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ɸʅʆʊɸʎɯʗ 

ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ. ʅʘʫʢʦʚʽ ʦʩʥʦʚʠ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ.  ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 21.06.01. çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè.  ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʄʠʭʘʡʣʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, ʂʨʝʤʝʥʯʫʢ, 2025. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʧʨʦʙʣʝʤʠ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ 

ʢʨʘʾʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʫʨʙʦʛʝʥʥʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ̔ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʜʘʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɻʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʫʨʙʘʥʽʟʘʮʽʾ ʚʠʟʥʘʯʘʻ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ 

ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʫʨʙʦʛʝʥʥʦʩʪʽ ʨʝʛʽʦʥʽʚ ʷʢ ʢʣʶʯʦʚʦʛʦ 

ʯʠʥʥʠʢʘ ʩʪʽʡʢʦʩʪʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ  ̔

ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫ ̒ʚʨʘʭʫʚʘʥʥʷ ʯʠʥʥʠʢʽʚ 

ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʧʦʪʝʥʮʽʘʣʦʤ ʫʨʙʦʛʝʥʥʠʭ 

ʥʝʙʝʟʧʝʢ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʥʘʩʝʣʝʥʥʷ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ̒ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ɦ ʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʽ ʥʘʩʝʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʚʠʪʢʫ ʽʥʜʠʢʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ. 

ʋ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ, ʥʝʜʦʩʪʘʪʥʻ ʚʨʘʭʫʚʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ 

ʯʠʥʥʠʢʘ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ɺʠʩʚʽʪʣʝʥʦ 

ʩʫʯʘʩʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʪʨʘʢʪʫʚʘʥʥʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ 
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ʟʜʽʡʩʥʝʥʦ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʟ ʯʠʥʥʠʢʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ 

ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʠʢʘʪʦʨ ʫʨʙʦʛʝʥʥʦʩʪʽ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʡʦʛʦ ʘʩʧʝʢʪʽʚ, ʢʨʠʪʝʨʽʾʚ, ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʩʴʢʫ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʢʣʘʜʦʚʠʭ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʤʝʞʘʭ ʥʘʫʢʦʚʦʾ ʥʦʚʠʟʥʠ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ̫ ʢ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ. ʉʬʦʨʤʦʚʘʥʦ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ, ʜʝ 

ʝʢʦʣʦʛʽʯʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʚʠʩʪʫʧʘʻ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʩʪʘʣʦʩʪʽ ʩʠʩʪʝʤʠ çʤʽʩʪʦ 

ï ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè ʪʘ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʤʽʩʪ ʟʘ ʫʤʦʚ ʜʝʬʽʮʠʪʫ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʽʥʜʠʢʘʪʦʨʥʠʡ ʧʽʜʭʽʜ ʜʣʷ 

ʦʮʽʥʢʠ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʪʘ ʽʥʜʝʢʩ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʨʘʥʛʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ (ɸʊʆ) ʋʢʨʘʾʥʠ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʽʥʜʠʢʘʪʦʨʘʤʠ, ʟʜʽʡʩʥʝʥʦ ʾʭ ʢʣʘʩʪʝʨʠʟʘʮʽ ʁʤʝʪʦʜʦʤ k-ʩʝʨʝʜʥʽʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʨʠ ʛʨʫʧʠ ʨʝʛʽʦʥʽʚ ʟʽ ʩʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥ ̔ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ʅʉ) ʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʚʠʦʢʨʝʤʣʝʥʥʷ ʯʦʪʠʨʴʦʭ ʛʨʫʧ ʦʙʣʘʩʪʝʡ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ 

ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ɼʣʷ ʢʣʘʩʪʝʨʫ ʟ ʥʠʟʴʢʠʤ 

ʫʨʙʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʟʚʦʨʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ: ʟʽ ʟʨʦʩʪʘʥʥʷʤ 

ʫʨʙʦʛʝʥʥʦʩʪʽ ʟʥʠʞʫʻʪʴʩʷ ʯʘʩʪʦʪʘ ʅʉ, ʥʘʪʦʤʽʩʪʴ, ʧʽʜʚʠʱʫʶʪʴʩʷ ̔ ʥʜʠʚʽʜʫʘʣʴʥʽ 

ʨʠʟʠʢʠ. ɺʠʷʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʛʘʣʴʥʠʭ ʽ ʤʽʩʴʢʠʭ ʧʦʞʝʞ, ʪʘ 

ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ. ʈʦʟʨʘʭʦʚʘʥʦ ʨʝʛʽʦʥʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ, 

ʚʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʽʥʪʝʨʚʘʣʠ ʟʘ ʩʠʣʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʥʠʤ ʪʘ 

ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ʇʦʢʘʟʘʥʦ ʩʠʣʴʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ  ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʦʙʣʘʩʪʝʡ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ.  
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ɿ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʢʘʨʩʪʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʧʨʦʚʝʜʝʥʦ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʫ ʥʝʙʝʟʧʝʢʠ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʜʠʬʝʨʝʥʮʽʘʮʽ ʁʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʨʦʟʚʠʪʦʢ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʜʠʥʘʤʽʮʽ. ɺʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ, ʈʽʚʥʝʥʩʴʢʦʤʫ, ʍʝʨʩʦʥʩʴʢʦʤʫ, 

ʏʝʨʥʽʚʝʮʴʢʦʤʫ ʪʘ ʆʜʝʩʴʢʦʤʫ ʨʝʛʽʦʥʘʭ, ʜʣʷ ʷʢʠʭ ʧʦʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ 

ʟ ̔ʟʨʦʩʪʘʥʥʷʤ ʟʥʘʯʝʥʴ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ 

ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʥʘ ʦʙôʻʢʪʘʭ 

ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʄʝʪʦʜʦʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʥ ʨʠʟʠʢʫ 

ʘʚʘʨʽʡ ʥʘ ʧʨʠʢʣʘʜʽ 33 ɸɿʉ ʞʠʪʣʦʚʦʛʦ ʨʘʡʦʥʫ ʤ. ʆʜʝʩʘ ʧʦʙʫʜʦʚʘʥʦ ʩʮʝʥʘʨʽʡ 

ʚʠʪʦʢʫ ʧʘʣʠʚʘ ʟ ʥʘʩʣʽʜʢʘʤʠ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ ʟʘ ʨʦʟʛʘʣʫʞʝʥʦʶ ʩʭʝʤʦʶ ʪʘ ʟ 

ʽʥʽʮʽʶʚʘʥʥʷʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ ʜʣʷ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ɸɿʉ. 

ɯʜʝʥʪʠʬʽʢʦʚʘʥʦ ʫʤʦʚʠ ʢʘʩʢʘʜʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡ, ʚʠʦʢʨʝʤʣʝʥʦ ʛʨʫʧʠ ʩʪʘʥʮʽʡ 

ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʪʘʢʦʛʦ ʩʮʝʥʘʨʽʶ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʭʦʜʠ 

ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʢʘʩʢʘʜʥʠʭ ʧʦʜʽʡ.  

ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʁʚʘʥʥʷ ʨʠʟʠʢʽʚ ʨʦʟʚʠʪʢʫ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʘʡʦʥʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ ʤʝʪʦʜʦʤ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʛʝʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʥʘʡʙʽʣʴʰ 

ʚʘʛʦʤʽ ʪʠʧʠ ʢʘʨʩʪʦʚʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʙʝʟʧʝʢʠ ʩʧʦʨʫʜ ʽ ʧʣʦʱʘʜʢʠ ɸɽʉ, ʷʢʽ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʟʤʽʥʘʤʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʦ 

ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ʈʠʟʠʢʠ 

ʫʪʚʦʨʝʥʥʷ ʢʘʨʩʪʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ ʧʦʷʩʥʝʥʽ ʚʧʣʠʚʘʤʠ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʟʦʥʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʈɸɽʉ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʘʜʠ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʣʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚ ʽ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥʘʭ 

ʰʣʷʭʦʤ ʫʧʨʦʚʘʜʞʝʥʥʷ ʜʚʦʢʦʥʪʫʨʥʦʾ ʟʘʤʢʥʝʥʦʾ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ɦ ʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʠʣʫ ʥʝ ʚʠʱʝ 61,42 ʤʛ/ʤ3, 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ. ɿʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 
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ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʠʣʦʚʣʦʚʣʶʚʘʯʘ ʤʝʞʘ ʜʦʧʫʩʪʠʤʦʾ ʟʘʧʠʣʝʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ 

ʧʽʜʚʠʱʝʥʦ ʜʦ 99,1 ʤʛ/ʤį ʙʝʟ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʨʦʛʦʚʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ. 

ʈʦʟʨʦʙʣʝʥʦ ʘʜʘʧʪʠʚʥʫ ʧʨʦʛʨʘʤʥʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʷʢʘ ʽʥʪʝʛʨʫʻ ʽʥʜʠʢʘʪʦʨʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ, ʜʘʥʽ ʱʦʜʦ ʢʣʶʯʦʚʠʭ ʨʠʟʠʢʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʽ ʤʝʭʘʥʽʟʤʠ ʦʥʣʘʡʥ-

ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ k-ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ. 

ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʙʽʨ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ 

ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʚ ʢʣʘʩʪʝʨʘʭ ʨʝʛʽʦʥʽʚ ʦʜʥʦʛʦ ʨʽʚʥʷ, ɦʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʪʘ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ɿ ʤʝʪʦʶ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʦʜʥʠʭ ʽ ʧʦʚʽʪʨʷʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʟʨʦʙʣʝʥʦ ̔ʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʙʝʟʧʝʢʫ ʜʝʬʽʮʠʪʫ ʚʦʜʠ ʜʣʷ 

ʍʝʨʩʦʥʱʠʥʠ, ʆʜʝʱʠʥʠ, ʄʠʢʦʣʘʾʚʱʠʥʠ, ʂʽʨʦʚʦʛʨʘʜʱʠʥʠ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʘʥʦ 

ʥʘʷʚʥʠʡ ʟʚËʷʟʦʢ ʤʽʞ ʫʤʦʚʘʤʠ ʩʪʚʦʨʝʥʥʷ ʚʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ ʪʘ ʨʽʚʥʝʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ɦ ʦ ʫʨʙʘʥʽʟʘʮʽʷ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʧʦʩʠʣʶʻ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʙʨʫʜʥʝʥʥʷ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʟʨʦʩʪʘʥʥʷ ʚʘʣʦʚʠʭ ʚʠʢʠʜʽʚ ʦʙʦʭ ʪʠʧʽʚ ʜʞʝʨʝʣ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ 

ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʨʝʛʽʦʥʽʚ ʪʘ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʫ ʢʦʨʝʣʷʮʽ ʁ

ʟ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤ ̔ʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ʇʨʦʚʝʜʝʥʦ ʨʘʥʞʫʚʘʥʥʷ 

ʨʝʛʽʦʥʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʥʘ ʦʜʠʥʠʮʶ 

ʪʝʨʠʪʦʨʽʾ ʪʘ ʥʘ 1 ʦʩʦʙʫ, ʱʦ ʟʘʩʚʽʜʯʠʣʦ ʟʘʛʘʣʴʥʝ ʟʙʽʛʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʘʥʛʽʚ 

ʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʨʘʥʛʽʚ, ʩʬʦʨʤʦʚʘʥʠʭ ʟʘ ʩʫʤʘʨʥʠʤʠ ʚʠʢʠʜʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʟʘʩʘʜʠ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʤʽʩʴʢʝ 

ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʦʢʨʝʤʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ, ʷʢ 
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ʥʦʚʦʛʦ ʚʠʜʫ ʝʢʦʩʝʨʚʽʩʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʣʶʜʠʥʠ ʯʝʨʝʟ ʙʝʟʧʝʢʫ ʜʦʚʢʽʣʣʷ. ʇʨʦʚʝʜʝʥʦ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ɸʊʆ ʋʢʨʘʾʥʠ ʟʘ 

ʚʠʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʩʴʢʠʭ ʟʝʣʝʥʠʭ ʟʦʥ ʷʢ ʽʥʜʠʢʘʪʦʨʽʚ ʝʢʦʩʠʩʪʝʤʥʠʭ 

ʧʦʩʣʫʛ ʚ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʫʨʙʘʥʽʟʘʮʽʾ 

ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʝʬʽʮʠʪʫ ʟʝʣʝʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʍʝʨʩʦʥʩʴʢʦʛʦ, 

ʏʝʨʢʘʩʴʢʦʛʦ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ, ɿʘʧʦʨʽʟʴʢʦʛʦ, ɼʦʥʝʮʴʢʦʛʦ ʨʝʛʽʦʥʽʚ. 

ʉʪʚʦʨʝʥʦ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ 

ʨʫʭʦʤʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʚʽʟʫʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʟʘʣʫʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʡʦʛʦ 

ʟʤʽʰʫʚʘʥʥʷ ʟ ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʠʩʢʨʝʪʥʠʭ 

ʧʦʚʽʪʨʷʟʘʭʠʩʥʠʭ ʙʘʨôʻʨʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʝʬʝʢʪ ʝʞʝʢʮʽʾ. ʆʙˇʨʫʥʪʦʚʘʥʦ 

ʢʦʥʩʪʨʫʢʮʽ ʁʜʠʩʢʨʝʪʥʦʛʦ ʝʣʝʤʝʥʪʫ ʙʘʨôʻʨʫ ʢʦʥʬʫʟʦʨʥʦ-ʜʠʬʫʟʦʨʥʦʛʦ ʪʠʧʫ.  

ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ, ʱʦ ʟʤʽʱʫʻ ʘʢʮʝʥʪ ʽʟ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʥʘ ʧʨʝʚʝʥʮʽʶ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ 

ʚʨʘʟʣʠʚʦʩʪʽ, ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʢʝʨʫʚʘʥʥʷ ʜʝʪʝʨʤʽʥʘʥʪʘʤʠ ʨʠʟʠʢʫ. ʈʝʘʣʽʟʘʮʽ ̫

ʧʝʨʝʜʙʘʯʘʻ ʧʣʘʥʠ ʟʘʧʦʙʽʛʘʥʥʷ ʚʝʣʠʢʠʤ ʘʚʘʨʽʷʤ ʽ ʨʝʛʫʣʷʨʥʽ ʘʫʜʠʪʠ, ʘ ʪʘʢʦʞ 

ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʢʨʠʪʝʨʽʾʚ ʧʨʠʡʥʷʪʥʦʩʪʽ ʫ 

ʜʦʟʚʽʣʴʥʽ ʪʘ ʧʣʘʥʫʚʘʣʴʥʽ ʧʨʦʮʝʜʫʨʠ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʛʘʨʤʦʥʽʟʘʮʽʾ ʟ ʧʨʘʚʦʤ ɭʉ. 

ɿ ʤʝʪʦʶ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʘʧʨʦʙʘʮʽʾ ʙʘʟʦʚʦʾ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʚʦʨʝʥʦ ̔ ʥʪʝʛʨʦʚʘʥʫ ̔ ʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽ,ʁ 

ʱʦ ʨʝʘʣʽʟʫʻ ʥʘʩʢʨʽʟʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʮʠʢʣ ʚʽʜ ʦʙʨʦʙʢʠ ʩʠʨʠʭ ʜʘʥʠʭ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʇʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʴ ʫ ʚʠʛʣʷʜʽ ʰʝʩʪʠʢʨʦʢʦʚʦʛʦ ʢʦʥʚʝʻʨʘ, 

ʷʢʘ ʧʦʻʜʥʫʻ ʤʝʪʦʜʠ ETL-ʦʙʨʦʙʢʠ, ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʙʘʟʽ LSTM, 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʽʥʜʝʢʩʽʚ ʨʠʟʠʢʫ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʩʠʥʪʝʟʫ ʨʽʰʝʥʴ. ʉʪʚʦʨʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʻ 

ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʡ ʤʦʜʝʣʽ. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʣʽʜʦʚʘʥʦ ʥʘ 

ʩʠʥʪʝʪʠʯʥʠʭ ʽ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʽʚ ʽ 

ʨʦʙʘʩʪʥʽʩʪʴ ʘʥʘʣʽʪʠʢʠ.  
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʘ ʘʢʪʘʤʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʽʥʜʠʢʘʪʦʨʥʠʡ 

ʤʝʪʦʜ, ʝʢʦʣʦʛʽʯʥʘ ʫʨʙʘʥʽʟʘʮʽʷ, ʥʘʜʟʚʠʯʘʡʥ ̔ʩʠʪʫʘʮʽ,ʾ ʢʘʨʩʪ, ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ; 

ʜʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʝʙʝʟʧʝʢʘ ʤʽʩʴʢʦʛʦ ʧʦʚʽʪʨʷ, ʥʝʙʝʟʧʝʢʘ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪ; ʤʽʩʴʢʘ ʟʝʣʝʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ  

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

ʄʦʥʦʛʨʘʬʽʾ ʪʘ ʨʦʟʜʽʣʠ ʚ ʤʦʥʦʛʨʘʬʽʷʭ: 

1. ɺʘʩʶʪʠʥʩʴʢʘ ʂ., ɹʘʨʙʘʰʝʚ ʉ. ɯʥʜʠʢʘʪʦʨʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ 

ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʩʪʘʥ ʧʨʠʨʦʜʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʚ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ. ɺ ʢʦʣʣʝʢʪ. ʤʦʥʦʛʨ. "Sustainable development: environmental protection. 

Energy saving. Balanced nature management". 2020. ʈ. 232ï255. Lviv: ZUKC 

LLC, book DOI: 10.23939/book.ecocongress.2020 

http://science.lpnu.ua/sites/default/files/attachments/2020/dec/22708/monograph20

20.pdf 

2. Vasiutynska, K., Barbashev, S. Methodology for Indicator-Based 

Assessments of Environmental Hazards in Urbanised Areas: A Case Study of 

Ukrainian Regions. "Urban Agglomeration ï Extracting Lessons for Sustainable 

Development": monograph. IntechOpen, 2024. doi: 10.5772/intechopen.1004771  

 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ Scopus  

3. Vasiutynska K., Barbashev S., Smyk S. ɯmpact of Urban Land ON the Risks 

of Karst Processes in the NPP Location Area (on the Example of Rivne NPP). 

Problems of Atomic Science and Technology. 2023. No 3(145) ʈ. 120ï126. DOI: 

10.46813/2023-145-120 (Scopus, Q3) 

4. Butenko O., Vasiutynska K., Smyk S., Karamushko A. Basics of calculation 

of a two-circuit air purification system for polydisperse dust Naukovyi Visnyk 

http://science.lpnu.ua/sites/default/files/attachments/2020/dec/22708/monograph2020.pdf
http://science.lpnu.ua/sites/default/files/attachments/2020/dec/22708/monograph2020.pdf
https://doi.org/10.46813/2023-145-120
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Natsionalnoho Hirnychoho Universytetu. 2024. No 2. ʈ. 113ï119 DOI: 

10.33271/nvngu/2024-2/113 (Scopus, Q3) 

5. Vasiutynska, K., Arsirii, V., Smyk, S., Makovetska, O. Determination of the 

design features of roadside air protection barriers of urban motorways using visual 

diagnostics and computational modelling. Eastern-European Journal of Enterprise 

Technologies. 2025. Vol. 2, No 10(134). ʈ. 25ï34. URL: 

https://doi.org/10.15587/1729-4061.2025.326375 (Scopus, Q3) 

6. Vasiutynska, K., Karamushko, A., Butenko, O., Surkov, S., Melnyk, S. 

Reducing the risk of air pollution in working areas by construction dust using a 

combined dust collector. Technology Audit and Production Reserves. 2025. Vol. 2, 

No 3(82). ʈ. 24ï30. DOI: 10.15587/2706-5448.2025.325775 (Scopus) 

 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

7. Vasiutynska K., Arsirii O., Ivanov O. Development of the method for 

assessing the action zones of hazards in an emergency at a city filling station using 

geoinformation technology Technology Audit and Production Reserves. 2017. Vol. 

6. No 3(38). P. 29 38. DOI: 10.15587/2312-8372.2017.119505 

8. Vasiutynska K., Smyk S., Ivanov O., Shevchuk I. Visualization of the pool 

fire action zones with using Mapinfo GIS for the number of filling stations of the 

Odessa (Ukraine) residential district. Technology Audit and Production Reserves, 

2018. Vol. 1. No. 3(39) . ʨ. 3040. DOI: 10.15587/2312-8372.2018. 124241 

9. Vasutynska K.A., Barbashev S.V. The analysis of the principles and methods 

evaluation of environmental safety levels in regional context. Odesôkyi 

Politechnichnyi Universytet. Pratsi, 2017. No 3(53). ʈ. 114ï121. DOI: 

10.15276/opu.3.53.2017.1610.15276/opu.3.53.2017.16 

10. Butenko, K Vasiutynska, S Smyk Development of double-circuit closed-loop 

dedusting system for increasing the atmosphere safety level. Proceedings of Odessa 

Polytechnic University, 2018. Issue 3, No 56. ʈ. 102ï108. DOI: 

10.15276/OPU.3.56.2018.11. 

https://doi.org/10.33271/nvngu/2024-2/113
https://doi.org/10.15587/1729-4061.2025.326375
https://doi.org/10.15587/2706-5448.2025.325775
https://scholar.google.com/scholar?oi=bibs&cluster=7028904361710356167&btnI=1&hl=ru
https://scholar.google.com/scholar?oi=bibs&cluster=7028904361710356167&btnI=1&hl=ru
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11. Vasiutynska K. Barbashev S. Analysis of dynamics of man-made fires in 

conditions of urbanization in Ukraine. Technology Audit and Production Reserves, 

2018. Vol. 4, No 3(42). ʈ. 16 23. DOI: 10.15587/2312-8372.2018.141376.  

12. Vasutynska K.A., Barbashev S.V., S. Smyk. Analysis of urbanization impact 

on the dynamics of emergencies and risks for population in Ukraine. Odesôkyi 

Politechnichnyi Universytet. Pratsi, 2018. No 2 (55). ʨ. 88ï96. DOI: 

10.15276/opu.2.55.2018.10 

13. ɹʫʪʝʥʢʦ ʆ.ɻ., ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ʉʤʠʢ ʉ.ʖ. ʁʤʦʚʽʨʥʽʩʥʘ ʤʦʜʝʣʴ 

ʜʚʦʢʦʥʪʫʨʥʦʾ ʟʘʤʢʥʫʪʦʾ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʘʩʧʽʨʘʮʽʡʥʦʛʦ ʧʦʚʽʪʨʷ. ɽʢʦʣʦʛʽʷ ʪʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 2019. ˉ1. ʉ. 29ï34. 

14. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ., ʂʽʤʽʥʯʠʜʞʠ ʄ.ɯ. ʆʮʽʥʢʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ɽʢʦʣʦʛʽʯʥʽ 

ʥʘʫʢʠ. 2020. ˉ 3(30), ʉ. 7ï14. DOI: 10.32846/2306-9716/2020.eco.3-30.1.  

15. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ., ʂʽʤʽʥʯʠʜʞʠ ʄ.ɯ. ʅʝʙʝʟʧʝʢʘ 

ʩʪʚʦʨʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ. 

ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ, 2020. ɺʠʧ. 4(31), ʉ. 42ï48. DOI: https://doi.org/10.32846/2306-

9716/2020.eco.4-31.6. 

16. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ. ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ɽʢʦʣʦʛʽʯʥʽ 

ʥʘʫʢʠ, 2020. ˉ 5(32). ʉ. 51ï57. DOI: 10.32846/2306-9716/2020.eco.5-32.8 

17. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ. ʆʮʽʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʤʽʩʴʢʠʭ 

ʟʝʣʝʥʠʭ ʟʦʥ ʟʘʣʝʞʥʦ ʚʽʜ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. 

ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 2021. ɺʠʧ. 1(34). ʉ. 36ï43. DOI: 10.32846/2306-

9716/2021.eco.7-34.7.  

18. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ. ɺʧʣʠʚ ʯʠʥʥʠʢʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ɺʽʩʥʠʢ 

ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄʠʭʘʡʣʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ ï 

ʂʨʝʤʝʥʯʫʢ: ʂʨʅʋ, 2021. ɺʠʧʫʩʢ 4/2021(129). ʩ. 83ï90. DOI: 

https://10.30929/1995-0519.2021.4.83-89.  

https://10.0.59.172/opu.2.55.2018.10
https://doi.org/10.32846/2306-9716/2020.eco.3-30.1
https://doi.org/10.32846/2306-9716/2020.eco.4-31.6
https://doi.org/10.32846/2306-9716/2020.eco.4-31.6
https://doi.org/10.32846/2306-9716/2021.eco.7-34.7
https://doi.org/10.32846/2306-9716/2021.eco.7-34.7
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19. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ. ʆʮʽʥʢʘ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʽ 

ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʋʢʨʘʾʥʠ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʜ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ. 2021. ɺʠʧ. 4(37). ʉ. 102ï108. DOI 

https://doi.org/10.32846/2306-9716/2021.eco.4-37.15.  

20. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ. ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ 

ʥʝʙʝʟʧʝʢʫ ʘʢʪʠʚʽʟʘʮʽʾ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ɻʝʦʭʽʤʽʷ 

ʪʝʭʥʦʛʝʥʝʟʫ, 2021. ɺʠʧ. 5(33), ʉ. 34 ï 41. https://doi.org/10.15407/_  

21. ɺʘʩʶʪʠʥʩʴʢʘ ʂ. ɸ. ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʯʠʥʥʠʢʘ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʧʘʨʘʤʝʪʨʠ 

ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ɽʢʦʣʦʛʽʯʥʽ ʥʘʫʢʠ, 2024. ˉ 4(55). ʉ. 7

15. DOI: 10.32846/2306-9716/2024.eco.4-55.1 

 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʜʝʨʞʘʚ 

22. ɭ. ɸʨʩʽʨʽʡ, ɭ. ɺʘʩʶʪʠʥʩʴʢʘ, ɸ. ɯʚʘʥʦʚ. ʄʦʥʽʪʦʨʠʥʛ ʜʘʥʠʭ ʧʨʦ 

ʪʝʭʥʦʛʝʥʥʫ ʦʙʩʪʘʥʦʚʢʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʛʦ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʄʽʞʥʘʨʦʜʥʠʡ ʞʫʨʥʘʣ "ʉʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ", 2018. (ɺʘʨʥʘ, 

ɹʦʣʛʘʨʽʷ) ˉ 1/2018. ʉ. 12ï17. URL: https://2fddc5f3-ccbb-4e37-ac72-

5df360cd417c.filesusr.com/ugd/2f29d0_0ff83b85a749447db7bc0b42849317c0.pdf 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.12.2024). 

23. Vasutynska K. Assignment of the new type of ecological services for 

providing human safety under conditions of urban environment. EUREKA: Life 

Sciences. 2018. No 2.ʨ. 9ï18. DOI: 10.21303/2504-5695.2018.00598. 

24. ɺ. ɸʨʩʽʨʽʡ, ʆ. ɹʫʪʝʥʢʦ, ʂ. ɺʘʩʶʪʠʥʩʴʢʘ, ʄ. ʂʽʤʽʥʯʽʜʞʽ ʋʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʧʦʪʦʢʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʟʘʚʜʘʥʴ. ʄʽʞʥʘʨʦʜʥʠʡ ʞʫʨʥʘʣ "ʉʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ". 2019. (ɺʘʨʥʘ, ɹʦʣʛʘʨʽʷ) ˉ 

2/2019. ʉ. 56ï60. URL: https://2fddc5f3-ccbb-4e37-ac72-

5df360cd417c.filesusr.com/ugd/2f29d0_ccf6f6a2d9c1435383a33ccba6a9a842.pdf 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 12.02.2025). 

 

ʇʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

https://doi.org/10.15407/_
https://doi.org/10.32846/2306-9716/2024.eco.4-55.1
https://2fddc5f3-ccbb-4e37-ac72-5df360cd417c.filesusr.com/ugd/2f29d0_0ff83b85a749447db7bc0b42849317c0.pdf
https://2fddc5f3-ccbb-4e37-ac72-5df360cd417c.filesusr.com/ugd/2f29d0_0ff83b85a749447db7bc0b42849317c0.pdf
https://2fddc5f3-ccbb-4e37-ac72-5df360cd417c.filesusr.com/ugd/2f29d0_ccf6f6a2d9c1435383a33ccba6a9a842.pdf
https://2fddc5f3-ccbb-4e37-ac72-5df360cd417c.filesusr.com/ugd/2f29d0_ccf6f6a2d9c1435383a33ccba6a9a842.pdf
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25. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ʄʘʢʘʨʦʚ ʆ. ɺ., ɾʜʘʥʶʢ ɯ. ɺ. ʇʨʦʩʪʦʨʦʚʘ ʤʦʜʝʣʴ 

ʩʠʩʪʝʤʠ ʦʟʝʣʝʥʝʥʥʷ ʤʽʩʪʘ ʆʜʝʩʘ ʥʘ ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ. 

ʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʭʽʤʽʾ ʽ ʪʝʭʥʦʣʦʛʽʷʭ ʪʘ ʩʠʩʪʝʤʘʭ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ: ʟʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ V ʤʽʞʥ. ʥʘʫʢ.-ʧʨʘʢʪ/ ʢʦʥʬ., 18 20 ʪʨʘʚʥʷ 

2016 ʨʦʢʫ, ʤ. ʂʠʾʚ., 2016. ʉ. 231-234. URL: http://kxtp.kpi.ua/common/msct-

2016-231-234.pdf. https://ela.kpi.ua/handle/123456789/18455 

26. ɯʚʘʥʦʚ ʆ. ɺ., ɺʘʩʶʪʠʥʩʴʢʘ ʂ. ɸ., ʄʘʢʘʨʦʚ ʆ. ɺ. ʄʦʜʝʣʶʚʘʥʥʷ 

ʪʝʭʥʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ. ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ 

V ʋʢʨʘʾʥʩʴʢʦ-ʥʽʤʝʮʴʢʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʪʠʢʘ. ʂʫʣʴʪʫʨʘ. ʊʝʭʥʽʢʘè 

(ʆʜʝʩʘ, ʋʢʨʘʾʥʘ). ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 22 26 

ʪʨʘʚʥʷ 2017 ʨ. ʆʜʝʩʘ: ʇʦʣʽʪʝʭʧʝʨʽʦʜʠʢʘ, 2017. ʉ. 121ï122. URL: 

http://dspace.opu.ua/jspui/handle/123456789/4204 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.12.2024).  

27. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ. ʇʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ 

ʚʠʨʽʰʝʥʥʷ: ʟʙ. ʥʘʫʢ. ʩʪʘʪʝʡ ʍɯɯɯ ʄʽʞʥ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤ. ʍʘʨʢʽʚ, 11  15 

ʚʝʨʝʩʥʷ 2017 ʨ. ù ʋʂʈʅɼɯɽʇ. ʍʘʨʢʽʚ: ʈʘʡʜʝʨ, 2017. ʉ.59  64. 

28. ɯʚʘʥʦʚ ʆ. ɺ., ɸʨʩʽʨʽʡ ʆ. ʆ., ɺʘʩʶʪʠʥʩʴʢʘ ʂ. ɸ., ʉʤʠʢ ʉ. ʖ. ʄʝʪʦʜ 

ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ 

ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ. ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ VI ʋʢʨʘʾʥʩʴʢʦ-ʥʽʤʝʮʴʢʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʪʠʢʘ. ʂʫʣʴʪʫʨʘ. ʊʝʭʥʽʢʘè (ʆʜʝʩʘ, ʋʢʨʘʾʥʘ). ʆʜʝʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. 1222 ʚʝʨʝʩʥʷ 2018 ʨ. ʆʜʝʩʘ, 2018. 

ʉ. 64ï65. 

29. ʐʠʨʰʦʚʘ ɺ.ʆ., ʂʽʤʽʥʯʠʜʞʠ ʄ.ɯ., ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ. ʆʮʽʥʶʚʘʥʥʷ 

ʧʦʪʝʥʮʽʘʣʫ ʟʝʣʝʥʠʭ ʟʦʥ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʚ ʫʤʦʚʘʭ 

ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. çʊʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʋʢʨʘʾʥʠ: ʩʪʘʥ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè: ɿʙ. ʥʘʫʢ. ʩʪʘʪʝʡ Vɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ (ʊɽɹ-2019), (ʤ. ɯʨʧʽʥʴ, 12 ï 20 ʣʠʩʪʦʧʘʜʘ). 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ɼʌʉ ʋʢʨʘʾʥʠ. ɯʨʧʽʥʴ, 2018. ʉ. 291 ï 297. 

http://ir.nusta.edu.ua/bitstream/doc/3142/1/3365_IR.pdf 

http://kxtp.kpi.ua/common/msct-2016-231-234.pdf
http://kxtp.kpi.ua/common/msct-2016-231-234.pdf
http://ir.nusta.edu.ua/bitstream/doc/3142/1/3365_IR.pdf
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30. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ. ɺʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʠʥʘʤʽʢʠ 

ʧʨʦʷʚʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɽʢʦʣʦʛʽʯʥʘ 

ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ: ʟʙ. ʥʘʫʢ. ʩʪʘʪʝʡ ʍɯʋ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ʤ. ʍʘʨʢʽʚ, 10  14 ʚʝʨʝʩʥʷ 2018 ʨ. ʋʂʈʅɼɯɽʇ. ʍ.: 

ʈʘʡʜʝʨ, 2018. ʉ.97  102. 

31. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ. ʋʨʙʘʥʠʟʘʮʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ: ʩʦʧʨʷʞʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʧʨʠʨʦʜʳ ʠ 

ʯʝʣʦʚʝʢʘ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ: ʟʙ. ʥʘʫʢ. ʩʪʘʪʝʡ 

ʍɯʋ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ʤ. ʍʘʨʢʽʚ, 10  14 ʚʝʨʝʩʥʷ 

2018 ʨ. ù ʋʂʈʅɼɯɽʇ. ʍ.: ʈʘʡʜʝʨ, 2018. ʉ.102  108. 

32. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ., ʂʽʤʽʥʯʠʜʞʠ ʄ.ɯ. ʋʨʙʦʛʝʥʥʠʡ 

ʭʘʨʘʢʪʝʨ ʩʪʚʦʨʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ɽʢʦʣʦʛʽʯʥʘ 

ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ: ɿʙ. ʥʘʫʢ. ʩʪʘʪʝʡ ʍʋɯɯ ʄʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ʤ. ʍʘʨʢʽʚ, 09  13 ʚʝʨʝʩʥʷ 2019 ʨ. ʍʘʨʢʽʚ: ʅɼʋ 

ʋʅɼɯɽʇ, 2019. 90 97. 

33. ɺʘʩʶʪʠʥʩʴʢʘ ʂ.ɸ., ɹʘʨʙʘʰʝʚ ʉ.ɺ., ɹʫʪʝʥʢʦ ʆ.ɻ., ʉʫʨʢʦʚ ʉ.ɺ. 
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ABSTRACT 

Thesis for the Degree of Doctor of Technical Sciences in the Specialty 21.06.01 

ñEnvironmental Safetyò. ï National University "Odesa Polytechnic", Mykhailo 

Ostrohradskyi Kremenchuk National University, Kremenchuk, 2025. 

The dissertation addresses a pressing scientific and practical challenge ð the 

development of a methodological framework for assessing regional environmental 

hazards in relation to the intensity of anthropogenic (urban-related) pressures. The 

proposed approach integrates indicator-based assessment methods grounded in 

theoretical analysis and results of mathematical modeling. The study contributes to 

the advancement of regional environmental risk diagnostics by offering a data-

driven tool for quantifying environmental vulnerability under increasing 

urbanization stress. 

The global nature of urbanization is a defining driver behind the majority of 

adverse environmental processes. The imperative for integrated assessment of 

regional urbanization intensity ð as a key determinant of territorial system 

resilience ð underpins the relevance and conceptual foundation of this research. 

The methodological justification of an environmental indicator system for 

urbanization enables the incorporation of both homogeneity and differentiation 

factors across Ukrainian regions, reflecting their varying potentials for 

anthropogenic environmental and population-related risks. 

The aim of this study is to develop a scientific and methodological framework 

for indicator-based assessment of the impact of urban pressure on the formation of 

environmental hazards across Ukrainian regions, with the ultimate goal of mitigating 

the level of natural and anthropogenic risks in urbanized areas. 

The study analyzes the advantages and limitations of the national system of 

environmental indicators, particularly highlighting the insufficient consideration of 

urbanization as a driver of regional environmental risks. Contemporary theoretical 

approaches to the conceptualization of urbanized areas are reviewed, followed by a 

comprehensive analysis of how individual urbanization factors influence 
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environmental safety. A composite urbanization indicator is proposed, including its 

dimensions, criteria, and grouped metrics. A novel classification of urbanization 

components is developed. As part of the studyôs scientific contribution, the concept 

of ñecological urbanizationò is substantiated as a methodological foundation for 

analyzing urban-induced environmental impacts. A conceptual framework is 

introduced, positioning ecological urbanization as a key determinant of the 

sustainability of the ñcity ï surrounding areasò system and a limiting factor for urban 

development under natural resource constraints. An indicator-based methodology is 

developed to evaluate urban pressure, including the ecological urbanization 

indicator and the eco-demographic urbanization index. Administrative-territorial 

units (ATUs) of Ukraine are ranked according to the proposed indicators, and K-

means clustering is applied to classify regions into three groups with similar 

urbanization load characteristics. 

The study develops methodological approaches for assessing hazards 

associated with emergencies (EEs) in urbanized regions of Ukraine. Four groups of 

regions were classified based on the ratio of normalized indicators of natural and 

man-made hazards, aligned with a normalized eco-demographic urbanization index. 

For the cluster characterized by low urban load, an inverse relationship was 

established: as urbanization intensity increases, the frequency of emergencies 

decreases, while individual risk levels rise. A growing trend in the share of total and 

urban fires was observed, accompanied by a gradual decline in the proportion of 

urban fires as demographic urbanization intensifies. A regional fire hazard 

coefficient was calculated, and three distinct intervals were identified based on the 

strength of the correlation between this coefficient and the eco-demographic 

urbanization index. A strong correlation was confirmed between hazard indicators 

and the level of eco-demographic urbanization in regions with elevated urbanization 

levels. 

In order to analyze the hazards associated with karst processes, a territorial karst 

hazard index was developed and used to differentiate the regions of Ukraine. The 

temporal dynamics of karst development were examined, revealing a clear trend of 
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increasing areas of exposed karst in the Zakarpattia, Rivne, Kherson, Chernivtsi, and 

Odesa regions. A statistically significant positive correlation was observed between 

the growth of exposed karst surfaces and the increase in the ecological urbanization 

index in these regions. 

The application of a risk-oriented approach to the analysis of urbanization 

impacts on the occurrence of technological accidents at high-risk facilities has been 

substantiated. Using geoinformation modeling, a risk zone scenario was developed 

for 33 fuel stations located in a residential district of Odesa. The scenario simulates 

a fuel spill followed by a pool fire, propagated through a branching event tree and 

triggering cascading accidents at nearby stations. Conditions for the cascade 

development of accidents were identified, risk-prone station clusters were 

delineated, and mitigation measures were proposed to reduce the likelihood of 

cascading events. 

A risk assessment of karst process development in the vicinity of hazardous 

facilities was conducted using the case of the Rivne Nuclear Power Plant (RNPP). 

The evaluation was based on visualization of geological monitoring data. The most 

critical types of karst-related risks to the structural integrity of the site and facilities 

were differentiated and substantiated by changes in the soil hydrological regime. An 

integrated risk index was presented using weighted coefficients derived from key 

influencing factors. The identified risks of karst deformation were attributed to the 

impact of urbanized territories on the hydrological balance in the RNPPôs 

surrounding zone. 

A set of principles was proposed to enhance the sustainability of hazardous 

industrial facilities and to improve ambient air quality in industrial zones by 

implementing a dual-loop closed-cycle air purification system. It was established 

that when construction dust concentrations do not exceed 61.42 mg/mį, the non-

carcinogenic risk remains within acceptable limits. Upon the introduction of a 

combined dust collector, the permissible dust concentration threshold can be 

increased up to 99.1 mg/mį without surpassing the critical risk level. 
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An adaptive software-mathematical model for comprehensive environmental 

risk assessment was developed. This model integrates ecological urbanization 

indicators, data on key risk factors, and online learning mechanisms based on k-

clustering methods and gradient descent algorithms. This integration enables the 

optimization of mitigation strategies across regional clusters with similar risk 

profiles, thereby improving the accuracy and responsiveness of environmental 

management decisions. 

In order to conduct an indicator-based assessment of environmental hazard 

levels for regional water and air resources, an integral index of water resource deficit 

was developed. The analysis revealed a significant water scarcity risk for the regions 

of Kherson, Odesa, Mykolaiv, and Kirovohrad. Furthermore, a clear relationship was 

identified between the conditions contributing to water deficit and the degree of 

ecological urbanization in these regions. 

It was found that urbanization contributes to the reduction of emissions from 

stationary sources while simultaneously intensifying transport-related pollution. The 

increase in total emissions from both types of sources was shown to correlate with 

the growth of the eco-demographic urbanization index. A regional coefficient of 

urban-induced atmospheric pollution was proposed, and a strong correlation was 

established with the normalized ecological urbanization indicator. A ranking of 

regions was conducted based on emission loads from stationary sources per unit area 

and per capita, revealing a general consistency in regional ranksðunlike rankings 

based on total emissions alone. A moderate positive correlation was identified 

between the eco-demographic urbanization index and the normalized indicators of 

pollution load. 

The principles for mitigating the negative impacts of urbanization on urban 

atmospheric environments have been developed, with a particular focus on nature-

based solutions. The study substantiates the introduction of an integrated 

environmental safety service as a novel type of ecosystem service, grounded in the 

principle of ensuring human security through environmental safety. A differentiation 

of Ukraineôs administrative-territorial units (ATUs) was carried out based on 
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indicators of urban green areas, which serve as key markers of ecosystem services 

under urbanization pressure. The findings reveal a strong negative impact of 

urbanization on the availability of green vegetation, with a pronounced deficit 

observed in the Kherson, Cherkasy, Ivano-Frankivsk, Zaporizhzhia, and Donetsk 

regions. 

A aerodynamic model for simulating air flow in the vicinity of moving vehicles 

has been developed, based on visual diagnostic methods and numerical modeling. 

The model accounts for the entrainment of ambient air and its mixing with vehicle 

exhaust gases in the presence of discrete air protection barriers that induce an ejector 

effect. The design of a discrete barrier element with a convergent-divergent 

(confusor-diffusor) configuration has been substantiated. 

Furthermore, the implementation of a risk-oriented environmental safety 

system has been justified. This approach shifts the focus from reactive mitigation to 

proactive prevention by reducing vulnerability and enabling the identification and 

management of risk determinants. The proposed framework includes major accident 

prevention plans, regular safety audits, and risk-informed land use planning that 

integrates acceptability criteria into permitting and spatial recovery procedures, in 

alignment with EU environmental law. 

To ensure a more detailed and practically validated implementation of the core 

decision-support model, an integrated information technology has been developed. 

This technology implements a seamless analytical pipeline, encompassing the entire 

cycle from raw environmental data processing to the generation of management 

recommendations within the framework of atmospheric air quality monitoring. The 

model is structured as a six-step processing pipeline, integrating ETL procedures, 

predictive modeling based on Long Short-Term Memory (LSTM) networks, 

clustering techniques, calculation of integrated risk indices, and automated decision 

synthesis. A comprehensive software suite has been created to operationalize the 

proposed methods and models. Practical validation was performed using both 

synthetic and real-world datasets, demonstrating high forecasting accuracy and 

robust analytical performance. 
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The practical relevance of the obtained results has been confirmed by their 

implementation in professional practice and educational processes, as documented 

by official statements of adoption. 

Keywords: ecological safety of urbanized areas; indicator-based method; 

ecological urbanization; emergencies; karst; ecological risk; water resource deficit; 

urban air hazard; geological environment hazard; sustainable urban development; 

green urban infrastructure. 
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ʇʅʆ  ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʡ ʦʙôʻʢʪ 

ʆʇʅ  ʦʙôʻʢʪ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ɻɯʉ  ʛʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɻʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʫʨʙʘʥʽʟʘʮʽʾ ʚʠʟʥʘʯʘʻ 

ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʘ ʩʘʤʝ, ʪʦʪʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ, 

ʜʝʛʨʘʜʘʮʽ ʁʣʘʥʜʰʘʬʪʽʚ, ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʧʦʨʫʰʝʥʥʷ ʩʪʘʣʦʾ ʨʽʚʥʦʚʘʛʠ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ̔ ʙʽʦʩʬʝʨʠ ʚ ʮʽʣʦʤʫ. 

ɺʦʻʥʥʘ ʘʛʨʝʩʽʷ ʨʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʟʘʚʜʘʣʘ ʨʫʡʥʘʮʽʾ ʙʽʣʴʰʦʩʪʽ ʦʙôʻʢʪʽʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʫ, ʝʥʝʨʛʝʪʠʢʠ, ʩʧʨʠʯʠʥʠʣʘ ʟʥʠʱʝʥʥʷ ʧʨʠʨʦʜʥʦ-

ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʨʠʚʝʣʘ ʜʦ ʟʘʛʘʣʴʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʜʦʚʢʽʣʣʷ, ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʠʣʘ ʧʦʪʝʥʮʽʘʣ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ ʚ ʫʩʽʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ. 

ʇʝʨʝʜ ʩʠʩʪʝʤʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʦʩʪʘʣʠ ʥʦʚʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʫʚʘʪʠ ʩʴʦʛʦʜʥʽ, ʡ, ʦʩʦʙʣʠʚʦ, ʧʽʜ ʯʘʩ ʤʘʡʙʫʪʥʴʦʛʦ ʧʽʩʣʷʚʦʻʥʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʨʘʾʥʠ. ʆʜʥʦʯʘʩʥʦ, ʽʥʪʝʛʨʘʮʽʡʥʽ ʧʣʘʥʠ ʋʢʨʘʾʥʠ ʨʦʙʣʷʪʴ 

ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ ʩʚʦʻʯʘʩʥʠʤʠ ʟʘʚʜʘʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʪʘ ʪʝʥʜʝʥʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʉʦʶʟʫ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʽʚ ʥʝʙʝʟʧʝʢ 

ʨʽʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʬʦʨʤʫʶʪʴ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦ ʾʥʝʙʝʟʧʝʢʠ 

ʨʝʛʽʦʥʽʚ ̔  ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ 

ʥʝʙʝʟʧʝʢʘʤʠ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʨʠʟʠʢʘʤʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ.  

ʇʘʨʘʜʠʛʤʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʟʘʩʥʦʚʘʥʘ 

ʉ .ɯ. ɼʦʨʦʛʫʥʮʦʚʠʤ ʱʝ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʜʘʪʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ (ɸ. ɺ. ʂʘʯʠʥʩʴʢʠʡ, ɺ. ʇ. ɻʦʨʙʫʣʠʥ, 

ɸ. ɺ. ʉʪʝʧʘʥʝʥʢʦ, ʄ. ɸ. ʍʚʝʩʠʢ, ʆ. ɸ. ɹʝʟʧʘʣʦʚʘ, ɺ. ʄ.  ʐʤʘʥʜʽʡ) ʜʦʟʚʦʣʠʣʠ 

ʪʨʘʢʪʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʷʢ ʩʢʣʘʜʦʚʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʧʦʢʘʟʘʣʠ 

ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦ ʨʘʥʛʫ ʩʠʩʪʝʤʠ, ʷʢʘ ʦʙôʻʜʥʫʻ ʥʘʡʙʽʣʴʰ 

ʚʘʛʦʤʽ ʟʘʛʨʦʟʠ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʜʝʨʞʘʚʠ ʪʘ ʻ ʧʨʽʦʨʠʪʝʪʦʤ ʜʝʨʞʘʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. ɽʢʦʣʦʛʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʝʢʩʪʝʥʩʠʚʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʟʥʘʯʠʤʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʨʝʛʽʦʥʽʚ, ʚʠʟʥʘʯʝʥʽ ʚ ʨʦʙʦʪʘʭ ɺ. ʆ.  ʐʧʠʣʦʚʘ, 

ʅ. ʄ.  ʂʘʣʝʪʥʠʢʘ, ʆ. ɺ. ʍʘʨʣʘʤʦʚʦʾ ʪʘ ɻ. ʆ. ʆʙʽʭʦʜ, ʫʩʪʘʥʦʚʣʶʶʪʴ ʦʟʥʘʢʠ 
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ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʧʦʢʘʟʫʶʪʴ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʙʝʟʧʝʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʧʨʦʷʚʠ ʩʫʧʫʪʥʽʭ 

ʧʨʦʙʣʝʤ. ʋ ʨʦʙʦʪʘʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ h ʢʦʣʠ ɸ. ɺ. ʂʘʯʠʥʩʴʢʦʛʦ ʪʘ ʉ. ʇ.  ɯʚʘʥʶʪʠ 

ʨʦʟʛʣʷʥʫʪʽ ʜʞʝʨʝʣʘ ʥʝʙʝʟʧʝʢ ʜʣʷ ʦʩʥʦʚʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, ʧʨʦʚʝʜʝʥʘ 

ʦʮʽʥʢʘ ʙʝʟʧʝʢʠ ʢʨʠʪʠʯʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜʥʦʩʥʦ ʧʨʠʨʦʜʥʠʭ 

ʟʘʛʨʦʟ. ʎʝʡ ʥʘʧʨʷʤʦʢ ʜʦʩʣʽʜʞʝʥʴ ʮʽʥʥʠʡ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʤʝʪʦʜʦʤ ʦʮʽʥʢʠ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʽ ʩʪʚʦʨʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ. ɼʣ ̫ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʡʪʠʥʛʫ ʦʙʣʘʩʪʝʡ ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʨʽʚʥʷʤʠ ʥʝʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʫ ʨʦʙʦʪʘʭ ʉ. ʇ.  ɯʚʘʥʶʪʠ, ɸ. ʆ.  ʆʙʽʭʦʜʘ, ɸ. ɺ.  ʍʚʝʩʠʢʘ, 

ɺ. ɺ.  ʊʶʪʶʥʠʢʘ ʚʠʢʦʨʠʩʪʘʥʽ ʢʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝʙʝʟʧʝʢ.  

ʇʨʦʪʝ, ʽʩʥʫʻ ʟʥʘʯʥʘ ʨʦʟʙʽʞʥʽʩʪʴ ʫ ʧʽʜʭʦʜʘʭ ʜʦ ʨʘʥʞʫʚʘʥʥʷ ʦʙʣʘʩʪʝʡ 

ʋʢʨʘʾʥʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ ʘʩʦʮʽʡʦʚʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ, ʷʢʽ, ʟʜʝʙʽʣʴʰʦʛʦ, ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʪʘʢʠʡ ʧʨʦʚʽʜʥʠʡ ʬʘʢʪʦʨ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʩʠʩʪʝʤ ʷʢ ʫʨʙʦʛʝʥʥʝ ʥʘʩʠʯʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ. ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʟʘʭʦʜʠ ɦʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʦʙʣʘʩʪʝʡ ʪʘ ʤʽʩʪ, ʾʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʥʘʩʣʽʜʢʠ 

ʜʠʥʘʤʽʯʥʠʭ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʦʙʤʝʞʫʻ ʚʠʟʥʘʯʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʷʚʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʫʨʙʦʛʝʥʥʦʩʪʽ ʨʝʛʽʦʥʽʚ ʷʢ ʢʣʶʯʦʚʦʛʦ ʯʠʥʥʠʢʘ ʩʪʽʡʢʦʩʪʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ  ̔ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʶ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ 

ʫʨʙʘʥʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʠʪʴ ʚʨʘʭʫʚʘʥʥʷ ʯʠʥʥʠʢʽʚ ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʧʦʪʝʥʮʽʘʣʦʤ ʫʨʙʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ 

ʥʘʩʝʣʝʥʥʷ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʧʝʨʽʦʜ 2016 

ï 2030 ʨʨ. ʪʘ ʩʪʨʘʪʝʛʽʯʥʠʤ ʮʽʣʷʤ ʪʘ ʟʘʚʜʘʥʥʷʤ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʫ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ 

çʇʨʦ ʆʩʥʦʚʥʽ ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ 

ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè, ʘ ʩʘʤʝ, ʟʘʚʜʘʥʥʶ çʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 
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ʧʨʦʮʝʩʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝè; ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʇʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʚʠʟʥʘʯʝʥʠʭ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ 

çʇʨʦ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠè ʟʽ ʟʤʽʥʘʤʠ, ʘ ʩʘʤʝ, 

ʥʘʧʨʷʤʘʤ çʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʪʝʭʥʦʣʦʛʽʾ ʧʦʜʦʣʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʥʴʦʛʦè ʽ çʊʝʭʥʦʣʦʛʽʾ 

ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʝʢʦʩʠʩʪʝʤè, ʘ ʪʘʢʦʞ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʧʣʘʥʫ ʜʽʡ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘ 20232025 ʨʨ., ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 

ʚʽʜ 21.04.2021ʨ. ˉ 443-ʨ ʟʘ ʪʘʢʠʤʠ ʟʘʭʦʜʘʤʠ, ʷʢ çɿʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʧʨʦʮʝʩʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʧʨʠʧʠʥʝʥʥʷ 

ʨʫʡʥʫʚʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʤʝʞʘʭ ʤʽʩʪ,..è. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʧʨʦʻʢʪʽ çEducation in 

Green Transition in Ukrainian Universities. ʆʩʚʽʪʘ ʜʣʷ ʟʝʣʝʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡè ʚ 

ʤʝʞʘʭ ʧʨʦʛʨʘʤʠ NAWA (2023-2024, WP8, An Open Innovation Community for 

the Green Transition NAWA project). ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʫ ʩʢʣʘʜʽ ʝʢʩʧʝʨʪʽʚ ʚ ʨʘʤʢʘʭ 

ʉʧʽʣʴʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʧʨʦʛʨʘʤʠ ɹʘʩʝʡʥ ʏʦʨʥʦʛʦ ʤʦʨʷ 2014 ï 2020 ʇʨʦʻʢʪʫ 

çLeNetEco 2 ï ʉʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʤʝʨʝʞʽ ʜʣʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʟʫʩʠʣʴ ʩʧʽʣʴʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ɹʘʩʝʡʥʽ ʏʦʨʥʦʛʦ ʤʦʨʷ 2 (BSB-1088)è. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʟʛʽʜʥʦ ʟ ʧʣʘʥʘʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ 

ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʛʽʜʨʘʚʣʽʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʟʦʢʨʝʤʘ, ʚ ʤʝʞʘʭ ʚʠʢʦʥʘʥʥʷ ʪʝʤʠ ˉ 174-46 

çʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʚʠʨʦʙʥʠʮʪʚè, ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʷʢʦʾ ʟʜʦʙʫʚʘʯʢʦ  ʁʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʘ ʩʠʩʪʝʤʘ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʧʦʣʽʜʠʩʧʝʨʩʥʦʛʦ ʧʠʣʫ, ʘ 

ʪʘʢʦʞ ʟʘ ʪʝʤʦʶ ˉ 1879-46 çʇʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʪʘ ʜʽʡ ʧʝʨʩʦʥʘʣʫ ʚ ʫʤʦʚʘʭ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡè, ʚ ʷʢʽʡ ʟʜʦʙʫʚʘʯʢʘ ʨʦʟʨʦʙʠʣʘ ʧʨʦʛʨʘʤʫ ʪʘ ʧʨʦʚʝʣʘ 

ʪʨʝʥʽʥʛʠ ʧʝʨʩʦʥʘʣʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʟʘʩʦʙʽʚ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʝʣʠʢʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ 
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ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʫʨʙʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, 

ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʟʥʘʯʝʥʦʾ ʤʝʪʠ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥ:̫ 

  ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ̔ ʥʜʠʢʘʪʦʨʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ 

ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʩʪʘʥ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʪʝʨʠʪʦʨʽʡ, ʩʬʦʨʤʫʚʘʪʠ ʧʦʥʷʪʽʡʥʝ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʽʥʜʠʢʘʪʦʨʫ ʫʨʙʦʛʝʥʥʦʩʪʽ; 

 ʨʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʢʦʥʮʝʧʮʽʶ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʠʭ ʦʮʽʥʦʢ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʫʨʙʦʛʝʥʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ; 

  ʜʦʩʣʽʜʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʥʝʙʝʟʧʝʯʥʠʭ 

ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ; 

  ʟʘʩʪʦʩʫʚʘʪʠ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ 

ʚʧʣʠʚʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʥʘ ʦʙôʻʢʪʘʭ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʘ 

ʪʘʢʦʞ ʨʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢ-

ʤʝʥʝʜʞʤʝʥʪʫ ʰʣʷʭʦʤ ʩʠʥʪʝʟʫ ʚ ʮʽʣʽʩʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʽʥʜʠʢʘʪʦʨʥʠʭ ʦʮʽʥʦʢ 

ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ; 

  ʧʨʦʚʝʩʪʠ ʽʥʜʠʢʘʪʦʨʥʝ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʦʜʥʠʭ ʽ ʧʦʚʽʪʨʷʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʡ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

  ʨʦʟʨʦʙʠʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʟʘʩʘʜʠ 

ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʤʽʩʴʢʝ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʟʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ; 



42 

 

  ʨʦʟʨʦʙʠʪʠ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, 

ʱʦ ʨʝʘʣʽʟʫʻ ʮʽʣʽʩʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʥʚʝʻʨ ʚʽʜ ʦʙʨʦʙʢʠ ʩʠʨʠʭ ʜʘʥʠʭ ʜʦ 

ʛʝʥʝʨʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʆʙËʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ̒ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ 

ʤʽʩʪʘʭ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʧʽʜ 

ʚʧʣʠʚʦʤ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ʘʙʦ 

ʽʥʩʪʨʫʤʝʥʪʠ ʦʮʽʥʶʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʪʘ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʠʡ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʝʨʠʪʦʨʽʡ, ʘ ʪʘʢʦʞ ʚʣʘʩʥʽ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ 

ʥʝʙʝʟʧʝʢ ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ. 

ɿʘʩʪʦʩʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʘʥʘʣʽʪʠʯʥʠʭ, ʩʪʘʪʠʩʪʠʯʥʠʭ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʤʝʪʦʜʽʚ, ʘ ʩʘʤʝ: ʤʝʪʦʜʠ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʬʘʭʦʚʠʭ ʜʞʝʨʝʣ; ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʪʘ 

ʛʨʘʬʽʯʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʧʦʚʽʪʨʷʥʠʭ ʽ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ; 

ʤʝʪʦʜʠ ʨʠʟʠʢ-ʘʥʘʣʽʟʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ, ʤʝʪʦʜʠ 

ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʟʦʥ ʨʠʟʠʢʫ ʜʣʷ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʈʦʟʨʘʭʫʥʢʠ ʧʘʨʘʤʝʪʨʽʚ, 

ʥʦʨʤʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʚʦʜʠʣʦʩʷ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ Python ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʙʽʙʣʽʦʪʝʢ ʜʘʥʠʭ 

matplotlib.pyplot, numpy, pandas3.0. ɼʣʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʧʦʪʦʢʫ ʚʠʢʠʜʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʢʦʤʝʨʮʽʡʥʠʡ ʧʨʦʜʫʢʪ çSOLIDWORKS Flow Simulationè, ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ 

ʜʣʷ ʯʠʩʣʦʚʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ (CFD), ʚʙʫʜʦʚʘʥʠʡ ʫ SOLIDWORKS. ɸʜʘʧʪʠʚʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʨʦʟʨʦʙʣʷʣʘʩʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʤʝʪʦʜʫ k-

ʢʣʘʩʪʝʨʠʟʘʮʽʾ.  
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ, ʧʦʣʷʛʘʶʪʴ 

ʫ ʥʘʩʪʫʧʥʦʤʫ: 

ʫʧʝʨʰʝ: 

- ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʡ ʽʥʜʝʢʩʫ 

ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʨʝʛʽʦʥʠ 

ʋʢʨʘʾʥʠ ʟʘ ʨʽʚʥʷʤʠ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ;  

- ʨʦʟʨʦʙʣʝʥʦ ʘʜʘʧʪʠʚʥʫ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ, ̫ ʢʘ ʽʥʪʝʛʨʫʻ ʽʥʜʠʢʘʪʦʨʠ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʜʘʥʽ ʱʦʜʦ ʢʣʶʯʦʚʠʭ 

ʨʠʟʠʢʦʚʠʭ ʯʠʥʥʠʢʽʚ ʽ ʤʝʭʘʥʽʟʤʠ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʟʘʭʦʜʠ ʟʽ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʫ ʢʣʘʩʪʝʨʘʭ ʨʝʛʽʦʥʽʚ ʦʜʥʦʛʦ ʨʽʚʥʷ 

ʫʨʙʘʥʽʟʘʮʽʾ;  

- ʨʦʟʨʦʙʣʝʥʦ ʘʝʨʦʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʚ 

ʟʦʥʽ ʨʫʭʦʤʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʰʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʟ 

ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʟʘʭʠʩʥʠʭ ʙʘʨôʻʨʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʝʬʝʢʪ 

ʝʞʝʢʮʽʾ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʧʦʚʽʪʨʷʟʘʭʠʩʥʠʭ ʙʘʨôʻʨʽʚ 

ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʫ; 

- ʨʦʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʘʥʘʣʽʪʠʯʥʫ ʩʠʩʪʝʤʫ ʟʘʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʷʢʘ ʦʭʦʧʣʶʻ ʧʦʚʥʠʡ ʮʠʢʣ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʨʠʭ ʜʘʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʛʦʪʦʚʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʫʜʦʩʢʦʥʘʣʝʥʦ: 

- ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, 

ʟʦʢʨʝʤʘ, ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʫ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʩʥʫʶʯʠʭ, ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʧʨʦʷʚʽʚ ʥʝʙʝʟʧʝʢ, ʨʠʟʠʢʽʚ 

ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʽʚ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ; 

- ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʰʣʷʭʦʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ, 
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ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʫʩʪʘʣʝʥʠʭ ʤʝʪʦʜʽʚ, ʧʨʦʚʝʜʝʥʦ ʨʘʥʞʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ 

ʟʘ ʥʝʙʝʟʧʝʢʦʶ ʜʝʬʽʮʠʪʫ ʚʦʜʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

- ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʤʽʩʴʢʠʤʠ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ, ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʢʦʨʝʣʷʮʽʾ ʧʠʪʦʤʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʪʝʨʠʪʦʨʽʶ ʽ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʟ 

ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ; 

ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

- ʤʝʪʦʜ ʨʠʟʠʢ-ʘʥʘʣʽʟʫ ʩʮʝʥʘʨʽʾʚ ʘʚʘʨʽʡ, ʩʧʨʠʯʠʥʝʥʠʭ ʫʨʙʦʛʝʥʥʦ-

ʪʝʭʥʦʛʝʥʥʠʤʠ ʚʧʣʠʚʘʤʠ ʪʘ ʥʝʙʝʟʧʝʯʥʠʤʠ ʝʢʟʦʛʝʥʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʜʣʷ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʱʦ, ʜʦʜʘʪʢʦʚʦ ʜʦ ʽʩʥʫʶʯʠʭ 

ʧʽʜʭʦʜʽʚ, ʜʘʻ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʘʩʢʘʜʥʠʡ ʨʦʟʚʠʪʦʢ ʘʚʘʨʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʨʠʟʠʢʠ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ; 

- ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʠʡ, ʜʦʜʘʪʢʦʚʦ, 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʪʝʥʜʝʥʮʽʶ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ 

ʚʽʜʧʦʚʽʜʥʦ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ; 

- ʧʦʥʷʪʽʡʥʦ-ʢʘʪʝʛʦʨʽʘʣʴʥʠʡ ʘʧʘʨʘʪ ʩʠʩʪʝʤʠ ʝʢʦʩʝʨʚʽʩʫ ʚ ʯʘʩʪʠʥʽ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʢʘʪʝʛʦʨʽʾ çʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠè, ʷʢʘ 

ʜʦʧʦʚʥʶʶʯʠ ʽʩʥʫʶʯʽ ʢʦʥʮʝʧʮʽʾ, ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʥʘʜʘʥʥʷ 

ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ, ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʪʘ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʾʭ ʬʫʥʢʮʽʡ.  

- ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʘʥʘʣʽʟʫ ʧʦʩʣʫʛ ʤʽʩʴʢʦʾ ʟʝʣʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ, 

ʜʦʧʦʚʥʶʶʯʠ ʥʘʷʚʥʽ ʧʽʜʭʦʜʠ, ʜʘʻ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥ ̔

ʧʽʜʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʙʝʟʧʝʢʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ; 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ 
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ʥʝʙʝʟʧʝʢ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʽʜʩʠʣʝʥʥʷ ʥʘʩʣʽʜʢʘʤʠ ʚʽʡʥʠ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʾʥʝʨʽʚʥʦʤʽʨʥʦʩʪ̔ ʪʝʭʥʦʛʝʥʥʦ-ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʄʝʪʦʜʠʢʘ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʥʝʙʝʟʧʝʢ 

ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʟʘ ʪʝʤʦʶ ̄  174-46 

çʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʚʠʨʦʙʥʠʮʪʚè.  

ʈʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ ʪʘ ʚʽʜʙʫʜʦʚʠ ʟʨʫʡʥʦʚʘʥʠʭ 

ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʚʠʨʽʰʝʥʥ ̫ʧʠʪʘʥʴ ʧʝʨʝʨʦʟʧʦʜʽʣʫ 

ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʤʽʩʴʢʠʭ ʧʨʦʛʨʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʨʠʨʦʜʦ-ʦʭʦʨʦʥʥʠʭ 

ʽ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʫʨʙʦʛʝʥʥʫ ʤʦʜʠʬʽʢʘʮʽʶ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʝʨʠʪʦʨʽʘʣʴʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʢʦʥʮʝʧʮʽʷ ʩʠʩʪʝʤʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ ʤʽʩʪʘ 

ʆʜʝʩʠ ʚʠʢʦʨʠʩʪʘʥʘ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ 

ʆʜʝʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ, ʽ ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʤʽʩʴʢʫ ʮʽʣʴʦʚʫ ʧʨʦʛʨʘʤʫ ʨʦʟʚʠʪʢʫ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʤ. ʆʜʝʩʠ ʥʘ 2017-2020 ʨʦʢʠ, ʘ ʪʘʢʦʞ ʫ 

ʈʝʛʽʦʥʘʣʴʥʽʡ ʢʦʤʧʣʝʢʩʥʽʡ ʧʨʦʛʨʘʤ ̔ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 

2024-2028 ʨʦʢʠ. 

ʈʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʬʽʟʠʯʥʦʛʦ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʭʠʩʥʠʭ ʙʘʨôʻʨʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʷʭ  ̔

ʤʽʩʴʢʠʭ ʜʦʨʦʛʘʭ, ʦʩʦʙʣʠʚʦ ʫ ʨʘʡʦʥʘʭ ʽʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ, ʜʝ 

ʥʝʦʙʭʽʜʥʝ ʝʬʝʢʪʠʚʥʝ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʦʙʦʯʠʭ ʟʦʥ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʟʦʢʨʝʤʘ ʩʧʦʩʽʙ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʧʦʣʽʜʠʩʧʝʨʩʥʦʛʦ ʧʠʣʫ ʚ 

ʟʘʤʢʥʫʪʽʡ ʩʠʩʪʝʤʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʠʣʦʚʣʦʚʣʶʶʯʠʡ ʘʧʘʨʘʪ ʚʪʽʣʝʥʦ ʫ ʨʝʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʦʙôʻʢʪʽ, ʟʦʢʨʝʤʘ ʧʽʣʦʪʥʠʡ ʟʨʘʟʦʢ ʫʧʨʦʚʘʜʞʝʥʠʡ ʫ ʧʨʘʢʪʠʯʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʊʆɺ çɹʫʜʩʝʨʚʽʩè. 

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʠʟʠʢʽʚ ʪʝʭʥʦʛʝʥʥʠʭ 

ʘʚʘʨʽʡ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ 
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ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʘʥʦ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥ ̫ʜʠʩʮʠʧʣʽʥ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ɽ2 çɽʢʦʣʦʛʽʷè, ʦʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè 

(ʦʩʚʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ çɽʢʦʣʦʛʽʯʥʘ ʪʘ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘè, çɺʩʪʫʧ ʜʦ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽè, çɻʽʜʨʦʣʦʛʽʷ ʽ ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚè, çɽʢʦʣʦʛʽʯʥʘ 

ʙʝʟʧʝʢʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷè); ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ G3 çɽʣʝʢʪʨʠʯʥʘ 

ʽʥʞʝʥʝʨʽʷè, ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ çɽʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷè, 

çɽʣʝʢʪʨʦʤʝʭʘʥʽʢʘè, ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ G4 çɽʥʝʨʛʦʚʠʨʦʙʥʠʮʪʚʦè, ʦʩʚʽʪʥʷ 

ʧʨʦʛʨʘʤʘ çɺʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ ʝʥʝʨʛʦʢʦʤʧʣʝʢʩʠè) ʦʩʚʽʪʥʷ 

ʢʦʤʧʦʥʝʥʪʘ çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘè). 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʆʜʝʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʢʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʩʥʦʚʢʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʠʩʝʨʪʘʮʽʾ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ 

ʘʚʪʦʨʢʠ. ɯʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʚʠʢʦʥʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʫ ʜʠʩʝʨʪʘʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʦ ʣʠʰʝ ʪʽ ʽʜʝʾ ʪʘ ʧʦʣʦʞʝʥʥʷ, ʷʢʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʩʦʙʠʩʪʦ 

ʟʜʦʙʫʚʘʯʢʦʶ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʫʢʨʘʾʥʩʴʢʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ: Vɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ Forum of 

Diploma Theses çHorizons of Science 2017è (Krak·w, 2017); Vɯ ʫʢʨʘʾʥʩʴʢʦ-

ʥʽʤʝʮʴʢʦ ʾʢʦʥʬʝʨʝʥʮʽ ʾçɯʥʬʦʨʤʘʪʠʢʘ. ʂʫʣʴʪʫʨʘ. ʊʝʭʥʽʢʘè (ʆʜʝʩʘ, 2018); Vɯɯɯ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʭʥʦʛʝʥʥʦ-

ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʋʢʨʘʾʥʠ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ (ʊɽɹ-2019) (ɯʨʧʽʥʴ, 

2019); ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ (ʆʜʝʩʘ, 

2010); ʍVɯɯ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè (ʂʨʝʤʝʥʯʫʢ, 2019 ʨ.); The 6th International congress 

ñSustainable development: Environmental protection. Energy saving. Sustainable 

environmental managementò (Lviv, 2020); ʍVɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè (ʍʘʨʢʽʚ, 2020 ʨ.); ɯɯɯ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ 
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ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè (ʍʝʨʩʦʥ, 2020); The 2 nd International Scientific 

Symposium çSustainable Development ï state and prospectsè SDEVó2020 (Lviv-

Slavske, 2020 ʨ.); XXI Conference from high energy physics and nuclear physics 

(Kharkiv 2023 ʨ.); ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʘ ʪʘ ʧʨʠʢʣʘʜʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çɺʽʜʥʦʚʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ: ʫʢʨʘʾʥʩʴʢʽ 

ʪʘ ʻʚʨʦʧʝʡʩʴʢʽ ʚʠʢʣʠʢʠè (ʂʠʾʚ, 2024); The 8th International congress ñSustainable 

development: Environmental protection. Energy saving. Sustainable environmental 

managementò (Lviv ï 2024); XVII õ ʍX ʄʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʾʷʭ çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ: ʧʨʦʙʣʝʤʠ ʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷè (ʍʘʨʢʽʚ, 

2017  2024 ʨʨ.) ʪʘ ʽʥʰʠʭ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 24 

ʥʘʫʢʦʚ ̔ʩʪʘʪʪ,̔ ʟ ʥʠʭ 15 ï ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 3ï ʫ ʬʘʭʦʚʠʭ 

ʽʥʦʟʝʤʥʠʭ ʚʠʜʘʥʥʷʭ ʪʘ 4  ʫ ʩʪʘʪʪʷʭ, ʫʥʝʩʝʥʠʭ ʜʦ ʥʘʫʢʦ-ʤʝʪʨʠʯʥʠʭ ʙʘʟ Scopus. 

ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʽʥʰʠʭ ʚʠʜʘʥʥʷʭ (2 ʤʦʥʦʛʨʘʬʽʾ) ʪʘ 

ʧʫʙʣʽʢʘʮʽʷʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʥʬʝʨʝʥʮʽʡ (18 ʘʧʨʦʙʘʮʽʡʥʠʭ ʨʦʙʽʪ). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʟʘʛʘʣʴʥʠʤ ʦʙʩʷʛʦʤ 375 

ʩʪʦʨʽʥʢʠ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 7 ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ 308 ʥʘʡʤʝʥʫʚʘʥʴ ʪʘ ʚʢʣʶʯʘʻ 33 

ʪʘʙʣʠʮʽ, 79 ʨʠʩʫʥʢʽʚ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʉʀʉʊɽʄ ɽʂʆʃʆɻɯʏʅʀʍ ʆʎɯʅʆʂ ʉʊɸʅʋ 

ʄɯʉʔʂʀʍ ʊɽʈʀʊʆʈɯʁ ʊɸ ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʆʉʅʆɺʅʆɰ ʂʆʅʎɽʇʎɯɰ 

ɼʀʉɽʈʊɸʎɯʁʅʆɰ ʈʆɹʆʊʀ 

1.1 ʆʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ  

1.1.1 ʉʧʝʮʠʬʽʢʘ ʩʫʯʘʩʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ 

ʋʨʙʘʥʽʟʘʮʽʷ ʟʘ ʦʩʪʘʥʥʻ ʩʪʦʨʽʯʯʷ ʩʪʘʣʘ ʤʝʛʘ ʪʨʝʥʜʦʤ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ, 

ʥʘʙʫʣʘ ʨʠʩ ʛʣʦʙʘʣʴʥʦʛʦ ʬʝʥʦʤʝʥʫ, ɦ ʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʷʢ ʧʨʠʩʢʦʨʝʥʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʤʽʩʪ ʟ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷʤ ʚ ʥʠʭ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʟʤʽʥʦʶ ʾʭ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʡ ʩʦʮʽʘʣʴʥʦʛʦ ʫʩʪʨʦʶ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 100 ʨʦʢʽʚ ʯʠʩʝʣʴʥʽʩʪʴ 

ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʙʽʣʴʰʠʣʦʩʴ ʙʽʣʴʰ, ʥʽʞ ʚ 10 ʨʘʟʽʚ. ʉʪʘʥʦʤ ʥʘ ʪʨʘʚʝʥʴ 2025 

ʨ. ʯʘʩʪʢʘ ʩʚʽʪʦʚʦʛʦ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʢʣʘʜʘʻ 58 %. ɺ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ 

ʧʦʢʘʟʥʠʢ ʫʨʙʘʥʽʟʘʮʽʾ ̒ ʦʜʥʠʤ ʟ ʥʘʡʚʠʱʠʭ ʫ ʩʚʽʪʽ ʪʘ ʜʦʭʦʜʠʪʴ ʜʦ 76 % [1]. ʍʦʯʘ 

ʰʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʤʽʩʪʷʥ ʟʤʝʥʰʠʣʘʩʴ ʟ 3,2 ʚ 1963 ʨ. ʜʦ 1,7 ʚ 2024 ʨ [2], ʟʘ 

ʨʽʟʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ, ʜʦ 2050 ʨʦʢʫ ʾʭ ʯʠʩʝʣʴʥʽʩʪʴ ʟʨʦʩʪʝ ʜʦ 70 % ʥʘ ʬʦʥʽ 

ʟʘʛʘʣʴʥʦʛʦ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ.  

ɿʘ ʩʚʦʻʶ ʩʫʪʪʶ ʫʨʙʘʥʽʟʘʮʽʷ ʻ ʩʧʦʩʦʙʦʤ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʣʶʜʠʥʠ ʜʦ ʫʤʦʚ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʤʽʩʪ ʫ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ʋ ʤʽʩʪʘʭ ʩʪʚʦʨʶʻʪʴʩʷ 70 % ʩʚʽʪʦʚʦʛʦ ɺɺʇ, ʧʨʠ ʮʴʦʤʫ 

ʤʽʩʪʘ ʩʧʦʞʠʚʘʶʪʴ 75 % ʚʩʽʻʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʥʘ ʾʭʥʶ ʯʘʩʪʢʫ ʧʨʠʧʘʜʘʻ ʜʦ 70 % 

ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʽ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʽ ʤʘʡʞʝ 80 % ʚʽʜʭʦʜʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ 

[2]. ʉʚʽʪʦʚʘ ʥʘʫʢʘ ʚʠʟʥʘʯʘʻ ʫʨʙʘʥʽʟʘʮʽʶ ʷʢ ʦʩʥʦʚʥʫ ʨʫʰʽʡʥʫ ʩʠʣʫ ʚʩʽʭ 

ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [3 7]. ʅʘ ʨʠʩ. 

1.1 ʧʦʜʘʥʦ ʩʭʝʤʫ ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʦʚʢʽʣʣʷ ʥʘ ʣʦʢʘʣʴʥʦʤʫ 

ʡ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ, 

 



 

 

ʈʠʩʫʥʦʢ 1.1  ʄʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʦʚʢʽʣʣʷ  

 



ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʨʦʟʚʠʪʢʦʤ ʤʽʩʪ ʷʢ ʦʩʝʨʝʜʢʽʚ ʙʫʨʭʣʠʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʞʠʪʪʷ. 

ʉʭʝʤʘ ʚʢʣʶʯʘʻ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ, ʱʦ ʧʦʚ'ʷʟʫʶʪʴ ʫʨʙʘʥʽʟʘʮʽʶ ʪʘ ʜʦʚʢʽʣʣʷ. 

ʉʪʽʡʢʝ ʨʦʟʰʠʨʝʥʥʷ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ, ʷʢʝ ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʦʾ ʟʘʙʫʜʦʚʠ ʧʝʨʝʜʤʽʩʪʴ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʨʘʛʤʝʥʪʘʮʽʾ 

ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʚʪʨʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʙʘʣʘʥʩʫ. ɿʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʨʠʨʦʜʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʪʠʩʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʽ ʙʨʘʢ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [3, 4].  

ʇʝʨʰ ʟʘ ʚʩʝ, ʩʫʪʪʻʚʦ ʤʦʜʠʬʽʢʫʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʩʫʢʮʝʩʽʡʥʽ ʧʨʦʮʝʩʠ, 

ʧʝʨʝʪʚʦʨʶʶʯʠ ʾʭʥʽ ʢʣʘʩʠʯʥʽ ʪʨʘʻʢʪʦʨʽʾ ʚ ʪʘʢ ʟʚʘʥ ̔çʫʨʙʘʥʽʟʦʚʘʥè̔ ʯʠ 

çʤʦʟʘʾʯʥè̔ [5]. ɯʥʪʝʥʩʠʚʥʘ ʟʘʙʫʜʦʚʘ ʪʘ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʫʤʦʚʣʶʶʪʴ 

ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʟʤʽʥʫ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʜʝʛʨʘʜʘʮʽʶ 

ʙʽʦʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʢʠ ʘʙʦ ʟʫʧʠʥʢʠ ʨʦʟʚʠʪʢʫ 

ʝʢʦʩʠʩʪʝʤ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʩʫʢʮʝʩʽʾ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʥʘ ʤʽʩʴʢʠʭ ʽ 

ʧʨʠʤʽʩʴʢʠʭ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʢʘʭ ʜʦʤʽʥʫʶʪʴ ʧʽʦʥʝʨʥʽ ʚʠʜʠ (ʧʽʢʥʽʜʥʽ ʙʫʨôʷʥʠ, 

ʝʬʝʤʝʨʠ) ʟ ʚʠʩʦʢʦʶ ʪʦʣʝʨʘʥʪʥʽʩʪʶ ʜʦ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚ, ʷʢʽ ʟʜʘʪʥʽ ʰʚʠʜʢʦ 

ʢʦʣʦʥʽʟʫʚʘʪʠ ʚʽʜʢʨʠʪʽ ʜʽʣʷʥʢʠ ʡ ʫʪʚʦʨʶʚʘʪʠ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʽ çʫʨʙʦ-ʩʫʢʮʝʩʽʾè, 

ʪʦʜʽ ʷʢ ʫʪʚʦʨʝʥʥʷ ʢʣʽʤʘʢʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʇʦ-

ʜʨʫʛʝ, ʬʨʘʛʤʝʥʪʘʮʽʷ ʤʽʩʴʢʠʭ ʣʘʥʜʰʘʬʪʽʚ ʽ çʝʬʝʢʪ ʦʩʪʨʦʚʽʚè ʩʪʚʦʨʶʶʪʴ 

ʯʠʩʣʝʥʥʽ ʽʟʦʣʴʦʚʘʥʽ ʪʦʯʢʠ ʩʫʢʮʝʩʽʾ, ʜʝ ʧʦʻʜʥʘʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, 

ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʬʦʨʤʫʻ ʫʥʽʢʘʣʴʥʽ 

ʢʦʤʧʣʝʢʩʠ ʩʠʥʘʥʪʨʦʧʥʠʭ ʪʘ ʽʥʚʘʟʠʚʥʠʭ ʚʠʜʽʚ. ʊʘʢʽ ʫʨʙʦʝʢʦʩʠʩʪʝʤʠ 

ʚʠʨʽʟʥʷʶʪʴʩʷ ʤʘʣʦʶ ʚʠʜʦʚʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʘ ʟʥʠʞʝʥʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ [6, 7]. 

ʉʝʨʝʜ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ï ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ [8 11], ʷʢʽ 

ʩʧʦʨʽʜʥʝʥʽ ʟ ʝʤʽʩʽʷʤʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ [8, 10], ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʪʘ 

ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [4, 9, 12], ʚʪʨʘʪʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʦʙôʻʤʫ ʪʘ ʬʫʥʢʮʽʡ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ [13]. ɿʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʭʘʨʘʢʪʝʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʢʨʠʪʠʯʥʠʤʠ ʜʣʷ ʩʪʘʣʦʩʪʽ ʩʘʤʠʭ ʤʽʩʪ. ʍʦʯʘ 

ʤʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʩʪʘʥʦʚʣʷʪʴ ʤʝʥʰʝ 1 % ʩʫʭʦʜʦʣʫ [14], ʾʭ ʚʧʣʠʚ ʜʦʩʷʛʘʻ 
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ʛʣʦʙʘʣʴʥʠʭ ʤʘʩʰʪʘʙʽʚ ʫ ʟʤʽʥʘʭ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʥʠʢʥʝʥʥʽ 

ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʽ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʤʽʩʮʝʚʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʬʦʨʤʫʚʘʥʥʽ ʣʦʢʘʣʴʥʦʛʦ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ, ʩʧʨʠʷʶʯʠ ʝʬʝʢʪʘʤ ʪʝʧʣʦʚʠʭ 

ʦʩʪʨʦʚʽʚ ʪʘ ʟʤʽʥʽ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ[3, 5, 10]Φ 

ʉɹ ʦʛʦʜʥʽ ʤʽʩʪʘ ʘʩʦʮʽʶʶʪʴ ʽʟ ̫ ʚʠʱʘʤʠ ʜʝʥʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘ, ʢʦʣʠ 

ʱʽʣʴʥʽ ʤʘʩʠʚʠ ʘʩʬʘʣʴʪʫ ʪʘ ʙʝʪʦʥʫ ʥʘʢʦʧʠʯʫʶʪʴ ʪʝʧʣʦ ʡ ʟʘʪʨʠʤʫʶʪʴ ʡʦʛʦ 

ʚʽʜʜʘʯʫ ʚ ʥʽʯʥʠʡ ʯʘʩ, ʱʦ ʩʪʚʦʨʶʻ ʧʽʜʚʠʱʝʥʽ ʪʝʧʣʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʘʩʝʣʝʥʥʷ ʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ [9, 1517]. ɽʢʩʪʨʝʤʘʣʴʥʽ ʧʦʛʦʜʥʽ ʷʚʠʱʘ, ʪʘʢʽ ʷʢ 

ʟʣʠʚʠ, ʧʦʚʝʥʽ, ʪʝʧʣʦʚʽ ʭʚʠʣʽ. ʥʘʙʫʚʘʶʪʴ ʙʽʣʴʰʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ, 

ʚʦʜʥʦʯʘʩ ʤʽʩʴʢʽ ʩʠʩʪʝʤʠ ʜʨʝʥʘʞʫ ʡ ʦʭʦʣʦʜʞʝʥʥʷ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ 

ʘʜʘʧʪʦʚʘʥʠʤʠ ʜʦ ʥʦʚʠʭ ʫʤʦʚ. ʎʝ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʨʽʰʝʥʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʩʪʚʦʨʝʥʥʷ çʟʝʣʝʥʠʭ 

ʢʦʨʠʜʦʨʽʚè, ʦʧʪʠʤʽʟʘʮʽʷ ʩʭʝʤ ʫʧʨʘʚʣʽʥʥʷ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ [18]. 

ʍʘʨʘʢʪʝʨʥʠʤ ʪʨʝʥʜʦʤ ʫʨʙʘʥʽʟʘʮʽʾ ʻ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʤʝʞʘʭ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ɿʙʽʣʴʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʨʝʩʫʨʩʽʚ  ʚʦʜʥʠʭ, ʝʥʝʨʛʝʪʠʯʥʠʭ, ʟʝʤʝʣʴʥʠʭ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ 

ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ ʽ ʚʠʢʠʜʽʚ, ʟʦʢʨʝʤʘ ʧʠʣʦʚʠʭ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ [8, 19]. ʅʝʝʬʝʢʪʠʚʥʽ 

ʤʦʜʝʣʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʡ ʥʝʜʦʩʪʘʪʥʷ ʽʥʪʝʛʨʘʮʽʷ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ 

ʧʦʛʣʠʙʣʶʶʪʴ ʨʽʚʝʥʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʡ ʟʘʛʦʩʪʨʶʶʪʴ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ. ʉʧʦʣʫʯʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʟ ʤʽʩʴʢʦʶ 

ʝʢʩʧʘʥʩʽʻʶ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʠ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʨʽʟʢʦ ʟʙʽʣʴʰʫʶʪʴ ʚʨʘʟʣʠʚʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʦʩʠʩʪʝʤ ʜʦ 

ʧʨʠʨʦʜʥʠʭ ʩʪʠʭʽʡʥʠʭ ʣʠʭ [20 22] ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [23 25]. 

ʅʘʧʨʠʢʣʘʜ, ʚ [25] ʧʦʢʘʟʘʥʝ, ʷʢ ʰʚʠʜʢʘ ʫʨʙʘʥʽʟʘʮʽʷ ʦʜʥʦʯʘʩʥʦ ʚʠʢʣʠʢʘʣʘ 

ʨʫʡʥʽʚʥʠʡ ʣʘʥʮʶʛ ʛʝʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʯʝʨʝʟ ʚʠʜʘʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʝʨʦʟʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʪʘ ʟʙʽʣʴʰʠʣʘ ʨʠʟʠʢʠ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ 

ʧʦʤʠʣʢʠ ʤʽʩʴʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʉʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʥʘʚʽʪʴ ʚʠʜʽʣʷʻ ʩʧʝʮʽʘʣʴʥʠʡ 

ʪʠʧ ʥʝʙʝʟʧʝʢ NaTech, ̫ʢ ʧʨʠʨʦʜʥʽ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʢʘʪʘʩʪʨʦʬʠ [26, 27]. ɰʭ ʢʽʣʴʢʽʩʪʴ, ʥʘʩʣʽʜʢʠ ʜʣʷ ʣʶʜʝʡ ʽ ʜʦʚʢʽʣʣʷ ʟʨʦʩʪʘʻ ʨʦʢ ʚʽʜ 
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ʨʦʢʫ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʙʘʟʘ ʜʘʥʠʭ çʊʝʭʥʦʛʝʥʥʽ ʘʚʘʨʽʾ, ʩʧʨʠʯʠʥʝʥʽ ʩʪʠʭʽʡʥʠʤ 

ʣʠʭʦʤ ʘʙʦ ʢʘʪʘʩʪʨʦʬʦʶè [28]. ʆʪʞʝ, ʩʫʯʘʩʥʽ ʤʽʩʪʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʮʝʥʪʨʠ 

ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʩʧʦʣʫʯʝʥʥʷ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ̔ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ. 

1.1.2 ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʋʢʨʘʾʥʽ 

ʇʨʦʪʽʢʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ʋʢʨʘʾʥʘ ʷʢ ʩʘʤʦʩʪʽʡʥʘ ʜʝʨʞʘʚʘ ʦʪʨʠʤʘʣʘ 

ʥʝʟʘʣʝʞʥʽʩʪʴ, ʙʫʜʫʯʠ ʚʠʩʦʢʦʽʥʜʫʩʪʨʽʘʣʽʟʦʚʘʥʦʶ ʪʘ ʫʨʙʘʥʽʟʦʚʘʥʦʶ ʢʨʘʾʥʦʶ. 

ʈ̔ ʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʤʦʤʝʥʪ 1989 ʨʦʢʫ ʜʦʩʷʛʘʚ 67,27 % [29], ʽ ʟʘ ʨʦʢʠ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʚʠʨʽʩ ʧʨʠʙʣʠʟʥʦ ʜʦ 69,7 % ʥʘ 1 ʩʽʯʥʷ 2022 ʨ. ʋʢʨʘʾʥʘ ʟʘ ʮʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʥʘ ʤʦʤʝʥʪ 2020 ʨ. ʟʘʡʤʘʣʘ 76 ʤʽʩʮʝ ʚ ʨʝʡʪʠʥʛʫ 195 ʢʨʘʾʥ ʩʚʽʪʫ ʪʘ 

25 ʤʽʩʮʝ ʩʝʨʝʜ 44 ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ [30]. ɺ ʢʨʘʾʥʽ ʩʪʘʥʦʤ ʥʘ 2023 14 % 

ʥʘʩʝʣʝʥʥʷ ʧʨʦʞʠʚʘʻ ʚ ʘʛʣʦʤʝʨʘʮʽʷʭ ʯʠʩʝʣʴʥʽʩʪʶ ʙʽʣʴʰʝ 1 ʤʣʥ ʦʩʽʙ [2, 30], ʘ, 

ʟʘ ʧʨʦʛʥʦʟʘʤʠ ʥʘ 2050 ʨ., ʢʽʣʴʢʽʩʪʴ ʤʽʩʪʷʥ ʩʢʣʘʜʝ 79 %. 

ʇʨʦʪʝ, ʽʩʥʫʻ ʨʷʜ ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʋʢʨʘʾʥʠ ʚʽʜ ʽʥʰʠʭ ʜʝʨʞʘʚ ʟʘ 

ʭʘʨʘʢʪʝʨʦʤ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʧʨʦʷʚʣʷʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʚ ʨʽʟʢʦʤʫ 

ʟʤʝʥʰʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʤʽʩʴʢʦʛʦ 

(ʜʝʧʦʧʫʣʷʮʽʷ ʩʢʣʘʣʘ 1,35 ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ 1,2 ʜʣʷ ʤʽʩʴʢʦʛʦ ʟʘ ʧʝʨʽʦʜ 

1991 ï 2021 ʨ.) [2, 29].  

ʅʘ ʨʠʩ. 1.2 ʧʦʜʘʥʦ ʜʽʘʛʨʘʤʫ ʟʤʽʥ ʱʽʣʴʥʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ ʪʘ ʤʽʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʨʽʚʥʶ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʠʡ ʚʠʤʽʨʶʻʪʴʩʷ ʚʽʜʩʦʪʢʦʤ 

ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʠ ʫʨʙʘʥʽʟʘʮʽʾ (Urb) ʪʘ 

ʱʽʣʴʥʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ ʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʽ ʚ ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ 

ʚʠʛʣʷʜʽ (ʜʣʷ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 2022, 2023 ʨʨ. ʚʠʢʦʨʠʩʪʘʥʝ ʜʞʝʨʝʣʦ 

[30]) ʤʝʪʦʜʦʤ ʤʽʥʽʤʘʣʴʥʦ-ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ. ʆʙʯʠʩʣʝʥʽ ʜʘʥʽ ʧʦʜʘʥʦ ʚ 

ʪʘʙʣ. 1 ɼʦʜʘʪʢʫ ɺ. 

ʂʦʝʚʦʣʶʮʽʷ ʧʨʦʮʝʩʽʚ ʪʝʭʥʦʛʝʥʝʟʫ ʪʘ ʫʨʙʘʥʽʟʘʮʽʾ ʧʨʠʟʚʝʣʘ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʝ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʩʝʣʝʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ (28,6937.08 ʤʣʥ. ʦʩʽʙ ʥʘ 
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ʤʦʤʝʥʪ ʩʽʯʥʷ 2022 ʨ.) ʚ 461 ʤʽʩʪʘʭ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʪʽʣʴʢʠ 3 % ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ 

(19 ʪʠʩ. ʢʤ2) [29]. 

 

ʈʠʩʫʥʦʢ 1.2 ï ɼʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʱʽʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʟʘ ʧʝʨʽʦʜ 1997 ï 2023 ʨʦʢʠ: 1 ï ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ 

ʫʨʙʘʥʽʟʘʮʽʾ (Urbn); 2 ï ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ (Dn); 3  ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ 

(Durb
n) 

 

ʈʦʟʤʽʱʝʥʥʷ ʤʽʩʪ ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʘʻ ʪʦʤʫ ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʷʢʠʡ 

ʩʢʣʘʚʩʷ ʱʝ ʟʘ ʯʘʩʠ ʽʩʥʫʚʘʥʥʷ ʉʈʉʈ, ʭʦʯʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʥʝʟʥʘʯʥʦ ʟʨʦʩʣʘ (ʟ 434 ʚ 

1989 ʨ. ʜʦ 461 ʚ 2022 ʨ. [29]). ʊʘʢʦʞ ʟʤʽʥʠʣʘʩʴ ʣʶʜʥʽʩʪʴ ʤʽʩʪ: ʯʦʪʠʨʥʘʜʮʷʪʴ 

ʩʝʨʝʜʥʽʭ ʤʽʩʪ (ʧʝʨʝʚʘʞʥʦ ʤʦʥʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ) ʧʝʨʝʡʰʣʠ ʚ ʢʘʪʝʛʦʨʽʶ ʤʘʣʠʭ, 

ʘ ʜʚʘ ʤʽʩʪʘ (ɼʦʥʝʮʴʢ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ) ʚʪʨʘʪʠʣʠ ʩʪʘʪʫʩ ʤʽʩʪ-ʤʽʣʴʡʦʥʥʠʢʽʚ.  

ʊʦʞ, ʩʪʘʣʝ ʪʘ ʧʦʚʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʚʽʜʙʫʚʘʣʦʩʴ ʥʘ ʬʦʥʽ ʨʽʟʢʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷ. ɿʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ 

ʩʢʣʘʣʘ ʟʘ ʦʩʪʘʥʥʽ 28 ʨʦʢʽʚ ʤʘʡʞʝ 10 ʤʣʥ. ʎʷ ʪʝʥʜʝʥʮʽʷ ʧʨʠʪʘʤʘʥʥʘ ʽ ʤʽʩʴʢʦʤʫ 

ʥʘʩʝʣʝʥʥʶ, ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʦʛʦ ʟʤʝʥʰʠʣʘʩʴ ʚ 1,2 ʨʘʟʠ ï ʚʽʜ 34869,2 ʪʠʩ. ʜʦ 

29357,7 ʪʠʩ. [29, 30]. 
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ʄʦʟʘʾʯʥʽʩʪʴ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʦʟʤʘʾʪʪʷ ʪʘ ʭʘʨʘʢʪʝʨʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙËʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʢʦʤʧʣʝʢʩʦʤ ʪʝʭʥʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ. ɼʠʥʘʤʽʯʥʽ 

ʜʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ ʚʽʜʜʟʝʨʢʘʣʶʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʘʣʝ ʧʦʚʥʽʩʪʶ ʾʭ ʥʝ ʦʪʦʪʦʞʥʶʶʪʴ. 

ʍʘʦʪʠʯʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʙʫʜʫʚʘʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʟʘʚʜʘʥʥʷʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʦʙʫʤʦʚʠʣʠ ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ 

ʨʽʟʥʦʨʽʜʥʦʩʪʽ ʨʝʛʽʦʥʽʚ ʥʝ ʪʽʣʴʢʠ ʟʘ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ (ʚʽʜ 37 % ʜʣʷ 

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦ 90 % ʜʣʷ ɼʦʥʝʮʴʢʦʾ), ʘ ʱʝ ʡ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʤʘʣʠʭ, ʩʝʨʝʜʥʽʭ, ʚʝʣʠʢʠʭ ʤʽʩʪ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ çʫʨʙʦʛʝʥʥʦʾ ʥʘʩʠʯʝʥʦʩʪʽè 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʜʠʥʠʮʴ. ɹʽʣʴʰ ʪʦʛʦ, ʜʣʷ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʨʝʛʽʦʥʽʚ 

ʧʘʨʘʤʝʪʨʠ ʨʽʚʥʷ ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʥʝ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʱʽʣʴʥʦʩʪʽ ʤʽʩʪ ʪʘ ʱʽʣʴʥʽʩʪʶ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʊʦʞ, ʫʨʙʘʥʽʟʘʮʽʡʥʠʡ ʧʨʦʮʝʩ 

ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʧʨʦʪʽʢʘʻ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʫ ʥʝʦʜʥʘʢʦʚʠʭ ʬʦʨʤʘʭ.  

ɼʣʷ ʙʘʛʘʪʴʦʭ ʦʙʣʘʩʪʝʡ ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽ ʾʟʨʦʩʪʘʻ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ. ɼʦ ʦʙʣʘʩʪʝʡ ʰʚʠʜʢʦʛʦ çʚʽʜ`ʻʤʥʦʛʦè 

ʟʨʦʩʪʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʫʪʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, 

ʍʘʨʢʽʚʩʴʢʘ, ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʽ. ʇʨʠʨʽʩʪ ʥʘʩʝʣʝʥʥʷ, ʟʘ ʜʘʥʠʤʠ 2021 ʨʦʢʫ [29], 

ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʜʝʢʽʣʴʢʦʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ 

(ɸʊʆ) ʋʢʨʘʾʥʠ ï ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ʈʽʚʥʝʥʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ. ɸʣʝ ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʩʪʘʥʥʷ ʨʦʟʰʠʨʶʻʪʴʩʷ ʙʽʣʴʰ ʟʘ ʨʘʭʫʥʦʢ ʤʽʛʨʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʥʽʞ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʦʛʦ ʧʨʠʨʦʩʪʫ.  

1.2 ɸʥʘʣʽʟ ʧʨʦʙʣʝʤʠ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ 

1.2.1 ʊʝʨʤʽʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʥʷʪʪʷ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ 

ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ 56 % ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʤʝʰʢʘʻ ʚ ʤʽʩʪʘʭ, ʦʙʫʤʦʚʣʝʥʘ 

ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ. ʎ ̫ʪʝʨʠʪʦʨʽʷ, ̫ ʢ ʩʧʝʮʠʬʽʯʥʘ ʧʨʠʨʦʜʥʦ-
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ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʝʦʩʠʩʪʝʤʘ, ʷʚʣʷʻ ʩʦʙʦʶ ʜʠʥʘʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷʤʠ ʪʝʭʥʦʛʝʥʥʠʭ, ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʋʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʤʘʶʪʴ ʩʫʢʫʧʥʠʡ 

ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ, ʧʨʠʨʦʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʣʘʥʜʰʘʬʪʠ ʫʨʙʦʝʢʦʩʠʩʪʝʤʠ, ʷʢʽ ʟ 

ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʬʦʨʤʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʮʠʭ ʚʧʣʠʚʽʚ ʪʘ ʷʢʦʶʩʴ ʤʽʨʦʶ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʭ ʩʪʫʧʝʥʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ. 

ɿʘʜʣʷ ʟʨʦʟʫʤʽʥʥʷ ʢʦʥʮʝʧʮʽʾ ʫʨʙʘʥʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠʩʴ ʟ 

ʧʦʥʷʪʪʷʤʠ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʘ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʡ.  

ʄʽʩʴʢʘ ʪʝʨʠʪʦʨʽʷ ï ʮʝ ʛʝʦʛʨʘʬʽʯʥʠʡ ʨʝʛʽʦʥ, ʛʫʩʪʦʥʘʩʝʣʝʥʠʡ ʣʶʜʩʴʢʠʤʠ 

ʧʦʩʝʣʝʥʥʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʤʽʩʪʘ, ʘ ʪʘʢʦʞ ʧʨʠʣʝʛʣʠʤʠ ʧʝʨʝʜʤʽʩʪʷʤʠ ʪʘ 

ʧʨʠʤʽʩʴʢʠʤʠ ʟʦʥʘʤʠ. ɺʠʟʥʘʯʝʥʥʷ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʨʽʟʥʠʪʴʩʷ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ, 

ʘʣʝ, ʷʢ ʧʨʘʚʠʣʦ, ʚʦʥʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʝʛʽʦʥʫ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ 

ʪʘ ʟʥʘʯʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [30]. 

ʄʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʟʘʙʫʜʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʢʣʶʯʘʶʯʠ ʙʫʜʽʚʣʽ, ʜʦʨʦʛʠ ʪʘ ʽʥʰʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʽ ʤʦʞʫʪʴ ʤʘʪʠ 

ʦʩʦʙʣʠʚʽ ʢʫʣʴʪʫʨʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʥʘʚʢʦʣʠʰʥʽʭ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ʄʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʪʘʢʦʞ ʯʘʩʪʦ ʘʩʦʮʽʶʶʪʴʩʷ ʟ 

ʙʽʣʴʰ ʨʦʟʚʠʥʝʥʦʶ ʝʢʦʥʦʤʽʢʦʶ, ʚʠʱʠʤ ʨʽʚʥʝʤ ʦʩʚʽʪʠ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ 

ʙʽʣʴʰʦʶ ʢʫʣʴʪʫʨʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. ʅʘʮʽʦʥʘʣʴʥʝ ʛʝʦʛʨʘʬʽʯʥʝ ʩʫʩʧʽʣʴʩʪʚʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ [31] ʤ̔ʩʴʢʫ ʪʝʨʠʪʦʨʽʷ ï ̫ ʢ ʨʝʛʽʦʥ, ʱʦ ʦʪʦʯʫʻ ʤʽʩʪʦ. ɹʽʣʴʰʽʩʪʴ 

ʤʝhʢʘʥʮʽʚ ʤʽʩʪ ʤʘʶʪʴ ʥʝʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʨʦʙʦʪʫ. ʄʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʜʫʞʝ 

ʨʦʟʚʠʥʝʥʽ, ʪʦʙʪʦ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʩʴʢʠʭ ʩʧʦʨʫʜ, ʪʘʢʠʭ ʷʢ ʙʫʜʠʥʢʠ, 

ʢʦʤʝʨʮʽʡʥʽ ʙʫʜʽʚʣʽ, ʜʦʨʦʛʠ, ʤʦʩʪʠ ʪʘ ʟʘʣʽʟʥʠʮʽ. 

ʄʽʩʴʢʫ ʪʝʨʠʪʦʨʽʶ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʨʦʩʪʽʨ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ ʤʽʩʴʢʠʤ ʧʦʩʝʣʝʥʥʷʤ. ʑʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ 

ʚʠʱʘ, ʥʽʞ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʦʩʪʦʨ̔, ʭʦʯʘ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʽʚ ʫʨʙʘʥʽʟʘʮʽʾ. ʄʽʩʴʢʽ 

ʨʘʡʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʽʣʴʰ-ʤʝʥʰ 

ʚʝʣʠʢʦʛʦ ʤʽʩʪʘ ʯʠ ʤʽʩʪʝʯʢʘ, ʽ ʧʨʠʣʝʛʣʠʭ ʧʝʨʝʜʤʽʩʪʴ. ʋ ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʽʩʪʘʭ 

ʯʘʩʪʦ ʤʽʩʴʢʽ ʨʘʡʦʥʠ, ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʚʝʣʠʢʦʤʫ ʤʽʩʪʽ, ʚʢʣʶʯʘʶʪʴ ʽʥʰʽ ʤʽʩʪʘ, ʷʢʽ 
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ʢʦʣʠʩʴ ʙʫʣʠ ʦʢʨʝʤʠʤʠ, ʘʣʝ ʟ ʯʘʩʦʤ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʯʝʨʝʟ ʧʨʦʮʝʩʠ ʘʛʣʦʤʝʨʘʮʽʾ 

[32]. 

