʽʩʴʢʘ 

ʟʘʙʫʜʦʚʘ 

ʈʦʩʣʠʥʥʽʩʪʴ ɺʦʜʥʽ ʦʙôʻʢʪʠ ʍʤʘʨʠ 

True color     

False color     

NDVI      

NDWI     

é     

 

10. ʇʦʚʝʨʥʽʪʴʩʷ  ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʽ ʚʚʝʜʽʪʴ 

ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ:  

Å Data sources (ɼʞʝʨʝʣʘ ʜʘʥʠʭ) ï Sentinel-2 (L1C) 

Å  Max. cloud coverage (ʍʤʘʨʥʽʩʪʴ) ï 10%; 

Å Time range (ʏʘʩʦʚʠʡ ʧʝʨʽʦʜ) ï ʟ 01 ʙʝʨʝʟʥʷ 2025 ʨ. ʧʦ 10 ʙʝʨʝʟʥʷ 2025 ʨ. 

ɺʽʟʽʘʣʽʟʫʡʪʝ ʦʜʠʥ ʟʽ ʟʥʘʡʜʝʥʠʭ ʟʥʽʤʢʽʚ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʫ True color 

(ɺʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ) ʦʜʨʘʟʫ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʰʦʛʦ ʩʝʟʦʥʫ 

ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʟʝʣʝʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (ʨʠʩ. 15). ɿʤʽʥʠ ʫ ʚʽʜʦʙʨʘʞʝʥʥ ̔ʪʘʢ ʩʘʤʦ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʽ ʚ ʽʥʰʠʭ ʜʽʘʧʘʟʦʥʘʭ. ʅʘ ʮʴʦʤʫ ʞ ʟʥʽʤʢʫ ʛʘʨʥʦ ʚʠʜʥʦ ʥʝʚʝʣʠʢʫ 

ʭʤʘʨʥʽʩʪʴ.  

 

ʈʠʩ. 15. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʽʩʪʘ ʍʘʨʢʽʚ ʟ ʦʢʦʣʠʮʷʤʠ ʫ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ. 
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11. ɺ ʯʘʩʦʚʦʤʫ ʧʝʨʽʦʜʽ ʚʚʝʜʽʪʴ ʜʽʘʧʘʟʦʥ ʜʘʪ ʟ 10.02.2025 ʜʦ 01.03.2025 ʨ. 

ɺʽʟʫʘʣʽʟʫʡʪʝ ʟʥʽʤʦʢ ʚʽʜ 24.02.2025 ʨ. ʘʙʦ ʽʥʰʠʡ, ʥʘ ʷʢʦʤʫ ʚʠʜʥʦ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ (ʨʠʩ. 16). ʇʦʨʽʚʥʷʡʪʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʘʩʥʽʞʝʥʦʾ 

ʧʦʚʝʨʭʥʽ ʫ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ.  

 

ʈʠʩ. 16. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʍʘʨʢʽʚ ʟ ʦʢʦʣʠʮʷʤʠ  ʚ ʜʽʘʧʘʟʦʥʽ NDMI . 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ False color (urban) ï ʢʦʤʧʦʟʠʪ ʰʪʫʯʥʠʭ ʢʦʣʴʦʨʽʚ ï 

ʫʨʙʘʥʽʟʦʚʘʥʠʡ, ʫ ʷʢʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʷʩʢʨʘʚʦ ʚʽʜʦʙʨʘʻʪʴʩʷ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʪʘ 

ʢʨʠʛʘ ï ʫ ʪʝʤʥʦ-ʩʠʥʽʭ ʢʦʣʴʦʨʘʭ ʪʘ ʚʽʜʪʽʥʢʘʭ.   

ʇʝʨʝʜʠʚʽʪʴʩʷ ʟʥʽʤʦʢ ʚ ʜʽʘʧʘʟʦʥʽ NDSI (ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ 

ʽʥʜʝʢʩ ʩʥʽʛʫ). ʎʝʡ ʜʽʘʧʘʟʦʥ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʽʟʥʝʥʥʷ ʭʤʘʨʥʦʛʦ 

ʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʦʩʢʽʣʴʢʠ ʩʥʽʛ ʧʦʛʣʠʥʘʻ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʝ ʽʥʬʨʘʯʝʨʚʦʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʘʣʝ ʚʽʜʙʠʚʘʻ ʚʠʜʠʤʝ ʩʚʽʪʣʦ, ʪʦʜʽ ʷʢ ʭʤʘʨʠ ʟʘʟʚʠʯʘʡ 

ʚʽʜʙʠʚʘʶʪʴ ʦʙʠʜʚʽ ʜʦʚʞʠʥʠ ʭʚʠʣʴ. ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʷʩʢʨʘʚʦ-

ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ (ʨʠʩ. 17). 

ʆʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʛʣʷʥʴʪʝ ʟʥʽʤʦʢ ʟʽ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ ʚ ʜʽʘʧʘʟʦʥʽ NDMI 

(ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʽʥʜʝʢʩ ʚʦʣʦʛʦʩʪʽ) (ʨʠʩ. 18) ʪʘ ʧʦʨʽʚʥʷʡʪʝ 

ʡʦʛʦ ʟ ʨʠʩʫʥʢʦʤ 12.  

