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ɸʅʆʊɸʎɯʗ 

 

ɻʦʣʦʚʘʥ ʖ.ʄ. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. - ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

122 çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè ï ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2023. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʶ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫ ʝʢʦʣʦʛʦ- ʨʝʩʫʨʩʥʦʾ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ 

ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʝʦʭʽʤʽʯʥʽ 

ʣʘʥʜʰʘʬʪʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ, ʨʦʟʛʣʷʥʫʪʦ ʟʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ 

ʥʘʫʢʦʚʠʤʠ ʪʝʤʘʤʠ ʪʘ ʘʢʪʫʘʣʴʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʤʝʪʘ ʪʘ ʟʘʜʘʯʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʢʨʠʪʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. ɿʥʘʯʥʫ ʨʦʣʴ 

ʧʨʠʜʽʣʝʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʬʫʥʢʮʽʷʭ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʭ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʤʘʶʪʴ  ʣʦʢʘʣʴʥʠʡ ʪʘ ʛʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʥʘʫʢʦʤʝʪʨʠʯʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ   

ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ˇʨʫʥʪʽʚ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ ʧʦʨʫʰʝʥʽ ʘʥʪʨʦʧʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʽʜ ʯʘʩ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ 

ʾʭ ʥʦʚʽ ʬʫʥʢʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʜʘʯ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʨʦʙʣʝʥʽ ʘʚʪʦʨʦʤ ʜʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʛʦ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʫʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʦʪʨʠʤʘʥʥʷ ʟ ʥʠʭ ʜʠʥʘʤʽʯʥʦʾ ʮʽʣʴʦʚʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʦʪʨʝʙʫʻ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ. 

ʂʦʤʧʣʝʢʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ɼɿɿ ʜʣʷ ʦʮʽʥʢʠ ʝʢʦʣʦʛʦ-

ʨʝʩʫʨʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʻ ʩʠʩʪʝʤʦʶ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʩʣʽʜʦʚʥʽʡ 

ʦʙʨʦʙʮʽ ʜʘʥʠʭ ɼɿɿ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʽʜʩʠʩʪʝʤ: ʚʚʝʜʝʥʥʷ, 

ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʘ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʝʭʥʦʣʦʛʽʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʽʪ 

ʧʦ ʜʝʰʠʬʨʫʚʘʥʥʶ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʟʘʚʜʘʥʴ, ʪʝʨʠʪʦʨʽʾ, ʤʘʩʰʪʘʙʫ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʽʤʢʽʚ (ʪʝʧʣʦʚʠʭ, ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʘʙʦ ʩʢʘʥʝʨʥʠʭ, ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ 

ʪʘ ʽʥ.), ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʟʥʽʤʢʽʚ ʘʙʦ ʾʭ ʩʝʨʽʡ (ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʭ, 

ʨʽʟʥʦʯʘʩʦʚʠʭ). ɸʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʷʩʢʨʘʚʽʩʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʷʭ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʪʽʢʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʜʽʣʷʥʢʠ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʽʚ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʬʦʥʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʦʯʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʚʝʢʪʦʨʠʟʘʮʽʾ ʚʠʜʽʣʝʥʠʭ ʜʽʣʷʥʦʢ ʟʘ ʜʘʥʠʤʠ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʠʪʠ ʩʪʨʫʢʪʫʨʠʟʘʮʽʶ ʨʘʩʪʨʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʦʙʨʦʙʣʶʶʪʴʩʷ. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ 

ʝʪʘʧʽʚ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʻ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʜʚʘ ʢʣʘʩʠ: 

ñʩʫʰʘò ʪʘ ñʚʦʜʘò. ʁʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʟʥʽʤʢʫ ʥʘ ʟʘʜʘʥʽ ʢʣʘʩʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 60-80 %, ʱʦ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʚʽʨʦʛʽʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ ʽ 

ʧʨʦʛʥʦʟʽʚ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʝʥʽ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʧʦʢʘʟʥʠʢʠ ʫ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʥʞʝʥʝʨʥʦʾ ˇʨʫʥʪʦʟʘʭʠʩʥʦʾ ʬʫʥʢʮʽʾ, ʱʦ ʧʦʚôʷʟʘʥʫ ʟ 

ʧʦʛʣʠʥʘʥʥʷʤ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʟʘʪʨʠʤʘʥʥʷ ʧʠʣʫ ʪʘ ʩʘʞʽ ʚʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ 2018-2023 ʨʦʢʘʭ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʟʦʙʨʘʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʽʤʦʜʘʣʴʥʽ ʥʦʨʤʘʣʴʥʽ ʟʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ. ʆʪʨʠʤʘʥʠʡ 

ʘʣʛʦʨʠʪʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʦʙʨʘʞʝʥʴ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʚ ʽʥʰʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʜʽʘʧʘʟʦʥʘʭ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʽ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʧʦʚʝʨʭʥʽ. 
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ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ, ʫ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫʚʘʪʠ ʩʬʦʨʤʦʚʘʥʽ 

ʢʦʥʪʫʨʠ ʫ ɻɯʉ-ʧʨʦʛʨʘʤʠ ʜʣʷ ʥʘʢʣʘʜʝʥʥʷ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʥʘ ʽʩʥʫʶʯʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ. ʈʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʧʝʨʚʠʥʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʴʦʾ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ ʘʥʦʤʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʢʦʩʤʽʯʥʦʾ ʟʡʦʤʢʠ, ʷʢʽ 

ʦʪʨʠʤʫʶʪʴʩʷ ʫ ʨʝʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʯʘʩʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʥʦʚʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʚʨʘʭʦʚʫʚʘʪʠ ʜʘʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫ. ʇʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʚʝʛʝʪʘʮʽʡʥʠʭ 

ʽʥʜʝʢʩʽʚ, ʱʦ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʪʘʥʽ ʚʠʟʨʽʚʘʥʥʷ ʦʢʨʝʤʦʾ 

ʢʫʣʴʪʫʨʠ ʥʘ ʦʢʨʝʤʦ ʚʟʷʪʽʡ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʾʾ 

ʘʛʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ. ʐʣʷʭʦʤ ʢʦʤʧʣʝʢʩʫʚʘʥʥʷ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟʽ ʟʥʽʤʢʽʚ ʫ ʻʜʠʥʠʡ ʬʘʡʣ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʾʭ 

ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʝʢʮʽʾ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ENVI ʜʣʷ ʪʝʩʪ-ʜʽʣʷʥʦʢ. ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʽʥʜʝʢʩʽʚ NDVI (Normalized Difference Vegetation Index). ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʙʫʜʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ENVI, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ 

ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʢʘʥʘʣʘʤʠ ʟʥʽʤʢʫ (Band Math) ʪʘ ʚʽʜʧʦʚʽʜʥʘ ʬʦʨʤʫʣʘ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ NDVI. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʽʤʢʫ ʪʝʩʪ-ʜʽʣʷʥʦʢ ʦʪʨʠʤʘʥʽ 

ʧʦʭʽʜʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʫʧʝʥʽ ʚʝʛʝʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ, ʥʘ ʦʩʥʦʚʽ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʝ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʦʮʽʥʢʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ. ɺʜʦʩʢʦʥʘʣʝʥʦ ʽʩʥʫʶʯʫ ʤʝʪʦʜʠʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ˇʨʫʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʅʘ ʦʩʥʦʚʽ 
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ʛʝʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʦ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʤʦʜʝʣʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ˇʨʫʥʪʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʻʨʘʨʭʽʯʥʫ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ 

ʧʨʦʷʚʫ ʨʦʟʚʠʪʢʫ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʘ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʠ ʤʘʪʨʠʮʴ ʤʥʦʞʠʥ 

ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ ʽʻʨʘʨʭʽʯʥʦʛʦ ʨʽʚʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʘʥʠʭ ʤʘʪʨʠʮʴ 

ʨʦʟʨʘʭʦʚʫʻʤʦ ʚʝʢʪʦʨʠ ʧʨʽʦʨʠʪʝʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʷʥʴ ʪʘ ʦʮʽʥʶʻʤʦ ʚʧʣʠʚ 

ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ 

ʝʢʦʧʘʨʘʤʝʪʨʽʚ ˇʨʫʥʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʦʯʘʩʦʚʦʾ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʾ 

ʟʡʦʤʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʤʦʞʝ ʙʫʪʠ ʽʥʜʠʢʘʪʦʨʦʤ ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ ʥʘʷʚʥʠʭ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʢʦʤʧʣʝʢʩʥʫ ʤʦʜʝʣʴ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ 

ʩʪʨʘʪʝʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʱʦ ʚʢʣʶʯʘʻ: ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʙ'ʻʢʪʥʦ-ʦʙ'ʻʢʪʥʦʛʦ ʧʽʜʭʦʜʫ; ʢʦʤʧʣʝʢʩʥʽ ʘʙʦ ʽʥʪʝʛʨʘʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ; ʧʨʠʥʮʠʧʘʭ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʦʨʤʫʚʘʥʥʷ. ɸʥʘʣʽʟ ʛʝʦʧʦʨʪʘʣʽʚ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʘʩʧʦʨʪʠʟʘʮʽʶ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʧʽʜ ʯʘʩ ʩʝʟʦʥʫ ʽ 

ʩʪʨʫʢʪʫʨʫ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ. ʇʦʙʫʜʦʚʘ ʨʦʟʠ ʚʽʪʨʽʚ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʢʘʭ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ. 

ʇʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʮʠʬʨʦʚʦʾ ʨʘʜʘʨʥʦʾ SRTM 

ʟʡʦʤʢʠ ʪʘ ʚʝʢʪʦʨʥʠʡ ʰʘʨ ʽʟʦʣʽʥʽʡ ʚʠʩʦʪ. ɼʣʷ ʪʝʨʠʪʦʨʽʡ ʪʝʩʪʦʚʠʭ ʜʽʣʷʥʦʢ 

ʧʦʙʫʜʦʚʘʥʦ ʪʨʽʘʥʛʫʣʷʮʽʡʥʫ ʤʦʜʝʣʴ ʤʽʩʮʝʚʦʩʪʽ (TIN) ʥʘ ʦʩʥʦʚʽ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ 

ʽʟʦʣʽʥʽʡ, ʱʦ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʦʮʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʘʩʪʨʦʚʦʾ ʢʘʨʪʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʢʣʘʩʠʬʽʢʘʮʽʡ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʤʦʜʝʣʴ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʛʝʦʝʢʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʟʘ 

ʤʘʪʝʨʽʘʣʘʤʠ ɼɿɿ. 
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ʈʦʟʛʣʷʥʫʪʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ArcGIS ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ, ʷʢʘ ʤʘʻ ʩʠʩʪʝʤʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʨʦʙʢʫ ʤʦʜʝʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʜʽʷʣʴʥʽʩʪʴ ʅʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʾ 

ʚʧʨʦʚʘʜʞʫʚʘʣʴʥʦʾ ʬʽʨʤʠ çɻʝʦʪʝʭʥʦʣʦʛʽʷè ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʦʾ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʢʦʣʦʛʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʨʫʰʝʥʠʭ ˇʨʫʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʂʠʻʚʦ-ʄʦʛʠʣʷʥʩʴʢʘ ʘʢʘʜʝʤʽʷè, ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ 

ʜʠʩʮʠʧʣʽʥʠ çɿʝʣʝʥʘ ʣʦʛʽʩʪʠʢʘè ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʪʘ ʙʘʢʘʣʘʚʨʩʴʢʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɽʢʦʣʦʛʽʷè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʝʢʦʩʠʩʪʝʤʘ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ˇʨʫʥʪʠ, ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ, ʩʧʝʢʪʨʘʣʴʥʽ ʢʘʥʘʣʠ. 
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The dissertation work is about the development and improvement of 

geoinformation systems for the assessment and forecast of ecological and resource 

quality of soils at the regional level under the conditions of anthropogenic load on 

geochemical landscapes and increasing the efficiency of management decision-making. 

The introduction establishes the relevance of the subject, considers the connection 

of the work with areas of science and current problems, formulates the aim and tasks of 

the research, and reveals the scientific novelty and practical value. Particular attention 

was focused to the definition and implementation of new, previously unused, functions 

and properties of instrumental models, which have not only a local, but also a global 

nature. 

In the first chapter, a scientometric review of the literary sources of the selected 

subject was carried out and the peculiarities of the development, exploitation and 

restoration of soils in the territories disturbed by anthropogenic activity were 

determined. The use of geographic information systems during soil monitoring is 

characterized and their new functions are defined. A large number of instrumental 

models for solving geo-information problems of soil quality assessment and forecasting 

at the regional level have been described. 

The second chapter presents remote soil cover monitoring methods developed by 

the author, which are aimed at ensuring accurate spatial alignment of materials, 
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obtaining dynamic target information from them, and require the selection of an 

appropriate soil cover data processing technology. 

The complex technology of using remote sensing data to assess the ecological and 

resource state of the soil cover is a system based on the sequential processing of remote 

sensing data using the main functional subsystems: input, storage, processing and 

presentation of results. The technology and organization of analysis depends 

significantly on its tasks, territory, scale and characteristics of images (thermal, 

photographic or scanning, radar, etc.), on the use of individual images or their series 

(multi-zone, different time). The clustering algorithm, which is based on the brightness 

differences of the soil surface due to the occurrence of certain natural and anthropogenic 

processes, made it possible to highlight areas of the soil surface that differ from the 

general background characteristics. The accuracy of the developed algorithm for 

vectorization of selected areas based on data space images data allows for the structuring 

of processed raster data. One of the important stages of the algorithm is the 

differentiation of the researched area into two classes: "land" and "water". The 

probability of correctly dividing the image into the classes is within 60-80%, which is 

sufficient for reliable ecological assessments and forecasts. 

Overall, the main parameters that change their indicators during the operation of the 

engineering soil protection function related to carbon dioxide absorption, dust and soot 

retention as a result of environmental monitoring in 2018-2023 were highlighted. 

Based on the results of the experiments, a mathematical model of the image was 

substantiated using bimodal normal distribution. The resulting algorithm was used for 

images obtained in other spectral ranges for selection and further analysis of the surface. 

The presentation of information about the ecological state of the soil cover of 

experimental sites in this format makes it possible to export the formed contours to GIS 

software for superimposing a vector layer on existing cartographic materials. The 

developed algorithm for the primary determination contamination areas on the surface of 
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the soil cover must be used for the selection and preliminary parameterization of 

anomalous processes. An important aspect of the implementation of the algorithm is the 

use of received space survey real-time-data. This allows updating information on the 

ecological situation of the researched objects and the environment and considering 

meteorological forecast data. The calculation of vegetation indices was carried out, 

which provides information on differences in the state of maturation of a separate crop 

on a separate plot of land, and also allows to assess the level of its agrobiological health 

and moisture availability. By combining spectral channels for each of the images into a 

single file and carrying out their atmospheric correction in the ENVI software 

environment for test areas. NDVI (Normalized Difference Vegetation Index) indices 

were calculated. For this, the built-in ENVI tool was used, which allows manipulation of 

the spectral channels of the image (Band Math) and the corresponding formula for 

calculating NDVI. As a result, for each picture of the test plots, derived images were 

obtained, reflecting the degree of vegetation of agricultural crops. 

In the third section, based on the monitoring data and the obtained results, a new 

information and technical support for soil pollution assessment was developed. The 

existing method of ensuring soil sampling was improved with the help of new 

instrumental methods, and analytical calculations of the soil cover of the studied 

territory were carried out. A cartographic model of the ecological situation of the soils of 

the study area was created on the basis of geoinformation technologies. 

In scientific studies, a hierarchical model of the influence of factors of the 

development of erosion processes is presented, based on the construction of a set of 

matrices of pairwise comparisons for each level and for each component of this 

hierarchical level. Using constructed matrices, we calculate the priority vectors of the 

corresponding equations and evaluate the influence of factors on the development of 

erosion processes of the soil cover. 
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The technology for detecting anomalies of the ecological parameters of the soil 

surface based on the data of multispectral imaging at different times was analyzed and 

improved. According to the listed factors, the heterogeneity of the distribution of the 

thermal field can be an indicator of the objects, processes and phenomena present in the 

studied territory. 

In the fourth chapter, a functional complex model of geographic information 

systems for soil quality assessment and forecasting is developed. A strategy for 

assessing the state of the soil cover was developed. It includes the use of a subject-object 

approach; complex or integral indicators; principles of environmental regulation. The 

analysis of geoportals made it possible to reveal information about the certification of 

land plots, meteorological conditions during the season and the structure of the terrain. 

Using of wind rose allows to track regularities in the main directions of the development 

of wind erosion processes. Terrain models were built using digital radar SRTM survey 

data and a vector layer of elevation isolines. A triangulation terrain model (TIN) was 

built for the territories of the test plots on the basis of a vector layer of isolines, which 

was created on the basis of the digitization of information from a raster map. Using 

mathematical methods, classifications and modeling, the model of effective decision-

making for the study of geo-eco-technical systems based on the materials of remote 

sensing was improved. 

Functional capabilities of ArcGIS software for solving the problems of 

environmental soil monitoring, which has a systemic impact on model development, are 

considered. 

The results of the research are implemented in the activities of the Scientific and 

Production Implementation Firm "Geotechnology" for the improvement of the existing 

geographic information system and ecologically hazardous measures and restoration of 

disturbed soils. The results of the work are implemented in the educational process of 

the National University "Kyiv-Mohyla Academy", when teaching the discipline "Green 
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Logistics" and when conducting master's and bachelor's studies in the specialty 

"Ecology". 

Key words: information technologies, ecosystem, information and analytical 

support, soils, topography, spectral channels. 
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ʉʇʀʉʆʂ ʆʇʋɹʃɯʂʆɺɸʅʀʍ ʇʈɸʎʔ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ: 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

1. Yuriy Golovan. Aerospace technologies for assessing soil contamination. 

Innovative Technologies And Scientific Solutions For Industries. 2023. No. 1 (23). 

Engineering & industrial technology. P. 174-183. DOI: 

https://doi.org/10.30837/ITSSI.2023.23.174. ISSN 2524-2296 (online). 

2. ɻʦʣʦʚʘʥ, ʖ., ʂʫʨʠʣʦ, ɸ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʽ ʥʘʟʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɽʣʝʢʪʨʦʥʥʝ ʬʘʭʦʚʝ ʥʘʫʢʦʚʝ ʚʠʜʘʥʥʷ çʂʽʙʝʨʙʝʟʧʝʢʘ: ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʪʝʭʥʽʢʘè, 

ɺʠʧʫʩʢ 1 (17), 2022 ʩʪ. 187ï197. https://doi.org/10.28925/2663-4023.2022.17.187197  

3.ɺ.ʄ. ʊʨʠʩʥʶʢ, ʊ.ɺ. ʊʨʠʩʥʶʢ, ɸ.ɺ. ʂʫʨʠʣʦ, ʖ.ʄ. ɻʦʣʦʚʘʥ, ɭ.ʖ. ʇʘʱʝʥʢʦ. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʚ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ʅʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. 

ʊʦʤ 6, ˉ2. ʍʘʨʢʽʚ 2022. ʩ. 37-41. doi: https://doi.org/10.20998/2522-9052.2022.2.07 

4. ʊʨʠʩʥʶʢ ɺ. ʄ., ʐʫʤʝʡʢʦ ɺ. ʆ., ʊʨʠʩʥʶʢ ʊ. ɺ., ʂʫʨʠʣʦ ɸ. ɺ., ɻʦʣʦʚʘʥ ʖ. 

ʄ., ʄʠʨʦʥʯʫʢ ɺ. ɺ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʠʣʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, 

ʥʘʚʽʛʘʮʽʾ ʪʘ ʟʚôʷʟʢʫ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ʇʦʣʪʘʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ. ɺʠʧʫʩʢ 1(59) 2020. ʉ. 127-131. 

https://doi.org/10.26906/SUNZ.2020.1 

http://journals.nupp.edu.ua/sunz/issue/view/63 

 

ʂʦʣʝʢʪʠʚʥʘ ʤʦʥʦʛʨʘʬʽʷ: 

5. ʇʘʚʣʠʰʠʥ ɸ.ɺ., ʊʨʠʩʥʶʢ ɺ.ʄ., ʂʫʨʠʣʦ ɸ.ɺ., ɻʦʣʦʚʘʥ ʖ.ʄ. ʂʦʤʧʣʝʢʩ 

ʥʘʥʦʩʝʥʩʦʨʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʽʨʘʪʘʥʪʥʠʭ ʛʘʟʽʚ. Monografia pokonferencyjna science, 

https://doi.org/10.30837/ITSSI.2023.23.174
https://doi.org/10.28925/2663-4023.2022.17.187197
https://doi.org/10.20998/2522-9052.2022.2.07
https://doi.org/10.26906/SUNZ.2020.1
http://journals.nupp.edu.ua/sunz/issue/view/63
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research, development #27. Zbi·r artykuğ·w naukowych recenzowanych. (30.03.2020) - 

Warszawa, 2020. ʉ. 65-67. ISBN: 978-83-66401-41-9. http://xn--

e1aajfpcds8ay4h.com.ua/files/01_iv_2020_s.pdf 

 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʠʭ 

ʙʘʟ: 

6. V. Trysnyuk, O. Demydenko, T. Trysnyuk, L. Horoshkova, ɯe. Khlobystov, Y. 

Holovan. [21062]. GIS technologies for monitoring forest plantations. Conference 

Proceedings, Geoinformatics, 11-14 May 2021, Kyiv, Ukraine, Volume 2021, p.1 - 6. 

DOI: https://doi.org/10.3997/2214-4609.20215521062 

7. Okhariev, T. Trysnyuk, Y. Holovan. [17888]. Monitoring System of Land 

Resources Pollution by Oil. Geoinformatics: Theoretical and Applied Aspects 2020, 

May 2020, Volume 2020, p.1 ï 5. DOI: https://doi.org/10.3997/2214-4609.2020geo135 

8. V. Trysnyuk, K. Smetanin, Y. Holowan, O. Kashchishin, K. Radlowska. The 

improvement of the system of ecological monitoring of the environment through the 

application of remotely piloted aircraft systems. XIIɯ International Scientific Conference 

ñMonitoring of Geological Processes and Ecological Condition of the Environmentò. 

Monitoring 2019, Nov 2019, Volume 2019, p.1 ï 5. DOI: https://doi.org/10.3997/2214-

4609.201903272 

 

ʇʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

9. ʊʨʠʩʥʶʢ ɺ.ʄ., ʆʭʘʨʻʚ ɺ.ʆ., ʊʨʠʩʥʶʢ ʊ.ɺ., ɻʦʣʦʚʘʥ ʖ.ʄ. ʉʠʩʪʝʤʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʝʜʦʩʬʝʨʠ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ. ʂʠʾʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʘʨʭʽʪʝʢʪʫʨʠ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ɺʠʧʫʩʢ ˉ 2 (34), ʢʚʽʪʝʥʴ-ʯʝʨʚʝʥʴ 2020 ʨ. ʩ. 22-29. 

https://itgip.org/wp-content/uploads/2021/03/2020-34.pdf 

http://конференция.com.ua/files/01_iv_2020_s.pdf
http://конференция.com.ua/files/01_iv_2020_s.pdf
https://doi.org/10.3997/2214-4609.20215521062
https://doi.org/10.3997/2214-4609.2020geo135
https://doi.org/10.3997/2214-4609.201903272
https://doi.org/10.3997/2214-4609.201903272
https://itgip.org/wp-content/uploads/2021/03/2020-34.pdf
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10. ɺ.ʄ. ʊʨʠʩʥʶʢ, ɺ.ʆ. ʐʫʤʝʡʢʦ, ʖ.ʄ. ɻʦʣʦʚʘʥ. ʄʝʭʘʥʽʟʤ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʚʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʠʢʠʜʘʤʠ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʫʜʽʚʥʠʮʪʚʘ ʽ 

ʘʨʭʽʪʝʢʪʫʨʠ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ɺʠʧʫʩʢ (38), ˉ2, ʂʠʾʚ. 

2021. ʉ. 79-93. https://doi.org/10.32347/2411-4049.2021.2 

11. ʊʨʠʩʥʶʢ ɺ.ʄ., ʆʭʘʨʻʚ ɺ.ʆ., ʊʨʠʩʥʶʢ ʊ.ɺ., ʉʤʝʪʘʥʽʥ ʂ.ɺ., ɻʦʣʦʚʘʥ ʖ.ʄ. 

ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʙʽʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ 

ʟʙʘʣʘʥʩʦʚʘʥʝ ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ: ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʞʫʨʥʘʣ. ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ (ɯʌʅʊʋʅɻ); 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ: ʉʠʤʬʦʥʽʷ ʬʦʨʪʝ. ï 2018, ˉ2 (18) ï ʉ. 116-123. 

http://elar.nung.edu.ua/handle/123456789/7063 

http://elar.nung.edu.ua/bitstream/123456789/7063/1/114.pdf 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

12. ɻʦʣʦʚʘʥ ʖ.ʄ. ʆʮʽʥʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ 

ʽʻʨʘʨʭʽʡ. ʂʦʣʝʢʪʠʚʥʘ ʤʦʥʦʛʨʘʬʽʷ ʍʍɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ ï ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. ɯʥʩʪʠʪʫʪ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ 

ʥʘʫʢ ʋʢʨʘʾʥʠ. 14 - 16 ʣʠʩʪʦʧʘʜʘ 2022. ʩ. 185-187. 

https://itgip.org/wp-content/uploads/2022/12/2022-12-

06_UDK_book_Monografia_48x210.pdf 

13. ɻʦʣʦʚʘʥ ʖ.ʄ., ɿʦʪʦʚʘ ʃ.ɺ., ɺʘʩʠʣʝʥʢʦ ɸ.ʆ. ʊʝʭʥʦʣʦʛʽʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʟʘʭʦʜʘʤʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ: ʚʠʢʣʠʢʠ 2021 ʨʦʢʫ. 
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http://elar.nung.edu.ua/bitstream/123456789/7063/1/114.pdf
https://itgip.org/wp-content/uploads/2022/12/2022-12-06_UDK_book_Monografia_48x210.pdf
https://itgip.org/wp-content/uploads/2022/12/2022-12-06_UDK_book_Monografia_48x210.pdf


 

 

 

15 
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ɻʦʣʦʚʘʥ ʖ.ɺ. // 10.12.2020ʨ. 

 

https://itgip.org/wp-content/uploads/2018/10/%D0%97%D0%B1%D1%96%D1%80%D0%BA%D0%B0-%D0%BC%D0%B0%D0%BA%D0%B5%D1%82-2018-1.pdf
https://itgip.org/wp-content/uploads/2018/10/%D0%97%D0%B1%D1%96%D1%80%D0%BA%D0%B0-%D0%BC%D0%B0%D0%BA%D0%B5%D1%82-2018-1.pdf
https://itgip.org/wp-content/uploads/2018/10/%D0%97%D0%B1%D1%96%D1%80%D0%BA%D0%B0-%D0%BC%D0%B0%D0%BA%D0%B5%D1%82-2018-1.pdf
https://openreviewhub.org/sites/default/files/attachmentsfiles/2018/683/geoterrace-2018-confproceeding.pdf
https://openreviewhub.org/sites/default/files/attachmentsfiles/2018/683/geoterrace-2018-confproceeding.pdf
https://elartu.tntu.edu.ua/bitstream/lib/23885/2/V-STC-IMST_2018_Smetanin_K-GIS_analysis_of_uncertainted_53.pdf
https://elartu.tntu.edu.ua/bitstream/lib/23885/2/V-STC-IMST_2018_Smetanin_K-GIS_analysis_of_uncertainted_53.pdf


 

 

 

18 

ɿʄɯʉʊ 

 

ɿʄɯʉʊ ééééééééééééééééééééééé.é..éééé.....é18 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ éééééééééé.éé.éééé..é.21 

ɺʉʊʋʇ ééééééééééééééééééééééé.éééé..é..é.22 

ʈʆɿɼɯʃ 1. ʂʆʅʎɽʇʊʋɸʃʔʅɯ ʆʉʅʆɺʀ ɼʃʗ ʉʊɺʆʈɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ 

ʉʀʉʊɽʄʀ ʆʎɯʅʂʀ ʊɸ ʇʈʆɻʅʆɿʋ ʗʂʆʉʊɯ  ɻʈʋʅʊɯɺééééééééé..29 

1.1. ʅʘʫʢʦʚʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢʦʩʪʽ 

ˇʨʫʥʪʽʚééééééééééééééééééééééééééé..ééé..29 

1.2. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʽééééééééééééééééééééééééééé..éé..éé33 

1.2.1. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫéééééééééééééééééééééééééééééé..33 

1.2.2. ʌʫʥʢʮʽʾ ʪʘ ʧʣʘʪʬʦʨʤʠ ʩʠʥʪʝʟʫ ʛʝʦʤʦʜʝʣʽ ʜʽʻʚʦʛʦ ʩʝʟʦʥʥʦʛʦ ʝʢʦʣʦʛʦ-

ʨʝʩʫʨʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴéééééééééé..35 

1.3. ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫéé.é..39 

1.4. ʄʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚééééé.é44 

ʈʆɿɼɯʃ 2. ʂʆʉʄɯʏʅʀʁ ʄʆʅɯʊʆʈʀʅɻ ʂʆʄʇʃɽʂʉʅʆɰ ʆʎɯʅʂʀ ʊɸ 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʉʊɸʅʋ  ˆʈʋʅʊʆɺʆɻʆ ʇʆʂʈʀɺʋééééééééé   47 

2.1. ɼɿɿ ʚ ʩʬʝʨʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫééééé...é47 

2.1.1. ɼʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫééééééé.é..47 

2.1.2. ɿʘʜʘʯʽ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚéééééé50 

2.1.3. ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʠʭ ʜʘʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢéééééééééé..é.52 

2.2. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫééééé.é53 

2.3. ʆʙʨʦʙʢʘ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʘʶʯʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽééééééééééééééééééééééééééééé.58 



 

 

 

19 

2.4. ɿʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʩʪʚʦʨʝʥʥʷ ʚʝʢʪʦʨʥʠʭ ʢʘʨʪ ʟʘ ʜʘʥʠʤʠ ʢʦʩʤʽʯʥʠʭ 

ʟʥʽʤʢʽʚééééééééééééééééééééééééééééé..é...60 

2.5. ʈʦʟʨʘʭʫʥʦʢ ʚʝʛʝʪʘʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ, ʷʢ ʝʢʦʣʦʛʦ-ʨʝʩʫʨʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ˇʨʫʥʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ ɼɿɿéééééééééééééééééééééééé..é..é67 

ʈʆɿɼɯʃ 3 ɯʅʌʆʈʄɸʎɯʁʅʆ-ʊɽʍʅɯʏʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʆʎɯʅʂʀ 

ɿɸɹʈʋɼʅɽʅʅʗ ˆʈʋʅʊɯɺ ʅɸ ʈɽɻɯʆʅɸʃʔʅʆʄʋ ʈɯɺʅɯééééééééé..73 

3.1. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʦʮʽʥʢʠ ʛʝʦʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʽʚ ééééééééééééééééééééééééééééé..é..73 

3.1.1. ʄʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʨʦʙʽʪééééééééééééé.éééé.é..73 

3.1.2. ɸʥʘʣʽʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫéé..é.74 

3.2. ɯʻʨʘʨʭʽʯʥʘ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚéééééééééééééééééééééééééé.80 

3.3. ʄʦʥʽʪʦʨʠʥʛ ʧʨʦʚʽʜʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ˇʨʫʥʪʦʚʦ-ʬʦʨʤʫʶʯʠʭ ʧʨʦʮʝʩʽʚéééé..84 

3.4. ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ˇʨʫʥʪʦʚʠʭ ʢʘʨʪéééé...85 

3.5. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʘʥʦʤʘʣʽʡ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫééééééééééééééééééééééééééééé...é.87 

3.5.1. ɸʥʘʣʽʟ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫéééééééé..é.87 

3.5.2. ʊʝʭʥʦʣʦʛʽʷ ʚʠʷʚʣʝʥʥʷ ʬʽʟʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʥʘ ˇʨʫʥʪʦʚʽʡ 

ʧʦʚʝʨʭʥʽ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʦʯʘʩʦʚʦʾ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʾ ʟʡʦʤʢʠéééééé.éé.90 

ʈʆɿɼɯʃ 4. ʉʊɺʆʈɽʅʅʗ ʊɸ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʂʆʄʇʃɽʂʉʅʆɰ ʄʆɼɽʃɯ 

ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ɼʃʗ ʆʎɯʅʂʀ ɯ ʇʈʆɻʅʆɿʋ ʗʂʆʉʊɯ 

ˆʈʋʅʊɯɺééééééééééééééééééééééééééééé..é95 

4.1. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚééééééé.....95 

4.1.1. ʂʦʤʧ'ʶʪʝʨʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭééééé..é95 

4.1.2. ɯʥʩʪʨʫʤʝʥʪʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʫééééééééééééééé. 99 

4.1.3. ɸʥʘʣʽʟ ʛʝʦʧʦʨʪʘʣʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚééééé..é..105 

4.2. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫééééééééééé..é108 



 

 

 

20 

4.2.1. ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽééééééééééééééé.108 

4.3. ɻʝʦ̔ʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʽ 

ʝʢʦʩʠʩʪʝʤʠ....................................................................................................................110 

4.3.1. ʆʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʽ ʝʢʦʩʠʩʪʝʤʠé.111 

4.3.2. ʃʘʥʜʰʘʬʪʦʟʥʘʚʯʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ éééééé...113 

4.3.3. ʆʩʦʙʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ ʤʝʪʦʜʘʤʠ ɼɿɿééééé..é114 

4.4. ɺʠʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ɼɿɿ ʜʣʷ ʛʝʦʝʢʦʩʠʩʪʝʤ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷééééééééééééééééééé.éé..é...éé.120 

ɺʀʉʅʆɺʂʀééééééééééééééééééééééééééé..é126 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃééééééééééééééééé128 

ɼʆɼɸʊʂʀ ééééééééééééééééééééééééééé...é.145 



 

 

 

21 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ɹʇʃɸ ï ʙʝʟʧʽʣʦʪʥʠʡ ʣʽʪʘʣʴʥʠʡ ʘʧʘʨʘʪ. 

ɹʉʂ ï ɹʽʦʭʽʤʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ. 

ɻɯʉ ï ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ. 

ɽɽʄ ï ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. 

ɽɽʆ ï ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ. 

ʂɸ ï ʢʦʩʤʽʯʥʠʡ ʘʧʘʨʘʪ. 

ʂʉ ï ʢʦʩʤʽʯʥʘ ʩʠʩʪʝʤʘ. 

ʂʉʇ ï ʢʦʣʝʢʪʠʚʥʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ. 

ʅɸʅʋ ï ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ. 

ʅɼʈ ï ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ. 

ʅʉ ï ʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷ. 

ɻɼʂ ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ. 

ʅʊʇ ï ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ. 

ɼɿɿ ï ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ. 

ʇɿ ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʇʉʇ ï ʧʨʠʚʘʪʥʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ. 

ʎʄʈ ï ʮʠʬʨʦʚʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ. 

ʐʉɿ ï ʰʪʫʯʥʠʡ ʩʫʧʫʪʥʠʢ ɿʝʤʣʽ. 

GPS ï global positional system (ʩʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ). 

GVI ï green vegetation index (ʽʥʜʝʢʩ ʱʽʣʴʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ ʙʽʦʤʘʩʠ). 

NDVI ï normalized difference vegetation index (ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʨʽʟʥʠʮʝʚʠʡ ʽʥʜʝʢʩ 

ʨʦʩʣʠʥʥʦʩʪʽ). 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʷʢʦʩʪʽ, ʦʧʝʨʘʪʠʚʥʦʩʪʽ, ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʧʦʻʜʥʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʟʘʩʦʙʠ ʽ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʚʨʘʭʦʚʫʶʯʠ  ʟʤʽʥʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʯʘʩʽ, ʽ ʫ ʧʨʦʩʪʦʨʽ. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʤʘʶʪʴ ʥʝ ʣʠʰʝ 

ʛʣʦʙʘʣʴʥʠʡ, ʘ ʡ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʋʢʨʘʾʥʠ ʟʘʣʫʯʝʥʥʷ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʫʛʦʜ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʦʨʷʜʢʫ ʜʝʥʥʦʛʦ ʫ ʩʬʝʨʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦ 2030 ʨʦʢʫè ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʟ  ʧʦʛʣʷʜʫ  ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʪʘʢ ʽ ʚ ʢʦʥʪʝʢʩʪʽ 

ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʩʪʚʦʨʶʚʘʥʽʡ ʩʠʩʪʝʤʽ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ  ʧʦʻʜʥʘʥʥʽ 

ʥʘʟʝʤʥʠʭ ʽ ʢʦʩʤʽʯʥʠʭ ʜʘʥʠʭ ʚ ʤʦʜʝʣʷʭ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʷʢʽʩʥʦ ʥʦʚʦʛʦ ʨʽʚʥʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʘʢʪʠʯʥʦ 

ʧʨʘʮʶʶʯʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʧʦʩʣʽʜʦʚʥʠʡ ʣʘʥʮʶʛ ʚʽʜ 

ʟʙʠʨʘʥʥʷ ʩʧʦʩʪʝʨʝʞʥʠʭ ʜʘʥʠʭ ʜʦ ʚʥʝʩʝʥʥʷ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʜʝʣʝʡ ʽ 

ʜʦ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʈʦʙʦʪʘ ʻ ʮʠʢʣʦʤ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʫ 2018-

2023 ʨʦʢʘʭ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʘʩʦʙʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɼɿɿ-ʪʝʭʥʦʣʦʛʽʡ. ʂʦʤʧʣʝʢʩ ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʻ ʦʙʨʦʙʣʝʥʥʷ, 

ʧʝʨʝʜʘʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ ʟʤʽʥ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ. ɿʘʚʜʘʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʪʘ ʚʪʨʘʪʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʚʽʜʥʦʚʣʝʥʥʽ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʽʚ ʪʘ 
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ʧʣʘʥʫʚʘʥʥʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ. ɽʢʦʣʦʛʽʯʥʘ 

ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 

ʧʨʠʨʦʜʥʽ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʟʤʽʥʝʥʽ ʣʘʥʜʰʘʬʪʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʠ ʩʪʠʢʘʻʤʦʩʷ ʟ ʢʨʠʪʠʯʥʦ ʚʠʩʦʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʰʢʦʜʞʝʥʠʭ 

ʪʝʨʠʪʦʨʽʡ, ʪʦʤʫ ʥʘʰʠʤ ʩʴʦʛʦʜʝʥʥʷʤ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ. 

ʆʜʠʥ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʽʚ ʧʦʣʷʛʘʻ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʚʩʝʨʝʜʠʥʽ ʫʥʽʢʘʣʴʥʠʭ 

ʝʢʦʩʠʩʪʝʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ, ʘ ʨʦʟʨʦʙʢʘ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ 

ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ ʧʽʜʭʦʜʠʪʠ ʜʦ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʘʢʦʞ, 

ʢʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ʝʢʦʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʥʘʤ ʚʩʪʘʥʦʚʠʪʠ ʥʘʫʢʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ 

ʨʦʟʚʠʪʢʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʦ-ʩʪʘʙʽʣʽʟʫʶʯʫ ʨʦʣʴ ʩʢʣʘʜʦʚʠʭ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʘʛʨʘʨʥʠʭ ʪʘ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʽ ʚ ʤʝʞʘʭ ʧʨʦʛʨʘʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʥʘ 

ʙʘʟʽ ɯʥʩʪʠʪʫʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʪʘ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʪʝʤʘʪʠʢʘʭ: çʈʦʟʨʦʙʢʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʩʪʘʮʽʦʥʘʨʥʠʭ ʧʨʦʮʝʩʽʚ.è (2016-2020 ʨʨ., ˉ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

ʈʂ 0116U000793); çʈʦʟʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʟʘʩʦʙʽʚ ʪʝʦʨʝʪʠʢʦ-ʽʛʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʪʨʘʪʝʛʽʡ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡè (2016-2020 ʨʨ., ˉ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʈʂ 0116U000796); ʇʨʦʛʨʘʤʘ ʨʦʙʽʪ ʩʧʣʘʥʦʚʘʥʘ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ˉ722/2019 çʇʨʦ ʎʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè, ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) 

https://www.president.gov.ua/documents/7222019-29825
https://www.president.gov.ua/documents/7222019-29825
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ʜʝʨʞʘʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨ.è, ʧʨʦʛʨʘʤʠ 

ɭʚʨʦʧʝʡʩʴʢʦʾ çɿʝʣʝʥʦʾ ʫʛʦʜʠè. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʽʥʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫ ˇʨʫʥʪʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʷʢʦʩʪʽ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ; 

- ʨʦʟʨʦʙʢʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʚ ʩʠʩʪʝʤʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ; 

- ʨʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʠʥʘʤʽʯʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚ 

ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʪʘ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ  ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʢʦʥʪʨʦʣʽ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ; 

- ʨʦʟʨʦʙʢʘ ʽʻʨʘʨʭʽʯʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ; 

- ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘ ʦʩʥʦʚʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ; 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʩʪʘʥʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ, ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʮʽʥʢʠ ʜʘʥʠʭ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʩʝʨʝʜʦʚʠʱʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤ ʽ ʪʝʤʘʪʠʯʥʦʛʦ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʡ ʩʠʥʪʝʟʫ, ʧʨʠʥʮʠʧʠ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʚʯʝʥʥʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʥʥʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʪʫʨʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʤʝʪʦʜ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ʢʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟ ʤʝʪʦʶ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʽ 

ʘʪʨʠʙʫʪʠʚʥʠʭ ʜʘʥʠʭ ʦʮʽʥʢʠ ʝʢʦʣʦʛʦ-ʨʝʩʫʨʩʥʦʛʦ ʷʢʽʩʥʦʛʦ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ 

ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ, 

ʧʨʘʢʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʙʘʟʽ ʟʽʙʨʘʥʠʭ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ 

ʚʧʝʨʰʝ: 

ï ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʫʢʦʚʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʮʽʥʢʠ 

ʜʘʥʠʭ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʟ ʢʦʩʤʦʩʫ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʽʻʨʘʨʭʽʯʥʫ ʤʦʜʝʣʴ ʨʦʟʚʠʪʢʫ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

ï ʨʦʟʨʦʙʣʝʥʦ  ʤʝʪʦʜʠ  ʽ ʤʦʜʝʣʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʝʭʥʦʛʝʥʝʟʫ ˇʨʫʥʪʽʚ, ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʩʭʝʤʫ  ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ; 

ï ʩʪʚʦʨʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʦʢʘʣʴʥʫ ʩʠʩʪʝʤʫ ʧʦʻʜʥʫʶʯʠ ʢʦʥʪʘʢʪʥʽ ʪʘ  ʜʠʩʪʘʥʮʽʡʥʠʽ ʤʝʪʦʜʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʪʘ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ  ʦʮʽʥʢʠ 

ˇʨʫʥʪʽʚ.  

