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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʛʘʧʦʣʠʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʦʠʩʢʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʵʢʩʧʣʫʘʪʘʮʠʝʡ, ʢʦʥʩʝʨʚʘʮʠʝʡ ʠ ʤʝʣʠʦʨʘʮʠʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʂʦʥʝʯʥʦ, 

ʧʨʦʛʨʘʤʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʩʨʝʜʳ ʤʝʛʘʧʦʣʠʩʘ ʜʦʣʞʥʘ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʫʯʝʪʦʤ ʝʛʦ 

ʬʠʟʠʢʦ - ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [48].  

ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ï ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ ɺʴʝʪʥʘʤʘ, ʠ ʚʭʦʜʷʪ ʚ 

ʩʬʝʨʫ ʟʘʱʠʪʳ ʝʛʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ. ʆʩʪʨʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ɺʴʝʪʥʘʤʘ ʩʪʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʠ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʨʦʩʰʝʡ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʩʝʷʥʠʝ ʚʝʱʝʩʪʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʦʥʫʣʠ ʧʨʝʩʥʦʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ [130]. 

ʉʦʚʨʝʤʝʥʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦ ɺʴʝʪʥʘʤʝ 

ʥʝʦʙʭʦʜʠʤʘ ʚʟʚʝʰʝʥʥʘʷ ʦʮʝʥʢʘ. ʕʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʝ ʨʘʡʦʥʳ ʩʪʨʘʥʳ ʪʨʝʙʫʶʪ 

ʨʝʰʝʥʠʷ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʧʝʨʩʧʝʢʪʠʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

ʇʨʦʮʝʩʩʳ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʨʦʜʥʦ - ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʤʝʛʘʧʦʣʠʩʘʭ 

ʠ ʧʨʠʛʦʨʦʜʘʭ, ʨʘʟʚʠʪʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʠʭ ʩʧʨʦʩ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʦʩʪ ʛʦʨʦʜʦʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʶʪ ʧʦʩʣʝʜʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʢʘʯʝʩʪʚʦ ʚʦʜʥʦʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʩʚʦʠ ʦʪʭʦʜʦʚ 

ʥʘʧʨʘʚʣʷʶʪ ʚ ʨʝʢʠ, ʦʟʸʨʘ, ʚʦʜʦʸʤʳ ʠ ʦʢʝʘʥʳ. ʆʩʦʙʝʥʥʦ ʚʝʣʠʢ ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ 

ʚʦʜʥʦʡ ʩʨʝʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʝʛʦ ʤʘʩʩʦʚʳʤ ʨʘʟʚʠʪʠʝʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, 
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ʠʥʪʝʥʩʠʚʥʳʤ ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

[130]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʪʝʥʜʝʥʮʠʷʭ ʠʟʤʝʥʝʥʠʡ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ [14, 87]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʦʣʫʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʥʘʟʝʤʥʳʤ ʜʘʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ 

ʦʙʲʸʤʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ ʵʪʫ ʟʘʜʘʯʫ. ʉʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩ ʙʦʣʴʰʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ ʠ ʟʘ ʢʦʨʦʪʢʠʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ 

ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʦʜʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʜʥʳʡ ʙʶʜʞʝʪ ʪʝʨʨʠʪʦʨʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʩ 

ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʩʥʠʤʢʦʚ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʞʘʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʦʚ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ.  

ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʜʘʥʥʳʝ, ʵʪʦ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ: ʨʝʟʫʣʴʪʘʪʳ ʥʘʟʝʤʥʳʭ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʤʘʪʝʨʠʘʣʳ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʦʨʦʜʥʫʶ ʧʦ ʬʠʟʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʝ ʠ ʩʧʦʩʦʙʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɻʀʉ) ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ 
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ʝʜʠʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʙʘʟʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʜʦʢʫʤʝʥʪʳ [14]. 

ʉʝʛʦʜʥʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʝʨʝʭʦʜʠʪ ʥʘ 

ʣʦʢʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʠʩʪʝʤ, ʠ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʝʪʘʣʴʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʟʜʘʥʠʝ ʢʦʪʦʨʳʭ 

ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʜʦʩʪʦʚʝʨʥʳʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʪʦʜʘʭ ʧʦʣʫʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ [14]. ʇʦʵʪʦʤʫ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʢʦʩʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʜʣʷ ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ, ʠ ʦʩʦʙʝʥʥʦ ʜʣʷ ɺʴʝʪʥʘʤʘ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʟʫʯʝʥʘ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʨʘʙʦʪʘʤ ʚ 

ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʘʨʪʦʛʨʘʬʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʘʚʪʦʨ ʦʧʠʨʘʣʩʷ ʥʘ ʪʨʫʜʳ ʠʟʚʝʩʪʥʳʭ ʫʯʸʥʳʭ ʚ ʦʙʣʘʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ, ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ɺ.ɸ. ʄʘʣʠʥʥʠʢʦʚ (2009, 2014), ɺ.ʉ. ʄʘʨʯʫʢʦʚ (2005), ʋ. ʇʨʵʪʪ (1982), ʇ. 

ʂʨʦʥʙʝʨʛ (1988), ɺ.ʀ. ʂʨʘʚʮʦʚʘ (1995), ɺ.ʇ. ʉʘʚʠʥʳʭ (2000), ʊ.ɺ. ɺʝʨʝʱʘʢʘ 

(2002), ʖ.ʌ. ʂʥʠʞʥʠʢʦʚ (1991), ʀ.ɻ ɾʫʨʢʠʥ, ɺ.ʗ. ʎʚʝʪʢʦʚ (2009, 2010), ʉ.ɸ. 

ʉʣʘʜʢʦʧʝʚʮʝʚ (2010, 2013), ɺ.ɺ. ɹʝʣʝʥʢʦ (2010) ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʨʝʰʝʥʠʝ 

ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʩ ʮʝʣʴʶ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

1. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤʳ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʤʝʛʘʧʦʣʠʩʘ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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2. ʆʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʤʝʛʘʧʦʣʠʩʘ ʧʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ. 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʪ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʛʘʧʦʣʠʩʘ. 

5. ɺʳʧʦʣʥʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʩʪʦʚʦʡ ʘʢʚʘʪʦʨʠʠ (ʛ. ʍʘʥʦʡ, ɺʴʝʪʥʘʤ). 

ʆʙʲʝʢʪʦʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ.   

ʇʨʝʜʤʝʪʦʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ  ʧʦ ʩʝʨʠʠ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ.   

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʆʙʦʩʥʦʚʘʥʳ ʥʘʫʯʥʳʝ ʧʨʠʥʮʠʧʳ  ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ; 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʨʪ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʷ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʛʘʧʦʣʠʩʘ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʘʷ 

ʘʚʪʦʨʩʢʠʤʠ ʦʨʠʛʠʥʘʣʘʤʠ  ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚʨʝʤʝʥʥʳʝ ʤʦʤʝʥʪʳ ʨʘʟʚʠʪʠʷ 

ʤʝʛʘʧʦʣʠʩʘ ʍʘʥʦʡ (ɺʴʝʪʥʘʤ).  

3. ʇʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʟʚʘʣʠ ʥʘʫʯʥʳʡ 

ʠʥʪʝʨʝʩ ʚ ʥʘʫʯʥʦ- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ɺʴʝʪʥʘʤʘ. 

4. ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʤʝʥʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʤʝʛʘʧʦʣʠʩʘ ʍʘʥʦʡ (ɺʴʝʪʥʘʤ) ʟʘ ʧʝʨʠʦʜ 1989 ï 2013 ʛʦʜʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʨʘʟʚʠʪʠʠ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʦʚ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 
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ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʠʢʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʛʨʘʬʠʠ ʤʝʛʘʧʦʣʠʩʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘ ʤʦʛʫʪ ʙʳʪʴ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʦ 

ɺʴʝʪʥʘʤʝ, ʢʘʢ: ʦʨʛʘʥʠʟʘʮʠʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʦ - ʨʝʩʫʨʩʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʢʦʥʪʨʦʣʴ ʠ ʧʨʦʛʥʦʟ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʭʨʘʥʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʮʠʬʨʦʚʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʠ ʜʨʫʛʠʝ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ, ʤʝʪʦʜʳ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ɻʀʉ. 

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʢʘʨʪʦʩʭʝʤʳ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʨʘʟʥʦʩʪʥʳʭ ʠʥʜʝʢʩʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (NDVI) ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ;  

- ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ɻʀʉ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʩʦʩʪʘʚʣʝʥʳ ʘʚʪʦʨʩʢʠʝ ʩʝʨʠʠ ʢʘʨʪ, ʦʪʨʘʞʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜ 1989 - 

2013ʛʛ.; 
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- ʧʦʣʫʯʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʩʝʨʠʠ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʛʦʨʦʜʝ ʍʘʥʦʡ (ɺʴʝʪʥʘʤ). 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ, ʦʙʩʫʞʜʝʥʳ ʠ ʧʦʣʫʯʠʣʠ ʦʜʦʙʨʝʥʠʝ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

- 68-ʦʡ ʥʘʫʯʥʦ - ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ 

ʫʯʸʥʳʭ ʄʀʀɻɸʠʂ (9-10 ʘʧʨʝʣʷ 2013 ʛ.) 

- 69-ʦʡ ʥʘʫʯʥʦ - ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ 

ʫʯʸʥʳʭ ʄʀʀɻɸʠʂ, ʧʦʩʚʷʱʝʥʥʦʡ 235-ʣʝʪʠʶ ʦʩʥʦʚʘʥʠʷ ʄʀʀɻɸʠʂ (8- 9 ʘʧʨʝʣʷ 

2014 ʛ.). 

- 70-ʦʡ ʥʘʫʯʥʦ - ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ 

ʫʯʸʥʳʭ ʄʀʀɻɸʠʂ (7-8 ʘʧʨʝʣʷ 2015 ʛ.). 

- ʘ ʪʘʢʞʝ ʥʘ ɺʦʩʴʤʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ɸʵʨʦʢʦʩʤʠʯʝʩʢʦʤ ʂʦʥʛʨʝʩʩʝ IAC'15, 

ʧʦʩʚʷʱʝʥʥʦʤ 50-ʣʝʪʠʶ ʧʝʨʚʦʛʦ ʚʳʭʦʜʘ ʯʝʣʦʚʝʢʘ ʚ ʦʪʢʨʳʪʳʡ ʢʦʩʤʦʩ ʠ 70-ʣʝʪʠʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʘʮʠʡ. ʄɻʋ (ʘʚʛʫʩʪʘ 2015 ʛ.) 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 5 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, 3 ʠʟ ʢʦʪʦʨʳʭ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ. 

ʆʙʲʸʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ 

ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʪʨʝʭ ʛʣʘʚʳ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʧʨʠʥʷʪʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ 

ʘʙʙʨʝʚʠʘʪʫʨ, ʩʧʠʩʢʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʪʝʢʩʪ 

ʠʟʣʦʞʝʥ ʥʘ 160 ʩʪʨ., ʚ ʪʦʤ ʯʠʩʣʝ 23 ʪʘʙʣ., 34 ʨʠʩ. ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪʩʷ 130 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 106 ʥʘ ʨʫʩʩʢʦʤ ʠ 24 ʥʘ 

ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ï ʜ.ʪ.ʥ., ʧʨʦʬ. 

ʄʘʣʠʥʥʠʢʦʚʫ ɺ.ɸ., ʘ ʪʘʢʞʝ ʚʩʝʤ ʢʦʣʣʝʛʘʤ ʟʘ ʦʢʘʟʘʥʥʫʶ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 
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1. ʕʌʌɽʂʊʀɺʅʆɽ ʋʇʈɸɺʃɽʅʀɽ ʇʆɺɽʈʍʅʆʉʊʅʓʄʀ 

ɺʆɼʅʓʄʀ ʈɽʉʋʈʉɸʄʀ ʄɽɻɸʇʆʃʀʉɸ 

 

1.1 ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ 

ʄʝʛʘʧʦʣʠʩʳ - ʵʪʦ ʛʦʨʦʜʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʬʝʥʦʤʝʥʘʤʠ XXI 

ʚʝʢʘ. ʉʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʛʨʦʤʥʳʝ ʤʘʩʩʳ ʥʘʩʝʣʝʥʠʷ - ʚʩʝ 

ʵʪʦ, ʥʘʨʷʜʫ ʩ ʚʘʞʥʝʡʰʠʤ ʟʥʘʯʝʥʠʝʤ ʤʝʛʘʧʦʣʠʩʦʚ ʜʣʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʪʘʚʠʪ 

ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʥʘ ʧʫʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʤʦʤʝʥʪʫ ʚ ʛʦʨʦʜʘʭ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦʞʠʚʘʝʪ 9% ʚʩʝʛʦ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ɿʝʤʣʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʛʘʧʦʣʠʩʳ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʝ ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ, ʥʦ ʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. ʇʦʷʚʣʝʥʠʝ ʩʪʦʣʴ 

ʢʨʫʧʥʳʭ ʘʛʣʦʤʝʨʘʮʠʡ ʤʝʛʘʧʦʣʠʩʦʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʦʚʫʶ ʜʠʥʘʤʠʢʫ ʫʨʙʘʥʠʟʘʮʠʠ. 

ʃʶʜʷʤ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠʟ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ 

ʧʨʠʛʦʨʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʮʝʥʪʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʠʟ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʥʘ ʧʝʨʠʬʝʨʠʶ. ɿʘʯʘʩʪʫʶ 

ʨʘʟʜʨʦʙʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʥʝ ʩʧʦʩʦʙʥʘ ʩʧʨʘʚʠʪʴʩʷ 

ʩ ʵʪʦʡ ʪʝʥʜʝʥʮʠʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ ʚ ʚʳʨʘʙʦʪʢʝ 

ʮʝʣʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ 

ʘʛʣʦʤʝʨʘʮʠʠ ʤʝʛʘʧʦʣʠʩʦʚ [86]. 

ʎʝʥʪʨʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʫʩʪʦʡʯʠʚʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʛʘʧʦʣʠʩʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʤʝʛʘʧʦʣʠʩʦʚ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʤʳ ʠʤʝʝʤ 

ʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʩʠʪʫʘʮʠʶ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʨʦʜʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʜʣʷ 

ʥʘʰʠʭ ʧʦʪʦʤʢʦʚ, ʘ ʩ ʜʨʫʛʦʡ - ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʥʪʝʥʩʠʚʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɸʚʪʦʨʳ ʨʘʙʦʪʳ [48] ʩʯʠʪʘʶʪ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʜʝʡʩʪʚʠʷ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: çé 

ʨʘʮʠʦʥʘʣʴʥʦʝ, ʥʘʫʯʥʦ - ʦʙʦʩʥʦʚʘʥʥʦʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; ʦʭʨʘʥʘ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʠʭ ʟʘʱʠʪʘ ʦʪ 

ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʟʘʧʦʚʝʜʦʚʘʥʠʷ; 

ʘʢʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʥʘʫʯʥʦʡ ʦʩʥʦʚʝéè. 
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ʉʨʝʜʠ ʤʝʪʦʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʜʛʨʫʧʧʳ [91]: 

çéʦʨʛʘʥʠʟʘʮʠʦʥʥʦ - ʧʨʘʚʦʚʳʝ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʚʝʜʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʢʦʥʪʨʦʣʷ, ʥʦʨʤʦʪʚʦʨʯʝʩʪʚʦ, ʥʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ; ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʧʨʘʚʦʚʳʝ: ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʵʢʦʣʦʛʠʯʝʩʢʠʡ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ, ʧʨʠʨʦʜʥʦ - ʨʝʩʫʨʩʥʳʡ ʠ ʜʨʫʛʠʝ), ʚʝʜʝʥʠʝ ʫʯʝʪʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʘʜʘʩʪʨʦʚ, ʦʪʯʸʪʥʦʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʧʘʩʧʦʨʪʠʟʘʮʠʷ; ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ - ʧʨʘʚʦʚʳʝ: ʨʝʛʠʩʪʨʘʮʠʷ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʳʨʴʷ, ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʠ 

ʚʳʜʘʯʘ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʦʢʘʟʘʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʆʉ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʝʨʪʠʬʠʢʘʮʠʷ, ʜʝʢʣʘʨʘʮʠʠ; ʵʢʦʥʦʤʠʢʦ - 

ʧʨʘʚʦʚʳʝ: ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ, ʩʙʦʨʳ, ʣʠʤʠʪʠʨʦʚʘʥʠʝ ʠ ʢʚʦʪʠʨʦʚʘʥʠʝ, ʩʪʨʘʭʦʚʘʥʠʝ 

ʠ ʘʫʜʠʪéè. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʪʦʣʴʢʦ ʥʘ 

ʧʨʦʙʣʝʤʝ ʚʦʜʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʛʘʧʦʣʠʩʘ, ʪʘʢ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ - ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʤʝʛʘʧʦʣʠʩʘʤʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [130] ʜʘʥʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ [118], ʛʣʘʚʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʚ ʦʙʣʘʩʪʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦ ɺʴʝʪʥʘʤʝ ʷʚʣʷʶʪʩʷ ʜʝʬʠʮʠʪ ʚʦʜʳ 

(ʫʩʠʣʠʚʘʝʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ), ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʅʘʧʨʠʤʝʨ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʜʝʣʴʪʝ ʨʝʢʠ 

ʄʝʢʦʥʛ (ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʠʩʘ) ʩʥʠʟʠʣʩʷ 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʙʦʣʝʝ ʯʝʤ ʥʘ 30 ʤ, ʠ ʫʩʳʭʘʥʠʝ ʄʝʢʦʥʛʘ ʧʨʦʛʨʝʩʩʠʨʫʝʪ 

ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ɺʦ 

ɺʴʝʪʥʘʤʝ, ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʪʦʱʝʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ 

ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʜʣʷ ʦʨʦʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦ 82% ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʊʦʣʴʢʦ 5% ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 3% ʚ 

ʜʦʤʦʭʦʟʷʡʩʪʚʝ [126]. ʄʠʥʠʩʪʨ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʄʇʈʠʆʆʉ) ɺʴʝʪʥʘʤʘ ʩʦʦʙʱʠʣ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʦʚʦʜʠʪ ʠ ʧʣʘʥʠʨʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʨʷʜ ʧʨʦʛʨʘʤʤ ʧʦ ʦʭʨʘʥʝ, 
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ʟʘʱʠʪʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢ ʞʝ ʧʨʠ ʠʭ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʚʟʷʪʴ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʥʦʚʝʡʰʠʝ ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ [127]. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʢ 2020 ʛʦʜʫ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʯʠʩʪʦʡ, ʧʨʠʛʦʜʥʦʡ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʚʦʜʝ ʚ ʤʝʛʘʧʦʣʠʩʘʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʥʝ ʤʝʥʝʝ 80% ʵʪʦʡ ʚʦʜʳ ʙʫʜʝʪ ʦʙʨʘʙʦʪʘʥʦ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʫ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʈʫʢʦʚʦʜʩʪʚʦ ʛ. ʍʘʥʦʡ ʧʣʘʥʠʨʫʝʪ ʥʘʧʨʘʚʠʪʴ 5,5$ 

ʤʠʣʣʠʘʨʜʦʚ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʦʚ 

ʛʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʝ ʜʨʫʛʠʭ ʧʦʩʪʨʘʜʘʣʠ ʦʪ ʥʘʚʦʜʥʝʥʠʡ. ʇʨʦʝʢʪ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʟʘʤʝʥʝ ʵʣʝʤʝʥʪʦʚ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʩʪʦʣʠʮʳ ɺʴʝʪʥʘʤʘ 

ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʚʝʨʰʠʪʴ ʢ 2030 ʛʦʜʫ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪ ʙʫʜʝʪ 

ʧʨʦʚʝʜʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚʝʜʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʜʣʷ ʩʙʨʦʩʘ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʥʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ. ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, ʚʣʘʩʪʠ ʛʦʨʦʜʘ ʍʘʥʦʡ ʩʦʙʠʨʘʶʪʩʷ 

ʟʘʤʝʥʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʝ ʫʯʘʩʪʢʠ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʫʢʨʝʧʠʚ ʪʦʥʥʝʣʠ ʜʣʷ ʦʪʪʦʢʘ ʚʦʜ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʫʞʝ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʚ 

ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ [128]. 

ʇʨʠʥʷʪʳʡ ʚ 2012 ʛ. ʚʦʜʥʳʡ ʢʦʜʝʢʩ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ɺʴʝʪʥʘʤ 

(ʉʈɺ) [123] ʨʝʛʫʣʠʨʫʝʪ ʚʩʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʦʜʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ɺʴʝʪʥʘʤʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʟʥʘʯʠʤʦʩʪʠ ʚʦʜʥʳʭ 

ʦʙʲʸʤʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʩʦʛʣʘʩʥʦ ʚʦʜʥʦʤʫ ʢʦʜʝʢʩʫ ɺʴʝʪʥʘʤʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ, ʢʘʢ ʧʨʠʨʦʜʥʦʤ ʨʝʩʫʨʩʝ, ʠʩʧʦʣʴʟʫʝʤʦʤ 

ʯʝʣʦʚʝʢʦʤ ʩ ʮʝʣʴʶ ʙʳʪʦʚʳʭ ʥʫʞʜ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [26, 28]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʜʥʳʭ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʨʝʢʠ, 

ʦʟʝʨʘ, ʢʘʥʘʣʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʨʫʛʠʝ) ʚʦ ɺʴʝʪʥʘʤʝ ʷʚʣʷʝʪʩʷ ʠʭ ʬʘʢʪʠʯʝʩʢʘʷ 

ʧʣʦʱʘʜʴ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʯʥʦʤ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, ʠʭ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʠ, ʚʟʘʠʤʦʚʣʠʷʥʠʠ ʠ ʠʟʤʝʥʝʥʠʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ [4]. 



13 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɺʦʜʥʳʤ ʢʦʜʝʢʩʦʤ ʉʈɺ [123], ʦʜʥʠʤ ʠʟ ʧʨʠʥʮʠʧʦʚ ʚʦʜʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ɺʴʝʪʥʘʤʘ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ 

ʛʨʘʥʠʮʘʭ ʙʘʩʩʝʡʥʦʚʳʭ ʦʢʨʫʛʦʚ (ʨʠʩʫʥʦʢ 1.1). 

 

ʈʠʩʫʥʦʢ 1.1. ʋʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚʦ ɺʴʝʪʥʘʤʝ 

 

ɹʘʩʩʝʡʥʳ ʨʝʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʴʝʪʥʘʤʘ ʚʳʜʝʣʝʥʳ ʩʪʨʦʛʦ ʧʦ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤ ʛʨʘʥʠʮʘʤ. ʉʦʚʤʝʩʪʥʦ ʩ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʤʦʨʷʤʠ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʙʘʩʩʝʡʥʦʚʳʭ ʦʢʨʫʛʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʝʡ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʦʚʳʭ ʦʢʨʫʛʦʚ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʙʘʩʩʝʡʥʦʚʳʝ ʚʦʜʥʳʝ ʫʧʨʘʚʣʝʥʠʷ [103]. ʈʝʘʣʠʟʘʮʠʷ ʙʘʩʩʝʡʥʦʚʦʛʦ ʧʨʠʥʮʠʧʘ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʭʦʨʦʰʦ ʩʦʯʝʪʘʶʱʝʛʦʩʷ ʩ ʙʘʩʩʝʡʥʦʚʦ - 

ʣʘʥʜʰʘʬʪʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ 

ʩʠʩʪʝʤʳ ʧʦʣʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʚʦʟʥʠʢʘʶʱʠʤ ʩʧʦʨʥʳʤ ʚʦʧʨʦʩʘʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʚʦʜ; 

ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʥʘ ʫʧʨʘʚʣʝʥʠʷ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʦʤ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
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ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʥʘʣʦʛʦʚ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʜʥʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʜʝʤ ʨʘʟʚʠʪʫʶ ʚ ʨʘʙʦʪʘʭ [26, 27, 28] 

ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ - ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ  ʤʝʭʘʥʠʟʤʦʚ: çé 

ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤʘʪʠʚʦʚ ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, 

ʫʯʠʪʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ; ʚʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʩʪʨʘ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʝʩʪʨʘéè. 

ʆʩʥʦʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʶʙʦʛʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ. ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʣʶʙʳʭ, ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʘʚʠʣ, ʩʭʝʤ, ʥʦʨʤʘʪʠʚʦʚ, ʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʳ ʥʘʫʯʥʦ - ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʦʪʚʝʯʘʶʱʠʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚʦʜʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʦʙʱʝʩʪʚʘ ɺʴʝʪʥʘʤʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʝʩʪʨʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ɺʴʝʪʥʘʤʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʦʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʦʚ, ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʛʠʜʨʦʣʦʛʠʯʝʩʢʫʶ ʠʟʫʯʝʥʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ, ʩʚʷʟʘʥʥʫʶ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚʦʜʦʤʝʨʥʳʭ 

ʧʦʩʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʜʸʞʥʳʭ ʧʨʦʛʥʦʟʦʚ ʩʪʦʢʘ. ɿʘʪʨʫʜʥʝʥʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʩʚʷʟʠ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʚʳʩʦʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʩʪʦʢʘ ʤʘʣʳʭ ʨʝʢ, ʠ ʥʝʨʝʜʢʦ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʢʦʥʪʨʦʣʴʥʦʡ, 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʘʩʯʸʪʥʳʭ ʛʠʜʨʦʛʨʘʬʦʚ ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 

ʟʘʚʠʩʠʤʦʩʪʷʤʠ [34, 104]. 
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ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʜʣʷ ʤʘʣʦʤʘʩʰʪʘʙʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʪʠʧʠʯʥʘ 

ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʧʦʚʳʰʝʥʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʣʝʢʩʥʳʤ ʧʦʧʫʩʢʘʤ ʠʟ ʧʨʫʜʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʕʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ ʥʘʙʣʶʜʝʥʠʷʭ ʦʪ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʠʭ ʘʥʘʣʠʟʘ ʜʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʛʨʦʤʥʳʭ ʦʙʲʸʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʘʭ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɺ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʞʠʤʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʯʪʦ ʚ ʮʝʣʦʤ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʤʝʛʘʧʦʣʠʩʘ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʦʣʞʥʘ 

ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ 

ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ: ʙʘʟʳ ʜʘʥʥʳʭ, ʙʘʟʳ ʟʥʘʥʠʡ ʠ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʘʨʠʘʥʪʘ ʜʝʡʩʪʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ 

ʦʮʝʥʦʢ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʦʡ ʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʩʝʛʦʜʥʷ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʠʩʪʝʤʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [85].  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʧʨʝʜʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʘʢ ʚ ʩʘʤʦʤ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʝʛʦ 

ʚʦʜʦʩʙʦʨʘ, ʪʘʢ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʝʛʦ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʨʷʜʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʘʣʦʤʘʩʰʪʘʙʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʢʘʢ ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʦʙʣʝʤʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʪʘʢ ʠ ʧʦ ʚʠʜʘʤ ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʦʜʝʣʝʡ.  

ʊʘʢ, ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ [4]: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʜ, ʙʦʨʴʙʘ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʨʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ; 
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- ʟʘʱʠʪʘ ʦʙʲʝʢʪʦʚ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʦʪ 

ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʠʜʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʤʦʜʝʣʝʡ ʨʘʟʣʠʯʘʶʪ [4]:  

- ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ; 

- ʤʦʜʝʣʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. 

ʇʦ ʥʘʣʠʯʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʠ ʤʦʜʝʣʠ ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ [4]: 

- ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ; 

- ʤʦʜʝʣʠ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʠ. 

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʯʘʩʪʦ ʩʪʦʷʪ ʧʝʨʝʜ ʚʳʙʦʨʦʤ ʚʳʨʘʟʠʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʟʘʜʘʯ ʚ ʬʦʨʤʝ 

ʝʜʠʥʦʡ ʮʝʣʦʩʪʥʦʡ ʤʦʜʝʣʠ, ʣʠʙʦ ʨʘʟʙʠʪʴ ʩʠʩʪʝʤʫ ʥʘ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʯʘʩʪʥʳʭ ʟʘʜʘʯ. 

ʇʨʠ ʵʪʦʤ ʚʳʙʦʨ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ ʠʥʦʛʜʘ ʤʦʞʝʪ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʘʪʴ 

ʮʝʣʦʩʪʥʫʶ ʤʦʜʝʣʴ ʥʘ ʙʫʤʘʛʝ, ʦʜʥʘʢʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦʩʪʠ ʩ 

ʝʸ ʨʝʘʣʠʟʘʮʠʝʡ, ʚ ʩʚʷʟʠ ʩ ʨʷʜʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. ɺʳʙʦʨ ʞʝ 

ʧʦʩʣʝʜʥʝʛʦ ʚʘʨʠʘʥʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʝʦʜʦʣʠʤʳʤ ʪʨʫʜʥʦʩʪʷʤ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʷʜʘ ʯʘʩʪʥʳʭ ʟʘʜʘʯ. ʉʚʦʝʦʙʨʘʟʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʤʘʣʦʤʘʩʰʪʘʙʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʝʯʥʳʤ ʩʪʦʢʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢʞʝ ʦʩʪʘʸʪʩʷ 

ʥʝʨʝʰʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʩʠʩʪʝʤ ʨʘʟʥʦʨʦʜʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ [4]. 

ʉʝʛʦʜʥʷ ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʥʝ ʤʳʩʣʠʪʩʷ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ [66, 94]. ʆʜʥʘʢʦ ʠʭ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ 

ɺʴʝʪʥʘʤʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: ʦʪʩʫʪʩʪʚʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʤʘʩʰʪʘʙʥʦʛʦ ʨʷʜʘ; ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʟʘʨʫʙʝʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʥʝʧʦʣʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ; ʥʠʟʢʠʤ 

ʢʘʜʨʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʨʛʘʥʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ɻʀʉ. 
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ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʜʝʨʞʠʚʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ɻʀʉ ʚʦ ɺʴʝʪʥʘʤʝ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʤʝʛʘʧʦʣʠʩʘ ʍʘʥʦʡ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚʝʩʴʤʘ ʪʨʫʜʦʸʤʢʦ ʠ ʜʦʨʦʛʦ. ʕʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʩʚʷʟʘʥʦ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʝʛʦ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʢ 

ʫʯʸʪʫ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʤʘʣʦʤʘʩʰʪʘʙʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʦ ʯʸʤ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʩ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʳ ʘʢʪʫʘʣʴʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʘ 

ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ ʨʘʙʦʪʫ ʩ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʢʘʢ ʤʘʣʳʭ, ʪʘʢ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ 

ʟʘʩʪʘʚʣʷʝʪ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʀʉ. ʆʪʩʫʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʦ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʪʘʢʞʝ ʚʥʦʩʠʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ, ʦʯʝʚʠʜʥʦ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʸ ʨʘʟʚʠʪʠʶ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʜʦʩʪʘʪʢʘʤʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ 

ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘ ʙʘʟʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ɺʴʝʪʥʘʤʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ: ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʠʩʘʥʠʶ 

ʨʷʜʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʥʘ ʤʘʣʳʭ, ʪʘʢ ʠ ʥʘ ʩʨʝʜʥʠʭ ʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʘʭ; ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʤʝʛʘʧʦʣʠʩʘ; ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʛʨʘʥʠʮʘʤʠ ʠʭ ʙʘʩʩʝʡʥʦʚ; ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ; ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʠʭ ʚʚʝʜʝʥʠʶ ʠ ʢ ʩʦʙʣʶʜʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʜʨ. 
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ʇʨʦʚʝʜʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ [38, 39] ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ʵʪʘʧʘʤ (ʨʠʩʫʥʦʢ. 1.2). 

 

ʈʠʩʫʥʦʢ 1.2. ʕʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʋʇɺʈ) 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ 

 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ, ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʋʇɺʈ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʜʪʚʝʨʞʜʘʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʢʘʞʜʦʛʦ ʵʪʘʧʘ, ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʋɺɺʈ [38, 39]. 

 

1.2 ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʂʘʢ ʤʳ ʧʦʢʘʟʘʣʠ ʚʳʰʝ, ʚʦ ɺʴʝʪʥʘʤʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʚʦʧʨʦʩʘʤ ʫʜʝʣʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʇʨʠʥʷʪʳʡ ɺʦʜʥʳʡ ʢʦʜʝʢʩ ʚ 2012ʛ 

ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ɺʴʝʪʥʘʤ (ʉʈɺ) ʨʝʛʫʣʠʨʫʝʪ ʚʩʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʩʬʝʨʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʦʜʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ɺʴʝʪʥʘʤʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʨʠʥʮʠʧʝ ʟʥʘʯʠʤʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʸʤʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. ʇʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚʦ ɺʴʝʪʥʘʤʝ 

ʙʣʠʟʢʦ ʢ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʙʩʣʝʜʦʚʘʥʠʝ, 

ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʬʦʥʜʦʚ ʩ ʮʝʣʴʶ ʨʘʮʠʦʥʘʣʴʥʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʦʜ ʦʪ ʠʩʪʦʱʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ. ɸ ʪʘʢʞʝ 
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ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢ ʚʦʜʝ (ʩ ʫʯʸʪʦʤ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ) ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ [26, 27, 28]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʩʪʠʪʫʮʠʝʡ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ɺʴʝʪʥʘʤ 

(ʉʈɺ) ʚ 1992 ʛʦʜʫ ʙʳʣʠ ʠʟʤʝʥʝʥʳ ʠ ʧʦʧʨʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʦʣʶʮʠʠ ʟʘʢʦʥʘ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ˉ17/2012/QH13, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʝ, ʦʭʨʘʥʫ, 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʠʩʧʨʘʚʣʝʥʠʝ 

ʫʱʝʨʙʘ, ʧʨʠʯʠʥʸʥʥʦʛʦ ʘʢʚʘʪʦʨʠʠ ʩʪʨʘʥʳ. ʇʨʠʚʝʜʸʤ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʉʈɺ ʪʘʢʠʝ ʢʘʢ [123]: 

- ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʜʦʣʞʥʳ ʫʧʨʘʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʨʝʜʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʩʪʨʘʪʝʛʠʠ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʇʣʘʥʳ, ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʦʝʢʪʳ ʩʦʮʠʘʣʴʥʦ 

- ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʙʦʨʦʥʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

- ʀʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʧʦʩʪʨʦʝʥʠʝ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʧʦʩʪʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʙʘʟʘ ʜʘʥʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʥʘʚʦʜʥʝʥʠʡ, ʟʘʩʫʭʠ, ʟʘʩʦʣʝʥʠʷ ʚʦʜʳ, 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʜʨʫʛʠʝ ʚʨʝʜʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

- ɸʨʭʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʣʦʞʝʥʠʷʤ ʟʘʢʦʥʘ ʦʙ ʘʨʭʠʚʘʭ. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʘʛʝʥʪʩʪʚʘ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪʚʝʯʘʶʪ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʯʘʩʪʥʳʤ ʣʠʮʘʤ ʧʦ ʠʭ ʧʨʦʩʴʙʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʤ. 

- ɿʘʧʨʝʪʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ ʢʘʢ ʩʣʠʚ ʦʪʭʦʜʦʚ, ʤʫʩʦʨʘ, ʩʚʘʣʢʠ ʠʣʠ 

ʫʪʝʯʢʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺʳʙʨʦʩ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ. ʅʝʟʘʢʦʥʥʘʷ ʜʦʙʳʯʘ ʧʝʩʢʘ ʠ ʛʨʘʚʠʷ ʚ ʨʝʢʘʭ. 

ɿʘʧʨʝʱʝʥʘ ʨʘʟʚʝʜʢʘ, ʜʦʙʳʯʘ, ʙʫʨʝʥʠʝ, ʟʝʤʣʷʥʳʝ ʨʘʙʦʪʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʠ 

ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʚʦʜʷʱʠʭ ʢ ʵʨʦʟʠʠ ʠ ʨʘʟʨʫʰʝʥʠʶ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 
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ʙʝʨʝʛʘ ʨʝʢ, ʨʫʯʴʸʚ, ʢʘʥʘʣʦʚ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʣʠ ʩʦʟʜʘʶʱʠʭ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʜʨ. 

- ɸʢʪʠʚʥʦ ʙʘʟʦʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ: ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠ 5 ʣʝʪ/ʨʘʟ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʢɻʩʧʣʫʘʪʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʜʨʫʛʠʝ 

ʦʪʭʦʜʳ ʚ ʚʦʜʫ; ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʝʪʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʠ ʢʦʥʪʨʦʣʴ ʩʠʩʪʝʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʘʚʦʜʢʦʚ, ʥʘʚʦʜʥʝʥʠʡ, ʟʘʩʫʭ, ʩʦʣʸʥʦʩʪʴ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʜʨʫʛʦʡ ʫʱʝʨʙ; 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʙʘʟ ʜʘʥʥʳʭ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

- ʆʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʜʝʛʨʘʜʘʮʠʠ ʠ ʠʩʪʦʱʝʥʠʷ, ʟʘʩʦʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; ʦʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʚ ʨʝʢʝ, 

ʧʦʨʦʛʦʚʳʝ ʫʨʦʚʥʠ ʜʣʷ ʜʦʙʳʯʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʦʜʳ; ʦʮʝʥʢʘ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

- ʉʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ: ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʧʝʨʠʦʜʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ; ʩʪʨʘʪʝʛʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʩʪʨʦʝʥʘ ʜʣʷ 10 - ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʩʦʮʠʘʣʴʥʦ - 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʄʇʈʠʆʆʉ) ʜʦʣʞʥʳ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʩ 

ʜʨʫʛʠʤʠ ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ, ʚʝʜʦʤʩʪʚʘʤʠ, ʘʛʝʥʪʩʪʚʘʤʠ ʠ ʥʘʨʦʜʥʳʤʠ ʢʦʤʠʪʝʪʘʤʠ ʧʦ 

ʩʦʟʜʘʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʫʢʘʟʘʥʠʶ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

- ʅʘʙʣʶʜʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ: ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪʚʝʯʘʝʪ ʟʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʨʝʞʠʤʘ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

- ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʤyʢʦʩʪʠ 

ʜʣʷ ʧʨʠʸʤʘ ʩʪʦʯʥʳʭ ʚʦʜ. 

- ʆʨʛʘʥʠʟʘʮʠʠ ʠ ʯʘʩʪʥʳʝ ʣʠʮʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʜʣʷ 
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ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʤʠʥʠʤʠʟʘʮʠʝʡ ʧʦʪʝʨʠ ʠ ʦʪʭʦʜʦʚ ʚʦʜʳ. 

- ɻʦʩʫʜʘʨʩʪʚʦ ʩʪʠʤʫʣʠʨʫʝʪ ʠ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʯʘʩʪʥʳʭ ʣʠʮ ʧʨʦʚʦʜʷʱʠʭ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʶʱʠʭ ʠ 

ʨʘʟʚʠʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ, ʜʝʛʨʘʜʘʮʠʠ ʠ ʠʩʪʦʱʝʥʠʷ, ʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ɺʴʝʪʥʘʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʝʥʠʡ, ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʦ ʪʝʥʜʝʥʮʠʷʭ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʇʨʠʚʝʜʸʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ [87, 103] ʬʫʥʢʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ: çéʧʨʦʚʝʜʝʥʠʝ ʥʘʙʣʶʜʝʥʠʡ, ʠʟʤʝʨʝʥʠʡ, ʨʝʛʠʩʪʨʘʮʠʡ, ʧʝʨʚʠʯʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʠʩʪʦʯʥʠʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʪʠ ʦʙʲʝʢʪʳ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʝʛʦ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ; 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; ʩʦʟʜʘʥʠʝ ʠ ʚʝʜʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʝʛʦ ʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʧʨʦʩʦʚ ʦ ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; ʩʦʦʙʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘʩʝʣʝʥʠʶ ʦʙ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙ ʦʧʘʩʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʥʝʡ; ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘéè. 

ʄʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ [87, 103]: 

- ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʜʥʘ ʠ ʙʝʨʝʛʦʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ; 

 - ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʫʯʸʪʦʤ ʜʘʥʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʦʙʣʘʩʪʷʭ; 

- ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩ ʫʯʸʪʦʤ ʜʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʥʝʜʨ; 
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- ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʟʘ ʦʙʲʸʤʦʤ ʚʦʜ ʧʨʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʠ 

ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʠ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʛʨʘʥʠʮʘʭ 

ʙʘʩʩʝʡʥʦʚʳʭ ʦʢʨʫʛʦʚ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʞʠʤʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʬʠʟʠʢʦ 

- ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʩʭʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ.1.3. 

 

ʈʠʩʫʥʦʢ 1.3. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʦʡ ʩʨʝʜʳ 

 

1.3 ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ  

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʣʞʥʦ 

ʚʢʣʶʯʘʪʴ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʬʠʟʠʢʦ - ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʦʜʦʩʙʦʨʘ; ʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ, 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤ ʠ ʧʨʦʯʠʭ ʨʝʞʠʤʘʭ ʚʦʜʦʪʦʢʦʚ; ʦ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠ 

ʩʧʝʮʠʬʠʢʝ ʠʭ ʨʘʟʚʠʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʉʠʩʪʝʤʘ 

ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʘʫʯʥʦ - ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - 

ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʴ ʯʸʪʢʠʡ ʧʝʨʝʯʝʥʴ ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʨʠʪʝʨʠʠ ʪʦʯʥʦʩʪʠ ʠʭ ʠʟʤʝʨʝʥʠʡ [38]. 

ʆʩʥʦʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ (ʨʠʩʫʥʦʢ 1.4) ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʪʨʠ ʛʨʫʧʧʳ ʠʩʪʦʯʥʠʢʦʚ [39, 65]:  
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ʈʠʩʫʥʦʢ 1.4. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

- ʤʘʪʝʨʠʘʣʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ ʠ ʪʠʧʦʚ 

ʩʲʸʤʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʢ ʠ ʘʢʚʘʪʦʨʠʡ, ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʚʦʜʦʩʙʦʨʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʦʡ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʜʘʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ; 

- ʨʝʛʫʣʷʨʥʳʝ ʥʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʟʝʤʥʳʭ 

ʧʦʣʠʛʦʥʦʚ, ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʦʜʦʪʦʢʝ, ʚʦʜʦʩʙʦʨʝ, ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʠ ʦʪʢʨʳʪʦʡ ʯʘʩʪʠ ʧʨʠʸʤʥʦʛʦ ʚʦʜʦʸʤʘ (ʨʝʯʥʳʭ, ʤʦʨʩʢʠʭ ʠ ʫʩʪʴʝʚʳʭ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʝʨʝʜʚʠʞʥʳʭ 

ʧʦʩʪʦʚ), ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʣʠʯʥʳʭ ʩʝʟʦʥʥʳʭ ʧʦʣʝʚʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ; 

- ʠʟʜʘʥʥʳʝ ʨʘʥʝʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ (ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ, 

ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʝ, ʥʘʚʠʛʘʮʠʦʥʥʳʝ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ), ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ 

ʧʨʠʚʷʟʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʠ ʩʦʩʪʘʚʣʝʥʥʳʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʭ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, ʦʪʦʙʨʘʞʘʶʱʠʝ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʧʝʮʠʬʠʢʫ ʠʭ ʨʘʟʚʠʪʠʷ, ʦʩʪʨʦʪʫ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʜʨʫʛʠʝ [64, 65]. 

ɼʣʷ ʚʦʜʦʩʙʦʨʦʚ: ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ - ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʣʦʱʘʜʴ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʚʦʜʦʩʙʦʨʘ, ʟʘʣʝʩʝʥʥʦʩʪʴ, ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ, ʟʘʦʟʝʨʝʥʥʦʩʪʴ, ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʴ ʠ ʧʨ.); 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ (ʩʪʨʦʝʥʠʝ, ʛʫʩʪʦʪʘ, 
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ʢʘʥʘʣʠʟʠʨʦʚʘʥʥʦʩʪʴ, ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴ); ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ (ʣʝʩʘ, ʨʝʜʢʦʣʝʩʴʷ, ʫʛʥʝʪʝʥʥʳʝ ʥʠʟʢʦʨʦʩʣʳʝ ʣʝʩʘ, ʫʯʘʩʪʢʠ ʣʝʩʘ, 

ʧʦʚʨʝʞʜʝʥʥʳʝ ʚʨʝʜʠʪʝʣʷʤʠ, ʚʳʨʫʙʢʠ, ʛʦʨʝʣʳʡ ʣʝʩ ʠ ʪ.ʜ.); ʩʣʝʞʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ 

ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʜʣʷ ʧʨʦʛʥʦʟʘ ʧʦʣʦʚʦʜʴʷ; ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʟʚʠʪʠʝʤ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʵʨʦʟʠʦʥʥʳʭ, ʦʧʦʣʟʥʝʚʳʭ, ʣʘʚʠʥʥʳʭ ʠ ʪ.ʜ.); 

ʚʳʷʚʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ - ʫʩʪʘʥʦʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʪʝʧʝʥʠ ʫʨʙʘʥʠʟʘʮʠʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʧʦʩʝʣʝʥʠʡ ʠ 

ʟʘʩʪʨʦʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʚʠʪʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʥʘʣʠʯʠʷ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ, ʤʝʩʪ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʦʩʫʰʝʥʠʝ ʠ ʦʨʦʰʝʥʠʝ ʟʝʤʝʣʴ ʠ ʪ.ʜ.); ʢʦʥʪʨʦʣʴ 

ʟʘ ʨʘʟʚʠʪʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʟʘʛʨʷʟʥʝʥʠʝ, 

ʠʩʪʦʱʝʥʠʝ, ʧʦʜʪʦʧʣʝʥʠʝ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʟʘʩʦʣʝʥʠʝ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʟʝʤʝʣʴ ʠ ʪ.ʜ.), 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ɼʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʫʰʠ:  ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʝʢ, ʦʟʸʨ ʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ (ʥʝʧʦʩʪʦʷʥʥʳʭ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ), ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʲʝʢʪʦʚ ʩʦ ʩʣʦʞʥʳʤ ʨʝʞʠʤʦʤ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ; 

ʚʳʷʚʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʫʩʝʣ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʟʘʨʘʩʪʘʥʠʝ, ʟʘʠʣʝʥʠʝ, ʧʝʨʝʩʳʭʘʥʠʝ, ʜʝʛʨʘʜʘʮʠʷ; ʢʦʥʪʨʦʣʴ ʠ 

ʩʣʝʞʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʩʝʟʦʥʥʳʤʠ ʨʘʟʣʠʚʘʤʠ, 

ʜʦʞʜʝʚʳʤʠ ʧʘʚʦʜʢʘʤʠ, ʟʘʪʦʨʘʤʠ, ʦʙʨʫʰʝʥʠʷʤʠ ʙʝʨʝʛʦʚ ʠ ʪ.ʜ.; ʩʣʝʞʝʥʠʷ ʟʘ 

ʜʠʥʘʤʠʢʦʡ ʙʝʨʝʛʦʚʳʭ ʟʦʥ ʢʨʫʧʥʳʭ ʦʟʸʨ, ʚʦʜʦʭʨʘʥʠʣʠʱ (ʧʨʠʸʤʥʳʭ ʚʦʜʦʸʤʦʚ), 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʨʠʨʦʜʥʳʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠʣʠ ʚʳʟʳʚʘʶʱʠʤʠ ʩʪʠʭʠʡʥʳʝ 

ʙʝʜʩʪʚʠʷ; ʚʳʷʚʣʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʢʠ ʠ ʦʟʸʨʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʨʘʟʤʳʚʳ ʙʝʨʝʛʦʚ, ʦʩʫʰʝʥʠʝ ʧʦʡʤ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ 

ʠ ʧʦʜʪʦʧʣʝʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʪ.ʜ.). 

ɼʣʷ ʜʝʣʴʪʦʚʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ: ʚʳʷʚʣʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʣʴʪ; ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʤʥʦʛʦʣʝʪʥʝʡ 

ʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʦʡ ʜʝʣʴʪʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʜʝʣʴʪ, ʠʭ ʟʘʨʘʩʪʘʥʠʷ, 

ʚʳʜʚʠʞʝʥʠʷ ʠʣʠ ʨʘʟʤʳʚʘ; ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ 

ʧʨʠʝʤʥʦʛʦ ʚʦʜʦʸʤʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʜʝʣʴʪʳ ʧʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 
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ʥʘʚʦʜʥʝʥʠʷʭ (ʧʦʣʦʚʦʜʴʷʭ, ʧʘʚʦʜʢʘʭ, ʰʪʦʨʤʦʚʳʭ ʥʘʛʦʥʘʭ); ʚʳʷʚʣʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʜʝʣʴʪʫ. 

ɼʣʷ ʧʨʠʸʤʥʳʭ ʚʦʜʦʸʤʦʚ (ʢʨʫʧʥʳʭ ʦʟʸʨ, ʚʦʜʦʭʨʘʥʠʣʠʱ, ʤʦʨʝʡ): ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʦʙʣʘʩʪʝʡ ʩʤʝʰʝʥʠʷ ʨʝʯʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜ ʢʘʢ 

ʨʘʩʧʨʝʩʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʫʪʥʦʩʪʴʶ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ; ʠʟʫʯʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʠ ʩʝʟʦʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʢʘʢ ʬʘʢʪʦʨʘ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ; ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʛʨʘʥʠʮ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʰʪʦʨʤʦʚʳʤʠ 

ʥʘʛʦʥʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʝʨʝʤʝʰʠʚʘʥʠʶ ʚʦʜʥʳʭ ʤʘʩʩ ʠ 

ʧʝʨʝʥʦʩʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʤʦʨʷ ʥʘ ʩʫʰʫ ʠ ʦʙʨʘʪʥʦ ʚ ʤʦʨʝ. 

ʋʯʠʪʳʚʘʷ ʟʥʘʯʝʥʠʝ, ʤʝʩʪʦ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʥʦʚʥʳʤʠ ʮʝʣʝʚʳʤʠ ʟʘʜʘʯʘʤʠ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʶʪʩʷ: 

- ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʩʧʫʪʥʠʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʨʝʰʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʟʘʜʘʯ; 

- ʩʙʦʨ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ (ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ - ʢʦʩʤʠʯʝʩʢʦʛʦ) ʟʦʥʜʠʨʦʚʘʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ, ʠʥʬʨʘʢʨʘʩʥʦʤ ʠ ʉɺʏ-ʜʠʘʧʘʟʦʥʘʭ ʜʣʠʥ ʚʦʣʥ; 

- ʩʙʦʨ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʢʦʥʪʘʢʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ, ʦʩʥʘʱʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʡ ʦ ʩʨʝʜʝ, ʧʦʣʫʯʘʝʤʳʭ 

ʩ ʧʦʤʦʱʴʶ ʩʪʦʨʦʥʥʠʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʨʘʤʢʘʭ ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ, 

ʘ ʪʘʢʞʝ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

- ʢʦʤʧʣʝʢʩʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʢʦʥʪʘʢʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠ ʢʘʣʠʙʨʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 
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- ʧʦʣʫʯʝʥʠʝ ʢʘʨʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʦʪ ʥʠʭ ʟʥʘʯʠʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʥʘʫʯʥʦ - ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʧʦʵʪʘʧʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ, ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʧʘʨʘʤʝʪʨʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʥʦʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

- ʜʦʚʝʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ - ʢʘʨʪ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʛʥʦʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ - ʜʦ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʠ ʚʥʝ-

ʦʪʨʘʩʣʝʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʧʫʪʥʠʢʦʚʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

ɹʘʟʦʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʦʜʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʘʨʭʠʚ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ. ɽʛʦ ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ 

ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ, ʭʨʘʥʝʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦ ʨʘʡʦʥʘʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʠʥʪʝʨʝʩ ʜʣʷ ʨʳʙʦʣʦʚʥʦʡ ʦʪʨʘʩʣʠ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʯʘʩʪʷʤʠ, ʘ ʯʘʩʪʦ ʠ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʘʢʚʘʪʦʨʠʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʩʧʫʪʥʠʢʘʤʠ ɿʝʤʣʠ (ʀʉɿ), ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʛʫʣʷʨʥʦʝ ʧʦʣʫʯʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʨʘʟʥʦʭʘʨʘʢʪʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʜʣʷ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

[128]. 

ɺʦ ɺʴʝʪʥʘʤʝ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʠʜʨʦʣʦʛʠʠ ʩʧʫʪʥʠʢʦʚʳʭ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ ʠʭ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ 

ʛʣʦʙʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʟʘʜʘʯ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʩʠʩʪʝʤ. 

ʇʦʣʫʯʘʝʤʳʝ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ 

ʤʘʩʰʪʘʙʘ ʠ ʨʘʟʨʝʰʝʥʠʷ ʠʟ ʢʦʩʤʦʩʘ ʨʝʛʫʣʷʨʥʦ ʥʝʩʫʪ ʚ ʩʝʙʝ ʦʛʨʦʤʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʘʟʫ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʚʦʜʦʩʙʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 
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ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʳ ʷʚʣʷʪʴʩʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ, ʢʦʥʪʨʦʣʴ ʠ 

ʩʣʝʞʝʥʠʝ ʟʘ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʩʠʩʪʝʤʳ ñʚʦʜʦʩʙʦʨ-ʚʦʜʦʪʦʢ-ʚʦʜʦʸʤò 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʨʝʰʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʚʦʜʥʦ - ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʧʨʦʙʣʝʤ. 

ɺ ʢʨʫʛ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ, ʥʦ ʠ ʦʢʨʫʞʘʶʱʘʷ ʠʭ ʚʦʜʦʩʙʦʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʦʩʪʘʥʦʚʢʦʡ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ, ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʧʦʜʧʨʦʛʨʘʤʤʳ ʠʟʫʯʝʥʠʷ ʚʦʜʦʩʙʦʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʏʠʩʣʦ 

ʪʘʢʠʭ ʧʦʜʧʨʦʛʨʘʤʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʘʥʜʰʘʬʪʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʟʦʥʘʣʴʥʳʤʠ ʠ ʘʟʦʥʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʴʶ ʙʘʩʩʝʡʥʘ, 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʝʨʝʛʦʚʦʡ ʟʦʥʳ ʠ ʘʢʚʘʪʦʨʠʠ ʧʨʠʸʤʥʦʛʦ ʚʦʜʦʸʤʘ ʠ ʭʘʨʘʢʪʝʨʦʤ ʠʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [65, 128]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ 

ʩʝʨʠʠ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ.  

ɺ ʪʘʙʣʠʮʘʭ 1.1-1.3 ʧʨʠʚʝʜʝʥʳ ʢʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʲʸʤʦʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ ʟʘ ʧʝʨʠʦʜ 1974 - 2014ʛʛ., ʯʪʦʙʳ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʪʴ 

ʥʘʢʦʧʣʝʥʥʳʡ ʘʨʭʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ɿʝʤʣʠ 

ʟʘ ʙʦʣʝʝ ʯʝʤ 40 ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʥʦ ʠ ʜʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʛʥʦʟʥʳʭ ʦʮʝʥʦʢ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʨʦʜʥʦ - ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ 

[57, 129]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʲʸʤʦʯʥʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ 

ʢʦʩʤʠʯʝʩʢʦʤ ʩʝʛʤʝʥʪʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ʨʠʩʫʥʦʢ 1.5), 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʦʪ 1-2 ʜʦ 10-15 ʤ) ʚ ʨʘʟʣʠʯʥʳʭ 

ʜʠʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʘ, ʥʦ ʥʝʨʝʛʫʣʷʨʥʦ ʠ ʩ ʙʦʣʴʰʠʤʠ ʚʨʝʤʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ. 
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ʈʠʩʫʥʦʢ 1.5. ʈʦʩʩʠʡʩʢʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ɼɿɿ 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʮʠʬʨʦʚʘʷ 

ʩʢʘʥʝʨʥʘʷ ʩʲʸʤʢʘ, ʥʦ ʝʸ ʨʘʟʨʝʰʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʭʫʞʝ, ʯʝʤ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʡ. 

ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʠʣʘ ʚʳʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʘʷ 

ʚʩʝʧʦʛʦʜʥʘʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʲʸʤʢʘ. ʇʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʧʧʘʨʘʪʫʨʳ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʜʝʣʘʶʪ ʵʪʦʪ ʚʠʜ ʩʲʸʤʢʠ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

[99]. 
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ʊʘʙʣʠʮʘ 1.1 - ʂʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʩʝʨʠʠ çʈʝʩʫʨʩ-ʌè 

ʅʘʟʚʘʥʠʝ ʂɸ 
ɻʦʜʳ 

ʟʘʧʫʩʢʦʚ 

ʉʨʝʜʥʷʷ 

ʚʳʩʦʪʘ 

ʩʲʝʤʢʠ, ʢʤ 

ʂʘʤʝʨʳ 
ʉʧʝʢʪʨ ʟʦʥʘ, 

ʥʤ 

ʈʘʟʨʝʰʝʥʠʝ, 

ʤ 
ʊʠʧ ʧʣʝʥʢʠ 

ʇʝʨʝʢʨʳʪʠʝ, 

% 
ʅʘʟʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ 

ʈʝʩʫʨʩ-ʌ1 1974-1993 188 - 287 

ʂɸʊɽ-200 3 
500-600 600-

700 700-900 
15-30 ʯ/ʙ

1
 60 

ʂʌɸ-1000 2 
450 - 700 4-6 ʯ/ʙ 

60 
570 - 810 6-10 ʩʧ/ʟ

 2
 

ʈʝʩʫʨʩ-ʌ2 1987-1995 180 - 308 ʄʂ-4 1 

515-565 635-

690  810-900 

8-12 

6-8 

8-12 

ʯ/ʙ 
60 

570-810 12-20 ʩʧ/ʟ 

ʈʝʩʫʨʩ-ʌ1ʄ 1997-1999 188 - 287 

ʂɸʊɽ-200 1 600-700 15-30 ʯ/ʙ 60 

ʂʌɸ-1000 3 
570-680 3,5-7 ʯ/ʙ 

20; 60 
680-810 3,5-7 ʩʧ/ʟ 

ʈʝʩʫʨʩ-ʌ3 1993-2000 275 - 420 ʂʌɸ-3000 2 500-700 2-3 ʯ/ʙ 10 

ʯ/ʙ ï ʯʝʨʥʦ-ʙʝʣʘʷ ʧʣʸʥʢʘ; 

 ʩʧ/ʟ ï ʮʚʝʪʥʘʷ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʘʷ ʧʣʝʥʢʘ - ʵʪʦ ʧʣʝʥʢʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʚʘ ʩʣʦʷ: ʧʝʨʚʳʡ ʩʣʦʡ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʜʣʠʥʘʤ ʚʦʣʥ 570-680 ʥʤ, ʘ 

ʚʪʦʨʦʡ - ʢ ʜʣʠʥʘʤ ʚʦʣʥ 680-810 ʥʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʧʣʝʥʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʩʝʚʜʦ ʮʚʝʪʥʳʝ ʩʥʠʤʢʠ (ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ). 
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ʊʘʙʣʠʮʘ 1.2 - ʈʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ɼɿɿ 

ʉʧʫʪʥʠʢ ʉʪʨʘʥʘ ɿʘʧʫʩʢ ɼʠʘʧʘʟʦʥ, (ʥʤ) 
ʉʲʸʤʢʘ ʉʪʝʨʝʦ 

ʩʲʸʤʢʘ ʇʈ, ʤ ʇʉ, ʢʤ 

Landsat-5 ʉʐɸ 01.03.1984 450-520; 530-610; 630-690; 780-900 30 185 - 

SPOT-4 ʌʨʘʥʮʠʷ 24.03.1998 
500ï590; 610ï680; 780ï890. 20 

60 + 
610-680 10 

Landsat-7 ʉʐɸ 15.04.1999 
450-520; 530-610; 630-690; 780-900 30 

185 - 
520-900 15 

TERRA/ASTER ʉʐɸ 18.12.1999 520-600; 630-690; 760-860 15 60 + 

SPOT-5 ʌʨʘʥʮʠʷ 04.05.2002 
500ï590; 610ï680; 780ï890 10 

60 + 
480-710 2,5-5 

ALOS-PRISM ʗʧʦʥʠʷ 24.01.2006 520-770 2,5 35 ʠ 70 + 

WorldView-1 ʉʐɸ 18.09.2007 500-900 0,5 17,6 + 

GeoEye-1 ʉʐɸ 06.09.2008 
450-520; 520-600; 625-795; 760-900 1,65 

15,2 + 
450-900 0,41 

ʄʝʪʝʦʨ-ʄ1 (ʂʄʉʉ) ʈʦʩʩʠʷ 17.09.2009 535-575; 630-680; 760-900 60 450 - 

WorldView-2 ʉʐɸ 08.10.2009 

400-450; 450-510; 510-580; 585-625;630-690; 700-740; 

770-895; 860-1040 
1,84 

16,4 + 

500-900 0,46 

ʈʝʩʫʨʩ-ʇ ʈʦʩʩʠʷ 2013 
450-520; 520-600; 610-680;670-700; 700-730; 720-800; 3-4 

38 - 
580-800 1 

ʇʈ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʚ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʤ ʠ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ;  

ʇʉ ï ʧʦʣʦʩʘ ʩʲʝʤʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʞʠʤʘ. 
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ʊʘʙʣʠʮʘ 1.3 - ʈʘʜʘʨʥʳʝ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ 

ʉʧʫʪʥʠʢ ʉʪʨʘʥʘ ɿʘʧʫʩʢ ɼʠʘʧʘʟʦʥ 
ʇʝʨʠʦʜ, 

ʜʥʝʡ 

ʉʲʝʤʢʘ 
ʇʃ 

ʇʈ, ʤ ʇʉ, ʢʤ 

ɺʳʚʝʜʝʥʥʳʝ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ERS-1 ɽʂɸ 17.07.1991 C 35 30 100 - 

ERS-2 ɽʂɸ 21.04.1995 C 35 30 100 - 

ENVISAT /ASAR ɽʂɸ 01.03.2002 C 35 25 100 +/- 

ALOS / PALSAR ʗʧʦʥʠʷ 24.01.2006 L 46 7 70 + 

ɼʝʡʩʪʚʫʶʱʠʝ 

Radarsat-1 ʂʘʥʘʜʘ 04.11.1995 C 24 8 50 - 

COSMO-SkyMed-1 ʀʪʘʣʠʷ 07.06.2007 X 16 1 10 + 

TERRASAR-X ɻʝʨʤʘʥʠʷ 15.06.2007 X 11 1 10ʭ5 + 

COSMO-SkyMed-2 ʀʪʘʣʠʷ 08.12.2007 X 16 1 10 + 

Radarsat-2 ʂʘʥʘʜʘ 14.12.2007 C 24 3 20 + 

COSMO-SkyMed-3 ʀʪʘʣʠʷ ʃʝʪʦ 2008 X 16 1 10 + 

TANDEM-X ɻʝʨʤʘʥʠʷ ʃʝʪʦ 2009 X 11 1 10ʭ5 + 

COSMO-SkyMed-4 ʀʪʘʣʠʷ ʃʝʪʦ 2008 X 16 1 10 + 

ʂʦʥʜʦʨ-ʕ ʈʦʩʩʠʷ ʃʝʪʦ 2013 S - 1-2 10-20 - 

ʊʝʩʪʦʚʳʝ ʠʩʧʳʪʘʥʠʷ 

Sentinel-1 ɽʂɸ 2014 C - 5x20 250 - 

ʇʈ ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʘʝʪ ʩʠʩʪʝʤʘ;  

ʇʉ ï ʧʦʣʦʩʘ ʩʲʝʤʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʞʠʤʘ; ʇʃ ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʷʨʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ (- ʥʝʪ, + ʝʩʪʴ, +/- ʯʘʩʪʠʯʥʦ, ʥ/ʜ - ʥʝʪ 

ʜʘʥʥʳʭ). 
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ɼʣʷ ʤʦʨʝʡ, ʙʦʣʴʰʠʭ ʦʟʸʨ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʭ ʫʨʦʚʥʷ, 

ʰʪʦʨʤʦʚʳʭ ʥʘʛʦʥʘʭ, ʧʦʣʦʚʦʜʴʷʭ ʠ ʧʘʚʦʜʢʘʭ ʢʨʫʧʥʳʭ ʨʝʢ, ʪʘʷʥʠʷ ʣʴʜʦʚ, ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʚʳʷʚʣʝʥʠʷ ʦʙʣʘʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʪ.ʜ., 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʦʡ ʩʢʘʥʝʨʥʦʡ ʠ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʲʸʤʢʠ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 30-100 ʤ, 

ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. ɼʝʪʘʣʴʥʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʜʘʩʪʨʘ, ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, 

ʤʝʜʣʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʨʝʙʫʶʪ ʧʨʠʚʣʝʯʝʥʠʷ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ ʥʘ ʤʝʩʪʥʦʩʪʠ ʦʪ 2 ʜʦ 20 ʤ [128]. 

ʂ ʥʝʩʦʤʥʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦʩʪʴ ʦʭʚʘʪʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʠʣʠ ʘʢʚʘʪʦʨʠʠ, 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʥʠʤʢʘ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʤʘʩʩ [43, 52, 63, 64, 

65, 71, 73, 93]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʳ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ, ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʚʦʜʥʳʭ ʤʘʩʩ, ʨʝʯʥʳʭ ʚʟʚʝʩʝʡ, ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ. ʄʦʞʥʦ ʣʠʰʴ ʢʦʩʚʝʥʥʦ ʩʫʜʠʪʴ (ʚʳʷʚʠʚ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʨ. ʦʙʲʝʢʪʦʚ) ʦ ʥʘʣʠʯʠʠ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʧʨʠʩʫʱʠʭ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʠʜʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʠʩʪʘʥʮʠʦʥʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʷʨʢʦʩʪʴʶ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʠʣʠ ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ) ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʩʥʦʚʥʳʭ ʦʧʪʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʚʟʚʝʰʝʥʥʳʭ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʧʨ.) ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʨʷʜʘ ʩʠʥʭʨʦʥʥʳʭ ʧʦʜʩʧʫʪʥʠʢʦʚʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʥʘʟʝʤʥʳʭ ʧʦʣʠʛʦʥʘʭ, ʤʦʨʩʢʠʭ ʩʫʜʘʭ, ʤʦʨʩʢʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʟʨʝʟʘʭ. ʇʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʠ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʝ ʦʭʚʘʯʝʥʥʳʭ ʥʘʪʫʨʥʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ɺʦ ɺʴʝʪʥʘʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩ 1980 ʛ. ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ, ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʨʪ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʡ ʣʝʩʦʚ, 
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ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʩ ʥʘʯʘʣʘ 21-ʦʛʦ ʚʝʢʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʳʧʦʣʥʝʥ ʨʷʜ ʧʨʦʝʢʪʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʦʟʥʘʚʘʥʠʶ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʦʛʥʦʟʘ ʥʘʚʦʜʥʝʥʠʷ, ʩʦʟʜʘʥʠʷ 

ʠ ʦʙʥʦʚʣʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʝʝ ʚʨʝʤʷ, 

ʢʦʩʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʝʩʝʥʳ ʚʦ ɺʴʝʪʥʘʤʝ ʢ ʯʠʩʣʫ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʙʦʩʥʦʚʘʥʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʚʘʞʥʳ ʜʣʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʨʦʩʪʘ ʥʘʫʯʥʦ - ʪʝʭʥʠʯʝʩʢʦʛʦ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ. ɺ 2005 ʛ. ʧʨʠʥʷʪʘ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʥʦʚʘʷ ʅʘʮʠʦʥʘʣʴʥʘʷ ʢʦʩʤʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦ 2020 ʛ. ʆʜʥʦ ʠʟ 

ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ - ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪ ʧʦ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʟʦʥʜʠʨʦʚʘʥʠʶ ɿʝʤʣʠ, ʮʝʣʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʢʣʠʟʤʦʚ [69, 102, 128]. 

ʈʘʙʦʪʳ ʚ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʝʧʨʝʨʳʚʥʦ ʚʝʜʸʪ ʮʝʣʳʡ ʨʷʜ ʚʴʝʪʥʘʤʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ 

ʯʘʩʪʠ ʧʨʦʝʢʪʦʚ ʨʝʘʣʠʟʫʶʪʩʷ ʵʪʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʣʠʙʦ ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʢʦʦʧʝʨʘʮʠʠ, ʘ ʜʨʫʛʠʝ - ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʦʧʝʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʨʦʩʩʠʡʩʢʠʤʠ ʥʘʫʯʥʳʤʠ ʠ ʥʘʫʯʥʦ - ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ. 

 

1.4 ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʤʝʛʘʧʦʣʠʩʝ 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ - ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʝ 

ʫʩʣʦʚʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʤʝʛʘʧʦʣʠʩʘ. ʆʥʦ ʥʘʧʨʘʚʣʝʥʦ, ʢʘʢ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʨʠʨʦʜʥʦ - 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʳ 

ʤʝʛʘʧʦʣʠʩʘ, ʪʘʢ ʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʧʨʠʨʦʜʥʦ - ʨʝʩʫʨʩʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ ɺ.ʇ. ʉʘʚʠʥʳʭ, ʊ.ɺ. 

ɺʝʨʝʱʘʢʘ, ɺ.ɸ. ʄʘʣʠʥʥʠʢʦʚ, ɺ.ʉ. ʄʘʨʯʫʢʦʚ, A.M. ɹʝʨʣʷʥʪ, ɺ.ɿ. ʄʘʢʘʨʦʚ, ʉ.ɸ. 

ʉʣʘʜʢʦʧʝʚʮʝʚ, ɺ.ʀ. ʂʨʘʚʮʦʚʘ, ʀ.ɻ. ɾʠʨʢʠʥ ʠ ʜʨʫʛʠʭ. ʀʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʧʨʠʚʣʝʢʘʝʤʘʷ ʜʣʷ ʮʝʣʝʡ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʘʥʥʳʭ, ʙʳʚʘʝʪ 

ʚʝʩʴʤʘ ʥʝʦʜʥʦʨʦʜʥʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʠ ʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʟʠʮʠʷʤ [96]: 

- ʭʘʨʘʢʪʝʨ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ (ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ, ʘʵʨʦʢʦʩʤʠʯʝʩʢʘʷ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ, ʦʧʠʩʘʪʝʣʴʥʘʷ);  

- ʧʝʨʠʦʜ ʚʨʝʤʝʥʥʦʛʦ ʦʭʚʘʪʘ (ʜʦʣʛʦʩʨʦʯʥʘʷ, ʩʨʝʜʥʝʩʨʦʯʥʘʷ, ʪʝʢʫʱʘʷ, 

ʩʝʟʦʥʥʘʷ, ʦʧʝʨʘʪʠʚʥʘʷ, ʵʢʩʪʨʝʥʥʘʷ); 

- ʦʙʲʝʢʪ ʠ ʭʘʨʘʢʪʝʨ ʦʙʲʝʢʪʦʚ çʧʨʠʚʷʟʢʠè ʠʥʬʦʨʤʘʮʠʠ; 

- ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʸʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ (ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʩʦʩʪʦʷʥʠʝ 

ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ);  

- ʩʪʝʧʝʥʴ ʧʦʣʥʦʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ; 

- ʚʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ (ʤʘʪʝʨʠʘʣʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, 

ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʫʯʥʦ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ). 

ʂʘʢ ʤʳ ʦʪʤʝʯʘʣʠ ʚʳʰʝ, ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʘʵʨʦʬʦʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ - ʠʭ ʦʙʟʦʨʥʦʩʪʴ, ʦʜʥʦʤʦʤʝʥʪʥʦʩʪʴ, ʚʳʩʦʢʘʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ. 

ʈʝʛʫʣʷʨʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʩʲʸʤʦʢ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. ʉʥʠʤʢʠ ʩʦʜʝʨʞʘʪ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ 

ʠʩʢʘʞʝʥʥʫʶ ʚʣʠʷʥʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʪʝʨʝʩʦʚ. 
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ɺʦʧʨʦʩʳ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʨʝʰʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʠ ʤʘʩʰʪʘʙʘ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʲʸʤʢʘ ʩ ʩʘʤʦʣʝʪʦʚ ʚʝʜʸʪʩʷ 

ʦʙʳʯʥʦ ʚ ʤʘʩʰʪʘʙʘʭ 1:10 000 - 1: 30 000, ʩ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ 1: 100 000 - 

1:10 000 000. ʇʦʵʪʦʤʫ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʛʦʨʦʜʦʚ ʪʨʝʙʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʤʘʩʰʪʘʙʘ 1:200 000 ʠ ʤʝʣʴʯʝ, ʘ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ, ʞʝʣʘʪʝʣʴʥʦ ʤʘʩʰʪʘʙʘ 1: 50 000 ʠ ʢʨʫʧʥʝʝ [93]. ʆʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ - ʚʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʘʨʝʘʣʦʚ ʥʘʨʫʰʝʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʝʘʛʠʨʫʶʪ 

ʙʠʦʛʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʣʘʥʜʰʘʬʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ɸʥʪʨʦʧʦʛʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʦʧʦʟʥʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦ ʙʦʣʝʝ ʩʚʝʪʣʦʤʫ ʪʦʥʫ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷ. 

ʊʘʢ, ʫʥʠʯʪʦʞʝʥʠʝ ʢʦʨʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʩʤʝʥʘ ʤʥʦʛʦʣʝʪʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ, ʥʘ ʦʜʥʦʣʝʪʥʠʢʠ ʠʣʠ ʵʬʝʤʝʨʦʠʜʳ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʧʦʷʚʣʝʥʠʶ ʥʘ 

ʩʥʠʤʢʝ ʙʦʣʝʝ ʩʚʝʪʣʦʛʦ ʧʷʪʥʘ. ʉʚʝʪʣʦʝ ʧʷʪʥʦ - ʵʪʦ ʪʘʢʞʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ 

ʜʝʰʠʬʨʦʚʦʯʥʳʡ ʧʨʠʟʥʘʢ ʚʩʝʭ ʢʦʣʦʜʮʝʚ ʚ ʧʝʩʯʘʥʦʡ ʧʫʩʪʳʥʝ. ʀʩʧʦʣʴʟʫʷ 

ʤʥʦʛʦʟʦʥʘʣʴʥʫʶ ʩʲʸʤʢʫ, ʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʪʘʢʞʝ ʜʨʝʚʝʩʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʧʦʨʘʞʝʥʥʫʶ ʵʥʪʦʤʦʚʨʝʜʠʪʝʣʷʤʠ ʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ. ʇʨʦʷʚʣʝʥʠʷ 

ʧʣʦʱʘʜʥʦʡ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʫʤʫʩʦʚʦʡ ʦʢʨʘʩʢʠ. 

ʉʤʳʪʳʤ ʧʦʯʚʘʤ ʥʘ ʯʝʨʥʦ - ʙʝʣʦʤ ʢʦʩʤʠʯʝʩʢʦʤ ʩʥʠʤʢʝ ʩʚʦʡʩʪʚʝʥʥʦ ʧʦʩʚʝʪʣʝʥʠʝ 

ʬʦʪʦʪʦʥʘ. ʃʠʥʝʡʥʳʝ ʬʦʨʤʳ ʵʨʦʟʠʠ (ʦʚʨʘʛʠ ʠ ʙʘʣʢʠ) ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʧʦ 

ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʝʥʜʨʠʪʦʚʠʜʥʦʤʫ ʨʠʩʫʥʢʫ ʦʚʨʘʞʥʦ - ʙʘʣʦʯʥʦʡ ʩʝʪʠ ʠ ʧʦ 

ʜʝʤʘʩʢʠʨʫʶʱʝʡ ʠʭ ʜʨʝʚʝʩʥʦ - ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʷʨʢʦ - ʙʝʣʳʤ ʧʷʪʥʘʤ ʥʘ ʩʥʠʤʢʘʭ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʦʣʝʚʳʤ ʢʦʨʢʘʤ. ɽʩʪʴ ʦʧʳʪ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʥʝ - ʟʝʣʸʥʳʭ 

ʚʦʜʦʨʦʩʣʝʡ, ʚʳʟʳʚʘʶʱʠʭ ʮʚʝʪʝʥʠʝ ʚʦʜʦʸʤʦʚ (ʧʦʚʝʨʭʥʦʩʪʴ, ʚʦʜʦʨʦʩʣʷʤʠ, ʠʤʝʝʪ 

ʙʦʣʴʰʝʝ ʘʣʴʙʝʜʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʯʠʩʪʦʡ ʚʦʜʳ) [124]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʛʝʦʩʠʩʪʝʤ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʯʘʣʴʥʳʡ 

ʵʪʘʧ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʥʘʪʘʣʢʠʚʘʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 
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ʪʨʫʜʥʦʩʪʠ [70] çéʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ - ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʝʦʩʠʩʪʝʤʳ ʢʘʢ ʦʧʝʨʘʮʠʦʥʥʳʝ ʝʜʠʥʠʮʳ; ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ 

ʦʧʠʩʘʥʠʷʭ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʪʨʫʜʥʦ ʦʮʝʥʠʚʘʝʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦ; ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ; ʩʣʦʞʥʦʩʪʴ, ʘ ʟʘʯʘʩʪʫʶ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ...è. 

ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚ ʟʘʜʘʯʠ ʵʣʝʢʪʨʦʥʥʦ - ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʚʤʝʥʷʣʦʩʴ 

ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʭ ʚ 

ʧʨʦʩʪʝʡʰʝʤ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. ʆʜʥʘʢʦ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʝʸ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʨʘʟʨʘʙʦʪʢʘ ʤʦʱʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʚʩʝʤ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʟ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʧʝʨʝʰʣʠ ʚ ʦʙʣʘʩʪʴ 

ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [70, 124]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʰʠʨʦʢʠʝ 

ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʈʘʙʦʪʘʷ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʘʨʪʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʤʘʥʠʧʫʣʷʪʦʨʦʚ 

ʤʦʞʥʦ ʚʳʩʚʝʯʠʚʘʪʴ, ʫʚʝʣʠʯʠʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʱʘʪʴ ʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʦʪʨʘʞʘʪʴ ʨʘʟʚʠʪʠʝ ʠʣʠ ʨʝʛʨʝʩʩʠʶ 

ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʦʪʜʝʣʴʥʳʤ, ʚʳʙʠʨʘʝʤʳʤ ʧʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʝʨʘʪʦʨʦʤ, ʵʣʝʤʝʥʪʘʤ ʢʘʨʪʳ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʙʳʪʠʡ. ʅʘʣʠʯʠʝ ʨʝʜʘʢʪʦʨʩʢʦʛʦ 

ʨʝʞʠʤʘ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʣʠ ʧʨʦʛʥʦʟʠʨʫʝʤʫʶ ʦʙʩʪʘʥʦʚʢʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʵʢʨʘʥʝ 

ʜʠʩʧʣʝʷ ʚʦʟʥʠʢʘʝʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʦʧʝʨʘʪʠʚʥʦ ʦʬʦʨʤʣʷʝʤʦʝ ʚ 

ʤʛʥʦʚʝʥʥʦ ʚʳʙʠʨʘʝʤʦʡ ʩʠʩʪʝʤʝ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ, ʧʦʩʪʦʷʥʥʦ ʟʨʠʪʝʣʴʥʦ 
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ʥʘʙʣʶʜʘʝʤʦʝ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʦ ʚʩʝʭ ʝʛʦ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ [70]. 

ʕʣʝʢʪʨʦʥʥʳʝ ʢʘʨʪʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʘʨʪ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(ʊ. ɺ. ʂʦʪʦʚʘ ʠ ʜʨ., 1998) çéʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 

(ʙʘʟʳ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ); 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʦʜʥʦʤ ʵʢʨʘʥʝ ʩʦʚʤʝʩʪʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʘʧʨʠʦʨʥʳʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ; ʦʪʙʦʨ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʙʠʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʦʪʦʙʨʘʞʘʝʤʫʶ ʥʘ ʵʢʨʘʥʝ, ʤʝʥʷʪʴ 

ʤʘʩʰʪʘʙ ʠ ʧʨʦʝʢʮʠʶ, ʧʦʣʫʯʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʧʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ); ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʦʤʝʪʨʠʷ (ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʨʘʩʩʪʦʷʥʠʡ ʠ ʜʣʠʥ, ʧʣʦʱʘʜʝʡ ʠ ʦʙʲʸʤʦʚ; ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʝʜʠʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʝ; 

ʦʪʢʨʳʪʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷéè. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʵʢʦʣʦʛʦ - ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ [70, 124]: 

- ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʦʮʠʬʨʦʚʢʘ, ʦʙʨʘʙʦʪʢʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʘʨʭʠʚʝ ʠ 

ʚʳʜʘʯʠ ʧʦ ʟʘʧʨʦʩʘʤ.  

ʂʘʢ ʤʳ ʦʪʤʝʯʘʣʠ ʚʳʰʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ - 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʘʥʘʣʠʟ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʙʘʟʝ ɻʀʉ. ʇʦʵʪʦʤʫ, ʩʝʛʦʜʥʷ, ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ɻʀʉ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʚʳʙʦʨʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ 

ʠ ʙʘʟʦʚʦʡ ʢʘʨʪʳ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʚʷʟʢʠ, 

ʩʦʚʤʝʱʝʥʠʷ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ɻʀʉ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʚʟʘʠʤʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʝʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ 
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ʘʥʘʣʠʟʘ (ʂʘʨʪʦʚʝʜʝʥʠʝ, 2003). ɺ ʧʨʠʨʦʜʥʦ - ʨʝʩʫʨʩʥʳʭ ɻʀʉ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ, 

ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʣʘʥʜʰʘʬʪʥʳʝ ʠ ʢʘʨʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. 

ʆʩʥʦʚʫ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʦʩʪʘʚʣʷʶʪ ʙʘʟʳ 

ʮʠʬʨʦʚʳʭ ʧʨʠʨʦʜʥʦ - ʨʝʩʫʨʩʥʳʭ ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʩ ʧʦʜʩʠʩʪʝʤʘʤʠ ʚʚʦʜʘ, ʣʦʛʠʢʦ - ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʚʦʜʘ 

ʜʘʥʥʳʭ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ - ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ 

ʘʪʣʘʩʳ, ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [40]. 

ɻʝʦʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʦʚ. 

ɻʝʦʤʦʜʝʣʠʨʫʶʱʠʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʦʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɻʀʉ, ʦʙʳʯʥʦ ʵʪʦ ʤʘʪʝʤʘʪʠʢʦ - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʘʟʤʝʱʝʥʠʷʭ ʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ. ʄʝʞʩʣʦʡʥʳʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʝʡ ʨʘʟʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʦʪʜʝʣʴʥʳʝ ʛʝʦʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ çʧʦʚʝʜʝʥʠʷè ʛʝʦʩʠʩʪʝʤ: ʵʨʦʟʠʠ ʧʦʯʚ, 

ʜʠʬʬʫʟʠʠ, ʵʧʠʟʦʦʪʠʡ, ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʥʘʚʦʜʥʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʘʪʤʦʩʬʝʨʝ ʢʨʫʧʥʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʧʦʩʣʝʜʩʪʚʠʡ ʪʝʭʥʦʛʝʥʥʳʭ ʘʚʘʨʠʡ [123]. 

ɺʦʚʣʝʯʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʫʩʣʦʚʠʣʦ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʢʦʣʠʯʝʩʪʚʘ ʵʢʦʣʦʛʦ - ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʠʭ ʢʘʯʝʩʪʚʘ. ɺ ʧʝʨʚʳʭ, ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, 

ʥʝʦʮʝʥʠʤʫʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʩʣʝʞʝʥʠʷ ʟʘ ʢʦʥʢʨʝʪʥʳʤʠ 

ʝʛʦ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʪ. ʜ. ɺʦ ʚʪʦʨʳʭ, ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʤʦʛʘʝʪ ʩʚʦʜʠʪʴ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʨʘʟʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ: 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ, ʪʝʢʩʪʦʚʳʝ, ʤʘʪʝʨʠʘʣʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʙʘʟʳ 

ʜʘʥʥʳʭ, ʛʨʘʬʠʢʠ ʠ ʧʨ. ɺ ʪʨʝʪʴʠʭ, ʠ ʵʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʝʨʨʠʪʦʨʠʡ ʠ 
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ʦʧʝʨʠʨʦʚʘʪʴ ʠʤʠ ʩ ʧʦʤʦʱʴʶ ʦʚʝʨʣʝʡʥʳʭ ʧʨʦʮʝʜʫʨ, ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʠ 

ʜʨʫʛʠʝ [45, 70]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʳʥʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ɻʀʉ ʧʨʝʜʣʘʛʘʶʪ ʯʨʝʟʚʳʯʘʡʥʦ 

ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʪʦʚ ʨʘʟʥʳʭ ʮʝʥʦʚʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ; ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ɻʀʉ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ɻʀʉ, 

ʣʠʜʝʨʘʤʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ: ʩʨʝʜʠ ɻʀʉ - 

ARC/INFO (ESRI, Inc., ʉʐɸ), MapInfo (Mapinfo ʉʦrp., ʉʐɸ), ArcView (ESRI, 

Inc.) ʠ ɻʝʦɻʨʘʬ (ʎʝʥʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʀɻ ʈɸʅ, ʛ. ʄʦʩʢʚʘ); 

ʩʨʝʜʠ ʚʝʢʪʦʨʠʟʘʪʦʨʦʚ - EasyTrace (EasyTraceGroup - ʆʆʆ çʂʦʣʝʪè, ʛ. ʈʷʟʘʥʴ) ʠ 

MapEdit (ɿɸʆ çʈʝʟʠʜʝʥʪè, ʛ. ʄʦʩʢʚʘ); ʩʨʝʜʠ ʉɸʇʈ ʩ ʵʣʝʤʝʥʪʘʤʠ ɻʀʉ - AutoCAD 

(Autodesk., Inc., ʉʐɸ), MicroStation (Bentley Systems, Inc., ʉʐɸ) ʠ CREDO 

(ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʦʤʧʘʥʠʷ çʂʨʝʜʦ-ɼʠʘʣʦʛè, ɹʝʣʘʨʫʩʴ) [124]. 

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ [68], ʙʘʟʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʝʨʠʡ ʢʘʨʪ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ ʷʚʣʷʣʠʩʴ 

ʨʝʟʫʣʴʪʘʪʳ ʣʘʥʜʰʘʬʪʥʦ - ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʦʪʨʘʞʘʶʱʠʝ ʦʩʪʨʦʪʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ.  

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʱʘʷ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1.6 [65]. 

ʊʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʫʱʝʨʙʘ ʦʪ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. ʊʘʢ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʤʘʩʰʪʘʙʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʷʚʣʷʣʠʩʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ, ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ ʨʘʙʦʪʘʭ [63, 

64, 65, 66, 70, 71, 72, 73, 74, 93].  



40 

 

 

ʈʠʩʫʥʦʢ 1.6. ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ɻʀʉ 

 

1.5 ʇʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʘʢ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, 

ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʦ ʠʭ ʮʠʬʨʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ. 

ʉʝʛʦʜʥʷ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʢʦʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩʪʘʣ ʩʚʷʟʫʶʱʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʟʚʝʥʦʤ ʚ ʤʝʪʦʜʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʯʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ ʠ ʧʨʠʙʨʝʞʥʳʤʠ ʟʦʥʘʤʠ, ʛʣʘʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʛʦ - 

ʩʦʭʨʘʥʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʥʝʜʨʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʩʚʦʝʥʠʠ ʚʦʜʦʩʙʦʨʦʚ, ʥʝ ʥʘʥʦʩʷʱʠʭ ʫʱʝʨʙʘ 

ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʩʘʤʦʤʫ ʯʝʣʦʚʝʢʫ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʛʥʫʪʳʝ ʫʩʧʝʭʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʚʦʜʥʳʭ 

ʩʠʩʪʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʷʚʥʫʶ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʨʦʜʥʦ- 
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ʨʝʩʫʨʩʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʛʘʧʦʣʠʩʦʚ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ ʢʨʦʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʛʘʧʦʣʠʩʳ 

ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤʠ ʛʦʨʦʜʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʥʝʧʨʦʩʪʫʶ ʩʪʨʫʢʪʫʨʫ 

ʩ ʙʦʣʴʰʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʠ ʦʛʨʦʤʥʳʤʠ ʤʘʩʩʘʤʠ ʥʘʩʝʣʝʥʠʷ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʚʳʧʦʣʥʷʝʤʦʝ ʥʘ ʦʩʥʦʚʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʣʦʢʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʩʧʦʩʦʙʥʦ 

ʦʪʨʘʟʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʵʪʠʭ ʨʝʩʫʨʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʠʨʦʢʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʧʝʨʝʭʦʜ ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢ ʠʟʫʯʝʥʠʶ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦ ʮʠʬʨʦʚʳʤ 

ʠʟʦʙʨʘʞʝʥʠʷʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ  ɻʀʉ - ʦʪʦʙʨʘʞʝʥʠʝʤ ʚ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʪʨʘʞʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʚʠʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʟʫʯʘʝʤʦʡ ʩʪʨʫʢʪʫʨʝ ʮʝʣʳʡ ʩʧʝʢʪʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʳʤ ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʉ ʫʯʸʪʦʤ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʧʦ ʠʭ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʤʝʛʘʧʦʣʠʩʘʭ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʤʝʛʘʧʦʣʠʩʝ ʚ ʮʝʣʷʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʝʞʠʤʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʦʧʨʝʜʝʣʠʣʘ ʚʳʙʦʨ ʪʝʤʳ, ʮʝʣʠ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʙʥʘʨʫʞʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ 
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ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʍʘʥʦʡ (ɺʴʝʪʥʘʤ). 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ɺʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤʳ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʤʝʛʘʧʦʣʠʩʘ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

2. ʆʙʦʩʥʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʤʝʛʘʧʦʣʠʩʘ ʧʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʪʠʧʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʪ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʙʘʟʳ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʛʘʧʦʣʠʩʘ. 

5. ɺʳʧʦʣʥʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʩʪʦʚʦʡ ʘʢʚʘʪʦʨʠʠ (ʛ. ʍʘʥʦʡ, ɺʴʝʪʥʘʤ). 
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2. ʄɽʊʆɼʀʂɸ ʆɹʅɸʈʋɾɽʅʀʗ ʀ ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ 

ʀɿʄɽʅɽʅʀʁ ʇʆɺɽʈʍʅʆʉʊʅʓʍ ɺʆɼʅʓʍ ʆɹʒɽʂʊʆɺ ʇʆ 

ʄɸʊɽʈʀɸʃɸʄ ʂʆʉʄʀʏɽʉʂʀʍ ʉʒɪʄʆʂ 

 

2.1 ʆʩʦʙʝʥʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ 

 

2.1.1 ʇʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʜʝʰʠʬʨʦʚʦʯʥʳʝ ʧʨʠʟʥʘʢʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʉʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ, ʥʘʭʦʜʷʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʮʠʬʨʦʚʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʩʘʤʠʤ ʦʙʲʝʢʪʘʤ 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʨʷʤʳʤʠ ʜʝʰʠʬʨʦʚʦʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʢ ʢʦʪʦʨʳʤ ʦʙʳʯʥʦ 

ʦʪʥʦʩʷʪ: ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ - ʬʦʨʤʘ, ʢʦʥʬʠʛʫʨʘʮʠʷ, ʨʘʟʤʝʨ, ʦʙʲʸʤ, ʨʠʩʫʥʦʢ ʦʙʲʝʢʪʘ; 

ʩʪʨʫʢʪʫʨʥʳʝ ï ʣʠʥʝʡʥʦʩʪʴ, ʦʙʲʸʤʥʦʩʪʴ; ʷʨʢʦʩʪʥʳʝ - ʪʦʥ, ʫʨʦʚʝʥʴ ʷʨʢʦʩʪʠ, ʮʚʝʪ, 

ʩʧʝʢʪʨ, ʪʝʢʩʪʫʨʘ ʠ ʜʨ. [67]. 

ʇʨʠ ʪʝʤʘʪʠʯʝʩʢʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʤʥʦʛʦʟʦʥʘʣʴʥʦʡ ʩʲʸʤʢʝ ʚ ʨʘʟʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʘʭ 

ʦʙʲʝʢʪʳ, ʩʥʷʪʳʝ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʢʦʥʪʨʘʩʪʥʦʩʪʠ.  

ʇʨʠ ʚʠʟʫʘʣʴʥʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʦʧʦʟʥʘʶʪʩʷ ʧʦ ʧʨʷʤʳʤ ʧʨʠʟʥʘʢʘʤ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦ 

ʮʚʝʪʫ (ʪʦʥʫ) ʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʦʜʦʸʤʦʚ ʠ ʨʝʢ ʠ ʭʘʨʘʢʪʝʨʥʦʤʫ ʨʠʩʫʥʢʫ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʸʤʳ ʯʘʩʪʦ ʦʧʦʟʥʘʶʪʩʷ ʧʦ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ ʩʦʦʨʫʞʝʥʠʷʤ (ʧʣʦʪʠʥʘʤ, ʜʘʤʙʘʤ), ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʧʨʷʤʦʣʠʥʝʡʥʦʤʫ ʨʠʩʫʥʢʫ ʛʨʘʥʠʮ ʚʦʜʦʸʤʘ ʚ ʝʛʦ ʨʘʩʰʠʨʝʥʥʦʡ (ʥʠʞʥʝʡ) ʯʘʩʪʠ. 

ʆʪʜʝʣʝʥʠʝ ʤʝʣʢʦʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʸʤʘ ʦʪ ʩʫʰʠ ʠʣʠ ʟʘʨʦʩʣʝʡ 

ʛʠʜʨʦʬʠʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʲʸʤʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ [67]. 

ʇʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʩʥʠʤʢʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʦʙʳʯʥʦ 

ʨʘʙʦʪʘʝʪ ʩ ʩʝʨʠʝʡ ʟʦʥʘʣʴʥʳʭ ʩʥʠʤʢʦʚ, ʠ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 
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ʪʝʭʥʦʣʦʛʠʠ (ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ). ʇʨʠ 

ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ 

ʩʥʠʤʢʘʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʦʙʨʘʟʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʵʪʘʣʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʦʧʦʟʥʘʚʘʥʠʠ ʦʙʲʝʢʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʪʝʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʯʪʦ 

ʟʦʥʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʦʙʨʘʞʘʶʪ ʨʘʟʥʳʝ 

ʦʙʲʝʢʪʳ. ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʙʦʪʝ [96], ʛʜʝ ʥʘ ʩʥʠʤʢʘʭ ʤʝʣʢʦʚʦʜʠʡ ʚ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʣʫʯʝʡ ʨʘʟʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʚ ʚʦʜʥʫʶ ʩʨʝʜʫ ʚʠʜʥʳ 

ʦʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ, ʠ ʩʝʨʠʷ ʩʥʠʤʢʦʚ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʠʪʴ ʧʦʩʣʦʡʥʳʡ ʘʥʘʣʠʟ ʠ ʟʘʪʝʤ ʧʦʵʪʘʧʥʦ ʩʫʤʤʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ.  

ʌʦʥʜ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʧʨʠʨʦʜʥʦ - ʨʝʩʫʨʩʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʦʙʰʠʨʝʥ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʩʲʸʤʦʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: ʩʢʘʥʝʨʥʳʤʠ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʤʠ, ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ [125] (ʪʘʙʣʠʮʘ 2.1). 

ʊʘʙʣʠʮʘ 2.1 - ʈʘʟʥʳʝ ʫʯʘʩʪʢʠ ʜʣʠʥ ʚʦʣʥ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʦʯʥʦʡ ʩʠʩʪʝʤʝ 

ʋʯʘʩʪʦʢ ʩʧʝʢʪʨʘ ʜʣʠʥ ʚʦʣʥ ɼʠʘʧʘʟʦʥ ʈʝʛʠʩʪʨʠʨʫʝʤʦʝ ʠʟʣʫʯʝʥʠʝ 

ɺʠʜʠʤʳʡ 0,40ï 0,69 ʤʢʤ ʆʪʨʘʞʝʥʥʦʝ ʩʦʣʥʝʯʥʦʝ 

 ɹʣʠʞʥʠʡ ʠʥʬʨʘʢʨʘʩʥʳʡ 0,70ï1,3 ʤʢʤ 

ʉʨʝʜʥʠʡ ʠʥʬʨʘʢʨʘʩʥʳʡ 1,4ï3,0 ʤʢʤ 

ʊʝʧʣʦʚʦʡ ʠʥʬʨʘʢʨʘʩʥʳʡ 3,0ï1000 ʤʢʤ ʊʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʈʘʜʠʦ 1ʤʤïʜʝʩʷʪʢʠ 

ʤʝʪʨʦʚ 

ʀʟʣʫʯʝʥʠʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʨʘʜʠʦʣʦʢʘʮʠʷ) 

 

ʂʘʢ ʤʳ ʦʪʤʝʯʘʣʠ ʚʳʰʝ, ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʘʸʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʧʦ ʥʘʙʦʨʫ ʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʷʨʢʦʩʪʝʡ ʠʣʠ ʠʭ 

ʦʪʥʦʰʝʥʠʷʤ. 
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ɸʚʪʦʨ ɽ.ʃ. ʂʨʠʥʦʚ ʨʘʟʨʘʙʦʪʘʣ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʧʨʠʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ [53, 60, 61, 67, 68] ʠ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʙʲʝʢʪʦʚ 

ʣʘʥʜʰʘʬʪʘ, ʦʥ ʨʘʟʜʝʣʠʣ ʠʭ ʥʘ ʯʝʪʳʨʝ ʢʣʘʩʩʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʣʠʯʘʝʪʩʷ 

ʩʚʦʝʡ ʢʨʠʚʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ (ʨʠʩʫʥʦʢ 2.1): 

 

ʈʠʩʫʥʦʢ 2.1. ʉʧʝʢʪʨʘʣʴʥʘʷ ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

I ʢʣʘʩʩ - ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʠ ʧʦʯʚʳ - ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʷʨʢʦʩʪʝʡ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʢʨʘʩʥʦʡ ʟʦʥʝ ʩʧʝʢʪʨʘ. 

II ʢʣʘʩʩ - ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ - ʦʪʣʠʯʘʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʤʘʢʩʠʤʫʤʦʤ 

ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʟʝʣʝʥʦʡ, ʤʠʥʠʤʫʤʦʤ - ʚ ʢʨʘʩʥʦʡ ʠ ʨʝʟʢʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʦʪʨʘʞʝʥʠʷ ʚ ʙʣʠʞʥʝʡ ʀʂ ʟʦʥʘʭ. ɺ ʟʝʣʸʥʦʡ ʠ ʢʨʘʩʥʦʡ ʟʦʥʝ ʪʘʢʦʝ 

ʧʦʚʝʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʦʪʨʘʞʝʥʠʝʤ ʠ ʧʦʛʣʦʱʝʥʠʝʤ ʣʫʯʝʡ 

ʭʣʦʨʦʬʠʣʣʦʤ, ʘ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʚ ʀʂ ʟʦʥʝ ʦʙʲʷʩʥʷʶʪʩʷ ʧʨʦʧʫʩʢʘʥʠʝʤ 

ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ ʭʣʦʨʦʬʠʣʣʦʤ ʠ ʦʪʨʘʞʝʥʠʝʤ ʠʭ ʚʥʫʪʨʝʥʥʠʤʠ ʪʢʘʥʷʤʠ 

ʣʠʩʪʴʝʚ, ʪ.ʝ. ʚʣʠʷʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʣʠʩʪʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

III  ʢʣʘʩʩ - ʚʦʜʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʠ ʤʦʥʦʪʦʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ 

ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʪ ʩʠʥʝ - ʬʠʦʣʝʪʦʚʦʡ ʢ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ, ʪ.ʢ. 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʚʦʣʥʳ ʩʠʣʴʥʝʝ ʧʦʛʣʦʱʘʶʪʩʷ ʚʦʜʦʡ. 
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IV ʢʣʘʩʩ - ʩʥʝʞʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʙʣʠʟʢʠʝ ʢ ʥʠʤ ʦʙʣʘʢʘ - ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʩ ʥʝʙʦʣʴʰʠʤ ʧʦʥʠʞʝʥʠʝʤ ʠʭ ʚ 

ʙʣʠʞʥʝʡ ʀʂ ʦʙʣʘʩʪʠ. ʇʦʥʠʞʝʥʠʝ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʥʘʩʳʱʝʥʠʠ ʩʥʝʛʘ 

ʚʦʜʦʡ. 

ʉʧʝʢʪʨʘʣʴʥʘʷ ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʘʝʪʩʷ, ʠ ʫ ʦʙʲʝʢʪʦʚ ʦʜʥʦʛʦ 

ʢʣʘʩʩʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʩʦʩʪʦʷʥʠʝʤ ʦʙʲʝʢʪʘ, ʫʚʣʘʞʥʝʥʥʦʩʪʴʶ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʪʝʤʘʪʠʯʝʩʢʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʢʦʩʤʠʯʝʩʢʠʭ ʮʠʬʨʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʯʪʦ, ʩʠʥʷʷ ʟʦʥʘ ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʚʦʜʦʸʤʦʚ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʳʜʝʣʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʝʣʸʥʘʷ ʟʦʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʝʣʸʥʦʤʫ ʮʚʝʪʫ ʟʜʦʨʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚʦʜʦʸʤʦʚ. ʂʨʘʩʥʘʷ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʝʸ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʧʦʯʚ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʏʘʩʪʴ ʙʣʠʞʥʝʡ ʀʂ ʦʙʣʘʩʪʠ (ʦʙʳʯʥʦ ʩ ʧʝʨʝʢʨʳʪʠʝʤ ʩ ʢʨʘʩʥʦʡ ʟʦʥʦʡ 0,7 ï 0,8 ʤʢʤ) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʲʸʤ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʞʘʷ 

ʟʝʨʥʦʚʳʭ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʧʦʯʚʘ/ʩʝʣʴʭʦʟʢʫʣʴʪʫʨʘ ʠʣʠ 

ʩʫʰʘ/ʚʦʜʘ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʦʙʣʘʩʪʠ (0,8 ï 1,1 ʤʢʤ) ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠ ʥʘʣʠʯʠʠ ʪʫʤʘʥʘ ʠ ʜʳʤʢʠ. ʋʯʘʩʪʦʢ 

ʩʨʝʜʥʝʡ ʀʂ ʦʙʣʘʩʪʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʜʣʠʥ ʚʦʣʥ 1,55 ï 1,74 ʤʢʤ ʚʦʩʧʨʠʠʤʯʠʚ ʢ 

ʢʦʣʠʯʝʩʪʚʫ ʚʣʘʛʠ ʚ ʨʘʩʪʝʥʠʷʭ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʟʘʩʫʭʠ ʠ ʧʨʠ ʘʥʘʣʠʟʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɼʨʫʛʘʷ ʯʘʩʪʴ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ 2,08 ï 2,35 

ʤʢʤ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʠʧʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʧʦʯʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʙʣʘʩʪʴ ʪʝʧʣʦʚʦʛʦ ʀʂ 

ʠʟʣʫʯʝʥʠʷ ʚ ʠʥʪʝʨʚʘʣʝ 3,55 ï 3,93 ʤʢʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʫʯʘʩʪʢʦʚ ʩʥʝʞʥʦʛʦ ʠ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʦʚ. 

ʆʙʣʘʩʪʴ ʚ ʠʥʪʝʨʚʘʣʝ 10,40 ï 12,50 ʤʢʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʘʟʣʠʯʠʡ ʦʙʲʝʢʪʦʚ ʩʲʸʤʢʠ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʨʘʞʝʥʥʦʡ 
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ʙʦʣʝʟʥʷʤʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʘʞʥʦʩʪʠ 

ʧʦʯʚ [67]. 

ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʥʠʤʢʠ ʧʦʣʫʯʘʶʪ ʚ ʜʠʘʧʘʟʦʥʝ 1 ʤʤ ï 1 ʤ, ʥʘ ʥʠʭ 

ʬʠʢʩʠʨʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʮʠʬʨʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʘʟʥʦʩʪʠ ʝʸ ʚʳʩʦʪ, ʚʢʣʶʯʘʷ ʨʝʣʴʝʬ ʠ ʤʠʢʨʦʨʝʣʴʝʬ, ʚʳʩʦʪʳ ʦʙʲʝʢʪʦʚ (ʜʝʨʝʚʴʝʚ, 

ʪʨʘʚʳ ʠ ʪ.ʧ.). ʇʦ ʪʘʢʠʤ ʩʥʠʤʢʘʤ ʠʟʫʯʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʝ 

ʚʦʜ ʦʢʝʘʥʦʚ, ʤʦʨʝʡ, ʦʟʸʨ ʠ ʜʨʫʛʠʭ ʚʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʫ ʠʭ ʜʥʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ 

ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ [62]: 

- ʍʘʨʘʢʪʝʨʥʳʝ ʜʣʠʥʥʳʝ ʚʦʣʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ 

ʤʠʥʠʤʫʤʳ ʠʣʠ ʤʘʢʩʠʤʫʤʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ (ʂʉʗ) ʠʣʠ ʝʛʦ 

ʧʨʦʠʟʚʦʜʥʦʡ. 

- ʇʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʧʝʢʪʨʘʣʴʥʳʡ ʢʦʥʪʨʘʩʪ: ʕʪʠ ʧʨʠʟʥʘʢʠ 

ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʢʦʥʪʨʘʩʪʘ ʤʝʞʜʫ 

ʜʚʫʤʷ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʟʦʥʘʤʠ l1 ʠ l2 ʠ ʧʦʟʚʦʣʷʶʪ ʦʪʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʫ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʂʉʗ, ʦʪ ʬʘʢʪʦʨʦʚ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʠʟʤʝʥʝʥʠʶ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʦʞʝʥ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʠʟʥʘʢʦʚ 

(ʟʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ), ʦʜʥʘʢʦ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʟʦʥʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ:  

1. ʇʨʦʩʪʘʷ ʟʦʥʘʣʴʥʦʩʪʴ  D(l1, l2) = r(l1) ï r(l2);                                       (2.1) 

2. ʇʨʦʩʪʦʝ ʟʦʥʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ   Q(l1,l 2) = r(l1)/r(l2);                         (2.2) 

3. ʂʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʧʨʦʩʪʦʛʦ ʜʝʣʝʥʠʷ   )(/)(),( 2121 llll rrSQ = ;    (2.3) 

4. ʉʣʦʞʥʦʝ ʜʝʣʝʥʠʝ   D1 = r(l11)/(r(l1) + r(l2));                                        (2.4) 

5. ʉʣʦʞʥʦʝ ʜʝʣʝʥʠʝ   D2 = (r(l1) ï r(l2))/r(l1);                                          (2.5) 

6. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ  V = (r(l1) ï r(l2))/(r(l1) + r(l2));                      (2.6) 

7. ʉʣʦʞʥʦʝ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ 5.0
)()(

)()(

21

21

+
+

-
=

ll

ll

rr

rr
NV ;           (2.7) 

8. ɺʟʘʠʤʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠʥʜʝʢʩ 22 )()( 020121 rr -+-= rzrzRV ;          (2.8) 
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ʛʜʝ, r(l1) - ʢʦʵʬʬʠʮʠʝʥʪ ʷʨʢʦʩʪʠ ʚ ʙʣʠʞʥʝʡ ʀʂ - ʦʙʣʘʩʪʠ, r(l2) - ʚ ʢʨʘʩʥʦʡ 

ʯʘʩʪʠ ʩʧʝʢʪʨʘ, r02 - ʢʦʵʬʬʠʮʠʝʥʪ ʷʨʢʦʩʪʠ ʧʦʯʚʳ ʠ r01 - ʷʨʢʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ 

ʢʨʘʩʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, rz1 - ʢʦʵʬʬʠʮʠʝʥʪ ʷʨʢʦʩʪʠ ʧʦʯʚʳ ʠ rz2 - ʷʨʢʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ. 

ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ (D,Q,V) ʚʳʨʘʞʘʶʪʩʷ ʜʨʫʛ ʯʝʨʝʟ ʜʨʫʛʘ ʠ ʧʦʵʪʦʤʫ ʠʭ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʦʜʠʥʘʢʦʚʘ, ʚʳʙʦʨ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʙʝʥ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺʳʰʝ ʥʘʟʚʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʊʘʢ, ʧʨʠʟʥʘʢ D(0.65 - 0.45) ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʧʦʯʚʝ ʦʢʠʩʠ ʞʝʣʝʟʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʂʉʗ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʩʠʥʝ-ʟʝʣʝʥʦʛʦ ʢ ʢʨʘʩʥʦʤʫ ʫʯʘʩʪʢʫ ʚʠʜʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ [43]. ʇʨʠʟʥʘʢʠ 

Q(2.3 - 1.6ʤʢʤ) ʠ Q(1.1 - 1.6ʤʢʤ) ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ. ɺ [44] ʜʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʪʘ ʠ 

ʙʘʨʠʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʟʥʘʢ Q(2.15 - 2.33ʤʢʤ), ʭʣʦʨʠʪʘ - Q(1.75 - 

2.28ʤʢʤ), ʜʣʷ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʝʡ ʢʘʣʴʮʠʷ ʠ ʘʣʶʤʠʥʠʷ - Q(2.65 - 2.75ʤʢʤ) 

ʠ ʜʨ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ [108]. ʇʨʠ ʵʪʦʤ ʦʜʥʘ ʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ ʟʦʥ 

ʦʙʳʯʥʦ ʚʳʙʠʨʘʝʪʩʷ ʚ ʧʦʣʦʩʝ ʧʦʛʣʦʱʝʥʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʠʥʪʝʨʚʘʣʝ 0.42 - 0.44ʤʢʤ, 

ʘ ʜʨʫʛʘʷ - ʚ ʠʥʪʝʨʚʘʣʝ 0.5 - 0.55ʤʢʤ. ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʭʣʦʨʦʬʠʣʣʘ C ʠ 

ʩʧʝʢʪʨʘʣʴʥʦʤ ʧʨʠʟʥʘʢʦʤ Q(l1,l2) ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʧʨʷʤʳʤʠ Cʭʣ = ʘ ï bQ ʠʣʠ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤʠ ʧʨʷʤʳʤʠ lgCʭʣ = a ï blgQ, ʛʜʝ a ʠ b - ʨʝʛʨʝʩʩʠʦʥʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ. ɺʧʝʨʚʳʝ ʤʝʪʦʜ ʧʨʦʩʪʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ Q ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʪʦʤʘʩʩʳ ʙʳʣ ʧʨʠʤʝʥʝʥ ʚ ʨʘʙʦʪʝ [15]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʜʚʫʭ ʫʯʘʩʪʢʘʭ ʩʧʝʢʪʨʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʪʦʯʥʷʝʪ ʠ ʫʧʨʦʱʘʝʪ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʬʠʪʦʤʘʩʩʳ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʚʳʩʦʪʳ ʉʦʣʥʮʘ, ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ, ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʚʠʜʘ ʝʸ 

ʦʙʨʘʙʦʪʢʠ, ʫʛʣʘ ʥʘʢʣʦʥʘ ʦʙʲʝʢʪʘ ʠ ʵʪʘʣʦʥʘ ʟʦʥʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʝʥʷʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢʠʝ ʫʯʘʩʪʢʠ ʩʧʝʢʪʨʘ, ʚ ʢʦʪʦʨʳʭ ʟʝʤʥʘʷ 

ʚʝʛʝʪʠʨʫʶʱʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠʤʝʝʪ ʨʘʟʣʠʯʥʫʶ ʦʪʨʘʞʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
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ʀʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʩʪʳʝ ʟʦʥʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥ ʚʦʣʥ l1 ʠ l2 ʩ 

ʤʘʢʩʠʤʫʤʘʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 0.75 ʠ 0.67 ʤʢʤ, 0.78 ʠ 0.66 ʤʢʤ, 0.800 ʠ 0.675 

ʤʢʤ, ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʶʪ ʪʝ, ʚ ʢʦʪʦʨʳʭ ʠʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʣʠʟʦʩʪʠ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʭ ʘʵʨʦʟʦʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʩʣʘʙʣʝʥʠʷ ʤʘʣʦ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʪʦʤʘʩʩʳ ʪʨʘʚʷʥʦ - 

ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʤ 

ʩʥʠʤʢʘʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʦʥʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʷʨʢʦʩʪʝʡ ʚ ʟʦʥʘʭ 0.8 - 1.1 ʤʢʤ ʠ 0.6 - 0.7 ʤʢʤ. ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʟʦʥʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʚ ʩʧʝʢʪʨʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 0.7 - 0.8 ʤʢʤ ʠ 0.6 - 0.7 

ʤʢʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʙʦʣʝʝ ʟʥʘʯʠʤʦ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ. ʆʯʝʚʠʜʥʦ ʣʫʯʰʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʩʧʝʢʪʨʘ 0.7 - 0.8 ʤʢʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0.8 - 1.1 ʤʢʤ 

ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʢʦʥʪʨʘʩʪʘʤʠ ʩʠʩʪʝʤʳ ʧʦʯʚʘ - 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʥʠʟʢʠʭ ʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʷʭ ʬʠʪʦʤʘʩʩʳ ʠ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ 

ʚ ʧʦʯʚʝ [112]. 

ɹʦʣʝʝ ʧʦʣʥʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʦʡ ʩʲʸʤʢʠ ʠʩʧʦʣʴʟʫʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ (2.6), ʚ ʢʦʪʦʨʦʤ ʨʘʟʥʦʩʪʴ 

ʟʦʥʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʷʨʢʦʩʪʠ r(l1) ï r(l2) ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʢ ʩʫʤʤʝ r(l1) + 

r(l2). ʂʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʙʳʣ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʠʪʦʤʘʩʩʳ ʧʦ ʩʧʫʪʥʠʢʦʚʳʤ ʤʥʦʛʦʟʦʥʘʣʴʥʳʤ ʩʥʠʤʢʘʤ ʠ ʚ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʟʚʝʩʪʝʥ ʢʘʢ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ (NDVI) ʠʣʠ 

ʩʣʦʞʥʦʝ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ. ʂʦʵʬʬʠʮʠʝʥʪ NDVI ʚ ʝʱʸ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʯʝʤ ʢʦʵʬʬʠʮʠʝʥʪ Q, ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʦʥʪʨʘʩʪ ʟʝʣʝʥʦʡ ʚʝʛʝʪʠʨʫʶʱʝʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩ ʧʦʯʚʘʤʠ 

ʠ ʩʫʭʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʂʦʵʬʬʠʮʠʝʥʪ NDVI ʝʱʸ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʫʤʝʨʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʚʘʨʠʘʮʠʷʤ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ, 

ʚʳʩʦʪʳ ʉʦʣʥʮʘ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ, ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʢʦʵʬʬʠʮʠʝʥʪ NDVI ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʊʘʢ, ʚ ʨʘʙʦʪʝ [90] ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʫʨʦʞʘʡ ʣʠʥʝʡʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 
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ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ (80%) ʜʦʩʪʠʛʘʶʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟʤʝʨʝʥʠʷ 

ʠʥʜʝʢʩʦʚ ʧʨʦʚʦʜʷʪʩʷ ʚ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʟʝʣʝʥʘʷ ʙʠʦʤʘʩʩʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ (ʬʘʟʘ ʢʦʣʦʰʝʥʠʷ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʷʨʢʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʘʭ ʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʤʝʨʦʚ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ (in-situ). ɼʘʥʥʳʝ ʩʚʷʟʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʠ ʚ ʢʘʞʜʦʤ ʢʘʥʘʣʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʝʥʩʦʨʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʳ, 

ʟʘʤʝʨʝʥʥʳʭ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʘʥʮʠʷʭ. ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ [101] ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʟʚʝʰʝʥʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʚʝʱʝʩʪʚʦ ʜʦʤʠʥʠʨʫʝʪ ʚ ʦʪʨʘʞʝʥʥʦʤ ʩʠʛʥʘʣʝ ʚʦ ʚʩʝʭ 

ʚʠʜʠʤʳʭ ʜʠʘʧʘʟʦʥʘʭ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʟʚʝʩʠ 

ʟʘʚʠʩʠʪ ʦʪ ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ ʧʨʠʤʝʩʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʦʜʝ. ʇʨʠʯʸʤ, ʵʪʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʦʩʠʪ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚʣʠʷʥʠʝʤ ʧʨʠʤʝʩʝʡ ʥʘ ʦʪʨʘʞʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʠʥʝʨʘʣʴʥʦʡ ʩʫʙʩʪʘʥʮʠʠ, ʥʦ ʠ 

ʚʟʘʠʤʥʳʤ ʚʣʠʷʥʠʝʤ ʧʨʠʤʝʩʝʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʦʪʨʘʞʝʥʥʳʡ ʩʠʛʥʘʣ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʧʨʠʸʤʥʠʢ. 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʜʦʣʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʤʝʨʦʚ ʠ ʦʧʨʦʙʦʚʘʥʠʷ ʚʦʜʳ, ʧʨʠʯʝʤ ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʟʤʝʨʝʥʠʷʤ, ʜʦʣʞʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʰʝʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʭʣʦʨʦʬʠʣʣʘ, ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨ ʟʸʨʝʥ 

ʚʟʚʝʰʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʩʧʝʢʪʨʘ ʨʘʩʩʝʷʥʥʦʛʦ ʩʠʛʥʘʣʘ. 

ɺ ʨʘʙʦʪʝ [114] ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʢʦʣʦ 85% ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʢʨʠʚʳʭ 

ʩʧʝʢʪʨʘʣʴʥʦʡ, ʷʨʢʦʩʪʠ ʧʨʠʥʷʪʦʛʦ ʠʟʣʫʯʝʥʠʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʝʨʚʦʡ ʛʣʘʚʥʦʡ 

ʢʦʤʧʦʥʝʥʪʝ ʝʛʦ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʜʸʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʤʫʪʥʦʩʪʠ ʚʦʜʳ. ʕʪʘ ʢʦʤʧʦʥʝʥʪʘ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʘ, ʥʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʢʣʘʜ ʚʥʦʩʠʪ 

ʜʠʘʧʘʟʦʥ 0,600õ0,700 ʤʢʤ. ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʫ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ 
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ʦʢʘʟʳʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʠʥʝʨʘʣʴʥʦʡ ʚʟʚʝʩʠ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʦʜʝ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʪʦʨʦʡ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʪʦ 

ʦʥʘ ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʘʚʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʠ ʩ ʝʸ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʨʘʟʣʠʯʘʪʴ ʚʦʜʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʠʘʪʦʤʦʚʳʭ ʠʣʠ ʜʠʥʦʬʣʘʛʝʣʣʷʪ ʚ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʨʛʘʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʫʪʥʦʩʪʠ ʧʨʝʚʘʣʠʨʫʝʪ ʥʘʜ 

ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʦʡ. 

ɻʨʫʧʧʦʡ ʘʤʝʨʠʢʘʥʩʢʠʭ ʫʯʸʥʳʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʩʪʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʸʤʦʚ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʳʭ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʝʥʩʦʨʘ ʊʄ ʀʉɿ ñLANDSATò [57]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ɻʨʠʥ-ɹʝʡ ʚ ʟʘʧʘʜʥʝʡ ʯʘʩʪʠ ʦʟʝʨʘ 

ʄʠʯʠʛʘʥ. ɿʘʣʠʚ ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʚ ʥʸʤ ʥʘʙʣʶʜʘʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʩʦʩʪʦʷʥʠʡ ʚʦʜʥʳʭ ʤʘʩʩ ʦʪ ʛʠʧʝʨʦʪʨʦʬʥʳʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʜʦ ʦʣʠʛʦʪʨʦʬʥʳʭ ʥʘ 

ʩʝʚʝʨʝ, ʯʪʦ ʤʦʜʝʣʠʨʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʠ ʚʩʝʭ ɺʝʣʠʢʠʭ ʦʟʸʨ ʚ ʮʝʣʦʤ. 

ɻʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʥʠʪʨʘʪʦʚ ʠ ʚʟʚʝʰʝʥʥʳʭ ʦʩʘʜʢʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ 

ʨʘʟʣʠʯʠʝ ʚʦʜʥʳʭ ʤʘʩʩ ʚ ʟʘʣʠʚʝ, ʷʚʣʷʝʪʩʷ ʨʝʢʘ ʌʦʢʩ, ʚʧʘʜʘʶʱʘʷ ʚ ʥʝʛʦ ʥʘ ʶʛʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʛʨʷʟʥʝʥʥʦʡ ʨʝʯʥʦʡ ʚʦʜʳ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʙʠʦʪʳ ʚ ʟʘʣʠʚʝ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʪʨʸʭ ʚʠʜʠʤʳʭ ʢʘʥʘʣʦʚ 

ʩʝʥʩʦʨʘ ʊʄ: 1 (0,485 ʤʢʤ), 2 (0,570 ʤʢʤ) ʠ 3 (0,660 ʤʢʤ) ʠ ʙʣʠʞʥʝʛʦ ʀʂ-

ʜʠʘʧʘʟʦʥʘ (0,830 ʤʢʤ). ʂʘʢ ʧʦʢʘʟʘʣ ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ɼɿ ʠ 

ʠʟʤʝʨʝʥʠʡ (in-situ), ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʟʥʘʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʢʘʥʘʣʘʭ 3 ʠ 1 (ʪ. ʝ. 0,660 ʠ 0,485 ʤʢʤ). ʉ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʚʝʰʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ (ʧʦ ʜʠʩʢʫ ʉʝʢʢʠ) ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩ ʪʦʯʥʦʩʪʴʶ 

Ñ25%. 

ʇʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʢʨʫʧʥʳʭ ʚʦʜʦʸʤʦʚ - ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ 

ʩʠʩʪʝʤʳ, ʠʭ ʩʧʝʢʪʨʘʣʴʥʳʝ ʨʘʩʩʝʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʮʝʣʦʛʦ ʨʷʜʘ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʢ ʪʦʤʫ ʞʝ ʤʦʛʫʪ ʙʳʩʪʨʦ ʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʩʠʣʴʥʦ 

ʟʘʪʨʫʜʥʷʝʪ ʩʦʟʜʘʥʠʝ ʥʘʜʸʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʘ ʦʥʠ ʧʦʟʚʦʣʷʣʠ ʙʳ ʦʮʝʥʠʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜʥʳʭ ʤʘʩʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʩ ʪʨʝʙʫʝʤʦʡ ʥʘʜʸʞʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ. ɺ ʨʝʰʝʥʠʠ ʵʪʠʭ ʟʘʜʘʯ ʤʦʛʫʪ 
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ʧʦʤʦʯʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ 

ʠʟʫʯʘʶʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʫʩʧʝʥʟʠʡ ʩ ʩʦʩʪʘʚʦʤ, 

ʠʟʚʝʩʪʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʫ [82]. 

ʆʯʝʥʴ ʜʝʪʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [19]. ʆʥʠ ʧʦʩʪʘʚʠʣʠ ʩʝʙʝ ʮʝʣʴ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ 

ʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʚʦʜʝ ʤʠʥʝʨʘʣʴʥʦʡ 

ʚʟʚʝʩʠ (SSC) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ (ʃ) ʚ ʨʘʟʥʳʭ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʪʝʨʚʘʣʘʭ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʩ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʤ 

ʩʢʘʥʝʨʦʤ çɼʝʜʘʣʫʩ-1268è, ʢʦʪʦʨʳʡ ʬʠʢʩʠʨʫʝʪ ʦʪʨʘʞʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚ ʜʝʩʷʪʠ 

ʢʘʥʘʣʘʭ ʚ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ 0,400-2,050 ʤʢʤ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʩʧʝʥʟʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʝʩʪʴ ʨʘʟʣʠʯʥʳʭ (ʢʘʢ ʧʦ ʮʚʝʪʫ, ʪʘʢ ʠ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ) ʪʠʧʦʚ ʦʩʘʜʢʦʚ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʳʭ ʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 

1300 ʤʛ/ʣ. ɺʩʝʛʦ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʧʦʣʥʝʥʦ 875 ʟʘʤʝʨʦʚ ʠʟʣʫʯʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʜʣʠʥ ʚʦʣʥ 450 - 700 ʥʤ 

ʩʦʦʪʥʦʰʝʥʠʝ SSC/R ʠʤʝʝʪ ʣʦʛʣʠʥʝʡʥʫʶ ʬʦʨʤʫ, ʘ ʠ ʜʠʘʧʘʟʦʥʝ 0,700 - 1,050 ʤʢʤ 

- ʣʠʥʝʡʥʫʶ.  

