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ɸʅʆʊɸʎɯʗ 

ɼʨʘʯ ʂ.ʃ. ɼʠʥʘʤʽʢʘ ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

261 ï ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʘ. ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, 

ʃʴʚʽʚ, 2020. 

 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʚô̫ ʟʘʥʥʶ ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ï ʨʦʟʢʨʠʪʪʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʠʥʘʤʽʢʠ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʠʧʠʥʝʥʥʷ ʧʦʞʝʞ ʫ 

ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. 

ʇʦʞʝʞʽ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʣʶʜʝʡ ʽ 

ʪʚʘʨʠʥ. ɰʭ ʧʦʰʠʨʝʥʥʷ ʩʧʨʠʯʠʥʷʻ ʧʦʞʝʞʽ ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʨʫʯ ʦʙô̒ ʢʪʽʚ, ʟʦʢʨʝʤʘ, ʣʽʩʽʚ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. ɭ ʚʠʧʘʜʢʠ ʟʘʛʠʙʝʣʽ ʪʘ ʪʨʘʚʤʫʚʘʥʥʷ 

ʣʶʜʝʡ ʚʥʘʩʣʽʜʦʢ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ. ɿʘʡʤʘʥʥʷ ʩʫʭʦʾ ʪʨʘʚʠ ʻ ʤʦʞʣʠʚʠʤ ʚʽʜ ʥʝʜʦʧʘʣʢʘ 

ʩʽʨʥʠʢʘ ʯʠ ʮʠʛʘʨʢʠ. ɺʦʛʦʥʴ ʧʦʰʠʨʶʻʪʴʩʷ ʪʨʘʚô̫ ʥʠʤ ʧʦʢʨʠʚʦʤ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ ʥʝ ʣʠʰʝ 

ʫ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ, ʘʣʝ ʽ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʇʨʦʮʝʩ ʛʘʩʽʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʻ ʩʢʣʘʜʥʠʤ ʪʘ ʧʦʚô̫ ʟʘʥʠʤ ʟ ʨʠʟʠʢʘʤʠ ʜʣʷ 

ʞʠʪʪʷ ʽ ʟʜʦʨʦʚô̫  ʨʷʪʫʚʘʣʴʥʠʢʽʚ, ʘ ʥʘʷʚʥʽ ʤʝʪʦʜʠ ʪʘ ʩʧʦʩʦʙʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʻ ʥʝ ʟʘʚʞʜʠ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʤʦʞʣʠʚʠʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ. ɿʘʟʚʠʯʘʡ ʧʦʪʨʽʙʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, 

ʷʢʫ ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʩʚʦʻʯʘʩʥʦ ʜʦʩʪʘʚʠʪʠ ʜʦ ʤʽʩʮʷ ʧʦʞʝʞʽ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʠʯʠʥʠ 

ʪʘ ʧʝʨʝʜʫʤʦʚʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ 

ʽ ʧʦʰʠʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠ ʽ ʩʧʦʩʦʙʠ ʣʽʢʚʽʜʘʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʦ ʥʠʟʢʫ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ: ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ; ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï 

ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ; ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʤʦʫʪʚʦʨʝʥʥʷ, 

ʚʦʣʦʛʦʩʪʽ; ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ; ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ; ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ; 

ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ; ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ; 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʞʝʞ ʥʘ ʜʽʣʷʥʢʘʭ, ʚʢʨʠʪʠʭ ʪʨʘʚô̫ ʥʦʶ 
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ʨʦʩʣʠʥʥʽʩʪʶ; ʢʦʤʧôʁ ʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚô̫ ʥʠʭ 

ʧʦʞʝʞ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʛʘʩʽʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ 

ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ: ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ, ʧʦʛʦʜʥʦ-

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʨʝʣʴʻʬ. ɿ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ ʧʦʪʦʢʠ 

ʚʽʪʨʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʦʧʘʜʠ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʨʘʚô̫ ʥʽ ʝʢʦʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʦʩʥʦʚʥʽ ʪʠʧʠ, ʫ ʷʢʠʭ ʚʠʥʠʢʘʶʪʴ ʧʦʞʝʞʽ: ʣʽʩʦʚʽ, ʣʫʯʥʽ ʪʘ ʩʪʝʧʦʚʽ. ʃʽʩʦʚʽ ʪʨʘʚô̫ ʥʽ 

ʝʢʦʩʠʩʪʝʤʠ ʻ ʝʣʝʤʝʥʪʘʤʠ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʘ ʾʭ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʧʦʪʨʽʙʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʦʢʨʝʤʦ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʩʢʣʘʜʦʚʠʤʠ (ʜʝʨʝʚʦʩʪʘʥʦʤ, ʣʽʩʦʚʦʶ 

ʧʽʜʩʪʠʣʢʦʶ, ʧʽʜʨʦʩʪʦʤ ʽ ʧʽʜʣʽʩʢʦʤ). ʊʦʤʫ ʚ ʨʦʙʦʪʽ ʟʦʩʝʨʝʜʞʝʥʦ ʫʚʘʛʫ ʥʘ ʩʪʝʧʦʚʽ ʪʘ 

ʣʫʯʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʩʬʦʨʤʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʪʨʘʚô̫ ʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʷʢʘ ʟʘ ʩʫʭʦʾ ʧʦʛʦʜʠ 

ʜʦ ʧʦʯʘʪʢʫ ʪʘ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʩʣʠʥ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʥʝʙʝʟʧʝʢʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ 

ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥ, ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ. ʆʩʢʽʣʴʢʠ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʘ ʟʥʘʯʥʝ 

ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʚʯʠʪʠ ʢʦʞʥʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ, ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʽʣʝʥʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʪʨʘʚô̫ ʥʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʰʠʨʦʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʝʢʦʩʠʩʪʝʤʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ̔  ʫʪʚʦʨʶʶʪʴ ʫʛʨʫʧʫʚʘʥʥʷ, ʘ 

ʧʦʜʝʢʫʜʠ ʽ ʩʫʮʽʣʴʥʽ ʧʦʢʨʠʪʪʷ ʜʽʣʷʥʦʢ: ʢʦʥʶʰʠʥʫ ʧʦʣʴʦʚʫ, ʪʠʤʦʬʽʾʚʢʫ ʣʫʯʥʫ, ʢʦʩʪʨʠʮʶ 

ʣʫʯʥʫ, ʢʦʩʪʨʠʮʶ ʦʯʝʨʝʪʷʥʫ ʪʘ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ. 

ɺʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʞʥʦʾ ʟ ʨʦʩʣʠʥ: ʜʠʥʘʤʽʢʫ 

ʟʤʽʥʠ ʚʦʣʦʛʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ, ʨʽʚʥʦʚʘʞʥʫ ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʣʽʥʥʷ, 

ʟʘʡʤʘʥʥʷ ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ, ʯʘʩ ʟʘʡʤʘʥʥʷ, ʟʦʣʴʥʽʩʪʴ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʟʘ 

ʫʤʦʚ ʪʣʽʥʥʷ ʪʘ ʧʦʣʫʤô̫ ʥʦʛʦ ʛʦʨʽʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ 

ʫʧʨʦʜʦʚʞ 5 ʜʽʙ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚ ʧʨʦʮʝʩʽ 

ʧʨʠʨʦʜʥʦʛʦ ʚʠʩʫʰʫʚʘʥʥʷ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʊʝʤʧʝʨʘʪʫʨʠ ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ ʪʘ 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʢʦʞʥʦʾ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ ʻ ʨʽʟʥʠʤʠ ʽ ʟʤʝʥʰʫʶʪʴʩʷ ʽʟ ʟʤʝʥʰʝʥʥʷʤ 
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ʚʦʣʦʛʦʩʪʽ. ʅʘ ʧô̫ ʪʫ ʜʦʙʫ ʜʦʩʣʽʜʞʝʥʴ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 175ʉ̄ ʜʣʷ 

ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ, 184̄ʉ ʜʣʷ ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ, 187̄ʉ ʜʣʷ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, 190̄ʉ 

ʜʣʷ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ ʽ ʜʦ 193ʉ̄ ʜʣʷ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʣʽʥʥʷ ï ʚʽʜ 

223̄ʉ ʜʣʷ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, 247ʉ̄ ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ, 259ʉ̄ ʜʣʷ ʢʦʩʪʨʠʮʽ 

ʦʯʝʨʝʪʷʥʦʾ, 273ʉ̄ ʜʣʷ ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ ʽ ʜʦ 287ʉ̄ ʜʣʷ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ï ʚʽʜ 326ʉ̄ ʜʣʷ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, 342ʉ̄ ʜʣʷ ʢʦʩʪʨʠʮʽ 

ʦʯʝʨʝʪʷʥʦʾ, 358ʉ̄ ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ, 374ʉ̄ ʜʣʷ ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ, ʽ ʜʦ 380ʉ̄ ʜʣʷ 

ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ. ɺʦʣʦʛʽʩʪʴ ʨʦʩʣʠʥ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 8% ʜʣʷ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ, 9% 

ʜʣʷ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, 10% ʜʣʷ ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ, 18% ʜʣʷ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʽ ʜʦ 20% 

ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ. ɺʽʜʤʽʥʥʦʩʪʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʫʤʦʚʣʶʶʪʴ 

ʨʽʟʥʫ ʥʝʙʝʟʧʝʢʫ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʥʘ ʜʽʣʷʥʢʘʭ, ʚʢʨʠʪʠʭ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ ʽ ʩʘʤʦʟʘʡʤʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ ʚʽʜ 

ʚʦʣʦʛʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʘ 

ʟʥʘʯʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʪʨʘʚô̫ ʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʋ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʨʠʚʘʪʦʛʨʘʬʘ ʚʧʝʨʰʝ ʦʪʨʠʤʘʥʦ 

ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʽ ʢʨʠʚʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʮʝʩʠ ʥʘʛʨʽʚʘʥʥʷ ʟʨʘʟʢʽʚ ʮʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʝʨʤʽʯʥʦʾ ʜʝʩʪʨʫʢʮʽʾ. ʂʨʠʚʽ TG ʜʣʷ ʢʦʞʥʦʾ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ 

ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʥʝʟʥʘʯʥʦ, ʧʨʦʪʝ ʙʽʣʴʰ ʽʩʪʦʪʥʦʶ ʻ ʨʽʟʥʠʮʷ ʤʽʞ ʢʨʠʚʠʤʠ DTA, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʦʩʪʽ ʥʘʩʪʘʥʥʷ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ ʪʘ ʝʥʜʦʪʝʨʤʽʯʥʦʛʦ ʝʬʝʢʪʽʚ, ʘ ʪʘʢʦʞ 

ʧʨʦʮʝʩʽʚ ʚʠʩʫʰʫʚʘʥʥʷ, ʧʽʨʦʣʽʟʫ ʪʘ ʪʝʨʤʽʯʥʦʾ ʜʝʩʪʨʫʢʮʽʾ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʫ ʧʨʦʮʝʩʽ ʥʘʛʨʽʚʘʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʽʣʝʥʦ ʪʨʠ ʩʪʘʜʽʾ, 

ʷʢʽ ʜʣʷ ʢʦʞʥʦʾ ʟ ʨʦʩʣʠʥ ʤʘʶʪʴ ʨʽʟʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʽʥʪʝʨʚʘʣʠ. ɺʠʷʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ 

ʪʝʤʧʝʨʘʪʫʨ ʧʝʨʰʦʛʦ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ ʝʬʝʢʪʫ, ̫ ʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʝʨʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ 

ʟʨʘʟʢʽʚ. ɼʣʷ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ ʮʝʡ ʧʦʢʘʟʥʠʢ ̒  ʥʘʡʙʽʣʴʰʠʤ ʽ ʩʪʘʥʦʚʠʪʴ 364ʉ̄, 

ʥʠʞʯʠʤʠ ʻ ʟʥʘʯʝʥʥʷ ʻ ʜʣʷ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ ï 347̄ʉ, ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ï 333̄ʉ ʪʘ 

ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ ï 316̄ʉ. ɸ ʥʘʡʥʠʞʯʦʶ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʨʰʦʛʦ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ 

ʝʬʝʢʪʫ ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ï 300̄ʉ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʨʦʟʧʦʜʽʣ ʮʠʭ ʨʦʩʣʠʥ ʟʘ 

ʛʨʫʧʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʅʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤʠ ʟʘ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ  ̒ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ ʪʘ ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʦʢʨʝʤʫ ʛʨʫʧʫ, ʘ ʧʦʪʽʤ ʜʦ ʥʝʾ ʧʨʠʻʜʥʫʻʪʴʩʷ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ. ɯʥʰʦʶ ʛʨʫʧʦʶ 

ʩʭʦʞʠʭ ʟʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʦʩʣʠʥ ʻ ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ ʽ 

ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ ʙʣʠʟʴʢʠʤʠ ʻ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʣʽʥʥʷ ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ, ʟʦʣʴʥʽʩʪʴ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ 

ʜʠʤʦʫʪʚʦʨʝʥʥʷ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʦʢʨʝʤʦ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ 

ʨʦʩʣʠʥ. ɺʦʣʦʛʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥ ̔ʟ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ ʦʙʝʨʥʝʥʦʶ ʚʝʣʠʯʠʥʦʶ ʽ ʪʘʢʦʞ 

ʤʦʞʝ ʦʢʨʝʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʡʤʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʭʽʜʥʦʛʦ ʣ̔ ʩʦʩʪʝʧʫ ʚ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʾ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʫʚʘʣʠ ʜʦʩʣʽʜʥʽ ʜʽʣʷʥʢʠ ʜʦʚʞʠʥʦʶ 

10 ʤ ʽ ʰʠʨʠʥʦʶ 3 ʤ, ʷʢʽ ʦʙʣʘʰʪʦʚʫʚʘʣʠ ʥʘ ʚʢʨʠʪʽʡ ʪʨʘʚô̫ ʥʠʤ ʧʦʢʨʠʚʦʤ ʪʝʨʠʪʦʨʽʾ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʪʝʨ ʙʫʚ ʫ ʥʘʧʨʷʤʢʫ ʜʦʚʰʦʾ ʩʪʦʨʦʥʠ ʜʽʣʷʥʢʠ, ʘ ʩʫʤʽʞʥʽ ʧʣʦʱʽ 

ʚʠʢʦʰʫʚʘʣʠʩʷ ʽ ʟʚʦʣʦʞʫʚʘʣʠʩʷ ʟ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʛʦʨʽʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪ ̔ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʥʷ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʚʽʜ 1-2 ʜʦ 6-8 ʤ/ʩ ʪʘ ʚʠʩʦʪʠ 

ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ̔ 60 ʩʤ. ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʟʨʦʩʪʘʣʘ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʜʣʷ ʜʽʣʷʥʦʢ ʟ ʚʠʩʦʪʦʶ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ʚʽʜ 2,5 

ʜʦ 3,5 ʤ/ʭʚ, ʘ ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 60 ʩʤ ʚʽʜ 3,1 ʜʦ 12,5 ʤ/ʭʚ. ɺʠʷʚʣʝʥʦ 

ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙʠʜʚʦʭ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʠʧʘʜʢʫ ʧʦʰʠʨʝʥʥʷ 

ʛʦʨʽʥʥʷ ʫ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ. ʇʨʦʪʝ ʛʦʨʽʥʥʷ ʧʦʰʠʨʶʚʘʣʦʩʷ ʽ ʫ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ 

ʜʦ ʚʽʪʨʫ, ʦʜʥʘʢ ʽʟ ʟʥʘʯʥʦ ʥʠʞʯʦʶ ʰʚʠʜʢʽʩʪʶ ï 0,5-0,7 ʤ/ʭʚ. ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ 

ʥʽʯʥʠʡ ʧʝʨʽʦʜ ʜʦʙʠ ʟʘʡʤʘʥʥʷ ʙʫʣʦ ʫʩʢʣʘʜʥʝʥʠʤ ʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʟʘʛʘʣʦʤ ʥʝ 

ʚʽʜʙʫʚʘʣʦʩʷ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ. 

ʇʨʦʚʝʜʝʥʦ ʢʦʤʧôʁ ʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Wildland-Urban Fire Dynamic Simulator (WFDS), ʷʢʝ 
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ʩʪʚʦʨʝʥʦ ʥʘ ʙʘʟʽ ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ Fire Dynamic Simulator (FDS) ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʽ ʻ ʘʧʨʦʙʦʚʘʥʠʤ ʜʣʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ. 

ʊʨʘʚô̫ ʥʠʡ ʧʦʢʨʠʚ ʬʦʨʤʫʚʘʣʠ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ, ʷʢʠʡ ʻ 

ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʪʨʘʚô̫ ʥʦʶ ʨʦʩʣʠʥʦʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʤʘʻ ʥʘʡʤʝʥʰʫ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʽʟ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʣʘʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʩʪʽ 

ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 6%, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʧʦʩʫʭʠ ʪʘ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʣʽʥʽʡʥʽ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ̒  

ʟʥʘʯʥʦ ʚʠʱʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʪʨʠʤʘʥʠʤʠ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʘ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ ʛʘʩʽʥʥʷ ʪʘʢʠʭ ʧʦʞʝʞ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʪ 

ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 20-100 ʩʤ ʰʚʠʜʢʽʩʪʴ ʻ ʥʘʡʙʽʣʴʰʦʶ ʜʣʷ 80 ʩʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ ʚʽʜ ʚʠʩʦʪʠ 

ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ v = 0,0001h3ï

0,0251h2+1,3591h+0,7772 ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ R2= 0,9572. 