ɼʦ ʩʝʨʝʜʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ ʤʽʩʪʘ ʨʦʟʛʣʷʜʘʣʠʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʜʚʦʭ ʧʦʟʠʮʽʡ, 

 ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʦʚʥʽʰʥʽʭ ʟʚôʷʟʢʽʚ [33]. ʌʦʨʤʘʣʴʥʘ ʤʦʜʝʣʴ ʤʽʩʪʘ 

ʧʨʝʜʩʪʘʚʣʷʣʘ ʪʝʨʠʪʦʨʽʾ, ʦʨʛʘʥʽʟʦʚʘʥʽ ʥʘʚʢʦʣʦ ʮʝʥʪʨʘʣʴʥʠʭ ʜʽʣʦʚʠʭ ʨʘʡʦʥʽʚ, 

ʦʪʦʯʝʥʠʭ ʨʽʟʥʠʤʠ ʩʝʢʪʦʨʘʤʠ ʪʘ ʟʦʥʘʤʠ, ʧʨʠʯʦʤʫ ʟʦʚʥʽʰʥʷ ʯʘʩʪʠʥʘ ʙʫʣʘ 

ʧʝʨʝʚʘʞʥʦ ʞʠʪʣʦʚʠʤ ʧʝʨʝʜʤʽʩʪʷʤ [34]. ʇʦʥʷʪʪʷ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʧʨʠʪʘʤʘʥʥʝ 

ʩʢʦʨʽʰʝ ʪʝʨʠʪʦʨʽʾ, ʘ ʥʝ ʣʶʜʷʤ. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʘʚʪʦʨʽʚ [35], ʮʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʽʩʮʝʚʦʩʪʽ, ʷʢʘ ʚʢʣʶʯʘʻ ʝʣʝʤʝʥʪʠ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʘʙʫʜʦʚʘʥʝ. 

1.2.2 ʇʨʠʤʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ 

ʇʝʨʰ ʟʘ ʚʩʝ, ʜʦʮʽʣʴʥʦ ʨʦʟʜʽʣʷʪʠ ʧʦʥʷʪʪʷ çʤʽʩʪʦè ʪʘ çʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾè, 

çʧʨʠʤʽʩʴʢʽ ʪʝʨʠʪʦʨʽʾè ʪʘ çʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè. ɺ ʋʢʨʘʾʥʽ ʽʩʥʫʻ ʜʫʞʝ ʨʦʟʤʠʪʝ 

ʬʦʨʤʫʣʶʚʘʥʥʷ çʧʨʠʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾè [36, ʩ. 84], ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʟʝʣʝʥʽ 

ʧʦʷʩʠ ʤʽʩʪ (ʣʽʩʠ, ʣʽʩʦʧʘʨʢʠ, ʟʘʢʘʟʥʠʢʠ, ʥʘʮʽʦʥʘʣʴʥʽ ʧʘʨʢʠ ʪʘ ʽʥʰʽ ʧʨʠʨʦʜʥʽ ʪʘ 

ʢʚʘʟʽʧʨʠʨʦʜʥʽ ʦʙôʻʢʪʠ), ʥʝʚʝʣʠʢʽ ʧʨʠʤʽʩʴʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʤʽʩʴʢʽ 

ʤʽʢʨʦʨʘʡʦʥʠ ʚʠʩʦʢʦ ʧʦʚʝʨʭʦʚʠʭ ʟʘʙʫʜʦʚ, ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʧʨʦʤʠʩʣʦʚʽ ʟʦʥʠ ʤʽʩʪ, ʪʘ ʽʥʰʽ. ʅʝʫʟʛʦʜʞʝʥʽʩʪʴ ʫ ʪʨʘʢʪʦʚʢʘʭ ʧʦʥʷʪʪʷ 

çʧʨʠʤʽʩʴʢʘ ʟʦʥʘè ʦʙʛʦʚʦʨʝʥʦ ʘʚʪʦʨʦʤ [37]. ɼʽʡʩʥʦ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʩʪʘ ʟ 

ʧʨʠʤʽʩʴʢʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʠʤʙʽʦʪʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ. ʅʘ ʞʘʣʴ, ʚ 

ʋʢʨʘʾʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʠʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʽ ʢʨʽʤ 

ʟʘʛʘʣʴʥʦʾ ʢʦʥʩʪʘʪʘʮʽʾ, ʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʤʽʩʪ ʪʘ ʧʦʩʪʫʧʦʚʦ 

ʧʝʨʝʭʦʜʷʪʴ ʚ ʤʽʩʴʢʫ ʟʦʥʫ. ʆʬʽʮʽʡʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ ʥʝ ʚʢʣʶʯʘʶʪ ɹʜʘʥʽ 

ʱʦʜʦ ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪ ʟʘ ʨʘʭʫʥʦʢ ʚʢʣʶʯʝʥʥʷ ʧʨʠʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʾ. 

ʍʦʯʘ, ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʨʦʙʣʝʤʘ ʦʙôʻʜʥʘʥʥʷ ʤʽʩʪ ʟ ʧʨʠʤʽʩʴʢʠʤʠ ʟʦʥʘʤʠ ʚ ʤʽʩʴʢʽ 

ʘʛʣʦʤʝʨʘʮʽʾ ʻ ʥʘʜʚʘʞʣʠʚʦʶ. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʨʽʟʥʠʭ 

ʢʦʥʪʠʥʝʥʪʽʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚ [38]. ɸʚʪʦʨʠ ʚʽʜʤʽʪʠʣʠ ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ 
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ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ, ʚʠʟʥʘʯʠʣʠ ʨʦʟʰʠʨʝʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʦʩʦʙʣʠʚʦ ʟʘʣʽʟʥʠʯʥʠʭ ʣʽʥʽʡ) ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ 

ʨʦʟʨʦʩʪʘʥʥʷ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ, ʪʘ ʥʘʟʚʘʣʠ ʮʝʡ ʧʨʦʮʝʩ ʷʢ çUrban sprawl 

floodingè (ʟʘʪʦʧʣʝʥʥʷ ʤʽʩʪʘʤʠ).  

ʄʽʩʴʢʘ ʘʛʣʦʤʝʨʘʮʽʷ ʦʜʥʦʯʘʩʥʦ ʻ ʨʝʟʝʨʚʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ ʪʘ ʢʘʨʢʘʩʦʤ 

ʤʽʩʴʢʦʛʦ ʨʦʟʩʝʣʝʥʥʷ ʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ. ʅʘʪʦʤʽʩʪʴ, 

ʟʘʢʦʥʦʜʘʚʯʝ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʚ ʋʢʨʘʾʥʽ (23 ʘʛʣʦʤʝʨʘʮʽʾ ʟʘ 

ʦʬʽʮʽʡʥʠʤʠ ʜʘʥʠʤʠ ʥʘ ʧʦʯʘʪʦʢ 2013 ʨ.) ʜʦʩʽ ʚʽʜʩʫʪʥʻ. ɺ ʤʽʩʪʘʭ 19 ʥʘʡʙʽʣʴʰʠʭ 

ʘʛʣʦʤʝʨʘʮʽʡ ʧʨʦʞʠʚʘʣʦ ʙʣʠʟʴʢʦ 17 ʤʣʥ ʦʩʽʙ, 36 % ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ [29]. ɸʣʝ, 

ɼʝʨʞʘʚʥʘ ʩʪʨʘʪʝʛʽʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ 2021ï2027 ʨʦʢʠ [39] ʟʘʣʠʰʘʻ 

ʩʽʤ ʘʛʣʦʤʝʨʘʮʽʡ ï ʂʠʾʚʩʴʢʫ, ʍʘʨʢʽʚʩʴʢʫ, ɼʥʽʧʨʦ-ʂʘʤôʷʥʩʴʢʫ, ɿʘʧʦʨʽʟʴʢʫ, 

ʂʨʠʚʦʨʽʟʴʢʫ, ʆʜʝʩʴʢʫ ʪʘ ʃʴʚʽʚʩʴʢʫ. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʘʛʣʦʤʝʨʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ 

ʧʫʙʣʽʯʥʦ ʥʝʨʦʟʢʨʠʪʦʶ ʤʝʪʦʜʠʢʦʶ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʝʪʦʜʫ ʢʘʨʪ ʟ 

ʚʽʜʙʠʪʢʘʤʠ ʥʽʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ (nighttime lights, NLS), ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʉʚʽʪʦʚʠʡ ʙʘʥʢ [40] 

ɿ 2017 ʨ. ʧʨʦʝʢʪ ɿʘʢʦʥʫ çʇʨʦ ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾè [41] ʪʘʢ ʽ ʥʝ ʙʫʚ 

ʨʦʟʛʣʷʥʫʪʠʡ ʚ ʇʘʨʣʘʤʝʥʪʽ. ɺ 2022 ʨ. ʢʦʥʮʝʧʮʽʷ ʟʘʢʦʥʦʧʨʦʝʢʪʫ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

çɸʛʣʦʤʝʨʘʮʽʾ ʷʢ ʦʩʦʙʣʠʚʦʾ ʬʦʨʤʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ 

(ʤʽʩʴʢʠʭ, ʩʝʣʠʱʥʠʭ, ʩʽʣʴʩʴʢʠʭ), ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʮʝʥʪʨʫ 

ʘʛʣʦʤʝʨʘʮʽʾè ʨʦʟʨʦʙʣʝʥʘ ɸʩʦʮʽʘʮʽʻʶ ʤʽʩʪ ʋʢʨʘʾʥʠ [42]. ʅʦʚʘ ʨʝʜʘʢʮʽʷ 

ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʘʛʣʦʤʝʨʘʮʽʾ ʟʘʢʨʽʧʣʶ ̒ʬʦʨʤʫ ʩʧʽʚʧʨʘʮʽ ʛʨʦʤʘʜ ʽ 

ʜʝʨʞʘʚʠ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʪʘ ʩʪʚʦʨʶ ̒ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ ̔ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. 22 ʚʝʨʝʩʥʷ 2022 ʨ. ʫ ʃʴʚʦʚʽ, ʚ ʭʦʜʽ IX 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʌʦʨʫʤʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʟʘ ʧʽʜʪʨʠʤʢʠ ʪʘ ʤʦʜʝʨʘʮʽʾ 

ʈʘʜʠ ɭʚʨʦʧʠ [43] ʚʽʜʙʫʣʘʩʷ ʧʫʙʣʽʯʥʘ ʜʠʩʢʫʩʽʷ ʧʨʦ ʨʦʣʴ ʘʛʣʦʤʝʨʘʮʽʡ ʚ ʫʤʦʚʘʭ 

ʚʽʡʥʠ ʽ ʧʦʚʦʻʥʥʦʾ ʚʽʜʙʫʜʦʚʠ. ʅʘ ʞʘʣʴ, ʟ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʘ ʚʽʡʥʠ ʮʝʡ ʟʘʢʦʥ ʪʘʢ ʡ 

ʥʝ ʙʫʚ ʧʨʠʡʥʷʪʠʡ. ɻʘʣʴʤʫʚʘʥʥʷ ʟʘʢʦʥʫ ʩʪʚʦʨʶʻ ʟʥʘʯʥʠʡ ʨʦʟʨʠʚ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʦʪʝʥʮʽʘʣʫ ʚʝʣʠʢʠʭ ʤʽʩʪ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ʊʘʢ, ʚ [44] ʦʢʨʝʩʣʝʥʽ ʥʝʛʘʪʠʚʥʽ 

ʥʘʩʣʽʜʢʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʽʩʮʝʚʦʛʦ 

ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ. ɺ [45] ʟʨʦʙʣʝʥʠʡ ʘʢʮʝʥʪ ʥʘ ʣʦʛʽʩʪʠʯʥʽ ʟʚôʷʟʢʠ ʪʘ ʩʪʚʦʨʝʥʥʷ 
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ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʩʪʫʧʽʥʴ ʢʦʦʧʝʨʘʮʽʾ ʟʘ 

ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ. ʇʨʠʡʥʷʪʪʷ ʟʘʢʦʥʫ ʧʨʦ ʤʽʩʴʢʽ 

ʘʛʣʦʤʝʨʘʮʽʾ ʜʘʩʪʴ ʟʤʦʛʫ ʟʘʣʫʯʠʪʠ ʧʦʪʝʥʮʽʘʣ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚʝʣʠʢʠʭ ʤʽʩʪ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʝʛʽʦʥʽʚ ʽ ʜʝʨʞʘʚʠ ʫ ʮʽʣʦʤʫ. 

1.3 ɸʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ 

1.3.1 ɼʞʝʨʝʣʘ ʟʨʦʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ ʥʘ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ 

ʇʘʨʘʜʦʢʩ ʩʫʯʘʩʥʦʛʦ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʚʩʽ ʘʩʧʝʢʪʠ 

ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʦʜʥʦʯʘʩʥʦ ʻ ʽ ʬʘʢʪʦʨʦʤ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʽ ʬʘʢʪʦʨʦʤ ʟʨʦʩʪʘʶʯʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʥʷ ʘʛʨʝʩʠʚʥʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʟʥʽ ʤʽʩʴʢʽ ʝʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ, ʱʦ ʚʠʥʠʢʣʠ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 

ʜʝʩʷʪʠʣʽʪʴ, ʚʢʣʶʯʘʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʧʦʚʝʥʽ, ʟʝʤʣʝʪʨʫʩʠ ʪʘ ʝʬʝʢʪ 

ʫʨʙʘʥʽʩʪʠʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘ ʪʘ ʧʦʚ'ʷʟʘʥʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟ ʢʣʶʯʦʚʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʧʦʜʘʣʴʰʠʤ ʨʦʟʰʠʨʝʥʥʷʤ çʟʘʙʫʜʦʚʘʥʦʛʦè ʩʝʨʝʜʦʚʠʱʘ [3, 46 48]. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʪʘ ʤʘʩʰʪʘʙʠ ʚʧʣʠʚʫ ʥʘ ʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʷʢ ʧʦʢʘʟʘʥʝ ʚ [49, 50], ʦʙʫʤʦʚʣʶʶʪʴ ʚʪʨʘʪʫ ʩʪʘʣʦʩʪʽ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʚʨʘʟʣʠʚʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ. ɺ ʜʦʩʣʽʜʞʝʥʥʽ [51] ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʚËʷʟʦʢ ʤʽʞ ʩʪʘʥʦʤ 

ʥʝʙʝʟʧʝʢʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʫʧʝʥʝʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʜʝʛʨʘʜʘʮʽʾ 

ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʧʦʟʠʪʠʚʥʦʾ ʟʚʦʨʦʪʥʦʾ 

ʜʽʾ, ʱʦ ʟʙʽʣʴʰʫʻ ʟʘʛʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢ, ʧʽʜʩʠʣʶʻ ʾʭ ʥʘʩʣʽʜʢʠ. 

ʗʢ ʧʨʘʚʠʣʦ, ʚʧʣʠʚʠ ʩʢʣʘʜʥʠʭ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚʢʣʶʯʘʶʪʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ, ʩʢʦʨʦʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʟʘʛʨʦʟʠ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʪʘ ʽʥʽʮʽʘʮʽ ʁ
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ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ [4, 8, 52]. ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽʚ ʟ ʚʩʴʦʛʦ ʩʚʽʪʫ 

ʧʨʠʩʚʷʯʝʥʽ ʨʽʟʥʠʤ ʘʩʧʝʢʪʘʤ ʚʠʥʠʢʥʝʥʥʷ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʪʘ ʢʘʪʘʩʪʨʦʬ ʚ ʫʤʦʚʘʭ 

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [53 ï 57]. ɿʘ ʜʘʥʠʤʠ ʆʆʅ-ʍʘʙʽʪʘʪ 

[53] ʤ̔ ʩʪʘ ʚʥʦʩʷʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘ ʚʝʣʠʯʝʟʥʘ ʱʽʣʴʥʽʩʪʴ 

ʨʦʙʠʪʴ ʤʽʩʴʢʝ ʥʘʩʝʣʝʥʥʷ ʚʢʨʘʡ ʫʨʘʟʣʠʚʠʤ. ʇʽʜ ʚʧʣʠʚʦʤ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʢʣʽʤʘʪʦʤ, ʟʥʘʭʦʜʷʪʴʩʷ 250 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʥʘ ʨʽʢ [54]. ʊʦʤʫ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [55], ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʦʧʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ̫ ʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʘʥʽ. ɺʨʘʟʣʠʚʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʽʟʥʠʭ ʢʨʘʾʥ 

ʩʚʽʪʫ, ʷʢ ʧʦʢʘʟʘʥʦ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [56], ʤʘʻ ʩʧʽʣʴʥʽ ʨʠʩʠ ʪʘ ʟʘʣʝʞʠʪʴ 

ʧʝʨʝʚʘʞʥʦ ʚʽʜ ʢʦʤʙʽʥʘʮʽʾ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ  ̔ʣʘʥʜʰʘʬʪʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʧʦʚËʷʟʘʥʠʭ ʽʟ ʧʦʰʠʨʝʥʽʩʪʶ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʫʛʽʜʴ. ɺʠʟʥʘʯʝʥʠʡ 

ʤʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʬʽʣʴ ʚʨʘʟʣʠʚʦʩʪʽ ʧʨʠʙʝʨʝʞʥʠʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʢʦʚʠʭ 

ʟʘʭʦʜʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ ʚ ʤʽʩʪʘʭ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ 

ʩʭʝʤʘ ʝʢʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ (ʨʠʩ. 1.3) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʩʪʘ ʷʢ ʦʩʝʨʝʜʢʠ ʙʫʨʭʣʠʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʞʠʪʪʷ 

ʧʽʜʩʠʣʶʶʪʴ ʪʠʩʢ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʛʝʥʝʨʫʶʪʴ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ  ̔ʤʘʩʰʪʘʙʠ ʚʧʣʠʚʫ 

ʥʘ ʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢ ʧʦʢʘʟʘʥʝ ʘʚʪʦʨʦʤ ʨʦʙʦʪʠ [50], ʟʫʤʦʚʣʶʶʪʴ 

ʚʪʨʘʪʫ ʩʪʘʣʦʩʪʽ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʚʨʘʟʣʠʚʦʩʪʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ. ɯʥʪʝʥʩʠʚʥʘ ʟʘʙʫʜʦʚʘ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʨʠʟʠʢʽʚ (ʧʦʚʝʥʽ, 

ʟʘʩʫʭʠ, ʚʽʪʨʦʚʽ ʫʨʘʛʘʥʠ)  ̔ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ (ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʘʚʘʨʽʾ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʫʪʠʣʽʟʘʮʽʷ ʚʽʜʭʦʜʽʚ). 



 

ʈʠʩʫʥʦʢ 1.3  ʂʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʭʝʤʘ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʥʝʙʝʟʧʝʢ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ 



ʇʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʘ ʥʝʙʝʟʧʝʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʦʻʜʥʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʬʦʨʤʫʶʪʴ ʨʠʟʠʢ, ʡ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʦʩʠʣʶʶʪʴ ʘʙʦ 

ʧʦʩʣʘʙʣʶʶʪʴ ʾʭ ʧʨʦʷʚʠ [57]. 

ɺʦʯʝʚʠʜʴ, ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰʦʾ ʧʣʦʱʽ ʜʣʷ 

ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʪʨʝʙ, ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʦʩʚʽʪʠ ʪʘ ʽʥʰʠʭ 

ʮʽʣʝʡ[58]. ʉʪʨʽʤʢʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʡ ʘʢʪʠʚʥʽʩʪʴ ʫ ʤʽʩʴʢʠʭ ʨʘʡʦʥʘʭ 

ʧʽʜʩʠʣʠʣʠ ʝʢʦʣʦʛʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʯʝʨʝʟ ʩʢʠʜʘʥʥʷ ʥʝʦʯʠʱʝʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʽʜʭʦʜʽʚ, ʧʦʙʫʪʦʚʠʭ  ̔ʢʦʤʫʥʘʣʴʥʠʭ ʩʪʦʢʽʚ, ʘ ʪʘʢʦʞ ʪʦʢʩʠʯʥʠʭ ʚʠʢʠʜʽʚ ʚʽʜ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʪʨʘʥʩʧʦʨʪʫ [21, 23, 59, 60]. 

ʋʨʙʘʥʽʟʘʮʽʷ ʧʦʚ'ʷʟʘʥʘ ʟ ʨʫʡʥʽʚʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ ʥʝʙʝʟʧʝʢʘʤʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʠʙʝʣʽ ʣʶʜʝʡ, ʨʫʡʥʫʚʘʥʥʷ ʤʘʡʥʘ ʪʘ ʰʢʦʜʠ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ʅʘʧʨʠʢʣʘʜ, ʘʚʪʦʨʠ ʨʦʙʦʪʠ [25] ʧʦʢʘʟʘʣʠ, ʷʢ 

ʰʚʠʜʢʘ ʫʨʙʘʥʽʟʘʮʽʷ ʦʜʥʦʯʘʩʥʦ ʚʠʢʣʠʢʘʣʘ ʨʫʡʥʽʚʥʠʡ ʣʘʥʮʶʛ ʛʝʦʣʦʛʽʯʥʠʭ 

ʥʝʙʝʟʧʝʢ ʯʝʨʝʟ ʚʠʜʘʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʝʨʦʟʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʪʘ ʟʙʽʣʴʰʠʣʘ ʨʠʟʠʢʠ ʥʘʩʝʣʝʥʥʷ ʯʝʨʝʟ ʧʦʤʠʣʢʠ ʤʽʩʴʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ɺʥʘʩʣʽʜʦʢ 

ʟʩʫʚʫ ʪʘ ʧʦʚʥ ̫ʫ ʌʨʽʪʘʫʥʽ, ʉʴʻʨʨʘ-ʃʝʦʥʝ, ʟʘʛʠʥʫʣʦ ʥʝ ʤʝʥʰʝ 500 ʦʩʽʙ, ʧʦʥʘʜ 

600 ʟʥʠʢʣʠʭ ʙʝʟʚʽʩʪʠ, ʥʘʥʝʩʝʥʽ ʚʝʣʠʯʝʟʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʟʙʠʪʢʠ ʪʘ ʰʢʦʜʘ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ.  

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʥʝʙʝʟʧʝʢʦʶ ʻ ʝʬʝʢʪ ʫʨʙʘʥʽʩʪʠʯʥʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʦʩʪʨʦʚʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʩʴʢʦʛʦ ʢʣʽʤʘʪʫ ʧʦʢʘʟʫʶʪʴ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʫ 

ʪʝʤʧʝʨʘʪʫʨʽ ʤʽʞ ʤʽʩʴʢʠʤʠ ʽ ʧʨʠʣʝʛʣʠʤʠ ʩʽʣʴʩʴʢʠʤʠ ʨʘʡʦʥʘʤʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʧʝʨʝʚʘʞʥʦ ʚʠʢʠʜʘʤʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʙʝʪʦʥʥʠʤ ʧʦʢʨʠʪʪʷʤ [9]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ 

[52] ʮʽ ʝʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʽʭ ʧʨʠʯʠʥ, 

ʥʘʩʣʽʜʢʽʚ, ʯʘʩʪʦʪʠ ʚʠʥʠʢʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʘʢʪʠʢ ʽ ʧʦʣʽʪʠʢ ʱʦʜʦ ʾʭ ʧʦʤ'ʷʢʰʝʥʥʷ 

ʡ ʫʧʨʘʚʣʽʥʥʷ ʷʢ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʪʘʢ ʽ ʚ ʢʦʥʪʝʢʩʪʽ ɯʥʜʽʾ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʞʠʪʪʷ, ʤʘʡʥʘ ʪʘ ʜʦʚʢʽʣʣʷ. 

ʊʦʞ, ʩʠʣʘ ʤʽʩʪ ʷʢ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ, 

ʢʫʣʴʪʫʨʥʠʭ ʮʝʥʪʨʽʚ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ. ʆʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʚ 

ʤʽʩʪʘʭ, ʚ ʮʽʣʦʤʫ, ʦʙʫʤʦʚʣʝʥʽ ʥʘʩʪʫʧʥʠʤʠ ʯʠʥʥʠʢʘʤʠ: 
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- ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʱʽʣʴʥʝ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ; 

- ʟʨʦʩʪʘʶʯʘ ʟʘʣʝʞʥʽʩʪʴ ʦʙʨʘʟʫ ʞʠʪʪʷ ʪʘ ʧʨʘʮʽ ʚʽʜ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʩʣʫʛ; 

- ʧʨʦʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʤʝʞʘʭ ʩʝʣʽʪʝʙʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙËʻʢʪʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʫ, ʝʥʝʨʛʝʪʠʢʠ; 

- ʨʦʟʰʠʨʝʥʥʷ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 

ʩʪʠʭʽʡʥʠʭ ʣʠʭ;  

- ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʤʽʩʪ ʷʢ ʦʩʝʨʝʜʢʽʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ; 

- ʙʫʜʽʚʥʠʮʪʚʦ ʞʠʪʣʘ ʚ ʨʘʡʦʥʘʭ, ʩʭʠʣʴʥʠʭ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ; 

- ʥʝʜʦʣʽʢʠ ʤʽʩʴʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʙʝʟʩʠʩʪʝʤʥʘ ʟʘʙʫʜʦʚʘ 

ʙʘʛʘʪʦʧʦʚʝʨʭʽʚʢʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʷʢʽʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- ʩʪʨʝʩʦʚʽ ʬʘʢʪʦʨʠ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ, ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ; 

- ʩʦʮʽʘʣʴʥʘ ʥʘʧʨʫʞʝʥʽʩʪʴ, ʙʽʜʥʽʩʪʴ, ʽʥʰʽ ʩʦʮʽʘʣʴʥʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʧʦʚËʷʟʘʥʽ 

ʽʟ ʤʽʩʴʢʠʤ ʦʙʨʘʟʦʤ ʞʠʪʪʷ.  

1.3.2 ɺʧʣʠʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʧʨʦʷʚʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʨʠʟʠʢʠ ʜʣʷ 

ʥʘʩʝʣʝʥʥʷ   

ʉʪʠʭʽʡʥʽ ʧʨʠʨʦʜʥʽ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʽ ʢʘʪʘʩʪʨʦʬʠ ʧʨʦʪʷʛʦʤ ʚʩʽʻʾ ʽʩʪʦʨʽʾ 

ʣʶʜʩʪʚʘ ʟʘʙʠʨʘʣʠ ʞʠʪʪʷ, ʟʘʚʜʘʚʘʣʠ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ, 

ʩʪʚʦʨʶʚʘʣʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽ ʧʨʦʙʣʝʤʠ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʨʽʟʥʠʭ ʢʨʘʾʥ ʪʘ 

ʢʦʥʪʠʥʝʥʪʽʚ. ɼʦ ʩʽʭ ʧʽʨ ʥʽʷʢʽ ʥʘʫʢʦʚʽ ʯʠ ʪʝʭʥʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʝ ʤʦʞʫʪʴ 

ʧʦʚʥʦʮʽʥʥʦ ʟʘʭʠʩʪʠʪʠ ʣʶʜʠʥʫ ʪʘ ʤʽʩʮʷ ʾʾ ʧʨʦʞʠʚʘʥʥʷ ʚʽʜ ʥʘʩʣʽʜʢʽʚ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʙʫʜʴ-̫ ʢʦʛʦ ʛʝʥʝʟʠʩʫ.  

ʋʨʙʘʥʽʟʘʮʽʷ, ʷʢʘ ʟʘ ʦʩʪʘʥʥʻ ʩʪʦʨʽʯʯʷ ʩʪʘʣʘ ʦʩʥʦʚʥʠʤ ʪʨʝʥʜʦʤ ʨʦʟʚʠʪʢʫ 

ʩʚʽʪʫ, ʪʽʣʴʢʠ ʧʽʜʩʠʣʠʣʘ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʨʦʩʪʘʶʯʘ 

ʘʛʨʝʩʠʚʥʽʩʪʴ ʜʦʚʢʽʣʣʷ, ʚʪʨʘʪʘ ʩʪʘʣʦʩʪʽ ʫʨʙʘʥʽʟʦʚʘʥʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ, ʷʢʽ ʚʩʝ 

ʙʽʣʴʰʝ ʟʘʭʦʧʣʶʶʪʴ ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ, ʦʙʫʤʦʚʣʶʶʪʴ ʧʽʜʩʠʣʝʥʥʷ ʛʦʩʪʨʦʪʠ 
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ʧʨʦʷʚʽʚ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ [46, 47, 57, 61, 62]. ɿʘ ʜʘʥʠʤʠ [63], ʤʽʩʴʢ ̔

ʪʝʨʠʪʦʨʽʾ ʫ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʟʙʽʣʴʰʠʪʴʩʷ ʟ 300000 ʢʤĮ ʫ 2000 ʨʦʮʽ ʜʦ 

770000 ʢʤĮ ʫ 2030 ʨʦʮʽ ʪʘ ʜʦ 1200000 ʢʤĮ ʫ 2050 ʨʦʮʽ. ɺʧʣʠʚ ʤʽʩʪ ʥʘ 

ʥʘʚʢʦʣʠʰʥ ̒ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʜʘʣʝʢʦ ʟʘ ʤʝʞʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʢʦʨʜʦʥʽʚ ʯʝʨʝʟ ʚʠʨʦʙʥʠʮʪʚʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʯʠ ʽʥʰʠʭ ʟʘʩʦʙʽʚ 

ʽʩʥʫʚʘʥʥʷ [64]. ɺʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʧʨʦʞʠʚʘʻ ʚ ʨʘʡʦʥʘʭ 

ʨʦʟʤʽʱʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʝʭʥʦʩʬʝʨʠ ʯʠ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ ʚʠʩʦʢʠʤ 

ʨʠʟʠʢʦʤ ʧʨʠʨʦʜʥʠʭ ʣʠʭ, ʨʦʙʣʷʪʴ ʤʽʩʪʘ ʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʥʝʙʝʟʧʝʢ 

ʟ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ [22, 24, 25, 46, 48, 54, 56, 57].  

ɺ ʤʽʩʴʢʠʭ ʣʘʥʜʰʘʬʪʘʭ ʨʽʟʢʦ ʟʙʽʣʴʰʝʥʘ ʧʣʦʱʘ ʥʝʧʨʦʥʠʢʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ 

ʻ ʚʘʞʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʪʽʡʢʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ʇʦʢʘʟʘʥʝ [65, 66], ʱʦ ʧʦʨʫʰʝʥʥʷ 

ʚʦʜʥʦʛʦ ʩʪʦʢʫ ʩʧʨʠʷʻ ʚʠʥʠʢʥʝʥʥʶ ʨʠʟʠʢʽʚ ʫ ʤʽʩʪʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ʆʪʞʝ, ʨʦʟʤʽʨʠ ʧʣʦʱ ʥʝʧʨʦʥʠʢʥʦʾ ʧʦʚʝʨʭʥʽ ʤʘʶʪʴ 

ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʥʝʛʘʪʠʚʥʠʭ ʧʦʜʽʡ. ʄʽʩʴʢʽ 

ʧʦʚʝʥʽ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʥʘʩʣʽʜʢʦʤ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ, ʟʤʽʥ 

ʢʣʽʤʘʪʫ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʦʜʝʣʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʪʦʧʦʛʨʘʬʽʾ 

ʟʝʤʝʣʴ [67, 68]. ʄʝʪʦʜʦʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʚʠʤʽʨʥʠʭ 

ʣʦʢʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʘʩʦʮʽʘʮʽʾ ʪʘ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ k-means ʥʘ 

ʧʨʠʢʣʘʜʽ ʤ. ʅʘʢʭʦʥ ʈʘʪʯʘʩʽʤʠ, ʊʘʾʣʘʥʜ, ʧʦʢʘʟʘʥʝ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʠʟʠʢʫ 

ʧʦʚʝʥʝʡ ʟʤʽʱʫʶʪʴʩʷ ʜʦ ʧʝʨʠʬʝʨʽʾ ʤʽʩʪʘ, ʱʦ ʚʠʤʘʛʘʻ ʨʝʛʫʣʶʚʘʥʥʷ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʦʚʝʥʝʡ ʜʣʷ ʧʨʦʪʠʜʽʾ 

ʟʨʦʩʪʘʥʥʶ ʤʽʩʪ [68]. ʊʘʢ ʩʘʤʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʠʩʢʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ 

ʡ ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʤʽʩʪ ʟ ̔ʩʝʨʝʜʥʴʦʶ ʘʙʦ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 

ʩʚʽʜʯʘʪʴ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥ ̫ʨʠʟʠʢʫ ʧʦʚʝʥʝʡ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʤʽʩʴʢʦʾ ʚʦʜʠ 

ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ [67], ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʟʥʘʯʝʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʧʦʣʽʪʠʢʠ 

ʧʣʘʥʫʚʘʥʥʷ ʘʙʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʪʽʡʢʠʭ ʤʽʩʪ. 

ɺ ʋʢʨʘʾʥʽ ʪʘʢʦʞ ʧʘʚʦʜʢʠ ʪʘ ʧʦʚʝʥʽ, ʷʢʽ ʦʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʽ ʚ ʟʘʭʽʜʥʠʭ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ̒  ʩʝʨʡʦʟʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʢʣʠʢʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

[69 71]. ʋʨʙʘʥʽʟʘʮʽʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʫʜʽʚʥʠʮʪʚʦʤ ʜʦʨʽʛ ʪʘ ʙʫʜʽʚʝʣʴ, ʷʢʝ 

ʯʘʩʪʦ ʚʢʣʶʯʘʻ ʚʠʜʘʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʽ ˇʨʫʥʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʤʽʥʠ 
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ʧʨʦʥʠʢʥʦʛʦ ˇʨʫʥʪʫ ʥʝʧʨʦʥʠʢʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ, ʟʥʠʞʫʶʯʠ ʽʥʬʽʣʴʪʨʘʮʽʶ ʚʦʜʠ ʽ 

ʟʙʽʣʴʰʫʶʯʠ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ. ʎʝ ʧʦʩʠʣʶʻ ʯʘʩʪʦʪʫ ʪʘ ʤʘʩʰʪʘʙʠ ʧʦʚʝʥʝʡ, 

ʩʧʨʠʯʠʥʷʶʯʠ ʟʘʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʽ ʧʦʩʝʣʝʥʴ [72]. ʅʝʟʘʧʣʘʥʦʚʘʥʘ ʟʘʙʫʜʦʚʘ 

ʙʝʪʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʚ ʤʽʩʴʢʠʭ ʨʘʡʦʥʘʭ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻ ʩʝʡʩʤʽʯʥʽ ʨʠʟʠʢʠ 

[22, 48, 55]. ʅʘʜʤʽʨʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʤʽʩʴʢʠʭ ʮʝʥʪʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʈʘʧʪʦʚʠʡ ʚʠʢʠʜ ʥʘʢʦʧʠʯʝʥʦʾ ʪʝʢʪʦʥʽʯʥʦʾ 

ʝʥʝʨʛʽʾ ʫ ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ ʨʘʡʦʥʘʭ ʩʧʨʠʯʠʥʷʻ ʟʝʤʣʝʪʨʫʩʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʞʠʪʪʷ ʽ ʤʘʡʥʘ. 

ʌʘʭʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʦʟʨʦʙʣʝʥ ̔ ʧʠʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʷʚʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ʅʉ) ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ [73 ï 75]. ʊʘʢ, ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [73] ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʤʝʥʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʩʪʽʡʢʝ ʧʝʨʝʚʠʱʝʥʥʷ ʚ 1,3 ʨʘʟʽʚ ʅʉ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʘʜ ʧʨʠʨʦʜʥʠʤʠ. ɸʥʘʣʦʛʽʯʥʽ ʚʠʩʥʦʚʢʠ ʟʨʦʙʣʝʥʽ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ 

[74], ʚ ʷʢʽʡ ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʧʦʜʽʣ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʥʘ ʦʩʥʦʚʽ ʚʝʢʪʦʨʥʝ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʇʽʜʭʦʜʠ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ ʥʘ ʦʩʥʦʚʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʥʘʩʝʣʝʥʥʷ ʚʠʩʚʽʪʣʝʥʽ ʚ ʨʦʙʦʪʽ [75], ʘ ʤʦʞʣʠʚʦʩʪ ̔

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʩʪʚʦʨʝʥʥ ̔ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ 

ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʅʉ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ  ʚ [76]. ʄʝʪʦʜʘʤʠ 

ʩʪʘʪʠʩʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʮʽʥʝʥʽ ʥʘʩʣʽʜʢʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʍʦʯʘ ʚʩʪʘʥʦʚʣʝʥʘ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʪʘ 

ʫʨʙʘʥʽʟʘʮʽʻʶ ʚ ʋʢʨʘʾʥʽ [77], ʚʧʣʠʚ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʩʪʘʥ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ ʥʝ ʚʠʚʯʘʚʩʷ. ɺ ʦʩʥʦʚʥʦʤʫ, ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘʩʪʦʩʦʚʘʥʠʡ 

ʜʣʷ ʪʠʧʽʟʘʮʽʾ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ [78, 79] ʟʘ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʟʙʠʪʢʘʤʠ. ɯʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʝʥʮʽʡʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʤʧʣʝʢʩʥʘ 

ʤʦʜʝʣʴ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʅʉ [78]. ʅʘʪʦʤʽʩʪʴ, 

ʥʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʠʯʠʥʠ ʩʪʽʡʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʅʉ ʷʢ 

ʪʝʭʥʦʛʝʥʥʦʛʦ, ʪʘʢ ʡ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʝ ʟʥʘʡʰʣʠ ʧʦʷʩʥʝʥʥʷ ʚ 

ʦʟʥʘʯʝʥʠʭ ʨʦʙʦʪʘʭ.  
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ɿʘʛʘʣʦʤ, ʩʝʨʝʜ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ ʥʘ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ 2022 ʨ. ʥʘʡʙʽʣʴʰ 

ʯʘʩʪʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʦʷʚʣʷʣʠʩʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ, ʛʝʦʣʦʛʽʯʥʽ ʽ 

ʛʽʜʨʦʣʦʛʽʯʥʽ ʅʉ ʪʘ ʧʦʞʝʞʽ [80], ʱʦ ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʻ ʪʝʥʜʝʥʮʽʷʤ ʫʨʙʦʛʝʥʥʠʭ 

ʟʤʽʥ ʢʣʽʤʘʪʫ, ʚʠʚʯʝʥʠʭ ʯʠʩʣʝʥʥʠʤʠ ʟʘʨʫʙʽʞʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [9, 10, 15, 21, 

81].  

ɺʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʧʨʦʞʠʚʘʻ ʚ ʨʘʡʦʥʘʭ ʨʦʟʤʽʱʝʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʪʝʭʥʦʩʬʝʨʠ ʯʠ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ 

ʧʨʠʨʦʜʥʠʭ ʣʠʭ, ʨʦʙʣʷʪʴ ʤʽʩʪʘ ʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʥʝʙʝʟʧʝʢ ʟ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʇʦʣʽʪʠʢʘ çʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾè [82], ̫ʢʘ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʦʙʫʤʦʚʣʶʻ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʽʩʪʷʥ. ɺ ʨʦʙʦʪʽ [83] ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʙʝʟʧʝʢʘ ʻ 

ʦʩʥʦʚʦʶ ʜʣʷ ʞʠʪʪʷ, ʟʜʦʨʦʚ'ʷ, ʩʪʽʡʢʠʭ ʩʦʮʽʘʣʴʥʠʭ ʚʽʜʥʦʩʠʥ, ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ ʪʘ 

ʜʽʡ. ʇʨʠ ʮʴʦʤʫ ʣʶʜʩʴʢʝ ʞʠʪʪʷ ʤʘʻ ʙʫʪʠ ʟʜʦʨʦʚʠʤ, ʧʨʦʜʫʢʪʠʚʥʠʤ ʪʘ 

ʛʘʨʤʦʥʽʡʥʠʤ ʟ ʧʨʠʨʦʜʦʶ. ʈʦʟʨʦʙʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʷʚʣʝʥʥʷ, ʦʮʽʥʢʠ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʚ ʤʽʩʪʘʭ, ̫ ʢ ʧʦʢʘʟʘʥʝ ʚ ʨʦʙʦʪʘʭ [48, 56], 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʥʘʧʨʷʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ, ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨ 

ʤʝʥʝʜʞʤʝʥʪʫ, ʧʽʜʚʠʱʝʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʩʪʠʭʽʡʥʠʭ ʣʠʭ.  

ʇʨʦʪʝ, ʤʽʩʴʢʝ ʧʣʘʥʫʚʘʥʥʷ, ʩʧʝʮʽʘʣʴʥʽ ʽʥʞʝʥʝʨʥʽ ʧʨʦʝʢʪʠ ʪʘ ʽʥʰʽ ʨʽʰʝʥʥʷ 

ʬʦʨʤʫʶʪʴ ʙʝʟʧʝʢʫ ʜʣʷ ʯʘʩʪʢʠ ʤʽʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ ʪʘ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʨʽʚʥʦʧʨʘʚʥʦʛʦ ʽ ʩʪʽʡʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʩʪʠʭʽʡʥʠʤʠ ʣʠʭʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʩʪʠʭʽʡʥʠʭ ʣʠʭ 

ʧʽʜ ʚʧʣʠʚʦʤ ʫʨʙʘʥʽʟʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʧʦʚ`ʷʟʘʥʽ ʽʟ 

ʚʨʘʟʣʠʚʽʩʪʶ ʙʽʜʥʦʾ ʯʘʩʪʠʥʠ ʤʝʰʢʘʥʮʽʚ [84], ʷʢʠʤ ʥʝʜʦʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ, ʟʦʢʨʝʤʘ çʝʢʦ-ʤʽʩʪʘè [85].  

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʘʩʣʽʜʢʠ ʫʨʙʘʥʽʟʘʮʽʾ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʜʦʩʣʽʜʞʝʥʽ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʩʚʽʪʫ ʨʽʟʥʠʭ ʢʦʥʪʠʥʝʥʪʽʚ ʪʘ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ, ʟʤʽʥʠ ʨʽʚʥʽʚ ʙʝʟʧʝʢʠ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʦʮʽʥʶʚʘʣʠʩʴ ʫ ʜʠʥʘʤʽʮʽ. ʇʨʘʢʪʠʯʥʦ ʥʝ ʜʦʩʣʽʜʞʝʥʽ ʧʠʪʘʥʥʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʜʠʥʘʤʽʢʦʶ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʽʜʧʦʚʽʜʥʠʤ 
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ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʥʦ ʜʦ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʟʤʽʥ, ʘʢʪʫʘʣʴʥʽ ʚ 

ʧʣʘʥʽ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʷʚʫ ʅʉ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

1.3.3 ʅʝʙʝʟʧʝʢʠ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ   

ʉʢʦʨʦʯʝʥʥʷ ʧʨʠʤʽʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤ, ʚʠʨʫʙʢʘ ʣʽʩʽʚ, ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʣʽʩʦʚʠʭ ʪʘ ʪʦʨʬôʷʥʠʭ ʧʦʞʝʞ, ʧʘʚʦʜʢʽʚ, 

ʫʨʘʛʘʥʽʚ. ɿʥʘʯʥʦʶ ʟʘʛʨʦʟʦʶ ̒ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʮʽʣʢʦʤ ʧʦʚôʷʟʘʥʽ ʽʟ çʜʠʭʘʥʥʷʤè 

ʤʽʩʪʘ, ʪʘ ʟʥʘʯʥʠʤʠ ʦʙʩʷʛʘʤʠ ʝʤʽʩʽʡ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 

ʈʫʡʥʽʚʥʠʡ ʚʧʣʠʚ ʧʦʞʝʞ ʟʘʙʫʜʦʚʘʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʦʮʽʥʠʪʠ. 

ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʎʝʥʪʨʘ ʩʪʘʪʠʩʪʠʢʠ ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʞʝʞʥʦ-

ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ (CTIF) [86], ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʱʦʨʦʢʫ ʛʠʥʫʪʴ ʧʦʥʘʜ 120 ʪʠʩ. 

ʣʶʜʝʡ ʫ ʧʦʞʝʞʘʭ ʯʠ ʚʽʜ ʾʭ ʩʤʝʨʪʦʥʦʩʥʠʭ ʯʠʥʥʠʢʽʚ (ʪʨʘʚʤʠ, ʦʧʽʢʠ, ʦʪʨʫʻʥʥʷ 

ʯʘʜʥʠʤ ʛʘʟʦʤ, ʽʥʰʽ). ʇʦʥʘʜ 95 % ʮʠʭ ʩʤʝʨʪʝʡ ʽ ʪʨʘʚʤ ʧʨʠʧʘʜʘʻ ʥʘ ʢʨʘʾʥʠ ʟ 

ʥʠʟʴʢʠʤ ʽ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʜʦʭʦʜʫ, ʜʝ ʨʠʟʠʢʠ ʟʨʦʩʪʘʶʪʴ ʧʨʦʧʦʨʮʽʡʥʝ ʰʚʠʜʢʽʡ 

ʫʨʙʘʥʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʢʨʘʾʥ ʟ ʥʠʟʴʢʠʤ 

ʨʽʚʥʝʤ ʜʦʭʦʜʫ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʩʣʘ ʥʘ 300 %. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦʞʝʞ ʜʣʷ ʢʨʘʾʥ, ʷʢʽ ʜʦʻʜʥʘʣʠʩʴ ʜʦ ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ CTIF 

(ʚʢʣʶʯʘʻ ʜʘʥʽ ʟ 55 ʢʨʘʾʥ ʽ 42 ʤʽʩʪ ʪʘ ʦʭʦʧʣʶʻ 20 % ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ) ʟʘ ʧʝʨʽʦʜ 

1993 ï 2022 ʨʦʢʠ ʚʢʣʶʯʘʻ ʜʘʥʽ ʱʦʜʦ ʱʦʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʜʦ 4,5 ʤʣʥ. ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʟʘʛʠʙʣʠʭ ʜʦ 62 ʪʠʩ. ʦʩʽʙ [87]. ɿ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʣʽʪʪʷ ʟʨʦʩʣʘ 

ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʘ ʪʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʚʩʽʭ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞ: 

ʢʽʣʴʢʽʩʪʴ ʱʦʨʽʯʥʠʭ ʧʦʞʝʞ ʟʨʦʩʣʘ ʜʦ 8 ʤʣʥ, ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ï  ʜʦ 500 ʣʶʜʝʡ 

ʟʘ ʨʽʢ, ʧʦʩʪʨʘʞʜʘʣʠʭ ï ʜʦ 600 õ 800 ʪʠʩ. ʃʠʰʝ ʚ ʉʐɸ ʫ 2019 ʨʦʮʽ ʧʦʞʝʞʽ 

ʩʧʨʠʯʠʥʠʣʠ 3704 ʩʤʝʨʪʝʡ ʪʘ ʧʨʷʤʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ ʥʘ 14,8 ʤʽʣʴʷʨʜʽʚ 

ʜʦʣʘʨʽʚ [88], ʥʘ ʤʘʪʝʨʠʢʦʚʦʤʫ ʂʠʪʘʾ ʫ 2020 ʨʦʮʽ ʩʪʘʣʦʩʷ 252 000 ʧʦʞʝʞ, ʱʦ 



67 

 

ʧʨʠʟʚʝʣʦ ʜʦ 1183 ʩʤʝʨʪʝʡ ʽ ʧʨʷʤʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ ʥʘ ʩʫʤʫ 621 ʤʣʥ $ 

ʉʐɸ [89]. 

ɺ ʋʢʨʘʾʥʽ ʧʦʞʝʞʽ ʟʘʚʞʜʠ ʚʠʜʽʣʷʣʠʩʴ ʩʝʨʝʜ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʝʣʠʢʠʤʠ ʢʽʣʴʢʦʩʪʷʤʠ ʞʝʨʪʚ ʪʘ ʟʥʘʯʥʠʤʠ 

ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʟʙʠʪʢʘʤʠ. ʊʽʣʴʢʠ ʟʘ ʧôʷʪʴ ʤʽʩʷʮʽʚ 2024 ʨ., ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ 

ʩʣʫʞʙʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ɼʉʅʉ) [90], ʟʘʨʝʻʩʪʨʦʚʘʥʦ 46648 ʧʦʞʝʞ, ʱʦ 

ʚ 1,35 ʨʘʟʽʚ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʝʨʽʦʜʦʤ 2024 ʨʦʢʫ. ʇʦʞʝʞʽ ʫ 

ʤʽʩʪʘʭ ʪʘʢʦʞ ʟʨʦʩʣʠ ʜʦ 19933 ʧʨʦʪʠ 18015 ʟʘ ʧôʷʪʴ ʤʽʩʷʮʽʚ 2024 ʨ. ɹʽʣʴʰʽʩʪʴ 

ʣʶʜʝʡ ʪʘʢʦʞ ʟʘʛʠʥʫʣʦ ʪʘ ʪʨʘʚʤʦʚʘʥʦ ʫʥʘʩʣʽʜʦʢ ʧʦʞʝʞ ʫ ʤʽʩʪʘʭ ï 426 ʪʘ 548 

ʦʩʽʙ, ʱʦ ʩʢʣʘʜʘʻ 51 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʛʠʙʣʠʭ ʪʘ 63 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʪʨʘʚʤʦʚʘʥʠʭ. ʊʘʢ ʩʘʤʝ, ʮʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʫʶʪʴ ʘʥʘʣʦʛʽʯʥʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 2024 ʨ. ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʪʘ ʾʭ 

ʥʘʩʣʽʜʢʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʝʨʽʦʜ 2019 2024 ʨʨ. ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 1.1 (ʩʢʣʘʜʝʥʝ 

ʟʘ ʜʘʥʠʤʠ [90, 91]). 

 

ʊʘʙʣʠʮʷ 1.1  ʉʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ 

ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʝʨʽʦʜ 2019 2024 ʨʨ. * 

ʇʦʢʘʟʥʠʢ 2019 2020 2021 2022 2023 
2024 (11 

ʤʽʩʷʮʽʚ) 

ʂʽʣʴʢʽʩʪʴ ʧʦʞʝʞ (ʦʜ.) 95915 101279 79457 80652 64728 101437 

ʂʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʫ 

ʤʽʩʪʘʭ 
52014 53511 44476 42793 35562  

ɿʘʛʠʥʫʣʦ ʣʶʜʝʡ 

ʫʥʘʩʣʽʜʦʢ ʧʦʞʝʞ 
1909 1728 1853 1651 1472 1309 

ɿʘʛʠʥʫʣʦ ʣʶʜʝʡ 

ʫʥʘʩʣʽʜʦʢ ʧʦʞʝʞ ʫ 

ʤʽʩʪʘʭ 

897 833 901 850 774 671 

ʊʨʘʚʤʦʚʘʥʦ ʣʶʜʝʡ ʥʘ 

ʧʦʞʝʞʘʭ 
1523 1452 1383 1607 1551 1612 

ʊʨʘʚʤʦʚʘʥʦ ʣʶʜʝʡ ʥʘ 

ʧʦʞʝʞʘʭ ʫ ʤʽʩʪʘʭ 
999 907 894 1114 1024 1001 

ɿʙʠʪʢʠ ʧʨʷʤʽ (ʪʠʩ. 

ʛʨʥ) 
2224725 2631982 3181197 39231129 23089448 25346975 

*ʇʨʠʤʽʪʢʠ: 1) ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʦʞʝʞ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʦʙôʻʢʪʘʭ ʤʽʥʽʩʪʝʨʩʪʚ, ʽʥʰʠʭ 

ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʚʽʜ 26.12.2003 ˉ 2030 ʟʜʽʡʩʥʶʶʪʴ ʾʭ ʦʙʣʽʢ ʩʘʤʦʩʪʽʡʥʦ;  
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2) ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʦʞʝʞ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ɼʦʥʝʮʴʢʦʾ 

ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʽ ʪʝʨʠʪʦʨʽʷʭ ɸʚʪʦʥʦʤʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ʂʨʠʤ ʪʘ ʤʽʩʪʘ ʉʝʚʘʩʪʦʧʦʣʴ;  

3) ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʦʞʝʞ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʦʢʨʝʤʠʭ ʨʘʡʦʥʽʚ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, 

ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʩʪʘʥʦʤ ʥʘ 30 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ. 

 

ʊʘʢʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʨʦʱʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʠʟʠʢʽʚ ʽ ʚʨʘʟʣʠʚʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʦʙʣʝʤʽ ʟʚôʷʟʢʫ ʤʽʞ ʨʽʟʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʚʠʥʠʢʥʝʥʥʷʤ 

ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʧʨʠʩʚʷʯʝʥʽ ʯʠʩʝʣʴʥʽ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʧʣʠʚ ʥʘ ʨʽʚʝʥʴ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʯʠʥʥʠʢʽʚ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʨʽʚʥʷ 

ʜʦʭʦʜʽʚ, ʚʘʣʦʚʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, ʪʠʧʫ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʦʩʪʝʞʝʥʠʡ ʚ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʢʘʭ ʥʘ ʧʨʠʢʣʘʜʽ ʨʽʟʥʠʭ 

ʢʨʘʾʥ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʧʨʦʩʪʦʨʦʚʦ ʾʩʪʘʪʠʩʪʠʢʠ ʪʘ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʚʯʝʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʧʦʞʝʞʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʚ ʨʘʡʦʥʘʭ ɹʨʽʩʙʝʥʘ (ɸʚʩʪʨʘʣʽʷ) ʪʘ ʂʘʨʜʽʬʬʘ 

(ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚʩʪʚʦ) ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [92], ʪʘʢ ʩʘʤʝ, ʷʢ ʚ ʨʦʙʦʪʽ [93] 

ʚʠʷʚʣʝʥʽ ʨʘʡʦʥʠ ʥʘʡʚʠʱʦʾ ̔ ʥʪʝʥʩʠʚʥʦʩʪ̔ ʧʦʞʝʞ ʚ ʊʦʨʦʥʪʦ (ʆʥʪʘʨʽʦ, ʂʘʥʘʜʘ) 

ʚʽʜʧʦʚʽʜʥʦ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʟʤʽʥʥʠʭ ʷʢ ʱʽʣʴʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ, ʱʽʣʴʥʽʩʪʴ ʟʥʦʰʝʥʠʭ ʙʫʜʽʚʝʣʴ ʪʘ ʢʫʧʽʚʝʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʣʶʜʝʡ 

ʜʦʟʚʦʣʠʣʦ ʘʚʪʦʨʘʤ ʨʦʙʦʪʠ [94] ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʤʦʜʝʣʽ ʧʨʦʩʪʦʨʦʚʦʾ ʧʦʤʠʣʢʠ ʪʘ ʧʦʢʘʟʘʪʠ ʚʧʣʠʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʨʠʟʠʢʠ ʧʦʞʝʞ, 

ʷʢʽ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʘʭ ʇʦʨʪʫʛʘʣʽʾ.  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʧʦʞʝʞʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʩʴʦʛʦʜʥʽ ʽʟ ʧʦʻʜʥʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʧʫʪʥʠʢʦʚʠʭ 

ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʽ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʽ 

ʟʦʥʠ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪ ɯʥʜʽʾ. ɸʚʪʦʨʠ ʨʦʙʦʪʠ [12] 

ʟʘʩʪʦʩʫʚʘʣʠ ɻɯʉ-ʜʘʥʥʽ ʪʘ ʜʚʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʘ ï ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ 

ʜ̫ʝʨʥʦʾ ʨʝʛʨʝʩʽʾ KDE (Kernel Density Estimation ï ʤʝʪʦʜ ʦʮʽʥʢʠ ʱʽʣʴʥʦʩʪʽ ʷʜʨʘ) 

ʪʘ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʛʘʨʷʯʠʭ ʢʨʘʧʦʢ GOG (ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʫ Getis-Ord Gi). ʅʘ 



69 

 

ʦʩʥʦʚʽ ʦʟʥʘʯʝʥʠʭ ʧʽʜʭʦʜʽʚ ʚʠʟʥʘʯʝʥʽ ʟʦʥʠ ʚʠʩʦʢʠʭ ʧʦʞʝʞʥʠʭ ʨʠʟʠʢʽʚ ʚ 

ʨʘʡʦʥʘʭ, ʷʢʽ ʤʘʁʪ ɹʢʦʤʧʘʢʪʥʫ ʟʘʙʫʜʦʚʫ ʪʘ ʥʘʡʚʠʱʫ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʥʘ 

ʨʽʚʥʷʭ 29860 ʦʩʦʙʘ/ʢʤ2 ʪʘ 27994 ʦʩʦʙʘ/ʢʤ2, ʚʽʜʧʦʚʽʜʥʦ ʤʝʪʦʜʘʤ KDE ̔  GOG. 

ɿʨʦʙʣʝʥ ̔ʚʠʩʥʦʚʢʠ ɦ ʦʜʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʠʯʠʥ ʧʦʞʝʞ, ʩʝʨʝʜ ʷʢʠʭ ʢʦʨʦʪʢʝ 

ʟʘʤʠʢʘʥʥʷ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʪʘ ʚʠʪʦʢʠ ʛʘʟʦʚʠʭ ʙʘʣʦʥʽʚ ʜʝʪʝʨʤʽʥʦʚʘʥʝ 

ʨʽʟʥʦʤʘʥʽʪʥʦ ʁʣʶʜʩʴʢʦ ʁʜʽʷʣʴʥʩ̔ʪʁ ʚ ʤʽʩʴʢʦʤʫ ʟʘʙʫʜʦʚʘʥʦʤʫ ʧʨʦʩʪʦʨʽ ʷʢ 

ʝʣʝʤʝʥʪʘ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɺ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ ʤʽʩʪʘ ʧʨʘʛʥʫʪʴ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʨʦʩʪʘʥʥʷ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʟ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʘʛʘʪʴʦʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʧʦʞʝʞ ʽ 

ʧʦʷʚʦʶ ʥʦʚʠʭ ʧʦʞʝʞʥʠʭ ʨʠʟʠʢʽʚ. ʊʘʢ, ʧʨʦʚʝʜʝʥʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʤʽʩʴʢʦʾ 

ʝʢʩʧʘʥʩʽʾ ʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ɸʚʩʪʨʘʣʽʾ [96], ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ 

ʧʦʞʝʞ ʚ ʤʝʟʽʯʥʠʭ ʣʽʩʘʭ ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ ɸʧʧʘʣʘʯʽʚ (ʉʐɸ) [97], ʚʦʜʥʦ-

ʙʦʣʦʪʥʠʭ ʫʛʽʜʜʷʭ ɸʨʛʝʥʪʠʥʠ [98]. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʝ, ʷʢ ʞʠʪʣʦʚʝ 

ʙʫʜʽʚʥʠʮʪʚʦ ʰʚʠʜʢʦ ʨʦʟʰʠʨʶʻʪʴʩʷ ʥʘ ʤʝʞʽ ʜʠʢʦʾ ʧʨʠʨʦʜʠ ʪʘ ʤʽʩʪ, ʩʪʚʦʨʶʶʯʠ 

ʢʦʤʙʽʥʦʚʘʥ ̔ʫʨʙʦʛʝʥʥʽ ʚʧʣʠʚʠ ʥʘ ʧʦʞʝʞʥ ̔ʧʦʨʫʰʝʥʥ ̫ʚ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʥʷʭ, ʟʤʝʥʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ̔ ʥʜʝʢʩʫ (NDVI) ʤʘʡʞʝ ʚʜʚʽʯʽ ʪʘ 

ʟʙʽʜʥʝʥʥʷ ʙʽʦʨʦʟʤʘʾʪʪʷ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʧʣʠʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ 

ʧʨʠʣʝʛʣʽ ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ ʚʠʢʣʠʢʘʶʪʴ ʯʠʩʝʣʴʥʽ ʣʽʩʦʚ ̔ʪʘ ʪʦʨʬôʷʥ ̔ʧʦʞʝʞʽ, 

ʷʢʽ ʤʦʞʫʪʴ ʟʚʦʨʦʪʥʦ ʦʭʦʧʣʶʚʘʪʠ ʤʽʩʪʘ ʪʘ ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʯʝʨʝʟ 

ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ, ʡʤʦʚʽʨʥʦ, 

ʟʙʽʣʴʰʠʪʴʩʷ, ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʨʝʛʫʣʶʚʘʥʥ ̫ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʥʘ ʧʨʠʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

ʋ ʧʨʘʮʷʭ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ ʧʦʨʷʜ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ ʚ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ [99, 100] ʟʥʘʯʥʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʧʨʦʙʣʝʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʠʩʪʝʤʘʭ 

ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ [101, 102]. ʇʦʞʝʞʥʘ 

ʙʝʟʧʝʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ [103], ʭʦʯʘ, ʷʢ ʧʦʢʘʟʘʥʦ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [104], ʥʝʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
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ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ ʦʙʫʤʦʚʣʝʥʠʡ ʩʢʣʘʜʥʠʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ 

ʩʪʘʥʦʚʠʱʝʤ ʜʝʨʞʘʚʠ, ʥʝʜʦʣʽʢʘʤʠ ʤʽʩʮʝʚʦʛʦ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʧʨʦʙʣʝʤʘʤʠ ʟ ʬʽʥʘʥʩʫʚʘʥʥʷʤ.  

ɿʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʧʨʦʷʚʽʚ ʧʦʞʝʞ ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʻ ʪʝʥʜʝʥʮʽʷʤ 

ʫʨʙʦʛʝʥʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʱʦ ʧʦʢʘʟʘʥʦ ʯʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [105]. ʇʨʠ 

ʮʴʦʤʫ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʚʠʩʪʫʧʘʻ ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʽʥʜʠʢʘʪʦʨʽʚ ʷʢ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʪʘʢ ʡ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤ ʘʜʘʧʪʘʮʽʾ 

ʤʽʩʪ ʜʦ ʥʠʭ. ɹʝʟʩʫʤʥʽʚʥʠʤ ʧʦʟʠʪʠʚʦʤ ʫʢʨʘʾʥʩʴʢʠʭ ʜʦʙʽʨʦʢ ʻ ʦʮʽʥʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʨʠʟʠʢʽʚ ʥʘʩʝʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɿʦʢʨʝʤʘ 

[106], ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʧʘʨʘʤʝʪʨʠ ʟʦʥ ʨʠʟʠʢʫ ʧʨʠ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʾ ʥʘ ʙʣʠʟʴʢʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʷʭ (ɸɿʉ) ʚ ʤʝʞʘʭ ʞʠʪʣʦʚʦʛʦ ʨʘʡʦʥʫ ʜʣʷ 

ʩʮʝʥʘʨʽ ʁʚʠʪʦʢʫ ʧʘʣʠʚʘ ̔ ʟ ʥʘʩʣʽʜʢʘʤʠ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ ʟʘ ʨʦʟʛʘʣʫʞʝʥʦʶ 

ʩʭʝʤʦʶ. ɼʘʥʽ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ ʪʝʧʣʘ ʚʠʢʦʨʠʩʪʘʥʽ ʘʚʪʦʨʘʤʠ 

[107] ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʞʝʞʥʦʾ ʩʠʪʫʘʮʽʾ ʧʦ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʛʨʫʧʫʚʘʥʥʷ ʚʠʢʠʜʽʚ ʪʝʧʣʘ, 

ʩʫʤʘʨʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʧʦʞʝʞʽ, ʤʘʪʝʨʽʘʣʫ ʛʦʨʽʥʥʷ, ʧʣʦʱʽ ʘʨʝʘʣʫ ʧʦʞʝʞ. ʉʝʨʝʜ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʤʦʥʦʛʨʘʬʽʾ ʜʘʥʠʭ ʦʩʦʙʣʠʚʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʨʦʟʨʦʙʣʝʥʽ ʢʨʠʪʝʨʽʾ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʧʦʞʝʞ ʩʝʨʝʜ ʚʩʽʭ, 

ʱʦ ʚʠʷʚʣʝʥʽ ʘʥʘʣʽʟʦʤ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ.  

ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʧʦʞʝʞ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ 

ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʜʥʦʯʘʩʥʦʩʪʽ ʧʦʪʦʢʫ ʧʦʞʝʞ ʚ ʤʽʩʪʘʭ ʘʚʪʦʨʘʤʠ 

ʧʨʘʮʽ [108]. ɼʣʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ ʘʚʪʦʨʘʤʠ 

ʨʦʙʦʪʠ [109] ʟʘʩʪʦʩʦʚʘʥʽ ʤʝʪʦʜ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʷʢ ʟʚʘʞʝʥʦʾ ʩʫʤʠ 

ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʤʝʪʦʜ ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʥʦʨʤʦʚʘʥʠʭ ʧʠʪʦʤʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʇʨʠ ʮʴʦʤʫ, ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ 

ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞʥʦʾ ʡ ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ɺʽʜʦʤʠʡ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʥʘ 

ʦʩʥʦʚʽ ʦʮʽʥʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʟʨʫʰʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ 

[110] ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʜʥʦʪʠʧʥʠʭ ʟʘ ʨʽʚʥʷʤʠ ʢʽʣʴʢʽʩʪʶ ʧʦʞʝʞ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. 
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ʅʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʘ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʟʘ ʧʝʨʽʦʜ 2013 ï 

2021 ʨ. ʦʪʨʠʤʘʥʽ ʪʨʠ ʢʣʘʩʪʝʨʘ ʨʝʛʽʦʥʽʚ ʤʝʪʦʜʦʤ ʛʨʫʧʦʚʦʛʦ ʩʝʨʝʜʥʴʦʛʦ. 

ɿʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʥʘʡʚʠʱʦʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʛʨʫʧʠ ʩʭʽʜʥʠʭ ʪʘ 

ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʝʡ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʢʣʘʩʪʝʨʫ ɯ. ʇʨʦʪʝ, ʜʣʷ ʘʥʘʣʽʟʫ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʘʛʠ ʜʝʢʽʣʴʢʦʭ ʘʙʩʦʣʶʪʥʠʭ ʪʘ ʚʽʜʥʦʩʥʠʭ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ɺɺʇ, ʦʙʩʷʛʠ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʬʦʥʜ 

ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʽʥʰʽ. ʇʦʟʠʪʠʚʦʤ ʦʟʥʘʯʝʥʦʛʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ [110] 

ʧ̔ ʜʭʦʜʫ ʻ ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʤʘʩʠʚʫ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʟʤʽʥ ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʛʽʦʥʽʚ ʟʘ ʥʦʨʤʦʚʘʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʤʝʪʦʜʫ ʜʦʮʽʣʴʥʦ ʜʦʜʘʪʠ ʪʝʦʨʝʪʠʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʩʢʣʘʜʫ ʦʪʨʠʤʘʥʠʭ ʛʨʫʧ. 

ɺ ʧʽʜʩʫʤʢʫ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ 

ʧʦʞʝʞ ʚ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʫʟʘʛʘʣʴʥʝʥʥʷ. ɺ 

ʮʽʣʦʤʫ, ʚ ʨʦʙʦʪʘʭ ʫʢʨʘʾʥʩʴʢʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʧʦʢʘʟʘʥʠʡ ʥʘʷʚʥʠʡ ʟʚôʷʟʦʢ 

ʤʽʞ ʧʦʞʝʞʥʠʤʠ ʧʦʜʽʷʤʠ ʪʘ ʦʢʨʝʤʠʤʠ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ, ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘʪʦʤʽʩʪʴ ʤʘʩʰʪʘʙʠ ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ ʩʪʦʩʫʚʘʣʠʩʴ ʪʝʨʠʪʦʨʽʾ 

ʜʝʨʞʘʚʠ ʚ ʮʽʣʦʤʫ, ʘʙʦ ʦʢʨʝʤʠʭ ʤʽʩʪ, ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʯʠ ʣʦʢʘʣʴʥʠʭ 

ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʽʚ. ɿʘʛʘʣʴʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘ ʥʘʰ 

ʧʦʛʣʷʜ, ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʧʦʞʝʞ ʥʘ 

ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ ʯʠʥʥʠʢʘ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʠʡ ʩʴʦʛʦʜʥʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ 

ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʪʝʭʥʦʛʝʥʥʠʭ ʽ, ʥʘʚʽʪʴ, ʧʨʠʨʦʜʥʠʭ ʥʝʙʝʟʧʝʢ.  

ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʝʭʥʦʛʝʥʥʠʭ 

ʧʦʞʝʞ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ. 

ʆʙʤʝʞʝʥʠʡ ʨʽʚʝʥʴ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʠʟʠʢʠ 

ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʫʩʢʣʘʜʥʶʻ ʨʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʙʦʨʦʪʴʙʠ ʟ ʧʦʞʝʞʘʤʠ. ʊʦʤʫ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ 

ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʜʠʥʘʤʽʢʫ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ, ʙʫʜʝ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 
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ʩʪʨʘʪʝʛʽʡ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʪʝʥʮʽʡʥʠʭ 

ʟʙʠʪʢʽʚ.  

1.3.4 ʅʝʙʝʟʧʝʯʥʽ ʝʢʟʦʛʝʥʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʂʦʥʮʝʥʪʨʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ ʽʥʜʫʩʪʨʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ 

ʤʽʩʪʘʭ ʦʜʥʦʯʘʩʥʦ ʧʨʠʟʚʝʣʦ ʜʦ ʨʫʡʥʽʚʥʠʭ ʟʤʽʥ ʜʦʚʢʽʣʣʷ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʽʚ ʩʧʦʣʫʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ 

ʘʚʘʨʽʡ.  

ɺʨʘʟʣʠʚʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʛʫʩʪʦʟʘʩʝʣʝʥʠʭ ʤʽʩʪ ʫ ʚʩʽʭ ʢʫʪʦʯʢʘʭ ʩʚʽʪʫ ʟʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʻ ʢʣʶʯʦʚʠʤ ʧʠʪʘʥʥʷʤ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʙʝʟʢʦʥʪʨʦʣʴʥʦʤʫ, ʩʪʠʭʽʡʥʦʤʫ ʨʦʟʨʦʩʪʘʥʥʽ ʤʽʩʪ 

ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʪʫʧʝʥʷ ʩʭʠʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʜʦ ʧʨʠʨʦʜʥʠʭ ʣʠʭ. ʊʘʢ, ʫ ʨʦʙʦʪʽ 

[111] ʧʦʢʘʟʘʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʝʛʘʧʦʣʽʩʽʚ ɸʟʽʾ ʟ ʥʘʩʝʣʝʥʥʷʤ ʧʦʥʘʜ 10 ʤʣʥ ʦʩʽʙ 

ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʟʦʥʽ ʚʠʩʦʢʠʭ ʨʠʟʠʢʽʚ ʟʝʤʣʝʪʨʫʩʽʚ, ʧʦʚʝʥʝʡ, ʪʨʦʧʽʯʥʠʭ ʰʪʦʨʤʽʚ 

ʪʘ ʮʫʥʘʤʽ. ɺʽʜʧʦʚʽʜʥʦ, ʨʠʟʠʢ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʪʘ ʨʦʣʴ ʤʽʩʪ ʫ ʧʦʤ'ʷʢʰʝʥʥʽ ʾʭ 

ʥʘʩʣʽʜʢʽʚ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʱʦ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʆʨʛʘʥʽʟʘʮʽʻʶ ʆʙ'ʻʜʥʘʥʠʭ ʅʘʮʽʡ [112]. 

ʂʦʤʧʣʝʢʩʥʽ ʘʥʪʨʦʧʦʛʝʥʥʝ-ʪʝʭʥʦʛʝʥʥʽ ʬʘʢʪʦʨʠ ʟʜʽʡʩʥʶʶʪʴ ʜʝʩʪʨʫʢʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʛʝʦʣʦʛʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʫʨʙʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʪʘ 

ʽʥʽʮʽʶʶʪʴ ʥʝʙʝʟʧʝʯʥʽ ʝʢʟʦʛʝʥʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ (ʅɽɻʇ), ʪʘʢʽ ʷʢ ʟʩʫʚʠ, ʩʝʣʽ, 

ʢʘʨʩʪ, ʧʽʜʪʦʧʣʝʥʥʷ ʪʘ ʽʥʰʽ. ʉʴʦʛʦʜʥʽ 25 % ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʞʠʚʝ ʚ ʨʘʡʦʥʘʭ 

ʘʢʪʠʚʽʟʘʮʽʾ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ [113], ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʫ ʬʦʨʤʽ 

ʢʘʨʩʪʦʚʠʭ ʚʦʨʦʥʦʢ ʯʠ ʧʨʦʚʘʣʽʚ ʫ ˇʨʫʥʪʘʭ. ɿ ʢʘʨʩʪʦʤ, ʥʘʧʨʠʢʣʘʜ, ʘʩʦʮʽʡʦʚʘʥʽ 

ʧʽʜʪʦʧʣʝʥʥʷ ʫ ʚʠʧʘʜʢʘʭ ʚʠʩʦʢʦʛʦ ʟʘʣʷʛʘʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʘʙʦ ʟʩʫʚʠ, 

ʦɦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʩʭʠʣʘʭ, ʦʩʣʘʙʣʝʥʠʭ ʢʘʨʩʪʠʬʽʢʘʮʽʻʶ [114]. ʅʝʙʝʟʧʝʢʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʢʘʨʩʪʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʰʚʠʜʢʦ ʟʨʦʩʪʘʶʪʴ ʽ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʤʽʩʴʢʽ 

ʨʘʡʦʥʠ [24], ʦʩʦʙʣʠʚʦ, ʷʢʱʦ ʚʦʥʠ ʨʦʟʚʠʚʘʣʠʩʷ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʙʫʜʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɸʚʪʦʨʠ 

ʨʦʙʦʪʠ [25] ʚʠʟʥʘʯʠʣʠ ʙʝʟʩʠʩʪʝʤʥʫ ʫʨʙʘʥʽʟʘʮʽʶ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦ ʞʠʪʣʘ ʚ 
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ʥʝʙʝʟʧʝʯʥʠʭ ʨʘʡʦʥʘʭ ʌʨʽʪʘʫʥʘ, ʉʴʻʨʨʘ-ʃʝʦʥʝ, ʷʢ ʦʩʥʦʚʥʫ ʧʨʠʯʠʥʫ ʨʫʡʥʽʚʥʦʛʦ 

ʣʘʥʮʶʞʢʘ ʛʝʦʥʝʙʝʟʧʝʯʥʠʭ ʷʚʠʱ ʟʩʫʚʫ, ʩʝʣʽʚ ʪʘ ʧʦʚʝʥʽ. ʅʘ ʧʨʠʢʣʘʜʽ 

ɸʬʨʠʢʘʥʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʫ ʚʠʚʯʝʥʦ ʧʦʰʠʨʝʥʥʷ ʨʠʟʠʢʽʚ ʛʝʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ 

ʫ ʟʚ'ʷʟʢʫ ʟ ʤʘʩʰʪʘʙʥʦʶ ʚʠʨʫʙʢʦʶ ʣʽʩʽʚ, ʪʝʤʧʠ ʷʢʠʭ ʘʩʦʮʽʶʶʪʴʩʷ ʽʟ 

ʧʨʠʩʢʦʨʝʥʦʶ ʫʨʙʘʥʽʟʘʮʽʻʶ, ʽ ʟ 2005 ʨʦʢʫ ʻ ʥʘʡʚʠʱʠʤʠ ʫ ʩʚʽʪʽ [115].  

ɺ ʋʢʨʘʾʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ 

ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʾʾ ʪʝʨʠʪʦʨʽʾ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʠʚʯʝʥʦ ʥʝʙʝʟʧʝʢʠ 

ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʅɽɻʇ) ʫ ʟʚôʷʟʢʫ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʙôʻʢʪʽʚ [116], ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʛʘʟʦʧʨʦʚʦʜʽʚ ʪʘ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ [117], ʨʠʟʠʢʠ ʽʥʽʮʽʘʮʽʾ ʅɽɻʇ ʧʽʜ ʚʧʣʠʚʦʤ ʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ [118]. ʐʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʢ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ, ʥʘʧʨʠʢʣʘʜ, 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ [119], ʃʴʚʽʚʩʴʢʽʡ [120], ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ [121]. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʅɽɻʇ ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ [122] ʥʘ ʧʨʠʢʣʘʜʽ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ʇʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ 

ʪʝʭʥʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʘʢʪʠʚʽʟʘʮʽʶ ʛʝʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ. ʆʜʥʘʢ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʽ ʜʠʥʘʤʽʢʦʶ ʥʝʙʝʟʧʝʢ ʛʝʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʢʘʨʩʪʫ, ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ.  

1.4 ʈʦʟʚʠʪʦʢ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ 

ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ɯʥʜʠʢʘʪʦʨ  ʮʝ ʥʘʡʙʽʣʴʰ ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʪʘ ʾʾ 

ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ, ʩʝʨʝʜ ʥʠʭ ʨʦʟʜʽʣʷʶʪʴ ʩʘʤʦʩʪʽʡʥʽ ʪʘ ʘʛʨʝʛʦʚʘʥʽ. ʉʘʤʦʩʪʽʡʥʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʘʛʨʝʛʦʚʘʥʽ  

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʪʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʘʛʫ ̔ ʥʜʠʢʘʪʦʨʘ, 



74 

 

ʩʪʫʧʽʥʴ ʡʦʛʦ ʟʘʣʫʯʝʥʥʷ ʜʣ ̫ʦʮʽʥʶʚʘʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘ 

ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʤʽʥʫ çʽʥʜʝʢʩè.  

ʉʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʨʦʟʛʣʷʜʘʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

ʙʫʜʴ-̫ ʢʠʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʯʝʨʝʟ ʧʨʠʟʤʫ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ ʪʘ ʩʪʘʣʦʩʪʽ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ, ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ 

ʦʩʥʦʚʽ ʤʽʞʥʘʨʦʜʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ. ɼʦ ʽʥʜʠʢʘʪʦʨʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ɺʩʝʩʚʽʪʥʽʤ 

ʬʦʥʜʦʤ ʜʠʢʦʾ ʧʨʠʨʦʜʠ ʚʽʜʥʦʩʠʪʴʩʷ çɯʥʜʝʢʩ ʞʠʚʦʾ ʧʣʘʥʝʪʠè (Living Planet 

Index), ʧʦʢʘʟʥʠʢ çɽʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜè (Ecological Footprint) ʪʘ ʧʦʢʘʟʥʠʢ 

çɺʦʜʥʠʡ ʩʣʽʜè (Water Footprint). ɭʣʴʩʴʢʠʡ ʽ ʂʦʣʫʤʙʽʡʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪʠ ʉʐɸ 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ çɯʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽè (Environmental Sustainability 

Index). ʉʠʩʪʝʤʘ ʽʥʜʠʢʘʪʦʨʽʚ ʆʆʅ ʚʢʣʶʯʘʻ çɽʢʦʣʦʛʽʯʥʫ ʮʽʣʴè (Millennium 

Development Goals) ʪʘ çʉʢʦʨʠʛʦʚʘʥʽ ʯʠʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷè (Adjusted Net Savings) 

[123].  

ʂʦʥʮʝʧʮʽʷ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʩʬʦʨʤʦʚʘʥʘ OECD 

(Organisation for Economic Development and Co-Operation  ʆʨʛʘʥʽʟʘʮʽʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ) ʱʝ ʚ 2004 ʨ. [124]. ʆʜʥʦʯʘʩʥʦ 

OECD ʥʘʜʘʻ ʫʥʽʢʘʣʴʥʫ ʢʦʣʝʢʮʽʶ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ 10 ʽʥʜʠʢʘʪʦʨʽʚ 

(ɿʤʽʥʘ ʢʣʽʤʘʪʫ, ʆʟʦʥʦʚʠʡ ʰʘʨ, ʗʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʋʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʗʢʽʩʪʴ 

ʧʨʽʩʥʦʾ ʚʦʜʠ, ʇʨʽʩʥʽ ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ʃʽʩʦʚʽ ʨʝʩʫʨʩʠ, ʈʠʙʥʽ ʨʝʩʫʨʩʠ, ɽʥʝʨʛʝʪʠʯʥʽ 

ʨʝʩʫʨʩʠ, ɹʽʦʨʽʟʥʦʤʘʥʽʪʪʷ) [125], ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʧʝʨʝʚʘʞʥʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ ʜʝʷʢʠʭ ʥʝ-̒ ʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʘʾʥ. ʅʘ ʞʘʣʴ, ʋʢʨʘʾʥʘ ʧʨʠʩʫʪʥʷ ʚ ʙʘʟʽ ʜʘʥʠʭ Environment Statistics [125] 

ʪʽʣʴʢʠ ʚ ʜʝʷʢʠʭ ʨʦʟʜʽʣʘʭ (ʝʤʽʩʽʷ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ). ʉʪʨʘʪʝʛʽʷ ɭʉ ʱʦʜʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʛʨʫʧʘʭ ʽʥʜʠʢʘʪʦʨʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʮʽʣʷʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʝʨʝʜ ʷʢʠʭ ʽʥʜʠʢʘʪʦʨʠ çSustainable cities 

and communitiesè [126] ʚʠʟʥʘʯʘʶʪʴ ʪʨʝʥʜʠ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʚ ʮʴʦʤʫ 

ʥʘʧʨʷʤʫ. ɼʦʜʘʪʢʦʚʦ, ʢʦʤʽʩʽʷ UNECE Working Group on Environmental 

Monitoring and Assessment ʨʝʢʦʤʝʥʜʫʚʘʣʘ 118 ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʢʨʘʾʥ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʟ 356 ʽʥʜʠʢʘʪʦʨʽʚ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʥʘ 

ʦʩʥʦʚʽ 7 ʢʨʠʪʝʨʽʾʚ [127]. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ɭʉ, ʷʢʽ ʚʠʢʣʘʜʝʥʽ ʚ ʧʫʙʣʽʢʘʮʽʾ 



75 

 

ɭʚʨʦʩʪʘʪʫ çʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʫ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ð ʄʦʥʽʪʦʨʠʥʛʦʚʠʡ ʟʚʽʪ 

ʧʨʦ ʧʨʦʛʨʝʩ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʢʦʥʪʝʢʩʪʽ ɭʉ ʟʘ 2022 ʨʽʢè 

[128], ʭʦʯʘ ʥʝ ʻ ʦʬʽʮʽʡʥʦʶ ʧʦʟʠʮʽʻʶ ɭʉ, ʘʣʝ ʚʽʜʜʟʝʨʢʘʣʶʻ ʦʩʥʦʚʥʽ ʪʨʝʥʜʠ ʟʤʽʥ 

ʙʣʠʟʴʢʦ 100 ʧʦʢʘʟʥʠʢʽʚ, ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʥʘʚʢʦʣʦ 17 ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʋ 

ʟʚʽʪʽ ʟʘ 5-ʨʽʯʥʠʡ (ʢʦʨʦʪʢʦʩʨʦʢʦʚʠʡ) ʧʝʨʽʦʜ ʩʝʨʝʜ ̔ʥʜʠʢʘʪʦʨʽʚ çSustainable cities 

and communitiesè 11 ʥʘʮʽʣʝʥʽ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʫ ʛʨʦʤʘʜ ʜʦ ʦʩʥʦʚʥʠʭ 

ʧʦʩʣʫʛ, ʝʥʝʨʛʽʾ, ʞʠʪʣʘ, ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʟʝʣʝʥʠʭ ʧʨʦʩʪʦʨʽʚ, ʪʘ ʦʜʥʦʯʘʩʥʝ 

ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʽʥʜʝʢʩʽʚ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʮʝʩʽʚ ʧʨʠʩʢʦʨʝʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʷʢʽ ʦʭʦʧʠʣʠ ʙʘʛʘʪʦ ʢʨʘʾʥ ɸʟʽʾ, ɸʤʝʨʠʢʠ, ɭʚʨʦʧʠ, ʻ çʪʦʧ-ʪʝʤʦʶè ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ɹʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪ ʽʟ ʨʽʟʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʂʠʪʘʶ ʦʙʫʤʦʚʠʚ ʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ [10, 19, 58, 60, 129], ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ [130], ʜʝʬʽʮʠʪʫ 

ʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ [131, 132] ʪʘ ʽʥʰʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʨʦʩʪʘʶʯʠʤ 

ʜʠʩʙʘʣʘʥʩʦʤ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʆʩʥʦʚʥʽ ʽʥʜʠʢʘʪʦʨʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ, ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ, ʫʟʘʛʘʣʴʥʝʥʽ ʚ ʪʘʙʣ. 1.2. 

 

ʊʘʙʣʠʮʷ 1.2  ɯʥʜʠʢʘʪʦʨʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ 

 ̄ ɯʥʜʠʢʘʪʦʨ ʉʢʣʘʜʦʚʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʝʥʥʷ ɼʞʝʨʝʣʦ 

1 
ɯʥʜʠʢʘʪʦʨ ʩʪʘʣʦʩʪʽ ʤʽʩʪ 

ʉʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ 

ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ  
[133] 

2 ɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʡ 

ʽʥʜʠʢʘʪʦʨ 

ɺʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʚʦʜʥʽ ʦʙ'ʻʢʪʠ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ 
[134] 

3 ʂʣʶʯʦʚʽ ʝʢʦʣʦʛʽʯʥʽ 

ʽʥʜʠʢʘʪʦʨʠ ʆʨʛʘʥʽʟʘʮʽʾ 

ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ 

ʨʦʟʚʠʪʢʫ  

ɼʠʥʘʤʽʢʘ ʫʪʚʦʨʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, 

ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʪʘ 

ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ 

[124] 

4 

ɻʣʦʙʘʣʴʥʽ ɯʥʜʠʢʘʪʦʨʠ ʤʽʩʪ 

ʉʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʚʪʨʘʪʠ ʚ ʩʠʩʪʝʤʘʭ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ  

[135] 

5 ɭʚʨʦʧʝʡʩʴʢʠʡ ʽʥʜʝʢʩ 

ʟʝʣʝʥʠʭ ʤʽʩʪ 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʝʣʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʩʫʨʩʘʤʠ ʥʘ ʦʜʠʥʠʮʶ 
[136] 
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 ̄ ɯʥʜʠʢʘʪʦʨ ʉʢʣʘʜʦʚʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʝʥʥʷ ɼʞʝʨʝʣʦ 

ʥʝʨʫʭʦʤʦʩʪʽ, ʧʦʩʣʫʛʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʫʯʘʩʪʴ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʚ ʝʢʦʣʦʛʽʯʥʽʡ 

ʧʦʣʽʪʠʮʽ 

6 

ɯʥʜʝʢʩ ʩʪʘʣʠʭ ʤʽʩʪ 

ʇʠʪʦʤʝ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʚʠʪʦʢʠ ʚ 

ʩʠʩʪʝʤʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʦʣʽʪʠʢʘ ʷʢʦʩʪʽ 

ʚʦʜʠ, ʩʪʽʡʢʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʜʦʣʷ 

ʦʯʠʱʝʥʠʭ ʩʪʦʢʽʚ, ʫʯʘʩʪʴ ʛʨʦʤʘʜʩʴʢʦʩʪʽ 

[137] 

7 

ɸʟʽʡʩʴʢʠʡ ʽʥʜʝʢʩ ʟʝʣʝʥʠʭ 

ʤʽʩʪ 

ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ ʜʦ ʚʦʜʠ, ʧʦʙʫʪʦʚʝ ʪʘ 

ʟʘʛʘʣʴʥʝ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ 

ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʦʭʦʧʣʝʥʥʷ 

ʢʦʤʫʥʘʣʴʥʠʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ,  

[138] 

8 
ʂʠʪʘʡʩʴʢʠʡ ɯʥʜʝʢʩ ʩʪʘʣʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ 

ʱʽʣʴʥʽʩʪʴ ʤʽʩʪ, ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, 

ʢʦʤʫʥʘʣʴʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ 

[139] 

9 
ʇʦʢʘʟʥʠʢʠ ʩʪʽʡʢʦʩʪʽ 

ʩʫʩʧʽʣʴʩʪʚʘ 

ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʧʦʢʘʟʥʠʢʠ 

ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ ʜʞʝʨʝʣʘʤʠ, 

ʧʠʪʦʤʝ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ  

[140] 

10 ɯʥʪʝʛʨʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʤʽʩʪ (IUWM) 

ʋʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʧʨʽʩʥʦʾ ʚʦʜʠ, 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʟʣʠʚʦʚʠʤʠ 

ʩʪʦʢʘʤʠ 

[141] 

11 
ɯʥʜʠʢʘʪʦʨʠ çʙʣʘʢʠʪʥʦʛʦ 

ʩʣʽʜʫè ʤʽʩʪ (CBF) 

ʇʦʢʘʟʥʠʢʠ ʥʘ ʦʩʥʦʚʽ ʝʢʦʣʦʛʽʯʥʠʭ, 

ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ 

ʢʨʠʪʝʨʽʾʚ 

[142] 

 

ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʠʭ ʘʨʝʘʣʽʚ, ʢʨʘʾʥ ʚ ʮʽʣʦʤʫ. ʋʨʙʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʟʜʽʡʩʥʶʶʪʴ 

ʢʦʤʧʣʝʢʩʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʥʝ ʪʽʣʴʢʠ ʧʦʨʷʜ ʟ ʤʽʩʪʘʤʠ, ʘʣʝ ʡ ʜʘʣʝʢʦ ʟʘ 

ʾʭ ʤʝʞʘʤʠ. ɻʣʦʙʘʣʴʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʽ ʜʝʛʨʘʜʘʮʽʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʦʙʫʤʦʚʣʶʻ ʩʪʨʽʤʢʝ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʦʙʤʝʞʫʻ ʾʭ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʚʩʝʙʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʘʢ, ʪʠʩʢ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ 

ʟʨʦʩʪʘʶʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʟʤʽʥʘʤʠ ʭʘʨʘʢʪʝʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

[143, 144], ʟʘʙʫʜʦʚʦʶ ʪʝʨʠʪʦʨʽʡ ʚʦʜʦʨʦʟʜʽʣʫ ʪʘ ʟʤʽʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ [145], 

ʚʠʩʥʘʞʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚ ʤʝʛʘʧʦʣʽʩʘʭ ʩʚʽʪʫ [146].  

ʄʦʜʝʣʴ DPSIR (Driving Forces, Pressures, States, Impacts and Responses) 

framework ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʦʢʘʟʥʠʢʠ ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʢʨʠʪʝʨʽʷʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [147]. ʉʠʩʪʝʤʫ ʽʥʜʠʢʘʪʦʨʽʚ DPSIR ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʥʠʢʽʚ ʨʝʘʢʮʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ 

ʩʠʩʪʝʤ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ. ɯʥʜʝʢʩʠ DPSIR 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʦʤʦʾ ʩʠʩʪʝʤʠ 
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ʽʥʜʠʢʘʪʦʨʽʚ PSR (Pressure-State-Response  ʊʠʩʢ-ʉʪʘʥ-ʈʝʘʢʮʽʷ) [148, 149], ʷʢʘ 

ʨʦʟʨʦʙʣʝʥʘ ʆʨʛʘʥʽʟʘʮʽʻʶ ɽʢʦʥʦʤʽʯʥʦʛʦ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ ʪʘ ʈʦʟʚʠʪʢʫ (OECD) 

[150]. 

ɼʝʬʽʮʠʪ ʧʨʽʩʥʦʾ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʜʞʝʨʝʣ ʧʝʨʝʪʚʦʨʶʻ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʫ 

ʧʨʦʙʣʝʤʫ ʚ ʥʘʮʽʦʥʘʣʴʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ 

ʋʢʨʘʾʥʠ. ɯʥʜʠʢʘʪʦʨʠ ʩʪʘʣʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ [142, 143, 151] ʧʦʨʽʚʥʶʶʪʴ 

ʜʝʤʦʛʨʘʬʽʯʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ (ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʚʘʣʦʚʠʡ ʚʥʫʪʨʽʰʥʽʡ 

ʧʨʦʜʫʢʪ) ʟ ʧʦʧʠʪʦʤ ʥʘ ʚʦʜʫ ʪʘ ʜʦʩʪʫʧʥʽʩʪʶ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʽʥʜʠʢʘʪʦʨʽʚ ʦʙˇʨʫʥʪʦʚʫʻ ʨʝʛʫʣʶʚʘʥʥʷ ʜʝʤʦʛʨʘʬʽʾ ʪʘ ʝʢʦʥʦʤʽʢʠ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʯʽʪʢʠʭ ʧʨʘʚʠʣ ʱʦʜʦ ʦʙʤʝʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʪʝʨʠʪʦʨʽʡ ʙʘʩʝʡʥʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ ʝʢʦʥʦʤʽʾ ʚʦʜʠ. 

ʎʽʥʥʽʩʪʴ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʢʦʨʝʣʷʮʽʡ ʤʽʞ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʽʥʪʝʛʨʫʻ ʾʭ ʚ 

ʧʨʘʢʪʠʢʫ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ [152, 153]. ʉʝʨʝʜ ʢʣʶʯʦʚʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, 

ʱʦ ʦʮʽʥʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʝʢʦʣʦʛʽʯʥʽ ʧʦʜʘʪʢʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʷʢ ʚʠʟʥʘʯʘʣʴʥʽ ʚ [154] ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ 

ʤʦʥʽʪʦʨʷʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (EEA), 

ʆʨʛʘʥʽʟʘʮʽʻʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ 

(OECD), ʉʪʘʪʠʩʪʠʯʥʠʤ ʙʶʨʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ (EUROSTAT). 

ʉʫʯʘʩʥʠʡ ʧʦʛʣʷʜ ʥʘ ʝʢʦʣʦʛʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʢʣʶʯʘʻ ʧʦʻʜʥʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʽʩʴʢʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʽʥʥʦʚʘʮʽʾ ʟʝʣʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʙʝʨʝʞʝʥʥʷ ʷʢ 

ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʦʩʦʙʣʠʚʦ ʣʽʩʽʚ, ʪʘʢ ʡ ʤʽʩʴʢʠʭ ʟʝʣʝʥʠʭ ʟʦʥ. [143, 155, 

156]. 

ʋʢʨʘʾʥʘ ʚ 2021 ʨ. ʧʦʩʽʣʘ 36 ʤʽʩʮʝ ʚ ʨʝʡʪʠʥʛʫ 165 ʢʨʘʾʥ ʩʚʽʪʫ ʟʘ ʽʥʜʝʢʩʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʠʡ ʱʦʨʽʯʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʆʆʅ ʽ ʌʦʥʜʦʤ Bertelsmann [157, 

c. 470]. ʅʘ ʞʘʣʴ, ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ SDG11 ï Sustainable Cities and 

Communities ʟʥʘʭʦʜʷʪʴʩʷ çʚ ʧʦʤʘʨʘʥʯʝʚʽʡ ʟʦʥʽè ʪʘ ʧʦʢʠ ʥʝ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʨʦʛʨʝʩʫ ʢʨʘʾʥʠ ʚ ʥʘʧʨʷʤʫ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ʋʢʨʘʾʥʘ ʧʨʠʻʜʥʘʣʘʩʴ ʜʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʪʨʘʪʝʛʽʯʥʽ ʨʘʤʢʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨ. [158]. ʅʘʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 86 
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ʟʘʚʜʘʥʴ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʚʢʣʶʯʘʻ ʽʥʜʠʢʘʪʦʨʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʮʽʣʴʦʚʽ ʦʨʽʻʥʪʠʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʥʪʝʢʩʪʫ. 

ʋʢʨʘʾʥʘ ʧʨʝʟʝʥʪʫʚʘʣʘ ʪʨʠ ʜʦʙʨʦʚʽʣʴʥʠʭ ʄʦʥʽʪʦʨʠʥʛʦʚʠʭ ʟʚʽʪʽʚ çʎʽʣʽ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ: ʋʢʨʘʾʥʘ 2019è [159], çʎʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ: ʋʢʨʘʾʥʘ 2020è [160], 

çʎʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ: ʋʢʨʘʾʥʘ 2021è [161]. ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʨʚʘʣʘ ʪʽʣʴʢʠ 

ʨʦʟʧʦʯʘʪʠʡ ʧʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢ ʽ ʩʘʤ ʨʦʟʚʠʪʦʢ ʢʨʘʾʥʠ. ɸʣʝ, ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ 

ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʥʘʜ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʤʝʪʦʜʽʚ ʾʭ 

ʚʠʤʽʨʶʚʘʥʥʷ [162], ʪʘʢ ʽ ʚ ʥʘʧʨʷʤʫ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥ, ʷʢʽ ʥʝ ʜʦʟʚʦʣʠʣʠ ʜʦʩʷʛʥʫʪʠ 

ʮʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʪ ʪʘ ʛʨʦʤʘʜ (ʎʽʣʴ11) [163]. 

ɺ ʮʽʣʦʤʫ, ʚʪʽʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʩʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʠʩʪʝʤʠ 

ʜʦʙʨʦʚʽʣʴʥʦʛʦ ʟʚʽʪʫʚʘʥʥʷ ʩʪʠʤʫʣʶʚʘʣʦ ʨʦʟʚʠʪʦʢ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʽʚ ʪʘ ʩʪʘʣʦʩʪʽ ʦʢʨʝʤʠʭ ʤʽʩʪ [164], ʽʥʜʠʢʘʪʦʨʽʚ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ [165, 166]. 

ʅʘ ʞʘʣʴ ʚ ʋʢʨʘʾʥʽ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʽ ʩʠʩʪʝʤʠ ʽʥʜʠʢʘʪʦʨʽʚ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ 

ʥʘʫʢʦʚʮʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʜʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʨʠʩʚʷʯʝʥʽ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʧʦʨʽʚʥʷʥʥʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʢʨʘʾʥʠ ʟʘ ʯʠʥʥʠʢʘʤʠ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ [167, 168]. ʇʝʨʝʚʘʛʘʤʠ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ ʻ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʜʘʻ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʦʮʽʥʶʚʘʪʠ, ʘʣʝ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʩʪʘʥ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ 

[168].  

ɺ ʮʽʣʦʤʫ, ʽʥʜʠʢʘʪʦʨʠ ʧʨʠʟʚʘʥʽ ʙʫʪʠ ʦʩʥʦʚʦʶ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫʟʛʦʜʞʝʥʠʭ 

ʟʘʭʦʜʽʚ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʜʦʚʢʽʣʣʷ, ʧʦʛʽʨʰʝʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. ɰʭ ʚʪʽʣʝʥʥʷ ʚ ʨʝʘʣʴʥʫ ʧʦʣʽʪʠʢʫ ʋʢʨʘʾʥʠ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʝ 

ʥʘ ʚʠʨʽʰʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʧʦʜʦʣʘʥʥʷ ʙʽʜʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʽ ʙʝʟʧʝʢʠ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 
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1.5 ɸʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ 

1.5.1 ʇʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  

ʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʤʘʶʪʴ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʚʠʤʘʛʘʶʪʴ ʩʢʣʘʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʠʨʽʰʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨ ʨʘʥʞʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʨʽʟʥʦʛʦ ʨʽʚʥʷ  ʚʽʜ ʦʢʨʝʤʠʭ 

ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʜʦ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ  ʚʠʤʘʛʘʶʪʴ ʥʘʜʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʦʷʢʽʩʥʠʭ ʪʘ ʨʽʟʥʦʩʪʦʨʦʥʥʽʭ ʯʠʥʥʠʢʽʚ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ̒ ʜʠʥʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʙ ʦʜʥʦʯʘʩʥʦ ʨʦʟʛʣʷʜʘʪʠ 

ʩʪʘʥ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʙʫʜʴ-̫ ʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʤʘʣʝʥʴʢʠʭ ʤʽʩʪ ʪʘ 

ʤʝʛʘʧʦʣʽʩʽʚ, ʾʭ ʨʽʟʥʠʭ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʘʡʦʥʽʚ. ʐʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ, ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʨʦʟʤʘʾʪʪʷ ʧʨʠʨʦʜʥʠʭ, ʣʘʥʜʰʘʬʪʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʚʠʤʘʛʘʻ ʪʘʢʠʭ ʧʨʠʥʮʠʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ, ʷʢʽ ʙ 

ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʦʚʫʚʘʣʠ ʯʠʥʥʠʢʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʨʝʛʽʦʥʽʚ ʙʘʟʫʶʪʩɹ,̫ ʚ ʦʩʥʦʚʥʦʤʫ, ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʽʥʜʝʢʩʽʚ. ʈʘʥʞʫʚʘʥʥʷ ʟʘ ʦʟʥʘʢʘʤʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʩʪʫʧʝʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʧʨʦʚʦʜʠʪʴʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʢʠ [169 171] ʘʙʦ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ [172, 173]. ʇʽʜʭʦʜʠ, ʷʢʽ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ, 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʥʦʾ ʦʮʽʥʢʠ. ɸʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ 

ʤʦʞʫʪʴ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʘʙʦ ʥʦʨʤʫʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʽ ʚʠʟʥʘʯʝʥʥʽ 

ʨʦʟʤʽʨʽʚ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ [169], ʯʠ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ [172]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʚ ʘʜʠʪʠʚʥʽʡ, 

ʯʠ ʚ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽʡ ʬʦʨʤʽ (ʪʘʙʣ. 1.3). ɸʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʧʦʢʣʘʜʝʥʽ ʚ 

ʦʩʥʦʚʫ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʘʙʦ ʥʦʨʤʫʚʘʥʥʽ 

ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʨʦʟʤʽʨʽʚ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ 
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ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 1.3 ʤʝʪʦʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʚʥʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ. 

 

ʊʘʙʣʠʮʷ 1.3  ʄʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ɿʘ ʤʝʪʦʜʦʤ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʥʘ 

ʦʩʥʦʚʽ ʥʦʨʤʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  

[171, 174] 

ɿʘ ʤʝʪʦʜʦʤ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʚ ʘʜʠʪʠʚʥʽʡ ʬʦʨʤʽ 

 [170, 172] 

ʚ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽʡ ʬʦʨʤʽ 

[176] 

n
ijnijij xxy ³= 1
, 

ʜʝ: 

ώ ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʽ-ʛʦ 

ʨʝʛʽʦʥʫ j-ʛʦ ʙʣʦʢʫ ʥʝʙʝʟʧʝʢʠ, 

ὼ  ï ʥʦʨʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ j-ʛʦ 

ʧʦʢʘʟʥʠʢʘ ʽ-ʛʦ ʨʝʛʽʦʥʫ, 

n ï ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʫ ʙʣʦʮʽ 

k
ijkij yyA ³= 1

 

ɸ  ʘʛʨʝʛʦʚʘʥʠʡ ʽʥʜʠʢʘʪʦʨ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʨʝʛʽʦʥʫ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʙʣʦʢʘʤʠ, 

k  ʢʽʣʴʢʽʩʪʴ ʙʣʦʢʽʚ. 

ä Ö=
k

kjkj yY
1

b , 

ʜʝ: 

kjy ï k-ʡ ʧʦʢʘʟʥʠʢ 

ʥʝʙʝʟʧʝʢʠ j-ʛʦ ʨʝʛʽʦʥʫ, 

kb ï ʚʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʟʘ ʫʤʦʚʫ 
В ‍ 1. 

Ô -
= i ijm

j ij
M
j zI

1
)(
b
, 

 

ʜʝ: 

ijz   ʥʦʨʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 

j-ʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ; 

ij
b  ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ 

j-ʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ; 

m  ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ 

 

 

ʊʘʢ, ʫ ʚʠʧʘʜʢʫ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ, ʥʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʴ ʥʘʜʥʦʨʤʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ. ʉʫʙôʻʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʣʷʛʘʻ ʚ ʾʭ ʚʠʟʥʘʯʝʥʥʽ ʤʝʪʦʜʦʤ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ.  

ʆʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʾ ʧʨʠ ʚʩʴʦʤʫ ʾʭ ʨʦʟʤʘʾʪʪʽ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʪʨʴʦʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ  ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʩʪʘʥʽ ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ. ʆʪʞʝ, 

ʧʦʢʘʟʥʠʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʚʢʣʶʯʘʶʪʴ ʧʨʠʨʦʜʥʽ, ʪʝʭʥʦʛʝʥʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ 

ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʠʙʽʨ ʷʢʠʭ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ, ʘ 

ʾʭ ʦʙʩʷʛ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʟʥʘʯʥʠʤ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʽʻʨʘʨʭʽʯʥʦʛʦ 

ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʘʚʪʦʨʦʤ [176] 

ʧʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ɼʦ ʧʝʨʝʚʘʛ ʽʥʜʝʢʩʥʠʭ ʤʝʪʦʜʠ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ (ɽʅ) ʚʽʜʥʝʩʝʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ɽʅ ʨʝʛʽʦʥʫ, ʧʨʦʤʠʩʣʦʚʦʛʦ ʯʠ ʽʥʰʦʛʦ ʦʙôʻʢʪʫ. 