ɺ ʨʘʙʦʪʝ [11] ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʚʟʚʝʩʠ ʥʘ ʩʧʝʢʪʨʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʩʥʦʚʦʜʥʦʡ ʢʫʣʴʪʫʨʳ ʚʦʜʦʨʦʩʣʝʡ. ɺʦʩʭʦʜʷʱʝʝ ʦʪ ʦʙʨʘʟʮʘ 

ʠʟʣʫʯʝʥʠʝ ʠʟʤʝʨʷʣʠ ʩʢʘʥʠʨʫʶʱʠʤ ʩʧʝʢʪʨʦʨʘʜʠʦʤʝʪʨʦʤ, ʨʘʟʤʝʱʝʥʥʳʤ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 50 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʠʩʪʫʶ 

ʢʫʣʴʪʫʨʫ ʚʦʜʦʨʦʩʣʠ ʠ ʜʦʥʥʳʝ ʦʩʘʜʢʠ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʦʪʦʨʳʝ ʜʦʙʘʚʣʷʣʠ ʢ 

ʠʟʤʝʨʷʝʤʳʤ ʦʙʨʘʟʮʘʤ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 200, 400 ʠ 600 ʤʛ/ʣ. ʂʘʢ ʧʦʢʘʟʘʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ, ʚʦʩʭʦʜʷʱʝʛʦ ʦʪ ʯʠʩʪʦʡ ʚʦʜʳ, ʙʳʣʘ 

ʥʠʟʢʦʡ ʜʣʷ ʚʩʝʭ ʜʣʠʥ ʚʦʣʥ. ʄʠʥʝʨʘʣʴʥʘʷ ʚʟʚʝʩʴ, ʜʦʙʘʚʣʝʥʥʘʷ ʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʘ ʩʠʛʥʘʣ ʚ ʜʠʘʧʘʟʦʥʝ 0,550 - 

0,650 ʤʢʤ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʜʠʘʧʘʟʦʥʝ 0,800 - 0,810 ʤʢʤ. ʀʟʣʫʯʝʥʠʝ, 

ʚʦʩʭʦʜʷʱʝʝ ʦʪ ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ ʚʦʜʦʨʦʩʣʠ, ʥʘʠʙʦʣʝʝ ʚʝʣʠʢʦ ʚ ʟʝʣʸʥʦʡ ʦʙʣʘʩʪʠ 

(0,550 ʤʢʤ) ʠ ʚ ʙʣʠʞʥʝʤ ʀʂ - ʜʠʘʧʘʟʦʥʝ (0,700 - 0,750 ʤʢʤ); ʤʠʥʠʤʫʤ ʞʝ 

ʩʠʛʥʘʣʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʣʠʥʫ ʚʦʣʥʳ 0,665 ʤʢʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʠʢʫ 

ʧʦʛʣʦʱʝʥʠʷ ʭʣʦʨʦʬʠʣʣʘ. ɼʦʙʘʚʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʚʟʚʝʩʠ ʢ ʚʦʜʝ, ʩʦʜʝʨʞʘʱʝʡ 
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ʚʦʜʦʨʦʩʣʴ, ʦʙʫʩʣʦʚʣʠʚʘʣʦ ʩʜʚʠʛ ʧʠʢʘ ʨʘʩʩʝʷʥʠʷ ʩ 0,550 ʤʢʤ ʚ ʙʦʣʴʰʝ 

ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ, ʙʣʠʞʝ ʢ ʧʠʢʫ ʨʘʩʩʝʷʥʠʷ ʦʪ ʦʩʘʜʢʦʚ (0,600 - 0,650 

ʤʢʤ), ʠ ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʩʜʚʠʛʘ ʟʘʚʠʩʝʣʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʘʚʣʝʥʥʦʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʩʫʙʩʪʘʥʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʦʞʝʥʠʝ ʜʨʫʛʦʛʦ ʧʠʢʘ ʨʘʩʩʝʷʥʠʷ 

(0,700 - 0,720 ʤʢʤ) ʠ ʧʠʢʘ ʧʦʛʣʦʱʝʥʠʷ (0,660 - 0,670 ʤʢʤ) ʦʩʪʘʚʘʣʦʩʴ 

ʥʝʠʟʤʝʥʥʳʤ ʠ ʜʦʙʘʚʣʝʥʠʝ ʦʩʘʜʢʘ ʣʠʰʴ ʫʩʠʣʠʚʘʣʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʛʥʘʣʘ ʚ 

ʵʪʠʭ ʠʥʪʝʨʚʘʣʘʭ ʜʣʠʥ ʚʦʣʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʲʸʤʦʢ ʠʟ ʢʦʩʤʦʩʘ 

ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʦʧʝʨʘʪʠʚʥʳʤ ʵʢʦʥʦʤʠʯʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʠ ʩʣʝʞʝʥʠʠ 

ʟʘ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʘʢʚʘʪʦʨʠʡ. ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʚʦʜʥʳʝ ʤʘʩʩʳ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʦʙʲʝʢʪʦʚ ʣʠʪʦʩʬʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʯʝʥʴ ʜʠʥʘʤʠʯʥʳʝ, 

ʠʟʤʝʥʯʠʚʳʝ ʩʠʩʪʝʤʳ, ʥʘ ʭʘʨʘʢʪʝʨ ʨʘʩʩʝʷʥʥʦʛʦ ʦʪ ʥʠʭ ʩʠʛʥʘʣʘ ʚʣʠʷʝʪ ʮʝʣʳʡ 

ʨʷʜ ʬʘʢʪʦʨʦʚ, ʧʦʣʥʦʩʪʴʶ ʫʯʝʩʪʴ ʢʦʪʦʨʳʝ ʥʝʨʝʘʣʴʥʦ. ʂ ʪʘʢʠʤ ʬʘʢʪʦʨʘʤ 

ʦʪʥʦʩʷʪʩʷ ʮʚʝʪ ʚʦʜʳ, ʭʘʨʘʢʪʝʨ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʡ ʧʨʠʤʝʩʝʡ, 

ʥʘʣʠʯʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦ - ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ, ʠ 

ʨʷʜ ʜʨʫʛʠʭ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʪ - ʢʘʢ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ 

ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ - ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʦʜʦʸʤʘ, ʨʘʟʨʘʙʦʪʘʪʴ ʢʘʢʦʡ - ʣʠʙʦ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʪʦʣʴʢʦ ʧʦ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʦʧʨʝʜʝʣʷʪʴ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʉʲʸʤʢʠ 

ʠʟ ʢʦʩʤʦʩʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʥʘʪʫʨʥʳʤʠ ʢʘʣʠʙʨʦʚʦʯʥʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʥʘ ʘʢʚʘʪʦʨʠʠ ʠ ʪʦʣʴʢʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘʜʸʞʥʳʝ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ. 

 

2.1.2. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺʳʰʝ ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʤʥʦʛʦʟʦʥʘʣʴʥʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʠʭ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɺ ʛʣʘʚʝ 1 

ʤʳ ʠʟʣʦʞʠʣʠ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʫʪʥʠʢʠ, ʦʩʥʘʱʝʥʥʳʝ ʤʥʦʛʦʟʦʥʘʣʴʥʦʡ 
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ʘʧʧʘʨʘʪʫʨʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʢʦʩʤʠʯʝʩʢʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʘʟʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. ʂʘʞʜʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʢʘʥʘʣ 

ʩʲʸʤʦʯʥʦʡ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ. ʊʝ ʠʣʠ ʠʥʳʝ ʢʘʥʘʣʳ 

ʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʙʫʜʫʪ ʧʦʜʭʦʜʠʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʝʛʘʧʦʣʠʩʘ ʍʘʥʦʡ (ɺʴʝʪʥʘʤ), ʝʩʣʠ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʮʝʣʝʚʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʠʣʠ ʧʨʠ ʦʪʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ 

ʠʤʝʶʱʠʭʩʷ ʥʘ ʠʩʢʦʤʳʡ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ: 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ (ʨʘʟʤʝʨ ʧʠʢʩʝʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ); 

- ʩʧʝʢʪʨʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ (ʢʦʣʠʯʝʩʪʚʦ ʠ ʰʠʨʠʥʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʦʣʦʩ); 

- ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʝ (ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʛʨʘʜʘʮʠʠ ʩʠʛʥʘʣʘ); 

- ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ (ʯʘʩʪʦʪʘ ʩʲʸʤʢʠ ʪʝʨʨʠʪʦʨʠʠ ʠʥʪʝʨʝʩʘ); 

- ʦʙʟʦʨʥʦʩʪʴ (ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʩʲʸʤʢʠ); 

- ʩʝʟʦʥ ʩʲʸʤʢʠ (ʟʠʤʘ, ʚʝʩʥʘ, ʣʝʪʦ, ʦʩʝʥʴ). 

ɺ ʨʘʙʦʪʝ [67] ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ: 

- ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʠʡ ʢʘʥʘʣ ʩ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘ ʤʝʩʪʥʦʩʪʠ ʥʝ 

ʙʦʣʝʝ ʦʜʥʦʡ ʜʝʩʷʪʦʡ ʤʠʥʠʤʘʣʴʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʝʨʘ ʦʙʲʝʢʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʶ;  

- ʟʦʥʘʣʴʥʳʡ ʢʘʥʘʣ ʚ ʛʦʣʫʙʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʚ 2 ï 3 ʨʘʟʘ ʭʫʞʝ, ʯʝʤ ʫ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ; 

- ʟʦʥʘʣʴʥʳʡ ʢʘʥʘʣ ʚ ʟʝʣʝʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʚ 2 ï 3 ʨʘʟʘ ʭʫʞʝ, ʯʝʤ ʫ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ; 

- ʟʦʥʘʣʴʥʳʡ ʢʘʥʘʣ ʚ ʢʨʘʩʥʦʡ  ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʚ 2 ï 3 ʨʘʟʘ ʭʫʞʝ, ʯʝʤ ʫ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ; 

- ʟʦʥʘʣʴʥʳʡ ʢʘʥʘʣ ʚ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ  ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚ 2 ï 3 ʨʘʟʘ ʭʫʞʝ, ʯʝʤ ʫ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʚ ʨʘʙʦʪʘʭ [67] ʩ ʧʦʤʦʱʴʶ ʩʝʨʠʠ ʟʦʥʘʣʴʥʳʭ ʩʥʠʤʢʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʩʦʟʜʘʥ ʩʧʝʢʪʨʘʣʴʥʳʡ ʦʙʨʘʟ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʤʦʞʝʪ ʙʳʪʴ 
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ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʦʙ̡ʝʢʪʳ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʩʘʤʳʤʠ ʪʸʤʥʳʤʠ ʪʦʥʘʤʠ, ʯʪʦ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʷʤʦʛʦ ʧʨʠʟʥʘʢʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʠʭ 

ʨʘʩʧʦʟʥʘʚʘʥʠʠ. ʀʤʝʥʥʦ, ʟʘ ʩʯʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʤʝʞʜʫ ʚʦʜʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʠ ʦʢʨʫʞʘʶʱʠʤ ʬʦʥʦʤ, ʚʦʜʦʪʦʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ, 

ʦʙʲʝʢʪʘʤʠ ʨʘʟʤʝʨ ʧʠʢʩʝʣʘ ʢʦʪʦʨʳʭ ʚ 2 ï 3 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʨʝʘʣʴʥʘʷ ʰʠʨʠʥʘ 

ʚʦʜʦʪʦʢʦʚ[125]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ [13]: 

- ʦʢʦʥʪʫʨʠʚʘʥʠʝ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ; 

- ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʦʙʣʘʩʪʝʡ ʟʘʤʫʪʥʝʥʥʳʭ ʚʦʜ; 

- ʚʳʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʛʨʘʜʘʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʫʪʥʦʩʪʠ; 

- ʚʳʜʝʣʝʥʠʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ 

ʠ ʤʠʢʨʦʚʦʜʦʩʙʦʨʦʚ; 

- ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʟʦʥ ʤʫʪʥʦʩʪʠ ʩ ʦʙʲʝʢʪʘʤʠ, ʜʝʰʠʬʨʠʨʦʚʘʥʥʳʤʠ 

ʥʘ ʘʢʚʘʪʦʨʠʠ, ʠ ʩ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ. 

ɺ ʨʘʙʦʪʝ [13] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ çé ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʙʝʨʝʛʦʚʳʤ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʥʘʚʦʜʥʝʥʠʷ ʠʣʠ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʘʛʨʷʟʥʝʥʠʷ ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʙʨʦʩʘʤʠ, ʧʨʠʛʦʜʥʳ ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʳ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ 

ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʜʝʰʠʬʨʠʨʦʚʘʥʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦʡ ʠʣʠ 

ʚʨʝʤʝʥʥʦʡ ʨʫʯʝʡʢʦʚʦʡ ʩʝʪʠ ʥʘ ʧʨʠʤʳʢʘʶʱʝʤ ʫʯʘʩʪʢʝ ʙʝʨʝʛʘ, ʢʦʪʦʨʘʷ 

ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ɿʦʥʳ 

ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʤʦʛʫʪ 

ʜʝʰʠʬʨʠʨʦʚʘʪʴʩʷ ʠ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʘʢ 

ʦʙʣʘʩʪʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʫʯʘʩʪʢʘʤ ʙʝʨʝʛʘ 

ʩ ʨʘʟʚʠʪʦʡ ʨʫʯʝʡʢʦʚʦʡ ʩʝʪʴʶ ʠʣʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʘʙʨʘʟʠʠ ʙʝʨʝʛʦʚ ʜʣʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ 
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ʧʨʠʚʣʝʯʝʥʠʝ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʯʝʥʠʡ. ʊʘʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ ʫʯʘʩʪʢʠ ʙʝʨʝʛʘ ʩ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ (ʘʙʨʘʟʠʷ ʠʣʠ ʘʢʢʫʤʫʣʷʮʠʷ). ɽʩʣʠ ʚʜʦʣʴ 

ʥʝʢʦʪʦʨʦʛʦ ʫʯʘʩʪʢʘ ʙʝʨʝʛʘ ʨʘʩʭʦʜ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʚʦʟʨʘʩʪʘʝʪ, ʪʦ ʥʘ ʵʪʦʤ 

ʫʯʘʩʪʢʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʳʚ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʯʥʳʭ ʚʳʥʦʩʦʚ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʪʦʢʘ), ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʘʢʢʫʤʫʣʷʮʠʷéè. 

ʇʨʠʤʝʥʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʢʦʩʤʠʯʝʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʤʝʩʪʥʦʩʪʠ, ʪ.ʝ. ʦʪʨʘʞʘʝʪ 

ʨʝʘʣʴʥʳʝ ʬʘʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ 

ʥʝʛʦ ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʘʢ [116, 79]: 

- ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ çʣʠʰʥʠʭè ʜʝʪʘʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʢʘʞʝʥʠʡ, 

ʚʥʦʩʠʤʳʭ ʧʦʛʦʜʥʳʤ ʠ ʩʝʟʦʥʥʳʤ ʚʣʠʷʥʠʝʤ; 

- ʥʘʣʠʯʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʠʥʳʭ ʠʩʢʘʞʝʥʠʡ ʟʘ ʩʯʸʪ ʫʛʣʦʚ ʩʲʸʤʢʠ ʠ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪ.ʧ.; 

- ʦʪʩʫʪʩʪʚʠʝ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʣʦʞʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʝʡʪʨʘʣʠʟʫʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʨʘʥʝʝ 

ʤʝʪʦʜʘʤʠ. ʊʘʢ, çʣʠʰʥʠʝè ʜʝʪʘʣʠ ʫʩʪʨʘʥʷʶʪʩʷ ʟʘ ʩʯʸʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

(ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʬʠʣʴʪʨʘʮʠʷ ʜʦ ʠ ʧʦʩʣʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʫʣʫʯʰʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ 

ʠ ʪ.ʧ.) ʠ ʵʢʩʧʝʨʪʥʦʡ (ʚʝʢʪʦʨʠʟʘʮʠʷ ʨʘʩʪʨʦʚ, ʚʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ) ʦʙʨʘʙʦʪʢʠ. ʀʩʢʘʞʝʥʠʷ ʠ ʦʰʠʙʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʫʩʪʨʘʥʷʶʪʩʷ ʥʘ ʵʪʘʧʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʨʠʚʷʟʢʠ 

ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʩʥʠʤʢʦʚ. 

ɺ ʨʘʙʦʪʝ [63, 64, 65] ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʩʤʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʚ ʪʘʙʣʠʮʝ 2.2) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʩʠʩʪʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: 
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ʊʘʙʣʠʮʘ 2.2 - ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʆʙʲʝʢʪʳ 

ʥʘʙʣʶʜʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʇʣʦʱʘʜʴ 

ʢʤ
2
 

ʄʘʩʰʪʘʙʥʳʡ 

ʫʨʦʚʝʥʴ ʟʘʜʘʯ 

ʇʘʨʘʤʝʪʨʳ ʩʲʝʤʢʠ 

ʆʧʪʠʤʘʣʴʥʳʡ 

ʤʘʩʰʪʘʙ ʢʘʨʪʦ-

ʛʨʘʬʠʨʦʚʘʥʠʷ 

ʉʧʝʢʪʨʘʣʴʥʳʝ 

ʜʠʘʧʘʟʦʥʳ 

(ʤʢʤ) 

ʇʝʨʠʦʜʠʯʥʦ

ʩʪʴ 

ʩʲʝʤʢʠ 

ɹʘʩʩʝʡʥʳ 

ʤʘʣʳʝ 

ʩʨʝʜʥʠʝ 

ʙʦʣʴʰʠʝ 

ɼʦ 2000 

2000-5000 

> 5000 

ʃʦʢʘʣʴʥʳʡ 

ʈʝʛʠʦʥʘʣʴʥʳʡ 

ʄʝʞʨʝʛʠʦʥʘʣʴʥʳʡ 

0.4-0.7 

0.7-1.3 

8-12 

 

1 ʨʘʟ ʚ ʩʝʟʦʥ 

>1:200 000 

1:500 000 

1:1 000 000 

ʇʨʠʝʤʥʳʝ 

ʚʦʜʦʝʤʳ 

ʩʨʝʜʥʠʝ ʙʦʣʴʰʠʝ 

ʦʯʝʥʴ ʙʦʣʴʰʠʝ 

10-100 

100-1000 

> 1000 

ʃʦʢʘʣʴʥʳʡ 

ʈʝʛʠʦʥʘʣʴʥʳʡ 

ʄʝʞʨʝʛʠʦʥʘʣʴʥʳʡ 

0.4-0.5 

0.5-0.6 

0.7-1.3 

8-12 

1 ʨʘʟ ʚ ʤʝʩʷʮ 

ʚ ʪʝʧʣʦʝ 

ʚʨʝʤʷ ʛʦʜʘ 

1:50 000 

1:100 000 1:200000 

1:1000000 

ɺʦʜʦʭʨʘʥʠʣʠʱʘ 

ʩʨʝʜʥʠʝ ʢʨʫʧʥʳʝ 

ʦʯʝʥʴ ʢʨʫʧʥʳʝ 

ʢʨʫʧʥʝʡʰʠʝ 

20-100 

100-500 

500-5000 

> 5000 

ʃʦʢʘʣʴʥʳʡ 

ʈʝʛʠʦʥʘʣʴʥʳʡ 

ʄʝʞʨʝʛʠʦʥʘʣʴʥʳʡ 

ʛʣʦʙʘʣʴʥʳʡ 

0.4-0.5 

0.5-0.6 

0.7-1.3 

8-12 

1 ʨʘʟ ʚ ʤʝʩʷʮ 

ʚ ʪʝʧʣʦʝ 

ʚʨʝʤʷ ʛʦʜʘ, ʚ 

ʧʝʨʠʦʜ 

ʩʨʘʙʦʪʢʠ ʠ 

ʥʘʧʦʣʥʝʥʠʷ 

1:50 000 

1:100 000 

1:200 000 

1:1000 000 

1. ɼʣʷ ʚʦʜʦʩʙʦʨʦʚ 

- ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ - ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʣʦʱʘʜʴ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚʦʜʦʩʙʦʨʘ, 

ʟʘʣʝʩʝʥʥʦʩʪʴ, ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ, ʟʘʦʟʸʨʝʥʥʦʩʪʴ, ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʴ ʠ ʧʨ.); ʚʳʷʚʣʝʥʠʝ 

ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; ʦʮʝʥʢʘ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ ʠ ʪ.ʜ.; 

- ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ (ʩʪʨʦʝʥʠʝ, 

ʛʫʩʪʦʪʘ, ʢʘʥʘʣʠʟʠʨʦʚʘʥʥʦʩʪʴ, ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴ ʠ ʪ.ʜ.); 

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʜʠʥʘʤʠʢʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

(ʣʝʩʘ, ʨʝʜʢʦʣʝʩʴʷ, ʫʛʥʝʪʝʥʥʳʝ ʥʠʟʢʦʨʦʩʣʳʝ ʣʝʩʘ, ʚʳʨʫʙʢʠ, ʛʦʨʝʣʳʡ ʣʝʩ, ʦʯʘʛʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʩʦʚ ʠ ʪ.ʜ.); 

- ʩʣʝʞʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʜʣʷ ʧʨʦʛʥʦʟʘ ʧʦʣʦʚʦʜʴʷ, ʦʮʝʥʢʘ 

ʟʘʧʘʩʦʚ ʚʣʘʛʠ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʟʚʠʪʠʝʤ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʵʨʦʟʠʦʥʥʳʭ, 

ʦʧʦʣʟʥʝʚʳʭ ʠ ʪ.ʜ.); 

- ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ 

ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʜʦʨʦʛʘʤʠ, ʢʘʨʴʝʨʘʤʠ, ʧʘʰʥʷʤʠ, ʩʝʥʦʢʦʩʘʤʠ, 

ʧʘʩʪʙʠʱʘʤʠ, ʦʨʦʰʘʝʤʳʤʠ ʟʝʤʣʷʤʠ; 
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- ʚʳʷʚʣʝʥʠʝ ʦʯʘʛʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʘʨʝʘʣʦʚ ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʧʦ ʩʥʝʞʥʦʤʫ ʧʦʢʨʦʚʫ, ʩʦʩʪʦʷʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ); ʦʮʝʥʢʘ 

ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʩʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʪ.ʜ.; 

- ʢʦʥʪʨʦʣʴ ʨʘʟʚʠʪʠʷ ʥʝʛʘʪʠʚʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʟʘʛʨʷʟʥʝʥʠʝ, ʠʩʪʦʱʝʥʠʝ, ʧʦʜʪʦʧʣʝʥʠʝ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʟʘʩʦʣʝʥʠʝ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ 

ʟʝʤʝʣʴ ʠ ʪ.ʜ.), ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

2. ɼʣʷ ʚʦʜʦʪʦʢʦʚ 

- ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʠ ʫʪʦʯʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʝʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ (ʧʦʩʪʦʷʥʥʳʭ, ʥʝʧʦʩʪʦʷʥʥʳʭ, 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ, ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʧʨʠ ʩʣʦʞʥʦʤ ʨʝʞʠʤʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ); 

- ʚʳʷʚʣʝʥʠʝ ʜʠʥʘʤʠʢʠ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʫʩʝʣ ʢ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʟʘʨʘʩʪʘʥʠʝ, ʟʘʠʣʝʥʠʝ, ʧʝʨʝʩʳʭʘʥʠʝ, ʜʝʛʨʘʜʘʮʠʷ ʠ 

ʪ.ʜ.; 

- ʢʦʥʪʨʦʣʴ ʠ ʩʣʝʞʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ: 

ʩʝʟʦʥʥʳʤʠ ʨʘʟʣʠʚʘʤʠ, ʜʦʞʜʝʚʳʤʠ ʧʘʚʦʜʢʘʤʠ, ʟʘʪʦʨʘʤʠ, ʦʙʨʫʰʝʥʠʷʤʠ ʙʝʨʝʛʦʚ ʠ 

ʪ.ʜ.; 

- ʚʳʷʚʣʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʭ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʨʘʟʤʳʚʳ ʠ ʘʢʢʫʤʫʣʷʮʠʷ ʙʝʨʝʛʦʚ, ʦʩʫʰʝʥʠʝ ʧʦʡʤ ʚ ʥʠʞʥʠʭ 

ʙʴʝʬʘʭ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʠ ʧʦʜʪʦʧʣʝʥʠʝ ʚ ʚʝʨʭʥʠʭ ʙʴʝʬʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʪ.ʜ.). 

3. ɼʣʷ ʜʝʣʴʪʦʚʳʭ ʫʯʘʩʪʢʦʚ 

- ʚʳʷʚʣʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʣʴʪ; 

- ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʜʠʥʘʤʠʢʦʡ ʜʝʣʴʪʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʜʝʣʴʪ, ʠʭ 

ʟʘʨʘʩʪʘʥʠʷ, ʚʳʜʚʠʞʝʥʠʷ ʠʣʠ ʨʘʟʤʳʚʘ; ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʧʨʠʸʤʥʦʛʦ ʚʦʜʦʸʤʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʜʝʣʴʪʳ ʧʨʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʥʘʚʦʜʥʝʥʠʷʭ 

(ʧʦʣʦʚʦʜʴʷʭ, ʧʘʚʦʜʢʘʭ, ʰʪʦʨʤʦʚʳʭ ʥʘʛʦʥʘʭ); 

- ʚʳʷʚʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʜʝʣʴʪʫ; 

4. ʇʨʠʸʤʥʳʝ ʚʦʜʦʸʤʳ (ʢʨʫʧʥʳʝ ʦʟʸʨʘ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʤʦʨʷ) 
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- ʢʦʥʪʨʦʣʴ ʠ ʩʣʝʞʝʥʠʝ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʧʨʠ 

ʢʦʣʝʙʘʥʠʷʭ ʫʨʦʚʥʷ ʚʦʜʦʸʤʘ (ʩʝʟʦʥʥʳʭ, ʤʥʦʛʦʣʝʪʥʠʭ, ʵʧʠʟʦʜʠʯʝʩʢʠʭ, ʚ ʧʝʨʠʦʜ 

ʩʨʘʙʦʪʢʠ); 

- ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʦʙʣʘʩʪʝʡ ʩʤʝʰʝʥʠʷ ʨʝʯʥʳʭ ʠ 

ʤʦʨʩʢʠʭ ʚʦʜ ʢʘʢ ʨʘʩʧʨʝʩʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʤʫʪʥʦʩʪʴʶ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ; 

- ʠʟʫʯʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʠ ʩʝʟʦʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʢʘʢ ʬʘʢʪʦʨʘ 

ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʫ ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʳ ʧʨʠʸʤʥʦʛʦ 

ʚʦʜʦʸʤʘ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʰʪʦʨʤʦʚʳʤʠ ʥʘʛʦʥʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʝʨʝʤʝʰʠʚʘʥʠʶ ʚʦʜʥʳʭ ʤʘʩʩ ʠ ʧʝʨʝʥʦʩʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ 

ʤʦʨʷ ʥʘ ʩʫʰʫ ʠ ʦʙʨʘʪʥʦ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʩʭʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ 

ɼɿɿ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʘʩʰʪʘʙʫ ʩʦʟʜʘʚʘʝʤʦʡ ʠʣʠ ʦʙʥʦʚʣʷʝʤʦʡ ʢʘʨʪʳ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ: ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʨʘʟʤʝʨ ʧʠʢʩʝʣʘ ʥʘ ʤʝʩʪʥʦʩʪʠ ʜʦʣʞʝʥ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʢʘʨʪʳ (0,1 ʤʤ). ʊʘʢ, ʜʣʷ ʩʥʠʤʢʘ 

LANDSAT 7 ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 10 ʤ ʥʘ ʧʠʢʩʝʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʘʩʰʪʘʙ ʢʘʨʪʳ ʩʦʩʪʘʚʠʪ ʦʪʥʦʰʝʥʠʝ (0,1 ʤʤ):(10 ʤ), ʪ.ʝ. 1:100 000. ɼʣʷ ʟʘʜʘʯ 

ʦʙʥʦʚʣʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʪʝʤ ʙʦʣʝʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ ʥʘʤʥʦʛʦ ʥʠʞʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʦʪʤʝʪʠʤ ʪʱʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʩʝʥʩʦʨʘʤʠ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ ʠʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʣʫʞʠʪ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ, ʘ ʟʘʪʝʤ ʠ ʧʦʣʫʯʝʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʥʝʯʥʳʭ 

ʮʠʬʨʦʚʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ. 
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2.2 ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʝʪʦʜʠʢʠ ʦʙʥʘʨʫʞʝʥʠʷ 

ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

 

2.2.1 ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʤʝʛʘʧʦʣʠʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʸʤ ʩʣʝʞʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʨʷʜʘ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʪʨʘʞʘʶʱʠʭ ʠʭ ʩʦʩʪʦʷʥʠʝ. ɽʩʣʠ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʡ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ  ʩʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʳ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʘʢ ʧʦ ʭʘʨʘʢʪʝʨʫ, ʪʘʢ ʠ ʧʦ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ 

ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ ʧʦ ʛʝʦʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʶ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. 

ʊʠʧʦʚʘʷ ʤʝʪʦʜʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʰʠʨʦʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ [78]:  

- ʠʟʫʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʧʦʣʠʛʦʥʦʚ ʥʘ ʠʥʪʝʨʝʩʫʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ; 

- ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʩʣʝʜʠʪʴ ʟʘ 

ʜʠʥʘʤʠʢʦʡ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ (ARCGIS, ENVI, ERDAS IMAGINE), 

ʤʘʪʝʨʠʘʣʦʚ ɼɿɿ (LANDSAT, SPOT, QUICKBIRD ʠ ʜʨ.) ʠ ʪʝʭʥʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʘʢ ʨʘʟ ʠ ʧʨʠʟʚʘʥʘ ʨʝʰʠʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʟʘʜʘʯʫ 

ʧʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʤʝʛʘʧʦʣʠʩʘ. 
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ʈʠʩʫʥʦʢ 2.2 ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʝʪʦʜʠʢʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ  ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʵʪʘʧʦʚ (ʨʠʩʫʥʦʢ 2.2): ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ; ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ; ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ  

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ; ʧʦʣʝʚʳʝ ʨʝʜʘʢʮʠʦʥʥʳʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ; ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ; ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ, 

ʪʨʘʢʪʦʚʢʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʛʠʦʥʝ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤ 

(ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʤ, ʩʭʝʤʘʪʠʯʝʩʢʦʤ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʠ ʪ.ʧ.) ʚʠʜʝ. ʆʮʝʥʢʘ 

ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʣʠʙʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʤʝʩʪʥʦʩʪʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʠ 

ʧʨʦʩʪʳʤʠ ʜʣʷ ʮʝʣʝʡ [78] ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦ 

ʢʦʩʤʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʷʤ, ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʚʳʙʦʨʝ ʚ 

ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʦʙʲʝʢʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʣʠʷʥʠʝ ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ [78]. 

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʛʝʦʢʦʜʠʨʦʚʘʥʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʧʨʦʠʩʭʦʜʠʪ 

ʜʘʣʴʥʝʡʰʝʝ ʩʪʠʨʘʥʠʝ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʘʙʩʦʣʶʪʥʳʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʘʥʘʣʠʟʫ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ. ɿʜʝʩʴ 

ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ (ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ) 

ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʦʩʪʦʷʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʥʪʝʨʝʩ ʚ ʨʘʤʢʘʭ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ [78]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʟʫʯʝʥʠʝ ʩʫʛʫʙʦ ʩʝʟʦʥʥʳʭ, 

ʧʨʝʭʦʜʷʱʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʷʚʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʜʠʥʘʤʠʯʥʳʝ ʦʙʲʝʢʪʳ ʪʦʧʦʛʨʘʬʠʠ ʧʦʜʣʝʞʘʪ ʥʘʙʣʶʜʝʥʠʶ. 

ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʦʢʘʟʳʚʘʝʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʧʦʠʩʢ ʩʪʘʙʠʣʴʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʧʨʠ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ 

ʩʲʸʤʦʢ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚ ʨʝʛʠʦʥʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʘʙʩʦʣʶʪʥʦ ʫʩʪʦʡʯʠʚʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʨʠʨʦʜʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʧʨʠʭʦʜʠʪʩʷ ʜʦʧʫʩʢʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʣʶʙʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʧʦʣʦʞʝʥʠʷ 
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ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ʇʦʩʢʦʣʴʢʫ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʦʧʦʨʥʳʭ ʦʙʲʝʢʪʦʚ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʝ ʠʟʤʝʥʝʥʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʥʪʨʦʣʴ ʠʭ ʧʦʣʦʞʝʥʠʷ ʜʦʣʞʝʥ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ 

ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʅʘʨʷʜʫ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʣʝʚʦʛʦ ʢʦʥʪʨʦʣʷ ʜʣʷ 

ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ [78]. ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʤʦʞʝʪ ʨʝʟʢʦ ʠʟʤʝʥʷʪʴʩʷ, ʦʩʦʙʝʥʥʦ, ʧʨʠ ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʩʝʡʩʤʠʯʝʩʢʠʭ, ʦʢʝʘʥʠʯʝʩʢʠʭ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ), ʠ ʢʨʘʡʥʝ ʚʘʞʥʳʤ 

ʜʣʷ ʠʭ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʦʤʝʥʪʘ ʩʲʸʤʦʢ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ, ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʲʸʤʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʧʨʠ ʨʘʟʦʚʳʭ ʢʦʥʩʪʘʪʘʮʠʷʭ ʩʦʩʪʦʷʥʠʡ. ʀ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʤʝʪʦʜʘʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʜʦʣʞʥʳ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʩʪʨʦʚʦʤ ʠ ʚʝʢʪʦʨʥʦʤ ʚʠʜʝ, ʚ ʨʘʤʢʘʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪ.ʜ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʜʘʥʥʦʡ ʛʣʘʚʳ ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʩʥʦʚʥʳʝ 

ʵʪʘʧʳ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ. 

 

2.2.2 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ (ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ) 

ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʬʦʥʜʦʚʳʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ 

ʠʩʩʣʝʜʫʝʤʳʝ ʨʘʡʦʥʳ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ 
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ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɺʦʜʥʦʛʦ 

ʢʦʜʝʢʩʘ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ɺʴʝʪʥʘʤ [122, 123, 126]. ʉʪʘʥʜʘʨʪʥʳʡ 

ʥʘʙʦʨ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʙ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 2 ʛʨʫʧʧʳ: 

- ɸʨʭʠʚʥʳʝ ʜʘʥʥʳʝ: ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʟʘ  

ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʪʦʯʢʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʥʘʙʣʶʜʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ: ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ; ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʘʪʣʘʩʳ; 

ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ; ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ; ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ 

ʤʝʩʪʥʦʩʪʠ; ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʝʢʪʨʘ; 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ; ʜʘʥʥʳʝ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʧʦʣʷʤ ɿʝʤʣʠ; ʩʧʨʘʚʦʯʥʳʝ ʠ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʦʡ, 

ʩʦʜʝʨʞʘʱʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʙʣʠʞʘʡʰʠʭ ʩʪʘʥʮʠʡ, ʩʚʝʜʝʥʠʷ ʦ 

ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʸʤʦʚ ʠ ʪ.ʜ., 

ʠ ʦʧʠʩʘʥʠʝ ʜʝʰʠʬʨʦʚʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʪʠʧʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ.); çʵʪʘʣʦʥʥʘʷè ʠʥʬʦʨʤʘʮʠʷ, 

ʜʘʥʥʳʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʳ ʜʘʥʥʳʭ 

[78]. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ 

ʤʘʩʰʪʘʙʦʚ ʢʨʫʧʥʝʝ 1:50 000, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦʛʦ 

ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ. 

ɺʳʰʝʠʟʣʦʞʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʫʯʨʝʞʜʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ; ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʬʦʥʜʘʭ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ʥʘʫʯʥʦ - 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʪʝʤʘʪʠʢʝ; ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʙʠʙʣʠʦʪʝʢʘʭ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʠ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʜʦʤʩʪʚ, ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ (ʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʦʙʟʦʨʥʳʝ 

ʘʪʣʘʩʳ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ) ʠ ʧʦʷʩʥʠʪʝʣʴʥʳʝ ʟʘʧʠʩʢʠ ʢ ʥʠʤ. ʉʚʝʜʝʥʠʷ ʦ 
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ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚ 

ʛʦʨʦʜʩʢʠʭ ʠ ʨʘʡʦʥʥʳʭ ʦʨʛʘʥʘʭ ʧʦ ʜʝʣʘʤ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʫʧʨʘʚʣʝʥʠʷʭ 

ʚʦʜʦʧʨʦʚʦʜʥʦ - ʢʘʥʘʣʠʟʘʮʠʦʥʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʣʫʞʙʘʭ ʞʠʣʠʱʥʦ - ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʪ.ʧ. 

- ɸʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ 

ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʢʦʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ʢʦʩʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʩʧʝʢʪʨʘ; ʥʦʚʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ; ʜʘʥʥʳʝ ʧʦ 

ʬʠʟʠʯʝʩʢʠʤ ʧʦʣʷʤ ɿʝʤʣʠ; ʜʘʥʥʳʝ ʥʦʚʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [78] (ʦʧʦʨʥʳʝ 

ʪʦʯʢʠ ɻʃʆʅɸʉʉ/GPS; ʵʪʘʣʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʚʦʜʥʳʤ 

ʦʙʲʝʢʪʘʤ ʠ ʜʨ.); ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʳ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʧʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʤʝʛʘʧʦʣʠʩʝ. 

ɼʘʥʥʳʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʘʥʥʳʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 

ʧʦʣʝʚʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʥʥʳʝ ʥʦʚʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ɻʃʆʅɸʉʉ/GPS ʠ çʵʪʘʣʦʥʥʫʶè 

ʠʥʬʦʨʤʘʮʠʶ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʠʤʝʨʦʚ (ʵʪʘʣʦʥʦʚ) ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ - ʪʝʭʥʦʛʝʥʥʳʭ ʩʠʩʪʝʤ (ʦʙʲʝʢʪʦʚ) ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ɼʘʥʥʳʝ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʥʘʜʸʞʥʳʤ ʢʨʠʪʝʨʠʝʤ (ʦʙʦʩʥʦʚʘʥʠʝʤ) 

ʢʦʥʪʨʦʣʷ ʠ ʦʪʙʨʘʢʦʚʢʠ ʣʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʠʤ ʩʧʨʦʩʦʤ ʤʦʞʝʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʯʥʘʷ ʩʝʪʴ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʠʩʘʥʠʝ ʭʘʨʘʢʪʝʨʥʳʭ 

ʬʦʨʤ ʠ ʵʪʘʣʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʠ ʦʙʥʦʚʣʷʪʴ ʚ ʧʨʦʮʝʩʩʝ ʝʸ ʦʩʫʱʝʩʪʚʣʝʥʠʷ. 

ɺʳʷʚʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ, ʠ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʢʘʨʪ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʲʸʤʳ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʠ ʫʩʢʦʨʷʝʪ ʪʝʤʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ 
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ʢʘʨʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʢʘʯʝʩʪʚʦʤ 

ʩʦʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʄʘʪʝʨʠʘʣʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ 

ʩʦʟʜʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢʘʨʪ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʕʪʦ ʦʩʥʦʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʦʩʥʦʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

- ʢʘʪʘʣʦʛʠ ʢʦʦʨʜʠʥʘʪ ʠ ʪʦʯʝʢ ʩʲʸʤʦʯʥʦʡ ʩʝʪʠ; 

- ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ (ʘʵʨʦ- ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ);  

- ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʧʣʘʥʳ; 

- ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʢ ʩʦʟʜʘʥʥʳʤ ʠʣʠ ʦʙʥʦʚʣʝʥʥʳʤ ʢʘʨʪʘʤ ʠ ʧʣʘʥʘʤ 

ʧʨʝʜʳʜʫʱʠʭ ʠʟʜʘʥʠʡ: ʪʝʭʥʠʯʝʩʢʠʝ ʦʪʯʸʪʳ, ʬʦʨʤʫʣʷʨʳ ʢʘʨʪ, ʚʝʜʦʤʦʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʟʚʘʥʠʡ, ʪʝʭʥʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʨʝʜʘʢʮʠʦʥʥʳʝ ʜʦʢʫʤʝʥʪʳ, 

ʢʘʣʴʢʠ ʚʳʩʦʪ, ʤʘʪʝʨʠʘʣʳ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʩʪʘʜʠʠ ʧʨʦʚʝʨʢʠ ʪʦʯʥʦʩʪʠ 

ʦʙʥʦʚʣʷʝʤʦʡ ʢʘʨʪʳ, ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ, ʚʥʝʩʝʥʠʷ ʠʩʧʨʘʚʣʝʥʠʡ. ʇʨʠʚʷʟʢʘ 

ʤʘʪʝʨʠʘʣʦʚ ʢ ʦʙʥʦʚʣʷʝʤʦʡ ʢʘʨʪʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʙʱʠʤ ʢʦʥʪʫʨʘʤ ʥʘ 

ʧʨʠʙʦʨʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʩ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠʣʠ ʧʫʪʸʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ: ʫʤʝʥʴʰʝʥʠʝ (ʫʚʝʣʠʯʝʥʠʝ) ʩ ʮʝʣʴʶ ʧʨʠʚʝʜʝʥʠʷ 

ʢ ʦʜʥʦʤʫ ʤʘʩʰʪʘʙʫ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ, ʧʝʨʝʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʪ. ʜ. 

ʉʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʪʦʙʨʘʞʝʥʘ ʥʘ ʦʙʥʦʚʣʷʝʤʦʡ ʢʘʨʪʝ ʠʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʢʘʨʪʝ  

ʫʯʸʪʘ ʠʟʤʝʥʝʥʠʡ [78]. 

 

2.2.3 ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʘ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ 

ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʢʨʳʪʠʡ ʨʘʟʣʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ 

ʩʮʝʥʘʭ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʥʝʡ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʝʰʝʥʠʝ ʦ ʧʨʠʦʙʨʝʪʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʟʘʢʘʟ ʥʦʚʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʸʤʢʠ. 
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ɸʥʘʣʠʟ ʦʧʠʩʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ [78], ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʫʶ 

ʧʨʦʮʝʜʫʨʫ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʦʧʠʩʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʙʱʠʡ 

ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʚʳʙʦʨ ʙʘʟʦʚʳʭ 

ʤʘʩʰʪʘʙʦʚ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʘ ʰʘʛʘ 

(ʜʚʝ ʠʪʝʨʘʮʠʠ) ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ: ʧʝʨʚʳʡ ʰʘʛ ï ʦʙʨʘʙʦʪʢʘ ʠʤʝʶʱʠʭʩʷ 

ʜʘʥʥʳʭ, ʠ ʚʪʦʨʦʡ ï ʦʙʨʘʙʦʪʢʘ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʘʨʭʠʚʥʳʭ ʩʥʠʤʢʦʚ ʠ ʜʘʥʥʳʭ ʥʦʚʦʡ 

ʩʲʸʤʢʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʘʥʥʳʭ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʝʨʚʦʛʦ ʰʘʛʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʠʤʝʶʱʠʭʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʪ.ʝ. ʢʦʩʤʠʯʝʩʢʠʝ ʠ 

ʘʵʨʦʩʥʠʤʢʠ, ʨʘʟʣʠʯʥʳʝ ʢʘʨʪʤʘʪʝʨʠʘʣʳ ʠ ʜʨ. ʜʘʥʥʳʝ) ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʛʝʦʧʨʠʚʷʟʢʦʡ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʠ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʭ ʧʦʢʨʳʪʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʮʝʣʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʳʧʦʣʥʝʥʠʶ ʥʦʚʦʡ ʩʲʸʤʢʠ, ʘ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʨʠʦʙʨʝʪʝʥʠʶ ʜʘʥʥʳʭ ʠʟ ʠʤʝʶʱʠʭʩʷ ʘʨʭʠʚʦʚ (ʢʘʢ ʦ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ, ʠ ʦ ʜʨʫʛʠʭ ʚʠʜʘʭ 

ʜʘʥʥʳʭ). ʇʦʜ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʜʘʥʥʳʤ ɼɿɿ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠʥʠʤʘʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʦʣʦʞʝʥʠʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʛʝʦʤʝʪʨʠʷ 

ʩʲʸʤʢʠ), ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ. 

ɺʪʦʨʦʡ ʰʘʛ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘʚʝʨʰʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʙʣʦʢʘʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʚʝʜʝʥʳ ʚ ʮʠʬʨʦʚʦʡ ʚʠʜ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ 

ʦʧʠʩʘʪʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʨʦʚʦʜʠʪʩʷ ʦʙʱʠʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʢʣʶʯʝʚʳʤʠ ʮʝʣʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: ʚʳʙʦʨ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; ʚʳʙʦʨ ʙʘʟʦʚʳʭ ʤʘʩʰʪʘʙʦʚ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʠ ʩʦʟʜʘʚʘʪʴʩʷ ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ; ʘ ʪʘʢʞʝ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [78]. 