ï ʚʜʦʩʢʦʥʘʣʝʥʦ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʥʘ ʤʝʨʝʞʥʦʤʫ 

ʨʽʚʥʽ ʤʽʞ ʚʫʟʣʘʤʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʦʢʨʝʤʠʤʠ ʧʘʢʝʪʘʤʠ. 
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ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʨʦʙʦʪʠ:  

ï ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʤʝʪʦʜʠʢʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʪʝʭʥʦʧʨʠʨʦʜʥʦʛʦ  ʩʝʨʝʜʦʚʠʱʘ. ɿ ʧʨʘʢʪʠʯʥʦʛʦ ʧʦʛʣʷʜʫ ʤʝʪʦʜʦʣʦʛʽʶ 

ʜʠʩʝʨʪʘʥʪʘ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʅʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʾ 

ʚʧʨʦʚʘʜʞʫʚʘʣʴʥʦʾ ʬʽʨʤʠ çɻʝʦʪʝʭʥʦʣʦʛʽʷè ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʦʾ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʢʦʣʦʛʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʨʫʰʝʥʠʭ ˇʨʫʥʪʽʚ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʢʘʨʪʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʽʚ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʢʦʤʧʦʥʝʥʪʘʭ ʜʦʚʢʽʣʣʷ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʾ. ʄʘʪʝʨʽʘʣʠ ʧʝʨʝʜʘʥʦ ʚ ɼʝʧʘʨʪʘʤʝʥʪ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ; 

ï ʥʘ ʦʩʥʦʚʽ ɻɯʉ/ɼɿɿ ʪʝʭʥʦʣʦʛʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʜʝʧʘʨʪʘʤʝʥʪʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʝʨʽʾ ʧʦʝʣʝʤʝʥʪʥʠʭ ʪʘ ʧʦ ʢʦʤʧʦʥʝʥʪʥʠʭ 

ʢʘʨʪ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ; 

ï ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ɯʥʩʪʠʪʫʪʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ 

ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅɸʅ ʋʢʨʘʾʥʠ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʪʘ ʘʥʘʣʽʟʽ 

ʟʘʩʦʙʽʚ ʪʝʦʨʝʪʠʢʦ-ʽʛʨʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ; 

ï ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʂʠʻʚʦïʄʦʛʠʣʷʥʩʴʢʘ ʘʢʘʜʝʤʽʷè, ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ 

ʜʠʩʮʠʧʣʽʥʠ çɿʝʣʝʥʘ ʣʦʛʽʩʪʠʢʘè ʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʪʘ ʙʘʢʘʣʘʚʨʩʴʢʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɽʢʦʣʦʛʽʷè (ʜʦʜʘʪʦʢ ɸ). 
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ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʟʘʚʜʘʥʴ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʦʭʦʨʦʥʦʶ ʽ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʮʽʥʢʦʶ ʷʢʦʩʪʽ 

ˇʨʫʥʪʽʚ, ʷʢ ʙʘʟʦʚʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʭʝʤ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʦʙˇʨʫʥʪʫʚʘʥʥʽ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʨʝʛʽʦʥʫ ʪʘ ʋʢʨʘʾʥʠ 

ʟʘʛʘʣʦʤ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ   ʟʘ ʪʝʤʦʶ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʫʯʘʩʪʴ ʚ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʦʪʘʭ. ɿʜʽʡʩʥʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ. ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ 

ʨʦʙʦʪʘʭ. 

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘ ʦʙʛʦʚʦʨʝʥʽ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ: XVɯI, XVɯIɯ, ɯʍ, ʍʍ, ʍʍɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ. ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʅɸʅʋ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2018, 2019, 2020, 2021, 2022), çʉʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʽ ʪʘ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʽè (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ, 

2011); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠè (ʤ. ʂʨʝʤʝʥʯʫʢ, ʋʢʨʘʾʥʘ, 2012), International Forumon Climate Changeand 

Sustainable Development: New Challengesofthe Century (Mykolaiv, 2021),  The 

2nd JESSD Symposium (Schoolof Environmental Science, Universitas Indonesia, 

Jakarta, Indonesia), ɼʨʫʛʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɽʢʦʣʦʛʽʷ. ʈʝʩʫʨʩʠ. ɽʥʝʨʛʽʷè (ʂʠʾʚ, 2021). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 22 ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʠ. ɿ ʥʠʭ 

7 ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 1 ï ʚ ʨʦʟʜʽʣʘʭ ʢʦʣʝʢʪʠʚʥʦʾ ʤʦʥʦʛʨʘʬʽʾ, 3 ʩʪʘʪʪʽ ï 

ʫ ʥʘʫʢʦʚʦ ʤʝʪʨʠʯʥʽʡ ʙʘʟʽ çSCOPUSè ʪʘ 11 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, 

1- ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 
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ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 

ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟ 137 

ʥʘʡʤʝʥʫʚʘʥʴ, ʜʦʜʘʪʢʽʚ; ʤʽʩʪʠʪʴ 27 ʨʠʩʫʥʢʽʚ ʽ 14 ʪʘʙʣʠʮʽ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ 

ʩʪʘʥʦʚʠʪʴ 155 ʩʪʦʨʽʥʦʢ, ʩʝʨʝʜ ʷʢʠʭ 128 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. 
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ʈʆɿɼɯʃ 1. ʂʆʅʎɽʇʊʋɸʃʔʅɯ ʆʉʅʆɺʀ ɼʃʗ ʉʊɺʆʈɽʅʅʗ 

ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ʆʎɯʅʂʀ ʊɸ ʇʈʆɻʅʆɿʋ ʗʂʆʉʊɯ ɻʈʋʅʊɯɺ  

 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʘʥʽʡ 

ʦʙʣʘʩʪʽ, ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝʤʠʪʠ ʥʘʡʚʘʛʦʤʽʰʽ ʥʘʫʢʦʚʽ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʽ 

ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ, ʷʢʠʡ ʦʙʫʤʦʚʣʝʥʠʡ ʚʧʣʠʚʦʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʫʚʘʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ  ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʢʠ  ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩʥʝ ʧʦʻʜʥʘʥʥʷ 

ʢʦʥʪʘʢʪʥʠʭ (ʥʘʟʝʤʥʠʭ) ʪʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ʟʘʩʦʙʽʚ ʪʝʤʘʪʠʯʥʦʛʦ ʜʝʰʠʬʨʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʚ ʦʮʽʥʮʽ ʩʪʘʥʫ ʛʨʫʥʪʽʚ. ʎʝ ʩʧʨʠʷʻ 

ʦʪʨʠʤʘʥʥʶ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ ʪʘ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʪʘ ʡʦʛʦ 

ʟʤʽʥʠ ʟ ʯʘʩʦʤ. 

 

1.1. ʅʘʫʢʦʚʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʘ ʪʘʢʦʞ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʣʦʾ ʘʚʽʘʮʽʾ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʪʘ ʽʩʥʫʶʯʽ ʚ 

ʋʢʨʘʾʥʽ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ɼɿɿ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ, ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠʩʷ ʽʩʥʫʶʯʦʶ ʟʘʢʦʥʦʜʘʚʯʦʶ 

ʙʘʟʦʶ, ʷʢʘ ʨʝʛʣʘʤʝʥʪʫʻ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʟ ʜʘʥʠʭ ʧʠʪʘʥʴ: 

- "ɿʝʤʝʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ" ʚʽʜ 25 ʞʦʚʪʥʷ 2001 ʨ. [1]. 
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- ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʟʝʤʣʝʫʩʪʨʽʡò ʚʽʜ 22 ʪʨʘʚʥʷ 2003 ʨ. ˉ 858-IV. [2]. 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ʜʝʨʞʘʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʦʭʦʨʦʥʦʶ 

ʟʝʤʝʣʴ" ʚʽʜ 19 ʙʝʨʝʟʥʷ 2003 ʨ. ˉ 963-ɯV. [3]. 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʭʦʨʦʥʫ ʟʝʤʝʣʴò ʚʽʜ 19 ʯʝʨʚʥʷ 2003 ʨ. ˉ3962-IV. [4]. 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʮʽʥʢʫ ʟʝʤʣʽò ʚʽʜ 11 ʛʨʫʜʥʷ 2003 ʨ. ˉ1378-IV. [5]. 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʜʝʨʞʘʚʥʫ ʧʽʜʪʨʠʤʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠò 

ʚʽʜ 24 ʯʝʨʚʥʷ 2004 ʨ. ˉ1877ïIV. [6]. 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʾ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʧʝʨʽʦʜ 

ʜʦ 2015 ʨʦʢʫò ʚʽʜ 18 ʞʦʚʪʥʷ 2005 ʨ. ˉ2982ïIV. [7]. 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʜʝʷʢʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʋʢʨʘʾʥʠ 

ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚò ʚʽʜ 04 ʯʝʨʚʥʷ 2009 ʨ. ˉ 1443-VI. [8]. 

- ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ñ ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʣʦʞʝʥʥʷ ʧʨʦ 

ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴò ʚʽʜ 20 ʩʝʨʧʥʷ 1993 ʨ. ˉ661. [9]. 

- ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ "ʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʇʦʣʦʞʝʥʥʷ 

ʧʨʦ ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴ" ʚʽʜ 26 ʛʨʫʜʥʷ 2003 ʨ. ˉ2041. [10]. 

- "ɿʝʤʝʣʴʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ" ʚʽʜ 25 ʞʦʚʪʥʷ 2001 ʨ. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ 

ʆʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2020 ʨʦʢʫè. [11]. 

- ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ ʙʝʟʧʝʢʫ ʋʢʨʘʾʥʠè.[12]. 

ʇʨʠ ʘʥʘʣʽʟʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʨʦʙʦʪʘʤ, ʱʦ 

ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʴ ʥʘ ʧʨʦʙʣʝʤʽ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ˇʨʫʥʪʠ [13,14,15,16,17,18]. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ 

ʟʨʦʙʠʣʠ: 

ʂʨʽʥʦʚ ɭ.ʃ. - ʱʝ ʚ 1940-ʭ ʨʦʢʘʭ ʧʨʦʚʦʜʠʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʦʤʝʪʨʽʾ (ʧʝʨʰʘ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ), ʷʢʽ ʩʪʘʣʠ ʧʦʯʘʪʢʦʤ 

ʨʦʙʽʪ ʟ ʦʧʪʠʢʠ ʣʘʥʜʰʘʬʪʽʚ. 
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ɸʬʘʥʘʩʴʻʚʘ ʊ.ɺ. - ʚ 1960-ʭ ʨʦʢʘʭ ʧʨʦʚʦʜʠʣʘ ʜʦʩʣʽʜʞʝʥʥʷ ʘʝʨʦʤʝʪʦʜʽʚ ʧʨʠ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʽ ʽ ʜʦʩʣʽʜʞʝʥʥʽ ˇʨʫʥʪʽʚ; Frey H.T. - Agricultural Applications Of 

Remote Sensing: the potential from space platforms. 

ɺ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʫ 1970-ʭ ʨʦʢʘʭ ʟ ʧʦʷʚʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʙʘʛʘʪʦ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʥʽʤʘʣʴʥʠʭ ʩʠʩʪʝʤ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʷʩʢʨʘʚʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʨʦʩʣʠʥʥʦʩʪʽ. ɺʯʝʥʠʤʠ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ 

ʜʦʩʣʽʜʞʝʥʴ: ʊʦʣʯʻʣʴʥʽʢʦʚ ʖ.ʉ. ï ʦʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʫ; ʌʝʜʯʝʥʢʦ ʇ.ʇ., 

ʂʦʥʜʨʘʪʴʻʚ ʂ.ʗ., ɼʤʠʪʨʝʥʢʦ ɺ.ʃ., ɺʝʣʠʯʢʦ ɺ.ɸ., Stewart B.A., . Marshall J. K.  [19, 

20] ï ʩʧʝʢʪʨʘʣʴʥʘ ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ˇʨʫʥʪʽʚ ʩ/ʛ ʫʛʽʜʴ; ɸʥʜʨʦʥʥʽʢʦʚ ɺ.ʃ. ï 

ʘʝʨʦʢʦʩʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ; ɺʠʥʦʛʨʘʜʦʚ ɹ.ɺ. ï ʢʦʩʤʽʯʥʽ ʤʝʪʦʜʠ 

ʟʝʤʣʝʚʝʜʝʥʥʷ. 

ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʫ 1981 ʨʦʮʽ ʢʘʪʘʣʦʛ ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ˇʨʫʥʪʽʚ, ʪʘ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʘʶʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

ˇʨʫʥʪʽʚ ʨʽʟʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ, ʜʦʩʣʽʜʞʝʥʦ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʩʧʝʢʪʨʘʣʴʥʽ ʚʽʜʙʠʚʘʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ: ʧʦʚʝʨʭʥʝʚʘ ʩʪʨʫʢʪʫʨʘ, ʩʪʫʧʽʥʴ 

ʦʙʨʦʙʢʠ, ʚʦʣʦʛʽʩʪʴ. ʆʨʣʦʚ ɼ.ʉ. ï ʘʝʨʦʢʦʩʤʽʯʥʽ ʤʝʪʦʜʠ ʚ ˇʨʫʥʪʦʟʥʘʚʩʪʚʽ ; 

Baumgardner M. F.Stoner E. R.,  - Characteristic variations in reflectance of surface 

soils. ɺ 1986 ʨʽʢ ʂʣʝʱʝʥʢʦʤ ʆ.ɼ. - ʚʠʨʦʙʥʠʯʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʝʨʦʢʦʩʤʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ [21]. 

ɿ 1990-ʭ ʨʦʢʽʚ, ʂʨʘʩʦʚʩʴʢʠʡ ɻ.ʗ. ï ʢʦʩʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴ 

ʪʝʭʥʦʛʝʥʥʠʤ ʧʠʣʦʤ; ʈʦʟʫʤʥʠʡ ɯ.ɸ. [22] ï ʢʦʩʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ˇʨʫʥʪʽʚ; ʗʢʦʚʣʻʚ ɭ.ʆ. [23], ʈʫʜʴʢʦ ɻ.ɯ. [24], ʊʘʨʘʨʽʢʦ ɸ.ɻ.[25] ï 

ʜʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʽ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ; Kamio Y., 

Bajwa S.G., Tian L.F. - soil fertility characterization heat cultural fields using hyperspec 

tralremotesensing; Thenkabail P.S. ï Hyperspectral Remote Sensing of Vegetation. 

ɺ ʋʢʨʘʾʥʽ ʚ ʦʙʣʘʩʪʽ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ˇʨʫʥʪʽʚ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʚʯʝʥʠʭ: 

ʃʷʣʴʢʦ ɺ.ɯ.- ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ [26]; ʇʦʧʦʚ ʄ.ʆ. - 
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ʧʨʦʛʥʦʟ ʫʨʦʞʘʶ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘ ʙʘʛʘʪʴʤʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ɼɿɿ [27]; 

ʄʻʜʚʻʜʻʚ ɺ.ɺ., ʄʠʨʮʭʫʣʘʚʘ ʎ.ɽ., ʊʨʦʬʠʤʯʫʢ ʆ.ʄ., ɼʦʚʛʠʡ ʉ.ʆ., ʂʨʘʩʦʚʩʴʢʠʡ 

ɻ.ʗ., ɻʨʝʢʦʚ ʃ.ɼ. ʪʘ ʽʥ.ï ʢʦʩʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴ; ʇʘʥʘʩ ʈ.ʄ. - 

ʢʦʩʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ [28, 29, 30, 31]. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʜʫʪʴʩʷ ʚʞʝ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ 

ʨʦʢʽʚ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʷ ʝʬʝʢʪʠʚʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʠʣʘ: ʟʙʝʨʝʞʝʥʥʷ ʾʭ 

ʨʦʜʶʯʦʩʪʽ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʚʠʨʦʱʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʩ/ʛ ʧʨʦʜʫʢʮʽʾ [32]. 

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʪʘ ʦʛʣʷʜ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ 

ʙʘʟʠ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʩʠʩʪʝʤʘ ʾʭ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʢʠ ʥʝʜʦʩʢʦʥʘʣʘ. ɺʦʥʘ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʯʝʨʧʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʽʚ ʪʘ ʷʢʽʩʪʴ ʚʠʨʦʱʝʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʟʝʤʝʣʴ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫʨʦʞʘʡʥʦʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʝʣʠʢʘ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘ ʬʦʥʽ 

ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʟʫʤʦʚʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘ 

ʛʝʥʝʪʠʯʥʦ-ʤʦʜʝʬʽʢʦʚʘʥʦʤʫ ʨʽʚʥʽ, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ [33]. 

ʊʦʤʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʪʘ 

ʽʩʥʫʶʯʽ ʚ ʋʢʨʘʾʥʽ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʘʥʠʭ ɼɿɿ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʨʦʙʦʪʘʤ, ʱʦ 

ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʴ ʥʘ ʧʨʦʙʣʝʤʽ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ˇʨʫʥʪʠ. 
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1.2. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

 

1.2.1. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ. 

 

ɼʦ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʚ ʦʩʥʦʚʥʠʭ ʢʦʩʤʽʯʥʠʭ ʜʝʨʞʘʚʘʭ (ʉʐɸ, ʌʨʘʥʮʽʾ, ʉʈʉʈ, 

ɯʥʜʽʾ) ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ɼɿɿ, ʘ ʪʘʢʦʞ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ 

ʤʽʞʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʠʡʦʤ, ʦʙʨʦʙʢʫ ʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ, ʨʦʟʧʦʯʘʣʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʽʜʩʠʩʪʝʤʘ ʘʝʨʦʢʦʩʤʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [34, 35]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ɼɿɿ ʚ ʋʢʨʘʾʥʽ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ 

ʢʦʩʤʽʯʥʽʡ ʛʘʣʫʟʽ. ʇʝʨʰʘ ʜʝʨʞʘʚʥʘ ʢʦʩʤʽʯʥʘ ʧʨʦʛʨʘʤʘ ʋʢʨʘʾʥʠ ʙʫʣʘ ʫʭʚʘʣʝʥʘ ʚ 

1993 ʨʦʮʽ, ʤʝʪʦʶ ʷʢʦʾ ʙʫʣʦ ʟʙʝʨʝʞʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʢʦʩʤʽʯʥʦʾ ʛʘʣʫʟʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʚʠʭʦʜʫ ʋʢʨʘʾʥʠ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʨʠʥʦʢ 

ʢʦʩʤʽʯʥʠʭ ʧʦʩʣʫʛ . 

ɽʨʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ɼɿɿ ʨʦʟʧʦʯʘʣʘʩʷ ʧʽʩʣʷ ʟʘʧʫʩʢʫ ʫ 1995 ʨʦʮʽ ʧʝʨʰʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʂɸ çʉʽʯ-1è, ʷʢʠʡ ʙʫʣʦ ʦʙʣʘʜʥʘʥʦ ʟʘʩʦʙʘʤʠ ɼɿɿ ʚ ʦʧʪʠʯʥʦʤʫ ʪʘ 

ʨʘʜʽʦʜʽʘʧʘʟʦʥʽ. 17 ʩʝʨʧʥʷ 2011 ʨʦʢʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʟʘʧʫʩʢ ʫʢʨʘʾʥʩʴʢʦʛʦ ʂɸ çʉʽʯ-

2è. ʁʦʛʦ ʙʫʣʦ ʦʩʥʘʱʝʥʦ ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ 5 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʘʭ. 

ʋ 2013 ʨʦʮʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ V ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʮʽʣʴʦʚʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ 

ʢʦʩʤʽʯʥʫ ʧʨʦʛʨʘʤʫ ʋʢʨʘʾʥʠ ʥʘ 2013-2017 ʨʦʢʠ, ʟʛʽʜʥʦ ʷʢʦʾ ʧʣʘʥʫʚʘʚʩʷ ʟʘʧʫʩʢ 

ʫʢʨʘʾʥʩʴʢʠʭ ʩʫʧʫʪʥʠʢʽʚ ɼɿɿ: çʉʽʯ-2-1è, çʉʽʯ-2ʄè ʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ 2,5 

ʤʝʪʨʠ ʪʘ çʉʽʯ-3ʈè ʦʙʣʘʜʥʘʥʠʡ ʩʫʯʘʩʥʠʤ ʨʘʜʽʦʣʦʢʘʪʦʨʦʤ ʽʟ ʩʠʥʪʝʟʦʚʘʥʦʶ 

ʘʧʝʨʪʫʨʦʶ. ɼʘʥʘ ʧʨʦʛʨʘʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʨʽʰʝʥʥʷ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ 
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ʟʘʚʜʘʥʴ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ,  

ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚ ʛʘʣʫʟʽ ɼɿɿ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʪʘ ʩʧʽʚʧʨʘʮʽ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʛʨʘʤʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ɿʝʤʣʽ [36]. 

ɺʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʣʶʜʝʡ ʥʘ ʜʦʚʢʽʣʣʷ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʽʦʜʠʯʥʠʭ ʪʘ ʙʝʟʧʝʨʝʨʚʥʠʭ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʝʨʰʦʯʝʨʛʦʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʷʢ 

ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʜʦʚʢʽʣʣʷ. ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʷʢ ʥʘʚʢʦʣʦ ʦʢʨʝʤʠʭ ʦʙ'ʻʢʪʽʚ-ʟʘʙʨʫʜʥʶʚʘʯʽ, ʪʘʢ ʽ ʚ ʤʝʞʘʭ ʨʝʛʽʦʥʽʚ, ʢʨʘʾʥ ʪʘ 

ʢʦʥʪʠʥʝʥʪʽʚ. ʂʦʩʤʽʯʥʽ  ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ  ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʢʣʘʣʠ ʩʠʩʪʝʤʫ  

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʷʢʦʛʦ ʻ 

ʦʙôʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʾʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʪʘ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦʜʦ ʦʭʦʨʦʥʠ ˇʨʫʥʪʽʚ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ [37, 38]. 

 

 

1.2.2. ʌʫʥʢʮʽʾ ʪʘ ʧʣʘʪʬʦʨʤʠ ʩʠʥʪʝʟʫ ʛʝʦʤʦʜʝʣʽ ʜʽʻʚʦʛʦ ʩʝʟʦʥʥʦʛʦ ʝʢʦʣʦʛʦ-

ʨʝʩʫʨʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ 

 

ɺ ʋʢʨʘʾʥʽ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʩʪʦʷʪʴ ʧʨʦʙʣʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʾʭʥʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʘʥʘʣʽʟʦʤ ʩʪʘʥʫ 

ˇʨʫʥʪʦʚʦ-ʣʘʥʜʰʘʬʪʥʠʭ; ʢʦʤʧʣʝʢʩʽʚ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ (ʘʥʦʤʘʣʴʥʘ 

ʨʦʟʦʨʘʥʽʩʪʴ ʜʦ 60%), ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ ʝʢʦʣʦʛʽʾ ʪʘ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ˇʨʫʥʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʥʪʨʦʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʾ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʦʮʽʥʢʠ ʧʦʨʫʰʝʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʽʰʫʚʘʪʠʩʷ ʟʘʚʜʘʥʥʷ:  
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- ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʬʪʦʶ, ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ʽ ʽʥʰʠʤʠ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ;  

- ʚʠʜʽʣʝʥʥʷ ʜʽʣʷʥʦʢ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʧʨʠʯʠʥ  ʾʭ 

ʜʝʛʨʘʜʘʮʽʾ;  

- ʚʠʷʚʣʝʥʥʷ ʩʦʣʦʥʯʘʢʦʚʠʭ ʤʘʩʠʚʽʚ ʪʘ ʧʦʨʫʰʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ; 

(ʨʠʩ.1.1). 

ʊʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ ʩʫʯʘʩʥʠʭ ɻɯʉ ï ʧʣʘʪʬʦʨʤ 

ʩʠʥʪʝʟʫʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʛʝʦʤʦʜʝʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ: 

- ʦʪʨʠʤʘʪʠ ʦʙ'ʻʢʪʠʚʥʽ ʦʮʽʥʢʠ ʨʦʟʦʨʘʥʦʩʪʽ ʚʠʟʥʘʯʝʥʠʭ ʜʽʣʷʥʦʢ ʪʝʨʠʪʦʨʽʡ 

ʩʫʙôʻʢʪʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʫʩʪʨʦʶ ʜʝʨʞʘʚʠ; 

- ʦʪʨʠʤʘʪʠ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ; 

- ʚʽʜʩʪʝʞʠʪʠ ʜʠʥʘʤʽʢʫ ʧʨʦʮʝʩʽʚ ʚʽʪʨʦʚʦʾ ʪʘ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ; 

- ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ, ʘʙʦ ʝʬʝʢʪʠʚʥʠʡ ʩʢʣʘʜ ʟʘʭʦʜʽʚ ʧʦ ʧʦʣʽʧʰʝʥʥʶ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʫ ʤʝʞʘʭ ʚʠʟʥʘʯʝʥʠʭ ʟʝʤʝʣʴʥʠʭ ʤʘʩʠʚʽʚ; 

- ʚʠʟʥʘʯʠʪʠ ʩʝʟʦʥʥʫ ʘʙʦ ʙʘʛʘʪʦʨʽʯʥʫ ʜʠʥʘʤʽʢʫ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ; 

- ʧʨʦʚʦʜʠʪʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʪʘ ʢʦʥʪʨʦʣʴ ʩʽʚʦʟʤʽʥ; 

- ʚʠʢʦʥʫʚʘʪʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʝʥʠʭ 

ʟʝʤʝʣʴʥʠʭ ʤʘʩʠʚʽʚ; 

- ʦʪʨʠʤʫʚʘʪʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩ/ʛ ʢʫʣʴʪʫʨ ʫ ʧʝʨʽʦʜʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ: 

- ʟʘʙʝʟʧʝʯʠʪʠ ʬʫʥʢʮʽʾ ʜʽʻʚʦʛʦ ʩʝʟʦʥʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʝʤʝʣʴ, ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʷʢʦʛʦ ʧʦʣʷʛʘʶʪʴ ʫ: 
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ʈʠʩ. 1.1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʢʠ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ  

 

ɾʦʚʪʝʥʴïʙʝʨʝʟʝʥʴ: 

1. ɺʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

2. ʇʨʦʛʥʦʟ ʚʠʤʝʨʟʘʥʥʷ ʦʟʠʤʠʭ. 

3. ʆʮʽʥʢʘ ʧʦʚʝʥʝʚʦʾ ʩʠʪʫʘʮʽʾ. 

 

ʂʚʽʪʝʥʴïʪʨʘʚʝʥʴ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʘʰʥʽ ʧʽʜ ʦʟʠʤʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

2. ʆʮʽʥʢʘ ʧʣʦʱ ʜʝʛʨʘʜʦʚʘʥʠʭ ʽ ʟʘʛʠʙʣʠʭ ʦʟʠʤʠʭ. 

3. ɺʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʧʽʜ ʤʦʥʦʢʫʣʴʪʫʨʘʤʠ. 

6. ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʽʚ. 

7. ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʟʥʘʯʝʥʠʭ ʜʽʣʷʥʦʢ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʏʝʨʚʝʥʴïʣʠʧʝʥʴ: 
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1. ʆʮʽʥʢʘ ʩʪʘʥʫ ʩʭʦʜʞʝʥʥʷ ʢʫʣʴʪʫʨ. 

3. ɺʠʟʥʘʯʝʥʥʷ ʧʣʦʱ ʥʝ ʟʘʡʥʷʪʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

4. ɺʠʷʚʣʝʥʥʷ ʘʨʝʘʣʽʚ ʚʨʘʞʝʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʥʘʩʣʽʜʦʢ ʩʪʠʭʽʡʥʠʭ 

ʷʚʠʱ (ʛʨʘʜ, ʟʣʠʚʠ, ʫʨʘʛʘʥʠ, ʟʘʩʫʭʘ, ʧʦʞʝʞʽ). 

5. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʧʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʦʢʨʝʤʠʭ 

ʟʝʤʝʣʴʥʠʭ ʤʘʩʠʚʽʚ. 

6. ʆʧʝʨʘʪʠʚʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʽ ʤʘʩʠ ʬʽʪʦʮʝʥʦʟʽʚ. 

7. ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʪʫʨʽʚ ʜʽʣʷʥʦʢ ʟʝʤʝʣʴʥʠʭ ʤʘʩʠʚʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. 

ʉʝʨʧʝʥʴïʚʝʨʝʩʝʥʴ: 

1. ʄʦʥʽʪʦʨʠʥʛ ʨʦʙʽʪ ʧʦ ʟʙʦʨʫ ʫʨʦʞʘʶ. 

2. ʆʮʽʥʢʘ ʛʦʪʦʚʥʦʩʪʽ ʫʛʽʜʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʩʝʟʦʥʫ (ʚʦʣʦʛʦʟʘʧʘʩ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʽʥ.). 

ʂʦʩʤʽʯʥʽ ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ 

ʜʠʩʪʘʥʮʽʡʥʦ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʠʤʠ. ɺʦʥʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʨʝʻʩʪʨʘʮʽʾ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʡʜʝ ʚʽʜ ɿʝʤʣʽ - ʾʾ ʚʣʘʩʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʚʽʜʙʠʪʠʭ ʥʝʶ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ ʘʙʦ ʚʽʜʙʠʪʦʛʦ ʰʪʫʯʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ (ʨʘʜʽʦʭʚʠʣʴʦʚʦʛʦ, ʣʘʟʝʨʥʦʛʦ). ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʶʪʴ ʟʥʽʤʦʢ - 

ʜʚʦʚʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʧʨʝʜʩʪʘʚʣʷʻ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʫ ʬʦʨʤʫ ʨʝʻʩʪʨʘʮʽʾ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʥʝʩʝ ʛʝʦʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙ'ʻʢʪʠ, ʷʢʽ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ[39]. 

ʇʨʠ ʩʫʯʘʩʥʠʭ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʧʝʢʪʨ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ 

ʢʦʣʠʚʘʻʪʴʩʷ  ʚʽʜ 0,4 ʤʢʤ ʜʦ 3.2 ʤʢʤ - ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʜʦ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ 

ʨʘʜʽʦʭʚʠʣʴ. 

ɼʽʘʧʘʟʦʥʠ ʦʧʪʠʯʥʠʭ ʭʚʠʣʴ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ɼɿɿ: 

1. ʆʧʪʠʯʥʠʡ (0,4-0,75 ʤʢʤ): 

- ʬʽʦʣʝʪʦʚʠʡ (0,38-0,45 ʤʢʤ); 
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- ʙʣʘʢʠʪʥʠʡ (0,45-0,48); 

- ʩʠʥʽʡ (0,45-0,51); 

- ʟʝʣʝʥʠʡ (0,52-0,58); 

- ʞʦʚʪʠʡ (0,58-0,60); 

- ʧʦʤʘʨʘʥʯʝʚʠʡ (0,62-0,65); 

- ʯʝʨʚʦʥʠʡ (0,66-0,75). 

2. ɯʥʬʨʘʯʝʨʚʦʥʠʡ (0,75-1000 ʤʢʤ): 

- ʙʣʠʞʥʽʡ ɯʏ (0,75-1,3); 

- ʩʝʨʝʜʥʽʡ (1,3-3 ʤʢʤ); 

- ʜʘʣʴʥʽʡ (ʪʝʧʣʦʚʠʡ) ʽʥʬʨʘʯʝʨʚʦʥʠʡ (3-1000 ʤʢʤ). 

3. ʄʽʢʨʦʭʚʠʣʴʦʚʠʡ (1-10 000 ʤʤ): 

- ʍ-ʜʽʘʧʘʟʦʥ - 3 ʩʤ; 

- ʉ-ʜʽʘʧʘʟʦʥ - 5,6 ʩʤ; 

- L-ʜʽʘʧʘʟʦʥ - 23 ʩʤ. 

ʇʨʠʡʤʘʯʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʯʫʪʣʠʚʽ ʜʦ ʧʨʦʤʝʥʽʚ ʨʽʟʥʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʜʽʘʧʘʟʦʥʽʚ, ʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙ'ʻʢʪʽʚ. ʅʘʡʙʽʣʴʰ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʡʤʘʯʽ ʚʽʜʙʠʪʦʛʦ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʽ 

ʨʝʻʩʪʨʫʶʪʴ ʡʦʛʦ ʨʽʟʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʽ ʚ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʤʠ ʦʪʨʠʤʫʻʤʦ ʨʽʟʥʽ ʟʦʙʨʘʞʝʥʥʷ ʮʠʭ 

ʦʙ'ʻʢʪʽʚ ʥʘ ʟʥʽʤʢʘʭ. 

 

1.3. ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

 

ʈʦʟʛʣʷʥʝʤʦ ʬʽʟʠʯʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ ʩʠʛʥʘʣʫ ɼɿɿ ʚ 

ʦʧʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

 ʇʽʜ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ (ʂʉʗ) ʨʦʟʫʤʽʻʪʴʩʷ 

ʚʟʘʻʤʦʜʽʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʦʧʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽʟ ʧʣʦʱʝʶ ʟʦʥʜʫʚʘʥʥʷ. ɺ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʢʦʝʬʽʮʽʻʥʪ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ r ï

ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʧʽʜʩʪʠʣʴʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʪʘ ʨʽʚʥʷʻʪʴʩʷ  ʚʽʜʥʦʰʝʥʥʶ ʷʩʢʨʘʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʚ 

ʟʘʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ B(l) ʜʦ ʧʦʚʝʨʭʥʽ ʨʦʟʩʽʶʚʘʥʥʷ ɺ0(l) ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʽʜʙʠʪʪʷ, 

ʱʦ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ: 

 

 

    (1.1) 

 

ɿʘ ʽʜʝʘʣʴʥʠʡ ʨʦʟʩʽʶʚʘʯ ʟʘʟʚʠʯʘʡ ʙʝʨʫʪʴ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʨʦʟʩʽʶʶʪʴ ʚʩʽ ʜʦʚʞʠʥʠ 

ʭʚʠʣʴ ʩʧʝʢʪʨʘ, ʥʘʧʨʠʢʣʘʜ, ʚʦʜʥʽ ʧʦʚʝʨʭʥʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʽʩʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ 

ʨʦʟʨʘʭʫʚʘʪʠ ʩʧʝʢʪʨʘʣʴʥʫ ʷʩʢʨʘʚʽʩʪʴ ʢʦʞʥʦʛʦ ʧʽʢʩʝʣʷ Lɚ. 

ʂʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ, ʢʦʣʠ ʚ ʥʴʦʛʦ ʚʚʝʜʝʥʽ ʛʝʦʜʝʟʠʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʟʝʤʝʣʴʥʦʾ 

ʜʽʣʷʥʢʠ, ʤʦʞʝ ʥʘʜʘʪʠ ʪʦʯʥʝ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʪʘ ʜʦʧʦʤʦʛʪʠ ʚ ʮʽʣʴʦʚʦʤʫ 

ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʥʘʜʘʥʥʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʥʦʤʝʨʘ ʟʝʤʝʣʴʥʽʡ ʜʽʣʷʥʮʽ ʧʽʜ ʯʘʩ ʦʬʦʨʤʣʝʥʥʷ ʧʨʘʚʘ 

ʚʣʘʩʥʦʩʪʽ ʯʠ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɼʣʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʟʥʽʤʘʣʴʥʦʾ 

ʘʧʘʨʘʪʫʨʠ ʨʽʟʥʠʭ ʂɸ ʚʦʥʘ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʚʨʘʭʦʚʫʶʯʠ 

ʫʤʦʚʠ ʟʡʦʤʢʠ: 

 

IRS-P6 (LISS-III, AWiFS):        ,   (1.2) 

 

Landsat-7 (ETM+):         ,   (1.3) 

 

Landsat-8(OLI):      ,     (1.4) 
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ʜʝ: ML - ʢʦʝʬʽʮʽʻʥʪ ʢʘʣʽʙʨʫʚʘʥʥʷ (ʤʝʪʘʜʘʥʽ RADIANCE_MULT_BAND_x, ʭ-

ʥʦʤʝʨ ʟʦʥʠ), L - ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʷʩʢʨʘʚʦʩʪʽ (ʤʝʪʘʜʘʥʽ 

RADIANCE_ADD_BAND_x, ʭ - ʥʦʤʝʨ ʟʦʥʠ). 

 

Rapid-L:      ,          (1.5) 

ʜʝ: Qcal - ʷʩʢʨʘʚʽʩʪʴ ʧʽʢʩʝʣʷ, Qcalmax = ʤʘʢʩʠʤʘʣʴʥʘ ʷʩʢʨʘʚʽʩʪʴ ʧʽʢʩʝʣʘ, Lmax, 

Lmin= ʢʘʣʽʙʨʫʚʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʷʩʢʨʘʚʦʩʪʽ. 

 

Astra 4A:       ,     (1.6) 

ʜʝ: Uʩʩ ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʘ  (ʪʘʙʣ. 1.4). 

 

QuickBird:            ,      (1.7) 

 

ʜʝ ȹɚ - ʝʬʝʢʪʠʚʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ [ʤʢʤ]. 

 

ʂʦʝʬʽʮʽʻʥʪ ʩʧʝʢʪʨʘʣʴʥʦʾ  

ʷʩʢʨʘʚʦʩʪʽ):           (1.8) 

 

ʜʝ: ˊ=3,14159265 ï ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʥʩʪʘʥʪʘ, cosϹ - ʢʦʩʠʥʫʩ ʟʝʥʽʪʥʦʛʦ ʢʫʪʘ 

ʩʦʥʮʷ ʜʦʨʽʚʥʶʻ cos (900 - ʚʠʩʦʪʘ ʩʦʥʮʷ), D2 - ʢʚʘʜʨʘʪ ʚʽʜʩʪʘʥʽ ʤʽʞʟʝʤʣʝʶ ʽ ʩʦʥʮʝʤ 

ʚ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʷʭ (ʪʘʙʣ. 1.2), ESUNɚ ï ʩʝʨʝʜʥʻʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

(ʪʘʙʣ. 1.1.). 

 

ʊʘʙʣʠʮʷ 1.1 

ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʷ 

ˉ ʢʘʥʘʣʫ ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ (W*ʤ2*SR-1*ʤʢʤ-1) 

1 1,688 

2 1,415 
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3N 0,862 

3B 0,862 

4 0,2174 

5 0,0696 

6 0,0625 

7 0,0597 

8 0,0417 

9 0,0318 

10 0.006822 

11 0.006780 

12 0.006590 

13 0.005693 

14 0.005225 

 

ʊʘʙʣʠʮʷ 1.2 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʟʝʤʣʝʶ ʽ ʩʦʥʮʝʤ ʚ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʜʠʥʠʮʷʭ 

ɼʝʥʴ ʚ ʨʦʮʽ ɺʽʜʩʪʘʥʴ ɼʝʥʴ ʚ ʨʦʮʽ ɺʽʜʩʪʘʥʴ ɼʝʥʴ ʚ ʨʦʮʽ ɺʽʜʩʪʘʥʴ 

1,365 .9832 121 1.0076 242 1.0092 

15 .9836 135 1.0109 258 1.0057 

32 .9853 152 1.0140 274 1.0011 

46 .9878 166 1.0158 288 .9972 

60 .9909 182 1.0167 305 .9925 

74 .9945 196 1.0165 319 .9892 

91 .9993 213 1.0149 335 .9860 

106 1.0033 227 1.0128 349 .9843 

 

ɼʠʩʪʘʥʮʽʡʥʠʡ ʢʦʩʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʝʤʝʣʴ ʪʘ ʾʭ ʩʪʘʥʫ ʟʘ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʯʠ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ. ʋ ʨʘʟʽ, ʢʦʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʪʽʣʴʢʠ ʦʜʠʥ ʩʧʝʢʪʨʘʣʴʥʠʡ ʢʘʥʘʣ ʟʡʦʤʢʠ (ʥʘʧʨʠʢʣʘʜ, ʧʘʥʭʨʦʤʘʪʠʯʥʠʡ ʟʥʽʤʦʢ), ʜʘʥʽ 

ɼɿɿ ʜʘʶʪʴ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʽʣʴʢʠ ʪʽ ʪʠʧʠ, ʱʦ ʨʽʟʥʷʪʴʩʷ ʟʘ ʟʥʘʯʝʥʥʷʤʠ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʂʗ [40]. 