ɺʽʪʝʨ ʟʘʛʘʣʦʤ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ, ʘʣʝ ʟʘ ʰʚʠʜʢʦʩʪʝʡ 

4 ʤ/ʩ ʽ ʚʠʱʝ ʛʦʨʽʥʥʷ ʧʨʠʧʠʥʷʣʦʩʷ, ʡʤʦʚʽʨʥʦ, ʯʝʨʝʟ ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʛʘʩʽʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ 

ʙʘʟʫʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʦʜʠ, ʩʪʚʦʨʝʥʥʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʩʤʫʛ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʽʢʠ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟʙʠʚʘʥʥʷ 

ʧʦʣʫʤô̫ , ʟʘʩʠʧʘʥʥʷ ʡʦʛʦ ˇʨʫʥʪʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɸʣʝ ʜʣʷ ʛʘʩʽʥʥʷ 

ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʧʦʪʨʽʙʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʥʝ ʟʘʚʞʜʠ 

ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʷʪʫʚʘʣʴʥʠʢʽʚ ʪʘ ʬʽʟʠʯʥʠʭ ʟʫʩʠʣʴ. ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʚʽʪʝʨ ʤʦʞʝ ʩʧʨʠʷʪʠ ʛʘʩʽʥʥʶ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʪʦʢʠ ʧʦʚʽʪʨʷ ï ʧʝʨʝʥʦʩʥʠʭ ʙʝʥʟʠʥʦʚʠʭ 

ʧʦʚʽʪʨʦʜʫʚʦʢ ʪʘ ʦʙʧʨʠʩʢʫʚʘʯʽʚ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʦʙʧʨʠʩʢʫʚʘʯʝʤ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦʩʦʙʫ 

ʟʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʞʠʤʫ ʩʝʨʝʜʥʽʭ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ ʪʘ ʩʧʨʷʤʫʚʘʥʥʷ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʫ 

ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʻ ʜʽ ̫ʧʦʪʦʢʽʚ ʧʦʚʽʪʨʷ ʘʙʦ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ ʟʽ 
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ʰʚʠʜʢʽʩʪʶ 8,1-11,3 ʤ/ʩ ʥʘ ʚʽʜʩʪʘʥʽ 0,4-1 ʤ ʚʽʜ ʩʦʧʣʘ ʧʨʠʩʪʨʦʶ ʫ ʥʘʧʨʷʤʢʫ ʡʦʛʦ ʦʩʽ ʥʘ 

ʤʘʪʝʨʽʘʣ, ʱʦ ʛʦʨʠʪʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʚʽʜʨʠʚʫ ʧʦʣʫʤô̫  ʚ 

ʦʩʝʨʝʜʢʫ ʛʦʨʽʥʥʷ. ʇʨʦʚʝʜʝʥ ̔ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʘ ʧʽʜ ʯʘʩ 

ʛʘʩʽʥʥʷ ʧʽʜʨʦʟʜʽʣʦʤ ɼʉʅʉ ʋʢʨʘʾʥʠ ʨʝʘʣʴʥʦʾ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʾ 

ʦʙʣ. ʧʽʜʪʚʝʨʜʠʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʜʽʷʣʴʥʽʩʪʴ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʉʅʉ 

ʋʢʨʘʾʥʠ ʫ ʤ. ʂʠʻʚʽ, ʘ ʦʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʟʚʠʪʢʫ 

ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʟʘʭʦʜʽʚ ʟ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʟʘʛʨʦʟ ʧʝʨʝʭʦʜʫ ʪʘʢʠʭ ʧʦʞʝʞ ʥʘ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʙô̒ ʢʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʜʠʥʘʤʽʢʫ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʨʠʧʠʥʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʥʘʜʘʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʫʨʘʭʫʚʘʥʥʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʡ ʛʘʩʽʥʥʷ ʧʦʞʝʞ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʨʘʚô̫ ʥ̔ ʧʦʞʝʞʽ, ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ, ʧʨʦʮʝʩʠ ʟʘʡʤʘʥʥʷ, 

ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ, ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ. 
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The dissertation is devoted to solving the actual scientific and technical problem 

revealing the dynamics of development and cessation of fires occurred in grass 

ecosystems. 

Fires in grass ecosystems pose a danger to the natural environment, humans and 

animals. Their spread causes conflagration in nearby facilities, including forests, 

farmland, buildings and structures. There occur deaths and injuries due to grass fires. The 

dry grass ignition can develop with a simple match striken or from a cigarette butt. The 

dry grass allows fire spreading throughly not only downwind, but also in the opposite 

direction. 

The process of extinguishing grass fires is complex and involves risks to the lives 

and health of rescuers, the existing methods and techniques of firefighting being not 

always effective and feasible. It usually requires a significant amount of water, which not 

always is accessible for delivering to the fire scene in a timely manner. 

To successfully extinguish fires in grass ecosystems, an analysis of their occurrence 

causes and preconditions, factors influencing their occurrence and spread processes as 

well as their spread process peculiarities, along with fires extinguishing methods and 

ways has been carried out. 

A number of research methods were used, including analysis of literature sources 

with results of research in the grass fires field, laboratory methods for determining 

flammable indicators characteristic to combustible materials of plant origin: temperatures 

of ignition, spontaneous ignition and decay, coefficients of smoke and humidity, 

thermogravimetric analysis, cluster analysis, correlation analysis. regression analysis, 

statistical methods of research results processing, experimental methods of researching 

fires in areas covered with grass vegetation, computer modeling of grass fires origin and 
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spread processes, experimental methods to extinguish grass fires using the proposed 

methods and means and those methods justification. 

The analysis of research in grass fires field identified the main factors influencing 

their occurrence and spread: combustible material, weather and climatic conditions and 

topography. From weather and climatic conditions the most important are wind currents, 

temperature and relative humidity, precipitation. 

Analyzed are the grass ecosystems of Ukraine at which study result identified are 

three main ecosystem types where fires occur: forest, meadow and steppe. Forest grass 

ecosystems are elements of forest ecosystems, and their fire hazard should be considered 

separately and in combination with other components (stands, forest litter, undergrowth 

and underwood). Therefore, the paper focuses on steppe and meadow ecosystems, formed 

mainly by grassy vegetation, which in dry weather before and after the end of plants 

growing season and in the lack of snow cover poses a significant danger. 

According to the literature sources analysis results, the characteristics of grass 

ecosystems, in particular the plants species composition, are obtained and the fire danger 

is characterized. Since the fire-hazard properties of different plant species differ from 

each other, and a significant variety of species does not allow studying each representative 

of that category, for further research purposes there were identified the most common 

herbaceous plants, widely present in almost all ecosystems in Ukraine and forming groups 

(and sometimes continuous vegetative coatings at areas: field clover, timothy grass, 

meadow fescue, tall fescue and creeping wheatgrass. 

For the first time, the fire-hazardous properties of each plant were studied, 

including the dynamics of humidity change during drying, equilibrium humidity, 

temperature of smothering, ignition and spontaneous combustion, ignition time, ash 

content and smoke formation coefficients under smother and flame combustion. Studies 

of these properties were performed within 5 days after collection of plant samples under 

natural conditions and during natural drying in the laboratory. The smother, ignition and 

spontaneous combustion temperatures of each of the studied plants are different and 

decrease with decreasing humidity. On the fifth day of study the ignition temperature 

ranged from 175ÁC for clover, 184ÁC for creeping wheatgrass, 187ÁC for meadow fescue, 
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190ÁC for tall fescue and up to 193ÁC for meadow thyme, with smother temperature 

ranging from 223ÁC for meadow fescue, 247ÁC for field clover, 259ÁC for tall fescue, 

273ÁC for creeping wheatgrass and up to 287ÁC for meadow thyme, while auto-ignition 

temperature ranging from 326ÁC for meadow fescue, 342ÁC for tall fescue, 358ÁC for 

field clover, 374ÁC for creeping wheatgrass, and up to 380ÁC for meadow thyme. The 

plants humidity ranged from 8% for tall fescue, 9% for meadow fescue, 10% for creeping 

wheatgrass, 18% for meadow thyme and up to 20% for field clover. Differences in fire 

hazard indexes impose different risks of fires spreading to areas covered with various 

types of herbs. 

According to the results of laboratory studies, linear regression dependences of 

smother, ignition and spontaneous combustion temperatures on humidity were obtained 

for the studied plants, which dependencies can be used for fire hazard assessing by the 

value of combustible herbal material moisture content.  

In the laboratory, using a derivatograph, for the first time thermogravimetric curves 

have been obtained to characterize the processes of these materials samples heating and 

thermal destruction. The TG curves for each of the studied plants differ slightly, but more 

significant is the difference between their DTA curves that indicating differences in the 

occurrence of exothermic and endothermic effects, as well as drying, pyrolysis and 

thermal destruction processes when samples subjected to high temperatures during 

heating. In the process of thermogravimetric studies, three consecutive stages have been 

identified, which have different temperature intervals for each of the plants. The 

temperature differences of the first exothermic effect, characterizing the samples thermal 

stability were revealed. For tall fescue this indicator is the largest reaching 364ÁC, lower 

values being identified for the meadow fescue( 347ÁC), meadow thyme ( 333ÁC) and 

creeping wheatgrass (316ÁC). And the lowest first exothermic effect temperature is 

registered for field clover: 300̄ʉ. 

According to the cluster analysis results, for the first time these plants distribution 

by groups taking into account their fire hazard indicators was obtained. The closest in 

terms of fire-hazardous properties are the group, which includes tall fescue and meadow 

fescue, next joined by creeping wheatgrass. Another group of plants with similar fire-
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hazardous properties includes field clover and meadow thyme. It is also established that 

such indicators as smother and spontaneous combustion temperatures, ignition 

temperature, ash content and smoke formation coefficients are close, each of those 

indicators separately allowing to characterize the fire hazard of plants. Humidity in 

comparison with these indicators is an inverse value and can also be used separately to 

assess the fire hazard for combustible materials of plant origin. 

There were carried out the experimental studies of the processes of field grass fires 

ignition and spread in the Western Forest-Steppe in the autumn after the vegetation season 

end. For that study, 10 m long and 3 m wide research plots have been formed, arranged 

on a grassy area so that the wind streams in the direction of the plotôs longer side, and 

adjacent areas were mowed and moistened to prevent uncontrolled spread of combustion. 

As a result of field research, the fire front linear velocity value for wind speeds from 1-2 

to 6-8 m/s and the grass cover height of 40 cm and 60 cm was established. For areas with 

grass height of 40 cm the fire velocity increased with increasing wind speed from 2.5 to 

3.5 m/min, and for the grass cover height 60 cm that increase was from 3.1 to 12.5 m/min. 

An increase in velocity with an increase in both of these indicators when the fire spread 

aligned to wind direction was registered. However, the combustion spread also in the 

direction opposite to the wind, but at a much lower speed of 0.5-0.7 m/min. It was also 

found that during the night the ignition not so readily started and the fire spread did not 

occur due to lower air temperature and increase in its relative humidity.  

Computer simulation of grass fires was performed using Wildland-Urban Fire 

Dynamic Simulator (WFDS) software, based on the physical fire propagation model Fire 

Dynamic Simulator (FDS) thus used for simulating fires in natural ecosystems and 

approved upon testing for grass fires. The given grass cover was formed according to the 

properties of creeping wheatgrass, which is the most common herbaceous plant in 

Ukraine and has the lowest heat resistance of the studied cereals. It was found that in the 

case of extremely low moisture content of 6%, as set during extreme drought and after 

the herbs growing season, the fire front linear velocities are much higher than those 

obtained during experimental studies and indicate the difficulty of such fires 

extinguishing. It was found that in the range of grass cover heights of 20-100 cm the 
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highest speed is registered for 80 cm. According to the simulation results it is established 

that the dependence of grass fire rate on grass cover height is described by the polynomial 

regression model v = 0,0001h3ï0,0251h2+1,3591h+0,7772 with the approximation 

reliability coefficient R2= 0,9572. The wind generally has a positive effect on the fires 

spread speed, but at speeds of 4 m/s and above the combustion ceased, probably due to 

the combustible material cooling. 

It is analyzed that traditional methods and means of grass fires extinguishing are 

based mainly on the use of water, mineralized strips creation using appropriate 

techniques, as well as mechanical impact to tamp down the fire injecting into fire the soil 

with hand tools. But fires extinguishing in natural ecosystems requires a significant 

amount of water, that is not always possible to provide, and the use of hand tools requires 

a significant amount of rescuers and physical effort. Considering that the computer 

simulations have shown that wind can help extinguish a grass fire, the use of devices 

generating air currents ï portable gasoline blowers and sprayers ï has been suggested. 

Studies of the peculiarities of air flow formation by the sprayer with respect to such device 

operation modes and deviations from the main air flow direction which indicate the 

effectiveness of the method using the average engine speed mode with air flow 

coordinated along to the main direction. It is substantiated that an effective way to 

extinguish fires in grass ecosystems is the action of air or air-water mixture flows at a 

speed of 8.1-11.3 m/s at a distance of 0.4-1 m from the deviceôs nozzle its axis directed 

on the burning material that leads to its cooling and separation of the flame in the 

combustion seat. Studies on the use of a sprayer during the real grass fire extinguishing 

by the squads of the State Service for Emergency Situations of Ukraine in Kyiv region 

confirmed this method effectiveness. 

The research results are implemented in the activities of SSESU Main Directorate 

in Kyiv city, and the dependences obtained in this study and characterizing the 

development of fires in grassland ecosystems are used to plan and conduct firefighting 

measures, assess threats to such fires in forests and various areasô facilities. 
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As a result, the peculiarities of various factors influence on the dynamics of grass 

ecosystems firesô occurrence and cessation were identified and recommendations for 

those factors consideration to prevent and extinguish fires have been provided. 

Key words: grass fires, combustible material, ignition processes, fire spread, fire 

extinguishing. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ, ʉʂʆʈʆʏɽʅʔ 
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ʂɻʇ ʢʝʨʽʚʥʠʢ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ 

ʂʇ  ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

DTA Differential Thermal Analysis ï ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ 

ʪʝʨʤʽʯʥʠʡ ʘʥʘʣʽʟ 

DTG Differential Thermogravimetry ï ʜʠʬʝʨʝʥʮʽʘʣʴʥʘ 

ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʽʷ 
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ʜʠʥʘʤʽʢʠ ʧʦʞʝʞ ʚ ʜʠʢʽʡ ʧʨʠʨʦʜʽ ʽ ʤʽʩʪʘʭ 
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ɺʉʊʋʇ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʞʝʞʽ ʷʢ ʦʜʠʥ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʘʙʦ ʧʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʩʴʦʛʦʜʥʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. ɿʛʽʜʥʦ ʩʪʘʪʠʩʪʠʢʠ, 

ʙʽʣʴʰʽʩʪʴ ʧʦʞʝʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʚʠʥʠ ʣʶʜʠʥʠ [115], ʟʦʢʨʝʤʘ ʥʝʦʙʝʨʝʞʥʦʛʦ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʤ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʨʫʰʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʦʱʦ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʧʦʞʝʞʽ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ [11, 73]. ʊʘʢʽ 

ʧʦʞʝʞʽ ï ʮʝ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ, ʷʢʠʡ ʰʚʠʜʢʦ ʧʦʰʠʨʶʻʪʴʩʷ ʫ 

ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʦʨʽʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, 

ʯʘʛʘʨʥʠʢʽʚ ʽ ʪʨʘʚôʷʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ.  

ɺ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʣʽʩʦʚʽ ʧʦʞʝʞʽ, ʧʨʠʯʠʥʘʤʠ ʷʢʠʭ 

ʥʝʨʽʜʢʦ ʩʪʘʻ ʛʦʨʽʥʥʷ ʪʨʘʚʠ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. ʏʘʩʪʦ ʧʨʠʯʠʥʘʤʠ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʩʪʘʶʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʘʣʠ, ʷʢʽ ʯʘʩʪʦ ʟʜʽʡʩʥʶʶʪʴ ʙʝʟ ʜʦʪʨʠʤʘʥʥʷ ʟʘʭʦʜʽʚ 

ʙʝʟʧʝʢʠ. ɺʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʤʝʥʰʽ 

ʤʘʩʰʪʘʙʠ ʪʘ ʥʘʩʣʽʜʢʠ, ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. ʇʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ ʟʤʫʰʝʥʽ ʯʘʩʪʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʢʣʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʛʦʨʽʥʥʷʤ ʪʨʘʚʠ, ʨʷʪʫʶʯʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ ʣʽʩʠ 

ʪʘ ʽʥʰʽ ʦʙôʻʢʪʠ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʽʜ ʧʦʞʝʞ. ʊʝʥʜʝʥʮʽʷ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ̒  ʩʪʽʡʢʦʶ ʚ ʦʩʽʥʥʽʡ ʪʘ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜʠ. ʅʘʡʤʘʩʰʪʘʙʥʽʰʠʤʠ ʟ ʥʠʭ 

ʻ ʩʪʝʧʦʚʽ ʧʦʞʝʞʽ, ʧʨʦʪʝ ʜʦʩʪʘʪʥʴʦ ʯʘʩʪʦ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʧʘʜʢʠ ʛʦʨʽʥʥʷ ʪʨʘʚ 

ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚʠ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʥʘ ʟʝʤʣʷʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚ ʫʨʙʦʝʢʦʩʠʩʪʝʤʘʭ. ɿʥʘʯʥʫ ʥʝʙʝʟʧʝʢʫ 

ʩʪʘʥʦʚʣʷʪʴ ʪʨʘʚôʷʥʽ ʧʦʞʝʞʽ ʫ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ 

ʪʝʨʠʪʦʨʽʷʭ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʟʘʡʤʘʶʪʴʩʷ ʣʽʩʦʚʽ ʤʘʩʠʚʠ, ʘ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ ʻ 

ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʪʘ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʽ ʨʷʪʫʚʘʣʴʥʠʢʽʚ. 

ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʟʦʢʨʝʤʘ ʫʤʦʚ 

ʨʦʟʚʠʪʢʫ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ, ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʾʭ ʚʠʥʠʢʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ, ʤʘʻ ʥʘʫʢʦʚʝ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʪʘ ʩʧʦʥʫʢʘʻ ʜʦ 

ʧʦʩʪʘʥʦʚʢʠ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ. 
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ʇʦʞʝʞʦʥʝʙʝʟʧʝʢʘ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʟʫʤʦʚʣʶʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ ʛʦʨʽʥʥʷ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝʙʝʟʧʝʢʠ 

ʨʦʩʣʠʥʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʡʦʛʦ ʩʪʘʥ (ʞʠʚʠʡ ʯʠ ʩʫʭʠʡ) ʽ ʚʦʣʦʛʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʛʝʦʤʝʪʨʠʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʧʦʢʘʟʥʠʢʠ (ʚʠʩʦʪʘ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ, ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ, 

ʱʽʣʴʥʽʩʪʴ, ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʦʱʦ). ʎʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ 

ʨʦʩʣʠʥ (ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ, ʧʦʛʦʜʥʠʭ ʽ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ) ʪʘ ʾʭ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ. 

ʆʩʥʦʚʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ (ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ) ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʥʘ ʚʠʥʠʢʥʝʥʥʷ 

ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʻ: ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ, ʦʧʘʜʠ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʪʦʱʦ. ʇʽʜ ʾʭ ʩʫʢʫʧʥʠʤ ʚʧʣʠʚʦʤ ʥʝ ʣʠʰʝ ʬʦʨʤʫʻʪʴʩʷ 

ʚʦʣʦʛʽʩʥʠʡ ʩʪʘʥ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘʣʝ ʡ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʦʮʝʩ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ. ʆʢʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʟʦʚʥʽʰʥʽ ʧʨʠʨʦʜʥʽ 

ʯʠʥʥʠʢʠ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʾ ʧʝʨʝʙʽʛ, ʟʦʢʨʝʤʘ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʚʽʪʝʨ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʧʨʦʚʦʜʠʣʠ ʋ. ʄʝʣʣ, ʆ. ɸ. ʊʘʨʘʩʝʥʢʦ, ʆ. ʄ. 

ɻʨʠʰʠʥ, ɸ. ɸ. ʊʠʰʢʦʚ, ʂ. ʉʽʤʧʩʦʥ, ʂ. ʆʚʝʨʭʦʣʪ, ɸ. ɼʽʤʽʪʨʘʢʦʧʦʫʣʦʩ, ɼ. ʉʢʦʪʪ, ʈ. 

ʈʦʪʝʨʤʝʣʣ, ʈ. ʉ. ʇʦʢʨʦʚʩʴʢʠʡ, ʄ. ɺ. ʂʫʩʪʦʚ, ɺ. ʉ. ʊʢʘʯʝʥʢʦ, ɼ. ʄʦʨʚʘʥ, ʂ. 

ʄʦʽʥʫʜʜʽʥ, ʉ. ʂʣʝʤʝʥʪʩ ʪʘ ʽʥ. ʈʝʟʫʣʴʪʘʪʠ ʾʭʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʶʪʴ ʟʤʦʛʫ ʦʮʽʥʠʪʠ 

ʥʝʙʝʟʧʝʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʪʘ ʾʭ ʧʦʚʝʜʽʥʢʫ. ʆʜʥʘʢ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʨʘʚôʷʥʠʭ 

ʧʦʞʝʞ ʚʽʜʩʫʪʥʽ ʯʽʪʢʽ ʟʘʣʝʞʥʦʩʪʽ ʜʠʥʘʤʽʢʠ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ, ʘ 

ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚʽʜ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʪʘ 

ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʨʦʩʣʠʥ, ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʤʽʥʣʠʚʽʩʪʴ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʷʢʘ ʟʫʤʦʚʣʶʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ 

ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʜʠʥʘʤʽʢʫ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ, ʱʦ ʪʘʢʦʞ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʧʦʞʝʞʦʛʘʩʽʥʥʷ. ʊʦʤʫ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʧʽʜ ʜʽʻʶ ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʦʛʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʾʭ ʛʘʩʽʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʥʘʫʢʦʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʚʠʨʽʰʝʥʥʶ ʷʢʦʛʦ ʧʨʠʩʚʷʯʝʥʘ ʮʷ ʨʦʙʦʪʘ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ 

ʨʦʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çɼʠʥʘʤʽʢʘ ʧʦʞʝʞ ʫ 
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ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭè, ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ No0119U002941, ʫ ʷʢʽʡ 

ʟʜʦʙʫʚʘʯ ʙʫʚ ʚʠʢʦʥʘʚʮʝʤ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʾʭ 

ʫʨʘʭʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʘʭ ʧʦʞʝʞʦʛʘʩʽʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʣʽʜ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ, ʭʾ 

ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ; 

- ʜʦʩʣʽʜʠʪʠ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʾʭ ʚʽʜʤʽʥʥʦʩʪ ̔ ʜʣʷ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʜʠʥʘʤʽʢʫ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʚ ʫʤʦʚʘʭ 

ʚʧʣʠʚʫ ʚʽʪʨʫ ʽ ʨʝʣʴʻʬʫ; 

- ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʦʪʨʠʤʘʪʠ ʟʘʣʝʞʥʦʩʪʽ 

ʾʭ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʰʘʨʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ; 

- ʦʙˇʨʫʥʪʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʪʦʢʠ ʧʦʚʽʪʨʷ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʜʠʥʘʤʽʢʘ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʧʨʠʧʠʥʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʠʨʦʜʥ ̔ʪʘ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ 

ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʧʨʦʮʝʩʠ ʚʠʥʠʢʥʝʥʥʷ, 

ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʪʘ ʾʭ ʧʨʠʧʠʥʝʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪ ̔ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʧʦʞʝʞ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʽ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ; ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ 

ʩʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ, 

ʧʦʢʘʟʥʠʢʽʚ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʟʦʣʴʥʦʩʪʽ, ʚʘʛʦʚʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, 

ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʝʞ ʫ 
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ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ; ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 

ʤʽʩʮʝʚʦʩʪʽ, ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ, ʢʣʘʩʪʝʨʥʦʛʦ, ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ; ʤʝʪʦʜ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʟʘʡʤʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʦʢʽʚ ʧʦʚʽʪʨʷ, ʩʬʦʨʤʦʚʘʥʠʭ ʤʝʭʘʥʽʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʦʪʨʠʤʘʥʥʽ ʟʘʣʝʞʥʦʩʪʝʡ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʮʝʩʠ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ, ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʩʬʦʨʤʦʚʘʥʠʭ ʧʽʜ ʾʭ ʚʧʣʠʚʦʤ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʦʙʨ̌ʫʥʪʦʚʫʶʪʴ ʤʝʪʦʜʠ ʽ ʩʧʦʩʦʙʠ ʾʭ ʛʘʩʽʥʥʷ. 

ɺʧʝʨʰʝ: 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʫ ʧʨʦʮʝʩʽ 

ʧʨʠʨʦʜʥʦʛʦ ʚʠʩʫʰʫʚʘʥʥʷ ʜʣʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ʋʢʨʘʾʥʠ ï ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ, ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ 

ʪʘ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ, ʟʦʢʨʝʤʘ ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ 

ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ ʽʟ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʟʨʘʟʢʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ 

ʥʝʦʜʥʘʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʦʞʝʞʥʦ ʾʥʝʙʝʟʧʝʢʠ ʢʦʞʥʦʾ ʟ ʪʘʢʠʭ ʨʦʩʣʠʥ; 

- ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ ʚʪʨʘʪʘ ʤʘʩʠ ʧʽʜ ʜʽʻʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʪ̒ʴʩʷ ʥʝʦʜʥʘʢʦʚʦ, ʘ ʤʘʢʩʠʤʫʤʠ ʧʝʨʰʦʛʦ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ ʝʬʝʢʪʫ 

ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 300C̄ ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʜʦ 364C̄ ʜʣʷ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ; 

- ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʧʨʦʛʨʘʤʽ WFDS ʦʪʨʠʤʘʥʦ 

ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʚʽʜ ʚʽʪʨʫ ʽ ʚʠʩʦʪʠ ʪʨʘʚ 

ʫ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ 6% 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʥʘʡʙʽʣʴʰʠʤ ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

3 ʤ/ʩ ʽ ʩʪʘʥʦʚʠʪʴ 27,5 ʤ/ʭʚ, ʘ ʥʘʡʥʠʞʯʠʤ ï ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ ʪʘ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ 

ʧʦʢʨʠʚʫ 60 ʩʤ; 

- ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʝʨʝʥʦʩʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʯʠ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ ʟʽ 
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ʰʚʠʜʢʽʩʪʶ 8,1-11,3 ʤ/ʩ ʥʘ ʚʽʜʩʪʘʥʽ 0,4-1 ʤ ʚʽʜ ʩʦʧʣʘ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʦʩʝʨʝʜʢʫ 

ʧʦʞʝʞʽ ʪʘ ʚʽʜʨʠʚʫ ʧʦʣʫʤôʷ. 

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

- ʤʝʪʦʜʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥ ɹʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; 

- ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʾʾ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ WFDS; 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

- ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫWFDS. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʆʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʟʤʦʛʫ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʪʘʥʫ ʪʘ ʚʠʜʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʣʘʥʫʚʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʥʝʙʝʟʧʝʢʠ 

ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞ ʧʽʜ ʯʘʩ ʾʭ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʨʦʟʜʽʣʽʚ ɻʦʣʦʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ɼʉʅʉ ʋʢʨʘʾʥʠ ʫ ʤ. ʂʠʻʚʽ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʟ ʣʽʢʚʽʜʘʮʽʾ 

ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʃʴʚʽʚʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʘ ʢʘʬʝʜʨ ̔ʧʦʞʝʞʥʦʾ 

ʪʘʢʪʠʢʠ ʪʘ ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʚ ʥʘʚʯʘʣʴʥʫ ʜʠʩʮʠʧʣʽʥʫ çʇʦʞʝʞʥʘ ʪʘʢʪʠʢʘè 

ʪʘ ʥʘ ʢʘʬʝʜʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʥʘʚʯʘʣʴʥʫ ʜʠʩʮʠʧʣʽʥʫ çʇʦʞʝʞʽ ʚ ʧʨʠʨʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭè, ʘ ʩʘʤʝ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʯʠʥʥʠʢʽʚ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʘʥʘʣʽʟʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʶ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ, ʤʝʪʠ ʪʘ 

ʟʘʚʜʘʥʴ, ʦʙôʻʢʪʘ ʽ ʧʨʝʜʤʝʪʘ ʜʦʩʣʽʜʞʝʥʴ, ʩʘʤʦʩʪʽʡʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ ʡ ʧʨʦʚʝʜʝʥʥʽ 
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ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʧʣʘʥʫʚʘʥʥʽ ʪʘ 

ʧʨʦʚʝʜʝʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʽ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʫʯʘʩʪʴ ʫ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ WFDS, ʫʟʘʛʘʣʴʥʝʥʥʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʤʘʪʝʤʘʪʠʯʥʽʡ 

ʦʙʨʦʙʮʽ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, 

ʋʯʘʩʪʴ ʘʚʪʦʨʘ ʫ ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ: ʫ ʨʦʙʦʪʽ [1] ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʧʨʠʩʚʷʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʶ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ, ʟʜʽʡʩʥʝʥʦ ʚʽʜʙʽʨ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ʋʢʨʘʾʥʠ, ʟʜʽʡʩʥʝʥʦ ʧʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʯʘʩʪʠʥʫ ʚʠʩʥʦʚʢʽʚ; ʫ ʨʦʙʦʪʽ [2] 

ʩʧʣʘʥʦʚʘʥʦ ʽ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ; ʫ ʨʦʙʦʪʽ 

[3] ʩʬʦʨʤʦʚʘʥʦ ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʧʘʨʘʤʝʪʨʠ ʧʦʞʝʞʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʧʣʠʚ ʚʽʪʨʫ ʥʘ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ; ʫ ʨʦʙʦʪʽ [4] ʧʨʦʚʝʜʝʥʦ 

ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʯʘʩʪʠʥʫ ʚʠʩʥʦʚʢʽʚ; ʫ ʨʦʙʦʪʽ [8] ʧʨʦʚʝʜʝʥʦ 

ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ; ʫ 

ʨʦʙʦʪʽ [10] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʥʘ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ, ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʃʴʚʽʚʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʥʘ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʨʘʜʽ 

ʃʴʚʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʘ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ: IX ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, 

ʢʫʨʩʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽè (ʃʴʚʽʚ, 2014), X ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʢʫʨʩʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽè (ʃʴʚʽʚ, 2015), XI ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʢʫʨʩʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ çʇʨʦʙʣʝʤʠ ʪʘ 
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ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽè (ʃʴʚʽʚ, 2016), 

ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʇʦʞʝʞʥʘ ʪʘ ʪʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘ. 

ʊʝʦʨʽʷ, ʧʨʘʢʪʠʢʘ, ʽʥʥʦʚʘʮʽʾè (ʃʴʚʽʚ, 2016), ɉɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʢʫʨʩʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ çʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽè (ʜʦ 70-ʨʽʯʯʷ ʟʘʩʥʫʚʘʥʥʷ 

ʫʥʽʚʝʨʩʠʪʝʪʫ) (ʃʴʚʽʚ, 2017), ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʣʘʥʜʰʘʬʪʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʩʘʜʦʚʦ-

ʧʘʨʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʫʨʙʦʝʢʦʣʦʛʽʾ ʪʘ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ (ʟ ʥʘʛʦʜʠ 80-ʣʽʪʪʷ ʚʽʜ ʜʥʷ 

ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ ɺ.ʇ. ʂʫʯʝʨʷʚʦʛʦ)è (ʃʴʚʽʚ, 2019). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 10 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʟ ʷʢʠʭ 3 ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʇʝʨʝʣʽʢʫ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʴ, 1 ʩʪʘʪʪʷ ʫ ʟʘʢʦʨʜʦʥʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ ɭʉ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Scopus, ʪʘ 6 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, 4 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ 10 ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 151 ʩʪʦʨʽʥʢʫ ʪʘ ʚʢʣʶʯʘʻ 51 ʨʠʩʫʥʦʢ, 24 ʪʘʙʣʠʮ ̔ʪʘ 

129 ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. 
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ʈʆɿɼɯʃ 1. ʇʆɾɽɾʅɸ ʅɽɹɽɿʇɽʂɸ ʊʈɸɺôʗʅʀʍ ɽʂʆʉʀʉʊɽʄ 

 

1.1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʪʘ ʾʭ 

ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ 

ɽʢʦʩʠʩʪʝʤʘ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʧʨʠʩʪʦʩʫʚʘʣʠʩʷ ʜʦ 

ʩʧʽʣʴʥʦʛʦ ʧʨʦʞʠʚʘʥʥʷ ʚ ʧʝʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʩʥʫʚʘʥʥʷ, ʫʪʚʦʨʶʶʯʠ ʟ ʥʠʤ ʻʜʠʥʝ 

ʮʽʣʝ. ɽʢʦʩʠʩʪʝʤʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʨʠʨʦʜʥʽ ʽ ʰʪʫʯʥʽ [25]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʛʨʫʧʠ 

(ʨʠʩ. 1.1) ʽ ʨʷʜ ʪʠʧʽʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. ɺ ʦʩʥʦʚʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʣʷ ʥʘʟʝʤʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʣʝʞʠʪʴ ʪʠʧ ʧʨʠʨʦʜʥʦʾ (ʚʠʭʽʜʥʦʾ) ʨʦʩʣʠʥʥʦʩʪʽ, ʜʣʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ï 

ʛʽʜʨʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ [58]. 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ʇʦʜʽʣ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʥʘ ʛʨʫʧʠ 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʥʘʷʚʥʽ ʝʢʦʩʠʩʪʝʤʠ ʫʩʽʭ ʛʨʫʧ, ʧʨʦʪʝ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʣʠʰʝ ʥʘʟʝʤʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʭʦʯʘ 

ʪʨʘʧʣʷʶʪʴʩʷ ʽ ʧʦʞʝʞʽ ʥʘʜʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʅʘʟʝʤʥʽ ʝʢʦʩʠʩʪʝʤʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʜʝʢʽʣʴʢʘ ʪʠʧ̔ʚ: ʪʫʥʜʨʘ (ʘʨʢʪʠʯʥʘ ʽ 

ʘʣʴʧʽʡʩʴʢʘ); ʙʦʨʝʘʣʴʥʽ ʭʚʦʡʥʽ ʣʽʩʠ (ʪʘʡʛʘ); ʣʠʩʪʷʥ ̔ʣʽʩʠ ʧʦʤʽʨʥʦʾ ʟʦʥʠ 

(ʰʠʨʦʢʦʣʠʩʪʷʥʽ ʣʽʩʠ); ʩʪʝʧ ʧʦʤʽʨʥʦʾ ʟʦʥʠ; ʯʘʧʘʨʘʣʴ (ʨʘʡʦʥʠ ʟ ʜʦʱʦʚʦʶ ʟʠʤʦʶ ʽ 

ʧʦʩʫʰʣʠʚʠʤ ʣʽʪʦʤ); ʪʨʦʧʽʯʥʽ ʟʣʘʢʦʚʥʠʢʠ ʽ ʩʘʚʘʥʘ; ʧʫʩʪʝʣʷ (ʪʨʘʚ'ʷʥʠʩʪʘ ʽ 

ʯʘʛʘʨʥʠʢʦʚʘ); ʥʘʧʽʚʚʽʯʥʦʟʝʣʝʥʠʡ ʩʝʟʦʥʥʠʡ ʪʨʦʧʽʯʥʠʡ ʣʽʩ (ʨʘʡʦʥʠ ʟ ʚʠʨʘʞʝʥʠʤʠ 

ʚʦʣʦʛʠʤ ʽ ʩʫʭʠʤ ʩʝʟʦʥʘʤʠ); ʚʽʯʥʦʟʝʣʝʥʠʡ ʪʨʦʧʽʯʥʠʡ ʜʦʱʦʚʠʡ ʣʽʩ [57]. ɿ̔ ʟʛʘʜʘʥʠʭ 

ʚʠʱʝ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʨʘʧʣʷʶʪʴʩʷ ʪʨʠ ʪʠʧʠ ʝʢʦʩʠʩʪʝʤ: ʙʦʨʝʘʣʴʥʽ ʭʚʦʡʥʽ ʣʽʩʠ 

(ʧʽʚʥʽʯʥʽ ʦʙʣʘʩʪʽ), ʣʠʩʪʷʥʽ ʣʽʩʠ ʧʦʤʽʨʥʦʾ ʟʦʥʠ (ʧʽʚʥʽʯʥʽ ʪʘ ʮʝʥʪʨʘʣʴʥʽ ʦʙʣʘʩʪʽ) ʪʘ 

ʩʪʝʧʠ ʧʦʤʽʨʥʦʾ ʟʦʥʠ (ʧʽʚʜʝʥʥʽ ʦʙʣʘʩʪʽ). 