ʈʘʥʝʝ ʫʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʩʥʠʤʢʝ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʦʪ 
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ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚʘ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʢʘʥʘʣʦʚ. ʇʦʵʪʦʤʫ, ʧʣʘʥʠʨʫʷ ʩʦʟʜʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʚʳʭʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʤʘʩʰʪʘʙʦʤ ʢʘʨʪʳ, 

ʟʘʪʨʘʛʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʪʦʯʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʦʚ, ʥʦ ʠ ʜʝʪʘʣʴʥʦʩʪʴ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʪʫʘʮʠʠ; ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ [2]. 

ɼʝʰʠʬʨʦʚʦʯʥʳʝ ʢʘʯʝʩʪʚʘ ʩʥʠʤʢʘ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ [2]. ʉʥʠʤʢʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʦʣʫʯʘʝʤʳʝ ʩʦ ʩʧʫʪʥʠʢʦʚ, ʟʘʧʠʩʘʥʳ ʚ ʚʠʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ "ʩʳʨʳʭ ʟʥʘʯʝʥʠʡ" 

ʷʨʢʦʩʪʠ. ɼʘʥʥʳʝ ʚ ʪʘʢʦʤ ʬʦʨʤʘʪʝ ʥʝʣʴʟʷ ʘʜʝʢʚʘʪʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʜʘʥʥʳʤʠ 

ʜʨʫʛʠʭ ʩʲʸʤʦʢ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʫʶ 

ʢʘʣʠʙʨʦʚʢʫ. ɿʘʜʘʯʘ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʚʝʜʝʥʠʠ 

ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʠ ʚ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ. ɺ ʦʧʪʠʯʝʩʢʠʭ ʠ ʠʥʬʨʘʢʨʘʩʥʳʭ 

ʩʠʩʪʝʤʘʭ ʢʘʣʠʙʨʦʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʇʝʨʚʳʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʡ ʧʠʢʩʝʣʷ, ʢʦʪʦʨʳʡ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʧʠʢʩʝʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʬʠʟʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʠʟʣʫʯʝʥʠʷ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʜʘʪʯʠʢ. ʊʘʢʦʡ ʬʠʟʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʤ ʠʟʣʫʯʝʥʠʝʤ. ɺʪʦʨʦʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʫʯʸʪʝ ʵʬʬʝʢʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʯʪʦʙʳ ʚʝʣʠʯʠʥʘ ʧʨʠʥʠʤʘʝʤʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʪʨʘʢʪʦʚʘʣʘʩʴ ʢʘʢ ʠʟʣʫʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʠʩʧʦʣʴʟʫʶʪ, 

ʥʘʧʨʠʤʝʨ, ʚ ʩʨʘʚʥʝʥʠʠ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʨʘʟʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʥʦʩʪʠ [92]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʇʆ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʦ ʦʙʳʯʥʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʛʨʘʤʤʥʦ - ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʘʢʝʪʳ: 

ENVI, ERDAS Imagine, PCI Geomatica, PhotoMod [78, 80, 89]. 
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2.2.4 ʊʝʤʘʪʠʯʝʩʢʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʤʘʪʠʯʝʩʢʦʝ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʴʥʦ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

[73, 74]. 

ɺʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘʮʝʣʝʥʦ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʪʠʧʦʚ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, 

ʧʣʦʱʘʜʥʳʭ ʠ ʣʠʥʝʡʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʬʦʨʤ ʨʝʣʴʝʬʘ 

ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ) ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʠʨʦʢʦ 

ʨʘʟʚʠʪʳʭ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ. ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʥʘʟʥʘʯʝʥʠʡ ʚʠʟʫʘʣʴʥʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ï ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʧʨʦʭʦʜʠʪ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʪʦ ʝʩʪʴ ʧʦʜ 

ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʜʝʰʠʬʨʦʚʱʠʢʘ. ɺ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʚʠʟʫʘʣʴʥʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʣʘʥʜʰʘʬʪʥʦ - ʠʥʜʠʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ [6]. ʊʝʦʨʝʪʠʯʝʩʢʠʤʠ 

ʦʩʥʦʚʘʤʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ: ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʘ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷ ʦʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʤʝʩʪʥʦʩʪʠ; ʪʝʩʥʘʷ ʚʟʘʠʤʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ; ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʤʧʣʝʢʩʘ. ʇʦ ʭʦʨʦʰʦ ʯʸʪʢʦ ʨʘʟʣʠʯʠʤʦʤʫ ʨʠʩʫʥʢʫ ʦʜʥʠʭ ʦʙʲʝʢʪʦʚ 

ʜʝʣʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʩʢʨʳʪʳʭ ʠʣʠ ʥʝʯʸʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚʠʟʫʘʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ ʣʦʛʠʯʝʩʢʦʝ ʨʘʟʤʝʱʝʥʠʝ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʥʝ ʨʝʘʣʠʟʦʚʘʥʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ [52]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʚʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ  [71, 72, 73, 74, 93]. ʊʘʤ ʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ 
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ʩʪʨʦʷʱʠʭʩʷ ʠ ʧʦʩʪʨʦʝʥʥʳʭ ʟʜʘʥʠʡ, ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʪ.ʜ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʚ ʙʦʣʴʰʦʡ 

ʤʝʨʝ ʩʫʙʲʝʢʪʠʚʥʳʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʚʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ, ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʸʪʩʷ ʚʘʞʥʳʤ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʢʩʧʝʨʪʥʳʤ ʤʝʪʦʜʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʚʷʟʠ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʷʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɼɿɿ ʚʩʸ ʙʦʣʝʝ ʘʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʮʠʬʨʦʚʳʝ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʦʚʘʥʠʷ, ʥʦ ʠ ʚʳʧʦʣʥʷʪʴ ʠʭ ʦʧʝʨʘʪʠʚʥʦ ʠ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʢʦʥʦʤʠʝʡ ʯʝʣʦʚʝʯʝʩʢʠʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɺʦʧʨʦʩʘʤ ʦʙʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ  ʥʘʫʯʥʳʭ 

ʪʨʫʜʦʚ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ (ʄʘʣʠʥʥʠʢʦʚ ɺ.ɸ.[71, 72, 73, 93], ʄʘʨʯʫʢʦʚ B.C. [74], ʠ 

ʜʨ.), ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ (ʇʨʵʪʪ ʋ. [116], ʈʠʩ ʋ.ɻ. [92] ʠ ʜʨ.). 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ - ʦʜʠʥ ʠʟ ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ɼɿɿ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, ʚʢʣʶʯʘʶʱʠʡ 

ʚʚʦʜ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʢʦʤʧʴʶʪʝʨ, ʪʝʤʘʪʠʯʝʩʢʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠ ʵʢʩʧʝʨʪʥʫʶ 

ʦʮʝʥʢʫ ʜʘʥʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʨʘ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʥʘ ʨʠʩʫʥʢʝ 2.3 

ʧʨʠʚʝʜʝʥ ʙʣʦʢ ʩʭʝʤʳ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʠʨʦʜʥʦ - 

ʨʝʩʫʨʩʥʦʡ ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʄʠʣʦʚʘʥʦʚʦʡ ʄ.ʉ. [78]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʠʟʫʘʣʴʥʦʛʦ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʜʨʦʙʥʝʝ ʵʪʠ ʤʝʪʦʜʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ ɻʣʘʚʝ 3. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ: ERDAS IMAGINE, ENVI, ARCGIS, GLOBAL MAPPER [10]. 

 

2.2.5 ɸʣʛʦʨʠʪʤ ʦʙʥʘʨʫʞʝʥʠ ̫ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʩʦʩʪʘʚʣʷʶʪ ʢʦʩʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ, ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʦʜʥʦʛʦ 

ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʚʝʨʭʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʨʫʯʥʦʡ 

ʨʘʙʦʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʴʥʦʡ ʠʣʠ ʚʠʟʫʘʣʴʥʦ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʦʨʨʝʢʪʥʦʝ ʧʨʦʚʝʜʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʫʯʘʝʤʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʳ ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʦʟʜʘʪʴ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʦʚ ʥʘ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʭ 

ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ [29, 79, 106, 109, 116]. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ 

ʧʦʜ ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʤʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ 

[60], ʧʦʥʠʤʘʝʤ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʦʡ ʩʮʝʥʳ ʪʠʧʘ ʧʦʷʚʣʝʥʠʷ, 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ. ʇʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʯʠʪʘʶʪʩʷ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʤʦʜʝʣʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʜʜʠʪʠʚʥʦʛʦ ʰʫʤʘ ʠʣʠ ʣʠʥʝʡʥʳʭ ʬʠʣʴʪʨʦʚ  
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ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʬʫʥʢʮʠʠ ʩʭʦʞʝʩʪʠ. 

ɺ ʨʘʙʦʪʝ [18] ʨʘʩʩʤʦʪʨʝʥʦ ʧʷʪʴ ʢʣʘʩʩʦʚ ʢʨʠʪʝʨʠʝʚ ʩʭʦʞʝʩʪʠ (ʦʢʦʣʦ 40 

ʢʨʠʪʝʨʠʝʚ), ʦʩʥʦʚʘʥʥʳʭ ʥʘ: ʢʨʦʩʩ - ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʷʭ, ʜʘʥʥʳʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʳʯʠʩʣʝʥʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ʧʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʬʠʣʴʪʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʫʨʦʚʥʝʡ ʧʠʢʩʝʣʝʡ ʚ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤ 

ʦʢʥʝ, ʨʦʙʘʩʪʥʳʭ ʤʝʨʘʭ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʫ ʨʘʙʦʪʳ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ çéʤʠʥʠʤʘʢʩʥʘʷ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʩʭʦʞʝʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʠ ʧʦʠʩʢʝ ʦʙʲʝʢʪʦʚ ʥʘ 

ʩʪʘʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʦʜʥʘʢʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʰʫʤʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʠʤʘʢʩʥʦʡ ʘʜʜʠʪʠʚʥʦʡ ʠʣʠ ʤʠʥʠʤʘʢʩʥʦʡ 

ʫʩʨʝʜʥʝʥʥʦʡ ʘʜʜʠʪʠʚʥʦʡ ʬʫʥʢʮʠʡ ʩʭʦʞʝʩʪʠ ʜʣʷ ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʥʘ ʩʪʘʪʠʯʝʩʢʠʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ, ʠʩʢʘʞʝʥʥʳʭ ʠʤʧʫʣʴʩʥʳʤ ʰʫʤʦʤ, ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʤʠʥʠʤʘʣʴʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʣʦʞʥʦʡ ʪʨʝʚʦʛʠ ʠ ʧʨʦʧʫʩʢʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 

ʣʦʢʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʬʫʥʢʮʠʷʤʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʪʠʧʘ; ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʠʩʢʘʞʝʥʥʳʭ ʥʠʟʢʠʤ 

ʫʨʦʚʥʝʤ ʛʘʫʩʩʦʚʘ ʰʫʤʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʤʠʥʠʤʘʢʩʥʦʡ 

ʘʜʜʠʪʠʚʥʦʡ ʠʣʠ ʤʠʥʠʤʘʢʩʥʦʡ ʫʩʨʝʜʥʝʥʥʦʡ ʘʜʜʠʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʩʭʦʞʝʩʪʠ, ʪʘʢ 

ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ, ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʣʫʯʰʝʥʥʦʡ 

ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ, ʘ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʛʘʫʩʩʦʚʘ ʰʫʤʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ 

ʷʚʣʷʝʪʩʷ ʫʩʨʝʜʥʝʥʥʘʷ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷéè. 

ɺ ʨʘʙʦʪʝ [82] ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ ʥʘ ʧʨʠʤʝʨʝ ʦʙʥʘʨʫʞʝʥʠʷ ʣʝʩʥʳʭ ʚʳʨʫʙʦʢ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨ 

ʠʩʧʦʣʴʟʦʚʘʣ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ: 

ʤʝʪʦʜ ʚʳʯʠʪʘʥʠʡ, ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʠ ʜʨ. ʆʙʨʘʙʦʪʢʝ 

ʧʦʜʣʝʞʘʣʠ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʠʝ ʢʦʩʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘ ʧʝʨʚʦʤ 
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ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʢʣʘʩʪʝʨʠʟʠʨʦʚʘʣʠʩʴ (ʤʝʪʦʜ k-means), ʘ ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʘʚʪʦʨ 

ʧʨʠʭʦʜʠʪ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʚ ʮʝʣʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʚʳʧʦʣʥʠʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʦʜʥʘʢʦ, ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ (ʚʨʝʤʷ ʛʦʜʘ, ʚʨʝʤʷ ʩʫʪʦʢ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʠ ʜʨ.) ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʥʝ ʚʩʝʛʜʘ 

ʵʬʬʝʢʪʠʚʥʦ. ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʜʫʨʫ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʷʨʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺ ʨʘʙʦʪʝ [19] ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʟʘʜʘʯʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʢʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ. ɸʚʪʦʨʘʤʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʟʦʙʨʘʞʝʥʠʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ï ʦʙʲʝʢʪʥʦʛʦ ʩʦʩʪʘʚʘ ʮʠʬʨʦʚʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʜʫʣʷ 

(çɼʝʪʝʢʪʦʨ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡè - SCD), ʢʦʪʦʨʳʡ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʣʠʥʝʡʢʫ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çENVIè. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʨʘʙʦʪʝ [19] ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʦʙʥʘʨʫʞʝʥʠʷ, ʚʳʜʝʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʥʳʭ 

ʨʘʟʣʠʯʠʡ ʠʟʦʙʨʘʞʝʥʠʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʢʘʢ ʝʸ ʥʘʫʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʪʘʢ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʛʦʜʥʷ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʧʨʦʩ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ, ʚʳʜʝʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʢʨʠʪʝʨʠʝʚ ʩʭʦʞʝʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʘ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ 

ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʇɺʆ), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ 2.4. 
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ʈʠʩʫʥʦʢ 2.4. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʇɺʆ) 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʇɺʆ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 5 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ 

ʠʩʭʦʜʥʳʭ  ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ: 

1 ʵʪʘʧ - ʧʦʜʙʦʨ ʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. 

ʇʨʠ ʧʦʜʙʦʨʝ ʠʩʭʦʜʥʳʭ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʧʘʨ ʢʦʩʤʠʯʝʩʢʠʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ 

ʩʥʠʤʢʦʚ ʦʙʳʯʥʦ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ: 

- ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʦʜʥʦʪʠʧʥʳʤʠ ʩʲʸʤʦʯʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʠʤʝʶʱʠʤʠ ʙʣʠʟʢʠʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ ʩʲʸʤʢʠ, ʙʣʠʟʢʠʝ  

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʷ ʟʦʥʘʣʴʥʳʭ ʩʥʠʤʢʦʚ ʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʩʝʟʦʥ. 

- ʥʘ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʩʥʠʤʢʘʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʣʘʩʪʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʠ/ʠʣʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

2 ʵʪʘʧ - ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʘʨ ʩʥʠʤʢʦʚ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʧʘʨ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʘʣʛʦʨʠʪʤʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʨʘʙʦʪʝ [19] , ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 
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ʦʧʝʨʘʮʠʠ, çéʫʩʪʨʘʥʝʥʠʝ ʫʛʣʦʚʳʭ ʠʩʢʘʞʝʥʠʡ ʥʘ ʧʘʨʝ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʚʳʟʚʘʥʥʳʭ ʫʩʣʦʚʠʷʤʠ ʧʦʣʫʯʝʥʠʷ ʩʥʠʤʢʦʚ; ʚʳʙʦʨ ʥʘ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ  ʧʘʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʩ ʮʝʣʴʶ ʧʨʠʚʝʜʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʢ ʦʜʠʥʘʢʦʚʦʤʫ (ʙʦʣʝʝ ʛʨʫʙʦʤʫ) 

ʨʘʟʨʝʰʝʥʠʶ ï ʚʳʨʘʚʥʠʚʘʥʠʝ ʨʘʟʨʝʰʝʥʠʡ ʬʨʘʛʤʝʥʪʦʚ; ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ 

ʬʨʘʛʤʝʥʪʦʚ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʫʛʣʦʚʳʭ ʪʦʯʝʢ 

ʬʨʘʛʤʝʥʪʘéè. 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʷʨʢʦʩʪʠ ʩʥʠʤʢʦʚ. ʇʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʚʳʟʚʘʥʦ ʪʝʤ, 

ʯʪʦ ʩʥʠʤʢʠ ʧʦʣʫʯʝʥʳ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʠ, ʚʝʨʦʷʪʥʦ, ʧʨʠ 

ʨʘʟʣʠʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʘʙʣʶʜʘʝʪʩʷ ʠʭ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʧʦ ʷʨʢʦʩʪʥʳʤ 

(ʮʚʝʪʦʚʳʤ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʥʝʩʪʨʫʢʪʫʨʥʳʭ ʨʘʟʣʠʯʠʡ 

ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ (ʚʳʟʚʘʥʥʳʭ ʚʣʠʷʥʠʝʤ ʫʩʣʦʚʠʡ ʩʲʝʤʢʠ ʠʣʠ ʠʟʤʝʥʝʥʠʝʤ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʦʚ) ʧʫʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʪʘʢʠʭ ʬʨʘʛʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʦʩʪʦʷʱʝʡ ʚ 

çʚʳʨʘʚʥʠʚʘʥʠʠè ʷʨʢʦʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʠʩʭʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ɼʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪ: ʤʝʪʦʜʦʤ ʵʢʚʘʣʠʟʘʮʠʠ ʛʠʩʪʦʛʨʘʤʤʳ 

(histogram equalization) ʷʨʢʦʩʪʠ, ʤʝʪʦʜʦʤ ʧʨʠʚʝʜʝʥʠʷ ʛʠʩʪʦʛʨʘʤʤʳ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʠʣʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʣʦʢʘʣʴʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʷʨʢʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʤʝʪʦʜʦʤ ʵʢʚʘʣʠʟʘʮʠʠ 

ʛʠʩʪʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.5. 

ʇʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʩʥʠʤʢʦʚ, ʟʥʘʯʝʥʠʝ 

ʨʘʩʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ 2 ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

          

ʛʜʝ - ʨʘʩʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ l ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ 

ʢʣʘʩʩʦʚ i ʠ j; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʣʘʩʩʘ i ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ l; 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʣʘʩʩʘ j ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ l; 
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 - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ l ʜʣʷ ʢʣʘʩʩʘ i ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ l; 

 - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ l ʜʣʷ ʢʣʘʩʩʘ j ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ l; 

 

ʘ) 1989 ʛ. 

 

ʙ) 1996 ʛ. 

 

ʚ) 2003 ʛ. 

 

ʜ) 2013 ʛ. 

ʈʠʩʫʥʦʢ 2.5. ʈʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʤʝʪʦʜʦʤ 

ʵʢʚʘʣʠʟʘʮʠʠ ʛʠʩʪʦʛʨʘʤʤʳ 
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ɸʥʘʣʠʟ ʵʪʦʡ ʬʦʨʤʫʣʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʜʚʫʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʴ ʟʘ 

ʩʯʸʪ ʩʥʠʞʝʥʠʷ ʚʥʫʪʨʠ ʢʣʘʩʩʦʚʳʭ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʦʪʢʣʦʥʝʥʠʡ  ʠ . 

ʉʥʠʞʝʥʠʷ ʚʥʫʪʨʠʢʣʘʩʩʦʚʳʭ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʩʛʣʘʞʠʚʘʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʛʫʣʷʨʠʟʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʦʨʘ ʖ. ʇ. ʇʳʪʴʝʚʘ [19, 88] ʧʦ ʬʦʨʤʫʣʝ: 

                                                                       (2.10) 

ʛʜʝ, ;  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʝʢʪʦʨ ʚʳʧʦʣʥʷʝʪ ʫʩʨʝʜʥʝʥʠʝ ʷʨʢʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦ 

ʫʨʦʚʥʷʤ ʷʨʢʦʩʪʠ ʧʝʨʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ [19]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʧʪʠʤʘʣʝʥ ʚ ʩʣʫʯʘʝ 

ʦʪʩʫʪʩʪʚʠʷ ʰʫʤʘ, ʪʦ ʝʩʪʴ, ʢʦʛʜʘ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʷʨʢʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʦʙʲʝʢʪʫ. ʅʦ ʧʨʠ ʥʘʣʠʯʠʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʰʫʤʘ ʧʦʷʚʣʷʶʪʩʷ 

çʣʦʞʥʳʝè ʫʨʦʚʥʠ ʷʨʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʝʢʪʦʨ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴ, 

ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ [19]. ɺ 

ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʟʥʘʯʠʤʦʡ ʰʫʤʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʣʠʙʦ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʩʛʣʘʞʠʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫʨʦʚʥʝʡ ʷʨʢʦʩʪʠ, ʣʠʙʦ ʧʨʦʚʦʜʷʪ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʝʛʤʝʥʪʘʮʠʶ ʠʩʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʡ ʬʠʣʴʪʨʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʰʫʤʦʚʦʡ ʧʠʢʩʝʣʴ ʥʘ 

ʪʸʤʥʦʤ ʬʦʥʝ ʙʫʜʝʪ ʟʘʤʝʥʝʥ ʥʘ ʪʸʤʥʳʡ, ʘ ʥʝ "ʨʘʟʤʘʟʘʥ" ʧʦ ʦʢʨʝʩʪʥʦʩʪʠ, ʪʦ ʝʩʪʴ 

ʩʦʭʨʘʥʝʥʠʝ ʨʝʟʢʠʭ ʧʝʨʝʧʘʜʦʚ ʠ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʘʚʣʝʥʠʷ ʠʤʧʫʣʴʩʥʳʭ 

ʧʦʤʝʭ [74]. 

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʬʠʣʴʪʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.6 

ʅʘ ʵʪʦʤ ʞʝ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʧʫʪʸʤ ʩʣʝʜʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ: 

ʘ) ʨʘʟʥʦʩʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ: 

R=A - BA,  ʠʣʠ  lgR= lgA - lgBA,                                      (2.11) 
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ʛʜʝ, R, lgR ð ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ, A, lgA - ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

(ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʠʟʤʝʥʝʥʠʡ), BA, lgBA - ʠʟʦʙʨʘʞʝʥʠʝ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ. 

 
ʘ) 1989 ʛ. 

 
ʙ) 1996 ʛ. 

 
ʚ) 2003 ʛ. 

 
ʜ) 2013 ʛ. 

ʈʠʩʫʥʦʢ 2.6. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʬʠʣʴʪʨʘʮʠʷ ʠʜʝʥʪʠʯʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʡ 

ʙ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ: 

                           R = (PC2A (A ï SA) + PC2B (BA ï SBA)),                              (2.12) 

ʛʜʝ, PC2A - ʤʥʦʞʠʪʝʣʴ ʚʪʦʨʦʡ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ A, PC2B - 

ʤʥʦʞʠʪʝʣʴ ʚʪʦʨʦʡ ʛʣʘʚʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ BA, SA - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ A, 

SBA - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʷʨʢʦʩʪʠ BA. 
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ʆʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʇɺʆ ʧʦʢʘʟʘʣ [11], ʯʪʦ ʙʝʟ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʣʫʙʦʢʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʨʘʟʥʦʩʪʠ ʠ ʚʝʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩ 

ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

3 ʵʪʘʧ - ʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʩʥʠʤʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʊʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʥʘ ʧʘʨʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʨʘʛʤʝʥʪʦʚ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ 

ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʨʦʮʝʜʫʨʘ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʟʣʠʯʠʡ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʡ ʧʦ ʚʨʝʤʝʥʠ ʠ ʪʨʫʜʦʸʤʢʦʡ. ʇʨʠ ʝʸ ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʤʝʪʦʜʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ. 

ʘ) ʨʘʟʥʦʩʪʥʳʡ ʤʝʪʦʜ 

ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʳʯʠʩʣʝʥʠʠ ʨʘʟʥʦʩʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʤʝʞʜʫ 

ʜʚʫʤʷ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʦʨʦʛʦʚʦʡ ʦʙʨʘʙʦʪʢʠ (threshold method) 

ʠʩʭʦʜʥʦʡ ʧʘʨʳ ʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ʇʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʩʚʦʜʠʪʩʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʪʦʛʦʚʦʡ ʤʘʪʨʠʮʳ 

ʠʟʤʝʥʝʥʠʡ ɺ={bxy}, ʛʜʝ bxy =1 ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʟʥʘʯʠʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʜʘʥʥʦʡ 

ʪʦʯʢʝ, ʘ bxy =0 ï ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʦʚʦʛʦ. ɸʚʪʦʨʳ ʨʘʙʦʪʳ [11] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʠʤʝʶʱʠʝ 

ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʩʢʘʞʝʥʠʷ ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʲʝʢʪʘʭ, ʦʙʫʩʣʦʚʣʝʥʳ ʚʣʠʷʥʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʚʦʟʤʦʞʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ, ʅʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʦʙʣʘʯʥʦʩʪʠ,  ʘʟʠʤʫʪ 

ʠ ʚʳʩʦʪʘ ʩʦʣʥʮʘ ʧʨʠ ʩʲʝʤʢʝ, ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʠ ʜʨ.  ʬʘʢʪʦʨʦʚ. ʅʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʸʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʩʪʥʦʛʦ 

ʤʝʪʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʭʦʨʦʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʢ ʣʠʥʝʡʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʤʝʞʜʫ ʩʥʠʤʢʘʤʠ, ʧʦʵʪʦʤʫ 

ʝʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʟʦʥ ʠʟʤʝʥʝʥʠʡ ʥʘ ʦʟʝʨʘʭ, ʚʦʜʥʳʭ 

ʘʢʚʘʪʦʨʠʷʭ ʠ ʪ.ʜ. ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʦʪʢʨʳʪʦʡ 

ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʨʦʛ ʭ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʵʤʧʠʨʠʯʝʩʢʠ. 
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ɼʣʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʥʘ 

ʦʩʥʦʚʝ ʚʝʢʪʦʨʦʚ ʠʟʤʝʥʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪʠʨʫʶʱʝʡ ʩʪʘʪʠʩʪʠʢʠ 

ʚʳʩʪʫʧʘʝʪ ʤʦʜʫʣʴ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʧʨʠʟʥʘʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ 

ʟʥʘʯʝʥʠʷʤ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2.7 ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ 

ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ. 

 
ʘ) 1989 ʛ. 

 
ʙ) 1996 ʛ. 
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ʙ) ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA), ʥʘʟʳʚʘʝʤʳʡ ʪʘʢʞʝ ʤʝʪʦʜʦʤ 

ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʛʠʩʪʦʛʨʘʤʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʧʨʘʢʪʠʢʝ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʘʣʛʦʨʠʪʤʘ ʩʦʩʪʦʠʪ ʚ ʘʥʘʣʠʟʝ ʚʨʝʤʝʥʥʳʭ ʜʚʫʤʝʨʥʳʭ 

ʛʠʩʪʦʛʨʘʤʤ. ʇʦʜ ʜʚʫʤʝʨʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʛʠʩʪʦʛʨʘʤʤʘʤʠ ʧʦʥʠʤʘʶʪ 

ʛʠʩʪʦʛʨʘʤʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʠʟʦʙʨʘʞʝʥʠʷʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʫʯʘʩʪʢʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʇʦ ʦʩʷʤ ʛʠʩʪʦʛʨʘʤʤ 

ʦʪʣʦʞʝʥʳ ʷʨʢʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɽʩʣʠ ʜʚʘ ʩʥʠʤʢʘ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʪʦ ʛʠʩʪʦʛʨʘʤʤʘ ʧʦʣʥʦʩʪʴʶ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚʜʦʣʴ 

ʜʠʘʛʦʥʘʣʠ. ɺ ʨʝʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʦʯʢʠ ʛʠʩʪʦʛʨʘʤʤʳ ʫʞʝ ʥʝ ʣʝʞʘʪ ʪʦʯʥʦ ʥʘ ʜʠʘʛʦʥʘʣʠ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʥʠʤʢʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ ʠ 

ʦʜʠʥʘʢʦʚʦ ʦʪʢʘʣʠʙʨʦʚʘʥʳ, ʥʦ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ, ʟʥʘʯʘʱʠʝ ʪʦʯʢʠ ʛʠʩʪʦʛʨʘʤʤʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚʜʦʣʴ ʜʠʘʛʦʥʘʣʠ, ʥʦ ʫʞʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʝʡ. ɺ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʥʠʤʢʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ 

ʢʘʣʠʙʨʦʚʢʫ, ʟʥʘʯʘʱʠʝ ʪʦʯʢʠ ʛʠʩʪʦʛʨʘʤʤʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚʜʦʣʴ ʧʨʷʤʦʡ, ʥʝ 

ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʜʠʘʛʦʥʘʣʠ. ʆʜʥʘʢʦ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘ ʩʥʠʤʢʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʦʜʥʠ ʠ ʪʝ ʞʝ ʥʝʠʟʤʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʪʦʯʢʠ ʥʘ ʛʠʩʪʦʛʨʘʤʤʘʭ 

ʙʫʜʫʪ ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʦʜʥʦʡ çʦʩʥʦʚʥʦʡè ʧʨʷʤʦʡ. 

ɽʩʣʠ ʢʘʢʠʝ-ʪʦ ʦʙʲʝʢʪʳ ʥʘ ʩʥʠʤʢʘʭ ʠʟʤʝʥʷʶʪʩʷ ʠ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ, ʥʘ 

ʛʠʩʪʦʛʨʘʤʤʘʭ ʧʦʷʚʣʷʶʪʩʷ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝ ʥʘ ʧʨʷʤʦʡ, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ, ʣʝʛʢʦ ʧʦʥʷʪʴ, ʢʘʢ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʨʦʝʥ 

ʘʣʛʦʨʠʪʤ ʚʳʜʝʣʝʥʠʷ ʟʦʥ ʠʟʤʝʥʝʥʠʡ ʥʘ ʩʥʠʤʢʘʭ. ɽʛʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʥʘʭʦʞʜʝʥʠʝ ʥʘ ʜʚʫʤʝʨʥʦʡ ʛʠʩʪʦʛʨʘʤʤʝ çʦʩʥʦʚʥʦʡè ʧʨʷʤʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʥʝʠʟʤʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʠ ʧʦʩʪʨʦʝʥʠʝ ʜʚʫʤʝʨʥʦʡ ʪʘʙʣʠʮʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʙʳ ʫʜʘʣʠʪʴ ʩ ʠʟʦʙʨʘʞʝʥʠʷ ʚʩʝ ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ ʵʪʦʡ ʧʨʷʤʦʡ, ʠ ʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʪʦʯʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ ʦ 

ʧʦʣʦʞʝʥʠʠ ʛʣʘʚʥʦʡ ʦʩʠ ʚʨʝʤʝʥʥʦʡ ʛʠʩʪʦʛʨʘʤʤʳ, ʦʥ ʷʚʣʷʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤ ʢ 
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ʣʠʥʝʡʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʷʨʢʦʩʪʥʳʭ ʚʘʨʠʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʟʦʥʳ ʩʠʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ. 

ɺʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʬʫʥʢʮʠʠ ʙʘʟʦʚʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ - ʄʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ. 

ʚ) ʤʝʪʦʜ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʵʪʘʣʦʥʦʤ  

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ  O= {oij}  ʨʘʟʤʝʨʦʤ M* N ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ D  = {dij}   ʨʘʟʤʝʨʦʤ M* N.  ʀʩʧʦʣʴʟʫʝʤʳʡ ʥʘʤʠ ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ 

ʦʙʲʝʢʪʦʚ, ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʩʦʜʝʨʞʠʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʵʪʘʣʦʥʦʤ, ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʳʯʠʩʣʝʥʠʝ ʢʨʠʪʝʨʠʷ ʩʭʦʞʝʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʵʪʘʣʦʥʘ. ʇʨʠ ʵʪʦʤ ʵʪʘʣʦʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩʦ ʚʩʝʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʧʫʪʸʤ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʝʨʭʫ ʚʥʠʟ, ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ʈʝʰʝʥʠʝ ʦ ʧʨʠʩʫʪʩʪʚʠʠ 

ʦʙʲʝʢʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʘʥʘʣʠʟʠʨʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʜʚʫʤʝʨʥʦʡ 

ʬʫʥʢʮʠʠ ʩʭʦʞʝʩʪʠ ʙʦʣʴʰʝ ʧʦʨʦʛʦʚʦʛʦ. ʈʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʦʙʥʘʨʫʞʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʥʘ ʩʪʘʪʠʯʝʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʤʝʪʦʜʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʵʪʘʣʦʥʦʤ ʦʙʳʯʥʦ 

ʚʧrʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [18, 121]: 

- ɺʳʜʝʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ Dkl ( k  ᷾0.. ʄ ï ʪ;l  ᷾0.. .N - ʧ ) ʨʘʟʤʝʨʦʤ 

ʪ*ʧ ʩ ʣʝʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ɺʳʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʠ ʩʭʦʞʝʩʪʠ R ʜʣʷ ʵʪʘʣʦʥʘ O ʠ ʚʳʜʝʣʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ 

Dkl: R = F(O,Dkl), ʛʜʝ F- ʦʧʝʨʘʪʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ [18]; 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʦʙʲʝʢʪʘ ʧʦ ʧʨʘʚʠʣʫ:  

ʝʩʣʠ R>T, ʪʦ Dkl =  O; ʠʥʘʯʝ Dkl Í O, ʛʜʝ T - ʫʨʦʚʝʥʴ ʧʦʨʦʛʘ 

ʉʜʚʠʛ ʚʧʨʘʚʦ ʠʣʠ ʚʥʠʟ ʥʘ ʦʜʠʥ ʧʠʢʩʝʣʴ ʠ ʧʝʨʝʭʦʜ ʢ ʧʫʥʢʪʫ 1. ɽʩʣʠ ʯʠʩʣʦ 

ʩʜʚʠʛʦʚ ʤʝʥʴʰʝ (ʄ - ʪ) * (N- ʧ), ʠʥʘʯʝ ʧʦʠʩʢ ʟʘʚʝʨʰʝʥ. ʆʙʱʝʝ ʯʠʩʣʦ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʬʨʘʛʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ [18] (ʄ - m +1) *  (N - n +1). 

ɺʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʬʫʥʢʮʠʠ ʙʘʟʦʚʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ - ʤʝʪʦʜ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ 

ʵʪʘʣʦʥʦʤ.  
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ʜ) ʄʝʪʦʜ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (NDVI) 

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʸ ʩʦʩʪʦʷʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʠ ʨʘʙʦʪʝ ʩʦ 

ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʦʯʝʥʴ ʧʦʣʝʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʠʥʜʝʢʩʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʂʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʢʦʤʙʠʥʘʮʠʠ 

ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʥʘʣʘʭ, ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʠ ʨʘʩʯʸʪʘ ʧʦ ʵʪʠʤ ʟʥʘʯʝʥʠʷʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʠʥʜʝʢʩʘ, ʘ ʟʘʪʝʤ ʩʪʨʦʠʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʥʘʯʝʥʠʝʤ 

ʚʳʯʠʩʣʝʥʥʦʛʦ ʠʥʜʝʢʩʘ ʚ ʢʘʞʜʦʤ ʧʠʢʩʝʣʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʢʦʣʦ 

160 ʚʘʨʠʘʥʪʦʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ (ʏʝʨʝʧʘʥʦʚ ɸ.ʉ., 2009). ʆʥʠ ʧʦʣʫʯʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʣʠ ʠʟ ʠʟʚʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʠʚʳʭ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚ. ʈʘʩʯʸʪ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʠʥʜʝʢʩʦʚ ʚʳʯʠʩʣʷʶʪ ʥʘ ʙʘʟʠʩʝ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʨʠʚʦʡ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (NDVI) ʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʢʘʪʝʛʦʨʠʠ 

ʧʦ ʩʚʦʡʩʪʚʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʜʝʢʩʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʛʨʫʧʧʳ, 

ʧʦʜʦʙʥʳ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (John Lyon and 

other, 1998; ʏʝʨʝʧʘʥʦʚ A.C., 2009). 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʘʟʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ, 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʦʮʝʥʢʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʈʘʩʯʸʪ ʧʦʣʝʡ ʟʥʘʯʝʥʠʡ 

ʠʥʜʝʢʩʦʚ NDVI ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

                                                                                           (2.13) 

ʛʜʝ, NIR ï ʟʦʥʘʣʴʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ; RED ï ʟʦʥʘʣʴʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ. 

ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʤʝʪʦʜʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʤʠ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

http://wiki.gis-lab.info/w/%D0%A4%D0%B0%D0%B9%D0%BB:Ndvi_%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0.gif
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ʇʦʢʘʞʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ NDVI ʠʥʜʝʢʩʦʚ ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ.  

ʉʥʘʯʘʣʘ, ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ LANDSAT (ʢʘʥʘʣ r

ʢʨʘʩʥʳʡ ʠ ʙʣʠʞʥʠʡ ʀʂ) ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʮʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʥʜʝʢʩʘ NVDI. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ NDVI ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʦʪ -1 ʜʦ 1. 

ʅʘʧʨʠʤʝʨ, ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ NDVI ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʪʝʩʪʦʚʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥ ʦʪ [-0,25 - 0,15] ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 

2.8. 

 
ʘ) 1989 ʛ. 

 
ʙ) 1996 ʛ. 

 
ʚ) 2003 ʛ. 

 
ʜ) 2013 ʛ. 

ʈʠʩʫʥʦʢ 2.8. ʎʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ NDVI ʠʥʜʝʢʩʘ ʠ ʠʭ ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 
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ɼʘʣʝʝ, ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ NDVI ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʜʝʰʠʬʨʦʚʦʯʥʳʝ ʤʘʩʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʩʢʣʶʯʠʪʴ ʠʟ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚʩʝ 

ʦʙʣʘʩʪʠ ʥʘ ʩʥʠʤʢʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ NDVI ʣʝʞʘʪ ʚʥʝ 

ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩ ʜʠʘʧʘʟʦʥʘ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʬʦʨʤʠʨʫʶʪʩʷ 

ʦʙʫʯʘʶʱʠʝ ʦʙʣʘʩʪʠ. ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʵʪʘʧʝ ʚʝʨʠʬʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ. ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʳ ʚʳʜʝʣʷʣʠ ʧʦ 5 ʦʙʫʯʘʶʱʠʭ ʦʙʣʘʩʪʝʡ ʥʘ ʩʥʠʤʢʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ (ʜʦʨʦʛʠ, ʟʘʩʪʨʦʡʢʠ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʦʪʢʨʳʪʳʝ 

ʛʨʫʥʪʳ) ʠ ʢʦʣʠʯʝʩʚʦ ʧʠʢʩʝʣʦʚ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʣʘʩʩʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1000. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠ ̫ ENVI 4.7 ʠ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.9. 

 

ʘ) 1989 ʛ. 
 

ʙ) 1996 ʛ. 
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ʚ) 2003 ʛ. 

 
ʜ) 2013 ʛ. 

ʈʠʩʫʥʦʢ 2.9. ʅʘʙʦʨ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʦʙʣʘʩʪʝʡ ʥʘʤʠ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʩʢʠʨʦʚʘʥʥʦʛʦ ʧʦ ʠʥʜʝʢʩʫ NDVI ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ. 

ʝ) ʤʝʪʦʜ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʍʘʥʦʡ (ɺʴʝʪʥʘʤʘ) ʩ ʚʳʩʦʪʦʡ 

ʩʥʠʞʝʥʠʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʩʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ ʦʪ 5 ʤ ʜʦ 20 ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʊʘʤ ʠʤʝʶʪʩʷ ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ ʠ ʦʙʠʣʴʥʳʝ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ. ɿʜʝʩʴ ʯʸʪʢʦ ʚʳʨʘʞʝʥʳ ʩʫʭʦʡ ʠ ʚʣʘʞʥʳʡ ʩʝʟʦʥʳ. ɺʣʘʞʥʳʡ ʩʝʟʦʥ ʜʣʠʪʩʷ 

ʩ ʤʘʨʪʘ ʧʦ ʦʢʪʷʙʨʴ, ʩʨʝʜʥʷʷ ʚʣʘʞʥʦʩʪʴ ʚ ʥʸʤ ʩʦʩʪʘʚʣʷʝʪ 85%. 

ɸʥʘʣʠʟ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʨʠʚʳʭ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʜʦʞʜʝʚʦʛʦ ʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ 

ʜʠʘʧʘʟʦʥʘʤʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠʭ ʷʚʣʷʶʪʩʷ ʟʝʣʸʥʳʡ ʠ ʩʨʝʜʥʠʡ ʀʂ - ʜʠʘʧʘʟʦʥ ʚ 

ʦʙʣʘʩʪʠ 0.63 - 1.75 ʤʢʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ [102]. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʥʜʝʢʩʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʣʸʛʢʦʩʪʴ ʠʭ 

ʧʦʣʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ, ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʦʚʳʭ ʟʘʜʘʯ ʥʘ 

ʦʩʥʦʚʝ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟʦʙʨʘʞʝʥʠʡ (ʵʪʘʣʦʥʦʚ) ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʣʘʩʩʦʚ. 
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ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʮʝʣʴʶ  

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʫʯʸʪʘ 

ʠʟʤʝʥʝʥʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʠʥʜʝʢʩ: 

 

ʛʜʝ,  - ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʷ ʚ ʟʝʣʝʥʦʤ 

ʜʠʘʧʘʟʦʥʝ,  - ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʷ ʚ ʩʨʝʜʥʝʤ ʀʂ ï 

ʜʠʘʧʘʟʦʥʝ.  

ʇʨʦʚʝʜʸʥʥʳʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ Ŭ ʜʣʷ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ 0.1 ʠ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʟʥʘʯʝʥʠʷ Ŭ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ -0.1. ɸ ʪʘʢʞʝ ʜʣʷ ʦʪʢʨʳʪʳʭ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʟʥʘʯʝʥʠʝ Ŭ 

ʦʪʨʠʮʘʪʝʣʴʥʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʠʥʜʝʢʩʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ Ŭ ʚʦʟʤʦʞʥʦ 

ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ [102]. ʅʘ 

ʨʠʩʫʥʢʝ 2.10 ʧʦʢʘʟʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʠʥʜʝʢʩʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ Ŭ ʜʣʷ 

ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ LANDSAT ʥʘ 

ʧʨʠʤʝʨʝ ʫʯʘʩʪʢʘ ʪʝʨʨʠʪʦʨʠʠ ɺʴʝʪʥʘʤʘ. 