 

ʊʘʙʣʠʮʷ 1.3 
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ʉʝʨʝʜʥʻ ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

Landsat-4, 5, 7 IRS Rapid 

Eye ˉ 

ʢʘʥʘʣʫ 

TM ETM+ LISS-IV LISS-III  AWIFS 

watts/(meter*squared*Õ

m) 
watts/(meter*squared*Õm) 

1 1957 1969,0 - - - 1950 

2 1825/1826 1840,0 1853,6 1846,77 1849,82 1815 

3 1557/1554 1551,0 1581,6 1575,50 1579,37 1566 

4 1033/1036 1044,0 1114,3 1007,34 1075,11 1352 

5 214,9/215 225,7 - 236,65 235,83 1121 

7 80,72/82,67 82,07  - - - - 

8 - 1368,0 - - - - 

 

ʆʩʥʦʚʥʽ ʦʧʪʠʯʥʦ ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ˇʨʫʥʪʽʚ ï ʛʫʤʫʩʦʚʽ ʨʝʯʦʚʠʥʠ, ʦʢʩʠʜʠ 

ʟʘʣʽʟʘ, ʩʚʽʪʣʦ ʟʘʙʘʨʚʣʝʥʽ ʤʽʥʝʨʘʣʴʥʽ ʩʧʦʣʫʢʠ. ɰʭʥʽ ʩʧʝʢʪʨʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʦʟʛʣʷʥʫʪʦ ʚ ʧʨʘʮʷʭ [41]. ɼʣʷ ʛʫʤʫʩʦʚʠʭ ʨʝʯʦʚʠʥ (ʛʫʤʽʥʦʚʽ ʢʠʩʣʦʪʠ ʽ 

ʩʫʣʴʬʦʢʠʩʣʦʪʠ) ʭʘʨʘʢʪʝʨʥʘ ʥʠʟʴʢʘ ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʂʗ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʫʤʫʩʫ. ɼʣʷ ʬʫʣʴʚʦʢʠʩʣʦʪ 

ʭʘʨʘʢʪʝʨʥʝ ʧʽʜʚʠʱʝʥʝ ʚʽʜʙʠʚʘʥʥʷ ʚ ʟʝʣʝʥʽʡ ʽ ʯʝʨʚʦʥʽʡ ʜʽʣʷʥʢʘʭ ʩʧʝʢʪʨʘ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʢʦʧʠʯʝʥʦ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʩʧʝʢʪʨʘʣʴʥʽ 

ʟʘʣʝʞʥʦʩʪʽ  ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʽʜʩʪʠʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʩʢʣʘʜʝʥʦ ʢʘʪʘʣʦʛʠ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʚʽʜʙʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ [42]. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ 

ʛʨʘʬʽʢʘ - ʢʨʠʚʦʾ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ. ʅʘ ʡʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ ʧʦʟʥʘʯʝʥʽ 

ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʩʧʝʢʪʨʫ, ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ - ʢʦʝʬʽʮʽʻʥʪʠ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ. 

ʅʘ ʦʩʥʦʚʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʟʘʩʥʦʚʘʥʽ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʽ ʧʨʠʡʦʤʠ 

ʦʪʨʠʤʘʥʥʷ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ (ʙʘʛʘʪʦʟʦʥʘʣʴʥʘ, ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʘ ʟʡʦʤʢʘ) ʽ ʾʭ 

ʦʙʨʦʙʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʘʚʪʦʤʘʪʠʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʧʦ ʟʥʽʤʢʘʭ. ʆʜʥʠʤ ʽʟ 

ʟʘʚʜʘʥʴ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʻ ʚʠʚʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ˇʨʫʥʪʽʚ. ʆʩʥʦʚʥʠʡ ʰʣʷʭ ʚʠʚʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ - 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ, ʧʦʣʴʦʚʦʛʦ ʘʙʦ ʘʝʨʦʢʦʩʤʽʯʥʦʛʦ 

ʩʧʝʢʪʨʦʤʝʪʨʫʚʘʥʥʷ. 

ʇʦ ʩʧʝʢʪʨʘʣʴʥʽʡ ʷʩʢʨʘʚʦʩʪʽ ʫ ʚʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʜʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʨʠʚ ˇʨʫʥʪʦʚʦʾ  ʧʦʚʝʨʭʥʽ ʯʽʪʢʦ ʜʽʣʠʪʴʩʷ ʥʘ 

ʜʝʢʽʣʴʢʘ ʢʣʘʩʽʚ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʠʡ ʩʚʽʡ ʚʠʛʣʷʜ ʢʨʠʚʦʾ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʷʩʢʨʘʚʦʩʪʽ (ʨʠʩ. 1.2). 

I ʢʣʘʩ (ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʪʘ ˇʨʫʥʪ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʽʟ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʯʝʨʚʦʥʦʾ ʟʦʥʠ ʩʧʝʢʪʨʫ. ʉʧʝʢʪʨʘʣʴʥʘ 

ʷʩʢʨʘʚʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʥʝʨʘʣʽʚ ʽ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʾʭ 

ʩʢʣʘʜʫ, ʘ ˇʨʫʥʪʽʚ - ʚʽʜ ʚʤʽʩʪʫ ʩʧʦʣʫʢ ʟʘʣʽʟʘ ʽ ʛʫʤʫʩʫ. ʈʽʟʥʽ ʤʽʥʝʨʘʣʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʩʤʫʛ ʧʦʛʣʠʥʘʥʥʷ ʥʘ ʧʝʚʥʠʭ ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʜʽʘʧʘʟʦʥʽ[43]. 

ʅʘ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʽʚ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʦʧʘʜʠ (ʩʧʝʢʪʨʘʣʴʥʘ 

ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʚʦʣʦʛʠʭ ˇʨʫʥʪʽʚ ʤʝʥʰʘ), ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʦ ʚ ʯʝʨʚʦʥʽʡ 

ʯʘʩʪʠʥʽ ʩʧʝʢʪʨʫ (ʨʠʩ. 1.2). 

 

ʈʠʩ. 1.2. ʉʭʝʤʘʪʠʟʦʚʘʥʽ ʢʨʠʚʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ 

ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ: I - ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʪʘ ˇʨʫʥʪ; II - ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ; III - ʩʥʽʞʥʠʡ 

ʧʦʢʨʠʚ; IV - ʚʦʜʥʽ ʧʦʚʝʨʭʥʽ 
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II ʢʣʘʩ (ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʭʘʨʘʢʪʝʨʥʠʤ ʤʘʢʩʠʤʫʤ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʷʩʢʨʘʚʦʩʪʽ (ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ) ʚ ʟʝʣʝʥʽʡ (0,55 ʤʢʤ), ʤʽʥʽʤʫʤʦʤ - ʫ 

ʯʝʨʚʦʥʽʡ (0,66 ʤʢʤ) ʽ ʨʽʟʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʙʠʚʘʥʥʷ ʚ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ 

ʟʦʥʽ. ɺʝʣʠʢʽ ʢʦʝʬʽʮʽʻʥʪʠ ʷʩʢʨʘʚʦʩʪʽ ʚ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʟʦʥʽ ʧʦʷʩʥʶʶʪʴʩʷ 

ʧʨʦʧʫʩʢʘʥʥʷʤ ʮʠʭ ʧʨʦʤʝʥʽʚ ʭʣʦʨʦʬʽʣʦʤ ʽ ʚʽʜʙʠʚʘʥʥʷʤ ʾʭ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʪʢʘʥʠʥ 

ʣʠʩʪʷ[43]. 

ʉʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢ ʧʨʘʚʠʣʦ, ʟʤʽʥʶʶʪʴʩʷ ʥʘ ʧʨʦʪʷʟʽ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ. ʈʦʩʣʠʥʥʽʩʪʴ ʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʯʫʪʪʻʚʦʶ ʢʦʤʧʦʥʝʥʪʦʶ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ  ̔ ʚʽʜʧʦʚʽʜʥʦ, ʽ ʥʘ ʾʾ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʴʥʠʡ 

ʚʧʣʠʚ ʤʘʶʪʴ ʷʢ ʜʦʚʛʦʯʘʩʦʚʽ ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ (ʢʣʽʤʘʪʠʯʥʘ ʟʦʥʘ, ʣʘʥʜʰʘʬʪ, ʪʠʧ 

ˇʨʫʥʪʫ ʽ ʪ.ʜ.), ʪʘʢ ʽ ʢʦʨʦʪʢʦ ʯʘʩʦʚʽ ʧʦʛʦʜʥʽ (ʦʧʘʜʠ, ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʦʥʷʯʥʘ 

ʨʘʜʽʘʮʽʷ, ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʽ ʪ.ʜ.). ɼʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʽ ʪʝʧʣʦ ʩʧʨʠʷʻ 

ʰʚʠʜʢʦʤʫ ʨʦʩʪʫ ʙʽʦʤʘʩʠ, ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ï ʚʠʩʠʭʘʥʥʷ, ʥʘʜʤʽʨʥʘ - ʚʠʤʦʢʘʥʥʷ. 

 

1.4. ʄʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ 

 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʧʨʦʙʣʝʤʠ ʦʮʽʥʢʠ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʨʦʟʨʦʙʢʦʶ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʪʘ ʧʨʘʢʪʠʢʠ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʟʘʡʤʘʣʠʩʷ 

ɿʘʡʯʝʥʢʦ ʖ.ʇ., L. Kleinrock, Lucas G., Philips G., Cuevas R., Kamio Y., Renard K.G., 

Metzner J.J., ʪʘ ʽʥʰʽ [43, 44, 45, 46]. ɺ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʚʠʨʽʰʝʥʦ ʚʘʞʣʠʚʫ ʟʘʜʘʯʫ 

ʦʮʽʥʢʠ ʟʘʪʨʠʤʦʢ ʚ ʨʦʟʦʩʝʨʝʜʞʝʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ ʰʣʷʭʦʤ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʜʘʯʽ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʚ ʪʘʢʠʭ ʤʝʨʝʞʘʭ [47]. ʂʦʥʪʨʦʣʴ ʟʘ 

ʩʪʘʥʦʤ ʤʝʨʝʞʽ ʤʘʶʪʴ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʦʙʨʦʙʢʠ ʧʘʢʝʪʽʚ ʜʘʥʠʭ ʥʘ 

ʢʦʞʥʦʤʫ ʚʫʟʣʽ ʪʘ ʩʪʘʥ ʽ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʢʦʞʥʦʛʦ ʢʘʥʘʣʫ ʟʚôʷʟʢʫ. ɺ ʨʦʙʦʪʘʭ 

ɸʣʽʰʝʚʘ ʅ.ɯ. ʟʦʢʨʝʤʘ, ʨʦʟʛʣʷʥʫʪʦ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʧʘʢʝʪʽʚ ʜʘʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʤʝʨʝʞʘʭ ʟ ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ. ʊʦʧʦʣʦʛʽʷ 
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ʤʝʨʝʞʽ ʟʘʜʘʻʪʴʩʷ ʚ ʛʨʘʬʽʯʥʦʤʫ ʨʝʞʠʤʽ, ʘʣʝ ʜʝʷʢʽ ʩʝʨʝʜʦʚʠʱʘ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʫʶʪʴ ʚʭʽʜʥʽ ʜʘʥʽ ʪʘʢʦʞ ʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʢʩʪʦʚʠʭ ʬʦʨʤʘʪʘʭ (ʨʠʩ.1.3). 

ɺ ʨʦʙʦʪʽ, ʚʨʘʭʦʚʫʶʯʽ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʨʫʰʝʥʴ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʚʜʦʩʢʦʥʘʣʝʥʦ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ (ʨʠʩ.1.3):  

- ʜʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʞ ʚʫʟʣʘʤʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ, ʧʝʨʝʜʘʻʪʴʩʷ ʦʢʨʝʤʠʤʠ 

ʧʘʢʝʪʘʤʠ;  

- ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʨʠʡʤʘʥʥʷ ʧʘʢʝʪʽʚ ʜʘʥʠʭ ʭʦʩʪ-ʧʨʠʡʤʘʯ ʧʨʘʮʶʻ ʘʥʘʣʦʛʽʯʥʦ 

ʢʦʤʫʪʘʪʦʨʫ; 

- ʧʽʜ ʯʘʩ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʝʜʘʯʘ ʤʘʩʠʚʫ ʜʘʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʩʝʘʥʩʦʚʦʤʫ 

ʨʝʞʠʤʽ, ʟʘ ʟʘʧʠʪʦʤ ʦʜʥʽʻʾ ʟ ʩʪʦʨʽʥ ʪʘ ʟʘʚʝʨʰʫʻʪʴʩʷ ʧʦ ʟʘʚʝʨʰʝʥʥʽ ʧʝʨʝʜʘʯʽ ʚʩʽʭ 

ʧʘʢʝʪʽʚ ʟʘʧʠʪʘʥʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ;  

 

 

ʈʠʩ. 1.3. ʄʘʨʰʨʫʪʠʟʘʮʽʾ ʥʘ ʤʝʨʝʞʥʦʤʫ ʨʽʚʥʽ 
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- ʢʽʣɹʢʽʩʪʴ ʢʦʤʫʪʘʪʦʨʽʚ ʥʘ ʰʣʷʭʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʢʝʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʦʩʪʽʡʥʠʤ ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʩʝʘʥʩʫ, ʘʣʝ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ ʩʝʘʥʩʫ ʜʦ ʩʝʘʥʩʫ;  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

1. ʇʨʦʚʝʜʝʥʦ ʥʘʫʢʦʚʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ˇʨʫʥʪʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

2. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʪʘ ʽʩʥʫʶʯʽ ʚ ʋʢʨʘʾʥʽ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ 

ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ ʙʘʟʫ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ɼɿɿ 

ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

3. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ 

(ʧʨʦʩʪʦʨʦʚʝ, ʩʧʝʢʪʨʘʣʴʥʝ ʪʘ ʯʘʩʦʚʝ ʨʦʟʨʽʟʥʝʥʥʷ) ʪʘ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʩʝʟʦʥʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ. 

4. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʘʶʯʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ˇʨʫʥʪʽʚ ʨʽʟʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ, ʜʦʩʣʽʜʞʝʥʦ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʝʢʪʨʘʣʴʥʽ ʚʽʜʙʠʚʘʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ: ʧʦʚʝʨʭʥʝʚʘ ʩʪʨʫʢʪʫʨʘ, 

ʩʪʫʧʽʥʴ ʦʙʨʦʙʢʠ, ʚʦʣʦʛʽʩʪʴ. 

5. ɺʜʦʩʢʦʥʘʣʝʥʦ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʥʘ ʤʝʨʝʞʥʦʤʫ 

ʨʽʚʥʽ ʤʽʞ ʚʫʟʣʘʤʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʦʢʨʝʤʠʤʠ ʧʘʢʝʪʘʤʠ. 
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ʈʆɿɼɯʃ 2. ʂʆʉʄɯʏʅʀʁ ʄʆʅɯʊʆʈʀʅɻ ʂʆʄʇʃɽʂʉʅʆɰ ʆʎɯʅʂʀ ʊɸ 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʉʊɸʅʋ ˆʈʋʅʊʆɺʆɻʆ ʇʆʂʈʀɺʋ 

 

ʆʮʽʥʢʘ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʚʠʚʯʝʥʥʷ ʡ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟʤʽʥ ʫ 

ʧʨʦʮʝʩʘʭ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʫ, ʟʘʚʜʘʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʙʫʜʦʚʦʶ ʢʘʨʪ 

ʜʠʥʘʤʽʢʠ. ʆʩʥʦʚʦʶ ʤʝʪʦʜʽʚ ʾʭ ʩʪʚʦʨʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʢʦʩʤʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ 

ʟʽʩʪʘʚʣʝʥʥʷ ʨʽʟʥʦʯʘʩʦʚʠʭ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ, ʷʢʽ ʬʽʢʩʫʶʪʴ ʩʪʘʥ ʦʙ'ʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʨʽʟʥʽ ʜʘʪʠ. ʈʝʘʣʽʟʘʮʽʷ ʮʠʭ ʤʝʪʦʜʽʚ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʦʯʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʫʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʦʪʨʠʤʘʥʥʷ ʟ ʥʠʭ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʦʪʨʝʙʫʻ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʂʦʤʧʣʝʢʩʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ɼɿɿ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʻ ʩʠʩʪʝʤʦʶ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʩʣʽʜʦʚʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ ɼɿɿ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʽʜʩʠʩʪʝʤʠ: ʚʚʝʜʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʢʘ 

ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

2.1. ɼɿɿ ʚ ʩʬʝʨʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

 

2.1.1. ɼʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

 

ʋʩʽ ʜʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʚʝʣʠʢʽ ʛʨʫʧʠ: ʘʝʨʦʢʦʩʤʽʯʥʽ ʪʘ 

ʛʝʦʬʽʟʠʯʥʽ. 

ʄʝʪʦʜ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʥʘʣʝʞʠʪʴ ʜʦ ʘʝʨʦʢʦʩʤʽʯʥʠʭ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʽʥ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʞʝ ʧʦʥʘʜ ʧʽʚʪʦʨʘ ʩʪʦʣʽʪʪʷ. 

ʇʦʯʘʪʦʢ ɼɿ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʧʝʨʰʠʤ ʾʾ 

ʬʦʪʦʛʨʘʬʫʚʘʥʥʷʤ ʽʟ ʧʦʚʽʪʨʷʥʦʾ ʢʫʣʽ ʬʦʪʦʢʘʤʝʨʦʶ (ʌʨʘʥʮʽʷ, 1850-ʪʽ ʨʦʢʠ). 

ʈʦʟʚʠʪʦʢ ʢʦʩʤʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ɼɿ, ʷʢʠʡ ʩʴʦʛʦʜʥʽ ʻ ʦʩʥʦʚʥʠʤ, ʨʦʟʧʦʯʘʚʩʷ ʽʟ ʟʘʧʫʩʢʫ 
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ʧʝʨʰʦʛʦ ʚ ʩʚʽʪʽ ʰʪʫʯʥʦʛʦ ʩʫʧʫʪʥʠʢʘ ɿʝʤʣʽ ʫ 1957 ʨ. ʇʝʨʰʠʤ ʩʫʧʫʪʥʠʢʦʤ, 

ʩʪʚʦʨʝʥʠʤ ʩʧʝʮʽʘʣʴʥʦ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ ʪʘ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ, ʩʪʘʚ ERTS-1 (1972 p.), ʧʽʟʥʽʰʝ ʧʝʨʝʡʤʝʥʦʚʘʥʠʡ ʥʘ Landsat-1.[48]. 

ʉʴʦʛʦʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɿʝʤʣʽ ʟ ʢʦʩʤʦʩʫ ʥʘʙʫʚʘʶʪʴ ʚʩʝʦʩʷʞʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʎʽʣʫ ʥʠʟʢʫ ʩʫʧʫʪʥʠʢʽʚ, ʦʩʥʘʱʝʥʠʭ ʧʨʠʣʘʜʘʤʠ ɼɿ (ʨʘʜʽʦʣʦʢʘʪʦʨʘʤʠ, 

ʩʢʘʪʪʝʨʦʤʝʪʨʘʤʠ, ʨʘʜʽʦʤʝʪʨʘʤʠ, ʦʧʪʠʯʥʦʶ ʪʝʭʥʽʢʦʶ), ʚʠʚʝʜʝʥʦ ʥʘ ʦʨʙʽʪʫ 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʦʙʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʠʨʦʜʦ-

ʨʝʩʫʨʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʮʽʥʢʠ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [49, 50]. 

ʇʨʠʰʚʠʜʰʝʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʢʦʩʤʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʚʦʨʶʻ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʫ ɼɿɿ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʠʟʢʦʶ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʆʯʝʚʠʜʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ, ʻ: 

ï  ʚʠʩʦʢʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ; ʦʛʣʷʜʦʚʽʩʪʴ, ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ, ʥʘʦʯʥʽʩʪʴ, 

ʥʝʦʙʭʽʜʥʘ ʜʝʪʘʣʴʥʽʩʪʴ; 

ï  ʧʨʠʨʦʜʥʘ ʛʝʥʝʨʘʣʽʟʘʮʽʷ; ʦʙ'ʻʢʪʠʚʥʽʩʪʴ; 

ï  ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ; 

ï  ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʨʘʡʦʥʠ; 

ï  ʧʝʨʝʚʘʞʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ, ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ ɻɯʉ. 

ʎʽ ʧʝʨʝʚʘʛʠ ʥʘʡʚʽʜʯʫʪʥʽʰʽ ʫ ʩʬʝʨʽ ʛʣʦʙʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘʢʦʞ ʫ ʩʬʝʨʽ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʝʨʞʘʚ, ʱʦ ʨʦʟʪʘʰʦʚʘ ʥʘ  ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ. ʇʨʦʪʝ 

ʧʨʠ  ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʚʠʨʽʰʝʥʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʤʝʪʦʜʠ ɼɿ 

ʤʦʞʫʪʴ ʫʩʧʽʰʥʦ ʜʦʧʦʚʥʶʚʘʪʠ ʢʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʴ ʽ ʥʘʚʽʪʴ ʢʦʥʢʫʨʫʚʘʪʠ 

ʟ ʥʠʤʠ ʟʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ. 
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ɼʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ (remotesensing, remotesurveying, RS) - ʧʨʦʮʝʩ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ (ʯʠ ʽʥʰʠʭ ʢʦʩʤʽʯʥʠʭ ʪʽʣ) ʪʘ ʦʙ'ʻʢʪʠ, 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʾʾ ʧʦʚʝʨʭʥʽ ʘʙʦ ʚ ʥʘʜʨʘʭ, ʜʠʩʪʘʥʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ [51, 52, 53]. 

ʅʦʩʽʻʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠ ʮʴʦʤʫ ʻ ʾʭ ʚʣʘʩʥʝ ʪʘ ʚʽʜʙʠʪʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ɼɿ, 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʩʪʘʥʽʚ ʦʙ'ʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʡ ʪʦʤʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭ ʜʠʩʪʘʥʮʽʡʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ ɼɿ ʦʪʨʠʤʫʶʪʴ ʜʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʚʠʛʣʷʜʽ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ. ʗʢʱʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʜʫʪʴ ʫ ʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʩʧʝʢʪʨʘ - 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥʘʭ, ʪʦ ʦʪʨʠʤʘʥʽ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʥʘʟʠʚʘʶʪʴ ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʤʠ. 

ʂʦʩʤʽʯʥʽ ʟʥʽʤʢʠ (ʢʦʩʤʦʟʥʽʤʢʠ) ʦʙ'ʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ï ʮʝ ʥʘʩʘʤʧʝʨʝʜ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʘʥʽ ʧʨʦ ʾʭ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ, 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʩʪʘʥ, ʟʤʽʥʠ ʚ ʯʘʩʽ ʪʦʱʦ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʦʟʥʽʤʢʽʚ 

ʧʦʪʨʝʙʫʻ ʟʥʘʥʥʷ ʾʭʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʚʠʜʦʙʫʚʘʥʥʷ ʟ ʥʠʭ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ [54, 55]. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʤʦʟʥʽʤʢʽʚ: ʜʽʘʧʘʟʦʥ ʜʦʚʞʠʥʠ ʭʚʠʣʴ, ʚ ʷʢʦʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʡʦʤʢʘ; ʤʘʩʰʪʘʙ ʟʦʙʨʘʞʝʥʥʷ; ʦʭʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ; ʨʦʟʜʽʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ. 

ɿ ʧʦʟʠʮʽʡ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ɼɿ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʩʠʩʪʝʤʦʶ ʟ ʬʽʟʠʯʥʠʤʠ 

ʧʦʣʷʤʠ ʚʣʘʩʥʦʛʦ ʡ ʚʽʜʙʠʪʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʚʭʦʜʽ ʪʘ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʥʦʚʠ ʢʘʨʪ ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʛʦ ʟʤʽʩʪʫ ʥʘ ʚʠʭʦʜʽ. 

ɺʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ɼɿ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʾʾ 

ʦʩʥʦʚʥʠʭ ʧʽʜʩʠʩʪʝʤ, ʘ ʩʘʤʝ: ʧʽʜʩʠʩʪʝʤʠ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ɼɿ, ʧʽʜʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ɼɿ, ʧʽʜʩʠʩʪʝʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ɼɿ. ʈʦʟʚʠʪʦʢ ʢʦʞʥʦʾ ʟ ʥʠʭ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʽʚʥʷʤʠ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʷʢʽ ʻ ʟʦʚʥʽʰʥʽʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɼɿ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ: ʢʦʩʤʦʥʘʚʪʠʢʘ ʡ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ - 
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ʟʦʚʥʽʰʥʽ ʩʠʩʪʝʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʽʜʩʠʩʪʝʤʠ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ɼɿ; ʝʣʝʢʪʨʦʥʥʦ-

ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ, ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ - ʟʦʚʥʽʰʥʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʽʜʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼɿ; ʥʘʫʢʠ ʧʨʦ ɿʝʤʣʶ - ʟʦʚʥʽʰʥʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʽʜʩʠʩʪʝʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ɼɿ [56,57]. ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʨʦʟʚʠʪʢʫ ʟʦʚʥʽʰʥʽʭ ʩʠʩʪʝʤ ʦʙʫʤʦʚʣʶʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʽʭ 

ʧʽʜʩʠʩʪʝʤ ɼɿ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʦʪʞʝ, ʡ ʚʠʥʠʢʥʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʪʠʨʽʯ - 

ʨʫʰʽʡʥʠʭ ʩʠʣ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ. 

ʇʦʷʚʘ ʛʣʦʙʘʣʴʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʨʦʟʨʦʙʢʘ ʧʝʨʝʜʦʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ɻɯʉ, ʦʙʫʤʦʚʠʣʠ ʧʨʠʰʚʠʜʰʝʥʠʡ ʨʦʟʚʠʪʦʢ 

ʧʽʜʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼɿ. ɿʨʦʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʮʽʻʾ 

ʧʽʜʩʠʩʪʝʤʠ ʚʽʜʢʨʠʣʦ ʥʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʢʦʩʤʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʛʦ ʻ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʛʽʧʝʨ- ʪʝʢʩʪʦʚʠʭ ʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʚʢʨʘʡ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʫ ʢʦʩʤʽʯʥʦʤʫ  ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʛʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ. ɺʠʟʥʘʯʘʣʴʥʦʶ ʻ ʪʘʢʦʞ ʧʨʦʙʣʝʤʘ ʽʥʪʝʛʨʫʚʘʥʥʷ ʜʘʥʠʭ ʢʦʩʤʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʫʩʽʤʘ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʟʙʦʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʪʘ 

ʚʜ̔ʧʦʚʽʜʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ, ʩʪʚʦʨʝʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, 

ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ [58]. 

 

2.1.2. ɿʘʜʘʯʽ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʦʙʫʤʦʚʣʝʥʝ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪʠ, 

ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʘʣʝ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʽ ʜʘʪʯʠʢʠ ʤʘʶʪʴ ʤʝʥʰʫ ʧʨʦʧʫʩʢʥʫ 

ʟʜʘʪʥʽʩʪʴ (ʩʚʽʪʣʦʩʠʣʫ) ʽ ʚʝʣʠʢʠʡ ʤʠʪʪʻʚʠʡ ʢʫʪ ʦʛʣʷʜʫ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʘʥʭʨʦʤʘʪʠʯʥʠʤʠ, ʱʦ ʟʤʝʥʰʫʻ ʾʭ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ. ʊʦʤʫ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʽ 
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ʩʠʩʪʝʤʠ ʦʩʥʘʱʝʥʽ ʥʘʙʦʨʦʤ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʟ ʧʦʻʜʥʘʥʠʤ ʧʘʥʭʨʦʤʘʪʠʯʥʠʤ 

ʢʘʥʘʣʦʤ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʽʜʧʦʚʽʜʥʽ ʘʣʛʦʨʠʪʤʠ, ʦʙ'ʻʜʥʫʚʘʪʠ ʮʽ ʜʘʥʽ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʢʦʤʧʦʟʠʪʥʠʡ ʟʥʽʤʦʢ 

ʚʠʱʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ɼʘʥʽ ʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʛʣʦʙʘʣʴʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʧʦʛʦʜʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. ɯʥʬʦʨʤʘʮʽʷ, ʟʽʙʨʘʥʘ ʧʦʣʷʨʥʦ-ʦʨʙʽʪʘʣʴʥʠʤʠ 

ʩʫʧʫʪʥʠʢʘʤʠ NOAA, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ, ʚʢʣʶʯʘʶʯʠ 

ʧʨʦʛʥʦʟ ʧʦʛʦʜʠ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʩʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʦʮʽʥʢʫ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ʉʧʝʢʪʨʘʣʴʥʽ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚʽʜ 

AVHRR, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʦʢʨʠʚʫ, 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʣʦʨʦʬʽʣʫ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. ʎʽ ʜʘʥʽ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʜʦʩʣʽʜʥʠʢʽʚ, 

ʥʘʫʢʦʚʮʽʚ ʽ ʤʝʪʝʦʨʦʣʦʛʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʟʝʤʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʷʚʠʱʘʤʠ. [59]. 

ʂʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʟ ʩʫʧʫʪʥʠʢʽʚ NOAA (ʜʘʪʯʠʢ AVHRR) ʟʘʭʦʜʷʪʴ ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʷʢ ʝʢʦʣʦʛʽʷ, ʤʝʪʝʦʨʦʣʦʛʽʷ, ʩʽʣʴʩʴʢʝ ʪʘ 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʪʘʢʦʞ ʚ ʦʢʝʘʥʦʣʦʛʽʾ ʽ ʛʽʜʨʦʣʦʛʽʾ [60, 61]. 

ʋ ʩʬʝʨʽ ʝʢʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʟ ʩʫʧʫʪʥʠʢʽʚ NOAA 

ʩʧʨʷʤʦʚʘʥʦ ʥʘ: 

ʚʠʷʚʣʝʥʥʷ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʾʭ ʧʦʜʘʣʴʰʦʛʦ 

ʧʦʰʠʨʝʥʥʷ; 

ʚʠʷʚʣʝʥʥʷ ʚʝʣʠʢʠʭ ʩʢʠʜʽʚ ʫ ʚʦʜʦʡʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ; 

ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʮʽʥʢʫ ʤʘʩʰʪʘʙʽʚ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʦʚʝʥʝʡ; 

ʤʦʥʽʪʦʨʠʥʛ ʚʝʣʠʢʠʭ ʨʝʛʽʦʥʽʚ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ; 

ʤʦʥʽʪʦʨʠʥʛ ʧʠʣʦʚʠʭ ʙʫʨ. 
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ʋ ʩʬʝʨʽ ʤʝʪʝʦʨʦʣʦʛʽʾ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʽʰʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʟʘʜʘʯ: 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ; 

ʦʧʝʨʘʪʠʚʥʠʡ ʧʨʦʛʥʦʟ ʜʽʣʷʥʦʢ ʩʠʣʴʥʦʛʦ ʮʠʢʣʦʛʝʥʝʟʫ; 

ʚʽʟʫʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʥʫ ʧʦʛʦʜʠ ʽ ʩʢʣʘʜʘʥʥʷ ʩʠʥʦʧʪʠʯʥʠʭ ʢʘʨʪ; 

ʦʮʽʥʢʘ ʩʪʘʥʫ ʽ ʢʦʥʪʨʦʣʴ ʜʠʥʘʤʽʢʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʦʚʫ. 

ʋ ʩʽʣʴʩʴʢʦʤʫ ʽ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʢʦʩʤʽʯʥʽ ʟʥʽʤʢʠ ʟ ʩʫʧʫʪʥʠʢʽʚ NOAA 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʣʽʩʦʚʠʭ 

ʽ ʩʪʝʧʦʚʠʭ ʧʦʞʝʞ [62, 63, 64, 65]. 

 

2.1.3. ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʠʭ ʜʘʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ 

 

ʂʦʩʤʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, 

ʤʘʶʪʴ ʮʠʬʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʽ 

ʢʚʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʠʛʥʘʣʫ, ʷʢʠʡ ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʭʽʜ ʨʝʻʩʪʨʫʶʯʦʛʦ 

ʧʨʠʩʪʨʦʶ (ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʩʢʘʥʝʨʘ ʘʙʦ ʩʝʥʩʦʨʘ). ɼʠʩʢʨʝʪʠʟʘʮʽʷ ʧʦʣʷʛʘʻ ʚ ʟʘʤʽʥʽ 

ʥʝʧʝʨʝʨʚʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʯʘʩʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʟʦʙʨʘʞʝʥʥʷ ʢʽʥʮʝʚʦʶ ʤʥʦʞʠʥʦʶ 

ʜʠʩʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʥʘ ʦʩʥʦʚʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʨʘʩʪʨʘ. ʂʚʘʥʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʤʽʥʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʠʛʥʘʣʫ ʩʧʝʢʪʨʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʷʩʢʨʘʚʦʩʪʽ 

ʢʽʥʮʝʚʦʶ ʤʥʦʞʠʥʦʶ ʜʠʩʢʨʝʪʥʠʭ ʛʨʘʜʘʮʽʡ (ʷʢ ʧʨʘʚʠʣʦ, ʚ ʜʽʘʧʘʟʦʥʽ [0 ... 255]). 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʽʚ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʜʥʘʢʦʚʽʩʪʴ ʟʥʘʯʝʥʴ ʾʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʙʠʪʪʷ ʚ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʩʧʝʢʪʨʫ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʝʻʩʪʨʘʮʽʷ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

3-10 ʜʽʘʧʘʟʦʥʘʭ (ʢʘʥʘʣʘʭ), ʟʦʙʨʘʞʝʥʥʷ ʻ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʽ. 

ʅʝʭʘʡ mt
*F

 ï ʙʝʟʧʝʨʝʨʚʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʚ ʤʦʤʝʥʪ ʯʘʩʫ mt  

( M,...,1m=  ï ʥʦʤʝʨ ʤʦʤʝʥʪʫ ʯʘʩʫ ʨʝʻʩʪʨʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ). ɺʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ 
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ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʽ ʢʚʘʥʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʜʠʩʢʨʝʪʥʦʛʦ mt
F

 ʨʦʟʤʽʨʦʤ LJI ³³ , ʜʝ I  ï ʢʽʣʴʢʽʩʪʴ ʩʪʨʦʢ, J  ï 

ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʮʽʚ, L  ï ʢʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ; 
)k,j,i(f

mt  ï ʩʧʝʢʪʨʘʣʴʥʘ ʝʥʝʨʛʝʪʠʯʥʘ 

ʷʩʢʨʘʚʽʩʪʴ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ( )mtF  ʚ ʧʽʢʩʝʣʽ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ )k,j,i( , 

( I,...,1i= , J,...,1j= , L,...,1k= ): 

)kk,jj,ii(f)k,j,i(f mm
t

*
t DÖDÖDÖ=

,           (2.1) 

ʜʝ iD, jDï ʢʨʦʢʠ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʧʦ ʨʷʜʢʘʭ ʽ ʩʪʦʚʧʮʷʭ;kD ï ʩʧʝʢʪʨʘʣʴʥʘ 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ (ʰʠʨʠʥʘ ʜʽʘʧʘʟʦʥʫ ʜʦʚʞʠʥ ʭʚʠʣʴ ʨʝʻʩʪʨʦʚʘʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). 

ʂʨʦʢ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʚʠʟʥʘʯʘʻ ʧʨʦʩʪʦʨʦʚʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ï ʤʽʥʽʤʘʣʴʥʠʡ 

ʨʦʟʤʽʨ ʝʣʝʤʝʥʪʘ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʧʦʤʽʪʥʦʛʦ ʥʘ ʟʦʙʨʘʞʝʥʥʽ (ʚʠʤʽʨʶʻʪʴʩʷ ʚ 

ʦʜʠʥʠʮʷʭ ʜʦʚʞʠʥʠ). 

 

2.2. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ. ʂʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ 

ʪʘ ʾʭ ʟʘʙʨʫʜʥʝʥʴ ʧʨʦʚʦʜʷʪʴʩʷ ʅʘʮʽʦʥʘʣʴʥʠʤ ʢʦʩʤʽʯʥʠʤ ʘʛʝʥʪʩʪʚʦʤ ʋʢʨʘʾʥʠ, 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ.  ʎʽ ʨʦʙʦʪʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʝʢʽʣʴʢʘ 

ʥʘʧʨʷʤʢʽʚ [66, 67]. 

ʇʝʨʰʠʡ ʥʘʧʨʷʤʦʢ ï ʙʽʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ - ʨʦʟʨʦʙʣʷʻ 

ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʽʚ, ʙʽʦʨʝʩʫʨʩʽʚ, ʟʜʽʡʩʥʶʻ 

ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʡʦʛʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʟʤʽʥʠ [68, 69]. 

ɼʨʫʛʠʡ ʥʘʧʨʷʤʦʢ ï ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʧʨʦʚʦʜʷʪʴ ʢʦʤʧʣʝʢʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 
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ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ [70]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʘ ʙʘʛʘʪʦ ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʰʪʫʯʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ɿʝʤʣʽ 

ʥʘʢʦʧʠʯʝʥʠʡ ʟʥʘʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʩʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ɼɿɿ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʜʘʯ, ʨʦʙʦʪʠ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʪʨʠʚʘʶʪʴ ʽ ʪʝʧʝʨ. ɼʦʩʣʽʜʞʫʶʪʴʩʷ ʨʽʟʥʽ 

ʽʥʬʦʨʤʘʪʠʚʥʽ ʦʟʥʘʢʠ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʤʝʪʦʜʠ ʜʝʰʠʬʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ 

ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ ʪʦʱʦ [71]. 

ʊʨʝʪʽʡ ʥʘʧʨʷʤʦʢ ï ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ. ʉʠʩʪʝʤʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʢʦʩʤʽʯʥʦʛʦ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ, ʘ 

ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʢʦʩʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʏʝʪʚʝʨʪʠʡ ʥʘʧʨʷʤʦʢ ï ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘʙʨʫʜʥʝʥʴ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʚʠʚʯʘʶʪʴ ʙʘʛʘʪʦʨʽʯʥʽ ʪʝʥʜʝʥʮʽʾ ʤʽʥʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʮʠʨʢʫʣʷʮʽʾ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. 

ʊʘʢʦʞ ʧʨʦʚʦʜʠʪʴʩʷ ʜʽʘʛʥʦʩʪʠʢʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ [72]. 

ʇ'ʷʪʠʡ ʥʘʧʨʷʤʦʢ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʢʦʥʪʘʢʪʥʠʭ ʚʠʤʽʨʽʚ ʽ ʜʘʥʠʭ ɼɿɿ. ʅʘʧʨʠʢʣʘʜ, ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʘʢʪʥʠʭ 

ʚʠʤʽʨʽʚ ʽ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ ʨʦʟʧʦʜʽʣʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ ʨʦʟʛʣʷʥʫʪʽ ʫ ʨʦʙʦʪʘʭ [73, 74]. ɼʣʷ ʪʘʢʠʭ ʦʮʽʥʦʢ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʪʠ ʰʪʫʯʥʝ ʝʪʘʣʦʥʫʚʘʥʥʷ. ɺ [75] ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʧʨʦʚʝʜʝʥʦʛʦ ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʜʝ ʩʠʥʭʨʦʥʥʦ ʟ ʢʦʩʤʽʯʥʦʶ ʟʡʦʤʢʦʶ 

ʚʽʜʙʠʨʘʣʠʩʷ ʧʨʦʙʠ ˇʨʫʥʪʫ, ʚʦʜʠ ʜʣʷ ʚʠʤʽʨʫ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʚʘʞʝʥʠʭ 

ʨʝʯʦʚʠʥ. ʋ ʥʘʰʠʭ ʨʦʙʦʪʘʭ [76, 77] ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʟʝʤʥʠʭ 

ʚʠʤʽʨʽʚ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʩʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʤʝʪʦʜʘʤʠ ʧʘʨʥʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ 
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ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʽ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʈʦʟʛʣʷʥʫʪʽ ʪʘʢʦʞ ʽʥʰʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ï ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʟʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʧʨʦʤʠʩʣʦʚʽ 

ʩʢʠʜʘʥʥʷ [78]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʫ ʨʦʙʦʪʘʭ ʧʦ ʨʦʟʛʣʷʥʫʪʦʤʫ ʥʘʧʨʷʤʢʫ 

ʜʦʩʣʽʜʞʝʥʴ ʦʭʦʧʣʝʥʠʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪʦʩʭʝʤ ʨʦʟʧʦʜʽʣʫ ʟʘʙʨʫʜʥʝʥʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘʣʠʰʠʣʠʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ. ʎʝ 

ʫʩʢʣʘʜʥʶʻ ʘʥʘʣʽʟ ʢʦʩʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʘʧʨʽʦʨʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʠʧʠ ʟʘʙʨʫʜʥʝʥʴ ʪʘ ʾʭ ʣʦʢʘʣʽʟʘʮʽʾ [79].  