ɽʢʦʩʠʩʪʝʤʠ 

ʅʘʟʝʤʥʽ 

ʇʨʽʩʥʦʚʦʜʥʽ 

ʄʦʨʩʴʢʽ 
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ʇʦʞʝʞʽ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠ ̒ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ̫ʚʠʱʝʤ. ɼʦ ʪʘʢʠʭ 

ʧʦʞʝʞ ʚʽʜʥʦʩʷʪ ɹʣʽʩʦʚʽ ʪʘ ʪʦʨʬô̫ ʥ ̔ʧʦʞʝʞʽ, ʧʦʞʝʞʽ ʥʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ 

(ʣʘʥʜʰʘʬʪʥʽ, ʩʪʝʧʦʚʽ, ʪʨʘʚô̫ ʥʽ), ʘ ʪʘʢʦʞ ʧʦʞʝʞʽ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʜʷʭ 

(ʧʦʣʷʭ ʟʝʨʥʦʚʠʭ ̔ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ʪʦʱʦ) [55]. ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʣʽʩʦʚʦʶ 

ʧʽʨʦʣʦʛʽʻʶ [11], ɦʦ ʜʦʩʣʽʜʞʫʻ ʧʦʞʝʞʽ ʚ ʣʽʩʘʭ, ʥʘʫʢʫ, ̫ʢʘ ʚʠʚʯʘʻ ʧʦʞʝʞʽ ʥʘ ʚʽʜʢʨʠʪʠʭ 

ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʥʘʟʠʚʘʶʪʴ ʩʪʝʧʦʚʦʶ ʧʽʨʦʣʦʛʽʻʶ [74]. 

ʊʨʘʚ'ʷʥʽ ʧʦʞʝʞʽ ʯʠ ʧʘʣʠ ʯʘʩʪʦ ʧʝʨʝʭʦʜʷʪʴ ʚ ʣʽʩʦʚʽ ̔ ʥʘʚʧʘʢʠ. ɸ ʥʠʟʦʚʘ ʣʽʩʦʚʘ 

ʧʦʞʝʞʘ ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ ʪʨʘʚ'ʷʥʦʾ [22]. ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ ʤʘ ̒

ʩʝʟʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ̔ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʧʦʛʦʜʥʠʭ 

ʘʥʦʤʘʣʽʡ. ʅʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘʢʠʭ ʧʦʞʝʞ ̔ʩʪʦʪʥʠʤ ̒ ʚʧʣʠʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ: 

ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, hʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʥʘʭʠʣʫ ʧʦʚʝʨʭʥʽ, ̫ʢʦ ʁ

ʧʦʰʠʨʶʻʪʴʩʷ ʧʦʞʝʞʘ. ʎ ̔ʬʘʢʪʦʨʠ ʟʫʤʦʚʣʶʶʪʴ ̔ʥʪʝʥʩʠʚʥʽʩʪʴ ʛʦʨʽʥʥʷ, ʚʠʩʦʪʫ ʧʦʣʫʤô̫ 

ʪʘ ʡʦʛʦ ʥʘʭʠʣ ʜʦ ʧʦʚʝʨʭʥʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ [47]. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪ ɹʪʨʘʚô̫ ʥ ̔ʝʢʦʩʠʩʪʝʤʠ. ʅʘ ʧʣʘʥʝʪʽ ɿʝʤʣʷ ʾʭ ʩʫʤʘʨʥʘ 

ʧʣʦʱʘ ï 52.5 ʤʣʥ ʢʚ. ʤ, ɦ ʦ ʩʪʘʥʦʚʠʪʴ 40,5% ʪʝʨʠʪʦʨʽʾ ʫʩʽʻʾ ʩʫʰʽ, ʟʘ ʚʠʥʷʪʢʦʤ 

ɸʥʪʘʨʢʪʠʜʠ ̔ ɻʨʝʥʣʘʥʜʽʾ [119]. ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XX ʩʪ. ʙʣʠʟʴʢʦ 80-86% ʦʭʦʧʣʝʥʠʭ 

ʚʦʛʥʝʤ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʧʣʘʥʝʪʠ ʩʪʘʥʦʚʠʣʠ ʪʨʘʚô̫ ʥ ̔ʝʢʦʩʠʩʪʝʤʠ [102]. 

ɺ ʋʢʨʘʾʥʽ ʪʨʘʚô̫ ʥ ̔ʝʢʦʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ̔ʧʝʨʝʚʘʞʥʦ ʩʽʥʦʞʘʪʷʤʠ ʪʘ ʧʘʩʦʚʠʱʘʤʠ, 

ʯʘʩʪʢʘ ̫ ʢʠʭ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 13% ʧʣʦʱʽ ʚʩʽʭ ʟʝʤʝʣʴ (ʨʠʩ. 1.2), ʩʪʝʧʠ, ʯʘʩʪʢʘ ̫ ʢʠʭ 

ʩʪʘʥʦʤ ʥʘ 2018 ʨʽʢ ʟʤʝʥʰʠʣʘʩʴ ̔ ʟ 40% ʜʦ 3 %, ʘ ʪʘʢʦʞ ʧʝʨʝʣʦʛʠ ʥʘ ʢʦʣʠʰʥʽʭ ʦʨʥʠʭ 

ʟʝʤʣʷʭ [54]. 

ʇʦʞʝʞʽ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʚʠʥʠʢʘʶʪʴ ʪʘʢʦʞ ʜʦʚʦʣʽ ʯʘʩʪʦ ̔ ʚ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ ʟʘʚʜʘʚʘʪʠ ʟʥʘʯʥʠʭ ʟʙʠʪʢʽʚ [73]. ʅʘʧʨʠʢʣʘʜ, ʟʙʠʪʢʠ ʚʽʜ ʧʦʞʝʞʽ ʚ 

ʟʘʧʦʚʽʜʥʠʢʫ ɸʩʢʘʥʽʷ-ʅʦʚʘ, ɦʦ ʩʪʘʣʘʩʷ 7 ʯʝʨʚʥʷ 2014 ʨʦʢʫ, ʩʢʣʘʣʠ ʙʣʠʟʴʢʦ 4 ʤʣʥ ʛʨʥ. 

ɿʘ ʜʘʥʠʤʠ ʋʧʨʘʚʣʽʥʥʷ ʟ ʧʠʪʘʥʴ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʍʝʨʩʦʥʩʴʢʦʾ 

ʦʙʣʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ ʧʣʦʱʘ ʮʽʻʾ ʧʦʞʝʞʽ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 200 ʛʘ, ʘ ʟʙʠʪʢʠ, ʟʘʚʜʘʥʽ 

ʧʦʞʝʞʝʶ, ʦʮʽʥʝʥʽ ʟ ʨʦʟʨʘʭʫʥʢʫ 20 ʪʠʩ. ʛʨʥ ʥʘ 1 ʛʘ. ʇʦʞʝʞʝʶ ʟʥʠʱʝʥʦ ʙʣʠʟʴʢʦ 200 

ʚʠʜʽʚ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ, ʩʝʨʝʜ ̫ ʢʠʭ ʢʦʚʠʣʘ, ʧʝʨʠʩʪʠʡ ʫʩʪʶʢ, ʣʠʰʘʡʥʠʢʠ. ʇʦʞʝʞʥʦ-

ʨʷʪʫʚʘʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ɼʉʅʉ ʋʢʨʘʾʥʠ  ̔ʧʨʘʮʽʚʥʠʢʘʤʠ ʟʘʧʦʚʽʜʥʠʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʞʝʞʥʦʾ ʪʝʭʥʽʢʠ ʧʦʞʝʞʫ ʚʜʘʣʦʩʷ ʣʽʢʚʽʜʫʚʘʪʠ ʟʘ 6 ʛʦʜʠʥ [7], ʪʦʤʫ 
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ʘʢʪʫʘʣʴʥʠʤ ̒ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʞʝʞ ʫ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ [70].   

 

ʈʠʩʫʥʦʢ 1.2 ï ʈʦʟʧʦʜʽʣ ʟʝʤʝʣʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ ʪʠʧʘʤʠ [54] 

 

ɺ ʋʢʨʘʾʥʽ ʥʝ ʚʝʜʝʪʴʩʷ ʦʢʨʝʤʘ ʩʪʘʪʠʩʪʠʢʘ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ, ʧʦʧʨʠ ʪʝ, ɦ ʦ ʥʘ 

ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʙʽʣʴʰʽʩʪʴ ʟ ̫ ʢʠʭ ʚʢʨʠʪʘ ʪʨʘʚô̫ ʥʦ ʁʨʦʩʣʠʥʥʽʩʪʶ, ɦ ʦʨʦʢʫ 

ʚʠʥʠʢʘʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ (ʪʘʙʣ. 1.1) [69].  

 

ʊʘʙʣʠʮ ̫1.1 

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʪʠʩʪʠʢʠ ʧʦʞʝʞ ʥʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ ʚ ʋʢʨʘʾʥʽ ʟʘ 

2013ï2016 ʨʦʢʠ [69] ʪʘ ʟʘ 10 ʤʽʩʷʮʽʚ 2020 ʨ.* [4] 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʈʽʢ 

2013 2014 2015 2016 2020* 

ʂʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʪʘ ʟʘʛʦʨʷʥʴ, ʦʜ. 4390 5698 10475 10893 51468 

ɿʘʛʠʥʫʣʦ, ʣʶʜʝʡ 8 9 14 15 0 

ʊʨʘʚʤʦʚʘʥʦ, ʣʶʜʝʡ 12 14 19 13 0 
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ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠ 

 ̒ʚʠʧʘʣʶʚʘʥʥʷ ʩʫʭʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʥʝʜʦʪʨʠʤʘʥʥʷ ʟʘʭʦʜʽʚ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʧʽʜʧʘʣʠ, ʪʦʙʪʦ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ. 

ʋ ʮʽʡ ʩʠʪʫʘʮʽʾ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʨʛʘʥʠ ɼʉʅʉ ʟʦʙʦʚô̫ ʟʘʥʽ ʨʘʟʦʤ ʟ ʦʨʛʘʥʘʤʠ 

ʚʣʘʜʠ, ʣʽʩʦʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʚʣʘʩʥʠʢʘʤʠ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ̔ ʪʦʨʬʦʚʠʱ ʚʞʠʪʠ ʫ 

ʩʬʝʨʘʭ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚʠʯʝʨʧʥʠʭ ʟʘʭʦʜʽʚ ɦʦʜʦ ʟʘʭʠʩʪʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʽʜ 

ʧʦʞʝʞ. 

 

1.2. ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ 

ʅʘ ʧʨʦʮʝʩʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʯʠʥʥʠʢʠ, ʟ ̫ ʢʠʭ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʨʠ ʢʣʶʯʦʚʽ: ʧʦʛʦʜʥʦ-

ʢʣʽʤʘʪʠʯʥʽ, ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(ʨʠʩ. 1.3).  

 

 

ʈʠʩʫʥʦʢ 1.3 ï ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʧʦʞʝʞʽ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ (ʬʦʪʦ ʘʚʪʦʨʘ) 

ʇʦʛʦʜʘ  

ʈʝʣʴʻʬ 

ɻʦʨʶʯʠʡ 

ʤʘʪʝʨʽʘʣ 
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ʇʽʜ ʜʽʻʶ ʮʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʶʪʴʩʷ ʩʢʣʘʜʦʚ ̔ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʛʦʨʽʥʥʷ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ [127].  

 

1.2.1. ɻʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ɻʦʨʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʻ ʬʨʘʛʤʝʥʪʠ ʦʨʛʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ, ʽʥʦʜʽ ʯʘʛʘʨʥʠʢʽʚ, ʤʦʭʽʚ) ʫ ʞʠʚʦʤʫ ʘʙʦ ʤʝʨʪʚʦʤʫ 

ʩʪʘʥʽ, ʱʦ ʟʜʘʪʥʽ ʟʘʡʤʘʪʠʩʷ ʽ ʛʦʨʽʪʠ. ɻʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʚʠʜʽʚ, ʢʽʣʴʢʦʩʪʽ, ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ, ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʠ [21]. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʦʩʣʠʥ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʨʘʭʦʚʫʶʪʴ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ. ɼʦ ʧʨʠʢʣʘʜʫ, ʨʦʩʣʠʥʠ  ʧʦʜʽʣʷʶʪʴ ʟʘ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʽʢʦʚʠʭ ʛʨʫʧ ʥʘ: 

¶ ʶʚʝʥʽʣʴʥʽ ï ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʩʪʘʥʽ ʧʝʨʚʠʥʥʦʛʦ ʩʧʦʢʦʶ (ʥʘʩʽʥʥʷ, ʮʠʙʫʣʠʥʠ); 

¶ ʚʠʨʛʽʥʽʣʴʥʽ ï ʚʽʜ ʧʨʦʨʦʩʪʢʽʚ ʜʦ ʜʦʨʦʩʣʠʭ ʦʩʦʙʠʥʠ, ʱʦ ʥʝ ʤʘʶʪʴ ʥʘʩʽʥʥʷ; 

¶ ʛʝʥʝʨʘʪʠʚʥʽ ï ʜʦʨʦʩʣ ̔ʦʩʦʙʠʥʠ, ʱʦ ʤʘʶʪʴ ʥʘʩʽʥʥʷ; 

¶ ʩʝʥʽʣʴʥʽ ï ʩʫʭʽ ʨʦʩʣʠʥʠ [64]. 

ʇʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʫʪʚʦʨʶʶʪʴ ʛʦʨʶʯ ̔ ʤʘʪʝʨʽʘʣʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʽʥʰʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʽ ʤʦʞʝ 

ʩʪʘʥʦʚʠʪʠ ʜʦ 7-14 ʪ ʩʫʭʦʾ ʪʨʘʚʠ ʥʘ ʛʝʢʪʘʨ [77, 48]. ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʦʩʪʦʨʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʬʦʨʤʦʚʘʥʠʭ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ 

ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʘʥʘʣʽʟ ʷʢʠʭ ʜʘʻ ʟʤʦʛʫ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ 

ʨʦʟʚʠʪʢʫ ʧʦʞʝʞʽ ʟ ʦʜʥʦʯʘʩʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ 

ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʧʝʨʰʦʯʝʨʛʦʚʦ ʧʝʨʝʜʙʘʯʘʻ ʡʦʛʦ ʧʦʜʽʣ ʥʘ ʪʨʠ ʚʝʣʠʢʽ ʛʨʫʧʠ ʟʘ ʨʽʚʥʷʤʠ ʨʦʟʤʽʱʝʥʥʷ: 

ʧʜ̔ʟʝʤʥʠʡ, ʥʘʟʝʤʥʠʡ, ʥʘʜʟʝʤʥʠʡ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʠʧʽʚ ʨʦʩʣʠʥʥʦʩʪʽ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʻ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʚʠʢʦʥʘʥʥʷ ʷʢʦʛʦ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʯʘʩʫ, ʦʜʥʘʢ ʮʝ 

ʨʝʘʣʴʥʦ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʚʠʢʦʥʘʥʥʷ ʧʦʜʽʙʥʦʾ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ çɸʣʴʙʦʤʫ 

ʪʠʧʽʚ ʨʦʩʣʠʥʥʦʩʪʽ (ʟ ʬʦʪʦʛʨʘʬʽʷʤʠ) ʨʝʛʽʦʥʫ ʉʢʝʣʷʩʪʠʭ ʛʽʨ ʉʐɸè [123].  
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ʅʘʜʟʝʤʥʠʡ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʚʣʘʩʪʠʚʠʡ ʙʽʣʴʰʝ ʣʽʩʦʚʠʤ ʝʢʦʩʠʩʪʝʤʘʤ, 

ʦʩʢʽʣʴʢʠ ʻ ʩʫʢʫʧʥʽʩʪʶ ʞʠʚʠʭ ʽ ʤʝʨʪʚʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʚʝʨʭʥʽʭ 

ʷʨʫʩʘʭ ʜʝʨʝʚʦʩʪʘʥʫ, ʚʢʣʶʯʘʶʯʠ ʩʪʦʚʙʫʨʠ, ʛʽʣʢʠ, ʣʠʩʪʷ ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ. ʋ 

ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʜʝʨʝʚʘ ʤʦʞʫʪʴ ʟʨʽʜʢʘ ʪʨʘʧʣʷʪʠʩʷ, ʧʨʦʪʝ ʻ ʥʝʭʘʨʘʢʪʝʨʥʠʤʠ 

ʪʘ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʨʘʚôʷʥʽ ʧʦʞʝʞʽ [35, 37, 38]. 

ɼʦ ʥʘʟʝʤʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʥʦʩʷʪʴ ʫʩʽ ʤʘʪʝʨʽʘʣʠ, ʨʦʟʤʽʱʝʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʘʙʦ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʥʴʦʛʦ: ʞʠʚʽ 

ʪʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ, ʤʝʨʪʚʽ ʪʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ ʪʘ ʾʭʥ ̔ʬʨʘʛʤʝʥʪʠ. ɺʦʥʠ ʩʪʘʥʦʚʣʷʪʴ 

ʦʩʥʦʚʥʝ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʤʝʥʰʦʶ ʢʦʤʧʘʢʪʥʽʩʪʶ, ʘʥʽʞ ʧʽʜʟʝʤʥʠʡ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʽ ʾʤ ʧʨʠʪʘʤʘʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʩʧʨʠʷʶʪʴ ʰʚʠʜʢʦʤʫ ʧʦʰʠʨʝʥʥʶ ʛʦʨʽʥʥʷ. ɼʦ ʥʘʟʝʤʥʦʛʦ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʽʜʥʦʩʠʤʦ ʪʘʢʦʞ ʥʠʟʴʢʦʨʦʩʣʽ ʯʘʛʘʨʥʠʢʠ ʚʠʩʦʪʦʶ ʜʦ 2 ʤ, ʷʢʽ ʥʝʨʽʜʢʦ 

ʪʨʘʧʣʷʶʪʴʩʷ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʅʘʟʝʤʥʠʡ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʟʘʟʥʘʻ ʚʧʣʠʚʫ 

ʚʽʪʨʽʚ ʽ ʦʪʨʠʤʫʻ ʪʝʧʣʦ ʚʽʜ ʩʦʥʮʷ, ʱʦ ʩʧʨʠʷʻ ʡʦʛʦ ʰʚʠʜʢʦʤʫ ʚʠʩʫʰʫʚʘʥʥʶ ʧʽʩʣʷ 

ʦʧʘʜʽʚ. ɺʽʪʝʨ ʪʘʢʦʞ ʟʫʤʦʚʣʶʻ ʟʤʽʥʫ ʥʘʧʨʷʤʢʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʬʨʦʥʪʫ ʧʦʣʫʤôʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ, ʷʢʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. 