 

ʘ) 1989 ʛ. 

 

ʙ) 1996 ʛ. 
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ʚ) 2003 ʛ. 

 

ʜ) 2013 ʛ. 

ʈʠʩʫʥʦʢ 2.10. ʎʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʧʨʝʜʝʣʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠʣʠ ʥʘ 

ʧʨʝʜʝʣʝ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʲʸʤʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʣʠʷʶʪ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ. ʇʦʵʪʦʤʫ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ ʥʘʡʪʠ ʦʙʣʘʩʪʠ 

ʠʟʤʝʥʝʥʠʡ, ʧʦʣʴʟʫʷʩʴ ʧʨʦʩʪʳʤ ʘʥʘʣʠʟʦʤ ʨʘʟʥʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʯʝʥʴ ʪʨʫʜʥʦ ʦʪʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ, ʦʪ ʠʟʤʝʥʝʥʠʡ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʠ 

ʧʦʠʩʢʝ ʟʦʥ ʠʟʤʝʥʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʥʘʧʨʠʤʝʨ 

ʘʣʛʦʨʠʪʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʠʥʠʤʘʢʩʥʳʝ ʬʫʥʢʮʠʠ ʩʭʦʞʝʩʪʠ [18]. ʕʪʠ ʘʣʛʦʨʠʪʤʳ 

ʜʦʣʞʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʙʣʘʜʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʠʟʤʝʥʝʥʠʷʤ ʫʩʣʦʚʠʡ 

ʩʲʸʤʢʠ ʠ ʢʘʣʠʙʨʦʚʢʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʳʰʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ERDAS IMAGINE, ENVI ʠ 

ScanEx Image Processor ʠ ʜʨʫʛʠʝ [80, 83, 89]. 
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4 ʵʪʘʧ - ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʋʩʧʝʰʥʦʩʪʴ ʨʘʙʦʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠʟʤʝʥʝʥʠʡ ʥʘ ʠʩʭʦʜʥʳʭ ʠʣʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʨʝʰʘʶʱʝʛʦ ʧʨʘʚʠʣʘ. ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʘʶʱʠʝ ʧʨʘʚʠʣʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʦʙʫʯʘʶʱʠʝ ʚʳʙʦʨʢʠ [98]: ʧʨʘʚʠʣʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ; 

ʧʨʘʚʠʣʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (ʧʦ ɹʘʡʝʩʫ). 

ʇʨʘʚʠʣʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ (ʥʘʟʳʚʘʝʤʦʝ ʝʱʝ ʧʨʘʚʠʣʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ - ʉʈ) ʧʦʜʩʯʠʪʳʚʘʝʪ ʩʧʝʢʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ 

ʟʥʘʯʝʥʠʡ ʧʠʢʩʝʣʷ-ʢʘʥʜʠʜʘʪʘ ʠ ʚʝʢʪʦʨʦʤ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʡ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʚʥʘʯʘʣʝ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʧʝʢʪʨʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩ (ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʢʣʘʩʩʳ). ɿʘʪʝʤ ʢʘʥʜʠʜʘʪ - ʧʠʢʩʝʣʴ ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʢʣʘʩʩ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʨʘʩʩʪʦʷʥʠʝ ʉʈ ʤʠʥʠʤʘʣʴʥʦ. ɸʣʛʦʨʠʪʤ, ʨʝʘʣʠʟʫʶʱʠʡ ʨʝʰʘʶʱʝʝ ʧʨʘʚʠʣʦ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʧʦʩʣʝ ʘʣʛʦʨʠʪʤʘ, ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ. 

ʇʨʠ ʵʪʦʤ ʥʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʢʩʝʣʝʡ ʥʝ ʦʩʪʘʸʪʩʷ, ʪʘʢ ʢʘʢ ʣʶʙʦʡ ʧʠʢʩʝʣʴ 

ʩʧʝʢʪʨʘʣʴʥʦ ʙʣʠʟʦʢ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ (ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʵʪʦ ʭʦʨʦʰʦ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ - ʥʝʞʝʣʘʪʝʣʴʥʦ). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʛʨʫʧʧʳ ʧʠʢʩʝʣʝʡ ʩ 

ʥʝʙʦʣʴʰʦʡ ʚʘʨʠʘʮʠʝʡ ʷʨʢʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʦʙʲʝʢʪ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʤ 

ʦʪʩʫʪʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʨʘʜʘʮʠʠ ʷʨʢʦʩʪʠ) ʚʳʧʦʣʥʷʝʪʩʷ ʤʥʦʛʦ ʣʠʰʥʠʭ 

ʦʧʝʨʘʮʠʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʠʢʩʝʣʷ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʢ 

ʩʚʦʝʤʫ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ.  

ɺ ʤʝʪʦʜʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʧʠʢʩʝʣʴ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʢ ʪʦʤʫ 

ʢʣʘʩʩʫ, ʢʦʪʦʨʳʡ ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʬʫʥʢʮʠʶ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɼʘʥʥʳʝ 

ʠʟ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʝʛʦ ʚʝʢʪʦʨʘ 

ʠʟʤʝʨʝʥʠʡ ʄʩ ʠ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ Vc ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʩ ʠ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʢ. ɽʩʣʠ ʥʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʚʝʨʦʷʪʥʦʩʪʴ p ʜʣʷ ʚʩʝʭ ʢʣʘʩʩʦʚ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʦʡ. 

ɽʩʣʠ ʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʜʥʠʭ ʢʣʘʩʩʦʚ ʙʦʣʴʰʝ, ʯʝʤ 

ʜʨʫʛʠʭ, ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʟʘʜʘʪʴ ʥʘʙʦʨ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʠ ʜʣʷ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʂʨʠʪʝʨʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʠʢʩʝʣʷ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ, ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʬʦʨʤʫʣʠʨʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʠʢʩʝʣʴ ʭ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ c ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ  

pc > pi, i = 1ém, ʛʜʝ ʪ ï ʯʠʩʣʦ ʢʣʘʩʩʦʚ; 

pi ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʡ ʢʣʘʩʩ ʩʫʱʝʩʪʚʫʝʪ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʨʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

pc = [-0,5 log {det(Vc)}] ï 0,5[(X ï Mc)T(Vc)-1(X -Mc)],  

                                            pc (ac) > Pi(ac), i = 1...m,                                  (2.15) 

ʛʜʝ, Pc(ac) = log(ac) - [-0,5 log{det(Vc)}] - 0,5[(X - Mc)
T
( Vc)

-1
(A -Mc)] 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʨʠʦʨʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʣʴʝʬʘ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʢ ʥʝʜʦʩʪʘʪʢʘʤ 

ʘʣʛʦʨʠʪʤʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʜʣʷ ʨʘʩʯʸʪʦʚ 

ʵʪʠʤ ʤʝʪʦʜʦʤ ʪʨʝʙʫʶʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʧʘʤʷʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʧʨʠ ʵʪʦʤ 

ʨʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ ʩʘʤʳʤʠ ʣʫʯʰʠʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʦʪʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʦʤ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ ʠ 

ʠʤʝʝʪ ʧʨʦʩʪʦʝ ʨʝʰʘʶʱʝʝ ʧʨʘʚʠʣʦ, ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ, ʪʦʣʴʢʦ  ʪʦʛʜʘ, 

ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ [89]. ʅʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʛʘʧʦʣʠʩʘ ʥʘʭʦʜʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ ʩ ʙʣʠʟʢʠʤʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ 

ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʦʵʪʦʤʫ ʩʧʦʩʦʙ 

ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʦʚ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʩʪʘʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʟʘʜʘʯ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʜʘʶʪ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʢʦʨʦʩʪʴʶ 

ʚʯrʠʩʣʝʥʠʡ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʚʣʠʷʝʪ ʥʘʣʠʯʠʝ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʦʟʜʘʚʘʪʴ ʤʘʩʢʫ ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʯʘʩʪʢʝ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ  
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ʦʙʣʘʯʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ ʠʟ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. 

5 ʵʪʘʧ - ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʭʝʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʷʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʧʦʩʪʦʙʨʘʙʦʪʢʘ, ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʠʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʠ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʩʭʝʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʨʘʩʪʨʦʚʦʡ ʠʣʠ ʚʝʢʪʦʨʥʦʡ ʢʘʨʪʳ. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʢʘʢ ʚʠʟʫʘʣʴʥʦʛʦ, ʪʘʢ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʠ ʜʠʥʘʤʠʢʠ ʣʶʙʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʟʦʥʥʳʭ ʙʳʩʪʨʦʪʝʢʫʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʠʨʦʜʥʦ - ʨʝʩʫʨʩʥʦʡ ʩʠʩʪʝʤʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʭ 

ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 

 

2.3 ʉʦʟʜʘʥʠʝ ʢʘʨʪ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ ʪʠʧʦʚʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [11, 100] ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʨʷʜʫ ʦʧʝʨʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2.3:  

ʊʘʙʣʠʮʘ 2.3 - ʈʷʜ ʦʧʝʨʘʮʠʡ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ  

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʅʦʤʝʨ 

ʦʧʝʨʘʮʠʠ 

ʆʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʠ 

1 ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ, ʚʢʣʶʯʘʶʱʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, ʘʚʪʦʨʩʢʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʜʘʥʥʳʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ɻʝʦʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ. 

2 ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʘ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ. ʈʘʟʨʘʙʦʪʢʘ 

ʤʘʢʝʪʘ ʢʘʨʪʳ, ʩʦʟʜʘʥʠʝ ʚʝʢʪʦʨʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʩʪʨʫʢʪʫʨʳ ʘʪʨʠʙʫʪʠʚʥʦʡ ʪʘʙʣʠʮʳ 

ʜʣʷ ʚʥʝʩʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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3 ɺʝʢʪʦʨʠʟʘʮʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ. ɺʝʢʪʦʨʠʟʘʮʠʷ 

ʨʝʣʴʝʬʘ (ʛʦʨʠʟʦʥʪʘʣʝʡ ʠ ʦʪʤʝʪʦʢ ʚʳʩʦʪ, ʫʨʝʟʦʚ ʚʦʜʳ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ (ʎʄʈ). 

4 ɺʳʷʚʣʝʥʠʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʤʝʥʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʦʙʲʝʢʪʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ɺʝʢʪʦʨʠʟʘʮʠʷ 

ʦʧʦʨʥʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺʝʢʪʦʨʠʟʘʮʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠ 

ʚʪʦʨʠʯʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʦʯʘʛʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦ - ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

5 ɺʳʜʝʣʝʥʠʝ ʢʦʥʪʫʨʦʚ ʠʟʤʝʥʸʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

6 ʅʘʩʳʱʝʥʠʝ ʣʝʛʝʥʜʳ ʩʚʝʜʝʥʠʷʤʠ ʦ ʢʦʤʧʦʥʝʥʪʘʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʜʘʥʥʳʤʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ - ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʜʨʫʛʠʭ ʢʘʨʪ. 

7 ʆʙʲʝʢʪʥʦ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ. ʅʘ ʦʩʥʦʚʝ 

ʚʦʟʚʨʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʡ, ʦʮʝʥʦʯʥʦʡ, 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ.  

 

2.3.1 ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʝʛʘʧʦʣʠʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ: ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ 

ʩʨʝʜʥʝʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʦ ʩʧʫʪʥʠʢʘ LANDSAT, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ ʉʐɸ; ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʠ ʦʯʝʥʴ 

ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʩʦ ʩʧʫʪʥʠʢʦʚ WorldView-1, GeoEye, 

IRS-P5 (Cartosat), SPOT-5, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ ʀʊʎ ñʉʂɸʅʕʂʉ, ʆɸʆ çʉʦʚʟʦʥʜè, 

ʘ ʪʘʢʞʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:100 000 ʠ 1:200 000, ʠ ʜʨʫʛʠʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ (ʩʤ. ʪʘʙʣʠʮʳ. 1.1-1.3). 

ʂʨʦʤʝ ʪʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʧʨʠʦʨʥʳʝ ʜʘʥʥʳʝ 

(ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʜʘʥʥʳʝ ʜʝʪʘʣʴʥʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʩʪʥʦʩʪʠ ʠ ʜʨ.) ʥʘ 

ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʘʭ. 
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ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [14], ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʪʘʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢʘʨʪ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ 

ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʳ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʢʘʨʪʳ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʚʷʟʢʠ ʜʘʥʥʳʭ, ʥʘʥʝʩʝʥʠʷ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʳʚʘʶʪʩʷ ʦʙʲʝʢʪʳ ʤʝʩʪʥʦʩʪʠ (ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʜʦʨʦʛʠ, ʟʘʩʪʨʦʡʢʠ, ʣʝʩʳ ʠ ʪʘʢ ʜʨʫʛʠʝ). 

ʉʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢʘʨʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2.11. 

 

ʈʠʩʫʥʦʢ 2.11. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʦʟʜʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢʘʨʪ 

ʇʨʦʮʝʩʩ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ɻʀʉ - 

ʦʙʦʣʦʯʢʘʭ, ʥʘʧʨʠʤʝʨ, ARCGIS ï ʦʙʦʣʦʯʢʘ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʚʝʢʪʦʨʥʘʷ ʢʘʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɼɿɿ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʥʘʯʘʪʴ ʩʦʟʜʘʚʘʪʴ ʢʘʨʪʫ, ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ 

ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ɻʀʉ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʷ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʯʝʪʳʨʸʭ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ɼʘʣʝʝ ʚʳʙʠʨʘʝʪʩʷ ʢʦʦʨʜʠʥʘʪʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 
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ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʦʝʢʪ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʤʝʩʪʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʥʦ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʄʝʨʢʘʪʦʨʘ (UTM) ʩ 

ʵʣʣʠʧʩʦʠʜʦʤ WGS-84. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ɻʀʉ - ʦʙʦʣʦʯʢʝ ʢʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ 

ʦʮʠʬʨʦʚʳʚʘʝʪʩʷ ʧʦ ʝʜʠʥʦʡ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʦʩʥʦʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ 

ʘʪʨʠʙʫʪʠʚʥʦʡ ʙʘʟ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʸʚ (ʪʘʙʣʠʮʘ 2.4). 

ʉʦʩʪʘʚ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʦʙʲʝʢʪʦʚ [14] 

ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ ʈ52439-2005 [34], ɻʆʉʊ ʈ52571-2006 

[32] ʠ ɻʆʉʊ ʈ51605-2000 [33] ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 2.4.  

ʊʘʙʣʠʮʘ 2.4 - ʅʘʙʦʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ  

ɻʀʉ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʅʘʟʚʘʥʠʝ ʀʤ ̫ ʆʙʲʝʢʪʳ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ  MAT_BASE ʃʠʥʠʠ ʤʝʨʠʜʠʘʥʦʚ ʠ ʧʘʨʘʣʣʝʣʝʡ; ʰʠʨʦʪʘ; ʜʦʣʛʦʪʘ; 

ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ.  

ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ VOD ʆʟʸʨʘ, ʨʝʢʠ, ʧʨʫʜʳ, ʨʫʯʴʠ, ʠʩʪʦʯʥʠʢʠ, ʨʦʜʥʠʢʠ. 

ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʦʦʨʫʞʝʥʠʷ  

VOD_TECH ʂʘʥʘʣʳ; ʙʘʩʩʝʡʥʳ; ʧʣʦʪʠʥʳ; ʚʦʜʦʧʨʦʧʫʩʢʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ; ʢʦʣʦʥʢʠ ʚʦʜʦʟʘʙʦʨʥʳʝ; ʚʦʜʦʧʨʦʚʦʜʳ 

ʥʘʟʝʤʥʳʝ; ʚʦʜʦʧʨʦʚʦʜʳ ʧʦʜʟʝʤʥʳʝ; ʚʦʜʦʭʨʘʥʠʣʠʱʘ; 

ʧʨʫʜʳ. 

ʈʝʣʴʝʬ REL ɻʦʨʠʟʦʥʪʘʣʠ ʩʫʰʠ; ʦʪʤʝʪʢʠ ʚʳʩʦʪ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ VEG ɼʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ; ʢʫʩʪʘʨʥʠʢʠ; ʪʨʘʚʷʥʠʩʪʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ; ʪʝʧʣʠʮʳ, ʦʨʘʥʞʝʨʝʠ; ʣʝʩʥʳʝ ʢʚʘʨʪʘʣʳ; 

ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ; ʚʳʨʫʙʢʠ; ʚʝʪʨʦʚʘʣʳ; ʣʝʩʦʧʦʩʘʜʢʠ;  

ʆʪʢʨʳʪʳʝ ʛʨʫʥʪʳ SOIL ʇʨʦʤʳʰʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ; ʠʟʨʳʪʳʝ ʧʦʚʝʨʭʥʦʩʪʠ; 

ʫʯʘʩʪʢʠ ʟʝʤʣʠ, ʟʘʥʷʪʳʝ ʦʪʭʦʜʘʤʠ. 

ʇʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʳʝ 

ʩʪʨʦʝʥʠʷ 

HOUSE ʆʪʜʝʣʴʥʳʝ ʜʚʦʨʳ; ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʝʥʠʷ ʨʘʟʨʫʰʝʥʥʳʝ; 

ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʝʥʠʷ ʞʠʣʳʝ; ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʝʥʠʷ ʥʝʞʠʣʳʝ. 

ʂʫʣʴʪʦʚʳʝ, ʩʦʮʠʘʣʴʥʳʝ, 

ʩʧʦʨʪʠʚʥʳʝ ʦʙʲʝʢʪʳ 

SOCIAL_ 

OBJ 

ʄʦʥʘʩʪʳʨʠ; ʮʝʨʢʚʠ, ʢʣʘʜʙʠʱʘ; ʧʘʤʷʪʥʠʢʠ, ʤʦʥʫʤʝʥʪʳ, 

ʪʫʨʳ, ʨʳʥʢʠ; ʩʧʦʨʪʠʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; ʩʪʘʜʠʦʥʳ; ʜʚʦʨʮʳ 

ʢʫʣʴʪʫʨʳ, ʰʢʦʣʳ, ʙʦʣʴʥʠʮʳ. 

ʇʨʦʤʳʰʣʝʥʥʳʝ,  

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, 

ʢʦʤʤʫʥʘʣʴʥʳʝ 

ʦʙʲʝʢʪʳ 

TECH_OBJ ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ; ʛʘʨʘʞʠ; ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ; 

ʩʢʣʘʜʳ; ʪʨʫʙʦʧʨʦʚʦʜʳ; ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʳ; ʙʫʜʢʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ; ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; ʩʝʣʴʭʦʟ. 

ʇʨʝʜʧʨʠʷʪʠʷ. ʇʨʦʤʳʰʣʝʥʥʳʝ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʟʘʚʦʜʳ ʩ 
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ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤ ʧʨʦʬʠʣʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʩʚʘʣʢʠ; 

ʥʝʬʪʠ ʠ ʪ.ʜ. 

ʊʨʘʥʩʧʦʨʪ ʠ 

ʩʦʦʨʫʞʝʥʠʷ 

TRANS_ STR ɾʝʣʝʟʥʳʝ ʜʦʨʦʛʠ; ʘʚʪʦʜʦʨʦʛʠ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ 

ʧʦʢʨʳʪʠʝʤ; ʘʚʪʦʜʦʨʦʛʠ ʩ ʧʦʢʨʳʪʠʝʤ; ʘʚʪʦʜʦʨʦʛʠ ʙʝʟ 

ʧʦʢʨʳʪʠʷ; ʛʨʫʥʪʦʚʳʝ ʧʨʦʩʝʣʦʯʥʳʝ ʜʦʨʦʛʠ; ʧʦʣʝʚʳʝ ʠ 

ʣʝʩʥʳʝ ʜʦʨʦʛʠ. 

ʀʟʤʝʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ 

DYM_VOD ʀʟʤʝʥʝʥʠʝ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

DYM_ LAND ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʛʦʜʴʷ, ʣʝʩʘ, 

ʟʘʩʪʨʦʡʢʠ, ʜʦʨʦʛʠ ʠ ʜʨ. 

ʇʦʜʧʠʩʠ SIG ʇʦʷʩʥʠʪʝʣʴʥʳʝ ʧʦʜʧʠʩʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʟʚʘʥʠʷ 

ʦʙʲʝʢʪʦʚ. 

 

ɺ ʪʘʙʣʠʮʝ 2.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ ʠ ʠʭ 

ʢʣʶʯʝʚʳʝ ʠʤʝʥʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʩʦʟʜʘʸʪʩʷ ʠ ʟʘʧʦʣʥʷʝʪʩʷ ʙʘʟʘ ʘʪʨʠʙʫʪʠʚʥʳʭ 

ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʸʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ [14]. 

ʊʘʙʣʠʮʘ 2.5 - ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʨʠʙʫʪʦʚ ʦʙʲʝʢʪʦʚ 

ʀʤʷ ʧʦʣʷ 

 

ɿʥʘʯʝʥʠʝ ʂʦʨʦʪʢʦʝ ʠʤʷ 

ʧʦʣʷ 

ʍʘʨʘʢʪʝʨ ʣʦʢʘʣʠʟʘʮʠʠ 

ʦʙʲʝʢʪʘ 

1. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

 

ʃʠʥʝʡʥʳʡ 

ʃʠʥʠʠ ʤʝʨʠʜʠʘʥʦʚ ʏʠʩʣʦʚʦʝ NUM_ MER 

ʃʠʥʠʠ ʧʘʨʘʣʣʝʣʝʡ ʏʠʩʣʦʚʦʝ NUM_ PAR 

ʐʠʨʦʪʘ ɺʝʱʝʩʪʚʝʥʥʦʝ NUM _LAT 

ɼʦʣʛʦʪʘ ɺʝʱʝʩʪʚʝʥʥʦʝ NUM _LON 

2. ʊʨʘʥʩʧʦʨʪ ʠ ʩʦʦʨʫʞʝʥʠʷ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

 

 

 

ʃʠʥʝʡʥʳʡ 

ʉʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʉʠʤʚʦʣʴʥʦʝ SYM _NAME 

ʊʠʧ (ʢʣʘʩʩ ʜʦʨʦʛʠ) ʉʠʤʚʦʣʴʥʦʝ SYM _TYPE 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 

ʥʦʤʝʨ ʜʦʨʦʛʠ 

ʉʠʤʚʦʣʴʥʦʝ SYM _IDE 

ʄʘʪʝʨʠʘʣ ʧʦʢʨʳʪʠʷ / ʉʠʤʚʦʣʴʥʦʝ SYM _MAT 



97 

ʩʦʦʨʫʞʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʩ 

ʜʚʠʞʝʥʠʷ 

ʏʠʩʣʦʚʦʝ NUM _STR 

ʐʠʨʠʥʘ ʧʨʦʝʟʞʝʡ 

ʯʘʩʪʠ/ʢʦʣʝʠ 

ʏʠʩʣʦʚʦʝ NUM _WID_ʄ 

ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʷ ʏʠʩʣʦʚʦʝ NUM _DIR 

3. ʨʝʣʴʝʬ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

 

ʃʠʥʝʡʥʳʡ 

ʊʦʯʝʯʥʳʡ 

ɻʦʨʠʟʦʥʪʘʣʠ ʏʠʩʣʦʚʦʝ LINE _ IZO 

ɺʳʩʦʪʥʘʷ ʦʪʤʝʪʢʘ ʏʠʩʣʦʚʦʝ LINE _ HIGH_MAR 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʷ ʏʠʩʣʦʚʦʝ LINE _ POS 

4. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER ʇʣʦʘɦʜʥʦʡ 

ʣʠʥʝʡʥʳʡ 

ʪʦʯʝʯʥʳʡ 

ʉʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʉʠʤʚʦʣʴʥʦʝ WATER _NAME  

 

 

ʃʠʥʝʡʥʳʡ, 

ʇʣʦʱʘʜʥʦʡ 

ʊʠʧ ʚʦʜʦʪʦʢʘ (ʚʦʜʦʝʤʘ) ʉʠʤʚʦʣʴʥʦʝ WATER _GEN 

ʉʦʩʪʦʷʥʠʝ ʉʠʤʚʦʣʴʥʦʝ WATER _CON 

ʐʠʨʠʥʘ ʚʦʜʦʪʦʢʘ ɺʝʱʝʩʪʚʝʥʥʦʝ WATER_WID_ʄ 

ʇʨʦʪʦʯʥʦʩʪʴ ʚʦʜʦʝʤʘ ʉʠʤʚʦʣʴʥʦʝ WATER _CHA 

ʆʙʲʸʤ ʚʦʜʦʸʤʘ ɺʝʱʝʩʪʚʝʥʥʦʝ WATER _VOL_ʄ3 

ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʳ ɺʝʱʝʩʪʚʝʥʥʦʝ WATER _ARE_ʄ2 

ʅʘʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ ʉʠʤʚʦʣʴʥʦʝ WATER _APT 

ʉʫʜʦʭʦʜʥʦʩʪʴ ʉʠʤʚʦʣʴʥʦʝ WATER _NAV 

5. ɻʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

 

 

 

 

ʃʠʥʝʡʥʳʡ 

ʊʦʯʝʯʥʳʡ 

ʉʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʉʠʤʚʦʣʴʥʦʝ VOD _NAME 

ʉʦʩʪʦʷʥʠʝ ʉʠʤʚʦʣʴʥʦʝ VOD _CON 

ʄʘʪʝʨʠʘʣ ʩʦʦʨʫʞʝʥʠʷ ʉʠʤʚʦʣʴʥʦʝ VOD _MAT 

ɺʳʩʦʪʘ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ VOD _HET_ʄ 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙ ɺʝʱʝʩʪʚʝʥʥʦʝ VOD _DIR_ʄ 

ɼʣʠʥʘ ʏʠʩʣʦʚʦʝ VOD _LEN_ʄ 

ʏʠʩʣʦ ʪʨʫʙ, ʧʨʦʢʣʘʜʦʢ ʏʠʩʣʦʚʦʝ VOD _NUM 

ʐʠʨʠʥʘ ʏʠʩʣʦʚʦʝ VOD _WID_ʄ 

ʅʘʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ ʉʠʤʚʦʣʴʥʦʝ VOD _APT 

6. ʆʪʢʨʳʪʳʝ ʛʨʫʥʪʳ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  



98 

ʊʠʧ ʉʠʤʚʦʣʴʥʦʝ SOIL _TYP  

ʇʣʦʱʘʜʥʦʡ ʆʩʦʙʝʥʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʉʠʤʚʦʣʴʥʦʝ SOIL _FOP 

ʍʘʨʘʢʪʝʨ ʛʨʫʥʪʘ ʉʠʤʚʦʣʴʥʦʝ SOIL _CHD 

7. ʇʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʝʥʠʷ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

 

 

ʇʣʦʱʘʜʥʦʡ 

ʉʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʉʠʤʚʦʣʴʥʦʝ HOUSE _NAME 

ʊʠʧ ʉʠʤʚʦʣʴʥʦʝ HOUSE _TYP 

ʍʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʠʤʚʦʣʴʥʦʝ HOUSE _CHA 

ʄʘʪʝʨʠʘʣ ʩʦʦʨʫʞʝʥʠʷ ʉʠʤʚʦʣʴʥʦʝ HOUSE _MAT 

ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʟʝʤʥʦʡ/ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʠʤʚʦʣʴʥʦʝ HOUSE _ART 

8. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

 

 

ʇʣʦʱʘʜʥʦʡ 

ʃʠʥʝʡʥʳʡ 

ɺʠʜ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʉʠʤʚʦʣʴʥʦʝ VEG _TYP 

ʍʘʨʘʢʪʝʨ ʨʘʟʤʝʱʝʥʠʷ ʉʠʤʚʦʣʴʥʦʝ VEG _CHA 

ʉʦʩʪʦʷʥʠʝ ʉʠʤʚʦʣʴʥʦʝ VEG _CON 

ʉʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ ʉʠʤʚʦʣʴʥʦʝ VEG _STR 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʉʠʤʚʦʣʴʥʦʝ VEG _ORI 

ʉʦʤʢʥʫʪʦʩʪʴ ʜʨʝʚʦʩʪʦʷ ʉʠʤʚʦʣʴʥʦʝ VEG _DEN 

9. ʇʨʦʤʳʰʣʝʥʥʳʝ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʙʲʝʢʪʳ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

ʇʣʦʱʘʜʥʦʡ 

ʊʦʯʝʯʥʳʡ 

ʉʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʉʠʤʚʦʣʴʥʦʝ TECH _NAME 

ʅʘʟʥʘʯʝʥʠʝ ʉʠʤʚʦʣʴʥʦʝ TECH _ APT 

ʄʘʪʝʨʠʘʣ ʩʦʦʨʫʞʝʥʠʷ ʉʠʤʚʦʣʴʥʦʝ TECH _ MAT 

10. ʂʫʣʴʪʦʚʳʝ, ʩʦʮʠʘʣʴʥʳʝ, ʩʧʦʨʪʠʚʥʳʝ ʦʙʲʝʢʪʳ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

ʇʣʦʱʘʜʥʦʡ ʉʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʉʠʤʚʦʣʴʥʦʝ SOCIAL _ NAME 

ʅʘʟʥʘʯʝʥʠʝ ʉʠʤʚʦʣʴʥʦʝ SOCIAL _ APT 

11. ʀʟʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

 

ʇʣʦʱʘʜʥʦʡ 

ʊʦʯʝʯʥʳʡ 

ʉʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʉʠʤʚʦʣʴʥʦʝ DYM _ NAME 

ʇʣʦʱʘʜʴ ʠʟʤʝʥʝʥʠʷ ɺʝʱʝʩʪʚʝʥʥʦʝ DYM_SQR 

ʉʦʩʪʦʷʥʠʝ ʉʠʤʚʦʣʴʥʦʝ DYM _COND 

ʋʨʦʚʝʥʴ ʫʨʝʟʳ ʚʦʜʳ ɺʝʱʝʩʪʚʝʥʥʦʝ DYM _LEVEL 
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ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʉʠʤʚʦʣʴʥʦʝ DYM_CHAR 

12. ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʅʦʤʝʨ ʦʙʲʝʢʪʘ ʏʠʩʣʦʚʦʝ NUMBER  

 

ʇʣʦʱʘʜʥʦʡ 

ʊʦʯʝʯʥʳʡ 

ʉʦʙʩʪʚʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʉʠʤʚʦʣʴʥʦʝ LAND _ NAME 

ʇʣʦʱʘʜʴ ʠʟʤʝʥʝʥʠʷ ɺʝɦʝʩʪʚʝʥʥʦʝ LAND _SQR 

ʉʦʩʪʦʷʥʠʝ ʉʠʤʚʦʣʴʥʦʝ LAND _COND 

ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʉʠʤʚʦʣʴʥʦʝ LAND _CHAR 

 

ɺʳʧʦʣʥʝʥʠʝ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢʘʨʪ (ʦʙʟʦʨʥʘʷ ʢʘʨʪʘ 

ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʠ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ʅʘ 

ʢʘʨʪʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʜʦʨʦʞʥʘʷ ʩʝʪʴ, ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʛʠʜʨʦʛʨʘʬʠʷ ʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʨʝʣʴʝʬ, ʧʨʦʤʳʰʣʝʥʥʳʝ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʦʙʲʝʢʪʳ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʠ ʛʨʫʥʪʳ, ʛʨʘʥʠʮʳ ʠ 

ʦʛʨʘʞʜʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʜʧʠʩʠ [14]. 

 

2.3.2 ʉʦʩʪʘʚʣʝʥʠʝ ʩʝʨʠʠ ʢʘʨʪʦʩʭʝʤʘ ʠʟʤʝʥʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ɺʴʝʪʥʘʤʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 2.6 ʧʨʠʤʝʨʥʳʡ ʥʘʙʦʨ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ [123], 

ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʘʫʯʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ 

ʧʨʠʨʦʜʥʦ - ʨʝʩʫʨʩʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʆʙʥʦʚʣʝʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʵʪʠʭ ʢʘʨʪ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ  ʠ ʜʘʥʥʳʭ ʧʦʣʝʚʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʩʝʨʠʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʦʪʨʘʞʘʶʱʠʝ ʜʠʥʘʤʠʢʫ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʛʘʧʦʣʠʩʘ. 

ʊʘʢ ʢʘʢ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʚʳʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ - 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʤʝʛʘʧʦʣʠʩʝ. 
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ʊʘʙʣʠʮʘ 2.6 - ɺʠʜʳ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

 ̄

 
ɺʠʜʳ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ 

ʉʨʦʢ 

ʦʙʥʦʚʣʝʥʠʷ 

1 ʂʘʨʪʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʝʛʘʧʦʣʠʩʘ  1 ʛʦʜ 

2 ʂʘʨʪʘ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʧʨʠʙʨʝʞʥʳʭ ʟʘʱʠʪʥʳʭ ʧʦʣʦʩ  1 ʛʦʜ 

3 ʂʘʨʪʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʩʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ  1 ʛʦʜ 

4 ʂʘʨʪʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ  ʤʝʛʘʧʦʣʠʩʘ ʧʦ ʢʣʘʩʩʫ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ 

1 ʛʦʜ 

5 ʂʘʨʪʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ  ʤʝʛʘʧʦʣʠʩʘ ʧʦ 

ʠʥʜʝʢʩʫ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ 

1 ʛʦʜ 

6 ʂʘʨʪʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

1 ʛʦʜ 

7 ʂʘʨʪʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ  

1 ʛʦʜ 

8 ʂʘʨʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʜʦʥʥʳʭ ʛʨʫʥʪʦʚ ʥʘ ʚʦʜʦʪʦʢʘʭ ʛʦʨʦʜʘ  1 ʛʦʜ 

9 ʂʘʨʪʘ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʥʥʳʭ ʛʨʫʥʪʦʚ ʧʦ ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ  1 ʛʦʜ 

10 ʂʘʨʪʘ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʣʠʮʝʥʟʠʠ ʥʘ  ʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ/ʠʣʠ ʜʦʛʦʚʦʨʳ ʥʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ 

1 ʛʦʜ 

11 ʂʘʨʪʘ ʟʦʥ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʟʘʙʦʨʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 1 ʛʦʜ 

12 ʂʘʨʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʚʘʪʦʨʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʣʠʮʝʥʟʠʠ  ʂʚʘʨʪʘʣ 

13 ʂʘʨʪʘ ʧʨʦʚʝʜʝʥʠʷ  ʨʘʙʦʪ  ʧʦ  ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ  ʦʟʜʦʨʦʚʣʝʥʠʶ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʤʝʛʘʧʦʣʠʩʘ 

1 ʛʦʜ 

14 ʂʘʨʪʘ ʦʯʠʩʪʢʠ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʡ ʠ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ 

1 ʛʦʜ 

15 ʂʘʨʪʘ ʟʘʪʦʥʫʚʰʠʭ ʬʨʘʛʤʝʥʪʦʚ ʩʫʜʦʚʳʭ ʠ  ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʚ ʘʢʚʘʪʦʨʠʷʭ ʤʝʛʘʧʦʣʠʩʘ 

ʂʚʘʨʪʘʣ 

16 ʂʘʨʪʘ ʘʚʘʨʠʡʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ  ʥʘ  ʘʢʚʘʪʦʨʠʷʭ 

ʤʝʛʘʧʦʣʠʩʘ  

ʇʦ ʟʘʧʨʦʩʫ 

17 ʇʨʦʛʥʦʟʥʳʝ ʤʦʜʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ  ʘʚʘʨʠʡʥʳʭ  ʟʘʛʨʷʟʥʝʥʠʡ  ʇʦ ʟʘʧʨʦʩʫ 

ʂʘʢ ʤʳ ʧʦʢʘʟʘʣʠ ʚʳʰʝ, ʩʦʟʜʘʥʠʝ ʩʝʨʠʠ ʢʘʨʪ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚʢʣʶʯʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʨʷʜʘ ʨʘʙʦʪ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 
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- ʧʦʜʛʦʪʦʚʢʫ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ;  

- ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʠʩʭʦʜʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ, ʦʪʦʙʨʘʞʘʶʱʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʠ ʧʨʠʨʦʜʥʦ - 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʫʩʣʦʚʠʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʮʠʬʨʦʚʳʭ ʨʘʩʪʨʦʚʳʭ ʩʣʦʸʚ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʠʟʤʝʥʝʥʠʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʝ ʠ  ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʤʝʛʘʧʦʣʠʩʘ. 

ʇʝʨʝʯʝʥʴ ʩʦʩʪʘʚʘ ʢʘʨʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʩʝʨʠʶ ʢʘʨʪ ʠʟʤʝʥʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʝʥ, ʠ ʚ ʦʩʥʦʚʥʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʝʢʪʨʦʤ ʨʝʰʘʝʤʳʭ  ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʢʘʨʪʳ ʜʠʥʘʤʠʢʠ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ, ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʠʭ ʚʦʜʦʩʙʦʨʥʳʝ ʙʘʩʩʝʡʥʳ ʠ ʜʨʫʛʠʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʝʨʠʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʠʟʤʝʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʥʥʳʝ ʚ ɻʀʉ - ʦʙʦʣʦʯʢʝ 

ʚʝʢʪʦʨʥʳʝ ʩʣʦʠ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 2.4 ʠ 2.5. ɺʩʷ ʩʝʨʠʷ ʢʘʨʪ ʩʦʩʪʘʚʣʷʝʪʩʷ 

ʥʘ ʝʜʠʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. 

ɺʩʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʮʠʬʨʦʚʳʚʘʶʪʩʷ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʚ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʚ ʚʝʢʪʦʨʥʦʤ ʩʣʦʝ çʀʟʤʝʥʝʥʠʷè. ʅʘ ʢʘʨʪʘʭ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʢʘʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʢʘʨʪʝ ʧʦʢʘʟʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʚʠʜʝ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʧʨʠʙʨʝʞʥʳʭ ʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʦʙʲʝʢʪʦʚ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ, ʢʣʘʩʩ ʠʟʤʝʥʝʥʠʡ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚʝʢʪʦʨʥʳʡ ʩʣʦʡ ʠ 
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ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʦʜʥʦʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʝʢʪʦʨʥʳʭ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ 

ʚ ʚʠʜʝ SHP-ʬʘʡʣʘ. 

ɺ ʛʣʘʚʝ 3 ʤʳ ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠ ʦʮʠʬʨʦʚʢʠ 

ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ ʚ ʤʘʩʰʪʘʙʝ 1:100 000 ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ 

ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʦ - ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʦʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ.  

 

2.4 ʀʪʦʛʦʚʘʷ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʣʠ ʢʘʨʪ 

ʠʟʤʝʥʝʥʠʡ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʧʫʪʸʤ ʩʦʚʤʝʱʝʥʠʷ 

ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ, ʙʫʜʴ ʪʦ ʠʩʭʦʜʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ, ʪʨʝʙʫʶʪ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, 

ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʙʳʣʘ ʙʳ ʦʮʝʥʢʘ ʨʝʘʣʴʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʪ.ʝ. ʠʭ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʠʣʠ ʵʪʦ ʧʦʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ 

ʠʩʢʘʞʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʳʭ  ʦʙʲʝʢʪʦʚ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ [67]. ʊʘʢʘʷ ʦʮʝʥʢʘ 

ʦʩʦʙʝʥʥʦ  ʚʘʞʥʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʯʝʤ ʧʨʠ 

ʚʠʟʫʘʣʴʥʦʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ, ʢʦʛʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-ʵʢʩʧʝʨʪ ʚʠʟʫʘʣʴʥʦ ʚʳʧʦʣʥʷʝʪ 

ʦʙʨʠʩʦʚʢʫ ʢʦʥʪʫʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʦʙʱʘʝʪ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ  

ʦʪʙʨʘʩʳʚʘʝʪ ʥʝʥʫʞʥʳʝ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʦʙʲʝʢʪʳ ʠ ʜʝʪʘʣʠ.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʤʫ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ 

ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʨʘʙʦʪ ʜʨʫʛʠʭ 

ʫʯʝʥʥʳʭ, ʧʦʷʚʣʝʥʠʝ ʬʠʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʧʨʠʯʠʥ. 

ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʩʥʠʤʢʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʚʰʠʭ ʩʦʩʪʦʷʥʠʝ ʦʜʥʦʡ 

ʠ ʪʦʡ ʞʝ ʤʝʩʪʥʦʩʪʠ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʘ. ɺ ʨʷʜʝ ʜʨʫʛʠʭ 

ʩʣʫʯʘʷʭ, ʠ ʪʘʢʠʭ ʙʳʣʦ ʥʝʤʘʣʦ, ʚʥʫʪʨʠʛʦʜʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʦʚ 



103 

ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ, ʟʘ ʜʝʩʷʪʢʠ ʣʝʪ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʢ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʰʠʙʢʘʤ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʡ  ʨʝʯʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʩʨʘʚʥʝʥʠʝ ʢʦʩʤʦʩʥʠʤʢʦʚ, ʩʜʝʣʘʥʥʳʭ ʚ ʧʘʚʦʜʦʢ ʠ ʤʝʞʝʥʴ. ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ 

ʧʦʷʚʣʝʥʠʷ ʬʠʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ï ʥʝʠʟʙʝʞʥʳʝ çʪʝʭʥʠʯʝʩʢʠʝè ʧʦʛʨʝʰʥʦʩʪʠ ʚ 

ʧʦʣʦʞʝʥʠʠ ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʥʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ 

[67, 125]. 