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʦʢ ʧʨʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʟʘʜʘʯʽ 

ʢʦʩʤʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ 

ʚʠʚʯʝʥʥʷ. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ ʻ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʦʙʨʘʞʝʥʴ ɼɿɿ. 

ʄʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʘʥʦʤʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʾʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʜʠʥʘʤʽʢʠ 

ʨʦʟʚʠʪʢʫ. ʇʨʦʩʪʦʨʦʚʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʜʘʯʘʤʠ, ʱʦ 

ʚʠʨʽʰʫʶʪʴʩʷ. ʇʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʥʽʤʢʽʚ ʷʢ ʩʝʨʝʜʥʴʦʾ, ʪʘʢ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ɸ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʫ 

ʧʽʜʪʦʧʣʝʥʥʷ ʜʦʚʦʣʽ ʯʘʩʪʦ ʜʦʩʪʘʪʥʴʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʥʽʤʢʠ ʥʠʟʴʢʦʾ ʨʦʟʜʽʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʠʭ ɼɿɿ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʩʪʘʚʣʝʥʦʶ 

ʟʘʜʘʯʝʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ ʚʠʤʦʛʠ ʜʦ ʟʥʽʤʢʽʚ (ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʟʘʜʘʯ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ): 

- ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʫ ñʮʚʽʪʽʥʥʷò ʚʦʜʠ ʜʦʩʪʘʪʥʴʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʽʤʢʠ 

ʥʠʟʴʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ ʚ ʦʜʥʦʤʫ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʥʘʣʘʭ, 

ʫʪʦʯʥʝʥʥʷ ʢʦʥʪʫʨʽʚ ʜʽʣʷʥʢʠ, ʱʦ ʮʽʢʘʚʠʪʴ, ʤʦʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʟʘ ʜʘʥʠʤʠ 

ʩʝʨʝʜʥʴʦʾ ʪʘ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ; 

- ʘʥʘʣʽʟ ʧʽʜʪʦʧʣʝʥʥʷ ʚʠʤʘʛʘʻ ʜʘʥʠʭ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʨʽʟʥʝʥʥʷ, ʘʣʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʣʠʚʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ  ʜʘʥʽ ʥʠʟʴʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ;  
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- ̔ ʜʝʥʪʠʬʽʢʘʮʽʷ ʪʦʯʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʙʨʫʜʥʝʥʴ (ʥʘʧʨʠʢʣʘʜ, ʨʽʯʢʦʚʠʡ ʩʪʽʢ) 

ʤʦʞʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʥʠʟʴʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ , 

ʷʢʱʦ ʧʨʦʪʷʞʥʽʩʪʴ ʙʽʣʴʰʝ ʥʽʞ 1 ʢʤ;  

- ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʠʬʫʟʥʠʭ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ) ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʽʤʢʠ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ; 

- ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʟ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʴ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʘʥʠʭ ɼɿɿ ʚʠʩʦʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʦʟʚʦʣʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʤʦʞʣʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʢʦʩʤʽʯʥʦʾ ʟʡʦʤʢʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ 

ʥʘʧʨʷʤʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʽʤʢʽʚ ʥʠʟʴʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ: ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ 

ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʝʨʦʟʽʾ; ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʧʝʨʚʠʥʥʠʡ ʘʥʘʣʽʟ ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʴ ʤʦʨʽʚ. 

ɺ ʦʩʥʦʚʫ ʘʣʛʦʨʠʪʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ ɼɿɿ ʧʦʢʣʘʜʝʥʦ ʷʩʢʨʘʚʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʅʘ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʘʭ 

ʷʩʢʨʘʚʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʷʚʣʷʶʪʴ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ ï ʮʝ ʤʦʞʝ ʙʫʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ, 

ʱʽʣʴʥʽʩʪʴ ʤʽʢʨʦʯʘʩʪʦʢ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʦʟʨʽʟʥʝʥʥʷ ʪʘ ʽʥ [80]. 

ɸʣʛʦʨʠʪʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʩʥʦʚʥʠʭ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʝʪʘʧʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ:  

- ʧʦʙʫʜʦʚʘ ʛʽʩʪʦʛʨʘʤʠ ʟʦʙʨʘʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʷʩʢʨʘʚʽʩʥʠʭ ʦʟʥʘʢ; 

- ʚʠʜʽʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʝʣʝʤʝʥʪʫ ʷʩʢʨʘʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʦʢ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʧʨʦʧʦʨʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʷʩʢʨʘʚʦʩʪʝʡ ʥʘ 

ʚʩʴʦʤʫ ʟʥʽʤʢʫ; 

- ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʪʨʠʤʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ.  
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ɼʦʧʦʤʽʞʥʠʤʠ ʻ ʪʘʢʽ ʝʪʘʧʠ, ʷʢ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʬʽʣʴʪʨʘʮʽʾ ʜʘʥʠʭ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʥʝʣʽʥʽʡʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʷʩʢʨʘʚʦʩʪʝʡ ʟʦʙʨʘʞʝʥʥʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʣʽʪʨ ʢʦʣʴʦʨʽʚ, ʦʙʨʽʟʘʥʥʷ ʚʠʜʽʣʝʥʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʟʥʘʯʝʥʴ ʪʘ ʽʥ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.1. 

ʇʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣɹ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ NOAA

ɻ̔ʩʪʦʛʨʘʤʘ 

ʟʦʙʨʘʞʝʥʥ̫

ʈʦʟʧʦʜ̔ʣʝʥʥ̫ 

ʩ̫ʢʨʘʚ̔ʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ 

ʚʠʟʥʘʯʝʥʠʤ ʟʘʢʦʥʦʤ

ɺʠʜ̔ʣʝʥʥ̫ ʜ̔ʣ̫ʥʢʠ 

ʤʦʨ̫ , ʦɦ ʮ̔ʢʘʚʠʪɹ

ʂʣʘʩʠʬ̔ʢʘʮ̫̔  ʟʥ̔ʤʢʫ 

NOAA

ʌ̔ʣɹʪʨʘʮ̫̔  ʜʘʥʠʭ

ɺʠʢʦʨʠʩʪʘʥʥ̫ 

ʜʦʜʘʪʢʦʚʠʭ ʟʘʢʦʥ̔ʚ 

ʨʦʟʧʦʜ̔ʣʝʥʥ̫

ɺʠʨ̔ʟʘʥʥ̫ ʜ̔ʘʧʘʟʦʥʫ 

ʩ̫ʢʨʘʚʦʩʪʝʡ, ʦɦ 

ʮ̔ʢʘʚʠʪɹ

ɿʘʩʪʦʩʫʚʘʥʥ̫ 

ʢʦʣɹʦʨʦʚʠʭ ʧʘʣ̔ʪʨ

ɿʙʝʨʝʞʝʥʥ̫ 

ʨʝʟʫʣɹʪʘʪ̔ʚ 

ʢʣʘʩʠʬ̔ʢʘʮ̔ʾ

ɺʝʢʪʦʨʠʟʘʮ̫̔  

ʟʦʙʨʘʞʝʥʥ̫

ɺʀʍɯɼ
 

ʈʠʩ. 2.1. ï ɹʣʦʢ-ʩʭʝʤʘ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʩʫʧʫʪʥʠʢʽʚ NOAA 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟ ʩʫʧʫʪʥʠʢʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ 

ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʥʝʦʙʭʽʜʥʽ ʪʘ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ 

ʢʦʣʴʦʨʦʚʽʡ ʛʘʤʤʽ, ʜʝ ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʤʽʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʽ 

ɿʝʤʣʽ.  

 



 

 

 

58 

2.3 ʆʙʨʦʙʢʘ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʚʽʜʙʠʚʘʶʯʦʾ ʚʣʘʩʪʠʚʦʩʪʽ 

 

ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʘʣʛʦʨʠʪʤ ʧʝʨʚʠʥʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ, ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʟʥʽʤʢʽʚ ʜʦʩʣʽʜʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʟ ʩʫʧʫʪʥʠʢʽʚ NOAA. ɺʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʦʙʨʦʙʢʠ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ 

ʟʥʽʤʢʽʚ ʻ ʚʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʢʘʥʘʣʽʚ ʜʘʥʠʭ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʟʘʜʘʯʽ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚʩʽ ʧôʷʪʴ ʢʘʥʘʣʽʚ ʢʦʞʥʦʛʦ ʟʥʽʤʢʫ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʧʨʦʚʝʜʝʥʦʛʦ ʝʪʘʧʫ ʻ ʥʘʙʽʨ ʩʝʛʤʝʥʪʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʽʣʷʥʢʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ 

ʦʙʣʘʩʪʽ (ʨʠʩ. 2.2), ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʛʨʫʧʠ ʟʘ ʷʩʢʨʘʚʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʈʦʟʨʽʟʥʶʶʪʴ ʽʥʪʝʛʨʘʣʴʥʫ ʪʘ ʩʧʝʢʪʨʘʣʴʥʫ ʚʽʜʙʠʚʘʶʯʫ ʚʣʘʩʪʠʚʽʩʪʴ. ɯʥʪʝʛʨʘʣʴʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʦʙʨʘʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʪʽʢ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʫ ʚʽʜʥʦʩʥʦ ʰʠʨʦʢʦʤʫ 

ʽʥʪʝʨʚʘʣʽ ʜʦʚʞʠʥ ʭʚʠʣʴ. ʁʦʛʦ ʧʦʟʥʘʯʘʶʪʴ ʷʢ ɟ× ʪʘ ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ ʚʠʤʽʨʶʶʪʴ ʜʣʷ 

ʽʥʪʝʨʚʘʣʫ 400-750 ʥʤ. ʉʧʝʢʪʨʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʜʣʷ 

ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʛʦ (ʘʙʦ ʙʣʠʟʴʢʦʛʦ ʜʦ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʛʦ) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ 

ʧʦʟʥʘʯʘʶʪʴ ɟɚ, ʜʝ ɚ ï ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, 

ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʤʽʨʷʻʪʴʩʷ ʧʨʠ 620 ʥʤ., ʪʦ ʡʦʛʦ ʧʦʟʥʘʯʘʶʪʴ ɟ620. 

ɻʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ɟɚ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʟʚʝʪʴʩʷ ʩʧʝʢʪʨʦʤ 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦ ʩʣʫʞʠʪʴ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʚʽʜʙʠʚʘʶʯʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ (ʨʠʩ. 1.1) [81, 82].  

ʈʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʭʘʨʘʢʪʝʨʥʠʤ ʤʘʢʩʠʤʫʤʦʤ ʚʽʜʙʠʚʘʶʯʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ ʫ ʟʝʣʝʥʽʡ (0,55 ʤʢʤ), ʤʽʥʽʤʫʤʦʤ ï ʫ ʯʝʨʚʦʥʽʡ (0,66 ʤʢʤ) ʪʘ ʨʽʟʢʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʟʦʥʽ. ʅʠʟʴʢʘ ʚʽʜʙʠʚʘʶʯʘ 

ʚʣʘʩʪʠʚʽʩʪʴ ʚʝʛʝʪʫʶʯʠʭ ʨʦʩʣʠʥ ʫ ʯʝʨʚʦʥʽʡ ʟʦʥʽ ʟʚôʷʟʘʥʘ ʟ ʧʦʛʣʠʥʘʥʥʷʤ, ʘ ʾʾ 

ʟʙʽʣʴʰʝʥʥʷ ʫ ʟʝʣʝʥʽʡ ʟʦʥʽ ï ʟ ʚʽʜʪʚʦʨʝʥʥʷʤ ʮʠʭ ʧʨʦʤʝʥʽʚ ʭʣʦʨʦʬʽʣʦʤ. ɺʝʣʠʢʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʷʩʢʨʘʚʦʩʪʽ ʫ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʟʦʥʽ ʧʦʷʩʥʷʶʪʴʩʷ ʧʨʦʧʫʩʢʘʥʥʷʤ 

ʮʠʭ ʧʨʦʤʝʥʽʚ ʭʣʦʨʦʬʽʣʦʤ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʾʭ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʪʢʘʥʠʥ ʣʠʩʪʷ [83]. 
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ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʙʘʯʠʤʦ, ʱʦ ʩʧʝʢʪʨʘʣʴʥʘ ʷʩʢʨʘʚʽʩʪʴ ʨʦʩʣʠʥ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ: ʫ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ -ʚʠʱʝ ʪʘ ʥʠʞʯʝ ʫ ʪʠʭ ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʩʪʘʜʽʾ ʧʦʚʥʦʾ ʟʨʽʣʦʩʪʽ. ɺʽʜʙʠʚʘʶʯʘ ʚʣʘʩʪʠʚʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʇʨʠ ʟʘʭʚʦʨʶʚʘʥʥʽ ʨʦʩʣʠʥʠ ʡʦʛʦ ʣʠʩʪʷ ʧʦʯʠʥʘʶʪʴ ʩʣʘʙʰʝ 

ʧʦʛʣʠʥʘʪʠ ʯʝʨʚʦʥʽ ʪʘ ʚʽʜʙʠʚʘʪʠ ʽʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ. ɿ ʫʩʽʭ ʦʙôʻʢʪʽʚ ʩʫʭʦʜʦʣʫ 

ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʤʘʻ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʽ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ 

ʯʽʪʢʦ ʨʝʘʛʫʶʪʴ ʥʘ ʡʦʛʦ ʤʽʥʣʠʚʽʩʪʴ. 

ɼʝʰʠʬʨʫʚʘʥʥʷ ʟʥʽʤʢʽʚ, ʷʢ ʜʦʩʣʽʜʥʠʮʴʢʝ, ʪʘʢ ʽ ʚʠʨʦʙʥʠʯʝ, ʟʘʚʞʜʠ ʚʠʢʦʥʫʻʪʴʩʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʧʝʮʠʬʽʢʠ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. ʅʘʫʢʦʚʮʽ 

ʚʠʚʯʘʶʪʴ ʧʦ ʟʥʽʤʢʘʭ ʛʝʦʩʠʩʪʝʤʠ ʨʽʟʥʠʭ ʨʘʥʛʽʚ, ʾʭ ʢʦʤʧʦʥʝʥʪʠ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʽ 

ʦʙôʻʢʪʠ, ʷʚʠʱʘ ʪʘ ʧʨʦʮʝʩʠ, ʚʠʢʦʥʫʶʯʠ ʣʘʥʜʰʘʬʪʥʝ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʝ, 

ʛʽʜʨʦʣʦʛʽʯʥʝ, ʛʣʷʮʽʦʣʦʛʽʯʥʝ ʪʘ ʽʥʰʽ ʚʠʜʠ ʾʭ ʜʝʰʠʬʨʫʚʘʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 

 

 

ʈʠʩ. 2.2. ʊʠʧʦʚʽ ʢʨʠʚʽ ʩʧʝʢʪʨʘʣʴʥʦʾ ʚʽʜʙʠʚʘʶʯʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ: 

ɸ ï ʛʫʤʫʩʥʽ ʛʦʨʠʟʦʥʪʠ: 1 ï ʯʦʨʥʦʟʝʤ ʟʚʠʯʘʡʥʠʡ, 2 ï ʯʦʨʥʦʟʝʤ ʧʽʚʜʝʥʥʠʡ, 3 ï 

ʙʫʨʠʡ ʣʽʩʦʚʠʡ ˇʨʫʥʪ, 4 ï ʯʝʨʚʦʥʦʟʝʤ; 
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ɹ ï ʜʝʷʢʽ ʦʩʚʽʪʣʝʥʽ ʛʦʨʠʟʦʥʪʠ: 1 ï ʛʦʨ. ɸ2 ʦʧʽʜʟʦʣʝʥʦʛʦ ˇʨʫʥʪʫ, 2 ï ʢʚʘʨʮʦʚʠʡ 

ʧʽʩʦʢ, 3 ï ʢʘʦʣʽʥʽʪ; 

ɺ ï ʦʟʘʣʽʟʥʝʥʽ ʛʦʨʠʟʦʥʪʠ: 1 ï ʛʦʨ. ɺ ʢʦʨʠʯʥʝʚʦʛʦ ˇʨʫʥʪʫ, 2 ï ʛʦʨ. ɺ ʯʦʨʥʦʟʝʤʫ 

ʧʽʚʜʝʥʥʦʛʦ, 3 ï ʛʦʨ. ɺ ʯʝʨʚʦʥʦʟʝʤʫ, 4 ï ʩʫʤʽʰ ʢʘʦʣʽʥʽʪʫ ʪʘ ʛʽʜʨʦʢʩʠʜʫ ʟʘʣʽʟʘ. 

 

ʊʝʭʥʦʣʦʛʽʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʽʪ ʧʦ ʜʝʰʠʬʨʫʚʘʥʥʶ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ 

ʟʘʚʜʘʥʴ, ʪʝʨʠʪʦʨʽʾ, ʤʘʩʰʪʘʙʫ ʪʘ ʚʠʜʫ ʟʥʽʤʢʽʚ (ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʘʙʦ ʩʢʘʥʝʨ ʥʠʭ, 

ʪʝʧʣʦʚʠʭ, ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ ʪʘ ʽʥ.), ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʟʥʽʤʢʽʚ ʘʙʦ ʾʭ ʩʝʨʽʡ 

(ʙʘʛʘʪʦʟʦʥʘʣʴʥʠʭ, ʨʽʟʥʦʯʘʩʦʚʠʭ). 

ɸʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ [84], ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʷʩʢʨʘʚʽʩʥʠʭ ʚʽʜʤʽʥʥʦʩʪʷʭ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʪʽʢʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʜʽʣʷʥʢʠ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘ ʨʠʩ. 2.2. ʧʦʢʘʟʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʛʽʩʪʦʛʨʘʤʠ 

ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʦʙʨʦʙʣʶʻʪʴʩʷ, ʪʘ ʟʥʘʡʜʝʥʠʭ ʢʣʘʩʪʝʨʽʚ.  

ʆʙʣʘʩʪ̔ ʥʝʚʠʟʥʘʯʝʥʦʩʪ̔

 

ʈʠʩ. 2.3. ï ɺʠʛʣʷʜ ʛʽʩʪʦʛʨʘʤʠ ʷʩʢʨʘʚʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ 

 

ʅʘ ʨʠʩ. 2.3. ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʥʽʤʢʫ ʟ ʚʠʜʽʣʝʥʥʷʤ 

ʘʥʦʤʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ 

ʘʣʛʦʨʠʪʤ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʮʴʦʛʦ ʞ ʟʥʽʤʢʫ ʽʥʰʠʭ ʢʘʥʘʣʽʚ.  

 

2.4. ɿʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʩʪʚʦʨʝʥʥʷ ʚʝʢʪʦʨʥʠʭ ʢʘʨʪ ʟʘ ʜʘʥʠʤʠ ʢʦʩʤʽʯʥʠʭ 

ʟʥʽʤʢʽʚ 
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ʊʦʯʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʚʝʢʪʦʨʠʟʘʮʽʾ ʚʠʜʽʣʝʥʠʭ ʜʽʣʷʥʦʢ ʟʘ ʜʘʥʠʤʠ 

ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʚʝʢʪʦʨʠʟʘʮʽʶ ʨʘʩʪʨʦʚʠʭ ʜʘʥʠʭ, ʱʦ 

ʦʙʨʦʙʣʶʶʪʴʩʷ. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʻ ʚʠʜʽʣʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ. ʈʦʟʛʣʷʥʝʤʦ ʘʣʛʦʨʠʪʤ ʨʦʟʜʽʣʝʥʥʷ ʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʢʫ ʥʘ ʜʚʘ 

ʢʣʘʩʠ: ñʩʫʰʘò ʪʘ ñʚʦʜʘò. ʁʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʟʥʽʤʢʫ ʥʘ ʟʘʜʘʥʽ 

ʢʣʘʩʠ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 60-80 %.  

ɼʣʷ ʚʠʜʽʣʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ɯʏ-ʜʽʘʧʘʟʦʥ (10,5 ï 11,3 ʤʢʤ). ʅʘ ʨʠʩʫʥʢʫ 2.4. ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʟ ʩʫʧʫʪʥʠʢʘ 

LANDSAT ʟʘʟʥʘʯʝʥʦʛʦ ʢʘʥʘʣʫ (ʨʠʩ. 2.4). 

 

ʈʠʩʫʥʦʢ 2.4. ï ɼʘʥʽ ʟ ʩʫʧʫʪʥʠʢʘ LANDSAT (ʢʘʥʘʣ ˉ 4) 

 

ʅʘ ʨʠʩʫʥʢʫ 2.5. ʥʘʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʥʘ ʛʽʩʪʦʛʨʘʤʘ ʟʦʥʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ 

ʬʨʘʛʤʝʥʪʫ ʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʢʘ ʚ ɯʏ ʜʽʘʧʘʟʦʥʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʦʜʥʫ ʧʦʚʝʨʭʥʶ 

ʟʘʧʣʘʚʠ ʨʽʯʢʠ ɼʥʽʩʪʝʨ ʽ ʧʨʠʣʷʛʘʶʯʠʭ ʜʽʣʷʥʦʢ ʩʫʭʦʜʦʣʫ. 
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ʈʠʩ. 2.5. ï ɻʽʩʪʦʛʨʘʤʘ ʟʦʙʨʘʞʝʥʥʷ. 

 

ɻʽʩʪʦʛʨʘʤʘ ʤʘʻ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʡ ʙʽʤʦʜʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʄʦʜʘ 1 ʚʽʜʧʦʚʽʜʘʻ 

ʟʦʙʨʘʞʝʥʥʶ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʤʦʜʘ 2 (ʙʽʣʴʰ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ) ï 

ʟʦʙʨʘʞʝʥʥʶ ʩʫʭʦʜʦʣʫ.  

ɿʘʢʦʥʠ ʨʦʟʧʦʜʽʣʫ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ 2.6. ʛʽʩʪʦʛʨʘʤ ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʠʤʠ (ʨʠʩ. 2.6.). 

 

 

ʈʠʩ. 2.6. ï ʊʝʦʨʝʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʽʩʪʦʛʨʘʤ,̔ 

ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʥʘ ʨʠʩ. 2.5. 
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ʄʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʟʦʙʨʘʞʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ʩʫʤʽʰ 

ʥʦʨʤʘʣʴʥʠʭ ʟʘʢʦʥʽʚ [85]. 

 

2

2

2

2

2

2

2

2

)(
exp

2

2

)(
exp

)(

Á

Á

Á

Á

Ì

Ì

Ì

Ì

mx

p

mx

pxf
sp

s

sp

s

ÖÖ

ý
ü
û

í
ì
ë

Ö

-
-

Ö+
ÖÖ

ý
ü
û

í
ì
ë

Ö

-
-

Ö= ,              (2.2) 

 

ʜʝ x ï ʚʠʙʽʨʢʘ ʜʘʥʠʭ; 

mʄ, ůʄ, mɹ, ůɹ ï ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʽ ʜʠʩʧʝʨʩʽʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʣʷ ʚʦʜʠ  ʡ 

ʙʝʨʝʛʘ ʚʽʜʧʦʚʽʜʥʦ;  

ʄ
p , ɹ

p  ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛʠ ñ =1)( dxxf . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚʠʜʽʣʝʥʥʷ ʜʽʣʷʥʦʢ, ʱʦ ʮʽʢʘʚʣʷʪʴ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ mʄ, ůʄ, mɹ, ůɹ,ʄp , ɹ
p . 

ʋ ʚʠʧʘʜʢʫ ʚʠʜʽʣʝʥʥʷ ʥʘ ʢʦʩʤʽʯʥʦʤʫ ʟʥʽʤʢʫ ʚʦʜʥʦʾ  ʧʦʚʝʨʭʥʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʙʽʤʦʜʘʣʴʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʤʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʷʢʠʭ ʚʠʢʣʘʜʝʥʘ ʫ ʨʦʙʦʪʽ [85]. 

ʅʝʭʘʡ X ï ʚʝʢʪʦʨ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ 

ʢʣʘʩʫ ɤʙ (ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ) ʘʙʦ ɤʤ (ʚʦʜʥʘ ʧʦʚʝʨʭʥʷ). ɺʠʨʽʰʘʣʴʥʝ ʧʨʘʚʠʣʦ, 

ʟʘʩʥʦʚʘʥʝ ʥʘ ʘʧʦʩʪʝʨʽʦʨʥʠʭ ʡʤʦʚʽʨʥʦʩʪʷʭ, ʤʘʻ ʚʠʛʣʷʜ 
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ii XPPXp ww . 

ʊʘʢ ʷʢ ʚ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʥʝʨʽʚʥʦʩʪʽ (2.3) ʚʭʦʜʠʪʴ ʪʘ ʩʘʤʘ ʱʽʣʴʥʽʩʪʴ ʽʤʦʚʽʨʥʦʩʪʽ 

)(Xp , ʪʦ ʚʠʨʽʰʘʣʴʥʝ ʧʨʘʚʠʣʦ (2.4) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 
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ʜʝ )(Xl  ï ʚʽʜʥʦʰʝʥʥʷ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ, 
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 ï ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʠʥʠ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʜʘʥʦʛʦ 

ʚʠʨʽʰʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ. 

ʈʽʚʥʷʥʥʷ (2.4) ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 
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ʈʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ 

ʢʦʩʤʽʯʥʦʤʫ ʟʥʽʤʢʫ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʽʤʦʜʘʣʴʥʽ ʥʦʨʤʘʣʴʥʽ ʟʘʢʦʥʠ 

ʨʦʟʧʦʜʽʣʫ ʚʠʛʣʷʜʫ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʦʯʽʢʫʚʘʥʥʷʤʠ mʄ ʪʘ mɹ, ʽ ʜʠʩʧʝʨʩʽʷʤʠ ůʄ ʪʘ 

ůɹ. ʇʨʠ ʮʴʦʤʫ ʚʠʨʽʰʘʣʴʥʝ ʧʨʘʚʠʣʦ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ 
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ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʨʽʰʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ 

ʘʣʛʦʨʠʪʤ  ʜʣʷ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 
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ʜʝ 
ij

x  ï ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʧʽʢʩʝʣʘ. 

ɺʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʤʥʦʞʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʦʪʨʠʤʘʥʠʡ ʘʣʛʦʨʠʪʤ 

 

ijijij
xmasky Ö=                                     (2.9) 

 

ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʥʘ ʘʥʘʣʽʟʦʚʘʥʦʤʫ ʟʥʽʤʢʫ. ʈʝʟʫʣʴʪʘʪ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ (2.7.), (2.8.) ʜʦ ʟʥʽʤʢʘ, ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2.9. 

 

ʈʠʩ. 2.7. ï ʈʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʟʦʙʨʘʞʝʥʥʷ 

 

ʆʪʨʠʤʘʥʠʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʦ ʟʦʙʨʘʞʝʥʴ, ʷʢʽ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʚ ʽʥʰʠʭ ʜʽʘʧʘʟʦʥʘʭ ʧʦʚʝʨʭʥʽ. 
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ʅʘ ʨʠʩ. 2.8. ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʩʪʚʦʨʝʥʥʷ ʚʝʢʪʦʨʥʠʭ ʢʘʨʪ 

ʝʢʦʣʦʛʦ-ʨʝʩʫʨʩʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʜʦʩʣʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟʘ ʜʘʥʠʤʠ ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ 

ʟ ʩʫʧʫʪʥʠʢʽʚ NOAA. ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʨʦʙʢʠ ʟʥʽʤʢʽʚ ʻ ʢʦʥʪʫʨʠ ʚʠʜʽʣʝʥʠʭ ʜʽʣʷʥʦʢ 

ʘʙʦ ʛʨʘʜʘʮʽʡ ʟʤʽʥ ʷʩʢʨʘʚʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʜʽʣʷʥʦʢ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʽʣʷʥʢʠ, ʱʦ ʮʽʢʘʚʣʷʪʴ, ʫ ʪʘʢʦʤʫ ʬʦʨʤʘʪʽ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫʚʘʪʠ ʩʬʦʨʤʦʚʘʥʽ ʢʦʥʪʫʨʠ ʫ ɻɯʉ-ʧʨʦʛʨʘʤʠ ʜʣʷ ʥʘʢʣʘʜʝʥʥʷ 

ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʥʘ ʽʩʥʫʶʯʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ. ʉʬʦʨʤʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ 

ʧʦʪʨʝʙʫʻ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʬʦʨʤʘʪʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʝʢʪʦʨʥʠʭ ʜʘʥʠʭ [86].  

ʈʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʧʝʨʚʠʥʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ 

ʢʦʩʤʽʯʥʦʾ ʟʡʦʤʢʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴʩʷ ʫ ʨʝʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʯʘʩʫ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʦʥʦʚʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʜʘʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫ. 

ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʘʥʠʭ ʥʘʟʝʤʥʠʭ ʚʠʤʽʨʽʚ ʙʫʜʝ ʤʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʘʣʛʦʨʠʪʤ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʠʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ ʾʭ ʧʨʠʨʦʜʥʠʤʠ ʪʘ ʰʪʫʯʥʠʤʠ 

ʜʝʰʠʬʨʫʚʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʇʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʩʪʚʦʨʝʥʦʾ ʤʝʪʦʜʠʢʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼɿɿ, ʦʪʨʠʤʫʚʘʥʠʭ 

ʟ ʩʫʧʫʪʥʠʢʽʚ LANDSAT, ʻ ʥʘʨʦʱʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʤʦʜʫʣʷ ʟ ʤʝʪʦʶ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʠʧʽʚ ʟʘʙʨʫʜʥʝʥʴ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘ 

ʢʦʩʤʽʯʥʠʤʠ ʟʥʽʤʢʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʭʝʤʠ ʦʙʨʦʙʢʠ ʟʥʽʤʢʽʚ ʤʦʞʣʠʚʦ 

ʧʨʦʚʦʜʠʪʠ ʥʘ ʟʥʽʤʢʘʭ ʥʠʟʴʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʨʽʟʥʝʥʥʷ, ʘ ʚʠʟʥʘʯʝʥʫ ʤʝʪʦʜʠʢʫ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʦʞ ʜʣʷ ʟʥʽʤʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʨʽʟʥʝʥʥʷ. 
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ʈʠʩ. 2.8. ï ɯʥʪʝʨʘʢʪʠʚʥʘ ʛʝʦʤʦʜʝʣʴ ʩʪʚʦʨʝʥʥʷ ʚʝʢʪʦʨʥʠʭ ʢʘʨʪ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʜʘʥʠʤʠ ɼɿɿ ʟ ʩʫʧʫʪʥʠʢʽʚ LANDSAT 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʝʢʩʧʦʨʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʰʘʨʠ ʫ ɻɯʉ-ʧʨʦʛʨʘʤʠ. 

 

2.5. ʈʦʟʨʘʭʫʥʦʢ ʚʝʛʝʪʘʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ, ʷʢ ʝʢʦʣʦʛʦ-ʨʝʩʫʨʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ˇʨʫʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ɼɿɿ 
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ɼʘʥʽ ʢʦʩʤʽʯʥʦʾ ʟʡʦʤʢʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʘʚʘʥʪʘʞʝʥʽ, ʧʦʧʝʨʝʜʥʴʦ 

ʦʙʨʦʙʣʝʥʽ, ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʪʘ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʫ ʩʝʨʝʜʦʚʠʱʘʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ArcMap ʪʘ ENVI. ʈʦʟʨʘʭʫʥʦʢ ʚʝʛʝʪʘʮʽʡʥʠʭ ʽʥʜʝʢʩʽʚ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʩʪʘʥʽ ʚʠʟʨʽʚʘʥʥʷ ʦʢʨʝʤʦ ʚʟʷʪʦʾ ʢʫʣʴʪʫʨʠ ʥʘ ʦʢʨʝʤʦ ʚʟʷʪʽʡ ʟʝʤʝʣʴʥʽʡ 

ʜʽʣʷʥʮʽ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʾʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ [40, 87] ʙʫʣʦ 

ʟôʷʩʦʚʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʽʥʜʝʢʩʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʩ/ʛ ʢʫʣʴʪʫʨ 

ʻ ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʨʽʟʥʠʮʝʚʠʡ ʽʥʜʝʢʩ ʚʝʛʝʪʘʮʽʾ NDVI (Normalized Difference 

Vegetation Index). ɺʽʥ ʚʽʜʦʙʨʘʞʘʻ ʥʘ ʟʥʽʤʢʫ ʢʽʣʴʢʽʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ 

ʙʽʦʤʘʩʠ. 

ʇʦʻʜʥʘʚʰʠ ʩʧʝʢʪʨʘʣʴʥʽ ʢʘʥʘʣʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟʽ ʟʥʽʤʢʽʚ ʫ ʻʜʠʥʠʡ ʬʘʡʣ ʪʘ 

ʧʨʦʚʽʚʰʠ ʾʭ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʝʢʮʽʾ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ENVI ʜʣʷ ʪʝʩʪ-

ʜʽʣʷʥʦʢ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʽʥʜʝʢʩʽʚ NDVI. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʚʙʫʜʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ENVI, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʤʘʥʽʧʫʣʷʮʽʾ ʟʽ 

ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʢʘʥʘʣʘʤʠ ʟʥʽʤʢʫ (Band Math) ʪʘ ʚʽʜʧʦʚʽʜʥʘ ʬʦʨʤʫʣʘ (1.10) ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ NDVI. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʽʤʢʫ ʪʝʩʪ-ʜ̔ ʣʷʥʦʢ ʦʪʨʠʤʘʥʽ ʧʦʭʽʜʥʽ ʟʦʙʨʘʞʝʥʥʷ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʫʧʝʥʽ ʚʝʛʝʪʘʮʽʾ ʩ/ʛ ʢʫʣʴʪʫʨ (ʈʠʩ. 2.9). 

 

ʈʠʩ. 2.9. ï ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ NDVI ʧʦ ʥʘʙʦʨʫ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ Landsat ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʪʝʩʪ-ʜʽʣʷʥʦʢ ʟʘ 2021 ʨʽʢ 
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ʅʘ ʮʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ -1 (ʪʦʙʪʦ ʨʦʩʣʠʥʥʽʩʪʴ 

ʚʽʜʩʫʪʥʷ), ʘ ʟʝʣʝʥʠʡ ï ʟʥʘʯʝʥʥʷ 1 (ʧʨʠʩʫʪʥʷ ʟʜʦʨʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ), ʽʥʰʽ ʛʨʘʜʘʮʽʾ 

ʮʠʭ ʢʦʣʴʦʨʽʚ ʦʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʜʣʷ ʢʦʞʥʦʛʦ ʧʽʢʩʝʣʷ ʢʦʩʤʽʯʥʦʛʦ ʟʥʽʤʢʫ ʟʘ ʯʝʨʚʦʥʦʶ (0,6 ï 

0,75 ʤʢʤ.) ʪʘ ʙʣʠʞʥʴʦʶ ʽʥʬʨʘʯʝʨʚʦʥʦʶ (0,75 ï 1,3 ʤʢʤ.) ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʦʥʘʭ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʦʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ ï ʤʘʧʫ NDVI (ʈʠʩ. 2.10) [31]. 

 

ʈʠʩ. 2.10 ï ʄʘʧʘ NDVI 

 

ʇʨʦʚʽʚʰʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʦʙʨʘʞʝʥʴ NDVI ʫ ʩʝʨʝʜʦʚʠʱʽ ArcMAP ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʢʦʣʴʦʨʦʚʦʾ ʰʢʘʣʠ ʤʘʧʠ NDVI ʚʠʷʚʠʤʦ ʧʨʦʙʣʝʤʥʽ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ 

(ʈʠʩ. 2.11). 

 

 

ʈʠʩ. 2.11. ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʙôʻʢʪʽʚ ʥʘ NDVI ʟʦʙʨʘʞʝʥʥʷʭ 
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ʇʦʨʽʚʥʷʥʥʷ ʚʽʜ ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ ʜʘʥʠʭ ɼɿɿ ʟ ʈʠʩ 2.11 ʪʘ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ 

NDVI ʟ ʪʘʙʣ. 2.1 [40] ʜʘʻ ʟʤʦʛʫ ʩʫʜʠʪʠ ʧʨʦ ʧʨʦʙʣʝʤʥʽ ʟʦʥʠ ʧʨʠʛʥʽʯʝʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩ/ʛ ʢʫʣʴʪʫʨ. 

 

ʊʘʙʣʠʮʷ 2.1 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʽʜʙʠʚʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ ʷʩʢʨʘʚʦʩʪʽ 

ʊʠʧ ʦʙôʻʢʪʫ ʂʦʝʬʽʮʽʻʥʪ 

ʯʝʨʚʦʥʦʛʦ 

 ʩʧʝʢʪʨʫ 

ʂʦʝʬʽʮʽʻʥʪ 

ʙʣʠʞʥʴʦʛʦ 

ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ  

ʩʧʝʢʪʨʫ 

ɿʥʘʯʝʥʥʷ NDVI 

 

ʈʦʩʣʠʥʥʽʩʪʴ 

ʱʽʣʴʥʘ 

0,2 0,6 0,8 

ʈʦʟʨʽʜʞʝʥʘ 

ʨʦʩʣʠʥʥʽʩʪʴ 

0,2 0,4 0,6 

ɺ̔ ʜʢʨʠʪʠʡ ʛʨʫʥʪ 0,20 0,4 0,020 

ʍʤʘʨʠ 0,30 0,30 0 

ʉʥʽʛ ʪʘ ʣʽʜ 0,38 0,30 -0,06 

ɺʦʜʘ 0,03 0,02 -0,30 

ʐʪʫʯʥʽ 

ʤʘʪʝʨʽʘʣʠ 

(ʘʩʬʘʣʴʪ, ʧʘʥʝʣʽ) 

0,3 0,1 -0,5 

 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʩʪʫʧʝʥʽ ʚʝʛʝʪʘʮʽʾ ʦʢʨʝʤʦ ʚʟʷʪʦʾ 

ʢʫʣʴʪʫʨʠ ʥʘ ʦʢʨʝʤʦ ʚʟʷʪʦʤʫ ʧʦʣʽ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʘʙʦ ʥʝʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ (ʧʽʜʪʦʧʣʶʚʘʥʥʷ, ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʘʙʦ ʦʧʫʩʪʝʣʶʚʘʥʥʷ) 

ʧʝʚʥʠʭ ʟʦʥ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ ʧʦʚʝʨʭʥʽ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʪʘʢʠʭ ʟʦʥ ʧʨʦʚʦʜʠʚʩʷ ʨʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ NDWI. 

ɯʥʜʝʢʩ NDWI ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʟʚʦʣʦʞʝʥʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ [83]: 
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NIR-SWIR
NDWI=

NIR+SWIR
 ,                                  (1.10) 

NIR ï ʟʥʘʯʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʙʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ; 

SWIR ï ʟʥʘʯʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʽʡ ʽʥʬʨʘʯʝʨʚʦʥʽʡ ʦʙʣʘʩʪʽ 

ʩʧʝʢʪʨʫ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʨʦʩʪʘʥʥʷ ʩ/ʛ ʢʫʣʴʪʫʨ ʧʦ ʚʽʜʧʦʚʽʜʥʽʡ ʬʦʨʤʫʣʽ 

(2.11) ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʽʥʜʝʢʩ GVI (Green Vegetation 

Index), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʱʽʣʴʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦ ʘʢʪʠʚʥʦʾ ʙʽʦʤʘʩʠ. ʂʦʣʴʦʨʦʚʘ 

ʛʘʤʤʘ ʚʽʜʧʦʚʽʜʘʻ ʰʢʘʣʽ ʱʽʣʴʥʦʩʪʽ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ (ʨʠʩ. 2.12) [39]. 

 

GVI=-0.2848*TM1-0.2435*TM2-

0.5436*TM3+0.7243*TM4+0.0840*TM5-0.1800*TM7, 

ʜʝ ʊʄn ʦʟʥʘʯʘʻ ˉ ʢʘʥʘʣʫ ʂʉ Landsat. 

(2.11) 

 

 

ʈʠʩʫʥʦʢ 2.12 ï ʄʘʧʘ GVI 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ.  