ɹʽʣʴʰʽʩʪʴ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʟʘʡʤʘʥʥʷ ʥʘʟʝʤʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʪʦʤʫ ʩʘʤʝ ʮʝʡ ʚʠʜ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʪʨʝʙʫʻ ʥʘʡʨʝʪʝʣʴʥʽʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʩʽ ʟʘʡʤʠʩʪʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʚ ʪʦʚʱʽ ˇʨʫʥʪʫ, ʻ ʧʽʜʟʝʤʥʠʤ ʛʦʨʶʯʠʤ 

ʤʘʪʝʨʽʘʣʦʤ (ʢʦʨʽʥʥʷ, ʯʘʩʪʢʦʚʦ ʧʝʨʝʛʥʠʣʽ ʨʝʰʪʢʠ ʨʦʩʣʠʥ ʪʦʱʦ). ʏʝʨʝʟ ʚʠʩʦʢʫ 

ʱʽʣʴʥʽʩʪʴ, ʧʝʨʝʚʘʞʥʦ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ ʪʘ ʥʝʜʦʩʪʘʪʥʽʡ ʚʤʽʩʪ ʢʠʩʥʶ ʛʦʨʽʥʥʷ ʮʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʻ ʤʦʞʣʠʚʠʤ, ʧʨʦʪʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʚʽʣʴʥʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ, 

ʥʘʷʚʥʽʩʪʶ ʪʣʽʥʥʷ ʽ ʤʦʞʝ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥ ̫̔ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ, ʦʜʥʘʢ ʟʘ ʫʤʦʚ ʧʦʞʝʞʽ ʥʘ ʪʦʨʬʦʚʠʱʘʭ ʧʽʜʟʝʤʥʠʡ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ 

ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ, ʘ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. 

ɺʽʜʦʤʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʜʣʷ 

ʉʐɸ [117], ʢʨʘʾʥ ʉʝʨʝʜʟʝʤʥʦʤʦʨ'ʷ [95], ʇʽʚʜʝʥʥʦʾ ɸʬʨʠʢʠ [124]. ɺ ʋʢʨʘʾʥʽ 

ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ [38]. 
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ʆʩʥʦʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʻ: ʩʫʭʘ 

ʤʘʩʘ, ʨʦʟʤʽʨʠ ʽ ʬʦʨʤʘ, ʛʫʩʪʠʥʘ ʽ ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ, ʩʪʨʫʢʪʫʨʘ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, 

ʚʦʣʦʛʽʩʪʴ. ɺʽʜ ʚʦʣʦʛʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʡʦʛʦ ʟʘʡʤʘʥʥʷ [88]. 

ɺʧʣʠʚ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ 

ʨʦʟʚʠʪʦʢ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.4. 

ʉʫʭʘ ʤʘʩʘ ï ʮʝ ʤʘʩʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ (ʚʠʩʫʰʝʥʦʛʦ ʚ ʧʝʯʽ) ʤʘʪʝʨʽʘʣʫ. ʎ  ̫

ʚʝʣʠʯʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʥʘʯʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʫʭʘ ʤʘʩʘ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʫ ʚʝʣʠʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ï ʚʽʜ 0,5 ʜʦ 2,5 ʪ/ʛʘ ʜʣʷ ʪʨʘʚ, ʘ ʜʣʷ ʯʘʛʘʨʥʠʢʽʚ ï ʚʽʜ 1 ʜʦ 40 ʪ/ʛʘ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʦʢʨʝʤʘ ʡʦʛʦ 

ʟʦʣʴʥʽʩʪʴ, ʷʢʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʘʥʥʽ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ ʟʘʡʤʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʥʝ ʛʦʨʷʪʴ ʪʘ ʥʝ ʩʧʨʠʷʶʪʴ ʛʦʨʽʥʥʶ ʩʫʤʽʰʝʡ [120]. 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ɺʧʣʠʚ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞʽ [43]. 

 

ɺʽʜʤʝʨʣʽ ʪʘ ʞʠʚʽ ʬʨʘʛʤʝʥʪʠ ʨʦʩʣʠʥ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʨʦʟʤʽʨʘʤʠ. ɰʭ ʧʦʜʽʣʷʶʪʴ 

ʥʘ 4 ʢʣʘʩʠ [81]: 

1) ʩʫʭʘ ʪʨʘʚʘ ʪʘ ʬʨʘʛʤʝʥʪʠ ʨʦʩʣʠʥ ʟ ʜʽʘʤʝʪʨʦʤ ʩʪʝʙʣʘ ʜʦ 6 ʤʤ; 

2) ʭʤʠʟ  ̔ʩʫʭʽ ʛʽʣʢʠ ʜʝʨʝʚ ʜʽʘʤʝʪʨʦʤ 6-25 ʤʤ; 
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3) ʛ̔ ʣʢʠ ʜʝʨʝʚ ʜʽʘʤʝʪʨʦʤ 25-75 ʤʤ; 

4) ʚʝʣʠʢʽ ʛʽʣʢʠ ʪʘ ʢʦʣʦʜʠ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 75 ʤʤ. 

ʄʦʜʝʣʽ ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʨʘʭʦʚʫʶʪʴ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʤʝʨʣʠʭ ʬʨʘʛʤʝʥʪʽʚ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ (1-4 ʢʣʘʩʠ) ʪʘ ʞʠʚʠʭ ʨʦʩʣʠʥ. ʋ 

ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʥʘʷʚʥʽ ʬʨʘʛʤʝʥʪʠ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʢʣʘʩʽʚ, ʦʜʥʘʢ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʧʦʦʜʠʥʦʢʠʭ ʜʝʨʝʚ ʤʦʞʫʪʴ ʪʨʘʧʣʷʪʠʩʷ ʡ ʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ ̔ʥʰʠʭ ʢʣʘʩʽʚ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʨʽʟʥʷʪʴʩʷ ʟʘ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʥʝʦʜʥʘʢʦʚʦ ʧʦʰʠʨʶʶʪʴ ʛʦʨʽʥʥʷ. ɸ ʦʢʨʝʤʽ 

ʧʘʨʘʤʝʪʨʠ ʧʦʞʝʞʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʾ ʨʽʟʥʽ ʘʩʧʝʢʪʠ, ʤʦʞʫʪʴ ʦʧʠʩʫʚʘʪʠʩʷ ʙʽʣʴʰ ʘʙʦ 

ʤʝʥʰ ʘʜʝʢʚʘʪʥʦ. ʊʦʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʛʦʨʽʥʥʷ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʥʝʦʙʭʽʜʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʛʦʨʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ 

ʤʦʜʝʣʝʡ. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʝʡ ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʨʠʨʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.2. 

 

ʊʘʙʣʠʮʷ 1.2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʝʡ ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ [81] 

ʄʦʜʝʣʴ ɻʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ 

ʉʫʭʘ ʤʘʩʘ, ʪ/ʛʘ ʊʦʚʱʠʥʘ 

ʛʦʨʶʯʦʛʦ 

ʰʘʨʫ, ʤ 

ɺʦʣʦʛʽʩʪʴ, 

% 1 ʢʣʘʩ 2 ʢʣʘʩ 3 ʢʣʘʩ ɾʠʚʽ 

1 2 3 4 5 6 7 8 

ʄʦʜʝʣʽ ʪʨʘʚôʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ 

1 
ʅʠʟʴʢʽ ʪʨʘʚʠ  
(ʜʦ 50 ʩʤ) 1,5 0 0 0 0,5 12 

2 
ʊʨʘʚʠ ʪʘ ʣʽʩʦʚʘ 
ʧʽʜʩʪʠʣʢʘ 

4,2 2,2 1,1 1 0,5 15 

3 
ɺʠʩʦʢʽ ʪʨʘʚʠ  
(1 ʤ) 6,4 0 0 0 1 25 

ʄʦʜʝʣʽ ʢʫʱʽʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ 

4 ʏʘʧʘʨʘʣʴ (2 ʤ) 10 8,1 4 10,3 2 20 

5 ʅʠʟʴʢʦʨʦʩʣʽ ʢʫʱʽ  2 1,2 0 4,2 0,7 20 

6 
ʂʫʱʽ ʪʘ ʜʨʽʙʥʽ 
ʣʽʩʦʤʘʪʝʨʽʘʣʠ 

3 5,5 4,3 0 1 25 

7 
ʊʨʦʧʽʯʥʽ ʚʠʩʦʢʽ 
ʪʨʘʚʠ ʪʘ ʯʘʛʘʨʥʠʢʠ 

2,3 4 3,1 0,9 1 40 
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ʊʘʙʣʠʮʷ 1.2 (ʧʨʦʜʦʚʞʝʥʥʷ) 

 

1 2 3 4 5 6 7 8 

ʄʦʜʝʣʽ ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʜʨʽʙʥʠʤʠ ʣʽʩʦʤʘʪʝʨʽʘʣʘʤʠ 

8 ʃʠʩʪʷ, ʭʚʦʷ, ʭʤʠʟ 3,1 2,1 5,3 0 0,1 30 

9 
ʃʠʩʪʷ, ʭʚʦʷ, ʭʤʠʟ, 
ʛʽʣʢʠ ʜʝʨʝʚ 

5,9 1 0,3 0 0,1 25 

10 
ʃʠʩʪʷ, ʭʚʦʷ, ʭʤʠʟ, 
ʚʝʣʠʢʽ ʛʽʣʢʠ 

6,1 4,2 10,1 4,1 0,3 25 

ʄʦʜʝʣʽ ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʚʝʣʠʢʠʤʠ ʣʽʩʦʤʘʪʝʨʽʘʣʘʤʠ 

11 ɼʨʽʙʥʽ ʢʦʣʦʜʠ 3,1 10 13 0 0,3 15 

12 ʉʝʨʝʜʥʽ ʢʦʣʦʜʠ 8,3 31 35 0 0,5 20 

13 ɺʝʣʠʢʽ ʢʦʣʦʜʠ 15,2 50,5 62 0 1 25 

 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʫʭʘ ʤʘʩʘ 

ʥʘʟʝʤʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʦʢʨʝʤʘ ʬʨʘʛʤʝʥʪʠ ʚʽʜʤʝʨʣʠʭ ʪʘ ʞʠʚʠʭ ʨʦʩʣʠʥ. ʇʦʚʥʝ 

ʛʦʨʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʠʤ, ʧʨʦʪʝ ʯʘʩʪʠʥʘ ʤʘʪʝʨʽʘʣʽʚ ʥʝ 

ʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠ ʧʦʣʫʤô̫  ʫ ʟʚô̫ ʟʢʫ ʽʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ 

ʘʙʦ ʚʠʩʦʢʦʶ ʚʦʣʦʛʽʩʪʶ.  

ʄʦʜʝʣʽ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, 

ʟʦʢʨʝʤʘ, ʟʘʩʦʙʽʚ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ʋ ɭʚʨʦʧʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʤʦʜʝʣʽ 

ʪʨʘʚ, ʯʘʛʘʨʥʠʢʽʚ ʽ ˇʨʫʥʪʦʚʦʾ ʧʽʜʩʪʠʣʢʠ [85, 82]. 

ʋ ʨʦʙʦʪʘʭ ɸ. ɼ. ʂʫʟʠʢʘ [37] ʥʘʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʜʝʣʝʡ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʨʦʙʦʪʘʭ ʈ. ɺʝʙʝʨʘ [128]. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʜʝʣʽ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ ʧʦʜʽʣʝʥʦ ʥʘ ʜʚʘ ʢʣʘʩʠ: 

ï ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ; 

ï ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʛʦʨʽʥʥʷ.  

ʄʘʢʩʠʤʘʣʴʥʠʡ ʤʘʩʦʚʠʡ ʚʤʽʩʪ (ʫ %) ʬʨʘʛʤʝʥʪʽʚ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʦʞʥʦʛʦ 

ʢʣʘʩʫ ʜʣʷ ʢʦʞʥʦʾ ʟ ʯʦʪʠʨʴʦʭ ʛʨʫʧ ʤʦʜʝʣʝʡ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.5.  

ʋ ʚʠʧʘʜʢʫ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʘʢʪʫʘʣʴʥʦʶ ʟʜʝʙʽʣʴʰʦʛʦ ʻ ʧʝʨʰʘ ʛʨʫʧʘ ʤʦʜʝʣʝʡ. ʗʢ 

ʚʠʜʥʦ ʟ ʪʘʙʣ. 1.2 ʪʘ ʨʠʩ. 1.5 ʥʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʬʨʘʛʤʝʥʪʽʚ ʚʽʜʤʝʨʣʠʭ ʨʦʩʣʠʥʥʠʭ 
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ʤʘʪʝʨʽʘʣʽʚ ʜʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ (ʜʦ 100%) ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʩʘʤʝ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʤʦʜʝʣʝʡ 

ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

ʈʠʩʫʥʦʢ 1.5 ï ʄʘʢʩʠʤʘʣʴʥʠʡ ʤʘʩʦʚʠʡ ʚʤʽʩʪ ʬʨʘʛʤʝʥʪʽʚ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʛʨʫʧ ʤʦʜʝʣʝʡ ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [81] 

 

ʊʦʤʫ ʟʦʩʝʨʝʜʠʤʦ ʫʚʘʛʫ ʥʘ ʤʦʜʝʣʷʭ ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ï ʪʨʴʦʭ ʚʠʜʽʚ (ʜʠʚ. ʪʘʙʣ. 1.2) ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ ʪʘ ʾʭ ʬʨʘʛʤʝʥʪʽʚ, 

ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʚʽʜʤʽʥʥʦʩʪʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʛʦʨʽʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞ. 

ʄʦʜʝʣʴ 1 ʚʽʜʦʙʨʘʞʘʻ ʟʜʝʙʽʣʴʰʦʛʦ ʥʠʟʴʢʽ ʪʨʘʚʠ ʚʠʩʦʪʦʶ ʜʦ 0,5 ʤ (ʢʣʘʩ 1), ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ, ʤʦʞʫʪʴ 

ʣʝʛʢʦ ʟʘʡʤʘʪʠʩʷ ʽ ʰʚʠʜʢʦ ʧʦʰʠʨʶʚʘʪʠ ʚʦʛʦʥʴ. ɼʝʨʝʚʘ ʪʘ ʯʘʛʘʨʥʠʢʠ ʥʘ ʤʽʩʮʝʚʦʩʪʽ, 

ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʮʽʻʶ ʤʦʜʝʣʣʶ, ʪʨʘʧʣʷʶʪʴʩʷ ʜʦʚʦʣʽ ʨʽʜʢʦ (ʨʠʩ. 1.6). ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʚʠʧʘʜʢʫ ʥʝʟʥʘʯʥʠʭ ʧʝʨʝʧʘʜʽʚ ʚʠʩʦʪ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʩʧʨʠʷʻ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦʤʫ ʨʫʭʫ ʧʦʞʝʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʤʽʩʮʷ ʧʦʞʝʞʽ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʙʽʨ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʛʘʩʽʥʥʷ 

ʧʦʞʝʞ. 

ɺ ʋʢʨʘʾʥʽ ʤʽʩʮʝʚʦʩʪʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʞʝʞʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʨʦʟʪʘʰʦʚʘʥʽ 

ʧʝʨʝʚʘʞʥʦ ʫ ʩʪʝʧʦʚʽʡ ʟʦʥʽ (ʧʽʚʜʝʥʥʽ ʦʙʣʘʩʪʽ) [78], ʘʣʝ ʪʨʘʧʣʷʶʪʴʩʷ ʽ ʚ ʽʥʰʠʭ 

ʯʘʩʪʠʥʘʭ ʢʨʘʾʥʠ. 
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ʈʠʩʫʥʦʢ 1.6 ï ʇʨʠʢʣʘʜ ʤʽʩʮʝʚʦʩʪʽ, ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʤʦʜʝʣʣʶ 1 [81] 

 

ʄʦʜʝʣʴ 2 ʦʧʠʩʫʻ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʟʦʥʠ ʣʽʩʦʩʪʝʧʫ ʽ ʜʦʩʠʪʴ 

ʧʦʰʠʨʝʥʠʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ [20]. ɼʣʷ ʪʘʢʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʢʨʽʤ ʪʨʘʚôʷʥʠʭ 

ʨʦʩʣʠʥ, ʫ ʡʦʛʦ ʩʪʨʫʢʪʫʨʽ ʥʘʷʚʥʽ ʜʨʽʙʥʽ ʬʨʘʛʤʝʥʪʠ ʜʝʨʝʚ (ʣʠʩʪʷ, ʢʦʨʘ, ʜʨʽʙʥʽ ʛʽʣʢʠ), 

ʷʢʽ ʜʝʱʦ ʩʧʦʚʽʣʴʥʶʶʪʴ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ, ʘʣʝ ʟʙʽʣʴʰʫʶʪʴ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

(ʨʠʩ. 1.7).  