ɿʨʦʙʽʪʴ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʥʘʡʙʽʣʴʰʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʟʝʤʣʽ ʫ ʟʠʤʦʚʦʤʫ ʪʘ ʣʽʪʥʴʦʤʫ ʩʝʟʦʥʘʭ ʫ ʨʽʟʥʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʘʭ.  
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ʈʠʩ. 17. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʽʩʪʘ ʍʘʨʢʽʚ ʚ ʜʽʘʧʘʟʦʥʽ NDSI. 

 

ʈʠʩ. 18. ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʤʽʩʪʘ ʍʘʨʢʽʚ ʟ ʦʢʦʣʠʮʷʤʠ  ʚ ʜʽʘʧʘʟʦʥʽ NDMI . 
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12. ɼʚʘ ʟʥʽʤʢʠ ʦʜʥʽʻʾ ʤʽʩʮʝʚʦʩʪʽ ʫ ʨʽʟʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʘʙʦ ʫ ʨʽʟʥʠʭ 

ʜʽʘʧʘʟʦʥʘʭ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʥʽ ʟʥʽʤʢʠ ʜʦʜʘʪʠ ʜʦ 

ʟʘʢʣʘʜʦʢ, ʘ ʚ ʟʘʢʣʘʜʢʘʭ ʥʘʪʠʩʥʫʪʠ ʥʘ ʧʦʟʥʘʯʢʫ ʜʦʜʘʪʠ ʜʦ ʧʦʨʽʚʥʷʥʥʷ (ʨʠʩ. 19). 

 

ʈʠʩ. 19. ï ɿʥʽʤʢʠ ʦʜʥʽʻʾ ʪʝʨʠʪʦʨʽʾ, ʘʣʝ ʫ ʨʽʟʥʽ ʩʝʟʦʥʠ, ʜʦʜʘʥʽ ʚ ʟʘʢʣʘʜʢʠ.  

 

ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʟʥʽʤʢʽʚ ʜʦ ʧʦʨʽʚʥʷʥʥʷ, ʧʦʪʨʽʙʥʦ ʟʘʡʪʠ ʜʦ 

ʚʢʣʘʜʢʠ ʇʦʨʽʚʥʷʪʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʩʪʘʥʦʚʠʪʠ ʧʦʟʥʘʯʢʫ çʨʦʟʜʽʣʝʥʥʷ ʧʦʟʠʮʽʾè ʜʣʷ 

ʦʜʥʦʯʘʩʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʦʙʨʘʥʠʭ ʟʥʽʤʢʽʚ. ʅʘ ʧʨʠʢʣʘʜʽ 

ʧʦʨʽʚʥʶʶʪʴʩʷ ʜʚʘ ʟʥʽʤʢʠ ʤʽʩʪʘ ʍʘʨʢʽʚ ʟ ʦʢʦʣʠʮʷʤʠ ʚʽʜ 24.02.2025 ʨ., 

28.03.2025 ʨ. ʪʘ 29.07.2025 ʨ., ʥʘ ʷʢʠʭ ʯʽʪʢʦ ʚʠʜʥʦ ʩʝʟʦʥʥʽ ʟʤʽʥʠ ʥʘ ʦʜʥʽʡ ʽ ʪʽʡ 

ʩʘʤʽʡ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 20).    



24 
 

   

ʈʠʩ. 20. ï ʇʦʨʽʚʥʷʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʍʘʨʢʽʚ, ʟʨʦʙʣʝʥʠʭ  

 ʫ ʨʽʟʥʽ ʩʝʟʦʥʠ. 

13. ɿʙʝʨʝʛʪʠ ʙʫʜʴ-ʷʢʠʡ ʧʦʪʨʽʙʥʠʡ ʟʥʽʤʦʢ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ 

ɿʘʚʘʥʪʘʞʠʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʧʨʘʚʦʨʫʯ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʽ 

ɿʘʚʘʥʪʘʞʠʪʠ ʫ ʚʢʣʘʜʮʽ ʆʩʥʦʚʥʽ (ʨʠʩ. 21). ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘʚʘʥʪʘʞʠʪʴʩʷ ʟʥʽʤʦʢ 

ʷʢ ʟʦʙʨʘʞʝʥʥʷ ʪʽʻʾ ʯʘʩʪʠʥʠ ʟʥʽʤʢʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʚʘʰʦʤʫ ʝʢʨʘʥʽ. 

ɿʘʚʘʥʪʘʞʝʥʽ ʟʥʽʤʢʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʣʽ ʫ ʧʨʝʟʝʥʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 

ʘʙʦ ʷʢ ʬʽʥʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ.  

 

ʈʠʩ. 21. ï ɿʘʚʘʥʪʘʞʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʥʽʤʢʽʚ ʥʘ ʚʣʘʩʥʠʡ ʧʨʠʩʪʽʡ.  
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ 2. ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ  ʢʘʪʘʩʪʨʦʬ   

(ʥʘ ʧʨʠʢʣʘʜʽ ʟʥʠʱʝʥʥʷ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ 6.06.2023 ʨ.) 