2. ɿʘʩʪʦʩʦʚʫʶʯʠ  ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʦʙʨʦʙʢʠ ʦʧʪʠʯʥʠʭ ʽ ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ  

ʟʦʙʨʘʞʝʥʴ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʠʟʥʘʯʝʥʽ ʜʝʰʠʬʨʫʚʘʣʴʥʽ ʦʟʥʘʢʠ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʠʧʽʚ ʟʘʙʨʫʜʥʝʥʴ; 
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3. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ɼɿɿ ʽ ʪʝʤʘʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʥʘ ʾʾ ʦʩʥʦʚʽ ʜʘʥʠʭ. ʈʦʟʨʘʭʫʥʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʱʦʜʦ ʢʦʩʤʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʦʩʷʛʘʻ ʧʨʠʙʣʠʟʥʦ 9 ʚʽʜʩʦʪʢʽʚ. 

4. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘ ɻɯʉ - ʧʣʘʪʬʦʨʤʽ ArcView 9.2 ʨʦʟʨʦʙʣʝʥʦ ʽʥʪʝʨʘʢʪʠʚʥʘ 

ʛʝʦʤʦʜʝʣʴ ʩʪʚʦʨʝʥʥʷ ʚʝʢʪʦʨʥʠʭ ʢʘʨʪ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʟʘ 

ʜʘʥʠʤʠ ɼɿɿ. 

6. ʇʦʙʫʜʦʚʘʥʦ ʝʢʦʣʦʛʽʯʥʽ ʢʘʨʪʦʩʭʝʤʠ ʛʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʦʩʥʦʚʽ 24 

ʪʝʤʘʪʠʯʥʠʭ ʰʘʨʽʚ.  



 

 

 

73 

ʈʆɿɼɯʃ 3. ɯʅʌʆʈʄɸʎɯʁʅʆ-ʊɽʍʅɯʏʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʆʎɯʅʂʀ 

ɿɸɹʈʋɼʅɽʅʅʗ ˆʈʋʅʊɯɺ ʅɸ ʈɽɻɯʆʅɸʃʔʅʆʄʋ ʈɯɺʅɯ 

 

ʈʦʟʛʣʷʥʫʪʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʦʮʽʥʢʠ ʛʝʦʭʽʤʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʧʝʨʝʜʘʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼɿɿ ʽ 

ɻɯʉ. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ  ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʫʪʚʦʨʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ˇʨʫʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʦʥʪʘʢʪʥʽ ʪʘ ʜʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ. 

 

3.1. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʦʮʽʥʢʠ ʛʝʦʭʽʤʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ 

 

3.1.1. ʄʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʨʦʙʽʪ 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʝʢʦʣʦʛʦ-ʨʝʩʫʨʩʥʠʡʩʪʘʥ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʥʘʜʽʡʥʽ ʤʝʪʦʜʠ ʾʾ ʟʙʠʨʘʥʥʷ. ɺʩʽ ʥʘʷʚʥʽ 

ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʚʝʣʠʢʽ ʛʨʫʧʠ: ʢʦʥʪʘʢʪʥʽ, ʙʽʦʣʦʛʽʯʥʽ, 

ʜʠʩʪʘʥʮʽʡʥʽ. ɺʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʝʪʦʜʫ ʪʘ ʾʭ ʩʫʢʫʧʥʦʩʪʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʽʣʝʡ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʨʦʙʽʪ, ʾʭ ʤʘʩʰʪʘʙʽʚ, ʚʠʤʦʛ ʜʦ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʡ ʪʦʯʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʜʦʩʪʫʧʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʪʘ ʽʥʰʠʭ ʟʘʩʦʙʽʚ [88]. 

ʂʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ (contactmethods) ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ï ʮʝ 

ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʦʙ'ʻʢʪʽʚ, ʷʢʽ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʙ. ɺʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 
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ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʧʨʦʚʦʜʠʪʴʩʷ ʷʢ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘʢ ʽ ʤʝʪʦʜʘʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɹʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ (biological methods) ï ʮʝ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʙʽʦʽʥʜʠʢʘʮʽʾ ʘʙʦ ʙʽʦʪʝʩʪʫʚʘʥʥʷ. 

ʄʝʭʘʥʽʟʤ ʙʽʦʽʥʜʠʢʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʦʚʝʜʝʥʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʥʘʷʚʥʽʩʪʶ, 

ʢʽʣʴʢʽʩʪʶ ʽ ʩʪʘʥʦʤ ʦʨʛʘʥʽʟʤʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʻ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʝʭʘʥʽʟʤ ʙʽʦʪʝʩʪʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʪʘʥʦʚʢʫ ʜʦʩʣʽʜʽʚ ʽʟ ʚʤʽʱʝʥʥʷ 

ʪʝʩʪ-ʦʙ'ʻʢʪʽʚ (ʦʨʛʘʥʽʟʤʽʚ) ʜʦʩʣʽʜʞʫʚʘʥʝ ʫ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʚʠʚʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʨʝʘʢʮʽʾ ʮʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɼʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ (remotesensingmethods, distantmethods) 

ï ʮʝ ʥʝʢʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʦʙ'ʻʢʪʽʚ. ɺʦʥʠ ʟʘʩʥʦʚʘʥʽ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʚʦʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʣʽʚ ʟʦʥʜʫʚʘʥʥʷ (ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ, 

ʘʢʫʩʪʠʯʥʠʭ, ʛʨʘʚʽʪʘʮʽʡʥʠʭ): ʟʜʘʪʥʦʩʪʽ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʧʝʨʝʥʦʩʠʪʠ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʜʘʪʯʠʢʽʚ. ʇʦʣʷ ʟʦʥʜʫʚʘʥʥʷ 

ʤʘʶʪʴ ʟʥʘʯʥʫ ʥʠʟʢʫ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʦʟʥʘʢ. ʾʭ ʦʪʨʠʤʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢ 

ʘʢʪʠʚʥʦʛʦ, ʪʘʢ ʽ ʧʘʩʠʚʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ [89]. 

 

3.1.2. ɸʥʘʣʽʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʝʤʝʣʴ ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙʨʦʙʽʪʢʫ 

ʟʥʘʭʦʜʠʪʴʩʷ 1382,4 ʪʠʩ.ʛʘ, ʟ ʥʠʭ 1049,1 ʪʠʩ.ʛʘ ʘʙʦ 57.9 ʚʽʜʩʦʪʢʽʚ ʟʘʡʤʘʶʪʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, 215,5 ʪʠʩ.ʛʘ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʝʨʦʜʦʚʘʥʠʭ ʟʝʤʝʣʷʭ. ɿ 

ʥʠʭ ʥʘ ʩʭʠʣʘʭ ʚʽʜ 30 ʜʦ 50 , ʨʦʟʪʘʰʦʚʘʥʦ 90,9 ʪʠʩ.ʛʘ, ʚʽʜ 50 ʜʦ 70   ʨʦʟʪʘʰʦʚʘʥʦ 

41,8 ʪʠʩ.ʛʘ ʽ ʙʽʣʴʰʝ 70  ï 14,3 ʪʠʩ.ʛʘ (ʈʠʩ. 3.1., ʈʠʩ. 3.2.). 

ʄʘʣʦʧʨʦʜʫʢʪʠʚʥʦʾ ʽ ʜʝʛʨʘʜʦʚʘʥʦʾ ʨʽʣʣʽ ʚ ʦʙʣʘʩʪʽ ʧʝʨʝʚʝʜʝʥʦ ʚ ʧʨʠʨʦʜʥʽ 

ʢʦʨʤʦʚʽ ʫʛʽʜʜʷ 28,4 ʪʠʩ.ʛʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ  ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʙʘʟʠ ʜʘʥʠʭ [90, 91, 92]. 
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ʈʠʩ. 3.1. ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʈʠʩ. 3.2. ʉʪʨʫʢʪʫʨʘ ʩ/ʛ ʫʛʽʜʴ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ɿʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʪʠʧʫ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ 
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ʤʽʛʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘ ʥʘʷʚʥʠʤʠ ʜʘʥʠʤʠ, ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʧʨʠʧʫʩʪʠʤʠʡ, ʘʣʝ ʧʨʦʚʝʜʝʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʜʨʽʙʥʦʤʘʩʰʪʘʙʥʽ 

ʨʦʙʦʪʠ ʟ ʚʠʚʯʝʥʥʷ ˇʨʫʥʪʽʚ ʥʝ ʜʘʶʪʴ ʧʦʚʥʦʾ ʫʷʚʠ ʧʨʦ ʩʪʘʥ ʾʭʥʴʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʅʘ 

ʧʽʚʥʦʯʽ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ˇʨʫʥʪʘʭ ʚʠʜʽʣʝʥʽ ʜʚʽ ʧʣʦʱʠʥʥʽ ʛʝʦʭʽʤʽʯʥʽ ʘʥʦʤʘʣʽʾ 

ʟʘ ʉʇɿ>16 (ʧʦʤʽʨʥʝ, ʧʽʜʚʠʱʝʥʝ ʟʘʙʨʫʜʥʝʥʥʷ) ʝʣʝʤʝʥʪʽʚ ɯɯ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ [93]. 

ɿʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ (ʚʽʜʥʦʩʥʦ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʥʮʝʥʪʨʘʮʽʾ) ʧʦʙʣʠʟʫ ʩʤʪ ʇʽʜʢʘʤʽʥʴ: 

ʢʦʙʘʣʴʪ ï 14, ʤʽʜʴ ï 10, ʥʽʢʝʣʴ ï 3, ʭʨʦʤ ï 5; ʧʦʙʣʠʟʫ ʩʤʪ ɺʠʰʥʽʚʝʮʴ: ʭʨʦʤ ï 12, 

ʥʽʢʝʣʴ ï 9, ʢʦʙʘʣʴʪ ï 7, ʤʽʜʴ ï 6. ɿʘ ʚʤʽʩʪʦʤ ʢʦʙʘʣʴʪʫ ʽ ʭʨʦʤʫ ʧʣʦʱʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ. ɯʥʰʽ ʧʣʦʱʠʥʥʽ ʽ ʣʦʢʘʣʴʥʽ ʘʥʦʤʘʣʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʤʽʩʪʦʤ ʤʽʜʽ, ʮʠʥʢʫ, ʢʦʙʘʣʴʪʫ ʥʠʞʯʠʤ ɻɼʂ [93]. 

ɿʘʙʨʫʜʥʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ (ʩʪʨʦʥʮʽʻʤ-90 ʟ ʧʠʪʦʤʦʶ ʱʽʣʴʥʽʩʪʶ 0,02-0,05 

Ki/ʢʤ2) ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ñʯʦʨʥʦʙʠʣʴʩʴʢʠʡ ʩʣʽʜò), ʟʘʬʽʢʩʦʚʘʥʝ ʥʘ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʦʥʠ ʧʦʩʠʣʝʥʦʛʦ ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ɿʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ ʮʝʟʽʶ-137 ʥʝ ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʦʛʦ. ʇʽʜʚʠʱʝʥʠʡ 

ʚʤʽʩʪ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ (ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʪʘ 

ʯʦʨʥʦʟʝʤʠ) ʧʦʚôʷʟʘʥʠʡ ʟ ʣʘʥʜʰʘʬʪʘʤʠ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ. ʇʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ 

(ʤɹʢ/ʢʛ) ʩʪʘʥʦʚʠʪʴ: ʂ-40 ï 0,4-0,5; Ra-226 ï 0,02-0,03; Ra-228 ï 0,03. ʂʦʥʪʫʨ 

ʧʦʰʠʨʝʥʥʷ Ra-226 ʪʘ Ra-228 ʧʦʚʪʦʨʶʻ ʢʦʥʪʫʨ ʂ-40 [74]. ɿʘʙʨʫʜʥʝʥʥʷ ʩʠʨʦʚʠʥʠ 

ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʝʨʝʚʘʞʥʦ ʮʝʛʣʠ, ʧʨʠʚʥʝʩʝʥʠʤʠ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʥʝ 

ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ I ʢʣʘʩʫ ʽ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʙʝʟ ʦʙʤʝʞʝʥʴ ʚ ʫʩʽʭ ʚʠʜʘʭ 

ʙʫʜʽʚʥʠʮʪʚʘ. ʈʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ ʢʘʨôʻʨʘʭ ï ʚ ʤʝʞʘʭ ʬʦʥʫ [94]. 

ʅʘ ʢʘʨʪʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ. 3.3) ʚʠʥʝʩʝʥʽ 

ʘʥʦʤʘʣʽʾ ʟ ʝʣʝʤʝʥʪʘʤʠ-ʟʘʙʨʫʜʥʠʢʘʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʦʤʫ ʽ 

ʥʝʙʝʟʧʝʯʥʦʤʫ ʨʽʚʥʷʤ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʪʦʯʢʠ, ʱʦ ʤʘʶʪʴ ʉʇɿ ʚʽʜ 

16 ʜʦ 67,6. 

ʆʮʽʥʶʶʯʠ ʩʪʘʥ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʜʣʷ ʚʩʽʻʾ ʧʣʦʱʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʭʘʨʘʢʪʝʨʥʽ ʧʦʤʽʨʥʦ ʥʝʙʝʟʧʝʯʥʠʡ ʪʘ 
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ʧʨʠʧʫʩʪʠʤʠʡ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚʦʜʥʠʭ ʩʠʩʪʝʤ ʪʘ ʥʝʚʠʩʦʢʠʡ 

ʩʫʤʘʨʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ (3-5). ɿʘʙʨʫʜʥʠʢʘʤʠ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʨʽʯʦʢ ʻ 

ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ: ʩʚʠʥʝʮʴ, ʬʦʩʬʦʨ, ʤʽʜʴ, ʭʨʦʤ, ʤʦʣʽʙʜʝʥ, ʢʦʙʘʣʴʪ, ʥʽʢʝʣʴ, 

ʤʘʨʛʘʥʝʮʴ, ʩʪʨʦʥʮʽʡ, ʙʘʨʽʡ [93]. 

 

ʈʠʩʫʥʦʢ 3.3. ʂʘʨʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʪʝʨʠʪʦʨʽʾ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 
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ʅʘʡʙʽʣʴʰʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʟʥʘʻ ʨ. ʉʝʨʝʪ, ʦʩʥʦʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʾʾ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʬʦʩʬʦʨ, ʩʚʠʥʝʮʴ, ʩʪʨʦʥʮʽʡ, ʤʘʨʛʘʥʝʮʴ ʪʘ ʩʨʽʙʣʦ. 

ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʦʯʢʦʚʽ ʘʥʦʤʘʣʽʾ ʩʨʽʙʣʘ ʫ ʾʾ ʚʝʨʭʽʚôʷʭ ï ʚʽʜ 0,8 ʜʦ 2,0 ʤʛ/ʢʛ ʪʘ 

ʥʠʞʯʝ ʤ. ʊʝʨʥʦʧʽʣʴ, ʤʽʞ ʩʤʪ ʄʠʢʫʣʠʥʮʽ ʪʘ ʩ. ɺʘʨʚʘʨʠʥʮʽ, ʚʽʜ 0,5 ʜʦ 0,1 ʤʛ/ʢʛ 

(ʬʦʥʦʚʝ ʟʥʘʯʝʥʥʷ ï 0,03 ʤʛ/ʢʛ). ʊʦʯʢʦʚʘ ʘʥʦʤʘʣʽʷ ʬʦʩʬʦʨʫ ʧʽʚʥʽʯʥʽʰʝ ʩ. ɼʽʪʢʽʚʮʽ ï 

10 500 ʤʛ/ʢʛ (3 ʬʦʥʠ) ï ʟʫʤʦʚʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʩʬʘʪʥʠʭ ʜʦʙʨʠʚ. ʊʦʯʢʦʚʘ 

ʘʥʦʤʘʣʽʷ ʩʚʠʥʮʶ ʥʘ ʧʽʚʜʝʥʥʽʡ ʦʢʦʣʠʮʽ ʩ. ɹʫʮʥʽʚ ï 200 ʤʛ/ʢʛ (12) ï ʤʦʞʣʠʚʦ, 

ʧʦʚôʷʟʘʥʘ ʟ ʚʽʜʭʦʜʘʤʠ ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʟʘʚʦʜʫ ʘʙʦ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. ɺʩʽ ʪʦʯʢʦʚʽ 

ʘʥʦʤʘʣʽʾ ʩʪʨʦʥʮʽʶ ï 5000 ʤʛ/ʢʛ (28,6 ʬʦʥʫ), 2500 (14,3), 2000 (4,9) ï ʚʽʜ ʩ. ʅʘʩʪʘʩʽʚ 

ʜʦ ʩʤʪ ʄʠʢʫʣʠʥʮʽ, ʤʦʞʣʠʚʦ, ʻ ʧʣʷʤʘʤʠ ʚʽʜ ʯʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ. ʊʦʯʢʦʚʘ 

ʘʥʦʤʘʣʽʷ ʤʘʨʛʘʥʮʶ ï 10 500 ʤʛ/ʢʛ (17,3 ʬʦʥʫ ʪʘ ʉʇɿ 23,7) ï ʟʘʬʽʢʩʦʚʘʥʘ 

ʧʽʚʥʽʯʥʽʰʝ ʩ. ʉʽʪʢʽʚʮʽ. ɿʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʨ. ʉʝʨʝʪ ʤʽʞ ʩʝʣʘʤʠ ɹʘʪʴʢʽʚ ï ʇʽʱʘʥʝ ʬʽʢʩʫʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 82,7 ʜʦ 

8. 

ɿʘʙʨʫʜʥʝʥʥʷ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʨ. ʉʪʨʠʧʘ (ʤʛ/ʢʛ): ʧʦʙʣʠʟʫ ʩ. ɿʘʨʫʜʜʷ ï ʪʦʯʢʦʚʘ 

ʘʥʦʤʘʣʽʷ ʤʦʣʽʙʜʝʥʫ, 20 (18 ʬʦʥʽʚ); ʩʭʽʜʥʽʰʝ ʩ. ɹʦʛʜʘʥʽʚʢʠ ï ʘʥʦʤʘʣʽʷ ʩʪʨʦʥʮʽʶ, 

2000 (11,4 ʬʦʥʫ); ʙʽʣʷ ʩ. ʁʦʩʠʧʽʚʢʘ ï ʣʽʥʽʡʥʘ ʘʥʦʤʘʣʽʷ ʩʪʨʦʥʮʽʶ, 1000 (5,7), ʙʘʨʽʶ 

ï 2000-1200 (4,9-2,9), ʤʘʨʛʘʥʮʶ ï 2000-1500 (3,3-2,5); ʚʽʜ ʩ. ɯʰʢʽʚ ʜʦ ʩ. ɻʦʜʽʚ ï 

ʙʘʨʽʶ ï 2000-1000 (4,9-2,9). ɿʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʥʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʨ. ʉʪʨʠʧʘ ʬʽʢʩʫʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 22,4 ʜʦ 4. 

ʋ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʨ. ʂʦʨʦʧʝʮʴ ʚ ʨʘʡʦʥʽ ʩ. ʂʘʣʴʥʝ ʟʘʬʽʢʩʦʚʘʥʘ ʣʽʥʽʡʥʘ 

ʘʥʦʤʘʣʽʷ (ʤʛ/ʢʛ): ʩʚʠʥʮʶ ï 50 (3,1 ʬʦʥʫ), ʩʨʽʙʣʘ ï 0,2-0,15 (7-5); ʘʥʦʤʘʣʽʷ ʙʽʣʷ 

ʩ. ɹʘʟʥʠʢʽʚʢʘ (ʨ. ɿʦʣʦʪʘ ʃʠʧʘ) (ʤʛ/ʢʛ): ʭʨʦʤʫ ï 150 (2,8 ʬʦʥʫ), ʙʘʨʽʶ 2500 (6,1); 

ʪʦʯʢʦʚʽ ʘʥʦʤʘʣʽʾ (ʤʛ/ʢʛ): ʧʦʙʣʠʟʫ ʩ. ɹʠʰʢʠ ï ʤʦʣʽʙʜʝʥʫ ï 40 (36 ʬʦʥʽʚ), ʢʦʙʘʣʴʪʫ ï 

80 (9,2), ʥʽʢʝʣʶ ï 150 (6), ʩʪʨʦʥʮʽʶ ï 1000 (5,7); ʚʽʜ ʩ. ʂʦʥʶʭʠ ʜʦ ʩ. ɾʦʚʥʽʚʢʘ ï 

ʩʪʨʦʥʮʽʶ ï 1000 (5,7). ɿʘʙʨʫʜʥʝʥʥʷ ʤʦʣʽʙʜʝʥʦʤ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʘʻ ʪʝʭʥʦʛʝʥʥʝ 
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ʧʦʭʦʜʞʝʥʥʷ. ɸʥʦʤʘʣʽʾ, ʤʦʞʣʠʚʦ, ʫʪʚʦʨʠʣʠʩʴ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʨʙ ʧʨʠ 

ʨʝʤʦʥʪʥʠʭ ʨʦʙʦʪʘʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʘʙʦ ʧʦʚôʷʟʘʥʽ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. 

ɼʦʥʥʽ ʚʽʜʢʣʘʜʠ ʨ. ɻʥʽʟʥʘ ʟʘʙʨʫʜʥʝʥʽ (ʤʛ/ʢʛ): ʚʽʜ ʩ. ɿʘʣʫʞʞʷ ʜʦ ʩ. ʏʝʨʥʠʭʽʚʮʽ ï 

ʮʠʥʢʦʤ ï 1000 (5,6 ʬʦʥʫ), ʩʨʽʙʣʦʤ ï 0,2-0,15 (3,7), ʙʘʨʽʻʤ ï 1500 (3,6); ʙʽʣʷ ʩ. 

ʐʠʤʢʽʚʮʽ ï ʤʘʨʛʘʥʮʝʤ ï 5000 (8,2), ʙʘʨʽʻʤ ï 1000 (2,4), ʩʪʨʦʥʮʽʻʤ ï 500 (2,9); 

ʧʦʙʣʠʟʫ ʩ. ʂʠʜʘʥʽʚʢʘ ï ʬʦʩʬʦʨʦʤ ï 3000 (3,7), ʤʘʨʛʘʥʮʝʤ ï 5000-1500 (8,2-2,5), 

ʙʘʨʽʻʤ ï 1000 (2,4). ɿʘʙʨʫʜʥʝʥʥʷ ʤʘʨʛʘʥʮʝʤ ʪʘ ʙʘʨʽʻʤ (ʤʛ/ʢʛ) ʬʽʢʩʫʶʪʴʩʷ ʙʽʣʷ ʩʤʪ 

ɺʝʣʠʢʽ ɹʽʨʢʠ, ʚʽʜʧʦʚʽʜʥʦ 2000-1500 (3,3-2,5 ʬʦʥʫ) ʪʘ 2000-1200 (4,9-2,9); ʚʽʜ ʩ. 

ʂʦʥʩʪʘʥʪʠʥʽʚʢʘ ʜʦ ʩ. ʇʦʧʣʘʚʠ 1000-800 (1,5-1,3) ʪʘ 1500-1000 (3,6-2,4); ʚ ʨʘʡʦʥʽ ʩ. 

ʂʦʟʽʚʢʘ ʣʽʥʽʡʥʘ ʘʥʦʤʘʣʽʷ, ʚʽʜʧʦʚʽʜʥʦ 2500-1200 (4,1-2) ʪʘ 2000-1200 (4,9-2,9). 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʉʇɿ ï 19,4, ʧʝʨʝʚʘʞʥʦ ï 6-8. 

ɼʞʝʨʝʣʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʨʽʙʣʦʤ ʥʝ ʚʩʪʘʥʦʚʣʝʥʝ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʡʦʛʦ 

ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʪʽʯʥʠʭ ʚʦʜ ʜʣʷ ʟʨʦʰʫʚʘʥʥʷ ʧʦʣʽʚ. 

ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʩʨʽʙʣʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʜʦ ʪʦʢʩʠʯʥʦʛʦ ʨʽʚʥʷ. ʊʘʢ, ʪʦʯʢʦʚʘ 

ʚʠʩʦʢʦ ʢʦʥʪʨʘʩʪʥʘ ʘʥʦʤʘʣʽʷ ʚʠʷʚʣʝʥʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʰʝ ʩ. ʈʫʜʘ ʂʦʣʪʽʚʩʴʢʘ, ʟ 

ʚʤʽʩʪʦʤ (ʤʛ/ʢʛ): ʩʨʽʙʣʘ ï 8 (267 ʬʦʥʽʚ), ʤʘʨʛʘʥʮʶ ï 10 500 (17,3), ʩʚʠʥʮʶ ï 120 

(7,1), ʽʪʨʽʶ ï 40 (2,1), ʽʪʝʨʙʽʶ ï 4 (2,1); ʉʇɿ ï 295,5. ʇʦʙʣʠʟʫ ʩ. ʂʦʣʪʽʚ ʟʘʬʽʢʩʦʚʘʥʘ 

ʘʥʦʤʘʣʽʷ (ʤʛ/ʢʛ): ʩʚʠʥʮʶ ï 200 (12 ʬʦʥʽʚ), ʤʽʜʽ ï 5000 (268), ʩʨʽʙʣʘ ï 5 (167), 

ʥʽʢʝʣʶ ï 120 (4,8), ʤʘʨʛʘʥʮʶ ï 10500 (17,3), ʩʪʨʦʥʮʽʶ ï 400 (2,3), ʦʣʦʚʘ ï 60 (23,1); 

ʉʇɿ ï 467,6. ʇʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʰʝ ʩ. ɺʝʨʭʦʙʫʞ ʚʠʷʚʣʝʥʘ ʪʦʯʢʦʚʘ ʘʥʦʤʘʣʽʷ (ʤʛ/ʢʛ): 

ʩʨʽʙʣʘ ï 3 (100 ʬʦʥʽʚ), ʤʘʨʛʘʥʮʶ ï 10500 (17,3), ʤʽʜʽ ï 100 (5,4), ʩʚʠʥʮʶ ï 40 (2,4), 

ʤʦʣʽʙʜʝʥʫ ï 2,5 (2,1), ʩʪʨʦʥʮʽʶ ï 250 (1,4), ʥʽʢʝʣʶ ï 25 (1); ʉʇɿ ï 122,7. 

ʇʽʚʜʝʥʥʽʰʝ ʩ. ɺʝʨʭʦʙʫʞ ʪʦʯʢʦʚʽ ʚʠʩʦʢʦʢʦʥʪʨʘʩʪʥʽ ʘʥʦʤʘʣʽʾ (ʤʛ/ʢʛ): ʩʨʽʙʣʘ ï 0,8 

(27 ʬʦʥʽʚ) ʟ ʉʇɿ ï 30,3; ʩʨʽʙʣʘ ï 2 (67), ʙʘʨʽʶ ï 1500, (3,6), ʤʘʨʛʘʥʮʶ ï 2000 (3,3), 

ʩʪʨʦʥʮʽʶ ï 400 (2,3) ʟ ʉʇɿ ï 79,5; ʩʨʽʙʣʘ ï 0,8 (27) ʟ ʉʇɿ ï 29,6; ʩʨʽʙʣʘ ï0,3 (10) ʟ 

ʉʇɿ ï 11,8; ʩʨʽʙʣʘ ï 0,3 (10), ʤʦʣʽʙʜʝʥʫ ï 2,5 (2,2) ʟ ʉʇɿ ï 11,3. ɿʘʭʽʜʥʽʰʝ ʩ. 

ʂʨʫʛʽʚ ʪʦʯʢʦʚʘ ʘʥʦʤʘʣʽʷ ʩʨʽʙʣʘ 0,8 ʤʛ/ʢʛ (27 ʬʦʥʽʚ) ʟ ʉʇɿ ï 27,4. 
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ɸʥʦʤʘʣʽʷ ʙʘʨʽʶ ï 1500 ʤʛ/ʢʛ (3,6 ʬʦʥʫ) ʚʠʷʚʣʝʥʘ ʥʘ ʨ. ʉʪʠʨ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʽʰʝ ʩ. ʃʫʯʢʽʚʮʽ. ʉʇɿ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ï ʜʦ 12,6. ʇʨʠʩʫʪʥʽʩʪʴ ʙʘʨʽʶ 

ʧʦʷʩʥʶʻʪʴʩʷ ʛʥʠʪʪʷʤ ʨʦʩʣʠʥ ʽ ʢʘʨʙʦʥʘʪʥʠʤ ʩʢʣʘʜʦʤ ʧʦʨʽʜ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʢʘʣʴʮʽʡ 

ʣʝʛʢʦ ʚʠʥʦʩʠʪʴʩʷ ʽ ʟʘʤʽʱʫʻʪʴʩʷ ʙʘʨʽʻʤ. 

 

3.2. ɯʻʨʘʨʭʽʯʥʘ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

 

ɼʣʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʠʤ (ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤ, 

ʧʦʪʝʥʮʽʘʣʦʤ) ʣʘʥʜʰʘʬʪʥʦ-ˇʨʫʥʪʦʚʦʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʧʨʷʤʢʫ. ʊʦʤʫ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʫ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʛʨʫʥʪʦʚʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ˇʨʫʥʪʽʚ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʫʪʚʦʨʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [95]. 

ʆʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʨʦʟʚʠʪʦʢ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʚʠʨʘʞʘʻʪʴʩʷ: 

- ʩʪʚʦʨʝʥʥʷʤ ʽʻʨʘʨʭʽʯʥʦʾ ʤʦʜʝʣʽ ʬʘʢʪʦʨʽʚ ʪʘ ʚʧʣʠʚʽʚ ʥʘ ʥʠʭ; 

- ʨʦʟʨʘʭʫʥʦʢ ʚʘʛʠ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʪʘ ʾʭ ʧʘʨʘʤʝʪʨʠʟʘʮʽʷ. ɺ ʧʨʦʮʝʩʽ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʝʥʦ ʽʻʨʘʨʭʽʯʥʫ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʧʨʦʷʚʫ ʨʦʟʚʠʪʢʫ 

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʙʣʦʢ-ʩʭʝʤʘ ʷʢʦʾ ʧʦʜʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 3.4. ʈʦʟʛʣʷʥʫʪʦ ʪʘ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʧʦʢʘʟʥʠʢʽʚ (ˇʨʫʥʪʦʚʽ, ʢʣʽʤʘʪʠʯʥʽ, ʘʥʪʨʦʧʦʛʝʥʥʽ ʽ 

ʽʥʰʽ), ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʚʦʜʥʦʾ ʝʨʦʟʽʾ [95]. 

ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʚʠʢʦʥʫʻʤʦ ʜʝʢʦʤʧʦʟʠʮʽʶ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʪʘ 

ʦʙ'ʻʜʥʫʻʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʽ ʽʻʨʘʨʭʽʯʥʦʾ ʩʭʝʤʠ.  
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ʈʠʩ. 3.4. ʉʭʝʤʘ ʽʻʨʘʨʭʽʯʥʦʾ ʤʦʜʝʣʽ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ 

 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʫʻʤʦ ʤʥʦʞʠʥʫ ʤʘʪʨʠʮʴ ʧʦʧʘʨʥʠʭ 

ʧʦʨʽʚʥʷʥʴ ʪʘ ʦʮʽʥʶʻʤʦ ʾʭ ʚʝʢʪʦʨʽʚ ʟʘ ʩʪʫʧʝʥʝʤ ʾʭ ʚʧʣʠʚʫ ʥʘ ʩʢʣʘʜʦʚʽ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʨʽʚʥʷ. ʇʦʪʽʤ ʨʦʟʨʘʭʦʚʫʻʤʦ ʚʝʢʪʦʨʠ ʧʨʽʦʨʠʪʝʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʷʥʴ ʪʘ 

ʚʩʪʘʥʦʚʣʶʻʤʦ ʧʝʨʝʚʘʛʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʘʨʽʘʥʪʘ. 

ʄʘʪʨʠʮʶ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʠ ʧʨʠʯʠʥ ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

(ʪʘʙʣ.3.1).  

ʊʘʙʣʠʮʷ 3.1 

ʈʦʟʨʘʭʫʥʦʢ ʬʘʢʪʦʨʽʚ ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʠʭ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

  ʇʦʪʦʢʦʚʠʡ 

ʦʙôʻʤ 

ʇʦʚʝʨʭʥʝʚʠʡ 

ʨʦʟʧʦʜʽʣ  ʚʦʜʠ  

ʐʚʠʜʢʽʩʪʴ 

ʧʦʪʦʢʫ 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ 

ʬʘʢʪʦʨ 

ʆʙôʻʤ ʧʦʪʦʢʫ 1 3 1/3 0,27 

 ʇʦʚʝʨʭʥʝʚʠʡ 

ʨʦʟʧʦʜʽʣ ʚʦʜʠ 

1/4 2 1/4 0,14 

ʐʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ 3 5 1 0,44 

 ɚmax=4,26  ɯʋ=0,09 ɺʋ=0,10 
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ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʬʘʢʪʦʨʽʚ (ʨʝʣʴʻʬ, ˇʨʫʥʪʠ, 

ʢʣʽʤʘʪ, ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ) ʧʦ ʚʽʜʥʦʰʝʥʥʽ ʜʦ ʛʨʫʧ ʬʘʢʪʦʨʽʚ 

(ʧʦʪʦʢʦʚʠʡ ʦʙôʻʤ, ʧʦʚʝʨʭʥʝʚʠʡ ʨʦʟʧʦʜʽʣ ʚʦʜʠ, ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ). ʆʮʽʥʶʚʘʥʥʷ 

ʬʘʢʪʦʨʽʚ ʜʘʻ ʥʘʤ ʟʤʦʛʫ ʨʦʟʨʘʭʫʚʘʪʠ ʽʥʜʝʢʩ ʫʟʛʦʜʞʝʥʦʩʪʽ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ 

ʚʽʜʥʦʩʥʦ ʩʪʫʧʝʥʶ ʚʧʣʠʚʫ ʥʘ ʧʨʠʯʠʥʠ ʜʝʛʨʘʜʘʮʽʾ (ʪʘʙʣ. 3.2). 

ʊʘʙʣʠʮʷ 3.2 

ɺʧʣʠʚ ʬʘʢʪʦʨʽʚ ʥʘ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ 

  ʇʦʪʦʢʦʚʠʡ 

ʦʙôʻʤ 

ʇʦʚʝʨʭʥʝʚʠʡ 

ʨʦʟʧʦʜʽʣ ʚʦʜʠ  

ʐʚʠʜʢʽʩʪʴ 

ʧʦʪʦʢʫ 

ʈ
ʦ
ʟ
ʨ
ʘ
ʭ
ʫ
ʥ
ʢ
ʦ
ʚ

ʠ
ʡ
 
ʬ
ʘ
ʢ
ʪ
ʦ
ʨ

 

ʈʝʣʴʻʬ 0,33 0,51 0,49 

ˆʨʫʥʪʠ 0,17 0,08 0,17 

ʂʣʽʤʘʪ 0,436 0,04 0,04 

ʈʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ 0,05 0,11 0,33 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ 0,04 0,27 0,09 

ʆ
ʮ
ʽ
ʥ
ʶ
ʚ
ʘ
ʥ
ʥ
ʷ
 

ʬ
ʘ
ʢ
ʪ
ʦ
ʨ
ʽ
ʚ

 

ɚmax 5,31 5,51 5,53 

ɯʥʜʝʢʩ ʫʟʛʦʜʞʝʥʦʩʪʽ 0,10 0,10 0,10 

ɺʽʜʥʦʰʝʥʥʷ 

ʫʟʛʦʜʞʝʥʦʩʪʽ 
0,08 0,08 0,08 

 

ɺʧʣʠʚ ʬʘʢʪʦʨʽʚ ʥʘ ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ (ʪʘʙʣ. 3.3). 

ʊʘʙʣʠʮʷ 3.3 

ɺʧʣʠʚ ʬʘʢʪʦʨʽʚ ʥʘ ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʦʾ ʝʨʦʟʽʾ 

 ʌʘʢʪʦʨ ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʬʘʢʪʦʨ 

ʈ
ʝ
ʣ
ʴ
ʻ
ʬ

 

ʂʨʫʪʠʟʥʘ ʩʭʠʣʽʚ 0,51 

ɼʦʚʞʠʥʘ ʩʭʠʣʽʚ 0,10 

ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ 0,05 

ʇʣʦʱʘ ʚʦʜʦʟʙʦʨʽʚ 0,15 

ʊʠʧ ʚʦʜʦʟʙʦʨʫ 0,31 

ɺʋ=0,09 ɯʋ=0,10 ɚmax=7,02 

ˆ
ʨ
ʫ
ʥ

ʪ
ʠ ʇʦʪʫʞʥʽʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ 0,32 

ʉʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ˇʨʫʥʪʫ 0,38 
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ɺʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʛʨʫʥʪʫ 0,09 

ʑʽʣʴʥʽʩʪʴ  0,10 

ɺʋ=0,11 ɯʋ=0,16 ɚmax=6,94 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʘʥʘʣʽʟʽ ʨʝʣʴʻʬʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʻ ʢʨʫʪʠʟʥʘ ʩʭʠʣʽʚ, ʧʣʦʱʘ ʪʘ ʪʠʧ ʚʦʜʦʟʘʙʦʨʫ. ʇʨʠ ʘʥʘʣʽʟʽ 

ˇʨʫʥʪʽʚ ʚʘʞʣʠʚʠʤ ʻ ʧʦʪʫʞʥʽʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʪʘ 

ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ˇʨʫʥʪʫ [96]. ɿʘʛʘʣʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʪʘ 

ʛʝʦʜʝʟʠʯʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɽʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ, ʷʢʽ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ˇʨʫʥʪʫ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ. ʇʨʠʨʦʜʥʽ ʪʘ 

ʪʝʭʥʦʛʝʥʥʽ ʬʘʢʪʦʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʧʦʩʠʣʝʥʥʽ ʝʨʦʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ ʽ ʨʦʟʨʦʙʣʝʥʦ 

ʽʻʨʘʨʭʽʯʥʫ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʮʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʆʩʥʦʚʥʽ ʾʾ ʪʠʧʠ: 

-ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ; 

-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ, ʪʝʤʧʝʨʘʪʫʨʫ, ʚʽʪʨʦʚʽ ʫʤʦʚʠ ʪʦʱʦ; 

-ʨʝʣʴʻʬ ʪʘ ʛʝʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʩʪʦʢʫ ʚʦʜʠ ʪʘ 

ʨʦʟʤʽʱʝʥʥʷ ˇʨʫʥʪʫ; 

-ʨʦʩʣʠʥʥʽʩʪʴ ʪʘ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, ʷʢʽ ʟʜʘʪʥʽ ʟʤʝʥʰʫʚʘʪʠ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʰʣʷʭʦʤ 

ʫʪʨʠʤʘʥʥʷ ˇʨʫʥʪʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ; 

-ʪʝʭʥʦʛʝʥʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ; 

-ʣʘʥʜʰʘʬʪʥʽ ʟʤʽʥʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʩʣʠʥʥʽʩʪʶ; 

-ʪʝʭʥʦʛʝʥʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ; 

-ʣʘʥʜʰʘʬʪʥʽ ʟʤʽʥʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʨʦʙʢʦʶ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʙʫʜʽʚʥʠʮʪʚʦʤ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʜʦʙʫʚʘʥʥʷʤ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʻ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ; 
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-ʪʝʭʥʦʛʝʥʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʩʘʤʝ 

ʟʘʙʫʜʦʚʘ, ʚʠʨʫʙʢʘ ʣʽʩʫ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ 

ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʦʱʦ. 

ʎʷ ʽʻʨʘʨʭʽʯʥʘ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʘʻ ʨʽʟʥʽ ʨʽʚʥʽ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

 

3.3. ʄʦʥʽʪʦʨʠʥʛ ʧʨʦʚʽʜʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ˇʨʫʥʪʦʚʦ-ʬʦʨʤʫʶʯʠʭ ʬʘʢʪʦʨʽʚ 

 

ʉʫʯʘʩʥʠʤʠ ʝʢʟʦʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʨʦʟʚʠʥʫʪʠʤʠ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ, ʻ ʷʨʫʞʥʦ-

ʙʘʣʢʦʚʘ ʝʨʦʟʽʷ, ʧʣʦʱʠʥʥʠʡ ʟʤʠʚ ˇʨʫʥʪʽ. 