ɺ ʩʣʫʯʘʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʥʝʢʦʪʦʨʳʝ ʵʢʚʠʚʘʣʝʥʪʳ ʨʘʟʥʦʚʨʝʤʝʥʥʳʝ ʢʦʩʤʦʩʥʠʤʢʦʚ, ʬʠʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʧʦʣʥʝʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʦʙʝʩʧʝʯʠʪʴ ʠʜʝʘʣʴʥʦʝ ʥʘʣʦʞʝʥʠʝ ʧʠʢʩʝʣʦʚ ʧʦ ʚʩʝʡ 

ʩʦʧʦʩʪʘʚʣʷʝʤʦʡ ʧʣʦʱʘʜʠ ʩʥʠʤʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʣʴʟʷ. ʇʦʛʨʝʰʥʦʩʪʴ ʩʦʚʤʝʱʝʥʠʷ 

ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ, ʝʩʣʠ ʩʥʠʤʢʠ ʧʦʣʫʯʝʥʳ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʠʣʠ 

ʘʥʘʣʦʛʠʯʥʦʡ  ʩʲʸʤʦʯʥʦʡ ʩʠʩʪʝʤʦʡ, ʘ ʧʨʠ ʚʟʘʠʤʥʦʤ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʜʝʥʪʠʯʥʳʝ ʪʦʯʢʠ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ, 

ʪʦʯʥʦʩʪʴ ʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʦʚ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʧʠʢʩʝʣʘ ʠ 

ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʨʘʟʤʝʨʝ ʧʠʢʩʝʣʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʥʠʤʢʦʚ 30 ʤ ʧʦʛʨʝʰʥʦʩʪʴ ʠʭ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʙʝʟ ʫʯʸʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʦʩʪʘʚʠʪ 45 ʤ, 

ʧʦʛʨʝʰʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ï ʥʝ ʤʝʥʴʰʝ ʦʜʥʦʛʦ ʧʠʢʩʝʣʘ, ʪ. ʝ. 

ʠʟʤʝʥʝʥʠʷ ʚ ʧʣʦʱʘʜʠ ʜʘʞʝ ʚ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʪʦʯʥʝʝ 1 ʛʘ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʧʝʨʝʭʦʜʥʳʭ ʢʘʨʪ ʚ ʚʝʢʪʦʨʥʦʤ ʬʦʨʤʘʪʝ, 

ʢʨʦʤʝ ʧʦʛʨʝʰʥʦʩʪʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠʩʭʦʜʥʳʭ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʪ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʠʬʨʦʚʢʠ [67].  
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2.5 ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ 2 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩ ʮʝʣʴʶ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʸʤʦʢ. ɺ ʛʣʘʚʝ 

ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʵʪʘʧʳ ʠ ʦʙʦʩʥʦʚʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʧʦʣʦʞʝʥʥʳʝ 

ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. 

ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʛʣʘʚʳ ʧʦʢʘʟʘʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʙʘʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ 

ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ ɻʀʉ ï ʢʘʨʪʳ ʛʠʜʨʦʛʨʘʬʠʠ ʠ ʵʢʦʩʠʩʪʝʤ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʦʧʠʩʘʥʠʝʤ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ 

ʩʝʨʠʷ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ (ʦʙʲʝʢʪʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ). 
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3. ɸʇʈʆɹɸʎʀʗ ʄɽʊʆɼʀʂʀ ʆɹʅɸʈʋɾɽʅʀʗ ʀ 

ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀʗ ʀɿʄɽʅɽʅʀʁ ʇʆɺɽʈʍʅʆʉʊʅʓʍ ɺʆɼʅʓʍ 

ʆɹʒɽʂʊʆɺ ʅɸ ʇʈʀʄɽʈɽ ʄɽɻɸʇʆʃʀʉɸ ʍɸʅʆʁ (ɺʔɽʊʅɸʄ) 

 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ.  

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʘʧʨʦʙʘʮʠʠ ʤʝʪʦʜʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʦʜʦʙʨʘʪʴ 

ʪʝʩʪʦʚʫʶ ʪʝʨʨʠʪʦʨʠʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʘ ʦʪʚʝʯʘʣʘ ʤʘʩʰʪʘʙʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 1:100 000 ʠ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ (ʚʦʜʦʸʤʳ, ʨʝʢʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ) ʠ ʵʣʝʤʝʥʪʳ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ - ʜʦʨʦʛʠ, ʤʘʣʦʵʪʘʞʥʘʷ ʟʘʩʪʨʦʡʢʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ. ʉ ʫʯʝʪʦʤ 

ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʝʨʨʠʪʦʨʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ 

ʍʘʥʦʡʩʢʦʤ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʍʘʥʦʡ (ɺʴʝʪʥʘʤ). 

 

3.1 ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʆʙʱʝʝ ʧʦʣʦʞʝʥʠʝ: ʍʘʥʦʡ ï ʵʪʦ ʩʪʦʣʠʮʘ ʠ ʢʨʫʧʥʳʡ ʛʦʨʦʜ ɺʴʝʪʥʘʤʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʂʨʘʩʥʦʡ ʨʝʢʠ ʠ ʚ ʝʸ ʫʩʪʴʝ, ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʩ 20Á53ǋN, 105Á44'E - 21Á23'N, 106Á02'E. ʇʦʩʣʝ ʨʘʩʰʠʨʝʥʠʷ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ ʚ ʘʚʛʫʩʪʝ 2008 ʛ., ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 3324,92 

ʢʤ
2
. ʍʘʥʦʡ ʦʙʣʘʜʘʝʪ ʪʠʧʠʯʥʳʤ ʢʣʠʤʘʪʦʤ ʜʣʷ ʩʝʚʝʨʥʦʛʦ ʨʝʛʠʦʥʘ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʣʘʞʥʦ - ʤʫʩʩʦʥʥʦʛʦ ʪʨʦʧʠʯʝʩʢʦʛʦ, ʩ ʞʘʨʢʠʤ ʣʝʪʦʤ, ʦʙʠʣʠʝʤ 

ʦʩʘʜʢʦʚ ʠ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ.  

ʊʝʩʪʦʚʘʷ ʪʝʨʨʠʪʦʨʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ 105Á43'3"E  20Á56'31"N ï 

105Á52'29"E 21Á9'234"N. ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ 16 ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ  ʪʝʨʨʠʪʦʨʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ - 16,07 ʢʤ, ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ - 23,77 

ʢʤ, ʧʣʦʱʘʜʴ 41553 ʛʘ, ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʛʫʩʪʦʪʘ ʟʘʩʪʨʦʡʢʠ ʚʳʩʦʢʘʷ [131] 

(ʨʠʩʫʥʦʢ 3.1). 
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ʈʠʩʫʥʦʢ 3.1. ʂʘʨʪʦʩʭʝʤʘ ʛ. ʍʘʥʦʡ, 

ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤʠ ʣʠʥʠʷʤʠ 

ʃʘʥʜʰʘʬʪ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʷ. ʀʟ-ʟʘ ʚʣʠʷʥʠʷ ʤʥʦʛʠʭ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʛʦʨʦʜ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʢʦʥʪʨʘʩʪ ʨʝʣʴʝʬʘ. ʏʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʦ - 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ɺ ʨʝʣʴʝʬʝ ʧʨʝʦʙʣʘʜʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʬʦʨʤ: 

- ʍʦʣʤʳ ʠ ʛʦʨʳ: ʛʦʨʥʘʷ ʤʝʩʪʥʦʩʪʴ ʥʘ ʟʘʧʘʜʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

30% ʧʣʦʱʘʜʠ, ʥʠʞʝ ʩʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ ʦʪ 5 ʤ ʜʦ 20 ʤ ʩ ʩʝʚʝʨʦ - ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-

ʟʘʧʘʜʝ ʠ ʥʠʞʝ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʩʪʘʚʣʷʶʪ ʛʦʨʳ ʩʦ ʩʨʝʜʥʝʡ 

ʚʳʩʦʪʦʡ 400 - 600 ʤ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, ʢʘʨʙʦʥʘʪʦʚ. 

- ʈʘʚʥʠʥʘ: ʝʸ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 60% ʪʝʨʨʠʪʦʨʠʠ, ʨʝʣʴʝʬ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʠʡ ʩ ʚʳʩʦʪʘʤʠ ʥʠʞʝ 20ʤ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢʝ, ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ 

ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ. ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʠʥʳ ʨʘʩʯʣʝʥʝʥʘ ʛʫʩʪʳʤʠ ʨʝʢʘʤʠ ʠ ʢʘʥʘʣʘʤʠ.  

ʈʝʣʴʝʬʦʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʦʙʫʩʣʦʚʣʝʥ ʜʝʣʴʪʦʡ ʂʨʘʩʥʦʡ ʨʝʢʠ ʩ 

ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʦʯʚʘʤʠ (ʩ ʫʯʸʪʦʤ 4/5 ʧʣʦʱʘʜʠ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ), ʢʦʪʦʨʘʷ 

ʟʘʭʚʘʪʳʚʘʝʪ ʧʦʣʥʦʩʪʴʶ ʍʘʥʦʡʩʢʠʡ ʮʝʥʪʨ. 

ʍʘʥʦʡ ʠʤʝʝʪ ʧʣʦʱʘʜʠ ʧʨʠʨʦʜʥʳʭ ʟʝʤʝʣʴ 92097 ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ 47,4%, ʣʝʩʘ 8,6%, ʠ 19.26% ʞʠʣʳʝ ʟʝʤʣʠ. 

ʇʦʯʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʜʝʣʴʪʝ ʂʨʘʩʥʦʡ ʨʝʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʘʣʣʶʚʠʘʣʴʥʳʝ ʧʦʯʚʳ. ʇʨʦʮʝʩʩ ʦʩʘʞʜʝʥʠʷ, ʥʘʤʳʚʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʷ 
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ʨʘʟʣʠʯʥʳʭ ʟʝʤʝʣʴ ʩʦʟʜʘʣ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʧʦʯʚ. ʆʥʠ ʠʤʝʶʪ ʩʣʘʙʦ ʢʠʩʣʳʝ ʠ 

ʢʠʩʣʳʝ ʪʠʧʳ ʧʦʯʚ ʩ ʛʫʤʫʩʦʤ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʦʪ ʫʤʝʨʝʥʥʳʭ ʜʦ 

ʙʝʜʥʳʭ. 

ʍʘʥʦʡ ʠʤʝʝʪ ʤʥʦʛʦ ʦʟʸʨ, ʙʦʣʦʪ, ʧʨʫʜʦʚ, ʧʦʵʪʦʤʫ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʪʫʨʠʟʤʘ, ʥʦ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʨʝʣʴʝʬʘ ʠ ʧʣʦʭʦʛʦ 

ʜʨʝʥʘʞʘ, ʨʝʛʫʣʷʨʥʦ ʧʨʦʠʩʭʦʜʷʱʠʝ ʣʦʢʘʣʴʥʳʝ ʥʘʚʦʜʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʝʟʦʥʘ 

ʜʦʞʜʝʡ. ʅʠʟʢʠʝ ʭʦʣʤʳ ʥʘ ʩʝʚʝʨʝ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʍʘʥʦʡ, 

ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʫʨʠʟʤʘ. 

ʉʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ. ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʠʤʝʝʪ 

ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʮʠʠ (110 - 130 ʢʢʘʣ/ʩʤ
2
 ʚ ʛʦʜ). ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ 

ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʚ ʛʦʜ ʦʪ 1300 ʜʦ 1700 ʯ., ʦʩʦʙʝʥʥʦ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʣʝʪʥʠʝ 

ʤʝʩʷʮʳ (ʦʢʘʟʳʚʘʝʪʩʷ ʠʶʣʴ ʩ ʩʨʝʜʥʝʤ 165,4 ʯ.). ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ 42,8
o
C, ʘʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ 2,7

o
C, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʦʣʝʙʥʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 23 - 24Áʉ, ʝʸ ʚʦʟʜʫʭ ʩʦʟʜʘʣ ʯʸʪʢʦʝ ʨʘʟʣʠʯʠʝ ʚ ʜʚʫʭ 

ʩʝʟʦʥʘʭ [122]: 

- ɾʘʨʢʠʡ ʩʝʟʦʥ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ, ʩʦ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ 24Áʉ 

ʜʦ 29,3
o
C. ʄʝʩʷʮ ʩ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʠʶʣʝ. 

- ʍʦʣʦʜʥʳʡ ʩʝʟʦʥ ʩ ʥʦʷʙʨʷ ʧʦ ʘʧʨʝʣʴ, ʩʦ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʪ 

16,6
o
C ʜʦ 21,6

o
C.  

ɺʣʘʞʥʦʩʪʴ. ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʪʝʩʪʦʚʦʤ ʨʘʡʦʥʝ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ ʠ 

ʢʦʣʝʙʥʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 84 - 86%. ʉʝʟʦʥ ʤʝʣʢʠʭ ʜʦʞʜʝʡ (ʝʞʝʛʦʜʥʦ - ʤʘʨʪ ʠ 

ʘʧʨʝʣʴ) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʣʘʞʥʳʤ ʧʝʨʠʦʜʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ 

ʟʠʤʳ (ʜʝʢʘʙʨʴ ʠ ʷʥʚʘʨʴ), ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʩʫʭʦʛʦ ʩʝʚʝʨʦ - ʚʦʩʪʦʯʥʦʛʦ ʤʫʩʩʦʥʘ, 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʫʭʠʤ ʩʝʟʦʥʦʤ ʚ ʛʦʜʫ. 

ʆʩʘʜʢʠ. ʅʘ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʭʦʜʷʪʩʷ ʜʦʚʦʣʴʥʦ ʦʙʠʣʴʥʳʝ ʦʩʘʜʢʠ, 

ʯʝʤ ʚ ʜʨʫʛʠʭ ʦʢʨʝʩʪʥʳʭ ʨʝʛʠʦʥʘʭ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 1608,19 ʤʤ. ʀʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʦʙʲʸʤ ʦʩʘʜʢʦʚ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ ʙʦʣʴʰʝ ʯʝʤ ʥʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ. ʅʘʠʙʦʣʴʰʠʡ 

ʝʞʝʛʦʜʥʳʡ ʫʨʦʚʝʥʴ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 2977,9 ʤʤ (2008 ʛ.) ʠ ʤʠʥʠʤʘʣʴʥʳʡ - 
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917,84 ʤʤ (1976 ʛ.). ʂʘʞʜʳʡ ʛʦʜ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 114 ʜʥʝʡ ʩ ʜʦʞʜʸʤ. ʆʙʲʸʤ 

ʦʩʘʜʢʦʚ ʨʘʩʧʨʝʜʝʣʝʥ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʛʦʜʘʤ. 

 ɼʦʞʜʝʚʦʡ ʩʝʟʦʥ ʜʣʠʪʩʷ ʧʷʪʴ ʤʝʩʷʮʝʚ (ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ), ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ 85% ʦʙʱʝʛʦ ʝʞʝʛʦʜʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. 

 ʉʫʭʦʡ ʩʝʟʦʥ ʜʣʠʪʩʷ ʩʝʤʴ ʤʝʩʷʮʝʚ (ʩ ʥʦʷʙʨʷ ʧʦ ʘʧʨʝʣʴ ʩʣʝʜʫʶʱʝʛʦ ʛʦʜʘ), ʠʭ 

ʦʙʲʸʤ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʦʢʦʣʦ 14,7% ʦʪ ʛʦʜʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. 

ɺ ʪʘʙʣʠʮʝ 3.1 ʠ ʥʘ ʨʠʩʫʥʢʝ 3.2, ʧʦʢʘʟʘʥ rʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ ʚ ʛ. ʍʘʥʦʡ (1898ï2011 ʛʛ.) [122]. 

ʊʘʙʣʠʮʘ 3.1- ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ ʚ ʛ. ʍʘʥʦʡ 

ʄʝʩʷʮ 1 2 3 4 5 6 7 8 9 10 11 12 

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ÁC  16,4 17 20,2 23,7 27,3 28,8 28,9 28,2 27,2 24,6 21,4 18,2 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ 

ʤʤ 

18,6 26,2 43,8 90 188,5 230,8 288,2 318 265,4 130,7 43,4 23,4 

 

 

ʈʠʩʫʥʦʢ 3.2. ɻʨʘʬʠʢ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ  

ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

 

ʈʝʯʥʘʷ ʩʝʪʴ. ʉʝʪʴ ʨʝʢ, ʦʟʸʨ, ʧʨʫʜʦʚ ʠ ʢʘʥʘʣʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʥʘ. ʉʘʤʦʡ ʙʦʣʴʰʦʡ ʩʠʩʪʝʤʦʡ ʷʚʣʷʝʪʩʷ ʠʟʚʠʣʠʩʪʘʷ ʨʝʢʘ, ʫʟʢʘʷ ʠ 

ʢʨʫʪʘʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʚʦʜʦʧʘʜʦʚ, ʧʦʨʦʛʦʚ, ʩʦʟʜʘʚʘʷ ʨʠʩʢ ʵʨʦʟʠʠ, ʥʘʚʦʜʥʝʥʠʷ. 

ʂʨʘʩʥʘʷ ʨʝʢʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʨʝʢʦʡ ʛʦʨʦʜʘ, ʢʦʪʦʨʘʷ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʛ. ʍʘʥʦʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 163 ʢʤ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʜʝʚʷʪʠ ʦʩʥʦʚʥʳʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʚʦ 

ɺʴʝʪʥʘʤʝ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʙʘʩʩʝʡʥʘ 169 000 ʢʤ
2
, ʚ ʢʦʪʦʨʦʤ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 

81 240 ʢʤ
2
 ʚ ʂʠʪʘʝ (48%), ʚ ʃʘʦʩʝ 1100 ʢʤ

2
 (ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 0,6%) ʠ ʚʦ ɺʴʝʪʥʘʤʝ 



109 

86000 ʢʤ
2
 (51%). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʍʘʥʦʡ ʦʢʘʟʳʚʘʝʪʩʷ ʤʥʦʛʦ 

ʜʨʫʛʠʭ ʨʝʢ, ʭʦʪʷ ʤʘʣʝʥʴʢʠʝ ʠ ʢʦʨʦʪʢʠʝ (ʢʘʢ ʊʦʃʠʢ ʨʝʢʘ, ʂʠʤʅʛʳʫ ʨʝʢʘ, ʅʴʫʝ ʨʝʢʘ 

ʠ ʜʨʫʛʠʝ), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʣʠʥʠʠ ʜʨʝʥʘʞʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

ɺʜʦʣʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʨʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘ ʦʙʦʠʭ 

ʙʝʨʝʛʘʭ, ʘ ʪʘʢʞʝ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʩ ʧʦʯʚʘʤʠ ʪʝʯʸʪ ʚʥʠʟ. ʇʦʵʪʦʤʫ ʧʣʦʱʘʜʴ ʨʝʢ 

ʧʦʩʪʝʧʝʥʥʘ ʫʟʢʘʷ ʠ ʤʝʣʢʘʷ [122]. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʍʘʥʦʷ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʦʟʸʨ, ʙʦʣʦʪ, ʧʨʫʜʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʩʚʷʟʠ ʩ ʫʨʙʘʥʠʟʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʠʟ-

ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʣʦʭʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʥʦʛʠʝ 

ʧʨʫʜʳ ʟʘʩʦʭʣʠ ʠʣʠ ʟʘʩʳʭʘʶʪ ʠʟ-ʟʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʣʦʱʘʜʴ 

ʧʨʠʨʦʜʥʦʡ ʘʢʚʘʪʦʨʠʠ ʛʦʨʦʜʘ ʍʘʥʦʡ ʦʩʪʘʚʣʷʝʪ 3600 ʛʘ. 

ɺʦ ɺʴʝʪʥʘʤʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩʯʠʪʘʶʪʩʷ ʦʯʝʥʴ ʙʦʛʘʪʳʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ, ʚʢʣʶʯʘʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʝʢ, ʦʟʸʨ, ʧʨʫʜʦʚ ʠ ʜʨʫʛʠʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʭʦʪʷ ʦʙʲʸʤ ʠ ʙʦʣʴʰʦʡ, 

ʥʦ ʦʥ  ʨʘʩʧʨʝʜʝʣʝʥ ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʦ ʩʪʨʘʥʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʨʷʜʫ ʩ ʙʫʨʥʦ ʨʘʟʚʠʪʠʝʤ ʵʢʦʥʦʤʠʢʠ ʚʦ ɺʴʝʪʥʘʤʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʪʦʣʠʮʝ ʍʘʥʦʡ ʠʤʝʶʪʩʷ ʦʛʨʦʤʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʳ, 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ. ʈʘʟʨʘʙʘʪʳʚʘʶʱʠʤ ʦʨʛʘʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ, ʟʜʘʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, ʠʩʪʦʱʝʥʠʶ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʪ ʧʨʠʥʠʤʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʧʦ 

ʟʘʱʠʪʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ ʠʩʪʦʱʝʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʙʦʣʝʝ ʯʝʤ 3500 ʥʝʙʦʣʴʰʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʦʟʸʨ ʠ 

ʧʨʠʤʝʨʥʦ 650 ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʦʟʸʨ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʠʜʨʦʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʥʪʨʦʣʷ ʩ ʥʘʚʦʜʥʝʥʠʷʤʠ, ʥʘʚʠʛʘʮʠʠ ʜʚʠʞʝʥʠʷ ʥʘ ʚʦʜʥʳʭ 

ʜʦʨʦʛʘʭ, ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʨʦʰʝʥʠʷ ʠ ʘʢʚʘʢʫʣʴʪʫʨʳ [126, 127,128, 129]. 
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ɻʦʨʦʜ ʍʘʥʦʡ ʧʦ ʤʘʩʰʪʘʙʫ ʧʣʦʱʘʜʠ ʷʚʣʷʝʪʩʷ ʤʝʛʘʧʦʣʠʩʦʤ ɺʴʝʪʥʘʤʘ ʠ 

ʝʜʠʥʩʪʚʝʥʥʳʤ, ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʨʝʢ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʚʦʜʥʘʷ ʩʨʝʜʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʛ. ʍʘʥʦʡ ʚʦʦʙʱʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʯʘʩʪʥʦʩʪʠ ʫʞʝ ʯʘʩʪʠʯʥʦ 

ʟʘʛʨʷʟʥʝʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʩʚʷʟʠ ʩ ʙʳʪʦʚʳʤʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʙʨʦʩʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʦʙʦʩʪʨʷʝʪʩʷ, ʪʘʢ ʢʘʢ 

ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʦʮʝʩʩ ʧʝʨʝʩʝʣʝʥʠʷ 

ʚ ʛʦʨʦʜ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʠʥʪʝʥʩʠʚʥʝʝ. ʇʦʷʚʣʷʝʪʩʷ ʤʥʦʛʦ ʥʦʚʳʭ ʤʠʢʨʦʨʘʡʦʥʦʚ, 

ʦʢʨʫʛʦʚ, ʟʘʚʦʜʦʚ, ʬʘʙʨʠʢ, ʢʦʤʙʠʥʘʪʦʚ ʠ ʪ. ʜ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʘ ʦʙʲʸʤʳ ʦʪʭʦʜʦʚ ʥʝ 

ʩʦʢʨʘʱʘʶʪʩʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ [126, 127,128, 129]. 

ɻʦʨʦʜ ʍʘʥʦʡ ʠʩʧʳʪʳʚʘʝʪ ʙʳʩʪʨʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʝ. ʉʪʦʯʥʳʝ ʚʦʜʳ ʦʪ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ ʨʝʢʠ (ʊʦʃʠʢ ʠ ʂʠʤʅʛʳʫ, ʅʴʫʝ), ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʚ 

ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʘʭ, ʚʦʜʘ ʠʟ ʵʪʠʭ ʨʝʢ ʪʘʢʞʝ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ ʦʟʸʨʘʭ, ʧʨʫʜʘʭ 

ʠ ʠʥʪʝʥʩʠʚʥʦ ʦʨʦʰʘʝʤʳʭ ʧʦʣʷʭ. 

ʍʘʥʦʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʜʝʣʴʪʝ ʂʨʘʩʥʦʡ ʨʝʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʦʮʝʩʩ ʥʘʥʦʩʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ ʥʘ ʫʯʘʩʪʢʠ ʩ ʧʣʦʜʦʨʦʜʥʦʡ ʘʣʣʶʚʠʘʣʴʥʦʡ 

ʧʦʯʚʦʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦ 70% ʛʦʨʦʜʩʢʠʭ ʧʣʦʱʘʜʝʡ ʟʘʪʨʦʥʫʪʦ ʵʪʠʤ 

ʧʨʦʮʝʩʩʦʤ. ʈʷʜ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʟʤʝʥʝʥʠʶ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʛʝʦʣʦʛʦ - ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʫʩʝʣ (ʧʨʦʮʝʩʩ ʥʘʤʳʚʘ ʩʦ ʩʪʦʢʘʤʠ) ʠ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ (ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʤʠʛʨʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ). 

ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʝʪ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʨʝʢ, ʯʪʦ ʧʨʠʚʦʜʷʪ ʢ 

ʩʝʨʴʸʟʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ. ɺ ʧʨʝʜʝʣʘʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʘʢʦʥʥʳʡ ʟʘʭʚʘʪ ʟʝʤʣʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʟʜʘʥʠʡ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʣʠʷʷ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʠ ʞʠʟʥʠ ʣʶʜʝʡ. ʂʘʞʜʳʡ 
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ʛʦʜ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʛʦʨʦʜʘ, ʧʨʦʚʦʜʷʪ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʙʝʨʝʞʥʳʭ ʚʘʣʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʚʦʜʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʘ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʚ ʨʝʢʘʭ ʠ ʦʟʸʨʘʭ ʟʘʛʨʷʟʥʝʥʳ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʚʟʚʝʰʝʥʥʳʤʠ ʪʚʸʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʫʭʦʡ ʩʝʟʦʥ. ʈʝʢʠ ʛʦʨʦʜʘ ʙʳʣʠ ʧʨʝʚʨʘʱʝʥʳ ʚ ʜʨʝʥʘʞʥʳʝ ʢʘʥʘʣʳ ʩ ʯʸʨʥʳʤʠ 

ʮʚʝʪʘʤʠ. ɼʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʧʨʝʚʳʰʝʥ ʚ 3 - 5 ʨʘʟ, ʘ ʜʣʷ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʚ ʜʝʩʷʪʢʠ ʠ ʜʘʞʝ ʩʦʪʥʠ ʨʘʟ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʯʪʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʢ ʚ ʛʦʨʦʜʝ ʍʘʥʦʡ 

ʠ ʨʷʜ ʨʝʢ ʚ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʠʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʩʚʷʟʠ 

ʚʳʩʦʢʦʡ ʫʨʙʘʥʠʟʘʮʠʝʡ, ʧʣʘʥ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʨʘʮʠʦʥʘʣʴʥʳʡ ʠ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʩʦʟʥʘʥʠʷ ʣʶʜʝʡ, ʞʠʚʫʱʠʭ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʟʘʛʨʷʟʥʝʥʠʶ.  

ʆʰʠʙʢʠ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʳʪʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʨʦʜʠʣʠ ʨʘʟʣʠʯʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʢʣʶʯʘʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʧʦʯʚ ʠ ʢʫʣʴʪʫʨ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ,  ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʯʚ ʠ ʢʫʣʴʪʫʨ 

ʚ ʛʦʨʦʜʝ ʍʘʥʦʷ. 

 

3.2 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʦʙʨʘʥʳ ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ LANDSAT 

(5,7,8), ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ (1989, 1996, 2003 ʠ 2013 ʛʛ.), ʙʘʟʳ ʜʘʥʥʳʭ 

ɻʀʉ 1: 50 000, ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ 1: 50 000 (ʨʠʩʫʥʦʢ 3.3) ʠ ʥʦʨʤʘʪʠʚʥʦ - 

ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪ rʧʦ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ 

ʟʘʛʨʷʟʥʝʥʠ ̫ ʚʦʜ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʘʨʪ r ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʟʘʚʦʜʦʚ, 

ʧʨʝʜʧʨʠʷʪʠʡ, ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠ ̫ʧʦʣʫʯʝʥʥʳʭ 
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ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ: 

ARCGIS 10.1, ENVI 4.7, ERDAS IMAGINE 9.1, GLOBALMAPPER 15 ʠ ʜʨ. 

 

ʈʠʩʫʥʦʢ 3.3. ʌʨʘʛʤʝʥʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʦʤ 1: 50 000 

ʥʘ ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ɺʩʝ ʩʥʠʤʢʠ ʧʦʣʫʯʝʥʳ ʥʘ ʩʝʥʪʷʙʨʴ ʤʝʩʷʮ ʨʘʟʣʠʯʥʳʭ ʛʦʜʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʭʦʜʩʪʚʦ ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʠʭ 

ʩʝʟʦʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʤʝʪʘʜʘʥʥʳʝ ʩʥʠʤʢʦʚ LandSat 8 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3.2 ʠ ʚ ʪʘʙ. 1.1-1.3. 

ʊʘʙʣʠʮʘ 3.2 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ LandSat - 8 

ʇʘʨʘʤʝʪʨ LandSat - 8 

ʆʧʝʨʘʪʦʨ ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʸʤʢʠ NASA/ U.S. Geological Survey 

ɼʘʪʘ ʩʲʸʤʢʠ 2013-09-29 

ɺʨʝʤʷ ʩʲʸʤʢʠ 15:25 GMT 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʤ 15/30/100 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʜʠʘʧʘʟʦʥʳ, ʥʤ 0.450-0.515 (ʩʠʥʠʡ); 0.525-0.600 (ʟʝʣʸʥʳʡ) 

0.630-0.680 (ʢʨʘʩʥʳʡ); 0.845-0.885 (ʙʣʠʞʥʠʡ ʀʂ) 

ʈʘʜʠʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʙʠʪ/ʧʠʢ 12 

ʌʦʨʤʘʪ ʠʟʦʙʨʘʞʝʥʠʡ GeoTIFF 

ʇʨʦʝʢʮʠʷ/ ʕʣʣʠʧʩʦʠʜ UTM/ WGS 84 
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ʇʨʦʮʝʥʪ ʧʦʢʨʳʪʠʷ ʩʥʠʤʢʘ ʦʙʣʘʢʘʤʠ 0 

ʋʨʦʚʝʥʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ Geo Professional 

ʏʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʣʠʥʝʡʢʠ 6000 (OLI; 18000 PAN), 1500 (TIRS) 

ʈʘʟʨʝʰʝʥʠʝ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʤ 15 (PAN), 30 (VNIR,SWIR), 100 (TIR) 

ʐʠʨʠʥʘ ʧʦʣʦʩʳ ʩʲʝʤʢʠ, ʢʤ 185 

ɺʳʩʦʪʘ ʩʲʸʤʢʠ 705 ʢʤ 

ɸʟʠʤʫʪ ʉʦʣʥʮʘ 98,2
0
 

ɼʣʷ ʠʩʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʧʦʣʥʝʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʩʥʠʤʢʦʚ ʚ ʦʜʥʦʡ ʧʨʦʝʢʮʠʠ. ɿʘʪʝʤ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʳʣʠ ʚʳʨʝʟʘʥʳ ʠʜʝʥʪʠʯʥʳʝ ʬʨʘʛʤʝʥʪʳ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

3.2.1 ʈʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ NDVI  

ɼʣʷ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʩʝʨʠʠ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʨʠʤʝʥʷʣʘʩʴ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʤʝʪʦʜʫ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʠ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ (ʥʘʟʳʚʘʝʤʦʝ ʝʱʝ ʧʨʘʚʠʣʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ) 

ʜʣʷ ʧʠʢʩʝʣʝʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʩʪʦʚʳʝ 

ʫʯʘʩʪʢʠ ʜʝʰʠʬʨʠʨʫʝʤʳʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʘʧʨʠʦʨʥʦ 

ʠʟʚʝʩʪʥʦ. ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʫʪʸʤ ʧʦʜʙʦʨʘ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʠ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʪʝʩʪʦʚʳʭ ʫʯʘʩʪʢʦʚ. ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ Tkmax, ʊkmin ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʢʣʘʩʩʘ K 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ[74, 95, 96]: 

 

 

ʛʜʝ,  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʜʣʷ ʢʣʘʩʩʘ K. 

 - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʠʟʥʘʢʘ ʜʣʷ ʢʣʘʩʩʘ K. 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʜʣʷ ʙʣʠʞʘʡʰʝʛʦ ʢ ʢʣʘʩʩʫ K ʢʣʘʩʩʘ 

ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 



114 

 - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʠʟʥʘʢʘ ʜʣʷ ʙʣʠʞʘʡʰʝʛʦ ʢ ʢʣʘʩʩʫ 

K ʢʣʘʩʩʘ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

 - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ ʜʣʷ ʙʣʠʞʘʡʰʝʛʦ ʢ ʢʣʘʩʩʫ K ʢʣʘʩʩʘ 

ʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

 - ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʠʟʥʘʢʘ ʜʣʷ ʙʣʠʞʘʡʰʝʛʦ ʢ ʢʣʘʩʩʫ 

K ʢʣʘʩʩʘ ʙʦʣʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʢʣʘʩʩʳ ʧʦʜʣʝʞʘʱʠʭ ʜʝʰʠʬʨʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʫʩʣʦʚʥʳʝ ʟʥʘʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.3 ʜʣʷ ʚʩʝʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ. 

ʊʘʙʣʠʮʘ 3.3 - ʋʩʣʦʚʥʳʝ ʟʥʘʢʠ ʜʝʰʠʬʨʦʚʦʯʥʳʭ ʢʣʘʩʩʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

 ̄ ʅʘʟʚʘʥʠʝ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʘ ʋʩʣʦʚʥʳʝ ʟʥʘʢʠ 

1 ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 
 

2 ʊʨʘʥʩʧʦʨʪ ʠ ʩʦʦʨʫʞʝʥʠʷ 
 

3 ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 
 

4 ʆʪʢʨʳʪʳʝ ʛʨʫʥʪʳ 
 

5 ʇʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʝʥʠʷ 
 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʩʪʦʚʳʭ ʫʯʘʩʪʢʦʚ ʚʳʙʨʘʥʥʳʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʚʠʟʫʘʣʴʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʠʩʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʦʤ 1:100 000, 2005 ʛ.) [102], ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚ 2013 ʛʦʜʫ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʦʜʠʥʘʢʦʚʳʡ ʫʯʘʩʪʦʢ 

ʤʝʩʪʥʦʩʪʠ ʥʘ ʯʝʪʳʨʸʭ ʩʥʠʤʢʘʭ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʝʤʫ ʬʨʘʛʤʝʥʪʦʤ ʥʘ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʝʚʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʠʤʝʝʪ 

ʤʝʩʪʦ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ, ʚʳʙʨʘʥʥʳʡ ʫʯʘʩʪʦʢ ʩʪʘʥʦʚʠʣʩʷ ʵʪʘʣʦʥʥʳʤ.  

ɺʩʝ ʪʝʩʪʦʚʳʝ ʫʯʘʩʪʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʟʫʘʣʴʥʦʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʣʫʯʰʝ 

ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʙʣʠʞʥʝʤ ʠ ʩʨʝʜʥʝʤ ʀʂ ʜʠʘʧʘʟʦʥʘʭ. ʀʭ ʚʳʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ 
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ʪʸʤʥʳʡ ʬʦʪʦʪʦʥ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʪʦʥʦʤ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʘ ʩʥʠʤʢʝ ʚ 

ʙʣʠʞʥʦʤ ʀʂ - ʜʠʘʧʘʟʦʥʝ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʧʦʯʪʠ ʯʸʨʥʳʡ ʪʦʥ, ʠʭ ʢʦʥʪʫʨʳ 

ʚʳʜʝʣʷʶʪʩʷ ʩ ʙʦʣʴʰʦʡ ʯʸʪʢʦʩʪʴʶ, ʥʦ ʚ ʮʝʣʦʤ, ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʧʫʪʘʥʳ ʩ ʫʯʘʩʪʢʘʤʠ ʙʦʣʦʪ, ʭʚʦʡʥʳʭ ʣʝʩʦʚ. ʅʘ ʩʥʠʤʢʘʭ 

ʚ ʩʨʝʜʥʝʡ ʀʂ ʟʦʥʝ, ʛʜʝ ʢʦʥʪʨʘʩʪ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥ, ʪʘʢʦʝ 

ʧʝʨʝʧʫʪʳʚʘʥʠʝ ʤʝʥʝʝ ʚʝʨʦʷʪʥʦ, ʪʘʢ ʢʘʢ ʢʦʥʪʫʨʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʝʥʝʝ ʯʸʪʢʠʝ. 

ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʣʫʯʰʝ ʚʩʝʛʦ ʚʠʟʫʘʣʴʥʦ ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʧʦ ʩʥʠʤʢʘʤ ʚ 

ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ (ʦʪ ʛʦʣʫʙʦʡ ʜʦ ʢʨʘʩʥʦʡ ʟʦʥʳ), ʛʜʝ ʦʥʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʳ, ʧʝʨʝʩʝʯʝʥʠʶ 

ʚ ʦʜʥʠʭ ʤʝʩʪʘʭ ʜʦʨʦʛ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. ʀʭ ʩʪʨʫʢʪʫʨʘ ʥʝ ʦʜʥʦʨʦʜʥʘʷ. ʉʝʣʴʩʢʠʝ 

ʟʘʩʪʨʦʡʢʠ ʩ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠʤʝʶʪ ʩʝʨʦ - ʟʝʣʸʥʳʡ ʮʚʝʪ. ɸ ʟʘʩʪʨʦʡʢʠ ʠ 

ʧʫʩʪʳʨʠ ʙʝʟ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʩʚʝʪʣʦ - ʙʝʣʳʤ ʮʚʝʪʦʤ [102]. 

ʉ ʫʯʸʪʦʚ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʙʳʣʠ ʩʦʟʜʘʥʳ ʝʜʠʥʳʝ ʪʝʩʪʦʚʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʚʩʝʭ 

ʠʩʭʦʜʥʳʭ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʚʰʠʭʩʷ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʫʯʘʩʪʢʦʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʪʝʩʪʦʚʳʝ ʫʯʘʩʪʢʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ çʦʙʫʯʘʶʱʠʭè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚ ʢʘʯʝʩʪʚʝ çʢʦʥʪʨʦʣʴʥʳʭè ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʚʳʙʦʨʝ ʵʪʘʣʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʙʣʶʜʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ (ʵʪʘʣʦʥʳ ʜʦʣʞʥʳ ʦʪʦʙʨʘʞʘʪʴ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʝʥʠʡ 

ʷʨʢʦʩʪʝʡ ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ), ʦʜʥʦʨʦʜʥʦʩʪʴ (ʦʪʩʫʪʩʪʚʠʝ ʥʝʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʢʣʘʩʩʘ ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʠ), ʨʘʟʣʠʯʠʤʦʩʪʴ (ʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʣʠʯʠʝ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʷʨʢʦʩʪʝʡ ʢʣʘʩʩʦʚ). 

ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠ ̫ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ ENVI 4.7. ʅʘ ʨʠʩʫʥʢʝ 3.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʨʘʟʥʦʚʨʝʤʥyʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʩʥʠʤʢʦʚ c ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ 

5 ʦʩʥʦʚʥʳʤ ʢʣʘʩʩʘʤ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʍʘʥʦʡ. 
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ʘ) 2013 ʛ. 

 

ʙ) 2003 ʛ. 

 

ʚ) 1996 ʛ. 

 

ʜ) 1989 ʛ. 

ʈʠʩʫʥʦʢ 3.4. ʈʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʦʚ NDVI ʥʘ  2013, 2003, 1996, 1989 ʛʛ. 

 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

 

ʊʨʘʥʩʧʦʨʪ ʠ 

ʩʦʦʨʫʞʝʥʠʷ 

 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

 

ʆʪʢʨʳʪʳʝ ʛʨʫʥʪʳ 

 

ʇʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʳʝ 

ʩʪʨʦʝʥʠʷ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʚ ʜʠʘʧʘʟʦʥʘʭ: 1 (0.45 - 0.52 ʤʢʤ), 2 (0.52 - 0.60 ʤʢʤ), 3 (0.63 

- 0.69 ʤʢʤ), 4 (0.76 0.90 ʤʢʤ), 5 (1.55 - 1.75 ʤʢʤ), 6 (10.40 - 12.5 ʤʢʤ), 7 (2.08 - 2.35 

ʤʢʤ) ʠ 8 (0.52 - 0.90 ʤʢʤ) ʫʚʝʨʝʥʦ ʜʝʰʠʬʨʠʨʦʚʘʪʴ ʫʜʘʣʦʩʴ ʢʨʫʧʥʳʝ ʠ ʩʨʝʜʥʠʝ  

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 
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ʋʟʢʠʝ ʨʝʢʠ (ʦʟʸʨʘ, ʧʨʫʜʳ, ʢʘʥʘʣʳ) ʥʝ ʫʜʘʸʪʩʷ ʜʝʪʘʣʴʥʦ ʜʝʰʠʬʨʠʨʦʚʘʪʴ ʥʘ 

ʩʥʠʤʢʘʭ (ʩ ʨʘʟʨʝʰʝʥʠʝʤ 30 ʤ), ʪʘʢ ʢʘʢ ʠʭ ʰʠʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ, ʪ.ʝ. ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʦʩʠʪʴ ʢ ʣʠʥʝʡʥʳʤ ʦʙʲʝʢʪʘʤ. ʅʘ ʵʪʠʭ ʞʝ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʭʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʶʪʩʷ ʫʯʘʩʪʢʠ ʪʨʦʧʠʯʝʩʢʠʭ ʣʝʩʦʚ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʥʝ ʫʜʘʝʪʩʷ 

ʨʘʟʜʝʣʠʪʴ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʨʠʩʦʚʳʝ ʧʦʣʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʠʚʘʮʠʠ ʠ 

ʜʨʫʛʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʥʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɺʴʝʪʥʘʤʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ, ʧʣʦʱʘʜʴ ʤʝʥʴʰʝ 0,5 ʛʝʢʪʘʨʘ. ʆʪʜʝʣʴʥʳʝ ʞʠʣʳʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʫʜʘʸʪʩʷ ʚʳʜʝʣʠʪʴ ʥʘ ʠʩʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, 

ʥʦ ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʢʚʘʨʪʘʣʴʥʳʝ ʟʘʩʪʨʦʡʢʠ. ʇʦ ʠʩʭʦʜʥʳʤ ʩʥʠʤʢʘʤ ʫʩʧʝʰʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʚʦʜʦʭʨʘʥʠʣʠʱ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥʥʳʭ ʢʣʘʩʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.4. 