ʄʝʪʘ ʨʦʙʦʪʠ: ʅʘ ʧʨʠʢʣʘʜʽ ʨʫʡʥʫʚʘʥʥʷ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ ʩʬʦʨʤʫʚʘʪʠ 

ʨʦʟʫʤʽʥʥʷ ʤʘʩʰʪʘʙʽʚ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʾ ʘʚʘʨʽʾ ʥʘ ʜʦʚʢʽʣʣʷ, ʝʢʦʥʦʤʽʢʫ ʪʘ ʞʠʪʪʷ 

ʣʶʜʝʡ. ʅʘʚʯʠʪʠʩʷ ʚʠʟʥʘʯʘʪʠ ʟʤʽʥʠ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ 

ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ ʜʦ ʽ ʧʽʩʣʷ ʧʦʜʽʾ. 

ʆʧʠʩ ʩʠʪʫʘʮʽ.ʾ ɿʥʠʱʝʥʥʷ ʛʨʝʙʣʽ ʂʘʭʦʚʩʴʢʦʾ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ 

(ʂʘʭʦʚʩʴʢʘ ʢʘʪʘʩʪʨʦʬʘ) ð ʚʦʻʥʥʠʡ ʟʣʦʯʠʥ ʪʘ ʘʢʪ ʝʢʦʮʠʜʫ, ʟʜʽʡʩʥʝʥʠʡ ʘʨʤʽʻʶ 

ʨʦʩʽʾ ʦ 2:50 6 ʯʝʨʚʥʷ 2023 ʨʦʢʫ ʧʽʜ ʯʘʩ ʨʦʩʽʡʩʴʢʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʜʦ ʋʢʨʘʾʥʠ. ʗʢ 

ʨʝʟʫʣʴʪʘʪ ʫ ʟʦʥʽ ʣʠʭʘ ʦʧʠʥʠʣʦʩʷ ʧʦʥʘʜ 16 ʪʠʩ. ʣʶʜʝʡ ʪʘ 80 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ʈʫʡʥʫʚʘʥʥʷ ʛʨʝʙʣʽ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʠʭ ʣʶʜʩʴʢʠʭ ʞʝʨʪʚ ʪʘ ʤʘʩʰʪʘʙʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ.   

ɺʥʘʩʣʽʜʦʢ ʦʩʫʰʝʥʥʷ ʪʘ ʬʨʘʛʤʝʥʪʘʮʽʾ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʩʪʘʣʘʩʷ 

ʢʘʪʘʩʪʨʦʬʽʯʥʘ ʟʘʛʠʙʝʣʴ ʙʘʛʘʪʴʦʭ ʚʦʜʥʠʭ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. ɿʘʛʘʣʦʤ 

ʧʦʩʪʨʘʞʜʘʣʠ ʧʦʧʫʣʷʮʽʾ ʧʦʥʘʜ 70 ʚʠʜʽʚ ʨʠʙ, ʩʝʨʝʜ ʷʢʠʭ 18 ʻ ʯʝʨʚʦʥʦʢʥʠʞʥʠʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽʚ ʚʠʷʚʠʣʦ ʬʨʘʛʤʝʥʪʘʮʽʶ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʥʘ 5-8 

ʚʝʣʠʢʠʭ ʚʦʜʦʡʤ, ʦʙôʻʜʥʘʥʠʭ ʪʝʯʽʻʶ ʩʪʘʨʦʛʦ ʨʫʩʣʘ ɼʥʽʧʨʘ, 15-20 ʩʝʨʝʜʥʽʭ ʪʘ 

ʚʝʣʠʢʠʭ ʚʦʜʦʡʤ, ʱʦ ʚʪʨʘʪʠʣʠ  ʧʨʷʤʠʡ ʟʚôʷʟʦʢ ʽʟ ɼʥʽʧʨʦʤ, ʡ ʜʝʢʽʣʴʢʘ ʩʦʪʝʥʴ 

ʩʝʨʝʜʥʽʭ ʽ ʤʘʣʠʭ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʚʦʜʦʡʤ. 

 

ɿʘʚʜʘʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʥʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʪʘ 

ʨʽʯʢʠ ɼʥʽʧʨʦ ʚʥʘʩʣʽʜʦʢ ʟʥʠʱʝʥʥʷ ʂʘʭʦʚʩʴʢʦʾ ʛʨʝʙʣʽ. ɺʠʟʥʘʯʠʪʠ ʰʠʨʠʥʫ 

ʨʦʟʣʠʚʫ ʚʦʜʠ ʟ ʚʦʜʦʩʭʦʚʠʱʘ. 

 

ʍʽʜ ʨʦʙʦʪʠ: 

1. ɺʽʜʢʨʠʡʪʝ ʧʦʨʪʘʣ Copernicus Browser ʟʘ ʧʦʩʠʣʘʥʥʷʤ 

https://browser.dataspace.copernicus.eu 

2. ʆʙʝʨʽʪʴ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ (ʟʘ ʧʦʪʨʝʙʠ) 

3. ʋ ʨʷʜʢʫ ʧʦʰʫʢʫ ʪʝʨʠʪʦʨʽʾ ʚʚʝʜʽʪʴ ʂʘʭʦʚʩʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ ʽ ʥʘʪʠʩʥʽʪʴ ʥʘ 

çʣʫʧʫè ʜʣʷ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʦʙôʻʢʪʫ (ʨʠʩ. 22). ʇʽʩʣʷ ʮʴʦʛʦ 

ʩʘʤʦʩʪʽʡʥʦ, ʛʦʨʪʘʶʯʠ ʢʘʨʪʫ, ʦʙʨʘʪʠ ʥʘʡʢʨʘʱʝ ʟʘʧʦʚʥʝʥʥʷ ʧʦʟʥʘʯʝʥʦʛʦ 

ʬʨʘʛʤʝʥʪʫ ʟʦʙʨʘʞʝʥʥʷ  ʥʘ ʚʣʘʩʥʦʤʫ ʤʦʥʽʪʦʨ ̔ï ʚʽʜ ɻɽʉ ʜʦ ɿʘʧʦʨʽʞʞʷ (ʨʠʩ. 23). 