 

   
 

ʈʠʩʫʥʦʢ 1.7 ï ʇʨʠʢʣʘʜ ʤʽʩʮʝʚʦʩʪʽ, ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʤʦʜʝʣʣʶ 2 [81] 
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ʅʘʡʭʘʨʘʢʪʝʨʥʽʰʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʤʦʜʝʣʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʻ ʚʽʜʢʨʠʪʽ  

ʣʽʩʦʚʽ ʛʘʣʷʚʠʥʠ. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʪʘʢʠʭ ʪʨʘʚ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʡ ʤʦʜʝʣʽ, ʩʪʘʥʦʚʠʪʴ 0,5 

ʤ, ʧʨʦʪʝ, ʦʢʨʽʤ ʬʨʘʛʤʝʥʪʽʚ ʢʣʘʩʫ 1, ʜʦ ʩʢʣʘʜʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʭʦʜʷʪʴ ʦʧʘʣʝ 

ʣʠʩʪʷ, ʥʘʩʽʥʥʷ ʜʝʨʝʚ, ʜʨʽʙʥʽ ʛʽʣʢʠ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʯʘʛʘʨʥʠʢʠ. 

ʋ ʚʠʧʘʜʢʫ ʧʦʞʝʞ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʛʦʨʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ ʤʦʜʝʣʽ 2 ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ, 

ʱʦ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʪʘʢʠʭ ʧʦʞʝʞ ʤʦʞʣʠʚʽʩʪʴ ʜʦʾʟʜʫ ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʻ 

ʦʙʤʝʞʝʥʦ .ʁ 

ɻʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʤʦʜʝʣʽ 3 ʩʪʘʥʦʚʣʷʪʴ ʚʠʩʦʢʽ ʪʨʘʚʠ (ʜʦ 1 ʤ) ʪʘ ʥʝʟʥʘʯʥʘ 

ʯʘʩʪʢʘ ʯʘʛʘʨʥʠʢʽʚ ʽ ʜʝʨʝʚ. ʎʷ ʤʦʜʝʣʴ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʘʚʘʥ ʪʘ ʪʨʦʧʽʢʽʚ, ʧʨʦʪʝ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ (ʍʝʨʩʦʥʩʴʢʘ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʽ) 

ʪʨʘʧʣʷʶʪʴʩʷ ʪʝʨʠʪʦʨʽʾ ʟ ʚʠʩʦʢʠʤʠ ʪʨʘʚʘʤʠ (ʨʠʩ. 1.8).  

 

   

 

ʈʠʩʫʥʦʢ 1.8 ï ʇʨʠʢʣʘʜ ʤʽʩʮʝʚʦʩʪʽ, ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʤʦʜʝʣʣʶ 3 [81] 

 

ʄʦʞʣʠʚʽʩʪʴ ʜʦʾʟʜʫ ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʜʦ ʤʽʩʮʷ ʧʦʞʝʞʽ ʥʘ ʪʘʢʠʭ 

ʜʽʣʷʥʢʘʭ ʻ ʟʜʝʙʽʣʴʰʦʛʦ ʫʩʢʣʘʜʥʝʥʘ. ɻʦʨʽʥʥʷ ʪʘʢʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʫʞʝ 

ʰʚʠʜʢʦ ʧʦʰʠʨʶʻʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʫ ʚʽʪʨʷʥʫ ʧʦʛʦʜʫ ʽ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ ʟʥʘʯʥʽ 

ʪʝʨʠʪʦʨʽʾ [20]. 



39 

ʆʢʨʽʤ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʙʘʛʘʪʩʪʚʘ ˇʨʫʥʪʽʚ, ʦʩʥʦʚʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʘ ʪʨʘʚ'ʷʥʠʭ ʨʦʩʣʠʥ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʪʦʚʱʠʥʫ ʩʪʝʙʣʘ ʪʘ ʣʠʩʪʢʽʚ, ʾʭ ʤ'ʷʩʠʩʪʽʩʪʴ [67], ʘ ʪʘʢʦʞ ʚʠʜʦʚʫ ʥʘʣʝʞʥʽʩʪʴ [53].  

ʆʜʥʽʻʶ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʦʨʤʫ, ʻ 

ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʜʦ ʦʙô̒ ʤʫ ï ʙʝʟʨʦʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʨʦʩʪʘʻ, ʦʩʢʽʣʴʢʠ ʤʘʪʝʨʽʘʣ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʪʦʥʰʠʤ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʡʦʛʦ ʰʚʠʜʰʦʤʫ ʚʠʩʠʭʘʥʥʶ, ʟʘʡʤʘʥʥʶ ʪʘ ʛʦʨʽʥʥʶ. ʅʘʡʙʽʣʴʰʠʤ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ 

ʧʦʚʝʨʭʥʽ ʜʦ ʦʙô̒ ʤʫ ʙʫʜʝ ʜʣʷ ʪʨʘʚ (1 ʢʣʘʩ) ʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 2780 ʤï1 (ʪʨʘʚʠ ʟ 

ʢʨʫʛʣʠʤʠ ʩʪʝʙʣʘʤʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 2 ʤʤ) ʜʦ 20000 ʤï1 (ʪʨʘʚʠ ʟ ʧʣʦʩʢʠʤ ʣʠʩʪʷʤ).  

ɼʣʷ ʛʽʣʦʢ ʽ ʩʪʦʚʙʫʨʽʚ ʯʘʛʘʨʥʠʢʽʚ (ʢʣʘʩ 2) ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʤʝʥʰʠʤ ʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

1070 ʤï1 (ʛʽʣʢʠ ʜʽʘʤʝʪʨʦʤ 2-6 ʤʤ) ʜʦ 2780 ʤï1 (ʛʽʣʢʠ ʜʽʘʤʝʪʨʦʤ 0-2 ʤʤ) [109].  

ʋ ʟʚô̫ ʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ ʚ ʪʨʘʚô̫ ʥʽʡ ʝʢʦʩʠʩʪʝʤʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʩʣʠʥ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʝʨʫʪʴ ʫʩʝʨʝʜʥʝʥʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʘ ʩʘʤʝ 9770 ʤï1  

[96, 108]. ʆʩʢʽʣʴʢʠ ʪʘʢʝ ʚʝʣʠʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʪʘ ʦʙô̒ ʤʫ ʚʣʘʩʪʠʚʝ 

ʪʨʘʚʘʤ, ʷʢʽ ʤʘʶʪʴ ʫ ʩʪʨʫʢʪʫʨʽ ʧʣʦʩʢʽ ʣʠʩʪʢʠ, ʮʝ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʪʝʧʣʘ ʜʣʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʽ ʥʘʛʨʽʚʘʥʥʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʡʤʘʥʥʷ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 1 ʢʣʘʩʫ ̔ ʢʨʘʱʝ ʟʘʡʤʘʶʪʴʩʷ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʛʦʨʽʥʥʷ. 

ʎʝ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʟʘ ʟʨʦʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ, ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʡʤʘʥʥʷ, 

ʟʨʦʩʪʘʻ ʤʘʩʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʠʛʦʨʷʥʥʷ, ʧʨʦʪʝ ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩ ʛʦʨʽʥʥʷ [124]. 

ʈʦʟʤʽʨʠ ʽ ʬʦʨʤʘ ʬʨʘʛʤʝʥʪʽʚ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞʽ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʦʩʝʨʝʜʢʽʚ ʟʘʡʤʘʥʥʷ. ɼʨʽʙʥʽ ʪʘ ʧʣʦʩʢʽ ʯʘʩʪʠʥʢʠ ʧʽʜ ʯʘʩ 

ʛʦʨʽʥʥʷ ʰʚʠʜʢʦ ʟʘʡʤʘʶʪʴʩʷ, ʦʜʥʘʢ ʧʨʦʜʫʢʫʶʪʴ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʽ ʥʝ 

ʤʦʞʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʦʨʽʥʥʷ ʚʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʊʦʤʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ 

ʧʦʪʦʢʘʤʠ ʧʦʚʽʪʨʷ ʥʘʚʽʪʴ ʥʘ ʥʝʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ ʪʘʢʽ ʬʨʘʛʤʝʥʪʠ ʚʩʪʠʛʘʶʪʴ ʦʭʦʣʦʥʫʪʠ 

ʽ ʟʛʘʩʥʫʪʠ. ʋ ʚʠʧʘʜʢʫ ʟʘʡʤʘʥʥʷ ʯʘʩʪʦʢ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʚʦʥʠ ʟʜʘʪʥʽ ʛʦʨʽʪʠ 

ʜʦʚʰʝ ʽ ʫ ʚʠʧʘʜʢʫ ʧʽʜʥʷʪʪʷ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʟʘʡʤʘʥʥʷ ʜʽʣʷʥʢʠ, 

ʷʢʘ ʥʝ ʚʢʨʠʪʘ ʚʦʛʥʝʤ. 
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ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʩʪʘʥʴ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʫʩʪʠʥʠ, ʷʢʫ ʚʠʟʥʘʯʘʶʪʴ ʜʣʷ ʩʫʮʽʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʜʦ ʦʙôʻʤʫ, ʮʷ ʚʝʣʠʯʠʥʘ ʦʟʥʘʯʘʻ ʤʘʩʫ ʥʝʩʧʨʝʩʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʷʢʠʡ ʟʘʡʤʘʻ ʦʜʠʥʠʮʶ ʦʙôʻʤʫ. ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʟʘʡʤʘʥʥʷ ʽ 

ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤôʷ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ ʰʚʠʜʢʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʪʘ ʤʘʩʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʠʛʦʨʷʥʥʷ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʘ ʯʘʩ ʛʦʨʽʥʥʷ 

ʟʤʝʥʰʫʻʪʴʩʷ [124].  

ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʧʨʦʩʪʦʨʽ 

ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ, ʷʢʝ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ ʆ. ɼʨʫʜʝ, ʷʢʘ 

ʚʠʜʽʣʷʻ ʪʘʢʽ  ʛʨʫʧʠ [51]: soc ï ʪʨʘʚʠ ʟʤʠʢʘʶʪʴʩʷ ʥʘʜʟʝʤʥʠʤʠ ʯʘʩʪʠʥʘʤʠ; cop3 ï 

ʜʫʞʝ ʱʽʣʴʥʽ ʨʦʩʣʠʥʠ; cop2 ï ʱʽʣʴʥʽ ʪʨʘʚʠ; cop1 ï ʚʽʜʥʦʩʥʦ ʱʽʣʴʥʽ ʪʨʘʚʠ; sp ï ʨʽʜʢʽ 

ʪʨʘʚʠ; sol ï ʦʜʠʥʦʯʥʽ ʪʨʘʚʠ. 

ʊʦʚʱʠʥʘ ʛʦʨʶʯʦʛʦ ʰʘʨʫ ï ʦʜʠʥ ʽʟ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʥʘʩʠʧʥʦʶ 

ʱʽʣʴʥʽʩʪʶ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʜʘʻ ʟʤʦʛʫ ʨʦʟʧʦʜʽʣʠʪʠ ʛʦʨʶʯʠʡ 

ʤʘʪʝʨʽʘʣ ʟʘ ʦʨʽʻʥʪʘʮʽʻʶ. ɿʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʪʦʚʱʠʥʘ ʛʦʨʶʯʦʛʦ ʰʘʨʫ ʙʫʜʝ 

ʙʽʣʴʰʦʶ. ʊʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʰʘʨʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʦʨʽʻʥʪʘʮʽʻʶ ʻ ʧʨʷʤʦʩʪʦʷʯʽ ʪʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ (ʥʘʧʨʠʢʣʘʜ, ʟʣʘʢʠ) ʪʘ ʥʠʟʴʢʦʨʦʩʣʽ 

ʯʘʛʘʨʥʠʢʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʦʨʽʻʥʪʘʮʽʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʣʘʩʪʠʚʘ ʧʦʣʝʛʣʠʤ 

ʪʨʘʚʘʤ (ʥʘʧʨʠʢʣʘʜ, ʦʩʦʢʦʚʽ) ʪʘ ʯʘʛʘʨʥʠʢʘʤ ʽ ʟʫʤʦʚʣʶʻ ʜʝʱʦ ʤʝʥʰʫ ʪʦʚʱʠʥʫ 

ʛʦʨʶʯʦʛʦ ʰʘʨʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ. ʅʘ ʛʨʘʬʽʢʫ (ʨʠʩ. 1.9) ʥʘʚʝʜʝʥʦ 

ʟʘʣʝʞʥʦʩʪʽ ʪʦʚʱʠʥʠ ʛʦʨʶʯʦʛʦ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜ ʩʫʭʦʾ 

ʤʘʩʠ. ɼʣʷ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ (ʪʨʘʚʠ ʽ ʯʘʛʘʨʥʠʢʠ) ʚ̔ ʜʟʥʘʯʝʥʦ ʣʠʰʝ ʚʝʨʪʠʢʘʣʴʥʫ 

ʦʨʽʻʥʪʘʮʽʶ, ʩʝʨʝʜʥʽ ʪʦʚʱʠʥʠ ʰʘʨʫ ʪʨʘʚ ʩʪʘʥʦʚʣʷʪʴ 0,25 ï 0,63 ʤ, ʘ ʯʘʛʘʨʥʠʢʽʚ ï ʚʽʜ 

0,5 ʜʦ 1,5 ʤ. ɻʦʨʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʛʘʣʦʤ ʟʨʦʩʪʘʻ, ʭʦʯʘ ʜʣʷ ʪʨʘʚ ʚʠʩʦʪʦ ʁ0,25 ʤ 

ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʜʝʱʦ ʙʽʣʴʰʠʤ, ʥʽʞ ʜʣʷ ʪʦʚʱʠʥʠ ʛʦʨʶʯʦʛʦ ʰʘʨʫ 0,63 ʤ. 

ʉʪʨʫʢʪʫʨʘ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʻ ʨʦʟʧʦʜʽʣ ʡʦʛʦ ʬʨʘʛʤʝʥʪʽʚ ʨʽʟʥʦʛʦ 

ʨʦʟʤʽʨʫ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʦʣʦʛʦʩʪʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʘʭ. ʋ [1] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞʽ ʚʧʣʠʚʘʶʪʴ ʥʝ 

ʪʽʣʴʢʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʤʘʢʨʦʤʘʩʰʪʘʙʫ, ʘʣʝ ʽ ʤʘʣʽ (ʥʝʢʘʨʪʦʛʨʘʬʦʚʘʥʽ) 

ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʰʘʨʫ ʣʽʩʦʚʠʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ.  
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ʈʠʩʫʥʦʢ 1.9 ï ɿʘʣʝʞʥʽʩʪʴ ʪʦʚʱʠʥʠ ʛʦʨʶʯʦʛʦ ʰʘʨʫ ʚʽʜ ʩʫʭʦʾ ʤʘʩʠ  

ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ [81] 

 

ʋ ʩʪʨʫʢʪʫʨʽ ʪʨʘʚô̫ ʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʤʘ ̒

ʢʽʣʴʢʽʩʪʴ ʫ ʥʽʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ 1 ʢʣʘʩʫ ʥʘ ʦʜʠʥʠʮʶ ʧʝʚʥʦʾ ʧʣʦʱʽ ʪʘ ʡʦʛʦ ʚʦʣʦʛʽʩʪ,ɹ 

ʦʩʢʽʣʴʢʠ ʮʽ ʧʦʢʘʟʥʠʢʠ ̒  ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʧʦʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʾ ʧʦʞʝʞʽ. ɿʘ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʪʪʷ  ʧʦʞʝʞʽ ʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠʩʷ ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʚʽʪʨʫ ʥʘ ʟʥʘʯʥʽ ʧʣʦʱʽ.  

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʦʨʛʘʥʽʯʥʠʤʠ ʪʘ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʩʠʣʶʚʘʪʠ ʯʠ 

ʧʦʩʣʘʙʣʶʚʘʪʠ ʛʦʨʽʥʥʷ. ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʛʣʷʜʘʶʪʴ 

ʜʦʤ̔ʥʫʶʯʽ ʨʦʩʣʠʥʠ ʫ ʩʢʣʘʜʽ ʝʢʦʩʠʩʪʝʤʠ [95]. ʋ ʩʢʣʘʜʽ ʩʫʭʦʾ ʤʘʩʠ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʤʽʩʪʠʪʴʩʷ ʙʽʣʷ 45% ʚʫʛʣʝʮʶ, 42% ʢʠʩʥʶ, 6,5% ʚʦʜʥʶ, 1,5% ʘʟʦʪʫ ʪʘ 0,5% 

ʟʦʣʠ [79]. ʍʽʤʽʯʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʪʨʘʚ ʨʦʜʠʥ ʟʣʘʢʦʚʠʭ ʽ ʙʦʙʦʚʠʭ, 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.3. 
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ʊʘʙʣʠʮʷ 1.3 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ ʫ % ʜʦ ʩʫʭʦʾ ʤʘʩʠ [75] 

ʊʨʘʚôʷʥʽ 

ʨʦʩʣʠʥʠ 
ɿʦʣʘ ɹʽʣʢʠ 

ɺʫʛʣʝʚʦʜʠ 

ʃʽʛʥʽʥ 

ʃʽʧʽʜʠ, 

ʜʫʙʠʣʴʥʽ 

ʨʝʯʦʚʠʥʠ ʎʝʣʶʣʦʟʘ 
ɻʝʤʽʮʝʣʶʣʦʟʘ 

ʪʘ ʽʥ. 

ɿʣʘʢʦʚʽ 5-10 5-12 25-40 25-35 15-20 2-10 

ɹʦʙʦʚʽ 5-10 10-20 25-30 15-25 15-20 2-10 

 

ʈʦʩʣʠʥʠ ʨʦʜʠʥʠ ʟʣʘʢʦʚʠʭ ʤʘʶʪʴ ʜʝʱʦ ʤʝʥʰʠʡ ʚʤʽʩʪ ʙʽʣʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʙʦʙʦʚʠʤʠ, ʘʣʝ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʚʫʛʣʝʚʦʜʽʚ, ʟʦʢʨʝʤʘ ʛʝʤʽʮʝʣʶʣʦʟʫ. ɯʥʰʽ ʭʽʤʽʯʥʽ 

ʩʧʦʣʫʢʠ ʚ ʩʢʣʘʜʽ ʨʦʩʣʠʥ ʮʠʭ ʨʦʜʠʥ ʟʘʛʘʣʦʤ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ. 