ʅʘʪʦʤʽʩʪʴ, ʥʝʜʦʣʽʢʠ ʤʝʪʦʜʫ ʦʙʫʤʦʚʣʝʥʽ ʡʦʛʦ ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʤʧʣʝʢʩʥʠʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʦʮʽʥʢʘʤʠ ʩʪʘʥʫ ɽʅ, ʚʚʝʜʝʥʠʤʠ 
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ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. ɿʦʢʨʝʤʘ, ʘʚʪʦʨ ʨʦʙʦʪʠ [177] ʪʽʣʴʢʠ ʜʦ ʛʝʦʝʢʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʥʦʩʠʪʴ 27 ʯʠʥʥʠʢʽʚ. ʉ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʚʠʙʽʨ ʦʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʪʘ ʽʛʥʦʨʫʚʘʥʥʷ ʽʥʰʠʭ, ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʽʥʮʝʚʽ ʦʮʽʥʢʠ ʪʘ ʨʘʥʛʠ 

ʪʝʨʠʪʦʨʽʡ. ɿʦʢʨʝʤʘ, ʟʘ ʤʝʪʦʜʠʢʦʶ ʘʚʪʦʨʽʚ ʨʦʙʦʪʠ [173] ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʜʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʚʘʚʩʷ ʝʢʦʣʦʛʽʯʥʠʡ 

ʨʠʟʠʢ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʽʜ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʇʦʢʘʟʘʥʝ, ʱʦ ʩʝʨʝʜ ʚʩʽʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʚ ʥʘʡʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʦʤʫ ʩʪʘʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ɼʦʥʝʮʴʢʘ ʪʘ ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʽ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʢʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʟʘ ʜʘʥʠʤʠ ʨʦʙʦʪʠ 

[170], ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʨʘʜʽʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ, ʜʦʟʚʦʣʠʣʘ ʚʽʜʥʝʩʪʠ ɾʠʪʦʤʠʨʩʴʢʫ 

ʦʙʣʘʩʪʴ ʜʦ ʨʘʥʛʫ ʦʙʣʘʩʪʝʡ ʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

1.5.2 ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʜʠʥʠʮʴ ʟʘ ʨʽʚʥʷʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʙʝʟʧʝʢʦʚʠʭ ʟʘʭʦʜʽʚ ʧʦʚʠʥʥʦ 

ʙʘʟʫʚʘʪʠʩʴ ʥʘ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʞʝʨʝʣ 

ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʙʝʟʧʝʢ. ɺʠʜʽʣʝʥʥʷ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʯʠ, ʥʘʚʧʘʢʠ, 

ʙʝʟʧʝʢʠ) ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʪʘʢʠʤʠ, ʷʢ ʝʢʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ, ʨʝʞʠʤ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ, 

ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʽ, ʣʘʥʜʰʘʬʪʥʽ, ʛʽʜʨʦʣʦʛʽʯʥʽ ʪʘ ʽʥʰʽ ʯʠʥʥʠʢʠ. ʂʨʠʪʝʨʽʡ 

ʨʘʥʞʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʤʘʻ ʟʥʘʯʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʨʠʥʮʠʧʽʚ ʽ ʤʝʪʦʜʦʣʦʛʽʾ 

ʧʨʦʮʝʩʫ ʚʠʜʽʣʝʥʥʷ ʨʽʚʥʽʚ ʥʝʙʝʟʧʝʢʠ, ʘ ʡ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʽʚ ʚʽʜʥʝʩʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʯʠ ʦʙôʻʢʪʽʚ ʜʦ ʧʝʚʥʦʛʦ ʨʘʥʛʫ. 

ʅʘʤʠ ʚ [178, 179] ʙʫʣʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʘʥʞʫʚʘʥʥʷ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʨʽʚʥʷʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʯʠ ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʥʠʤʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ (ʪʘʙʣ. 1.4) [. 



ʊʘʙʣʠʮʷ 1.4  ɸʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʨʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʨʽʚʥʷʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

 ̄ʏʠʥʥʠʢ ʽ ʤʝʪʦʜ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʏʠʩʝʣʴʥʽ 

ʽʥʪʝʨʚʘʣʠ ʨʽʚʥʽʚ 

ʥʝʙʝʟʧʝʢʠ 

ʈʝʛʽʦʥʠ (ʦʙʣʘʩʪʽ) 
ʇʝʨʝʚʘʛʠ 

ʤʝʪʦʜʫ 

ʅʝʜʦʣʽʢʠ 

ʤʝʪʦʜʫ 

1 

ɿʘ ʨʽʚʥʝʤ ʨʝʩʫʨʩʥʦ-

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ (ʈɽɹ) 

ʥʘ ʦʩʥʦʚʽ ʪʨʠʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʝʢʦʥʦʤʽʢʠ ʨʝʛʽʦʥʫ, ʨʠʟʠʢʫ 

ʟʜʦʨʦʚôʶ ʥʘʩʝʣʝʥʥʷ, ʨʽʚʝʥʴ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʽ 

ʨʝʩʫʨʩʦʚʽʜʥʦʚʣʝʥʥʷ [180] 

ɿʦʥʘ ʘʙʩʦʣʶʪʥʦʾ 

ʈɽɹ ʨʝʛʽʦʥʫ 
 

ɺʨʘʭʦʚʫʻʪʴʩʷ 

ʨʽʚʝʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʪʦʨʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʪʘ 

ʨʝʮʠʢʣʽʥʛʫ 

ʚʪʦʨʠʥʥʠʭ 

ʝʥʝʨʛʦ- 

ʨʝʩʫʨʩʽʚ  

ʅʝ 

ʚʨʘʭʦʚʫʶʪʴ- 

ʩʷ ʟʘʛʨʦʟʠ 

ʧʨʠʨʦʜʥʦʛʦ 

ʪʘ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʦʛ

ʦ ʭʘʨʘʢʪʝʨʫ 

ɿʦʥʘ ʧʨʠʡʥʷʪʥʦʾ 

ʈɽɹ ʨʝʛʽʦʥʫ 

ʃʴʚʽʚʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, 

ɺʦʣʠʥʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, 

ʄʠʢʦʣʘʾʚʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ 

ɿʦʥʘ ʭʠʪʢʦʾ ʈɽɹ 

ʨʝʛʽʦʥʫ 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʉʫʤʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ʆʜʝʩʴʢʘ, 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʂʠʾʚʩʴʢʘ, ɼʥʽʧʨʦʚʩʴʢʘ, ɼʦʥʝʮʴʢʘ 

ɿʦʥʘ 

ʥʝʧʨʠʧʫʩʪʠʤʦʾ 

ʈɽɹ ʨʝʛʽʦʥʫ 

ɿʘʧʦʨʽʟʴʢʘ, ʃʫʛʘʥʩʴʢʘ 

2 

ɿʘ ʢʦʤʧʣʝʢʩʥʦ  ʁʦʮʽʥʢʦ  ʁ

ʨʽʚʥʽʚ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ 

ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʛʨʝʛʦʚʘʥʦʛʦ ʽʥʜʠʢʘʪʦʨʫ 

[174, 181].  

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʙʽʣʴʰʝ 0,141 

ɼʥʽʧʨʦʚʩʴʢʘ, ʆʜʝʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ, 

ɼʦʥʝʮʴʢʘ 

ʏʠʩʣʦʚʠʡ 

ʤʝʪʦʜ, 

ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʪʝʭʥʦʛʝʥʥʽ ʪʘ 

ʧʨʠʨʦʜʥʽ 

ʜʞʝʨʝʣʘ 

ʥʝʙʝʟʧʝʢ 

ʅʝ 

ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʽʥʪʝʨʚʘʣʠ ʤʽʞ 

ʨʽʚʥʷʤʠ 
ʇʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ  

0,119 ï 0,141 
ʈʽʚʥʝʥʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ 

ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ 

0,096 ï 0,119 
ʇʦʣʪʘʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ 

ʇʦʤʽʨʥʠʡ ʨʽʚʝʥʴ 

0,058  0,096 

ʂʠʾʚʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ 

ʏʝʨʢʘʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ,  

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ  

ʜʦ 0,0574 

ɺʦʣʠʥʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ʤ. 

ʂʠʾʚ 

3 

ɿʘ ʦʮʽʥʢʦʶ ʨʽʚʥʷ  

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʨʘʭʦʚʘʥʠʭ 

ʩʫʤʘʨʥʠʭ ʨʠʟʠʢʽʚ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, 

ɼʫʞʝ ʚʠʩʦʢʠʡ (ʜʦ 1) 

ɺʠʩʦʢʠʡ 0,64  0,80, 
ɾʠʪʦʤʠʨʩʴʢʘ (0,683), ɼʦʥʝʮʴʢʘ (0,648) 

ʏʠʩʣʦʚʠʡ 

ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʨʚʘʣʽʚ 

ʨʠʟʠʢʽʚ; 

ʚʨʘʭʫʚʘʥʥʷ 

ʄʽʞ 

ʦʙʣʘʩʪʷʤʠ 

ʟʥʘʯʥʦʛʦ 

ʨʠʟʠʢʫ ʻ 

ʚʝʣʠʢʽ 

ʨʦʟʙʽʞʥʦʩʪʽ; 

ɿʥʘʯʥʠʡ  

0,38  0,63 

ɼʥʽʧʨʦʚʩʴʢʘ (0,4624), ɿʘʧʦʨʽʟʴʢʘ (0,5288), ʂʠʾʚʩʴʢʘ 

(0,5424), ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ (0,4112), ʃʫʛʘʥʩʴʢʘ (0,3744), 

ʄʠʢʦʣʘʾʚʩʴʢʘ (0,4984), ʆʜʝʩʴʢʘ (0,4456), ʈʽʚʥʝʥʩʴʢʘ 

(0,5632), ʍʘʨʢʽʚʩʴʢʘ (0,3744), ʍʝʨʩʦʥʩʴʢʘ (0,5632), 
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 ̄ʏʠʥʥʠʢ ʽ ʤʝʪʦʜ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʏʠʩʝʣʴʥʽ 

ʽʥʪʝʨʚʘʣʠ ʨʽʚʥʽʚ 

ʥʝʙʝʟʧʝʢʠ 

ʈʝʛʽʦʥʠ (ʦʙʣʘʩʪʽ) 
ʇʝʨʝʚʘʛʠ 

ʤʝʪʦʜʫ 

ʅʝʜʦʣʽʢʠ 

ʤʝʪʦʜʫ 

ˇʨʫʥʪʽʚ, ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ 

ʨʽʚʥʷ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ [173] 

ʍʤʝʣʴʥʠʮʴʢʘ (0,4288), ʏʝʨʢʘʩʴʢʘ (0,4368), ʏʝʨʥʽʚʝʮʴʢʘ 

(0,4288), ʏʝʨʥʽʛʽʚʩʴʢʘ (0,5424) 

ʚʧʣʠʚʫ 

ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʨʦʟʙʽʞʥʦʩʪʽ ʚ 

ʢʣʘʩʘʭ 

ʨʠʟʠʢʽʚ 
ʇʽʜʚʠʱʝʥʠʡ  

0,21  0,37 

ɺʽʥʥʠʮʴʢʘ (0,362), ɿʘʢʘʨʧʘʪʩʴʢʘ (0,227), ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ (0,331), ʇʦʣʪʘʚʩʴʢʘ (0,261), 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ (0,332) 

4 

ɿʘ ʦʮʽʥʢʦʶ ʨʽʚʥʽʚ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʠʟʠʢʫ ʥʘ 

ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚʽʜ 

ʚʪʨʘʪʠ ʞʠʪʪʷ ʘʙʦ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʅʉ; ʚʽʜ ʚʪʨʘʪʠ 

ʪʘ ʫʰʢʦʜʞʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙôʻʢʪʽʚ 

ʨʝʛʽʦʥʫ ʚʥʘʩʣʽʜʦʢ ʅʉ; ʨʠʟʠʢʫ 

ʚʽʜ ʚʪʨʘʪʠ ʘʙʦ ʫʰʢʦʜʞʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʜʦʚʢʽʣʣʷ ʨʝʛʽʦʥʫ ʚʽʜ 

ʅʉ [170]. 

ʅʝʟʥʘʯʥʠʡ 

0,076 õ 0,130 

ʄʠʢʦʣʘʾʚʩʴʢʘ (0,076), ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ (0,121), 

ʈʽʚʥʝʥʩʴʢʘ (0,121) 

ʈʽʚʥʽ ʪʘ 

ʽʥʪʝʨʚʘʣʠ 

ʟʘʛʘʣʴʥʦʛʦ 

ʨʠʟʠʢʫ 

ʚʠʟʥʘʯʝʥʽ 

ʯʠʩʣʦʚʠʤ 

ʤʝʪʦʜʦʤ 

ɺʠʤʘʛʘʻ 

ʫʜʦʩʢʦʥʘʣʝʥ

ʥʷ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ 

ʩʫʤʘʨʥʦʛʦ 

ʨʠʟʠʢʫ 

ʇʦʤʽʨʥʠʡ 

0,131 õ 0,184 

ʍʝʨʩʦʥʩʴʢʘ 0,149), ʆʜʝʩʴʢʘ (0,171), ʍʘʨʢʽʚʩʴʢʘ (0,176), 

ɿʘʢʘʨʧʘʪʩʴʢʘ  

ʉʝʨʝʜʥʽʡ 

0,185 õ 0,238 

ɺʦʣʠʥʩʴʢʘ (0,189), ɿʘʧʦʨʽʟʴʢʘ (0,190), 

ʇʦʣʪʘʚʩʴʢʘ(0,202), ɼʥʽʧʨʦʚʩʴʢʘ(0,248) 

ʇʽʜʚʠʱʝʥʠʡ 

0,239 õ 0,292 

ʍʤʝʣʴʥʠʮʴʢʘ (0,246), ɺʽʥʥʠʮʴʢʘ (0,248), ʂʠʾʚʩʴʢʘ 

(0,254), ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ(0,292) 

ɺʠʩʦʢʠʡ 

0,293 õ 0,347 

ʏʝʨʥʽʛʽʚʩʴʢʘ (0,347), ʏʝʨʢʘʩʴʢʘ (0,330), ʊʝʨʥʦʧʽʣʴʩʴʢʘ 

(0,314), ʃʫʛʘʥʩʴʢʘ (0,312), ʃʴʚʽʚʩʴʢʘ (0,298) 

ʂʨʠʪʠʯʥʠʡ 

0,348 õ 0,729 
ɼʦʥʝʮʴʢʘ (0,727) 

5 

ɿʘ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ) ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʦʜʫ ʛʦʣʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ [182]. 

ʅʘʡʥʠʞʯʠʡ  

0,563 õ 0,498 
ɼʥʽʧʨʦʚʩʴʢʘ(0,563), ʃʫʛʘʥʩʴʢʘ (0,513) 

ɽʅ ʨʝʛʽʦʥʫ 

ʢʦʨʝʣʶʻ ʽʟ 

ʟʥʘʯʝʥʥʷʤ 

ʽʥʪʝʛʨʘʣʴʥʦʛ

ʦ ʧʦʢʘʟʥʠʢʫ 

ɸʥʘʣʽʟ 

ʚʨʘʭʦʚʫʻ 

ʪʽʣʴʢʠ 4 

ʛʦʣʦʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ 

ʅʠʟʴʢʠʡ  

 0,498 õ 0,431  
ɿʘʢʘʨʧʘʪʩʴʢʘ (0,433) 

ʉʝʨʝʜʥʽʡ  

0,431 õ 0,364 

ɾʠʪʦʤʠʨʩʴʢʘ (0,405), ɼʦʥʝʮʴʢʘ(0,373), ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ  

ʇʦʤʽʨʥʠʡ  

0,364 õ 0,297 

ʄʠʢʦʣʘʾʚʩʴʢʘ (0,358), ʂʠʾʚʩʴʢʘ (0,348), ɿʘʧʦʨʽʟʴʢʘ 

(0,328) 

ɯʩʪʦʪʥʠʡ  

0,297 õ 0,230 

ʍʘʨʢʽʚʩʴʢʘ (0,240), ɺʽʥʥʠʮʴʢʘ (0,282), ʈʽʚʥʝʥʩʴʢʘ 

(0,283), ɺʦʣʠʥʩʴʢʘ (0,292) 

ʅʘʡʚʠʱʠʡ  

0,230 õ 0,110 
ʃʴʚʽʚʩʴʢʘ (0,163), ʊʝʨʥʦʧʽʣʴʩʴʢʘ (208), ʆʜʝʩʴʢʘ (0,217) 
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ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮ,̔ ʧʝʨʝʚʘʞʥʦ ʚʩʽ ʧʽʜʭʦʜʠ ʨʽʟʥʷʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʛʨʫʧ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ʽʥʪʝʨʚʘʣʘʤʠ ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʮʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʚ ʨʦʙʦʪʘʭ [170, 182]. 

ʗʢ ʨʝʟʫʣʴʪʘʪ, ʦʜʥʘ ʦʙʣʘʩʪʴ ʟʘ ʨʽʟʥʠʤʠ ʢʣʘʩʠʬʽʢʘʮʽʷʤʠ, ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ 

ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʥʝʙʝʟʧʝʢ, ʚʽʜ ʧʦʤʽʨʥʦʛʦ ʜʦ ʢʨʠʪʠʯʥʦʛʦ. ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ 

ʤʦʞʥʘ ʥʘʚʝʩʪʠ ɾʠʪʦʤʠʨʩʴʢʫ, ʂʠʾʚʩʴʢʫ, ʃʴʚʽʚʩʴʢʫ, ɺʽʥʥʠʮʴʢʫ ʦʙʣʘʩʪ.̔ 

ɿʘʢʦʥʦʤʽʨʥʦ, ʱʦ ʜʦ ʦʙʣʘʩʪʝʡ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʝʙʝʟʧʝʢ ʟʘ ʧʨʘʢʪʠʯʥʦ ʚʩʽʤʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷʤʠ, ʚʽʜʥʦʩʷʪʴ ʦʙʣʘʩʪʽ ʟ ʨʦʟʚʠʥʝʥʠʤ ʧʨʦʤʠʩʣʦʚʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʪʘ 

ʤʽʩʪʘʤʠ-ʤʽʣʴʡʦʥʥʠʢʘʤʠ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ. ʇʨʠʢʣʘʜʦʤ ʻ ʛʨʫʧʘ 

ʦʙʣʘʩʪʝʡ, ʷʢʘ ʚʢʣʶʯʘʻ ʆʜʝʩʴʢʫ, ʍʘʨʢʽʚʩʴʢʫ, ɼʥʽʧʨʦʚʩʴʢʫ, ɿʘʧʦʨʽʟʴʢʫ ʦʙʣʘʩʪʽ 

ʪʦʱʦ.  

ʄʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ, ʪʘ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʟʘʛʨʦʞʫʶʪʴ ʢʨʠʪʠʯʥʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʨʝʛʽʦʥʽʚ (ʢʘʨʩʪ, ʟʩʫʚʠ, 

ʧʽʜʪʦʧʣʝʥʥʷ), ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ, ʷʢ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʽ, ʘʣʝ ʚʠʟʥʘʯʘʶʪʴ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʨʠʟʠʢʽʚ ʏʝʨʥʽʛʽʚʩʴʢʦʾ, ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ, ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ɿʘ ʽʥʰʠʤʠ 

ʧʽʜʭʦʜʘʤʠ, ʦʩʪʘʥʥʷ ʛʨʫʧʘ ʦʙʣʘʩʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʤʽʨʥʠʤ ʨʽʚʥʝʤ 

ʥʝʙʝʟʧʝʢʠ.  

ʆʙʣʘʩʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʨʠʪʠʯʥʠʤʠ ʨʽʚʥʷʤʠ ʥʝʙʝʟʧʝʢ, ʧʨʘʢʪʠʯʥʦ 

ʟʘ ʚʩʽʤʘ ʧʽʜʭʦʜʘʤʠ (ɼʦʥʝʮʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ, ʧʝʨʰ 

ʟʘ ʚʩʝ, ʟʘʩʪʘʨʽʣʠʤ ʧʨʦʤʠʩʣʦʚʠʤ ʩʝʢʪʦʨʦʤ, ʟʥʦʰʝʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ 

ʚʝʣʠʢʠʭ ʤʽʩʪ ʥʘ ʬʦʥʽ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ.  

ɿʚʽʜʩʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʦʙʤʝʞʝʥ ɹ

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʦʢ ʟʘʣʝʞʘʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʚʨʘʭʦʚʫʚʘʣʠʩʷ. ʄʘʡʞʝ ʚʩʽ ʧʽʜʭʦʜʠ ʧʦʙʫʜʦʚʘʥ ̔ʥʘ ʧʨʠʥʮʠʧʘʭ ʣʽʥʽʡʥʦʩʪʽ ʡ 

ʦʜʥʦʩʧʨʷʤʦʚʘʥʦ ʾʜʽʾ. ʗʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʝʢʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʧʨʠ ʾʭ ʩʫʤʫʚʘʥʥʽ  ʧʨʠʥʮʠʧ ʩʢʣʘʜʘʥʥʷ ʚʝʢʪʦʨʽʚ. 

ɺʝʢʪʦʨ ʩʣʫʰʥʦ ʨʦʟʫʤʽʪʠ ʙʽʣʴʰ ʰʠʨʦʢʦ, ʥʽʞ ʙʫʜʴ-̫ ʢʠʡ ʥʘʧʨʷʤʦʢ ʚ ʤʝʞʘʭ 

ʚʠʟʥʘʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʯʠ ʧʨʦʩʪʦʨʫ. ɺʝʢʪʦʨ ʜʽʾ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʠʡ 
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ʛʨʘʜʽʻʥʪʦʤ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʬʘʢʪʦʨʫ, ʯʠ ʚʠʙʽʨʢʦʚʽʩʪʶ ʡʦʛʦ ʜʽʾ ʥʘ ʦʢʨʝʤʫ 

ʛʨʫʧʫ ʣʶʜʝʡ ʯʠ ʽʥʰʠʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʥʘ ʦʢʨʝʤʽ ʪʠʧʠ ʦʙôʻʢʪʽʚ (ʧʨʠʨʦʜʥʠʭ 

ʯʠ ʪʝʭʥʦʛʝʥʥʠʭ), ʘʙʦ ʣʘʥʜʰʘʬʪʽʚ ʪʦʱʦ. ʊʘʢʦʞ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʤʦʞʣʠʚʽ 

ʩʠʥʝʨʛʝʪʠʯʥʽ ʝʬʝʢʪʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʥʝ 

ʪʽʣʴʢʠ ʜʦ ʧʦʩʠʣʝʥʥʷ ʝʬʝʢʪʽʚ ʪʘ ʥʝʘʜʝʢʚʘʪʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʘ ʜʦ ʨʦʟʛʘʣʫʞʝʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʘ ʧʨʠʥʮʠʧʦʤ çʜʦʤʽʥʦè. ɿʘ ʫʤʦʚʠ 

ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʜʦʨʝʯʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʧʨʷʤ ̔ʡ ʪʨʘʥʩʛʨʘʥʠʯʥʽ 

ʚʧʣʠʚʠ, ʧʦʰʠʨʝʥʥ ̫ʥʝʙʝʟʧʝʢʠ ʥʘ ʩʫʤʽʞʥʽ ʪʝʨʠʪʦʨʽʾ. ʎʝ çʟʤʘʟʫʻè ʯʽʪʢʽ ʤʝʞʽ ʟʦʥ, 

ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ çʧʽʜʩʫʤʦʚʫʚʘʥʥʷè ʚʧʣʠʚʽʚ è. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʠʱʝʦʧʠʩʘʥʠʭ ʧʽʜʭʦʜʽʚ, ʧʦʜʘʥʦ ʩʭʝʤʫ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʨʝʡʪʠʥʛʫ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ (ʪʘʙʣ. 1.5) ʟʘ ʨʽʚʥʷʤʠ ʥʝʙʝʟʧʝʢ. ɼʦ ʩʭʝʤʠ ʚʢʣʶʯʝʥʽ 

ʜʘʥʽ ʨʝʡʪʠʥʛʫ ʨʝʛʽʦʥʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ (ʘʙʦ ʙʝʟʧʝʢʠ) ʟʘ 

ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʯʠ ʦʮʽʥʢʘʤʠ ʨʠʟʠʢʫ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʤʝʪʦʜʠ ʚʨʘʭʫʚʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʪʘ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ 

ʥʝʙʝʟʧʝʢʠ, ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʽʚ ʨʝʩʫʨʩʥʝ-ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʫ ʷʢ 

ʧʦʭʽʜʥʠʭ ʩʪʫʧʝʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʨʝʮʠʢʣʽʥʛʫ ʚʪʦʨʠʥʥʠʭ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ [178, 180]. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʨʝʛʽʦʥʽʚ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʤ ʥʝʙʝʟʧʝʢʠ 

ʚʽʜ ʧʝʨʰʦʛʦ (1) ʨʽʚʥʷ ʥʠʟʴʢʦʾ ʥʝʙʝʟʧʝʢʠ ʜʦ ʨʽʚʥʷ ʥʘʡʚʠ ʦɦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ (5ï6). ʂʦʞʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʚ ʘʥʘʣʽʟʽ ʜʘʥʠʭ, 

ʧʦʤʽʯʝʥʠʡ ʦʢʨʝʤʠʤ ʢʦʣʴʦʨʦʤ, ʘ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʩʪʫʧʝʥʶ 

ʥʝʙʝʟʧʝʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙʣʘʩʪʽ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʘʻ ʩʘʤʦʤʫ ʥʠʟʴʢʦʤʫ ʨʽʚʥʶ ʥʝʙʝʟʧʝʢ, ʪʘ ʥʘʚʧʘʢʠ.  

ʇʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʟʥʘʯʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʨʘʥʛʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʦʙʣʘʩʪʝʡ, ʷʢ ̔ʚʠʟʥʘʯʝʥʽ ʟʘ ʨʽʟʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʪʘ 

ʤʝʪʦʜʘʤʠ ʦʮʽʥʦʢ. ʄʘʡʞʝ ʢʦʞʥʘ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʝʢʪʨʦʤ ʨʽʚʥʽʚ 

ʥʝʙʝʟʧʝʢʠ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʨʽʟʥʠʤʠ ʧʽʜʭʦʜʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ɺʽʥʥʠʮʴʢʘ ï ʚʽʜ 1 ʜʦ 

4 ʨʽʚʥʷ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ï ʚʽʜ 1 ʜʦ 5 

ʨʽʚʥʷ). ʊʘʢʘ ʤʦʟʘʾʯʥʽʩʪʴ ʨʘʥʛʽʚ ʩʪʘʥʫ ʨʝʛʽʦʥʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ 

ʚʠʢʣʶʯʥʦ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʥʦʾ ʦʮʽʥʢʠ ʯʠ ʨʠʟʠʢʫ. ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʧʨʠʯʠʥʦʶ ʤʦʞʝ ʙʫʪʠ ʚʚʝʜʝʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ 
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(ʥʘʧʨʠʢʣʘʜ, ʧʦʢʘʟʥʠʢʽʚ ʨʝʩʫʨʩʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʯʠ ʧʦʢʘʟʥʠʢʽʚ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ) ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʫʪʦʯʥʶʶʪ ɹ

ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʾ, ʘ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʶʪ ɹ

ʨʦʟʨʘʭʦʚʘʥʠʡ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ. 

 

ʊʘʙʣʠʮʷ 1.5  ʈʝʡʪʠʥʛʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʨʽʚʥʷʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

 ̄ ʈʝʛʽʦʥ 

ɼʞʝʨʝʣʦ ʤʝʪʦʜʫ ù ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʥʝʙʝʟʧʝʢ 

[174, 

181] ù 5 
[173] ù 5 [180] ù 4 [172] ù 6 [170] ù 6 [182] ù 4 

1 ɺʽʥʥʠʮʴʢʘ 2 2 2 4 2 1 

2 ɺʦʣʠʥʩʴʢʘ 1 2 2 3 2 2 

3 ɼʥʽʧʨʦʚʩʴʢʘ 5 3 3 3 6 4 

4 ɼʦʥʝʮʴʢʘ 5 4 3 6 4 4 

5 ɾʠʪʦʤʠʨʩʴʢʘ 1 5 3 2 4 1 

6 ɿʘʢʘʨʧʘʪʩʴʢʘ 1 2 2 2 5 1 

7 ɿʘʧʦʨʽʟʴʢʘ 5 3 4 3 3 2 

8 
ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ 
3 2 3 4 4 2 

9 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 2 3 3 1 4 1 

10 ʂʠʾʚʩʴʢʘ 2 3 3 4 3 3 

11 ʃʫʛʘʥʩʴʢʘ 4 3 4 5 6 4 

12 ʃʴʚʽʚʩʴʢʘ 1 2 2 5 1 2 

13 ʄʠʢʦʣʘʾʚʩʴʢʘ 5 3 2 1 3 1 

14 ʆʜʝʩʴʢʘ 5 3 3 2 1 2 

15 ʇʦʣʪʘʚʩʴʢʘ 3 2 2 3 2 2 

16 ʈʽʚʥʝʥʩʴʢʘ 4 3 2 1 2 1 

17 ʉʫʤʩʴʢʘ 2 2 3 2 3 1 

18 ʊʝʨʥʦʧʽʣʴʩʴʢʘ 2 2 3 5 1 1 

19 ʍʘʨʢʽʚʩʴʢʘ 4 3 3 2 2 2 

20 ʍʝʨʩʦʥʩʴʢʘ 3 3 2 2 4 1 

21 ʍʤʝʣʴʥʠʮʴʢʘ 4 3 2 4 2 1 

22 ʏʝʨʢʘʩʴʢʘ 2 3 3 5 2 1 

23 ʏʝʨʥʽʚʝʮʴʢʘ 2 3 2 2 3 1 

24 ʏʝʨʥʽʛʽʚʩʴʢʘ 2 3 3 5 3 1 

25 ɸʈ ʂʨʠʤ    4 1 2 
 

ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʘ ʧʝʨʝʦʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ 

ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʪʘ 

ʥʝʜʦʦʮʽʥʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʩʪʘʣʦʩʪʽ ʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʫ 

ʛʝʦʩʠʩʪʝʤ ʚʠʟʥʘʯʝʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɺ ̫ʢʦʩʪʽ ʜʦʜʘʪʢʦʚʦʛʦ ʧʽʜʭʦʜʫ, ʜʦʨʝʯʥʠʤ ʙʫʣʦ ʙ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ 
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ʢʦʤʧʝʥʩʫʶʪʴ ʚʧʣʠʚʠ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

ʨʝʛʽʦʥʫ ʟ ʧʦʟʠʮʽʡ ʟʙʝʨʝʞʝʥʥʷ ʩʪʽʡʢʦʾ ʨʽʚʥʦʚʘʛʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʝʦʩʠʩʪʝʤ. ʊʘʢ, 

ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʣʦʩʪʽ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ 

ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʟʝʣʝʥʠʭ ʟʦʥ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʝʣʝʥʽ ʨʦʩʣʠʥʠ ʥʝ ʪʽʣʴʢʠ ʩʘʤʽ 

ʻ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ h ʢʽʜʣʠʚʠʭ ʚʧʣʠʚʽʚ, ʘ ʡ ʧʦʙʽʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ˇʨʫʥʪʫ, 

ʨʝʞʠʤʫ ʚʦʣʦʛʦʩʪʽ, ʢʣʽʤʘʪʫ, ʨʝʣʴʻʬʫ, ʨʽʚʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ [183, 184].  

ɼʘʥʥʽ, ʟʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.4, 1.5, ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʨʦʪʠʨʽʯʯʷ ʚ ʩʧʦʩʦʙʘʭ 

ʚʠʜʽʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʨʫʧ ʥʝʙʝʟʧʝʢʠ ʪʘ ʨʦʟʤʽʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʘʧʘʟʦʥʽʚ. ʗʢ 

ʢʦʤʧʣʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢ ʡ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʦ ʟʤʽʥʶʶʪʴʩʷ ʟʘ 

ʨʝʛʽʦʥʘʤʠ, ʘ ʨʦʟʧʦʜʽʣ ʾʭ ʯʠʩʝʣʴʥʠʭ ʟʥʘʯʝʥʴ ʟʘ ʨʽʟʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʥʝʙʝʟʧʝʢ, 

ʷʢ ʧʨʘʚʠʣʦ, ʥʦʩʠʪʴ ʩʫʙôʻʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. ʃʠʰʝ ʚ ʨʦʙʦʪʘʭ [170, 172] ʢʽʣʴʢʽʩʪʴ 

ʛʨʫʧ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʉʪʝʨʜʞʝʩʘ, ʘʣʝ ʟ ʨʽʚʥʠʤʠ 

ʜʽʘʧʘʟʦʥʘʤʠ ʟʥʘʯʝʥʴ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʦʮʽʥʦʢ ʨʠʟʠʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ, 

ʟʘ ʯʠʩʣʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ, ʨʽʟʥʠʮʷ ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʦʜʥʽʻʾ ʛʨʫʧʠ ʤʦʞʝ 

ʦʢʘʟʘʪʠʩʷ ʙʽʣʴʰʦʶ, ʥʽʞ ʨʽʟʥʠʮʷ ʤʽʞ ʨʝʛʽʦʥʘʤʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʛʨʫʧ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʍʝʨʩʦʥʩʴʢʘ (ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ  0,406) ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʘ (0,358) ʦʙʣʘʩʪʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʜʦ ʨʽʟʥʠʭ 

ʛʨʫʧ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʨʽʟʥʠʮʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʩʢʣʘʜʘʻ 0,048. 

ʅʘʚʧʘʢʠ, ʆʜʝʩʴʢʘ (0,217) ʽ ʃʴʚʽʚʩʴʢʘ (0,163) ʦʙʣʘʩʪʽ ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʜʥʦʛʦ, 

ʥʘʡʥʠʞʯʦʛʦ, ʨʽʚʥʷ ʥʝʙʝʟʧʝʢʠ, ʘʣʝ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʙʽʣʴʰʝ, ʽ ʩʢʣʘʜʘʻ 

0,054. ʄʦʞʥʘ ʥʘʚʝʩʪʠ ʱʝ ʯʠʤʘʣʦ ʧʨʠʢʣʘʜʽʚ ʪʘʢʠʭ ʧʨʦʪʠʨʽʯ.  

ʊʘʢ ʩʘʤʝ, ʥʽʚʝʣʶʻʪʴʩʷ ʨʽʟʥʠʮʷ ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ 

ʤʽʩʴʢʦʶ ʪʘ ʩʽʣʴʩʴʢʦʶ ʪʝʨʠʪʦʨʽʷʤʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨ ʨʦʟʤʽʱʝʥʥʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʧʦʪʝʥʮʽʡʥʝ ʥʝʙʝʟʧʝʯʥʠʭ 

ʦʙôʻʢʪʽʚ, ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʦʱʦ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʚʨʘʭʫʚʘʥʥʷ 

ʪʨʘʥʩʛʨʘʥʠʯʥʠʭ ʚʧʣʠʚʽʚ, ʩʠʥʝʨʛʽʟʤʫ ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʚʠʟʥʘʯʝʥʥʷ 

ʚʝʢʪʦʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʜʽʾ ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. ɿʚʽʜʩʠ ʪʘʢʦʞ ʩʣʽʜʫʻ, ʱʦ 

ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʟʨʽʚʥʶʶʪʴ ʥʘʩʣʽʜʢʠ ʟʘʛʨʦʟ ʜʣʷ ʪʝʨʠʪʦʨʽʡ ʨʽʟʥʦʛʦ ʪʠʧʫ, 

ʘ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʘʤʠ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʯʠ ʽʥʰʠʤ 
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ʩʧʦʩʦʙʦʤ, (ʪʘʙʣ. 1.3) ʥʝ ʩʧʨʦʤʦʞʥ ̔ʧʨʦʷʚʠʪʠ ʪʝʨʠʪʦʨʘ̔ʣʴʥ ̔ʘʩʧʝʢʪʠ ʚʠʟʥʘʯʝʥʦʾ 

ʟʘʛʨʦʟʠ. ʅʘʧʨʠʢʣʘʜ, ʚʢʣʘʜ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʚ ʧʦʢʘʟʥʠʢ ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʢʣʘʜʫ ʩʽʣʴʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ, ʧʨʠ ʯʦʤʫ, ʮʷ ʨʦʟʙʽʞʥʽʩʪʴ ʧʦ-ʨʽʟʥʦʤʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʦʙʣʘʩʪʷʭ. ʅʘʚʧʘʢʠ, ʽʥʰʽ ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ, 

ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ, ʩʪʘʥ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, ʧʝʨʝʚʘʞʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʊʦʤʫ ʜʣʷ ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʙʝʟʧʝʢʦʚʠʭ ʨʝʡʪʠʥʛʽʚ 

ʦʙʣʘʩʪʝʡ ʧʨʽʦʨʠʪʝʪʥʝ ʚʚʝʩʪʠ ʽʥʜʝʢʩ çʫʨʙʦʛʝʥʥʦʩʪʽè ʨʝʛʽʦʥʫ. ʊʘʢʠʡ ʽʥʜʝʢʩ ʤʘʻ 

ʚʢʣʶʯʘʪʠ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦ ʾʢʽʣʴʢʦʩʪ̔ ʤʽʩʪ ʚ ʦʙʣʘʩʪʽ, ʾʭ ʨʦʟʧʦʜʽʣ ʟʘ 

ʯʠʩʝʣʴʥʽʩʪʶ ʪʘ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ, ʧʨʦʧʦʨʮʽʾ ʤʽʞ ʤʽʩʴʢʠʤ ʪʘ ʩʽʣʴʩʴʢʠʤ 

ʥʘʩʝʣʝʥʥʷʤ, ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʤʽʞ ʚʝʣʠʢʠʤʠ ʽ ʤʘʣʠʤʠ ʤʽʩʪʘʤʠ, ʤʽʞ 

ʤʽʩʪʘʤʠ ʪʘ ʩʝʣʘʤʠ. ɯʥʜʝʢʩ ʫʨʙʦʛʝʥʥʦʩʪʽ ʪʘʢʦʞ ʤʦʞʝ ʚʨʘʭʦʚʫʚʘʪʠ ʭʘʨʘʢʪʝʨ 

ʨʦʟʤʽʱʝʥʥʷ ʤʽʩʪ ʽ ʢʦʥʢʨʝʪʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ, ʪʦʞ, ʜʦʨʝʯʥʠʤ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʘʥʥʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʉʫʯʘʩʥʽ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʦʪʦʯʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʡʦʛʦ ʟʤʽʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʜʝʢʩ 

ʫʨʙʦʛʝʥʥʦʩʪʽ ʟʘʙʝʟʧʝʯʠʪʴ ʚʨʘʭʫʚʘʥʥʷ ʚʢʣʘʜʫ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤ ʚ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʜʝʪʘʣʽʟʫʻ ʭʘʨʘʢʪʝʨ ʫʨʙʦʛʝʥʥʦ-

ʪʝʭʥʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʪʘ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʨʠʟʠʢʽʚ [51, 185].  

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʜʘʶʪʴ ʟʤʦʛʫ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʡʪʠʥʛʫ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʨʽʚʥʷʤʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʻ ʩʠʩʪʝʤʥʽʡ ʢʦʥʮʝʧʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, ̒ ʬʫʥʜʘʤʝʥʪʦʤ 

ʨʝʘʣʽʟʘʮʽʾ ʙʝʟʧʝʢʦʚʠʭ ʟʘʭʦʜʽʚ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʨʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ ʚʠʷʚʠʚ ʟʥʘʯʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʽʥʦʢ ʷʢ ʤʝʪʦʜʘʤʠ 

ʽʥʜʝʢʩʥʠʭ, ʪʘʢ ʡ ʤʝʪʦʜʘʤʠ ʨʠʟʠʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʠʥʮʠʧʫ 

ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʨʽʚʥʽ 

ʜʝʨʞʘʚʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʦʮʽʣʴʥʦ 
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ʨʦʟʨʦʙʠʪʠ ̔ʥʜʝʢʩ çʫʨʙʦʛʝʥʥʦʩʪʽè ʨʝʛʽʦʥʫ, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʜʥʦʚʣʶʚʘʣʴʥ ̔

ʤʦʞʣʠʚʦʩʪ ̔ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʷʢ ʦʩʥʦʚʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʛʘʪʠʚʥʠʭ ʪʝʭʥʦʛʝʥʥʦ-ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʻ 

ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʷʢ ʩʫʯʘʩʥʠʡ ʩʧʦʩʽʙ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʠʡ 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʨʽʟʥʦʷʢʽʩʥʠʭ ʜʘʥʠʭ. ʂʣʘʩʪʝʨʥʠʡ 

ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʚʠʷʚʠʪʠ ʷʢ ʦʜʥʦʨʽʜʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʯʣʝʥʽʚ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʫ, ʪʘʢ ʡ ʪʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʱʦ ʨʦʟʜʽʣʷʶʪʴ 

ʢʣʘʩʪʝʨʠ ʤʽʞ ʩʦʙʦʶ. 

1.5.3 ɸʣʛʦʨʠʪʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ 

ɿʦʥʫʚʘʥʥʷ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʨʽʚʥʷʤʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʻ ʩʠʩʪʝʤʥʽʡ ʢʦʥʮʝʧʮʽʾ ʩʫʯʘʩʥʦʛʦ ʤʽʩʪʘ 

ʪʘ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʙʝʟʧʝʢʦʚʠʭ ʟʘʭʦʜʽʚ.  

ɿʦʥʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʦ ʟ ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ ʟʦʥʠ, ʷʢʠʡ 

ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʨʽʟʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʪʘʢʠʤʠ, ʷʢ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʨʝʞʠʤ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʪʝʨʠʪʦʨʽʘʣʴʥ,̔ ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥ,̔ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥ,̔ ʛʝʦ-ʣʘʥʜʰʘʬʪʥ,̔ ʛʽʜʨʦʣʦʛʽʯʥ ̔ʪʘ ʽʥʰʽ ʯʠʥʥʠʢʠ. 

ʂʨʠʪʝʨʽʡ ʟʦʥʫʚʘʥʥʷ ʤʘʻ ʟʥʘʯʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʨʠʥʮʠʧʽʚ ʽ ʤʝʪʦʜʦʣʦʛʽʾ 

ʧʨʦʮʝʩʫ ʚʠʜʽʣʝʥʥʷ ʟʦʥ. ʅʝ ʤʝʥʰ ʚʘʛʦʤʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʦʥ, ʾʭ ʨʘʥʞʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʚʽʜʥʝʩʝʥʥʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʯʠ ʦʙôʻʢʪʽʚ ʜʦ ʧʝʚʥʦʾ ʟʦʥʠ. 

ɿʦʥʫʚʘʥʥʷ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʟʘ ʦʟʥʘʢʘʤʠ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʩʪʫʧʝʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʧʨʦʚʦʜʠʪʴʩʷ 

ʤʝʪʦʜʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ [176] ʪʘ ʝʢʦ ʜʽʘʛʥʦʩʪʠʢʠ [186]. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʤʝʪʦʜʠ ʝʢʦ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʧʦʚʥʠʣʠʩʴ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ h ʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʦʥʫʚʘʥʥʷ 

ʨʝʛʽʦʥʽʚ ʪʘ ʫʨʙʦʛʝʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  
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ʅʝʚʠʨʽʰʝʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʩʢʣʘʜʥʽʩʪʴ ʚʠʙʦʨʫ 

ʧʝʨʰʦʨʷʜʥʠʭ ʪʘ ʜʨʫʛʦʨʷʜʥʠʭ ʯʠʥʥʠʢʽʚ ʚʠʜʽʣʝʥʥʷ ʪʘ ʨʘʥʞʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʽʛʥʦʨʫʚʘʥʥʷ ʥʝʩʫʪʪʻʚʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʫʤʦʚ ʦʜʥʦʨʽʜʥʦʩʪʽ ʟʦʥ. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚʨʘʭʦʚʫʶʪʴ ʪʝʭʥʦʛʝʥʥʽ ʚʧʣʠʚʠ, 

ʘʣʝ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴ (ʯʠ ʚʨʘʭʦʚʫʶʪʴ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ) ʢʦʤʧʝʥʩʘʮʽʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʨʦʜʥʠʯʠʭ ʩʢʣʘʜʦʚʠʭ ʫʨʙʦʝʢʦʩʠʩʪʝʤ.      

ɺ ʮʽʣʦʤʫ, ʧʽʜʭʦʜʠ, ʦʩʥʦʚʘʥʽ ʥʘ ʤʝʪʦʜʘʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʝʢʦ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ, ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʣʷʪʠ ʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʝʟʧʝʢʦʚʽ ʟʘʭʦʜʠ ʟʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ, ʱʦ ʜʫʞʝ 

ʚʘʞʣʠʚʦ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʚ ʟʚôʷʟʢʫ ʟ ʧʨʠʡʥʷʪʪʷʤ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ɦ ʦʜʦ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʟʦʥʽʥʛʫ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪ [187]. ɺ ʤ. ʆʜʝʩʘ 

ʪʘʢʝ ʟʦʥʫʚʘʥʥʷ ʚʞʝ ʨʦʟʨʦʙʣʝʥʝ, ʭʦʯʘ ʡ ʚʠʢʣʠʢʘʣʦ ʜʠʩʢʫʩʽʾ. ɸʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʩʘʤʝ ʟʘ ʩʭʝʤʦʶ ʟʦʥʫʚʘʥʥʷ, ʽ ʮʝʡ ʬʘʢʪ ʥʝ 

ʤʦʞʥʘ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʧʠʪʘʥʥʷʭ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʢʦʚʦʾ ʧʦʣʽʪʠʢʠ.  

ʆʪʞʝ, ʦʙʤʝʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʠʥʮʠʧʽʚ ʟʦʥʫʚʘʥʥʷ ʫʩʫʚʘʶʪʴʩʷ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ, ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʤʽʩʴʢʦʛʦ 

ʧʨʦʩʪʦʨʫ ʟʘ ʨʽʚʥʝʤ ʥʝʙʝʟʧʝʢʠ ʪʘ ʛʦʩʪʨʦʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʉʘʤʝ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʻ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʦʤ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ, ʷʢʠʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʨʽʟʥʦʷʢʽʩʥʠʭ ʜʘʥʠʭ ʪʘ ʦʮʽʥʶʚʘʪʠ 

ʩʪʫʧʽʥʴ ʾʭ ʩʭʦʞʦʩʪʽ ʯʠ ʨʽʟʥʦʨʽʜʥʦʩʪʽ. ʂʣʘʩʪʝʨʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ 

ʚʠʷʚʠʪʠ ʷʢ ʦʜʥʦʨʽʜʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʯʣʝʥʽʚ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʫ, 

ʪʘʢ ʡ ʪʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʱʦ ʨʦʟʜʽʣʷʶʪʴ ʢʣʘʩʪʝʨʠ ʤʽʞ ʩʦʙʦʶ [188].  

ʂʣʘʩʪʝʨʽʟʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʞʦʨʩʪʢʦʶ, ʝʢʩʢʣʶʟʠʚʥʦʶ, ʢʦʣʠ ʦʜʠʥ ʦʙôʻʢʪ 

ʥʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʦʜʥʦʤʫ ʚʠʟʥʘʯʝʥʦʤʫ ʢʣʘʩʪʝʨʫ (ʥʘʧʨʠʢʣʘʜ, ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʟʘ 

ʚʽʢʦʤ ʯʠ ʩʪʘʪʪʶ), ʯʠ ʥʝʝʢʩʢʣʶʟʠʚʥʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʯʽʪʢʦʛʦ ʢʦʥʪʠʥʫʫʤʫ, 

ʟʘ ʷʢʠʤ ʯʣʝʥʩʪʚʦ ʚʠʷʚʣʷʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ (ʥʘʧʨʠʢʣʘʜ, ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʟʘ 

ʭʚʦʨʦʙʦʶ, ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʛʨʦʤʘʜʷʥʩʪʚʘ, 

ʥʘʮʽʦʥʘʣʴʥʦʩʪʽ, ʪʘ ʽʥ.). ɺʘʛʦʤʦʶ ʧʝʨʝʚʘʛʦʶ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʻ ʾʾ ʟʜʘʪʥʽʩʪʴ 
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ʚʨʘʭʦʚʫʚʘʪʠ ʜʝʷʢʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʧʨʠʭʦʚʘʥʽ ʚ ʽʥʰʠʭ ʤʝʪʦʜʘʭ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

ʂʣʘʩʠʬʽʢʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʪʝʨʥʠʭ ʤʝʪʦʜʽʚ ʟʘ ʨʽʟʥʠʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɼ. ɹʦʨʢʘʨʜʦʤ [189]. ʄʦʜʝʣʴ ʜʦʮʽʣʴʥʦ ʧʦʜʘʪʠ 

ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʘ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.4, ʜʝ ʦʩʥʦʚʥʽ ʪʠʧʠ 

ʚʽʜʦʙʨʘʞʝʥʦ ʯʝʨʝʟ çʩʽʤʝʡʩʪʚʘè ʤʝʪʦʜʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʱʦ ʦʭʦʧʣʶʶʪʴ 

ʧʦʩʣʽʜʦʚʥʽ ʪʘ ʦʜʥʦʯʘʩʥʽ ʧʽʜʭʦʜʠ, ʘ ʪʘʢʦʞ ʘʛʣʦʤʝʨʘʪʠʚʥʽ ʡ ʜʠʚʽʟʽʡʥʽ ʤʝʪʦʜʠ. 

ʆʩʪʘʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʤʦʥʦʪʝʪʠʯʥʠʤʠ ʘʙʦ ʧʦʣʽʪʝʪʠʯʥʠʤʠ. ɼʣʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʘʞʣʠʚʦʶ ʻ ʚʠʜʽʣʝʥʥʷ ʽʻʨʘʨʭʽʯʥʠʭ ʪʘ ʥʝʽʻʨʘʨʭʽʯʥʠʭ ʤʝʪʦʜʽʚ. ɺ 

ʽʻʨʘʨʭʽʯʥʠʭ ʤʝʪʦʜʘʭ ʯʣʝʥʠ ʢʣʘʥʽʚ ʥʠʞʯʦʛʦ ʨʘʥʛʫ ʩʪʘʶʪʴ ʯʣʝʥʘʤʠ ʙʽʣʴʰʠʭ 

ʢʣʘʩʪʝʨʽʚ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʘʥʛʦʤ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʽʻʨʘʨʭʽʯʥʽ ʤʝʪʦʜʠ 

ʩʪʚʦʨʶʶʪʴ ʢʣʘʩʪʝʨʠ, ʱʦ ʥʝ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ.  

 

ɸʣʛʦʨʠʪʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ

ʅʝʝʢʩʢʣʶʟʠʚʥʽ ɽʢʩʢʣʶʟʠʚʥʽ (ʞʦʨʩʪʢʽ)

ɯʻʨʘʨʭʽʯʥʽ ʅʝʽʻʨʘʨʭʽʯʥʽ

ɼʝʥʜʨʦʛʨʘʤʠ ɻʨʫʧʠ ʦʙô̒ʢʪʽʚ

ɸʣʛʦʨʠʪʤʠ ʟʚô̫ʟʢʽʚɸʣʛʦʨʠʪʤʠ ʩʝʨʝʜʥʴʦʛʦɸʣʛʦʨʠʪʤ ʋʦʨʜʘ
 

 

ʈʠʩʫʥʦʢ 1.4  çɼʝʨʝʚʦè ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʤʝʪʦʜʫ 

 

ɹʽʣʴʰʽʩʪʴ ʤʝʪʦʜʽʚ ʻ ʧʦʩʣʽʜʦʚʥʠʤʠ, ʘʛʣʦʤʝʨʘʪʠʚʥʠʤʠ ʪʘ ʽʻʨʘʨʭʽʯʥʠʤʠ, ʷʢʽ 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʪʨʫʢʪʫʨʠʟʘʮʽʻʶ. 

ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʋʦʨʜʘ ʽ ʨʦʟʧʦʜʽʣʫ k-
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ʩʝʨʝʜʥʽʭ. ʆʙʠʜʚʘ ʤʝʪʦʜʠ ʻ ʤʝʪʦʜʘʤʠ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʽʻʨʘʨʭʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘʟʚʠʯʘʡ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʝʥʜʨʦʛʨʘʤ 

(ʜʝʨʝʚʦʚʠʜʥʽ ʛʨʘʬʽʢʠ). ʅʝʽʻʨʘʨʭʽʯʥʽ ʧʨʦʮʝʜʫʨʠ ʩʪʚʦʨʶʶʪʴ ʛʨʫʧʠ ʦʙ'ʻʢʪʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʘʩʦʮʽʘʮʽʾ ʚʠʜʽʚ, ʘʙʦ, ʢʦʣʠ ʧʨʦʝʢʪ ʤʘʻ ʧʨʦʩʪʦʨʦʚʠʡ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ.  

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʩʣʽʜ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʢʣʘʩʪʝʨʥʠʡ ʤʝʪʦʜ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʻ ʩʢʣʘʜʥʠʤ ʫʨʙʦʝʢʦʩʠʩʪʝʤʘʤ, ʤʦʞʝ ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʜʩʫʪʥʽʩʪʴ 

çʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷè ʬʦʨʤʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ 

ʢʦʞʥʦʤʫ ʢʣʘʩʪʝʨʽ, ʘʜʘʧʪʠʚʥʫ ʧʦʚʝʜʽʥʢʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʾʭ 

ʚʟʘʻʤʦʜʽʾ. ʄʝʪʦʜʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʟʘʛʘʣʴʥʽ ʨʠʩʠ ʪʘ 

ʩʬʦʨʤʫʚʘʪʠ ʢʣʘʩʪʝʨʠ ʩʝʨʝʜ ʩʘʤʠʭ ʨʽʟʥʦʨʽʜʥʠʭ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʥʠʭ. 

ʅʘʧʨʠʢʣʘʜ, ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [190] ʤʝʪʦʜʦʤ ʽʻʨʘʨʭʽʯʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʜʽʣʝʥʽ ʢʣʘʩʪʝʨʠ ʩʪʽʡʢʦʩʪʽ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʩʝʨʝʜ 142 

ʤʽʩʪ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ, ʩ ʨʽʟʥʦʶ ʯʠʩʣʝʥʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ, ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʪʘʪʢʘʤʠ. ɿʘʛʘʣʦʤ, ʫʨʙʘʥʽʩʪʠʢʘ, ʷʢʘ ʜʦʩʣʽʜʞʫʻ ʤʽʩʪʘ 

ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʥʣʠʚʦʩʪʽ ʪʝʤʧʽʚ ʟʨʦʩʪʘʥʥʷ ʤʽʩʪ, ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʽʩʪ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ ʪʘ ʽʥ.  

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʪʝʭʥʦʛʝʥʥʦ ʥʘʚʘʥʪʘʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘ ʨʽʚʥʝʤ ʧʦʪʝʥʮʽʡʥʠʭ 

ʥʝʙʝʟʧʝʢ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʙʦʪʘʭ [191, 192]. ɺʠʜʽʣʝʥʥʷ ʡ 

ʨʘʥʞʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤ. ʂʘʣʫʰ ʟʘ ʨʽʚʥʷʤʠ ʟʘʩʦʣʝʥʦʩʪʽ ˇʨʫʥʪʫ [191], ʘʙʦ 

ʯʘʩʪʢʦʶ ʟʘʙʫʜʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʛʫʩʪʠʥʠ ʟʘʩʝʣʝʥʥʷ ʪʘ ʥʘ ʷʚʥʽʩʪʶ ʦʙ'ʻʢʪʽʚ 

ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢ [192] ʟʘʩʪʦʩʦʚʘʥʠʡ ʘʚʪʦʨʦʤ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ɿʘʟʥʘʯʝʥʠʡ ʧʽʜʭʽʜ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤ ʟʦʥʫʚʘʥʥʷʤ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ, ʘ ʥʝ 

ʟ ʘʣʛʦʨʠʪʤʘʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʘʥʠʭ. ʆʪʞʝ, ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʦʥʷʪʪʷ 

çʢʣʘʩʪʝʨʠè ʩʴʦʛʦʜʥʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʩʠʥʦʥʽʤʠ ʟʦʥ ʯʠ ʨʘʡʦʥʽʚ, 

ʚʠʜʽʣʝʥʠʭ ʛʨʫʧ ʯʠ ʦʙôʻʢʪʽʚ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʟʥʘʢʘʤʠ 

ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ. 
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ɺ ʷʢʦʩʪʽ ʙʘʟʠ ʜʣʷ ʘʣʛʦʨʠʪʤʫ ʢʣʘʩʪʝʨʠʟʘʮʽ ʾʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʚʠʧʨʘʚʜʘʥʦ 

ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʠʩʝʣʴʥʽ ʜʘʥʽ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʢʣʘʩʪʝʨʠ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʘ 

ʦʟʥʘʢʦʶ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʜʠʥʘʤʽʢʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʡ. 

1.6 ʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʦʩʥʦʚʽ ʽʥʜʠʢʘʪʦʨʫ ʫʨʙʦʛʝʥʥʦʩʪʽ 

ʇʨʦʚʝʜʝʥʠʡ ʚ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʨʘʥʞʫʚʘʥʥ ̫

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ [178, 179] ʚʠʷʚʠʚ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʦʮʽʥʦʢ, 

ʦʪʨʠʤʘʥʠʭ ̫ ʢ ʤʝʪʦʜʘʤʠ ʽʥʜʝʢʩʥʠʭ, ʪʘʢ ʡ ʤʝʪʦʜʘʤʠ ʨʠʟʠʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʩʫʧʝʨʝʯʠʪʴ ʧʨʠʥʮʠʧʫ ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʚ ʦʛʣʷʥʫʪʠʭ ʨʦʙʦʪʘʭ 

ʨʝʛʽʦʥʘʣʴʥʽ çʙʝʟʧʝʢʦʚʽè ʨʝʡʪʠʥʛʠ ʥʝ ʚʠʜʽʣʷʶʪʴ ʚʢʣʘʜ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʦʙʣʘʩʪʽ. ɺ̔ ʜʩʫʪʥʽʩʪʴ 

ʜʝʪʘʣʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʧʣʠʚʽʚ ʤʽʩʪ ʷʢ ʮʽʣʽʩʥʠʭ ʦʙËʻʢʪʽʚ ʥʘ 

ʥʘʚʢʦʣʠʰʥʽ ʧʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ ʥʝ ʜʘʶʪʴ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʤʝʞʽ ʾʭ ʩʪʘʣʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʛʦ ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʄʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʻ ʩʢʣʘʜʥʦʶ ʜʠʥʘʤʽʯʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʦʨʛʘʥʽʟʦʚʘʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ̔  ʟʦʚʥʽʰʥʽʤʠ 

ʟʚ'ʷʟʢʘʤʠ. ʄʽʩʪʦ ʙʫʜʴ-̫ ʢʦʛʦ ʨʘʥʛʫ, ʥʘʩʘʤʧʝʨʝʜ, ʚʢʣʶʯʘʻ ʽʥʞʝʥʝʨʥʦ-ʝʢʦʥʦʤʽʯʥʫ 

ʧʽʜʩʠʩʪʝʤʫ, ʥʘʩʠʯʝʥʫ ʦʙËʻʢʪʘʤʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʫ ʝʥʝʨʛʝʪʠʢʠ. 

ʆʜʥʦʯʘʩʥʦ, ʤʽʩʪʘ ʻ ʩʢʣʘʜʦʚʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ 

ʧʦʩʪʽʡʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʽʜ ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʤ ʪʠʩʢʦʤ. 

ʇʨʦʙʣʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʚʧʣʠʚʽʚ ʩʪʠʢʘʻʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʩʫʯʘʩʥʽ 

ʤʽʩʪʘ ʻ ʜʫʞʝ ʚʝʣʠʢʠʤʠ, ʩʢʣʘʜʥʠʤʠ, ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʤʝʞʽ 

ʷʢʠʭ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦ ʚʠʟʥʘʯʠʪʠ. Cʪʨʽʤʢʝ ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʤʽʩʪ 

ʚʠʢʣʠʢʘʻ ʮʽʣʠʡ ʨʷʜ ʟʘʧʠʪʘʥʴ, ʧʦʚËʷʟʘʥʠʡ ʟ ʦʮʽʥʢʦʶ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 
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ʚʽʜʥʦʩʥʦ ʪʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

[51]. 

ʉʫʯʘʩʥʽ ʫʨʙʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʚʠʩʪʫʧʘʶʪʴ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʽ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ 

ʩʢʣʘʜʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʦʙËʻʢʪʽʚ, ʷʢ ʤʽʩʪʘ ʟ ʧʨʠʣʝʛʣʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʪʘ 

ʢʚʘʟʽʧʨʠʨʦʜʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʯʝʨʝʟ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʽʥʜʠʢʘʪʦʨʘ ʫʨʙʦʛʝʥʥʦʩʪʽ. ɺʚʝʜʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʽʥʜʠʢʘʪʦʨʫ ʫʨʙʦʛʝʥʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ çʤʽʩʪʦ ï ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè ʫ 

ʩʫʢʫʧʥʦʩʪʽ ʩʧʦʣʫʯʝʥʠʭ ʚʟʘʻʤʦʜʽʡ. 

ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ̔ ʥʜʠʢʘʪʦʨʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʩʪʘʥ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ, ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʩʬʦʨʤʦʚʘʥʦ ʧʦʥʷʪʪʷ 

ʽʥʜʠʢʘʪʦʨʫ ʫʨʙʦʛʝʥʥʦʩʪʽ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ. 

ɯʥʜʠʢʘʪʦʨ ʫʨʙʦʛʝʥʥʦʩʪʽ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʩʢʣʘʜʥʠʭ 

ʚʟʘʻʤʦʟʚËʷʟʢʽʚ ʤʽʞ ʩʪʘʥʦʤ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʡ ʫʨʙʦʛʝʥʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʥʠʭ, ʦʮʽʥʶʚʘʪʠ ̔ ʥʪʝʥʩʠʚʥʩ̔ʪɹ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʫʨʙʘʥʽʟʘʮʽʾ 

ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʽ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʾ. ɿʦʢʨʝʤʘ, ̔ʥʜʠʢʘʪʦʨ 

ʜʦʟʚʦʣʠʪ ɹʚʠʟʥʘʯʘʪʠ ʫʨʙʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ ʪʘ ʥʘʩʣʽʜʢʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʶʜʠʥʫ, ʢʦʤʧʦʥʝʥʪʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʠʨʦʜʥʽ 

ʣʘʥʜʰʘʬʪʠ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʮʠʭ ʚʧʣʠʚʽʚ ʪʘ, ʦʜʥʦʯʘʩʥʦ, ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʾʭ ʩʪʫʧʽʥʴ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʜʝʬʦʨʤʘʮʽʾ ʽ ʧʦʨʫʰʝʥʥʷ [51, 185, 193]. ʆʩʥʦʚʥʠʡ 

ʚʝʢʪʦʨ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ 

ʫʨʙʦʛʝʥʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʧʝʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ, ʾʭ 

ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʪʘ ʚʠʷʚʣʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʩʝʨʝʜʢʽʚ, ʜʝ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʪʝʭʥʦʛʝʥʥʽ ʪʘ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʽ ʟʘʛʨʦʟʠ. 

ɯʥʜʠʢʘʪʦʨ ʫʨʙʦʛʝʥʥʦʩʪʽ ʦʭʦʧʣʶʻ ʪʨʠ ʘʩʧʝʢʪʠ: ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ, 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʪʘ ʜʠʥʘʤʽʯʥʠʡ (ʨʠʩ. 1.5). ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ ï 
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ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʦʮʽʥʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʦʜʽʡ, ʚʠʟʥʘʯʘʶʪʴ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʥʝʙʝʟʧʝʢ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ 

ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ.  

 

 

ʈʠʩ. 1.5 ï ɸʩʧʝʢʪʠ ʽʥʜʠʢʘʪʦʨʫ ʫʨʙʦʛʝʥʥʦʩʪʽ (ʩʢʣʘʜʝʥʘ ʘʚʪʦʨʘʤʠ) 

 

ɯʥʪʝʛʨʘʣʴʥʠʡ ʘʩʧʝʢʪ ʽʥʜʠʢʘʪʦʨʫ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʨʽʟʥʠʮʶ ʤʽʞ 

ʨʝʛʽʦʥʘʤʠ ʟʘ ʨʦʟʧʦʜʽʣʦʤ ʤʽʩʴʢʦʛʦ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʭʘʨʘʢʪʝʨʦʤ 

ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʷʢ 

ʦʩʥʦʚʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʛʘʪʠʚʥʠʭ 

ʪʝʭʥʦʛʝʥʥʦ-ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ. ʊʦʞ, ʡʦʛʦ ʚʢʣʶʯʝʥʥʷ ʚ ʩʠʩʪʝʤʫ ʝʢʦʣʦʛʽʯʥʠʭ 

ʦʮʽʥʦʢ ʜʦʟʚʦʣʷ ̒ʨʦʟʰʠʨʠʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʫʩʫʥʫʪʠ ̔ʩʥʫʶʯʽ ʨʦʟʙʽʞʥʦʩʪʽ. 

ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ʦʮʽʥʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ, ʽʥʪʝʛʨʘʣʴʥʦʤʫ ʽ ʜʠʥʘʤʽʯʥʦʤʫ ʘʩʧʝʢʪʘʤ ʪʘ ʚʢʣʶʯʘʪʠ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʮʽʣʷʤ ʦʮʽʥʶʚʘʥʥʷ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʢʦʨʠʩʥʽʩʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ

Åʆʮʽʥʶʚʘʥʥʷ 
ʽʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʧʨʠʨʦʜʥʠʭ ʽ 
ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ 
ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ 
ʫʨʙʘʥʽʟʘʮʽʾ

Åʇʨʦʛʥʦʟʫʚʘʥʥʷ 
ʥʝʙʝʟʧʝʢ ʪʘ ʨʠʟʠʢʽʚ 
ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʟʘ 
ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ 
ʪʝʥʜʝʥʮʽʡ 
ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ 
ʧʨʦʮʝʩʫ

ɯʥʪʝʛʨʘʣʴʥʠʡ

Åʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ 
ʋʢʨʘʾʥʠ ʟʘ ʨʽʚʥʷʤʠ 
ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʽʟ ʚʨʘʭʫ-

ʚʘʥʥʷʤ ʫʨʙʦʛʝʥʦʩʪʽ 
ʪʝʨʠʪʦʨʽʾ 

ɼʠʥʘʤʽʯʥʠʡ

Åɺʨʘʭʫʚʘʥʥʷ 
ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ 
ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ 
ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʚʧʣʠʚʽʚ 
ʥʘ ʛʣʦʙʘʣʴʥʫ ʙʝʟʧʝʢʫ 
ʩʠʩʪʝʤʠ "ʤʽʩʪʦ ï
ʧʨʠʣʝʛʣʽ  ʪʝʨʠʪʦʨʽʾ"

Åɺʨʘʭʫʚʘʥʥʷ 
ʝʥʪʨʦʧʽʡʥʦʛʦ 
ʭʘʨʘʢʪʝʨʫ ʧʦʢʘʟʥʠʢʽʚ  
ʠʥʜʠʢʘʪʦʨʫ
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ʩʠʩʪʝʤʘʭ ʝʢʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ, ʘʥʘʣʽʪʠʯʥʫ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ, ʜʠʥʘʤʽʯʥʽʩʪʴ ʫ ʯʘʩʽ 

ʽ ʧʨʦʩʪʦʨʽ, ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ.  

ʊʦʞ, ʽʥʜʠʢʘʪʦʨ ʫʨʙʦʛʝʥʥʦʩʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ 

ʧʦʢʘʟʥʠʢʽʚ (ʨʠʩ. 1.6). 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʢʘʪʦʨʫ ʫʨʙʦʛʝʥʥʦʩʪʽ  

 

1 ɻʨʫʧʘ. ʇʦʢʘʟʥʠʢʠ ʧʨʦʩʪʦʨʦʚʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

2 ɻʨʫʧʘ. ʇʦʢʘʟʥʠʢʠ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

3 ɻʨʫʧʘ. ʇʦʢʘʟʥʠʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

4 ɻʨʫʧʘ. ʇʦʢʘʟʥʠʢʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʇʦʢʘʟʥʠʢʠ ʬʦʨʤʫʶʪʴʩʷ ʟ ʜʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ 

ʜʘʥʠʭ, ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʷʢʽ ʚʘʞʣʠʚʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ 

ʪʝʥʜʝʥʮʽʡ ʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʝʨʰʠʡ ʢʨʦʢ ʫ ʩʪʚʦʨʝʥʥʽ ʥʘʙʦʨʽʚ ʽʥʜʠʢʘʪʦʨʫ 

ʫʨʙʦʛʝʥʥʦʩʪʽ, ʟʜʘʪʥʠʭ ʚʠʤʽʨʶʚʘʪʠ ʧʨʦʛʨʝʩ ʚ ʜʦʩʷʛʥʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʪʝʨʠʪʦʨʽʾ. ʆʩʢʽʣʴʢʠ ʽʥʜʝʢʩʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ ʽ 

ʚʽʜʜʟʝʨʢʘʣʶʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʯʠʥʥʠʢʠ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʝʦʙʭʽʜʥʦ 
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ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ʧʦʢʘʟʥʠʢʽʚ. ʊʘʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʻ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʮʽʣʷʤ ʦʮʽʥʶʚʘʥʥʷ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʢʦʨʠʩʥʽʩʪʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʩʠʩʪʝʤʘʭ ʝʢʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ, ʘʥʘʣʽʪʠʯʥʘ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʧʦʢʘʟʥʠʢʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

 ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʯʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʤʽʨʫ,  

 ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ ʟʘ ʨʽʚʥʷʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʫʨʙʦʛʝʥʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ; 

 ʚʽʜʦʙʨʘʞʘʪʠ ʦʩʥʦʚʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʤʽʩʪ ʽ ʪʝʥʜʝʥʮʽʾ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ; 

 ʧʨʦʛʥʦʟʫʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʝʙʝʟʧʝʢ ʜʣʷ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʠʟʠʢʽʚ ʜʣʷ 

ʥʘʩʝʣʝʥʥʷ ʟʘ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʪʝʥʜʝʥʮʽʡ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ; 

 ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤʽʩʪʽ 

ʽ ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʮʽʥʢʫ ʙʫʜʴ-ʷʢʠʭ, ʫ ʪ. ʯ. ʩʪʨʝʩʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ; 

 ̌ ʨʫʥʪʫʚʘʪʠʩʴ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʪʘ ʙʫʪʠ 

ʧʦʨʽʚʥʷʥʥʠʤʠ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʪʘ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʘ ʫʨʙʦʛʝʥʥʦʩʪʽ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʜʦʧʦʚʥʶʻ ʤʝʪʦʜʦʣʦʛʽʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʦʚʠʤ ʤʝʪʦʜʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 

ɯʥʪʝʛʨʘʮʽʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʜʦ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ 

ʨʦʟʰʠʨʶʻ ʤʝʪʦʜʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʫʤʦʞʣʠʚʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʡ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ ʫ ʧʨʘʢʪʠʮʽ 

ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ. 
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1.7 ʄʝʪʦʜʠ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

1.7.1 ʄʝʪʦʜʠʢʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʘʥʠʭ 

ʅʦʨʤʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ï ʮʝ ʧʨʦʮʝʩ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʦ ʟʘʜʘʥʠʭ 

ʽʥʪʝʨʚʘʣʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʅʦʨʤʘʣʽʟʘʮʽʷ 

(ʷʢ ʧʝʨʝʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʘʥʠʭ) ʜʦʧʦʤʘʛʘʻ ʫʩʫʥʫʪʠ ʚʧʣʠʚ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 

ʤʘʩʰʪʘʙʘʭ ʟʥʘʯʝʥʴ ʨʽʟʥʠʭ ʦʟʥʘʢ ʽ ʟʤʝʥʰʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʟʥʘʯʝʥʴ ʜʦ ʾʭ 

ʜʽʘʧʘʟʦʥʽʚ. ʅʦʨʤʘʣʽʟʘʮʽʷ ʦʟʥʘʯʘʻ, ʱʦ ʤʠ ʟʤʽʥʶʻʤʦ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʙʝʟ ʟʤʽʥʠ 

ʬʦʨʤʠ ʨʦʟʧʦʜʽʣʫ. ɼʽʘʧʘʟʦʥ ʯʘʩʪʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 1 ʘʙʦ ʚʽʜ -1 

ʜʦ 1. ʂʦʞʥʠʡ ʤʝʪʦʜ ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʚʩʽ ʜʘʥʽ ʷʢ ʦʜʥʘʢʦʚʦ ʚʘʞʣʠʚʽ [194]. 

ʄʝʪʦʜ ʤʽʥʽʤʘʣʴʥʦ-ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ (ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʦ 

ʜʽʘʧʘʟʦʥʽʚ [0,1] ʧʝʨʝʪʚʦʨʶʻ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢ ʥʘ ʽʥʪʝʨʚʘʣ ʚʽʜ 0 ʜʦ 1 ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʫʣ: 

ɼʣʷ ʧʦʟʠʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ: 

ὢ  
  

   
 (1.1) 

ɼʣʷ ʥʝʛʘʪʠʚʥʦʛʦ ʧʦʢʘʟʥʠʢʘ: 

ὢ  
   

   
 , (1.2) 

ɼʦ ʧʝʨʝʚʘʛ ʤʝʪʦʜʫ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʧʨʦʩʪʦʪʘ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʨʦʟʫʤʽʣʽʩʪʴ, 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ, ʯʫʪʣʠʚʠʭ ʜʦ ʜʽʘʧʘʟʦʥʫ ʦʟʥʘʢ, ʪʘʢʠʭ ʷʢ 

ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʘʙʦ ʘʣʛʦʨʠʪʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʚʢʣʽʜʦʚʫ ʚʽʜʩʪʘʥʴ. 

ʅʝʜʦʣʽʢʠ ʧʦʣʷʛʘʶʪʴ ʫ ʯʫʪʣʠʚʦʩʪ̔ ʜʦ çʚʠʢʠʜʽʚè (ʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥʴ) (ʙʦ 

ʥʘʷʚʥʩ̔ʪɹ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʤʦʞʝ ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʥʦʨʤʘʣʽʟʘʮʽʾ), ʘ ʪʘʢʦʞ ʫ ʟʘʣʝʞʥʦʩʪ̔ ʚʽʜ ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ, ʷʢʠʡ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʴ ʟ ʯʘʩʦʤ. 

ʄʝʪʦʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ [194] ʥʦʨʤʘʣʽʟʫʻ ʜʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʚʠʢʦʨʠʩʪʘʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ: 
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ὢ  
ὢ  ‘

„
ρȢσ 

ʜʝ ɛ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ů ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

„
В ὼ ὼ

ὲ
ȟ ρȢτ 

ʜʝ xn ï n-ʡ ʝʣʝʤʝʥʪ ʯʠʩʣʦʚʦʛʦ ʨʷʜʫ, xavg ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʦʛʦ 

ʥʝʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʨʷʜʫ, n ï ʯʠʩʣʦ ʝʣʝʤʝʥʪʽʚ ʚ ʨʷʜʫ. 

ʇʝʨʝʚʘʛʠ ʤʝʪʦʜʫ  ʤʝʥʰʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ çʚʠʢʠʜʽʚè, ʦʩʢʽʣʴʢʠ ʜʘʥʽ 

ʮʝʥʪʨʫʶʪʴʩʷ ʥʘ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʽ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʨʦʙʦʪʽ ʟ ʘʣʛʦʨʠʪʤʘʤʠ, 

ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ (ʥʘʧʨʠʢʣʘʜ, ʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ, 

ʣʦʛʽʩʪʠʯʥʘ ʨʝʛʨʝʩʽʷ). ʅʝʜʦʣʽʢʠ  ʥʘʷʚʥʽʩʪʴ ʚʠʢʠʜʽʚ ʚʩʝ ʞ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʩʝʨʝʜʥʻ ʽ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʫ ʥʦʨʤʘʣʽʟʘʮʽʾ, ʷʢʱʦ ʜʘʥʽ 

ʤʘʶʪʴ ʩʠʣʴʥʦ ʟʤʽʱʝʥʠʡ ʨʦʟʧʦʜʽʣ.  

ʈʦʙʘʩʪʥʝ ʤʘʩʰʪʘʙʫʚʘʥʥʷ (Robust Scaling) ʤʘʩʰʪʘʙʫʻ ʜʘʥʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʜʽʘʥʫ ʪʘ ʽʥʪʝʨʢʚʘʨʪʠʣʴʥʠʡ ʜʽʘʧʘʟʦʥ (IQR) [195]: 

ὢ  
ὢ  άὩὨὭὥὲ

ὍὗὙ
ȟ ρȢυ 

ʜʝ IQR=Q3īQ1, ʜʝ Q3 ̔  Q1 ï ʪʨʝʪʽʡ ʪʘ ʧʝʨʰʽʡ ʢʚʘʨʪʠʣ.ɹ 

ʇʝʨʝʚʘʛʠ ʤʝʪʦʜʫ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʩʦʢʽʡ ʩʪʽʡʢʦʩʪ̔ ʜʦ ʚʠʢʠʜʽʚ, ʦʩʢʽʣʴʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʜʽʘʥʘ ʪʘ ʢʚʘʨʪʠʣʽ ʟʘʤʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʽ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ, ʪʦʤʫ ʤʝʪʦʜ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʘʥʠʭ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʘʥʦʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ. ʂʣʶʯʦʚʘ ʧʝʨʝʚʘʛʘ ʤʝʪʦʜʫ  ʚʠʩʦʢʘ ʨʦʙʘʩʪʥʽʩʪʴ (ʩʪʽʡʢʽʩʪʴ) ʜʦ ʚʠʢʠʜʽʚ, 

ʦʩʢʽʣʴʢʠ ʟʘʤʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʜʽʘʥʘ ʡ ʢʚʘʨʪʠʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʝʢʪʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʜʣʷ 

ʚʠʙʽʨʦʢ ʽʟ ʯʠʩʣʝʥʥʠʤʠ ʘʥʦʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʅʝʜʦʣʽʢʦʤ ʻ ʤʦʞʣʠʚʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʜʘʥʠʭ ʟ ʦʜʥʦʨʽʜʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʘʙʦ ʢʦʣʠ ʧʦʪʨʽʙʥʘ 

ʪʦʯʥʽʩʪʴ ʥʘ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ. 

ʃʦʛʘʨʠʬʤʽʯʥʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʦʛʘʨʠʬʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʤʘʩʰʪʘʙʫ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ [194] 
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ὢ ÌÏÇὢ ρȟ ρȢφ 

ɿʘʟʚʠʯʘʡ ʜʦʜʘʻʪʴʩʷ 1, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤ ʟ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷʤ ʥʫʣʷ. 

ʃʦʛʘʨʠʬʤʽʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʟʤʝʥʰʫʻ ʚʧʣʠʚ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ, ʨʦʙʣʷʯʠ 

ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʤ. ɿʘʚʜʷʢʠ ʮʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʣʽ ʟʥʘʯʝʥʥʷ 

ʥʝ ʚʪʨʘʯʘʶʪʴʩʷ ʩʝʨʝʜ ʚʝʣʠʢʠʭ. ʌʦʨʤʫʣʘ ʧʨʦʩʪʘ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʝʬʝʢʪʠʚʥʦ 

ʧʨʘʮʶʻ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʜʘʥʠʭ 

ʇʝʨʝʚʘʛʠ: 

- ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ ʪʘ ʚʠʢʠʜʽʚ. 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʜʘʥʠʭ ʟʽ ʟʥʘʯʥʦʶ ʘʩʠʤʝʪʨʽʻʶ (ʥʘʧʨʠʢʣʘʜ, 

ʢʦʣʠ ʜʝʷʢʽ ʦʟʥʘʢʠ ʤʘʶʪʴ ʜʦʚʛʠʡ ʭʚʽʩʪ ʨʦʟʧʦʜʽʣʫ). 

ʅʝʜʦʣʽʢʠ: 

- ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟʥʘʯʝʥʴ, ʤʝʥʰʠʭ ʘʙʦ ʨʽʚʥʠʭ ʥʫʣʶ, 

ʦʩʢʽʣʴʢʠ ʣʦʛʘʨʠʬʤ ʚʽʜ'ʻʤʥʠʭ ʯʠʩʝʣ ʥʝ ʚʠʟʥʘʯʝʥʠʡ. 

- ʩʢʣʘʜʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ, ʢʦʣʠ ʜʘʥʽ ʤʘʶʪʴ ʙʘʛʘʪʦ ʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ. 

ɼʚʦʭ ʢʨʦʢʦʚʘ ʥʦʨʤʘʣʽʟʘʮʽʷ, ʷʢʘ ʢʦʤʙʽʥʫʻ ʣʦʛʘʨʠʬʤʽʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʪʘ 

Min-Max ʥʦʨʤʘʣʽʟʘʮʽʶ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ, ʱʦ ʤʘʶʪʴ 

ʟʥʘʯʥʠʡ ʜʽʘʧʘʟʦʥ ʘʙʦ ʘʩʠʤʝʪʨʽʶ ʫ ʨʦʟʧʦʜʽʣʽ. ʂʦʞʝʥ ʟ ʢʨʦʢʽʚ ʮʽʻʾ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʨʦʙʣʝʤ ʫ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ [194]. 

ɸʣʛʦʨʠʪʤ ʚʠʢʦʥʘʥʥʷ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʤʽʥʽʤʘʣʴʥʦ-

ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʷʜʫ ʜʘʥʠʭ ʥʘʩʪʫʧʥʠʡ: 

 ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ὼ ʚ ʨʷʜʽ ʜʘʥʠʭ ʦʙʯʠʩʣʽʪʴ ʣʦʛʘʨʠʬʤʽʯʥʦ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ (ʦʜʠʥʠʮʷ ʜʦʜʘʻʪʴʩʷ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʣʦʛʘʨʠʬʤʫ ʚʽʜ ʥʫʣʷ): 

ὼ ÌÏÇὼ ρȠ ρȢχ 

  

 ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʥʽʤʘʣʴʥʝ ʪʘ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ ʣʦʛʘʨʠʬʤʽʯʥʦ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʟʥʘʯʝʥʴ: 

ὼ ȟ ÍÉÎὼ ȟ ρȢψ 
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ὼ ȟ ÍÁØὼ Ƞ ρȢω 

 ʜʣʷ ʢʦʞʥʦʛʦ ʣʦʛʘʨʠʬʤʽʯʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ˢ
ὼ  ὼ ȟ

ὼ ȟ  ὼ ȟ
ρȢρπ 

ʃʦʛʘʨʠʬʤʽʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʤʝʥʰʫʻ ʚʧʣʠʚ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ, ʝʬʝʢʪʠʚʥʦ 

ʩʪʠʩʢʘʶʯʠ ʨʦʟʧʦʜʽʣ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ, ʨʦʙʣʷʯʠ ʜʘʥʽ ʧʨʠʜʘʪʥʽʰʠʤʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. ɺʦʥʦ ʚʠʨʽʚʥʶʻ ʤʘʩʰʪʘʙʠ ʪʘ ʧʦʢʨʘʱʫʻ ʬʦʨʤʫ 

ʨʦʟʧʦʜʽʣʫ, ʟʥʠʞʫʶʯʠ ʘʩʠʤʝʪʨʽʶ ʡ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʟʥʘʯʝʥʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʽʥ-

ʤʘʢʩ ʥʦʨʤʘʣʽʟʘʮʽʷ ʩʪʘʻ ʤʝʥʰ ʯʫʪʣʠʚʦʶ ʜʦ ʚʠʢʠʜʽʚ ʽ ʜʝʤʦʥʩʪʨʫʻ ʚʠʱʫ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʮʽʥʦʢ ʟʘ ʥʘʷʚʥʦʩʪʽ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʃʦʛʘʨʠʬʤʽʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝ ʚʠʟʥʘʯʝʥʝ 

ʜʣʷ ʥʫʣʴʦʚʠʭ ʽ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ, ʪʦʤʫ ʧʦʪʨʽʙʥʘ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ (ʟʩʫʚ ʥʘ 

ʜʦʜʘʪʥʫ ʢʦʥʩʪʘʥʪʫ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʩʪʝʧʝʥʝʚʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

BoxïCox, YeoïJohnson [197]). ʄʽʥ-ʤʘʢʩ ʥʦʨʤʘʣʽʟʘʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʤʧʽʨʠʯʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ: ʟʘ ʧʦʷʚʠ ʥʦʚʠʭ ʤʽʥʽʤʫʤʽʚ/ʤʘʢʩʠʤʫʤʽʚ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʦʚʦʜʠʪʴʩʷ 

ʧʝʨʝʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʦʨʽʚʥʷʥʥʽʩʪʴ ʤʽʞ ʚʠʙʽʨʢʘʤʠ ʪʘ ʚ ʯʘʩʽ. 

ɿʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʣʦʛ-ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʻ ʦʙʤʝʞʝʥʠʤ ʜʣʷ ʜʝʷʢʠʭ 

ʩʧʝʮʠʬʽʯʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʪʦʞ ʜʦʮʽʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ ʟ ʨʦʙʘʩʪʥʠʤ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʚʦʢʨʦʢʦʚʘ ʥʦʨʤʘʣʽʟʘʮʽʷ (ʣʦʛʘʨʠʬʤʽʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ + 

ʤʽʥ-ʤʘʢʩ ʥʦʨʤʘʣʽʟʘʮʽʷ) ʻ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʜʘʥʠʭ ʽʟ ʟʥʘʯʥʦʶ ʚʘʨʽʘʮʽʻʶ ʪʘ 

ʚʝʣʠʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ɺʦʥʘ ʟʥʠʞʫʻ ʚʧʣʠʚ ʚʠʢʠʜʽʚ, ʟʤʝʥʰʫʻ ʘʩʠʤʝʪʨʽʶ ʽ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʜʘʥʠʭ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ʎʷ ʢʦʤʙʽʥʘʮʽʷ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʧʨʘʮʶʚʘʪʠ ʽʟ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʱʦ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʽ ʧʦʪʝʥʮʽʡʥʽ 

ʝʢʩʪʨʝʤʫʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʝʡ. 

ʆʩʢʽʣʴʢʠ ʚ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʽ ʚʝʣʠʢʽ ʤʘʩʠʚʽ ʨʽʟʥʦʨʽʜʥʠʭ ʜʘʥʠʭ, ʥʘʤʠ 

ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʦʙʯʠʩʣʶʚʘʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʟʥʘʯʝʥʠʤ 
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ʤʝʪʦʜʦʤ ɸʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʜʚʦʭ ʢʨʦʢʦʚʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʥʘʩʪʫʧʥʠʡ: 

ʃʦʛʘʨʠʬʤʽʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ: ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ X ʫ ʥʘʙʦʨʽ ʜʘʥʠʭ 

ʟʘʩʪʦʩʫʚʘʪʠ ʣʦʛʘʨʠʬʤʽʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʟʘ ʬʦʨʤʫʣʦʶ:  

ὼ ÌÏÇὼ ρ ρȢρπ 

(ɼʦʜʘʻʤʦ 1 ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʽʟ ʥʫʣʴʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ). 

Min-max ʥʦʨʤʘʣʽʟʘʮʽʷ: g̔ ʩʣʷ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʥʘʯʝʥʥʷ 

ʥʦʨʤʘʣʽʟʫʶʪʴʩʷ ʜʦ ʜʽʘʧʘʟʦʥʫ [0, 1] ʟʘ ʬʦʨʤʫʣʦʶ:  

ˢ
ὼ  ὼ ȟ

ὼ ȟ  ὼ ȟ
ȟ ρȢρρ 

ʜʝ ὼ ȟ  ̔  ὼ ȟ  ï ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ. 

ʂʦʜ ʜʣʷ Python-ʧʨʦʛʨʘʤʠ ʜʣʷ ʜʚʦʭ ʢʨʦʢʦʚʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ 

ɼʦʜʘʪʢʫ ɸ. 

1.7.2 ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

SAS, R, Python ʪʘ SQL ̒  ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʤʠ ʽ ʥʘʡʫʞʠʚʘʥʽʰʠʤʠ 

ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ [195].  

SAS (Statistical Analysis System) ï ʮʝ ʽʥʪʝʛʨʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ. SAS ʤʘʻ ʙʘʛʘʪʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʽ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʪʘʪʠʩʪʠʯʥʠʭ ʘʥʘʣʽʟʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʘʥʘʣʽʟ 

ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ʂʨʽʤ ʪʦʛʦ, SAS ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʪʘ ʛʨʘʬʽʢʽʚ. ʆʜʥʘ ʟ ʧʝʨʝʚʘʛ SAS ʧʦʣʷʛʘʻ ʚ 

ʡʦʛʦ ʚʠʩʦʢʽʡ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ. ɺʽʥ ʤʘʻ ʜʦʚʛʫ ʽʩʪʦʨʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʽʥʜʫʩʪʨʽʾ ʽ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

R ï ʮʝ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʦʙʯʠʩʣʝʥʥʷ ʪʘ 

ʛʨʘʬʽʢʠ. ʆʜʥʽʻʶ ʟ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ R ̒ ʣʝʛʢʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ, ʚʢʣʶʯʘʶʯʠ 
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ʤʘʪʝʤʘʪʠʯʥʽ ʧʦʟʥʘʯʝʥʥʷ ʪʘ ʬʦʨʤʫʣʠ.è [198]. ɿʘʚʜʷʢʠ ʙʘʛʘʪʦʤʫ ʥʘʙʦʨʫ ʧʘʢʝʪʽʚ 

ʽ ʙʽʙʣʽʦʪʝʢ, R ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʚʜʘʥʥʷ, ʪʘʢʽ ʷʢ 

ʝʢʩʧʣʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʤʦʜʝʣʶʚʘʥʥʷ, ʢʣʘʩʪʝʨʠʟʘʮʽʷ, ʘʥʘʣʽʟ ʪʝʢʩʪʫ, 

ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʰʽ. ɹʘʛʘʪʦ ʚʯʝʥʠʭ, ʩʪʘʪʠʩʪʠʢʽʚ ʽ ʘʥʘʣʽʪʠʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ R ̫ʢ ʦʩʥʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʪʘ ʩʪʘʪʠʩʪʠʢʠ. 

Python ̒  ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

(ɯɸɼ) [199]. ɺʽʥ ʥʘʜʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʜʘʥʠʭ. ʋ Python ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʽʙʣʽʦʪʝʢ, ʪʘʢʠʭ ʷʢ NumPy, Pandas, 

SciPy ʪʘ scikit-learn, ̫ʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʚʜʘʥʥʷ ɯɸɼ, 

ʚʢʣʶʯʘʶʯʠ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʨʝʛʨʝʩʽʶ, ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʪʘ ʽʥʰʝ. ɹʘʛʘʪʦ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʪʘʢʠʭ ʷʢ Matplotlib ʪʘ Seaborn, ʪʘʢʦʞ ʜʦʩʪʫʧʥʽ ʚ 

Python. 

SQL (Structured Query Language)  ʮʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʨʝʣʷʮʽʡʥʠʤʠ 

ʙʘʟʘʤʠ ʜʘʥʠʭ. ɺʦʥʘ ʻ ʦʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ, ʚʠʙʦʨʫ, 

ʦʥʦʚʣʝʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʜʘʥʠʭ ʚ ʙʘʟʘʭ ʜʘʥʠʭ. SQL ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʧʝʨʘʮʽʾ ʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʪʘʢʽ ʷʢ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʴ, ʚʩʪʘʚʢʫ ʜʘʥʠʭ, 

ʚʠʙʽʨʢʫ, ʟʤʽʥʫ ʪʘ ʚʠʜʘʣʝʥʥʷ ʟʘʧʠʩʽʚ, ʘ ʪʘʢʦʞ ʟ'ʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʪʘʙʣʠʮʴ ʜʣʷ 

ʩʢʣʘʜʥʽʰʠʭ ʟʘʧʠʪʽʚ. ʆʜʥʘ ʟ ʧʝʨʝʚʘʛ SQL ʧʦʣʷʛʘʻ ʚ ʡʦʛʦ ʧʨʦʩʪʦʪʽ ʪʘ 

ʟʨʦʟʫʤʽʣʦʩʪʽ. ɺʽʥ ʤʘʻ ʜʝʢʣʘʨʘʪʠʚʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʦʧʠʩʫʻ 

ʙʘʞʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʥʝ ʢʦʥʢʨʝʪʥʠʡ ʩʧʦʩʽʙ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ. ʎʝ ʨʦʙʠʪʴ SQL 

ʜʨʫʞʥʽʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘʚʽʪʴ ʜʣʷ ʪʠʭ, ʭʪʦ ʥʝ ʤʘʻ ʛʣʠʙʦʢʠʭ ʟʥʘʥʴ ʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʽ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʙʘʛʘʪʦ RDBMS ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʚʫ 

SQL ̔  ʤʘʶʪʴ ʩʚʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʨʦʙʦʪʽ, ʧʦʙʫʜʦʚʽ ʧʨʦʮʝʩʽʚ, ʽʥʢʦʣʠ ʽ ʚ 

ʬʫʢʥʮʽʦʥʘʣʽ. ʅʘʡʚʽʜʦʤʽʰʽ ʩʝʨʝʜ ʷʢʠʭ, ʮʝ MSSQL Server, PostgreSQL, Oracle, 

MySql [200]. 

ɺ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ ʤʦʚʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python, ̫ʢʘ ʤʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʙʣʽʦʪʝʢ ʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʬʝʨʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʂʦʜ ʥʘ Python ʧʠʩʘʪʠ ʣʝʛʰʝ ʽ ʰʚʠʜʰʝ, 
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ʚʽʥ ʧʨʦʝʢʪʫʻʪʴʩʷ ʪʘʢ, ʱʦʙ ʙʫʪʠ ʯʠʪʘʙʝʣʴʥʠʤ, ʧʦʩʣʽʜʦʚʥʠʤ ʪʘ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ.  

1.7.3 ʄʝʪʦʜʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ï ʮʝ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʷʪʠ ʽ ʦʮʽʥʠʪʠ ʩʠʣʫ ʪʘ ʥʘʧʨʷʤʦʢ ʟʚôʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʘʙʦ ʙʽʣʴʰʝ 

ʟʤʽʥʥʠʤʠ [201]. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʝʢʦʥʦʤʽʢʘ, ʩʦʮʽʘʣʴʥʽ ʥʘʫʢʠ, ʙʽʦʣʦʛʽʷ ʪʦʱʦ. ʈʦʟʛʣʷʥʝʤʦ 

ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʾʭʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ: 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ (ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ) ʚʠʤʽʨʶʻ 

ʣʽʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʚʦʤʘ ʯʠʩʣʦʚʠʤʠ ʟʤʽʥʥʠʤʠ. ɺʽʥ ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʴ ʚʽʜ -1 ʜʦ 

1 ʟʘ ʫʤʦʚʠ: 

- +1 ï ̔ʜʝʘʣʴʥʘ ʧʨʷʤʘ ʢʦʨʝʣʷʮʽʷ 

- 0 ï ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ 

- -1 ï ̔ʜʝʘʣʴʥʘ ʦʙʝʨʥʝʥʘ ʢʦʨʝʣʷʮʽʷ 

ʇʝʨʝʚʘʛʠ ʤʝʪʦʜʫ ʇʠʨʩʦʥʘ ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʦʩʪʦʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʜʝ ʤʝʪʨʠʢʘ 

ʙʝʟʨʦʟʤʽʨʥʘ, ʽ ʚʽʜʦʙʨʘʞʘʻ ʷʢ ʥʘʧʨʷʤʦʢ (ʧʦʟʠʪʠʚʥʠʡ ʘʙʦ ʥʝʛʘʪʠʚʥʠʡ), ʪʘʢ ʽ ʩʠʣʫ 

ʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ, ʪʘ hʠʨʦʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ̫ ʢʠʡ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʣʽʥʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ ʽ ʣʝʛʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. 

ʅʝʜʦʣʽʢʠ ʤʝʪʦʜʫ ʇʠʨʩʦʥʘ ʦʙʫʤʦʚʣʝʥʽ ʯʫʪʣʠʚʽʩʪ ʁʜʦ çʚʠʢʠʜʽʚè, ʚʝʣʠʢʠʤʠ 

ʚʽʜʭʠʣʝʥʥʷʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ. ʊʘʢʦʞ 

ʤʝʪʦʜ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʥʝʣʽʥʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ, ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʜʘʪʠ ʟʥʘʯʝʥʥʷ 

ʙʣʠʟʴʢʝ ʜʦ ʥʫʣʷ ʜʣʷ ʟʚ'ʷʟʢʫ, ʷʢʠʡ ʥʝ ʻ ʣʽʥʽʡʥʠʤ, ʘʣʝ ʤʘʻ ʽʥʰʫ ʬʦʨʤʫ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʚ ʜʽʘʧʘʟʦʥʽ [0, +1] 

ʜʘʥʠʭ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʚʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʠʡ ʪʠʧ ʾʭ ʟʚ'ʷʟʢʫ: 

- ʧʨʠ 0,1<¼R¼<0,3 ʤʘʻʪʴʩʷ ʜʝʷʢʘ ʢʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ,  

- ʧʨʠ 0,3Ò¼R¼ <0,5, ï ̔ʩʪʦʪʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ 

- ʧʨʠ 0,5Ò¼R¼ <0,7 ï ʟʥʘʯʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ  
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- ʧʨʠ ¼R¼ > 0,7 ï ̔ʩʥʫʻ ʧʨʷʤʠʡ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚ'ʷʟʦʢ,  

- ʧʨʠ ¼R¼= 1, ʽʩʥʫʻ ʧʨʷʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ. 

ɼʣʷ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʨʽʟʥʽ ʰʢʘʣʠ, 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ï hʢʘʣʘ ʏʝʜʜʦʢʘ [202].  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʟʚ'ʷʟʦʢ ʤʦʞʝ ʤʘʪʠ ʦʜʥʫ ʟ 

ʦʮʽʥʦʢ 

 0,1õ0,3 ï ʩʣʘʙʢʠʡ; 

 0,3õ0,5 ï ʧʦʤʽʪʥʠʡ; 

 0,5õ0,7 ï ʧʦʤʽʨʥʠʡ; 

 0,7õ0,9 ï ʚʠʩʦʢʠʡ; 

 0,9õ1,0 ï ʚʝʣʴʤʠ ʚʠʩʦʢʠʡ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʤʦʥʦʪʦʥʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ, ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʣʽʥʽʡʥʦʛʦ. ʎʝ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʘʥʛʦʚʠʭ ʟʥʘʯʝʥʥʷʭ ʟʤʽʥʥʠʭ: 

ʟʥʘʯʝʥʥʷ ʚʽʜ -1 ʜʦ 1 ̔ ʥʪʝʨʧʨʝʪʫʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʢʦʝʬʽʮʽʻʥʪʘ ʇʽʨʩʦʥʘ. 

ʂʣʶʯʦʚʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʤʝʪʦʜʫ ʉʧʽʨʤʝʥʘ ̒  ʪʝ, ʱʦ ʚʽʥ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʥʝʣʽʥʽʡʥʦ ʾʟʘʣʝʞʥʦʩʪ,̔ ʜʣʷ ʷʢʦ ʾʚʠʟʥʘʯʘʻ ʤʦʥʦʪʦʥʥʠʡ ʟʚ'ʷʟʦʢ, ʪʘ ʤʘʻ ʤʝʥʰʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʠʢʠʜʽʚ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʘʥʛʠ ʟʘʤʽʩʪʴ ʘʙʩʦʣʶʪʥʠʭ 

ʟʥʘʯʝʥʴ. 

ʅʝʜʦʣʽʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʤʝʪʦʜ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰ ʪʦʯʥʠʤ ʫ ʚʠʧʘʜʢʫ 

ʣʽʥʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ, ʥʝ ʨʦʟʨʽʟʥʷʻ ʣʽʥʽʡʥʠʡ ʽ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʟʚ'ʷʟʢʫ, ʣʠʰʝ 

ʤʦʥʦʪʦʥʥʽʩʪʴ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʂʝʥʜʘʣʣʘ (Ű-ʢʦʨʝʣʷʮʽʷ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʤʦʥʦʪʦʥʥʦʾ ʘʩʦʮʽʘʮʽʾ ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ, ʦʮʽʥʶʶʯʠ 

ʯʠʩʣʦ ʧʘʨ ʜʘʥʠʭ, ʷʢʽ ʻ ʫʟʛʦʜʞʝʥʠʤʠ ʘʙʦ ʥʝʫʟʛʦʜʞʝʥʠʤʠ. ʎʝ ʪʘʢʦʞ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ. 

ʄʝʪʦʜ ʂʝʥʜʘʣʣʘ ʙʽʣʴʰ ʩʪʽʡʢʠʡ ʜʦ ʚʠʢʠʜʽʚ ʽ ʤʝʥʰ ʯʫʪʣʠʚʠʡ ʜʦ 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʧʦʜʽʣʽʚ ʪʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʚʠʙʽʨʦʢ ʽ ʜʘʥʠʭ, ʱʦ 

ʤʽʩʪʷʪʴ ʧʨʠʚ'ʷʟʢʠ. 
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ʅʝʜʦʣʽʢʠ ʤʝʪʦʜʫ ʂʝʥʜʘʣʣʘ ʦʙʫʤʦʚʣʝʥʽ ʪʠʤ, ʱʦ ʨʦʟʨʘʭʫʥʢʠ ʢʦʨʝʣʷʮʽʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʢʠʤʠ ʜʣʷ ʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʤʝʥʰʘ ʟʘ 

ʫʤʦʚʠ ʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʂʨʘʤʝʨʘ (Cram®r's V) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʥʦʤʽʥʘʪʠʚʥʠʤʠ ʟʤʽʥʥʠʤʠ (ʢʘʪʝʛʦʨʽʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ). ɺʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ɢĮ-ʩʪʘʪʠʩʪʠʮʽ ʪʘ ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʴ ʚʽʜ 0 ʜʦ 1. ʄʝʪʦʜ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʘʥʘʣʽʟʫ ʢʘʪʝʛʦʨʽʘʣʴʥʠʭ ʟʤʽʥʥʠʭ ʪʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʙʘʛʘʪʦʢʣʘʩʦʚʠʭ ʢʘʪʝʛʦʨʽʡ. ɸʣʝ, ʤʝʪʦʜ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʯʠʩʣʦʚʠʭ ʟʤʽʥʥʠʭ. 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʟʤʽʥʥʠʭ ʽ ʭʘʨʘʢʪʝʨʫ ʟʚ'ʷʟʢʫ. ʊʘʢ, ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ, ʣʽʥʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʇʽʨʩʦʥʘ, 

ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ, ʥʝʣʽʥʽʡʥʠʭ ʘʙʦ ʨʘʥʛʦʚʠʭ ʜʘʥʠʭ ï ʢʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ ʘʙʦ 

ʂʝʥʜʘʣʣʘ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʦʧʦʤʘʛʘʻ ʟʨʦʟʫʤʽʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ, 

ʘʣʝ ʥʝ ʛʘʨʘʥʪʫʻ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚ'ʷʟʦʢ. ʇʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʤʝʪʦʜʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʟʤʽʥʥʠʭ ʽ ʟʘʜʘʯʽ ʘʥʘʣʽʟʫ, ʦʩʢʽʣʴʢʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʩʚʦʾ 

ʦʙʤʝʞʝʥʥʷ ʪʘ ʧʝʨʝʚʘʛʠ. 

1.7.4 ʄʝʪʦʜ ʪʝʧʣʦʚʠʭ ʢʘʨʪ 

ʄʝʪʦʜ ʪʝʧʣʦʚʠʭ ʢʘʨʪ (heatmaps) ̒ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʘʙʦ ʯʘʩʪʦʪʫ ʷʚʠʱ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʴʦʨʦʚʦʾ ʰʢʘʣʠ [194, 196]. ɺʽʥ 

ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʟʚ'ʷʟʢʽʚ, ʚʘʨʽʘʮʽʡ ʘʙʦ ʘʥʦʤʘʣʽʡ ʫ ʚʝʣʠʢʠʭ 

ʤʘʩʠʚʘʭ ʜʘʥʠʭ. ʊʝʧʣʦʚʽ ʢʘʨʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ ʷʢ 

ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʘ, ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʨʢʝʪʠʥʛ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʰʽ. 