ʈʠʩ. 22. ï ʈʷʜʦʢ ʧʦʰʫʢʫ. 
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ʈʠʩ. 23. ï ʆʨʽʻʥʪʦʚʥʘ ʪʝʨʠʪʦʨʽʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

4. ʅʘ ʧʘʥʝʣʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʡʦʤʢʠ Search (ʇʦʰʫʢ) ʚʠʙʝʨʽʪʴ: 

Å Data sources (ʉʫʧʫʪʥʠʢ) ï Sentinel 2;   

Å Max. cloud coverage (ʍʤʘʨʥʽʩʪʴ) ï 10%; 

Å Time range (ʏʘʩʦʚʠʡ ʧʝʨʽʦʜ) ï 5 ʯʝʨʚʥʷ 2023 ʨ.; 

Å ʥʘʪʠʩʥʫʪʠ Search (ʇʦʰʫʢ) 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʧʝʨʝʣʽʢ ʥʘʷʚʥʠʭ ʫ ʢʘʪʘʣʦʟʽ ʟʥʽʤʢʽʚ ʟʘ 

ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʚ ʟʘʢʣʘʜʮʽ Results 

(ʈʝʟʫʣʴʪʘʪ). ʉʧʨʘʚʘ ʚʽʜ ʢʦʞʥʦʛʦ ʟʥʽʤʢʫ ʧʦʟʥʘʯʝʥʦ ʜʘʪʫ ʪʘ ʯʘʩ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ.  

ɺʽʟʫʘʣʽʟʫʡʪʝ ʦʜʠʥ ʟʽ ʟʥʘʡʜʝʥʠʭ ʟʥʽʤʢʽʚ (ʨʠʩ. 24) ʽ ʜʦʜʘʡʪʝ ʡʦʛʦ ʫ ʟʘʢʣʘʜʢʠ.  

ʆʙʨʘʥʠʡ ʟʥʽʤʦʢ ʤʘʻ ʚʽʜʦʙʨʘʟʠʪʠʩʷ ʚ ʢʘʨʪʦʛʨʘʬʽʯʥʦʤʫ ʚʽʢʥʽ, ʘ ʥʘ ʣʽʚʽʡ 

ʧʘʥʝʣʽ ʚʽʜʢʨʠʻʪʴʩʷ ʤʝʥʶ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʥʽʤʢʘ Visualization 

(ɺʽʟʫʘʣʽʟʘʮʽʷ) 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʟʥʽʤʦʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʚʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ True color 

(ʇʨʠʨʦʜʥʠʭ ʢʦʣʴʦʨʘʭ), ʪʦʙʪʦ ʟʦʙʨʘʞʝʥʥʷ ʤʘʻ ʙʫʪʠ ʩʭʦʞʝ ʥʘ ʬʦʪʦʛʨʘʬʽʶ 

ʤʽʩʮʝʚʦʩʪʽ ʟʛʦʨʠ ʟ ʨʦʟʨʽʟʥʝʥʥʷʤ 30 ʤ/ʧʽʢʩʝʣʴ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʜʣʷ ʮʴʦʛʦ 

ʩʫʧʫʪʥʠʢʘ ʜʦʩʪʫʧʥʠʡ ʧʝʨʝʛʣʷʜ ʫ ʨʝʞʠʤʽ ʧʦʢʨʘʱʝʥʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 15 

ʤ/ʧʽʢʩʝʣʴ ï True color ï Highlight Optimized Natural Color. ʊʘʢʦʞ ʧʝʨʝʛʣʷʥʴʪʝ, 

ʷʢʠʡ ʮʷ ʪʝʨʠʪʦʨʽʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ ʫ False color (ʐʪʫʯʥʠʭ ʢʦʣʴʦʨʘʭ) ʪʘ ʽʥʰʠʭ 

ʜʽʘʧʘʟʦʥʘʭ. 
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ʈʠʩ. 24. ï ɿʥʽʤʦʢ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ  ʚʽʜ 05.06.2023 ʨ. ʫ ʜʽʘʧʘʟʦʥʽ ʇʨʠʨʦʜʥʽ ʢʦʣʴʦʨʠ..  