ɼʦ ʩʢʣʘʜʫ ʟʦʣʠ ʚʭʦʜʷʪʴ ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ. ɰʭ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʩʢʣʘʜʽ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʟʜʘʪʥʦʩʪʽ ʧʦʰʠʨʶʚʘʪʠ ʛʦʨʽʥʥʷ. ɸ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʣʝʪʢʠʭ ʨʝʯʦʚʠʥ ï ʝʬʽʨʥʠʭ ʦʣʽʡ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʽ 

ʯʘʛʘʨʥʠʢʽʚ ʪʘ ʟʜʘʪʥʘ ʧʦʩʠʣʶʚʘʪʠ ʛʦʨʽʥʥʷ [19]. 

ɺʦʣʦʛʽʩʪʴ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʚʣʘʩʪʠʚʽʩʪʶ, ʷʢʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ  

ʥʘ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ. ɺʦʣʦʛʽʩʪʴ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʫ ʤʘʪʝʨʽʘʣʽ, ʚʠʨʘʞʝʥʘ ʫ 

ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʾʾ ʤʘʩʠ ʜʦ ʩʫʭʦʾ ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ (ʘʙʩʦʣʶʪʥʘ 

ʚʦʣʦʛʽʩʪʴ). ɯʥʦʜʽ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʦʞ ʽ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ ʷʢ ʚʽʜʩʦʪʢʦʚʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʚʦʜʠ ʜʦ ʩʫʤʘʨʥʦʾ ʤʘʩʠ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʦʜʠ, ʱʦ 

ʤʽʩʪʠʪʴʩʷ ʫ ʥʴʦʤʫ. ʑʦʙ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʨʦʩʣʠʥʥʦʛʦ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʩʦʣʶʪʥʫ ʚʦʣʦʛʽʩʪʴ. ɼʣʷ 

ʚʽʜʤʝʨʣʠʭ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ ʭʘʨʘʢʪʝʨʥʘ ʚʦʣʦʛʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 0-30%, ʘ ʜʣʷ  

ʞʠʚʠʭ ï 30-300% ʟʘʣʝʞʥʦ ʚʽʜ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʠʜʫ ʪʘ ʩʪʘʜʽʾ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ  

ʮʠʢʣʫ [49] (ʪʘʙʣ. 1.4). 
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ʊʘʙʣʠʮʷ 1.4 

ɺʦʣʦʛʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ  

ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ [49] 

ɺʝʛʝʪʘʮʽʡʥʠʡ ʩʪʘʥ ɺʦʣʦʛʽʩʪʴ, % 

ʄʦʣʦʜʽ ʪʨʘʚʠ ʪʘ ʣʠʩʪʷ ʯʘʛʘʨʥʠʢʽʚ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ (ʙʝʨʝʟʝʥʴ-ʪʨʘʚʝʥʴ) 
300 

ɿʨʽʣʽ ʪʨʘʚʠ ʪʘ ʣʠʩʪʷ ʯʘʛʘʨʥʠʢʽʚ, ɦ ʦ ʧʨʦʜʦʚʞʫʶʪʴ ʨʽʩʪ 

(ʪʨʘʚʝʥʴ-ʯʝʨʚʝʥʴ) 
200 

ɿʨʽʣʽ ʪʨʘʚʠ ʪʘ ʣʠʩʪʷ ʯʘʛʘʨʥʠʢʽʚ, ɦ ʦ ʧʨʠʧʠʥʠʣʠ ʨʽʩʪ  

(ʯʝʨʚʝʥʴ-ʣʠʧʝʥʴ) 
100 

ɿʨʽʣʽ ʪʨʘʚʠ ʪʘ ʣʠʩʪʷ ʯʘʛʘʨʥʠʢʽʚ, ʫ ̫ ʢʠʭ ʚʠʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ 

ʟʤʽʥʠ ʟʘʙʘʨʚʣʝʥʥʷ (ʜʣʷ ʪʨʘʚ ï ʣʠʧʝʥʴ-ʚʝʨʝʩʝʥʴ) 
50 

ʇʦʚʥʽʩʪʶ ʩʫʭʽ ʪʨʘʚʠ ʪʘ ʣʠʩʪʷ ʯʘʛʘʨʥʠʢʽʚ (ʞʦʚʪʝʥʴ-ʣʠʩʪʦʧʘʜ) ʜʦ 30  

 

ɻʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʢʣʘʩʫ 1, ʟʦʢʨʝʤʘ ʪʨʘʚʠ ʪʘ ʣʠʩʪʷ ʯʘʛʘʨʥʠʢʽʚ, ʻ ʢʣʶʯʦʚʦʶ 

ʧʨʠʯʠʥʦʶ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ɺ ʧʨʦʮʝʩʽ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʮʴʦʛʦ ʢʣʘʩʫ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʞʠʚʠʭ ʪʘ ʤʝʨʪʚʠʭ (ʩʫʭʠʭ) ʨʦʩʣʠʥ, ʦʩʢʽʣʴʢʠ ʤʝʨʪʚʽ ʨʦʩʣʠʥʠ ʥʝ ʣʠʰʝ 

ʣʝʛʢʦ ʟʘʡʤʘʶʪʴʩʷ ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʛʦʨʽʥʥʷ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪ ɹʝʥʝʨʛʽʻʶ ʧʨʦʮʝʩʠ 

ʚʠʩʫʰʫʚʘʥʥʷ ʞʠʚʠʭ ʨʦʩʣʠʥ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʽʩʮʝʚʽʩʪʴ ʤʦʞʥʘ ʙʫʣʦ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʫ, ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʚ ʩʪʨʫʢʪʫʨʽ ʾʾ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʤʝʥʰʝ 30% ʤʝʨʪʚʠʭ ʨʦʩʣʠʥ [49].  

ʊʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ ʫ ʟʚôʷʟʢʫ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʠ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʤʘʶʪʴ ʥʝʦʜʥʘʢʦʚʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ ʦʜʥʘʢʦʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʾʭ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ 

ʥʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ, ʩʣʘʙʢʦʟʘʡʤʠʩʪʽ ʪʘ ʚʦʛʥʝʩʪʽʡʢʽ [39]. ɼʦ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ 

ʪʨʘʚ ʚʽʜʥʦʩʷʪʴ ʥʘʩʘʤʧʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʟʣʘʢʦʚʠʭ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʠʤ ʻ 

ʚʠʩʦʢʝ ʪʘ ʪʦʥʢʝ ʩʪʝʙʣʦ-ʩʦʣʦʤʠʥʢʘ, ʷʢʝ ʰʚʠʜʢʦ ʚʠʩʠʭʘʻ ʥʘ ʢʦʨʝʥʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚ ʧʦʩʫʭʠ. ʇʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ, ʧʨʦʪʝ ʚ 
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ʤʝʥʰʽʡ ʤʽʨʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʣʘʢʦʚʠʤʠ, ʻ ʨʦʩʣʠʥʠ ʨʦʜʠʥʠ ʦʩʦʢʦʚʠʭ. ʆʩʦʢʘʤ 

ʭʘʨʘʢʪʝʨʥʘ ʜʝʱʦ ʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʣʘʢʘʤʠ, ʘʣʝ ʚ ʩʫʭʦʤʫ 

ʩʪʘʥʽ ʚʦʥʠ ʰʚʠʜʢʦ ʟʘʡʤʘʶʪʴʩʷ ʽ ʧʦʰʠʨʶʶʪʴ ʛʦʨʽʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ ʪʦʥʢʽ ʜʦʚʛʽ 

ʣʠʩʪʢʠ ʽ ʟʨʦʩʪʘʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʱʽʣʴʥʠʤʠ ʛʨʫʧʘʤʠ. ɺʦʛʥʝʩʪʽʡʢʽ ʨʦʩʣʠʥʠ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʩʣʘʙʢʦʟʘʡʤʠʩʪʠʭ, ʤʘʶʪʴ ʪʦʚʩʪʽʰʽ ʩʪʝʙʣʘ ʪʘ 

ʣʠʩʪʷ, ʱʦ ʩʧʦʚʽʣʴʥʶʻ ʾʭ ʚʠʩʫʰʫʚʘʥʥʷ, ʫʩʢʣʘʜʥʶʶʯʠ ʟʘʡʤʘʥʥʷ ʽ ʛʦʨʽʥʥʷ. ɼʦ ʥʠʭ 

ʥʘʣʝʞʘʪʴ ʪʨʘʚ'ʷʥʽ ʨʦʩʣʠʥʠ ʨʷʜʽʚ: ʙʦʙʦʚʦʮʚʽʪʽ, ʛʫʙʦʮʚʽʪʽ, ʟʦʥʪʠʯʥʽ, ʧʣʘʫʥʦʚʠʜʥʽ, 

ʧʘʧʦʨʦʪʝʧʦʜʽʙʥʽ, ʭʚʦʱʝʚʠʜʥʽ, ʜʝʷʢʽ ʨʦʟʦʚʦʮʚʽʪʥʽ, ʚʝʨʝʩʦʮʚʽʪʥʽ ʪʘ ʞʦʚʪʝʮʝʚʦʮʚʽʪʥʽ 

[39]. ʊʦʤʫ ʜʣʷ ʢʦʞʥʦʾ ʪʨʘʚôʷʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʣʠʥ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʥʝʾ ʪʘ ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʥʫ 

ʯʘʩʪʢʫ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʥʝ ʚʩʽ ʥʘʷʚʥʽ ʚʠʜʠ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʨʘʶʪʴ ʧʦʚʥʽʩʪʶ. ʇʨʦʪʝ ʜʣʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʫʧʽʥʴ ʚʠʛʦʨʘʥʥʷ ʪʨʘʚ ʧʽʜ ʯʘʩ ʧʦʞʝʞ ʻ ʟʘʛʘʣʦʤ 

ʟʥʘʯʥʠʤ ʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 100% [127]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʪʘ ʾʾ ʨʦʟʚʠʪʦʢ ʚʧʣʠʚʘʶʪʴ ʩʫʭʘ ʤʘʩʘ, 

ʨʦʟʤʽʨ ʽ ʬʦʨʤʘ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʚʦʣʦʛʽʩʪʴ, ʘ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʽ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ, ʩʫʭʘ ʤʘʩʘ, ʩʪʨʫʢʪʫʨʘ, ʨʦʟʤʽʨ ʪʘ ʬʦʨʤʘ, 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʚʦʣʦʛʽʩʪʴ. 

 

1.2.2. ʇʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ɼʦ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ, 

ʾʾ ʜʠʥʘʤʽʢʫ ʫʧʨʦʜʦʚʞ ʨʦʢʫ, ʚʽʜʥʦʩʷʪʴ ʢʣʽʤʘʪ, ʧʦʛʦʜʫ ʪʘ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ. 

ʇʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ. ʆʩʥʦʚʥʠʤʠ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʻ: 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʦʧʘʜʠ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ [84].  

ʂʦʞʝʥ ʟ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʟʫʤʦʚʣʶʻ ʥʝ ʣʠʰʝ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʘʣʝ ʡ ʚʦʣʦʛʽʩʥʠʡ 

ʩʪʘʥ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʧʨʦʮʝʩʠ ʟʘʡʤʘʥʥʷ ʽ ʛʦʨʽʥʥʷ. 
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ɺʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʥʘ 

ʩʪʘʜʽʾ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ. ʋ [49] ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ ʨʦʟʚʠʪʢʫ. ʎʝʡ ʚʧʣʠʚ 

ʦʧʠʩʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ ʥʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʾ ʨʦʟʚʠʪʢʫ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (ʨʠʩ. 1.11). 

 

ʘ 

 

ʙ 

ʈʠʩʫʥʦʢ 1.11 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ʪʨʘʚʠ ʚʽʜ 

ʚʦʣʦʛʦʩʪʽ (ʘ) ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ (ʙ) ʧʦʚʽʪʨʷ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʧʦʞʝʞʽ [49]: 

1 ï 0-10 ʭʚ; 2 ï 10 ï 30 ʭʚ; 3 ï ʧʽʩʣʷ 30 ʭʚ 

 

ɿ ʥʘʚʝʜʝʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʙʘʯʠʤʦ, ʱʦ ʥʘ ʧʘʨʘʤʝʪʨʠ ʪʨʘʚô̫ ʥʦ ʾʧʦʞʝʞ ̔ʧʽʩʣʷ 10 

ʭʚʠʣʠʥ ʾʾ ʨʦʟʚʠʪʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʟʥʘʯʥʠʤ ʯʠʥʦʤ ʥʝ ʚʧʣʠʚʘʶʪʴ, 

ʧʨʦʪʝ ʫ ʧʝʨʰʽ 10 ʭʚʠʣʠʥ ʟ ʤʦʤʝʥʪʫ ʾ ʾʚʠʥʠʢʥʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʽ ʧʦʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʾʾ ʬʨʦʥʪʫ. ʋ ʩʧʝʢʦʪʥʽ 
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ʪʘ ʧʦʩʫʰʣʠʚʽ ʜʥʽ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʦʥʘʜ 20Áʉ, ʘ ʚʦʣʦʛʽʩʪʴ ʥʠʞʯʘ ʟʘ 70%) 

ʚʠʥʠʢʘʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ [31]. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʚ ʦʢʨʝʤʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʦʢʨʝʤʽ ʩʝʟʦʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʦʜʽ ʜʦʜʘʪʥʠʡ, ʘ ʽʥʦʜʽ ʚʽʜô̒ ʤʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʽ ʡʦʛʦ ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ [63]. 

ʊʘʢʦʞ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ  ̔ʪʝʤʧʝʨʘʪʫʨʘ ʽʩʪʦʪʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʧʘʜʽʚ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʥʝʜʘʚʥʽ ʦʧʘʜʠ ʟʥʠʞʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ, ʧʽʜʚʠʱʫʶʪʴ ʡʦʛʦ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ, ʘ 

ʚʽʜʪʘʢ ʩʫʪʪʻʚʦ ʟʥʠʞʫʶʪʴ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

ɺʽʪʝʨ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʢʣʽʤʘʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞʽ. ʅʘ ʝʪʘʧʽ 

ʚʠʥʠʢʥʝʥʥʷ ʚʽʥ ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ ʚʠʥʠʢʥʝʥʥ ʁʧʦʞʝʞʽ, ʧʨʦʪʝ ʥʘ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʘʭ 

ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ ʚʦʛʥʶ. ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫ ʧʦʞʝʞʽ (ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʽ ʟʨʦʩʪʘʻ ʚʠʪʷʛʥʫʪʽʩʪʴ ʫ ʥʘʧʨʷʤʢʫ ʬʨʦʥʪʫ), ʘ ʟʤʽʥʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʧʨʘʢʪʠʯʥʦ 

ʟʘʚʞʜʠ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʛʦʨʽʥʥʷ ʯʝʨʝʟ ʟʤʽʥʫ ʬʨʦʥʪʫ. ɼʦʜʘʪʢʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʥʝʙʝʟʧʝʢʠ ʻ ʟʜʘʪʥʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʪʨʦʤ ʽʩʢʦʨ  ̔ʧʘʣʘʶʯʠʭ ʯʘʩʪʠʥʦʢ ï 

ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ. ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ (ʨʠʩ. 1.12). 

ʉʝʨʝʜʥ ̫hʚʠʜʢʩ̔ʪɹ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʣʽʪʢʫ ʚʘʨʽʶ ̒ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 3 ʜʦ 6 ʤ/ʩ, 

ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʽʣʷ 5 ʤ/ʩ. ɺʟʠʤʢʫ ʟʘʛʘʣʦʤ ʚʽʪʨʠ ʩʠʣʴʥʽʰʽ ʪʘ ʜʦʩʷʛʘʶʪʴ 

ʚ ʩʝʨʝʜʥʴʦʤʫ 5-8 ʤ/ʩ.  

 

ʈʠʩʫʥʦʢ 1.12 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʛʦʨʽʥʥʷ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ [49]:  

1 ï ʩʪʝʧʦʚʘ ʧʦʞʝʞʘ, 2 ï ʣʽʩʦʚʘ ʥʠʟʦʚʘ ʧʦʞʝʞʘ, 3 ï ʣʽʩʦʚʘ ʚʝʨʭʦʚʘ ʧʦʞʝʞʘ 
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ɺʧʣʠʚ ʤʽʩʮʝʚʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʜʝʱʦ 

ʤʝʥʰʽʡ ʡʦʛʦ ʩʝʨʝʜʥʽʡ ʰʚʠʜʢʦʩʪʽ ʚ ʟʦʥʽ ʤʽʰʘʥʠʭ ʣʽʩʽʚ ʟʘʚʜʷʢʠ ʟʘʣʽʩʥʝʥʦʩʪʽ ʪʘ 

ʙʽʣʴʰʽʡ ï ʫ ʩʪʝʧʦʚʽʡ ʪʘ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʘʭ. ʆʢʨʽʤ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʽʚ ʂʘʨʧʘʪ ʽ ʂʨʠʤʫ, 

ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ʢʨʘʾʥʠ, ʪʦʙʪʦ ɼʦʥʝʮʴʢʦʾ ʽ 

ʇʨʠʘʟʦʚʩʴʢʦʾ ʚʠʩʦʯʠʥ, ʙʝʨʝʛʽʚ ʤʦʨʽʚ ʽ ʚʦʜʦʩʭʦʚʠʱ [8]. 

ɺʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʨʝʛʽʦʥʠ ʟʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʞʥʘ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. 

ɻʽʜʨʦʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʜʦ 

ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ (ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ, ʷʢʘ ʤʦʞʝ ʚʠʧʘʨʫʚʘʪʠʩʷ ʟʘ ʜʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʫʤʦʚ) ʟʘ ʪʦʡ ʩʘʤʠʡ ʧʝʨʽʦʜ. 

 ː˟˗
В

ȟВ
,   (1.1) 

ʜʝ Вὴ ï ʩʫʤʘ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ; Вὸ ï ʩʫʤʘ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʧʝʨʽʦʜ ʟ ʩʝʨʝʜʥʴʦʶ 

ʜʦʙʦʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʠʱʦʶ ʟʘ +10Áʉ. ʅʦʨʤʘʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ɻʊʂ = 1. 