ʄʝʪʦʜ ʪʝʧʣʦʚʠʭ ʢʘʨʪ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʬʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ 

ʫ ʚʠʛʣʷʜʽ ʢʦʣʴʦʨʦʚʦʾ ʤʘʪʨʠʮʽ, ʜʝ ʢʦʞʥʘ ʢʣʽʪʠʥʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʟʥʘʯʝʥʥʶ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʘʙʦ ʢʦʣʽʨ ʚʽʜʦʙʨʘʞʘʻ ʚʝʣʠʯʠʥʫ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ ï ʯʠʤ ʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ, ʪʠʤ ʷʩʢʨʘʚʽʰʠʡ ʘʙʦ ʙʽʣʴʰ ʥʘʩʠʯʝʥʠʡ ʢʦʣʽʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ɼʣʷ 

ʪʝʧʣʦʚʠʭ ʢʘʨʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʣʴʦʨʦʚʘ ʰʢʘʣʘ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 
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ʭʦʣʦʜʥʠʭ (ʩʠʥʽʭ) ʜʦ ʪʝʧʣʠʭ (ʯʝʨʚʦʥʠʭ) ʢʦʣʴʦʨʽʚ. ʅʘʧʨʠʢʣʘʜ, ʪʝʤʥʽʰʽ ʢʦʣʴʦʨʠ 

ʤʦʞʫʪʴ ʦʟʥʘʯʘʪʠ ʤʝʥʰʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʪʦʜʽ ʷʢ ʷʩʢʨʘʚʽʰʽ ï ʙʽʣʴʰʫ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʰʚʠʜʢʦ ʽ ʣʝʛʢʦ ʚʠʷʚʠʪʠ ʘʥʦʤʘʣʽʾ ʘʙʦ ʧʽʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚ ʥʘʙʦʨʽ ʜʘʥʠʭ. 

ʆʜʠʥ ʟ ʪʠʧʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʚʠʭ ʢʘʨʪ ï ʮʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʜʣʷ ʥʘʙʦʨʫ ʟʤʽʥʥʠʭ [202]. ʂʦʞʥʘ ʢʣʽʪʠʥʢʘ ʤʘʪʨʠʮʽ 

ʜʝʤʦʥʩʪʨʫʻ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ, ʘ ʢʦʣʴʦʨʦʚʘ ʰʢʘʣʘ 

ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʩʠʣʴʥʠʤ ʻ ʮʝʡ ʟʚ'ʷʟʦʢ (ʚʽʜ ʥʝʛʘʪʠʚʥʦʾ ʜʦ ʧʦʟʠʪʠʚʥʦʾ 

ʢʦʨʝʣʷʮʽʾ). 

ʊʝʧʣʦʚʽ ʢʘʨʪʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʨʝʣʷʮʽʡ, ʪʘʢ, ʷʢ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʯʠʩʣʦʚʠʤʠ ʟʤʽʥʥʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ 

ʚʠʷʚʠʪʠ ʩʠʣʴʥʽ ʢʦʨʝʣʷʮʽʾ. ɰʭ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʫ 

ʟʥʘʯʝʥʴ ʪʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʷʚʠʱ. 

ɼʦ ʧʝʨʝʚʘʛ ʪʝʧʣʦʚʠʭ ʢʘʨʪ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʽʜʥʦʩʠʪʴʩʷ ʚʽʟʫʘʣʴʥʘ ʥʘʦʯʥʽʩʪʴ, ʘ 

ʩʘʤʝ, ʪʝʧʣʦʚʘ ʢʘʨʪʘ ʟʘʙʝʟʧʝʯʫʻ ʣʝʛʢʝ ʽ ʰʚʠʜʢʝ ʚʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʩʢʣʘʜʥʠʭ 

ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʽ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʘʥʦʤʘʣʽʡ, ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ 

ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʟʤʽʥʥʽ ʤʘʶʪʴ ʥʘʡʩʠʣʴʥʽʰʠʡ ʘʙʦ ʥʘʡʩʣʘʙʰʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ. 

ʂʦʣʽʨʥʘ ʰʢʘʣʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʰʚʠʜʢʦ ʟʨʦʟʫʤʽʪʠ ʽ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʜʘʥʠʭ ʜʣʷ ʦʩʽʙ ʙʝʟ 

ʛʣʠʙʦʢʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʙʦ ʪʝʭʥʽʯʥʦʛʦ ʜʦʩʚʽʜʫ. ʄʝʪʦʜ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʘʥʘʣʽʟʫ 

ʚʝʣʠʢʠʭ ʤʘʪʨʠʮʴ ʜʘʥʠʭ, ʜʝ ʟʚʠʯʘʡʥʽ ʪʘʙʣʠʮʽ ʙʫʣʠ ʙ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʠʤʠ ʜʣʷ 

ʩʧʨʠʡʥʷʪʪʷ. 

ʅʝʜʦʣʽʢʠ ʪʝʧʣʦʚʠʭ ʢʘʨʪ ʧʦʣʷʛʘʶʪʴ ʫ ʚʪʨʘʪʘʭ ʪʦʯʥʦʩʪʽ. ʇʨʝʜʩʪʘʚʣʝʥʥʷ 

ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʢʦʣʴʦʨʦʚʦʾ ʰʢʘʣʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʮʴʦʛʦ, ʦʩʢʽʣʴʢʠ ʪʦʯʥʽ 

ʟʥʘʯʝʥʥʷ ʟʘʤʽʥʶʶʪʴʩʷ ʢʦʣʴʦʨʦʚʠʤ ʚʽʜʪʽʥʢʦʤ. ʋ ʚʠʧʘʜʢʫ ʧʦʪʨʝʙʠ ʚ ʘʥʘʣʽʟʽ 

ʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʪʝʧʣʦʚʽ ʢʘʨʪʠ ʥʝ ʟʘʚʞʜʠ ʝʬʝʢʪʠʚʥʽ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʢʦʣʴʦʨʽʚ 

ʤʦʞʝ ʙʫʪʠ ʩʫʙ'ʻʢʪʠʚʥʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʎʝ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʪʨʫʜʥʦʱʽ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʣʷ ʣʶʜʝʡ ʽʟ ʜʝʬʽʮʠʪʦʤ 

ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʨʫ. ɹʝʟʩʫʤʥʽʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʤʘʩʰʪʘʙʫ ʜʘʥʠʭ: 

ʂʦʣʴʦʨʠ ʥʘ ʪʝʧʣʦʚʽʡ ʢʘʨʪʽ ʤʦʞʫʪʴ ʥʝʢʦʨʝʢʪʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʟʥʘʯʝʥʥʷ, ʷʢʱʦ ʥʝ 
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ʟʘʙʝʟʧʝʯʝʥʦ ʥʘʣʝʞʥʦʾ ʰʢʘʣʠ. ɼʘʥʽ ʟ ʨʽʟʥʠʤʠ ʜʽʘʧʘʟʦʥʘʤʠ ʟʥʘʯʝʥʴ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʧʦʪʚʦʨʝʥʴ ʫ ʚʽʟʫʘʣʽʟʘʮʽʾ.  

ʇʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʪʝʧʣʦʚʦʾ ʢʘʨʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ Python (ʙʽʙʣʽʦʪʝʢʘ 

seaborn) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ɼʦʜʘʪʢʫ ɹ; ʧʨʦʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʩʪʫʧʥʽ ʙʽʙʣʽʦʪʝʢʠ 

ʪʘ ʬʫʥʢʮʽʾ: 

 seaborn  ʙʽʙʣʽʦʪʝʢʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʷʢʘ ʥʘʜʘʻ ʧʨʦʩʪʠʡ ʽʥʪʝʨʬʝʡʩ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʧʣʦʚʠʭ ʢʘʨʪ; 

 heatmap  ʬʫʥʢʮʽʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʧʣʦʚʦʾ ʢʘʨʪʠ; ʧʘʨʘʤʝʪʨ annot=True 

ʜʦʟʚʦʣʷʻ ʚʽʜʦʙʨʘʞʘʪʠ ʟʥʘʯʝʥʥʷ ʚ ʢʣʽʪʠʥʢʘʭ, ʘ cmap='coolwarm' ʚʠʟʥʘʯʘʻ 

ʢʦʣʴʦʨʦʚʫ ʧʘʣʽʪʨʫ. 

ʊʦʞ, ʪʝʧʣʦʚʽ ʢʘʨʪʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʷʚʣʷʪʠ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ. ɺʦʥʠ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʨʝʥʜʽʚ, 

ʘʥʦʤʘʣʽʡ ʘʙʦ "ʛʘʨʷʯʠʭ ʪʦʯʦʢ" ʫ ʜʘʥʠʭ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. ʆʜʥʘʢ ʪʝʧʣʦʚʽ ʢʘʨʪʠ ʤʘʶʪʴ ʽ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ, ʪʦʤʫ ʾʭ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʜʣʷ ʪʦʯʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʜʘʥʠʭ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

ʈʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ 

ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʛʣʦʙʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʘ ʚʠʟʥʘʥʘ 

ʤʝʛʘʬʝʥʦʤʝʥʦʤ ʩʫʯʘʩʥʦʩʪʽ ʪʘ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʚʝʜʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʜʦʚʢʽʣʣʷ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʡ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʫ 

ʚʨʘʟʣʠʚʽʩʪʴ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʦ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʤʽʩʪʘ ʩʪʘʶʪʴ ʦʩʝʨʝʜʢʘʤʠ ʩʢʣʘʜʥʠʭ ʨʠʟʠʢʽʚ, ʟʦʢʨʝʤʘ ʢʦʤʙʽʥʘʮʽʾ 

ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ ʽʟ ʪʝʭʥʦʛʝʥʥʠʤʠ ʘʚʘʨʽʷʤʠ (NaTech-ʨʠʟʠʢʠ). ʆʢʨʝʩʣʝʥʦ 

ʩʧʝʮʠʬʽʢʫ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʋʢʨʘʾʥʽ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʧʦʻʜʥʘʥʥʽ 
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ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʟ ʜʝʤʦʛʨʘʬʽʯʥʠʤ ʩʧʘʜʦʤ. ʋʨʙʘʥʽʟʘʮʽʡʥʠʡ ʪʠʩʢ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʨʝʛʽʦʥʘʤʠ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ, 

ʩʪʨʫʢʪʫʨʠ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʝʨʠʪʦʨʽʡ, 

ʱʦ ʩʪʚʦʨʶʻ ʥʝʦʜʥʦʨʽʜʥʝ ʧʨʦʩʪʦʨʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

2. ɺʠʟʥʘʯʝʥʦ ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʥʷʪʴ ʤʽʩʴʢʦʾ ʪʘ ʧʨʠʤʽʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʾ, ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʪʠʧʠ ʪʘ ʤʝʭʘʥʽʟʤʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʘʛʘʣʴʥʫ ʢʣʘʩʠʬʽʢʘʮʽʡʥʫ ʩʭʝʤʫ ʥʝʙʝʟʧʝʢ. 

3. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ ʩʪʘʥʫ ʤʽʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ. ɺʠʟʥʘʯʝʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʽʥʜʠʢʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʽʥʰʠʭ 

ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʨʦʩʪʘʶʯʠʤ ʜʠʩʙʘʣʘʥʩʦʤ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʠʟʥʘʯʝʥʦ ʩʠʣʴʥʽ ʡ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʽʜʢʨʝʩʣʝʥʦ ʥʝʜʦʩʪʘʪʥʻ ʚʨʘʭʫʚʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ 

ʯʠʥʥʠʢʘ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʽ ʨʠʟʠʢʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

4. ɺʩʪʘʥʦʚʣʝʥʽ ʧʝʨʝʚʘʛʠ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʥʝ 

ʪʽʣʴʢʠ ʦʮʽʥʶʚʘʪʠ, ʘʣʝ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʩʪʘʥ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ. ʇʦʢʘʟʘʥʝ, ʱʦ 

ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ 

ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥ ̫ʯʠʥʥʠʢʽʚ ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ 

ʟʘ ʧʦʪʝʥʮʽʘʣʦʤ ʫʨʙʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ.  

5. ʆʙˇʨʫʥʪʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʫʨʙʦʛʝʥʥʦʩʪʽ, 

ʚʠʟʥʘʯʝʥʦ ʡʦʛʦ ʘʩʧʝʢʪʠ, ʢʨʠʪʝʨʽʾ, ʛʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ. ʇʦʢʘʟʘʥʝ, ʱʦ ʨʦʟʨʦʙʢʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʢʘʪʦʨʫ ʫʨʙʦʛʝʥʥʦʩʪʽ ʚ ʧʨʘʢʪʠʮʽ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʢʨʘʾʥʠ ʽ ʨʝʛʽʦʥʽʚ ʜʦʟʚʦʣʠʪʴ ʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ. 

6. ʆʙˇʨʫʥʪʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ: 

ʤʝʪʦʜʠ ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʤʝʪʦʜʠ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʝʪʦʜ ʪʝʧʣʦʚʠʭ ʢʘʨʪ. ʆʙʛʦʚʦʨʝʥʽ ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ 
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ʦʙʤʝʞʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʨʝʢʪʥʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʽʥʜʝʢʩʽʚ ʫʨʙʦʛʝʥʥʦʩʪʽ. 

ʆʪʞʝ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʫʨʙʦʛʝʥʥʦʩʪʽ 

ʨʝʛʽʦʥʽʚ ʷʢ ʢʣʶʯʦʚʦʛʦ ʯʠʥʥʠʢʘ ʩʪʽʡʢʦʩʪʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʫʤʦʚʣʶʻ 

ʘʢʪʫʘʣʴʥʽʩʪʴ  ̔ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʠʪʴ ʚʨʘʭʫʚʘʥʥʷ ʯʠʥʥʠʢʽʚ 

ʦʜʥʦʨʽʜʥʦʩʪʽ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʧʦʪʝʥʮʽʘʣʦʤ ʫʨʙʦʛʝʥʥʠʭ 

ʥʝʙʝʟʧʝʢ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʥʘʩʝʣʝʥʥʷ. 
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ʈʆɿɼɯʃ 2  

ʈʆɿʈʆɹʃɽʅʅʗ ʂʆʅʎɽʇʎɯɰ ɽʂʆʃʆɻɯʏʅʆɰ ʋʈɹɸʅɯɿɸʎɯɰ 

ɺ ʨʦʟʜʽʣʽ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʾʾ 

ʦʮʽʥʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ 

ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

2.1 ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ çʄʽʩʪʦ ï ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè 

ʇʨʦʚʝʜʝʤʦ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʽʚ ʚ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʤʽʩʪʘ ʟ ʧʨʠʤʽʩʴʢʠʤʠ 

ʪʝʨʠʪʦʨʽʷʤʠ ʫ ʩʫʢʫʧʥʦʩʪʽ ʩʧʦʣʫʯʝʥʠʭ ʚʟʘʻʤʦʜʽʡ [203]. ʄʽʩʪʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʤʝʞʘʭ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʚ [29] ̔ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʦʙʦʚôʷʟʢʦʚʽʡ ʩʪʘʪʠʩʪʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ɽʢʦʣʦʛʽʯʥʠʭ ʧʘʩʧʦʨʪʽʚ ʦʙʣʘʩʪʝʡ [204]. 

ʇʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ, ʘʙʦ ʪʝʨʠʪʦʨʽʾ ʫʨʙʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ï ʮʝ ʪʘʢʽ ʪʝʨʠʪʦʨʽʾ, ʷʢʽ 

ʦʪʦʯʫʶʪʴ ʤʽʩʪʦ, ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʘʙʦ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʧʨʠʤʽʩʴʢʦʾ ʟʦʥʠ. 

ʉʪʨʽʤʢʘ ʜʝʛʨʘʜʘʮʽʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ  ̔ʟʤʽʥʠ ʧʨʠʨʦʜʥʠʭ ʮʠʢʣʽʚ 

ʧʦʰʠʨʶʶʪʴʩʷ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʤʽʩʴʢʠʭ ʧʦʩʝʣʝʥʴ. ʊʝʨʠʪʦʨʽʾ ʫʨʙʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ̔  

ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʚ ʥʠʭ ʩʫʪʪʻʚʦ ʟʤʽʥʝʥʽ. ɼʦ ʢʨʠʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫʨʙʦʛʝʥʥʦ-

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

 ɺʧʣʠʚ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ: ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʝʢʦʩʠʩʪʝʤ ʥʘ ʚʦʜʦʟʙʽʨʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ (ʥʘʧʨʠʢʣʘʜ, ʟʚʝʜʝʥʥʷ ʣʽʩʽʚ, ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ, ʝʬʪʨʦʬʽʢʘʮʽʷ ʚʦʜʦʡʤ); 

ʟʘʙʫʜʦʚʘ, ʬʨʘʛʤʝʥʪʘʮʽʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʚʦʜʦʟʙʽʨʥʠʭ ʙʘʩʝʡʥʽʚ; ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ; ʟʤʽʥʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʥʘʩʣʽʜʦʢ 

ʥʘʜʤʽʨʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʙʫʜʽʚʥʠʮʪʚʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ 

ʩʧʦʨʫʜ; ʟʤʽʥʠ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʷʢ ʨʝʟʫʣʴʪʘʪ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ [12, 

131, 132]. 

 ɺʧʣʠʚ ʥʘ ʧʦʚʽʪʨʷʥʠʡ ʧʨʦʩʪʽʨ (çʜʠʭʘʥʥʷ ʤʽʩʪʘè): ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜ 

ʧʝʨʝʩʫʚʥʠʭ  ̔ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʤʽʩʽʷ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʦʟʦʥ-
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ʨʫʡʥʽʚʥʠʭ ʨʝʯʦʚʠʥ; ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʘʪʤʦʩʬʝʨʠ, ʽʥʽʮʽʶʚʘʥʥʷ ʩʪʠʭʽʡʥʠʭ ʣʠʭ (ʫʨʘʛʘʥʠ, ʩʤʝʨʯʽ, ʪʦʨʥʘʜʦ), ʧʦʚôʷʟʘʥʠʭ 

ʽʟ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ [8, 205]. 

 ɺʧʣʠʚ ʥʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ: ʟʤʽʥʠ ʛʽʜʨʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ; 

ʤʝʭʘʥʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ 

(ʜʦʨʦʛʠ, ʪʨʫʙʦʧʨʦʚʦʜʠ [116, 206]); ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ; ʨʦʟʚʠʪʦʢ 

ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʢʘʨʩʪʠ, ʟʩʫʚʠ, ʟʘʪʦʧʣʝʥʥʷ, ʽʥʰʽ); ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ [23]. 

 ɺʧʣʠʚ ʥʘ ʙʽʦʪʫ: ʟʙʽʜʥʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʪʨʘʪʘ ʘʙʦ ʢʨʠʪʠʯʥʝ 

ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʡ, ʟʥʠʱʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ 

ʧʦʧʫʣʷʮʽʡ, ʧʦʨʫʰʝʥʥʷ ʤʽʛʨʘʮʽʡʥʠʭ ʢʦʨʠʜʦʨʽʚ ʜʣʷ ʧʦʧʫʣʷʮʽʡ ʜʠʢʦʾ ʧʨʠʨʦʜʠ, 

ʚʧʣʠʚ ʥʘ ʥʝʨʝʩʪ ʨʠʙ ʛʽʜʨʦʪʝʭʥʽʯʥʠʤʠ ʩʧʦʨʫʜʘʤʠ. 

 ɺʧʣʠʚ ʥʘ ʩʪʘʥ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ: ʥʘʩʣʽʜʢʠ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ, 

ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʪʘ ʽʥʽʮʽʘʮʽʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ; ʽʥʽʮʽʶʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʟʩʫʚʠ, ʩʝʣʽ, ʢʘʨʩʪ, ʧʽʜʪʦʧʣʝʥʥʷ); ʽʥʽʮʽʘʮʽʷ 

ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʧʽʜ ʚʧʣʠʚʦʤ ʫʨʙʦʛʝʥʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ [47, 207]. 

ɺʩʽ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ ʤʘʶʪʴ ʩʫʢʫʧʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ, ʷʢʽ ʟ 

ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʬʦʨʤʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʮʠʭ ʚʧʣʠʚʽʚ. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʤʘʶʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʚʦʜʥʽ ʪʘ ʟʝʤʝʣʴʥʽ 

ʨʝʩʫʨʩʠ,  ̔ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʥʘ ʘʪʤʦʩʬʝʨʥʽ (ʯʝʨʝʟ ʟʤʽʥʠ ʫʤʦʚ ʩʫʭʦʛʦ ʪʘ ʤʦʢʨʦʛʦ 

ʦʩʘʜʞʝʥʥʷ ʜʦʤʽʰʦʢ) ʪʘ ʙʽʦʣʦʛʽʯʥʽ (ʯʝʨʝʟ ʟʤʽʥʠ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ̔ʩʥʫʚʘʥʥʷ). 

ɺʟʘʻʤʦʟʚËʷʟʦʢ ʤʽʞ ʫʨʙʘʥʽʟʘʮʽʻʶ ʪʘ ʟʤʽʥʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʝʨʝʚʘʞʥʦʾ ʯʘʩʪʠʥʠ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʟ ʧʨʠʣʝʛʣʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ ʥʝ ʧʽʜʜʘʶʪʴʩʷ 

ʧʨʦʩʪʠʤ ʫʟʘʛʘʣʴʥʝʥʥʷʤ. ʇʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʥʦ-

ʫʨʙʦʛʝʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫʩʢʣʘʜʥʶʻ ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʧʨʠʨʦʜʥʽ ʽ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʽ ʷʚʠʱʘ. ʅʝʩʧʨʠʷʪʣʠʚʽ ʧʦʜʽʾ ʽ ʧʨʦʮʝʩʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʚ ʤʝʞʘʭ 

ʣʘʥʜʰʘʬʪʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ ʫʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʟʘ ʩʪʫʧʝʥʝʤ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʽ 

ʩʠʪʫʘʮʽʾ. ɿʜʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʘʥʜʰʘʬʪʽʚ (ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ, 

ʣʽʩʦʚʠʭ ʽ ʩʪʝʧʦʚʠʭ ʤʘʩʠʚʽʚ, ʢʦʤʧʣʝʢʩʥʠʭ ʟʝʣʝʥʠʭ ʟʦʥ) ʟʙʝʨʽʛʘʪʠ ʦʩʥʦʚʥʽ 
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ʧʘʨʘʤʝʪʨʠ ʩʪʽʡʢʦʩʪʽ ʧʽʜ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʪʠʩʢʦʤ ʦʙʫʤʦʚʣʶʻ ʤʽʥʽʤʽʟʘʮʽʶ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ ʥʘ ʫʨʙʦʛʝʥʥʠʭ ʪʝʨʠʪʦʨʽʷʭ.  

ʈʦʟʨʦʩʪʘʥʥʷ ʤʽʩʪ ʪʘ ʫʪʚʦʨʝʥʥʷ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʝʢʩʧʘʥʩʽʾ ʧʨʠʤʽʩʴʢʠʭ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʟʤʽʥʶʻ ʭʘʨʘʢʪʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪ ʾʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ [183, 208]. 

ɺ ʮʽʣʦʤʫ, ʮʝ ʧʦʨʫʰʫʻ ʩʪʘʣʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʚʠʢʣʠʢʘʻ ʪʘ ʧʦʪʝʥʮʽʶʻ 

ʥʝʙʝʟʧʝʯʥʽ ʷʚʠʱʘ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʫʨʙʦʩʠʩʪʝʤʠ. ʄʽʞ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʩʪʫʧʝʥʝʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʡ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʽʩʥʫʻ ʧʨʷʤʠʡ ʪʘ 

ʟʚʦʨʦʪʥʠʡ ʟʚËʷʟʦʢ, ʧʨʠ ʷʢʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʪʠʩʢ ʥʘ ʧʨʠʤʽʩʴʢʽ ʧʨʠʨʦʜʥʽ 

ʪʝʨʠʪʦʨʽʾ ʽʥʽʮʽʶʻ ʧʝʚʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ ʧʦʜʽʡ, ʩʭʝʤʘʪʠʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 2.1.  

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ʮʠʢʣʫ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʠʩʪʝʤʽ çʤʽʩʪʦ ï

ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè 

 

ɽʢʦʣʦʛʽʯʥʘ 
ʜʝʛʨʘʜʘʮʽʷ 
ʤʽʩʴʢʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ

ɽʢʩʧʘʥʩʽʷ 
ʧʨʠʤʽʩʴʢʠʭ 
ʧʨʠʨʦʜʥʠʭ 
ʪʝʨʠʪʦʨʽʡ

ɿʤʽʥʘ 
ʭʘʨʘʢʪʝʨʫ 
ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʨʠʨʦʜʥʠʭ 
ʨʝʩʫʨʩʽʚ

ɿʤʽʥʘ ʩʪʘʣʦʩʪʽ 
ʧʨʠʨʦʜʥʠʭ 
ʩʠʩʪʝʤ

ʇʦʩʠʣʝʥʥʷ 
ʧʦʪʝʥʮʽʘʣʫ 
ʥʝʙʝʟʧʝʯʥʠʭ 
ʷʚʠʱ
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ʉʭʝʤʘ ʜʝʤʦʥʩʪʨʫʻ ʮʠʢʣ ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, 

ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʨʽʚʥʦʚʘʛʫ ʩʠʩʪʝʤʠ çʤʽʩʪʦ ï ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè ʟʘ ʤʝʭʘʥʽʟʤʦʤ 

ʧʦʟʠʪʠʚʥʦʾ ʟʚʦʨʦʪʥʦʾ ʜʽʾ:  

 ʤʽʩʪʦ ʚʠʟʥʘʯʘʻ ʜʝʛʨʘʜʘʮʽʶ ʪʘ ʨʫʡʥʽʚʥʽ ʧʨʦʮʝʩʠ ʥʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ, 

ʟʙʽʣʴʰʫʻ ʟʘʛʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢ ʪʘ ʧʽʜʩʠʣʶʻ ʾʭ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ;  

 ̫ ʢ ʥʘʩʣʽʜʦʢ, ʩʫʪʪʻʚʦ ʟʤʽʥʝʥʽ ʪʘ ʩʧʦʪʚʦʨʝʥʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ 

ʧʨʠʩʢʦʨʶʶʪʴ ʜʝʛʨʘʜʘʮʽʶ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʆʪʞʝ, ʙʫʤʝʨʘʥʛ ʥʘʩʣʽʜʢʽʚ ʧʨʦʮʝʩʽʚ, ʚʽʜʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩ. 2.1, 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʤʽʩʴʢʦʾ ʩʠʩʪʝʤʠ. ʄʽʩʪʦ ʥʝ ʣʠʰʝ ʬʦʨʤʫʻ ʫʨʙʦʛʝʥʥʦ-

ʪʝʭʥʦʛʝʥʥʠʡ ʪʠʩʢ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʡ ʘʨʝʘʣ, ʘʣʝ ʡ ʩʘʤʝ ʬʫʥʢʮʽʦʥʫʻ ʚ ʫʤʦʚʘʭ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʢʣʘʣʘʩʷ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʪʠʩʢʫ. ɺʽʜʙʫʚʘʶʪʴʩʷ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

(ʙʽʦʣʦʛʽʯʥʠʭ, ʤʽʥʝʨʘʣʴʥʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ, ʣʘʥʜʰʘʬʪʥʠʭ), ʱʦ, ʩʚʦʻʶ ʯʝʨʛʦʶ, 

ʟʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʥʠʭ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ ʯʠʥʥʠʢʽʚ ʩʧʨʠʯʠʥʷʻ 

ʝʢʩʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʟʘʩʘʜʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʦʙʤʝʞʝʥʥ ̫ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ 

ʧʝʨʝʭʽʜ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʮʝʥʘʨʽʶ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʎʽʣʝʡ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ (ʎʉʈ) ʤʘʶʪʴ ʩʪʘʪʠ ʧʨʽʦʨʠʪʝʪʦʤ ʜʣʷ ʤʽʩʴʢʠʭ ʛʨʦʤʘʜ.  

ɸʥʘʣʽʟ ʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ çʤʽʩʪʦ ï ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè ʜʦʟʚʦʣʷʻ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʤʽʩʴʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ [209]. ɺʽʥ 

ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ ʧʨʦʮʝʩʠ ʨʝʚʽʪʘʣʽʟʘʮʽʾ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ʟʘʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʩʧʨʠʷʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʥʦʚʘʮʽʡ, 

ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʤʘʢʩʠʤʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʩʦʮʽʘʣʴʥʠʭ ʝʬʝʢʪʽʚ.  

2.2 ʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʋʨʙʘʥʽʟʘʮʽʶ ʪʨʘʜʠʮʽʡʥʦ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʧʨʦʮʝʩ ʧʝʨʝʭʦʜʫ ʜʦ ʤʽʩʴʢʦʛʦ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʈʝʛʽʦʥʘʣʴʥʽ ʫʨʙʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʟʘʟʚʠʯʘʡ ʘʥʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ 
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ʩʠʩʪʝʤʫ ʨʦʟʩʝʣʝʥʥʷ ʫ ʚʝʣʠʢʠʭ, ʩʝʨʝʜʥʽʭ, ʤʘʣʠʭ ʤʽʩʪʘʭ  ̔ʤʝʛʘʧʦʣʽʩʘʭ. ɺʪʽʤ, 

ʫʨʙʘʥʽʟʘʮʽʷ ʻ ʙʘʛʘʪʦʚʠʤʽʨʥʠʤ ʽ ʚʩʝʦʩʷʞʥʠʤ ʷʚʠʱʝʤ, ɦʦ ʚʧʣʠʚʘʻ ʥʘ ʚʩʽ ʩʬʝʨʠ 

ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ. ɼʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ, ʭʦʯʘ ʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʦʛʽʮʽ 

ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʫʩʽ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ 

ʘʩʧʝʢʪʠ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʥʷʪʪʷ ʜʝʤʦʛʨʘʬʽʯʥʦʾ, 

ʧʨʦʩʪʦʨʦʚʦʾ, ʪʘ ʩʦʮʽʘʣʴʥʦ- ʝʢʦʥʦʤʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚʞʝ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ 

[210]. ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ 

ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʩʢʣʘʜʦʚʠʭ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ [51, 211], ̫ ʢʽ ʫ ʩʚʦʾʡ 

ʩʫʢʫʧʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʡ (ʨʠʩ. 2.2).  

ʍʘʨʘʢʪʝʨ ʚʧʣʠʚʽʚ ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦʾ ʤʘʻ ʷʢ ʥʝʛʘʪʠʚʥʽ, ʪʘʢ ʡ ʧʦʟʠʪʠʚʥʽ 

ʩʪʦʨʦʥʠ. 

ɯʥʜʫʩʪʨʽʘʣʴʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʧʦʻʜʥʫʻ ʧʨʦʤʠʩʣʦʚʫ ʡ ʪʝʭʥʦʣʦʛʽʯʥʫ 

ʫʨʙʘʥʽʟʘʮʽʶ. ʇʨʦʤʠʩʣʦʚʘ ʫʨʙʘʥʽʟʘʮʽʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʩʦʮʽʡʦʚʘʥʘ ʟ 

ʥʝʛʘʪʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʢʣʽʤʘʪʠʯʥʠʤʠ ʪʘ 

ʣʘʥʜʰʘʬʪʥʠʤʠ ʟʤʽʥʘʤʠ, ̔ʥʰʠʤʠ ʜʝʩʪʨʫʢʪʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ.  
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ʈʠʩʫʥʦʢ 2.2 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʩʢʣʘʜʦʚʠʭ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ: 

ʧʨʷʤʘ ʩʪʨʽʣʢʘ (Ÿ) ï ʚʥʝʩʦʢ ʩʢʣʘʜʦʚʦʾ ʚ ʟʘʛʘʣʴʥʠʡ ʫʨʙʘʥʽʟʘʮʽʡʥʠʡ ʧʨʦʮʝʩ; 

ʧʨʷʤʘ ʟʚʦʨʦʪʥʘ (ʯʝʨʚʦʥʘ) (Ŷ) ï ʚʧʣʠʚ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʥʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ; çʩʭʦʜʠʥʢʦʚʘè (ʯʦʨʥʘ) ʩʪʨʽʣʢʘ ï ʣʽʤʽʪʫʶʯʠʡ ʚʧʣʠʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʩʧʨʠʷʻ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʢʣʘʜʥʠʭ ʪʦʚʘʨʽʚ 

(ʤʘʰʠʥʠ, ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ), ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ (ʧʘʪʝʥʪʽʚ, 

ʣʽʮʝʥʟʽʡ, ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʩʢʦʤ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ 

ʜʦʙʫʚʥʦʾ ʪʘ ʧʝʨʚʠʥʥʦʾ ʧʝʨʝʨʦʙʥʦʾ ʛʘʣʫʟʝʡ. ʄʽʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʪʨʠʤʫʶʪʴ 

ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʚʽʜ ʫʨʙʘʥʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʫʜʦʚʠʭ, 

ʬʽʥʘʥʩʦʚʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʦʙʤʽʥʫ, ʩʧʨʠʷʪʣʠʚʽʰʠʤ ʫʤʦʚʘʤ ʜʣʷ ʽʥʥʦʚʘʮʽʡ ʪʘ ̔ ʥʚʝʩʪʠʮʽʡ. 

ʋʨʙʘʥʽʟʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ 

ʚʠʪʨʘʪ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʩʪʦʨʦʚʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ, ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʪʘ ʨʦʟʚʠʪʢʫ ʩʧʽʣʴʥʦʾ ʣʦʛʽʩʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ʉʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʩʫʧʨʦʚʦʜʞʫʻ ʡ ʯʘʩʪʢʦʚʦ ʜʝʪʝʨʤʽʥʫʻ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʧʝʨʝʜʫʩʽʤ, ʤʽʩʪ. 

ʋʨʙʘʥʽʟʘʮʽʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ̒  ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʘʢʪʠʚʽʟʘʮʽʾ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ [212]. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʫʧʨʘʚʣʽʥʥʽ ʙʝʟʧʝʢʦʶ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɿʘʜʦʚʦʣʝʥʥʷ ʚʩʴʦʛʦ ʩʧʝʢʪʨʘ ʧʦʪʨʝʙ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʦʜʦʚʦʣʴʯʝ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʠʤʫʣʶʻ ʫʨʙʘʥʽʟʘʮʽʶ ʘʛʨʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɽʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʩʪʘʣʦʛʦ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʚʽʜʤʦʚʠ ʚʽʜ ʝʢʩʪʝʥʩʠʚʥʠʭ ʬʦʨʤ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ 
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ʛʦʩʧʦʜʘʨʩʪʚʘ, ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚʩʽʭ ʚʠʜʽʚ. ʉʫʢʫʧʥʽʩʪʴ ʩʠʩʪʝʤ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʷʢʘ ʚʠʤʘʛʘʻ ʛʘʨʘʥʪʽʡ ʙʝʟʧʝʢʠ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. 

ʉʝʨʝʜ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 2.2 ʩʢʣʘʜʦʚʠʭ ʣʠʰʝ ʜʝʤʦʛʨʘʬʽʯʥʘ 

ʫʨʙʘʥʽʟʘʮʽʷ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʚʽʜʩʦʪʢʦʤ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ.  

ʇʽʜ ʝʢʦʣʦʛʽʯʥʦʶ ʫʨʙʘʥʽʟʘʮʽʻʶ ʨʦʟʫʤʽʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʥʝʛʘʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, ʟʦʢʨʝʤʘ, ʜʝʛʨʘʜʘʮʽ ̫ʪʘ ʚʠʩʥʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʚʪʨʘʪʘ ʣʘʥʜʰʘʬʪʽʚ, ʟʤʽʥʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʦʩʠʩʪʝʤ, 

ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʮʠʢʣʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝ ʣʠʰʝ ʚ ʤʝʞʘʭ ʤʽʩʴʢʠʭ 

ʧʦʩʝʣʝʥʴ, ʘʣʝ ʡ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ, ʚʠʟʥʘʯʘʶʯʠ ʩʪʫʧʽʥʴ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʧʽʜ ʪʠʩʢʦʤ ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ.  

ɽʢʦʣʦʛʽʯʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʤʦʞʝ ʯʘʩʪʢʦʚʦ ʟʙʽʛʘʪʠʩʷ ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʡ 

ʢʽʣʴʢʽʩʥʦ ʚʠʤʽʨʶʚʘʪʠʩ ̫ʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʯʘʩʪʢʠ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʟʝʤʝʣʴ ʫ 

ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ ʨʝʛʽʦʥʫ ʘʙʦ ʢʨʘʾʥʠ. ʊʘʢʠʡ ʢʽʣʴʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʜʦʣʶ ʰʪʫʯʥʦʾ ʧʦʚʝʨʭʥʽ ʤʽʩʴʢʦʛʦ ʘʨʝʘʣʫ.  

ʋ ʩʪʨʫʢʪʫʨʽ ʩʢʣʘʜʦʚʠʭ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ 

ʚʠʦʢʨʝʤʠʪʠ ʜʫʘʣʽʟʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ʥʘ ʨʠʩ. 2 ʧʦʟʥʘʯʝʥʦ ʯʦʨʥʦʶ ʪʘ 

ʯʝʨʚʦʥʦʶ ʩʪʨʽʣʢʘʤʠ). ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʝʣʝʤʝʥʪʠ ʜʦʚʢʽʣʣʷ, ʚʢʣʶʯʥʦ ʟ 

ʙʽʦʣʦʛʽʯʥʠʤʠ ʧʦʧʫʣʷʮʽʷʤʠ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʶʜʩʴʢʦʶ), ʚʠʩʪʫʧʘʶʪʴ ʦʩʥʦʚʥʠʤʠ 

ʨʝʮʠʧʽʻʥʪʘʤʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʫʨʙʘʥʽʟʘʮʽʾ (ʥʘ ʨʠʩ. 2 

ʮʝʡ ʚʧʣʠʚ ʧʦʟʥʘʯʝʥʦ ʯʦʨʥʦʶ ʩʪʨʽʣʢʦʶ). ʉʘʤʝ ʪʘʢʠʡ ʪʠʩʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʜʝʛʨʘʜʘʮʽ ʾʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʨʫʰʝʥʥʷ ʤʝʞ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ 

ʩʠʩʪʝʤʠ çʤʽʩʪʦ ï ʜʦʚʢʽʣʣʷè.  

ɿʤʽʥʘ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʢʣʘʜʘʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʾʭ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʪʨʠʤʫʻ ʦʙʩʷʛʠ ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʦʣʦʛʽʯʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʚʠʩʪʫʧʘʻ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʚʩʽʭ 

ʧʦʜʘʣʴʰʠʭ ʝʚʦʣʶʮʽʡʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʟʫʤʦʚʣʶʶʯʠ ʾʭ ʨʝʩʫʨʩʥʦʶ 

ʦʙʤʝʞʝʥʽʩʪʶ. ʁʜʝʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦ ʚʠʯʝʨʧʥʽʩʪʴ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʜʞʝʨʝʣ 
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ʝʥʝʨʛʽʾ, ʟʝʤʝʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɸʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʷʢʦʩʪʽ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʦʙʩʷʛʽʚ ʾʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ̫ʢʽ ʚʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ, ʩʪʚʦʨʶʶʪʴ ʧʨʠʨʦʜʥʽ ʙʘʨôʻʨʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ, ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʩʪʨʠʤʫʶʪ ɹʪʝʤʧʠ ʫʨʙʘʥʽʟʘʮʽʾ.  

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ çʝʢʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷè ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʢʦʨʜʦʥʽʚ, 

ʟʫʤʦʚʣʝʥʠʭ ʽʤʧʝʨʘʪʠʚʦʤ ʟʙʝʨʽʛʘʥʥʷ ʧʦʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʯʘʩʪʠʥʠ ʝʢʦʩʠʩʪʝʤ, ʪʘʢ ʟʚʘʥʦʾ çʜʠʢʦʾ ʧʨʠʨʦʜʠè, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʽʜʪʨʠʤʘʥʥʽ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ ʪʝʨʠʪʦʨʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʘʤʝ 

ʝʢʦʣʦʛʽʯʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʯʝʨʝʟ ʦʙʤʝʞʝʥʽʩʪʴ ʧʨʠʨʦʜʥʦ-ʩʠʨʦʚʠʥʥʠʭ  ̔

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʢʦʥʫʻ ʨʦʣʴ ʯʠʥʥʠʢʘ, ʱʦ ʣʽʤʽʪʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ ʫʨʙʘʥʽʟʘʮʽʾ (ʮʝʡ ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʨʠʩ. 2 ʧʦʟʥʘʯʝʥʦ ʯʝʨʚʦʥʦʶ 

ʩʪʨʽʣʢʦʶ).  

ɺʽʜʪʘʢ, ʝʢʦʣʦʛʽʯʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʩʪʘʣʦʩʪʽ ʩʠʩʪʝʤʠ 

çʤʽʩʪʦ ï ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè ʪʘ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ.  

2.3 ʈʦʟʨʦʙʣʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ 

2.3.1 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʟʤʽʥʥʠʭ ʜʣʷ ʽʥʜʠʢʘʪʦʨʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ 

ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʦʙʣʽʢ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ 

ʮʽʣʽʩʥʽʡ ʩʠʩʪʝʤʽ çʤʽʩʪʦ ï ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʯʝʨʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ̔ʥʪʝʛʨʘʣʴʥʦʛʦ ʽʥʜʠʢʘʪʦʨʫ ʫʨʙʘʥʽʟʘʮʽʾ.  

ʈʦʟʨʦʙʣʝʥʦ ̔ ʥʜʠʢʘʪʦʨʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʟ ʤʝʪʦʶ ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʽʚʥʽʚ ʥʝʙʝʟʧʝʢʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ (ɸʊʆ) ʋʢʨʘʾʥʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ 
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ʤʝʪʦʜ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʦʬʽʮʽʡʥʠʭ ʜʘʥʠʭ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʪʘʪʠʩʪʠʢʠ.  

ʇʦʢʘʟʥʠʢʠ, ʟ ʷʢʠʭ ʩʬʦʨʤʦʚʘʥʠʡ ʽʥʜʠʢʘʪʦʨ, ʦʙʨʘʥʽ ʟʘ ʥʘʩʪʫʧʥʠʤ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ [185]. 

ʇʦʢʘʟʥʠʢ ʱʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ ï ɟpop.urb,. ɦ ʦ ʚʽʜʦʙʨʘʞʘʻ 

ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ ʚ ʤʝʞʘʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, 

ʚʠʢʦʨʠʩʪʘʥʠʡ ̫ ʢ ʦʜʠʥ ʽʟ ʙʘʟʦʚʠʭ ʜʣʷ ʽʥʜʠʢʘʪʦʨʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʫʤʦʚʣʝʥʝ ʩʫʢʫʧʥʽʩʪʶ ʧʝʨʝʜʫʤʦʚ. ʇʦ-

ʧʝʨʰʝ, ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ, ʭʘʨʘʢʪʝʨ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʪʘ ʧʨʷʤʦ ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʟʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʥʷ 

ʦʙʩʷʛʽʚ ʘʝʨʦʟʦʣʴʥʠʭ, ʨʽʜʢʠʭ, ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʬʦʨʤʫʻ 

ʜʦʜʘʪʢʦʚʠʡ ʪʠʩʢ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ. ʇʦ-ʜʨʫʛʝ, ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ ʟʘʛʦʩʪʨʶʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʽʥʞʝʥʝʨʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʤʽʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤ, ʷʢ ʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʶʪ ɹʨʠʟʠʢʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ʅʉ) ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʇʦ-ʪʨʝʪʻ, 

ʱʽʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ̔ʟʙʠʨʘʶʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ ʩʣʫʞʙʦʶ. ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʨʝʛʫʣʷʨʥʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʪʘ ʧʦʨʽʚʥʶʚʘʥʽʩʪʴ ʤʽʞ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʦʜʠʥʠʮʷʤʠ [185]. 

ʇʦʢʘʟʥʠʢ ʯʘʩʪʢʠ ʧʣʦʱʽ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚʽʜʥʦʩʥʦ ʟʘʛʘʣʴʥʦʾ 

ʪʝʨʠʪʦʨʽ ʾɸʊʆ ï Surb, ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʧʨʦʩʪʦʨʦʚʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʫ. 

ʇʦʢʘʟʥʠʢ, ʧʝʨʰ ʟʘ ʚʩʝ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʣʦʱʫ h ʪʫʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʤʽʩʪ. ʐʪʫʯʥʘ 

ʧʦʚʝʨʭʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʧʨʦʥʠʢʥʦʶ ʧʦʚʝʨʭʥʝʶ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ (ʫʱʽʣʴʥʝʥʥʷ, ʨʦʟʧʫʰʝʥʥʷ, ʚʠʚʽʪʨʶʚʘʥʥʷ), 

ʧʦʨʫʰʝʥʴ ʛʘʟʦ- ʪʘ ʚʦʜʦʦʙʤʽʥʫ, ʘʙʦ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʛʝʨʤʝʪʠʯʥʦʶ (ʽʟʦʣʴʦʚʘʥʦʶ) 

ʧʦʚʝʨʭʥʝʶ ʘʩʬʘʣʴʪʦʚʦʛʦ ʪʘ ʙʝʪʦʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʫʣʠʮʴ, ʜʦʨʽʛ, ʜʘʭʽʚ, ʙʫʜʽʚʝʣʴ, 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ, ʧʦʨʫʰʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʦʱʦ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʪʘʢʽ 

ʧʦʚʝʨʭʥ ̔ʚʠʢʣʶʯʝʥʽ ʟ ʧʨʠʨʦʜʥʦʛʦ ʢʨʫʛʦʦʙʽʛʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʜʝʩʪʨʫʢʪʠʚʥʽ 
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ʧʨʦʮʝʩʠ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ, ʟʦʢʨʝʤʘ, ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʚʦʜʦʦʙʤʽʥʫ ʪʘ ʨʝʞʠʤʫ ʚʦʜʥʦʛʦ ʩʪʦʢʫ, ʪʝʧʣʦʦʙʤʽʥʫ, ʥʝʙʝʟʧʝʯʥʽ ʛʝʦʣʦʛʽʯʥʽ 

ʷʚʠʱʘ,  ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟ ʧʨʠʨʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʷʮʽʾ ʡ ʚʽʜʥʦʚʣʝʥʥʷ. ʉʘʤʝ 

ʰʪʫʯʥʝ ʧʦʢʨʠʪʪʷ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʫʪʚʦʨʝʥʥʷ ʦʩʪʨʦʚʽʚ ʪʝʧʣʘ ʚ ʤʽʩʪʘʭ, ̔ʥʰʠʭ 

ʧʨʦʷʚʽʚ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ [213]. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʦʨʫʰʫʻʪʴʩʷ ʛʣʦʙʘʣʴʥʘ ʩʪʘʣʽʩʪʴ 

ʪʝʨʠʪʦʨʽʾ. ʇʦʰʠʨʝʥʥʷ ʰʪʫʯʥʦʾ ʧʦʚʝʨʭʥʽ ʚ ʤʝʞʘʭ ʤʽʩʪ ʽ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ 

ʧʦʚ'ʷʟʘʥʝ ʟ ʪʨʘʥʩʧʦʨʪʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʙʫʜʽʚʥʠʮʪʚʦʤ ʪʘ ʟʤʽʥʘʤʠ 

ʭʘʨʘʢʪʝʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ʌʘʢʪʠʯʥʦ ʚʩʷ ʪʝʨʠʪʦʨʽʷ ʤʽʩʪʘ ʻ ʫʤʦʚʥʦ 

ʥʝʧʨʦʥʠʢʥʦʶ, ʦʩʢʽʣʴʢʠ ʥʘʚʽʪʴ ʤʽʩʴʢʽ ʟʝʣʝʥʽ ʟʦʥʠ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʥʘʣʝʞʘʪʴ ʜʦ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ ʪʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʊʦʞ, ʯʘʩʪʢʘ 

ʪʝʨʠʪʦʨʽʾ, ʟʘʡʥʷʪʦʾ ʤʽʩʪʘʤʠ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ 

ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʟʚʦʣʷʻ, ʚ ʧʦʜʘʣʴʰʦʤʫ, 

ʚʠʟʥʘʯʠʪʠ ʝʢʦʣʦʛʽʯʥʽ ʢʦʨʜʦʥʠ ʫʨʙʘʥʽʟʘʮʽʾ, ʪʘ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ 

ʢʽʣʴʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ.  

ʇʦʻʜʥʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʯʘʩʪʢʠ ʪʝʨʠʪʦʨʽʾ, ʟʘʡʥʷʪʦʾ 

ʤʽʩʴʢʠʤʠ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ, ʟʘʙʝʟʧʝʯʫʻ ʟʙʘʣʘʥʩʦʚʘʥʫ ʦʮʽʥʢʫ 

ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʢʦʤʙʽʥʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ 

ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʢʽʣʴʢʽʩʥʫ ʩʢʣʘʜʦʚʫ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʯʝʨʝʟ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʪʘʢ ʽ ʧʨʦʩʪʦʨʦʚʫ, ʷʢʘ ʬʽʢʩʫʻʪʴʩʷ ʯʝʨʝʟ ʨʦʟʰʠʨʝʥʥʷ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʦʜʥʦʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʽʥʜʠʢʘʪʦʨʽʚ ʜʘʻ ʟʤʦʛʫ ʫʥʠʢʥʫʪʠ ʥʘʜʤʽʨʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʟʙʝʨʽʛʘʶʯʠ ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. 

ɿʥʘʯʝʥʥʷ ʦʙʦʭ ʧʦʢʘʟʥʠʢʽʚ ʫʨʙʦʛʝʥʥʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ (ʟʘ ʚʠʥʷʪʢʦʤ ɸʈ 

ʂʨʠʤ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʠʭ), ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ [29, 214] ʪʘ ʥʦʨʤʘʣʽʟʦʚʘʥʦ ʚ ʤʝʞʘʭ [0, 1] ̔ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʘʢʩʠʤʘʣʴʥʦ-ʤʽʥʽʤʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ Pandas ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python [199]. ɺʽʜʤʽʪʠʤʦ ʪʘʢʦʞ, ʱʦ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʚʩʽʭ 

ʚʠʱʝʦʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʽʩʪʦ ʂʠʾʚ ʨʦʟʛʣʷʜʘʣʦʩʴ ʥʝ ʷʢ ʦʢʨʝʤʘ 
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ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʦʜʠʥʠʮʷ, ʘ ʚ ʩʢʣʘʜʽ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʻ ʫʤʦʚʦʶ 

ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʤʝʛʘʧʦʣʽʩʫ ʥʘ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 1 ɼʦʜʘʪʢʫ ɻ, ʘ ʛʨʘʬʽʯʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ  ʥʘ ʨʠʩ. 2.3.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʥʥʠʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ 

ʫʩʪʨʽʡ ʋʢʨʘʾʥʠ, ʤʽʩʪʦ ʂʠʾʚ ʫ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʯʘʩʪʠʥʘ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ.  

 

ʈʠʩʫʥʦʢ 2.3 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʪʢʠ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ 

ʨʝʛʽʦʥʽʚ ʪʘ ʱʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ  

 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.3 ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽ ʾɸʊʆ. ɿʘʛʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʻ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ 

ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘ ʦʙʤʝʞʝʥʠʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ.  
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2.3.2 ɸʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ɯʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ɯec.urb)̔ ̔-ʛʦ ʨʝʛʽʦʥʫ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ̫ ʢ 

ʣʽʥʽʡʥʘ ʢʦʤʙʽʥʘʮʽʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɦ ʽʣʴʥʦʩʪʽ ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ (ɟpop.urb) ʪʘ ʯʘʩʪʢʠ ʪʝʨʠʪʦʨʽʾ, ʟʘʡʥʷʪʦʾ ʤʽʩʴʢʠʤʠ ʥʘʩʝʣʝʥʠʤʠ 

ʧʫʥʢʪʘʤʠ, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʨʝʛʽʦʥʫ (Surb), ʚʟʷʪʠʤʠ ʟ ʨʽʚʥʠʤʠ ʚʘʛʦʚʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ [212, 215]: 

ὍȢ Ὧ ” Ȣ Ὧ Ὓ ȟ ςȢρ 

ʜʝ (ɟpop.urb)n ̔ ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ɦ ʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ i-ʛʦ 

ʨʝʛʽʦʥʫ; (Surb)
n ̔ ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʫ ʯʘʩʪʢʠ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ, 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ i-ʛʦ ʨʝʛʽʦʥʫ, k  ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ВὯ ρ, Ὧ= Ὧ = 0,5. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʘʪʠʩʪʠʯʥʽ ʧʽʜʭʦʜʠ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʦʜʽʚ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (Principal Component Analysis  PCA), ʝʥʪʨʦʧʽʾ, 

ʘʥʘʣʽʪʠʯʥʦʾ ʽʻʨʘʨʭʽʾ [216] ʚʠʷʚʠʣʠʩʷ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʦʙʤʝʞʝʥʠʤʠ. ʇʦ-ʧʝʨʰʝ, 

ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʤʽʥʥʠʭ 

(ʙʽʣʴʰʝ ʥʽʞ 5 ʟʤʽʥʥʠʭ) ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʽ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʤʦʜʝʣʝʡ [217]. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʜʚʦʭ 

ʟʤʽʥʥʠʭ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʦʙʫʜʦʚʫ ʧʦʚʥʦʮʽʥʥʦʾ ʢʦʨʝʣʷʮʽʡʥʦʾ ʘʙʦ ʢʦʚʘʨʠʘʮʽʡʥʦʾ 

ʤʘʪʨʠʮʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʛʘʜʘʥʠʭ ʤʝʪʦʜʽʚ. ʇʦ-ʜʨʫʛʝ, ʭʦʯʘ ʦʙʩʷʛ ʚʠʙʽʨʢʠ (24 

ʨʝʛʽʦʥʠ) ̒  ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʦʢʨʝʤʠʭ ʦʧʠʩʦʚʠʭ ʩʪʘʪʠʩʪʠʢ, ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʫ ʤʝʞʘʭ ʤʝʪʦʜʽʚ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʘʥʘʣʽʟʫ [218]. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʧʦʙʫʜʦʚʠ ʚʘʛʦʚʠʭ 

ʤʦʜʝʣʝʡ, ʜʝ ʨʠʟʠʢ ʧʝʨʝʦʮʽʥʢʠ ʨʦʣʽ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʪʘʻ ʩʫʪʪʻʚʠʤ 

ʬʘʢʪʦʨʦʤ ʧʦʭʠʙʢʠ. ʂʨʽʤ ʪʦʛʦ, ʦʙʠʜʚʘ ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʜʥʦʪʠʧʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʫʨʙʘʥʽʟʘʮʽʾ (ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʯʘʩʪʢʫ ʫʨʙʘʥʽʟʦʚʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ), ʽ ʪʦʤʫ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʚʘʛʦʤʽʩʪʴ. ʎʝ ʩʪʚʦʨʶʻ 

ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʫ ʨʽʚʥʦʚʘʞʥʦʛʦ ʚʘʛʦʚʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʠʡ 

ʤʘʻ ʣʦʛʽʯʥʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʫ ʧʝʨʝʚʘʛʫ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ̔ʥʪʝʛʨʘʣʴʥʦʛʦ 

ʽʥʜʠʢʘʪʦʨʘ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʦʙʤʝʞʝʥʽʩʪʴ ʟʤʽʥʥʠʭ, ʥʝʚʝʣʠʢʠʡ ʦʙʩʷʛ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʨʽʚʥʦʟʥʘʯʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʫ ʧʨʘʢʪʠʮʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʝʢʩʧʝʨʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ. 

ʈʽʚʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʦʙʨʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʝʥʽ, ʧʦ-ʧʝʨʰʝ, ʟʘ 

ʚʣʘʩʥʠʤ ʝʢʩʧʝʨʪʥʠʤ ʦʮʽʥʶʚʘʥʥʷʤ ʚʘʛʦʤʦʩʪʽ ʾʭ ʚʢʣʘʜʽʚ ʚ ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ. ʇʦ-ʜʨʫʛʝ, ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʚʘʞʣʠʚʦʩʪʽ ʪʘ ʬʦʨʤʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʷʢʽ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʫʥʽʬʽʢʦʚʘʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʦʙôʻʢʪʘ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ [186]. ɺ ʦʟʥʘʯʝʥʽʡ ʤʝʪʦʜʠʮʽ ʜʣʷ ʦʮʽʥʢʠ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦ ʢʦʞʥʦʤʫ ʦʮʽʥʦʯʥʦʤʫ ʢʨʠʪʝʨʽʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʙʣʠʮʶ ʟʥʘʯʫʱʦʩʪʽ ʧʦʢʘʟʥʠʢʘ, ̫ʢʠʡ ʦʮʽʥʶʻʪʴʩʷ (ʪʘʙʣ. 2.1). 

 

ʊʘʙʣʠʮʷ 2.1  ʈʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ ʧʦʢʘʟʥʠʢʘ, ʷʢʠʡ ʦʮʽʥʶʻʪʴʩʷ  

 ̄ ɿʥʘʯʫʱʽʩʪʴ ɺʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ 

1 ɿʦʚʩʽʤ ʥʝ ʚʧʣʠʚʘʻ 0 

2 
ʇʦʪʨʽʙʥʠʡ, ʪʘ ʥʝ ʦʙʦʚôʷʟʢʦʚʠʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ 

(ʩʣʘʙʦ ʚʧʣʠʚʘʻ) 
0,25 

3 ɯʩʪʦʪʥʦ ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʤʝʪʠ (ʚʧʣʠʚʘʻ) 0,5 

4 
ɺʽʜʩʫʪʥʽʩʪʴ ʝʣʝʤʝʥʪʫ ʧʝʨʝʰʢʦʜʞʘʻ ʜʦʩʷʛʥʝʥʥʶ ʤʝʪʠ 

(ʚʧʣʠʚʘʻ ʜʦʩʪʘʪʥʴʦ ʩʠʣʴʥʦ) 
0,75 

5 ʅʝʦʙʭʽʜʥʠʡ ʝʣʝʤʝʥʪ 1,0 

 

ʆʙʯʠʩʣʝʥʽ ʧʦʢʘʟʥʠʢʠ ɟpop.urb ʪʘ Surb, ʪʘ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʟʘ ʨʝʛʽʦʥʘʤʠ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 1 ɼʦʜʘʪʢʫ ɻ. 

ʈʘʥʞʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʫ ʧʝʚʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ  ʚʽʜ ʥʘʡʚʠʱʦʛʦ ʜʦ ʥʘʡʥʠʞʯʦʛʦ ʟʥʘʯʝʥʥʷ  ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʫʨʙʘʥʽʟʘʮʽʾ. ʁʦʛʦ ʤʝʪʘ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʧʦʟʠʮʽʾ ʢʦʞʥʦʛʦ 

ʨʝʛʽʦʥʫ ʫ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ. ʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʦʟʥʘʯʝʥʠʤ 

ʽʥʜʠʢʘʪʦʨʦʤ ʧʦʢʘʟʘʥʝ ʥʘ ʜʽʘʛʨʘʤʽ ʨʠʩ. 2.4. 
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ɸʥʘʣʽʟ ʜʽʘʛʨʘʤʠ ʩʚʽʜʯʠʪʴ, ʱʦ ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʚʽʜʨʽʟʥʷʣʘʩʷ 

ʚʽʜ ʽʥʰʠʭ ʥʘʡʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ɯec.urb ʟʘ 

ʨʘʭʫʥʦʢ ʤʘʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ, ʟʘʡʥʷʪʦʾ ʤʽʩʪʘʤʠ, (Surb)n = 1, ʟʘ ʫʤʦʚʠ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʛʦ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, (ɟpop.urb)n = 0,55. 

ɯʥʰʽ ɸʊʆ ʟʘ ʜʽʘʧʘʟʦʥʘʤʠ ʽʥʜʠʢʘʪʦʨʫ, ʫʤʦʚʥʦ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ.  

ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʘ, ʍʘʨʢʽʚʱʠʥʘ, ʃʫʛʘʥʱʠʥʘ ʩʢʣʘʜʘʶʪʴ ʛʨʫʧʫ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʦʜʥʦʯʘʩʥʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦ ʫʨʙʘʥʽʟʦʚʘʥʠʭ (ʨʽʚʝʥʴ ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʚʽʜʧʦʚʽʜʥʦ, 0,84, 0,81, 0,87 [29]), ʟ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚʘʞʢʦʾ ʪʘ 

ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʫ, ʝʥʝʨʛʝʪʠʢʠ.  
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ʈʠʩʫʥʦʢ 2.4 ï ʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ɯec.urb 

 

ɺʦʣʠʥʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ɺʽʥʥʠʮʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ 

ɸʊʆ ʩʢʣʘʜʘʶʪʴ ʛʨʫʧʫ ʟ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʽʥʜʝʢʩʫ ɯec.urb, ʧʨʠ ʥʠʟʴʢʠʭ 

ʟʥʘʯʝʥʥʷʭ ʚʽʜʩʦʪʢʫ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ (ʨʽʚʝʥʴ ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʚʽʜʧʦʚʽʜʥʦ, 0,52, 0,44, 0,56, 0,51, 0,45 [29]), ʷʢʝ ʱʽʣʴʥʦ ʨʦʟʤʽʱʝʥʝ ʚ ʥʝʚʝʣʠʢʠʭ 

ʟʘ ʪʝʨʠʪʦʨʽʻʶ ʤʽʩʪʘʭ. ɺʠʢʣʶʯʝʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʪʝʨʠʪʦʨʽʷ ʷʢʦʾ ʥʘʩʠʯʝʥʘ ʤʽʩʪʘʤʠ ʤʘʡʞʝ ʪʘʢ ʩʘʤʝ ʱʽʣʴʥʦ, ʷʢ ʽ ɼʦʥʝʮʴʢʘ. 

ɼʦ ɯɯɯ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴʩʷ ʆʜʝʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ, 

ʍʝʨʩʦʥʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ʂʠʾʚʩʴʢʘ, ʉʫʤʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʱʦ 

ʨʽʟʥʷʪʴʩʷ ʷʢ ʟʘ ʨʽʚʥʷʤʠ ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʪʘʢ ʡ ʩʢʣʘʜʦʚʠʤʠ 

ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ɿʘʛʘʣʦʤ, ʛʨʫʧʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʝʥʪʨʘʣʴʥʠʭ 

ʪʘ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʝʡ ʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ 

ʧʝʨʝʚʘʞʥʠʤ ʨʦʟʚʠʪʢʦʤ ʘʛʨʘʨʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʛʨʫʧʠ çɹè ï ʣʝʛʢʦʾ, 

ʭʘʨʯʦʚʦʾ, ʧʝʨʝʨʦʙʥʦʾ. 

ʏʝʪʚʝʨʪʫ ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ, 

ɿʘʢʘʨʧʘʪʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʽ ʽʟ ʟʥʘʯʝʥʥʷʤ ʽʥʜʝʢʩʫ ɯec.urb ʤʝʥʰʝ 0,3 ʟʘ 

ʨʘʭʫʥʦʢ ʥʠʟʴʢʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʫ ʯʘʩʪʢʠ ʟʘʡʥʷʪʦʾ ʤʽʩʪʘʤʠ ʪʝʨʠʪʦʨʽʾ. 

ʅʘʪʦʤʽʩʪʴ, ʚʽʜʩʦʪʦʢ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʝʡ (ʢʨʽʤ ɿʘʢʘʨʧʘʪʩʴʢʦʾ) 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ: 0,63, 0,59, 0,65, 0,37, 0,61, ʚʽʜʧʦʚʽʜʥʦ [29]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʽʥʜʝʢʩʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʜʦʟʚʦʣʠʚ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʦʙʣʘʩʪ ̔ʟʘ ʨʽʚʥʝʤ ʫʨʙʦʛʝʥʥʦʾ ʥʘʩʠʯʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʨʽʟʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ ʘʛʨʝʛʘʮʽʾ ʥʘʩʝʣʝʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʙʨʘʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝ ʤʦʞʫʪʴ ʜʘʪʠ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʚʩʽʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ 

ʨʦʟʚʠʪʢʦʤ ʤʽʩʪ, ʚʦʥʠ ʚʘʞʣʠʚʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʧʝʨʰʠʡ ʢʨʦʢ ʫ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʽʥʜʝʢʩʽʚ ʽʥʜʠʢʘʪʦʨʫ 

ʫʨʙʦʛʝʥʥʦʩʪʽ, ʟʜʘʪʥʠʭ ʚʠʤʽʨʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʩʪʽʡʢʩ̔ʪɹ ʪʝʨʠʪʦʨʽʾ. 
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2.4 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ 

ʈʝʛʽʦʥʘʣʴʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟʫʤʦʚʠʣʘ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪ ̔ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʥʝ ʣʠʰʝ ʟʘ ʨʽʚʥʝʤ 

ʫʨʙʘʥʽʟʘʮʽʾ (ʚʽʜ 37 % ʜʣʷ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦ 90 % ʜʣʷ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ). 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʜʠʥʠʮʽ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʤʘʣʠʭ, ʩʝʨʝʜʥʽʭ ʽ ʚʝʣʠʢʠʭ ʤʽʩʪ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʫ ʩʫʢʫʧʥʦʩʪʽ ʣʠʰʝ ʙʣʠʟʴʢʦ 3 % 

ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ. ɺʦʜʥʦʯʘʩ, ʧʦʢʘʟʥʠʢʠ ʱʽʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʝ ʟʘʚʞʜʠ 

ʢʦʨʝʣʶʶʪʴ ̔ʟ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤ ʨʦʟʩʝʣʝʥʥʷ ʚ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ, ʜʣʷ ʢʦʨʝʢʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʢʘʟʥʠʢ ʨʝʘʣʴʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ (ɯʨʝʘʣʴʥ.ʫʨʙ), ʱʦ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʽ ʘʧʨʦʙʦʚʘʥʠʡ ʜʣʷ ʛʨʫʧ ʦʙʣʘʩʪʝʡ 

ʋʢʨʘʾʥʠ ʫ ʨʦʙʦʪʽ [219].  

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʩʧʝʮʠʬʽʢʫ ʨʦʟʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ 

ʜʠʩʧʨʦʧʦʨʮʽʾ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʤʘʣʠʭ, ʩʝʨʝʜʥʽʭ ʽ ʚʝʣʠʢʠʭ ʤʽʩʪ, ʥʘʤʠ ʙʫʣʦ 

ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʽʥʜʠʢʘʪʦʨʘ ʨʝʘʣʴʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʫʪʦʯʥʝʥʽʡ ʬʦʨʤʽ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʧʨʦʩʪʦʨʦʚʫ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ:   

˴̝̑̆́̌̎Ȣ̔̑ ̂ ˢ ˢ ˢ ˢȟ ςȢς 

ʜʝ: ʍ1 ï ʯʘʩʪʢʘ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʽʜʥʦʩʥʦ ʟʘʛʘʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥ ̫ʨʝʛʽʦʥʫ 

(ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʫ); ʍ2 ï ʯʘʩʪʢʘ ʤʽʩʴʢʠʭ ʧʦʩʝʣʝʥʴ ʫ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʧʦʩʝʣʝʥʴ; ʍ3 ï ʯʘʩʪʢʘ ʤʽʩʪ ʟ ʥʘʩʝʣʝʥʥʷʤ ʙʽʣʴʰʝ 50 ʪʠʩ.; ʍ4 ï ʯʘʩʪʢʘ ʤʽʩʪ ʫ 

ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ.  

ʇʘʨʘʤʝʪʨʠ ʍ1, ʍ2, ʍ3, ʍ4 ʙʫʣʠ ʦʙʯʠʩʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ [29, 

214, 222], ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʜʘʥʦ ʫ ʪʘʙʣ. 1 ɼʦʜʘʪʢʫ ˆ, ʘ 

ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ  ʚ ʪʘʙʣ. 2 ɼʦʜʘʪʢʫ .̂ 

ʅʘ ʦʩʥʦʚʽ ʣʽʥʽʡʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʽʥʜʠʢʘʪʦʨʽʚ ʨʝʘʣʴʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʨʦʟʨʘʭʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 
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ʫʨʙʘʥʽʟʘʮʽʾ (Iedu), ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʷʢ ʜʝʤʦʛʨʘʬʽʯʥʽ, ʪʘʢ ʡ ʝʢʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ 

ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ.  

Ὅ ὯϽὍȢ ὯϽὍ̝̑̆́̌̎Ȣ̨̔̑̂ȟ ςȢσ 

ʜʝ ὍȢ  ʟʥʘʯʝʥʥʷ ̔ ʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ i-ʛʦ ʨʝʛʽʦʥʫ; 

Ὅ̝̑̆́̌̎Ȣ̨̔̑̂ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʫ ʨʝʘʣʴʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ i-ʛʦ ʨʝʛʽʦʥʫ, k  ʚʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ, ВὯ ρ, Ὧ= Ὧ = 0,5. 

ʈʽʚʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʟʥʘʯʝʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ. 

ʈʦʟʨʘʭʦʚʘʥʽ ʪʘ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʟʘ ʨʽʚʥʷʥʥʷʤ (1.1) ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦ-

ʤʽʥʽʤʘʣʴʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ ʨʝʘʣʴʥʦʾ ʡ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 2.2. 

 

ʊʘʙʣʠʮʷ 2.2  ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ̔ʥʜʠʢʘʪʦʨʽʚ ʨʝʘʣʴʥʦʾ ʡ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

 ̄ ʈʝʛʽʦʥ ɯec.urb (ɯec.urb)n ɯʨʝʘʣ.ʫʨʙ (ɯʨʝʘʣ.ʫʨʙ)n ɯedu (ɯedu)
n 

1 ɺʽʥʥʠʮʴʢʘ 0,425 0,43 0,14 0 0,28 0,07 

2 ɺʦʣʠʥʩʴʢʘ 0,500 0,55 0,19 0,24 0.45 0.30 

3 ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 0,540 0,62 0,25 0.53 0.615 0.52 

4 ɼʦʥʝʮʴʢʘ 0,775 1,0 0,34 0.95 0.975 1 

5 ɾʠʪʦʤʠʨʩʴʢʘ 0,265 0,16 0,19 0.24 0.29 0.08 

6 ɿʘʢʘʨʧʘʪʩʴʢʘ 0,230 0,11 0,19 0.24 0.27 0. 

7 ɿʘʧʦʨʽʟʴʢʘ 0,355 0,32 0,24 0.48 0.47 0.05 

8 ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 0,470 0,5 0,20 0.29 0.45 0.30 

9 ʂʠʾʚʩʴʢʘ 0,590 0,70 0,26 0.57 0.665 0.58 

10 ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 0,270 0,17 0,23 0,43 0.39 0.22 

11 ʃʫʛʘʥʩʴʢʘ 0,500 0,55 0,35 1,0 0.825 0.80 

12 ʃʴʚʽʚʩʴʢʘ 0,165 0 0,19 0.24 0.23 0 

13 ʄʠʢʦʣʘʾʚʩʴʢʘ 0,365 0,33 0,22 0.38 0.425 0.26 

14 ʆʜʝʩʴʢʘ 0,400 0,39 0,21 0.33 0.425 0.26 

15 ʇʦʣʪʘʚʩʴʢʘ 0,300 0,22 0,19 0.24 0.315 0.11 

16 ʈʽʚʥʝʥʩʴʢʘ 0,375 0,34 0,14 0 0.24 0.013 

17 ʉʫʤʩʴʢʘ 0,320 0,25 0,20 0.29 0.355 0.17 

18 ʊʝʨʥʦʧʽʣʴʩʴʢʘ 0,405 0,39 0,14 0 0.26 0.04 

19 ʍʘʨʢʽʚʩʴʢʘ 0,505 0,56 0,21 0,33 0.49 0.35 

20 ʍʝʨʩʦʥʩʴʢʘ 0.358 0.32 0.22 0.38 0.42 0.26 

21 ʍʤʝʣʴʥʠʮʴʢʘ 0.450 0.47 0.21 0.33 0.455 0.32 

22 ʏʝʨʢʘʩʴʢʘ 0.315 0.25 0.19 0.24 0.325 0.12 

23 ʏʝʨʥʽʚʝʮʴʢʘ 0.390 0.37 0.15 0.05 0.275 0.06 

24 ʏʝʨʥʽʛʽʚʩʴʢʘ 0.240 0.12 0.19 0.24 0.275 0.06 
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ʆʪʞʝ, ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ  ̔ʥʜʝʢʩ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʥʘʚʝʜʝʥʦ ʥʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 2.5), ʚʨʘʭʦʚʫʻ ʢʣʶʯʦʚʽ 

ʯʠʥʥʠʢʠ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʚʧʣʠʚ 

ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

 

 

ʈʠʩʫʥʦʢ 2.5 ï ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚʽʜʥʦʩʥʦ 

ʨʽʚʥʷ ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ 

 

ʗʢ ʚʠʜʥʦ ʟ ʜʽʘʛʨʘʤʠ, ʩʧʽʚʧʘʜʽʥʥʷ ʨʘʥʛʽʚ ʟʘ ʜʚʦʤʘ ʦʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ ʂʠʾʚʱʠʥʠ ʪʘ, ʯʘʩʪʢʦʚʦ, ɼʦʥʝʯʯʠʥʠ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʣʠʰʝ 

ʯʘʩʪʢʫ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʟʘʛʘʣʴʥʽʡ ʯʠʩʝʣʴʥʦʩʪʽ ʨʝʛʽʦʥʫ, ʽʥʜʝʢʩ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚʨʘʭʦʚʫʻ ʩʪʨʫʢʪʫʨʥʫ ʩʢʣʘʜʥʽʩʪʴ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʢʣʶʯʘʶʯʠ ʭʘʨʘʢʪʝʨ ʨʦʟʩʝʣʝʥʥʷ, ʪʠʧʦʣʦʛʽʶ ʤʽʩʴʢʠʭ ʧʦʩʝʣʝʥʴ, 

ʱʽʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʨʦʩʪʦʨʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

ɿʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ̔ ʥʜʝʢʩ ʜʦʟʚʦʣʷʻ ʫʩʫʥʫʪʠ ʦʙʤʝʞʝʥʽʩʪʴ ʦʜʥʦʤʽʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʥʘʜʘʻ ʟʤʦʛʫ ʚʨʘʭʫʚʘʪʠ ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʤʽʩʴʢʦʛʦ 
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ʥʘʩʝʣʝʥʥʷ ʪʘ ʬʘʢʪʠʯʥʦʶ ʱʽʣʴʥʽʩʪʶ ʨʦʟʩʝʣʝʥʥʷ, ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʨʝʛʽʦʥʠ ʟ 

ʦʜʥʘʢʦʚʠʤ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʟʘ ʚʧʣʠʚʦʤ ʥʘ ʜʦʚʢʽʣʣʷ. ɺ ʮʽʣʦʤʫ, ʽʥʜʝʢʩ 

ʜʦʟʚʦʣʷʻ ̔ ʥʪʝʛʨʫʚʘʪʠ ʷʢ ʜʝʤʦʛʨʘʬʽʯʥʽ, ʪʘʢ ʽ ʝʢʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊʆ.  

2.6 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ 

ʽʥʜʠʢʘʪʦʨʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʛʨʫʧʫʚʘʪʠ ʨʝʛʽʦʥʠ ʟ ʧʦʜʽʙʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʾʭ ʚʧʣʠʚʽʚ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ. ʎʝ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʩʧʨʦʱʫʻ ʪʠʧʦʣʦʛʽʟʘʮʽʶ ʪʝʨʠʪʦʨʽʡ ʟʘ ʨʽʚʥʝʤ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʧʨʦʩʪʦʨʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, 

ʽ, ʥʘʧʨʠʢʽʥʮʽ, ʩʪʚʦʨʶʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ  

ʇʽʩʣʷ ʨʘʥʞʫʚʘʥʥʷ ʦʙʣʘʩʪʝʡ ʟʘ ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʽʥʪʝʛʨʘʣʴʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʨʦʚʝʜʝʥʦ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʦʤ k-ʩʝʨʝʜʥʽʭ. ʈʦʟʨʘʭʫʥʢʠ 

ʚʠʢʦʥʘʥʦ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʪʬʦʨʤʠ 

Jupyter Notebook. ʆʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ ʟʘ ʟʥʘʡʜʝʥʠʤ ʟʥʘʯʝʥʥʷʤ k 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜʦʤ çʣʽʢʪʷè (ʨʠʩ. 2.6), ʘʣʛʦʨʠʪʤ ʷʢʦʛʦ ʧʦʜʘʥʦ ʚ 

ɼʦʜʘʪʢʫ ɽ. ʄʝʪʦʜ ʥʘʜʘʻ ʟʨʦʟʫʤʽʣʫ ʚʽʟʫʘʣʴʥʫ ʦʮʽʥʢʫ, ʜʝ ʪʦʯʢʘ ʧʝʨʝʛʠʥʫ 

(çʣʽʢʦʪʴè) ʥʘ ʛʨʘʬʽʢʫ ʚʽʜʦʙʨʘʞʘʻ ʤʦʤʝʥʪ, ʢʦʣʠ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʣʘʩʪʝʨʽʚ ʥʝ ʜʘʻ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦ ʢʣʘʩʪʝʨʥʦʾ ʽʥʝʨʮʽʾ ʪʘ ʥʝ 

ʧʦʪʨʝʙʫʻ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʮʝʜʫʨ  
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ʈʠʩʫʥʦʢ 2.6  ʄʝʪʦʜ çʣʽʢʪʷè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʢʣʘʩʪʝʨʽʚ ʥʘ 

ʧʨʠʢʣʘʜʽ ʜʘʥʠʭ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

 

ʅʘ ʨʠʩ. 2.7 ʧʦʜʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʘ ʢʦʜ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ  ʫ ɼʦʜʘʪʢʫ ˆ 

 

ʈʠʩʫʥʦʢ 2.7  ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʤʝʪʦʜʦʤ k-ʩʝʨʝʜʥʽʭ 
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ʅʘ ʨʠʩ. 2.8 ʧʦʜʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʘ ʢʦʜ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ  ʫ ɼʦʜʘʪʢʫ ɼ 

ɿ ʤʝʪʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʝʛʽʦʥʽʚ ʟʘ ʨʽʚʥʷʤʠ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʧʨʦʚʝʜʝʥʠʡ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʝʜʽʘʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʥʘʣʝʞʥʦʩʪʽ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʜʦ ʦʜʥʽʻʾ ʛʨʫʧʠ, ʚ ʷʢʦʾ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʙʽʣʴʰ ʩʭʦʞʽ ʧʦʨʽʚʥʷʥʦ ʟ ʦʙ'ʻʢʪʘʤʠ ʟ ʽʥʰʠʭ ʛʨʫʧ. 

ɸʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘ ʟʥʘʯʝʥʥʷʤ ʤʝʜʽʘʥʠ ʽ ʢʚʘʨʪʠʣ ʁʟʜʽʡʩʥʝʥʘ ʟʘ ʪʨʴʦʤʘ 

ʛʨʫʧʘʤʠ. ʄʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʥʷʪʪʷ ʢʚʘʨʪʠʣʶ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʦʢʘʟʥʠʢʫ, 

ʷʢʠʡ ʨʦʟʜʽʣʷʻ ʚʧʦʨʷʜʢʦʚʘʥʫ ʚʠʙʽʨʢʫ ʥʘ ʯʦʪʠʨʠ ʨʽʚʥʽ ʯʘʩʪʠʥʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʤʽʩʪʠʪʴ ʧʨʠʙʣʠʟʥʦ 25 % ʜʘʥʠʭ: 

 ʧʝʨʰʠʡ ʢʚʘʨʪʠʣʴ (Q) ʚʽʜʧʦʚʽʜʘʻ ʥʠʞʥʽʤ 25 % (25-ʡ ʧʝʨʮʝʥʪʠʣʴ) 

ʟʥʘʯʝʥʴ; 

 ʜʨʫʛʠʡ ʢʚʘʨʪʠʣʴ (Q)  ʮʝ ʤʝʜʽʘʥʘ (50-ʡ ʧʝʨʮʝʥʪʠʣʴ) ʟʥʘʯʝʥʴ; 

 ʪʨʝʪʽʡ ʢʚʘʨʪʠʣʴ (Q) ʚʽʜʦʢʨʝʤʣʶʻ ʥʠʞʥʽ 75 % ʚʽʜ ʚʝʨʭʥʽʭ 25 % (75-ʡ 

ʧʝʨʮʝʥʪʠʣʴ) ʟʥʘʯʝʥʴ. 
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ʈʠʩʫʥʦʢ 2.8  ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʤʝʪʦʜʦʤ k-ʩʝʨʝʜʥʽʭ 

 

ʅʘ ʦʩʥʦʚʽ ʢʚʘʨʪʠʣ ʁʦʙʨʘʥʦ ʤʝʞʽ ʢʣʘʩʪʝʨʽʚ ʟʘ ʨʽʚʥʷʤʠ: 

 ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ   ʟʥʘʯʝʥʥʷ ʤʝʥʰʽ ʧʝʨʰʦʛʦ ʢʚʘʨʪʠʣʷ Q; 

 ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ  ʟʥʘʯʝʥʥʷ ʚ ʤʝʞʘʭ [Q , Q], ʪʦʙʪʦ ʤʽʞ 25-ʤ ʪʘ 75-ʤ 

ʧʝʨʮʝʥʪʠʣʷʤʠ; 

 ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ  ʟʥʘʯʝʥʥʷ ʚʠʱʽ ʪʨʝʪʴʦʛʦ ʢʚʘʨʪʠʣʷ Q. 

ʎʝ ʜʦʟʚʦʣʷʻ ʯʽʪʢʽʰʝ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʨʝʛʽʦʥʠ ʟʘ ʨʽʚʥʷʤʠ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʮʝʥʪʨʫ 
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ʟʥʘʯʝʥʥʷ (ʚʠʢʠʜʠ). ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

Python, ʢʦʜ ʧʦʜʘʥʦ ʚ ɼʦʜʘʪʢʫ ɭ. 

ʄʝʪʦʜʦʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ̔ ʥʜʠʢʘʪʦʨʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ (ɯec.urb) ʦʙʯʠʩʣʝʥʦ ʥʘʩʪʫʧʥʽ ʤʝʞʽ ʢʚʘʨʪʠʣʶ Q1 (25%) ʥʘ ʨʽʚʥʽ 0,311, 

Q3 (75%)  0,478, ɦʦ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʨʽʚʥʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ɸʊʆ 

ʋʢʨʘʾʥʠ. 

I ï ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʘ ɯec.urb ʙʣʠʟʴʢʽ ʜʦ ʤʝʜʽʘʥʥʦʛʦ ʟʥʘʯʝʥʥʷ (0,37), ʚ ʮʶ 

ʛʨʫʧʫ ʫʚʽʡʰʣʠ ʨʝʛʽʦʥʠ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʟ̔ ʟʥʘʯʝʥʥʷʤʠ, ʙʣʠʟʴʢʠʤʠ 

ʜʦ ʤʝʜʽʘʥʥʦʛʦ 0,311 Ò ɯec.urb Ò 0,478 (ʯʠʩʣʘ ʚ ʽʥʪʝʨʚʘʣʽ ʤʽʞ ʧʝʨʰʠʤ ʪʘ ʪʨʝʪʽʤ 

ʢʚʘʨʪʠʣʝʤ, 25õ75 ʧʝʨʮʝʥʪʠʣʽʚ); 

II ï ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʘ ɯec.urb < 0,311, ʮʶ ʛʨʫʧʫ ʩʢʣʘʣʠ ʨʝʛʽʦʥʠ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ; 

III ï ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʘ ɯec.urb > 0,478, ʮʝʡ ʢʣʘʩʪʝʨ ʩʢʣʘʣʠ ʨʝʛʽʦʥʠ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ɸʥʘʣʦʛʽʯʥʦ ʧʨʦʚʝʜʝʥʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʨʝʛʽʦʥʽʚ ʟʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ʪʘʙʣ. 2.2). 

ɼʣʷ ʽʥʜʝʢʩʫ ɯedu ʟʥʘʯʝʥʥʷ ʢʚʘʨʪʠʣʶ, Q1 (25%) ʩʢʣʘʜʘʻ 0,279, Q3 (75%) 

ʩʢʣʘʜʘʻ 0,459, ʪʦʜʽ ʛʨʫʧʠ ʨʝʛʽʦʥʽʚ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʟʘ ʨʽʚʥʷʤʠ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʥʘʩʪʫʧʥʽ: 

I ï ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ɯedu ʙʣʠʟʴʢʽ ʜʦ ʤʝʜʽʘʥʥʦʛʦ ʟʥʘʯʝʥʥʷ (0,405): ʚ ʮʶ 

ʛʨʫʧʫ ʫʚʽʡʜʫʪʴ ʨʝʛʽʦʥʠ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ̔ 

ʟʥʘʯʝʥʥʷʤʠ ̔ʥʜʝʢʩʫ 0,28 Ò ɯedu Ò 0,459 (ʯʠʩʣʘ ʚ ʽʥʪʝʨʚʘʣʽ ʤʽʞ ʧʝʨʰʠʤ ʪʘ ʪʨʝʪʽʤ 

ʢʚʘʨʪʠʣʝʤ, 25õ75 ʧʝʨʮʝʥʪʠʣʽʚ); 

II ï ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ɯedu < 0,28 (ʤʝʥʰʝ ʧʝʨʰʦʛʦ ʢʚʘʨʪʠʣʶ), ʚ ʮʶ ʛʨʫʧʫ 

ʫʚʽʡʰʣʠ ʨʝʛʽʦʥʠ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ; 

III ï ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ɯedu > 0,459, ʮʝʡ ʢʣʘʩʪʝʨ ʩʢʣʘʣʠ ʨʝʛʽʦʥʠ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʤʝʜʽʘʥʠ 

ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 2.3 
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ʊʘʙʣʠʮʷ 2.3  ʂʣʘʩʪʝʨʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ 

ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʂʣʘʩʪʝʨ 
ʈʝʛʽʦʥ (Iedu) 

ʂʣʘʩʪʝʨ 
ʈʝʛʽʦʥ (Iec.urb) 

Iedu Iec.urb 

ɯ 

13ʨʝʛʽʦʥʽʚ 

ɿʥʘʯʝʥʥʷ 

(Iedu)
n 

ʙʣʠʟʴʢʽ ʜʦ 

ʤʝʜʽʘʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, 

ʨʽʚʥʦʛʦ 

0,405 

ʍʤʝʣʴʥʠʮʴʢʠʡ (0.455), 

ɺʦʣʠʥʩʴʢʠʡ (0.45), 

ɿʘʧʦʨʽʟʴʢʠʡ (0.47),  

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ (0.45), 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ (0.425), 

ʆʜʝʩʴʢʠʡ (0.425), 

ʍʝʨʩʦʥʩʴʢʠʡ (0.42), 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ (0.39), 

ʉʫʤʩʴʢʠʡ (0,355), 

ʏʝʨʢʘʩʴʢʠʡ (0.325), 

ʇʦʣʪʘʚʩʴʢʠʡ (0.315),  

ɾʠʪʦʤʠʨʩʴʢʠʡ (0.29), 

ɺʽʥʥʠʮʴʢʠʡ (0,28)  

ɯ 

12 ʨʝʛʽʦʥʽʚ 

ɿʥʘʯʝʥʥʷ 

(Iec.urb)n ʙʣʠʟʴʢʽ 

ʜʦ ʤʝʜʽʘʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, 

ʨʽʚʥʦʛʦ 0,37 

ʏʝʨʢʘʩʴʢʠʡ (0.315), 

ʉʫʤʩʴʢʠʡ (0.320), 

ɿʘʧʦʨʽʟʴʢʠʡ (0.355), 

ʍʝʨʩʦʥʩʴʢʠʡ (0.358), 

ʄʠʢʦʣʘʾʚʩʴʢʠʡ (0.365), 

ʈʽʚʥʝʥʩʴʢʠʡ (0.375), 

ʏʝʨʥʽʚʝʮʴʢʠʡ (0.390), 

ʆʜʝʩʴʢʠʡ (0.400), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ (0,405), 

ɺʽʥʥʠʮʴʢʠʡ (0.425), 

ʍʤʝʣʴʥʠʮʴʢʠʡ (0.450), 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ (0.47),  

 

ɯɯ 

6 ʨʝʛʽʦʥʽʚ 

ɿʥʘʯʝʥʥʷ 

ɯedu < 0,28 

ʏʝʨʥʽʚʝʮʴʢʠʡ (0,275), 

ʏʝʨʥʽʛʽʚʩʴʢʠʡ (0,275) 

ɿʘʢʘʨʧʘʪʩʴʢʠʡ (0.27), 

ʃʴʚʽʚʩʴʢʠʡ (0.23), 

ʈʽʚʥʝʥʩʴʢʠʡ (0.24), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ  (0,26) 

ɯɯ 

6 ʨʝʛʽʦʥʽʚ 

ɿʥʘʯʝʥʥʷ  

ɯec.urb < 0,311 

ʃʴʚʽʚʩʴʢʠʡ (0.23), 

ɿʘʢʘʨʧʘʪʩʴʢʠʡ (0.27), 

ʏʝʨʥʽʛʽʚʩʴʢʠʡ (0,240), 

ɾʠʪʦʤʠʨʩʴʢʠʡ (0.265), 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ (0.270), 

ʇʦʣʪʘʚʩʴʢʠʡ (0.300), 

ɯɯɯ 

5 ʨʝʛʽʦʥʽʚ 

ɿʥʘʯʝʥʥʷ 

ɯedu > 0,459 

ʍʘʨʢʽʚʩʴʢʠʡ (0.49), 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ (0,615),  

ʂʠʾʚʩʴʢʠʡ (0,665), 

ʃʫʛʘʥʩʴʢʠʡ (0,825), 

ɼʦʥʝʮʴʢʠʡ (0,975) 

ɯɯɯ 

6 ʨʝʛʽʦʥʽʚ 

ɿʥʘʯʝʥʥʷ  

ɯec.urb > 0,478 

ɺʦʣʠʥʩʴʢʠʡ (0.500), 

ʃʫʛʘʥʩʴʢʠʡ (0,500), 

ʍʘʨʢʽʚʩʴʢʠʡ (0.505), 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ 

(0,540),  

ʂʠʾʚʩʴʢʠʡ (0,590), 

ɼʦʥʝʮʴʢʠʡ (0,775) 

ɿʘ ʚʠʢʣʶʯʝʥʥʷʤ ʜʘʥʠʭ ɸʈ ʂʨʠʤ 

 

ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ, ʦʪʨʠʤʘʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʥʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤ 

ʧʦʜʽʣʦʤ ʥʘ ʧʽʚʜʝʥʥʽ, ʧʽʚʥʽʯʥʽ, ʩʭʽʜʥʽ ʪʘ ʟʘʭʽʜʥʽ ʤʘʢʨʦʨʝʛʽʦʥʠ, ʧʨʦʪʝ ʚʽʜʦʙʨʘʞʘʻ 

ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʢʘʪʦʨʥʠʭ ʦʮʽʥʦʢ. 

ʇʨʦʚʝʜʝʥʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ ʥʘʣʝʞʠʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʩʝʨʝʜʥʴʦ ʫʨʙʘʥʽʟʦʚʘʥʠʭ, ʚʦʜʥʦʯʘʩ 

ʭʘʨʘʢʪʝʨʠʟʫʶʯʠʩʴ ʟʥʘʯʥʦʶ ʚʘʨʽʘʪʠʚʥʽʩʪʶ ʪʠʧʽʚ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʩʝʣʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ. ʆʪʞʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʽʥʜʠʢʘʪʦʨʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʜʦʩʪʫʧʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʨʦʩʪʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʫʨʙʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  



135 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

1. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʚôʷʟʢʽʚ ʤʽʩʪʘ ʟ ʧʨʠʣʝʛʣʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʤʽʩʴʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ.  

2. ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʷʢ 

ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ; ʩʬʦʨʤʦʚʘʥʦ 

ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ, ʜʝ ʝʢʦʣʦʛʽʯʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʣʶʯʦʚʠʡ 

ʯʠʥʥʠʢ ʩʪʘʣʦʩʪʽ ʩʠʩʪʝʤʠ çʤʽʩʪʦ ï ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾè ʪʘ ʣʽʤʽʪʫʶʯʠʡ ʬʘʢʪʦʨ 

ʨʦʟʚʠʪʢʫ ʟʘ ʜʝʬʽʮʠʪʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ.  

3. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʫʨʙʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ̔ʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ.  

4. ɿʘ ʽʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚʠʢʦʥʘʥʦ ʨʘʥʞʫʚʘʥʥʷ ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʦʞ 

ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʤʝʪʦʜʦʤ k-ʩʝʨʝʜʥʽʭ, ʪʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʥʘʯʝʥʥʷ ʤʝʜʽʘʥʠ ʥʘ 

ʪʨʠ ʛʨʫʧʠ. ʆʪʨʠʤʘʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʥʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʧʦʜʽʣʦʤ ʥʘ 

ʧʽʚʜʝʥʥʽ, ʧʽʚʥʽʯʥʽ, ʩʭʽʜʥʽ ʪʘ ʟʘʭʽʜʥʽ ʤʘʢʨʦʨʝʛʽʦʥʠ, ʧʨʦʪʝ ʚʽʜʦʙʨʘʞʘʻ ʭʘʨʘʢʪʝʨʥʽ 

ʨʠʩʠ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʢʘʪʦʨʥʠʭ ʦʮʽʥʦʢ. 
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ʈʆɿɼɯʃ 3  

ʈʆɿʈʆɹʃɽʅʅʗ ʄɽʊʆɼʀʏʅʀʍ ʇɯɼʍʆɼɯɺ ɼʆ ʆʎɯʅʖɺɸʅʅʗ 

ʅɽɹɽɿʇɽʂ ʅɸɼɿɺʀʏɸʁʅʀʍ ʉʀʊʋɸʎɯʁ (ʅʉ) ɺ ʋʈɹɸʅɯɿʆɺɸʅʀʍ 

ʈɽɻɯʆʅɸʍ ʋʂʈɸɰʅʀ  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʚ ʤʽʩʪʘʭ ʧʦʢʘʟʘʚ 

ʟʨʦʩʪʘʥʥʷ ʘʛʨʝʩʠʚʥʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʢʠ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ.  

ʈʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʜʦʩʣʽʜʞʝʥʥʶ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʠʟʠʢʠ ʥʘʩʝʣʝʥʥʷ ʚ 

ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ ʽʥʜʠʢʘʪʦʨʥʠʤ ʤʝʪʦʜʦʤ. ʇʨʦʚʝʜʝʥʠʡ ʨʠʟʠʢ-ʘʥʘʣʽʟ ʟʘʛʘʣʴʥʦʛʦ 

ʨʽʚʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʚ 

ʤʽʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ, ʘ ʪʘʢʦʞ ʥʝʙʝʟʧʝʢ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʢʘʨʩʪʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ.  

3.1 ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʢʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʚʽʜʥʦʩʥʦ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʪʘ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʯʠʥʥʠʢʽʚ 

ʄʽʞ ʫʨʙʘʥʽʟʘʮʽʻʶ ʪʘ ʨʽʚʥʝʤ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʽʩʥʫʶʪʴ ʩʢʣʘʜʥʽ 

ʙʘʛʘʪʦʝʣʝʤʝʥʪʥʽ ʟʚôʷʟʢʠ, ʚʠʚʯʝʥʥʷ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʝ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ.  

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʫʨʙʘʥʽʟʘʮʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ʜʦ ʥʝʙʝʟʧʝʢ ʧʨʠʨʦʜʥʦʛʦ ʯʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ 

ʟʨʦʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ ʚʽʜ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʦʜʽʡ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʯʘʩʫ ʟʘ ʜʘʥʠʤʠ [90]. ʅʘʪʦʤʽʩʪʴ, ʩʪʨʽʤʢʝ ʧʘʜʽʥʥʷ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ, ʤʽʩʴʢʦʛʦ, ʻ ʚʘʛʦʤʠʤ ʯʠʥʥʠʢʦʤ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ 

ʨʦʟʛʣʷʥʫʪʠʡ ʧʝʨʽʦʜ ʯʘʩʫ [220, 221].  

ʇʨʦʚʝʜʝʥʦ ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʽ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʠʪʦʤʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ ʅʉ ʧʨʠʨʦʜʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ [57, 221] ʽʟ 

ʚʨʘʭʫʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ [29], ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ 
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ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʩ̔ʪɹ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʷʚʽʚ ʅʉ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

(ʨʠʩ. 3.1). 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʅʉ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ: 1 ï 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (Zt)
n; 2 ï 

ʣʽʥʽʷ ʪʨʝʥʜʫ ʧʦʢʘʟʥʠʢʘ (Zt)
n; 3 ï ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʅʉ ʧʨʠʨʦʜʥʦʛʦ ʪʘ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (Znt)
 n; 4 ï ʣʽʥʽʷ ʪʨʝʥʜʫ ʧʦʢʘʟʥʠʢʘ Znt 

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ(ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʧʦʜʘʥʠʭ ʚ ʪʘʙʣ. 1, ʪʘʙʣ. 2 

ɼʦʜʘʪʢʫ ɾ, ʩʚʽʜʯʠʪʴ, ʧʦ-ʧʝʨʰʝ, ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ. ʇʦ-ʜʨʫʛʝ, ʟʘ ʫʤʦʚ 

ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʅʉ ʫ ʾʭ 

ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʨʽʟʢʝ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʷʚʽʚ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ. ɺʠʷʚʣʝʥʠʡ ʽʥʪʝʨʚʘʣ ʩʫʪʪʻʚʦʛʦ 

ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʅʉ ʩʦʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʨʽʟʥʠʮʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ Zt ̔ 

Znt) ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʦʛʦ ʯʠʥʥʠʢʘ ʚ ʧʝʚʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʎʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʨʷʪʽʚʥʠʭ ʟʘʭʦʜʽʚ ʚ ʤʽʩʮʷʭ ʧʽʜʚʠʱʝʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʘʩʝʣʝʥʥʷ. 
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ʇʨʦʚʝʜʝʥʠʡ ʨʠʟʠʢ-ʘʥʘʣʽʟ [57, 62, 221] ʪʘʢʦʞ ʚʠʷʚʠʚ ʪʝʥʜʝʥʮʽʶ ʧʘʜʽʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʟʘʛʠʙʝʣʽ (Ri) ʪʘ ʨʠʟʠʢʫ ʧʦʩʪʨʘʞʜʘʪʠ ʚʽʜ ʅʉ 

ʙʫʜʴ-̫ ʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (Rt ) ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʝʥʥʶ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ (ʨʠʩ. 

3.2). ʇʨʦʪʠʣʝʞʥʠʡ ʭʘʨʘʢʪʝʨ ʪʨʝʥʜʽʚ ʚ ʦʙʣʘʩʪʽ ʜʫʞʝ ʤʘʣʠʭ (< 0,1) ʪʘ ʜʫʞʝ 

ʚʝʣʠʢʠʭ (> 0,8) ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ ʨʠʟʠʢʽʚ 

ʚʽʜ ʧʘʨʘʤʝʪʨʫ D ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʢʣʘʜʥʠʡ ʪʘ ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ 

ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʪʘ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʥʝʙʝʟʧʝʢ. ʉʫʢʫʧʥʽʩʪʴ 

ʦʙ`ʻʢʪʠʚʥʠʭ ʪʘ ʩʫʙ`ʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʻ ʨʠʟʠʢʠ ʅʉ, ʪʦʤʫ ʚʨʘʟʣʠʚʽʩʪʴ 

ʤʽʩʪ ʜʦ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʪʘʩʪʨʦʬ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʤʽʞ 

ʩʦʙʦʶ ʪʘ ʚʽʜ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ (ʜʘʥʽ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 3 ɼʦʜʘʪʢʫ ɾ). 

 

 

ʈʠʩʫʥʦʢ 3.2 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʨʠʟʠʢʽʚ ʥʘʩʝʣʝʥʥʷ ʚ ʟʦʥʽ ʅʉ ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ: 1 ï (Ri)
n ʧʦʢʘʟʥʠʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʠʟʠʢʫ; 2 ï ʣʽʥʽʷ 

ʪʨʝʥʜʫ (Ri)
n; 3 ï (Rt)

n ʧʦʢʘʟʥʠʢ ʨʠʟʠʢʫ ʧʦʩʪʨʘʞʜʘʪʠ ʚ ʟʦʥʽ ʅʉ; 4 ï ʣʽʥʽʷ 

ʪʨʝʥʜʫ (Rt)
n 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʙʝʟʧʝʯʥʠʭ ʧʦʜʽʡ ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʠʟʠʢʽʚ ʧʦʚôʷʟʘʥʝ ʟ ʨʽʟʢʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ. ʇʨʦʪʝ, ʥʝ ʜʦʩʣʽʜʞʝʥʽ ʧʨʠʯʠʥʠ ʥʝʛʘʪʠʚʥʦʾ ʜʠʥʘʤʽʢʠ ʅʉ ʥʘ 

ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʚʠʱʝʦʟʥʘʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥʷ 
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ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʊʘʢʦʞ ʥʝ 

ʚʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʜʠʥʘʤʽʢʦʶ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

3.2 ɸʥʘʣʽʟ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ 

ʌʦʨʤʫʚʘʥʥʷ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʬʦʥʽ 

ʪʦʛʦ, ʱʦ ʫʨʙʘʥʽʟʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʧʨʦʪʽʢʘʻ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʟ 

ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʥʝʦʜʥʘʢʦʚʠʭ ʬʦʨʤʘʭ. ɽʢʦʣʦʛʽʯʥʘ 

ʨʽʟʥʦʨʽʜʥʽʩʪʴ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟʫʤʦʚʣʝʥʘ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʨʝʛʽʦʥʘʣʴʥʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚʥʘʩʣʽʜʦʢ 

ʩʬʦʨʤʦʚʘʥʠʭ ʚ ʦʢʨʝʤʠʭ ʦʙʣʘʩʪʷʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘ ʟ ʽʥʰʦʛʦ, 

ʚʠʩʦʢʦʶ ʤʦʟʘʾʯʥʽʩʪʶ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʽ ʨʽʟʥʠʤ ʪʠʧʦʤ ʾʭ ʩʪʽʡʢʦʩʪʽ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ, ʚʟʘʻʤʦʜʽʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ 

ʨʽʟʥʠʤ ʫʨʙʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʩʠʪʫʘʮʽʡ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʽ ʥʝʙʝʟʧʝʢʠ [47, 222]. 

ɺ ʪʘʙʣ. 3.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʚ ʋʢʨʘʾʥʽ ʟʘ 

ʧʝʨʽʦʜ 2018  2024 ʨ. [223]. 

 

ʊʘʙʣʠʮʷ 3.1  ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʟʘ ʧʝʨʽʦʜ 2018 

 2024 ʨ. 

ɼʘʥʽ ʧʨʦ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ 
2018 ʨ. 2019 ʨ. 2020 2021 2022 2023 2024 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʅʉ: 

ɺ ʪʦʤʫ ʯʠʩʣʽ: 

128 146 116 124 66 110 106 

ʊʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ 
48 60 47 53 33 48 34 

ʇʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ 
77 81 64 65 30 60 67 

ʉʦʮʽʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ  
3 5 5 6 2 1 5 

ɺʦʻʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ   0 0 1 1 1 

ɺ ʪʦʤʫ ʯʠʩʣʽ ʟʘ 

ʨʽʚʥʷʤʠ: 
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ɼʘʥʽ ʧʨʦ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ 
2018 ʨ. 2019 ʨ. 2020 2021 2022 2023 2024 

ɼʝʨʞʘʚʥʦʛʦ ʨʽʚʥʷ 2 2 6 3 2 4 1 

ʈʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ 6 7 4 5 0 5 3 

ʄʽʩʮʝʚʦʛʦ ʨʽʚʥʷ 64 63 50 53 32 54 66 

ʆʙËʻʢʪʦʚʦʛʦ ʨʽʚʥʷ 56 74 56 63 32 46 36 

ɿʘʛʠʥʫʣʦ ʣʶʜʝʡ 

ʚʥʘʩʣʽʜʦʢ ʅʉ* 
168 199 170 148 

120 

6884** 

159 

10158** 
148 

ʇʦʩʪʨʘʞʜʘʣʦ ʣʶʜʝʡ 

ʚʥʘʩʣʽʜʦʢ ʅʉ* 
839 1492 1026 545 

125 

10947** 

884 

19070** 
295 

ʄʘʪʝʨʽʘʣʴʥʽ ʟʙʠʪʢʠ 

ʚʽʜ ʅʉ, ʪʠʩ. ʛʨʥ. 
496,97 685,27 282,63 

660,0

5 
263,7*   

 

ʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʅʉ ʟʘ ʧʝʨʽʦʜ 2010 

ï 2024 ʨʨ. (ʨʠʩ. 3.3) ʜʦʟʚʦʣʠʣʦ ʚʠʜʽʣʠʪʠ, ʧʦ-ʧʝʨʰʝ, ɼʦʥʝʮʴʢʫ ʡ ʂʠʾʚʩʴʢʫ ɸʊʆ 

ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʯʠʩʣʦʤ ʅʉ (ʙʽʣʴʰʝ 200), ʧʦ-ʜʨʫʛʝ, ʆʜʝʩʴʢʫ, ʍʘʨʢʽʚʩʴʢʫ, 

ʃʫʛʘʥʩʴʢʫ, ʄʠʢʦʣʘʾʚʩʴʢʫ, ʃʴʚʽʚʩʴʢʫ, ʍʝʨʩʦʥʩʴʢʫ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʫ  ʽʟ 

ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʧʨʦʷʚʫ ʥʝʙʝʟʧʝʢ (ʚʽʜ 100 ʜʦ 150 ʅʉ). 

ɼʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ 

ʪʘʢʦʞ ʻ ʚʽʡʩʴʢʦʚʽ ʜʽʾ, ʷʢʽ ʚʽʜʙʫʚʘʣʠʩʴ, ʘʙʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʾʭ ʪʝʨʠʪʦʨʽʷʭ, 

ʯʘʩʪʢʦʚʘ ʦʢʫʧʘʮʽʷ ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ ɸʊʆ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʨʫʡʥʫʚʘʥʥʷʤ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ, ʞʠʪʣʦʚʠʭ ʟʘʙʫʜʦʚ, ʧʽʜʨʠʚʦʤ ʩʪʽʡʢʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 
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ʈʠʩʫʥʦʢ 3.3 ï ʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʟʘ ʧʝʨʽʦʜ 2010 ï 2024 ʨʨ. 

 

3.3 ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʽʚ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʠʟʠʢʠ ʥʘʩʝʣʝʥʥʷ ʚ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ 

3.3.1 ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʚ ʟʦʥʽ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʧʽʜ 

ʚʧʣʠʚʦʤ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ [90], 

ʩʝʨʝʜʥʽʡ ʧʦ ʢʨʘʾʥʽ ʨʠʟʠʢ ʧʦʪʨʘʧʣʷʥʥʷ ʣʶʜʠʥʠ ʚ ʟʦʥʫ ʦʜʠʥʠʯʥʦʾ ʥʘʜʟʚʠʯʘʡʥʦʾ 

ʩʠʪʫʘʮʽʾ ʘʙʦ ʟʘʟʥʘʪʠ ʾʾ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʩʪʘʥʦʚʠʪʴ R1 = 3,79 10-6, ʪʦʜʽ ʷʢ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʠʟʠʢ ʟʘʛʠʙʝʣʽ ʚʥʘʩʣʽʜʦʢ ʅʉ ʜʦʨʽʚʥʶʻ R̔ ʥʜ=5,3 10-6. ʇʨʦʚʝʜʝʥʦ 

ʦʮʽʥʶʚʘʥʥʷ ̔ ʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʟʘʛʠʙʝʣʽ (R̔ ʥʜ
n) ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ 
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ʟʘʛʠʙʣʠʭ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ ʟ ʧʦʜʘʣʴʰʦʶ ʥʦʨʤʘʣʽʟʘʮʽʻʶ 

ʧʦʢʘʟʥʠʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ̔ʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʠʟʠʢʫ R̔ ʥʜ
n ʪʘ 

ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ɯec.urb ʜʦʟʚʦʣʠʣʠ ʚʠʦʢʨʝʤʠʪʠ ʪʨʠ ʟʦʥʠ ʨʠʟʠʢʫ 

[46, 47, 227], ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ 

ʪʘ ʡʤʦʚʽʨʥʽʩʪʶ ʩʤʝʨʪʝʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʅʉ (ʨʠʩ. 3.4). 

 

 

ʈʠʩʫʥʦʢ 3.4 ï ɿʘʣʝʞʥʽʩʪʴ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʨʠʟʠʢʽʚ ʟʘʛʠʙʝʣʽ ʚ ʟʦʥʽ ʅʉ ʪʘ ̔ʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ: 1 ï R̔ ʥʜ
n; 2 ï 

ɯec.urb; 3 ïʣʽʥʽʷ ʪʨʝʥʜʫ ʧʦʢʘʟʥʠʢʫ ɯec.urb 

  

ɯ ï ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʨʠʟʠʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ɸʊʆ (ʫ ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ) 

ʨʽʟʢʦ ʟʨʦʩʪʘʶʪʴ ʚʽʜ 0 ʜʦ 0,36, ʪʦʜʽ ʷʢ ʣʽʥʽʷ ʪʨʝʥʜʫ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ɯec.urb ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʪʠʣʝʞʥʫ ʪʝʥʜʝʥʮʽʶ. ɼʦ ʮʽʻʾ ʟʦʥʠ ʥʘʣʝʞʘʪʴ 

ʨʝʛʽʦʥʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʨʠʟʠʢʘʤʠ: ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ, 

ʏʝʨʥʽʚʝʮʴʢʠʡ, ɺʽʥʥʠʮʴʢʠʡ, ʪʘ ʟ ʥʠʟʴʢʠʤʠ ʨʠʟʠʢʘʤʠ  ʂʠʾʚʩʴʢʠʡ, ʏʝʨʢʘʩʴʢʠʡ, 

ɺʦʣʠʥʩʴʢʠʡ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ. ʇʨʠ ʮʴʦʤʫ, ʥʘʚʽʪʴ ʟʘ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ 
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ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ɯec.urb = 0,36 õ 0,4 ), ʨʠʟʠʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʠʟʴʢʠʤʠ. 

ɺʦʜʥʦʯʘʩ ʫ ɺʦʣʠʥʩʴʢʽʡ (ɯec.urb = 0,5) ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ (ɯec.urb = 0,58) ɸʊʆ 

ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘʚʽʪʴ ʟʘ ʚʠʱʦʛʦ ʟʘ 

ʩʝʨʝʜʥʽʡ ʨʽʚʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʪʠʩʢʫ. 

ɯɯ ï ʋ ʮʽʡ ʟʦʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʽʚ ð ʚʽʜ 0,38 ʜʦ 0,6. ɸʥʘʣʦʛʽʯʥʫ 

ʪʝʥʜʝʥʮʽʶ ʜʝʤʦʥʩʪʨʫʻ ʽ ʪʨʝʥʜ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʜʦʩʷʛʘʻ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʽ. ʉʘʤʝ ʜʣʷ ʥʝʾ ʟʘʬʽʢʩʦʚʘʥʦ 

ʦʜʥʦʯʘʩʥʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʟʘʛʠʙʝʣʽ ʚʽʜ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (R̔ ʥʜ
n= 0,6) ʪʘ ʤʽʨʠ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ɯec.urb = 

0,79), ɦ ʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʠʪʠʯʥʫ ʝʢʦʣʦʛʽʯʥʫ ʟʘʛʨʦʟʫ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ɯɯɯ ï ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʟʘʛʠʙʝʣʽ ʥʘʩʝʣʝʥʥʷ 

ʚʽʜ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʣʷ ʆʜʝʩʴʢʦʾ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʪʘ 

ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʧʦʤʽʨʥʠʭ ʨʽʚʥʽʚ ʫʨʙʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʃʽʥʽʾ ʪʨʝʥʜʫ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʧʦʢʘʟʥʠʢʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʨʦʪʠʣʝʞʥʽ ʥʘʧʨʷʤʢʠ ʟʤʽʥʠ.  

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʪʝʥʜʝʥʮʽʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʨʠʟʠʢʘʤʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʫʨʙʘʥʽʟʘʮʽʾ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [15, 16], ʜʝ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʠʟʠʢʠ ʟʘʛʠʙʝʣʽ ʷʢ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʪʠʧʽʚ ʅʉ, ʪʘʢ ʽ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ ʨʦʟʙʽʞʥʦʩʪʽ ʨʽʚʥʽʚ ʫʨʙʦʛʝʥʥʦʾ 

ʥʘʩʠʯʝʥʦʩʪʽ ʨʝʛʽʦʥʽʚ ʚʽʜʥʦʩʥʦ ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʅʉ, ʦʩʦʙʣʠʚʦ 

ʜʣʷ ʦʙʣʘʩʪʝʡ ʟ ʘʥʦʤʘʣʴʥʦ ʥʠʟʴʢʠʤʠ ʘʙʦ ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʨʠʟʠʢʽʚ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʦʪʝ, ʧʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʘ R̔ ʥʜ
n ʟʘʣʝʞʥʦ ʚʽʜ 

ʽʥʜʝʢʩʘ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ Iedu ʧʦʢʘʟʘʚ ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʥʠʤʠ (ʪʘʙʣ. 3.2). 

ʆʪʞʝ, ʞʦʜʝʥ ʽʟ ʪʨʴʦʭ ʤʝʪʦʜʽʚ ʥʝ ʧʦʢʘʟʫʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʚôʷʟʢʫ 

(p > 0.05 ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ). 
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ʊʘʙʣʠʮʷ 3.2  ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʘ R̔ ʥʜ
n ʟʘʣʝʞʥʦ ʚʽʜ Iedu 

ʄʝʪʦʜ ʂʦʝʬʽʮʽʻʥʪ r p-value ʍʘʨʘʢʪʝʨ ʢʦʨʝʣʷʮʽʾ 

ʇʽʨʩʦʥ 0.210 0.324 

ʉʣʘʙʢʘ ʧʦʟʠʪʠʚʥʘ ʣʽʥʽʡʥʘ 

ʟʘʣʝʞʥʽʩʪʴ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʥʘʯʫʱʘ 

ʉʧʽʨʤʝʥ 0.304 0.148 

ʉʣʘʙʢʠʡ ʜʦ ʧʦʤʽʨʥʦʛʦ 

ʧʦʟʠʪʠʚʥʦʛʦ ʨʘʥʛʦʚʦʛʦ ʟʚôʷʟʢʫ, 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʠʡ 

ʂʝʥʜʘʣʣ 0.223 0.130 
ʉʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ, 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʠʡ 

 

ʅʘʡʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʤʘʻ ʉʧʽʨʤʝʥ (r = 0,304), ɦʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʣʘʙʢʫ ʜʦ 

ʧʦʤʽʨʥʦʾ ʤʦʥʦʪʦʥʥʫ ʟʘʣʝʞʥʽʩʪʴ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ 

(Iedu) ʟʘʛʘʣʦʤ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʨʠʟʠʢʫ, ʘ ʟʚôʷʟʦʢ ʻ ʩʣʘʙʢʠʤ ʽ ʥʝʧʦʩʪʽʡʥʠʤ. 

3.3.2 ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʭʘʨʘʢʪʝʨ 

ʧʨʦʷʚʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ 

ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ɸʊʆ ʋʢʨʘʾʥʠ ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʨʠʨʦʜʥʦʛʦ (ʅʉN
n) ʪʘ 

ʪʝʭʥʦʛʝʥʥʦʛʦ (ʅʉT
n) ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʧʝʨʽʦʜ 2010ï2019 ʨʨ. ʥʘ ʦʩʥʦʚʽ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ [90, 91] ʪʘ ʧʨʦʚʝʜʝʥʦ ʾʭ ʥʦʨʤʘʣʽʟʘʮʽʶ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʤʝʪʦʜʠʢʦʶ. 

ɸʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫʨʙʦʛʝʥʥʦʾ ʥʘʩʠʯʝʥʦʩʪʽ ʨʝʛʽʦʥʽʚ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ (ʨʠʩ. 3.5) ʚʠʷʚʠʚ ʥʠʟʢʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

[220]. ɿʦʢʨʝʤʘ, ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʷʚʫ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ ʤʦʞʥʘ 

ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʛʨʫʧʠ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ: 

ɯ ï ʈʝʛʽʦʥʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʪʠʭʽʡʥʠʭ ʣʠʭ: (ʅʉN
n > ʅʉT

n; ʅʉN
n ~ 1) 

ʃʴʚʽʚʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ, ʆʜʝʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ, ʩʝʨʝʜ 

ʷʢʠʭ ʪʽʣʴʢʠ ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ ʤʘʻ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʾ ʪʘ 

ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ. ɯʥʜʝʢʩ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʜʣʷ ʦʙʣʘʩʪʝʡ 
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ʛʨʫʧʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ ʥʠʟʴʢʦʛʦ ʜʦ ʩʝʨʝʜʥʴʦʛʦ. ʎʝ ʩʚʽʜʯʠʪ ɹʧʨʦ ʥʘʨʦʩʪʘʥʥʷ 

ʫʨʙʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʦʩʦʙʣʠʚʦ ʧʽʚʜʝʥʥʠʭ ʆʜʝʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʩʭʠʣʴʥʠʭ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

 

 

ʈʠʩʫʥʦʢ 3.5 ï ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʨʠʨʦʜʥʦʾ ʥʝʙʝʟʧʝʢ 

ʚʽʜ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ: 1 ï ̔ʥʜʝʢʩ Iedu; 2 ï ʧʦʢʘʟʥʠʢ 

ʯʠʩʣʘ ʧʨʦʷʚʽʚ ʅʉ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʅʉN
n; 3 ï ʧʦʢʘʟʥʠʢ ʯʠʩʣʘ ʧʨʦʷʚʽʚ 

ʅʉ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʅʉT
n; 4 ï ʣʽʥʽʷ ʪʨʝʥʜʫ ʅʉT

n 

 

ɯɯ ï ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʏʝʨʥʽʚʝʮʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʪʘ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʫʨʙʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʠʭ ʥʝʙʝʟʧʝʢ ʅʉN
n, ʧʨʦʪʝ ʷʢʠʡ 

ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʅʉT
n, ʱʦ ʧʦʨʫʰʫʻ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʨʦʙʦʪʘʭ [73, 74] 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʱʦʜʦ ʧʝʨʝʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʅʉ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘʜ 

ʧʨʠʨʦʜʥʠʤʠ ʣʠʭʘʤʠ ʚ 1,3 ʨʘʟʽʚ.  
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ɯɯɯ ï ʈʝʛʽʦʥʠ ʟ ʥʠʟʴʢʠʤ ʪʘ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʜʣʷ 

ʷʢʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʅʉN
n > ʅʉT

n ʚʽʜʟʥʘʯʝʥʽ ʟʘ ʫʤʦʚʠ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥ ̫

ʧʦʢʘʟʥʠʢʘ ʅʉN
n ʪʘ ʩʝʨʝʜʥʴʦ ʤʝʜʽʘʥʥʦʛʦ ʟʥʘʯʝʥʥʷ Iedu (ɺʽʥʥʠʮʴʢʘ, 

ɾʠʪʦʤʠʨʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʉʫʤʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, 

ʏʝʨʢʘʩʴʢʘ).  

IV ï ʈʝʛʽʦʥʠ ʟ ʨʽʟʢʦ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʯʘʩʪʦʪʠ ʧʨʦʷʚʽʚ ʅʉ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʝʢʩʫ Iedu, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ɼʦʥʝʮʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʂʠʾʚʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ. ɺʩʽ 

ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʪʫʞʥʠʤ ʧʨʦʤʠʩʣʦʚʦ-ʝʥʝʨʛʝʪʠʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʚ 

ʷʢʦʤʫ ʧʝʨʝʚʘʞʘʶʪʴ ʚʢʨʘʡ ʥʝʙʝʟʧʝʯʥʽ ʦʙËʻʢʪʠ ʚʘʞʢʦʾ ʪʘ ʚʠʜʦʙʫʚʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ɻʦʩʧʦʜʘʨʩʴʢʠʡ ʢʦʤʧʣʝʢʩ ʦʙʣʘʩʪʝʡ ʩʢʣʘʚʩʷ 

ʚ ʫʤʦʚʘʭ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʘ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʴ ʽʥʥʦʚʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ, ʩʫʯʘʩʥʠʤ ʧʝʨʝʦʩʥʘʱʝʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʩʪʘʨʽʣʽ 

(ʯʠ ʟʨʫʡʥʦʚʘʥʽ ʥʘ ʪʠʤʯʘʩʦʚʦ ʥʝʧʽʜʢʦʥʪʨʦʣʴʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ɼʦʥʝʮʴʢʦʾ ʪʘ 

ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ) ʦʙËʻʢʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʥʝʨʛʝʪʠʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʝʘʣʴʥʽ ʟʘʛʨʦʟʠ ʤʘʩʰʪʘʙʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ. 

ɼʣʷ ʢʦʞʥʦʾ ʟ ʛʨʫʧ ʧʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʅʉT
n  ʅʉN

n, 

ʚʢʣʶʯʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʅʉ (ʅʉn) ʟʘʣʝʞʥʦ ʚʽʜ Iedu; ʢʦʜʠ 

ʧʨʦʛʨʘʤ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python, ʧʦʜʘʥʦ ʚ ɼʦʜʘʪʢʘʭ ɿ.  

ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʢʠ ʚʽʜ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʜʣʷ ʨʝʛʽʦʥʽʚ ɯ ʛʨʫʧʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 3.3.  

 

ʊʘʙʣʠʮʷ 3.3  ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʛʨʫʧʠ ɯ ʨʝʛʽʦʥʽʚ ʜʣʷ 

ʧʦʢʘʟʥʠʢʽʚ ʅʉT
n  ʅʉN

n, ʅʉn ʟʘʣʝʞʥʦ ʚʽʜ Iedu 

ʇʦʢʘʟʥʠʢ ʂʦʝʬʽʮʽʻʥʪ r p-value 

ʅʉT
n 0.215 0.6828 

ʅʉN
n 0.228 0.6641 

ʅʉn 0.224 0.6703 
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ɿʚôʷʟʦʢ ʩʣʘʙʢʠʡ (ʢʦʝʬʽʮʽʻʥʪ ʇʽʨʩʦʥʘ r ʜʣʷ ʚʩʽʭ ʪʨʴʦʭ ʧʦʢʘʟʥʠʢʽʚ 0,2) ʪʘ 

ʢʦʨʝʣʷʮʽʡʥʦ ʥʝʟʥʘʯʫʱʠʡ (p-value > 0,05), ɦʦ ʦʟʥʘʯʘʻ, ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ (Iedu) 

ʥʝ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʅʉ ʫ ʥʘʷʚʥʦʤʫ ʥʘʙʦʨʽ 

ʜʘʥʠʭ.  

ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʅʉ ʪʘ Iedu  ʜʣʷ ʛʨʫʧʠ ɯɯ ʧʦʜʘʥʦ ʚ 

ʪʘʙʣ. 3.4 

 

ʊʘʙʣʠʮʷ 3.4  ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʛʨʫʧʠ ɯɯ ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ 

ʅʉT
n  ʅʉN

n, ʅʉn ʟʘʣʝʞʥʦ ʚʽʜ Iedu 

ʇʦʢʘʟʥʠʢ ʂʦʝʬʽʮʽʻʥʪ r p-value ʍʘʨʘʢʪʝʨ ʢʦʨʝʣʷʮʽʾ 

ʅʉT
n -0.418 0.582 

ʉʣʘʙʢʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʥʘʯʫʱʠʡ 

ʅʉN
n 0.988 0.013 

ɼʫʞʝ ʩʠʣʴʥʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʡ 

ʅʉn -0.769 0.231 
ʉʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʥʘʯʫʱʠʡ 

 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʟʨʦʩʪʘʻ 

ʧʦʢʘʟʥʠʢ ʅʉN
n, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘ ʩʪʘʥ ʧʨʠʨʦʜʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘʣʝ ʡ ʥʘ ʽʥʽʮʽʶʚʘʥʥʷ NATECH ʘʚʘʨʽʡ. ʇʨʦ ʮʝ ʪʘʢʦʞ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʪʝ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʅʉT
n  ʪʘ ʅʉn ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʤʽʨʥʫ ʪʘ ʩʠʣʴʥʫ 

ʟʚʦʨʦʪʥʫ ʢʦʨʝʣʷʮʽʶ ʚʽʜʧʦʚʽʜʥʦ, ʘʣʝ ʯʝʨʝʟ ʚʠʩʦʢʽ p-ʟʥʘʯʝʥʥʷ ʮʝʡ ʟʚôʷʟʦʢ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ, ʤʦʞʣʠʚʦ, ʚʥʘʩʣʽʜʦʢ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʙʦʨʢʠ. 

ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʅʉ ʪʘ Iedu  ʜʣʷ ʛʨʫʧʠ ɯɯɯ ʧʦʜʘʥʦ ʚ 

ʪʘʙʣ. 3.5 

 

ʊʘʙʣʠʮʷ 3.5  ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʛʨʫʧʠ ɯɯɯ ʨʝʛʽʦʥʽʚ ʜʣʷ 

ʧʦʢʘʟʥʠʢʽʚ ʅʉT
n  ʅʉN

n, ʅʉn ʟʘʣʝʞʥʦ ʚʽʜ Iedu 

ʇʦʢʘʟʥʠʢ ʂʦʝʬʽʮʽʻʥʪ r p-value ʍʘʨʘʢʪʝʨ ʢʦʨʝʣʷʮʽʾ 

ʅʉT
n -0.418 0.582 

ʉʣʘʙʢʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʥʘʯʫʱʠʡ 

ʅʉN
n 0.988 0.013 

ɼʫʞʝ ʩʠʣʴʥʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ, 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ 

ʅʉn -0.769 0.231 
ʉʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʘʣʝ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʠʡ 
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ɼʣʷ ʮʽʻʾ ʛʨʫʧʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ 

(r=0,99) ʧʦʢʘʟʥʠʢʫ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ ʟʘʣʝʞʥʦ ʚʽʜ Iedu.   

ɼʘʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʅʉ ʪʘ Iedu  ʜʣʷ ʛʨʫʧʠ ɯɯɯ ʧʦʜʘʥʦ ʚ 

ʪʘʙʣ. 3.6 

ʊʘʙʣʠʮʷ 3.6  ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʛʨʫʧʠ ɯV ʨʝʛʽʦʥʽʚ ʜʣʷ 

ʧʦʢʘʟʥʠʢʽʚ ʅʉT
n  ʅʉN

n, ʅʉn ʟʘʣʝʞʥʦ ʚʽʜ Iedu 

ʇʦʢʘʟʥʠʢ ʂʦʝʬʽʮʽʻʥʪ r p-value ʍʘʨʘʢʪʝʨ ʢʦʨʝʣʷʮʽʾ 

ʅʉT
n -0.418 0.582 

ʉʣʘʙʢʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʥʘʯʫʱʠʡ 

ʅʉN
n 0.988 0.013 

ɼʫʞʝ ʩʠʣʴʥʠʡ ʧʨʷʤʠʡ ʟʚôʷʟʦʢ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʡ 

ʅʉn -0.769 0.231 
ʉʠʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʥʘʯʫʱʠʡ 

 

ʋʟʘʛʘʣʴʥʝʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʜʣʷ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʛʨʫʧ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 

3.7. 

 

ʊʘʙʣʠʮʷ 3.7  ʋʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʅʉT
n  

ʅʉN
n, ʅʉn ʟʘʣʝʞʥʦ ʚʽʜ Iedu 

ɻʨʫʧʘ 

ʨʝʛʽʦʥʽʚ 
ɿʤʽʥʥʘ 1 ɿʤʽʥʥʘ 2 ʂʦʝʬʽʮʽʻʥʪ ʇʽʨʩʦʥʘ r p-value 

I 

Iedu 

ʅʉT
n 0,22 0,68 

ʅʉN
n 0,23 0,66 

ʅʉn 0,22 0,67 

ʅʉT
n ʅʉN

n 0,54 0,27 

ʅʉT
n ʅʉn 0,95 0,003 

ʅʉN
n ʅʉn 0,75 0,08 

II 

Iedu 

ʅʉT
n -0,42 0,58 

ʅʉN
n 0,99 0,012 

ʅʉn -0,77 0,23 

ʅʉT
n ʅʉN

n -0,51 0,5 

ʅʉT
n ʅʉn 0,9 0,09 

ʅʉN
n ʅʉn -0,83 0,17 

III 

Iedu 

ʅʉT
n -0,57 0,18 

ʅʉN
n - 0,54 0,22 

ʅʉn -0,695 0,08 

ʅʉT
n ʅʉN

n 0,95 0,001 

ʅʉT
n ʅʉn 0,94 0,002 

ʅʉN
n ʅʉn 0,96 0,0006 

IV Iedu 
ʅʉT

n 0,75 0,08 

ʅʉN
n 0,72 0,11 
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ɻʨʫʧʘ 

ʨʝʛʽʦʥʽʚ 
ɿʤʽʥʥʘ 1 ɿʤʽʥʥʘ 2 ʂʦʝʬʽʮʽʻʥʪ ʇʽʨʩʦʥʘ r p-value 

ʅʉn 0,87 0,025 

ʅʉT
n ʅʉN

n 0,71 0,12 

ʅʉT
n ʅʉn 0,79 0,06 

ʅʉN
n ʅʉn 0,59 0,221 

 

ʆʪʞʝ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʾ ʟ ʛʨʫʧ. ɼʣʷ ʛʨʫʧʠ ɯ ʨʝʛʽʦʥʽʚ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʘ 

ʫʨʙʘʥʽʟʘʮʽʷ ʥʝ ʻ ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʽʚ. ɼʣʷ ʛʨʫʧʠ ɯɯ ʚʠʟʥʘʯʝʥʠʡ 

ʥʘʡʙʽʣʴʰʠʡ ʟʥʘʯʫʱʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ Iedu ʟ ʧʦʢʘʟʥʠʢʦʤ ʧʨʠʨʦʜʥʠʭ 

ʥʝʙʝʟʧʝʢ, ʘ ʜʣʷ 4 ʛʨʫʧʠ ï ʟʽ ʟʘʛʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʢʽʣʴʢʦʩʪʽ ʅʉ. ɼʣʷ ʛʨʫʧʠ ɯɯɯ 

ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʟʥʘʯʫʱʠʡ ʟʚôʷʟʦʢ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʅʉ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ NATECH ʘʚʘʨʽʡ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʘʢʦʞ 

ʜʦʟʚʦʣʠʚ ʧʽʜʪʚʝʨʜʠʪʠ, ʱʦ ʪʝʭʥʦʛʝʥʥʽ ʘʚʘʨʽʾ ʦʙʫʤʦʚʣʶʶʪʴ ʟʘʛʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʥʝʙʝʟʧʝʢ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʅʉ.  

3.4 ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʢ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚ ʨʝʛʽʦʥʘʭ 

ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʝʛʽʦʥʠ ɯɯ ʢʣʘʩʪʝʨʫ ʟ 

ʥʘʡʤʝʥʰʠʤ ʨʽʚʥʝʤ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʚʠʟʥʘʯʝʥʠʭ ʚ [46, 203, 220, 228]. 

ʇʦʢʘʟʥʠʢʠ ʅʉT
n  ʅʉN

n, ʅʉn, R̔ ʥʜ
n ʦʙʯʠʩʣʝʥʽ ʜʣʷ ʧʝʨʽʦʜʫ 2010õ2020 ʨʨ. ̔ 

ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʟʘ ʤʽʥʽʤʘʣʴʥʦ-ʤʘʢʩʠʤʘʣʴʥʠʤ ʤʝʪʦʜʦʤ 

ʇʨʦʚʝʜʝʥʠʡ ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʢ ʚʽʜʥʦʩʥʦ ʽʥʜʠʢʘʪʦʨʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ (ʨʠʩ. 3.6) ʧʦʢʘʟʘʚ ʜʚʽ ʧʨʦʪʠʣʝʞʥʽ ʪʝʥʜʝʥʮʽʾ: 

ʟʥʠʞʝʥʥʷ ʧʨʦʷʚʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʨʠʟʠʢʽʚ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʫʨʙʦʛʝʥʥʦʩʪʽ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ, ʦʮʽʥʝʥʦʾ ʯʝʨʝʟ 

ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 
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ʇʝʨʰʫ ʪʝʥʜʝʥʮʽʶ ʜʝʤʦʥʩʪʨʫʻ ʣʽʥʽʷ ʪʨʝʥʜʫ (ʢʨʠʚʘ 6 ʥʘ ʨʠʩ. 3.8) ʧʦʢʘʟʥʠʢʘ 

ʥʝʙʝʟʧʝʢʠ ʅʉ ʫʩʽʭ ʪʠʧʽʚ ʅʉn, ʷʢʠʡ ʬʘʢʪʠʯʥʦ ̒ ʫʟʘʛʘʣʴʥʶʶʯʠʤ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʩʫʢʫʧʥʦʛʦ ʚʧʣʠʚʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ. ɺʦʜʥʦʯʘʩ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʪʨʝʥʜʫ. 

ʅʘʧʨʠʢʣʘʜ, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʚʠʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʪʝʭʥʦʛʝʥʥʦʾ 

ʥʝʙʝʟʧʝʢʠ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʥʠʞʯʦʤʫ ʨʽʚʥʶ ʫʨʙʘʥʽʟʘʮʽʾ ʩʝʨʝʜ ʦʙʣʘʩʪʝʡ 

ʢʣʘʩʪʝʨʥʦʾ ʛʨʫʧʠ. 

  

 

ʈʠʩʫʥʦʢ 3.6 ï ʍʘʨʘʢʪʝʨ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ 

ʢʣʘʩʪʝʨʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʝʜ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ:  

1 ï R̔ ʥʜ
n; 2 ï ʅʉn; 3 ï ʅʉT

n; 4 ï ʅʉN
n; 5 ï ʣʽʥʽʷ ʪʨʝʥʜʫ R̔ ʥʜ

n; 6 ï ʣʽʥʽʷ 

ʪʨʝʥʜʫ ʅʉn 

 

ɿʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʨʦʟʤʽʱʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ ʫʥʘʩʣʽʜʦʢ 

ʚʦʻʥʥʠʭ ʜʽʡ ʤʦʞʫʪʴ ʣʠʰʝ ʧʦʩʠʣʠʪʠ ʨʦʣʴ ʨʝʛʽʦʥʫ ʷʢ ʟʥʘʯʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦ-

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʮʝʥʪʨʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ. ʂʨʽʤ 

ʪʦʛʦ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʝʛʘʪʠʚʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ  ̔ʛʽʜʨʦʣʦʛʽʯʥʠʭ 
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ʧʨʦʮʝʩʽʚ ʥʘ ʃʴʚʽʚʱʠʥʽ ʥʝ ʻ ʧʨʷʤʠʤ ʥʘʩʣʽʜʢʦʤ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ 

ʟʫʤʦʚʣʝʥʠʡ ʧʨʠʨʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ʋ ʮʽʣʦʤʫ, ʧʦʻʜʥʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ  ̔ʪʝʭʥʦʛʝʥʥʠʭ ʅʉ ʤʦʞʝ ʩʠʥʝʨʛʽʯʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʟʘʛʘʣʴʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢ.  

ʊʝʥʜʝʥʮʽʷ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʅʉ ʽʟ ʧʦʩʪʫʧʦʚʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʛʽʦʥʽʚ, ʷʢʝ ʟʘʛʘʣʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ 

ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ, ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʟʠʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʫʨʙʘʥʽʟʘʮʽʾ. ʎʝ, ʟʦʢʨʝʤʘ, 

ʧʦʚ'ʷʟʘʥʦ ʟ ʙʽʣʴʰ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʡ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ, ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʢʨʘʱʦʶ 

ʦʨʛʘʥʽʟʘʮʽʻʶ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. ɺʦʜʥʦʯʘʩ 

ʟʘʟʥʘʯʝʥʽ ʧʦʟʠʪʠʚʥʽ ʘʩʧʝʢʪʠ ʫʨʙʘʥʽʟʘʮʽʾ ʥʝ ʟʜʘʪʥʽ ʧʦʚʥʽʩʪʶ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʨʠʟʠʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʷʢʱʦ ʪʝʨʠʪʦʨʽʷ ɸʊʆ ʻ ʩʭʠʣʴʥʦ  ʁʜʦ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ, 

ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ ʯʠ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʘʢ 

ʣʽʥʽʷ ʪʨʝʥʜʫ (ʢʨʠʚʘ 5 ʥʘ ʨʠʩ. 3.8) ʜʝʤʦʥʩʪʨʫʻ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʠʟʠʢʽʚ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʪʘ ʢʦʨʝʣʶʻ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʫʨʙʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʝʥʜʝʥʮʽʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚËʷʟʢʫ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʨʠʟʠʢʘʤʠ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʥʝʙʝʟʧʝʢ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʘ ʧʨʠʢʣʘʜʽ ʃʴʚʽʚʱʠʥʠ ʟ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʜʣʷ ʮʴʦʛʦ ʢʣʘʩʪʝʨʫ ʢʽʣʴʢʽʩʪʶ ʅʉ ʷʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʡ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʪʘ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʠʟʠʢʫ 

ʥʘʩʝʣʝʥʥʷ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʶ ̒ʫʤʦʚʠ ʜʣ ̫ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʽʚ ʷʢ 

ʩʫʪʦ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʘʮʽʾ ʦʙôʻʢʪʽʚ ʪʝʭʥʦʩʬʝʨʠ, ʪʘʢ ʽ 

ʢʘʪʘʩʪʨʦʬ, ʧʦʚËʷʟʘʥʠʭ ̔ ʟ ʧʨʠʨʦʜʥʠʤʠ ʣʠʭʘʤʠ, ʽʥʽʮʽʡʦʚʘʥʠʤʠ ʧʦhʢʦʜʞʝʥʥʷʤ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʧʦʻʜʥʘʥʥʷ ʬʘʢʪʦʨʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʨʠʟʠʢʽʚ ʣʶʜʩʴʢʠʭ ʞʝʨʪʚ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʤʦʞʝ ʪʽʣʴʢʠ 

ʟʨʦʩʪʘʪʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʝʢʦʣʦʛʽʯʥʠʭ ʦʮʽʥʦʢ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥ ̫ʩʪʨʘʪʝʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ ʫ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ. ʏʠʥʥʠʢ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ̫ ʢ 

ʚʠʟʥʘʯʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʽʜʙʫʜʦʚʠ 
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ʟʨʫʡʥʦʚʘʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʚʽʜʥʦʚʣʝʥʥ ̫ʧʨʦʤʠʩʣʦʚʠʭ  ̔ʪʨʘʥʩʧʦʨʪʥʦ-

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʦʙôʻʢʪʽʚ, ʚʠʨʽʰʝʥʥ ̫ʧʠʪʘʥʴ ʨʦʟʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ.  

ʆʪʞʝ, ̔ ʥʜʠʢʘʪʦʨʥʽ ʦʮʽʥʢʠ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʜʥʦʪʠʧʥʠʭ 

ʨʝʛʽʦʥʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥ ̫ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʡ ʟʤʝʥʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ 

ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʪʘ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʷʭ.  

ɺʨʘʭʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ ʥʘ ʦʩʥʦʚʽ ʜʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʘʚʠʣ ʜʦʧʫʩʪʠʤʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ, ʙʝʟʧʝʯʥʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ɿʘʛʘʣʦʤ, ʽʥʜʠʢʘʪʦʨ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ, 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʩʝʨʝʜʢʽʚ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ, ɦʦ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʤ 

ʧʽʜʭʦʜʘʤ ʫ ʩʠʩʪʝʤʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʥʘ ʝʢʦʩʠʩʪʝʤʥʠʭ ʟʘʩʘʜʘʭ. 

3.5 ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ 

3.5.1 ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ 

ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ 

ʅʘ ʬʦʥʽ ʟʘʛʘʣʴʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʅʉ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʧʦʞʝʞʽ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤ ʽʟ ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʜʞʝʨʝʣ 

ʟʘʛʨʦʟ, ʧʨʠʯʦʤʫ ʾʭʥʷ ʯʘʩʪʦʪʘ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ [80]. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʫ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʟʫʤʦʚʣʝʥʝ 

ʧʦʻʜʥʘʥʥʷʤ ʩʫʙôʻʢʪʠʚʥʠʭ ʪʘ ʦʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ. ʇʦ-ʧʝʨʰʝ, ʣʶʜʩʴʢʠʡ 

ʬʘʢʪʦʨ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ: ʫ ʩʝʨʝʜʥʴʦʤʫ, ʥʝ ʤʝʥʰʝ 85 % 

ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʘʙʦ 

ʧʦʚʩʷʢʜʝʥʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʧʦʥʘʜ 70 % ʧʦʚôʷʟʘʥʦ ʟ 

ʥʝʦʙʝʨʝʞʥʠʤ ʧʦʚʦʜʞʝʥʥʷʤ ʽʟ ʚʦʛʥʝʤ [91]. ʇʦ-ʜʨʫʛʝ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʤʘʻ 
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ʪʝʭʥʦʛʝʥʥʦ-ʫʨʙʦʛʝʥʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʦʢʨʝʤʘ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʝʧʨʦʥʠʢʥʠʭ ʤʽʩʴʢʠʭ ʧʦʚʝʨʭʦʥʴ, ʧʦʪʝʧʣʽʥʥʷ ʤʝʟʦʢʣʽʤʘʪʫ ʪʘ ʚʠʢʠʜʠ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʩʪʚʦʨʶʶʪʴ çʦʩʪʨʦʚʠ ʩʧʝʢʠè ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ. ʆʙʠʜʚʽ ʪʝʥʜʝʥʮʽʾ ʧʽʜʩʠʣʶʶʪʴ ʦʜʥʘ ʦʜʥʫ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʟʨʦʩʪʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʨʠʩ. 3.7). 

ʇʦʢʘʟʘʥʝ, ʱʦ ʪʣʽ ʧʦʩʪʫʧʦʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʯʘʩʪʢʘ 

ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʟʘʣʠʰʘʣʘʩʴ ʩʪʘʙʽʣʴʥʦʶ, ʩʪʘʥʦʚʣʷʯʠ ʧʨʠʙʣʠʟʥʦ 53 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ [229]. ɺʦʜʥʦʯʘʩ ʟʘʬʽʢʩʦʚʘʥʝ ʟʥʠʞʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʞʝʞ ʤʦʞʝ ʙʫʪʠ ʯʘʩʪʢʦʚʦ ʦʙʫʤʦʚʣʝʥʝ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʝʪʦʜʠʢʠ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʙʣʽʢʫ, ʟʦʢʨʝʤʘ, ʪʠʤ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝ ʚʨʘʭʦʚʫʶʪʴ 

ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʦʙôʻʢʪʘʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʥʘ 

ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ɸʈʂ, ʪʘ 

ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʘʢʪʠʚʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʦʢʨʝʤʠʭ ʨʘʡʦʥʽʚ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʩʪʘʥʦʤ ʥʘ 31 

ʛʨʫʜʥʷ 2023 ʨʦʢʫ 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʚ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʪʷʛʦʤ 1999ï

2023 ʨʨ.: 1 ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ (Zt); 2 ï ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʚ ʤʽʩʴʢʠʭ 

ʩʠʩʪʝʤʘʭ (Zfu); 3 ï ʣʽʥʽʷ ʪʨʝʥʜʫ (Zt); 4 ï ʣʽʥʽʷ ʪʨʝʥʜʫ (Zfu) 

 

0

20000

40000

60000

80000

100000

120000

1
9

9
9

2
0
0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

2
0

0
8

2
0

0
9

2
0

1
0

2
0

1
1

2
0

1
2

2
0

1
3

2
0

1
4

2
0

1
5

2
0

1
6

2
0

1
7

2
0

1
9

2
0

2
0

2
0

2
1

2
0

2
2

2
0

2
3

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʧ
ʦ
ʞ
ʝ
ʞ
,
 

Z
t
ʽ
 

Z
fu

ʈʦʢʠ

Zt Zfu ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ (Zfu)

1

2

3

4

R=0,83



154 

 

ʆʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʪʨʝʙʫʻ 

ʚʨʘʭʫʚʘʥʥʷ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʯʠʥʥʠʢʘ. ɸʥʘʣʽʟ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ (ʜʠʚ. ʪʘʙʣ. 1 ʜʦʜʘʪʢʫ ʀ), 

ʚʠʷʚʠʚ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʷʢ ʥʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ 

(R=0,89), ʪʘ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ (R=0,76) (ʨʠʩ. 3.8). 

 

ʈʠʩʫʥʦʢ 3.8 ï ɿʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ 

ʪʘ ʧʦʞʝʞ ʚ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤʘʭ: 1 ï ʧʠʪʦʤʽ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ 

(ZfsĿ10
-4); 2 ï ʧʠʪʦʤʽ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʚ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤʘʭ (ZfusĿ10

-4); 3 

ï ʣʽʥʽʷ ʪʨʝʥʜʫ (Zfs); 4 ï ʣʽʥʽʷ ʪʨʝʥʜʫ (Zfus) 

 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʥʝ ʻ ʚʠʢʣʶʯʥʦ 

ʬʫʥʢʮʽʻʶ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʯʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ 

ʢʦʨʝʣʶʻ ʟ ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʪʘ 

ʪʝʭʥʦʛʝʥʥʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʜʠʥʘʤʽʢʫ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʙʫʣʦ 

ʚʠʜʽʣʝʥʦ ʥʠʟʢʫ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʯʘʩʪʦʪʫ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʥʘ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ (ʪʘʙʣ. 3.8).  

 

ʊʘʙʣʠʮʷ 3.8  ʂʣʶʯʦʚʽ ʯʠʥʥʠʢʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʙʘʥʽʟʘʮʽʡʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʨʠʟʠʢʠ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ 

 ̄ ʏʠʥʥʠʢ ʚʧʣʠʚʫ ɽʬʝʢʪʠ ʯʠʥʥʠʢʘ  ʍʘʨʘʢʪʝʨ ʥʝʙʝʟʧʝʢ 

1 
ʟʘʛʦʩʪʨʶʻ ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ, ʘʢʪʠʚʽʟʘʮʽʶ ʣʶʜʩʴʢʦʾ  

ʇʽʜʚʠʱʝʥʥʷ 
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 ̄ ʏʠʥʥʠʢ ʚʧʣʠʚʫ ɽʬʝʢʪʠ ʯʠʥʥʠʢʘ  ʍʘʨʘʢʪʝʨ ʥʝʙʝʟʧʝʢ 

ɿʙʽʣʴʰʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ, ʜʝʩʪʨʫʢʪʠʚʥʫ ʧʦʚʝʜʽʥʢʫ, 

ʟʣʦʯʠʥʥʽʩʪʴ, ʽʥʰʝ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʨʠʟʠʢʽʚ ʟʘʛʠʙʝʣʽ 

ʥʘʩʝʣʝʥʥʷ  
ʥʘʨʦʱʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʽʩʴʢʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʯʝʨʝʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʝʣʝʢʪʨʦʤʝʨʝʞ ʫ ʞʠʪʣʦʚʠʭ, ʢʦʤʝʨʮʽʡʥʠʭ ʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʘʭ, ʧʽʜʚʠʱʝʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʙʫʜʽʚʝʣʴ ʽ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ. 

2 

ɿʙʽʣʴʰʝʥʥʷ 

ʢʦʤʧʘʢʪʥʦʩʪʽ 

ʟʘʙʫʜʦʚ 

ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ ʚʦʛʥʶ ʚʽʜ ʤʽʩʮʷ 

ʟʘʡʤʘʥʥʷ ɿʙʽʣʴʰʝʥʥʷ 

ʤʘʩʰʪʘʙʽʚ ʧʦʞʝʞ ʫʩʢʣʘʜʥʶʻ ʝʚʘʢʫʘʮʽʶ ʣʶʜʝʡ ʽ ʜʦʩʪʫʧ 

ʧʦʞʝʞʥʠʭ ʩʣʫʞʙ ʜʦ ʤʽʩʮʷ ʟʘʡʤʘʥʥʷ 

3 

ʇʨʦʤʠʩʣʦʚʘ 

ʘʢʪʠʚʥʽʩʪʴ, 

ɿʨʦʩʪʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʱʽʣʴʥʦʩʪʽ 

ʦʙôʻʢʪʽʚ 

ʪʝʭʥʦʩʬʝʨʠ 

ʨʦʟʰʠʨʶʻ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʜʞʝʨʝʣʘʤʠ ʧʦʞʝʞ,  

ɿʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʦʪʠ ʪʘ 

ʤʘʩʰʪʘʙʫ ʧʦʞʝʞ 

ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ 

ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʫ ʪʘ ʽʥʰʠʭ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʽʘʣʽʚ 

ʥʝʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʙʝʟʧʝʢʠ, ʧʦʨʫʰʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ, ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ  

ʘʢʪʠʚʽʟʫʻ ʨʠʟʠʢʠ ʚʪʦʨʠʥʥʠʭ ʯʠʥʥʠʢʽʚ 

ʘʚʘʨʽʡ ʟ ʚʠʪʦʢʦʤ ʥʝʙʝʟʧʝʯʥʠʭ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ 

ʛʦʨʽʥʥʷ 

ʊʦʢʩʠʯʥʠʡ ʚʧʣʠʚ 

ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ 

ʥʘ ʤʝʰʢʘʥʮʽʚ 

ɿʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

4 

ʈʦʟʰʠʨʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʘʨʢʫ 

ʟʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ, 

ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʜʦʨʦʞʥʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ɸʚʪʦʤʦʙʽʣʴʥʽ 

ʘʚʘʨʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʟʘʡʤʘʥʥʷʤ 

ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ 

ʩʧʨʠʯʠʥʷʻ ʘʚʘʨʽʾ ʯʝʨʝʟ ʪʝʭʥʽʯʥʽ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʽʥʪʝʥʩʠʚʥʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʤʽʩʴʢʠʭ 

ʫʤʦʚʘʭ 

ɿʨʦʩʪʘʥʥʷ 

ʧʦʞʝʞʥʠʭ ʨʠʟʠʢʽʚ 

5 
ɯʥʬʨʘʩʪʨʫʢʪʫʨʥʝ 

ʟʥʦʰʝʥʥʷ 

ʩʧʨʠʯʠʥʷʻ ʘʚʘʨʽʾ ʯʝʨʝʟ ʟʘʩʪʘʨʽʣʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʝʣʝʢʪʨʦʤʝʨʝʞʽ, ʩʠʩʪʝʤʠ 

ʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʢʘʥʘʣʽʟʘʮʽʾ, ʟʥʦʰʝʥʽʩʪʴ 

ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ ʪʘ ʙʫʜʽʚʝʣʴ 

ɿʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʦʪʠ ʪʘ 

ʤʘʩʰʪʘʙʫ ʧʦʞʝʞ 

6 

ɯʥʪʝʥʩʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʽʾ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʤʝʨʝʞ, ʚʠʙʫʭʠ 

ʛʘʟʦʧʨʦʚʦʜʽʚ ʘʙʦ ʧʦʞʝʞʽ ʯʝʨʝʟ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʚ ʝʣʝʢʪʨʦʧʨʦʚʦʜʮʽ 

ʇʽʜʚʠʱʝʥʥʷ 

ʨʠʟʠʢʽʚ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ 

ʇʨʠʤʥʦʞʝʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʟʙʠʪʢʽʚ 
 

7 

ʂʣʽʤʘʪʠʯʥʽ 

ʟʤʽʥʠ ʪʘ 

ʝʢʩʪʨʝʤʘʣʴʥʽ 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ 

ʟʤʽʥʶʻ ʤʽʩʮʝʚʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʱʦ, ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʛʣʦʙʘʣʴʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʟʤʽʥʘʤʠ (ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʧʦʩʫʭʠ), ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʩʧʨʠʷʪʣʠʚʽ 
ʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ (ʥʘʧʨʠʢʣʘʜ, 

ʇʦʩʠʣʝʥʥʷ ʨʠʟʠʢʽʚ 

ʧʦʞʝʞ ʚ ʤʽʩʪʘʭ ʪʘ 

ʥʘ ʧʨʠʤʽʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʷʭ 



156 

 
 ̄ ʏʠʥʥʠʢ ʚʧʣʠʚʫ ɽʬʝʢʪʠ ʯʠʥʥʠʢʘ  ʍʘʨʘʢʪʝʨ ʥʝʙʝʟʧʝʢ 

ʪʝʧʣʦʚʽ ʭʚʠʣʽ ʤʦʞʫʪʴ ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʤʽʩʴʢʠʭ ʨʘʡʦʥʘʭ, ʜʝ 

ʚʽʜʩʫʪʥʷ ʜʦʩʪʘʪʥʷ ʚʝʥʪʠʣʷʮʽʷ ʽ ʻ ʙʘʛʘʪʦ 

ʧʦʪʝʥʮʽʡʥʦ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ) 

8 
ʉʢʦʨʦʯʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʟʦʥ 

ʧʦʨʫʰʫʻ ʧʨʠʨʦʜʥʽ ʙʘʨ'ʻʨʠ ʜʣʷ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞ 

ɿʙʽʣʴʰʝʥʥʷ 

ʤʘʩʰʪʘʙʽʚ ʧʦʞʝʞ 

ʟʤʝʥʰʫʻ ʧʨʠʨʦʜʥʫ ʤʦʞʣʠʚʽʩʪʴ ʘʙʩʦʨʙʮʽʾ 

ʪʝʧʣʘ ʪʘ ʜʠʤʫ ʯʝʨʝʟ ʚʪʨʘʪʠ ʟʝʣʝʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʊʦʢʩʠʯʥʠʡ ʚʧʣʠʚ 

ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ 

ʥʘ ʤʝʰʢʘʥʮʽʚ 

ɿʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

9 

ʉʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʽ 

ʯʠʥʥʠʢʠ 

ʘʢʪʠʚʽʟʫʶʪʴ ʥʝʣʝʛʘʣʴʥʽ ʟʘʙʫʜʦʚʠ ʇʽʜʚʠʱʝʥʥʷ 

ʨʠʟʠʢʽʚ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ 

ʇʨʠʤʥʦʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʞʝʨʪʚ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʟʙʠʪʢʽʚ 

ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʯʝʨʝʟ ʙʽʜʥʽʩʪʴ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʜʣʷ ʥʘʣʝʞʥʦʛʦ 

ʫʪʨʠʤʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, 

ʥʝʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʙʝʟʧʝʢʠ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ  

 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʪʘʙʣ. 3.8 ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʙʫʜʴ-̫ ʢʦʾ ʢʨʘʾʥʠ ʩʚʽʪʫ. ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʪʚʦʨʠʣʘ ʚʩʶ 

ʪʝʨʠʪʦʨʽʶ ʢʨʘʾʥʠ ʚ ʟʦʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʪʘ ʩʪʚʦʨʠʣʘ ʫʤʦʚʠ ʧʽʜʚʠʱʝʥʥʷ 

ʨʠʟʠʢʽʚ ʷʢ ʩʫʪʦ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʘʮʽʾ ʦʙôʻʢʪʽʚ ʪʝʭʥʦʩʬʝʨʠ, 

ʪʘʢ ʡ ʪʘʢʠʭ, ʱʦ ʧʦʚËʷʟʘʥʽ ʽʟ ʧʨʠʨʦʜʥʠʤʠ ʣʠʭʘʤʠ, ʷʢʽ ʽʥʽʮʽʡʦʚʘʥʽ ʫʰʢʦʜʞʝʥʥʷʤ 

ʜʦʚʢʽʣʣʷ. ʊʦʞ, ʩʧʦʣʫʯʝʥʥʷ ʬʘʢʪʦʨʫ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʪʽʣʴʢʠ ʜʦ ʟʨʦʩʪʘʥʥʷ ʣʶʜʩʴʢʠʭ ʞʝʨʪʚ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ 

[207].  

3.5.2 ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʪʘ ʨʠʟʠʢʽʚ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ 

ʇʨʦʙʣʝʤʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽ ʾʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪ ɹʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ 

ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦ .ʁ ɿʦʢʨʝʤʘ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʫʟʛʦʜʞʝʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫʩʢʣʘʜʥʶʻ ʨʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʨʝʚʝʥʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʦʮʽʥʠʪʠ ʡ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʜʠʥʘʤʽʢʫ ʪʝʭʥʦʛʝʥʥʠʭ 

ʧʦʞʝʞ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʤʝʪʦʜʫ, ɦ ʦ ʙʫʜʝ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ 
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ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʩʪʨʘʪʝʛʽʡ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʪʝʥʮʽʡʥʠʭ ʟʙʠʪʢʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʧʦʜʘʥʠʭ ʫ [80, 90, 91], ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʪʠʯʥʦ-ʛʨʘʬʽʯʥʠʡ 

ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʤʽʩʪʘʭ ʟʘ ʧʝʨʽʦʜ 

2009 ï 2023 ʨʨ. (ʥʝ ʚʨʘʭʦʚʘʥʽ ʜʘʥʽ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʪʝʨʠʪʦʨʽʡ 

ʘʢʪʠʚʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʪʘ ʪʘʢʠʭ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ). ɺʘʨʪʦ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʙʫʚʘʣʠʩ ̫ʥʘ 

ʬʦʥʽ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʢʨʘʾʥʠ ʚʽʜ 68,5 % ʚ 2009 ʨ. ʜʦ 69,7 %  ʚ 2022 

ʨ. ʟʘ ʜʘʥʠʤ [29]. 

ʇʦʧʝʨʝʜʥʴʦ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʚʘʛʦʤʽʰʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞ ʚ ʤʽʩʪʘʭ ̒  ʘʢʪʠʚʽʟʘʮʽʷ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ɦʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʫ ʤʽʩʪʘʭ, ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ, 

ʢʽʣʴʢʦʩʪʽ ʟʘʛʠʙʣʠʭ ʪʘ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʫ ʤʽʩʪʘʭ (ʟʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʪʘ ʪʨʘʚʤʦʚʘʥʠʭ) ʟʘ ʽ-ʡ ʨʽʢ ʧʨʠʚʝʜʝʥʽ ʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʢ [207]: 

Ὢ
Ὂ

ὔ
Ƞ  Ὑ Ȣ

ὔȢ

ὔ
Ƞ  Ὑ Ȣ

ὔ Ȣ

ὔ
σȢρ 

 

ʜʝ: Ὢ  ï ʧʠʪʦʤʠʡ ʧʦʢʘʟʥʠʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʟʘ ʽ-ʡ ʨʽʢ; Ὂ  

ï ʢʽʣʴʢʽʩʪʴ ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʚ ʽ-ʤʫ ʨʦʮʽ; ὔ  ï ʯʠʩʝʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ 

ʚ ʽ-ʤʫ ʨʦʮʽ; 

Ὑ Ȣ   ̔ʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʠʟʠʢ ʟʘʛʠʙʝʣʽ ʚ ʤʽʩʴʢʠʭ ʧʦʞʝʞʘʭ; ὔȢ  ï 

ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʫ ʤʽʩʴʢʠʭ ʧʦʞʝʞʘʭ ʟʘ ʽ-ʡ ʨʽʢ; 

Ὑ Ȣ  ï ʨʠʟʠʢ ʧʦʩʪʨʘʞʜʘʪʠ (ʟʘʛʠʥʫʪʠ ʘʙʦ ʪʨʘʚʤʫʚʘʪʠʩʴ) ʧʽʜ ʯʘʩ 

ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʚ ̔-ʤʫ ʨʦʮʽ; ὔ Ȣ  ï ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ (ʪʨʘʚʤʦʚʘʥʠʭ ʪʘ 

ʟʘʛʠʙʣʠʭ ) ʤʽʩʪʷʥ ʚ ʤʽʩʴʢʠʭ ʧʦʞʝʞʘʭ ʟʘ ʽ-ʡ ʨʽʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2 ɼʦʜʘʪʢʫ ʀ, ʘ 

ʨʝʟʫʣʴʪʘʪʠ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʤʽʥʽʤʘʣʴʥʦ-
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ʤʘʢʩʠʤʘʣʴʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ Ὢ , Ὑ Ȣ  ȟ Ὑ Ȣ  ʧʦʜʘʥʦ 

ʥʘ ʨʠʩ. 3.9.  

ɻʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʦʩʪʘʥʥʽʡ 15 ʨʦʢʽʚ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʩʪʽʡʢʦʾ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʟʤʝʥʰʝʥʥ ̔ʨʠʟʠʢʽʚ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

 

ʈʠʩʫʥʦʢ 3.9 ï ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʧʠʪʦʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʽʣʴʢʦʩʪʽ ʤʽʩʴʢʠʭ 

ʧʦʞʝʞ ʪʘ ʨʠʟʠʢʽʚ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʘ ʧʝʨʽʦʜ 2009 ï 2023 ʨʨ.: 1 ïfnurbi; 2 ï

Rneff.urbi; 3 ïRnind.urbi; 4 ï ʣʽʥʽʷ ʪʨʝʥʜʫ ʧʦʢʘʟʥʠʢʫ fnurbi; 5 ï ʣʽʥʽʷ ʪʨʝʥʜʫ 

ʧʦʢʘʟʥʠʢʫ Rneff.urbi; 6 ï ʣʽʥʽʷ ʪʨʝʥʜʫ ʧʦʢʘʟʥʠʢʫ Rnind.urbi 

 

ʊʘʢʠʡ ʚʠʩʥʦʚʦʢ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʤʝʞʘʭ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. ʅʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ fnurbi (ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʯʘʩʪʦʪʘ ʧʦʞʝʞ ʫ ʤʽʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ) 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʤʽʩʴʢʠʭ ʧʦʞʝʞ ʫ 2020 ʨ., ʱʦ ʩʧʽʚʧʘʜʘʻ ʟ 

ʜʘʥʠʤʠ [230] ʱʦʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʚ ʋʢʨʘʾʥʽ. ɿʦʢʨʝʤʘ, 2020 ʨ. ʙʫʚ 

ʥʘʡʪʝʧʣʽʰʠʤ ʟʘ ʦʩʪʘʥʥʽ ʧôʷʪʜʝʩʷʪ ʨʦʢʽʚ, ̔ ʤʦʚʽʨʥʦ, ʥʘʚʽʪʴ ʟʘ ʦʩʪʘʥʥʻ ʩʪʦʨʽʯʯʷ. 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʘʣʘ 10,6 ęʉ, ʱʦ ʧʝʨʝʚʠʱʫ ̒ʥʘ 1,5 ęʉ ʩʝʨʝʜʥʽ 
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ʙʘʛʘʪʦʨʽʯʥ ̔ʟʥʘʯʝʥʥ ̫1991 ï 2020 ʨʦʢʽʚ, ʪʘ ʥʘ 2,8 ęʉ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʘ 

ʙʘʟʦʚʠʡ ʢʣʽʤʘʪʠʯʥʠʡ ʧʝʨʽʦʜ 1961ï1990 ʨʦʢʽʚ. 

ʆʪʞʝ, ʢʦʥʢʨʝʪʥʽ ʧʨʦʷʚʠ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʧʦʞʝʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʙʽʣʴʰʫ ʚʨʘʟʣʠʚʽʩʪʴ ʤʽʩʪ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʚʥʘʩʣʽʜʦʢ ʩʪʚʦʨʝʥʥʷ 

çʪʝʧʣʦʚʠʭ ʦʩʪʨʦʚʽʚè ʯʝʨʝʟ ʩʢʫʧʯʝʥʥʷ ʙʫʜʽʚʝʣʴ, ʘʩʬʘʣʴʪʫ, ʙʝʪʦʥʫ ʪʘ ʽʥʰʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʦʛʣʠʥʘʶʪʴ ʪʘ ʫʪʨʠʤʫʶʪʴ ʪʝʧʣʦ, ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʝʣʝʥʠʭ 

ʟʦʥ, ʧʦʩʠʣʝʥʥʷ ʚʽʪʨʽʚ ʽ ʥʝʨʝʛʫʣʷʨʥʽʩʪʴ ʦʧʘʜʽʚ. 

ɿʨʦʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʫ fnurbi ʥʝ ʚʧʣʠʥʫʣʦ ʩʫʪʪʻʚʦ ʥʘ ʨʠʟʠʢʠ ʜʣʷ ʤʽʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ, ʚʦʜʥʦʯʘʩ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ (R = 0,88) ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʩʠʣʴʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʟʨʦʩʪʘʥʥʷʤ ʯʘʩʪʦʪʠ ʧʦʞʝʞ ʪʘ ʟʥʠʞʝʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʠʟʠʢʫ [202]. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʟʨʦʩʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʷʪʽʚʥʠʭ ʩʣʫʞʙ, 

ʢʨʘʱʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʰʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ 

ʧʦʤ'ʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʧʦʞʝʞ, ʧʨʦʪʝ ʣʠʰʝ ʟʘ ʫʤʦʚ ʤʠʨʥʦʛʦ ʯʘʩʫ. ɺʩʽ 

ʧʦʢʘʟʥʠʢʠ ʧʦʞʝʞʥʠʭ ʥʝʙʝʟʧʝʢ (ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ Ὢ , Ὑ Ȣ  ȟ Ὑ Ȣ ) 

ʨʽʟʢʦ ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʚ 2022ï2023 ʨʨ., ʱʦ ʻ ʧʨʷʤʠʤ ʥʘʩʣʽʜʢʦʤ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ. 

3.5.3 ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ (2009 ï 2023 ʨʨ.) 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʞʝʞʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʨʝʛʽʦʥʘʭ ʚʽʜʧʦʚʽʜʥʦ 

ʯʠʥʥʠʢʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʨʝʛʽʦʥʘʣʴʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʷʢ ʨʦʟʨʘʭʦʚʘʥʝ ʩʝʨʝʜʥʴʦ ʤʝʜʽʘʥʥʝ ʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʚ ʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜ 2009ï2023 ʨʦʢʠ (ʧʦʢʘʟʥʠʢ fi). ʉʝʨʝʜ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʦʩʝʨʝʜʥʝʥʥʷ ʜʘʥʠʭ ʤʝʜʽʘʥʥʝ ʟʥʘʯʝʥʥʷ ʦʙʨʘʥʝ ʟ ʦʛʣʷʜʫ ʥʘ ʡʦʛʦ 

ʧʝʨʝʚʘʛʠ: ʣʝʛʢʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʽʪʴ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʚʠʙʽʨʦʢ, ʚʠʩʦʢʘ 

ʧʨʠʜʘʪʥʽʩʪʴ ʜʣʷ ʨʘʥʞʫʚʘʥʥʷ (ʚʨʘʭʦʚʫʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʥʘʯʝʥʴ, ʘ ʥʝ ʾʭ 

ʘʙʩʦʣʶʪʥʽ ʚʝʣʠʯʠʥʠ), ʟʜʘʪʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʮʝʥʪʨʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʢʨʘʱʝ ʥʽʞ 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ [207]. 
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ʆʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚ ʘʙʩʦʣʶʪʥʦʤʫ (Ἂfi) 

ʪʘ ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ (nnfi) ʪʘ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʦʜʠʥʠʮʴ ʋʢʨʘʾʥʠ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 3 ɼʦʜʘʪʢʫ ʀ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ (ʨʠʩ. 3.10) ʟʘʣʝʞʥʦʩʪʽ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ (nnfi) ̫ʢ ʬʫʥʢʮʽʾ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʝʛʽʦʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ (ɯnedu), ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʙʽʙʣʽʦʪʝʢ ʜʘʥʠʭ 

matplotlib.pyplot, numpy, pandas; ʫ ʩʝʨʝʜʦʚʠʱ ̔ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python [199] (ʢʦʜ 

ʧʦʜʘʥʦ ʚ ɼʦʜʘʪʢʫ ɯ).  

 

 

ʈʠʩʫʥʦʢ 3.10  ɿʘʣʝʞʥʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ nnfi ʚʽʜ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ɯnedu 
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ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ɯnedu ̔ ʥʪʝʨʧʨʝʪʦʚʘʥʦ ̫ ʢ ʥʝʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ (ʘʨʛʫʤʝʥʪʫ, ʚʽʩʴ ʍ), ʪʦʜʽ ʷʢ ʟʥʘʯʝʥʥʷ nnfi ̫ ʢ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʫ 

ʟʤʽʥʥʫ (ʚʽʩʴ Y). ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ 

ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʚʠʷʚʠʪʠ ʨʝʛʽʦʥʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ. 

ɿ ʤʝʪʦʶ ʚʽʟʫʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ɸʊʆ ʟʘ ʨʽʚʥʷʤʠ ʧʦʢʘʟʥʠʢʘ (ɯnedu) ʥʘ 

ʛʨʘʬʽʢʫ ʢʦʣʴʦʨʦʚʠʤ ʢʦʜʫʚʘʥʥʷʤ ʨʦʟʜʽʣʝʥʽ ʟʦʥʠ ʚʠʩʦʢʠʭ (0,4ï1,0), ʩʝʨʝʜʥʽʭ 

(0,2ï0,4) ʪʘ ʥʠʟʴʢʠʭ (0ï0,2) ʡʦʛʦ ʟʥʘʯʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʟ ̔ʟʨʦʩʪʘʥʥʷʤ 

ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʘ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʥʘ ʾʭ ʪʝʨʠʪʦʨʽʾ 

ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʛʽʦʥʘʤ ʽʟ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʫʨʙʘʥʽʟʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʧʦʞʝʞʥʦʶ ʟʘʛʨʦʟʦʶ.  

ʅʝʩʧʨʦʤʦʞʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʘʜʝʢʚʘʪʥʫ ʦʮʽʥʢʫ ʨʽʚʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʃʫʛʘʥʩʴʢʦʾ ʪʘ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʝʡ ʟʫʤʦʚʣʝʥʘ ʦʙʤʝʞʝʥʽʩʪʶ 

ʜʦʩʪʫʧʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʡ, ʪʝʨʠʪʦʨʽʡ, ʪʝʨʠʪʦʨʽʡ ʘʢʪʠʚʥʠʭ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʪʘ ʪʘʢʠʭ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ nnfi ʚʽʜ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ɯnedu ʜʦʟʚʦʣʠʚ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, ʱʦ ʜʦʨʽʚʥʶʻ 0,56, 

ʥʘʷʚʥʽʩʪʶ ʧʦʤʽʨʥʦʾ ʧʦʟʠʪʠʚʥʦʾ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. ʆʩʢʽʣʴʢʠ p-ʟʥʘʯʝʥʥʷ 

ʜʦʨʽʚʥʶʻ 0.0047, ʱʦ ʟʥʘʯʥʦ ʤʝʥʰʝ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 0.05, ʢʦʨʝʣʷʮʽʷ ʻ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ, ʘ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʽʩʥʫʻ ʨʝʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ. 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʟ 

ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʙˇʨʫʥʪʫʚʘʪʠ, ʧʦ-ʧʝʨʰʝ, ʚʧʣʠʚ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʨʽʚʝʥʴ ʪʝʭʥʦʛʝʥʥʦ-ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʨʝʛʽʦʥʽʚ. ʇʦ-ʜʨʫʛʝ, ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʥʘʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʫʨʙʘʥʽʟʘʮʽʾ 
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ʩʠʥʝʨʛʝʪʠʯʥʝ ʟʙʽʣʴʰʫʻ ʚʧʣʠʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʩʪʘʥ ʪʝʭʥʦʛʝʥʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ, ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. 

3.6 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʥʝʙʝʟʧʝʢʫ ʘʢʪʠʚʽʟʘʮʽʾ 

ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ 

3.6.1 ʆʩʦʙʣʠʚʦʩʪʽ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ 

ʇʨʦʚʝʜʝʥʥ ̫ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ ʨʦʟʚʠʪʢʫ ʢʘʨʩʪʫ ʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʟ ʬʘʢʪʦʨʘʤʠ 

ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʦʙʫʤʦʚʣʝʥʘ ʟʘʚʜʘʥʥʷʤ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶʚʘʪʠ ʨʝʛʽʦʥʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʘʨʩʪʦʚʦʾ ʥʝʙʝʟʧʝʢʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʄʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ ʟ ʧʨʠʣʝʛʣʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ ʫ ʟʦʥʽ ʾʭ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʚʧʣʠʚʫ ʩʢʣʘʜʘʶʪʴ ʻʜʠʥʠʡ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʜʣʷ ʷʢʦʛʦ 

ʭʘʨʘʢʪʝʨʥʝ ʩʠʥʝʨʛʝʪʠʯʥʝ ʥʘʢʣʘʜʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʨʦʟʚʠʪʦʢ ʥʝʛʘʪʠʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʢʦʨʦʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ʥʘ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ, ʚʠʨʫʙʢʘ ʣʽʩʽʚ, 

ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ, ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʚʟʘʻʤʦʜʽʾ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʨʽʟʥʦʛʦ 

ʪʠʧʫ. ʈʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʥʝʧʨʦʥʠʢʥʦʾ ʧʦʚʝʨʭʥʽ ʽʥʽʮʽʶʻ ʽ ʧʽʜʩʠʣʶʻ 

ʥʘʩʣʽʜʢʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʛʝʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʪʘʢʠʭ ʷʢ ʧʽʜʪʦʧʣʝʥʥʷ, 

ʢʘʨʩʪ, ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʽʚ, ʧʨʦʚʘʣʠ ʪʘ ʽʥʰʽ. ʈʦʟʚʠʪʦʢ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʢʟʦʛʝʥʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ ʫʨʙʦʛʝʥʥʠʭ ʟʦʥ, 

ʟʥʘʯʥʠʤʠ ʝʤʽʩʽʷʤʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚʥʘʩʣʽʜʦʢ çʜʠʭʘʥʥʷè ʤʽʩʪ ʽ ʫʪʚʦʨʝʥʥʷʤ 

çʦʩʪʨʦʚʽʚ ʩʧʝʢʠè, ʧʦʨʫʰʝʥʥʷʤ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʽʚ. 

ʄʽʩʪʘ ʚʠʩʪʫʧʘʶʪʴ ʦʩʝʨʝʜʢʘʤʠ ʜʝʛʨʘʜʘʮʽʾ ʣʽʪʦʛʝʥʥʦʾ ʦʩʥʦʚʠ ʧʨʠʨʦʜʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ. ɿʥʠʱʝʥʥʷ ʟʝʣʝʥʦʛʦ ʧʦʢʨʠʚʫ, ʨʦʟʤʽʱʝʥʥʷ ʪʚʝʨʜʠʭ ʽ ʨʽʜʢʠʭ 

ʚʽʜʭʦʜʽʚ, ʯʠʩʣʝʥʥʽ ʘʚʘʨʽʾ ʧʽʜʟʝʤʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʚʪʨʘʪʠ ʟ ʥʠʭ ʚʝʣʠʢʠʭ 

ʢʽʣʴʢʦʩʪʝʡ ʚʦʜʠ ʽ ʪʝʧʣʘ, ʢʦʥʮʝʥʪʨʦʚʘʥʽ ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ˇʨʫʥʪ, 
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ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʛʝʨʤʝʪʠʟʘʮʽʷ ʾʭ ʧʦʚʝʨʭʥʽ ʽʥʽʮʽʶʶʪʴ ʝʢʟʦʛʝʥʥʽ ʧʨʦʮʝʩʠ 

ʣʽʪʦʩʬʝʨʥʦʾ ʛʨʫʧʠ. ɿʤʽʥʠ ʨʝʣʴʻʬʫ, ʛʝʦʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʽʚ, ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ, ʛʣʠʙʠʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ ʟʘ 

ʩʚʦʾʤ ʤʘʩʰʪʘʙʦʤ ʚʠʭʦʜʷʪʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʤʽʩʪ ʽ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ.. 

ɿʘ ʜʘʥʠʤʠ ʱʦʨʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʛʝʦʣʦʛʽʾ ʪʘ ʥʘʜʨ 

ʋʢʨʘʾʥʠ [231] ʧʨʠʨʦʜʥʽ ʧʝʨʝʜʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ʅɽɻʇ ʽʩʪʦʪʥʦ ʫʩʢʣʘʜʥʷʶʪʴʩʷ 

ʪʝʭʥʦʛʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʽʥʪʝʥʩʠʚʥʦʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʂʘʨʩʪʦʚʽ 

ʧʨʦʮʝʩʠ, ʧʽʜʪʦʧʣʝʥʥʷ, ʟʩʫʚʠ, ʘʙʨʘʟʽʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʩʭʠʣʽʚ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ 

ʦʭʦʧʣʶʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘ ʘʢʪʠʚʽʟʫʶʪʴʩʷ ʥʘ ʟʥʘʯʥʠʭ 

ʧʣʦʱʘʭ ʤʽʩʴʢʠʭ ʟʘʙʫʜʦʚ. ʎʽ ʧʨʦʮʝʩʠ ʩʧʨʠʯʠʥʷʶʪʴ ʨʫʡʥʫʚʘʥʥʷ ʞʠʪʣʦʚʦʾ, 

ʧʨʦʤʠʩʣʦʚʦʾ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʟʘʙʫʜʦʚʠ, ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ 

ʪʘʢʦʞ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʢʘʥʘʣʽʟʘʮʽʾ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. ɸʢʪʠʚʽʟʘʮʽʷ ʛʝʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʥʝ ʣʠʰʝ ʚʝʜʝ ʜʦ 

ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʪʨʘʪ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʘ ʡ ʜʦ ʟʙʠʪʢʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʧʽʜʚʠʱʫ ̒ʨʠʟʠʢʠ ʜʣʷ ʙʝʟʧʝʢʠ 

ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

3.6.2 ʆʮʽʥʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʰʠʨʝʥʥʷ ʢʘʨʩʪʦʚʠʭ 

ʧʦʨʽʜ ʽ ʽʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ 

ɻʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʠʨʦʢʠʤ ʧʦʰʠʨʝʥʥʷʤ 

ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ, ̫ ʢ ̔ʟʘʡʤʘʶʪʴ ʧʣʦʱʫ 448,16 ʪʠʩ. ʢʤ2 [231] ɦʦ ʩʪʘʥʦʚʠʪʴ 74,2 

% ʾʾ ʪʝʨʠʪʦʨʽʾ. ʅʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʚʠʷʚʣʝʥʦ ʧʨʠʙʣʠʟʥʦ 22 ʪʠʩʷʯ ̔ʢʘʨʩʪʦʚʠʭ ʬʦʨʤ 

ʚʽʜʢʨʠʪʦʛʦ, ʧʦʢʨʠʪʦʛʦ ʽ ʧʝʨʝʢʨʠʪʦʛʦ ʪʠʧʫ. ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ 

ʢʘʨʩʪʦʚʽ ʫʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ (11,28 ʪʠʩ. ʢʤ2) ʽ ʧʦʢʨʠʪʦʛʦ ʪʠʧʫ (87,68 ʪʠʩ. 

ʢʤ2), ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ ʜʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʟʦʢʨʝʤʘ 

ʛʽʨʥʠʯʦʨʫʜʥʠʭ ʨʦʙʽʪ, ʚʠʜʦʙʫʪʢʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʚʽʜʢʨʠʪʠʤ 

ʩʧʦʩʦʙʦʤ. ʇʦʧʨʠ ʪʝ, ɦ ʦ ʘʢʪʠʚʥʠʡ ʢʘʨʩʪʦʚʠʡ ʧʨʦʮʝʩ ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʠ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʚ ɼʦʥʝʮʴʢʽʡ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ [231], ʚʽʥ ʧʨʝʜʩʪʘʚʣʷʻ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʚʩʽʭ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ, 
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ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʫʨʙʦʛʝʥʥʦʛʦ ʦʩʚʦʻʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʨʫʡʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ 

ʩʪʚʦʨʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʥʝʙʝʟʧʝʢʠ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ 

(Rkarst), ̫ʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʯʘʩʪʢʘ ʧʣʦʱʽ ʨʝʛʽʦʥʫ, ʦʭʦʧʣʝʥʦʾ ʢʘʨʩʪʦʚʠʤʠ 

ʧʦʨʦʜʘʤʠ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʜʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʮʴʦʛʦ ʨʝʛʽʦʥʫ. ʊʘʢʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʫʨʘʞʝʥʥʷ, ʧʨʠʚʝʜʝʥʠʡ ʜʦ ʥʦʨʤʘʣʽʟʦʚʘʥʦʾ ʬʦʨʤʠ (Rkarst)
n ʚʠʟʥʘʯʘʻ 

ʧʦʪʝʥʮʽʘʣ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʠʟʠʢʫ ʧʨʦʷʚʫ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚ ʤʝʞʘʭ 

ʧʝʚʥʦʛʦ ʨʝʛʽʦʥʫ [232]. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʢʠ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ 

(Rkarst)
n ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʜʠʢʘʪʦʨʦʤ (ɯec.urb)n (ʨʠʩ. 3.11) ʟʘʩʚʽʜʯʠʣʠ ʥʘʷʚʥʽʩʪʴ 

ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ (ɾʠʪʦʤʠʨʩʴʢʘ, 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, 

ʂʠʾʚʩʴʢʘ). 

 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʝʙʝʟʧʝʢ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʨʽʚʥʽʚ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ: 1 ï Rʢʘʨʩʪ
n; 2 ï ɯec.urb

n; 

3 ï ʣʽʥʽʷ ʪʨʝʥʜʫ ɯec.urb
n 
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ʋ ʮʠʭ ʦʙʣʘʩʪʷʭ ʯʘʩʪʢʘ ʢʘʨʩʪʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚ ʟ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 1,8 ʜʦ 65,5 %, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʥʽ ʥʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (Rkarst)
n ʚʽʜ 0 ʜʦ 0,645, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʚôʷʟʢʫ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʽ 

ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʨʘʟʽ ʥʠʟʴʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʦʭʦʧʣʝʥʥʷ ʧʣʦʱ ʨʝʛʽʦʥʽʚ 

ʢʘʨʩʪʦʚʠʤʠ ʧʦʨʦʜʘʤʠ. 

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʨʝʛʽʦʥʽʚ ʽʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ʢʘʨʩʪʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʪʘʢʽ ɸʊʆ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ 

ʨʽʚʥʷʭ ʫʨʙʘʥʽʟʘʮʽʾ. ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʙʽʣʴʰ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʧʣʠʚʫ ʫʨʙʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʯʘʩʪʦʪʫ ʢʘʨʩʪʦʧʨʦʷʚʽʚ ʜʣʷ ʚʦʩʴʤʠ ʦʙʣʘʩʪʝʡ ï 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, 

ʃʫʛʘʥʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ, ɺʦʣʠʥʩʴʢʽʡ, ʜʣʷ ̫ ʢʠʭ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ɯec.urb
n (ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0.47 ʜʦ 1.0) ʟʫʤʦʚʣʶʶʪʴ ʨʠʟʠʢʠ 

ʫʨʙʦʛʝʥʥʦʾ ʽʥʽʮʽʘʮʽʾ ʢʘʨʩʪʦʚʠʭ ʧʨʦʷʚʽʚ.  

ʇʨʦʚʝʜʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ ʫ ʤʝʞʘʭ ʟʘʟʥʘʯʝʥʠʭ ʦʙʣʘʩʪʝʡ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʪʝʭʥʦʩʬʝʨʠ, ʨʦʟʰʠʨʝʥʥʷ ʟʦʥ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʨʝʙʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʞʦʨʩʪʢʦʛʦ ʥʦʨʤʫʚʘʥʥʷ ʨʽʚʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʘʨʩʪ-ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʜʣʷ ʟʤʽʥ 

ʭʘʨʘʢʪʝʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. 

3.6.3 ɼʠʥʘʤʽʢʘ ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʧʝʨʽʦʜ 

2001 ï 2020 ʨʦʢʠ 

ɼʠʥʘʤʽʢʘ ʫʨʙʘʥʽʟʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʣʠʙʠʥʥʠʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤʠ 

ʣʽʪʦʩʬʝʨʥʦʾ ʦʩʥʦʚʠ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ. ɼʣʷ ʦʮʽʥʢʠ 

ʛʝʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʨʦʟʚʠʪʦʢ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʜʠʥʘʤʽʮʽ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʤʽʥ ʢʘʨʩʪ-ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʫ ʧʝʨʽʦʜ 2001 [233]  

2020 [231] ʨʦʢʽʚ. ɿʘ ʮʝʡ ʯʘʩ ʧʣʦʱʽ ʧʦʨʽʜ, ʩʭʠʣʴʥʠʭ ʜʦ ʢʘʨʩʪʫʚʘʥʥʷ, ʟʨʦʩʣʠ ʚ 

ʫʩʽʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʷʭ ʟ 227,7 ʪʠʩ. ʢʤ2 ʜʦ 448,16 ʪʠʩ. ʢʤ2. ʅʘʡʙʽʣʴʰʝ 
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ʨʦʟʰʠʨʝʥʥʷ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ, ȹSkarst, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚ ʆʜʝʩʴʢʽʡ (ȹSkarst = 27,35 

ʪʠʩ. ʢʤ2), ʇʦʣʪʘʚʩʴʢʽʡ (ȹSkarst = 26,51 ʪʠʩ. ʢʤ2), ʍʘʨʢʽʚʩʴʢʽʡ (ȹSkarst = 20,54 ʪʠʩ. 

ʢʤ2), ʂʠʾʚʩʴʢʦʾ (ȹSkarst = 18,80 ʪʠʩ. ʢʤ2) ɸʊʆ. ʎ̔  ʟʤʽʥʠ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʶʚʘʪʠ 

ʚʽʜʥʦʩʥʦ ʟʘʛʘʣʴʥʠʭ ʧʣʦʱ ʨʝʛʽʦʥʽʚ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ 

ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʰʠʨʝʥʥʷ ʢʘʨʩʪʦʚʠʭ ʪʝʨʠʪʦʨʽʡ (ȹSʢ.ter) ̫ʢ 

ʚʽʜʥʦʰʝʥʥʷ ȹSkarst ʜʦ ʧʣʦʱʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʝʛʽʦʥʫ. ʅʘʜʘʣʽ ʮʽ ʟʥʘʯʝʥʥʷ (ȹSʢ.ter) 

ʙʫʣʠ ʥʦʨʤʘʣʽʟʦʚʘʥʽ, ʘ ʦʪʨʠʤʘʥʠʡ ʧʦʢʘʟʥʠʢ ȹSʢ.ter
n ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ (ʨʠʩ. 3.12). 

 

 

 

ʈʠʩʫʥʦʢ 3.12 ï ʈʘʥʞʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʫʨʙʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ ʟʘ ʧʝʨʽʦʜ 

2001 ï 2020 ʨʦʢʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ ʥʝʙʝʟʧʝʢʠ ʢʘʨʩʪʦʚʠʭ 

ʧʨʦʮʝʩʽʚ 

 

ɼʽʘʛʨʘʤʘ ʥʘ ʨʠʩ. 3.12 ʧʦʢʘʟʫʻ ʨʘʥʛ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʧʨʠʨʦʩʪʦʤ ʧʣʦʱ 

ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʛʽʦʥʘʣʴʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʝʙʝʟʧʝʢʠ 
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ʈʝʛʽʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ (ȹSʢ.ter)
n 

(ȹSʢ.ter)n (ɯedu)ʥ (Rkarst)n
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ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʠʡ 

ʚʨʘʭʦʚʫʻ ʭʘʨʘʢʪʝʨ ʨʦʟʩʝʣʝʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʽ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʠʭ ʤʽʩʪ ʟ 

ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʞʠʪʝʣʽʚ. ɺʦʜʥʦʯʘʩ ʜʝʤʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʘʶʪʴ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʨʽʚʥʝʤ ʫʨʘʟʣʠʚʦʩʪʽ ʢʘʨʩʪʦʚʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, 

ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʧʽʜʟʝʤʥʦʛʦ ʜʨʝʥʘʞʫ, ɦ ʦ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʴ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, 

ʧʦʪʫʞʥʽʩʪʴ ʽ ʩʪʘʥ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʤʝʨʝʞ, ʦʯʠʩʥʘ ʟʜʘʪʥʽʩʪʴ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ 

ʩʧʦʨʫʜ ʻ ʢʨʠʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʨʴʦʭ ʧʦʢʘʟʥʠʢʽʚ ï ȹSʢ.ter
n, Rʢʘʨʩʪ

n, Iedu
n, 

ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʢʽʣʴʢʘ ʛʨʫʧ ɸʊʆ.  

ɼʦ ɯ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ɺʦʣʠʥʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ ʪʘ 

ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʚ ̫ʢʠʭ ʧʦʨʦʜʠ, ʟʜʘʪʥʽ ʜʦ ʢʘʨʩʪʫʚʘʥʥʷ, ʦʭʦʧʣʶʶʪʴ ʤʘʡʞʝ 

ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʨʝʛʽʦʥʫ. ɼʦ ʮʽʻʾ ʞ ʛʨʫʧʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʍʤʝʣʴʥʠʮʴʢʫ (ȹSʢ.ter
n = 

0,21; Rʢʘʨʩʪ
n = 0,85), ʃʴʚʽʚʩʴʢʫ (ȹSʢ.ter

n = 0,25; Rʢʘʨʩʪ
n = 0,81) ʽ ɼʦʥʝʮʴʢʫ (ȹSʢ.ter

n 

= 0,20; Rʢʘʨʩʪ
n = 0,88) ɸʊʆ. ʄʘʢʩʠʤʘʣʴʥʽ ʨʽʚʥʽ ʥʝʙʝʟʧʝʢ, ʟʫʤʦʚʣʝʥʽ ʷʢ 

ʧʨʠʨʦʜʥʠʤʠ ʪʘʢ ʽ ʪʝʭʥʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʜʘʥʠʤʠ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʧʦʯʘʪʦʢ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʝʨʽʦʜʫ. ɿʘ ʜʚʘʜʮʷʪʠʨʽʯʥʠʡ 

ʧʝʨʽʦʜ ʮʽ ʨʽʚʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʣʠʩʷ, ʘ ʧʣʦʱʽ ʧʨʦʷʚʫ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ ʘʙʦ 

ʙʫʣʠ ʚʽʜʩʫʪʥʽ, ʘʙʦ ʟʘʟʥʘʣʠ ʩʢʦʨʦʯʝʥʥʷ. ʇʨʦʪʝ, ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʄʠʢʦʣʘʾʚʩʴʢʽʡ (Iedu
n = 0,28), ɺʦʣʠʥʩʴʢʽʡ (Iedu

n = 

0,32), ʍʤʝʣʴʥʠʮʴʢʽʡ (Iedu
n = 0,33) ʦʙʣʘʩʪʷʭ, ʚʠʩʦʢʠʡ ï ʫ ʃʫʛʘʥʩʴʢʽʡ (Iedu

n = 0,77) 

ʪʘ ʦʩʦʙʣʠʚʦ ɼʦʥʝʮʴʢʽʡ (Iedu
n = 1), ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʧʦʚʝʨʭʥʝʚʠʭ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʫʨʙʦʛʝʥʥʠʭ-ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ɾʠʪʦʤʠʨʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, 

ɺʽʥʥʠʮʴʢʘ ɸʊʆ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʠʡ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ 

ʥʠʞʯʠʡ ʟʘ ʩʝʨʝʜʥʽʡ (Rʢʘʨʩʪ
n <0,4), ʥʘ ʪʣ ̔ʥʝʟʥʘʯʥʠʭ ʟʤʽʥ ʢʘʨʩʪʦʚʠʭ ʪʝʨʠʪʦʨʽʡ, 

ȹSʢ.ter
n <0,2. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʏʝʨʢʘʩʴʢʫ ʦʙʣʘʩʪʴ, ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʾ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ Rʢʘʨʩʪ
n ̔  ȹSʢ.ter

n, ̒ ʙʣʠʟʴʢʠʤʠ ʪʘ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʙʣʠʟʥʦ 0,4. 

ʉʧʽʣʴʥʦʶ ʦʟʥʘʢʦʶ ʜʣʷ ʨʝʛʽʦʥʽʚ ʛʨʫʧʠ ʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 
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ʫʨʙʘʥʽʟʘʮʽʾ. ʄʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʢʘʨʩʪʦʚʦʾ ʥʝʙʝʟʧʝʢʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʶ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ (ɾʠʪʦʤʠʨʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ 

ʦʙʣʘʩʪʽ), ʘʙʦ ʡʦʛʦ ʥʝʟʥʘʯʥʠʤʠ ʧʣʦʱʘʤʠ (ɿʘʢʘʨʧʘʪʩʴʢʘ ʦʙʣʘʩʪʴ  0,001 ʪʠʩ. 

ʢʤĮ), ʘʙʦ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʧʨʦʷʚʫ (ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ, ʟ 3,67 

ʪʠʩ. ʢʤ2 ʫ 2001 [233] ʜʦ 1,56 ʪʠʩ. ʢʤ2 ʚ 2020 [231]). 

ɼʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʨʝʛʽʦʥʠ, ʫ ̫ʢʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʘʥʽ ʟʘʩʚʽʜʯʠʣʠ 

ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʨʠʨʦʩʪʫ ʧʣʦʱ ʢʘʨʩʪʦʚʠʭ ʧʨʦʷʚʽʚ (ȹSʢ.ter
n å 0.4 õ 0.6 ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʝʙʝʟʧʝʢʠ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ. ɼʦ ʮʽʻʾ 

ʛʨʫʧʠ ʚʽʜʥʝʩʝʥʦ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ, ʍʝʨʩʦʥʩʴʢʠʡ, ɿʘʧʦʨʽʟʴʢʠʡ, 

ʏʝʨʥʽʚʝʮʴʢʠʡ, ʉʫʤʩʴʢʠʡ ʨʝʛʽʦʥʠ. ʇʦʧʨʠ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ ̔  ʪʠʧʘʭ ʣʘʥʜʰʘʬʪʫ,  ʨʝʛʽʦʥʠ ʻ ʜʦʩʠʪʴ ʦʜʥʦʨʽʜʥʠʤʠ ʟʘ ʨʽʚʥʝʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʟʥʘʯʝʥʥʷʭ 

ʽʥʜʝʢʩʫ Iedu
n, ̫ʢ ̔ʢʦʣʠʚʘʪʁʴʩʷ ʚ ʤʝʞʘʭ 0.2 õ 0.33. ʁʤʦʚʽʨʥʠʤ ʟʘʛʘʣʴʥʠʤ 

ʯʠʥʥʠʢʦʤ ʘʢʪʠʚʽʟʘʮʽʾ ʢʘʨʩʪʦʧʨʦʷʚʽʚ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʘ ʭʘʨʘʢʪʝʨʫ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ʊʘʢʠʡ ʯʠʥʥʠʢ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʤʽʥʘʤʠ ʨʽʚʥʽʚ ʟʘʣʷʛʘʥʥʷ, 

ʧʦʪʫʞʥʦʩʪʽ ʽ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ 

ʧʦʨʽʜ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ. ʋʩʝ ʮʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʩʪʽʡʢʽʩʪʴ ʪʦʚʱʽ ʧʦʢʨʠʪʠʭ ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ, ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʾ ʭ ʘʢʪʠʚʥʦʾ 

ʧʦʨʠʩʪʦʩʪʽ, ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʽʚ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ɦ ʦ 

ʫʢʨʘʾʥʩʴʢʠʤʠ ʥʘʫʢʦʚʮʷʤʠ [234, 235] ʜʣʷ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʷʚʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʢʘʨʩʪʫ ʽ ʩʪʚʦʨʝʥʘ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ. ɼʦʮʽʣʴʥʠʤ ʻ ʧʦʰʠʨʝʥʥʷ ʮʠʭ ʥʘʧʨʘʮʶʚʘʥʴ ʥʘ ʽʥʰʽ 

ʨʝʛʽʦʥʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʪʨʝʪʴʦʾ ʛʨʫʧʠ. 

ʅʘʨʝʰʪʽ, ʜʦ IV ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʂʠʾʚʩʴʢʠʡ, ʍʘʨʢʽʚʩʴʢʠʡ, ʆʜʝʩʴʢʠʡ, 

ʏʝʨʥʽʛʽʚʩʴʢʠʡ, ʇʦʣʪʘʚʩʴʢʠʡʘ ʨʝʛʽʦʥʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ 

ʢʘʨʩʪʦʚʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ ʟʥʘʯʥʠʤ ʧʨʠʨʦʩʪʦʤ ʢʘʨʩʪʦʚʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʠʩʦʢʝ 

ʫʨʙʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ (Iedu
n > 0,4) ʚʽʜʨʽʟʥʷʻ ʧʝʨʰʽ ʪʨʠ ʚʽʜ ʏʝʨʥʽʛʽʚʩʴʢʦʾ (Iedu

n 

= 0,07) ʽ ʇʦʣʪʘʚʩʴʢʦʾ (Iedu
n = 0,13) ʦʙʣʘʩʪʝʡ. ʆʯʝʚʠʜʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ 

ʫʨʙʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʢʦʥʪʨʦʣʶʚʘʥʥ ̫ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚ ʮʠʭ 

ʨʝʛʽʦʥʘʭ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʱʦ ʚʠʤʘʛʘʻ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 
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ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʫʢʫʧʥʦʩʪʽ ʬʘʢʪʦʨʽʚ 

ʨʽʟʥʦʛʦ ʛʝʥʝʟʠʩʫ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ ʢʘʨʩʪʫ 

ʧʝʨʝʜʫʩʽʤ, ʧʦʚôʷʟʘʥʝ ʟ ʧʦʢʨʠʪʠʤʠ ̔  ʧʝʨʝʢʨʠʪʠʤʠ ʪʠʧʘʤʠ. ʂʘʨʩʪ-ʧʨʦʷʚʠ 

ʦʭʦʧʣʶʶʪʴ 37,75 % ʧʣʦʱ ʧʦʨʽʜ, ʟʜʘʪʥʠʭ ʜʦ ʢʘʨʩʪʫʚʘʥʥʷ, ʪʘ ʘʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʝ ʤʘʶʪʴ. ɺʦʜʥʦʯʘʩ, ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʪʘ ʥʘʨʦʩʪʘʶʯʦʛʦ ʪʠʩʢʫ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʣʽʪʦʩʬʝʨʫ, ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʧʦʩʪʘʻ 

ʟʘʚʜʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʨʦʟʚʠʪʢʫ ʷʢ ʚʽʜʢʨʠʪʦʛʦ, ʪʘʢ ʽ ʧʦʢʨʠʪʦʛʦ ʢʘʨʩʪʫ. 

ʅʘʩʣʽʜʢʘʤʠ ʧʨʠʭʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ʧʦʨʽʜ, 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʽʜʘʥʥʷ, ʦʙʚʘʣʝʥʥʷ, ʧʨʦʚʘʣʠ ˇʨʫʥʪʽʚ ʷʢ ʚ ʤʝʞʘʭ ʤʽʩʴʢʠʭ 

ʟʘʙʫʜʦʚ, ʪʘʢ ʽ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʫʨʙʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. 

ɼʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʧʣʦʱʽ ʧʨʦʚʘʣʴʥʦ-ʧʨʦʩʘʜʢʦʚʠʭ ʧʨʦʷʚʽʚ 

ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ ʟʤʝʥʰʠʣʠʩʴ ʟ 19,3 ʜʦ 11,281 ʪʠʩ. ʢʤ2. ʊʽʣʴʢʠ ʚ 

ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ, ʈʽʚʥʝʥʩʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ ɸʊʆ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʨʦʪʠʣʝʞʥʘ ʪʝʥʜʝʥʮʽʷ. ɻʽʩʪʦʛʨʘʤʘ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʩʪʫ ʧʣʦʱ 

ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ (ȹSk.surf) ʫ ʟʽʩʪʘʚʣʝʥʥʽ ʟ ʽʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʮʠʭ ʦʙʣʘʩʪʝʡ (ʨʠʩ. 3.13) ʜʝʤʦʥʩʪʨʫʻ ʥʘʷʚʥʽʩʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʮʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. 

ʂʨʽʤ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ, ʽʥʰʽ ʯʦʪʠʨʠ ʨʝʛʽʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʠʢʘʪʦʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ɯec.urb
n, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ 

ʯʘʩʪʢʫ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʣʽʥʽʷ ʪʨʝʥʜʫ ʽʥʜʠʢʘʪʦʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʧʣʦʱ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ ʚ ʟʘʟʥʘʯʝʥʠʭ ʨʝʛʽʦʥʘʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʘʢʪʠʚʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʢʘʨʩʪʦʚʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʟʦʢʨʝʤʘ ʚʦʜʠ, ʟʝʤʝʣʴ, ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʜʝʛʨʘʜʘʮʽʷ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʤʝʞʘʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ̒ ʯʠʥʥʠʢʘʤʠ, ʱʦ 

ʧʽʜʚʠʱʫʶʪ ɹʥʝʙʝʟʧʝʢʫ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʫ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ. 
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ʈʠʩʫʥʦʢ 3.13 ï ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ 

ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʫ 2001ï2020 ʨʦʢʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʢʘʪʦʨʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ: 1 ï ʧʦʢʘʟʥʠʢ ȹSk.surf; 2 ï ʧʦʢʘʟʥʠʢ ɯec.urb
n; 3 ï ʣʽʥʽʡʥʠʡ ʪʨʝʥʜ 

ʧʦʢʘʟʥʠʢʘ ɯec.urb
n 

 

ɹʝʟʩʫʤʥʽʚʥʦ, ʜʦ ʯʠʥʥʠʢʽʚ ʨʠʟʠʢʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ɦ ʽʣʴʥʫ ̔ ʥʬʨʘʩʪʨʫʢʪʫʨʥʫ 

ʤʝʨʝʞʫ, ʧʨʦʢʣʘʜʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʚʦʜʦʛʦʥʽʚ, ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ 

ʤʝʨʝʞ, ɦ ʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʪʝʭʥʦʩʬʝʨʠ. ʅʘʜʟʚʠʯʘʡʥʘ ʯʫʪʣʠʚʽʩʪʴ ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ 

ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ  ̔ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʘ ʪʘʢʦʞ ʜʦ ʪʝʭʥʦʛʝʥʥʦʾ 

ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʦʜʦ- ʪʘ ʪʝʧʣʦʧʝʨʝʥʝʩʝʥʥʷ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʘʜʘʧʪʫʚʘʥʥʷ ʫʨʙʦʛʝʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʘʨʩʪʦʚʠʭ ʩʠʩʪʝʤ. ʇʨʦʪʠ-ʢʘʨʩʪʦʚʽ ʟʘʭʦʜʠ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʣʷʪʠ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʘʙʦ ʨʦʟʤʽʨʽʚ ʧʣʦʱ ʟʦʥ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ ʚ ʨʝʛʽʦʥʘʭ ʟ̔ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʜʝ ʨʠʟʠʢʠ ʾʭ ʘʢʪʠʚʽʟʘʮʽʾ ʟʥʘʯʥʦ 

ʟʨʦʩʪʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

1. ɼʦʩʣʽʜʞʝʥʽ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʫʶʪʴ ʭʘʨʘʢʪʝʨ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʋʢʨʘʾʥʽ, ʪʘ ʜʠʥʘʤʽʢʦʶ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʪʝʥʜʝʥʮʽ ʁ

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʅʉ ʟʘ ʨʦʢʘʤʠ ʜʝʤʦʛʨʘʬʽʯʥʠʤ ʯʠʥʥʠʢʦʤ ʩʢʦʨʦʯʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

2. ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʪʦʪʠ ʧʨʦʷʚʽʚ ʅʉ ʧʨʠʨʦʜʥʦʛʦ  ʪʘ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʯʦʪʠʨʠ ʛʨʫʧʠ ʦʙʣʘʩʪʝʡ ʟʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ ʅʉ ʧʨʠʨʦʜʥʦʛʦ (ʅʉʧ)
n 

ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ (ʅʉʪ)
n ʧʦʭʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ Iedu. ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʨʝʛʽʦʥʽʚ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʟʜʝʙʽʣʴʰʝ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ (ʛʨʫʧʘ ɯ) ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʘ 

ʫʨʙʘʥʽʟʘʮʽʷ ʥʝ ʻ ʛʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʡʙʽʣʴʰʠʡ 

ʟʥʘʯʫʱʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʟ 

ʧʦʢʘʟʥʠʢʦʤ ʧʨʠʨʦʜʥʠʭ ʥʝʙʝʟʧʝʢ ʜʣʷ ʛʨʫʧʠ ɯɯ, ʪʘ ʽʟ ʟʘʛʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʢʽʣʴʢʦʩʪʽ ʅʉ ʜʣʷ ʛʨʫʧʠ IV. ɯʜʝʥʪʠʬʽʢʦʚʘʥʦ ʟʥʘʯʫʱʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʅʉ, ʜʣʷ ʛʨʫʧʠ ɯɯɯ ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʠʩʦʢʫ 

ʡʤʦʚʽʨʥʽʩʪʴ NATECH ʘʚʘʨʽʡ. ʇʦʢʘʟʘʥʦ, ʱʦ ʪʝʭʥʦʛʝʥʥʽ ʘʚʘʨʽʾ ʦʙʫʤʦʚʣʶʶʪʴ 

ʟʘʛʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ ʅʉ. 

3. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʜʠʥʘʤʽʢʠ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʾ ʭ ʟʙʽʣʴʰʝʥʥʷ ʟʘ 20-ʨʽʯʥʠʡ ʧʝʨʽʦʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ, 

ʚ ʤʽʩʪʘʭ. ɼʦʩʣʽʜʞʝʥʽ ʧʨʦʷʚʠ ʪʝʭʥʦʛʝʥʥʠʭ ʧʦʞʝʞ ʧʦ ʢʨʘʾʥʽ ʪʘ ʚ ʤʽʩʴʢʠʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʢʦʨʝʣʷʮʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʢʘʟʥʠʢʘʤ 

ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ.  

4. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʥʝʙʝʟʧʝʯʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʯʘʩʪʦʪʫ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤʘʭ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʤʽʩʴʢʠʭ 

ʧʦʞʝʞ ʪʘ ʨʠʟʠʢʽʚ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʘ 2009 2023 ʨʦʢʠ. ʇʦʢʘʟʘʥʦ ʟʨʦʩʪʘʥʥʷ 

ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʧʠʪʦʤʦʛʦ ʧʦʢʘʟʥʠʢʘ ʯʘʩʪʦʪʠ ʤʽʩʴʢʠʭ ʧʦʞʝʞ, ʷʢʝ ʧʦʷʩʥʝʥʝ 
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ʚʠʩʦʢʦʶ ʚʨʘʟʣʠʚʽʩʪʶ ʤʽʩʪ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ. ɺʠʟʥʘʯʝʥʦ ʨʝʛʽʦʥʘʣʴʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʽʜ ʽʥʜʝʢʩʫ 

ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʧʦʢʘʟʘʚ ʾʭ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ ʜʣʷ 

ʦʙʣʘʩʪʝʡ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

5. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʤʽʥ ʧʣʦʱ ʢʘʨʩʪ-ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɺʠʷʚʣʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʧʦʨʽʜ, ʟʜʘʪʥʠʭ ʜʦ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ 

ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ, ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ. ʈʦʟʨʘʭʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʰʠʨʝʥʥʷ 

ʢʘʨʩʪʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʨʝʛʽʦʥʫ, ʷʢʠʡ ʦʮʽʥʝʥʦ 

ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʥʝʙʝʟʧʝʢʦʶ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ ʪʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ɺʽʜʟʥʘʯʝʥʦ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ ʚ 

ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ, ʈʽʚʥʝʥʩʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ 

ʚʽʜʧʦʚʽʜʥʘ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ.  
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ʈʆɿɼɯʃ 4 

ɼʆʉʃɯɼɾɽʅʅʗ ʋʈɹɸʅɯɿɸʎɯʁʅʀʍ ɺʇʃʀɺɯɺ ʅɸ ʈʆɿɺʀʊʆʂ 

ʊɽʍʅʆɻɽʅʅʀʍ ɸɺɸʈɯʁ ʅɸ ɿɸʉɸɼɸʍ ɽʂʆʃʆɻɯʏʅʆɻʆ ʈʀɿʀʂ-

ʄɽʅɽɼɾʄɽʅʊʋ 

ʈʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ 

ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ, ʟʦʢʨʝʤʘ, ʤʝʪʦʜʫ ʨʠʟʠʢ-ʘʥʘʣʽʟʫ ʩʮʝʥʘʨʽʾʚ ʘʚʘʨʽʡ, ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʩʧʨʠʯʠʥʝʥʠʭ ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʤʠ ʚʧʣʠʚʘʤʠ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʣʝʥʥʶ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ 

ʰʣʷʭʦʤ ʩʠʥʪʝʟʫ ʚ ʮʽʣʽʩʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʽʥʜʠʢʘʪʦʨʥʠʭ ʦʮʽʥʦʢ ʨʽʚʥʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ. 

4.1 ʄʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʘʚʘʨʽʡ [228] ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʽ ʷʢ ʚʠʩʦʢʘ ʩʢʣʘʜʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʙʣʘʜʥʘʥʥʷ, ʥʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ; ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ; ʛʣʦʙʘʣʽʟʘʮʽʷ 

ʤʘʩʰʪʘʙʽʚ ʪʘ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ; ʪʨʘʥʩʛʨʘʥʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʘʚʘʨʽʡ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ 

ʩʮʝʥʘʨʽʾʚ ʾʭ ʨʦʟʚʠʪʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʟʘ ʝʬʝʢʪʦʤ çʜʦʤʽʥʦè; ʟʙʽʣʴʰʝʥʥʷ 

ʘʛʨʝʩʠʚʥʦʩʪʽ ʜʦʚʢʽʣʣʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʣʘʩʫ ʘʚʘʨʽʡ, ʦʙʫʤʦʚʣʝʥʠʭ ʩʪʠʭʽʡʥʠʤʠ 

ʣʠʭʘʤʠ ʪʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ (ʨʠʩ. 4.1).  