5. ɼʘʣʽ ʧʝʨʝʢʣʶʯʽʪʴ ʟʥʽʤʦʢ ʚ ʧʦʟʥʘʯʝʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʢʘʥʘʣʽʚ, ʧʨʦʯʠʪʘʡʪʝ 

ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʥʘʡʢʨʘʱʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʘʥʦʛʦ ʢʘʥʘʣʫ. ɼʘʣʽ 

ʜʦʜʘʡʪʝ ʟʥʽʤʦʢ ʚʽʜ 05.06.2023 ʨ. ʚ ʜʝʢʽʣʴʢʦʭ  ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʜʦ 

ʟʘʢʣʘʜʦʢ, ʥʘʪʠʩʥʫʚʰʠ ʚʽʜʧʦʚʽʜʥʫ ʧʦʟʥʘʯʢʫ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʜʽʘʧʘʟʦʥ NDWI, 

ʷʢʠʡ ʟʨʫʯʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʘʤʝ ʜʣʷ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ (ʨʠʩ. 25).   

 

ʈʠʩ. 25. ï ɿʥʽʤʦʢ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ  ʚʽʜ 05.06.2023 ʨ. ʫ ʜʽʘʧʘʟʦʥʽ NDWI.  
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6. ʇʦʚʝʨʥʽʪʴʩʷ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʧʦʰʫʢʫ ʟʥʽʤʢʽʚ.  

7. ʆʙʝʨʽʪʴ ʜʘʪʫ 20.06.2023 ʨ. ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʟ ʭʤʘʨʥʽʩʪʶ 

ʤʝʥʰʝ 10 %.  ʊʘʢ ʩʘʤʦ ʚʽʟʫʘʣʽʟʫʡʪʝ ʦʙʨʘʥʠʡ ʟʥʽʤʦʢ ʫ 2-3 ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʜʽʘʧʘʟʦʥʘʭ ʪʘ ʜʦʜʘʡʪʝ ʾʭ ʫ ʟʘʢʣʘʜʢʠ (ʨʠʩ. 26).  

 

ʈʠʩ. 26. ï ɿʥʽʤʢʠ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ  ʚʽʜ 20.06.2023 ʨ. ʫ ʜʽʘʧʘʟʦʥʘʭ ʇʨʠʨʦʜʥʽ ʢʦʣʴʦʨʠ 

ʪʘ NDWI. 
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8. ʋ ʟʘʢʣʘʜʢʘʭ ʦʙʝʨʽʪʴ ʜʚʘ ʟʥʽʤʢʠ ʟʘ 05.06.2023 ʨ. ʪʘ 20.06.2023 ʨ. ʫ 

ʧʨʠʨʦʜʥʠʭ ʢʦʣʴʦʨʘʭ ʽ ʜʦʜʘʡʪʝ ʾʭ ʜʦ ʧʦʨʽʚʥʷʥʥʷ. ʐʣʷʭʦʤ ʟʤʽʥʝʥʥʷ ʧʦʟʠʮʽʾ 

ʪʦʯʢʠ çʨʦʟʜʽʣʝʥʥʷ ʧʦʟʠʮʽʾè ʧʦʨʽʚʥʷʡʪʝ ʜʚʘ ʟʥʽʤʢʠ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʜʦ 

ʪʘ ʧʽʩʣʷ ʟʥʠʱʝʥʥʷ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ (ʨʠʩ. 27).  

 

ʈʠʩ. 27. ï ɿʥʽʤʢʠ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ  ʚʽʜ 05.06.2023 ʨ. ʪʘ 20.06.2023 ʨ. ʫ ʜʽʘʧʘʟʦʥʽ 

ʇʨʠʨʦʜʥʽ ʢʦʣʴʦʨʠ. 

ɿʥʘʡʜʽʪʴ ʟʥʽʤʢʠ ʮʽʻʾ ʞ ʪʝʨʠʪʦʨʽʾ ʟʘ ʯʝʨʚʝʥʴ 2025 ʨ. ʪʘ ʜʦʜʘʡʪʝ ʡʦʛʦ ʜʦ 

ʧʦʨʽʚʥʷʥʥʷ ʜʦ ʜʚʦʭ ʧʦʧʝʨʝʜʥʽʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ çʨʦʟʜʽʣʝʥʥʷ 

ʧʦʟʠʮʽʾè ʤʦʞʥʘ ʟʨʫʯʥʦ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʜʠʚʣʷʪʠʩʷ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʟ 

ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ ʪʘ ʚʦʜʥʦʶ ʧʦʚʝʨʭʥʝʶ  ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʪʝʨʠʪʦʨʽʾ. ʋ 

2025 ʨ. ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʥʘ ʦʩʫʰʝʥʠʭ ʜʽʣʷʥʢʘʭ ʜʥʘ ʂʘʭʦʚʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʟôʷʚʠʚʩʷ ʰʘʨ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʟʘʬʽʢʩʦʚʘʥʽ ʥʦʚʽ ʢʦʥʪʫʨʠ 

ʨʫʩʣʘ ʨʽʯʢʠ ɼʥʽʧʨʦ (ʨʠʩ. 28). ʇʨʦʪʝ ʪʘʢʦʞ ʧʦʤʽʪʥʦ ʟʤʝʥʰʠʚʩʷ ʽʥʜʝʢʩ 

ʟʚʦʣʦʞʝʥʦʩʪʽ, ʷʢʠʡ ʜʫʞʝ ʟʨʫʯʥʦ ʧʦʨʽʚʥʷʪʠ ʚ ʜʽʘʧʘʟʦʥʽ NDMI (ʅʦʨʤʘʣʽʟʦʚʘʥʠʡ 

ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʽʥʜʝʢʩ ʚʦʣʦʛʦʩʪʽ). ʆʩʦʙʣʠʚʦ ʯʽʪʢʦ ʚʠʜʥʽ ʥʘʩʣʽʜʢʠ ʨʫʡʥʘʮʽʾ 

ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ ʥʘ ʟʚʦʣʦʞʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ (ʨʠʩ. 29). 