ʊʘʙʣʠʮʘ 3.4 - ʇʣʦʱʘʜʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ  

ʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʦʚ NDVI 

ˉ ʂʣʘʩʩ ʦʙʲʝʢʪʦʚ 
ʇʣʦʱʘʜʴ (ʛʘ) 

1989 1996 2003 2013 

1 ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 4 091.04 3 770.01 2 388.15 3 543.93 

2 ʊʨʘʥʩʧʦʨʪ ʠ ʩʦʦʨʫʞʝʥʠʷ 14 377.95 11 054.97 1256.00 1794.00 

3 ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 15 294.78 11 462.22 9 346.6400 5523.21 

4 ʆʪʢʨʳʪʳʝ ʛʨʫʥʪʳ 0.00 2 832.48 8 864.40 16 208.48 

5 ʇʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʝʥʠʷ 7 819.38 7 927.47 14 034.47 14 529.37 

6 ʅʝ ʜʝʰʠʬʨʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ  152.55 4 688.55 5 846.04 136.71 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ NDVI 

ʧʦʷʚʣʷʶʪʩʷ ʦʰʠʙʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʪʦʯʝʯʥʳʭ, 

ʤʘʣʦʨʘʟʤʝʨʥʳʭ, ʛʨʘʥʠʯʥʳʭ ʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʜʦʩʪʦʚʝʨʥʦ 

ʜʝʰʠʬʨʠʨʫʶʪʩʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ ʟʥʘʯʝʥʠʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʤ ʧʦʧʘʜʘʥʠʝʤ ʚ ʦʜʠʥ ʵʣʝʤʝʥʪ ʨʘʟʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʜʦʣʝʡ ʧʣʦʱʘʜʠ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʢʣʘʩʩʘʤ. 
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3.2.2 ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ 

ʎʠʬʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʛʣʘʚʝ 2, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʚʝʨʛʘʝʤ ʧʨʦʮʝʩʩʫ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʜʝʢʩʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʣʸʛʢʦʩʪʴ ʠʭ ʧʦʣʫʯʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʦʢʘʟʘʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʩʪʦʚʳʭ 

ʫʯʘʩʪʢʦʚ (ʵʪʘʣʦʥʦʚ) ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʣʘʩʩʦʚ ʪʝʩʪʦʚʳʭ ʦʙʲʝʢʪʦʚ.[102]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʦʢʨʘʱʘʝʪʩʷ ʦʙʲʸʤ ʚʳʯʠʩʣʝʥʠʡ, ʠ ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʜʣʷ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʙʦʣʴʰʠʤʠ ʦʙʲʸʤʘʤʠ ʚʳʯʠʩʣʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 3.5 ʠ ʚ ʪʘʙʣʠʮʝ 3.5 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʠʩʭʦʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ. ʇʨʠ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝ ʞʝ ʩʘʤʳʝ ʪʝʩʪʦʚʳʝ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʠʩʭʦʜʥʳʭ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ NDVI. 

ʊʘʙʣʠʮʘ 3.5 - ʇʣʦʱʘʜʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ 

ˉ ʂʣʘʩʩ ʦʙʲʝʢʪʦʚ 
ʇʣʦʱʘʜʴ ʛʘ 

1989 1996 2003 2013 

1 ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 4 038.12 3 278.97 2 283.84 4 781.97 

2 ʊʨʘʥʩʧʦʨʪ ʠ ʩʦʦʨʫʞʝʥʠʷ 1 172.79 2 164.14 5 678.46 13 470.66 

3 ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 27 389.34 26 124.84 14 958.45 2 192.04 

4 ʆʪʢʨʳʪʳʝ ʛʨʫʥʪʳ 0.0000 863.37 7 124.31 6 100.92 

5 ʇʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʝʥʠʷ 3 866.49 3 344.40 7 160.58 13 067.64 

6 ʅʝ ʜʝʰʠʬʨʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ 5 268.96 5 959.9800 4 530.06 2 122.47 
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ʘ) 2013 ʛ. 

 

ʙ) 2003 ʛ 

 

ʚ) 1996 ʛ. 

 

ʜ) 1989 ʛ. 

ʈʠʩʫʥʦʢ 3.5. ʈʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ ʥʘ 2013, 2003, 1996, 1989 ʛʛ. 

 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

 

ʊʨʘʥʩʧʦʨʪ ʠ 

ʩʦʦʨʫʞʝʥʠʷ 

 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

 

ʆʪʢʨʳʪʳʝ ʛʨʫʥʪʳ 

 

ʇʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʳʝ 

ʩʪʨʦʝʥʠʷ 

ɺ ʪʘʙʣʠʮʘʭ 3.4 ʠ 3.5 ʧʦʢʘʟʘʥʳ ʧʣʦʱʘʜʠ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ 

ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʤʝʪʦʜʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ NDVI ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ. ʈʝʟʫʣʴʪʘʪ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 
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ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦʛʣʘʩʫʝʪʩʷ, ʠ ʩ ʜʘʥʥʳʤʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʠ ʩ ʜʝʪʘʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʤʝʩʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʭʦʜʝ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

 

3.2.3 ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʢʣʘʩʩʦʚ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ɺʴʝʪʥʘʤʘ 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ. ʇʦ ʩʫʱʥʦʩʪʠ, ʵʪʦ 

ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʜʘʥʥʳʤ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʸʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʨʝʢʪʥʳʭ 

ʚʩʝʩʪʦʨʦʥʥʠʭ ʦʮʝʥʦʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ɺʴʝʪʥʘʤʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʤʘʪʨʠʮʳ ʦʰʠʙʦʢ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʷʪʠ ʢʣʘʩʩʦʚ ʧʦ 

ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʩ ʧʦʤʦʱʴʶ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʜʚʫʭ ʩʧʦʩʦʙʦʚ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʚʝʜʸʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣʘ ʦʮʝʥʝʥʘ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʠ ʧʝʨʝʚʝʜʝʥʘ ʚ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʢ, ʪ.ʝ. ʚʝʨʦʷʪʥʦʩʪʝʡ ʪʦʛʦ, ʯʪʦ ʧʠʢʩʝʣʴ 

ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʙʫʜʝʪ ʦʰʠʙʦʯʥʦ ʦʪʥʝʩʝʥ ʢ ʜʨʫʛʦʤʫ ʢʣʘʩʩʫ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʨʠʮ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ [102]. ʂʘʞʜʦʤʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʫʯʘʩʪʢʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʢʣʘʩʩ, ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʚʥʫʪʨʠ ʝʛʦ ʛʨʘʥʠʮ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʙʨʘʥʦ 20 

ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʅʘ ʨʠʩʫʥʢʘʭ 3.6 - 3.10 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʚ ʢʦʥʪʨʦʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʜʣʷ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ, ʛʜʝ ʚʚʝʨʭʫ ʧʦʢʘʟʘʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʫʯʘʩʪʢʠ 

ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʧʦ ʤʝʪʦʜʠʢʝ NDVI, ʘ ʚʥʠʟʫ - ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʧʦ 

ʜʘʥʥʳʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ. 

    

    

ʈʠʩʫʥʦʢ 3.6. ʂʦʥʪʨʦʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʣʘʩʩʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

    

    

ʈʠʩʫʥʦʢ 3.7. ʂʦʥʪʨʦʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʣʘʩʩʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 
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ʈʠʩʫʥʦʢ 3.8. ʂʦʥʪʨʦʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʣʘʩʩʘ ʧʦʩʝʣʝʥʠʷ, ʦʪʜʝʣʴʥʳʭ ʩʪʨʦʝʥʠʡ 

    

    

ʈʠʩʫʥʦʢ 3.9. ʂʦʥʪʨʦʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʣʘʩʩʘ ʦʪʢʨʳʪʳʭ ʛʨʫʥʪʦʚ 

    

    

ʈʠʩʫʥʦʢ 3.10. ʂʦʥʪʨʦʣʴʥʳʝ ʫʯʘʩʪʢʠ ʢʣʘʩʩʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʦʦʨʫʞʝʥʠʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʤʘʪʨʠʮ ʥʘ ʚʩʝʭ ʩʥʠʤʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 3.6 - 3.9.  

ʊʘʙʣʠʮʘ 3.6 - ʄʘʪʨʠʮʘ ʦʰʠʙʦʢ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʦ ʩʲʸʤʢʝ 2013 ʛ. ʚ ʧʨʦʮʝʥʪʘʭ 

(ʚʚʝʨʭʫ - ʧʦ NDVI; ʚʥʠʟʫ - ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ) 

 ̄ 1 2 3 4 5 

1 77.45 0.00 0.00 5.36 0.00 

2 22.55 82.36 17.67 6.89 0.00 

3 0.00 0.00 76.54 6.37 36.68 

4 0.00 17.64 5.79 67.56 6.34 

5 0.00 0.00 0.00 13.82 56.98 

 

 ̄ 1 2 3 4 5 

1 65.28 0.00 1.00 15.94 0.94 

2 34.72 100.00 42.21 10.00 1.20 

3 0.00 0.00 51.00 4.50 12.45 

4 0.00 0.00 5.79 57.06 32.00 

5 0.00 0.00 0.00 12.50 53.41 
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ʊʘʙʣʠʮʘ 3.7 - ʄʘʪʨʠʮʘ ʦʰʠʙʦʢ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʦ ʩʲʸʤʢʝ 2003 ʛ. ʚ 

ʧʨʦʮʝʥʪʘʭ (ʚʚʝʨʭʫ - ʧʦ NDVI; ʚʥʠʟʫ - ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ) 

 ̄ 1 2 3 4 5 

1 94.00 0.00 0.00 0.00 0.00 

2 1.00 82.36 0.00 0.00 9.63 

3 1.33 0.00 63.68 0.00 28.67 

4 2.34 17.64 36.32 100.00 0.00 

5 1.33 0.00 0.00 0.00 61.70 

 

 ̄ 1 2 3 4 5 

1 92.04 0.00 0.00 0.00 2.80 

2 1.20 65.91 0.00 0.00 12.10 

3 3.00 25.94 64.91 0.00 9.80 

4 2.35 0.00 35.09 100.00 21.30 

5 1.41 0.00 0.00 0.00 54.00 

ʊʘʙʣʠʮʘ 3.8 - ʄʘʪʨʠʮʘ ʦʰʠʙʦʢ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʦ ʩʲʸʤʢʝ 1996 ʛ. ʚ ʧʨʦʮʝʥʪʘʭ 

(ʚʚʝʨʭʫ - ʧʦ NDVI; ʚʥʠʟʫ - ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ) 

 ̄ 1 2 3 4 5 

1 100.00 0.00 0.00 0.00 0.00 

2 0.00 62.47 0.00 0.00 0.00 

3 0.00 0.00 73.43 9.92 25.00 

4 0.00 0.00 26.57 90.08 10.00 

5 0.00 37.53 0.00 0.00 65.00 

 

 ̄ 1 2 3 4 5 

1 95.00 7.10 0.00 6.30 7.00 

2 2.40 57.87 43.45 9.30 11.34 

3 0.00 20.38 31.23 20.00 8.90 

4 1.70 4.78 20.40 47.40 21.20 

5 0.90 9.87 4.92 17.00 51.56 
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ʊʘʙʣʠʮʘ 3.9 - ʄʘʪʨʠʮʘ ʦʰʠʙʦʢ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʦ ʩʲʸʤʢʝ 1989 ʛ. ʚ ʧʨʦʮʝʥʪʘʭ 

(ʚʚʝʨʭʫ - ʧʦ NDVI; ʚʥʠʟʫ - ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ Ŭ) 

 ̄ 1 2 3 4 5 

1 66.60 0.00 0.00 0.00 0.00 

2 0.00 60.35 0.00 31.94 0.00 

3 0.00 0.00 95.51 0.00 16.30 

4 33.40 0.00 4.49 68.06 0.00 

5 0.00 39.65 0.00 0.00 83.70 

 

 ̄ 1 2 3 4 5 

1 76.50 0.00 0.00 7.140 0.00 

2 14.30 76.92 0.00 12.30 0.00 

3 6.76 10.71 64.15 23.00 0.00 

4 2.44 12.37 35.85 43.00 60.00 

5 0.00 0.00 0.00 14.56 40.00 

ɸʥʘʣʠʟ ʦʮʝʥʦʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʫʪʸʤ ʤʝʪʦʜʦʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʭʦʜʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ 

NDVI ʠ ʠʥʜʝʢʩʘ Ŭ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʢʣʘʩʩʦʚ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ɺʴʝʪʥʘʤʘ, ʧʝʨʚʳʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʘʚʠʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʣʦʞʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʤʘʪʨʠʮʘ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʢ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ENVI 4.7. ʉʨʝʜʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʥʜʝʢʩʘ NDVI ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ 2013, 2003, 1996, 1989 ʛʛ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ: 72%, 80%, 78%, 74%, ʘ ʜʣʷ ʠʥʜʝʢʩʘ Ŭ - 65%, 75%, 56%, 

60%. 

 

3.2.4 ʉʦʟʜʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʢʘʨʪ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɻʀʉ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʠʟ ʛʦʨʦʜʩʢʦʛʦ ʘʨʭʠʚʘ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʩʦʙʨʘʥʥʳʝ ʧʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ, ʠ ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ: ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 
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ʢʘʨʪʳ, ʜʘʥʥʳʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʧʠʩʘʥʥʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʣʦʷ ʚ ɻʀʉ - ʦʙʦʣʦʯʢʝ ARCGIS 10.1, ʛʜʝ ʚʳʧʦʣʥʷʣʘʩʴ ʝʛʦ ʨʝʛʠʩʪʨʘʮʠʷ ʧʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʯʝʪʳʨʸʭ ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ɼʘʣʝʝ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʟʜʘʚʘʝʤʳʝ ʢʘʨʪʳ. 

ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʚʳʙʨʘʥʘ 

UTM - ʧʨʦʝʢʮʠʷ ʄʝʨʢʘʪʦʨʘ (WGS-84), ʟʦʥʳ 48 ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʸʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʢʘʨʪ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʛʦ 

ʢʦʥʪʫʨʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɺʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʥʠʤʢʠ ʚʳʙʨʘʣʠʩʴ ʧʦ ʧʨʠʥʮʠʧʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʦʚʧʘʜʝʥʠʷ ʚʨʝʤʝʥʠ ʩʲʸʤʢʠ ʜʣʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʩʥʠʤʢʘʭ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚʳʧʦʣʥʝʥʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ, ʧʦ 

ʚʳʷʚʣʝʥʥʦʤʫ ʥʘʙʦʨʫ ʦʙʲʝʢʪʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ (ʩʤ. ʪʘʙʣʠʮʫ 3.10), ʥʘ ʦʩʥʦʚʝ 

ɻʀʉ-ʧʘʢʝʪʘ ARCGIS 10.1, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʸʚ ʠ ʢʣʶʯʝʚʳʭ 

ʠʤʸʥ. ʉʦʩʪʘʚ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʦʙʲʝʢʪʦʚ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ [32, 33, 34]. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʩʝʤʘʥʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʢʣʶʯʝʚʳʝ ʠʤʝʥʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʩʦʟʜʘʸʪʩʷ ʠ 

ʟʘʧʦʣʥʷʝʪʩʷ ʙʘʟʘ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʸʚ (ʪʘʙʣʠʮʘ 4) ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ [14]. 

ʂʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʩ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ çLandSat TM, ETMè 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʩʪʦʷʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʥʠʤʢʠ ʧʦʣʫʯʝʥ r ʚ 9/1989, 9/1996, 8/2003, 9/2013 ʛʛ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ - 30 ʤ (ʩʧʝʢʪʨʘʣʴʥʳʡ ʢʘʥʘʣ) ʠ 15 ʤ 

(ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʠʡ ʢʘʥʘʣ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʥʘʯʘʣʘ ʦʙʨʘʙʦʪʢʘ ʨʘʩʪʨʦʚʳʭ, ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʚʢʣʶʯʘʶʱʘʷ ʬʠʣʴʪʨʘʮʠʶ ʠ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʷʨʢʦʩʪʠ, 

ʢʦʥʪʨʘʩʪʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʷ ʰʫʤʦʚ ʦʪʦʙʨʘʟʠʚʰʠʭʩʷ ʦʙʲʝʢʪʦʚ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ 

ʩʥʠʤʢʘʭ. ʀ ʜʘʣʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ 
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(ʚʠʟʫʘʣʴʥʦ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʦʚʦʡ ʠ  ʘʧʨʠʦʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʦʬʠʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʫʯʨʝʞʜʝʥʠʡ, 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ) ʦʙ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʷʚʣʝʥʠʝ ʥʘʙʦʨʘ 

ʦʙʲʝʢʪʦʚ (ʢʣʘʩʩʦʚ). ɺ ʪʘʙʣʠʮʝ 3.10 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʪʠʧʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ. 

ʊʘʙʣʠʮʘ 3.10 - ʅʘʙʦʨ ʦʙʲʝʢʪʦʚ (ʢʣʘʩʩʦʚ) ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʊʠʧ ʦʙʲʝʢʪʦʚ ʆʙʲʝʢʪʳ 

ɼʦʨʦʛʠ ʠ ʜʦʨʦʞʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ 

ɾʝʣʝʟʥʳʝ ʜʦʨʦʛʠ; ʘʚʪʦʜʦʨʦʛʠ ʩ ʧʦʢʨʳʪʠʝʤ; ʘʚʪʦʜʦʨʦʛʠ ʙʝʟ 

ʧʦʢʨʳʪʠʷ; ʛʨʫʥʪʦʚʳʝ ʧʨʦʩʝʣʦʯʥʳʝ ʜʦʨʦʛʠ; ʧʦʣʝʚʳʝ ʠ ʣʝʩʥʳʝ 

ʜʦʨʦʛʠ; ʤʦʩʪʳ; ʛʨʘʥʠʮʳ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʠ ʠʭ ʥʘʟʚʘʥʠʷ. 

ʇʦʩʝʣʝʥʠʝ ʠ ʦʪʜʝʣʴʥʳʝ 

ʩʪʨʦʝʥʠʷ 

ʂʚʘʨʪʘʣʳ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ; ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʫʯʘʩʪʢʠ; 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɻʠʜʨʦʛʨʘʬʠʷ ʆʟʸʨʘ, ʧʨʫʜʳ, ʨʝʢʠ, ʢʘʥʘʣʳ, ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʯʝʥʠʷ ʨʝʢʠ. 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ ʩʤʝʰʘʥʥʳʡ ʪʨʦʧʠʯʝʩʢʠʡ ʣʝʩ. 

ʀʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʀʟʤʝʥʝʥʠʝ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʠ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʩʪʨʫʢʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʛʦʜʴʷ, ʣʝʩʘ, 

ʟʘʩʪʨʦʡʢʠ, ʜʦʨʦʛʠ ʠ ʜʨ. 

 

ɼʣʷ ʩʥʠʤʢʦʚ LANDSAT ʚʳʧʦʣʥʝʥʦ ʩʠʥʪʝʟʠʨʦʚʘʥʠʝ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʜʣʷ ʣʫʯʰʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʲʸʤʢʠ ʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʩʠʥʪʝʟʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺʴʝʪʥʘʤʘ ʚʳʙʠʨʘʶʪ ʥʘʪʫʨʘʣʴʥʳʝ ʮʚʝʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ (ʨʠʩʫʥʦʢ 3.11). 

ʇʦʣʫʯʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʭʨʘʥʝʥʳ ʚ ʬʦʨʤʘʪ GeoTIFF ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʢʘʢ ʠʩʭʦʜʥʳʡ ʩʣʦʡ ʜʣʷ ʠʤʧʦʨʪʘ ʚ ɻʀʉ - ʧʘʢʝʪ ARCGIS 10.1, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʚʘʣʘʩʴ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʢʘʨʪ. ʇʦʩʣʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʚʳʧʦʣʥʝʥʦ ʠʤʧʦʨʪʠʨʦʚʘʥʠʝ ʧʷʪʠ ʚʝʢʪʦʨʥʳʭ ʩʣʦʝʚ (ʪʘʙʣʠʮʘ 3.4) ʠ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʩʥʠʤʢʘ, ʧʦ ʚʳʷʚʣʝʥʥʦʤʫ ʥʘʙʦʨʫ ʦʙʲʝʢʪʦʚ 

(ʪʘʙʣʠʮʘ 3.10). 
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ʈʠʩʫʥʦʢ 3.11 ï ʂʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ LANDSAT-8, 

ʩʠʥʪʝʟ ʧʦ ʢʘʥʘʣʘʤ 4-3-2, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 30 ʤ, ʜʘʪʘ ʩʴʸʤʢʠ 09/2013 

 

ʆʮʠʬʨʦʚʢʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʧʷʪʠ ʩʣʦʷʤ (ʪʘʙʣʠʮʘ 

3.3), ʧʨʠ ʵʪʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʦʣʥʷʣʘʩʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʘʪʨʠʙʫʪʠʚʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʸʚ. ʇʦʩʣʝ ʵʪʘʧʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠ ʦʮʠʬʨʦʚʢʠ 

ʚʳʧʦʣʥʷʣʦʩʴ ʦʧʠʩʘʥʠʝ ʣʝʛʝʥʜʳ ʢʘʨʪ ʠ ʚʳʚʝʜʝʥʠʝ ʥʘ ʧʝʯʘʪʴ. ʉʦʟʜʘʥʥʘʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʢʘʨʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʘʣʴʥʫʶ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɸʚʪʦʨʩʢʠʡ ʦʨʠʛʠʥʘʣ çʆʙʟʦʨʥʦʡ ʢʘʨʪʳ ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠè 

ʩʦʩʪʘʚʣʝʥʥʳʡ ʚ ʤʘʩʰʪʘʙʝ 1:100 000 ʧʦ ʤʘʪʝʨʠʘʣʘʤ 2013, ʝʛʦ ʩʦʩʪʘʚ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʢʣʘʩʩʦʚ ʟʝʤʝʣʴ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʛʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.12- 3.13 ʠ ʚ ʪʘʙʣʠʮʝ 3.11. 
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ʇʦʩʝʣʝʥʠʝ ʠ ʦʪʜʝʣʴʥʳʝ ʩʪʨʦʝʥʠʷ 

 

ɼʦʨʦʛʠ ʠ ʜʦʨʦʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ  

 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʠ  

  ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ ʧʦʢʨʳʪʠʝʤ 

ʄʦʩʪʳ 

ɻʨʘʥʠʮʳ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʠ ʠʭ ʥʘʟʚʘʥʠʷ 

ɻʠʜʨʦʛʨʘʬʠʷ  

 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

 ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ  

 ʠ ʩʤʝʰʘʥʥʳʡ ʪʨʦʧʠʯʝʩʢʠʡ ʣʝʩ 

ʇʨʦʯʠʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ  

 ʉʪʘʜʠʦʥ 

ʈʠʩʫʥʦʢ 3.12. ɸʚʪʦʨʩʢʠʡ ʦʨʠʛʠʥʘʣ çʆʙʟʦʨʥʦʡ ʢʘʨʪʳ ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠè (2013ʛ.)
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ʈʠʩʫʥʦʢ 3.13. ʉʦʩʪʘʚ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 2013ʛ. 

 

ʊʘʙʣʠʮʘ 3.11 - ʇʣʦʱʘʜʴ ʢʣʘʩʩʦʚ ʩʦʩʪʘʚʘ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ 

ʥʘ ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ 2013ʛ. 

ʆʟʝʨʦ 

ʧʨʫʜʳ 

(ʛʘ) 

ʈʝʢʠ, 

ʢʘʥʘʣʳ 

(ʛʘ) 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪ

ʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ 

ʪʨʦʧʠʯʝʩʢʠʡ 

ʣʝʩ (ʛʘ) 

ʇʨʦʝʢʪʠʨʫʝ

ʤʳʝ ʫʯʘʩʪʢʠ 

(ʛʘ) 

 

ʄʘʣʦʵʪʘʞʥ

ʳʝ ʞʠʣʳʝ 

ʟʘʩʪʨʦʡʢʠ 

(ʛʘ) 

ʇʨʦʤʳʰʣʝʥʥ

ʳʝ ʪʝʨʨʠʪʦʨʠʠ 

(ʛʘ) 

ʊʨʘʥʩʧʦʨʪ ʠ 

ʩʦʦʨʫʞʝʥʠʷ 

(ʛʘ) 

1640 2550 19776 1785 14070 671 1061 

 

3.2.5 ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʢʘʨʪʦʩʭʝʤ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʧʦ ʜʘʥʥʳʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʚʨʝʤʸʥʥʳʝ 

ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʳʝ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʠʟʤʝʥʝʥʠʡ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: 

- ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʨʘʩʪʨʦʚʳʤ 

ʨʘʟʥʦʩʪʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʯʝʪʳʨʝ ʚʨʝʤʝʥʥʳʭ ʩʨʝʟʘ: 1989ʛ., 

1996ʛ., 2003ʛ., 2013ʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʙʳʣ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʤʝʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʢʪʦʚ. 
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ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ARCGIS 10.1 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʢʪʦʨʥʳʭ ʩʣʦʸʚ ʦʙʲʝʢʪʦʚ ʩʦʟʜʘʥʥʳʭ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʲʸʤʦʢ ʥʘ ʨʘʥʝʝ ʫʢʘʟʘʥʥʳʝ ʛʦʜʳ, ʩʦʚʤʝʩʪʥʦ ʩ ʘʨʭʠʚʥʳʤʠ ʜʘʥʥʳʤʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʜʘʥʥʳʤʠ GIS, ʢʘʨʪʦʡ ʛʠʜʨʦʛʨʘʬʠʠ ʛʦʨʦʜʘ ʍʘʥʦʡ. 

ʅʘ ʨʠʩʫʥʢʝ 3.14 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʟʜʘʥʥʳʝ ʘʚʪʦʨʦʤ ʢʘʨʪʦʩʭʝʤʳ ʠʟʤʝʥʝʥʠʡ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʛʜʝ ʞʸʣʪʳʤ ʮʚʝʪʦʤ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʩʯʝʟʥʫʚʰʠʝ ʚʦʜʥʳʝ ʧʣʦʱʘʜʠ, ʘ ʩʠʥʠʤ - ʥʦʚʳʝ ʧʦʷʚʠʚʰʠʝʩʷ ʟʘ 

ʫʢʘʟʘʥʥʳʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ.  

ɺ ʪʘʙʣʠʮʝ 3.12, ʠ ʥʘ ʨʠʩʫʥʢʝ 3.15 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʝ ʩʥʠʤʢʠ.  

ʊʘʙʣʠʮʘ 3.12 - ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʡ ʧʣʦʱʘʜʠ  

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

          ʀʟʤʝʥʝʥʠʝ (ʛʘ) 

ʇʝʨʠʦʜ 

ʀʩʯʝʟʥʦʚʝʥʠʝ 

 

ʇʦʷʚʣʝʥʠʝ 

 

ʀʪʦʛ 

 

1989-2013 2480 1479 3959 

1996-2013 2356 1452 3808 

2003-2013 1424 1573 2997 

 

 

ʈʠʩʫʥʦʢ 3.15. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʝʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ  
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 - ʇʦʷʚʠʚʰʘʷʩʷ ʧʣʦʱʘʜʴ (1989-2013 ʛʛ.) 

 - ʀʩʯʝʟʥʫʚʰʘʷ ʧʣʦʱʘʜʴ (1989-2013 ʛʛ.) 

 

 - ʇʦʷʚʠʚʰʘʷʩʷ ʧʣʦʱʘʜʴ (1996-2013 ʛʛ.) 

 - ʀʩʯʝʟʥʫʚʰʘʷ ʧʣʦʱʘʜʴ (1996-2013 ʛʛ.) 

 

 - ʇʦʷʚʠʚʰʘʷʩʷ ʧʣʦʱʘʜʴ (2003-2013 ʛʛ.) 

 - ʀʩʯʝʟʥʫʚʰʘʷ ʧʣʦʱʘʜʴ (2003-2013 ʛʛ.) 

ʈʠʩʫʥʦʢ 3.14. ʂʘʨʪʦʩʭʝʤʳ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʛ. ʍʘʥʦʡ ʧʘʨ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʥʠʤʢʦʚ
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ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʝʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ ʢʦʩʤʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʧʫʪʸʤ ʠʭ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʘ 1989ʛ., 1996ʛ., 2003ʛ., 2013ʛ., ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʩʝʟʦʥʦʤ ʜʦʞʜʝʡ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʘʪʘʤ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ʆʙʳʯʥʦ, ʜʦʞʜʝʚʦʡ ʩʝʟʦʥ 

ʜʣʠʪʩʷ ʧʷʪʴ ʤʝʩʷʮʝʚ (ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ) ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 85% ʦʪ ʛʦʜʦʚʦʡ ʩʫʤʤʳ ʦʩʘʜʢʦʚ. ʀʟ-ʟʘ ʚʣʠʷʥʠʷ ʦʛʨʦʤʥʦʛʦ ʩʪʦʢʘ ʚʦʜ ʚ 

ʩʝʟʦʥ ʜʦʞʜʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʝʩʢʦʚ, 

ʧʦʵʪʦʤʫ ʥʘʙʣʶʜʘʶʪʩʷ ʩʠʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʙʳʯʘ ʧʝʩʢʘ, ʛʨʘʚʠʷ ʩʦ ʜʥʘ ʨʝʢʠ, ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʝʞʝʛʦʜʥʳʭ 

ʥʘʚʦʜʥʝʥʠʡ, ʧʦʣʦʚʦʜʴʷ ʚʦ ʚʨʝʤʷ ʩʝʟʦʥʘ ʜʦʞʜʝʡ ʪʘʢʞʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʢʠ ʂʨʘʩʥʦʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʯʠʥʦʡ ʪʘʢʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʟʘ 

ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʦʝʢʪʦʚ ʧʦʩʪʨʦʡʢʠ ʜʨʝʥʘʞʘ, ʚʘʣʘ ʠ ʧʣʦʪʠʥʳ ʥʘ  

ʥʝʢʦʪʦʨʳʭ ʦʟʝʨʘʭ ʠ ʨʝʢʘʭ. ʆʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʠ ʟʘʩʪʨʦʡʢʘ 

ʥʘʙʝʨʝʞʥʦʡ ʨʝʢʠ ʂʨʘʩʥʦʡ, ʛʜʝ ʤʝʩʪʦ ʧʣʷʞʘ ʧʦʜ ʤʦʩʪʦʤ ʏʳʦʥʛɼʫʦʥʛ (ʨʘʡʦʥ 

ʌʫʢʊʘʥ, ʦʢʨʫʛ ʍʦʘʥʂʠʝʤ), ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʩʦʢʨʘʪʠʣʦ ʚʦʜʥʳʡ ʧʦʪʦʢ ʨʝʢʠ ʚ ʩʠʣʫ ʝʸ 

ʩʫʞʝʥʠʷ. ʆʪʤʝʪʠʤ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦʩʪʨʦʡʢʠ ʧʣʦʪʠʥʳ 

ʚʦʢʨʫʛ ʙʝʨʝʛ ʦʟʝʨʘ ʍʦʊʘʠ ʠ ʨʝʢʠ ʊʦʣʠʢ (ʩʦʟʜʘʥʠʝ ʥʘʙʝʨʝʞʥʳʭ ʜʣʷ ʧʨʦʛʫʣʦʢ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʘʷ ʨʝʘʣʴʥʦ 

ʦʪʨʘʞʘʝʪ ʧʨʦʠʩʰʝʜʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʠʜʨʦʛʨʘʬʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. 

 

3.2.6 ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ɻʀʉ - ʦʙʦʣʦʯʢʝ 

ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʨʘʚʥʝʥʠʷ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ ʢʘʨʪ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠʭ ʦʙʲʝʢʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʙʦʨʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʘʨʪ ʦʪʦʙʨʘʞʘʶʱʠʭ ʧʨʠʨʦʜʥʳʝ ʠ 
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ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʦʙʲʝʢʪʳ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʘʩʪʨʦʡʢʠ, ʠʟʤʝʥʝʥʠʡ ʙʝʨʝʛʦʚʦʡ 

ʣʠʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʦʩʫʰʝʥʠʝ ʠʣʠ ʦʙʚʦʜʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʠ ʜʨ. ɿʘʯʘʩʪʫʶ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʟʘʤʝʱʝʥʠʝʤ ʦʜʥʦʛʦ ʷʚʣʝʥʠʷ ʜʨʫʛʠʤ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʣʝʛʢʦ 

ʚʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʜʥʘʢʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʝʛʦ ʠʟʤʝʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʦʙʲʝʢʪʦʚ ʩʚʷʟʘʥʥʳʭ ʩ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. 

ʀʩʭʦʜʷ ʠʟ ʦʙʱʝʡ ʪʝʦʨʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʟʘʜʘʯʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚ ʥʘ ʢʘʨʪʘʭ ʠ ʩʥʠʤʢʘʭ ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʨʝʰʘʶʱʠʭ 

ʧʨʘʚʠʣ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʦʛʦ ʘʧʨʠʦʨʥʦʛʦ ʥʘʙʦʨʘ ʧʨʠʟʥʘʢʦʚ 

ʦʪʥʝʩʪʠ ʜʘʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʢʣʘʩʩʫ (ʵʪʘʣʦʥʫ), 

ʠʥʜʠʮʠʨʫʶʱʝʤʫ ʥʝʢʦʪʦʨʦʝ ʷʚʣʝʥʠʝ ʠʣʠ ʧʨʦʮʝʩʩ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʚʩʷʢʦʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʠʟʫʯʝʥʠʝ ʧʦ ʢʘʨʪʘʤ ʠ ʩʥʠʤʢʘʤ 

ʩʪʨʫʢʪʫʨʳ, ʚʟʘʠʤʦʩʚʷʟʝʡ, ʜʠʥʘʤʠʢʠ ʷʚʣʝʥʠʡ ʜʦʣʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ. ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʘʪʘʣʦʛʦʚ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ 

- ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʨʝʰʘʶʱʠʭ ʧʨʘʚʠʣ ʠ ʧʨʦʮʝʜʫʨ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ (ʯʝʣʦʚʝʢ - 

ʤʘʰʠʥʥʦʡ) ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʨʘʟʦʚ [17]. 

ɺ ʧʨʠʨʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʝ, ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʀʟʤʝʥʝʥʠʝ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʥʝ ʪʦʣʴʢʦ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ, ʥʦ ʠ ʥʘ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʝʨʠʠ ʢʘʨʪ ʩ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʝʢʪʦʨʥʳʝ ʩʣʦʠ ʦʪʦʙʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʣʦʠ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʩʨʝʜʝ ARCGIS 

10.1 ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʧʘʨ ʨʘʟʥʦʚʨʝʤʸʥʥʳʭ 
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ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ (1989 - 2013ʛʛ.); 

(1996 - 2013ʛʛ.); (2003 - 2013ʛʛ.). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʍʘʥʦʡ (ɺʴʝʪʥʘʤ) 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ʦʪʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ.  

ʉʦʟʜʘʥʥʳʝ ʘʚʪʦʨʦʤ ʢʘʨʪʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʤʘʩʰʪʘʙʝ 1:100 000 ʥʘ ʦʩʥʦʚʝ ʣʘʥʜʰʘʬʪʥʦ - ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ (ʩʪʨ. 155 - 160) ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɼʝʪʘʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʮʠʬʨʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʮʚʝʪʘ. 

ʇʦ ʜʘʥʥʳʤ ʢʘʨʪʘʤ ʫʜʦʙʥʦ ʧʦʣʫʯʘʪʴ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʠʩʰʝʜʰʠʝ ʠʟʤʝʥʝʥʠʷ ʢʘʢ ʚ ʮʝʣʦʤ ʚ ʩʪʨʫʢʪʫʨʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʝʸ ʵʣʝʤʝʥʪʘʭ. 

ɺ ʪʘʙʣʠʮʝ 3.13 ʠ ʥʘ ʨʠʩʫʥʢʝ 3.16 ʜʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʧʣʦʱʘʜʝʡ 

ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ. 

ʊʘʙʣʠʮʘ 3.13 - ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ  

ʚ ʪʝʩʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ɻʦʜ ʆʟʝʨʦ, ʧʨʫʜʳ (ʛʘ) ʈʝʢʠ, ʢʘʥʘʣʳ (ʛʘ) ʀʪʦʛ (ʛʘ) 

1989 2410 2325 4735 (14,4%) 

1996 2536 1822 4358 (14,2%) 

2003 1985 2282 4267 (12,4%) 

2013 1840 2350 4190 (11,2%) 

 

ʈʠʩʫʥʦʢ 3.16. ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 
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ʇʦʣʫʯʝʥʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʣʦʱʘʜʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 1989, 1996, 2003, 2013ʛʛ. ʩʦʩʪʘʚʣʷʝʪ 14,4%, 

14,2%, 12,4%, 11,2% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʢ ʢʦʥʮʫ 2013ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1989ʛ. 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 3,2%.  

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘʯʘʣʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ɺʴʝʪʥʘʤʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ 1989-2003ʛʛ., ʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʦʭʚʘʪʳʚʘʶʱʠʡ 2003 - 

2013ʛʛ. ʙʳʣ ʧʝʨʠʦʜʦʤ ʘʢʪʠʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ (ʤʥʦʛʠʝ ʧʨʦʝʢʪʳ 

ʧʦʩʪʨʦʝʥʳ ʚ ʥʦʚʳʭ ʤʠʢʨʦʨʘʡʦʥʘʭ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨʘʩʰʠʨʷʝʪʩʷ, 

ʢʘʧʠʪʘʣʴʥʳʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʝʚʨʘʱʝʥʠʝ ʤʥʦʛʠʭ ʬʫʥʢʮʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʘʩʪʫʱʘʷ ʤʠʛʨʘʮʠʷ, ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ, ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʩʦʢʨʘʪʠʣʘʩʴ, ʧʦʩʪʨʦʝʥʠʝ ʥʘʙʝʨʝʞʥʳʭ ʧʣʦʪʠʥ, ʥʘʨʫʰʝʥʠʝ 

ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʫʩʠʣʠʚʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʳ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʨʘʩʯʸʪʥʳʤ 

ʩʧʦʩʦʙʦʤ ʙʳʣʠ ʦʮʝʥʝʥʳ ʦʙʲʸʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʫʯʘʩʪʢʦʚ ʦʪʢʨʳʪʳʭ ʚʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʟʘ ʧʝʨʠʦʜʳ (ʩ ʮʚʝʪʥʳʤ 

ʦʙʦʟʥʘʯʝʥʠʝʤ  ʚ ʪʘʙʣʠʮʝ 3.14): 1989-2013ʛʛ. - 2481ʛʘ, 1996-2013ʛʛ. - 

1991ʛʘ, 2003-2013ʛʛ.- 1210 ʛʘ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʝʡ ʫʯʘʩʪʢʦʚ 

ʟʝʤʣʠ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠ ̫ ʬʫʥʢʮʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ, 

ʥʘʧʨʠʤʝʨ, ʟʘ ʧʝʨʠʦʜ 1989-2013 ʛʛ. 5739 ʛʘ (13,8%), 1996-2013 ʛʛ. - 6314 ʛʘ 

(15,2%); 2003-2013 ʛʛ. - 2760 ʛʘ (6,6%) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʧʝʨʝʰʝʜʰʠʭ 

ʚ ʟʝʤʣʠ, ʟʘʥʠʤʘʝʤʳʝ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʩ ʮʚʝʪʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ  ʚ 

ʪʘʙʣʠʮʝ 3.14).  
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ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʣʦʱʘʜʝʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.14 ʠ  ʨʠʩʫʥʢʝ 

3.17. 

 

3.3. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 

ʤʝʪʦʜʠʢʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʠ ʠʟʳʩʢʘʥʠʷ ʧʨʠʨʦʜʥʦ - 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʤʝʛʘʧʦʣʠʩʘʭ. ʆʩʦʙʝʥʥʦ ʜʣʷ ʮʝʣʝʡ ʧʦʜʛʦʪʦʚʢʠ 

ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ 

ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʝʡ ʠ 

ʫʩʣʦʚʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʪ.ʜ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʥʦʛʦʟʦʥʘʣʴʥʳʝ 

ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ ʜʠʥʘʤʠʢʫ ʧʨʠʨʦʜʥʦ - ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; ʧʨʦʚʦʜʠʪʴ 

ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, ʜʝʣʘʪʴ ʦʮʝʥʢʠ ʧʣʦʱʘʜʝʡ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ; ʚʳʷʚʣʷʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ ʟʘ 

ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ ʢ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʧʨʦʝʢʪʦʚ çʀʥʞʝʥʝʨʥʦ - 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʜʝʣʴʪ 

ʨʝʢ ʂʨʘʩʥʘʷ ʠ ʄʝʢʦʥʛ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʚʦʜʥʝʥʠʷè ʠ çʀʥʞʝʥʝʨʥʳʝ 

ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘè ʚʦ ɺʴʝʪʥʘʤʝ. 
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ʊʘʙʣʠʮʘ 3.14 - ʂʦʨʨʝʣʷʮʠʦʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ 

ʇʝʨʠʦʜ 
 

ʂʚʘʨʪʘʣʳ 

ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ -> 

ʂʚʘʨʪʘʣʳ 

ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ 

 ʂʚʘʨʪʘʣʳ 

ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ-

> 

ʇʨʦʝʢʪʠʨʫ

ʝʤʳʝ 

ʫʯʘʩʪʢʠ 

 ʂʚʘʨʪʘʣʳ 

ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ-

> 

ʇʨʦʤʳʰʣʝ

ʥʥʳʝ 

ʫʯʘʩʪʢʠ 

 ʂʚʘʨʪʘʣʳ 

ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ-

> ʉ/ʢ 

ʫʛʦʜʴʷ 

ɺʦʜʦʸʤʳ-> 

ʂʚʘʨʪʘʣʳ 

ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ 

 ɺʦʜʦʸʤʳ-

> 

ʇʨʦʝʢʪʠʨʫ

ʝʤʳʝ 

ʫʯʘʩʪʢʠ 

 

ɺʦʜʦʸʤʳ

-> 

ʇʨʦʤʳʰ

ʣʝʥʥʳʝ 

ʫʯʘʩʪʢʠ 

 ɺʦʜʦʸʤʳ-

> ʉ/ʢ 

ʫʛʦʜʴʷ 

 ɺʦʜʦʸʤʳ-

> ɺʦʜʦʸʤʳ 

ʉ/ʢ ʫʛʦʜʴʷ 

-> 

ʂʚʘʨʪʘʣʳ 

ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ 

 ʉ/ʢ ʫʛʦʜʴʷ -

> 

ʇʨʦʝʢʪʠʨʫʝʤ

ʳʝ ʫʯʘʩʪʢʠ 

 ʉ/ʢ ʫʛʦʜʴʷ 

-> 

ʇʨʦʤʳʰʣʝ

ʥʥʳʝ 

ʫʯʘʩʪʢʠ 

 

ʉ/ʢ ʫʛʦʜʴʷ 

-> 

ʉ/ʢ ʫʛʦʜʴʷ 

 ʉ/ʢ ʫʛʦʜʴʷ 

-> 

ɺʦʜʦʸʤʳ 

1989-2013 7844 226 246 1150 --- --- --- 2481 3498 5739 1419 507 16969 1528 

1996-2013 7366 170 196 320 --- --- --- 1991 3520 6314 1460 474 18245 1453 

2003-2013 10997 330 395 544 131 58  1210 3492 2760 1369 331 18589 1205 

 

 

 

ʈʠʩʫʥʦʢ 3.17. ʀʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʨʘʟʣʠʯʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ 