ʋʪʚʦʨʝʥʥʷ ʙʘʣʦʢ ʪʘ ʷʨʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʝʨʝʚʘʞʥʦ ʫ ʚʝʨʭʽʚôʷʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ 

ʽ ʧʨʠʨʽʯʢʦʚʠʭ ʩʭʠʣʘʭ, ʟʫʤʦʚʣʝʥʝ ʜʽʻʶ ʚʦʜ. ɼʦʣʠʥʠ ʨ. ʊʘʡʥʘ, ʟʚʫʞʫʶʪʴʩʷ ʜʦ 

ʢʘʥʴʡʦʥʦʧʦʜʽʙʥʠʭ (ʟ ʜʫʞʝ ʢʨʫʪʠʤʠ, ʯʘʩʪʦ ʧʨʷʤʦʚʠʩʥʠʤʠ ʩʭʠʣʘʤʠ, ʧʣʦʩʢʠʤ 

ʚʫʟʴʢʠʤ ʜʥʦʤ). ɻʣʠʙʠʥʘ ʚʨʽʟʫ ʜʦʣʠʥ ʩʪʘʥʦʚʠʪʴ 50ï70 ʤ. ʇʣʦʱʠʥʥʠʡ ʟʤʠʚ, 

ʷʨʫʞʥʦ-ʙʘʣʢʦʚʘ ʝʨʦʟʽʷ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦ ʧʨʠ ʢʨʫʪʠʟʥʽ ʩʭʠʣʽʚ ʙʽʣʴʰʝ 8 

ʛʨʘʜʫʩʽʚ. ɿʘ ʩʪʫʧʝʥʝʤ ʧʣʦʱʠʥʥʦʾ ʝʨʦʟʽʾ ʪʝʨʠʪʦʨʽʷ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʟʥʘʯʥʦ ʝʨʦʜʦʚʘʥʘ. 

ʇʣʦʱʠʥʥʠʡ ʟʤʠʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʊʦʚʪʨʦʚʦʛʦ ʧʘʩʤʘ. ɿʩʫʚʠ ʧʦʚôʷʟʘʥʽ ʟʽ 

ʩʭʠʣʦʚʠʤʟʤʽʱʝʥʥʷʤ ʧʦʢʨʠʚʥʠʭ ʜʝʣʶʚʽʘʣʴʥʠʭ ʪʘ ʝʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦ 

ʥʝʦʛʝʥʦʚʠʭ ʛʣʠʥʘʭ. ʇʦʪʫʞʥʽʩʪʴ ʟʩʫʚʥʠʭ ʥʘʢʦʧʠʯʫʚʘʥʴ ʜʦʨʽʚʥʶʻ ʚʽʜ 4 ʜʦ 10 ʤ ɿʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʷʚʫ ʪʘ ʨʦʟʚʠʪʢʫ ʟʩʫʚʽʚ ʚʠʜʽʣʷʶʪʴʩʷ ʧʣʦʱʽ: ʩʣʘʙʢʦʾ ʢʘʪʝʛʦʨʽʾ ʟ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʫʨʘʞʝʥʦʩʪʽ 0,1% [97]. 

ʅʘ ʜʦʩʣʽʜʞʝʥʽʡ ʧʣʦʱʽ ʧʦʰʠʨʝʥʠʡ ʥʘʧʽʚʧʦʢʨʠʪʠʡ ʽ ʧʦʢʨʠʪʠʡ ʩʫʣʴʬʘʪʥʠʡ, 

ʢʘʨʙʦʥʘʪʥʠʡ, ʟʤʽʰʘʥʠʡ ʢʘʨʩʪ. ʌʦʨʤʠ ʢʘʨʩʪʫ ï ʣʽʡʢʠ, ʚʦʨʦʥʢʠ, ʧʦʥʦʨʠ ï ʥʝʚʝʣʠʢʠʭ 

ʨʦʟʤʽʨʽʚ, ʟʘʧʦʚʥʝʥʽ ʫʣʘʤʢʘʤʠ ʚʘʧʥʷʢʽʚ ʽ ʧʽʱʘʥʦ-ʩʫʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʂʘʨʩʪ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʪʝʢʪʦʥʽʯʥʦʶ ʪʨʽʱʠʥʫʚʘʪʽʩʪʶ ʧʦʨʽʜʪʘ ʨʫʭʦʤ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, 

ʘʛʨʝʩʠʚʥʠʭ ʜʦ ʚʤʽʱʫʶʯʠ ʧʦʨʽʜ. ɿʘ ʩʪʫʧʝʥʝʤ ʥʝʙʝʟʧʝʢʠ ʚʠʷʚʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʮʝʩʫ ʚʠʜʽʣʷʶʪʴʩʷ ʧʣʦʱʽ: ʟʽ ʟʥʘʯʥʠʤ ʩʪʫʧʝʥʝʤ ʥʝʙʝʟʧʝʢʠ (ʛʫʩʪʠʥʘ 
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ʢʘʨʩʪʦʚʠʭ ʬʦʨʤ ï 10ï30 ʰʪ./ʢʤ2) ï ʧʦʙʣʠʟʫ ʤ. ɿʘʣʽʱʠʢʠ, ʪʘ ʚ ʤʝʞʘʭ ʊʦʚʪʨʦʚʦʛʦ 

ʧʘʩʤʘ (ʫʨʘʞʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ 25ï50%); ʟ ʩʝʨʝʜʥʽʤ (ʱʽʣʴʥʽʩʪʴ 1ï10 ʰʪ./ʢʤ2) ï ʚ 

ʤʝʞʘʭ ʊʦʚʪʨʦʚʦʛʦ ʧʘʩʤʘ. ɿʘ ʩʪʫʧʝʥʝʤ ʫʨʘʞʝʥʦʩʪʽ ʥʝʙʝʟʧʝʯʥʠʤʠ ʝʢʟʦʛʝʥʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʷʚʠʱʘʤʠ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʜʽʣʷʥʢʠ ʟ ʽ ʥʝʟʥʘʯʥʠʤ ʩʪʫʧʝʥʝʤ. 

ɼʦʩʣʽʜʞʝʥʘ ʪʝʨʠʪʦʨʽʷ ʥʘʣʝʞʠʪʴ ʜʦ ʘʩʝʡʩʤʽʯʥʦʾ, ʘʣʝ ʩʣʘʙʢʽ ʣʦʢʘʣʴʥʽ 

ʟʝʤʣʝʪʨʫʩʠ ʥʘ ʤʘʣʠʭ ʛʣʠʙʠʥʘʭ ʦʩʝʨʝʜʢʫ ʽ ʥʝʟʥʘʯʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʝʧʽʮʝʥʪʨʫ ʤʦʞʫʪʴ 

ʟʫʤʦʚʠʪʠ ʥʝ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʥʽʞ ʩʠʣʴʥʽ. ɼʦ ʧʨʦʙʣʝʤ ʩʝʡʩʤʽʯʥʦʩʪʽ 

ʧʨʠʚʝʨʥʫʚ ʫʚʘʛʫ ʟʝʤʣʝʪʨʫʩ 2002 ʨ. ʧʦʙʣʠʟʫ ʩʤʪ ʄʠʢʫʣʠʥʮʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʦʪʨʷʩʽʥʴ ʚ ʝʧʽʮʝʥʪʨʽ ʜʦʩʷʛʣʘ 6 ʙʘʣʽʚ, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʫʜʠ, ʦʮʽʥʝʥʝ ʟʘ 

ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʭʚʠʣʴ, ʩʪʘʥʦʚʠʪʴ 3,6. ʇʦʙʣʠʟʫ ʤ. ʊʝʨʥʦʧʽʣʴ ʪʝʞ ʚʽʜʦʤʽ ʩʝʡʩʤʽʯʥʽ 

ʚʠʷʚʠ: ʟʘ 15 ʢʤ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʤʽʩʪʘ ʚ 1963 ʨ. ʟʘʬʽʢʩʦʚʘʥʦ ʦʩʝʨʝʜʦʢ ʩʣʘʙʢʦʛʦ 

ʟʝʤʣʝʪʨʫʩʫ, ʟʘ 50 ʢʤ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʫ 1997 ʨ. ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʦʰʪʦʚʭ ʤʝʥʰʦʾ 

ʘʤʧʣʽʪʫʜʠ. ɺ 1976 ʨʦʮʽ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʛʨʦʤʘʜʠ ʟʘʬʽʢʩʦʚʘʥʽ ʥʝʟʥʘʯʥʽ ʧʦʰʪʦʚʭʠ 

[98]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʷʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʛʘʣʦʤ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʟʘʜʦʚʽʣʴʥʠʡ. 

 

3.4. ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ˇʨʫʥʪʦʚʠʭ ʢʘʨʪ  

 

ʉʫʯʘʩʥʽ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʩʪʦʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʥʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʢʘʨʪ. 

ʆʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʽʥʰʠʤʠ ʥʝʙʝʟʧʝʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ, ʜʦʟʚʦʣʠʣʠ ʧʦʙʫʜʫʚʘʪʠ ʙʘʟʠ ʜʘʥʠʭ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ (ʪʘʙʣ. 4.4), 

ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʬʦʥʦʚʦʛʦ ʪʘ ʘʥʦʤʘʣʴʥʠʭ ʚʤʽʩʪʽʚ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʅʘ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʥʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʘ ʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʙʫʣʠ 

ʧʦʙʫʜʦʚʘʥʽ ʧʦʝʣʝʤʝʥʪʥʽ ʝʢʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʢʘʨʪʠ ʚʤʽʩʪʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʝʣʝʤʝʥʪʫ 

ʚ ˇʨʫʥʪʘʭ (ʪʘʙʣʠʮʷ 3.4). 
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ʊʘʙʣʠʮʷ 3.4. 

ʉʝʨʝʜʥʽʭ ʚʤʽʩʪ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʨʝʯʦʚʠʥ ʫ ʨʽʟʥʦʚʠʜʘʭ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 

ʅʘʟʚʘ 
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2
/3

 

ɽʣʝʤʝʥʪʠ ʽ ʨʝʯʦʚʠʥʠ 

As Cd Pb Cu Zn V 
ʅʘʬʪʦ-

ʧʨʦʜʫʢʪʠ 

ʬʦʥʦʚʽ ʚʤʽʩʪʠ ʚ ˇʨʫʥʪʘʭ, ʤʛ/ʢʛ 

0,004

7 
0,014 0,44 0,063 13,4 0,94 0,012 

ʩʝʨʝʜʥʽ ʚʤʽʩʪʠ ʚ ʨʽʟʥʦʚʠʜʘʭ ˇʨʫʥʪʽʚ 

ʉʽʨʽ-

ʦʧʽʜʟʦʣʝʥʽ 
17 11 0,493 0,0717 

0,563

6 
0,1527 6,772 0,636 

0,6181

81818 

ʊʝʤʥʦ-ʩʽʨʽ 

ʦʧʽʜʟʦʣʝʥʽ 
37 25 

0,021

8 
0,0676 1,62 0,2344 17,56 4,196 0,048 

ʏʦʨʥʦʟʝʤʠ 

ʦʧʽʜʟʦʣʝʥʽ 
19 13 

0,152

6 
0,0506 

0,261

5 
0,2238 7,030 0,923 

0,4692

30769 

ʊʝʤʥʦ-ʩʽʨʽ 

ʽ ʩʽʨʽ 

ʦʧʽʜʟʦʣʝʥʽ 

ʦʛʦʣʝʥʽ 

28 19 
0,004

6 
0,0004 

0,261

5 
0,0715 12,09 2 

0,2736

84211 

ʏʦʨʥʦʟʝʤʠ 

ʦʧʽʜʟʦʣʝʥʽ 

ʦʛʦʣʝʥʽ 

12 8 
0,106

3 
0,0138 2,275 0,3712 12,02 4,775 0,0625 

 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʘ ʪʝʨʠʪʦʨʽʷ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʮʽʣʦʤʫ  ʥʝ ʟʘʙʨʫʜʥʝʥʘ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʢʨʝʤʠʭ ʪʦʯʦʢ. ʊʘʢ, 

ʧʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʘʨʩʝʥʫ ʚ ˇʨʫʥʪʘʭ ʚʠʷʚʣʝʥʦ ʜʚʽ ʘʥʦʤʘʣʴʥʽ ʟʦʥʠ ʩ. ʏʘʙʘʨʽʚʢʘ, 

ʩ. ɺʘʩʠʣʴʢʽʚʮʽ, ʜʝ ʬʦʥ (0,0047 ʤʛ/ʢʛ) ʧʝʨʝʚʠʱʝʥʦ ʚ 2 ʨʘʟʠ (0,019),  ̔ʥʠʞʯʝ ɻɼʂ 

(20). ʇʦ  ʢʘʜʤʽʶ Cd: ʬʦʥ (0,018 ʤʛ/ʢʛ) ʽ ʘʥʦʤʘʣʽʾ (0,032) ʪʘ  ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚ 

ˇʨʫʥʪʘʭ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ, ʘ ʮʝ ʩʣʽʜ ʚʥʝʩʝʥʥʷ ʚ ʛʨʫʥʪʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʟʘʩʦʙʽʚ 

ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. 

ɺʜʘʣʦʩʷ ʧʦʨʽʚʥʷʪʠ ʩʝʨʝʜʥʽ ʚʤʽʩʪʠ ʫ ʨʽʟʥʦʚʠʜʘʭ ʟ ʬʦʥʦʚʠʤʠ ʜʣʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʚ ʮʽʣʦʤʫ ʣʠʰʝ ʜʣʷ ʧôʷʪʠ ʨʽʟʥʦʚʠʜʽʚ [95]. 

ɺʨʘʭʦʚʫʶʯʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʤʠ ʤʘʪʝʨʽʘʣʠ, ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ 

ʚʠʟʥʘʯʠʪʠ, ʥʘ ʷʢʠʭ ʜʽʣʷʥʢʘʭ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ 
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ʯʠʩʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʝʨʪʠʬʽʢʘʪʘ 

ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʧʣʘʥʠ ʩʚʦʾʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ ʩʫʤʽʩʪʠʪʠ ʾʭ ʟ ʢʘʨʪʘʤʠ 

(ʨʠʩ. 3.3). ʊʘʢʫ ʨʦʙʦʪʫ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʧʦʨʷʜʢʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘ. 

ɿʘʙʨʫʜʥʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ (ʩʪʨʦʥʮʽʻʤ-90 ʟ ʧʠʪʦʤʦʶ ʱʽʣʴʥʽʩʪʶ 0,02ï0,05 

Ki/ʢʤ2) ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (çʯʦʨʥʦʙʠʣʴʩʴʢʠʡ ʩʣʽʜè) ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ. 

ɿʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʘʢʪʠʚʥʦʩʪʽ ʮʝʟʽʶ-137 ʥʝ ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʦʛʦ. ʇʽʜʚʠʱʝʥʠʡ 

ʚʤʽʩʪ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ (ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʪʘ 

ʯʦʨʥʦʟʝʤʠ) ʧʦʚôʷʟʘʥʠʡ ʟ ʣʘʥʜʰʘʬʪʘʤʠ ʊʦʚʪʨʦʚʦʛʦ ʢʨʷʞʫ. ʇʠʪʦʤʘ ʘʢʪʠʚʥʽʩʪʴ 

(ʤɹʢ/ʢʛ) ʩʪʘʥʦʚʠʪʴ: ʂ-40 ï 0,4 ï 0,5; Ra-226 ï 0,02 ï 0,03; Ra-228 ï 0,03. 

ʇʣʘʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʾ ʙʘʩʝʡʥʦʚʠʭ ʛʝʦʩʠʩʪʝʤ ʪʘ ʘʛʨʦʛʝʦʩʠʩʪʝʤ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʾʭ ʤʝʞʘʭ, ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʧʦʚʠʥʥʽ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʫʩʽʤʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽ ʟʝʤʣʝʚʣʘʩʥʠʢʘʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ 

ʚʣʘʩʥʦʩʪʽ, ʷʢ ʦʙʦʚ'ʷʟʢʦʚʠʡ ʝʣʝʤʝʥʪ ʝʢʦʣʦʛʦ-ʙʽʦʛʝʦʭʽʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ. ʎʷ ʚʠʤʦʛʘ ʧʝʨʝʜʙʘʯʝʥʘ ɿʝʤʝʣʴʥʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ, 

ɿʘʢʦʥʘʤʠ ʋʢʨʘʾʥʠ çʇʨʦ ʟʝʤʣʝʫʩʪʨʽʡè, çʇʨʦ ʦʭʦʨʦʥʫ ʟʝʤʝʣʴè, ɺʦʜʥʠʤ ʂʦʜʝʢʩʦʤ 

ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʤʠ ʟʘʢʦʥʦʜʘʚʯʠʤʠ ʪʘ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʱʦʜʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [2, 4, 99, 100] 

 

3.5. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʘʥʦʤʘʣʽʡ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

 

3.5.1.ɸʥʘʣʽʟ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ ʬʘʢʪʽ, ʱʦ 

ʙʫʜʴ-ʷʢʠʡ ʦʙ'ʻʢʪ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʚʠʧʫʩʢʘʻ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 
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ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʦʛʦ ʪʽʣʘ (ʧʦʩʽʜʘʻ ʽʜʝʘʣʴʥʫ ʚʠʧʨʦʤʽʥʶʚʘʣʴʥʫ ʽ 

ʧʦʛʣʠʥʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ) ʧʽʜʯʠʥʷʻʪʴʩʷ ʟʘʢʦʥʫ ʇʣʘʥʢʘ. ʇʨʠʢʣʘʜʦʤ ʤʘʡʞʝ ʽʜʝʘʣʴʥʦʛʦ 

ʯʦʨʥʦʛʦ ʪʽʣʘ ʻ ʉʦʥʮʝ. ɼʣʷ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ "ʩʠʨʽ" ʜʘʥʽ ʪʝʧʣʦʚʠʭ ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ 

(Digital Numbers, DN) ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʩʧʝʢʪʨʘʣʴʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʷʩʢʨʘʚʽʩʪʴ 

(Spectral Radiance), ʧʝʨʝʨʘʭʦʚʘʥʫ ʧʦʪʽʤ ʫ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ 

(Brightness Temperature, Áʉ) ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ (Land Surface 

Temperature, LST) [101]. 

ʇʝʨʝʪʚʦʨʝʥʥʷ DN ʜʘʥʠʭ ʩʢʘʥʝʨʽʚ TM / ETM + ʚ ʩʧʝʢʪʨʘʣʴʥʫ ʝʥʝʨʛʝʪʠʯʥʫ 

ʷʩʢʨʘʚʽʩʪʴ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʨʘʟʦʤ: 

l
ll

l +-
-

-
= minmincalcal

mincalmaxcal

minmax F)QQ(
QQ

FF
F

,                 (3.1) 

ʜʝ ll maxmin F,F  ï ʢʽʣʴʢʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʩʝʥʩʦʨ ʽ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ, ʫ mincalQ  ʽ maxcalQ  (ɺʪ / (ʤ2ĿʩʨĿʤʢʤ));  

mincalQ  ï ʤʽʥʽʤʘʣʴʥʝ ʚʽʜʢʘʣʽʙʨʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʧʽʢʩʝʣʽʚ;  

maxcalQ ï ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʢʘʣʽʙʨʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʧʽʢʩʝʣʽʚ;  

calQ ï ʟʥʘʯʝʥʥʷ DN. 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ll maxmin F,F  ʢʘʥʘʣʽʚ ʢʦʩʤʦʟʥʽʤʢʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ 

ʩʝʥʩʦʨʘ ʽ ʥʘʚʦʜʷʪʴʩʷ ʫ ʬʘʡʣʽ ʤʝʪʘʜʘʥʠʭ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʚʠʨʘʟ: 

offsetQgainF cal+Ö=l ,                                             (3.2) 

ʜʝ offset,gain  ï ʢʘʣʽʙʨʫʚʘʣʴʥʽ ʢʦʥʩʪʘʥʪʠ, ʥʘʚʝʜʝʥʽ ʫ ʬʘʡʣʽ ʤʝʪʘʜʘʥʠʭ ʢʦʩʤʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʷʩʢʨʘʚʦʩʪʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ 

ʪʝʤʧʝʨʘʪʫʨʫ ʷʩʢʨʘʚʦʩʪʽ (ʛʨʘʜʫʩʠ ʎʝʣʴʩʽʷ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʨʘʟʦʤ: 
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l ,                                   (3.3) 

ʜʝ e ï ʢʦʝʬʽʮʽʻʥʪ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ; 

21 c,c ï ʢʘʣʽʙʨʫʚʘʣʴʥʽ ʢʦʥʩʪʘʥʪʠ. 

ʂʦʝʬʽʮʽʻʥʪ e ʦʙʯʠʩʣʶʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟʽ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ NDVI.  

ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ lF  ʧʽʜʜʘʚʘʣʠʩʷ ʘʪʤʦʩʬʝʨʥʽʡ ʢʦʨʝʢʮʽʾ, 

1=e . ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ LST ʟʘ ʜʘʥʠʤʠ Landsat-5 TM ʧʨʠ 

956653,0=e . ɼʣʷ ʜʘʥʠʭ ʩʢʘʥʝʨʘ ʊʄ 76,607c1= , 56,1260c2 = .  

ɼʣʷ ʩʢʘʥʝʨʘ ɽʊʄ + 09,666c1= , 71,1282c2 = . 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʷʩʢʨʘʚʽʩʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ LST ʽʩʥʫʶʪʴ ʪʘʢʽ ʧʽʜʭʦʜʠ: 

ʬʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

MODTRAN ʪʘ ʽʥ.), ʦʜʥʦʚʽʢʦʥʥʠʡ ʘʣʛʦʨʠʪʤ (mono-window), ʤʝʪʦʜ ʨʦʟʜʽʣʝʥʦʛʦ 

ʚʽʢʥʘ (splitwindow) ʽ ʤʝʪʦʜ ʧʦʜʚʽʡʥʦʛʦ ʦʛʣʷʜʫ. 

ɸʣʛʦʨʠʪʤ mono-window ʪʘ ʬʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʟʥʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʠ (ʧʨʠʧʦʚʝʨʭʥʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʤʽʩʪ ʚʦʜʷʥʦʾ ʧʘʨʠ) ʚ 

ʤʦʤʝʥʪ ʟʡʦʤʢʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ [102, 103]. 

ʄʝʪʦʜ ʨʦʟʜʽʣʝʥʦʛʦ ʚʽʢʥʘ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ (ʜʦ 0,5 ʂ) ʣʠʰʝ ʫ 

ʨʘʟʽ ʦʮʽʥʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜʥʦʨʽʜʥʠʭ ʧʦʚʝʨʭʦʥʴ (ʥʘʧʨʠʢʣʘʜ, ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ). 

ʄʝʪʦʜ ʧʦʜʚʽʡʥʦʛʦ ʦʛʣʷʜʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʢʦʞʥʦʾ 

ʪʦʯʢʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʽʜ ʜʚʦʤʘ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ ʟʡʦʤʢʠ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ 

ʜʣʷ ʙʝʟʣʽʯʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʩʪʝʤ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ LST ʷʢ: 
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ʜʝ l ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʜʦʚʞʠʥ ʭʚʠʣʴ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʜʣʷ 

ʨʝʻʩʪʨʘʮʽʾ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʤ); 
210438,1 -³=r  (ʤĿʂ) ï ʢʦʥʩʪʘʥʪʘ. 

ɯʩʥʫʶʯʽ ʘʣʛʦʨʠʪʤʠ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʧʦ ʨʽʟʥʦʯʘʩʥʠʤ ʜʘʥʠʤʠ ʪʝʧʣʦʚʠʭ 

ʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʽʩʪʘʚʣʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ, 

ʧʦʝʣʝʤʝʥʪʥʦʤʫ ʚʽʜʥʽʤʘʥʥʽ ʽ ʨʦʟʧʦʜʽʣʽ ʟʦʙʨʘʞʝʥʴ, ʯʘʩʪʦʪʥʦʤʫ, ʪʝʢʩʪʫʨʥʦʤʫ, 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʤʫ, ʨʝʛʨʝʩʽʡʥʦʤʫ ʘʥʘʣʽʟʽ, ʩʝʛʤʝʥʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ. ɰʭ ʥʝʜʦʣʽʢʦʤ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʜʞʝʨʝʣʘ, ʦʮʽʥʢʠ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʧʨʦʩʪʦʨʽ ʽ ʚ ʯʘʩʽ, ʚʠʢʦʥʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ ʟ 

ʧʨʠʯʠʥʠ ʚʧʣʠʚʫ ʭʤʘʨʥʦʩʪʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʜʘʥʠʭ ʟʡʦʤʢʠ, ʱʦ 

ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ ʟʘʜʘʯ [104]. 

 

3.5.2. ʊʝʭʥʦʣʦʛʽʷ ʚʠʷʚʣʝʥʥʷ ʬʽʟʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʥʘ 

ˇʨʫʥʪʦʚʽʡ ʧʦʚʝʨʭʥʽ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʦʯʘʩʦʚʦʾ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʾ ʟʡʦʤʢʠ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʬʦʨʤʫʚʘʣʘʩʷ ʜʦʩʠʪʴ ʧʦʪʫʞʥʘ ʢʦʩʤʽʯʥʘ ʩʠʩʪʝʤʘ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʱʦ ʦʭʦʧʣʶʻ ʧʨʘʢʪʠʯʥʦ ʫʩʝ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʩʬʝʨʠ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʇʨʦʩʪʦʨʦʚʠʡ ʜʦʟʚʽʣ ʩʫʯʘʩʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ: ʚʽʜ 50 ʩʤ ʜʦ 30 ʤ ʽ ʤʝʥʰʝ. 

ɿʘʛʘʣʴʥʠʡ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʝʢʽʣʴʢʘ 

ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ Landsat-7 ʊʆɸ, 

Landsat-8 ʊʆɸ, Sentinel-2 L1C; ʛʘʨʤʦʥʽʟʘʮʽʷ ʩʝʥʩʦʨʽʚ; ʧʦʩʪʦʙʨʦʙʢʘ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʜʘʥʠʭ. ɼʨʫʛʠʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʦʚʪʦʨʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ 

Sentinel-2 ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʜʽʘʧʘʟʦʥʫ Landsat-7,8. ɿʡʦʤʢʘ ʽʟ ʩʫʧʫʪʥʠʢʽʚ Landsat, 

SPOT, Terra, IRS-1C, EO-1 ʽ ʧʦʜʽʙʥʠʭ, ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʨʽʰʝʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʟʘʜʘʯ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ 

ʟʝʣʝʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʨʝʛʽʦʥʽʚ ʽ ʽʥ. ʇʨʦʩʪʦʨʦʚʠʡ ʜʦʟʚʽʣ ʟʡʦʤʢʠ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 15 ʜʦ 90 ʤ ʟʘʣʝʞʥʦ ʚʽʜ ʜʽʘʧʘʟʦʥʫ 
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ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʬʽʢʩʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʚʽʜ ʥʠʟʢʠ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ. 

ɺ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʚʠʷʚʣʝʥʥʷ ʡ ʤʦʜʝʣʶʚʘʥʥʷ ʘʥʦʤʘʣʽʡ ʥʘ ˇʨʫʥʪʦʚʽʡ ʧʦʚʝʨʭʥʽ, ʩʭʝʤʘ ʷʢʦʾ ʥʘʜʘʥʘ ʥʘ 

ʨʠʩ. 3.5. 

 

ʈʠʩ. 3.5. ʊʝʭʥʦʣʦʛʽʷ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʥʘ ˇʨʫʥʪʦʚʽʡ ʧʦʚʝʨʭʥʽ ʟʘ ʜʘʥʠʤʠ 

ʨʽʟʥʦʯʘʩʦʚʦʾ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʾ ʟʡʦʤʢʠ 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʘʟʦʤ ʟ ʢʦʩʤʦʟʥʽʤʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʽ ʷʢ ʪʦʧʦʛʨʘʬʽʯʥʽ ʢʘʨʪʠ ʤʘʩʰʪʘʙʽʚ 

1:100 000, 1:50 000 ʽ ʧʣʘʥʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʽʤʢʠ ASTER, ʱʦ ʤʽʩʪʷʪʴ 

ʧôʷʪʴ ʢʘʥʘʣʽʚ ʟʡʦʤʢʠ ʚ ʪʝʧʣʦʚʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʢʘʥʘʣʽ ʩʢʘʥʝʨʘ (ʪʘʙʣ. 3.5). 
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ʊʘʙʣʠʮʷ 3.5. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʚʠʭ ʢʘʥʘʣʽʚ ʩʢʘʥʝʨʘ ASTER 

ʅʦʤʝʨ ʢʘʥʘʣʫ 

ʩʢʘʥʝʨʘ  

ASTER 

ʉʧʝʢʪʨʘʣʴʥʠʡ 

ʜʽʘʧʘʟʦʥ ʟʡʦʤʢʠ,  

ʤʢʤ 

ʇʨʦʩʪʦʨʦʚʝ  

ʨʦʟʨʽʟʥʝʥʥʷ, ʤ 

ʊʝʨʠʪʦʨʽʷ 

ʟʡʦʤʢʠ, ʢʤ 

10 8,125 ï 8,475  

90 

 

60ʭ60 11 8,476 ï 8,840 

12 8,841 ï 9,255 

13 9,256 ï 10,90 

14 10,90 ï 11,50 

ɺʽʜʦʤʦ, ʱʦ ʪʝʧʣʦʚʝ ʧʦʣʝ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤʠ ʡ 

ʟʦʚʥʽʰʥʽʤʠ ʜʞʝʨʝʣʘʤʠ ʪʝʧʣʘ, ʪʝʧʣʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʌʘʢʪʦʨʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʘʥʦʤʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʽ 

ʩʫʭʦʜʦʣʫ ʤʦʞʫʪʴ ʙʫʪʠ: [105]. 

- ʝʥʜʦʛʝʥʥʝ ʪʝʧʣʦ ɿʝʤʣʽ; 

- ʨʝʛʽʦʥʘʣʴʥʽ ʡ ʣʦʢʘʣʴʥʽ ʫʤʦʚʠ ʽʥʩʦʣʷʮʽʾ; 

- ʧʨʦʷʚʫ ʩʫʯʘʩʥʦʛʦ ʚʫʣʢʘʥʽʟʤʫ ʡ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ; 

- ʮʠʨʢʫʣʷʮʽʷ ʧʽʜʟʝʤʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʪʝʨʤʘʣʴʥʠʭ ʚʦʜ; 

- ʥʘʷʚʥʽʩʪʴ ʧʦʨʽʜ ʽ ʨʫʜ ʟ ʧʽʜʚʠʱʝʥʦʶ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʶ; 

- ʭʽʤʽʯʥʽ ʡ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ (ʝʢʟʦʪʝʨʤʽʯʥʽ ʡ ʝʥʜʦʪʝʨʤʽʯʥʽ), ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʚ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʦʙʨʽʷʭ, ʧʦʢʣʘʜʘʭ ʚʫʛʽʣʣʷ, ʩʫʣʴʬʽʜʥʠʭ ʽ ʽʥʰʠʭ ʨʫʜʘʭ, ˇʨʫʥʪʘʭ, ʘ 

ʪʘʢʦʞ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʽʜʢʣʘʜʝʥʥʷʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ, ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʦʚʦʛʦ 

ʧʦʣʷ ʤʦʞʝ ʙʫʪʠ ʽʥʜʠʢʘʪʦʨʦʤ ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ ʥʘʷʚʥʠʭ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʪʝʨʠʪʦʨʽʾ. 

ʆʜʥʘ ʟ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʚ ʧʽʜʪʚʝʨʜʞʝʥʥʽ ʬʘʢʪʫ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ 

ʧʽʜ ʯʘʩ ʧʦʞʝʞ ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʦʙʨʘʥʠʡ ʢʦʩʤʦʟʥʽʤʦʢ ASTER, ʧʦʢʨʠʚʘʶʯʠʡ ʟʡʦʤʢʦʶ ʤʽʩʪʦ 

ʊʝʨʥʦʧʽʣʴ ʽ ʧʨʠʣʷʛʘʶʯʫ ʪʝʨʠʪʦʨʽʶ ʜʘʪʘ ʟʡʦʤʢʠ 29.09.2021 (ʨʠʩ. 3.6).  

ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘʜʽʡʥʠʭ ʤʦʜʝʣʝʡ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʞʝʞ ʥʘ 
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ʦʩʥʦʚʽ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʻ ʟʘʚʽʨʢʘ ʪʘ ʚʝʨʠʬʽʢʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ 

ʥʘʟʝʤʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʧʦʞʝʞʽ, ʱʦ ʩʪʘʣʠʩʷ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʟ ʚʽʜʢʨʠʪʠʭ 

ʪʘ ʦʬʽʮʽʡʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. 

 

ʈʠʩʫʥʦʢ 3.6. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʟʥʽʤʦʢ ʢʦʩʤʽʯʥʦʛʦ ʘʧʘʨʘʪʫ Sentinel-2A ʚʽʜ 

29.09.2021ʨ. 

 

ʅʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʤ ʽ ʧʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʜʘʥʽ ʦʙʣʘʩʥʠʭ 

ʫʧʨʘʚʣʽʥʴ ɼʉʅʉ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ [106, 107, 108, 109]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ʈʦʟʨʦʙʣʝʥʦ ʽʻʨʘʨʭʽʯʥʫ ʤʦʜʝʣʴ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʝʤʝʣʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʦ  ʚʘʞʣʠʚʠʭ ʚʽʩʽʤ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ  ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ. 
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2. ʈʦʟʚ'ʷʟʘʥʦ ʘʢʪʫʘʣʴʥʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʫ ʟʘʜʘʯʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʡ 

ʩʠʩʪʝʤʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ, ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ ʛʝʦʛʨʘʬʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ ɯʥʪʝʨʥʝʪʫ ʪʘ ʟʘ ʜʘʥʠʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ. 

3. ɼʽʩʪʘʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʷ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʥʘ ˇʨʫʥʪʦʚʽʡ 

ʧʦʚʝʨʭʥʽ ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʦʯʘʩʦʚʦʾ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʾ ʟʡʦʤʢʠ. 

4. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʽʥʰʠʤʠ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʦʙʫʜʫʚʘʪʠ ʙʘʟʠ ʜʘʥʠʭ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʽʚ, ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʬʦʥʦʚʦʛʦ ʪʘ ʘʥʦʤʘʣʴʥʠʭ ʚʤʽʩʪʽʚ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʧʦʙʫʜʦʚʘʥʽ ʧʦʝʣʝʤʝʥʪʥʽ ʝʢʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʢʘʨʪʠ ʚʤʽʩʪʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʝʣʝʤʝʥʪʫ 

ʚ ˇʨʫʥʪʘʭ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ˇʨʫʥʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʮʽʣʦʤʫ ʟʘʙʨʫʜʥʝʥʘ ʩʣʘʙʦ, ʘʙʦ ʤʘʡʞʝ ʥʝ 

ʟʘʙʨʫʜʥʝʥʘ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʢʨʝʤʠʭ ʘʥʦʤʘʣʴʥʠʭ ʪʦʯʦʢ. 
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ʈʆɿɼɯʃ 4. ʉʊɺʆʈɽʅʅʗ ʊɸ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʂʆʄʇʃɽʂʉʅʆɰ 

ʄʆɼɽʃɯ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ɼʃʗ ʆʎɯʅʂʀ ɯ ʇʈʆɻʅʆɿʋ 

ʗʂʆʉʊɯ ˆʈʋʅʊɯɺ 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʟʙʦʨʽ, ʦʙʨʦʙʮʽ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ,ï ʤʽʞʚʽʜʦʤʯʽʡ 

ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɯʥʪʝʛʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʫʙ'ʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʩʪʚʦʨʝʥʥʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʻʜʠʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʡ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ. ʆʙ'ʻʜʥʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʽʜʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʩʪʫʧʝʥʽ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ ʮʽʣʴʦʚʫ ʦʨʽʻʥʪʘʮʽʶ ʥʘ 

ʢʦʥʢʨʝʪʥʠʡ ʪʠʧ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ. ʇʦʙʫʜʦʚʘʥʦ ʪʨʽʘʥʛʫʣʷʮʽʡʥʫ ʤʦʜʝʣʴ 

ʤʽʩʮʝʚʦʩʪʽ (TIN) ʥʘ ʦʩʥʦʚʽ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʽʟʦʣʽʥʽʡ, ʧʨʦʚʦʜʷʯʠ ʦʮʠʬʨʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʘʩʪʨʦʚʦʾ ʢʘʨʪʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʘʪʝʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [110, 111]. 

 

4.1. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ 

 

4.1.1.ʂʦʤʧ'ʶʪʝʨʥʦ- ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

 

ʇʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʮʽʥʶʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʜʦʤʯʠʭ ʩʧʦʩʪʝʨʝʞʥʠʭ ʤʝʨʝʞ, ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʜʽʡ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ: 

ï ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʩʫʙ'ʻʢʪʽʚ ʽ ʩʧʦʞʠʚʘʯʽʚ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ; 
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ï ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʙ'ʻʢʪʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; 

ï ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʚʢʣʶʯʘʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ, 

ʨʝʛʣʘʤʝʥʪʫ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʝʨʝʣʽʢʫ ʚʠʤʽʨʶʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʩʧʦʩʦʙʽʚ ʾʭʥʴʦʛʦ 

ʚʠʤʽʨʫ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʬʦʨʤ ʥʘʜʘʥʥʷ ʩʧʦʞʠʚʘʯʘʤ; 

ï ʟʜʽʡʩʥʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʟʙʽʨ, ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ; 

ï ʤʽʞʚʽʜʦʤʯʘ ʽʥʪʝʛʨʘʮʽʷ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ; 

ï ʦʮʽʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʟʚʽʪʥʦʩʪʽ ʡ ʧʨʦʧʦʟʠʮʽʡ 

ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

ʇʦʩʣʽʜʦʚʥʝ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʛʘʣʦʤ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ ʽ 

ʧʣʘʥʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʪʘ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʦʮʽʫʤʫ, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʢʠ ʥʘʷʚʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ [112]. 

ɸʜʝʢʚʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ  ʟʘ ʧʽʜʩʫʤʢʘʤʠ  ʤʦʥʽʪʦʨʠʥʛʫ ʜʦ  

ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʩʪʨʫʢʪʫʨ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʢʽʣʴʢʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ ʽ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʤʘʻ 

ʙʫʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʦʚʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʠʧʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʫʙ'ʻʢʪʥʦ-ʦʙ'ʻʢʪʥʽ ʚʽʜʥʦʩʠʥʠ, ʱʦ ʧʦʛʦʜʞʫʻ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ʤʝʪʦʜʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪ 

ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʫʙ'ʻʢʪʠ ï ʙʽʟʥʝʩ-

ʩʪʨʫʢʪʫʨʠ, ʥʘʩʝʣʝʥʥʷ, ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʩʦʮʽʫʤʠ, ʦʢʨʝʤʽ ʛʨʦʤʘʜʷʥʠ ï ʤʘʶʪʴ 

ʝʢʦʣʦʛʽʯʥʽ ʽʥʪʝʨʝʩʠ) ʪʘ ʦʙ'ʻʢʪʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʦʮʽʥʶʚʘʥʽ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʾʭʥʴʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ [113, 114]. 
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ʉʪʫʧʝʥʴ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʱʽʣʴʥʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʪʘʙʣ. 4.1). 

ʊʘʙʣʠʮʷ 4.1. 