ɿʘʧʨʦʧʦʥʫʡʪʝ ʫʯʥʷʤ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʽʤʢʽʚ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ 

ʩʘʤʦʩʪʽʡʥʦ.  
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ʈʠʩ. 28. ï ɿʤʽʥʘ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ ʚʽʜ 05.06.2023 ʨ., 20.06.2023 ʨ. ʪʘ 24.06.2025 ʨ. 

 ʫ ʜʽʘʧʘʟʦʥʽ ʇʨʠʨʦʜʥʽ ʢʦʣʴʦʨʠ. 

 

ʈʠʩ. 29. ï ɿʤʽʥʘ ʟʚʦʣʦʞʝʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʝʨʠʪʦʨʽʾ ʥʘ ʙʝʨʝʛʘʭ ʂʘʭʦʚʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʚʽʜ 05.06.2023 ʨ. ʪʘ 24.06.2025 ʨ.  ʫ ʜʽʘʧʘʟʦʥʽ NDMI . 
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9. ɿʤʽʥʽʪʴ ʪʝʨʠʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚ ʮʝʥʪʨʽ ʝʢʨʘʥʫ ʙʫʣʘ 

ʯʘʩʪʠʥʘ ʨʽʯʢʠ ɼʥʽʧʨʦ ʥʠʞʯʝ ʟʨʫʡʥʦʚʘʥʦʾ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ.  ʆʙʝʨʽʪʴ ʟʥʽʤʦʢ ʜʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʚʽʜ 03.06.2023 ʨ. ʟ ʭʤʘʨʥʽʩʪʶ ʥʠʞʯʝ 10% ʪʘ ʚʽʟʫʘʣʽʟʫʡʪʝ ʡʦʛʦ. ɼʣʷ 

ʢʨʘʱʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʦʞʥʘ ʚʽʜʢʣʶʯʠʪʠ hʘʨ ʟ ʧʦʟʥʘʯʝʥʥʷʤ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʫ ʚʢʣʘʜʮʽ çʰʘʨʠè ï ʧʨʠʙʨʘʪʠ ʛʘʣʦʯʢʫ ʫ ʧʫʥʢʪʽ çʤʽʪʢʠè.  

ʅʘ ʜʘʥʦʤʫ ʟʥʽʤʢʫ ʪʘʢʦʞ ʜʫʞʝ ʛʘʨʥʦ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʆʣʝʰʢʽʚʩʴʢʽ ʧʽʩʢʠè ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʦʛʦʨʙʣʝʥʠʭ 

ʧʽʱʘʥʠʭ ʤʘʩʠʚʽʚ ɭʚʨʦʧʠ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʣʽʚʦʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ ʧʦʥʠʟʟʷ ɼʥʽʧʨʘ. 

ɼʦʜʘʡʪʝ ʟʥʽʤʦʢ ʫ ʟʘʢʣʘʜʢʠ (ʨʠʩ. 30).  

 

ʈʠʩ. 30. ï ʈʽʯʢʘ ɼʥʽʧʨʦ ʥʠʞʯʝ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ ʚʽʜ 05.06.2023 ʨ.. 

 

10. ʆʙʝʨʽʪʴ ʟʥʽʤʢʠ ʟʘ ʯʘʩʦʚʠʤ ʧʨʦʤʽʞʢʦʤ ʚʽʜ  05.06.2023 ʨ. ʜʦ 10.06.2023 ʨ.  

ɺʽʟʫʘʣʽʟʫʡʪʝ ʩʧʦʯʘʪʢʫ ʟʥʽʤʦʢ ʚʽʜ 05.06.2023 ʨ. ʫ ʇʨʠʨʦʜʥʽʭ ʢʦʣʴʦʨʘʭ ʪʘ 

ʜʽʘʧʘʟʦʥʽ NDVI  ʘ ʧʦʪʽʤ ʚʽʟʫʘʣʽʟʫʡʪʝ ʟʥʽʤʢʠ ʫ ʜʚʦʭ ʜʽʘʧʘʟʦʥʘʭ  ʚʽʜ 09.06.2023 ʨ. 

ʪʘ ʜʦʜʘʡʪʝ ʾʭ ʫ ʧʦʨʽʚʥʷʥʥʷ.  ʅʘʚʽʪʴ ʫ ʧʨʠʨʦʜʥʠʭ ʢʦʣʴʦʨʘʭ ʜʫʞʝ ʯʽʪʢʦ ʚʠʜʥʦ 

ʨʽʟʥʠʮʶ ʫ ʤʝʞʘʭ ʨʦʟʣʠʚʫ ʚʦʜʠ ʧʽʩʣʷ ʨʫʡʥʫʚʘʥʥʷ ʜʘʤʙʠ.  ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʽʪʢʠʭ 

ʤʝʞ ʟʘʪʦʧʣʝʥʥʷ ʚʦʜʦʶ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʽʘʧʘʟʦʥ NDVI, ʚ ʷʢʦʤʫ ʚʦʜʘ ʪʘ 

ʚʦʜʥʽ ʦʙôʻʢʪʠ ʤʘʶʪʴ ʢʦʥʪʨʘʩʪʫʶʯʝ ʩʚʽʪʣʦ-ʩʽʨʝ ʟʘʙʘʨʚʣʝʥʥʷ (ʨʠʩ. 31).  
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ʈʠʩ. 31. ï ʈʽʯʢʘ ɼʥʽʧʨʦ ʥʠʞʯʝ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ ʚʽʜ 05.06.2023 ʨ. ʪʘ 09.06.2023 ʨ. 