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ ʤʽʩʪ ʻ ʧʨʦʤʠʩʣʦʚʽ, 

ʝʥʝʨʛʝʪʠʯʥʽ ʘʙʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʦʙôʻʢʪʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ (ʇʅʆ), ʘʙʦ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʆʇʅ). ɺ ʫʤʦʚʘʭ 

ʫʨʙʘʥʽʟʘʮʽʾ, ʧʦʩʠʣʝʥʥʷ ʤʦʙʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʝʢʩʧʘʥʩʽʾ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ʥʝʟʚʦʨʦʪʥʝ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʩʪʘʥʴ ʤʽʞ ʞʠʪʣʦʚʠʤʠ ʨʘʡʦʥʘʤʠ ʪʘ ʇʅʆ, ʥʘ ʷʢʠʭ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʝ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʪʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. 

ɿʨʦʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ ʩʧʨʠʯʠʥʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ 
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ʨʠʟʠʢʫ ʘʚʘʨʽʡ ʥʘ ʪʘʢʠʭ ʇʅʆ, ʷʢ ʘʚʪʦʟʘʧʨʘʚʥʽ ʩʪʘʥʮʽʾ (ɸɿʉ), ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʾʭ ʱʽʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪ [106]. 

ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʚôʷʟʘʥʽ ʟ 

ʘʚʘʨʽʷʤʠ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʘʭ. ʊʘʢʽ ʘʚʘʨʽʾ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʨʫʰʝʥʴ ʫ ʨʦʙʦʪʽ 

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʩʫʪʪʻʚʠʤʠ ʚʪʨʘʪʘʤʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, 

ʜʦʚʢʽʣʣʷ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʡ ʝʢʦʥʦʤʽʢʠ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʩʠʩʪʝʤʽ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʚʠʷʚʣʝʥʦ 

ʥʠʟʢʫ ʢʨʠʪʠʯʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ [203]: 

 ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʽ ʢʨʠʪʝʨʽʡ ʧʨʠʡʥʷʪʥʦʛʦ ʨʠʟʠʢʫ; 

 ʥʝʩʪʘʯʘ ʜʝʢʣʘʨʘʮʽʡ ʙʝʟʧʝʢʠ ʜʣʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ; 

 ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʜʽʡʥʽʩʪʶ ʜʞʝʨʝʣ ʧʦʪʝʥʮʽʡʥʠʭ 

ʥʝʙʝʟʧʝʢ; 

 ʥʝʨʝʛʫʣʷʨʥʝ ʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʟʙʠʪʢʽʚ ʚʽʜ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʪʘ 

ʩʪʠʭʽʡʥʠʭ ʣʠʭ. 
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ʈʠʩʫʥʦʢ 4.1 ï ʍʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ  

 

ɼʦʜʘʪʢʦʚʠʤ ʫʩʢʣʘʜʥʶʶʯʠʤ ʯʠʥʥʠʢʦʤ ʩʪʘʣʘ ʟʙʨʦʡʥʘ ʘʛʨʝʩʽʷ ʨʦʩʽʾ, ʷʢʘ 

ʩʧʨʠʯʠʥʠʣʘ ʤʘʩʦʚʽ ʨʫʡʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʽ ʣʶʜʩʴʢʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ [223, 228]. 

ʏʠʩʣʝʥʥʽ ʦʙʩʪʨʽʣʠ ʩʧʨʠʯʠʥʠʣʠ ʤʘʩʦʚʝ ʟʨʦʩʪʘʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʥʝ ʣʠʰʝ 

ʚ ʨʘʡʦʥʘʭ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ, ʘ ʡ ʫ ʤʠʨʥʠʭ ʨʝʛʽʦʥʘʭ. ʅʘʩʣʽʜʢʦʤ ʻ ʽʥʪʝʥʩʠʚʥʘ 

ʜʝʛʨʘʜʘʮʽʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʫʤʦʚʣʝʥʘ ʚʠʢʠʜʘʤʠ ʡ ʚʠʪʦʢʘʤʠ 

ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ (ʟʦʢʨʝʤʘ ʘʤʽʘʢʫ ʪʘ ʩʝʣʽʪʨʠ), ʱʦ ʩʪʘʣʠʩʷ ʚʥʘʩʣʽʜʦʢ 

ʧʦʰʢʦʜʞʝʥʥʷ ʭʽʤʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ, ʨʝʟʝʨʚʫʘʨʽʚ, ʥʘʬʪʦʩʭʦʚʠʱ, 

ʛʘʟʦʧʨʦʚʦʜʽʚ ʽ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʪʝʨʤʽʥʘʣʽʚ. ʇʦʜʽʙʥʽ ʝʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ 

ʦʭʦʧʠʣʠ ʤʘʡʞʝ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ, ʥʘʙʫʚʰʠ ʩʠʩʪʝʤʥʦʛʦ ʪʘ ʤʘʩʰʪʘʙʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ.. 

ʈʦʟʫʤʽʥʥʷ ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ ʽ ʚʠʟʥʘʯʝʥʴ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ 

ɺʠʩʦʢʘ 
ʩʢʣʘʜʥʽʩʪʴ 
ʩʫʯʘʩʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ

ɿʨʦʩʪʘʥʥʷ 
ʤʘʩʰʪʘʙʽʚ ʘʚʘʨʽʡ, 
ʛʣʦʙʘʣʴʥʽ 
ʥʘʩʣʽʜʢʠ

ʐʠʨʦʢʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 
ʪʘ ʪʝʭʥʦʣʦʛʽʡ

ɿʙʽʣʴʰʝʥʥʷ 
ʘʛʨʝʩʠʚʥʦʩʪʽ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ

ʇʦʰʠʨʝʥʥʷ ʥʦʚʠʭ 
ʚʠʜʽʚ ʟʘʛʨʦʟ

ʊʨʘʥʩʛʨʘʥʠʯʥʠʡ 
ʭʘʨʘʢʪʝʨ ʘʚʘʨʽʡ

ʃʶʜʩʴʢʠʡ ʯʠʥʥʠʢ
ɯʥʪʝʥʩʠʚʥʘ 
ʫʨʙʘʥʽʟʘʮʽʷ

ʉʦʮʽʘʣʴʥʠʡ ʚʠʤʽʨ
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ʙʝʟʧʝʢʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ. 

ɺʦʣʦʜʽʥʥʷ ʮʠʤʠ ʧʦʥʷʪʪʷʤʠ ʜʘʻ ʟʤʦʛʫ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʨʠʟʠʢʘʤʠ ʡ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʢʫ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ, ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʛʝʥʥʽ ʘʚʘʨʽʾ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʜʽʡ ʤʠʥʫʣʠʭ ʜʝʩʷʪʠʣʽʪʴ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʫʩʢʣʘʜʥʝʥʥʷʤ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ.  

ʈʠʟʠʢ ʻ ʚʘʞʣʠʚʦʶ ʪʝʤʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɼʞʝʨʝʣʘ ʨʠʟʠʢʽʚ 

ʨʽʟʥʦʤʘʥʽʪʥʽ; ʚʽʜ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʽ ʚʠʪʦʢʽʚ ʥʝʙʝʟʧʝʯʥʠʭ 

ʨʝʯʦʚʠʥ [236].  

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʢʠ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝʤʠʪʠ ʢʣʶʯʦʚʽ 

ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʽʥʮʠʜʝʥʪʽʚ. 

ɺʦʜʥʦʯʘʩ, ʩʘʤʽ ʧʦ ʩʦʙʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʽʤʦʚʽʨʥʦʩʪʽ ʯʠ ʪʷʞʢʦʩʪʽ ʪʘʢʠʭ ʘʚʘʨʽʡ, ʦʜʥʘʢ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʟʘʛʘʣʴʥʽ 

ʪʝʥʜʝʥʮʽʾ. ɼʣʷ ʛʣʠʙʰʦʛʦ ʘʥʘʣʽʟʫ ʥʝʦʙʭʽʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ [237]. ʉʫʯʘʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʧʦʣʽʪʠʢʘ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʝ ʥʘ 

ʘʙʩʦʣʶʪʥʝ ʫʩʫʥʝʥʥʷ ʥʝʙʝʟʧʝʢ, ʘ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. ʊʘʢʠʡ ʧʝʨʝʭʽʜ 

ʟʫʤʦʚʣʝʥʠʡ ʚʠʟʥʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʥʫʣʴʦʚʦʛʦ ʨʠʟʠʢʫ ʻ ʪʝʭʥʽʯʥʦ 

ʥʝʤʦʞʣʠʚʠʤ ʘʙʦ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʤ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʝʚʥʠʡ ʨʽʚʝʥʴ 

ʨʠʟʠʢʫ ʚʚʘʞʘʻʪʴʩʷ ʧʨʠʡʥʷʪʥʠʤ, ʷʢʱʦ ʚʽʥ ʽʟ ʧʝʨʝʜʙʘʯʫʚʘʥʦʶ ʢʦʨʠʩʪʶ [238]. 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ̒  ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʨʘʚʠʣʴʥʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘʢʠʭ ʨʠʟʠʢʽʚ ʩʣʫʛʫʻ ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʤʽʥʽʤʽʟʘʮʽʾ ʡʤʦʚʽʨʥʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʝʜʘʣʽ 

ʯʘʩʪʽʰʝ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʘʚʘʨʽʡ, ʱʦ 

ʧʦʻʜʥʫʻ ʮʽʣʽ ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʡ. 

ʊʘʢʘ ʢʦʥʮʝʧʮʽʷ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʝʢʦʣʦʛʽʯʥʫ ʝʢʩʧʝʨʪʠʟʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʽ ʜʝʪʘʣʴʥʫ ʦʮʽʥʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʚʧʣʠʚʽʚ [236]. 
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ɺ ʝʢʦʣʦʛʽʯʥʽʡ ʧʦʣʽʪʠʮʽ ʚʽʜʙʫʚʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʧʽʜʭʦʜʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʥʝʙʝʟʧʝʢʠ, ʜʦ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʫʩʚʽʜʦʤʣʝʥʥʷʤ 

ʪʦʛʦ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʥʫʣʴʦʚʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʙʘʛʘʪʴʦʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʛʨʦʟ ʻ 

ʪʝʭʥʽʯʥʦ ʥʝʤʦʞʣʠʚʠʤ ʘʙʦ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʴʥʠʤ. ʅʘʪʦʤʽʩʪʴ ʧʨʠʡʥʷʪʥʠʤ 

ʚʚʘʞʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʠʡ ʨʽʚʝʥʴ ʟʘʣʠʰʢʦʚʦʛʦ ʨʠʟʠʢʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʦʯʽʢʫʚʘʥʘ 

ʢʦʨʠʩʪʴ ʧʝʨʝʚʘʞʘʻ ʧʦʪʝʥʮʽʡʥʽ ʟʙʠʪʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʽʰʝ 

ʽʥʪʝʛʨʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʽ ʟʘʢʦʥʦʜʘʚʯʽ 

ʤʝʭʘʥʽʟʤʠ [228]. 

4.2 ʄʝʪʦʜ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʦʥ ʚʧʣʠʚʫ ʥʝʙʝʟʧʝʯʥʠʭ ʯʠʥʥʠʢʽʚ ʘʚʘʨʽʡ ʥʘ 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʤʽʩʴʢʠʭ ʦʙôʻʢʪʘʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ 

4.2.1 ɸʥʘʣʽʟ ʥʝʙʝʟʧʝʢ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʷʭ 

ʆʜʥʠʤ ʽʟ ʦʙôʻʢʪʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʧʦʪʝʥʮʽʡʥʝ ʥʝʙʝʟʧʝʯʥʠʭ, ʪʘ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʤʽʩʴʢʠʭ ʟʘʙʫʜʦʚ, ʻ ʘʚʪʦʟʘʧʨʘʚʥʽ ʩʪʘʥʮʽʾ ɸɿʉ, ʷʢʠʭ ʥʘ 

ʧʦʯʘʪʦʢ 2022 ʨ. ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʧʨʠʙʣʠʟʥʦ 7,5 ʪʠʩʷʯ. ɿʥʘʯʥʽ ʦʙʩʷʛʠ ʦʙʽʛʫ 

ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʘ ɸɿʉ ʟʫʤʦʚʣʶʶʪʴ ʧʽʜʚʠʱʝʥʫ ʧʦʞʝʞʦ- ʪʘ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʮʠʭ ʦʙôʻʢʪʽʚ. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʙʘʟʘ ʫ ʩʬʝʨʽ 

ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʟʘʩʪʘʨʽʚʘʻ ʽ ʥʝ ʚʩʪʠʛʘʻ ʟʘ ʜʠʥʘʤʽʢʦʶ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ. 

ʆʩʦʙʣʠʚʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʚʠʢʣʠʢʘʻ ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʠʭ ɸɿʉ ʫ ʱʽʣʴʥʦ 

ʟʘʙʫʜʦʚʘʥʠʭ ʨʘʡʦʥʘʭ, ʽʩʪʦʨʠʯʥʠʭ ʮʝʥʪʨʘʭ ʤʽʩʪ ʽ ʟʦʥʘʭ ʤʘʩʦʚʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ 

ʣʶʜʝʡ, ʟʦʢʨʝʤʘ ʙʽʣʷ ʜʠʪʷʯʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʯʠ ʧʽʰʦʭʽʜʥʠʭ ʚʫʣʠʮʴ. ʇʦʛʣʠʙʣʶʻ 

ʨʠʟʠʢʠ ʥʝʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʢʦʥʢʫʨʝʥʮʽʷ ʤʽʞ ʤʝʨʝʞʘʤʠ ɸɿʉ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʬʘʭʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʧʘʣʴʥʦʛʦ ʪʘ 

ʽʛʥʦʨʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ ʩʫʧʨʦʚʦʜʫ. 

ɸɿʉ, ʷʢ ʽ ʙʫʜʴ-̫ ʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ, 

ʩʪʘʥʦʚʣʷʪʴ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʜʣʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɰʭʥʻ ʨʦʟʤʽʱʝʥʥʷ 

ʫ ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ ʨʘʡʦʥʘʭ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʥʽʩʪʴ ʥʘʩʣʽʜʢʽʚ 
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ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʨʦʩʪʦʨʦʚʝ ʟʦʥʫʚʘʥʥʷ 

ʟʘ ʨʽʚʥʝʤ ʫʨʘʞʝʥʥʷ ʧʨʠ ʤʦʞʣʠʚʽʡ ʘʚʘʨʽʾ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʩʽʜʥʽʭ ʞʠʪʣʦʚʠʭ, 

ʛʨʦʤʘʜʩʴʢʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʤʽʩʪʘ ʡ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

ʆʩʦʙʣʠʚʽʩʪʶ ɸɿʉ ʻ ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʩʪʦ ʥʝʙʘ ʚ ʤʝʞʘʭ 

ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʧʘʨʠ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʨʦʟʩʽʶʶʪʴʩʷ 

ʧʨʠʨʦʜʥʠʤʠ ʧʦʚʽʪʨʷʥʠʤʠ ʧʦʪʦʢʘʤʠ, ʟʥʠʞʫʶʯʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʦ ʙʝʟʧʝʯʥʦʛʦ 

ʨʽʚʥʷ. ʇʨʦʪʝ ʟʘ ʘʚʘʨʽʡʥʠʭ ʦʙʩʪʘʚʠʥ ʤʦʞʣʠʚʝ ʫʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ 

ʩʫʤʽʰʝʡ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʞʝʞʽ ʪʘ ʚʠʙʫʭʠ. [239]. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʧʨʠʯʠʥʘʤʠ ʘʚʘʨʽʡ ʻ: ʧʝʨʝʧʦʚʥʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ ʧʽʜ ʯʘʩ 

ʟʣʠʚʫ ʧʘʣʴʥʦʛʦ, ʧʦʰʢʦʜʞʝʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʘʙʦ ʧʘʣʠʚʥʦ-ʨʦʟʜʘʚʘʣʴʥʠʭ 

ʢʦʣʦʥʦʢ, ʟʥʦʩ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʪʦʢʠ ʧʘʣʴʥʦʛʦ, ʦʩʦʙʣʠʚʦ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʣʦʜʷʟʽ, 

ʜʝ ʫʪʚʦʨʶʶʪʴʩʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʩʫʤʽʰʽ. ʈʠʟʠʢʠ ʫʩʢʣʘʜʥʷʶʪʴʩʷ 

ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʟʘʩʪʘʨʽʣʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʮʠʩʪʝʨʥ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʦʶ ʪʘ ʙʨʘʢʦʤ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ.. 

ʅʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ ʪʘ ʙʝʥʟʠʥʫ ʫ 

ʻʤʥʽʩʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ɸɿʉ ʩʪʚʦʨʶʻ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʧʦʞʝʞʽ ʚ ʨʘʟʽ ʚʠʪʦʢʫ 

ʧʘʣʴʥʦʛʦ ʪʘ ʥʘʷʚʥʦʩʪʽ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʦ, ʢʦʣʠ ʚʠʪʽʢ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʣʦʜʷʟʽ, ʜʝ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʧʘʣʠʚʥʦ-ʧʦʚʽʪʨʷʥʽ ʩʫʤʽʰʽ (ʇʇʉ). ɿʘ ʥʘʷʚʥʦʩʪʽ 

ʽʥʽʮʽʶʚʘʣʴʥʦʛʦ ʯʠʥʥʠʢʘ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʙʫʭʫ ʟ ʧʦʜʘʣʴʰʠʤ 

ʧʦʰʠʨʝʥʥʷʤ ʘʚʘʨʽʾ ʥʘ ʧʽʜʟʝʤʥʽ ʨʝʟʝʨʚʫʘʨʠ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʟʘʛʦʨʷʥʴ ʽ ʚʠʙʫʭʽʚ ʻ ʚʽʜʢʨʠʪʠʡ ʚʦʛʦʥʴ, ʽʩʢʨʠ, 

ʩʪʘʪʠʯʥʘ ʝʣʝʢʪʨʠʢʘ, ʘʪʤʦʩʬʝʨʥʽ ʨʦʟʨʷʜʠ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʧʽʨʦʬʦʨʥʽ 

ʚʽʜʢʣʘʜʝʥʥʷ. ʂʣʶʯʦʚʦʶ ʧʦʯʘʪʢʦʚʦʶ ʧʦʜʽʻʶ, ʱʦ ʟʘʧʫʩʢʘʻ ʘʚʘʨʽʶ ʥʘ ɸɿʉ, ʻ 

ʚʠʪʽʢ ʣʝʛʢʦʟʘʡʤʠʩʪʦʾ ʨʝʯʦʚʠʥʠ. 
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4.2.2 ɸʥʘʣʽʟ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡ ʥʘ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʷʭ 

ʇʦʜʽʾ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʘʚʘʨʽʾ ʥʘ ʦʢʨʝʤʽʡ ɸɿʉ, ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʥʘ 

ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ. ʇʝʨʰʘ ʛʨʫʧʘ (ɯ ʪʠʧ) ʦʭʦʧʣʶʻ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʥʘʩʣʽʜʦʢ ʜʽʡ ʧʝʨʩʦʥʘʣʫ ʘʙʦ ʚʽʜʤʦʚ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ɼʨʫʛʘ ʛʨʫʧʘ (ɯɯ ʪʠʧ) ʩʪʦʩʫʻʪʴʩʷ ʚʪʨʘʪʠ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʚʠʙʫʭʦʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. 

[240].  

ʇʽʜʚʠʱʝʥʘ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʷʢ ʜʣʷ ʘʚʪʦʮʠʩʪʝʨʥ, ʪʘʢ ʽ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʟʘʧʨʘʚʣʷʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʢʽʣʴʢʦʭ ʜʽʶʯʠʭ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʧʦʩʪʽʚ [106]. ʋ ʻʤʥʽʩʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ 

ɸɿʉ ʟʙʝʨʽʛʘʶʪʴʩʷ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʙʝʥʟʠʥʫ ʪʘ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ, ʷʢʽ 

ʩʪʘʥʦʚʣʷʪʴ ʧʦʪʝʥʮʽʡʥʽ ʜʞʝʨʝʣʘ ʟʘʛʦʨʷʥʥʷ ʫ ʨʘʟʽ ʚʠʪʦʢʫ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʪʦʢʫ ʧʘʣʴʥʦʛʦ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʣʦʜʷʟʴ ʟʨʦʩʪʘʻ ʨʠʟʠʢ 

ʫʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʧʘʣʠʚʥʦ-ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ (ʇʇʉ), ʱʦ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʙʫʭʫ ʡ ʧʦʰʠʨʝʥʥʷ ʘʚʘʨʽʾ 

ʚ ʧʽʜʟʝʤʥʽ ʩʭʦʚʠʱʘ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘʣʠʚʫ ʧʘʣʴʥʦʛʦ ʜʦ 

ʨʝʟʝʨʚʫʘʨʽʚ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʽʩʢʨʦʚʠʡ ʨʦʟʨʷʜ, ʷʢʠʡ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʜʘʪʝʥ 

ʽʥʽʮʽʶʚʘʪʠ ʟʘʡʤʘʥʥʷ ʧʘʨʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʪʽʢ ʘʙʦ ʧʨʦʣʠʚ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʪʠʧʦʚʦʶ ʧʦʯʘʪʢʦʚʦʶ ʧʦʜʽʻʶ ʘʚʘʨʽʡʥʦʾ 

ʩʠʪʫʘʮʽʾ ʥʘ ɸɿʉ. 

ɸʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʧʦʩʪʫʧʦʚʦ ʪʘ ʤʘʪʠ ʢʽʣʴʢʘ ʩʪʘʜʽʡ, 

ʢʦʞʥʘ ʟ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ: 

ï ʨʽʚʝʥʴ çɸè ï ʣʦʢʘʣʽʟʦʚʘʥʘ ʚ ʤʝʞʘʭ ʦʢʨʝʤʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʙʣʦʢʫ; 

ï ʨʽʚʝʥʴ çɹè ï ʘʚʘʨʽʷ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʙʣʦʢʫ, ʘʣʝ ʦʙʤʝʞʝʥʘ ʪʝʨʠʪʦʨʽʻʶ 

ɸɿʉ; 

ï ʨʽʚʝʥʴ çɺè ï ʘʚʘʨʽʷ ʧʦʰʠʨʶʻʪʴʩʷ ʟʘ ʤʝʞʽ ɸɿʉ, ʦʭʦʧʣʶʶʯʠ ʧʨʠʣʝʛʣʫ 

ʪʝʨʠʪʦʨʽʶ. 

ʃʦʢʘʣʽʟʘʮʽʷ ʨʷʜʫ ʘʚʘʨʽʡ ʤʦʞʣʠʚʘ ʣʠʰʝ ʥʘ ʧʝʨʰʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ. ʇʨʠ 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʣʦʢʘʣʽʟʘʮʽʾ ʘʚʘʨʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʘʥʮʶʛʦʚʠʡ ʨʦʟʚʠʪʦʢ ï 
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ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʢʠʜ ʟ ʥʴʦʛʦ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʪ. 

ʜ., ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʬʝʢʪʫ çʜʦʤʽʥʦè, ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʦʤʫ ʧʨʠ ʚʝʣʠʢʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʧʦʞʝʞʦʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ɸɿʉ [106]. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʟʨʦʩʣʘ ʥʘʫʢʦʚʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʝʬʝʢʪʘʤʠ çʜʦʤʽʥʦè, ʱʦ 

ʩʫʪʪʻʚʦ ʧʦʩʠʣʶʶʪʴ ʤʘʩʰʪʘʙ ʽ ʥʘʩʣʽʜʢʠ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ, ʟʦʢʨʝʤʘ ʥʘ 

ʪʨʘʥʩʧʦʨʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ [241, 242] ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 330 ʚʝʣʠʢʠʭ ʘʚʘʨʽʡ, ʚ 

ʷʢʠʭ ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʦʷʚʠ ʝʬʝʢʪʫ çʜʦʤʽʥʦè, ʧʦʞʝʞʽ ʪʘ ʚʠʙʫʭʠ ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ 

ʦʜʥʘʢʦʚʫ ʡʤʦʚʽʨʥʽʩʪʴ ʙʫʪʠ ʧʦʯʘʪʢʦʚʠʤʠ ʧʦʜʽʷʤʠ, ʭʦʯʘ ʧʦʞʝʞʽ ʪʨʘʧʣʷʶʪʴʩʷ 

ʯʘʩʪʽʰʝ, ʧʦʧʨʠ ʤʝʥʰʠʡ ʨʘʜʽʫʩ ʜʽʾ. ɺʦʜʥʦʯʘʩ ʜʣʷ ʤʝʭʘʥʽʟʤʫ BLEVE ʩʠʪʫʘʮʽʷ 

ʟʤʽʥʶʻʪʴʩʷ: ʫ 70 % ʚʠʧʘʜʢʽʚ ʧʦʯʘʪʢʦʚʦʶ ʧʦʜʽʻʶ ʚʠʩʪʫʧʘʻ ʚʠʙʫʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʘʣʴʰʠʭ ʧʦʜʽʡ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʙʫʭʽʚ ʜʦ ʧʦʞʝʞ ʩʪʘʥʦʚʠʪʴ 

1,7:1. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʘʚʘʨʽʡ ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʨʽʜʞʝʥʦʛʦ ʛʘʟʫ ʪʘ ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ [242]. 

4.2.3 ɸʥʘʣʽʟ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ɸɿʉ ʟʘ ʩʮʝʥʘʨʽʻʤ ʚʠʪʦʢʫ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ʨʽʜʢʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʚʘ ʙʘʟʦʚʠ ʾʩʮʝʥʘʨʽʾ 

ʚ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡ ʥʘ ɸɿʉ [240]. ʇʝʨʰʠʡ ʩʮʝʥʘʨʽʡ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʥʝ 

ʨʫʡʥʫʚʘʥʥʷ ʨʝʟʝʨʚʫʘʨʘ ʟ ʚʠʚʽʣʴʥʝʥʥʷʤ ʫʩʴʦʛʦ ʦʙôʻʤʫ ʥʝʙʝʟʧʝʯʥʦʾ ʨʝʯʦʚʠʥʠ, 

ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʝ ʟʦʚʥʽʰʥʽʤʠ ʯʠ ʚʥʫʪʨʽʰʥʽʤʠ ʚʧʣʠʚʘʤʠ 

(ʟʝʤʣʝʪʨʫʩʘʤʠ, ʣʶʜʩʴʢʠʡ ʯʠʥʥʠʢ, ʚʦʻʥʥʽ ʜʽʾ). ɺʪʽʤ, ʟ ʦʛʣʷʜʫ ʥʘ ʥʘʜʟʚʠʯʘʡʥʦ 

ʥʠʟʴʢʫ ʡʤʦʚʽʨʥʽʩʪʴ (ʧʦʨʷʜʢʫ 10 ) [239], ʮʝʡ ʩʮʝʥʘʨʽʡ ʫ ʧʦʜʘʣʴʰʦʤʫ ʥʝ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ.  

ɼʨʫʛʠʡ ʩʮʝʥʘʨʽʡ ʦʙʫʤʦʚʣʶʻ ʯʘʩʪʢʦʚʝ ʧʦʨʫʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʪʨʴʦʭ ʚʘʨʽʘʥʪʘʭ: ʟʘʡʤʘʥʥʷ ʧʘʨʽʚ ʧʨʠ 

ʣʦʢʘʣʴʥʦʤʫ ʚʠʪʦʢʫ, ʧʦʞʝʞʘ ʧʘʣʠʚʥʦʛʦ ʧʨʦʣʠʚʫ ʪʘ ʫʪʚʦʨʝʥʥʷ çʚʦʛʥʷʥʦʾ ʢʫʣʽè ʫ 

ʨʘʟʽ ʚʠʙʫʭʫ ʨʝʟʝʨʚʫʘʨʘ ʟ ʃɿʈ ʘʙʦ ʛʘʟʦʤ ʧʽʜ ʪʠʩʢʦʤ [239]. ʇʨʠ ʧʦʪʨʘʧʣʷʥʥʽ 

ʩʫʩʽʜʥʽʭ ʨʝʟʝʨʚʫʘʨʽʚ ʫ ʟʦʥʫ ʜʽʾ çʚʦʛʥʷʥʦʾ ʢʫʣʽè ʡʤʦʚʽʨʥʽʩʪʴ ʝʬʝʢʪʫ BLEVE 
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ʜʦʩʷʛʘʻ 60 % [242]. BLEVE ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ: ʦʭʦʧʣʝʥʥʷ 

ʨʝʟʝʨʚʫʘʨʘ ʧʦʣʫʤôʷʤ Ÿ ʟʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʡ ʥʘʛʨʽʚ ʦʙʦʣʦʥʢʠ Ÿ ʨʫʡʥʫʚʘʥʥʷ 

ʢʦʨʧʫʩʫ Ÿ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʠʢʠʥʫʪʦʾ ʨʝʯʦʚʠʥʠ Ÿ ʚʠʙʫʭ ʧʘʨʠ ʟ ʥʘʩʪʫʧʥʠʤ 

ʟʘʡʤʘʥʥʷʤ ʽ ʬʦʨʤʫʚʘʥʥʷʤ çʚʦʛʥʷʥʦʾ ʢʫʣʽè. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʮʝʥʘʨʽʡ, ʢʦʣʠ ʧʦʯʘʪʢʦʚʦʶ ʧʦʜʽʻʶ ʘʚʘʨʽʾ ʥʘ ɸɿʉ ʻ ʚʠʪʽʢ 

ʧʦʞʝʞʦʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʅʘ ʦʩʥʦʚʽ ʜʦʚʽʜʢʦʚʠʭ ʜʘʥʠʭ [243], 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʘʚʘʨʽʾ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʦʜʥʽʻʾ ʟ ʥʘʩʪʫʧʥʠʭ ʧʦʜʽʡ: 

 ʇʦʜʽʷ ɸ1 ï ʤʠʪʪʻʚʝ ʟʘʡʤʘʥʥʷ ʩʧʣʠʚʘʶʯʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʧʦʜʘʣʴʰʠʤ 

ʬʘʢʝʣʴʥʠʤ ʛʦʨʽʥʥʷʤ; 

 ʇʦʜʽʷ ɸ2 ï ʩʪʘʚʩʷ ʨʦʟʣʠʚ ʧʘʣʠʚʘ ʥʘ ʧʦʚʝʨʭʥʶ, ʟʘʛʦʨʷʥʥʷ ʥʝ ʚʽʜʙʫʣʦʩʷ 

(ʩʧʨʘʮʶʚʘʣʘ ʩʠʩʪʝʤʠ ʙʣʦʢʫʚʘʥʥʷ); 

 ʇʦʜʽʷ ɸ3 ï ʩʠʩʪʝʤʠ ʙʣʦʢʫʚʘʥʥʷ ʥʝ ʩʧʨʘʮʶʚʘʣʠ, ʩʪʘʣʦʩʷ ʟʘʛʦʨʷʥʥʷ 

ʧʨʦʣʠʚʫ; 

 ʇʦʜʽʷ ɸ4 ï ʧʘʣʠʚʦ, ʷʢʝ ʚʠʧʘʨʫʚʘʣʦʩʴ, ʫʪʚʦʨʠʣʦ ʧʘʨʦʚʫ ʭʤʘʨʫ, ʚʽʜʙʫʣʦʩʷ 

ʾʾ ʟʘʛʦʨʷʥʥʷ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ; 

 ʇʦʜʽʷ ɸ5 ï ʩʪʘʣʘʩʷ ʧʦʞʝʞʘ ʭʤʘʨʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ; 

 ʇʦʜʽʷ ɸ6 ï ʫʪʚʦʨʠʣʘʩʷ çʚʦʛʥʷʥʘ ʢʫʣʷè. 

ɯʤʦʚʽʨʥʦʩʪʽ ʧʨʦʤʽʞʥʠʭ ʧʦʜʽʡ (ʪʘʙʣ. 4.1), ʚʠʟʥʘʯʝʥʦ ʟʘ ʫʤʦʚʠ, ʱʦ 

ʡʤʦʚʽʨʥʽʩʪʴ ʽʥʽʮʽʶʶʯʦʾ ʧʦʜʽʾ, ʣʦʢʘʣʴʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ɸɿʉ, 

ʩʪʘʥʦʚʠʪʴ 1. ʉʝʨʝʜ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʩʮʝʥʘʨʽʾʚ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʠʤʠ ̒  

ʫʪʚʦʨʝʥʥʷ ʬʘʢʝʣʘ, ʟʛʦʨʘʥʥʷ ʭʤʘʨʠ ʧʘʨʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʪʘ ʛʦʨʽʥʥʷ ʧʨʦʣʠʚʫ. 

 

ʊʘʙʣʠʮʷ 4.1  ʉʪʘʪʠʩʪʠʯʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡ ʟ 

ʚʠʢʠʜʦʤ ʛʦʨʶʯʦʾ ʨʝʯʦʚʠʥʠ 

ʉʮʝʥʘʨʽʡ ʘʚʘʨʽʾ ʁʤʦʚʽʨʥʽʩʪʴ 

çɺʦʛʥʷʥʘ ʢʫʣʷè (ɸ6) 0,108 

ʇʦʞʝʞʘ ï ʩʧʘʣʘʭ: 

ɻʦʨʽʥʥʷ ʧʨʦʣʠʚʫ (ɸ3) 

ɿʛʦʨʘʥʥʷ ʭʤʘʨʠ (ɸ4) 

ɿʛʦʨʘʥʥʷ ʭʤʘʨʠ ʟ ʨʦʟʚʠʪʢʦʤ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ (ɸ5) 

0,367: 

0,1862 

0,1689 

0,0119 

ʌʘʢʝʣ (ɸ1) 0,322 

ʉʪʨʫʤʽʥʴ ʨʽʜʠʥʠ (ɸ2) 0,129 

ʇʨʦʣʠʚ ʨʽʜʠʥʠ  0,074 
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ʅʘ ʨʠʩ. 4.2, ʚʽʜʧʦʚʽʜʥʦ ʜʘʥʠʤ ʪʘʙʣ. 4.1, ʧʨʝʜʩʪʘʚʣʝʥʦ çʜʝʨʝʚʦ ʧʦʜʽʡè 

ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ɸɿʉ ʽʟ ʚʠʪʦʢʦʤ ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ (ʃɿʈ) ʪʘ ʛʦʨʶʯʠʭ (ɻʈ) 

ʩʢʣʘʜʦʚʠʭ ʧʘʣʠʚʘ.  

 
 

ʈʠʩʫʥʦʢ 4.2   ʉʭʝʤʘ çɼʝʨʝʚʘ ʧʦʜʽʡè ʩʮʝʥʘʨʽʶ ʣʦʢʘʣʴʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ 

ʻʤʥʦʩʪʽ ʟ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ʥʘ ʘʚʪʦʟʘʧʨʘʚʥʽʡ ʩʪʘʥʮʽʾ 

 

ʅʝʙʘʞʘʥʽ ʧʦʜʽʾ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɸɿʉ, ʪʘʢ 

ʽ ʧʦʟʘ ʾʾ ʤʝʞʘʤʠ. ʋ ʟʦʥʫ ʧʦʞʝʞʽ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʩʫʩʽʜʥʽ ʨʝʟʝʨʚʫʘʨʠ, ʥʘʚʽʪʴ 

ʷʢʱʦ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʽʥʰʽʡ ɸɿʉ. ʊʘʢʽ ʨʝʟʝʨʚʫʘʨʠ ʟ ʽʤʦʚʽʨʥʽʩʪʶ 60 % ʤʦʞʫʪʴ 

ʚʠʙʫʭʥʫʪʠ ʯʝʨʝʟ ʝʬʝʢʪ BLEVE. ɿʛʽʜʥʦ ʟ [242], BLEVE ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʻʪʴʩʷ 

ʩʘʤʝ ʚ ʘʚʪʦʮʠʩʪʝʨʥʘʭ, ʘʜʞʝ ʧʽʜʟʝʤʥʽ ʨʝʟʝʨʚʫʘʨʠ ʥʝ ʜʦʩʷʛʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʡʦʛʦ ʽʥʽʮʽʘʮʽʾ. ɺʦʜʥʦʯʘʩ ʽʩʥʫʻ ʨʠʟʠʢ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʥʘ 

ʩʫʩʽʜʥʶ ɸɿʉ ʧʽʜ ʯʘʩ ʟʣʠʚʫ ʧʘʣʴʥʦʛʦ ʟ ʘʚʪʦʮʠʩʪʝʨʥʠ ʘʙʦ ʟʘʧʨʘʚʢʠ ʪʨʘʥʩʧʦʨʪʫ. 

ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʦʯʘʪʢʦʚʦʶ ʧʦʜʽʻʶ ʚ çʝʬʝʢʪʽ ʜʦʤʽʥʦè ʟ 

ʟʘʣʫʯʝʥʥʷʤ ʢʽʣʴʢʦʭ ʦʙôʻʢʪʽʚ.  

ʇʦʞʝʞʘ ʧʨʦʣʠʚʫ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʜʠʬʫʟʽʡʥʠʤ ʛʦʨʽʥʥʷʤ ʧʘʨʽʚ 

ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ ʨʽʜʠʥ ʽ ʛʦʨʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʨʽʜʠʥʠ. 

ɼʠʬʫʟʽʡʥʝ ʛʦʨʽʥʥʷ ʚʠʥʠʢʘʻ, ʢʦʣʠ ʧʘʣʠʚʦ ʡ ʦʢʠʩʥʠʢ ʨʦʟʜʽʣʝʥʽ ʟʦʥʦʶ ʛʦʨʽʥʥʷ 

[243].  

ʃʦʢʘʣʴʥʝ ʨʫʡʥʫʚʘʥʥʷ 

ʻʤʥʦʩʪʽ ʪʘ ʚʠʪʦʢ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (1,0) 

ɹʝʟ ʛʦʨʽʥʥʷ (0,203) 

ʇʦʞʝʞʘ (0,797) 

ʉʪʨʫʤʽʥʴ ʨʽʜʠʥʠ (0,129) 

ʇʨʦʣʠʚ ʨʽʜʠʥʠ (0,074) 

ʌʘʢʝʣ (0,322) 

ʇʦʞʝʞʘ-ʩʧʘʣʘʭ (0,367) 

çɺʦʛʥʷʥʘ ʢʫʣʷè (0,108) 
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ʆʪʞʝ, ʚʠʪʽʢ ʧʘʣʴʥʦʛʦ ʟ ʧʦʜʘʣʴʰʦʶ ʧʦʞʝʞʝʶ ʧʨʦʣʠʚʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ 

ʩʢʣʘʜʥʠʤ ʩʮʝʥʘʨʽʻʤ ʽ ʟʜʘʪʝʥ ʩʧʨʠʯʠʥʠʪʠ ʣʘʥʮʶʛʦʚʽ ʥʘʜʟʚʠʯʘʡʥʽ ʧʦʜʽʾ ʥʘ 

ʩʫʩʽʜʥʽʭ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙ'ʻʢʪʘʭ, ʟʦʢʨʝʤʘ ɸɿʉ, ʧʽʜʚʠʱʫʶʯʠ ʟʘʛʨʦʟʫ 

ʝʬʝʢʪʫ çʜʦʤʽʥʦè. 

4.2.4 ʄʦʜʝʣʶʚʘʥʥʷ ʟʦʥ ʨʠʟʠʢʽʚ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ɸɿʉ ʚ 

ʤʝʞʘʭ ʤʽʩʪʘ  

ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʦʥ ʫʨʘʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʥʘʩʣʽʜʦʢ 

ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ɸɿʉ ʚ ʤʝʞʘʭ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ  

ʥʘʦʯʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʘʜʝʢʚʘʪʥʦ ʦʮʽʥʶʚʘʪʠ 

ʩʠʪʫʘʮʽʶ ʪʘ ʰʚʠʜʢʦ ʧʨʠʡʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʟ ʤʽʥʽʤʽʟʘʮʽʾ 

ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ.  

ɺ ʷʢʦʩʪʽ ʦʙôʻʢʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ 37 ɸɿʉ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʂʠʾʚʩʴʢʦʤʫ ʨʘʡʦʥʫ ʤʽʩʪʘ ʆʜʝʩʘ. ʆʩʥʦʚʥʽ ʚʠʜʠ ʨʦʙʽʪ ʥʘ ɸɿʉ ï ʧʨʠʡʦʤ, 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʨʦʟʜʘʯʘ (ʟʘʧʨʘʚʢʘ) ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʈʦʟʨʘʭʫʥʢʠ, ʷʢʽ  ʧʨʦʚʦʜʠʣʠʩʷ 

ʜʣʷ 4 ʚʠʜʽʚ ʧʘʣʠʚʘ (ʙʝʥʟʠʥ ɸ-80, ɸ-92;ɸ-95 ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ) ʧʦʜʘʥʦ ʚ ɼʦʜʘʪʢʫ 

ʃ. ʆʙʣʘʜʥʘʥʥʷ ɸɿʉ ʩʪʘʥʜʘʨʪʥʝ [243], ʚʢʣʶʯʘʻ ʨʝʟʝʨʚʫʘʨ ʤʽʩʪʢʦʩʪʽ 40 ʤ3 

(ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʜʣʷ ʤʽʩʪʘ ʽʟ ʯʠʩʝʣʴʥʽʩʪʶ ʤʝʰʢʘʥʮʽʚ ʙʽʣʴʰʝ 200 ʪʠʩ.) ʪʘ 

ʮʠʩʪʝʨʥʠ ʤʽʩʪʢʽʩʪʶ 15 ʤ3 ʪʘ 40 ʤ3. ʂʽʣʴʢʽʩʪʴ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʷʢʘ ʤʦʞʝ 

ʚʠʣʠʪʠʩʴ ʥʘ ʚʽʣʴʥʫ ʧʦʚʝʨʭʥʶ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʟ ʣʦʢʘʣʴʥʠʤ 

ʨʫʡʥʫʚʘʥʥʷʤ ʨʝʟʝʨʚʫʘʨʫ ʽ ʥʘʩʪʫʧʥʠʤ ʩʧʘʣʘʭʦʤ ʚʠʪʦʢʫ ʧʘʣʠʚʘ, ʧʨʠʡʤʘʣʘʩʴ 

ʟʛʽʜʥʦ [245].  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʦʞʝʞʽ 

ʧʨʦʣʠʚʫ ʧʨʦʚʝʜʝʥʠʡ ʜʣʷ 4 ʚʠʜʽʚ ʧʘʣʠʚʘ (ʙʝʥʟʠʥʫ ɸ-80, ɸ-92, ɸ-95, ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʴʥʦʛʦ) ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʨʝʟʝʨʚʫʘʨʫ (40 ʤ3) ʪʘ ʮʠʩʪʝʨʥʠ (15 ʤ3) ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 

1 ɼʦʜʘʪʢʫ ɰ. 

ʋ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʝʬʝʢʪʠʚʥʠʡ ʜʽʘʤʝʪʨ ʧʨʦʣʠʚʫ, ʚʠʩʦʪʘ 

ʧʦʣʫʤôʷ, ʢʫʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʦʧʨʦʤʽʥʝʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʫʩʢʘʥʥʷ ʪʝʧʣʦʚʦʛʦ 
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ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʢʨʽʟʴ ʘʪʤʦʩʬʝʨʫ, ʘ ʪʘʢʦʞ ʨʘʜʽʫʩʠ ʟʦʥ ʜʽʾ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʟ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ 17; 10,5; 7 ʽ 1,4 ʢɺʪ/ʤĮ

2
2. ʋ ʟʦʥʽ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 17 ʢɺʪ/ʤ2, ʟʛʽʜʥʦ 

ʟ [243], ʤʦʞʣʠʚʝ ʟʘʛʦʨʘʥʥʷ ʜʝʨʝʚʠʥʠ ʪʘ ʬʘʥʝʨʠ. ʎʷ ʟʦʥʘ ʩʷʛʘʻ 141,6 ʤ ʜʣʷ 

ʨʝʟʝʨʚʫʘʨʫ ʟ ʙʝʥʟʠʥʦʤ ʽ 121,1 ʤ ʜʣʷ ʘʚʪʦʮʠʩʪʝʨʥʠ. ɼʣʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ 

ʪʘʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʝ ʜʦʩʷʛʘʻʪʴʩʷ. 

ɿʦʥʠ ʟ ʨʽʚʥʝʤ 10,5 ʢɺʪ/ʤ2, ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʣʶʜʠʥʠ ʯʝʨʝʟ ʨʠʟʠʢ ʪʝʨʤʽʯʥʠʭ 

ʦʧʽʢʽʚ, ʤʘʶʪʴ ʨʘʜʽʫʩ: ʧʦʥʘʜ 160 ʤ ʜʣʷ ʨʝʟʝʨʚʫʘʨʽʚ ʟ ʫʩʽʤʘ ʚʠʜʘʤʠ ʧʘʣʠʚʘ; ʧʦʥʘʜ 

130 ʤ  ʜʣʷ ʘʚʪʦʮʠʩʪʝʨʥ. ɹʝʟʧʝʯʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʟʦʥʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦ 1,4 

ʢɺʪ/ʤ2: 313 ʤ  ʙʝʥʟʠʥ ɸ-80; 309 ʤ  ʙʝʥʟʠʥ ɸ-92; 308,7 ʤ  ʙʝʥʟʠʥ ɸ-95; 224 

ʤ  ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ. ʅʘʡʙʝʟʧʝʯʥʽʰʠʤ ʚʠʷʚʠʣʦʩʴ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʘ ʩʝʨʝʜ 

ʙʝʥʟʠʥʽʚ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ  ʤʘʨʢʠ ʟ ʚʠʱʠʤ ʦʢʪʘʥʦʚʠʤ ʯʠʩʣʦʤ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʦʥ 

ʫʨʘʞʝʥʥʷ ʫʜʘʨʥʦʶ ʭʚʠʣʝʶ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡ ʥʘ ɸɿʉ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚ [240], 

ʜʝ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧʣʝʢʩʥʦʾ ɻɯʉ ʜʣʷ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ 

ʘʚʘʨʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʩʪʘʥʮʽʾ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʥ ʚʧʣʠʚʫ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ MapInfo, ̫ʢʘ ̒  ʧʦʧʫʣʷʨʥʦʶ ʟʘʚʜʷʢʠ 

ʩʚʦʾʡ ʜʦʩʪʫʧʥʦʩʪʽ, ʧʨʦʩʪʦʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʜʦʩʪʘʪʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ MapInfo Professional ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʩʧʝʢʪʨ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ɻɯʉ-ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ: ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʪʦʯʦʢ, 

ʜʽʘʛʨʘʤ, ʟʦʥʘʣʴʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ, 

ʙʫʬʝʨʠʟʘʮʽʾ, ʨʘʡʦʥʫʚʘʥʥʷ, ʦʙôʻʜʥʘʥʥʷ ʛʝʦʦʙôʻʢʪʽʚ ʪʦʱʦ. MapInfo ʧʦʻʜʥʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʟʦʢʨʝʤʘ ʯʝʨʝʟ SQL-ʟʘʧʠʪʠ) ʟ ʥʘʦʯʥʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʢʘʨʪ, ʩʭʝʤ ʽ ʛʨʘʬʽʢʽʚ, ʱʦ ʨʦʙʠʪʴ ʾʾ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʦʥ ʚʧʣʠʚʫ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ ʟʘ ʨʽʟʥʠʭ 

ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.3. ʇʨʠ ʮʴʦʤʫ 

ʥʘʧʨʷʤʠ ʧʦʰʠʨʝʥʥʷ ʧʨʦʣʠʚʫ ʨʽʜʠʥʠ ʨʦʟʛʣʷʜʘʣʠʩʷ ʷʢ ʨʽʚʥʦʡʤʦʚʽʨʥʽ. ʂʘʨʪʘ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʤʝʨʝʞʘ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ ʜʦʩʠʪʴ ʱʽʣʴʥʦ ʧʦʢʨʠʚʘʻ ʪʝʨʠʪʦʨʽʶ 
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ʨʘʡʦʥʫ, ʩʪʚʦʨʶʶʯʠ ʟʥʘʯʥʽ ʨʠʟʠʢʠ ʫʨʘʞʝʥʥʷ ʥʘʩʣʽʜʢʘʤʠ ʘʚʘʨʽʡʥʦʾ ʧʦʞʝʞʽ ʥʘ 

ʙʽʣʴʰʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ.  

 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʦʥ ʚʧʣʠʚʫ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ ʟʘ ʨʽʟʥʠʭ 

ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ: ʞʦʚʪʠʡ ʢʦʣʽʨ ïʧʨʦʣʠʚ ʙʝʥʟʠʥʫ ɸ-

95; ʯʦʨʥʠʡ ʢʦʣʽʨ ïʧʨʦʣʠʚ ʙʝʥʟʠʥʫ ɸ-92; ʩʠʥʽʡ ʢʦʣʽʨ ïʧʨʦʣʠʚ ʜʠʟʝʣʴʥʦʛʦ 

ʧʘʣʠʚʘ (ʤʘʩʰʪʘʙ 1:36780) 

 

ʄʝʞʽ ʟʦʥ ʜʽʾ ʬʘʢʪʦʨʫ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ, ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʚʩʽʭ ɸɿʉ, ʥʘʦʯʥʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʷʢʽ ʦʙôʻʢʪʠ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʟʦʥʫ ʚʠʩʦʢʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʫʨʘʞʝʥʥʷ ʪʝʧʣʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ʅʘ ʨʠʩ. 4.3 ʚʠʜʥʦ, ʱʦ ʫ 

ʚʠʧʘʜʢʫ ʘʚʘʨʽʾ ʟ ʧʦʞʝʞʝʶ ʧʨʦʣʠʚʫ ʧʽʜ ʜʽʶ ʯʠʥʥʠʢʘ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʚʽʜ 17 ʜʦ 10,5 ʢɺʪ/ʤ2 (ʥʝʙʝʟʧʝʢʘ ʩʧʘʣʘʭʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʥʘʯʥʠʭ ʦʧʽʢʽʚ ʣʶʜʠʥʠ 

[243]) ʧʦʪʨʘʧʣʷʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʘʚʪʦʟʘʧʨʘʚʢʠ ʦʙôʻʢʪʠ 

ʤʽʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ, ʚʠʩʦʢʦʧʦʚʝʨʭʽʚʢʠ, ʛʘʨʘʞʥʽ ʢʦʦʧʝʨʘʪʠʚʠ, ʰʢʦʣʠ, 
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ʣʽʢʘʨʥʷ, ʧʦʰʪʦʚʽ ʚʽʜʜʽʣʝʥʥʷ, ʤʽʩʮʷ ʚʽʜʧʦʯʠʥʢʫ, ʤʽʩʮʷ ʩʢʫʧʯʝʥʥʷ ʣʶʜʝʡ 

(ʫʥʽʚʝʨʩʘʤʠ, ʪʦʨʛʽʚʝʣʴʥʠʡ ʮʝʥʪʨ çʄʝʪʨʦè. çʐʦʩʪʠʡ ʝʣʝʤʝʥʪè) ʪʦʱʦ.  

ɼʝʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʝʮʠʧʽʻʥʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ çʦʙôʻʢʪʽʚ 

ʪʫʨʙʦʪʠè, ʘ ʪʘʢʦʞ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʘʚʝʜʝʥʽ ʫ ʨʦʙʦʪʽ [240], ʪʦʜʽ ʷʢ ʚʽʜʩʪʘʥʽ ʚʽʜ 

ʮʠʭ ʦʙôʻʢʪʽʚ ʜʦ ʤʝʞ ʪʝʨʠʪʦʨʽʾ ɸɿʉ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 4.2. 

 

ʊʘʙʣʠʮʷ 4.2 ⱷ ʇʨʦʪʠʧʦʞʝʞʥʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʙôʻʢʪʽʚ ʤʽʩʪʘ ʜʦ ʩʧʦʨʫʜ ɸɿʉ* 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ, ʜʦ ʷʢʦʛʦ 

ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʩʪʘʥʴ ʚʽʜ ʩʧʦʨʫʜ ɸɿʉ 

ʄʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʩʧʦʨʫʜ ɸɿʉ, ʤ 

ʊʠʧʽʚ ɸ ʽ ɹ ʟ ʧʽʜʟʝʤʥʠʤʠ 

ʨʝʟʝʨʚʫʘʨʘʤʠ 

ʊʠʧʫ ɺ ʟ 

ʥʘʟʝʤʥʠʤʠ 

ʨʝʟʝʨʚʫʘʨʘʤʠ 

ʤʘʣʽ ʩʝʨʝʜʥʽ ʚʝʣʠʢʽ ʤʘʣʽ ʩʝʨʝʜʥʽ 

1. ɾʠʪʣʦʚʽ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʙʫʜʠʥʢʠ 25 40 50 50 80 

2. ʄʽʩʮʷ ʤʘʩʦʚʦʛʦ ʩʢʫʧʯʝʥʥʷ ʣʶʜʝʡ (ʜʦ 

ʟʫʧʠʥʢʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʤʝʞʽ 

ʪʝʨʠʪʦʨʽʾ ʨʠʥʢʫ) 

30 50 50 50 80 

3. ʆʢʨʝʤʽ ʪʦʨʛʦʚʽ ʧʘʣʘʪʢʠ, ʢʽʦʩʢʠ 20 20 25 25 25 

4. ɻʘʨʘʞʽ ʪʘ ʘʚʪʦʩʪʦʷʥʢʠ 18 18 18 20 30 

5. ʆʯʠʩʥʽ ʢʘʥʘʣʽʟʘʮʽʡʥʽ, ʱʦ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ɸɿʉ 
15 15 15 25 30 

6. ɺʠʨʦʙʥʠʯʽ (ʟʘ ʚʠʥʷʪʢʦʤ ʫʢʘʟʘʥʠʭ ʫ 

ʧʫʥʢʪʽ 8), ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʽ ʧʦʙʫʪʦʚʽ 

ʙʫʜʠʥʢʠ, ʩʢʣʘʜʩʴʢʽ ʙʫʜʽʚʣʽ ʽ ʩʧʦʨʫʜʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ I, II ʪʘ III-ʛʦ 

ʩʪʫʧʝʥʽʚ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ 

12 12 15 15 20 

7. ʊʝ ʩʘʤʝ IIIʘ, IIIʙ, IV, IVʘ, 4-ʛʦ ʩʪʫʧʝʥʽʚ 

ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ 
18 18 20 20 25 

8. ɺʠʨʦʙʥʠʯʽ ʙʫʜʠʥʢʠ ʟ ʥʘʷʚʥʽʩʪʶ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʘʙʦ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 
100 100 100 100 100 

9. ʉʢʣʘʜʠ ʣʽʩʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʦʨʬʫ, 

ʚʦʣʦʢʥʠʩʪʠʭ ʛʦʨʶʯʠʭ ʨʝʯʦʚʠʥ 
20 20 20 25 25 

10. ʄʘʩʠʚʠ ʣʽʩʫ, ʧʘʨʢʽʚ, ʤʽʩʴʢʠʭ ʩʢʚʝʨʽʚ: 

ï ʭʚʦʡʥʠʭ ʽ ʟʤʽʰʘʥʠʭ ʧʦʨʽʜ 

ï ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ 

 

25 

10 

 

25 

10 

 

25 

10 

 

30 

15 

 

40 

15 

 

ɺ ʤʽʩʪʽ ʟ ʥʘʩʝʣʝʥʥʷʤ ʙʽʣʴʰ 200000 ʤʝʰʢʘʥʮʽʚ ʟʘ ʥʦʨʤʘʪʠʚʦʤ [244] 

ʜʦʟʚʦʣʝʥʽ ɸɿʉ ʪʠʧʫ ɸ ʽ ɹ ʟ ʩʝʨʝʜʥʽʤʠ ʧʽʜʟʝʤʥʠʤʠ ʨʝʟʝʨʚʫʘʨʘʤʠ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ MapInfo GIS ʜʘʣʦ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʨʦʟʤʽʨʠ ʟʦʥ 

ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʘʚʘʨʽʾ ʟ ʧʦʞʝʞʝʶ ʧʨʦʣʠʚʫ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ɸɿʉ ʨʘʡʦʥʫ 

ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚʥʽ ʧʨʦʪʠʧʦʞʝʞʥʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʽʩʴʢʠʭ ʦʙôʻʢʪʽʚ ʜʦ 

ʩʧʦʨʫʜ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ. ʎʝ ʬʦʨʤʫʻ ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʜʣʷ 
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ʥʘʩʝʣʝʥʥʷ ʪʘ ʢʣʶʯʦʚʠʭ ʦʙôʻʢʪʽʚ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʨʫʛʠʡ ʨʽʚʝʥʴ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʨʦʟʚʠʪʢʫ ʢʘʩʢʘʜʥʠʭ ʘʚʘʨʽʡ ʥʘ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ 

ɸɿʉ ʪʘ ʩʠʥʝʨʛʝʪʠʯʥʠʤ ʧʦʩʠʣʝʥʥʷʤ ʾʭ ʥʘʩʣʽʜʢʽʚ. 

4.2.5 ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢ ʢʘʩʢʘʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡʥʦʾ 

ʩʠʪʫʘʮʽʾ 

ʆʜʥʠʤ ʟ̔ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʝʘʣʽʟʘʮʽʾ 

ʘʚʘʨʽʡʥʠʭ ʩʮʝʥʘʨʽʾʚ ʥʘ ɸɿʉ ʟʘ ʨʦʟʛʘʣʫʞʝʥʠʤ ʩʮʝʥʘʨʽʻʤ ʻ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʫʤʦʚ 

ʢʘʩʢʘʜʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʾ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ. 

ɼʦʤʽʥʦ ʝʬʝʢʪʠ, ʟʫʤʦʚʣʶʶʪʴ ʧʦʩʣʽʜʦʚʥʽ ʢʘʩʢʘʜʥʽ ʧʦʜʽʾ, ʚʽʜʦʤʽ ʷʢ ʦʜʥʘ ʟ 

ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʪʷʞʢʠʭ ʘʚʘʨʽʡʥʠʭ ʩʮʝʥʘʨʽʾʚ. ɿʘ ʪʘʢʦʛʦ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʝʨʝʙʽʛʫ ʧʦʜʽʡ ʧʦʞʝʞʘ ʥʘ ʦʜʥʽʡ ɸɿʉ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʥʝʙʝʟʧʝʯʥʽ ʥʘʩʣʽʜʢʠ, ʷʢʽ ʽʥʽʮʽʶʶʪʴ ʘʚʘʨʽʡʥʫ ʩʠʪʫʘʮʽʶ ʥʘ ʽʥʰʽʡ, ʙʣʠʟʴʢʦ 

ʨʦʟʪʘʰʦʚʘʥʽʡ ʩʪʘʥʮʽʾ. ɿʘʛʘʣʦʤ çʝʬʝʢʪ ʜʦʤʽʥʦè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʤʽʱʝʥʥʷʤ 

ʩʧʝʢʪʨʘ ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ ʫ ʙʽʢ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʽ ʷʚʠʱ. 

ɿʦʢʨʝʤʘ, ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʜʘʪʥʝ ʩʧʨʠʯʠʥʠʪʠ ʧʝʨʝʛʨʽʚ ʥʘʟʝʤʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ɸɿʉ ʘʙʦ ʮʠʩʪʝʨʥ ʧʽʜ ʯʘʩ ʚʠʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ, ʚʠʢʣʠʢʘʪʠ 

ʽʩʢʨʦʫʪʚʦʨʝʥʥʷ, ʟʘʡʤʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʟʘʧʨʘʚʣʷʻʪʴʩʷ, ʪʘ ʽʥʰʽ ʥʝʙʝʟʧʝʯʥʽ 

ʧʦʜʽʾ.  

ʊʘʢʽ ʬʘʢʪʦʨʠ ʥʝʙʝʟʧʝʢʠ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʦʥ 

ʫʨʘʞʝʥʥʷ ʜʣʷ ʥʠʟʢʠ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ɸɿʉ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.3, ʽʩʥʫʻ 

ʜʝʢʽʣʴʢʘ ʛʨʫʧ ʟʘʧʨʘʚʦʢ, ʜʣʷ ʷʢʠʭ ʥʘ ʤʘʧʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʙôʻʜʥʘʥʥʷ 

ʛʝʦʧʦʟʠʮʽʡ ʟʦʥ ʫʨʘʞʝʥʥʷ. ʇʨʘʢʪʠʯʥʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʱʦ ʪʝʧʣʦʚʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʥʝʙʝʟʧʝʯʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 17 ʜʦ 10,5 ʢɺʪ/ʤ2 

ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʶ ʟ ʧʦʞʝʞʦ- ʪʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʽʥʰʦʾ ɸɿʉ, 

ʽʥʽʮʽʶʶʯʠ ʘʚʘʨʽʡʥʫ ʧʦʜʽʶ, ʷʢʘ ʩʪʘʻ ʧʦʯʘʪʢʦʚʠʤ ʝʪʘʧʦʤ ʫ ʧʦʜʘʣʴʰʦʤʫ ʢʘʩʢʘʜʽ 

ʧʦʞʝʞ, ʚʠʙʫʭʽʚ ʯʠ ʚʠʪʦʢʽʚ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. 
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ʅʘ ʨʠʩ. 4.4 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʢʨʫʧʥʝʥʠʡ ʝʣʝʤʝʥʪ ʟʦʥʠ ʫʨʘʞʝʥʥʷ ʪʝʧʣʦʚʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʜʣʷ ʛʨʫʧʠ ʯʦʪʠʨʴʦʭ ɸɿʉ ʫʟʜʦʚʞ ʆʚʽʜʽʦʧʦʣʴʩʴʢʦʾ ʜʦʨʦʛʠ.  

 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ɿʦʥʠ ʜʽʾ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʛʨʫʧʠ ʯʦʪʠʨʴʦʭ 

ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ ʚ ʨʘʡʦʥʽ ʆʚʽʜʽʦʧʽʣʴʩʴʢʦʾ ʜʦʨʦʛʠ 

(ʤʘʩʰʪʘʙ 1:36780) 

 

ʊʨʘʩʘ ʥʘʣʝʞʠʪʴ ʜʦ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪʘ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʩʝʨʝʜ ʷʢʦʛʦ 

ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʩʪʘʥʦʚʣʷʪʴ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.4, ʜʣʷ 

ʢʦʞʥʦʾ ʟ ʯʦʪʠʨʴʦʭ ɸɿʉ ʫ ʟʦʥʘʭ ʥʘʡʙʽʣʴʰʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʧʠʥʷʻʪʴʩʷ ʪʝʨʠʪʦʨʽʷ ʽʥʰʦʾ, ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʦʾ 

ʘʚʪʦʟʘʧʨʘʚʥʦʾ ʩʪʘʥʮʽʾ. ʎʝ ʬʦʨʤʫʻ ʨʠʟʠʢʠ ʨʦʟʚʠʪʢʫ ʢʘʩʢʘʜʥʠʭ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʦʙôʻʢʪʽʚ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʩʦʙʣʠʚʦ ʢʨʠʪʠʯʥʦʶ ʜʣʷ ʝʩʢʘʣʘʮʽʾ ʘʚʘʨʽʾ ʻ ʧʦʜʽʷ ʧʝʨʝʛʨʽʚʘʥʥʷ ʮʠʩʪʝʨʥʠ 

ʽʟ ʧʘʣʴʥʠʤ ʧʽʜ ʯʘʩ ʡʦʛʦ ʚʠʚʘʥʪʘʞʝʥʥʷ ʚ ʧʽʜʟʝʤʥʠʡ ʨʝʟʝʨʚʫʘʨ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ 

ʽʥʽʮʽʘʮʽ ʾʤʝʭʘʥʽʟʤʫ BLEVE. ʇʽʜ ʯʘʩ ʚʠʚʘʥʪʘʞʝʥʥʷ ʟ ʚʘʥʪʘʞʽʚʢʠ-ʮʠʩʪʝʨʥʠ ʜʦ 
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ʧʽʜʟʝʤʥʦʛʦ ʨʝʟʝʨʚʫʘʨʫ ʘʙʦ ʧʦʜʘʯʽ ʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʨʽʜʢʝ ʧʘʣʠʚʦ ʪʘ 

ʭʤʘʨʘ ʡʦʛʦ ʧʘʨʽʚ ʤʦʞʫʪʴ ʚʠʭʦʜʠʪʠ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʠʡ ʯʠ ʥʝʱʽʣʴʥʦ ʟôʻʜʥʘʥʠʡ 

ʪʨʫʙʦʧʨʦʚʽʜ, ʫʪʚʦʨʶʶʯʠ ʙʘʩʝʡʥ ʚʠʪʦʢʫ. ʋ ʧʨʠʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ 

ʟʘʡʤʘʥʥʷ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ, ʧʦʞʝʞʽ ʩʪʨʫʤʝʥʷ, 

ʚʠʙʫʭʫ ʘʙʦ ʽʥʰʠʭ ʧʦʜʽʡ, ʥʘʚʝʜʝʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʩʢʘʣʘʮʽʷ 

ʘʚʘʨʽʾ, ʷʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʜʘʪʥʘ  ̔ ʥʽʮʽʶʚʘʪʠ ʽʥʰʽ ʥʝʙʝʟʧʝʢʦʚʽ ʧʦʜʽʾ ʥʘ ʩʫʩʽʜʥʽʭ 

ɸɿʉ. 

ɹʝʟʧʦʩʝʨʝʜʥʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ ʫʟʜʦʚʞ ʪʨʘʩʠ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʣʫʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʨʦʟʚʠʪʦʢ ʘʚʘʨʽʡʥʦʛʦ ʩʮʝʥʘʨʽ.ʁ 

ɿʦʢʨʝʤʘ, ʢʘʩʢʘʜʥʘ ʘʚʘʨʽʷ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʚʠʙʫʭ ʪʘ ʧʦʞʝʞʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ 

ʪʘʢʦʞ ʚʠʙʫʭ ʽ ʟʘʡʤʘʥʥʷ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʦʩʦʙʣʠʚʦ ʫ 

ʚʠʧʘʜʢʘʭ ʧʝʨʝʚʝʟʝʥʥʷ ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ ʪʘ ʛʦʨʶʯʠʭ ʨʝʯʦʚʠʥ..  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʷʜʫ ɸɿʉ ʬʦʨʤʫʻ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʞʠʪʣʦʚʦʛʦ ʨʘʡʦʥʫ ʦʩʝʨʝʜʢʠ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʤʘʡʥʘ ʪʘ 

ʦʙôʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʢʘʩʢʘʜʥʠʭ 

ʘʚʘʨʽʡ ʜʦʮʽʣʴʥʦ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ çʜʝʨʝʚʘ ʧʦʜʽʡè ʚʠʟʥʘʯʘʪʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ 

ʥʘʡʙʽʣʴʰ ʪʷʞʢʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʜʣʷ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʦʞ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʫʟʛʦʜʞʝʥʦʛʦ ʧʦʨʷʜʢʫ ʯʘʩʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʚʝʟʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ 

ʚʘʥʪʘʞʽʚʢʘʤʠ-ʮʠʩʪʝʨʥʘʤʠ ʪʘ ʾ ʭ ʚʠʚʘʥʪʘʞʝʥʥʷ ʫ ʧʽʜʟʝʤʥʽ ʨʝʟʝʨʚʫʘʨʠ ɸɿʉ 

çʛʨʫʧʠ ʨʠʟʠʢʫè.  

ʗʢ ʜʦʜʘʪʢʦʚʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ ʚʧʣʠʚʫ ʪʝʧʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʦʛʦʨʦʞʽ ʪʘ ʟʘʭʠʩʥʽ ʩʤʫʛʠ 

ʟ ʚʠʩʦʢʦʶ ʪʝʧʣʦʧʦʛʣʠʥʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ̫ʢʽ ʙ ʨʦʟʜʽʣʷʣʠ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ɸɿʉ. ʊʘʢʽ ʝʣʝʤʝʥʪʠ ʜʦʧʦʚʥʶʶʪʴ ʩʠʩʪʝʤʫ ʧʨʦʪʠʧʦʞʝʞʥʠʭ  ̔ʧʨʦʪʠʚʠʙʫʭʦʚʠʭ 

ʟʘʭʦʜʽʚ, ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ ʽʥʝʨʪʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɿ ʧʦʟʠʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤʠ ʩʠʪʫʘʮʽʷʤʠ ʘʚʘʨʽʡʥʘ 

ʧʦʜʽʷ ʥʘ ʦʜʥʽʡ ʽʟ çʛʨʫʧʦʚʠʭè ʘʚʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʚʢʨʘʡ ʥʝʙʝʟʧʝʯʥʘ, ʱʦ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʾ ʝʚʘʢʫʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ʪʘ ʥʘʩʝʣʝʥʥʷ ʟʘ 

ʤʝʞʽ ʚʠʟʥʘʯʝʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥ. ɿʘʛʘʣʦʤ ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 
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ʢʦʤʧʣʝʢʩʥʦʾ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʢʘʩʢʘʜʥʠʭ ʘʚʘʨʽʡ ʫ ʩʠʩʪʝʤʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʤʽʩʪʘ. 

4.3 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʨʠʟʠʢʠ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ 

ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ɸɽʉ (ʥʘ ʧʨʠʢʣʘʜʽ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ) 

4.3.1 ɺʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ 

ʈʘʜʽʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ʧʝʨʩʦʥʘʣʫ ʩʪʘʥʮʽʾ, ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʽʡʢʦʛʦ ʬʫʥʢʮʽʶʚʘʥʥʷ ʩʘʤʦʾ ʘʪʦʤʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ 

(ɸɽʉ) ʪʘ ʟʜʘʪʥʦʩʪʽ ʚʠʪʨʠʤʫʚʘʪʠ ʚʧʣʠʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʯʝʨʝʟ ʥʝʙʝʟʧʝʢʠ 

ʟʦʚʥʽʰʥʽʭ ʧʦʜʽʡ. ʇʦʜʽʾ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ 

ʧʨʠʨʦʜʥʠʤʠ ʯʠ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʷʚʠʱʘʤʠ. ʊʘʢʽ ʚʧʣʠʚʠ ʩʪʘʶʪʴ ʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʠʤʠ, ʷʢʱʦ ʩʠʥʝʨʛʝʪʠʯʥʦ ʧʽʜʩʠʣʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. 

ʅʦʨʤʠ ʙʝʟʧʝʢʠ ʄɸɻɸʊɽ ʜʣʷ ʟʘʭʠʩʪʫ ʣʶʜʝʡ ʪʘ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ˉ SSR-

1 çʆʮʽʥʢʘ ʤʘʡʜʘʥʯʠʢʽʚ ʜʣʷ ʷʜʝʨʥʠʭ ʫʩʪʘʥʦʚʦʢ. ʂʦʥʢʨʝʪʥʽ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠè 

[245] ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ, ʷʢʽ ʚʢʣʶʯʝʥʽ ʚ ʥʘʮʽʦʥʘʣʴʥʽ ʨʝʛʫʣʷʪʦʨʥʽ 

ʧʦʣʦʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ɺ ʦʩʥʦʚʽ ʚʠʤʦʛ  

ʦʮʽʥʢʘ ʤʘʡʜʘʥʯʠʢʽʚ ʜʣʷ ʷʜʝʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘʜʣʷ ʙʝʟʧʝʢʠ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʥʝʙʝʟʧʝʢ ʧʨʠʨʦʜʥʦʛʦ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ɺʠʤʦʛʘ 6). ʉʝʨʝʜ ʟʦʚʥʽʰʥʽʭ ʥʝʙʝʟʧʝʢ 

ʚʠʜʽʣʷʶʪʴʩʷ  ʚʠʤʦʛʠ ʜʦ ʛʝʦʪʝʭʥʽʯʥʽ ʪʘ ʛʝʦʣʦʛʽʯʥʽ (ɺʠʤʦʛʘ 22), ʜʦ ʷʢʠʭ 

ʚʽʜʥʝʩʝʥʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʪʽʡʢʦʩʪʽ ʩʭʠʣʽʚ, ʝʢʩʪʨʝʤʘʣʴʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 

ʪʘ ʷʚʠʱʘ, ʚʧʣʠʚ ʥʘ ʛʨʫʥʪ ʪʘ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʩʝʡʩʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʧʨʦʚʘʣʽʚ, ʦʩʽʜʘʥʴ ʘʙʦ ʧʽʜʡʦʤʫ ʧʦʚʝʨʭʥʽ [246]. ɿʤʽʥʠ 

ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʧʽʜʟʝʤʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʙʝʟʧʝʢʫ 

ʷʜʝʨʥʦʾ ʫʩʪʘʥʦʚʢʠ, ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʡʩʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʡ 

ʛʝʦʪʝʭʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʜʨ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʣʴʦʚʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʱʝʦʟʥʘʯʝʥʠʭ ʚʠʤʦʛ ʟʫʤʦʚʣʶʻ 
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ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʯʠʥʥʠʢʽʚ ʘʢʪʠʚʽʟʘʮʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ (ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʘ ʟʦʥʘ, ʟʦʥʘ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ), ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʤ ʻ ʢʘʨʩʪ [247]. 

ʂʘʨʩʪʦʚʠʡ ʨʝʣʴʻʬ ʻ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʥʘʜʽʡʥʦʩʪʽ 

ʬʫʥʜʘʤʝʥʪʫ ʩʧʦʨʫʜ ̔  ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʩʝʨʡʦʟʥʠʡ ʨʠʟʠʢ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʾ 

ʮʽʣʽʩʥʦʩʪʽ ɸɽʉ, ʦʩʦʙʣʠʚʦ ʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʨʘʡʦʥʘʭ, ʜʝ ʘʥʪʨʦʧʦʛʝʥʥʘ ʜʽʷʣʴʥʽʩʪʴ 

ʧʦʩʠʣʶʻ ʢʘʨʩʪʦʚʽ ʧʨʦʮʝʩʠ [24]. ɺ ʋʢʨʘʾʥʽ, ʜʝ ʜʽʶʪʴ ʯʦʪʠʨʠ ɸɽʉ, ʮʝ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢ ʦʩʥʦʚʠ ʦʮʽʥʢʠ 

ʨʠʟʠʢʽʚ ʘʚʘʨʽʡ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʦ-ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʪʘ ʦʮʽʥʢʘ ʢʘʨʩʪʦʚʠʭ ʨʠʟʠʢʽʚ ʫ ʨʘʡʦʥʽ ɸɽʉ (ʥʘ ʧʨʠʢʣʘʜʽ 

ʈʽʚʥʝʥʩʴʢʦʾ) ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʨʦʟʚʠʪʦʢ 

ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʣʶʶʪʴ 30-ʢʤ ʟʦʥʫ ʥʘʚʢʦʣʦ ʈɸɽʉ ʥʘ ʤʝʞʽ ʈʽʚʥʝʥʩʴʢʦʾ ʡ 

ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ ʧʣʦʱʝʶ 2826 ʢʤ2 (ʧʣʦʱʘ ʚ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ  1658 ʢʤ2, 

ʧʣʦʱʘ ʫ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʽ  1168 ʢʤ2) [248]. 

ʅʘ ʈʽʚʥʝʥʱʠʥʽ ʧʦʰʠʨʝʥʽ ʧʦʨʦʜʠ, ̫ ʢʽ ʢʘʨʩʪʫʶʪʴʩʷ (ʚʘʧʥʷʢ ʽ ʢʨʝʡʜʘ), ʱʦ 

ʬʦʨʤʫʶʪʴ ʩʢʣʘʜʥʽ ʪʘ ʚʨʘʟʣʠʚʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ. ʅʘ ʪʝʨʠʪʦʨʽ ʾ

ɺʦʣʠʥʩʴʢʦʛʦ ʨʝʛʽʦʥʫ (20,2 ʢʤ2) ʧʦʨʦʜʠ, ʟʜʘʪʥ ̔ʜʦ ʢʘʨʩʪʫʚʘʥʥʷ, ʟʘʡʤʘʶʪʴ ʤʘʡʞʝ 

ʚʩʶ ʧʣʦʱʫ, ʟ ʥʠʭ ʧʣʦʱʘ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ ʩʢʣʘʜʘʻ 2,3 ʢʤ2, ʧʦʢʨʠʪʦʛʦ  9,64 

ʢʤ2, ʢʽʣʴʢʽʩʪʴ ʢʘʨʩʪʦʧʨʦʷʚʽʚ ʫ 2020 ʨ. ʩʢʣʘʣʘ 2016 ʚʠʧʘʜʢʽʚ. [231]. 

ʈʘʡʦʥ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ ʥʘʣʝʞʠʪʴ ʜʦ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʧʣʠʪʠ, 

ɻʘʣʠʮʴʢʦ-ɺʦʣʠʥʩʴʢʦʾ ʟʘʧʘʜʠʥʠ ʪʘ ʇʦʣʽʩʴʢʦʾ ʢʘʨʩʪʦʚʦʾ ʦʙʣʘʩʪʽ (VI-ɸ) [231], ʜʝ 

ʧʦʰʠʨʝʥʽ ʧʽʜʟʝʤʥʽ ʢʘʨʩʪʦʚʽ ʬʦʨʤʠ (ʪʨʽʱʠʥʠ, ʢʘʥʘʣʠ, ʢʘʚʝʨʥʠ, ʚʠʨʚʠ). 
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ʈʠʩʫʥʦʢ 4.5 ï ʄʘʧʘ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʟʦʥʘʤʠ ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ ʪʘ ʟʦʥ 

ʢʘʨʩʪʦʚʠʭ ʧʨʦʩʘʜʦʢ (ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ [8] ʘʚʪʦʨʘʤʠ) 

 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʦʙôʻʜʥʘʥʦ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʽʟʘʮʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʝʢʟʦʛʝʥʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʅɻɽʇ) ʟ ʤʘʩʠʚʫ ʜʘʥʠʭ ʱʦʨʽʯʥʠʢʽʚ ɼʅɺʇ çɻʝʦʽʥʬʦʨʤè 

ʟʘ ʧʝʨʽʦʜ 2010 ï 2021 ʨʦʢʠ [231], ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʣʦʱ 

ʘʢʪʠʚʥʦʛʦ ʢʘʨʩʪʫ ʡ ʢʘʨʩʪʦʚʠʭ ʧʨʦʩʘʜʦʢ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ 

ʧʣʘʪʬʦʨʤʽ Geodata [249]. ʆʙʨʦʙʢʫ ʚʠʢʦʥʘʥʦ ʚ QGIS [250] ̔ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ñOpen Field Calculatorò [251] ʪʘ ʚʽʜʢʨʠʪʠʭ ʜʘʥʠʭ OpenStreetMap [252]. 
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4.3.2 ɸʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʛʝʦʪʝʭʥʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ 

ʄʘʡʜʘʥʯʠʢ ʈɸɽʉ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʩʢʣʘʜʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ ʪʨʽʱʠʥʫʚʘʪʦ ʾʢʘʨʩʪʽʚʥʦʾ ʢʨʝʡʜʠ. ʂʘʨʩʪʦʚʘ ʚʠʨʚʘ (ʜʽʘʤʝʪʨʦʤ 3 ʤ, 

ʛʣʠʙʠʥʦʶ 2,5 ʤ) ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʱʝ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʪʨʴʦʭ ʙʣʦʢʽʚ ʩʪʘʥʮʽʾ. 

ɼʣʷ ʟʤʽʮʥʝʥʥʷ ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʩʫʬʬʦʟʽʡʥʦ-ʢʘʨʩʪʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʩʧʦʨʫʜ ʈɸɽʉ (ʬʫʥʜʘʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ 

ʙʣʦʢʽʚ ˉ 1, 2, 3) ʟʘʩʪʦʩʦʚʘʥʦ ʮʝʤʝʥʪʘʮʽ ʁʢʨʝʡʜʦʚʦʾ ʪʦʚʱʽ ʪʘ ʢʦʥʪʘʢʪʥʦʾ ʟʦʥʠ 

ʙʘʟʘʣʴʪʽʚ (ʤʝʪʦʜʦʤ ʥʘʛʥʽʪʘʥʥʷ), ʪʘ ʘʨʤʫʚʘʥʥʷ ʙʫʨʦ-̔ ʥôʻʢʮʽʡʥʠʤʠ ʪʨʫʙʘʤʠ. ʎʝ 

ʟʘʙʝʟʧʝʯʠʣʦ ʪʘʤʧʦʥʘʞ ʪʨʽʱʠʥ, ʟʤʝʥʰʝʥʥʷ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ˇʨʫʥʪʽʚ ʽ 

ʧʦʩʠʣʝʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʩʧʦʨʫʜ. ʆʩʥʦʚʥʽ ʩʧʦʨʫʜʠ ʙʣʦʢʫ ˉ4 ʧʦʙʫʜʦʚʘʥʽ ʥʘ 

ʧʘʣʷʭ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʙʘʟʘʣʴʪʠ ʪʘ ʧʦʚʥʽʩʪʶ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʢʘʨʩʪʦʚʽ ʰʘʨʠ, 

ʱʦ ʛʘʨʘʥʪʫʻ ʾʭʥʶ ʥʘʜʽʡʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ̌ʨʫʥʪʫ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʈʽʚʥʝʥʩʴʢʦʾ 

ɸɽʉ ʩʚʽʜʯʘʪʴ, ʱʦ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʤʤʘʡʜʘʥʯʠʢʫ ʚʽʜʧʦʚʽʜʘʻ 

ʛʝʦʪʝʭʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ˇʨʫʥʪʽʚ ʚ ʦʩʥʦʚʘʭ ʬʫʥʜʘʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ 

ʙʣʦʢʽʚ ˉ1, 2, 3 [253]. 

ʇʽʜ ʯʘʩ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʧʨʦʤʤʘʡʜʘʥʯʠʢʫ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʢʘʨʩʪʦʚʠʭ 

ʥʝʙʝʟʧʝʢ. ɿʛʽʜʥʦ ʟ ɺʠʤʦʛʦʶ 10 ʅʦʨʤ ʙʝʟʧʝʢʠ ʄɸɻɸʊɽ SSR-1 [245], ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʟʤʽʥ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɽʢʩʧʣʫʘʪʘʮʽʷ ɸɽʉ ʚʧʣʠʚʘʻ ʥʘ ʛʝʦʣʦʛʽʯʥʽ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʽ 

ʫʤʦʚʠ, ʟʦʢʨʝʤʘ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ 10 ʤ ʽ ʙʽʣʴʰʝ ʤʦʞʝ 

ʩʧʨʠʯʠʥʷʪʠ ʧʽʜʪʦʧʣʝʥʥʷ ʪʘ ʨʽʟʢʝ ʧʦʩʠʣʝʥʥʷ ʩʫʬʬʦʟʽʡʥʦ-ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ 

[24]. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʧʣʠʚ ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʛʝʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʩʧʦʨʫʜ ʩʪʘʥʮʽʾ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʧʦʨʽʜ, ʾʭ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ, ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʚʦʣʦʞʝʥʥʷ, ʥʘʛʨʽʚʫ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʨʦʩʪʘʻ 
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ʡʤʦʚʽʨʥʽʩʪʴ ʥʝʙʝʟʧʝʢ ʢʘʨʩʪʦʧʨʦʷʚʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʦʩʽʜʘʥʥʷ ʙʫʜʽʚʝʣʴ, 

ʢʨʝʥʫ ʬʫʥʜʘʤʝʥʪʽʚ, ʪʦʙʪʦ ʜʦ ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ ʙʝʟʘʚʘʨʽʡʥʦʾ ʨʦʙʦʪʠ ɸɽʉ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʪʨʠʚʘʣʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ɸɽʉ, ʥʘʚʽʪʴ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʥʠʭ 

ʚʠʤʦʛ ʪʘ ʥʦʨʤʘʪʠʚʽʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʝʢʟʦʛʝʥʥʠʭ 

ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʪʦʯʫʶʯʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɺʠʟʥʘʯʝʥʥʷ ʫʪʚʦʨʝʥʠʭ ʧʨʦʚʘʣʽʚ, 

ʦʩʽʜʘʥʥʷ, ʱʽʣʠʥ, ʱʦ ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʝʟʧʝʢʫ 

ʧʣʦʱʘʜʢʠ, ʻ ʝʣʝʤʝʥʪʦʤ ɺʠʤʦʛʠ 22 [245] ʦʮʽʥʢʠ ʛʝʦʪʝʭʥʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ 

ʅʦʨʤ ʙʝʟʧʝʢʠ ʄɸɻɸʊɽ ˉ NS-G-3.6 [246]. 

ɿʘ ʚʽʜʢʨʠʪʠʤʠ ʜʘʥʠʤʠ ʢʘʨʩʪʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʻ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ. 

ɺʦʜʥʦʯʘʩ, ʫ ʤʘʪʝʨʽʘʣʘʭ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʤʘʡʜʘʥʯʠʢʘ ɺʇ çʈʽʚʥʝʥʩʴʢʘ 

ɸɽʉè (ʂʥʠʛʘ 1 [253]) ʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʟʦʢʨʝʤʘ ʩʪʘʥ ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ, ʥʝ 

ʚʨʘʭʦʚʘʥʦ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʽʣʷʥʢʘʭ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ʈɸɽʉ 

ʦʙʩʪʝʞʝʥʥʷ ʢʘʨʩʪʦʚʦʛʦ ʨʝʣʴʻʬʫ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ ʦʩʪʘʥʥʽ ʧôʷʪʴ ʨʦʢʽʚ, ʪʦʜʽ ʷʢ ʫ 

ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʣʦʱʘ ʧʨʦʚʘʣʴʥʦ-ʧʨʦʩʘʜʢʦʚʠʭ ʧʨʦʷʚʽʚ ʚʽʜʢʨʠʪʦʛʦ ʢʘʨʩʪʫ 

ʟʘ 20 ʨʦʢʽʚ ʟʨʦʩʣʘ ʙʽʣʴʰ ʥʽʞ ʥʘ 10 ʢʤ2 [231]. 

ʎʝ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʢʘʨʩʪʦʚʠʤʠ ʨʠʟʠʢʘʤʠ, ʱʦ ʤʘʻ ʚʢʣʶʯʘʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʥʝʙʝʟʧʝʢ, ʦʮʽʥʢʫ 

ʚʨʘʟʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʾʭ ʧʦʤôʷʢʰʝʥʥʷ. 

4.3.3 ɸʥʘʣʽʟ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʈɸɽʉ 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʘʢʪʠʚʥʦʛʦ ʢʘʨʩʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʦʪʦʯʫʻ ʩʪʘʥʮʽʶ ʚ 

ʨʘʜʽʫʩʽ 30 ʢʤ, ʩʢʣʘʜʘʻ 69 ʢʤ2 (ʨʠʩ. 4.6). ɼʽʣʷʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʫ ʚʽʜ ʩʪʘʥʮʽʾ.  

ɿ ɻɯʉ-ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ [231, 249] ʥʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʨʠʣʷʛʘʻ ʜʦ 

ʩʪʘʥʮʽʾ, ʨʦʟʪʘʰʦʚʘʥʽ ʪʨʠ ʜʽʣʷʥʢʠ ʢʘʨʩʪʦʚʦ-ʧʨʦʩʘʜʥʠʭ ʧʦʨʽʜ (ʨʠʩ. 4.6). ɼʽʣʷʥʢʘ 

1 ʤʘʻ ʧʣʦʱʫ 20 ʢʤ2, ʟ ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 30-ʢʤ ʟʦʥʽ ʢʘʨʩʪ ʟʘʡʤʘʻ 10 ʢʤ2. 

ʇʣʦʱʘ ʜʽʣʷʥʢʠ 2 ʜʦʨʽʚʥʶʻ 22 ʢʤ2, ʟ ʥʠʭ ʪʽʣʴʢʠ 1 ʢʤ2 ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 30-ʢʤ 
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ʟʦʥʫ. ɼʽʣʷʥʢʘ 3 ʧʣʦʱʝʶ 27 ʢʤ2 ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 5,36 ʢʤ ʚʽʜ ʮʝʥʪʨʫ 

ʈɸɽʉ. 

 

 

ʈʠʩʫʥʦʢ 4.6 ï ʄʘʧʘ 30-ʢʤ ʟʦʥʠ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ ʟ ʥʘʥʝʩʝʥʥʷʤ ʧʣʦʱ 

ʢʘʨʩʪʦʚʦ-ʧʨʦʩʘʜʥʠʭ ʧʦʨʽʜ 

 

ʋ ʨʦʟʜʽʣʽ 3 ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʝʥʦ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 

ʥʝʙʝʟʧʝʢʠ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ ʷʢ ʯʘʩʪʢʫ ʢʘʨʩʪʦʚʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʧʣʦʱʽ ʨʘʡʦʥʫ, ʱʦ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʪʘʢʦʶ ʪʝʨʠʪʦʨʽʻʶ ʻ 30-ʢʤ ʟʦʥʘ ʈɸɽʉ). ʎʝʡ 

ʧʦʢʘʟʥʠʢ ʚʽʜʦʙʨʘʞʘʻ ʧʦʪʝʥʮʽʘʣ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ. ɿʘ 

ʤʝʪʦʜʠʢʦʶ [232] ʚʽʥ ʩʪʘʥʦʚʠʪʴ ʚ ʤʝʞʘʭ 30-ʢʤ ʟʦʥʠ:  

ʜʣʷ ʜʽʣʷʥʢʠ 1 Rt1 = 3,5Ț10
-3;  

ʜʣʷ ʜʽʣʷʥʢʠ 2 Rt2 = 0,36Ț10
-3;  

ʜʣʷ ʜʽʣʷʥʢʠ 3 Rt3 = 9,6 10
-3. 

ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʙʝʟʧʝʢʫ ʩʧʦʨʫʜ ʈɸɽʉ ʤʘʻ ʜʽʣʷʥʢʘ 3. ɺʧʣʠʚ ʜʽʣʷʥʦʢ 

1 ʽ 2 ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʪʝʨʠʪʦʨʽʾ, ʥʘʧʨʷʤʘʤʠ ʤʽʛʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ, ʩʪʦʢʦʤ ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ ʽ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ, ʾʭ ʨʽʚʥʝʤ ʪʘ ʽʥʰʠʤʠ ʣʘʥʜʰʘʬʪʥʠʤʠ ʯʠʥʥʠʢʘʤʠ.  
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ʅʝʙʝʟʧʝʢʘ ʢʘʨʩʪʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘ ʠ ʪʠʧʘʤʠ ʟʘʛʨʦʟ ʜʣʷ ʩʧʦʨʫʜ ʪʘ ʫʤʦʚ ʾ ʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ɸɽʉ ʫ ʨʘʡʦʥʘʭ ʽʟ 

ʢʘʨʩʪʦʧʨʦʷʚʘʤʠ [247, 254, 255] ʫ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʪʠʧʽʚ ʢʘʨʩʪʦʚʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʙʝʟʧʝʢʠ ʩʧʦʨʫʜ 

 ̔ʤʘʡʜʘʥʯʠʢʘ ɸɽʉ: 

ɯ ʈʠʟʠʢ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʧʨʦʤʤʘʡʜʘʥʯʠʢʘ ʈɸɽʉ  ʚʠʟʥʘʯʘʻ ʧʦʪʝʥʮʽʘʣʴʥʫ 

ʛʝʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʧʨʦʤʧʣʦʱʘʜʢʠ ʪʘ 30-ʢʤ ʟʦʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ: 

1.1 ʨʠʟʠʢ ʫʪʚʦʨʝʥʥʷʤ ʢʘʨʩʪʦʚʠʭ ʧʦʨʦʞʥʠʥ, ʨʦʟʤôʷʢʰʝʥʥʷ ʧʦʨʽʜ, 

ʧʨʦʩʘʜʦʢ (R1.1); 

1.2 ʨʠʟʠʢ, ʟʫʤʦʚʣʝʥʠʡ ʤʝʭʘʥʽʯʥʠʤ ʪʠʩʢʦʤ ʩʧʦʨʫʜ ʈɸɽʉ ʪʘ ʩʪʚʦʨʝʥʥʷʤ 

ʧʽʜʟʝʤʥʠʭ ʢʘʨʩʪʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ (R1.2); 

1.3 ʨʠʟʠʢ, ʟʫʤʦʚʣʝʥʠʡ ʨʦʟʤʠʚʘʥʥʷʤ ʩʢʠʜʘʤʠ ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʦʜ ʚ 

ʢʘʨʩʪʦʚʽ ʧʦʨʦʜʠ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʢʘʨʩʪʦʚʦʾ ʚʦʜʠ (R1.3);  

2 ʈʠʟʠʢ ʜʣʷ ʙʝʟʧʝʯʥʦʾ ʪʘ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʈɸɽʉ  ʚʠʟʥʘʯʘʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʘʙʦ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʮʽʣʽʩʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʈɸɽʉ: 

2.1 ʈʠʟʠʢ, ʟʫʤʦʚʣʝʥʠʡ ʜʝʬʦʨʤʘʮʽʻʶ ʘʙʦ ʫʰʢʦʜʞʝʥʥʷʤ ʙʫʜʽʚʝʣʴ ʩʪʘʥʮʽʾ 

ʚʥʘʩʣʽʜʦʢ ʣʦʢʘʣʴʥʠʭ ʧʨʦʩʽʜʘʥʴ (Rl2.1), ʨʦʟʚʠʪʢʦʤ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʧʨʦʩʽʜʘʥʥʷ 

ʬʫʥʜʘʤʝʥʪʫ ʪʘ ʥʝʧʨʠʧʫʩʪʠʤʦʛʦ ʢʨʝʥʫ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ (Rh2.1), ʧʦʚʽʣʴʥʦʛʦ 

ʦʧʫʩʢʘʥʥʷ ˇʨʫʥʪʫ ʥʘ ʟʥʘʯʥʦʾ ʟʘ ʤʘʩʰʪʘʙʦʤ ʪʝʨʠʪʦʨʽʾ (Rt2.1). 

2.2 ʈʠʟʠʢ, ʟʫʤʦʚʣʝʥʠʡ ʨʫʡʥʫʚʘʥʥʷʤ ʙʫʜʽʚʝʣʴ ʩʪʘʥʮʽʾ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡʥʠʭ 

ʧʨʦʚʘʣʽʚ (Ra2.2). 

ʊʘʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻ ʟʦʚʥʽʰʥʽʡ ʚʧʣʠʚ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ ʥʘ 

ʙʝʟʧʝʯʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʘʥʮʽʾ. ʈʽʚʝʥʴ ʩʝʡʩʤʽʯʥʦʩʪʽ ʪʘ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʢʘʨʩʪʦʚʫ ʥʝʙʝʟʧʝʢʫ ʥʘʤʠ ʥʝ ʚʨʘʭʦʚʫʚʘʚʩʷ. ɿʘ ʜʘʥʠʤʠ [256] ʪʘ ʟʚʽʪʫ [253] 

ʚʠʧʣʠʚʘʻ, ʱʦ ʩʝʡʩʤʽʯʥʽʩʪʴ ʧʣʦʱʘʜʢʠ ʈɸɽʉ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʄɸɻɸʊɽ ˉ 

SSG-9 [257], ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ PGA (ʧʽʢʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ˇʨʫʥʪʫ ʟʘ ʫʤʦʚ 

ʟʥʘʯʝʥʥʷ ʤʘʛʥʽʪʫʜʠ ʧʨʦʝʢʪʥʦʛʦ ʟʝʤʣʝʪʨʫʩʫ) ʩʪʘʥʦʚʠʪʴ 0,1g. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʨʠʟʠʢʫ ʧʨʠʡʥʷʪʦ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʪʝʨʠʪʦʨʽʶ ʟʦʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʈɸɽʉ ʟʜʽʡʩʥʶʻ ʢʘʨʩʪʦʚʘ ʦʙʣʘʩʪʴ ʟ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʝʙʝʟʧʝʢʠ 

ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ Rt3 = 9,6 10
-3. ʇʨʠʡʤʝʤʦ ʟʘ ʦʩʥʦʚʫ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʨʠʟʠʢʫ 

[179] ʟʘ ʨʽʚʥʷʥʥʷʤ: 

Ὑ Ὑ ‍ τȢρ 

ʜʝ Ὑ  ʦʟʥʘʯʝʥʽ ʚʠʱʝ ʨʠʟʠʢʠ R1.1, R1.2, R1.3, R
l
2.1, R

h
2.1, R

t
2.1, R

a
2.2. ‍  ʚʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʨʠʟʠʢʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʝʢʩʧʝʨʪʥʦʾ 

ʦʮʽʥʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʛʠ ʚʧʣʠʚʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʥʝʙʝʟʧʝʢʠ ʚʨʘʭʦʚʫʶʯʠ ʟʘʣʝʞʥʽʩʪʴ ×‍ = 1.  

ʇʨʠ ʨʽʚʥʠʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ‍= 1/7= 0,143, ʘ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʪʠʧʫ 

ʨʠʟʠʢʫ, ʚ ʩʝʨʝʜʥʴʦʤʫ, ʜʦʨʽʚʥʶʻ Ὑ πȟρτσωȟφ ρȟτϽρπ ʆʜʥʘʢ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʨʦʙʽʪ [24, 247, 254, 255] ʱʦʜʦ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʥʘ Ὑ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ̔ ʥʰʠʡ ʨʦʟʧʦʜʽʣ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʠʟʠʢʽʚ 

(ʪʘʙʣ. 4.3)  

 

ʊʘʙʣʠʮʷ 4.3  ʈʦʟʨʘʭʫʥʢʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʨʩʪʦʚʠʭ 

ʨʠʟʠʢʽʚ 

Ὑ R1.1 R1.2 R1.3 Rl2.1 Rh2.1 Rt2.1 Ra2.2 

‍ 0,12 0,20 0,20 0,12 0,12 0,12 0,12 

Ὑ Ț10-3 1,15 1,92 1,92 1,15 1,15 1,15 1,15 

Ὑ    ρȟτϽρπ 

 

ɺʘʛʫ ʯʠʥʥʠʢʽʚ 1.2 ʪʘ 1.3 ʧʽʜʚʠʱʝʥʦ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʧʣʠʚʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜ ʩʘʤʦʾ ʩʪʘʥʮʽʾ, ʪʘ ʜʽʾ 

ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ, ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɻʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ 

ʪʝʨʠʪʦʨʽʾ ʈɸɽʉ ʥʘ ʢʘʨʩʪʦʚʠʭ ʧʦʨʦʜʘʭ ʟʫʤʦʚʣʶʻ ʨʠʟʠʢʠ ʢʘʨʩʪʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ʎʝ ʟʫʤʦʚʣʝʥʦ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘʷʚʥʽʩʪʶ ʙʣʠʟʴʢʦ 150 ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ 

ʨʽʯʦʢ, ʚʦʜʦʟʙʽʨʥʽ ʙʘʩʝʡʥʠ ʷʢʠʭ ʦʭʦʧʣʶʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʦʙʣʘʩʪʽ, 
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ʚ ʪʦʤʫ ʯʠʩʣʽ, ʚʢʣʶʯʥʦ ʟ 30-ʢʤ ʟʦʥʦʶ ʈɸɽʉ. ɻʽʜʨʦʣʦʛʽʷ ʢʘʨʩʪʫ ʜʫʞʝ ʯʫʪʣʠʚʘ ʷʢ 

ʜʦ ʚʽʜʙʦʨʫ, ʪʘʢ ʡ ʜʦ ʧʨʠʧʣʠʚʫ ʚʦʜʠ ʚʥʘʩʣʽʜʦʢ ʧʦʚʝʥʝʡ ʪʘ ʨʦʟʣʠʚʽʚ, ʷʢʽ 

ʧʨʠʪʘʤʘʥʥʽ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʈɸɽʉ [254]. ɽʢʩʪʨʝʤʘʣʴʥʽ ʦʧʘʜʠ ʤʦʞʫʪʴ 

ʩʧʨʠʯʠʥʷʪʠ ʫʪʚʦʨʝʥʥʷ ʚʦʨʦʥʦʢ, ʩʝʟʦʥʥʽ ʧʘʚʦʜʢʠ  ʚʠʤʠʚʘʥʥʷ ʧʦʨʽʜ ʽ 

ʧʦʨʦʞʥʝʯʽ, ʘ ʽʥʪʝʥʩʠʚʥʠʡ ʚʦʜʦʟʘʙʽʨ ʪʘ ʟʥʝʚʦʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ, 

ʟʘ ʫʤʦʚʠ ʟʚôʷʟʢʫ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʚʠʢʣʠʢʘʶʪʴ ʰʚʠʜʢʫ ʧʝʨʢʦʣʷʮʽʶ [24]. 

ʊʘʢʝ ʧʨʦʩʦʯʝʥʥʷ ʨʽʜʠʥʠ ʯʝʨʝʟ ʥʝʨʫʭʦʤʠʡ ʰʘʨ ʪʚʝʨʜʦʾ ʨʝʯʦʚʠʥʠ ʟʤʝʥʰʫʻ 

ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ ʢʘʨʩʪʦʚʠʭ ʧʦʨʽʜ ʪʘ ʩʧʨʠʷʻ ʧʨʦʮʝʩʘʤ ʧʨʦʩʽʜʘʥʥʷ ʘʙʦ 

ʩʫʬʦʟʽʾ. ʆʪʞʝ, ʨʠʟʠʢʠ R1.2 ʪʘ R1.3 ̒ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʪʘ ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʠʤʠ. 

ʋʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʨʠʟʠʢʽʚ 1.1, 2.1, 2.2 ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʈɸɽʉ [253] ʪʘ ʟʫʤʦʚʣʝʥʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʣʘʥʜʰʘʬʪʫ 

ʈʽʚʥʝʥʱʠʥʠ, ɦʦ ʷʚʣʷʻ ʩʦʙʦʶ ʭʚʠʣʷʩʪʫ ʨʽʚʥʠʥʫ ʟʽ ʟʥʠʞʝʥʥʷʤ ʫ ʥʘʧʨʷʤʢʫ ʟ 

ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ. ʈʦʟʧʦʜʽʣ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʪʠʧʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʢʘʨʩʪʦʚʦʛʦ 

ʨʠʟʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʜʽʘʛʨʘʤʽ ʨʠʩ. 4.7. 

 

ʈʠʩʫʥʦʢ 4.7 ï ɼʽʘʛʨʘʤʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʨʠʟʠʢʽʚ 

ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ: Ὑ   ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʟʘ ʫʤʦʚʠ ʦʩʝʨʝʜʥʝʥʥʷ 

ʟʥʘʯʝʥʴ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ; Ὑ  ʜʠʬʝʨʝʥʮʽʡʥʽ ʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ 
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ɸʥʘʣʽʟ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʢʘʨʩʪʦʚʠʭ ʥʝʙʝʟʧʝʢ ʜʦʮʽʣʴʥʦ ʜʦʧʦʚʥʝʥʠʪʠ 

ʧʦʨʽʚʥʷʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ 

ʪʘ ʡʤʦʚʽʨʥʽʩʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʢʘʨʩʪʦʚʠʭ ʧʨʦʷʚʽʚ [247, 254, 255]. ʊʘʢʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʦʭʦʧʣʶʚʘʪʠ ʯʘʩʦʚʦ-ʧʨʦʩʪʦʨʦʚʫ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ 

ʧʨʦʚʘʣʽʚ ʪʘ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʾʭʥʽʭ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʧʨʠʨʦʜʥʠʤʠ ʡ 

ʪʝʭʥʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʫʪʚʦʨʝʥʥʷ ʚʦʨʦʥʦʢ. ʅʘ 

ʧʽʜʩʪʘʚʽ ʧʦʧʝʨʝʜʥʽʭ ʦʮʽʥʦʢ ʢʘʨʩʪʦʚʠʭ ʨʠʟʠʢʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʙʝʟʧʝʢʫ 

ʪʝʨʠʪʦʨʽʾ ʈɸɽʉ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʫ ʤʦʞʣʠʚʠʭ ʘʚʘʨʽʡʥʠʭ ʩʮʝʥʘʨʽʷʭ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʦʪʝʥʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ 

ʥʝʙʝʟʧʝʢ.  

ʇʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ 

ʨʘʥʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʧʣʘʥʽʚ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʦʭʦʧʣʶʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʋʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ 

ʧʦʪʨʝʙʫʻ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʧʦʜʽʡ ʽ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ ʜʣʷ ʘʪʦʤʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʪʘ ʧʨʠʣʝʛʣʦʾ ʤʽʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʾ.. 