ʉʢʣʘʜ ʟʘʚʜʘʥʴ ʽ ʨʦʟʧʦʜʽʣ ʨʦʙʽʪ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʟʛʽʜʥʦ ʟ ʧʨʦʛʨʘʤʦʶ 

ʤʦʥʽʪʦʨʠʥʛʫ 

ɺʠʜ 

ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʦʙʽʪ 

ʇʝʨʣʽʢ ʟʘʚʜʘʥʴ, ʱʦ ʩʣʽʜ 

ʚʠʨʽʰʠʪʠ 

ʏʘʩʪʦʪʘ ʚʠʢʦʥʘʥʥʷ 

ʄʦʥʽʪʦʨʠʥʛ 

ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ 

ï ʄʦʥʽʪʦʨʠʥʛ ʜʞʝʨʝʣ 

ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ; 

ï ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʤʝʞʘʭ ʧʨʦʤʤʘʡʜʘʥʯʠʢʽʚ, 

ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʽ 

ʞʠʪʣʦʚʠʭ ʟʦʥ; 

ï ʥʝʧʨʷʤʽ ʤʝʪʦʜʠ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʧʝʨʽʦʜʠʯʥʠʡ ʟʘʭʽʜ 

(ʟʛʽʜʥʦ ʟ ʧʨʦʝʢʪʦʤ ɻɼɺ, 

ʧʣʘʥʦʤ-ʛʨʘʬʽʢʦʤ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʟʘʙʨʫʜʥʝʥʴ, ʥʘʡʙʽʣʴʰ 

ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ï 1 

ʨʘʟ ʥʘ ʨʽʢ) 

ɻʘʟʦʛʝʦʭʽʤʽʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ 

ï ʂʦʥʪʨʦʣʴ ʟʘ ʥʘʷʚʥʽʩʪʶ 

ʛʘʟʫ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ 

ʰʘʨʘʭ 

ʇʝʨʽʦʜʠʯʥʠʡ ʟʘʭʽʜ 

(ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʘʛʘʟʦʚʘʥʦʩʪʽ, ʥʘʡʙʽʣʴʰ 

ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ï 

1 ʨʘʟ ʥʘ 5 ʨʦʢʽʚ) 

ˆʨʫʥʪʦʚʦ-

ʛʝʦʭʽʤʽʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ 

ï ɻʝʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ˇʨʫʥʪʦʚʠʭ ʧʨʦʙ; 

ï ʚʠʚʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʨʦʟʨʽʟʫ ˇʨʫʥʪʽʚ 

ʇʝʨʽʦʜʠʯʥʠʡ ʟʘʭʽʜ 

(ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʥʘʡʙʽʣʴʰ 

ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ï 1 

ʨʘʟ ʥʘ ʨʽʢ) 

ʄʦʥʽʪʦʨʠʥʛ 

ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ï ɿʘʤʽʨʠ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʽʢ; 

ï ʢʦʥʪʨʦʣʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, 

ʥʘʡʙʣʠʞʯʦʛʦ ʜʦ ʧʦʚʝʨʭʥʽ 

ʰʘʨʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʪʘ 

ʛʣʠʙʦʢʦ ʟʘʣʷʛʘʶʯʠʭ 

ʧʣʘʩʪʦʚʠʭ ʚʦʜ 

ʇʝʨʽʦʜʠʯʥʠʡ ʟʘʭʽʜ 

(ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʥʘʡʙʽʣʴʰ 

ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ï 2 

ʨʘʟʠ ʥʘ ʨʽʢ) 

ʄʦʥʽʪʦʨʠʥʛ ï ʂʦʥʪʨʦʣʴ ʟʘ ʇʝʨʽʦʜʠʯʥʠʡ ʟʘʭʽʜ 



 

 

 

98 

ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʝʢʟʦʛʝʥʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ 

(ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʝʢʟʦʛʝʥʥʠʭ 

ʧʨʦʮʝʩʽʚ) 

ɻʝʦʜʝʟʠʯʥʦ-

ʤʘʨʢʰʝʡʜʝʨʩʴʢʽ 

ʨʦʙʦʪʠ 

ï ʊʦʧʦʛʨʘʬʽʯʥʘ ʧʨʠʚ'ʷʟʢʘ 

ʪʦʯʦʢ ʚʽʜʙʦʨʫ ʧʨʦʙ; 

ï ʦʙʯʠʩʣʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʢʦʦʨʜʠʥʘʪ ʪʘ ʟʘʥʝʩʝʥʥʷ ʚ 

ʙʘʟʫ ʜʘʥʠʭ 

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʂʦʤʧ'ʶʪʝʨʥʦ- 

ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

ï ʈʦʙʦʪʘ ʟ ɸʈʄ çɽʢʦʣʦʛè; 

ï ʟʘʧʦʚʥʝʥʥʷ ʙʘʟ ʜʘʥʠʭ; 

ï ʧʦʙʫʜʦʚʘ ʛʨʘʬʽʯʥʠʭ ʢʘʨʪ, 

ʜʽʘʛʨʘʤ; 

ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ 

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ 

 

ɼʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʟʚʽʪʠ, ʽʥʬʦʨʤʘʮʽʷ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʘʜʘʩʪʨʽʚ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʨʘʭʫʥʢʠ, ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ, 

ʤʦʜʝʣʴʥʽ ʧʨʦʛʥʦʟʠ, ʘ ʪʘʢʦʞ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʙʦ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [115]. 

ʉʪʨʘʪʝʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʧʝʨʝʙʫʚʘʻ ʥʘ ʩʪʘʜʽʾ 

ʥʘʫʢʦʚʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʽ ʚ ʧʨʘʢʪʠʯʥʦʤʫ ʜʦʜʘʪʢʫ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ: 

ï ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʙ'ʻʢʪʥʦ-ʦʙ'ʻʢʪʥʦʛʦ ʧʽʜʭʦʜʫ (ʦʮʽʥʢʠ ʩʫʙ'ʻʢʪʥʽ, ʦʙ'ʻʢʪʥʽ, 

ʩʫʙ'ʻʢʪʥʦ-ʦʙ'ʻʢʪʥʽ); 

ï ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ (ʢʦʤʧʣʝʢʩʥʽ ʘʙʦ ʽʥʪʝʛʨʘʣʴʥʽ 

ʽʥʜʠʢʘʪʦʨʠ, ʢʦʤʧʦʥʝʥʪʥʽ ʪʘ ʝʣʝʤʝʥʪʥʽ, ʘʙʦ ʧʨʠʚʘʪʥʽ); 

ï ʧʨʠʥʮʠʧʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʦʨʤʫʚʘʥʥʷ (ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʚʽʜʭʽʜ ʚʽʜ ʦʮʽʥʢʠ 

ʚʽʜʭʠʣʝʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ ʚʽʜ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʪʠʧʫ ɻɼʂ ʪʦʱʦ ʽ ʧʝʨʝʭʽʜ ʜʦ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʦʨʤʫʚʘʥʥʷ ʯʝʨʝʟ ʣʘʥʮʶʞʢʠ çʚʧʣʠʚè-çʜʦʟʘ ʘʙʦ çʝʢʩʧʦʟʠʮʽʷ 

ʩʫʙ'ʻʢʪʘè-çʨʠʟʠʢè-çʝʬʝʢʪè-çʥʘʩʣʽʜʢʠè-çʩʪʘʥè; 

ï ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʻʨʘʨʭʽʾ ʦʧʝʨʘʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ (ʦʜʥʦʨʽʜʥʘ ʜʣʷ 

ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʥʦʾ ʤʝʨʝʞʽ ʪʝʨʠʪʦʨʽʷ, ʜʣʷ ʷʢʦʾ ʜʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʧʨʝʜʩʪʘʚʥʠʮʴʢʽ ʪʘ 

ʥʝʟʤʽʥʥʽ ʫ ʧʨʦʩʪʦʨʽ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦ ʩʝʨʝʜʠʥʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ). 
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4.1.2. ɯʥʩʪʨʫʤʝʥʪʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʫ 

 

ʂʦʤʙʽʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʦʩʣʽʜʞʝʥʴ ʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʜʘʻ ʟʤʦʛʫ 

ʨʦʟʰʠʨʶʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʩʪʘʥʫ 

ʦʮʽʥʢʠ ˇʨʫʥʪʽʚ ʪʘ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʥʠʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʦʞ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʨʘʪʝʛʽʾ ʦʮʽʥʢʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʽʜʭʦʜʦʤ, ʷʢʠʡ ʟʜʝʙʽʣʴʰʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʢʦʣʦʛʽʯʥʦʤʫ [116, 117]. 

ʆʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʻ ʦʮʽʥʢʘ ʨʠʟʠʢʫ, ʷʢʘ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʤʦʞʝ ʩʧʨʠʷʪʠ , ʷʢ ʫ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢ ʽ ʚ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ, ʫ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ˇʨʫʥʪʽʚ, ʘʪʤʦʩʬʝʨʠ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʻ ʤʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚʧʣʠʚʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 

ʆʙʣʽʢ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʩʧʨʷʤʦʚʘʥʠʡ ʜʦʧʦʤʘʛʘʪʠ ʚʣʘʜʥʠʤ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ 

ʩʪʨʫʢʪʫʨʘʤ ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʟʦʚʠʤ ʩʠʪʫʘʮʽʷʤ, ʧʽʜʚʠʱʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʦʰʪʽʚ [118]. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ 

ʧʽʜʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʾʭʥʽʡ ʦʩʥʦʚʽ ʤʘʶʪʴ ʜʽʷʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʩʪʨʫʢʪʫʨʥʽ ʧʽʜʨʦʟʜʽʣʠ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʫʙ'ʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝʦʙʭʽʜʥʝ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʻʜʠʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, 

ʘʥʘʣʽʟʫ ʡ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʽʻʾ ʧʽʜʩʠʩʪʝʤʠ ʤʘʻ ʚ̔ ʜʧʦʚʽʜʘʪʠ  ʪʘʢʠʠʤ ʧʨʠʥʮʠʧʘʭ: 

ï ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ï ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʻʜʠʥʠʭ ʫʥʽʬʽʢʦʚʘʥʠʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʽ ʬʦʨʤ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ (ʙʘʟ ʜʘʥʠʭ); 
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ï ʚʽʜʢʨʠʪʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʥʘʧʨʷʤʽʚ. 

ʗʜʨʦʤ ʮʽʻʾ ʧʽʜʩʠʩʪʝʤʠ ʻ ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʧʦʜʽʣʝʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʙʘʥʢ ʜʘʥʠʭ 

ʩʠʩʪʝʤʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʙʘʟʠ ʜʘʥʠʭ ʤʦʞʥʘ ʟʘʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ: 

ï ʽʥʪʝʛʨʘʮʽʷ ʚʩʽʭ ʚʠʜʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ, 

ʢʦʩʤʦʟʥʽʤʢʠ, ʩʭʝʤʠ, ʨʘʩʪʨʠ ʛʦʪʦʚʠʭ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ, ʬʦʪʦʛʨʘʬʽʾ ʽ ʽʥ.), ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫʩʽʭ ʨʽʚʥʽʚ; 

ï ʟʙʽʨ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʩʫʙ'ʻʢʪʽʚ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ; 

ï ʧʽʜʪʨʠʤʢʘ ʤʝʪʦʜʠʯʥʦ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʚʚʝʜʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʨʽʟʥʠʭ ʪʠʧʘʭ ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʘʟ ʽ ʙʘʥʢʽʚ ʜʘʥʠʭ; 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʢʦʜʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʽ ʩʫʙ'ʻʢʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʘ ʪʘʢʦʞ ʾʭʥʽʭ ʘʪʨʠʙʫʪʽʚ; 

ï ʦʨʛʘʥʽʟʘʮʽʷ ʟʙʝʨʽʛʘʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʽ ʤʘʛʥʽʪʥʠʭ ʥʦʩʽʾʚ, ʱʦ ʩʪʠʢʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ; 

ï ʘʢʪʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ 

ˇʨʫʥʪʽʚ; 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʚʩʽʭ ʚʠʜʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʾʭʥʽʭ ʨʽʚʥʽʚ ʽ ʧʨʽʦʨʠʪʝʪʽʚ; 

ï ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 

ɺʩʽ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʧʦʨʷʜ ʟ ʫʩʽʤʘ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʧʨʦʧʦʥʦʚʘʥʠʤʠ ʟʚʠʯʘʡʥʠʤʠ ʉʋɹɼ, ʥʘʜʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʉʪʘʥʜʘʨʪʦʤ ɻɯʉ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ, ʻ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ çArcGisè. ɿ ʦʛʣʷʜʫ 
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ʥʘ ʮʝ ʜʦʮʽʣʴʥʦ ʚʠʙʨʘʪʠ ʩʘʤʝ ʮʝʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʽ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [119]. 

ʇʝʨʝʚʘʛʦʶ ʮʽʻʾ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʻ ʾʾ ʙʘʛʘʪʦʨʽʚʥʝʚʽʩʪʴ, ʪʦʙʪʦ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʢʦʥʫʚʘʥʠʭ ʟʘʚʜʘʥʴ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʙʠʨʘʪʠ ʘʙʦ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʩʠʩʪʝʤʫ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʚʥʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʽ 

ʘʪʨʠʙʫʪʠʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʘʙʦ ʧʦʣʝʛʰʝʥʠʡ ʜʝʰʝʚʰʠʡ ʚʘʨʽʘʥʪ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʥʘʩʪʽʣʴʥʦʾ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ [49, 50, 73]. ʑʝ 

ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʧʽʜʪʨʠʤʢʘ ʚʩʽʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʥʘ 

ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʬʦʨʤʘʪʽʚ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚ ʩʠʩʪʝʤʫ ʜʘʥʽ, ʩʪʚʦʨʝʥʽ ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʚʽʜʦʤʯʠʭ ʧʨʦʛʨʘʤ, ʪʘʢ ʽ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʛʨʘʤ (çWordè, çExcelè, çAutoCADè ʪʘ 

ʽʥ.). ʅʘ ʨʠʩ. 4.1. ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ɻɯʉ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʽʜʝʦʣʦʛʽʾ 

çArcGisDesktopè ï ʽʥʪʝʛʨʦʚʘʥʠʡ ʥʘʙʽʨ ʧʝʨʝʜʦʚʠʭ ʜʦʜʘʪʢʽʚ ɻɯʉ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʥʘʙʽʨ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʜʫʨ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʘʥʘʣʽʟʫ. ʉʠʩʪʝʤʘ çArcViewè ʧʽʜʪʨʠʤʫʻ ʙʘʟʦʚʠʡ ʥʘʙʽʨ ʟʘʩʦʙʽʚ ʧʨʦʩʪʦʛʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʟʘʩʦʙʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ʉʠʩʪʝʤʘ çArcInfoè ʧʨʦʧʦʥʫʻ ʚʩʝʦʩʷʞʥʠʡ ʥʘʙʽʨ ʙʽʣʴʰ ʥʽʞ 200 ʟʘʩʦʙʽʚ 

ʛʝʦʦʙʨʦʙʢʠ ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʽ 

ʨʦʙʦʪʠ ʟ ʫʩʽʤʘ ʧʽʜʪʨʠʤʫʚʘʥʠʤʠ ʬʦʨʤʘʪʘʤʠ. ɹʽʣʴʰ ʥʽʞ 200 ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʜʘʶʪʴʩʷ ʯʝʨʝʟ 

ʤʝʭʘʥʽʟʤ ʤʦʜʫʣʽʚ ʨʦʟʰʠʨʝʥʴ çArcGisè, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ç3D Analystè, 

çSpatialAnalystè ʽ ʽʥ. [120]. 
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ʈʠʩ. 4.1. ʄʦʜʝʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʘʥʢʫ ʜʘʥʠʭ ʥʘ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʙʘʟʽ çArcGIS 9è 

 

çArcGisEngineè ï ʮʝ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʙʽʙʣʽʦʪʝʢʘ ʚʙʫʜʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ, çNETè, çCOMè, çJavaè, 

çC++è. çArcGis Serverè ï ʮʝ ʢʦʨʧʦʨʘʪʠʚʥʠʡ ʩʝʨʚʝʨ ʜʦʜʘʪʢʽʚ ɻɯʉ, ʷʢʠʡ ʧʨʦʧʦʥʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʚʽʩʥʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. 

ʂʘʨʪʦʛʨʘʬʫʚʘʥʥʷ, ʛʝʦʢʦʜʫʚʘʥʥʷ, ʟʘʧʠʪʠ, ʨʝʜʘʛʫʚʘʥʥʷ, ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ï ʮʝ 

ʧʨʠʢʣʘʜʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʢʣʽʻʥʪʘʤʠ ʥʘ ʦʩʥʦʚʽ 

ʽʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨʽʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʜʦʜʘʪʢʘʤʠ. 
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çArcIMSè ï ʩʝʨʚʽʩʠ ɻɯʉ ʚ ɯʥʪʝʨʥʝʪʽ ʜʣʷ ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʢʘʨʪ, ʜʘʥʠʭ ʽ 

ʤʝʪʘʜʘʥʠʭ ʯʝʨʝʟ ʚʽʜʢʨʠʪʽ ʤʝʨʝʞʝʚʽ ʧʨʦʪʦʢʦʣʠ. 

çArcSDEè ï ʽʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʦʶ ʛʝʦʜʘʥʠʭ, ʟʙʝʨʝʞʝʥʦʾ ʚ ʦʜʥʽʡ ʟ 

ʨʽʟʥʠʭ ʨʝʣʷʮʽʡʥʠʭ ʉʋɹɼ. ʎʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʢʣʽʻʥʪ-

ʩʝʨʚʝʨʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʽ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʰʚʠʜʢʦʛʦ 

ʦʪʨʠʤʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʟ ʨʦʟʧʦʜʽʣʝʥʠʭ ʉʋɹɼ, ʪʘʢʠʭ ʷʢ çOracleè, çMicrosoft 

SQL Serverè, çIBM DB2è ʽ çInformixè. 

çArcSDEè ʚʽʜʽʛʨʘʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʨʦʣʴ ʫ ʨʦʟʛʦʨʪʘʥʥʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ɻɯʉ. 

ʇʝʨʝʜʙʘʯʘʻ ʥʘʨʦʱʫʚʘʥʥʷ ʨʽʰʝʥʥʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʣʝʛʢʦ ʽʥʪʝʛʨʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ 

ʟ ʘʪʨʠʙʫʪʠʚʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʥʘʷʚʥʦʶ ʚ ʦʢʨʝʤʠʭ ʚʽʜʦʤʩʪʚʘʭ, ʽ ʨʦʟʚʠʚʘʪʠ ʩʠʩʪʝʤʫ 

ʜʦ ʨʽʚʥʷ ʤʽʞʚʽʜʦʤʯʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ɻɯʉ. 

ʉʠʩʪʝʤʘ çArcEditorè ʦʭʦʧʣʶʻ, ʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ, ʪʘʢʦʞ ʽʥʩʪʨʫʤʝʥʪʠ 

ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʙʘʟʠ ʛʝʦʜʘʥʠʭ. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ çArcSDE ɻɯʉè-ʜʦʜʘʪʢʠ ʤʦʞʫʪʴ ʥʘʧʨʷʤʫ ʧʨʘʮʶʚʘʪʠ ʟ 

ʧʨʦʩʪʦʨʦʚʠʤʠ ʜʘʥʠʤʠ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ, ʽ ʢʝʨʦʚʘʥʠʤʠ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʉʋɹɼ. ʗʢ 

ʢʣʽʻʥʪʠ ʩʝʨʚʝʨʘ çArcSDEè ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʜʘʪʢʠ çESRIè (ArcInfo, çArcEditorè, 

çArcViewè, çArcIMSè ʪʘ ʽʥ.) ʽ ʧʨʦʚʽʜʥʽ ʟʘʩʦʙʠ çʉɸʇʈè (çMicroStationè ʽ 

çAutoCADè), ʘ ʪʘʢʦʞ ʚʣʘʩʥʽ ʧʨʦʛʨʘʤʠ ʘʙʦ ʧʨʦʜʫʢʪʠ ʩʪʦʨʦʥʥʽʭ 

ʨʦʟʨʦʙʥʠʢʽʚ.çArcPadè, çWAP Phoneè, çWebBrowserè ï ʮʝ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʱʦ 

ʜʘʶʪʴ ʜʦʧʦʤʦʛʫ ʧʝʨʝʜʘʚʘʪʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʦʯʢʘʭ 

ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦ ʙʝʟʜʨʦʪʦʚʽʡ ʤʝʨʝʞʽ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʢʨʠʟʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [49, 50]. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʦʮʽʥʢʠ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʻ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʛʨʦʤʘʜ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʧʨʘʮʴʦʚʘʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʦʨʛʘʥʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ [121]. 
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ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ ʤʘʶʪʴ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

(ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ) ʪʝʨʠʪʦʨʽʡ. 

ɺ ʋʢʨʘʾʥʽ ʧʦʢʠ ʥʝ ʨʦʟʨʦʙʣʝʥʽ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠʢʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ (ʥʘ ʤʽʞʚʽʜʦʤʯʦʤʫ ʽ ʤʽʞʛʘʣʫʟʝʚʠʭ ʨʽʚʥʷʭ). ɸʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʮʽʥʦʢ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ 

ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʦʙʣʽʢʫ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʢʦʥʽʚ, ʩʪʨʫʢʪʫʨʠ ʛʝʦʩʠʩʪʝʤ, ʧʨʦʩʪʦʨʦʚʠʭ ʽ 

ʯʘʩʦʚʠʭ ʤʘʩʰʪʘʙʽʚ ʷʚʠʱ. 

ɿʜʝʙʽʣʴʰʦʛʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʥʘ ʩʫʩʽʜʥʽʭ 

ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʨʷʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʥʘ 

ʪʝʨʠʪʦʨʽʾ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʘ ʟ ʽʥʰʦʛʦ ï ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʢʠ. 

ʅʝʜʦʩʪʘʪʥʴʦ ʚʨʘʭʦʚʘʥʽ ʩʧʝʮʠʬʽʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʪʘ 

ʩʪʨʫʢʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ ʩʫʙ'ʻʢʪʽʚ. 

ʉʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʟʥʘʯʘʻʤʦ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ: 

ï ʧʦʩʪʽʡʥʽ, ʱʦ ʧʝʨʽʦʜʠʯʥʦ  ʽʥʬʦʨʤʫʶʪʴ ʤʽʩʮʝʚʽ ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, 

ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʩʫʙ'ʻʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʾʭʥʽ ʨʝʛʽʦʥʘʣʴʥʽ 

ʩʪʨʫʢʪʫʨʠ; 

ï ʢʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʟʚʝʨʪʘʶʪʴʩʷ ʟʘ ʥʝʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʟʘʧʠʪʦʤ; 

ï ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʰʽ ʥʝʜʝʨʞʘʚʥʽ ʩʪʨʫʢʪʫʨʠ. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʧʦʜʦʣʘʥʥʷ ʤʽʞʚʽʜʦʤʯʠʭ ʙʘʨ'ʻʨʽʚ [122]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʦʤʯʠʭ ʩʠʩʪʝʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʨʘʭʦʚʫʻ, ʪʘʢʽ ʦʮʽʥʢʠ: 

ï ʧʨʦʩʪʦʨʦʚʦ-ʪʠʤʯʘʩʦʚʦʛʦ ʜʦʟʚʦʣʫ ʤʝʨʝʞʽ (ʤʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʽ ʪʠʤʯʘʩʦʚʘ 

ʤʽʥʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ); 

ï ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʩʧʦʩʪʝʨʝʞʥʦʾ ʤʝʨʝʞʽ, ʪʦʙʪʦ ʯʘʩʫ ʜʦʩʪʘʚʢʠ ʩʧʦʞʠʚʘʯʝʚʽ 

ʩʪʘʥʜʘʨʪʥʦʾ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 
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ï ʩʪʫʧʝʥʷ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ (ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ, 

ʦʙʨʦʙʢʠ ʽ ʜʦʩʪʘʚʢʠ ʩʧʦʞʠʚʘʯʝʚʽ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ); 

ï ʩʪʫʧʝʥʝʤ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʟʥʘʯʝʥʦʾ ʩʫʙ'ʻʢʪʦʤ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʪʠ (ʮʽʣʴʦʚʘ 

ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʪʠʧ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ). 

 

4.1.3. ɸʥʘʣʽʟ ʛʝʦʧʦʨʪʘʣʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ 

 

ɸʥʘʣʽʟ ʛʝʦʧʦʨʪʘʣʽʚ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʘʩʧʦʨʪʠʟʘʮʽʶ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʧʽʜ ʯʘʩ ʩʝʟʦʥʫ ʽ ʩʪʨʫʢʪʫʨʫ ʨʝʣʴʻʬʫ 

ʤʽʩʮʝʚʦʩʪʽ (ʨʠʩ. 4.2., ʨʠʩ. 4.3. ʪʘ ʨʠʩ. 4.4). 

ɸʥʘʣʽʟ ʛʝʦʧʦʨʪʘʣʫ çʇʫʙʣʽʯʥʘ ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠè ʧʨʦʚʦʜʠʚʩʷ ʜʣʷ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʨʽʚʥʝʤ ʧʨʠʚʘʪʠʟʦʚʘʥʦʩʪʽ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʾ ʢʘʪʝʛʦʨʽʾ ʟʝʤʝʣʴ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʦʩʽʙ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʮʝ. 

 

ʈʠʩ. 4.2. ɼʘʥʽ ʧʨʦʚʝʜʝʥʥʷ ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ɸʛʨʦʬʽʨʤʠ 

ʂʦʥʪʠʥʝʥʪʘʣʴ ʟ ʛʝʦʧʦʨʪʘʣʫ çʇʫʙʣʽʯʥʘ ʢʘʜʘʩʪʨʦʚʘ ʢʘʨʪʘ ʋʢʨʘʾʥʠè 

(http://map.land.gov.ua [90, 91, 92]. 
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ʈʠʩ. 4.3.ʌʨʘʛʤʝʥʪ ʘʨʭʽʚʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ ʘʛʨʦʬʽʨʤʠ ʂʦʥʪʠʥʝʥʪʘʣʴ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʜʝʨʞʘʚʥʦʾ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ. 

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ (ʩʥʽʛ, ʛʨʘʜ ʪʘ ʜʦʱʽ), ʩʠʣʫ ʪʘ 

ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʧʨʦʚʝʜʝʥʥʷʤ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʦʯʥʦʾ ʩʠʪʫʘʮʽʾ ʟʘ 

ʜʘʥʠʤʠ ɼɿɿ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʢʦʨʝʣʷʮʽʶ ʤʽʩʮʴ ʧʽʜʪʦʧʣʶʚʘʥʥʷ, 

ʦʧʫʩʪʝʣʶʚʘʥʥʷ ʪʘ ʟʘʙʦʣʦʯʝʥʥʷ ʧʦ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʟ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʝʨʘʪʠʚʥʽ ʟʘʭʦʜʠ ʱʦ ʜʦ ʚʠʧʨʘʚʣʝʥʥʷ ʪʘʢʠʭ 

ʩʠʪʫʘʮʽʡ, ʪʘ ʧʨʠʡʤʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʱʦ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ 

ʟʘʭʦʜʽʚ, ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʝʬʝʢʪʠ ʚʽʪʨʦʚʦʾ ʪʘ ʚʦʜʥʦʾ ʝʨʦʟʽʾ [123].  

ʇʦʙʫʜʦʚʘ ʨʦʟʠ ʚʽʪʨʽʚ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʥʘʧʨʷʤʢʘʭ 

ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ (ʨʠʩ.4.4). 
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ʈʠʩ. 4.4. ï ʈʦʟʘ ʚʽʪʨʽʚ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʊʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʨʠ ʨʦʢʫ 

ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.2. 

ʊʘʙʣʠʮʷ 4.2. 

ʆʧʪʠʤʘʣʴʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʯʘʩʦʚʽ 

ʽʥʪʝʨʚʘʣʠ 

ɯʥʪʝʨʚʘʣ ɿʘʜʘʯʽ 

ɾʦʚʪʝʥʴ - 

ʙʝʨʝʟʝʥʴ 

ɺʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʩʥʽʞʥʦʛʦ ʧʦʢʨʠʚʫ; 

ʆʮʽʥʢʘ ʥʘʢʦʧʠʯʝʥʦʾ ʚʦʣʦʛʠ; 

ʆʮʽʥʢʘ ʧʘʚʦʜʢʦʚʦʾ ʩʠʪʫʘʮʽʾ; 

ʆʮʽʥʢʘ ʛʦʪʦʚʥʦʩʪʽ ʫʛʽʜʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʩʝʟʦʥʫ. 
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ʂʚʽʪʝʥʴ ï ʪʨʘʚʝʥʴ ɺʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʨʽʣʣʽ, ʱʦ ʟʘʡʤʘʶʪʴ ʦʟʠʤʽ ʢʫʣʴʪʫʨʠ; 

ɺʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʟʝʤʝʣʴ ʙʝʟ ʦʩʽʥʥʴʦʾ ʧʽʩʣʷʞʥʠʚʥʦʾ 

ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ; 

ʆʮʽʥʢʘ ʩʪʘʥʫ ʦʟʠʤʠʭ; 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʦʩʫʰʫʚʘʣʴʥʦʾ ʤʝʣʽʦʨʘʮʽʾ; 

ɺʠʟʥʘʯʝʥʥʷ ʤʽʨʠ ʟʚʦʣʦʞʝʥʦʩʪʽ ˇʨʫʥʪʽʚ; 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ. 

ʏʝʨʚʝʥʴ ï ʣʠʧʝʥʴ ɺʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʟʝʤʝʣʴ ʧʽʜ ʟʝʨʥʦʚʠʤʠ, ʨʽʣʴʥʠʤʠ ʪʘ 

ʪʝʭʥʽʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ; 

ʆʮʽʥʢʘ ʩʪʘʥʫ ʩʭʦʜʽʚ ʢʫʣʴʪʫʨ; 

ʆʧʝʨʘʪʠʚʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ, ʦʮʽʥʢʘ ʬʽʪʦʤʘʩʠ 

ʚʨʦʞʘʶ; 

ʇʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ, 

ʧʦʪʨʝʙʫʶʯʠʭ  

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ; 

ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʟʨʦʰʫʚʘʣʴʥʠʭ ʨʦʙʽʪ; 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʉʝʨʧʝʥʴ - 

ʚʝʨʝʩʝʥʴ 

ʄʦʥʽʪʦʨʠʥʛ ʟʙʠʨʘʣʴʥʠʭ ʨʦʙʽʪ; 

ʆʮʽʥʢʘ ʛʦʪʦʚʥʦʩʪʽ ʫʛʽʜʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʩʝʟʦʥʫ. 

 

ʗʢ ʚʠʜʥʦ ʽʟ ʪʘʙʣʠʮʽ 4.2. ʜʣʷ ʢʦʞʥʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʚʽʜʧʦʚʽʜʥʽ ʟʘʜʘʯʽ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʾʭ 

ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʜʘʥʠʤʠ ɼɿɿ, ʱʦ ʪʽʩʥʦ ʟʚôʷʟʘʥʽ ʽʟ ʘʥʘʣʽʟʦʤ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ, ʘ ʪʘʢʦʞ ʩʠʣʦʶ ʪʘ ʥʘʧʨʷʤʢʦʤ ʚʽʪʨʫ. 

 

 

4.2. ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

 

4.2.1. ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ 

 

ɸʥʘʣʽʟ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ ʧʨʦʚʦʜʠʚʩʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ArcMap. ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʨʝʣʴʻʬʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʮʠʬʨʦʚʦʾ 

ʨʘʜʘʨʥʦʾ SRTM ʟʡʦʤʢʠ, ʘʙʦ ʚʝʢʪʦʨʥʠʡ ʰʘʨ ʽʟʦʣʽʥʽʡ ʚʠʩʦʪ. ɼʣʷ ʪʝʨʠʪʦʨʽʡ ʪʝʩʪʦʚʠʭ 

ʜʽʣʷʥʦʢ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʧʦʙʫʜʫʚʘʪʠ ʪʨʽʘʥʛʫʣʷʮʽʡʥʫ ʤʦʜʝʣʴ ʤʽʩʮʝʚʦʩʪʽ (TIN) ʥʘ 
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ʦʩʥʦʚʽ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʽʟʦʣʽʥʽʡ, ʱʦ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʦʮʠʬʨʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʘʩʪʨʦʚʦʾ ʢʘʨʪʠ. ɺʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ 3D Analyst ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʶ 

ArcMʘʨ ʜʦʟʚʦʣʠʣʘ ʧʦʙʫʜʫʚʘʪʠ TIN-ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ (ʨʠʩ. 4.5). 

 

  

ʈʠʩ. 4.5.TIN ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ 

 

ʌʫʥʢʮʽʷ 3D Analyst ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʢʫʪʠ ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ ʚ ʛʨʘʜʫʩʘʭ 

ʘʙʦ ʚʽʜʩʦʪʢʘʭ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʫ SurfaceAnalysysSlope), ʨʝʟʫʣʴʪʘʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 4.6. 

ʇʦʙʫʜʦʚʘʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʩʫʜʠʪʠ ʧʨʦ ʚʽʨʦʛʽʜʥʽ ʥʘʧʨʷʤʠ: 

ʘ) ʤʽʛʨʘʮʽʾ ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ ʪʘ ʧʠʪʦʤʠʭ ʨʝʯʦʚʠʥ ʟ ʩ/ʛ ʜʽʣʷʥʦʢ; 

ʙ) ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ, ʥʘʧʨʷʤʠ ʧʨʠʪʦʢʫ ʥʝʙʝʟʧʝʯʥʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʦʢ; 

ʚ) ʚʠʚʽʪʨʶʚʘʥʥʷ, ʦʧʫʩʪʠʥʶʚʘʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ, ʟʘʪʦʧʣʝʥʥʷ ʯʠʟʘʙʦʣʦʯʫʚʘʥʥʷ 

ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʩ/ʛ ʜʽʣʷʥʦʢ; 

ʛ) ʥʘʧʨʷʤʠ ʪʘ ʤʽʩʮʷ ʜʦʜʘʪʢʦʚʦʛʦ ʚʥʝʩʝʥʥʷ ʧʝʩʪʠʮʠʜʽʚ ʘʙʦ ʜʦʙʨʠʚ, ʟʘʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʷʢʽʩʥʦʛʦ ʚʨʦʞʘʶ. 
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ʈʠʩ. 4.6. ʂʫʪʠ ʥʘʭʠʣʫ ˇʨʫʥʪʫ (ʫ ʛʨʘʜʫʩʘʭ) 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʘʧʨʷʤʢʠ ʪʘ ʩʪʨʽʤʢʽʩʪʴ ʩʭʠʣʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʫʛʽʜʜʷ, ʱʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘ ʦʩʥʦʚʫ ʧʨʠ 

ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʦʯʦʢ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʫ ʟʘʜʣʷ ʦʪʨʠʤʘʥʥʷ ʯʠʩʝʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʧʣʠʚʫ 

ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ, ʟʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʚʠʥʦʩʫ ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ, ʪʦʱʦ [95, 96]. 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʜʘʥʠʭ ʧʦʙʫʜʦʚʘʥʦ ʪʨʠʤʽʨʥʫ ʛʝʦʤʦʜʝʣʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʦʙôʻʢʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʨʦʞʘʶ. ʂʨʽʤ ʪʦʛʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʙôʻʢʪʫ ʤʦʞʥʘ ʙʫʜʝ ʩʬʦʨʤʫʚʘʪʠ ʧʘʩʧʦʨʪ ʧʦʣʷ, ʱʦ ʻ ʜʫʞʝ 

ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʫ ʥʠʥʽʰʥʽʡ ʯʘʩ. 

 

4.3. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʽ 

ʝʢʦʩʠʩʪʝʤʠ  
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4.3.1. ʆʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʽ 

ʝʢʦʩʠʩʪʝʤʠ. 

 

ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʬʝʨʽ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʽ 

ʝʢʦʩʠʩʪʝʤʠ, ʱʦ ʾʭ ʩʢʣʘʜʘʶʪʴ, ʧʦʣʷʛʘʻ ʫ ʟʨʦʩʪʘʥʥʽ ʨʦʣʽ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ) ʟ ʢʦʩʤʦʩʫ. ɼʦ ʪʘʢʠʭ ʜʘʥʠʭ ʚʽʜʥʦʩʷʪʴ ʡ ʜʘʥʽ ʢʦʩʤʽʯʥʦʾ 

ʩʫʧʫʪʥʠʢʦʚʦʾ ʟʡʦʤʢʠ ï ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʾ, ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʦʾ, ʧʘʥʭʨʦʤʘʪʠʯʥʦʾ, 

ʨʘʜʘʨʥʦʾ [124]. 

ʆʧʝʨʘʪʠʚʥʠʡ ʩʫʧʫʪʥʠʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ˇʨʫʥʪʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʎʝʡ ʚʠʜ ʢʦʥʪʨʦʣʶ 

ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ ʟ ʚʠʩʦʢʦʶ 

ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʟʤʽʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ, ʟʤʽʥʫ 

ʩʪʘʥʫ ˇʨʫʥʪʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. ʉʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʟʤʽʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ, ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʫ, 

ʟʘʙʨʫʜʥʝʥʥʷ, ʟʩʫʚʠ ʪʘ ʽʥʰʽ ʧʨʦʮʝʩʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 

ˇʨʫʥʪʦʚʽ ʝʢʦʩʠʩʪʝʤʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʥʽ ʟʦʥʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʟʚ'ʷʟʢʠ ʤʽʞ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ ʽ ʟʤʽʥʘʤʠ ʫ ʩʪʨʫʢʪʫʨʽ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ˇʨʫʥʪʽʚ. 

ʉʫʧʫʪʥʠʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʥʘʟʝʤʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʫʤʦʚʘʭ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽ 

ʥʘʩʣʽʜʢʠ ʮʠʭ ʟʤʽʥ. ʂʦʤʙʽʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ 

ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʩʪʘʥʫ ˇʨʫʥʪʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʽ ʚʠʷʚʠʪʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʪʝʭʥʦʛʝʥʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʡʦʛʦ ʥʘʩʣʽʜʢʘʤʠ. 
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ʆʧʝʨʘʮʽʡʥʠʡ ʩʫʧʫʪʥʠʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʚʝʣʠʢʽʡ 

ʪʝʨʠʪʦʨʽʾ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦʛʦ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʤʽʩʮʽ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ 

ʢʦʨʠʩʥʠʤ ʜʣʷ ʚʽʜʜʘʣʝʥʠʭ ʘʙʦ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʨʘʡʦʥʽʚ. ɺʠʩʦʢʘ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʟʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ˇʨʫʥʪʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ 

ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʙʫʜʽʚʥʠʮʪʚʦ, ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʉʫʧʫʪʥʠʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʤʦʞʝ ʩʣʫʞʠʪʠ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟ ʤʽʥʽʤʽʟʘʮʽʾ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʣʠʭ ʧʨʘʢʪʠʢ. [125]. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʫ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʻ ʥʝʦʙʭʽʜʥʠʤ, ʪʘ ʚʨʘʭʦʚʫʻ ʙʘʛʘʪʦ ʯʠʥʥʠʢʽʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ  ʚ ʨʝʛʽʦʥʽ, ʜʝ 

ʨʝʟʫʣʴʪʘʪʠ ɼɿɿ ʻ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʶʚʘʥʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ, ʦʭʦʧʣʶʶʯʠ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʤʘʩʰʪʘʙʽʚ (ʚʽʜ 1:2 000 ʜʦ 1:10 000 000).  

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪʦʚʽ 

ʝʢʦʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʥʘ ʧʝʨʝʜʥʽʡ ʧʣʘʥ 

ʚʠʭʦʜʠʪʴ ʣʘʥʜʰʘʬʪʦʟʥʘʚʯʠʡ ʧʽʜʭʽʜ, ʱʦ ʪʨʘʢʪʫʻ ʦʙʨʘʟ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʦʪʨʠʤʘʥʠʡ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʦʾ ʘʧʘʨʘʪʫʨʠ, ʷʢ ʩʢʣʘʜʥʫ ʛʝʦʝʢʦʪʝʭʥʽʯʥʫ ʩʠʩʪʝʤʫ, ʚʩʽ 

ʩʢʣʘʜʦʚʽ ʷʢʦʾ ʪʽʩʥʦ ʧʦʚóʷʟʘʥʽ ʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʦʩʪʽʡʥʽʡ ʚʟʘʻʤʦʜʽʾ. ʃʘʥʜʰʘʬʪ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʩʫʢʫʧʥʦʾ ʧʨʠʨʦʜʥʦʾ ʪʘ ʣʶʜʩʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ [126]. ʇʨʠ 

ʮʴʦʤʫ ʫ ʣʘʥʜʰʘʬʪʽ ʚʽʜʙʠʚʘʶʪʴʩʷ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʣʽʜʠ ʨʽʟʥʦʯʘʩʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʙʽʣʴʰ ʥʦʚʽ ʬʘʟʠ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʟʥʠʱʫʶʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ. 

ʎʝ ʦʙʫʤʦʚʣʶʻ ʮʽʥʥʽʩʪʴ ʣʘʥʜʰʘʬʪʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʝʢʦʪʝʭʥʽʯʥʠʭ 

ʩʠʩʪʝʤ ʥʝ ʣʠʰʝ ʫ ʧʨʦʩʪʦʨʦʚʦʤʫ, ʘ ʡ ʚ ʯʘʩʦʚʦʤʫ ʨʦʟʨʽʟʽ.  

ɸʢʪʠʚʥʘ ʪʝʭʥʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ ʤʦʞʝ ʧʦʨʫʰʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʮʽʣʽʩʥʽʩʪʴ ʽ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʣʘʥʜʰʘʬʪʽʚ, ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʧʨʠʨʦʜʥʠʤ ʧʨʦʮʝʩʘʤ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ 
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ʫ ʥʠʭ, ʘʙʦ ʩʧʦʪʚʦʨʶʶʯʠ ʾʭ. ʇʦʨʫʰʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʣʘʥʜʰʘʬʪʫ ʤʦʞʝ ʧʽʜʜʘʚʘʪʠ 

ʨʠʟʠʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʮʽʣʽʩʥʽʩʪʴ, ʚʪʨʫʯʘʶʯʠʩʴ ʫ ʢʨʠʪʠʯʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʪʘʣʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʡ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʟʜʦʨʦʚôʷ. ʋ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʣʘʥʜʰʘʬʪʽʚ ʧʦʚóʷʟʘʥʽ 

ʧʨʦʩʽʜʘʥʥʷ ˇʨʫʥʪʽʚ, ʟʩʫʚʠ, ʛʦʨʽʥʥʷ ʽ ʪ.ʽʥ. ʊʦʤʫ ʚ ʦʩʪʘʥʥʽ ʧʝʨʽʦʜʠ ʙʘʛʘʪʦ ʟʫʩʠʣʴ 

ʜʦʢʣʘʜʝʥʦ ʜʦ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʤʘʣʶʥʢʘ ʣʘʥʜʰʘʬʪʫ, ʱʦ ʻ 

ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ çʢʦʥʬʽʛʫʨʘʮʽʷ-ʧʨʦʮʝʩè. ʅʘ ʮʝʡ ʯʘʩ 

ʨʦʟʨʦʙʣʝʥʽ ʩʦʪʥʽ ʧʦʢʘʟʥʠʢʽʚ (ʦʟʥʘʢ) ʤʘʣʶʥʢʘ ʣʘʥʜʰʘʬʪʫ, ʯʦʤʫ ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ɻɯʉ [49]. ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʷʤʠʭ ʟʚóʷʟʢʽʚ ʤʽʞ ʟʤʽʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʣʘʥʜʰʘʬʪʫ ʽ ʪʝʭʥʦʛʝʥʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʥʠʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʨʝʛʽʦʥʽʚ. 

 

4.3.2.ʃʘʥʜʰʘʬʪʦʟʥʘʚʯʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ  

 

ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, ʣʘʥʜʰʘʬʪ ï ʮʝ ʨʽʟʥʦʨʽʜʥʘ ʜʽʣʷʥʢʘ ʪʝʨʠʪʦʨʽʾ, 

ʩʢʣʘʜʝʥʘ ʟ ʢʣʘʩʪʝʨʽʚ ʝʢʦʩʠʩʪʝʤ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʧʦʚʪʦʨʶʶʪʴʩʷ ʚ ʙʣʠʟʴʢʠʭ 

ʬʦʨʤʘʭ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ. ʋ ʧʦʥʷʪʪʽ çʣʘʥʜʰʘʬʪè ʧʦʚôʷʟʘʥʽ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʣʽʪʦʩʬʝʨʘ, ʘʪʤʦʩʬʝʨʘ, ʛʽʜʨʦʩʬʝʨʘ, ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, 

ʙʽʦʩʬʝʨʘ ʽ, ʟʘʟʚʠʯʘʡ, ʣʶʜʠʥʘ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʣʘʥʜʰʘʬʪʦʟʥʘʚʯʠʤ 

ʧʽʜʭʦʜʦʤ, ʛʝʦʛʨʘʬʽʯʥʘ ʦʙʦʣʦʥʢʘ ʻ ʽʻʨʘʨʭʽʯʥʦ ʚʥʫʪʨʽʰʥʴʦ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʪʘ ʧʝʚʥʠʤ 

ʯʠʥʦʤ ʚʧʦʨʷʜʢʦʚʘʥʦʶ ʤʥʦʞʠʥʦʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜʩʠʩʪʝʤ 

(ʩʪʨʫʢʪʫʨ ʥʠʞʯʦʛʦ ʨʘʥʛʫ). ʆʪʞʝ, ʙʫʜʴ-ʷʢʘ ʪʝʨʠʪʦʨʽʷ ʟ ʧʦʟʠʮʽʾ ʚʯʝʥʥʷ ʧʨʦ 

ʣʘʥʜʰʘʬʪʠ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʢʫʧʥʽʩʪʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʛʝʦ̔ʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʠʟʥʘʯʝʥʦʛʦ  ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʨʽʚʥʷ. ʎʝ ʩʧʨʠʯʠʥʠʣʦ 

ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʚ ʣʘʥʜʰʘʬʪʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʘ ʧʦʛʽʨʰʠʣʦ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʽʡ 
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ʧʨʠʨʦʜʥʘ ʛʝʦʩʠʩʪʝʤʘ, ʘʥʪʨʦʧʦʛʝʥʥʽ ʣʘʥʜʰʘʬʪʠ ʪʘ ʪʝʭʥʽʯʥʽ ʦʙ'ʻʢʪʠ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ 

ʤʽʞ ʩʦʙʦʶ, ʩʢʣʘʜʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʽ ʟʫʤʦʚʣʶʶʪʴ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ. ɿ ʪʦʯʢʠ ʟʦʨʫ 

ʣʘʥʜʰʘʬʪʦʟʥʘʚʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʚʯʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ ʦʩʪʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʾʭ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʙʤʝʞʝʥʠʡ ʙʣʠʟʴʢʠʤʠ ʯʠ 

ʧʦʜʽʙʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʩʦʮʽʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʨʠʪʦʨʽʾ. 

ʎʽʣʽʩʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʦ-ʨʝʩʫʨʩʥʘ ʩʪʽʡʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʽʚ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʝʭʥʦʛʝʥʥʠʤ ʤʘʩʦʧʝʨʝʥʦʩʦʤ ʨʝʯʦʚʠʥʠ ʽ ʝʥʝʨʛʽʾ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʫʩʧʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʨʠʨʦʜʫ ʪʘ ʾʭ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ [127]. ʇʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʚʢʣʶʯʝʥʥʷ ʾʭ ʫ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʽ ʩʠʩʪʝʤʠ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʣʘʩʥʝ ʪʝʭʥʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʷʢ ʬʽʟʠʯʥʦʛʦ ʪʽʣʘ. ʊʝʭʥʦʛʝʥʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʟʫʤʦʚʣʶʶʪʴ ʥʘʜʟʚʠʯʘʡʥʝ ʫʩʢʣʘʜʥʝʥʥʷ ʣʘʥʜʰʘʬʪʥʦʾ 

ʩʪʨʫʢʪʫʨʠ [128]. 

ʆʢʨʝʤʽ ʣʘʥʜʰʘʬʪʠ ʛʨʫʧʫʶʪʴʩʷ ʚ ʣʘʥʜʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ, ʷʢʽ ʻ 

ʩʪʨʫʢʪʫʨʠʟʦʚʘʥʦʶ ʮʽʣʽʩʥʽʩʪʶ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ, ʚʟʘʻʤʦʜʽʶʯʠʭ ʽ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ 

ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʩʦʮʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ 

ʤʽʩʪʘ. 

 

4.3.3. ʆʩʦʙʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ ʤʝʪʦʜʘʤʠ ɼɿɿ 

 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʽʩʥʫʻ ʜʚʘ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʢʣʘʜʦʚʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ: ʢʦʥʪʘʢʪʥʠʡ ʪʘ ʜʠʩʪʘʥʮʽʡʥʠʡ. 

ʂʦʥʪʘʢʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʢʣʶʯʘʻ ʧʨʷʤʠʡ 

ʬʽʟʠʯʥʠʡ ʢʦʥʪʘʢʪ ʟ ˇʨʫʥʪʦʤ ʰʣʷʭʦʤ ʚʽʜʙʠʨʘʥʥʷ ʧʨʦʙ ʽ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʘʥʘʣʽʟʽʚ. ʎʝʡ ʤʝʪʦʜ ʥʘʜʘʻ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ 

ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʩʢʣʘʜ. 
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ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʢʦʥʪʘʢʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʢʣʶʯʘʶʪʴ: 

- ʚʽʜʙʽʨ ʧʨʦʙ, ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʙʽʨ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʧʨʦʙ ˇʨʫʥʪʫ ʟ ʨʽʟʥʠʭ 

ʛʣʠʙʠʥ ʽ ʟʦʥ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ʇʨʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʽʙʨʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʝʤʣʝʨʠʡʥʠʭ ʟʥʘʨʷʜʴ, ʷʤʢʦʚʠʭ ʚʠʰʦʢ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ ʟʨʘʟʢʽʚ ʟʙʦʨʫ ˇʨʫʥʪʫ. 

- ʬʽʟʠʯʥʽ ʚʠʤʽʨʠ, ʚʠʤʽʨʶʚʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʪʝʢʩʪʫʨʘ ˇʨʫʥʪʫ 

(ʧʨʦʧʦʨʮʽʾ ʧʽʩʢʫ, ʛʣʠʥʠ ʪʘ ʩʫʧʽʱʘʥʠʭ ʬʨʘʢʮʽʡ), ʩʪʨʫʢʪʫʨʘ (ʘʛʨʝʛʘʪʥʽʩʪʴ, 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ), ʚʦʣʦʛʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ, ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʽʥʰʽ 

ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

- ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ, ʟʙʠʨʘʥʽ ʧʨʦʙʠ ˇʨʫʥʪʫ ʧʽʜʜʘʶʪʴʩʷ ʭʽʤʽʯʥʦʤʫ ʘʥʘʣʽʟʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ pH, ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʤʘʢʨʦ- ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʟʘʙʨʫʜʥʝʥʥʷ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʽʥʰʽ 

ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

- ʙʽʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʦʮʽʥʢʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʥʘʷʚʥʽʩʪʴ ʪʘ ʨʦʟʧʦʜʽʣ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʥʘʩʽʥʥʷ. 

- ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ, ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʠʩ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ˇʨʫʥʪʫ, ʪʘʢʠʭ ʷʢ ʢʦʣʽʨ, ʩʪʨʫʢʪʫʨʘ, ʪʝʢʩʪʫʨʘ, ʥʘʷʚʥʽʩʪʴ ʰʘʨʽʚ ʪʘ ʽʥʰʽ ʦʟʥʘʢʠ, ʱʦ 

ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʮʝʩʠ. 

- ʚʠʤʽʨʶʚʘʥʥʷ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ, ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ, ʢʘʧʽʣʷʨʥʦʛʦ ʧʽʜʡʦʤʫ ʚʦʣʦʛʠ, 

ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ, ʚʦʣʦʛʦʟʘʧʘʩʫ, ʥʘʩʠʯʝʥʦʩʪʽ ˇʨʫʥʪʫ ʚʦʣʦʛʦʶ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʷʪʴʩʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʦʾ ʚʦʜʠ. 

- ˇʨʫʥʪʦʚʘ ʤʝʭʘʥʽʢʘ, ʚʠʢʦʥʫʶʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ˇʨʫʥʪʫ, ʪʘʢʠʭ ʷʢ ʤʽʮʥʽʩʪʴ, ʧʣʘʩʪʠʯʥʽʩʪʴ, ʧʨʫʞʥʽʩʪʴ, ʜʝʬʦʨʤʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʢʦʤʧʨʝʩʽʷ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʧʦʚʝʜʽʥʢʫ ˇʨʫʥʪʫ ʧʨʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 
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ɯʥʪʝʛʨʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ. ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟ ʧʨʦʙ ˇʨʫʥʪʫ ʘʥʘʣʽʟʫʻʪʴʩʷ 

ʪʘ ʽʥʪʝʛʨʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʾ ʢʘʨʪʠ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ʂʦʥʪʘʢʪʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʽʟʠʯʥʽ, 

ʭʽʤʽʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʜʠʩʪʘʥʮʽʡʥʝ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʜʦʧʦʤʘʛʘʻ ʦʪʨʠʤʘʪʠ ʧʦʚʥʫ ʽ ʢʦʤʧʣʝʢʩʥʫ ʢʘʨʪʠʥʫ ˇʨʫʥʪʦʚʠʭ 

ʩʠʩʪʝʤ ʽ ʨʦʟʫʤʽʥʥʷ ʾʭ ʬʫʥʢʮʽʡ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ [49, 50, 73]. 

ɼʠʩʪʘʥʮʽʡʥʠʡ ʦʙʨʘʟ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ˇʨʫʥʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʾʭ ʩʪʘʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ. ʎʝʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʟʙʽʨ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ ʜʞʝʨʝʣ, 

ʪʘʢʠʭ ʷʢ ʩʫʧʫʪʥʠʢʠ, ʣʽʪʘʢʠ ʘʙʦ ʜʨʦʥʠ, ʘ ʧʦʪʽʤ ʘʥʘʣʽʟ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʮʠʭ ʜʘʥʠʭ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ˇʨʫʥʪʦʚʫ ʩʠʩʪʝʤʫ. 

ʆʪʨʠʤʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʦʙʨʘʟʫ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʻ ʪʘʢʽ ʢʨʦʢʠ: 

- ɿʙʽʨ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʝʮʽʘʣʴʥʽ ʜʘʪʯʠʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʟ ʨʽʟʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ ʜʞʝʨʝʣ. ʎʝ 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʬʦʪʦʛʨʘʬʽʾ ʚʽʜ ʩʫʧʫʪʥʠʢʽʚ ʘʙʦ ʟʦʙʨʘʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʜʽʘʧʘʟʦʥʘʭ. 

- ʆʙʨʦʙʢʘ ʜʘʥʠʭ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʜʘʶʪʴʩʷ ʦʙʨʦʙʮʽ ʪʘ ʦʙʨʦʙʣʝʥʥʶ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ ʪʘ ʚʠʣʫʯʝʥʥʷ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʤʦʞʝ 

ʚʢʣʶʯʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʢʦʨʝʢʮʽʶ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ, ʫʩʫʥʝʥʥʷ ʰʫʤʫ ʪʘ ʽʥʰʽ 

ʦʙʨʦʙʢʠ. 

- ʄʦʥʽʪʦʨʠʥʛ. ɼʠʩʪʘʥʮʽʡʥʠʡ ʦʙʨʘʟ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʯʘʩʽ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʟʤʽʥʠ, ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʝʨʦʟʽʻʶ, ʜʝʛʨʘʜʘʮʽʻʶ ˇʨʫʥʪʫ ʪʘ 

ʽʥʰʠʤʠ ʧʨʦʮʝʩʘʤʠ. 
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- ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. ɯʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʟ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʦʙʨʘʟʫ 

ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʦʥʘ ʥʘʜʘʻ ʮʽʥʥʽ ʜʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ, ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʦʭʦʨʦʥʠ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ. 

- ʄʦʜʝʣʶʚʘʥʥʷ. ɼʠʩʪʘʥʮʽʡʥʠʡ ʦʙʨʘʟ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʝʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ˇʨʫʥʪʫ. 

ɼʠʩʪʘʥʮʽʡʥʠʡ ʘʥʘʣʽʟ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ˇʨʫʥʪʦʚʫ ʩʠʩʪʝʤʫ ʥʘ ʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ ʽ ʚ ʨʽʟʥʠʭ 

ʤʘʩʰʪʘʙʘʭ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʙ'ʻʢʪʠʚʥʽ ʜʘʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʨʽʰʝʥʴ ʟ ʧʠʪʘʥʴ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʪʞʝ, ʧʝʚʥʠʡ ʥʘʙʽʨ ʣʘʥʜʰʘʬʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʢʨʝʤʽ ʦʙʨʘʟʠ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ. ʎʽ ʦʙʨʘʟʽ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ 

ʚʠʚʯʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʡʦʤʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʫ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ 

ʩʧʝʢʪʨʫ[50, 73]. 

ɻʣʠʙʠʥʥʘ ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ, ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʥʠʢʥʦʩʪʽ, ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ 

ʩʢʣʘʜ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʛʝʦʭʽʤʽʯʥʽ ʟʤʽʥʠ, ʘʥʪʨʦʧʦʛʝʥʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʰʣʷʭʠ ʡʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ, ʧʨʦʷʚ ʝʥʜʦʛʝʥʥʠʭ ʪʘ 

ʝʢʟʦʛʝʥʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʦʛʝʥʥʦ, ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʠʭʦʚʘʥʠʭ 

ʦʟʥʘʢ. ʉʘʤʝ ʚʦʥʠ ʻ ʛʝʦʝʢʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʦʙʪʦ ʬʦʨʤʫʶʪʴ 

ʛʝʦʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ (ʢʦʨʦʪʢʦʪʨʠʚʘʣʫ) ʯʠ ʛʝʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ (ʪʨʠʚʘʣʠʡ). ʋ 

ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʘʥʜʰʘʬʪʥʫ ʽʥʜʠʢʘʮʽʶ: ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʦʚʥʽʰʥʽ 

ʦʟʥʘʢʠ ʪʘ ʟʚ'ʷʟʢʠ ʚ ʧʨʠʨʦʜʥʽʡ ʩʠʩʪʝʤʽ ʜʣʷ ʧʽʟʥʘʥʥʷ ʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʷʚʠʱ, ʷʢʽ 

ʤʘʣʦʜʦʩʪʫʧʥʽ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʚʽʟʫʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʧʨʷʤʦ ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ 

ʟʘ ʘʝʨʦʢʦʩʤʽʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ [129]. 
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ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʟʘʜʘʯ 

ʚʠʚʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʧʦʨʷʜ ʟ ʘʥʘʣʽʟʦʤ ʤʘʣʶʥʢʘ ʟʦʙʨʘʞʝʥʥʷ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʣʘʥʜʰʘʬʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʘʝʨʦʢʦʩʤʽʯʥʠʤʠ 

ʟʥʽʤʢʘʤʠ, ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʚʯʘʶʪʴ ʧʨʦʷʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʣʘʥʜʰʘʬʪʫ 

ʟʘ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʩʧʝʢʪʨʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʩʧʝʢʪʨʘ ʷʩʢʨʘʚʦʩʪʽ ʦʢʨʝʤʠʭ ʜʽʘʧʘʟʦʥʽʚ ʘʙʦ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʜʘʻ 

ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʚʽʜʭʠʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʘʥʜʰʘʬʪʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ 

ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʥʫ (ʧʽʜʪʦʧʣʝʥʥʷ, ʝʨʦʟʽʷ, ʧʦʨʫʰʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʦʱʦ). ɻʝʦʝʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʩʘʤʝ ʽ ʜʦʩʣʽʜʞʫʻ ʨʽʟʥʦʤʘʥʽʪʥʫ ʥʠʟʢʫ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʧʨʠʨʦʜʦʶ, ʣʶʜʠʥʦʶ, ʩʦʮʽʫʤʦʤ, ʛʦʩʧʦʜʘʨʩʪʚʦʤ, ʘ ʛʝʦʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʚʠʟʥʘʯʘʻ 

ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʩʧʨʠʷʻ ʚʠʥʘʡʜʝʥʥʶ ʰʣʷʭʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ, ʛʦʩʧʦʜʘʨʯʠʭ, ʩʦʮʽʘʣʴʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʫ ʤʝʞʘʭ ʛʝʦʝʢʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ [130, 131]. 

ʂʦʞʝʥ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʟʥʽʤʦʢ ʻ ʥʦʩʽʻʤ ʜʚʦʭ ʚʠʜʽʚ ʽʥʬʦʨʤʘʮʽʾ ï ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʽ ʩʝʤʘʥʪʠʯʥʦʾ. ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʧʦʭʽʜʥʦʶ ʚʽʜ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʥʦʾ ʷʢʦʩʪʽ ʟʥʽʤʢʘ, ʦʙʩʷʛ ʩʝʤʘʥʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʦʩʪʦʨʦʚʦʾ ʪʘ ʨʘʜʽʦʤʝʪʨʠʯʥʦʾ ʨʦʟʨʽʟʥʝʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʨʦʟʤʽʨʫ ʢʘʜʨʫ 

ʟʦʙʨʘʞʝʥʥʷ ʪʦʱʦ [132]. ʇʝʨʝʣʽʯʝʥʽ ʯʠʥʥʠʢʠ ʻ ʧʨʠʯʠʥʦʶ ʪʦʛʦ, ʱʦ ʪʦʯʥʽʩʪʴ, 

ʧʦʚʥʦʪʘ, ʚʽʨʦʛʽʜʥʽʩʪʴ ʘʝʨʦʢʦʩʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙ'ʻʢʪʠ ʟʦʥʜʫʚʘʥʥʷ ʟʘʚʞʜʠ ʻ 

ʦʙʤʝʞʝʥʠʤʠ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʦʮʽʥʠ ʪʘ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ (ʨʠʩ. 4.7). 

ɯʥʬʦʨʤʘʮʽʶ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʫ ʙʘʛʘʪʴʦʭ ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʜʽʘʧʘʟʦʥʘʭ ʽ ʨʝʻʩʪʨʫʚʘʪʠ ʥʘ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʘʭ ʟ ʨʽʟʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ 

ʨʦʟʨʽʟʥʝʥʽʩʪʶ (ʨʦʟʨʽʟʥʶʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ). ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʦʪʨʠʤʘʻʤʦ, ʪʘʢ ʙʠ 

ʤʦʚʠʪʠ, ʤʥʦʞʠʥʫ ʩʧʝʢʪʨʘʣʴʥʠʭ ʟʨʽʟʽʚ ʦʙ'ʻʢʪʽʚ, ʧʨʠʯʦʤʫ ʧʨʦʩʪʦʨʦʚʘ ʨʦʟʨʽʟʥʝʥʽʩʪʴ 

ʧʝʚʥʦʛʦ ʟʥʽʤʢʘïʟʨʽʟʫ ʟʘʜʘʻ ʜʦʟʚʦʣʝʥʠʡ ʨʽʚʝʥʴ ʨʦʟʛʣʷʜʫ ʛʝʦʤʝʪʨʠʯʥʠʭ 

(ʧʨʦʩʪʦʨʦʚʠʭ) ʜʝʪʘʣʝʡ ʦʙ'ʻʢʪʽʚ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʯʘʩ 
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ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʠʭ ʢʦʩʤʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʦʙ'ʻʢʪ ʚʽʜʦʙʨʘʞʫʻʪʴʩʷ ʥʠʟʢʦʶ ʤʦʜʝʣʝʡ ʨʽʟʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʜʝʪʘʣʴʥʦʩʪʽ. 

 

 

ʈʠʩʫʥʦʢ 4.7. ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʦʮʽʥʠ ʪʘ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ. ʥʘ ʦʩʥʦʚʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 
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ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʜʠ, ʜʽʘʧʘʟʦʥʠ ʪʘ 

ʯʘʩ ʟʡʦʤʦʢ; ʟʽʙʨʘʥʽ ʜʘʥʽ ʱʦʜʦ ʣʘʥʜʰʘʬʪʥʠʭ ʜʝʰʠʬʨʫʚʘʣʴʥʠʭ ʦʟʥʘʢ ʪʝʨʠʪʦʨʽʾ; 

ʚʠʟʥʘʯʝʥʽ ʽʥʜʠʢʘʪʦʨʠ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ. (ʛʝʦʽʥʜʠʢʘʪʦʨʠ); ʧʨʦʚʝʜʝʥʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʦʙʨʦʙʢʘ ʙʘʛʘʪʦʟʦʥʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ; ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʟʚʠʪʦʢ 

ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʝʰʠʬʨʦʚʘʥʦ ʣʽʥʝʘʤʝʥʪʥʽ ʟʦʥʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʙʫʜʫʶʪʴʩʷ ʢʘʨʪʠ ʨʦʟʤʽʱʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʪʝʤʘʪʠʯʥʽ ʢʘʨʪʠ ʥʘ ʦʩʥʦʚʽ 

ʢʦʩʤʽʯʥʠʭ ʜʘʥʠʭ; ʚʠʢʦʥʫʶʪʴ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʠʪʫʘʮʽʡʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ 

ʟʦʙʨʘʞʝʥʴ; ʦʪʨʠʤʫʶʪʴ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʤʽʥʠ ʩʪʘʥʫ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ, 

ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʢʣʘʩʠʬʽʢʘʮʽʡ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʦʮʽʥʶʶʪʴ 

ʛʝʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʾ [133]. 

 

 

4.4. ɺʠʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ɼɿɿ ʜʣʷ ʛʝʦʝʢʦʩʠʩʪʝʤ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

 

ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʟ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʟ ʢʦʩʤʦʩʫ, ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʨʽʰʝʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ: 

- ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ, ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʚʝʣʠʢʠʭ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ 

ʜʝʛʨʘʜʘʮʽʶ ʣʽʩʽʚ, ʟʤʽʥʠ ʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʽ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʪʘ ʽʥʰʽ 

ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ; 

- ʚʠʷʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʢʨʠʟ, ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʣʷʪʠ ʝʢʦʣʦʛʽʯʥʽ ʢʨʠʟʠ, ʪʘʢʽ ʷʢ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʤʘʩʦʚʝ ʚʠʤʠʨʘʥʥʷ ʚʠʜʽʚ, ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʦʱʦ. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʘʢʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʠʡʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

- ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʨʽʟʥʽ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ, ʪʘʢʽ 

ʷʢ ʣʽʩʠ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ˇʨʫʥʪʠ ʪʦʱʦ. ʎʝ ʥʘʜʘʻ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʾʭ 

ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

- ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʜʦʧʦʤʘʛʘʻ ʚʠʚʯʘʪʠ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʠ, ʧʦʚʝʨʭʥʝʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʢʨʠʚʫ ʣʴʦʜʫ ʪʘ 

ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʝʨʝʜʙʘʯʘʪʠ ʟʤʽʥʠ ʚ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚʘʭ ʽ ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ. 

- ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ, ʜʘʥʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʟ 

ʢʦʩʤʦʩʫ ʥʘʜʘʶʪʴ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ 

ʪʝʨʠʪʦʨʽʡ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʧʝʨʩʧʝʢʪʠʚʦʶ. 

- ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʪʘ ʧʨʠʨʦʜʥʠʭ ʣʠʭ, ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ ʥʘʜʘʻ 

ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢʠ ʪʘ ʧʨʠʨʦʜʥʽ ʣʠʭʘ, ʪʘʢʽ ʷʢ ʧʦʚʝʥʽ, ʟʩʫʚʠ ˇʨʫʥʪʫ, ʧʦʩʫʭʠ, 

ʧʦʞʝʞʽ. 

- ʤʽʞʥʘʨʦʜʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʪʘ ʨʦʟʨʦʙʢʘ ʧʦʣʽʪʠʢʠ, ʜʠʩʪʘʥʮʽʡʥʝ ʟʦʥʜʫʚʘʥʥʷ 

ɿʝʤʣʽ ʟ ʢʦʩʤʦʩʫ ʻ ʛʣʦʙʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ ʜʘʥʽ ʥʘ 

ʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ.  

ɺ ʮʽʣʦʤʫ, ʜʘʥʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʟ ʢʦʩʤʦʩʫ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ, ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʚʠʷʚʣʝʥʥʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʟʨʦʟʫʤʽʪʠ ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʚʠʷʚʠʪʠ ʟʤʽʥʠ ʪʘ ʪʨʝʥʜʠ, ʚʠʟʥʘʯʠʪʠ ʧʨʠʯʠʥʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʟ ʛʣʦʙʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɼʘʥʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʻ ʦʙ'ʻʢʪʠʚʥʠʤʠ, ʧʦʚʪʦʨʶʚʘʥʠʤʠ ʪʘ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʡ ʽ ʨʦʟʨʦʙʣʷʪʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʪʘ ʩʪʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [134]. 

ʅʠʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ɼɿɿ ʟ ʢʦʩʤʦʩʫ ʫʩʧʽʰʥʦ ʨʦʟʚ'ʷʟʫʶʪʴʩʷ 

ʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ ʟʘ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ: ʛʝʦʣʦʛʽʷ, ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, 
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ʣʽʩʦʛʦʩʧʦʜʘʨʩʪʚʦ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʦʢʝʘʥʦʣʦʛʽʷ, ʤʦʥʽʪʦʨʠʥʛ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʪʘ ʽʥ. ʎʽʣʴʦʚʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʨʦʜʥʽ ʘʙʦ ʪʝʭʥʦʛʝʥʥʽ ʦʙ'ʻʢʪʠ, ʙʽʦʪʠʯʥʘ (ʙʽʦʩʬʝʨʘ) ʘʙʦ ʘʙʽʦʪʠʯʥʘ 

ʩʢʣʘʜʦʚʘ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʣʽʪʦʩʬʝʨʘ, ʛʽʜʨʦʩʬʝʨʘ ʪʘ ʘʪʤʦʩʬʝʨʘ) [135]. 

ʋ ʪʘʙʣʠʮʽ 4.3. ʥʘʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ ʪʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʽʜʙʠʚʘʶʪʴ ʨʽʟʥʽ 

ʘʩʧʝʢʪʠ ʚʠʚʯʝʥʥʷ ʡ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʘ ʪʘʢʦʞ ʚʠʤʦʛʠ ʜʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʩʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ. 

 

ʊʘʙʣʠʮʷ 4.3. 

ʅʝʦʙʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʛʝʦʝʢʦʩʠʩʪʝʤ ʪʘ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʜʝʷʢʠʭ ʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ɼɿɿ 

 

ʊʝʤʘʪʠʯʥʘ ʟʘʜʘʯʘ ʇʦʪʨʽʙʥʽ 

ʩʧʝʢʪʨʘʣʴʥʽ 

ʜʽʘʧʘʟʦʥʠ 

ʅʝʦʙʭʽʜʥʘ 

ʧʨʦʩʪʦʨʦʚʘ 

ʨʦʟʨʽʟʥʝʥʽʩʪʴ 

ʇʨʦʩʪʦʨʦʚʠʡ 

ʤʘʩʰʪʘʙ 

ʟʘʜʘʯʽ 

ʅʝʦʙʭʽʜʥʘ 

ʧʝʨʽʦʜʠʯʥʽʩʪʴ 

ʦʛʣʷʜʫ 

1 2 3 4 5 

1. ɻʝʦʝʢʦʩʠʩʪʝʤʠ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

ʂʘʨʪʫʚʘʥʥʷ VNITX  ʅɽ RG ʋʍ 
ɿʝʤʝʣʴʥʠʡ ʢʘʜʘʩʪʨ VNIX  QH AR ʋ 

ɸʥʘʣʽʟ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ 

ʪʝʨʠʪʦʨʽʡ 

UVNITX  QHE ɸ ʪʫ 
    

2. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ɯʥʚʝʥʪʘʨʠʟʘʮʽʷ ʫʛʽʜʴ VNTX ʅ AR ʪʫ 
ʇʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʨʦʞʘʶ 

UVNIT ɽ R Dm 

ʆʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ  

ˇʨʫʥʪʽʚ ʪʘ ʨʦʟʚʠʪʦʢ 

ʘʛʨʦʨʝʩʫʨʩʽʚ 

NITCP F AR ʋ 

    

    

3. ʄʝʪʝʦʨʦʣʦʛʽʷ ʪʘ ʢʣʽʤʘʪʦʣʦʛʽʷ 

ɺʠʤʽʨʶʚʘʥʥʷ  

ʧʨʦʬʽʣʽʚ ʘʪʤʦʩʬʝʨʠ 

UVNITMX  EF A hd 

    

ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ʭʤʘʨʥʦʛʦ ʧʦʢʨʠʚʫ 

VNITX  FK AR hd 

    

ʂʦʥʪʨʦʣʴ 

ʟʘʙʨʫʜʥʝʥʥʷ 

UVNITMX  HE A d 
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ʘʪʤʦʩʬʝʨʠ 

ɸʥʘʣʽʟ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

IT FK RG z 
    

4. ʅʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʽ 

ʪʝʭʥʦʛʝʥʥʠʭ 

ʢʘʪʘʩʪʨʦʬ 

VNITMXP HEF AR my 
    

    

ʆʮʽʥʶʚʘʥʥʷ ʟʦʥ ʣʠʭʘ 

ʪʘ ʟʙʠʪʢʽʚ 

VNITX  QH A h 

    

 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʢʠ.  

ʇʦʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʘʩʰʪʘʙʫ: ɸ ïʤʽʩʮʝʚʠʡ (ʣʦʢʘʣʴʥʦʾ ʩʮʝʥʠ), R ï

ʨʝʛʽʦʥʘʣʴʥʠʡ ʘʙʦ ʥʘʮʽʦʥʘʣʴʥʠʡ, G ïʛʣʦʙʘʣʴʥʠʡ ʘʙʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ;  

ʇʦʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʦʛʣʷʜʫ: h ïʛʦʜʠʥʠ, d ï ʜʦʙʠ, ʪ ïʤʽʩʷʮʽ, ʫ ïʨʦʢʠ, ʭ ï 

ʜʝʩʷʪʠʣʽʪʪʷ, z ïʩʪʦʣʽʪʪʷ.  

ʋʤʦʚʥʽ ʧʦʟʥʘʯʢʠ ʜʦ ʩʧʝʢʪʨʘʣʴʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʜʠʚ ʫ ʪʘʙʣ. 4.4; ʜʦ ʧʨʦʩʪʦʨʦʚʦʾ 

ʨʦʟʨʽʟʥʝʥʦʩʪʽ ï ʫ ʪʘʙʣ. 4.5. 

 

ʊʘʙʣʠʮʷ 4.4. 

ʈʦʟʧʦʜʽʣ ʩʧʝʢʪʨʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʫ ɼɿɿ 

 

ʉʧʝʢʪʨʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʇʦʟʥʘʯʝʥʥʷ ɼʦʚʞʠʥʘ ʭʚʠʣʽ 

ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʠʡ (ʋʌ) U <0,38 ʤʢʤ 

ɺʠʜʠʤʠʡ V 0,39...0,75 ʤʢʤ 

ɹʣʠʞʥʽʡ ʽʥʬʨʘʯʝʨ- N 0,76...1,4 ʤʢʤ 

ʚʦʥʠʡ (ɹɯʏ)   

ʉʝʨʝʜʥʽʡ ʽʥʬʨʘʯʝʨ- ɯ 1,4...7,5 ʤʢʤ 

ʚʦʥʠʡ (ʉɯʏ)   

ɼʘʣʴʥʽʡ (ʪʝʧʣʦʚʠʡ) ʊ 7,5 ʤʢʤ...1,0 ʤʤ 

ʽʥʬʨʘʯʝʨʚʦʥʠʡ (ɼɯʏ)   

ʄʽʢʨʦʭʚʠʣʴʦʚʠʡ (MX) ʄ 1,1...11 ʤʤ 

ʈʘʜʽʦʯʘʩʪʦʪʥʠʡ (ʈʏ) X 2,8...3,4 ʩʤ 

 ʉ 5,6,..6,2 cʤ 

 S 8,2,..14 cʤ 
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 L 23...33 cʤ 

 ʈ 65...75 cʤ 

 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʧʦʜʽʣ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʦʚʦʾ ʢʦʩʤʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ, ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʜʝʷʢʦʾ ʦʙʣʘʩʪʽ (ʦʙʣʘʩʪʝʡ) ʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ, 

ʨʦʟʤʽʨʥʽʩʪʴ ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɹʽʣʴʰʽʩʪʴ 

ʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ɼɿɿ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʤʽʩʮʝʚʦʤʫ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ, ʘ 

ʥʝʦʙʭʽʜʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʦʛʣʷʜʫ ʦʙ'ʻʢʪʽʚ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʩʪʘʥʦʚʠʪʴ ʛʦʜʠʥʠ ʪʘ ʜʦʙʠ, 

ʽʥʦʜʽ ʤʽʩʷʮʽ [136]. 

ʊʘʙʣʠʮʷ 4.5. 

ʈʦʟʧʦʜʽʣ ʩʠʩʪʝʤ ɼɿɿ ʟʘ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʨʽʟʥʝʥʽʩʪʶ ʪʘ ʜʝʪʘʣʴʥʽʩʪʶ 

 

ʂʘʪʝʛʦʨʽʷ ʧʨʦʩʪʦʨʦʚʦʾ ʋʤʦʚʥ

ʝ 

ɼʝʪʘʣʴʥʽʩʪʴ, 

ʨʦʟʨʽʟʥʝʥʦʩʪʽ ʧʦʟʥʘ

ʯʝʥʥʷ 

ʤ 

ʅʘʜʚʠʩʦʢʘ Q <0,5 

ɺʠʩʦʢʘ H 0,5é5,0 

ʉʝʨʝʜʥʷ ɽ 5.0...50 

ʅʠʟʴʢʘ F 50...500 

ʅʘʜʥʠʟʴʢʘ ʂ >500 

ʄʘʡʞʝ ʜʣʷ ʢʦʞʥʦʛʦ ʥʘʧʨʷʤʫ ʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ɼɿɿ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʚʠʜʠʤʠʡ 

ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʠʡ ʩʧʝʢʪʨʘʣʴʥʽ ʜʽʘʧʘʟʦʥʠ, ʜʣʷ ʙʘʛʘʪʴʦʭ ʟʘʜʘʯ ï ʪʘʢʦʞ 

ʤʽʢʨʦʭʚʠʣʴʦʚʠʡ ʪʘ ʨʘʜʽʦʯʘʩʪʦʪʥʠʡ ʜʽʘʧʘʟʦʥʠ. ɿʛʽʜʥʦ ʟ ʜʦʩʚʽʜʦʤ, ʥʘ ʢʦʩʤʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʥʷʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʚʠʜʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʘ ɹɯʏ-ʟʦʥʘʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʩʧʝʢʪʨʘ, ʢʨʘʱʝ ʟʘ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ (ʛʝʦʤʝʪʨʠʯʥʫ 

ʬʦʨʤʫ) ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʚʠʟʥʘʯʠʪʠ ʾʭ ʪʠʧʠ, ʢʽʣʴʢʽʩʪʴ ʽ ʦʪʨʠʤʘʪʠ ʱʝ 

ʙʘʛʘʪʦ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʨʠʩʥʦʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʢʠ 

ʪʘ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ[137]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 
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1. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʤʦʜʝʣʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʪʘ ʷʢʽʩʪʴ ˇʨʫʥʪʽʚ, ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʜʦʟʚʦʣʠʪʴ ʩʚʦʻʯʘʩʥʦ 

ʚʠʟʥʘʯʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 

3. ɯʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʫʙ'ʻʢʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʻʜʠʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʡ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ. 

4. ɼʣʷ ʪʝʨʠʪʦʨʽʡ ʪʝʩʪʦʚʠʭ ʜʽʣʷʥʦʢ ʧʦʙʫʜʦʚʘʥʦ ʪʨʽʘʥʛʫʣʷʮʽʡʥʫ ʤʦʜʝʣʴ 

ʤʽʩʮʝʚʦʩʪʽ (TIN) ʥʘ ʦʩʥʦʚʽ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʽʟʦʣʽʥʽʡ, ʱʦ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʽ 

ʦʮʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʘʩʪʨʦʚʦʾ ʢʘʨʪʠ. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʨʽʰʝʥʘ ʚʘʞʣʠʚʘ ʥʘʫʢʦʚʦ ʟʘʜʘʯʘ ï 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫ 

ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ɻɯʉ ʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʫʚʘʥʥʷ  

ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʅʘʫʢʦʚʽ  ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1 ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʘʫʢʦʚʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʮʽʥʢʠ 

ʜʘʥʠʭ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʟ ʢʦʩʤʦʩʫ; 

2. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʽ ʤʦʜʝʣʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʝʭʥʦʛʝʥʝʟʫ ˇʨʫʥʪʽʚ, ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʴʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʚʘʥʦ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʩʭʝʤʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ; 

3. ʈʦʟʨʦʙʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʦʜʝʣʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʦʢʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʢʦʥʪʘʢʪʥʠʭ ʽ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʘʥʘʣʽʪʠʯʥʦ-

ʧʨʦʛʥʦʟʥʦʾ ʝʢʦʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʦʮʽʥʢʠ ˇʨʫʥʪʽʚ; 

4. ɺʜʦʩʢʦʥʘʣʝʥʦ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʥʘ ʤʝʨʝʞʥʦʤʫ 

ʨʽʚʥʽ ʤʽʞ ʚʫʟʣʘʤʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʦʢʨʝʤʠʤʠ ʧʘʢʝʪʘʤʠ; 

5. ʈʦʟʨʦʙʣʝʥʦ ʽʻʨʘʨʭʽʯʥʫ ʤʦʜʝʣʴ ʨʦʟʚʠʪʢʫ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; 

6. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʷʩʢʨʘʚʽʩʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʷʭ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʪʽʢʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʜʽʣʷʥʢʠ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʽʚ ʪʘ 

ʟʜʽʡʩʥʠʪʠ ʚʝʢʪʦʨʠʟʘʮʽʶ ʨʘʩʪʨʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ. ʁʤʦʚʽʨʥʽʩʪʴ 
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ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʟʥʽʤʢʫ ʥʘ ʟʘʜʘʥʽ ʢʣʘʩʠ ñʩʫʰʘò ʪʘ ñʚʦʜʘò ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʤʝʞʘʭ 60-80 %, ʱʦ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʚʽʨʦʛʽʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ ʽ ʧʨʦʛʥʦʟʽʚ; 

7. ʈʦʟʨʦʙʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʟʘ ʜʘʥʠʤʠ 

ɼɿɿ, ʥʘʟʝʤʥʠʭ ʚʠʤʽʨʽʚ ʪʘ ɻɯʉ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʪʘ ʨʝʩʫʨʩʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʦ-ʘʛʨʦʭʽʤʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ˇʨʫʥʪʽʚ ʥʘ 14 ʚʽʜʩʦʪʢʽʚ; 

8. ɼʣʷ ʪʝʨʠʪʦʨʽʡ ʪʝʩʪʦʚʠʭ ʜʽʣʷʥʦʢ ʧʦʙʫʜʦʚʘʥʦ ʪʨʽʘʥʛʫʣʷʮʽʡʥʫ ʤʦʜʝʣʴ 

ʤʽʩʮʝʚʦʩʪʽ (TIN) ʥʘ ʦʩʥʦʚʽ ʚʝʢʪʦʨʥʦʛʦ ʰʘʨʫ ʽʟʦʣʽʥʽʡ, ʱʦ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʽ 

ʦʮʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʘʩʪʨʦʚʦʾ ʢʘʨʪʠ. 

9. ʈʦʟʨʦʙʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʨʭʽʪʝʢʪʫʨʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʪʘ ʷʢʽʩʪʴ ˇʨʫʥʪʽʚ, ʥʘ ʦʩʥʦʚʽ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʜʦʟʚʦʣʠʪʴ ʩʚʦʻʯʘʩʥʦ 

ʚʠʟʥʘʯʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 
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