 ʫ ʜʽʘʧʘʟʦʥʽ NDVI. 

11. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʠʨʠʥʠ ʨʦʟʣʠʚʫ ʚʦʜʠ ʚʠʢʦʨʠʩʪʘʡʪʝ 

ʽʥʩʪʨʫʤʝʥʪ çɺʠʤʽʨʷʪʠè. ɼʣʷ ʮʴʦʛʦ ʥʘʪʠʩʥʽʪʴ ʜʚʽ ʪʦʯʢʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʘʣʝʢʠʭ ʤʝʞʘʭ ʨʦʟʣʠʚʫ (ʘʙʦ ʥʘ ʪʽʡ ʜʽʣʷʥʮʽ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʚʠʤʽʨʷʪʠ), ʘ ʥʘ ʧʘʥʝʣʽ 

ʜʣʷ ʦʮʠʬʨʦʚʫʚʘʥʥʷ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʜʦʚʞʠʥʘ ʦʢʨʝʩʣʝʥʦʾ ʜʽʣʷʥʢʠ (ʨʠʩ. 32). 

 

ʈʠʩ. 32. ï ɺʠʤʽʨʶʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʠʨʠʥʠ ʨʦʟʣʠʚʫ ʨʽʯʢʠ ɼʥʽʧʨʦ  ʫ ʜʽʘʧʘʟʦʥʽ NDVI. 

12. ɿʥʘʡʜʽʪʴ ʟʥʽʤʦʢ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟʘ ʯʝʨʚʝʥʴ 2024 ʨ. ʪʘ ʯʝʨʚʝʥʴ 2025 ʨ. ʪʘ 

ʧʦʨʽʚʥʷʡʪʝ ʫ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ, ʷʢ ʚʽʜʙʫʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʾ 

ʝʢʦʩʠʩʪʝʤʠ  ʟʘ 1 ʨʽʢ, 2 ʨʦʢʠ. ʊʝʯʽʷ ɼʥʽʧʨʘ ʥʠʞʯʝ ʟʨʫʡʥʦʚʘʥʦʾ ʜʘʤʙʠ ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʠʣʘʩʷ, ʧʨʦʪʝ ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʚ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ, ʾʭʥʷ 

ʟʚʦʣʦʞʝʥʽʩʪʴ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʣʘʩʷ ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʣʠʚʫ. 

ɿʘʧʨʦʧʦʥʫʡʪʝ ʫʯʥʷʤ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʦʛʦ ʢʦʣʘʞʫ ʟ ʧʦʨʽʚʥʷʥʥʷʤ ʜʝʢʽʣʴʢʦʭ 

ʟʥʽʤʢʽʚ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʩʘʤʦʩʪʽʡʥʦ.  
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ 3. ɸʥʘʣʽʟ ʟʤʽʥ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʝʢʦʩʠʩʪʝʤ  

ʚʥʘʩʣʜ̔ʦʢ ʙʦʡʦʚʠʭ ʜ̔ʡ ʟʘ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʟʥʽʤʢʘʤʠ ʚ Copernicus Browser 

ʄʝʪʘ:  ʥʘʚʯʠʪʠʩ ɹʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ 

ʤʦʞʣʠʚʦʩʪʷʤʠ Copernicus Browser ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʣʘʥʜʰʘʬʪʽʚ, 

ʨʦʟʚʠʥʫʪʠ ʥʘʚʠʯʢʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʥ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʜʷʭ, ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʘʭ, ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʪʘ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ. 

 

ʆʧʠʩ ʩʠʪʫʘʮʽ:ʾ ɿ ʧʦʯʘʪʢʦʤ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʟʥʘʯʥʽ 

ʪʝʨʠʪʦʨʽʾ ʟʘʟʥʘʣʠ ʟʤʽʥ ʯʝʨʝʟ ʙʦʡʦʚʽ ʜʽʾ. ʎʽ ʟʤʽʥʠ ʩʪʦʩʫʶʪʴʩʷ ʥʝ ʣʠʰʝ 

ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʘ ʡ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ: ʚʠʛʦʨʽʣʠʭ ʣʽʩʽʚ, 

ʟʘʤʽʥʦʚʘʥʠʭ ʧʦʣʽʚ, ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜʦʡʤ, ʟʥʠʢʥʝʥʥʷ ʟʝʣʝʥʠʭ ʟʦʥ ʫ ʤʽʩʪʘʭ ʪʦʱʦ. 