4.3.4 ɺʧʣʠʚ ʯʠʥʥʠʢʽʚ ʫʨʙʦʛʝʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʥʝʙʝʟʧʝʢʫ ʢʘʨʩʪʦʧʨʦʷʚʽʚ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ 

ʍʘʨʘʢʪʝʨ ʚʧʣʠʚʽʚ ʥʘ ʧʨʦʤʤʘʡʜʘʥʯʠʢ ʪʘ ʪʝʨʠʪʦʨʽʶ 30-ʢʤ ʟʦʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʽʻʶ ʩʘʤʦʾ ʩʪʘʥʮʽʾ ʥʘ 

ʛʝʦʣʦʛʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ, ʪʘʢ ʽ ʥʘʩʣʽʜʢʘʤʠ ʫʨʙʦʛʝʥʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

ʥʘʚʢʦʣʠʰʥʽʭ ʪʝʨʠʪʦʨʽʡ. ʎʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʚʠʤʦʛʘʤʠ ʄɸɻɸʊɽ (ɺʠʤʦʛʠ 24 

[245]) ʱʦʜʦ ʚʨʘʭʫʚʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʨʫʡʥʽʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɼʝʛʨʘʜʘʮʽʷ ʨʦʩʣʠʥʥʦʩʪʽ, ʘʚʘʨʽʾ ʧʽʜʟʝʤʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʟ ʚʪʨʘʪʘʤʠ ʟ ʥʠʭ 

ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ ʚʦʜʠ ʽ ʪʝʧʣʘ, ʟʤʽʥʠ ʨʝʣʴʻʬʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʣʠʙʦʢʠʭ ʚʦʨʦʥʦʢ 
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ʪʘ ʧʨʦʚʘʣʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʢʪʠʚʘʮʽʾ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘʢʠʭ ʷʚʠʱ, ʷʢ ʚʦʜʥʦ-

ʚʽʪʨʦʚʘ ʝʨʦʟʽʷ, ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʢʘʨʩʪ, ʟʩʫʚʠ ʪʘ ʽʥʰʽ ʥʝʙʝʟʧʝʯʥʽ 

ʝʢʟʦʛʝʥʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. ʅʘʩʣʽʜʢʠ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ ʜʣʷ ʧʨʠʨʦʜʥʦ-

ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʱʝ ʧʦʚʥʽʩʪʶ ʥʝ ʚʠʚʯʝʥʽ, ʘʣʝ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʟʛʫʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʜʣʷ ʢʘʨʩʪʦʚʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʄʽʩʴʢʽ ʚʧʣʠʚʠ ʚʠʢʣʠʢʘʶʪʴ ʛʣʠʙʠʥʥʽ ʟʤʽʥʠ ʣʽʪʦʩʬʝʨʥʦʾ ʦʩʥʦʚʠ ʷʢ 

ʫʨʙʦʛʝʥʥʠʭ, ʪʘʢ ʽ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʤʝʨʝʞ ʚʦʜʦ- ʽ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, 

ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʟʤʽʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʦʚʫ ʪʘ ʫʨʙʦʛʝʥʥʽ ʟʤʽʥʠ ʨʝʣʴʻʬʫ. 

ʋ ʤʝʞʘʭ 30-ʢʤ ʟʦʥʠ ʈɸɽʉ (ʨʠʩ. 4.6) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʟ 

ʚʽʜʢʨʠʪʦʛʦ ʨʝʩʫʨʩʫ [252], ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ 

ʩʪʘʥʦʚʠʪʴ 58,49 ʢʤ2. ʎʝ ʟʥʘʯʝʥʥʷ ʚʨʘʭʦʚʫʻ ʧʣʦʱʫ ʤʽʩʪʘ ʨʘʟʦʤ ʽʟ ʧʨʠʤʽʩʴʢʠʤʠ 

ʨʘʡʦʥʘʤʠ. ʋ ʟʦʥʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʈɸɽʉ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʽ ʤʽʩʪʘ: 

- ɺʦʣʦʜʠʤʽʨʝʮʴ, ʧʣʦʱʝʶ 12,26 ʢʤ2, ʚʽʜʩʪʘʥʴ ʥʠʞʥʴʦʾ ʤʝʞʽ ʜʦ ʫʤʦʚʥʦʛʦ 

ʮʝʥʪʨʫ ʈɸɽʉ  16,3 ʢʤ; 

- ʈʘʬʘʣʽʚʢʘ  ʧʣʦʱʝʶ ʜʦ 5 ʢʤ2, ʥʘ ʚʽʜʩʪʘʥʽ 5,8  ʤ ʚʽʜ ʈɸɽʉ; 

- ɺʘʨʘʰ  ʧʣʦʱʝʶ 11, 31 ʢʤ2, ʤʽʩʪʦ-ʩʫʧʫʪʥʠʢ ʩʪʘʥʮʽʾ, ʜʝ ʧʨʦʞʠʚʘʻ ʙʽʣʴʰʝ 40 

ʪʠʩʷʯ ʤʝʰʢʘʥʮʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʝʨʩʦʥʘʣ ʩʪʘʥʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʱʽʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʘ ʤʝʨʝʞʘ, ʧʨʦʢʣʘʜʢʘ ʤʘʛʽʩʪʨʘʣʝʡ, 

ʚʦʜʦʛʦʥʽʚ ʽ ʢʘʥʘʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʬʦʨʤʫʶʪʴ ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʟʦʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʫʩʽʜʩʪʚʘ ʟ ʘʪʦʤʥʦʶ ʩʪʘʥʮʽʻʶ. ɺʧʣʠʚ 

ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʫʨʘʟʣʠʚʽʩʪʶ ʢʘʨʩʪʦʚʠʭ 

ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʟʤʽʥʦʶ ʨʽʚʥʷ ʾʭʥʴʦʛʦ ʟʘʣʷʛʘʥʥʷ, ʧʦʪʫʞʥʦʩʪʽ ʡ ʩʪʫʧʝʥʷ 

ʟʘʙʨʫʜʥʝʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ʧʦʨʽʜ. ʈʽʚʝʥʴ ʟʘʣʷʛʘʥʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʟʥʘʯʘʻ ʩʪʽʡʢʽʩʪʴ ʪʦʚʱʽ ʧʦʢʨʠʪʠʭ ʢʘʨʩʪʦʚʠʭ 

ʧʦʨʽʜ, ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʘʢʪʠʚʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʽʚ. ʆʩʫʯʘʩʥʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ 
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ʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ ʟʤʽʱʝʥʥʷ ʘʢʮʝʥʪʫ ʟ ʣʽʢʚʽʜʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʧʨʝʚʝʥʪʠʚʥʽ ʜʽʾ 

ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʩʠʩʪʝʤʠ ʟʥʠʞʝʥʥʷ ʡ ʫʧʨʘʚʣʽʥʥʷ ʥʝʙʝʟʧʝʯʥʠʤʠ ʫʤʦʚʘʤʠ. 

ʆʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʤËʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ 

ɸɽʉ, ʟʥʠʞʝʥʥʽ ʚʨʘʟʣʠʚʦʩʪʽ ʩʪʘʥʮʽʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʦʚʥʽʰʥʽʭ ʧʨʠʨʦʜʥʠʭ 

ʣʠʭ, ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʝʬʝʢʪʠʚʥʦʛʦ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ.  

ɺʦʜʥʦʯʘʩ, ʷʢ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʧʦʯʠʥʘʶʯʠ ʟ 2015 ʨ. ʟʘʤʽʨʠ ʥʘ ʧʫʥʢʪʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʢʘʨʩʪʦʚʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʤʝʞʘʭ 30-ʢʤ ʟʦʥʠ ʩʪʘʥʮʽʾ ʥʝ 

ʟʜʽʡʩʥʶʚʘʣʠʩʷ. ʊʦʤʫ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʧʫʥʢʪʽʚ 

ʤʝʨʝʞʽ ʟ ʚʠʚʯʝʥʥʷ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʤʽʥʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʧʦʩʪʽʚ ʫ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʤʽʩʴʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʣʦʢʘʣʴʥʽ ʢʘʨʩʪʦʚʽ ʥʝʙʝʟʧʝʢʠ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʻ ʙʫʪʠ 

ʩʢʦʨʠʛʦʚʘʥʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʟʤʽʩʪʠʪʠ ʧʦʩʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʣʠʞʯʝ ʜʦ ʧʦʪʝʥʮʽʡʥʠʭ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʪʘʢʠʭ ʷʢ ʟʘʛʘʣʴʥʦʤʽʩʴʢʽ ʘʙʦ ʣʦʢʘʣʴʥʽ 

ʧʨʦʤʠʩʣʦʚʽ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ, ʪʘ ʚ ʤʽʩʮʷʭ, ʜʝ ʚʦʥʠ ʟʤʦʞʫʪʴ ʚʠʷʚʠʪʠ ʟʤʽʥʠ ʚ 

ʣʘʥʜʰʘʬʪʽ (ʦʩʽʜʘʥʥʷ ʘʙʦ ʧʨʦʩʽʜʘʥʥʷ), ʩʧʨʠʯʠʥʝʥʽ ʤʽʩʴʢʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʪʘ ʧʨʦʤʠʩʣʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʤʦʥʽʪʦʨʠʥʛ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʨʽʚʥʷ ʚʦʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʽʥʜʠʢʘʪʦʨʦʤ ʢʘʨʩʪʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʠʩʪʝʤʠ 

ʛʣʠʙʦʢʦʛʦ ʜʨʝʥʘʞʫ ʘʙʦ ʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʦʛʦ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ.  

ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ. ʄʦʥʽʪʦʨʠʥʛʦʚʘ ʤʝʨʝʞʘ ʥʝ ʧʦʚʠʥʥʘ ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʠʰʝ 30-

ʢʤ ʟʦʥʦʶ ʥʘʚʢʦʣʦ ʈɸɽʉ, ʘ ʤʘʻ ʬʦʨʤʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʣʘʥʜʰʘʬʪʥʦ-

ʛʝʦʭʽʤʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʦʜʥʦʨʽʜʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʜʽʣʷʥʦʢ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ [258]. 

ɼʦʮʽʣʴʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʩʠʩʪʝʤʦʶ ʧʫʥʢʪʽʚ ʨʘʜʽʘʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚ ʟʦʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 
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ʈɸɽʉ. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ  ʚʘʨʽʘʥʪʦʤ ʤʦʞʝ ʙʫʪʠ ʾʭ ʦʙôʻʜʥʘʥʥʷ ʟ ʧʫʥʢʪʘʤʠ 

ʩʝʡʩʤʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʤʝʪʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ 

ʩʝʡʩʤʽʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʧʦʨʽʜ, ʩʫʬʦʟʽʡʥʦʛʦ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ ʪʘ ʽʥʰʠʭ ʧʨʦʷʚʽʚ 

ʨʫʭʫ ʬʣʶʾʜʽʚ ʫ ʣʽʪʦʩʬʝʨʽ. 

ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʢʘʨʩʪʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʥʝʙʝʟʧʝʢʫ 

ʪʝʨʠʪʦʨʽʾ ʈɸɽʉ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʽʟ ʾʭ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʻʜʠʥʫ ʙʘʟʫ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ 

ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʤʽʩʴʢʠʭ ˇʨʫʥʪʽʚ ʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʧʦʻʜʥʘʥʥʽ 

ʟ ʜʘʥʠʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ, ʨʘʜʽʦʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʩʝʡʩʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ɺʦʜʥʦʯʘʩ ʥʝʚʠʨʽʰʝʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ 

ʟʘʩʪʘʨʽʣʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʠʪʠ ʩʫʯʘʩʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʠʣʘʜʠ, ʟʦʢʨʝʤʘ ʜʘʪʯʠʢʠ ʨʽʚʥʷ ʚʦʜʠ, ʧôʻʟʦʤʝʪʨʠ ʪʘ ʚʦʜʦʤʽʨʠ, 

ʟʜʘʪʥʽ ʥʘʜʘʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʽ ʜʘʥʽ ʧʨʦ ʧʦʪʽʢ ʽ ʨʽʚʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʎʝ ʻ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʛʽʜʨʦʣʦʛʽʾ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ 

ʧʨʦʚʘʣʽʚ, ʧʨʦʩʽʜʘʥʴ ʪʘ ʽʥʰʠʭ ʢʘʨʩʪʦʚʠʭ ʧʨʦʷʚʽʚ. 

4.4 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ 

4.4.1 ɸʥʘʣʽʟ ʤʦʜʝʣʝʡ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʦʚʢʽʣʣʷ ʪʘ ʘʢʪʫʘʣʽʟʘʮʽʷ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʋʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚ ʫʤʦʚʘʭ ʧʨʠʩʢʦʨʝʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʧʦʪʨʝʙʫʻ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʜʘʪʥʠʭ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʚʘʪʠ ʨʠʟʠʢʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʧʦʩʪʽʡʥʦ ʦʙʥʦʚʣʶʚʘʥʠʭ, ʯʘʩʪʦ ʛʝʪʝʨʦʛʝʥʥʠʭ 

ʜʘʥʠʭ. ɼʣʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʮʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʢʽʣʴʢʦʭ 

ʯʠʥʥʠʢʽʚ: ʧʨʦʩʪʦʨʦʚʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʥʦʰʝʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʥʝʩʪʘʙʽʣʴʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʟʘʛʨʦʟ, ʘ ʪʘʢʦʞ 

ʦʙʤʝʞʝʥʦʩʪʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʪʘ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʫ ʮʽʡ ʛʘʣʫʟʽ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʠʡ 

ʣʘʥʜʰʘʬʪ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʧôʷʪʴ ʥʘʧʨʷʤʽʚ. 

1. ɯʥʞʝʥʝʨʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

(IoT) ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʄʅ) ʨʦʟʛʦʨʪʘʶʪʴ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ, ʘʛʨʝʛʫʶʪʴ 

ʜʘʥʽ ʫ ʭʤʘʨʽ ʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʣʘʩʠʯʥʽ ʪʘ ʛʣʠʙʠʥʥʽ ʤʦʜʝʣʽ (ARIMA, LSTM, 

BiLSTM) ʜʣʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ ʽʥʜʝʢʩʽʚ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ [259, 260]. ɼʦ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʠʩʦʢʫ ʯʘʩʦʚʦ-ʧʨʦʩʪʦʨʦʚʫ 

ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ, ʘ ʜʦ ʥʝʜʦʣʽʢʽʚ  ʢʘʣʽʙʨʫʚʘʣʴʥʫ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʥʝʜʦʨʦʛʠʭ ʩʝʥʩʦʨʽʚ ʽ ʟʘʣʝʞʥʽʩʪʴ ʪʦʯʥʦʩʪʽ ʚʽʜ ʷʢʦʩʪʽ ETL-

ʧʨʦʮʝʩʫ [261]. 

2. ʈʦʟʚʽʜʫʚʘʣʴʥʠʡ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʘʥʘʣʽʟ ʽ ʤʝʪʦʜʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ çʛʘʨʷʯʠʭ ʪʦʯʦʢè, ʧʨʦʬʽʣʽʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʪʘ ʪʠʧʦʣʦʛʽʟʘʮʽʾ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʣʛʦʨʠʪʤ k-

ʩʝʨʝʜʥʽʭ (k-means), ̔̒ ʨʘʨʭʽʯʥʽ ʤʝʪʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʦʨʦʚʽ ʩʪʘʪʠʩʪʠʢʠ [262, 

263]. ɼʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʛʨʫʧʫʚʘʥʥʷ ʟʘ ʧʨʦʩʪʦʨʦʚʠʤʠ ʪʘ ʯʘʩʦʚʠʤʠ ʦʟʥʘʢʘʤʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʩʢʣʘʜʥʽʰʽ ʪʝʭʥʽʢʠ ʢʦ-ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ [264]. ʉʠʣʴʥʠʤ ʙʦʢʦʤ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʨʘʪʠʬʽʢʘʮʽʾ 

ʪʝʨʠʪʦʨʽʡ ʫ ʥʘʦʯʥʽʡ ʚʽʟʫʘʣʴʥʽʡ ʬʦʨʤʽ; ʾʭ ʦʙʤʝʞʝʥʥʷʤ ʻ ʟʜʝʙʽʣʴʰʦʛʦ ʦʧʠʩʦʚʠʡ 

ʭʘʨʘʢʪʝʨ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ 

ʢʝʨʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

3. ʇʦʻʜʥʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʪʠʩʪʠʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʨʝʮʝʧʪʦʨʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʟʦʢʨʝʤʘ Positive Matrix Factorization (PMF) ʪʘ 

Chemical Mass Balance (CMB), ʜʦʟʚʦʣʷʻ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʚʠʷʚʣʝʥʽ ʢʣʘʩʪʝʨʠ 

ʢʨʽʟʴ ʧʨʠʟʤʫ ʢʦʥʢʨʝʪʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʾʭʥʽʡ ʚʥʝʩʦʢ 

ʫ ʟʘʛʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ [265, 266]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʽʜʚʠʱʫʻ 

ʧʦʷʩʥʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʯʘʩʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʆʩʥʦʚʥʘ ʮʽʥʥʽʩʪʴ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ð ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʨʦʩʪʦʨʦʚʠʤʠ/ʯʘʩʦʚʠʤʠ ʧʘʪʝʨʥʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ 



204 

 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ. ʂʣʶʯʦʚʝ ʦʙʤʝʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʩʦʢʽʡ 

ʚʠʤʦʛʣʠʚʦʩʪʽ ʜʦ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʝʪʘʣʴʥʦʛʦ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʜʞʝʨʝʣʘ. ʎʝ ʚʠʤʘʛʘʻ 

ʨʦʟʛʦʨʥʫʪʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʘʥʘʣʽʪʠʢʠ ʪʘ ʥʘʷʚʥʦʩʪʽ ʭʽʤʽʯʥʠʭ ʧʨʦʬʽʣʽʚ ʜʞʝʨʝʣ, 

ʱʦ ʯʘʩʪʦ ʦʙʤʝʞʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʚ ʫʤʦʚʘʭ ʙʨʘʢʫ ʜʘʥʠʭ. 

4. ɸʢʪʫʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʟʦʢʨʝʤʘ ʱʦʜʦ 

ʢʘʣʽʙʨʫʚʘʥʥʷ, ʪʨʘʩʫʚʘʥʥʷ ʪʘ ʚʘʣʽʜʘʮʽʾ ʤʝʪʦʜʠʢ, ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʢʨʠʪʠʯʥʽʡ 

ʟʘʣʝʞʥʦʩʪʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜ ʥʘʜʽʡʥʦʩʪʽ ʧʝʨʚʠʥʥʠʭ 

ʜʘʥʠʭ ʪʘ ʧʨʦʮʝʜʫʨ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ [267]. ʁʜʝʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʥʽʬʽʢʘʮʽʾ ʚʠʤʽʨʶʚʘʥʴ (ʻʜʠʥʽ ʦʜʠʥʠʮʽ ʚʠʤʽʨʫ), ʢʦʥʪʨʦʣʴ ʧʦʭʠʙʦʢ, 

ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʥʦʨʤʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʨʽʚʥʽʚ. ʅʝʜʦʪʨʠʤʘʥʥʷ ʮʠʭ ʧʨʠʥʮʠʧʽʚ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʩʫʪʪʻʚʠʭ ʩʧʦʪʚʦʨʝʥʴ ʨʝʟʫʣʴʪʘʪʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʭʠʙʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ, ʦʩʦʙʣʠʚʦ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ. 

5. ɿʨʦʩʪʘʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʨʦʟʚʠʪʢʫ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ), ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʧʦʙʫʜʦʚʫ ʽʥʜʝʢʩʽʚ ʨʠʟʠʢʫ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʩʠʥʪʝʟ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʆʩʪʘʥʥʽ ʨʦʟʨʦʙʢʠ ʘʢʮʝʥʪʫʶʪʴ ʨʦʣʴ ʚʝʣʠʢʠʭ 

ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ ʷʢ ʘʥʘʣʽʪʠʯʥʠʭ ʘʛʝʥʪʽʚ, ʱʦ ʟʜʘʪʥʽ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʚʠʩʥʦʚʢʠ, 

ʬʦʨʤʫʚʘʪʠ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʦʮʝʩʠ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ [268, 269]. ʇʘʨʘʣʝʣʴʥʦ ʟ ʮʠʤ, ʫ ʥʘʫʢʦʚʦʤʫ ʜʠʩʢʫʨʩʽ ʘʢʪʠʚʥʦ 

ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʬʦʨʤʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʡʦʛʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [270]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʦʻʜʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʽʥʜʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʐɯ 

ʬʦʨʤʫʻ ʧʦʪʫʞʥʫ ʦʩʥʦʚʫ ʜʣʷ ʥʦʚʽʪʥʽʭ ʉʇʇʈ. ʆʜʥʘʢ, ʫ ʧʨʠʢʣʘʜʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʯʘʩʪʦ ʚʽʜʩʫʪʥʽʡ ʥʘʩʢʨʽʟʥʠʡ ʣʦʛʽʯʥʠʡ ʣʘʥʮʶʛ: çʜʘʥʽ Ÿ ʽʥʜʝʢʩʠ Ÿ 

ʩʪʨʘʪʠʬʽʢʘʮʽʷ Ÿ ʦʧʪʠʤʽʟʦʚʘʥʽ ʜʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʶʜʞʝʪʥʠʭ ʦʙʤʝʞʝʥʴ ʪʘ 

ʯʘʩʦʚʠʭ ʨʝʩʫʨʩʽʚè ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʙʶʜʞʝʪʽʚ ʽ ʩʪʨʦʢʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʝʘʣʽʟʘʮʽʶ 

ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 
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ʆʪʞʝ, ʢʣʶʯʦʚʠʭ ʩʠʩʪʝʤʥʠʭ ʦʙʤʝʞʝʥʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ 

ʥʘʣʝʞʘʪʴ: 

 ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʧʽʜʭʦʜʽʚ  ʙʽʣʴʰʽʩʪʴ ʨʽʰʝʥʴ ʦʭʦʧʣʶʶʪʴ ʦʢʨʝʤʽ ʝʪʘʧʠ 

ʙʝʟ ʫʟʛʦʜʞʝʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʠʢʣʘʜʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ; 

 ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʷʢʦʩʪʽ ʜʘʥʠʭ  ʥʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʜʦ ʩʪʽʡʢʦʛʦ ETL-ʧʨʦʮʝʩʫ: 

ʫʥʽʬʽʢʘʮʽʾ ʦʜʠʥʠʮʴ, ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʧʫʩʢʽʚ, ʥʦʨʤʘʣʽʟʘʮʽʾ, ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʡ ʦʙʨʦʙʢʠ ʚʠʢʠʜʽʚ; 

 ʦʧʠʩʦʚʠʡ ʭʘʨʘʢʪʝʨ ʢʣʘʩʪʝʨʠʟʘʮʽʾ  ʪʠʧʦʣʦʛʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʡ ʥʝ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʢʦʥʢʨʝʪʥʽ ʜʽʾ ʘʙʦ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ; 

 ʩʪʘʪʠʯʥʽʩʪʴ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ  ʽʥʜʝʢʩʠ ʨʠʟʠʢʫ ʥʝ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ 

ʥʦʚʠʭ ʜʘʥʠʭ, ʙʨʘʢʫʻ ʦʥʣʘʡʥ-ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʘʛ ʪʘ ʢʦʥʪʨʦʣʶ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ; 

 ʨʦʟʨʠʚ ʤʽʞ ʘʥʘʣʽʟʦʤ ʪʘ ʜʽʻʶ  ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʽʥʜʝʢʩʽʚ ʨʠʟʠʢʫ 

ʚʽʜʩʫʪʥʽʡ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʜʽʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ, ʩʪʨʦʢʽʚ ʪʘ ʦʯʽʢʫʚʘʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʤʦʜʝʣʴ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʮʠʢʣʫ: ʚʽʜ ʬʦʨʤʘʣʽʟʘʮʽʾ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ 

ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʬʘʢʪʦʨʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ 

ʨʠʟʠʢʫ ʜʦ ʦʙʯʠʩʣʝʥʥʷ  ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ, ʜʠʥʘʤʽʯʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʨʝʛʽʦʥʽʚ ʽ ʨʦʟʛʦʨʪʘʥʥʷ ʤʦʜʫʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɸʢʪʫʘʣʴʥʽʩʪʴ 

ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʟʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʦʶ ʫ ʨʦʙʘʩʪʥʠʭ ʤʝʪʦʜʘʭ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʟʦʢʨʝʤʘ ʬʽʣʴʪʨʘʮʽʾ ʰʫʤʫ, ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʚʠʷʚʣʝʥʥʽ ʚʠʢʠʜʽʚ, 

ʽʥʢʨʝʤʝʥʪʘʣʴʥʦʤʫ (ʦʥʣʘʡʥ) ʦʥʦʚʣʝʥʥʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʘ ʮʝʥʪʨʽʚ 

ʢʣʘʩʪʝʨʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʜʦ ʩʘʤʦʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʫʻ ʾʾ 

ʥʘʜʽʡʥʽʩʪʴ ʫ ʨʘʟʽ ʥʘʜʭʦʜʞʝʥʥʷ ʥʦʚʠʭ ʜʘʥʠʭ. ɼʦʜʘʪʢʦʚʫ ʮʽʥʥʽʩʪʴ ʤʘʻ ʽʥʪʝʛʨʘʮʽʷ 

ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʱʦ 

ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʥʠʭ ʦʮʽʥʦʢ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʜʦ 

ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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4.4.2 ɿʘʛʘʣʴʥʘ ʢʦʥʮʝʧʮʽʷ ʤʦʜʝʣʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ 

ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ 

ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʟʽ 

ʩʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʯʝʨʝʟ 

ʨʦʟʨʘʭʫʥʦʢ ʽʥʜʠʢʘʪʦʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʄʦʜʝʣʴ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʮʽʣʝʡ: 

1. ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʽʚ. ʄʦʜʝʣʴ ʽʥʪʝʛʨʫʻ 

ʨʽʟʥʦʨʽʜʥʽ ʜʘʥʽ (ʜʝʤʦʛʨʘʬʽʯʥʽ, ʧʨʦʩʪʦʨʦʚʽ, ʝʢʦʣʦʛʽʯʥʽ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʪʦʱʦ) ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ ʧʦʢʘʟʥʠʢʠ ʨʽʟʥʦʾ 

ʧʨʠʨʦʜʠ ʪʘ ʤʘʩʰʪʘʙʫ. 

2. ɼʠʥʘʤʽʯʥʘ ʘʜʘʧʪʘʮʽʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʙʝʟʧʝʨʝʨʚʥʝ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʜʘʥʠʭ. ʄʝʭʘʥʽʟʤʠ 

ʦʥʣʘʡʥ-ʦʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʮʽʥʦʢ ʪʘ ʚʨʘʭʫʚʘʥʥʷ 

ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

3. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʄʦʜʝʣʴ ʥʝ ʣʠʰʝ ʘʥʘʣʽʟʫʻ 

ʧʦʪʦʯʥʠʡ ʩʪʘʥ, ʘʣʝ ʡ ʛʝʥʝʨʫʻ ʢʦʥʢʨʝʪʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʭʦʜʽʚ ʟʽ ʟʥʠʞʝʥʥʷ 

ʨʠʟʠʢʽʚ. ʆʧʪʠʤʽʟʘʮʽʡʥʠʡ ʤʦʜʫʣʴ ʚʨʘʭʦʚʫʻ ʦʙʤʝʞʝʥʥʷ ʙʶʜʞʝʪʫ, ʯʘʩʫ ʪʘ 

ʦʯʽʢʫʚʘʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʦʜʽʚ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʨʛʘʥʽʚ ʚʣʘʜʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ ʽʥʪʝʛʨʦʚʘʥʦʾ ʤʦʜʝʣʽ ʧʦʜʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.8, ʱʦ 

ʜʝʤʦʥʩʪʨʫʻ ʥʘʩʢʨʽʟʥʫ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʜʦ 
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ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʄʦʜʝʣʴ ʨʝʘʣʽʟʫʻ ʧʦʩʣʽʜʦʚʥʠʡ ʢʦʥʚʝʻʨ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʜʝ ʢʦʞʝʥ ʝʪʘʧ ʛʦʪʫʻ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ, ʩʪʚʦʨʶʶʯʠ ʝʬʝʢʪ ʩʠʥʝʨʛʽʾ. ʋ 

ʤʦʜʝʣʽ ʟʘʢʣʘʜʝʥʘ ʤʦʞʣʠʚʽʩʪʴ çʥʘʚʯʘʥʥʷè ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʦʢʨʘʱʫʶʯʠ 

ʦʮʽʥʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ, ʷʢʠʡ 

ʧʦʩʪʫʧʦʚʦ ʢʦʨʠʛʫʻ ʤʦʜʝʣʴ, ʪʘ ʘʜʘʧʪʫʻ ʜʦ ʥʦʚʠʭ ʜʘʥʠʭ, ʚʠʷʚʣʷʶʯʠ ʧʦʤʠʣʢʦʚʠʡ 

çʰʫʤè.  

 

 

 

ʈʠʩʫʥʦʢ 4.8  ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ ʤʦʜʝʣʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ 
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ɯ ʝʪʘʧ  ʧʽʜʩʠʩʪʝʤʘ ʟʙʦʨʫ ʪʘ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʘʛʨʝʛʫʻ ʚʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ (ʩʪʘʪʠʩʪʠʢʘ, ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ, IoT-ʩʝʥʩʦʨʠ, 

ʽʥʰʝ), ʟʜʽʡʩʥʶʻ ʫʥʽʬʽʢʘʮʽʶ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʫ ʧʦʚʥʦʪʠ ʪʘ 

ʚʠʜʘʣʝʥʥʷ ʜʫʙʣʶʚʘʥʥʷ. 

ɯɯ ʝʪʘʧ  ʧʽʜʩʠʩʪʝʤʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ ʧʝʨʝʪʚʦʨʶʻ 

ʧʦʯʘʪʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʫ ʙʝʟʨʦʟʤʽʨʥʽ ʟʥʘʯʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʘʙʦ ʥʦʨʤʘʪʠʚʽʚ (ʟʦʢʨʝʤʘ, ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ɻɼʂ) ʪʘ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, ʚʠʜʘʣʷʻ ʘʙʦ ʤʘʨʢʫʻ ʘʥʦʤʘʣʽʾ. 

ɯɯɯ  ʧʽʜʩʠʩʪʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʽʥʜʝʢʩʽʚ ʚʠʟʥʘʯʘʻ ʽʥʜʠʢʘʪʦʨ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʽʥʜʝʢʩ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ 

ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʨʠʟʠʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. 

IV  ʧʽʜʩʠʩʪʝʤʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʛʨʫʧʫʻ ʨʝʛʽʦʥʠ ʟʘ ʩʭʦʞʽʩʪʶ ʾʭ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʰʫʤʫ, ʪʘ 

ʦʮʽʥʶʻ ʷʢʽʩʪʴ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘ ʤʝʪʨʠʢʘʤʠ (ʟʦʢʨʝʤʘ, ʤʝʪʦʜ ʩʠʣʫʝʪʫ, ʽʥʜʝʢʩ 

ɼʝʚʽʩʘïɹʦʫʣʜʽʥʘ). 

V  ʧʽʜʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʠʢʦʥʫʻ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʡ 

ʚʽʜʙʽʨ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʚʘʨʪʽʩʪʶ ʪʘ ʩʪʨʦʢʘʤʠ ʨʝʘʣʽʟʘʮʽʾ, ʡ 

ʬʦʨʤʫʻ ʧʨʽʦʨʠʪʝʪʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

VI  ʧʽʜʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʥʘ ʟʚʦʨʦʪʥʦʤʫ ʟʚôʷʟʢʫ ʚʠʢʦʥʫʻ ʘʥʘʣʽʟ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʠʭ ʟʘʭʦʜʽʚ, ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʨʠʛʫʻ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʾ ʜʠʥʘʤʽʯʥʫ ʘʜʘʧʪʘʮʽʶ ʜʦ ʟʤʽʥ ʫ 

ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʆʪʞʝ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʜʝʣʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʫ ʻʜʠʥʠʡ ʥʘʩʢʨʽʟʥʠʡ ʮʠʢʣ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʦʪʽʢ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʦ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ɿʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʘʤ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ 

ʤʦʜʝʣʴ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ, ʘʚʪʦʤʘʪʠʯʥʦ ʦʥʦʚʣʶʶʯʠ ʧʘʨʘʤʝʪʨʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɰʾ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʚʠʢʠʜʽʚ ʪʘ ʘʥʦʤʘʣʽʡ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʙʘʩʪʥʠʭ ʤʝʪʦʜʽʚ 
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ʥʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʰʫʤʫ. ʄʦʜʝʣʴ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʟʦʨʦʶ ʟʘʚʜʷʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʥʪʝʨʧʨʝʪʦʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʚʘʛ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʦʷʩʥʠʪʠ ʣʦʛʽʢʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʾʾ ʘʨʭʽʪʝʢʪʫʨʘ ʻ 

ʤʘʩʰʪʘʙʦʚʘʥʦʶ  ʚʦʥʘ ʣʝʛʢʦ ʨʦʟʰʠʨʶʻʪʴʩʷ ʥʦʚʠʤʠ ʜʘʥʠʤʠ ʪʘ ʤʦʞʝ ʙʫʪʠ 

ʘʜʘʧʪʦʚʘʥʘ ʷʢ ʜʦ ʤʽʩʴʢʦʛʦ, ʪʘʢ ʽ ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ. 

4.5 ʈʦʟʨʦʙʣʝʥʥʷ ʘʜʘʧʪʠʚʥʦʾ ʤʦʜʝʣʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ 

4.5.1 ɿʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʤʦʜʝʣʽ ʪʘ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʦʙʯʠʩʣʝʥʴ 

ɿʘʛʘʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʤʦʜʝʣʽ ʧʦʜʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.9, ʱʦ ʜʝʤʦʥʩʪʨʫʻ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘ ʧʦʪʦʢʘʤʠ ʜʘʥʠʭ.  

ɸʨʭʽʪʝʢʪʫʨʘ ʤʦʜʝʣʽ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʝʪʘʧʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʚʣʘʩʥʽ ʚʭʽʜʥʽ ʜʘʥʽ, ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʪʘ ʚʠʭʽʜʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʨʦʟʦʨʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʴ ʽ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ 

ʦʙʯʠʩʣʝʥʴ.  

ɺʭʽʜʥʠʡ ʤʦʜʫʣʴ ʘʛʨʝʛʫʻ ʨʽʟʥʦʪʠʧʥʽ ʜʘʥʽ (ʜʝʤʦʛʨʘʬʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ, 

ʝʢʦʥʦʤʽʯʥʽ, ʧʨʦʩʪʦʨʦʚʽ ʪʦʱʦ), ʚʘʣʽʜʫʻ, ʫʥʽʬʽʢʫʻ ʪʘ ʥʦʨʤʘʣʽʟʫʻ ʾʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʧʦʨʽʚʥʶʚʘʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ.  

ɼʣʷ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʥʦʨʤʘʣʽʟʘʮʽʾ  

ʤʽʥʽʤʘʣʴʥʦ-ʤʘʢʩʠʤʘʣʴʥʘ (ʟʘ ʨʽʚʥʷʥʥʷʤʠ 1.1, 1.2), ʨʦʙʘʩʪʥʘ (MAD-ʤʝʪʦʜ): 

ὼ
ὼ medianὢ

ὓὃὈὢ
ȟ τȢς 

ʜʝ ὓὃὈ medianȿὼ medianὢȿȠ ʪʘ Z-ʥʦʨʤʘʣʽʟʘʮʽʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʘʥʠʭ ʟ ʜʝʪʝʢʮʽʻʶ ʚʠʢʠʜʽʚ: 

ᾀ
ὢ ‘

„
ȟ τȢσ 

‘
ρ

ὲ
ὼȟ τȢτ 
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„
ρ

ὲ ρ
ὼ ‘ ȟ τȢυ 

ʜʝ ὢ  ʟʥʘʯʝʥʥʷ Ὦ-ʛʦ ʩʠʨʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʠʟʠʢʫ ʜʣʷ ʨʝʛʽʦʥʫ Ὥ (ʥʘʧʨʠʢʣʘʜ, 

ʚʦʜʥʠʡ ʜʝʬʽʮʠʪ); ‘ȟ„  ʩʝʨʝʜʥʻ ʡ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʘ Ὦ, 

ʚʽʜʧʦʚʽʜʥʦ. 

 

ʈʠʩʫʥʦʢ 4.9  ɿʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ 
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ʉʭʝʤʘ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʥʦʨʤʘʣʽʟʘʮʽʾ, ʩʪʽʡʢʦʛʦ ʜʦ ʚʠʢʠʜʽʚ, ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 

4.10, ʘ ʧʩʝʚʜʦʢʦʜʠ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʜʫʨ  ʚ ɼʦʜʘʪʢʫ ʁ. 

ʋ ʧʨʦʮʝʩʽ ʧʦʜʘʣʴʰʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʞʽ ʥʦʨʤʘʣʽʟʘʮʽʾ ʘʜʘʧʪʠʚʥʦ 

ʦʥʦʚʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʜʦʤʽʥʫʚʘʥʥʶ ʦʢʨʝʤʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʯʝʨʝʟ ʤʘʩʰʪʘʙ ʽ ʟʤʝʥʰʫʻ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʠʢʠʜʽʚ. 

 

 

ʈʠʩʫʥʦʢ 4.10  ʉʭʝʤʘ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʥʦʨʤʘʣʽʟʘʮʽʾ 

 

ɼʠʥʘʤʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʤʝʞ ʥʦʨʤʘʣʽʟʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ: 

ά ‎ױά ρ ‎ױÍÉÎὢȟ

ὓ ‎ױὓ ρ ‎ױÍÁØὢȟȟ

ὢȟ
ὢȟ ά

ὓ ά

τȢφ 
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ɼʘʣʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʽʥʜʝʢʩ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʝʢʩ ʨʠʟʠʢʫ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ. 

ʄʦʜʫʣʴ çʌʘʢʪʦʨʥʽ ʽʥʜʠʢʘʪʦʨʠ ʨʠʟʠʢʫè ʽʜʝʥʪʠʬʽʢʫʻ ʯʠʥʥʠʢʠ, ʱʦ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʠʟʠʢʫ (ʟʦʢʨʝʤʘ, ʜʝʬʽʮʠʪ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʧʨʦʷʚʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ).  

ʌʘʢʪʦʨʥʽ ʽʥʜʠʢʘʪʦʨʠ ʬʦʨʤʫʶʪʴʩʷ ʯʝʨʝʟ ʥʝʣʽʥʽʡʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʠʟʠʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ: 

Ὅ Ὢ ὢȠ — ȟ τσȢχ 

ʜʝ ὢ  ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ j-ʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʨʝʛʽʦʥʫ i; —  

ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʘʜʘʧʪʠʚʥʦ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʯʝʨʝʟ 

ʤʝʭʘʥʽʟʤ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ. 

ɺ ʤʦʜʝʣʽ ʬʘʢʪʦʨʥʽ ʽʥʜʠʢʘʪʦʨʠ ʦʙʯʠʩʣʶʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʠʟʠʢʽʚ: 

ʇʦʢʘʟʥʠʢ ʚʦʜʥʦʛʦ ʨʠʟʠʢʫ Ὅ ʟʜʘʪʥʠʡ ʚʨʘʭʦʚʫʚʘʪʠ ʜʝʬʽʮʠʪ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ: 

Ὅ Ὢ ὡ ȟ Ὢ ὼ ρ ὼ ʘʙʦὪ ὼ ὼ ȟ τȢψ 

ʜʝ ὡ ï ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ, ‍ ᶰ πȟρ ï ʧʘʨʘʤʝʪʨ ʥʝʣʽʥʽʡʥʦʩʪʽ; 

ʘʙʦ ʷʢ ʜʝʬʽʮʠʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢ ʽ ʨʠʟʠʢʠ ʧʦʚʝʥʝʡ (ʨʠʩ. 4.11): 

Ὅ Ὢ ὡȟὖ ‌ ẗρ ὡ ρ ‌ ẗὖ               (4.9) 

ʜʝ: ὡ ï ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ; ὖ ï 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʨʠʟʠʢʫ ʧʦʚʝʥʝʡ; ‌ ᶰπȟρ ï ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʙʘʣʘʥʩʫ ʤʽʞ ʜʝʬʽʮʠʪʦʤ ʪʘ ʥʘʜʣʠʰʢʦʤ; ‍ȟ‎ π ï ʧʘʨʘʤʝʪʨʠ ʥʝʣʽʥʽʡʥʦʩʪʽ. 
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ʈʠʩʫʥʦʢ 4.11  ʇʦʚʝʨʭʥʷ ʚʦʜʥʦʛʦ ʨʠʟʠʢʫ ʷʢ ʬʫʥʢʮʽʷ ʜʚʦʭ ʧʘʨʘʤʝʪʨʽʚ 

 

ʇʦʢʘʟʥʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʨʠʟʠʢʫ Ὅ  ʘʛʨʝʛʫʻ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʨʽʟʥʠʤʠ 

ʧʦʣʶʪʘʥʪʘʤʠ: 

Ὅ Ὢ Ἇ ύ ẗὉȟ

Ⱦ

ȟ τȢρπ 

ʜʝ Ὁȟ ï ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ὴ-ʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ; ύ ï ʚʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ὴ-ʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ; ‍ ï ʧʘʨʘʤʝʪʨ ʥʝʣʽʥʽʡʥʦʩʪʽ 

ʚʧʣʠʚʫ ὴ-ʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ; ‍  ï ʟʘʛʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ ʘʛʨʝʛʘʮʽʾ. 

ʇʦʢʘʟʥʠʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʨʠʟʠʢʫ Ὅ  ʘʛʨʝʛʫʻ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʨʽʟʥʠʤʠ 

ʧʦʣʶʪʘʥʪʘʤʠ: 

Ὅ Ὢ Ἇ ύ ẗὉȟ

Ⱦ

ȟ τȢρρ 

ʜʝ Ὁȟ ï ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ὴ-ʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ; ύ ï ʚʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ὴ-ʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ; ‍ ï ʧʘʨʘʤʝʪʨ ʥʝʣʽʥʽʡʥʦʩʪʽ 

ʚʧʣʠʚʫ ὴ-ʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ; ‍  ï ʟʘʛʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ ʘʛʨʝʛʘʮʽʾ. 
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ʇʦʢʘʟʥʠʢ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ Ὅ  ʟʜʘʪʥʠʡ ʚʨʘʭʦʚʫʚʘʪʠ ʩʝʡʩʤʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʟʩʫʚʠ ʪʘ ʢʘʨʩʪʦʚʽ ʧʨʦʮʝʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʠʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤ: 

Ὅ Ὢ Ὓȟὒȟὑ ÌÎρ ὑ ẗÍÁØὛ ȟὒ ȟὑ ȟ τȢρς 

ʜʝ Ὓ, ὒ, ὑ ï ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʝʡʩʤʽʯʥʦʩʪʽ, ʟʩʫʚʽʚ ʪʘ ʢʘʨʩʪʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ɯʥʜʠʢʘʪʦʨ ʨʠʟʠʢʫ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ Ὅ  ʤʘʻ ʛʽʧʝʨʙʦʣʽʯʥʫ ʬʦʨʤʫ ʟ ʤʝʪʦʶ 

ʫʨʘʭʫʚʘʥʥʷ ʥʘʩʠʯʝʥʥʷ ʚʧʣʠʚʫ ʜʦʜʘʪʢʦʚʠʭ ʘʚʘʨʽʡ: 

Ὅ Ὢ ὔ ȟὈ
ὔ ẗὈ

ρ ‏ ẗὔ ẗὈ
ȟ τȢρσ 

ʜʝ ὔ  ï ɦʽʣʴʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ, Ὀ  ï ̔ʩʪʦʨʠʯʥʘ ʯʘʩʪʦʪʘ ʘʚʘʨʽʡ. 

ʂʦʤʧʦʟʠʪʥʽ ʽʥʜʝʢʩʠ ʽʥʪʝʛʨʫʶʪʴ ʜʝʢʽʣʴʢʘ ʬʘʢʪʦʨʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʦʮʽʥʦʢ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʨʠʟʠʢ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ ʦʙôʻʜʥʫʻ ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ 

ʨʠʟʠʢʫ: 

Ὅ Ὢ Ἇ ρ Ὁȟ ρȟ τȢρτ 

ʜʝ Ὁȟ  ï ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʡʤʦʚʽʨʥʽʩʪʴ Ὧ-ʛʦ ʪʠʧʫ ʧʨʠʨʦʜʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. 

ʄʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʜʠʥʘʤʽʯʥʝ ʥʘʚʯʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʘʢʪʦʨʥʠʭ 

ʽʥʜʠʢʘʪʦʨʽʚ. ɼʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʫʪʦʯʥʝʥʥʷ — ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʥʣʘʡʥ-

ʛʨʘʜʽʻʥʪʥʠʡ ʩʧʫʩʢ: 

—ȟ —ȟ ױ–
Ћ

Ћ—
ὒώȟὪὢȟȠ—ȟ ȟ τȢρυ 

ʜʝ ώ  ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʘʙʦ ʯʘʩʪʢʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʧʦʜʽʡ ʫ ʨʝʛʽʦʥʽ Ὥ ʥʘ 

ʢʨʦʮʽ ὸ, ὒ  ʬʫʥʢʮʽʷ ʚʪʨʘʪ (ʥʘʧʨʠʢʣʘʜ, ʢʚʘʜʨʘʪ ʧʦʭʠʙʢʠ, ʍʫʙʝʨʘ ʘʙʦ ʽʥʰʝ), –  

ʪʝʤʧ ʥʘʚʯʘʥʥʷ. 

ɽʬʝʢʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ ʰʫʤʽʚ ʽ ʚʠʷʚʣʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʤʦʜʝʣʽ. ʉʠʩʪʝʤʘ 
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ʘʚʪʦʤʘʪʠʯʥʦ ʽʥʽʮʽʶʻ ʟʘʧʠʪ ʥʘ ʟʙʘʛʘʯʝʥʥʷ ʜʘʥʠʭ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʠʷʚʣʷʻʪʴʩʷ 

ʟʥʘʯʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʫ ʨʝʟʫʣʴʪʘʪʘʭ, ʟʦʢʨʝʤʘ ʟʘ ʢʨʠʪʝʨʽʻʤ:  

 ʚʠʩʦʢʘ ʜʠʩʧʝʨʩʽʷ ʦʮʽʥʦʢ: 

CV CV ᵼʟʘʧʠʪ ʜʦʜʘʪʢʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ               (4.16) 

 ʥʠʟʴʢʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʬʘʢʪʦʨʫ: 

ɝὙ Ὑ Ὅ ȟȣȟὍ Ὑ Ὅ ȟȣȟὍ † τȢρχ 

 ʯʘʩʦʚʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ: 

Std—ȟ ȡ „ ᵼʥʝʦʙʭʽʜʥʽʩʪʴ ʫʪʦʯʥʝʥʥʷȢΠ τȢρψ 

ʅʦʚʽ ʧʦʢʘʟʥʠʢʠ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʤʦʜʝʣʴ, ʷʢʱʦ ʚʦʥʠ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʶʪʴ ʾʾ 

ʷʢʽʩʪʴ. ʌʽʣʴʪʨʘʮʽʷ ʰʫʤʽʚ ʽ ʟʘʧʠʪ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ (ʨʠʩ. 4.12) ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʚʪʦʨʥʫ ʧʝʨʝʚʽʨʢʫ ʟʥʘʯʝʥʴ, ʱʦ ʧʦʟʥʘʯʝʥʽ ʷʢ ʰʫʤ ʟʘ ʨʽʚʥʷʥʥʷʤ (4.17): 

ЎὙ Ὑ Ὑ †ȟ τȢρω 

ʜʝ ŰR ï ʧʦʨʽʛ ʟʥʘʯʫʱʦʩʪʽ (ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 0,05). 

 

ʈʠʩʫʥʦʢ 4.12  ʂʘʩʢʘʜʥʘ ʩʠʩʪʝʤʘ ʬʽʣʴʪʨʘʮʽʾ ʰʫʤʫ 
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4.5.2 ʆʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ɯʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ Ὅ  ̒  ʢʦʤʧʣʝʢʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ 

ʽʥʪʝʛʨʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʪʝʨʠʪʦʨʽʶ. ɺ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʡʦʛʦ ʦʙʯʠʩʣʝʥʥʷ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʦʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʄʝʪʦʜʦʣʦʛʽʶ ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʫ 

ʚʢʣʶʯʘʻ ʷʢ ʢʣʘʩʠʯʥʽ ʩʪʘʪʠʯʥʽ ʧʽʜʭʦʜʠ, ʪʘʢ ʽ ʩʫʯʘʩʥʽ ʘʜʘʧʪʠʚʥʽ ʤʝʪʦʜʠ. 

ʂʣʘʩʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢ ʽ 

ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʽʥʜʝʢʩ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʣʽʥʽʡʥʽʡ ʢʦʤʙʽʥʘʮʽʾ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

Ὅ ύẗὼȟ τȢςπ 

ʜʝ ὼ  ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʚʠʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ; ύ  ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ Ὦ-ʛʦ 

ʧʦʢʘʟʥʠʢʘ; ά ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ; В ύ ρ ï ʫʤʦʚʘ ʥʦʨʤʫʚʘʥʥʷ 

ʚʘʛ. 

ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʝʬʝʢʪʽʚ ʪʘ ʩʠʥʝʨʛʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʰʠʨʝʥʘ ʤʦʜʝʣʴ: 

Ὅ ύẗὪὼ ύ ẗὫ ὼȟὼ ȟ τȢςρ 

ʜʝ: Ὢẗ ï ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʣʷ Ὦ-ʛʦ ʧʦʢʘʟʥʠʢʘ; Ὣ ẗȟẗ ï ʬʫʥʢʮʽʷ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ Ὦ ʪʘ Ὧ; ύ  ï ʚʘʛʘ ʚʟʘʻʤʦʜʽʾ. 

ʌʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ Ὢẗ ʦʙʠʨʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʨʦʜʠ ʧʦʢʘʟʥʠʢʘ: 

 ʣʽʥʽʡʥʘ ʬʫʥʢʮʽʷ (ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʟ ʧʨʷʤʦʶ ʟʘʣʝʞʥʽʩʪʶ): 

Ὢὼ ὼ τȢςς 

 ʣʦʛʘʨʠʬʤʽʯʥʘ ʬʫʥʢʮʽʷ (ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʟ ʥʘʩʠʯʝʥʥʷʤ): 

Ὢὼ ÌÎρ ‌ẗὼȟ ‌ π τȢςσ 

 ʩʠʛʤʦʾʜʥʘ ʬʫʥʢʮʽʷ (ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʟ ʧʦʨʦʛʦʚʠʤʠ ʝʬʝʢʪʘʤʠ): 
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Ὢὼ
ρ

ρ Ὡ
ȟ ‍ π τȢςτ 

ʉʪʫʧʝʥʝʚʘ ʬʫʥʢʮʽʷ (ʜʣʷ ʧʦʢʘʟʥʠʢʽʚ ʟ ʥʝʣʽʥʽʡʥʠʤ ʚʧʣʠʚʦʤ): 

Ὢὼ ὼ ȟ ‎ π τȢςυ 

ʈʦʟʰʠʨʝʥʘ ʩʭʝʤʘ ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʧʦʜʘʥʦ ʥʘ 

ʨʠʩ. 3.13.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʘʣʛʦʨʠʪʤ ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʥʘ ʟʘʣʫʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʥʘʙʦʨʫ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʢʦʤʧʣʝʢʩʥʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʭʘʨʘʢʪʝʨ ʽ ʤʘʩʰʪʘʙ ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʫ ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʪʝʨʠʪʦʨʽʡ. 

ʋ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʽʥʜʝʢʩʫ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʻ ʝʪʘʧ 

ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ɺʽʜ ʚʠʙʦʨʫ ʧʽʜʭʦʜʫ ʜʦ ʚʘʛ ʟʘʣʝʞʠʪʴ 

ʯʫʪʣʠʚʽʩʪʴ ʩʠʩʪʝʤʠ ʜʦ ʦʢʨʝʤʠʭ ʟʤʽʥʥʠʭ, ʧʦʷʩʥʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʩʪʽʡʢʽʩʪʴ 

ʜʦ ʰʫʤʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʧʦʜʽʣʷʶʪʴ ʥʘ ʝʢʩʧʝʨʪʥʽ, ʩʪʘʪʠʩʪʠʯʥʽ ʪʘ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

 

 

ʈʠʩʫʥʦʢ 4.13  ʉʭʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʦʜʽʡ ʧʦʢʘʟʥʠʢʽʚ 
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ɺ ʤʦʜʝʣʽ ʟʘʢʣʘʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ, ʟʦʢʨʝʤʘ, 

ʘʥʘʣʽʪʠʯʥʦʾ ʽʻʨʘʨʭʽʾ (AHP), ʤʝʪʦʜ ɼʝʣʴʬʽ. ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

  ʝʥʪʨʦʧʽʡʥʠʡ ʤʝʪʦʜ: 

Ὁ
ρ

ÌÎὲ
ὴ ÌÎὴȟ ὴ

ὼ

В ὼ
τȢςφ 

ύ
ρ Ὁ

В ρ Ὁ
τȢςχ 

 ʤʝʪʦʜ ʚʘʨʽʘʮʽʡʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ: 

ὅὠ
„

‘
ȟ ύ

ὅὠ

В ὅὠ
τȢςψ 

ɼʣʷ ʘʜʘʧʪʘʮʽʾ ʤʦʜʝʣʽ ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ ʪʘ ʥʦʚʠʭ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʤʝʭʘʥʽʟʤ ʜʠʥʘʤʽʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʝʪʦʜʦʤ ʛʨʘʜʽʻʥʪʥʦʛʦ 

ʩʧʫʩʢʫ. 

4.5.3 ʇʦʙʫʜʦʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʨʝʛʽʦʥʽʚ 

ʇʦʙʫʜʦʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ Ὅ  ̒  ʙʘʛʘʪʦʢʨʦʢʦʚʠʤ ʧʨʦʮʝʩʦʤ 

ʘʛʨʝʛʘʮʽʾ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʬʘʢʪʦʨʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʢʦʤʧʣʝʢʩʥʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʨʝʛʽʦʥʫ Ὥ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʫ ʷʢʠʭ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʢʣʶʯʥʦ 

ʝʢʩʧʝʨʪʥʠʤ ʰʣʷʭʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽʡ ʦʮʽʥʮʽ ʚʘʛʦʚʦʾ ʟʥʘʯʫʱʦʩʪʽ ʢʦʞʥʦʛʦ ʽʥʜʠʢʘʪʦʨʘ ʥʘ ʦʩʥʦʚʽ 

ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ, ʘʜʘʧʪʠʚʥʽʩʪʴ ʽ 

ʧʨʦʟʦʨʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʝʢʩʫ. 

ʇʨʠʧʫʩʪʠʤʦ, ʤʘʻʤʦ ʥʘʙʽʨ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ Ὅ  ʜʣʷ 

ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ Ὥ, ʜʝ ά ï ʢʽʣʴʢʽʩʪʴ ʚʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ (ʟʦʢʨʝʤʘ, 

ʚʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʛʝʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʪʦʱʦ). 
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ʂʦʞʝʥ ʧʦʢʘʟʥʠʢ Ὅ ᶰπȟρ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʨʽʚʝʥʴ Ὦ-ʛʦ ʚʠʜʫ 

ʨʠʟʠʢʫ. 

ʂʣʶʯʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʠʢʠ ʻ ʪʝ, ʱʦ ʚʘʛʠ ύ ʥʝ ʟʘʜʘʶʪʴʩʷ 

ʝʢʩʧʝʨʪʥʦ, ʘ ʦʙʯʠʩʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʜʠʥʘʤʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʫ 

ʩʪʨʫʢʪʫʨʽ ʨʠʟʠʢʽʚ. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʝʪʘʧʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 

4.14. 

ʌʦʨʤʘʣʴʥʦ, ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ ʨʠʟʠʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʟʚʘʞʝʥʘ ʩʫʤʘ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʬʘʢʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

Ὅ ύẗὍ ȟ ʜʝ ύ ρ τȢςω 

ʄʦʜʝʣʴ ʟʜʘʪʥʘ ʥʘ ʦʩʥʦʚʽ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ Ὅ ʬʦʨʤʫʚʘʪʠ 

ʽʥʪʝʛʨʘʣʴʥʠʡ ʽʥʜʝʢʩ ʨʠʟʠʢʫ Ὅ , ʟʘʤʽʥʶʶʯʠ ʨʽʚʥʦʚʘʛʦʚʠʡ ʧʽʜʭʽʜ ʥʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʚʦʚʠʙʽʨʢʦʚʦʛʦ t-ʢʨʠʪʝʨʽʶ 

ʉʪʴʶʜʝʥʪʘ. ʂʨʽʤ ʪʦʛʦ, ʨʝʘʣʽʟʦʚʘʥʦ ʤʝʭʘʥʽʟʤʠ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʘʜʘʧʪʠʚʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʚʘʛ ʽ ʬʽʣʴʪʨʘʮʽʾ ʰʫʤʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ Ὅ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʥʘʯʫʱʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʛʨʫʧʘʤʠ ʨʝʛʽʦʥʽʚ ʽʟ 

ʥʠʟʴʢʠʤ (L) ʪʘ ʚʠʩʦʢʠʤ (H) ʨʽʚʥʝʤ ʨʠʟʠʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ Ὦ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʜʚʦʚʠʙʽʨʢʦʚʠʡ t-ʢʨʠʪʝʨʽʡ: 

ὸ
Ὅ Ὅ

ίȟױ
ρ
ὲ

ρ
ὲ

ȟ τȢσπ
 

ʜʝ 

Ὅ
ρ

ὲ
Ὅ

ᶰ

ȟ τȢσρ 
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ʈʠʩʫʥʦʢ 4.14  ʉʭʝʤʘ ʧʦʙʫʜʦʚʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ 

 

ʆʙôʻʜʥʘʥʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ίȟ
ὲ ρױίȟ ὲ ρױίȟ

ὲױ ὲ ςױ
ȟ τȢσς 

ɺʠʟʥʘʯʝʥʥʷ ʚʘʛʠ ʬʘʢʪʦʨy Ὦ ̫ ʢ ʥʦʨʤʘʣʽʟʦʚʘʥʫ ʘʙʩʦʣʶʪʥʫ ʚʝʣʠʯʠʥʫ ὸ-

ʩʪʘʪʠʩʪʠʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

ύ
ὸ

В ȿὸȿ
ȟ ύ ρȢ τȢσσ 

ɸʣʛʦʨʠʪʤ ʦʙʯʠʩʣʝʥʥʷ ʚʘʛ ʧʦʜʘʥʦ ʚ ɼʦʜʘʪʢʫ ʁ, ʘʣʛʦʨʠʪʤ ʦʙʯʠʩʣʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ  ʚ ɼʦʜʘʪʢʫ ʂ.  

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʨʝʛʽʦʥʽʚ ʟʘ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʨʙʘʥʽʟʘʮʽʾ ʻ ʢʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʛʨʫʧʠ ʪʝʨʠʪʦʨʽʡ ʟʽ ʩʭʦʞʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʫʥʽʬʽʢʦʚʘʥʽ 

ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ. ɽʬʝʢʪʠʚʥʝ ʛʨʫʧʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʟʫʩʠʣʴ ʤʽʞ ʪʝʨʠʪʦʨʽʷʤʠ ʟ ʧʦʜʽʙʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ.  
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ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʘʻʤʦ ὲ ʨʝʛʽʦʥʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʝʢʪʦʨʦʤ ʦʟʥʘʢ ʫ Ὠ-ʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ:   

ὂ Ὅ ȟὍ ȟὍ ȟȣȟὍ ᶰᴙȟ                                 τȢστ 

ʜʝ: Ὅ  ï ̔ ʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʫ Ὥ; Ὅ  ï ʢʦʤʧʣʝʢʩʥʠʡ ʽʥʜʝʢʩ 

ʨʠʟʠʢʫ; Ὅ  ï ʬʘʢʪʦʨʥʽ ʽʥʜʠʢʘʪʦʨʠ (Ὦ ρȟȣȟά); Ὠ ς ά ï ʟʘʛʘʣʴʥʘ 

ʨʦʟʤʽʨʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʦʟʥʘʢ. 

ʇʨʦʮʝʩ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʨʦʟʙʠʪʪʽ ʤʥʦʞʠʥʠ ׁש ὂȟὂȟȣȟὂ  ʥʘ ὑ 

ʥʝʧʝʨʝʩʽʯʥʠʭ ʧʽʜʤʥʦʞʠʥ (ʢʣʘʩʪʝʨʽʚ) ꜟ ὅȟὅȟȣȟὅ , ʪʘʢʠʭ ʱʦ: 

ὅ ȟשׁ ὅ᷊ὅ  ɲʜʣʷ Ὥ Ὦ τȢσυ 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʤʝʪʦʜʦʤ K-ʩʝʨʝʜʥʽʭ ʟ ʤʽʥʽʤʽʟʘʮʽʻʶ 

ʚʥʫʪʨʽʰʥʴʦ ʢʣʘʩʪʝʨʥʦʾ ʜʠʩʧʝʨʩʽʾ: 

ὐ ᴁᾀ ‘ᴁ

ᶰ

ȟ τȢσφ 

ʜʝ Ck ï k-ʡ ʢʣʘʩʪʝʨ, Õk ïʮʝʥʪʨʦʾʜ ʢʣʘʩʪʝʨʘ ὅ 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.15 

 

ʈʠʩʫʥʦʢ 4.15  ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʫ ʧʨʦʩʪʦʨʽ ʽʥʜʝʢʩʽʚ 
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4.5.4 ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʚʘʣʽʜʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʄʦʜʫʣʴ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ ʬʽʥʘʣʴʥʠʤ ʝʪʘʧʦʤ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʤʦʜʝʣʽ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʻ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʮʠʢʣʫ ʫ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʧʨʽʦʨʠʪʝʟʦʚʘʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʚʽʥ ʨʝʘʣʽʟʫʻ ʘʜʘʧʪʠʚʥʠʡ ʧʽʜʭʽʜ ʽʟ ʤʦʞʣʠʚʽʩʪʶ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʠʭ ʟʘʭʦʜʽʚ 

ʽ ʜʠʥʘʤʽʯʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ.. 

ʂʦʥʮʝʧʪʫʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʤʦʜʫʣʷ ʻ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʘ ʦʧʪʠʤʽʟʘʮʽʷ, ʷʢʘ 

ʽʥʪʝʛʨʫʻ ʪʨʠ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ: ʦʯʽʢʫʚʘʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ (ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ), ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ 

(ʚʠʪʨʘʪʠ ʥʘ ʨʝʘʣʽʟʘʮʽʶ) ʪʘ ʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ (ʪʝʨʤʽʥʠ ʚʠʢʦʥʘʥʥʷ). ɿ ʦʛʣʷʜʫ ʥʘ 

ʧʨʠʪʘʤʘʥʥʫ ʝʢʦʣʦʛʽʯʥʠʤ ʩʠʩʪʝʤʘʤ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʤʦʜʫʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʫʪʦʯʥʝʥʥʷ ʦʮʽʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʭʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʥʘʢʦʧʠʯʫʚʘʥʦʛʦ ʜʦʩʚʽʜʫ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ɸʨʭʽʪʝʢʪʫʨʥʦ ʤʦʜʫʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧôʷʪʠ ʪʽʩʥʦ ʽʥʪʝʛʨʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

(ʨʠʩ. 3.24): ʧʽʜʩʠʩʪʝʤʠ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʤʥʦʞʠʥʠ ʧʦʪʝʥʮʽʡʥʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʦʧʪʠʤʽʟʘʮʽʡʥʦʛʦ ʷʜʨʘ, ʱʦ ʟʜʽʡʩʥʶʻ ʚʠʙʽʨ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʢʦʤʙʽʥʘʮʽʡ ʚʪʨʫʯʘʥʥʷ; ʧʽʜʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʷʢʠʡ ʢʦʨʠʛʫʻ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʤʝʭʘʥʽʟʤʫ ʬʽʣʴʪʨʘʮʽʾ ʥʝʥʘʜʽʡʥʠʭ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʬʝʡʩʫ ʚʟʘʻʤʦʜʽʾ ʟ 

ʦʩʦʙʘʤʠ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʥʝʨʘʮʽʾ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘ ʦʩʥʦʚʽ 

ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ. ʅʘ ʦʩʥʦʚʽ ʦʙʯʠʩʣʝʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʛʝʥʝʨʫʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ: 

ʈʝʢʦʤʝʥʜʘʮʽʷ

ừ
Ử
Ừ

Ử
ứ
ñʂʨʠʪʠʯʥʠʡ ʨʽʚʝʥʴòȟ ʷʢʱʦ Ὅ πȢψ

ñɺʠʩʦʢʠʡ ʨʽʚʝʥʴòȟ ʷʢʱʦ πȢφ Ὅ πȢψ

ñʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴòȟ ʷʢʱʦ πȢτ Ὅ πȢφ

ñʅʠʟʴʢʠʡ ʨʽʚʝʥʴòȟ ʷʢʱʦ πȢς Ὅ πȢτ

ñʄʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴòȟʷʢʱʦ Ὅ πȢς
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ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʬʦʨʤʠ 

ʚʽʟʫʘʣʽʟʘʮʽʾ (ʨʠʩ. 4.15) 

 

 

ʈʠʩʫʥʦʢ 4.15  ʇʨʠʢʣʘʜ ʨʦʟʧʦʜʽʣʫ ʚʘʛ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʨʠʟʠʢʫ 8 ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ 5 ʬʘʢʪʦʨʘʤʠ: 

 

ʊʘʙʣʠʮʷ 4.4  ʇʨʠʢʣʘʜ ʯʠʥʥʠʢʽʚ ʬʘʢʪʦʨʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʨʝʛʽʦʥʽʚ 

ʈʝʛʽʦʥ ɺʦʜʥʠʡ 
ɸʪʤʦʩʬʝʨʥ

ʠʡ 
ɻʝʦʣʦʛʽʯʥʠʡ 

ʊʝʭʥʦʛʝʥʥʠ

ʡ 
ʇʨʠʨʦʜʥʠʡ 

ʈʝʛʽʦʥ 1 0.20 0.30 0.15 0.25 0.10 

ʈʝʛʽʦʥ 2 0.45 0.50 0.30 0.40 0.35 

ʈʝʛʽʦʥ 3 0.70 0.85 0.60 0.75 0.55 

ʈʝʛʽʦʥ 4 0.35 0.40 0.25 0.45 0.30 

ʈʝʛʽʦʥ 5 0.80 0.90 0.85 0.88 0.70 

ʈʝʛʽʦʥ 6 0.50 0.55 0.45 0.60 0.40 

ʈʝʛʽʦʥ 7 0.25 0.35 0.20 0.38 0.22 

ʈʝʛʽʦʥ 8 0.65 0.75 0.55 0.70 0.60 

 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʘʙʣ. 4.4 ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʜʽʣʫ ʨʝʛʽʦʥʽʚ ʥʘ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ 

(H: ʨʝʛʽʦʥʠ 3, 5, 8) ʪʘ ʥʠʟʴʢʦʛʦ (L: ʨʝʛʽʦʥʠ 1, 4, 7) ʨʠʟʠʢʫ ʦʙʯʠʩʣʶʻʤʦ t-

ʩʪʘʪʠʩʪʠʢʠ: 

 ὸ̃̏̅̎̉ σ̊Ȣψυ, ὴ πȢππψ ᵼ ύ̃ ̏̅̎̉ π̊Ȣςψ 
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 ὸ́̓̍̏̒̆̑̎̉̊̕τȢτς, ὴ πȢππτ ᵼ ύ́ ̓̍̏̒̆̑̎̉̊̕πȢσς 

 ὸ̨̘̄̆̏̌̏̄̎̉̊ςȢπχ, ὴ πȢπψυ ᵼ ύ̄ ̨̘̆̏̌̏̄̎̉̊πȢρυ 

 ὸ̖̓̆̎̏̄̆̎̎̉̊ςȢτψ, ὴ πȢπτψ ᵼ ύ̓ ̖̆̎̏̄̆̎̎̉̊πȢρψ 

 ὸ̐̑̉̑̏̅̎̉π̊Ȣωχ, ὴ πȢσχπ ᵼ ύ̐ ̑̉̑̏̅̎̉π̊Ȣπχ 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʨʽʚʥʷʥʥʷ 3.28 ʟ ʦʙʯʠʩʣʝʥʠʤʠ ʚʘʛʘʤʠ ʧʨʦʚʦʜʠʤʦ ʨʦʟʨʘʭʫʥʦʢ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ (ʪʘʙʣ. 3.10) 

ʇʽʩʣʷ ʧʦʜʽʣʫ ʨʝʛʽʦʥʽʚ ʥʘ ʛʨʫʧʠ ʚʠʩʦʢʦʛʦ (H: ʨʝʛʽʦʥʠ 3, 5, 8) ʪʘ ʥʠʟʴʢʦʛʦ (L: 

ʨʝʛʽʦʥʠ 1, 4, 7) 

 

ʊʘʙʣʠʮʷ 4.5  ʈʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ ʜʣʷ 

ʪʝʩʪʦʚʠʭ ʨʝʛʽʦʥʽʚ 

ʈʝʛʽʦʥ Ὅ  ʈʘʥʛ ʈʽʚʝʥʴ ʨʠʟʠʢʫ 

ʈʝʛʽʦʥ 1 0.254 8 ʅʠʟʴʢʠʡ 

ʈʝʛʽʦʥ 2 0.452 5 ʉʝʨʝʜʥʽʡ 

ʈʝʛʽʦʥ 3 0.721 2 ɺʠʩʦʢʠʡ 

ʈʝʛʽʦʥ 4 0.376 7 ʅʠʟʴʢʠʡ 

ʈʝʛʽʦʥ 5 0.847 1 ʂʨʠʪʠʯʥʠʡ 

ʈʝʛʽʦʥ 6 0.518 4 ʉʝʨʝʜʥʽʡ 

ʈʝʛʽʦʥ 7 0.308 6 ʅʠʟʴʢʠʡ 

ʈʝʛʽʦʥ 8 0.684 3 ɺʠʩʦʢʠʡ 

 

ɼʘʥʽ ʪʘʙʣ. 4.5 ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʥʘ ʨʠʩ. 4.16. 
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ʈʠʩʫʥʦʢ 4.16  ʈʦʟʧʦʜʽʣ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ ʟʘ ʨʝʛʽʦʥʘʤʠ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ 

t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʠʟʢʫ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʘ 

ʛʘʨʘʥʪʫʻ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʦʮʽʥʢʠ ʟʘʚʜʷʢʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥʶ ʚʘʛ 

ʬʘʢʪʦʨʽʚ, ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʩʫʙôʻʢʪʠʚʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʧʨʠʧʫʱʝʥʴ. ʇʦ-ʜʨʫʛʝ, 

ʤʝʪʦʜʠʢʘ ʻ ʘʜʘʧʪʠʚʥʦʶ  ʤʦʜʝʣʴ ʘʚʪʦʤʘʪʠʯʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʧʨʠ ʥʘʜʭʦʜʞʝʥʥʽ 

ʥʦʚʠʭ ʜʘʥʠʭ, ʚʨʘʭʦʚʫʶʯʠ ʟʤʽʥʫ ʫʤʦʚ ʨʠʟʠʢʫ. ʇʦ-ʪʨʝʪʻ, ʾʾ ʨʦʙʘʩʪʥʽʩʪʴ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʙʫʜʦʚʘʥʠʤ ʤʝʭʘʥʽʟʤʘʤ ʢʦʥʪʨʦʣʶ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʪʘ ʚʠʜʘʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ 

ʤʦʜʝʣʽ ʜʦ ʰʫʤʫ. ʏʝʪʚʝʨʪʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽʩʪʴ ʫʩʽʭ 

ʝʪʘʧʽʚ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʤʘʶʪʴ ʯʽʪʢʝ ʩʪʘʪʠʩʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʅʘʨʝʰʪʽ, 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʤʝʪʦʜʠʢʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʢʨʝʤʝʥʪʘʣʴʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʻ ʜʦʮʽʣʴʥʠʤ 

ʜʣʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʨʠʟʠʢʽʚ ʪʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ 

ʜʠʥʘʤʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

1. ʄʝʪʦʜʦʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʥ ʨʠʟʠʢʫ ʘʚʘʨʽʡ ʥʘ 

ʧʨʠʢʣʘʜʽ 33 ɸɿʉ ʞʠʪʣʦʚʦʛʦ ʨʘʡʦʥʫ ʤ. ʆʜʝʩʘ ʧʦʙʫʜʦʚʘʥʦ ʩʮʝʥʘʨʽʡ ʚʠʪʦʢʫ 

ʧʘʣʠʚʘ ʟ ʥʘʩʣʽʜʢʘʤʠ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ ʟʘ ʨʦʟʛʘʣʫʞʝʥʦʶ ʩʭʝʤʦʶ ʪʘ ʽʥʽʮʽʶʚʘʥʥʷʤ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ ʜʣʷ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ɸɿʉ. ɯʜʝʥʪʠʬʽʢʦʚʘʥʦ ʫʤʦʚʠ 

ʢʘʩʢʘʜʥʦʛʦ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡ, ʚʠʦʢʨʝʤʣʝʥʦ ʛʨʫʧʠ ʩʪʘʥʮʽʡ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ ʪʘʢʦʛʦ ʩʮʝʥʘʨʽʶ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʭʦʜʠ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ 

ʢʘʩʢʘʜʥʠʭ ʧʦʜʽʡ. 

2. ʆʮʽʥʝʥʦ ʨʠʟʠʢʠ ʨʦʟʚʠʪʢʫ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʦʥʽ ʨʦʟʤʽʱʝʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʈʽʚʥʝʥʩʴʢʦʾ ɸɽʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʛʝʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʥʘʡʚʘʛʦʤʽʰʽ 

ʪʠʧʠ ʢʘʨʩʪʦʚʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʙʝʟʧʝʢʠ ʩʧʦʨʫʜ ʽ ʤʘʡʜʘʥʯʠʢʘ ɸɽʉ, ʧʦʚôʷʟʘʥʽ ʟʽ 

ʟʤʽʥʘʤʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ, ʱʦ ʟʫʤʦʚʣʶʶʪʴʩʷ ʚʧʣʠʚʘʤʠ ʤʽʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ. ʇʦʜʘʥʦ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʽʥʪʝʛʨʦʚʘʥʫ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʧʦʚʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ ʮʠʢʣ  ʚʽʜ ʫʥʽʬʽʢʘʮʽʾ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʦ ʧʦʙʫʜʦʚʠ ʬʘʢʪʦʨʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʨʦʟʨʘʭʫʥʢʫ ʟʚʘʞʝʥʦʛʦ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʨʠʟʠʢʫ, ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʪʝʨʠʪʦʨʽʡ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʙôʻʢʪʠʚʥʦʤʫ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʟʘʤʽʩʪʴ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʱʦ 

ʧʽʜʚʠʱʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽ ʧʨʦʟʦʨʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʄʦʜʝʣʴ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʜʠʥʘʤʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ 

ʧʘʨʘʤʝʪʨʠ, ʚʘʛʠ ʪʘ ʤʝʞʽ ʥʦʨʤʘʣʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦ ʦʥʦʚʣʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʥʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʰʫʤʫ, ʘ ʪʘʢʦʞ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʮʽʥʦʢ ʨʠʟʠʢʫ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʜʦʚʢʽʣʣʷ 

ʡ ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ ʻ ʾʾ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʽʥʪʝʛʨʘʮʽʾ ʚ ʨʝʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ 
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ʟʘʙʝʟʧʝʯʫʻ ʣʦʛʽʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʜʘʥʠʤʠ, ʽʥʜʝʢʩʘʤʠ, ʛʨʫʧʫʚʘʥʥʷʤ ʪʝʨʠʪʦʨʽʡ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʻʶ ʥʘʙʦʨʫ ʟʘʭʦʜʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ, ʩʪʨʦʢʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘ 

ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʎʝ ʩʪʚʦʨʶʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʡ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ.
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ʈʆɿɼɯʃ 5 

ʆʎɯʅʖɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʆɰ ʅɽɹɽɿʇɽʂʀ ɼʃʗ ʈɽɻɯʆʅɸʃʔʅʀʍ 

ɺʆɼʅʀʍ ɯ ʇʆɺɯʊʈʗʅʀʍ ʈɽʉʋʈʉɯɺ ʊɽʈʀʊʆʈɯʁ ʈɯɿʅʆɻʆ ʈɯɺʅʗ 

ʋʈɹʆɻɽʅʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ 

ʈʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʧʦ-ʧʝʨʰʝ, ʬʦʨʤʫʚʘʥʥʶ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʫ 

ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟ ʽʥʜʝʢʩʦʤ ʫʨʙʘʥʽʟʘʮʽʾ ʚ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʨʠʟʠʢʽʚ ʚʪʨʘʪ ʧʨʠʨʦʜʥʠʤʠ ʚʦʜʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. ʇʦ-ʜʨʫʛʝ, ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ ʚ ʨʽʟʥʠʭ ʟʘ ʫʨʙʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʥʶ ʨʽʚʥʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʥʘ ʦʜʠʥʠʮʶ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʥʘʩʝʣʝʥʥʷ. 

 

5.1 ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʯʠʥʥʠʢʫ ʫʨʙʘʥʽʟʘʮʽʾ 

5.1.1 ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʨʠʨʦʜʥʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ 

ʋ ʩʚʽʪʽ ʟʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʾʭʥʴʦʾ ʷʢʦʩʪʽ ʟʜʝʙʽʣʴʰʦʛʦ ʧʦʚôʷʟʫʶʪʴ ʟ ʫʨʙʘʥʽʟʘʮʽʻʶ. ʉʫʢʫʧʥʠʡ 

ʚʧʣʠʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5.1. 

ɺʦʜʦʡʤʠ ʚʠʩʪʫʧʘʶʪʴ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʝʢʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʙʝʟʧʝʯʫʻ ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʩʣʫʛʫʻ ʤʽʩʮʝʤ 

ʨʝʢʨʝʘʮʽʾ ʥʘʩʝʣʝʥʥʷ. ɺ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ ʚʦʜʥʽ ʩʠʩʪʝʤʠ ʟʘʟʥʘʶʪʴ ʧʦʩʠʣʝʥʦʛʦ 

ʚʧʣʠʚʫ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʽʥʽ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʦʜʦʡʤ ʽ ʚʦʜʦʪʦʢʽʚ, 

ʧʦʨʫʰʝʥʥʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʯʝʨʝʟ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ, ʟʤʽʥʽ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʚʦʜʠ ʚʥʘʩʣʽʜʦʢ ʩʢʠʜʘʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. ʋʨʙʘʥʽʟʘʮʽʷ ʪʨʘʥʩʬʦʨʤʫʻ 

ʩʪʨʫʢʪʫʨʫ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʨʦʟʰʠʨʶʻ ʧʣʦʱʽ ʥʝʧʨʦʥʠʢʥʠʭ ʧʦʚʝʨʭʦʥʴ, 
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ʟʙʽʣʴʰʫʻ ʤʘʩʰʪʘʙʠ ʪʦʯʢʦʚʠʭ ʽ ʜʠʬʫʟʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʟʨʝʰʪʦʶ 

ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ ʥʘ ʚʦʜʥʠʭ, ʪʘʢ ʽ ʥʘ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, 

ʟʥʠʞʫʶʯʠ ʟʘʛʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʪʝʨʠʪʦʨʽʾ [12]. 

 

 

ʈʠʩʫʥʦʢ 5.1 ï ʉʭʝʤʘ ʚʧʣʠʚʽʚ ʯʠʥʥʠʢʽʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ 

ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʥʽ ʦʙËʻʢʪʠ  

 

ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʥʘ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʽʩʪʦʪʥʦ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ. ɿʤʽʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚʦʜʦʟʙʽʨʥʠʭ ʙʘʩʝʡʥʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʤʽʩʪ 

ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʥʠʟʢʠ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʝʨʝʜ ʥʠʭ ʧʽʜʪʦʧʣʝʥʥʷ, 

ʢʘʨʩʪ, ʧʨʦʩʽʜʘʥʥʷ ˇʨʫʥʪʽʚ, ʧʘʚʦʜʢʠ, ʫʨʘʛʘʥʠ, ʝʚʪʨʦʬʽʢʘʮʽʷ ʚʦʜʦʡʤ, ʧʦʚʝʥʽ ʪʘ 

ʽʥʰʽ ʛʝʦʜʠʥʘʤʽʯʥʽ ʷʚʠʱʘ. 

Åʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʽʚ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʽ 
ʪʨʘʥʩʧʽʨʘʮʽʾ;

Åʟʘʙʨʫʜʥʝʥʥʷ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ;

Åʟʤʽʥʠ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ;

Åʟʤʽʥʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ;

Åʟʤʽʥʠ ʛʽʜʨʦʙʽʦʮʝʥʦʟʽʚ

ʇʦʚʝʨʭʥʝʚʽ 
ʚʦʜʥʽ ʦʙË̒ ʢʪʠ

Åʟʘʙʨʫʜʥʝʥʥʷʛʨʫʥʪʦʚʠʤʠʩʪʦʢʘʤʠ;

Åʟʤʽʥʠʫʤʦʚʞʠʚʣʝʥʥʷʩʪʦʢʽʚ;

Åʟʤʽʥʠʨʽʚʥʷ,ʨʝʞʠʤʫ,ʨʦʟʚʘʥʪʘʞʝʥʥʷ;

Åʟʤʽʥʠʪʝʤʧʝʨʘʪʫʨʠʪʘʭʽʤʽʯʥʦʛʦʩʢʣʘʜʫ;

Åʟʤʽʥʠʫʤʦʚ̔ʥʬʽʣʴʪʨʘʮʽʾ;

Åʚʠʪʦʢʠʟʚʦʜʦʧʨʦʚʦʜʽʚʚʛʨʫʥʪ;

Åʧʨʷʤʠʡʚʧʣʠʚʚʠʨʫʙʢʠʣʽʩʽʚ,ʣʽʢʚʽʜʘʮʽʾʙʦʣʦʪ,
ʟʤʽʥʧʨʦʥʠʢʥʦʾʧʦʚʝʨʭʥʽ

ʇʽʜʟʝʤʥʽʽ 
ʚʦʜʥʽ ʦʙË̒ ʢʪʠ
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ʌʦʨʤʫʚʘʥʥʷ ʫʨʙʦʛʝʥʥʠʭ ʟʦʥ ʧʽʜ ʚʧʣʠʚʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʫʤʦʚʠʣʦ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽ ʁʤʘʩʰʪʘʙʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ 

ʪʘ ʬʦʨʤʫʚʘʥʥ ̫ʥʝʦʜʥʦʨʽʜʥʠʭ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʚʦʜʥʠʭ ʪʘ ʥʘʟʝʤʥʠʭ 

ʝʢʦʩʠʩʪʝʤ. ɻʣʦʙʘʣʴʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʙʤʝʞʫʶʯʠ ʾʭ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʚʩʝʙʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʋʨʙʘʥʽʟʘʮʽʷ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʻ ʥʘ ʢʨʘʧʢʦʚʽ ʽ ʜʠʬʫʟʥʽ ʜʞʝʨʝʣʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙËʻʢʪʽʚ. ʗʢʱʦ ʢʨʘʧʢʦʚʝ ʜʞʝʨʝʣʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʩʮʝʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʦʤ ʩʪʦʢʽʚ, ʣʝʛʢʦ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʽ ʨʝʛʫʣʶʻʪʴʩʷ, ʪʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʠʬʫʟʥʠʤ ʜʞʝʨʝʣʦʤ ʬʦʨʤʫʻʪʴʩʷ ʚʩʽʤ ʢʦʤʧʣʝʢʩʦʤ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʫʨʙʦʛʝʥʥʦʛʦ ʟʤʽʥʠ ʣʘʥʜʰʘʬʪʫ ʚʦʜʦʟʙʽʨʥʦʛʦ ʙʘʩʝʡʥʫ. 

ɿʨʦʩʪʘʥʥʷ ʤʘʩʰʪʘʙʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʫʤʦʚʣʶʻ 

ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʩʪʦʢʫ ʧʝʩʪʠʮʠʜʽʚ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʽʜʭʦʜʽʚ 

ʪʚʘʨʠʥʥʠʮʪʚʘ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʦʩʪʽ ʙʘʩʝʡʥʫ ʫʩʢʣʘʜʥʶʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʯʽʪʢʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʷʢʽʩʪʶ ʚʦʜʠ. ʂʨʽʤ ʪʦʛʦ, 

ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʥʝʧʨʦʥʠʢʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʦʛʽʨʰʫʻ ʩʪʘʥ ʚʦʜʥʠʭ ʽ ʥʘʟʝʤʥʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʟʥʠʞʫʶʯʠ ʩʪʽʡʢʽʩʪʴ ʪʝʨʠʪʦʨʽʾ [12]. 

ʋʟʘʛʘʣʴʥʝʥʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʧʨʠʨʦʜʥʽ ʚʦʜʥʽ 

ʦʙËʻʢʪʠ ʥʘʩʪʫʧʥʽ: 

 ʟʤʽʥʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʦʜʦʡʤ ʪʘ ʚʦʜʦʪʦʢʽʚ; 

 ʟʤʽʥʠ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʯʝʨʝʟ ʩʢʠʜʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ, 

ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ, ʟʣʠʚʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʪʦʢʩʠʯʥʦʩʪʽ; 

 ʟʤʽʥʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʯʝʨʝʟ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʨʽʟʥʠʤʠ 

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʛʘʣʫʟʷʤʠ, ʯʝʨʝʟ ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʧʨʠ ʷʢʠʭ ʤʽʩʪʘ 

ʚʠʜʽʣʷʶʪʴʩʷ ʷʢ çʦʩʪʨʦʚʘ ʩʧʝʢʠè; 

 ʽʥʽʮʽʘʮʽʷ ʪʘ ʧʽʜʩʠʣʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʥʝʙʝʟʧʝʯʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ 

ʛʝʦʣʦʛʽʯʥʠʭ ʷʚʠʱ,, ʘ ʩʘʤʝ, ʧʘʚʦʜʢʽʚ, ʧʽʜʪʦʧʣʝʥʴ, ʢʘʨʩʪʽʚ, ʟʩʫʚʽʚ ʪʦʱʦ; 

 ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ ʨʘʡʦʥʘʭ ʚʦʜʦʟʙʽʨʥʠʭ ʙʘʩʝʡʥʽʚ, ʚʥʘʩʣʽʜʦʢ 

ʜʠʬʫʟʽʡʥʦʾ ʧʨʠʨʦʜʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʪʦʢʦʤ ʽ ʣʘʥʜʰʘʬʪʦʤ. 
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5.1.2 ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʯʠʥʥʠʢʫ ʫʨʙʘʥʽʟʘʮʽʾ 

ɼʝʛʨʘʜʘʮʽʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʢʽʣʴʢʽʩʥʠʤʠ, ʪʘʢ ʡ ʷʢʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɯʥʜʝʢʩʠ ʟʘʙʦʨʫ ʚʦʜʠ ʪʘ ʩʢʠʜʽʚ ʫ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʚʽʜʥʦʩʥʦ 1990 ʨ. [272] ʙʫʣʠ 

ʩʧʽʚʚʽʜʥʝʩʝʥʽ ʟ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ 

ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ɻʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ (ʨʠʩ. 5.2) ʟʘʩʚʽʜʯʠʚ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ 

ʚʦʜʦʟʘʙʦʨʫ ʡ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʥʘ 

ʪʣʽ ʟʨʦʩʪʘʶʯʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ɺʦʜʥʦʯʘʩ ʧʽʩʣʷ 2013 ʨ. ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷʤ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

ʥʘʚʧʘʢʠ, ʾʭ ʧʠʪʦʤʽ ʟʥʘʯʝʥʥʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʟʨʦʩʣʠ. ɿʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ 

ʩʢʠʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ ʥʝ ʧʨʠʚʝʣʦ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʅʘʚʧʘʢʠ, ʪʝʥʜʝʥʮʽʾ ʚʦʜʥʦʛʦ ʜʝʬʽʮʠʪʫ ʧʦʩʠʣʶʶʪʴʩʷ ʯʝʨʝʟ 

ʟʘʙʨʫʜʥʝʥʥʷ: ʟʘ ʜʘʥʠʤʠ [272], ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʩʪʦʢʽʚ ʩʢʠʜʘʻʪʴʩʷ ʥʝʦʯʠʱʝʥʠʤʠ 

ʯʠ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʤʠ.  

 

ʈʠʩʫʥʦʢ 5.2 ï ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʦʨʫ ʽ ʩʢʠʜʘʥʥʷ ʚʦʜʠ ʚ ʧʨʠʨʦʜʥʽ 

ʚʦʜʦʡʤʠ ʟʘ ʧʝʨʽʦʜ 1990 ï 2017 ʨʨ.: 1 ï ɦʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ (ʥʦʨʤʘʣʽʟʦʚʘʥʽ 

ʟʥʘʯʝʥʥʷ), 2 ï ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ (ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ), 3 ï ̔ʥʜʝʢʩ 

ʩʢʠʜʘʥʥʷ ʚ ʧʨʠʨʦʜʥʽ ʚʦʜʦʡʤʠ, 4 ï ̔ʥʜʝʢʩ ʟʘʙʦʨʫ ʚʦʜʠ ʟ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ 
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ɺʠʩʥʘʞʝʥʥʷ ʽ ʜʝʛʨʘʜʘʮʽʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʪʣʽ ʥʝʛʘʪʠʚʥʠʭ 

ʟʤʽʥ ʢʣʽʤʘʪʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʢʨʝʤʽ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪʥʴʦʛʦ ʨʦʟʚʝʜʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʪʨʘʯʘʶʪʴ 

ʩʚʦʶ ʧʨʠʨʦʜʥʫ ʷʢʽʩʪʴ, ʘ ʾʭ ʝʢʦʩʠʩʪʝʤʠ ʧʦʯʠʥʘʶʪʴ ʜʝʛʨʘʜʫʚʘʪʠ. 

5.2 ɸʥʘʣʽʟ ʥʝʙʝʟʧʝʢ ʩʪʚʦʨʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʫʨʙʘʥʽʟʘʮʽʾ 

5.2.1 ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ 

ʇʦʢʘʟʥʠʢʠ ʚʧʣʠʚʫ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʚʦʜʥʽ ʩʠʩʪʝʤʠ ʦʭʦʧʣʶʶʪʴ ʟʤʽʥʠ ʧʦʢʨʠʚʫ 

ʚʦʜʦʟʙʽʨʥʠʭ ʙʘʩʝʡʥʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʚʦʜʫ ʜʦ ʾʾ ʧʦʩʪʘʯʘʥʥʷ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʦʯʢʦʚʠʤʠ ʡ ʜʠʬʫʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ, ̔ ʥʰʽ ʯʠʥʥʠʢʠ, ʱʦ ʤʦʞʫʪʴ 

ʜʽʷʪʠ ʩʠʥʝʨʛʽʡʥʦ. ʌʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʫ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʚʠʤʽʨʽ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚʪʨʘʪʠ 

ʾʭʥʴʦʾ ʷʢʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʽʜ ʫʨʙʦʛʝʥʥʠʤ ʪʠʩʢʦʤ.. 

ʂʽʣʴʢʽʩʪʴ ʚʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ 

ʷʢʦʩʪʽ. ɸʜʝʢʚʘʪʥʠʡ ʚʦʜʥʠʡ ʧʦʪʽʢ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ:: 

- ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʣʦʩʪʽ ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ  ̔ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ, ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʪʨʘʥʩʧʦʨʪʫ, ʝʥʝʨʛʝʪʠʢʠ ʪʦʱʦ; 

- ʟʙʝʨʝʞʝʥʥʷ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʨʦʟʚʝʜʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. 

ɯʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʢʦʝʬʽʮʽʻʥʪ ʂʩ-ʟ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʦʙʩʷʛʫ ʩʢʠʥʫʪʠʭ ʫ ʧʨʠʨʦʜʥʽ ʚʦʜʥʽ 

ʦʙôʻʢʪʠ ʜʦ ʟʘʙʨʘʥʠʭ ʧʨʽʩʥʠʭ ʚʦʜ. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʥʦʚʠʪʴ: 

ʂʩ-ʟ å 1 ï ʦʟʥʘʯʘʻ, ʱʦ ʦʙʩʷʛʠ ʟʘʙʦʨʫ ʚʦʜʠ ʟ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʦʙËʻʢʪʽʚ 

ʢʦʤʧʝʥʩʫʶʪʴʩʷ ʩʢʠʜʘʤʠ ʩʪʽʯʥʠʭ ʚʦʜ; 
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ʂʩ-ʟ < 1 ï ʥʝʧʦʚʝʨʥʝʥʥʷ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʚʦʜʠ ʫ ʧʨʠʨʦʜʥʽ ʚʦʜʥʽ ʦʙËʻʢʪʠ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʜʝʬʽʮʠʪʫ; 

ʂʩ-ʟ > 1 ï ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʷʢʽ ʧʽʩʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʢʠʜʘʶʪʴʩʷ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʡʤʠ.  

ʏʠʤ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʂʩ-ʟ, ʪʠʤ ʤʝʥʰʘ ʯʘʩʪʢʘ ʚʠʢʦʨʠʩʪʘʥʦʾ ʚʦʜʠ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʧʨʠʨʦʜʥʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʦʜʥʦʛʦ 

ʙʘʣʘʥʩʫ ʡ ʥʘʢʦʧʠʯʝʥʥʷ ʜʝʬʽʮʠʪʫ ʨʝʩʫʨʩʫ. ʉʪʫʧʽʥʴ ʚʠʩʥʘʞʝʥʥʷ ʚʦʜ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʩʧʝʮʠʬʽʢʦʶ ʨʝʛʽʦʥʽʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʂʩ-ʟ ̒  ʚʘʞʣʠʚʠʤ ʢʽʣʴʢʽʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʝʬʽʮʠʪʫ ʚʦʜʠ, ʨʝʟʫʣʴʪʘʪʠ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʨʘʥʞʫʚʘʥʥʷ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5.3.  

 

ʈʠʩʫʥʦʢ 5.3 ï ʈʘʥʞʫʚʘʥʥʷ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʂʩ-ʟ 
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ɼʽʘʛʨʘʤʘ ʧʦʢʘʟʫʻ, ʱʦ ʣʠʰʝ ʫ ʜʚʦʭ ʨʝʛʽʦʥʘʭ (ɺʦʣʠʥʩʴʢʽʡ ʪʘ ʂʠʾʚʩʴʢʽʡ) 

ʦʙʩʷʛʠ ʟʘʙʦʨʫ ʡ ʩʢʠʜʫ ʚʦʜʠ ʻ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʤʠ, ʪʦʜʽ ʷʢ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ, ʉʫʤʩʴʢʽʡ, 

ʏʝʨʢʘʩʴʢʽʡ ʽ ʏʝʨʥʽʚʝʮʴʢʽʡ ɸʊʆ ʫ ʚʦʜʦʡʤʠ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚʽʜ 70 ʜʦ 87 % 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʚʦʜʠ. 

ʇʦʟʠʪʠʚʥʠʡ ʙʘʣʘʥʩ ʩʢʠʜʫ ʥʘʜ ʟʘʙʦʨʦʤ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʨʝʚʘʞʥʦ ʟʘʭʽʜʥʽ 

(ɺʦʣʠʥʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ) ʪʘ ʍʘʨʢʽʚʩʴʢʫ ʦʙʣʘʩʪʽ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜʟʝʤʥʽ ʪʘ ʜʞʝʨʝʣʴʥʽ ʚʦʜʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʣʷ ʧʦʪʨʝʙ 

ʥʘʩʝʣʝʥʥʷ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʥʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʪʘ 

ʤʦʞʝ ʙʫʪʠ ʱʝ ʙʽʣʴʰ ʟʘʛʨʦʟʣʠʚʦʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʨʝʛʽʦʥʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʥʘʡʙʽʣʴʰ ʟʘʛʨʦʟʣʠʚʘ ʩʠʪʫʘʮʽʷ ʟʽ ʩʪʚʦʨʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʦʜʠ 

ʜʣʷ ʍʝʨʩʦʥʩʴʢʦʾ (ʂʩ-ʟ = 0,046), ʆʜʝʩʴʢʦʾ (ʂʩ-ʟ = 0,168) ʄʠʢʦʣʘʾʚʩʴʢʦʾ (ʂʩ-ʟ = 

0,318), ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ (ʂʩ-ʟ = 0,228) ʦʙʣʘʩʪʝʡ, ʱʦ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʩʠʥʝʨʛʝʪʠʯʥʠʤ ʚʧʣʠʚʦʤ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ ʢʣʽʤʘʪʫ ʩʪʝʧʦʚʦʾ ʪʘ ʣʽʩʦʩʪʝʧʦʚʦʾ 

ʟʦʥ, ʥʠʟʴʢʠʤ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʽʚ, ʚʠʩʦʢʠʤʠ ʚʠʪʨʘʪʘʤʠ ʚʦʜʠ 

ʥʘ ʤʝʣʽʦʨʘʮʽʶ ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. 

5.2.2 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʩʧʝʮʠʬʽʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʭʘʨʘʢʪʝʨʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʫʤʦʚʘʤʠ ʩʪʚʦʨʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʨʝʛʽʦʥʽʚ.  

ɺ ʪʘʙʣ. 5.1 ʧʦʜʘʥʦ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʦʙʯʠʩʣʝʥʠʭ ʟʘ ʜʘʥʠʤʠ [272] 

ʧʦʢʘʟʥʠʢʽʚ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʂʩ-ʟn ʽ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, ʤ3/ʣʶʜʠʥʫ, ɺʩʚ
n, ʟʘ ʨʝʛʽʦʥʘʤʠ 

ʋʢʨʘʾʥʠ.  
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ɺ ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʂʩ-ʟn = 0,13 ʚʽʜʧʦʚʽʜʘʻ 

ʂʩʟ = 1 (ʫ ʚʠʧʘʜʢʫ ɺʦʣʠʥʩʴʢʦʾ ʦʙʣʘʩʪʽ); ʂʩ-ʟn < 0,13 ʚʽʜʧʦʚʽʜʘʻ ʂʩ-ʟ < 1; ʂʩ-ʟn > 

0,13 ʚʽʜʧʦʚʽʜʘʻ ʂʩ-ʟ > 1.  

 

ʊʘʙʣʠʮʷ 5.1  ʅʦʨʤʘʣʽʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʠʪʦʤʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ 

ʚʦʜʠ ʪʘ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ (ʨʦʟʨʘʭʦʚʘʥʽ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʽ  

ʈʝʛʽʦʥ ɺʩʚ
n ʂʩ-ʟ

n ʈʝʛʽʦʥ ɺʩʚ
n ʂʩ-ʟ

n 
ɺʽʥʥʠʮʴʢʘ 0.038 0.079 ʄʠʢʦʣʘʾʚʩʴʢʘ 0.144 0.037 
ɺʦʣʠʥʩʴʢʘ 0.029 0.130 ʆʜʝʩʴʢʘ 0.086 0.016 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 0.331 0.096 ʇʦʣʪʘʚʩʴʢʘ 0.041 0.223 
ɼʦʥʝʮʴʢʘ 0.213 0.092 ʈʽʚʥʝʥʩʴʢʘ 0.058 0.086 
ɾʠʪʦʤʠʨʩʴʢʘ 0.030 0.095 ʉʫʤʩʴʢʘ 0.038 0.115 
ɿʘʢʘʨʧʘʪʩʴʢʘ 0 0.267 ʊʝʨʥʦʧʽʣʴʩʴʢʘ 0.012 0.164 
ɿʘʧʦʨʽʟʴʢʘ 0.653 0.104 ʍʘʨʢʽʚʩʴʢʘ 0.088 0.145 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 0.033 0.097 ʍʝʨʩʦʥʩʴʢʘ 1 0 
ʂʠʾʚʩʴʢʘ 0.394 0.130 ʍʤʝʣʴʥʠʮʴʢʘ 0.040 0.069 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 0.031 0.024 ʏʝʨʢʘʩʴʢʘ 0.100 0.111 
ʃʫʛʘʥʩʴʢʘ 0.009 0.251 ʏʝʨʥʽʚʝʮʴʢʘ 0.037 0.112 
ʃʴʚʽʚʩʴʢʘ 0.026 1 ʏʝʨʥʽʛʽʚʩʴʢʘ 0.089 0.146 

 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

ʇʽʨʩʦʥʘ ʤʽʞ ʧʠʪʦʤʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʚʽʞʦʾ ʚʦʜʠ ɺʩʚ
n ʪʘ ʜʝʬʽʮʠʪʦʤ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʂʩ-ʟ
n ʩʪʘʥʦʚʠʪʴ ï0,23. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʣʘʙʢʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʫ 

ʨʝʛʽʦʥʘʭ ʟ ʚʽʜʥʦʩʥʦ ʙʽʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʚʽʞʦʾ ʚʦʜʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʥʠʞʯʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʬʽʮʠʪʫ ʚʦʜʠ, ʧʨʦʪʝ ʟʘʣʝʞʥʽʩʪʴ ʻ 

ʥʝʟʥʘʯʥʦʶ ʡ ʩʪʘʪʠʩʪʠʯʥʦ ʩʣʘʙʢʦʶ. 

ʇʦʢʘʟʥʠʢʠ ʂʩ-ʟ
n ̔  ɺʩʚ

n  ʚʽʜʥʦʩʥʦ ̔ ʥʜʝʢʩʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ɯec.urb ʟʘ 

ʨʝʛʽʦʥʘʤʠ ʢʨʘʾʥʠ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 5.4. ɻʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʍʝʨʩʦʥʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, 

ʄʠʢʦʣʘʾʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ ɸʊʆ ʦʜʥʦʯʘʩʥʦ ̔ ʟ ʩʪʚʦʨʝʥʥʷʤ ʥʘʡʚʠʱʠʭ ʨʽʚʥʽʚ 

ʜʝʬʽʮʠʪʫ ʚʦʜʠ ʩʝʨʝʜ ʚʩʽʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ.  

ʇʦʻʜʥʘʥʥʷ ʯʠʥʥʠʢʽʚ ʚʠʩʥʘʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʫʤʦʚʣʝʥʝ ʷʢ 

ʧʨʠʨʦʜʥʠʤʠ ʢʣʽʤʘʪʠʯʥʦ-ʣʘʥʜʰʘʬʪʥʠʤʠ ʫʤʦʚʘʤʠ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʢʽʣʴʢʽʩʪʴ 
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ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʪʘʢ ʽ ʚʠʩʦʢʠʤ ʫʨʙʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ɯec.urb ʚʠʱʝ 

ʩʝʨʝʜʥʴʦʛʦ). 

 

ʈʠʩʫʥʦʢ 5.4 ï ɿʘʣʝʞʥʽʩʪʴ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʥʘʩʝʣʝʥʥʷʤ ʨʝʛʽʦʥʽʚ ʚʽʜ ʽʥʜʝʢʩʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ: 1 ï ɯec.urb; 2 ï ʢʦʝʬʽʮʽʻʥʪ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʂʩ-

ʟ
n; 3 ï ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ ʩʧʦʞʠʚʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ (ɺʩʚ)

ʥ; 4 ï ʣʽʥʽʷ ʪʨʝʥʜʫ 

ʧʦʢʘʟʥʠʢʘ (ʂʩ-ʟ)
ʥ 

 

ʉʠʥʝʨʛʽʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʩʧʨʠʯʠʥʷʻ ʜʝʛʨʘʜʘʮʽʶ ʜʞʝʨʝʣ, ʧʦʩʠʣʶʻ ʛʽʜʨʦ-

ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʡ ʧʦʛʣʠʙʣʶʻ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʫ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʚʦʜʠ. ʅʘʪʦʤʽʩʪʴ ʥʠʟʴʢʽ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʠʟʴʢʦʤʫ ʫʨʙʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʶ ʫ ʃʴʚʽʚʩʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ, 

ʏʝʨʥʽʛʽʚʩʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ, ʏʝʨʢʘʩʴʢʽʡ ʪʘ 

ʉʫʤʩʴʢʽʡ ʨʝʛʽʦʥʘʭ [227, 272]. 

ʇʦʜʽʙʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʭʘʨʘʢʪʝʨʥʠʡ ʽ ʜʣʷ 

ʨʝʛʽʦʥʽʚ ʟ ʚʠʩʦʢʠʤ ʟʥʘʯʝʥʥʷʤ (Iec.urb  > 0,4): ɺʽʥʥʠʮʴʢʦʤʫ, ɺʦʣʠʥʩʴʢʦʤʫ, 

RĮ = 0,589
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ʍʤʝʣʴʥʠʮʴʢʦʤʫ, ʍʘʨʢʽʚʩʴʢʦʤʫ, ʃʫʛʘʥʩʴʢʦʤʫ (ʟ ʦʛʣʷʜʦʤ ʥʘ ʤʦʞʣʠʚʫ 

ʥʝʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʘʥʠʭ ʥʘ ʥʝʧʽʜʢʦʥʪʨʦʣʴʥʠʭ ʫʢʨʘʾʥʩʴʢʽʡ ʚʣʘʜʽ ʪʝʨʠʪʦʨʽʷʭ). ʎʝ 

ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠ ʧʦʟʠʪʠʚʥʽ ʘʩʧʝʢʪʠ ʫʨʙʘʥʽʟʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʰʠʨʰʠʤʠ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʽʩʪ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤ ʧʦʚʪʦʨʥʦʛʦ 

ʡ ʟʚʦʨʦʪʥʦʛʦ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʟ ʧʦʚʥʠʤ ʦʭʦʧʣʝʥʥʷʤ ʥʘʩʝʣʝʥʥʷ 

ʦʙʣʽʢʦʤ ʽ ʟʘʭʦʜʘʤʠ ʝʢʦʥʦʤʽʾ ʧʠʪʥʦʾ ʚʦʜʠ.   

ʇʨʦʚʝʜʝʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʚʽʞʦʾ ʚʦʜʠ ɺʩʚn ʪʘ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʂʩ-ʟn ʚʽʜʥʦʩʥʦ ɯec.urb
n ʪʘ ɯedu

n, ɦ ʦ 

ʚʠʷʚʠʚ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʭʘʨʘʢʪʝʨʽ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʟ ̔ ʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ʢʦʜ ʧʦʜʘʥʦ ʚ ɼʦʜʘʪʢʫ ʃ). ɺʽʜʤʽʪʠʤʦ, ʱʦ ʜʝʷʢʽ 

ʨʝʛʽʦʥʠ (ʥʘʧʨʠʢʣʘʜ, ɼʦʥʝʮʴʢʘ, ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʽ) ʚʠʩʪʫʧʘʶʪʴ ʷʢ çʚʠʢʠʜʠè, 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʯʠ ʥʘ ʩʪʘʪʠʩʪʠʢʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʪʨʝʙʫ ʦʢʨʝʤʦʛʦ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ɺʩʚ
n ʚʽʜ ɯec.urb

n ʚʠʷʚʠʣʘ 

ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʤʽʨʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ, ʭʦʯʘ ʝʬʝʢʪ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʚʠʩʦʢʠʤ. ɼʣʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʂʩ-ʟ
n ʟʚôʷʟʦʢ ʽʟ ɯec.urb

n ʚʠʷʚʠʚʩʷ ʩʣʘʙʢʠʤ 

ʥʝʛʘʪʠʚʥʠʤ, ʱʦ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʜʝʬʽʮʠʪʫ 

ʚʦʜʠ ʫ ʨʝʛʽʦʥʘʭ ʟ ʚʠʱʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʇʦʨʽʚʥʷʥʥʷ ʟ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʧʦʢʘʟʘʣʦ ʜʝʱʦ 

ʽʥʰʠʡ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʝʡ. ɼʣʷ ɺʩʚ
n ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʣʘʙʢʘ ʧʦʟʠʪʠʚʥʘ 

ʢʦʨʝʣʷʮʽʷ, ʧʦʜʽʙʥʘ ʟʘ ʥʘʧʨʷʤʢʦʤ ʜʦ ɯec.urb
n, ʧʨʦʪʝ ʤʝʥʰ ʩʪʘʙʽʣʴʥʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʟʥʘʯʥʫ ʨʦʣʴ ʜʦʜʘʪʢʦʚʠʭ ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ɺʦʜʥʦʯʘʩ ʜʣʷ ʂʩ-

ʟ
n ʚʽʜʟʥʘʯʝʥʦ ʱʝ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʟ ɯedu

n, ɦʦ ʧʽʜʢʨʝʩʣʶʻ 

ʚʧʣʠʚ ʦʟʥʘʯʝʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʽʰʠʭ ʧʨʘʢʪʠʢ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʾʭ ʜʝʬʽʮʠʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʦʙʠʜʚʘ ʽʥʜʠʢʘʪʦʨʠ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ 

ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʚʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʽʟ 
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ʧʦʢʘʟʥʠʢʘʤʠ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʪʝ ʽʟ ʨʽʟʥʠʤ ʘʢʮʝʥʪʦʤ (ʨʠʩ. . 

ɯʥʜʝʢʩ ɯedu
n ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʠʷʚʣʷʻ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʷʢʽʩʥʠʭ ʘʩʧʝʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʟʦʢʨʝʤʘ ʫ ʢʦʥʪʝʢʩʪʽ ʜʝʬʽʮʠʪʫ ʚʦʜʠ. 

5.3 ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ  

5.3.1 ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʝʤʽʩʽʡ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʚ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʫʨʙʦʛʝʥʥʦʩʪʽ 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘ ʧʝʨʽʦʜ 

1995ï2020 ʨʨ. ʫ ʟʽʩʪʘʚʣʝʥʥʽ ʟ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ [29, 

273], (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ). (ʨʠʩ. 5.5). 

 

ʈʠʩʫʥʦʢ 5.5  ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘ ʧʝʨʝʩʫʚʥʠʭ 

ʜʞʝʨʝʣ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ: 1 ï ʧʠʪʦʤʽ ʚʠʢʠʜʠ, ʢʛ/ʦʩʦʙʫ, ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ Vʧʠʪ.ʩʪʘʮ.; 2 ï ʧʠʪʦʤʽ ʚʠʢʠʜʠ, ʢʛ/ʦʩʦʙʫ, ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ 
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ʜʞʝʨʝʣ Vʧʠʪ.ʧʝʨʝʩ; 3 ï ʨʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ, %; 4  ʣʽʥʽʷ ʪʨʝʥʜʫ Vʧʠʪ.ʩʪʘʮ.; 5  ʣʽʥʽʷ 

ʪʨʝʥʜʫ Vʧʠʪ.ʧʝʨʝʩ 

 

ʇʦʚʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʫʨʙʘʥʽʟʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʽʩʪʦʪʥʠʤ (ʫ 1,8 ʨʘʟʽʚ) 

ʟʥʠʞʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʥʘ ʦʜʥʫ ʦʩʦʙʫ. ʎʷ 

ʨʝʛʨʝʩʽʷ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʜʘʥʠʤʠ çOur world in dataè [274], ʜʝ ʩʤʝʨʪʥʽʩʪʴ ʚʽʜ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʦʚʽʪʨʷ ʚ ʋʢʨʘʾʥʽ ʫ 1995ï2015 ʨʨ. ʟʤʝʥʰʠʣʘʩʷ ʫ 1,74 ʨʘʟʘ (ʟ 

104,3 ʜʦ 82,9 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ). ʅʘʪʦʤʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʩʢʦʨʦʯʫʚʘʣʠʩʷ ʧʨʠʙʣʠʟʥʦ ʚ ʰʽʩʪʴ ʨʘʟʽʚ ʧʦʚʽʣʴʥʽʰʝ, ʘ ʟʘ ʦʩʪʘʥʥʽ 

ʯʦʪʠʨʠ ʨʦʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʶʜʠʥʫ ʥʘʚʽʪʴ ʟʨʦʩʣʦ ʫ 1,13 ʨʘʟʘ (ʟ 37,7 ʜʦ 42,6 

ʢʛ/ʦʩʦʙʫ). ɿʘ ʜʘʥʠʤʠ [273], ʟʨʦʩʣʠ ʡ ʚʠʢʠʜʠ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: SO   ʟ 17,6 

ʪʠʩ. ʪ (2016 ʨ.) ʜʦ 20,9 ʪʠʩ. ʪ (2020 ʨ.), NO   ʟʽ 164,3 ʜʦ 189,9 ʪʠʩ. ʪ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʦʞ, ʫʨʙʘʥʽʟʘʮʽʡʥʠʡ ʧʨʦʮʝʩ, ʚ ʮʽʣʦʤʫ ʧʦ ʢʨʘʾʥʽ, ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʥʘ ʩʢʦʨʦʯʝʥʥʽ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. ʅʘʪʦʤʽʩʪʴ, ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ 

ʥʘʨʦʱʫʻʪʴʩʷ ʥʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ. 

ɼʝʛʨʘʜʘʮʽʶ ʡ ʥʝʙʝʟʧʝʢʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʨʘʜʠʮʽʡʥʦ ʧʦʚôʷʟʫʶʪʴ ʟ 

ʫʨʙʘʥʽʟʘʮʽʻʶ ʪʘ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʻʶ. ʇʨʦʪʝ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʦʜʠʥʠʮʽ ̔ ʩʪʦʪʥʦ 

ʨʽʟʥʷʪʴʩʷ ʟʘ ʨʦʟʤʽʱʝʥʥʷʤ ʦʙôʻʢʪʽʚ ʪʝʭʥʦʩʬʝʨʠ, ʱʽʣʴʥʽʩʪʶ ʡ ʩʪʨʫʢʪʫʨʦʶ 

ʨʦʟʩʝʣʝʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʨʽʦʨʠʪʝʪʠ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʚʠʢʠʜʽʚ. ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʫ 2020 ʨ. ʜʣʷ ɸʊʆ ̔ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ 

ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʠʩ. 5.6). ʅʘ ʛʽʩʪʦʛʨʘʤʽ ʨʝʛʽʦʥʠ ʚʧʦʨʷʜʢʦʚʘʥʽ ʟʘ 

ʽʥʜʝʢʩʘʤʠ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ɯedu) ̔ʟ ʟʘʟʥʘʯʝʥʥʷʤ ʾʭ ʯʠʩʣʦʚʠʭ 

ʟʥʘʯʝʥʴ. ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʣʘ ʟʤʦʛʫ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʠʟʢʫ 

ʫʟʘʛʘʣʴʥʝʥʴ. 

ʇʦ-ʧʝʨʰʝ, ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʯʠʥʥʠʢʽʚ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʣʦʚʠʭ ʚʠʢʠʜʽʚ ʚʽʜ ʦʙʦʭ ʪʠʧʽʚ 

ʜʞʝʨʝʣ. ɺʦʜʥʦʯʘʩ ʚʠʷʚʣʝʥʦ ʩʫʪʪʻʚʽ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʫʨʙʘʥʽʟʘʮʽʾ 

ʪʘ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚ ʦʢʨʝʤʠʭ ʦʙʣʘʩʪʷʭ. 
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ʇʦ-ʧʝʨʰʝ, ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʥʠʞʯʠʤ ʨʽʚʥʝʤ 

ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ ʧʦʷʩʥʶʶʪʴʩʷ ʨʦʟʤʽʱʝʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘʬʪʦʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

(ʤ. ɹʦʨʠʩʣʘʚ), ʚʫʛʽʣʴʥʦʾ (ʤ. ʏʝʨʚʦʥʦʛʨʘʜ), ʭʽʤʽʯʥʦʾ (ʤ. ʉʦʢʘʣʴ) ʪʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ (ʤ. ʉʦʢʘʣʴ). ɿʥʘʯʥʽ ʦʙʩʷʛʠ ʧʝʨʝʩʫʚʥʠʭ ʚʠʢʠʜʽʚ ʧʦʚôʷʟʘʥʽ ʟ 

ʜʽʷʣʴʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ ʤ. ʉʪʨʠʡ, ʘ ʪʘʢʦʞ ʽʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ 

ʧʨʠʢʦʨʜʦʥʥʠʭ ʽ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʠʭ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ. 

 

 

ʈʠʩʫʥʦʢ 5. 6  ɻʽʩʪʦʛʨʘʤʘ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ Iedu 

 

ɺʢʨʘʡ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʠʜʽʚ ʫ ʚʠʩʦʢʦ ʫʨʙʘʥʽʟʦʚʘʥʽʡ ʃʫʛʘʥʩʴʢʽʡ 

ʦʙʣʘʩʪʽ, ʡʤʦʚʽʨʥʦ, ʟʫʤʦʚʣʝʥʽ ʙʨʘʢʦʤ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʟ ʥʝʧʽʜʢʦʥʪʨʦʣʴʥʠʭ 

ʪʝʨʠʪʦʨʽʡ. ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʥʠʟʴʢʠʤʠ ʚʠʢʠʜʘʤʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʫ 

ʍʤʝʣʴʥʠʮʴʢʽʡ ʪʘ ɺʦʣʠʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʽ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ Iedu 

ʧʦʷʩʥʶʶʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ Iedu ʚʨʘʭʦʚʘʥʦ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ 
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ʥʘʩʝʣʝʥʥʷ ʟʘ ʫʤʦʚ ʦʙʤʝʞʝʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʘʞʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (52,3 % ʜʣʷ ɺʦʣʠʥʩʴʢʦʛʦ ʪʘ 57,7 % ʜʣʷ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʨʝʛʽʦʥʽʚ). 

ʇʦ-ʜʨʫʛʝ, ʧʝʨʝʚʘʞʘʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʬʽʢʩʦʚʘʥʦ 

ʣʠʰʝ ʫ ʧôʷʪʠ ʨʝʛʽʦʥʘʭ  ɺʽʥʥʠʮʴʢʦʤʫ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʤʫ, ɼʦʥʝʮʴʢʦʤʫ, 

ɿʘʧʦʨʽʟʴʢʦʤʫ ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʤʫ. ʇʨʠ ʮʴʦʤʫ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʽ 

ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ ʩʫʤʘʨʥʽ ʦʙʩʷʛʠ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 60 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. 

ʅʘʪʦʤʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʽ ʝʤʽʩʽʾ ʜʦʤʽʥʫʶʪʴ ʫ ʙʽʣʴʰʦʩʪʽ ʦʙʣʘʩʪʝʡ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʻ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʚ 

ʨʝʛʽʦʥʘʭ ʽʟ ʚʠʩʦʢʠʤ ʫʨʙʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ʊʘʢ, ʫ 2020 ʨ. ʾʭ ʦʙʩʷʛʠ 

ʩʪʘʥʦʚʠʣʠ 154,15 ʪʠʩ. ʪ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 113,62 ʪʠʩ. ʪ ʫ 

ʍʘʨʢʽʚʩʴʢʽʡ ʽ ʜʦʩʷʛʣʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ  382,61 ʪʠʩ. ʪ ʫ ʂʠʾʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʩʪʦʣʠʮʽ ʥʘ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ. 

5.3.2 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʤʽʩʴʢʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʨʝʛʽʦʥʘʭ 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚʠʟʥʘʯʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ Urbstat
n, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʯʘʩʪʢʫ ʚʠʢʠʜʽʚ ʤʽʩʴʢʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʫ 

ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʠʭ ʦʙʩʷʛʘʭ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʥʝʩʦʢ ʤʽʩʴʢʠʭ ʜʞʝʨʝʣ 

ʫ ʬʦʨʤʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ [278]. ɿʥʘʯʝʥʥʷ 

Urbstat ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʜʥʦʩʥʦ ̔ʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ʨʠʩ. 5.7) . 

ɺʥʝʩʦʢ ʤʽʩʴʢʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʫ ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ 

ʦʮʽʥʶʚʘʚʩʷ ʟʘ ʥʦʨʤʦʚʘʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ Urbstat
n, ʨʦʟʨʘʭʦʚʘʥʠʤ ʷʢ ʯʘʩʪʢʘ 

ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪ ʫ ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʠʭ ʚʠʢʠʜʘʭ: 

Ὗὶὦ
В ὠ

ὠ
ȟ υȢρ 
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ʜʝ: ὠ ï ʚʠʢʠʜʠ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ i-ʛʦ ʤʽʩʪʘ j-ʛʦ ʨʝʛʽʦʥʫ; ὠ ï ʩʫʤʘʨʥʽ 

ʚʠʢʠʜʠ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ j-ʛʦ ʨʝʛʽʦʥʫ  

ʃʽʥʽʷ ʪʨʝʥʜʫ ʽʥʜʠʢʘʪʦʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʜʝʤʦʥʩʪʨʫʻ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ 

ʽʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ: ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ (Urbstat)Ŵ ʪʘ (ɯec.urb)Ŵ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ (R = 0,67).  

 

ʈʠʩʫʥʦʢ 5.7 ï ʇʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʤʽʩʴʢʠʤʠ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʽʜʥʦʩʥʦ ̔ʥʜʠʢʘʪʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ: 1 ï 

(Urbʩʪʘʮ)
n; 2 ï (ɯec.urb)n; 3 ïʣʽʥʽʷ ʪʨʝʥʜʫ ʧʦʢʘʟʥʠʢʘ (ɯec.urb)n    

 

ɺʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʦʙʦʭ ʽʥʜʠʢʘʪʦʨʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʫʨʙʦʛʝʥʥʦʩʪʽ ʨʝʛʽʦʥʫ ʪʘ ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʥʝʩʦʢ ʤʽʩʴʢʠʭ ʚʠʢʠʜʽʚ ʫ ʨʝʛʽʦʥʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʅʘʪʦʤʽʩʪʴ ʦʙʣʘʩʪʽ ʟ 

ʥʝʚʝʣʠʢʠʤʠ ʤʽʩʪʘʤʠ ʡ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʬʦʨʤʫʶʪʴ ʦʙʤʝʞʝʥʠʡ 

ʚʢʣʘʜ ʫ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʦ 

RĮ = 0,4514
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ʆʙʣʘʩʪʽ ʋʢʨʘʾʥʠ, ʚʧʦʨʷʜʢʦʚʘʥʽ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 
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ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʫʨʙʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʆʪʞʝ, ʽʥʜʠʢʘʪʦʨʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ 

ʫʨʙʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʬʦʨʤʫʻ ʥʘʫʢʦʚʫ ʦʩʥʦʚʫ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʤʽʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ. 

5.4 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʤʽʩʪ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʤʽʩʴʢʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ. ʄʽʩʪʘ ʩʧʦʞʠʚʘʶʪʴ ʤʘʪʝʨʽʘʣʠ ʪʘ ʝʥʝʨʛʽʶ  ʚʦʜʫ, ʘʪʤʦʩʬʝʨʥʠʡ 

ʢʠʩʝʥʴ, ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʧʨʦʤʠʩʣʦʚʽ ʪʦʚʘʨʠ ʡ ʩʠʨʦʚʠʥʫ ʜʣʷ ʾʭ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʘʣʠʚʦ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. ʋ ʧʨʦʮʝʩʽ ʩʧʦʞʠʚʘʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ 

ʚʽʜʭʦʜʠ, ʩʝʨʝʜ ʷʢʠʭ ð ʛʘʟʦʧʦʜʽʙʥʽ ʟʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʘʝʨʦʟʦʣʽ. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ çʤʽʩʴʢʝ ʜʠʭʘʥʥʷè ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʦʛʣʠʥʘʥʥʷ ʯʠʩʪʦʛʦ 

ʧʦʚʽʪʨʷ, ʥʘʩʘʤʧʝʨʝʜ ʘʪʤʦʩʬʝʨʥʦʛʦ ʢʠʩʥʶ, ʪʘ ʜʠʩʠʧʘʮʽʶ ʧʝʨʚʠʥʥʠʭ ʽ 

ʚʪʦʨʠʥʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʘʪʤʦʩʬʝʨʠ. ɻʘʟʦʧʦʜʽʙʥʽ ʜʦʤʽʰʢʠ ʪʘ ʟʚʘʞʝʥʽ ʪʚʝʨʜʽ 

ʯʘʩʪʢʠ ʫ ʚʠʛʣʷʜʽ ʘʝʨʦʟʦʣʽʚ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ ʪʠʩʷʯ ʢʽʣʦʤʝʪʨʽʚ, 

ʨʦʙʣʷʯʠ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʟʘʛʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ [279].     

ʂʨʽʤ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ (ɿʈ) ʥʘ ʷʢʽʩʪʴ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʽʩʥʫʶʪʴ ʽ ʥʝʧʨʷʤʽ ʝʬʝʢʪʠ, ʟʫʤʦʚʣʝʥʽ ʟʤʽʥʘʤʠ ʫʤʦʚ ʾʭ 

ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʤʽʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ. ʋʨʙʘʥʽʟʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ ʟʘʟʥʘʶʪʴ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʫʥʘʩʣʽʜʦʢ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʛʨʽʚʫ 

ʪʝʨʠʪʦʨʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ çʦʩʪʨʦʚʽʚ ʪʝʧʣʘè. ʎʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ 

ʚʽʪʨʦʚʦʛʦ ʨʝʞʠʤʫ, ʢʽʣʴʢʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʦʧʘʜʽʚ, ʱʦ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʮʠʨʢʫʣʷʮʽʶ ʧʦʚʽʪʨʷ. ɺʠʩʦʢʦʧʦʚʝʨʭʦʚʘ ʟʘʙʫʜʦʚʘ ʩʪʚʦʨʶʻ çʝʬʝʢʪ ʢʘʥʴʡʦʥʫè, 

ʟʤʽʥʶʶʯʠ ʫʤʦʚʠ ʘʝʨʘʮʽʾ, ʘ ʟʘʙʨʫʜʥʶʚʘʯʽ ʤʦʞʫʪʴ ʧʝʨʝʥʦʩʠʪʠʩʷ ʥʘʚʽʪʴ ʫ 

ʥʘʧʨʷʤʢʘʭ, ʧʨʦʪʠʣʝʞʥʠʭ ʧʝʨʝʚʘʞʘʶʯʠʤ ʚʽʪʨʘʤ. 

ʆʩʘʜʞʝʥʥʶ ʘʝʨʦʟʦʣʽʚ ʧʝʨʝʰʢʦʜʞʘʻ ʫʨʙʦʛʝʥʥʦ-ʛʝʨʤʝʪʠʟʦʚʘʥʘ ʧʦʚʝʨʭʥʷ 

(ʘʩʬʘʣʴʪ, ʙʝʪʦʥ, ʜʘʭʠ ʙʫʜʽʚʝʣʴ), ʪʦʜʽ ʷʢ ʟʥʠʱʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʥʠʞʫʻ 
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ʙʽʦʭʽʤʽʯʥʫ ʟʜʘʪʥʽʩʪʴ ʫʨʙʦʝʢʦʩʠʩʪʝʤ ʜʦ ʘʩʠʤʽʣʷʮʽʾ ʜʦʤʽʰʦʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʢʠʜʠ ʩʧʨʘʚʣʷʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ, ʧʨʦʜʦʚʦʣʴʯʫ 

ʙʝʟʧʝʢʫ, ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʦʩʠʣʶʶʪʴ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʨʦʟʦʨʦʩʪʽ 

ʡ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʘʪʤʦʩʬʝʨʠ, ʦʢʠʩʣʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʾʾ ʥʠʞʥʽʭ ʰʘʨʽʚ, 

ʨʫʡʥʫʚʘʥʥʷ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. 

ɹʝʟʧʝʯʥʝ ʘʪʤʦʩʬʝʨʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʪʘʢʠʡ ʡʦʛʦ ʩʪʘʥ, ʟʘ 

ʷʢʦʛʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘʜʚʘʞʣʠʚʽ ʝʢʦʩʠʩʪʝʤʥʽ ʬʫʥʢʮʽʾ ʟ ʘʩʠʤʽʣʷʮʽʾ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʽʜʭʦʜʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ ʥʘ ʨʽʚʥʽ, ʥʝʦʙʭʽʜʥʦʤʫ 

ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [205]. 

ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʩʫʤʘʨʥʠʭ ʚʠʢʠʜʽʚ ɿʈ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 189 ʤʽʩʪ 

ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʚʠʢʠʜʽʚ ʪʠʤʯʘʩʦʚʦ 

ʦʢʫʧʦʚʘʥʠʭ ʤʽʩʪ). ʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʟʘ ʧʘʨʘʤʝʪʨʦʤ Vurbst.s, ʚʠʷʚʠʣʦ ʟʥʘʯʥʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ: ʚʽʜ 495,96 ʪʠʩ. ʪ ʫ ɼʦʥʝʮʴʢʽʡ ʜʦ 0,52 ʪʠʩ. ʪ ʫ ɿʘʢʘʨʧʘʪʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ, ̫ʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5.8 (ʟʘ ʜʘʥʠʤʠ [214, 230]).  

ʅʝʦʙʭʽʜʥʝ ʚʽʜʤʽʪʠʪʠ ʥʝʧʦʚʥʦʪʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ ʚʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʜʘʥʠʭ ʟ ʤʽʩʪ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʠʤʯʘʩʦʚʦ 

ʦʢʫʧʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɿʦʢʨʝʤʘ, ʚʠʢʠʜʠ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʃʫʛʘʥʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʷʢʦʾ ʦʮʽʥʶʚʘʣʠʩʴ ʥʘ ʨʽʚʥʽ 444 ʪʠʩ. ʪ ʚ 2013 ʨ. [214]. 

ɿ ʤʝʪʦʶ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚ ʤʘʩʰʪʘʙʽ ʨʝʛʽʦʥʫ ʦʙʯʠʩʣʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʽʚ (nurbst.s) ̫ ʢ ʯʘʩʪʢʫ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʜ ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʠʭ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢ Vurbst.s ʙʫʚ 

ʥʦʨʤʘʣʽʟʦʚʘʥʠʡ ʟʘ ʜʚʦʢʨʦʢʦʚʦʶ ʣʦʛʘʨʽʬʤʽʯʥʦ ʤʘʢʩʠʤʘʣʴʥʦ-ʤʽʥʽʤʘʣʴʥʦ  ʁ

ʩʭʝʤʦʶ ʟ ʦʪʨʠʤʘʥʥʷʤ ʧʘʨʘʤʝʪʨʫ (Vurbst.s)
nl, ʜʣ ̫ʚʨʘʭʫʚʘʥʥʷʤ ʚʝʣʠʢʦʛʦ ʨʦʟʢʠʜʫ 

ʟʥʘʯʝʥʴ ʚʠʢʠʜʽʚ ʟʘ ʦʙʣʘʩʪʷʤʠ; ʢʦʝʬʽʮʽʻʥʪ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʛʽʦʥʽʚ (nurbst.s) ʪʘ ʽʥʜʝʢʩ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ-ʤʽʥʽʤʘʣʴʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʟ 

ʦʪʨʠʤʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ (nurbst.s)
n, ɯedu

 n, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʧʦʜʚʥʦ ʚ ʪʘʙʣ. 1 ɼʦʜʘʪʢʫ 
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ʃ, ʘ ʢʦʜ ʦʙʯʠʩʣʝʥʴ Python ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʙʽʙʣʽʦʪʝʢ Matplotlib ʪʘ Seaborn  ʫ 

ɼʦʜʘʪʢʫ ʄ. 

 

ʈʠʩʫʥʦʢ 5.8 ï ʈʘʥʞʫʚʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʩʫʤʘʨʥʠʤʠ 

ʚʠʢʠʜʘʤʠ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, ʷʢʝ ʜʦʨʽʚʥʶʻ 0,796 (ʪʘʙʣ. 5.2), 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ.  

 

ʊʘʙʣʠʮʷ 5.2  ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ (Vurbst.s)
nl ̔  

(nurbst.s)
n 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ ʇʽʨʩʦʥʘ 0,796 

     p-ʟʥʘʯʝʥʥʷ 3,3Ĭ10-6 

ʂʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ 0,791 

     p-ʟʥʘʯʝʥʥʷ 4,15Ĭ10-6 

ʂʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ 0,623 
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st.s,.ʪʠʩ.ʪ
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ʁʦʛʦ p-ʟʥʘʯʝʥʥʷ < 0,05 ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʚʠʷʚʣʝʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ. ɸʥʘʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʦ ʽ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʉʧʽʨʤʝʥʘ  0,791, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʾ ʧʦʟʠʪʠʚʥʦʾ ʤʦʥʦʪʦʥʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. ɹʣʠʟʴʢʝ 

ʟʥʘʯʝʥʥʷ ʜʚʦʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʪʪʻʚʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ 

ʣʽʥʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʚôʷʟʢʫ ʤʽʞ ʟʤʽʥʥʠʤʠ. ʂʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ, ʷʢʠʡ ʦʮʽʥʶʻ 

ʩʪʫʧʽʥʴ ʫʟʛʦʜʞʝʥʦʩʪʽ ʨʘʥʞʫʚʘʥʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʤʽʥʥʠʭ, ʩʪʘʥʦʚʠʪʴ 0,623. 

ʁʦʛʦ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʇʽʨʩʦʥʘ ʽ ʉʧʽʨʤʝʥʘ 

ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʦʚʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʘ ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʻ ʽʩʥʫʚʘʥʥʷ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ. ʆʪʞʝ, ʢʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʧʦʤʽʨʥʫ ʧʦʟʠʪʠʚʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʫ ʧʦʨʷʜʢʫ ʨʘʥʞʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʦʙʦʭ 

ʟʤʽʥʥʠʭ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ (Vurbst.s)
nl ʪʘ ʽʥʜʝʢʩʦʤ 

ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ɯedu)
 n ʟʜʽʡʩʥʝʥʦ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʤʝʪʦʜʠʢʦʶ, 

ʘ ʚʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.3. 

 

ʊʘʙʣʠʮʷ 5.3 ⱷ ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ (nurbst.s)
n ʽ (ɯedu)

n 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ ʇʽʨʩʦʥʘ 0,275 

ʂʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ 0,335 

ʂʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ 0,227 

 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, ʷʢʝ ʩʪʘʥʦʚʠʪʴ 0,275, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʩʣʘʙʢʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ (nurbst.s)
n ʽ 

(ɯedu)
n. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʦʜʥʦʛʦ ʟ ʥʠʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʻʶ 

ʜʦ ʟʨʦʩʪʘʥʥʷ ʽʥʰʦʛʦ, ʧʨʦʪʝ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ ʻ ʥʝʟʥʘʯʥʠʤ. ʂʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ 

(0,335) ̔ ʂʝʥʜʘʣʣʘ (0,227) ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪ ɹʩʣʘʙʢʠʡ ʤʦʥʦʪʦʥʥʠʡ ʟʚôʷʟʦʢ ̔ 

ʧʦʤʽʨʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʨʘʥʞʫʚʘʥʥʷ ʟʤʽʥʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʽ ʪʨʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʫ, ʘʣʝ ʩʣʘʙʢʫ ʧʦʟʠʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

(nurbst.s)
n ʪʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʧʦʢʘʟʥʠʢʘ (Vurbst.s)
nl ʪʘ (ɯedu)

n ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣʠʮʽ 5.4. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ (0,547), ʚʢʘʟʫʻ ʥʘ 
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ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʫ ʤʽʩʪʘʭ. 

 

ʊʘʙʣʠʮʷ 5.4 ⱷ ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ Vurbst.s
nl ̔  ɯedu

n 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ ʇʽʨʩʦʥʘ 0,547 

ʂʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ 0,481 

ʂʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ 0,343 

 

ʂʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ (0,481) ʜʝʤʦʥʩʪʨʫʻ ʧʦʤʽʨʥʠʡ ʤʦʥʦʪʦʥʥʠʡ ʟʚôʷʟʦʢ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʫʟʛʦʜʞʝʥʝ ʟʨʦʩʪʘʥʥʷ ʦʜʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʰʦʛʦ, 

ʥʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʨʦʛʦʾ ʣʽʥʽʡʥʦʩʪʽ. ʂʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ (0,355) 

ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʫ ʫʟʛʦʜʞʝʥʽʩʪʴ ʨʘʥʞʫʚʘʥʥʷ ʟʤʽʥʥʠʭ, ʱʦ ʜʦʜʘʪʢʦʚʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʘʙʽʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʨʷʤʦʛʦ ʟʚôʷʟʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʢʘʟʥʠʢ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪ 

ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ Vurbst.s
nl ʜʝʤʦʥʩʪʨʫʻ ʚʠʱʠʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ ʟ ʽʥʜʝʢʩʦʤ 

ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʥʽʞ (nurbst.s)
n, ʟʘ ʚʩʽʤʘ ʪʨʴʦʤʘ ʤʝʪʦʜʘʤʠ 

ʦʮʽʥʶʚʘʥʥʷ  ʇʽʨʩʦʥʘ, ʉʧʽʨʤʝʥʘ ʪʘ ʂʝʥʜʘʣʣʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʽʚ 

ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʫ ʤʽʩʪʘʭ ʟʨʦʩʪʘʻ ʽ ʾʭ ʯʘʩʪʢʘ ʫ ʟʘʛʘʣʴʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʚʠʢʠʜʽʚ ʨʝʛʽʦʥʫ. ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ ʪʠʧʦʚʫ 

ʧʦʰʠʨʝʥʽʩʪʴ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʨʝʛʽʦʥʽʚ. 
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5.5 ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʪʘ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

5.5.1 ʈʘʥʞʫʚʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʤʽʩʪ 

ʦʙʣʘʩʥʦʛʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʚʘʣʦʚʽ ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʧʠʪʦʤʽ ʧʦʢʘʟʥʠʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ. ɿʦʢʨʝʤʘ, 

ʨʦʟʨʘʭʦʚʘʥʦ (ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʱʦʜʦ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2021 ʨʦʢʫ [29] ʪʘ ʧʣʦʱʽ ʾʭʥʽʭ ʪʝʨʠʪʦʨʽʡ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʜʞʝʨʝʣ [214]): 

 Lʪʝʨ (ʪ/ʢʤĮ)  ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʪʝʨʠʪʦʨʽʾ; 

 Lʦʩʦʙʘ (ʢʛ/ʦʩʦʙʫ)  ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʨʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ 

ʚʝʣʠʯʠʥʘʤʠ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʠʪʦʤʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʠʩ. 5.9). 

ɸʥʘʣʽʟ ʛʽʩʪʦʛʨʘʤʠ ʥʘ ʨʠʩ. 5.9 ʟʘʩʚʽʜʯʠʚ, ʱʦ ʨʘʥʛʠ ʦʙʣʘʩʪʝʡ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ Lʪʝʨ ̔  Lʦʩʦʙʘ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʟʙʽʛʘʶʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʩʪʨʫʢʪʫʨʽ ʨʦʟʩʝʣʝʥʥʷ ʪʘ ʱʽʣʴʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ. ɺʠʥʷʪʦʢ 

ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ ɼʦʥʝʮʴʢʘ ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʦʚʥʝ ʩʧʽʚʧʘʜʽʥʥʷ ʨʘʥʛʦʚʠʭ ʧʦʟʠʮʽʡ ʟʘ ʦʙʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʟʘʛʘʣʴʥʠʭ ʦʙʩʷʛʘʭ ʚʠʢʠʜʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʝʚʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʟʤʽʥ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʪʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ. 

ɺʦʜʥʦʯʘʩ, ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʯʠ ʦʩʦʙʫ ʤʦʞʝ 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʴ ʫ ʨʝʛʽʦʥʘʭ ʽʟ ʧʦʜʽʙʥʠʤʠ ʩʫʤʘʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ (ɼʦʜʘʪʦʢ ʃ). ʅʘʧʨʠʢʣʘʜ, ʍʘʨʢʽʚʩʴʢʘ ʪʘ ʏʝʨʢʘʩʴʢʘ ʨʝʛʽʦʥʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ Lʪʝʨ, ʭʦʯʘ ʚʥʝʩʦʢ ʤʽʩʪ ʫ ʨʝʛʽʦʥʘʣʴʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʩʫʪʪʻʚʦ ʨʽʟʥʠʪʴʩʷ. 



249 

 

 

ʈʠʩʫʥʦʢ 5.9 ï ʈʘʥʞʫʚʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʟʘ 

ʝʢʦʣʦʛʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ 

 

ɸʥʘʣʦʛʽʯʥʦ, ʫ ʇʦʣʪʘʚʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ ʪʘ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ 

ʧʦʢʘʟʥʠʢ Lʪʝʨ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʜʽʙʥʠʤ, ʧʦʧʨʠ ʙʽʣʴʰ ʥʽʞ ʪʨʠʢʨʘʪʥʫ ʨʽʟʥʠʮʶ ʫ 

ʚʘʣʦʚʠʭ ʚʠʢʠʜʘʭ (ɼʦʜʘʪʦʢ ʃ). ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 2 ʢʛ/ʦʩʦʙʫ (ɿʘʢʘʨʧʘʪʪ)̫ ʜʦ 323 

ʢʛ/ʦʩʦʙʫ (ɼʦʥʝʯʯʠʥʘ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʨʽʟʥʦʨʽʜʥʽʩʪʴ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʥʘ 

ʤʝʰʢʘʥʮʽʚ ʤʽʩʪ. 

ɺʠʟʥʘʯʝʥʽ ʧʠʪʦʤʽ ʧʦʢʘʟʥʠʢʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ʩʪʘʣʦʛʦ ʤʽʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 
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ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

5.5.2 ɸʥʘʣʽʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʥʘ ʪʝʨʠʪʦʨʽʶ ʽ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ ʚʽʜʥʦʩʥʦ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʨʙʘʥʽʟʘʮʽʾ 

ɿ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʫ ʜʠʩʧʝʨʩʽʶ ʧʦʢʘʟʥʠʢʽʚ Lʪʝʨ ̔ Lʦʩʦʙʘ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʙʽʣʴʰ ʥʽʞ ʫ 300 ʨʘʟʽʚ (ʜʠʚ. ʨʠʩ. 5.9), ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʥʷʤ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʾʭ ʥʦʨʤʘʣʽʟʘʮʽʶ ʟʘ 

ʣʦʛʘʨʠʬʤʽʯʥʦ-ʤʽʥʽʤʘʣʴʥʦ-ʤʘʢʩʠʤʘʣʴʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ 

ʢʦʝʬʽʮʽʻʥʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʦʙʫ ʪʘ ʦʜʠʥʠʮʶ ʪʝʨʠʪʦʨʽ ʾ(Lʦʩʦʙʘ)
nl ʽ (Lʪʝʨ)

nl, 

ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 5.5). ɯʥʜʝʢʩ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘʢʦʞ ʙʫʣʦ 

ʧʨʠʚʝʜʝʥʦ ʜʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʤʘʩʰʪʘʙʫ ʟʘ ʤʽʥʽʤʘʣʴʥʦ-ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ ʧʦʨʽʚʥʷʥʴ ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʚʠʩʥʦʚʢʽʚ.. 

 

ʊʘʙʣʠʮʷ 5.5 ⱷ ʅʦʨʤʘʣʽʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ Lʪʝʨ ̔  Lʦʩʦʙʘ 

ʆʙʣʘʩʪʴ (Lʦʩʦʙʘ)
nl (Lʪʝʨ)

nl ʆʙʣʘʩʪʴ (Lʦʩʦʙʘ)
nl (Lʪʝʨ)

nl 

ɺʽʥʥʠʮʴʢʘ 0,80 0,96 ʄʠʢʦʣʘʾʚʩʴʢʘ 0,16 0,23 

ɺʦʣʠʥʩʴʢʘ 0,11 0,27 ʆʜʝʩʴʢʘ 0,46 0,64 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 0,87 1,0 ʇʦʣʪʘʚʩʴʢʘ 0,57 0,61 

ɼʦʥʝʮʴʢʘ 1,0 0,99 ʈʽʚʥʝʥʩʴʢʘ 0,33 0,51 

ɾʠʪʦʤʠʨʩʴʢʘ 0,19 0,33 ʉʫʤʩʴʢʘ 0,36 0,30 

ɿʘʢʘʨʧʘʪʩʴʢʘ 0,0 0 ʊʝʨʥʦʧʽʣʴʩʴʢʘ 0,14 0,23 

ɿʘʧʦʨʽʟʴʢʘ 0,83 0,98 ʍʘʨʢʽʚʩʴʢʘ 0,54 0,77 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 0,53 0,51 ʍʝʨʩʦʥʩʴʢʘ 0,45 0,56 

ʂʠʾʚʩʴʢʘ* 0,23 0,42 ʍʤʝʣʴʥʠʮʴʢʘ 0,15 0,21 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 0,23 0,27 ʏʝʨʢʘʩʴʢʘ 0,63 0,78 

ʃʫʛʘʥʩʴʢʘ 0,82 0,92 ʏʝʨʥʽʚʝʮʴʢʘ 0,04 0,07 

ʃʴʚʽʚʩʴʢʘ 0,38 0,59 ʏʝʨʥʽʛʽʚʩʴʢʘ 0,42 0,52 

 

ʈʦʟʨʘʭʫʥʢʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ (Lʦʩʦʙʘ)
nl ̔  (Lʪʝʨ)nl ʚʽʜʥʦʩʥʦ ʽʥʜʝʢʩʫ 

(ɯedu)
n ʧʨʦʚʝʜʝʥʽ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʜʘʥʠʭ Python ʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʙʽʙʣʽʦʪʝʢ 

Matplotlib ʪʘ Seaborn ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 5.6. ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ 
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ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 5.7. ɸʣʛʦʨʠʪʤ ʪʘ ʢʦʜ ʦʙʯʠʩʣʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ɼʦʜʘʪʢʫ 

ʅ. 

ʊʘʙʣʠʮʷ 5.6 ⱷ ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ (Lʪʝʨ)
nl
 ̔  

(Lʦʩʦʙʘ)
n, ʚʽʜʥʦʩʥʦ (ɯedu)

n 

ɯʥʜʠʢʘʪʦʨ ʇʽʨʩʦʥ ʉʧʽʨʤʝʥ ʂʝʥʜʘʣʣ 

(Lʦʩʦʙʘ)
nl 0,543 0,433 0,311 

(Lʪʝʨ)
nl 0,485 0,374 0,253 

 

ɸʥʘʣʽʟ ʚʠʷʚʠʚ ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧʦʚʽʪʨʷʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ (Lʦʩʦʙʘ)
nl  ʪʘ (ɯedu)

n. ʂʦʝʬʽʮʽʻʥʪʠ 

ʇʽʨʩʦʥʘ ʪʘ ʉʧʽʨʤʝʥʘ ʫʟʛʦʜʞʝʥʽ, ʘ ʢʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ 

ʫʟʛʦʜʞʝʥʦʛʦ ʨʘʥʞʫʚʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 5.7 ⱷ ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʧʦʢʘʟʥʠʢʽʚ (Lʪʝʨ)
nl
 ̔  (Lʦʩʦʙʘ)

n, ʚʽʜʥʦʩʥʦ 

(ɯedu)
n 

 (Lʦʩʦʙʘ)
nl (Lʪʝʨ)

nl (ɯedu)
n 

(Lʦʩʦʙʘ)
nl 1,0 0,967 0,543 

(Lʪʝʨ)
nl 0,967 1,0 0,485 

(ɯedu)
n 0,543 0,485 1,0 

 

ɿʚôʷʟʦʢ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʪʝʨʠʪʦʨʽʾ (Lʪʝʨ)
nl ʪʘ 

ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚʠʷʚʠʚʩʷ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ, ʘʣʝ 

ʟʙʝʨʽʛʘʻ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʂʝʥʜʘʣʣʘ (0,386) 

ʟʘʩʚʽʜʯʫʻ ʧʦʤʽʨʥʫ ʫʟʛʦʜʞʝʥʽʩʪʴ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ ʤʽʩʪ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʽʚ.  

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ (ʢʦʝʬʽʮʽʻʥʪ 

ʇʽʨʩʦʥʘ 0,967) ʤʽʞ ʨʘʥʛʘʤʠ ʦʙʣʘʩʪʝʡ ʟʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʦʚʽʪʨʷʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʥʘ ʣʶʜʠʥʫ ʽ ʪʝʨʠʪʦʨʽʶ, (Lʪʝʨ)
nl
 ̔  (Lʦʩʦʙʘ)

nl. 

ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ (Lʦʩʦʙʘ)
nl ʚʽʜ ʽʥʜʝʢʩʫ (ɯedu)

n (ʨʠʩ. 5.10) 

ʽʣʶʩʪʨʫʻ ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʪʨʝʥʜ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʟʨʦʩʪʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 
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ʫʨʙʘʥʽʟʘʮʽʾ. ʋ ʨʝʛʽʦʥʘʭ ʽʟ ʚʠʩʦʢʠʤʠ ʨʽʚʥʤ̫ʠ (ɯedu)
n (ɯedu

nl >0,5) ʧʦʚʽʪʨʷʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʦʛʦ ʤʽʩʪʷʥʠʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ. ʎʝ ʤʦʞʝ 

ʙʫʪʠ ʟʫʤʦʚʣʝʥʦ ʧʨʦʩʪʦʨʦʚʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʜʞʝʨʝʣ. 

ʋ ʨʝʛʽʦʥʘʭ ʽʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ (ɯedu)
nl 

ʧʦʢʘʟʥʠʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʽʪʨʷʥʠʤʠ ʟʘʙʨʫʜʥʝʥʥʷʤʠ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ 

ʪʘʢʦʞ ʻ ʥʠʟʴʢʠʤ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʤʝʥʰʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʚʠʢʠʜʽʚ, ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʪʝʨʠʪʦʨʽʡ ʽʟ ʤʝʥʰ ʨʦʟʚʠʥʝʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ 

ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʽ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

 

ʈʠʩʫʥʦʢ 5.10 ï ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ (Lʦʩʦʙʘ)
nl ̫ ʢ ʬʫʥʢʮʽʾ ʚʽʜ ʟʤʽʥʥʦʾ 

(ɯedu)
n 

 

ɺ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ, ʥʘʚʽʪʴ ʽʟ ʚʠʩʦʢʠʤ (ɯedu)
nl, ʟʥʘʯʝʥʥʷ (Lʦʩʦʙʘ)

nl ʤʦʞʝ ʙʫʪʠ 

ʥʠʞʯʠʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʢʨʘʱʽ ʤʦʞʣʠʚʦʩʪʽ ʤʽʩʪ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʪʘ 

ʬʽʥʘʥʩʫʚʘʪʠ ʧʦʚʽʪʨʷ ʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʪʘ ʧʨʦʚʦʜʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ 

ʝʢʦʣʦʛʽʯʥʫ ʧʦʣʽʪʠʢʫ. 

ʊʨʝʥʜ ʛʨʘʬʽʢʫ ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝʩʠʚʥʦʾ ʤʦʜʝʣʽ: 

ὒ̏ ̒̏̂́ ὥ Ὅ ὦȟ υȢς 



253 

 

a ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʭʠʣʫ, ʱʦ ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʟʤʽʥʶʻʪʴʩʷ (Lʦʩʦʙʘ)
nl ʧʨʠ ʟʤʽʥʽ 

(ɯedu)
n ʥʘ ʦʜʠʥʠʮʶ: ʟʥʘʯʝʥʥʷ a>0 ʚʢʘʟʫʻ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʯʠʥʥʠʢʽʚ 

ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʧʦʚʽʪʨʷʥt ʥʘʚʘʥʪʘʞʝʥʥʷ; b ï ʚʽʣʴʥʠʡ ʯʣʝʥ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ 

ʙʘʟʦʚʝ ʟʥʘʯʝʥʥʷ (Lʦʩʦʙʘ)
nl, ʢʦʣʠ (ɯedu)

n = 0. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ a ̔  b ʫ ʧʨʦʩʪʽʡ ʣʽʥʽʡʥʽʡ ʨʝʛʨʝʩʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ (OLS ï Ordinary Least Squares). 

ʄʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʩʫʤʫ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ 

ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ ʟʥʘʭʦʜʷʪʴ ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 

ʢʦʝʬʽʮʽʻʥʪ ʥʘʭʠʣʫ a: 

ὥ
В ὼ ὼӶ ώ ώ

В ὼ ὼӶ
υȢσ 

ɺʽʣʴʥʠʡ ʯʣʝʥ b: 

ὦ ώ ὥ ὼӶ υȢτ 

ʜʝ: xi ï ʟʥʘʯʝʥʥʷ (ɯedu)
n, ώ ï ʟʥʘʯʝʥʥʷ (Lʦʩʦʙʘ)

nl, ὼӶ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (ɯedu)
n, 

ώ  ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ (Lʦʩʦʙʘ)
nl. 

ɸʣʛʦʨʠʪʤ ʦʙʯʠʩʣʝʥʥʷ ʨʝʛʨʝʩʽʾ ʥʘʩʪʫʧʥʠʡ: 

1. ɿʥʘʡʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ὼӶ ̔  ώ. 

2. ʆʙʯʠʩʣʠʪʠ ʢʦʚʘʨʠʘʮʽʶ ʤʽʞ (ɯedu)
n ̔  (Lʦʩʦʙʘ)nl: 

ὅέὺὼȟώ
В ὼ ὼӶ ώ ώ

ὲ
υȢτ 

3. ʆʙʯʠʩʣʠʪʠ ʜʠʩʧʝʨʩʽʶ (ɯedu)
n: 

ὼ‏
В ὼ ὼӶ

ὲ
υȢυ 

4. ɿʥʘʡʪʠ a ̫ ʢ: 

ὥ
ὅέὺὼȟώ

ὼ‏
υȢφ 

5. ʆʙʯʠʩʣʠʪʠ b ʟʘ ʬʦʨʤʫʣʦʶ: 

ὦ ώ ὥ ὼӶ υȢχ 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ 

ʥʘʩʪʫʧʥʽ: 

- ʘ = 0,619; 

- b = 0,265. 

ɺ ʪʘʙʣ. 5.8 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʚʩʽʭ ʦʙʣʘʩʪʝʡ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʧʨʦʛʥʦʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ [(Lʦʩʦʙʘ)
nl]pred ʪʘ ʨʽʟʥʠʮʶ ʤʽʞ ʬʘʢʪʠʯʥʠʤʠ ʪʘ 

ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ [(Lʦʩʦʙʘ)
nl]res 

ʈʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʘʻ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʟʨʦʩʪʘʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ (Lʦʩʦʙʘ)
nl ̔ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʽʥʜʝʢʩʫ (ɯedu)

n. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʤʦʚʥʫ 

ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʌʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʧʝʨʝʜʙʘʯʝʥʠʭ, ʱʦ 

ʟʫʤʦʚʣʝʥʦ ʷʢ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʢʠʜʽʚ, ʪʘʢ ʽ ʽʥʰʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʥʝ ʚʨʘʭʦʚʘʥʠʤʠ ʚ ʤʦʜʝʣʽ (ʥʘʧʨʠʢʣʘʜ, ʛʘʣʫʟʝʚʘ ʩʧʝʮʠʬʽʢʘ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʥʝʨʛʦʻʤʥʽʩʪʴ, ʣʦʢʘʣʴʥʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʽʣʴʥʽʩʪʴ 

ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʦʱʦ). 

 

ʊʘʙʣʠʮʷ 5.8 ⱷ ʈʝʟʫʣʴʪʘʪʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʫ (Lʦʩʦʙʘ)
nl ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ (ɯedu)
n 

ʈʝʛʽʦʥ (Lʦʩʦʙʘ)
nl (ɯedu)

n [(Lʦʩʦʙʘ)
nl]pred  [(Lʦʩʦʙʘ)

nl]res 

ɺʽʥʥʠʮʴʢʘ 0,80 0,07 0,309 0,491 

ɺʦʣʠʥʩʴʢʘ 0,11 0,30 0,451 -0,341 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 0,87 0,52 0,587 0,283 

ɼʦʥʝʮʴʢʘ 1,0 1 0,88 0,11 

ɾʠʪʦʤʠʨʩʴʢʘ 0,19 0,06 0,302 -0,112 

ɿʘʢʘʨʧʘʪʩʴʢʘ 0,0 0,04 0,29 -0,290 

ɿʘʧʦʨʽʟʴʢʘ 0,83 0,31 0,457 0,373 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 0,53 0,30 0,451 0,373 

ʂʠʾʚʩʴʢʘ* 0,23 0,59 0,630 -0,400 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 0,23 0,21 0,395 -0,165 

ʃʫʛʘʥʩʴʢʘ 0,82 0,80 0,760 0,060 

ʃʴʚʽʚʩʴʢʘ 0,38 0 0,265 0,115 

ʄʠʢʦʣʘʾʚʩʴʢʘ 0,16 0,261 0,427 -0,267 

ʆʜʝʩʴʢʘ 0,46 0,261 0,427 0,033 

ʇʦʣʪʘʚʩʴʢʘ 0,57 0,11 0,333 0,237 

ʈʽʚʥʝʥʩʴʢʘ 0,33 0,013 0,273 0,057 
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ʈʝʛʽʦʥ (Lʦʩʦʙʘ)

nl (ɯedu)
n [(Lʦʩʦʙʘ)

nl]pred  [(Lʦʩʦʙʘ)
nl]res 

ʉʫʤʩʴʢʘ 0,36 0,17 0,371 -0,010 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 0,14 0,06 0,302 -0,162 

ʍʘʨʢʽʚʩʴʢʘ 0,54 0,35 0,482 0,058 

ʍʝʨʩʦʥʩʴʢʘ 0,45 0,26 0,426 0,024 

ʍʤʝʣʴʥʠʮʴʢʘ 0,15 0,31 0,457 -0,307 

ʏʝʨʢʘʩʴʢʘ 0,63 0,13 0,346 0,284 

ʏʝʨʥʽʚʝʮʴʢʘ 0,04 0,08 0,315 -0,274 

ʏʝʨʥʽʛʽʚʩʴʢʘ 0,42 0,054 0,299 0,121 

 

ʅʘʡʙʽʣʴʰʽ ʜʦʜʘʪʥʽ ʟʘʣʠʰʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ɺʽʥʥʠʮʴʢʽʡ (+0,491), 

ɿʘʧʦʨʽʟʴʢʽʡ. (+0,373), ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ (+0,373), ʏʝʨʢʘʩʴʢʽʡ (+0,284), 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ (+0,283) ʦʙʣʘʩʪʷʭ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʧʨʦʛʥʦʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ, 

ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʠʩʦʢʦʶ ʧʠʪʦʤʦʶ ʘʢʪʠʚʥʽʩʪʶ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʯʠʩʝʣʴʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʽ ʚʽʜôʻʤʥʽ ʟʘʣʠʰʢʠ (ʟʘʥʠʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʥʦʩʥʦ 

ʧʨʦʛʥʦʟʫ) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʂʠʾʚʩʴʢʽʡ (ï0,400), ʍʤʝʣʴʥʠʮʴʢʽʡ (ï0,307), 

ɿʘʢʘʨʧʘʪʩʴʢʽʡ (ï0,290), ʄʠʢʦʣʘʾʚʩʴʢʽʡ (ï0,267), ʏʝʨʥʽʚʝʮʴʢʽʡ (ï0,274) 

ʦʙʣʘʩʪʷʭ. ʋ ʮʠʭ ʨʝʛʽʦʥʘʭ ʬʘʢʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʶʜʠʥʫ ʥʠʞʯʝ, ʥʽʞ 

ʦʯʽʢʫʻʪʴʩʷ ʟʘ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʦ ʷʢ ʥʠʟʴʢʦʶ ʧʠʪʦʤʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ, ʪʘʢ ʽ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ, ʱʦ 

ʟʥʠʞʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʦʩʦʙʫ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʨʝʛʽʦʥʠ ʟ ʥʝʪʠʧʦʚʦ ʚʠʩʦʢʠʤ ʯʠ 

ʥʠʟʴʢʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʫ 

ʤʽʩʪʘʭ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʥʘʜ ʧʨʦʛʥʦʟʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʰʣʷʭʦʤ ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʯʠʥʥʠʢʽʚ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

1. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʪʘ ʨʦʟʨʘʭʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʂʩ-ʟ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʭʘʨʘʢʪʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʇʦʢʘʟʘʥʝ, ʱʦ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʦʙʣʘʩʪʝʡ ʟʘ ʨʽʚʥʷʤʠ 
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ʜʝʬʽʮʠʪʫ ʚʦʜʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ ʪʝʨʠʪʦʨʽʘʣʴʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ, ʷʢʠʡ ʩʢʣʘʚʩʷ ʟʘ ʙʘʛʘʪʦ ʨʦʢʽʚ ʚ 

ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ.  

2. ɼʦʩʣʽʜʞʝʥʝ, ʱʦ ʚʠʩʦʢʽ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ 

ʽʟ ʟʥʘʯʥʠʤ ʜʝʬʽʮʠʪʦʤ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʚʠʧʘʜʢʫ ʍʝʨʩʦʥʩʴʢʦʾ, 

ɿʘʧʦʨʽʟʴʢʦʾ, ʂʠʾʚʩʴʢʦʾ, ɼʦʥʝʮʴʢʦʾ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʢʦʤʧʣʝʢʩʠ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʩʠʥʝʨʛʝʪʠʯʥʠʤ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʫʨʙʦʛʝʥʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʧʦʛʣʠʙʠʪʠ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʪʝʨʠʪʦʨʽʻʶ ʪʘ ʯʘʩʦʤ.  

3. ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʚʦʜʠ ɺʩʚ
n ʚʽʜ ɯec.urb

n ʚʠʷʚʠʣʘ 

ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ. ɼʣʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʬʽʮʠʪʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʂʩ-ʟ
n 

ʟʚôʷʟʦʢ ʽʟ ɯec.urb
n ʚʠʷʚʠʚʩʷ ʩʣʘʙʢʠʤ ʥʝʛʘʪʠʚʥʠʤ, ʱʦ ʧʦʷʩʥʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʜʝʬʽʮʠʪʫ ʚʦʜʠ ʫ ʨʝʛʽʦʥʘʭ ʟ ʚʠʱʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʠʢʘʪʦʨʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʣʘʙʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽ ʁɺʩʚ
n ʟ 

ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʪʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʥʝʛʘʪʠʚʥʠʡ 

ʟʚôʷʟʦʢ ʂʩ-ʟ
n ʟ ɯedu

n, ɦʦ ʧʦʷʩʥʝʥʦ ʚʧʣʠʚʦʤ ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʽʰʠʭ ʧʨʘʢʪʠʢ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʾ ʭ 

ʜʝʬʽʮʠʪʫ. 

4. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʚʘʣʦʚʠʭ ʚʠʢʠʜʽʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘ ʧʝʨʝʩʫʚʥʠʭ 

ʜʞʝʨʝʣ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʥʘ ʪʣʽ ʜʦʤʽʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʝʤʽʩʽʡ ʥʘʜ ʩʪʘʮʽʦʥʘʨʥʠʤʠ 

5. ʆʮʽʥʝʥʦ ʚʥʝʩʦʢ ʤʽʩʴʢʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʫ ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʥʝʙʝʟʧʝʢʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ ʫʨʙʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ʨʝʛʽʦʥʫ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ  ̒ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʨʝʣʷʮʽʾ ʟ ̔ʥʜʠʢʘʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ 

6. ɺʠʟʥʘʯʝʥʽ ʧʠʪʦʤʽ ʧʦʢʘʟʥʠʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʄʝʪʦʜʦʤ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʷʚʣʝʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʠʪʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʽ 

ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ, ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʚʽʪʨʷʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʥʦʛʦ 
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ʤʝʰʢʘʥʮʷ ʪʘ ̔ ʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ; ɿʚôʷʟʦʢ ʤʽʞ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʪʝʨʠʪʦʨʽʾ (Lʪʝʨ)
nl ʪʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʦ-

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ ʚʠʷʚʠʚʩʷ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ, ʘʣʝ ʟʙʝʨʽʛʘʻ ʧʦʟʠʪʠʚʥʫ 

ʪʝʥʜʝʥʮʽʶ. ʄʝʪʦʜʦʤ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʦ ʨʝʛʽʦʥʠ ʟ ʥʝʪʠʧʦʚʦ 

ʚʠʩʦʢʠʤ ʯʠ ʥʠʟʴʢʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʦʜʽʚ ʫ ʤʽʩʪʘʭ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʥʘʜ ʧʨʦʛʥʦʟʦʤ. 
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ʈʆɿɼɯʃ 6 

ʊɽʆʈɽʊʀʂʆ-ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʊɸ ʅɸʋʂʆɺʆ-ʇʈɸʂʊʀʏʅɯ ɿɸʉɸɼʀ 

ɿʄɽʅʐɽʅʅʗ ʅɽɻɸʊʀɺʅʀʍ ɺʇʃʀɺɯɺ ʋʈɹɸʅɯɿɸʎɯɰ ʅɸ ʄɯʉʔʂɽ 

ʇʆɺɯʊʈʗʅɽ ʉɽʈɽɼʆɺʀʑɽ 

6.1 ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ 

ʝʢʦʩʝʨʚʽʩʫ 

6.1.1 ʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʚ 

ʩʠʩʪʝʤʘʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʤʽʩʴʢʦʛʦ ʜʦʚʢʽʣʣʷ 

ɯʥʪʝʛʨʘʮʽʷ ʋʢʨʘʾʥʠ ʟ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʨʘʢʪʠʢ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ [280]. 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʘʜʘʧʪʘʮʽʾ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʽ 

ʨʽʰʝʥʥʷ (ʇʆʈ). ɯʟ 2019 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʨʦʟʚʠʚʘʣʘʩʴ ʢʦʥʮʝʧʮʽʷ ʇʆʈ, ʘ ʫ 2020 ʨ. 

ʙʫʚ ʽʥʽʮʽʡʦʚʘʥʠʡ ʧʨʦʻʢʪ çʇʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʩʪʘʣʠʭ ʤʽʩʪè, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʪʨʠʤʢʫ ʛʨʦʤʘʜ ʫ ʩʬʝʨʘʭ ʚʦʜʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ, 

ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ ʽ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʙʨʦʙʫʪʫ. 

ʇʦʧʨʠ ʧʨʠʟʫʧʠʥʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʙʽʣʴʰʦʩʪʽ ʫʨʙʘʥʽʩʪʠʯʥʠʭ ʽʥʽʮʽʘʪʠʚ ʯʝʨʝʟ 

ʚʽʡʩʴʢʦʚʫ ʘʛʨʝʩʽʶ ʨʦʩʽʾ, ʇʆʈ ʟʘʣʠʰʘʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʩʪ, ʟʚʘʞʘʶʯʠ ʥʘ ʾʭʥʶ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ, ʥʠʟʴʢʽ ʚʠʪʨʘʪʠ ʪʘ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʧʽʩʣʷʚʦʻʥʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ [281]. 

ʇʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ (ʇʆʈ)  ʮʝ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʢʦʥʮʝʧʮʽʷ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʜʘʪʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʜʦ ʩʘʤʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. 

ɺʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʭʠʩʪ, ʩʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ ʡ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʘʙʦ 
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ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʚʦʜʥʦʯʘʩ ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʙʨʦʙʫʪ ʥʘʩʝʣʝʥʥʷ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [282]. 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʇʆʈ ʻ ʩʠʥʝʨʛʽʷ ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʚʘʛ, ʚʢʣʶʯʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʚʨʘʟʣʠʚʦʩʪʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ 

ʨʠʟʠʢʽʚ, ʧʽʜʚʠʱʝʥʥʷʤ ʝʢʦʩʠʩʪʝʤʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʤʽʮʥʝʥʥʷʤ ʤʽʩʴʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʆʈ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʩʧʦʩʦʙʦʤ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨʦʤ 

ʚʪʨʫʯʘʥʥʷ. ɺʦʜʥʦʯʘʩ, ʽʩʥʫʻ ʩʫʪʪʻʚʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʫ ʧʽʜʭʦʜʘʭ ʜʦ ʪʠʧʦʣʦʛʽʾ ʇʆʈ, 

ʾʭʥʴʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ 

(ES). 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʭʝʤʽ (ʨʠʩ. 6.1). 

 

ʈʠʩʫʥʦʢ 6.1 ï ɺʠʟʥʘʯʘʣʴʥʽ ʢʘʪʝʛʦʨʽʾ ʪʘ ʢʦʥʢʨʝʪʥʽ ʟʘʭʦʜʠ ʩʠʩʪʝʤʠ 

ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ 

 



260 

 

6.1.2 ɸʥʘʣʽʟ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ 

ʂʦʥʢʨʝʪʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʇʆʈ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

çʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛè. ʂʦʥʮʝʧʮʽʷ ʝʢʦʩʝʨʚʽʩʫ ʚʠʥʠʢʣʘ 1997 ʨ. ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʘʾʪʪʷ ʰʣʷʭʦʤ ʦʮʽʥʢʠ ʡʦʛʦ ʨʦʣʽ ʚ ʞʠʪʪʽ ʪʘ ʝʢʦʥʦʤʽʮʽ ʣʶʜʠʥʠ 

[282] ʥʘ ʦʩʥʦʚʽ ʫʷʚʣʝʥʴ ʧʨʦ ʩʧʦʩʦʙʠ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʣʘʛ. 

ɽʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ (ɽʇ)  ʮʝ ʬʦʨʤʘ ʧʨʦʷʚʫ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʽʪʘʣʫ, ʷʢʠʡ, 

ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʣʶʜʩʴʢʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʟʘʙʝʟʧʝʯʫʻ ʦʩʥʦʚʠ 

ʣʶʜʩʴʢʦʛʦ ʜʦʙʨʦʙʫʪʫ. ɺʦʥʠ ʬʦʨʤʫʶʪʴ ʟʚôʷʟʦʢ ʤʽʞ ʝʢʦʩʠʩʪʝʤʘʤʠ ʪʘ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ ʝʢʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ, ʪʘʢ ʽ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʝʨʝʟ ʚʧʣʠʚ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʩʠʣʶʻ ʧʦʪʨʝʙʫ ʚ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛʘʭ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʚʠʤʘʛʘʶʪʴ ʧʽʜʪʨʠʤʢʠ ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʾʭ 

ʥʘʜʘʥʥʷ [13]. 

ɼʦ ʩʢʣʘʜʦʚʠʭ ʦʮʽʥʢʠ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ (HWB) ʜʦʩʣʽʜʥʠʢʠ ʚʽʜʥʦʩʷʪʴ, 

ʟʦʢʨʝʤʘ, ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʫ. ʇʨʠ ʮʴʦʤʫ, ʧʦʥʷʪʪʷ ʙʝʟʧʝʢʠ ʥʘʡʯʘʩʪʽʰʝ 

ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʫ ʢʦʥʪʝʢʩʪʽ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʧʦʩʣʫʛ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʾʾ 

ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʢʫʣʴʪʫʨʥʦ-ʝʩʪʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. 

ʆʮʽʥʶʚʘʥʥʷ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ɽʇ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʥʝ ʣʠʰʝ ʜʣʷ 

ʦʭʦʨʦʥʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʘʣʝ ʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫ ʩʬʝʨʘʭ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʣʽʤʘʪʠʯʥʦʾ ʘʜʘʧʪʘʮʽʾ, ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʪʘʢʦʞ ʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ. ʊʘʢʠʡ 

ʤʽʞʛʘʣʫʟʝʚʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ɽʇ ʫ ʩʠʩʪʝʤʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [283]. 

ʉʪʨʽʤʢʘ ʫʨʙʘʥʽʟʘʮʽʷ ʩʫʪʪʻʚʦ ʪʨʘʥʩʬʦʨʤʫʚʘʣʘ ʦʙʩʷʛʠ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʨʽʚʝʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʫ ʧʦʣʽʪʠʮʽ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ. ɿʥʠʞʝʥʥʷ 

ʧʦʪʝʥʮʽʘʣʫ ʝʢʦʩʠʩʪʝʤ ʽ ʟʨʦʩʪʘʥʥʷ ʚʪʨʘʪ, ʩʧʨʠʯʠʥʝʥʠʭ ʦʙʤʝʞʝʥʥʷʤ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʝʨʝʚʘʞʥʦ ʟʫʤʦʚʣʶʻʪʴʩʷ ʜʚʦʤʘ ʢʣʶʯʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ: 

 ʨʦʟʰʠʨʝʥʥʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ʟʘ ʤʝʞʘʤʠ ʤʽʩʪ. 
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 ʜʝʛʨʘʜʘʮʽʷ ʚʥʫʪʨʽʰʥʽʭ ʫʨʙʦʝʢʦʩʠʩʪʝʤ, ʩʧʨʠʯʠʥʝʥʘ ʟʨʦʩʪʘʶʯʠʤ 

ʪʝʭʥʦʛʝʥʥʠʤ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʎʽ ʧʨʦʮʝʩʠ ʥʝ ʣʠʰʝ ʟʥʠʞʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʝʢʦʩʠʩʪʝʤ, ʘʣʝ ʡ 

ʫʩʢʣʘʜʥʶʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʟʨʦʩʪʘʶʯʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʤʽʩʪ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ [183, 208]. 

6.1.3 ɺʠʜʽʣʝʥʥʷ ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ ʷʢ ʽʥʪʝʛʨʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʩʣʫʛʠ 

ʂʦʥʮʝʧʮʽʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʧʝʨʝʜʙʘʯʘʻ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʧʦʩʦʙʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʩʠʩʪʝʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʜʦʙʨʦʙʫʪʫ [282, 284]. 

ʉʝʨʝʜ ʥʠʭ ʚʠʦʢʨʝʤʣʶʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʽ ʧʦʩʣʫʛʠ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʧʨʦʜʫʢʪʠ, 

ʱʦ ʥʘʜʘʶʪʴʩʷ ʧʨʠʨʦʜʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʟʦʢʨʝʤʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, 

ʤʦʨʝʧʨʦʜʫʢʪʠ, ʚʦʜʫ, ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʪʘ ʙʽʦʤʘʩʫ ʜʣʷ ʧʦʪʨʝʙ ʝʥʝʨʛʝʪʠʢʠ. ʋ 

ʧʦʜʘʣʴʰʠʭ ʧʽʜʭʦʜʘʭ ʧʝʨʝʣʽʢ ʮʠʭ ʧʦʩʣʫʛ ʙʫʣʦ ʨʦʟʰʠʨʝʥʦ ʥʘ ʨʝʩʫʨʩʠ 

ʨʝʛʫʣʴʦʚʘʥʠʭ ʩʠʩʪʝʤ. 

ʈʝʛʫʣʶʶʯʽ ʧʦʩʣʫʛʠ ʦʭʦʧʣʶʶʪʴ ʚʧʣʠʚ ʝʢʦʩʠʩʪʝʤ ʥʘ ʢʣʽʤʘʪ, ʷʢʽʩʪʴ ʚʦʜʠ ʡ 

ʧʦʚʽʪʨʷ, ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʥʥʷ ʽ 

ʧʦʤôʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʩʪʠʭʽʡʥʠʭ ʣʠʭ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʜʦʙʨʦʙʫʪʫ 

ʚʽʜʽʛʨʘʶʪʴ ʢʫʣʴʪʫʨʥʦ-ʝʩʪʝʪʠʯʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʩʣʫʛʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ 

ʦʩʚʽʪʥʽ, ʜʫʭʦʚʥʽ, ʨʝʢʨʝʘʮʽʡʥʽ ʡ ʥʘʫʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʦʮʽʘʣʴʥʫ 

ʪʘ ʢʫʣʴʪʫʨʥʫ ʮʽʥʥʽʩʪʴ ʧʨʠʨʦʜʠ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ. 

ʇʽʜʪʨʠʤʫʚʘʣʴʥʽ ʧʦʩʣʫʛʠ ʬʦʨʤʫʶʪʴ ʦʩʥʦʚʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ 

ʟʘʛʘʣʦʤ. ʁʜʝʪʴʩʷ ʧʨʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʙʽʦʛʝʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʨʫʛʦʦʙʽʛ ʨʝʯʦʚʠʥ, ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ, ʩʠʥʪʝʟ ʧʝʨʚʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʙʘʣʘʥʩ 

ʛʘʟʦʦʙʤʽʥʫ, ʟʦʢʨʝʤʘ ʚʤʽʩʪʫ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʚʦʜʠ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʮʠʤ 

ʧʨʦʮʝʩʘʤ ʩʪʘʻ ʤʦʞʣʠʚʦʶ ʨʝʘʣʽʟʘʮʽʷ ʚʩʽʭ ʽʥʰʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʚʢʣʶʯʥʦ 

ʟ ʪʠʤʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʨʘʜʠʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʝʢʦʩʝʨʚʽʩʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʯʦʪʠʨʴʦʭ ʪʠʧʘʭ ʧʦʩʣʫʛ, ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʥʫ 

ʝʢʦʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʟʦʢʨʝʤʘ ʫʨʙʦʝʢʦʩʠʩʪʝʤ. ʋ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 
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ʧʨʠʨʦʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʪʨʘʥʩʬʦʨʤʦʚʘʥʽ, ʘ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʣʶʜʠʥʠ, ʱʦ ʦʙʤʝʞʫʻ ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʢʣʘʩʠʯʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ. 

ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʽʩʥʫʶʯʦʾ ʤʦʜʝʣʽ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʚʠʛʦʜ ʽ 

ʟʙʠʪʢʽʚ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʜʦʚʢʽʣʣʷʤ ʫ ʢʦʥʪʝʢʩʪʽ ʾʾ ʧʦʩʪʽʡʥʦʛʦ 

ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ 

ʧʦʪʨʝʙʠ ʜʦ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʙʝʟʧʝʢʦʶ, ʟʜʦʨʦʚôʷʤ ʽ ʢʦʤʬʦʨʪʦʤ ʚ 

ʫʤʦʚʘʭ ʫʨʙʦʛʝʥʥʦ-ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʪʞʝ, ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ, 

ʙʝʟʧʝʢʠ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʨʙʦʝʢʦʩʠʩʪʝʤ [208, 285]. 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʩʫʚʘʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ ʚʠʜʽʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʢʘʪʝʛʦʨʽʾ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ï ʧʦʩʣʫʛ ʙʝʟʧʝʢʠ, ʦʩʥʦʚʥʠʡ 

ʧʨʠʥʮʠʧ ʷʢʦʾ ï ʙʝʟʧʝʢʘ ʣʶʜʠʥʠ ʯʝʨʝʟ ʙʝʟʧʝʢʫ ʩʝʨʝʜʦʚʠʱʘ. ʅʦʚʘ ʢʘʪʝʛʦʨʽʷ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʷʢʽʩʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ ʯʦʪʠʨʴʦʭ ʪʠʤ, ʱʦ 

ʦʮʽʥʶʻ ʚʠʛʦʜʠ ʪʘ ʚʪʨʘʪʠ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʠʥʦʶ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʥʠʭ, 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ, ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʾʾ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʧʦʩʣʫʛʠ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʬʫʥʢʮʽʾ ʨʝʰʪʠ ʯʦʪʠʨʴʦʭ 

ʯʝʨʝʟ ʧʽʜʪʨʠʤʢʫ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ. 

ʇʦʜʘʥʘ ʥʘ ʨʠʩ. 6.2 ʙʣʦʢ-ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʨʝʪʚʦʨʝʥʫ ʩʪʨʫʢʪʫʨʫ 

ʝʢʦʩʝʨʚʽʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʢʘʪʝʛʦʨʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ 

ʙʝʟʧʝʢʠ. 

ʇʦʩʣʫʛʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ, ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʟʙʝʨʝʞʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʯʝʨʝʟ ʧʽʜʪʨʠʤʢʫ ʨʝʛʫʣʶʶʯʠʭ ʬʫʥʢʮʽʡ. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʢʘʪʝʛʦʨʽʾ: ʟʙʝʨʝʞʝʥʥʷ 

ʨʽʚʥʦʚʘʛʠ ʝʢʦʩʠʩʪʝʤ ʷʢ ʦʩʥʦʚʠ ʾʭ ʩʪʘʣʦʛʦ ʽʩʥʫʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʯʘʩʪʠʥʠ 

ʪʝʨʠʪʦʨʽʡ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʥʽ, ʟʦʢʨʝʤʘ ʟʝʣʝʥʠʭ ʧʦʷʩʽʚ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ 

ʽ ʝʣʝʤʝʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʘʜʘʧʪʠʚʥʽʩʪʴ ʤʽʩʪ ʜʦ ʨʠʟʠʢʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʡ ʫʨʙʘʥʽʟʘʮʽʡʥʠʤ ʪʠʩʢʦʤ. 
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ʈʠʩʫʥʦʢ 6.2 ï ʉʭʝʤʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ ʫʨʙʦʝʢʦʩʠʩʪʝʤʠ ʟ ʽʥʪʝʛʨʘʣʴʥʦʶ 

ʧʦʩʣʫʛʦʶ ʙʝʟʧʝʢʠ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ 

 

ʄʽʩʪʦ ʷʢ ʩʢʣʘʜʥʘ ʧʨʦʩʪʦʨʦʚʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʯʠʥʠʪʴ 

ʢʦʤʧʣʝʢʩʥʠʡ ʪʠʩʢ ʥʘ ʧʨʠʨʦʜʥʠʡ ʣʘʥʜʰʘʬʪ, ʩʧʨʠʯʠʥʷʶʯʠ ʧʝʨʝʨʦʟʧʦʜʽʣ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʙʝʟʧʝʮʽ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʫʨʙʦʝʢʦʩʠʩʪʝʤ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ 

ʩʪʨʫʢʪʫʨʥʫ ʮʽʣʽʩʥʽʩʪʴ ʽ ʢʦʤʧʝʥʩʫʚʘʪʠ ʥʝʛʘʪʠʚʥʽ ʚʧʣʠʚʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʙʽʣʴʰʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʣʴʥʠʭ, ʨʝʛʫʣʶʶʯʠʭ, ʢʫʣʴʪʫʨʥʦ-

ʩʦʮʽʘʣʴʥʠʭ ʽ ʦʩʦʙʣʠʚʦ ʧʽʜʪʨʠʤʫʚʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʟʘʣʠʰʘʶʪʴʩʷ 
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ʧʦʟʘ ʤʝʞʘʤʠ ʤʽʩʪʘ ʘʙʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʽʟ ʨʦʟʨʠʚʦʤ ʟʚôʷʟʢʫ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ 

ʙʝʥʝʬʽʮʽʘʨʘʤʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʟʤʽʱʝʥʥʷ ʬʦʢʫʩʫ ʝʢʦʥʦʤʽʯʥʦʾ ʦʮʽʥʢʠ 

ʝʢʦʩʠʩʪʝʤʥʠʭ ʚʠʛʦʜ: ʟʥʠʞʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʧʦʩʣʫʛ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝ ʣʠʰʝ 

ʟʤʝʥʰʝʥʥʷʤ ʤʦʥʝʪʘʨʥʠʭ ʚʠʛʽʜ, ʘ ʡ ʽʩʪʦʪʥʠʤʠ ʚʪʨʘʪʘʤʠ ʥʝʤʦʥʝʪʘʨʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. 

ʋ ʤʝʞʘʭ ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʧʠʪ ʥʘ ʧʦʩʣʫʛʠ ʙʝʟʧʝʢʠ ʟʨʦʩʪʘʻ 

ʘʙʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʝʢʦʩʠʩʪʝʤ ʫ 

ʧʽʜʪʨʠʤʘʥʥʽ ʷʢʽʩʥʦʛʦ ʽ ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʨʠʩ. 6.3). 

 

 

ʈʠʩʫʥʦʢ 6.3 ï ʉʭʝʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʩʣʫʛ 

ʙʝʟʧʝʢʠ 

 

ʎʝ ʟʫʤʦʚʣʝʥʦ ʢʣʶʯʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ: 

 ʟʨʦʩʪʘʥʥʷ ʜʦʙʨʦʙʫʪʫ ʣʶʜʠʥʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʱʠʤʠ ʚʠʤʦʛʘʤʠ ʙʝʟʧʝʢʠ. 

 ʧʨʦʛʨʝʩʫʶʯʝ ʟʨʦʩʪʘʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ ʧʽʜʚʠʱʫʻ 

ʨʠʟʠʢʠ ʜʣʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 
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ʆʪʞʝ, ʝʢʦʥʦʤʽʯʥʽ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʨʠʟʠʢ-

ʦʨʽʻʥʪʦʚʘʥʽ ʧʽʜʭʦʜʠ, ʚʠʟʥʘʯʘʪʠʩʷ ʟʙʠʪʢʘʤʠ, ʦʧʪʠʤʽʟʦʚʘʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʢʦʤʧʝʥʩʘʮʽʶ ʨʠʟʠʢʽʚ. 

6.2 ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʤʽʩʴʢʠʭ ʟʝʣʝʥʠʭ ʟʦʥ 

6.2.1 ɸʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʝʢʦʩʝʨʚʽʩʫ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʤʠ ʧʦʩʣʫʛʘʤʠ ʚ ʫʤʦʚʘʭ 

ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʟʙʝʨʝʞʝʥʥʷ çʟʝʣʝʥʠʭ 

ʧʦʷʩʽʚè ʤʽʩʪ ʽ ʝʣʝʤʝʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ. ɿʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʤʽʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʚʠʢʦʥʫʻ ʨʝʢʨʝʘʮʽʡʥʽ, ʟʘʭʠʩʥʽ ʪʘ ʦʟʜʦʨʦʚʯʽ 

ʬʫʥʢʮʽʾ, ʩʪʘʙʽʣʽʟʫʻ ʝʢʦʣʦʛʽʯʥʫ ʨʽʚʥʦʚʘʛʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʩʣʫʛ, 

ʷʢʽ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʢʦʨʠʩʪʴ ʜʣʷ ʤʝʰʢʘʥʮʽʚ [286, 287]. 

ɺʪʽʤ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʝʢʦʩʝʨʚʽʩʫ ʥʝʦʙʭʽʜʥʦ 

ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʫ ʤʝʞʘʭ 

ʩʢʣʘʜʥʦʾ ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʫʨʙʦʝʢʦʩʠʩʪʝʤʠ, ʷʢʘ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʩʴʢʦʾ ʟʝʣʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ 

ʢʦʥʪʝʢʩʪʽ ʟʨʦʩʪʘʶʯʦʛʦ ʫʨʙʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʻ 

ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ ʚ ʋʢʨʘʾʥʽ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʘ ʩʪʘʣʦʛʦ ʤʽʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ [208]. 

ʋʨʙʦʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʩʣʠʥʥʠʤʠ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘʤʠ, 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʅʝʟʘʙʝʪʦʥʦʚʘʥʽ ˇʨʫʥʪʠ, 

ʚʫʣʠʯʥʽ ʜʝʨʝʚʘ, ʧʘʨʢʠ, ʛʘʟʦʥʠ, ʚʦʜʥʦ-ʙʦʣʦʪʥʽ ʫʛʽʜʜʷ ʪʘ ʫʟʙʝʨʝʞʞʷ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʣʶʯʦʚʽ ʬʫʥʢʮʽʾ: ʬʽʣʴʪʨʘʮʽʶ ʧʦʚʽʪʨʷ, ʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ 

ʤʽʢʨʦʢʣʽʤʘʪʫ, ʰʫʤʦʧʦʛʣʠʥʘʥʥʷ, ʦʯʠʱʝʥʥʷ ʜʦʱʦʚʦʾ ʪʘ ʩʪʽʯʥʦʾ ʚʦʜʠ, 

ʬʽʪʦʨʝʤʝʜʽʘʮʽʶ, ʘ ʪʘʢʦʞ ʨʝʢʨʝʘʮʽʡʥʽ ʪʘ ʢʫʣʴʪʫʨʥʽ ʚʠʛʦʜʠ. ʆʢʨʝʤʽ ʚʠʜʠ 

ʧʨʦʜʫʮʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʥʞʝʥʝʨʥʠʭ ʧʨʠʨʦʜʦʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʥʷʭ  

ʜʣʷ ʧʨʦʪʠʜʽʾ ʟʩʫʚʘʤ, ʢʘʨʩʪʦʚʠʤ ʧʨʦʮʝʩʘʤ, ʧʽʜʪʦʧʣʝʥʥʷʤ. 



266 

 

ɿʝʣʝʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʽʩʪʘ ʻ ʦʩʥʦʚʦʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʘʜʞʝ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʫʧ ʥʘʩʝʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ, ʩʧʨʠʷʻ ʦʟʜʦʨʦʚʣʝʥʥʶ ʜʦʚʢʽʣʣʷ ʪʘ ʟʥʠʞʫʻ 

ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʨʠʟʠʢʽʚ. ɿʝʣʝʥʽ ʟʦʥʠ ð ʚʘʞʣʠʚʠʡ ʯʠʥʥʠʢ ʷʢʦʩʪʽ 

ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ. ʊʘʙʣʠʮʷ 6.1 ʫʟʘʛʘʣʴʥʶʻ ʦʩʥʦʚʥʽ ʝʢʦʩʠʩʪʝʤʥʽ ʧʦʩʣʫʛʠ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ, ʚʽʜʧʦʚʽʜʥʽ ʽʥʜʠʢʘʪʦʨʠ ʪʘ ʦʮʽʥʢʠ ʾʭ ʟʥʘʯʫʱʦʩʪʽ. 

ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʘʻ ʢʘʩʢʘʜʥʽʡ ʤʦʜʝʣʽ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʷʢʘ 

ʜʝʤʦʥʩʪʨʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʽʜ ʙʽʦʬʽʟʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ 

ʚʠʛʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʟʝʣʝʥʽ ʤʘʩʠʚʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʩʧʦʚʽʣʴʥʶʚʘʪʠ ʧʦʚʝʨʭʥʝʚʠʡ 

ʩʪʽʢ, ʱʦ ʟʤʝʥʰʫʻ ʨʠʟʠʢʠ ʧʽʜʪʦʧʣʝʥʴ ̔ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ. 

 

ʊʘʙʣʠʮʷ 6.1 ⱷ ʅʘʙʽʨ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʝʢʦʩʝʨʚʽʩʫ ʜʣʷ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤ 

(ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʌʫʥʢʮʽʾ ʟʝʣʝʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪ 
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ɯʥʜʠʢʘʪʦʨʠ 

ʍʘʨʘʢʪʝʨ 

ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʦʾ 

ʦʮʽʥʢʠ 

ɿʥʠʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʘʩʠʤʽʣʷʮʽʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, 

ʟʘʪʨʠʤʘʥʥʷ ʧʠʣʫ,  
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ʇʠʪʦʤʽ ʦʙʩʷʛʠ 

ʚʠʢʠʜʽʚ, ʩʢʠʜʽʚ, 

ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ , 

ʦʙʩʷʛʽʚ 

ʨʦʟʤʽʱʝʥʥʷ 

ʧʦʙʫʪʦʚʠʭ ʽ 

ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʽʜʭʦʜʽʚ. ʉʪʫʧʽʥʴ 

ʫʪʠʣʽʟʘʮʽʾ 

ʚʽʜʭʦʜʽʚ.  

ʆʙʩʷʛʠ ʚʠʧʣʘʪ 

ʚʥʘʩʣʽʜʦʢ 

ʧʦʨʫʰʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥ

ʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʆʙʩʷʛʠ 

ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʛʨʘʤ ʽ ʬʦʥʜʽʚ. 

ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʥʠʭ ʦʙËʻʢʪʽʚ  

ɿʘʧʦʙʽʛʘʥʥʷ ʝʬʪʨʦʬʽʢʘʮʽʾ 

ʚʦʜʦʡʤ 

ʈʝʛʫʣʷʮʽʷ ʧʦʚʝʨʭʥʝʚʠʭ ʩʪʦʢʽʚ, 

ʟʘʪʨʠʤʘʥʥʷ ʦʩʘʜʽʚ; 

ɿʘʪʨʠʤʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ 

ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʦʙʤʝʞʝʥʥʷ 

ʾʭ ʧʨʦʥʠʢʥʝʥʥʶ ʚ ˇʨʫʥʪʠ 

ʈʝʛʫʣʶʚʘʥʥʷ ʤʽʩʴʢʦʛʦ ʢʣʽʤʘʪʫ, 

ʘʜʘʧʪʘʮʽʷ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 
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ʇʦʨʽʚʥʷʣʴʥʽ 

ʽʥʜʝʢʩʠ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ/ 

ʩʤʝʨʪʥʦʩʪʽ, 

ʝʥʜʝʤʽʯʥʠʭ, 

ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, 

ʩʝʨʝʜʥʷ 

ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 

ʇʘʨʘʤʝʪʨʠ ʤʽʩʴʢʠʭ 

ʙʶʜʞʝʪʽʚ ʚ 

ʨʦʟʜʽʣʘʭ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚ'ʷ, ʦʭʦʨʦʥʠ 

ʜʦʚʢʽʣʣʷ, ʨʦʟʚʠʪʢʫ 

ɿɯʄ. ʆʙʩʷʛʠ 

ʽʥʚʝʩʪʠʮʽʡ, 

ʝʢʦʣʦʛʽʯʥʽ ʬʦʥʜʽʚ. 

ɿʘʭʠʩʪ ʚʽʜ ʰʫʤʫ 

ɼʝʧʦʥʫʚʘʥʥʷ ʚʫʛʣʝʮʶ, 

ʟʙʝʨʽʛʘʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʆ2 ̔  

ʉʆ2,; 

ʇʨʦʜʫʢʫʚʘʥʥʷ ʢʠʩʥʶ 

ɿʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ 
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ʌʫʥʢʮʽʾ ʟʝʣʝʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪ 
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ɯʥʜʠʢʘʪʦʨʠ 

ʍʘʨʘʢʪʝʨ 
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ʝʢʦʥʦʤʽʯʥʦʾ 

ʦʮʽʥʢʠ 

ʇʦʤ'ʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʽ 
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ɼʠʥʘʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ 

ʨʦʟʚʠʪʢʫ 

ʥʝʙʝʟʧʝʯʥʠʭ 

ʝʢʟʦʛʝʥʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɼʠʥʘʤʽʢʘ ʧʦʞʝʞ 

ʧʨʠʤʽʩʴʢʠʭ ʣʽʩʽʚ, 

ʪʦʨʬʦʚʠʱ. 

ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ 

ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ 

ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ  

ʆʮʽʥʢʠ 

ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʟʙʠʪʢʽʚ ʽ 

ʣʶʜʩʴʢʠʭ ʞʝʨʪʚ 

ʚʽʜ ʧʨʠʨʦʜʥʠʭ 

ʢʘʪʘʩʪʨʦʬ. 

ʆʙʩʷʛʠ 

ʧʨʦʬʽʣʴʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʛʨʘʤ ʽ ʬʦʥʜʽʚ 

ʉʪʨʠʤʫʚʘʥʥʷ ʨʦʟʰʠʨʝʥʥʷ 

ʢʘʨʩʪʦʚʠʭ ʪʝʨʠʪʦʨʽʡ  

ɿʘʧʦʙʽʛʘʥʥʷ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ, 

ʷʨʦʫʪʚʦʨʝʥʥʷ 

ʉʪʨʠʤʫʚʘʥʥʷ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ɿʘʧʦʙʽʛʘʥʥʷ ʧʽʜʪʦʧʣʝʥʥʶ 

ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ 

ɿʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʧʨʠʨʦʜʥʠʭ 

ʧʦʞʝʞ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʷʮʽʾ 

ʢʣʽʤʘʪʫ 

 

6.2.2 ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʟʝʣʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪ ʚ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ ʨʦʟʨʽʟʽ ʋʢʨʘʾʥʠ 

ɿʘ ʜʘʥʠʤʠ [288], ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2020 ʨʦʢʫ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʫʩʽʭ ʪʠʧʽʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʣʘ ʧʦʥʘʜ 403,4 

ʪʠʩ. ʛʘ, ʟ ʷʢʠʭ ʙʣʠʟʴʢʦ 135,7 ʪʠʩ. ʛʘ ʧʨʠʧʘʜʘʻ ʥʘ ʥʘʩʘʜʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʽʷ ð ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ 

ʥʘʩʘʜʞʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ 40 % ʧʦʨʽʚʥʷʥʦ ʟ 2013 ʨʦʢʦʤ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʩʠʩʪʝʤʘ ʽʥʜʠʢʘʪʦʨʽʚ ʦʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʤʽʩʴʢʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʥʘʮʽʦʥʘʣʴʥʽ ʥʦʨʤʘʪʠʚʠ ʦʟʝʣʝʥʝʥʥʷ, ʪʘʢ ʽ 

ʧʦʪʝʥʮʽʘʣ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ. ɿʙʝʨʝʞʝʥʥʷ ʯʘʩʪʢʠ ʦʟʝʣʝʥʝʥʦʾ ʪʝʨʠʪʦʨʽʾ ʷʢ 

ʫʤʦʚʠ ʧʽʜʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʦʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʽ ʥʘʩʝʣʝʥʥʷ 

ʟʝʣʝʥʠʤʠ ʟʦʥʘʤʠ. 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ [214, 288] ʨʦʟʨʘʭʦʚʘʥʦ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: 
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 ʂʟʟ/ʤʥ, ʤĮ/ʦʩʦʙʫ ð ʧʠʪʦʤʠʡ ʽʥʜʝʢʩ ʧʣʦʱʽ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘʛʘʣʴʥʦʛʦ, 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʦʜʥʫ ʦʩʦʙʫ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ; 

 ʂʟʟ/ʧʣ, ʤĮ/ʛʘ ð ʧʠʪʦʤʠʡ ʽʥʜʝʢʩ ʧʣʦʱʽ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʦʜʠʥʠʮʶ 

ʧʣʦʱʽ ʤʽʩʪʘ. 

ʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʦʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʨʠʩ. 6.4) 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʽʚ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʟʝʣʝʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ.  

 

ʈʠʩʫʥʦʢ 6.4 ï ʆʮʽʥʢʘ ʧʦʢʘʟʥʠʢʽʚ ʧʠʪʦʤʦʾ ʧʣʦʱʽ ʟʘʛʘʣʴʥʠʭ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ 

ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʘ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʦʙʣʘʩʪʷʤʠ ʋʢʨʘʾʥʠ 

 

ʉʧʽʚʧʘʜʽʥʥʷ ʨʘʥʛʽʚ ʟʘ ʽʥʜʝʢʩʘʤʠ ʂʟʟ/ʤʥ ʪʘ ʂʟʟ/ʧʣ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʪʝʨʠʪʦʨʽʾ, ʪʘʢ ʽ ʥʘʩʝʣʝʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʟʝʣʝʥʠʭ 

ʟʦʥ. ʎʝ ʨʝʛʽʦʥʠ ʟ ʧʦʤʽʨʥʠʤ ʢʣʽʤʘʪʦʤ ʽ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʫʨʙʘʥʽʟʘʮʽʾ, 

ʛʦʩʧʦʜʘʨʩʴʢʽ ʩʠʩʪʝʤʠ ʷʢʠʭ ʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʽ ʦʙôʻʢʪʘʤʠ ʚʘʞʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʟʝʣʝʥʝʥʥʷ, ʡʤʦʚʽʨʥʦ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʦʾ 

ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʤʽʩʪ ʫ ʣʽʩʦʚʽʡ ʟʦʥʽ. 
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ʉʝʨʝʜ ʨʝʛʽʦʥʽʚ ʽʟ ʥʘʡʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ (ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʽ) 

ʦʢʨʝʤʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʃʫʛʘʥʩʴʢʫ ʦʙʣʘʩʪʴ. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʛʫʩʪʦʪʘ ʤʽʩʴʢʠʭ ʧʦʩʝʣʝʥʴ ʪʘ ʽʥʪʝʥʩʠʚʥʝ ʧʨʦʤʠʩʣʦʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʥʘʯʥʦ ʦʙʤʝʞʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʝʣʝʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʂʨʽʤ ʪʦʛʦ, ʜʝʛʨʘʜʘʮʽʷ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʫ ʟʦʥʽ ʙʦʡʦʚʠʭ 

ʜʽʡ ʱʝ ʙʽʣʴʰʝ ʫʩʢʣʘʜʥʶʻ ʚʠʢʦʥʘʥʥʷ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ ʟʝʣʝʥʠʤʠ 

ʥʘʩʘʜʞʝʥʥʷʤʠ. 

ɿʘʛʘʣʦʤ ʙʽʣʴʰʽʩʪʴ ʨʝʛʽʦʥʽʚ ʜʝʤʦʥʩʪʨʫʶʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ 

ʽʥʜʝʢʩʽʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘ ʧʣʦʱʫ ʪʝʨʠʪʦʨʽʾ. ɺʠʥʷʪʢʠ ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ 

ʦʙʣʘʩʪʽ ʟ ʥʘʡʚʠʱʠʤʠ ʘʙʦ ʥʘʡʥʠʞʯʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʦʙʦʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʢʨʘʡʥʽʭ ʪʠʧʽʚ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʟʝʣʝʥʠʭ ʟʦʥ ʤʽʩʪ. 

6.2.3 ʆʮʽʥʢʘ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʪʝʨʠʪʦʨʽʾ 

ʟʝʣʝʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʠ ʧʠʪʦʤʦʾ ʧʣʦʱʽ ʟʝʣʝʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʤʽʩʪʘ (ʂʟʟ/ʤʥ, ʤĮ/ʦʩʦʙʫ) ʪʘ ʥʘ ʦʜʠʥʠʮʶ ʤʽʩʴʢʦʾ 

ʪʝʨʠʪʦʨʽʾ (ʂʟʟ/ʧʣ, ʛʘ/ʛʘ) ʙʫʣʠ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʟʘ ʣʦʛʘʨʠʬʤʽʯʥʦ-ʤʽʥʽʤʘʣʴʥʦ-

ʤʘʢʩʠʤʘʣʴʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ (GTʥʘʩ)Ŵῖ ʪʘ (GTʧʣʦʱʘ)Ŵ ֖(ʪʘʙʣ. 6.2). ɼʽʘʛʨʘʤʘ ʥʘ ʨʠʩ. 6.5 ʧʦʜʘʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʘʥʛʘ ʨʝʛʽʦʥʫ ʟʘ ʦʙʯʠʩʣʝʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ. 

 

ʊʘʙʣʠʮʷ 6.2 ⱷ ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʽʚ (GTʥʘʩ)
nl ʪʘ (GTʧʣʦʱʘ)

nl 

ʈʝʛʽʦʥ ʂʟʟ/ʤʥ, ʤ
2/ʦʩ ʂʟʟ/ʧʣ, ʛʘ/ʛʘ   (GTʥʘʩ)

nl (GTʧʣʦʱʘ)
nl 

ɺʽʥʥʠʮʴʢʘ 141 34 0,6 0,85 

ɺʦʣʠʥʩʴʢʘ 93 28 0,49 0,78 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 175 34 0,71 0,85 

ɼʦʥʝʮʴʢʘ 99 17 0,51 0,62 

ɾʠʪʦʤʠʨʩʴʢʘ 405 54 1,0 1,0 

ɿʘʢʘʨʧʘʪʩʴʢʘ 207 40 0,77 0,90 

ɿʘʧʦʨʽʟʴʢʘ 95 18 0,495 0,63 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 40 2,7 0,19 0,0 

ʂʠʾʚʩʴʢʘ* 170 41 0,70 0,91 
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ʈʝʛʽʦʥ ʂʟʟ/ʤʥ, ʤ

2/ʦʩ ʂʟʟ/ʧʣ, ʛʘ/ʛʘ   (GTʥʘʩ)
nl (GTʧʣʦʱʘ)

nl 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 224 31 0,79 0,815 

ʃʫʛʘʥʩʴʢʘ 23 3,1 0,0 0,046 

ʃʴʚʽʚʩʴʢʘ 73 16 0,40 0,595 

ʄʠʢʦʣʘʾʚʩʴʢʘ 176 35 0,71 0,86 

ʆʜʝʩʴʢʘ 137 14 0,62 0,55 

ʇʦʣʪʘʚʩʴʢʘ 231,2 32 0,805 0,83 

ʈʽʚʥʝʥʩʴʢʘ 55 12 0,304 0,498 

ʉʫʤʩʴʢʘ 239 18 0,82 0,63 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 61 9 0,34 0,40 

ʍʘʨʢʽʚʩʴʢʘ 139 31 0,63 0,815 

ʍʝʨʩʦʥʩʴʢʘ 34 7,2 0,14 0,33 

ʍʤʝʣʴʥʠʮʴʢʘ 57 15 0,32 0,57 

ʏʝʨʢʘʩʴʢʘ 148 13 0,65 0,525 

ʏʝʨʥʽʚʝʮʴʢʘ 35 5,6 0,15 0,24 

ʏʝʨʥʽʛʽʚʩʴʢʘ 371 47 0,97 0,95 

 

ʈʠʩʫʥʦʢ 6.5 ï ʈʘʥʞʫʚʘʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʪʘ ʥʘʩʝʣʝʥʥʷ ʟʝʣʝʥʠʤʠ ʟʦʥʘʤʠ 

 

0 0,2 0,4 0,6 0,8 1 1,2

ʃʫʛʘʥʩʴʢʘ

ʍʝʨʩʦʥʩʴʢʘ

ʏʝʨʥʽʚʝʮʴʢʘ

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ

ʈʽʚʥʝʥʩʴʢʘ

ʍʤʝʣʴʥʠʮʴʢʘ

ʊʝʨʥʦʧʽʣʴʩʴʢʘ

ʃʴʚʽʚʩʴʢʘ

ɺʦʣʠʥʩʴʢʘ

ɿʘʧʦʨʽʟʴʢʘ

ɼʦʥʝʮʴʢʘ

ɺʽʥʥʠʮʴʢʘ

ʆʜʝʩʴʢʘ

ʍʘʨʢʽʚʩʴʢʘ

ʏʝʨʢʘʩʴʢʘ

ʂʠʾʚʩʴʢʘ*

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ

ʄʠʢʦʣʘʾʚʩʴʢʘ

ɿʘʢʘʨʧʘʪʩʴʢʘ

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ

ʇʦʣʪʘʚʩʴʢʘ

ʉʫʤʩʴʢʘ

ʏʝʨʥʽʛʽʚʩʴʢʘ

ɾʠʪʦʤʠʨʩʴʢʘ

ʅʦʨʤʘʣʽʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ

(GTͨ ͦ͡΅͊ύnl (GTͤ ͊ͫύnl
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʟʫʘʣʴʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʨʘʥʛʽʚ ʦʙʣʘʩʪʝʡ ʟʘ ʽʥʜʝʢʩʘʤʠ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʥʘʩʝʣʝʥʥʷ ʟʝʣʝʥʠʤʠ ʟʦʥʘʤʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʽʘʛʨʘʤʦʶ (ʟʘ ʚʠʥʷʪʢʦʤ ɾʠʪʦʤʠʨʩʴʢʦʾ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʝʡ), ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʘʙʣ. 6.3) ʟʘʩʚʽʜʯʠʣʠ 

ʥʘʷʚʥʽʩʪʴ ʩʠʣʴʥʦʛʦ ʽ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʮʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. 

 

ʊʘʙʣʠʮʷ 6.3 ⱷ ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ (GTʥʘʩ)
nl ʪʘ 

(GTʧʣʦʱʘ)
nl 

ʇʦʢʘʟʥʠʢ ɿʥʘʯʝʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ ʇʽʨʩʦʥʘ 0,881 

     p-ʟʥʘʯʝʥʥʷ 1,39Ĭ10-8 

ʂʦʝʬʽʮʽʻʥʪ ʉʧʽʨʤʝʥʘ 0,851 

     p-ʟʥʘʯʝʥʥʷ 1,37Ĭ10-7 

ʂʦʝʬʽʮʽʻʥʪ ʂʝʥʜʘʣʣʘ 0,67 

     p-ʟʥʘʯʝʥʥʷ 4,37Ĭ10-6 

 

ʆʪʞʝ, ʚʩʽ ʤʝʪʦʜʠ (ʇʽʨʩʦʥ, ʉʧʽʨʤʝʥ, ʂʝʥʜʘʣʣ) ʧʦʢʘʟʫʶʪʴ ʩʠʣʴʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ (GTʥʘʩ)
nl ʪʘ 

(GTʧʣʦʱʘ)
nl. 

6.2.4 ʆʮʽʥʢʘ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʡ ʪʝʨʠʪʦʨʽʡ ʟʝʣʝʥʠʤʠ ʟʦʥʘʤʠ ʪʘ 

ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʫʨʙʘʥʽʟʘʮʽʾ 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʦʮʽʥʶʚʘʥʥʷ 

ʧʽʜʪʨʠʤʫʶʯʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ, ʟʦʢʨʝʤʘ ʟʜʘʪʥʦʩʪʽ ʟʝʣʝʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ 

ʘʩʠʤʽʣʶʚʘʪʠ ʘʪʤʦʩʬʝʨʥʽ ʟʘʙʨʫʜʥʝʥʥʷ. ʅʘ ʨʠʩ. 6.6 ʧʦʜʘʥʦ ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ (ʧʦʢʘʟʥʠʢ (Lʦʩʦʙʘ)
nl) ʪʘ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʝʣʝʥʠʤʠ ʟʦʥʘʤʠ 

ʥʘʩʝʣʝʥʥʷ ((GTʥʘʩ)
nl) ʚʽʜʧʦʚʽʜʥʦ ʽʥʜʝʢʩʫ ʝʢʦʣʦʛʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʫʨʙʘʥʽʟʘʮʽʾ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ (Lʦʩʦʙʘ)
nl ʪʘ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟʝʣʝʥʠʤʠ 




















































































































































































