 

ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ: ʦʙʨʘʪʠ ʪʝʨʠʪʦʨʽʶ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, 

ʚʠʢʦʥʘʪʠ ʘʥʘʣʽʟ ʟʤʽʥ ʟʘ ʦʜʥʠʤ ʘʙʦ ʢʽʣʴʢʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: 

o ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ (ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʦʙʨʦʙʽʪʢʫ, ʟʤʽʥʘ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ). 

o ʃʽʩʦʚʽ ʤʘʩʠʚʠ (ʚʠʛʦʨʘʥʥʷ, ʚʠʨʫʙʢʠ, ʧʦʰʢʦʜʞʝʥʥʷ ʪʝʭʥʽʢʦʶ). 

o ʄʽʩʴʢʽ ʣʘʥʜʰʘʬʪʠ (ʚʪʨʘʪʘ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʟʙʽʣʴʰʝʥʥʷ ʨʫʾʥ, ʧʦʷʚʘ 

ʫʢʨʽʧʣʝʥʴ). 

o ɺʦʜʥʽ ʦʙôʻʢʪʠ (ʟʤʽʥʘ ʢʦʣʴʦʨʫ, ʟʥʠʢʥʝʥʥʷ ʚʦʜʦʡʤ, ʟʘʙʨʫʜʥʝʥʥʷ). 

 

ʍʽʜ ʨʦʙʦʪʠ: 

1. ɺʽʜʢʨʠʡʪʝ ʧʦʨʪʘʣ Copernicus Browser ʟʘ ʧʦʩʠʣʘʥʥʷʤ 

https://browser.dataspace.copernicus.eu  

2.  ʋ ʨʷʜʢʫ ʧʦʰʫʢʫ ʪʝʨʠʪʦʨʽʾ ʚʚʝʜʽʪʴ ʥʘʟʚʫ ʩʝʣʘ ʉʝʨʝʙʨʷʥʢʘ ɼʦʥʝʮʴʢʦʾ 

ʦʙʣʘʩʪʽ; ʟʘ ʧʦʪʨʝʙʠ ʤʘʩʰʪʘʙʫʡʪʝ ʜʽʣʷʥʢʫ ʪʝʨʠʪʦʨʽʾ, ʱʦʙ ʦʨʽʻʥʪʦʚʥʦ ʫ ʮʝʥʪʨʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʦʧʠʥʠʣʠʩʷ ʣʽʩʠ ʉʝʨʝʙʨʷʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ (ʨʠʩ. 33).   

3. ʋ ʧʘʨʘʤʝʪʨʘʭ ʧʦʰʫʢʫ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʦʙʝʨʽʪʴ Data sources (ɼʞʝʨʝʣʘ 

ʜʘʥʠʭ) ï Sentinel-2;  ʚʩʪʘʥʦʚʪ̔ɹ  ʤʘʢʩʠʤʘʣʴʥʫ ʭʤʘʨʥʽʩʪʴ ï 10%. ʆʙʝʨʽʪʴ ʚ 

ʢʘʣʝʥʜʘʨʽ ï Time range (ʏʘʩʦʚʠʡ ʧʝʨʽʦʜ) ï ʥʝʦʙʭʽʜʥʠʡ ʯʘʩʦʚʠʡ ʧʨʦʤʽʞʦʢ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  ï  01.07.2021 ʨ. ï 01.08.2021 ʨ.  

4. ɺʽʟʫʘʣʽʟʫʡʪʝ ʥʘʡʙʽʣʴʰ ʚʜʘʣʠʡ ʟʥʽʤʦʢ ʫ ʚʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ True color 

(ʇʨʠʨʦʜʥʠʭ ʢʦʣʴʦʨʘʭ), ʜʦʜʘʡʪʝ ʜʦ ʟʘʢʣʘʜʦʢ ʽ ʜʦ ʧʦʨʽʚʥʷʥʥʷ. ʉʧʨʦʙʫʡʪʝ 

ʟʘʩʪʦʩʫʚʘʪʠ ʨʽʟʥʽ ʤʘʩʰʪʘʙʠ ï ʚʽʜ 2 ʢʤ ʜʦ 20 ʢʤ  ʚ 1 ʩʤ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʟʫʘʣʽʟʫʡʪʝ 

ʡʦʛʦ ʫ ʥʘʩʪʫʧʥʠʭ ʜʽʘʧʘʟʦʥʘʭ: False color, NDVI, NDWI, NDMI .  ɺ ʢʦʞʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʟʥʽʤʦʢ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʜʦ ʧʦʨʽʚʥʷʥʥʷ, ʙʘʞʘʥʦ ʫ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʘʭ.  
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ʈʠʩ. 33. ï ɼʽʣʷʥʢʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʨʽʟʥʠʭ ʤʘʩʰʪʘʙʘʭ 

5. ʋ ʧʘʨʘʤʝʪʨʘʭ ʧʦʰʫʢʫ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʦʙʝʨʽʪʴ ʽʥʰʠʡ ʯʘʩʦʚʠʡ 

ʧʨʦʤʽʞʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ  ï  01.07.2025 ʨ. ï 01.08.2025 ʨ. ɺʽʟʫʘʣʽʟʫʡʪʝ ʥʘʡʙʽʣʴʰ 

ʚʜʘʣʠʡ ʟʥʽʤʦʢ ʽ ʧʦʚʪʦʨʽʪʴ ʜʣʷ ʥʴʦʛʦ ʫʩʽ ʜʽʾ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʫʥʢʪʫ (ˉ4).  