ɿʘ ʤʝʥʰʠʭ ʡʦʛʦ ʟʥʘʯʝʥʴ ʤʽʩʮʝʚʽʩʪʴ ʚʚʘʞʘʻʪʴʩʷ ʧʦʩʫʰʣʠʚʦʶ. ɺ ʋʢʨʘʾʥʽ ʥʘʡʙʽʣʴʰ 

ʧʦʩʫʰʣʠʚʠʤʠ ʨʝʛʽʦʥʘʤʠ ʻ ɸʈ ʂʨʠʤ, ʍʝʨʩʦʥʩʴʢʘ ʦʙʣʘʩʪʴ, ʧʽʚʜʝʥʥʽ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ, 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʪʘ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʝʡ (ɻʊʂ = 0,5é0,7), ʘ ʩʘʤʝ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ 

ʥʘʡʚʠʱʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʊʘʢʦʞ 

ʧʦʩʫʰʣʠʚʠʤʠ ʻ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʽ ʪʘ 

ʧʽʚʥʽʯʥʽ ʯʘʩʪʠʥʠ ʆʜʝʩʴʢʦʾ, ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʽ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʝʡ (ɻʊʂ = 0,7é1). 

ʂʠʾʚʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ʉʫʤʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ ʚʚʘʞʘʶʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʦʣʦʛʠʤʠ ʪʘ ʪʝʧʣʠʤʠ ʨʝʛʽʦʥʘʤʠ (ɻʊʂ = 1é1,3), ʨʝʰʪʘ ʞ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʻ ʚʦʣʦʛʦʶ, ʧʦʤʽʨʥʦ ʪʝʧʣʦʶ ʟʦʥʦʶ (ɻʊʂ = 

1,3é2), ʜʝ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʟʥʘʯʥʦ ʤʝʥʰʘ [3]. 

ʊʘʢʦʞ ʜʣʷ ʧʦʪʦʯʥʦʾ ʦʮʽʥʢʠ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʧʦʣʽʚ, ʣʽʩʽʚ, ʩʪʝʧʽʚ ʪʘ ʪʦʨʬʦʚʠʱ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʂʇ, ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʶʪʴ 

ʟʘ ʤʝʪʦʜʠʢʦʶ ɺ.ɻ. ʅʝʩʪʝʨʦʚʘ [54] ʟʘ ʬʦʨʤʫʣʦʶ 

 ˗˜ В ὑ ϽὝϽὝ ὸ,   (1.2) 

ʜʝ Kv ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʛʦʜʥʽ ʬʘʢʪʦʨʠ, ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ Áʉ, t ï

ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʯʢʠ ʨʦʩʠ, Áʉ. ʈʦʟʨʘʭʫʥʦʢ ʂʇ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ 
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ʜʘʥʠʤʠ [65], ʨʦʟʧʦʯʠʥʘʶʪʴ ʧʽʩʣʷ ʦʩʪʘʥʥʴʦʛʦ ʜʦʱʫ ʽ ʧʨʦʚʦʜʷʪʴ ʟʘ ʜʘʥʠʤʠ ʢʦʞʥʦʛʦ 

ʜʥʷ (ʧ) ʙʣʠʟʴʢʦ ʧʦʣʫʜʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʢʦʞʥʦʛʦ ʜʥʷ ʜʦʜʘʶʪʴ ʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʟʨʦʩʪʘʻ ʘʞ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʜʦʱʫ. ɿʤʝʥʰʝʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 

ʚʠʧʘʜʢʫ ʦʧʘʜʽʚ, ʱʦ ʚʠʧʘʣʠ ʟʘ ʜʦʙʫ, ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʫʤʘʨʥʦʛʦ ʟʥʘʯʝʥʥʷ ʂʇ ʩʪʘʥʦʤ 

ʥʘ ʮʶ ʞ ʜʦʙʫ. ɿʘ ʚʠʧʘʜʽʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʻ ʨʽʚʥʠʤ ʥʫʣʶ 

ʽ ʚʽʜʣʽʢ ʧʦʯʠʥʘʻʪʴʩʷ ʟʥʦʚʫ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʧʘʜʽʚ. ʋ ʚʠʧʘʜʢʫ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʟʥʘʯʝʥʥʷ ʂʇ ʟʥʠʞʝʥʥʷ ʟʘʛʨʦʟʠ ʧʦʞʝʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʨʘʟʽ ʦʧʘʜʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʦʢʨʝʤʦʾ ʪʝʨʠʪʦʨʽʾ, ʚʢʨʠʪʦʾ 

ʪʨʘʚôʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʪʘ ʜʠʥʘʤʽʢʠ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʚʦʣʦʛʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʧʣʠʚ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʮʝʩʠ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤʠ. 

ʈʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ. ɺʧʣʠʚ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ 

ʧʦʞʝʞ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʨʷʤʠʤ (ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʠʷʪʠ ʘʙʦ ʧʝʨʝʰʢʦʜʞʘʪʠ 

ʧʦʰʠʨʝʥʥʶ ʛʦʨʽʥʥʷ), ʪʘʢ ʽ ʥʝʧʨʷʤʠʤ (ʚʧʣʠʚʘʪʠ ʥʘ ʽʥʰʽ ʬʘʢʪʦʨʠ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ, ʥʘʧʨʠʢʣʘʜ, ʚʽʪʝʨ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʪʠ ʢʣʽʤʘʪʠʯʥʽ ʟʦʥʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʚʠʩʦʪʦʶ ʤʽʩʮʝʚʦʩʪʽ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, ʟʫʤʦʚʣʶʶʯʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥ ʽ 

ʧʘʨʘʤʝʪʨʠ ʥʘʟʝʤʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʰʘʨʫ). ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʜʽʣʠʤʦ 

ʦʩʥʦʚʥʽ ʪʦʧʦʛʨʘʬʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞ ʚ ʧʨʠʨʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ, ʘ ʩʘʤʝ: ʥʘʷʚʥʽʩʪʴ ʩʭʠʣʽʚ ʪʘ ʾʭ ʝʢʩʧʦʟʠʮʽʷ; ʥʘʷʚʥʽʩʪʴ ʥʝʨʽʚʥʦʩʪʝʡ 

ʧʦʚʝʨʭʥʽ; ʥʘʷʚʥʽʩʪʴ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʧʝʨʝʰʢʦʜ. 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʫʭʠʣʫ, ʥʘʛʨʽʪʝ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʧʦʚʽʪʨʷ ʧʽʜʥʽʤʘʻʪʴʩʷ ʚʛʦʨʫ 

ʚʟʜʦʚʞ ʩʭʠʣʫ, ʩʪʚʦʨʶʶʯʠ ʧʦʩʪʽʡʥʽ ʚʠʩʭʽʜʥʽ ʚʽʪʨʦʚʽ ʧʦʪʦʢʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʰʚʠʜʰʦʤʫ ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʚʦʣʦʛʠ ʽ ʟʙʽʣʴʰʝʥʥʶ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ. 

ɸʥʘʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ  ̔ ʧʽʜ ʯʘʩ ʛʦʨʽʥʥʷ: ʥʘʛʨʽʪʽ ʜʦ ʚʠʩʦʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ ʧʽʜʥʽʤʘʶʪʴʩʷ ʚʛʦʨʫ ʩʭʠʣʦʤ ʽ ʰʚʠʜʢʦ ʧʨʦʛʨʽʚʘʶʪʴ 

ʨʦʟʪʘʰʦʚʘʥʫ ʚʠʱʝ ʤʽʩʮʝʚʽʩʪʴ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʧʦʞʝʞʘ ʧʦʰʠʨʶʻʪʴʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ. 

ʋ ʥʽʯʥʠʡ ʯʘʩ ʩʠʪʫʘʮʽʷ ʙʫʜʝ ʧʨʦʪʠʣʝʞʥʘ. ʇʦʚʽʪʨʷ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʽ ʦʧʫʩʢʘʻʪʴʩʷ ʚʥʠʟ, 

ʪʦʤʫ ʚʥʦʯʽ ʥʘʷʚʥʽ ʥʠʟʭʽʜʥʽ ʚʽʪʨʠ. ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʰʚʠʜʢʽʩʪʴ 
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ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʦʛʥʶ ʥʘ ʩʭʠʣʽ ʟ ʫʭʠʣʦʤ 15Á ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʜʚʘ ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʣʦʱʠʥʦʶ [26]. 

ʐʚʠʜʢʽʩʪʴ ʥʠʟʭʽʜʥʠʭ ʚʽʪʨʽʚ ʨʽʜʢʦ ʙʫʚʘʻ ʚʠʱʦʶ ʟʘ 3-5 ʢʤ/ʛʦʜ, ʪʦʜʽ ʷʢ ʚʠʩʭʽʜʥʽ 

ʤʘʶʪʴ ʰʚʠʜʢʽʩʪ ɹ 10-15 ʢʤ/ʛʦʜ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʢʨʫʪʠʟʥʠ ʩʭʠʣʫ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 

ʟʨʦʩʪʘʻ. ɿʤʽʥʘ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ, ʪʦʤʫ ʽʟ ʟʘʭʦʜʦʤ ʩʦʥʮʷ ʥʘ 

ʩʭʠʣʘʭ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʙʝʟʚʽʪʨʷʥʫ ʧʦʛʦʜʫ, ʷʢʘ ʤʦʞʝ ʪʨʠʚʘʪʠ ʚʽʜ ʦʜʥʽʻʾ ʜʦ 

ʢʽʣʴʢʦʭ ʛʦʜʠʥ [26]. 

ɽʢʩʧʦʟʠʮʽʷ ʩʭʠʣʫ ʻ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʦʩʢʽʣʴʢʠ ʚʽʜ ʥʝʾ ʟʘʣʝʞʠʪʴ 

ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʷʢʘ ʩʧʨʠʯʠʥʷʻ ʥʘʛʨʽʚʘʥʥʷ ʽ ʚʠʩʫʰʫʚʘʥʥʷ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʅʘʡʙʽʣʴʰʝ ʪʝʧʣʘ ʦʪʨʠʤʫʶʪʴ ʩʭʠʣʠ, 

ʦʨʽʻʥʪʦʚʘʥʽ ʚ ʧʽʚʜʝʥʥʦʤʫ ʘʙʦ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʂʨʘʱʝ ʧʨʦʛʨʽʚʘʥʥʷ 

ʩʧʨʠʷʻ ʰʚʠʜʰʦʤʫ ʟʤʝʥʰʝʥʥʶ ʚʦʣʦʛʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʽʜʪʘʢ, 

ʧʽʚʜʝʥʥʽ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ ʩʭʠʣʠ ʻ ʙʽʣʴʰ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʩʭʠʣʘʤʠ ʽʥʰʦʾ ʝʢʩʧʦʟʠʮʽʾ [26]. 

ʅʝʨʽʚʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥ ̫ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ. ɰʭ 

ʟʥʘʯʝʥʥʷ ʜʝʱʦ ʤʝʥʰʝ, ʥʽʞ ʩʭʠʣʽʚ, ʧʨʦʪʝ ʪʘʢʦʞ ʩʧʨʠʯʠʥʷʻ ʚʽʜʤʽʥʥʦʩʪʽ ʫʤʦʚ 

ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʚʠʩʫʰʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʦʪʠʧʦʞʝʞʥʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʤʦʞʫʪʴ ʙʫʪʠ: 

ʩʢʝʣʽ, ʜʽʣʷʥʢʠ ʟ ʥʫʣʴʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ; ʨʽʯʢʠ, ʦʟʝʨʘ, ʩʪʨʫʤʢʠ, ʙʦʣʦʪʘ ʪʘ ʜʽʣʷʥʢʠ 

ˇʨʫʥʪʫ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ; ʘʚʪʦʤʦʙʽʣʴʥʽ ʰʣʷʭʠ, ʟʘʣʽʟʥʠʯʥʽ ʢʦʣʽʾ; ʜʽʣʷʥʢʠ 

ʤʽʩʮʝʚʦʩʪʽ ʽʟ ʛʦʨʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟʥʘʯʥʦʾ ʚʦʣʦʛʦʩʪʽ; ʧʦʧʝʨʝʜʥʴʦ ʚʠʛʦʨʽʣʽ ʪʝʨʠʪʦʨʽʾ. 

ɰʭ ʚʧʣʠʚ ʥʘ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʽʩʪʦʪʥʠʡ ʽ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʛʘʩ̔ʥʥʷ. ʇʨʦʪʝ ʧʝʨʝʰʢʦʜʠ ʟ ʛʦʨʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʟʥʘʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʪʘ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʽ ʜʦ ʧʦʯʘʪʢʫ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʨʦʚʽʜʥʠʢʘʤʠ ʛʦʨʽʥʥʷ. 

ɯʟ ʟʤʽʥʦʶ ʚʠʩʦʪʠ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠʩʷ ʪʨʘʚôʷʥʽ ʝʢʦʩʠʩʪʝʤʠ, 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ, ʥʘʧʨʠʢʣʘʜ, ʘʣʴʧʽʡʩʴʢʽ ʣʫʢʠ. 

ʍʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘʢʠʭ ʝʢʦʩʠʩʪʝʤ ʟʫʤʦʚʣʶʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʾʭ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʩʪʘʥʫ: ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʛʫʩʪʦʪʠ ʨʦʩʣʠʥ ʚ ʫʛʨʫʧʫʚʘʥʥʷʭ, 
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ʛʝʦʤʝʪʨʠʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʥʘʩʪʘʥʥʷ ʡ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ, ʟʚʦʣʦʞʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʦʧʘʜʽʚ ʽ ʚʠʩʠʭʘʥʥʷ. 

ʊʦʤʫ ʩʫʢʫʧʥʠʡ ʚʧʣʠʚ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʨʝʣʴʻʬʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʧʨʦʮʝʩʠ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ, ʻ ʚʘʞʣʠʚʠʤ 

ʽ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤ. 

 

1.3. ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʨʘʚôʷʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʾʾ 

ʦʮʽʥʶʚʘʥʥʷ 

ʇʦʢʘʟʥʠʢʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʝʢʦʩʠʩʪʝʤʠ ï ʮʝ ʢʽʣʴʢʽʩʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʧʦʻʜʥʘʥʥʷ ʬʘʢʪʦʨʽʚ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʦʢʨʝʤʦʾ ʪʝʨʠʪʦʨʽʾ ʫ ʚʠʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ [11]. ɿʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ, ʾʾ 

ʧʘʨʘʤʝʪʨʠ ʪʘ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʘʤ. ɼʦ ʧʨʠʢʣʘʜʫ, ɺ. ʉʪʽʚʝʥ 

[126] ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʦʣʦʛʽʩʪʶ ï ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʚʦʜʠ ʜʦ ʤʘʩʠ ʨʝʯʦʚʠʥʠ ʫ ʩʫʭʦʤʫ 

ʩʪʘʥʽ, ʢʣʘʩʠʬʽʢʫʻ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ. ʊʘʢʦʞ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʧʨʠ ʛʦʨʽʥʥʽ ʨʦʩʣʠʥ, ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʦʛʦ ʪʝʧʣʘ ʟʘʣʝʞʠʪʴ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜ ʾʭ 

ʚʦʣʦʛʦʩʪʽ ʽ ʪʝʧʣʦʪʚʦʨʥʦʾ ʟʜʘʪʥʦʩʪʽ [66, 5]. ʆʢʨʽʤ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʧʦʢʘʟʥʠʢʽʚ ɻʊʂ 

ʪʘ ʂʇ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʧʣʠʚ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞʽ, ʚʠʜʽʣʷʶʪʴ ʪʘʢʦʞ ʥʠʟʢʫ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʜʝʢʩʠ: 

ʟʘʡʤʠʩʪʦʩʪʽ, ʛʦʨʶʯʦʩʪʽ, ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤôʷ, ʪʝʧʣʦʫʪʚʦʨʝʥʥʷ ʪʘ ʚʦʣʦʛʦʩʪʽ. 

ɯʥʜʝʢʩ ʟʘʡʤʠʩʪʦʩʪʽ ʚʽʜʦʙʨʘʞʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʢʦʥʪʘʢʪ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʜʞʝʨʝʣʦʤ ʟʘʧʘʣʶʚʘʥʥʷ ʧʨʠʟʚʝʜʝ ʜʦ ʟʘʡʤʘʥʥʷ, ʽ ʢʽʣʴʢʽʩʥʦ ʚʠʨʘʞʘʻʪʴʩʷ 

ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ 0 ʜʦ 100. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʽʥʜʝʢʩʫ ʤʘʶʪʴ 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʽ ʩʪʘʥ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩ 

ʤʦʞʝ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʠʡ ̫ ʢ ʥʠʟʴʢʠʡ (0-5); ʩʝʨʝʜʥʽʡ (6-15); ʚʠʩʦʢʠʡ (16-29); ʜʫʞʝ 

ʚʠʩʦʢʠʡ (30-45) ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ (ʙʽʣʴʰʝ 45). 

ɯʥʜʝʢʩ ʛʦʨʶʯʦʩʪʽ ʚʽʜʦʙʨʘʞʘʻ ʧʦʪʝʥʮʽʡʥʫ ʢʽʣʴʢʽʩʪʴ ʩʠʣ ʽ ʟʘʩʦʙʽʚ (ʦʩʦʙʦʚʦʛʦ 

ʩʢʣʘʜʫ), ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʜʽʷʪʠ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʞʝʞʽ. ɸʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʽʤ 

ʧʦʢʘʟʥʠʢʘʤ, ʚʠʜʽʣʷʶʪʴ ʪʘʢ̔ ʽʥʜʝʢʩʠ ʛʦʨʶʯʦʩʪʽ: ʥʠʟʴʢʠʡ (0-13); ʩʝʨʝʜʥʽʡ (14-27); 

ʚʠʩʦʢʠʡ (28-41); ʜʫʞʝ ʚʠʩʦʢʠʡ (42-53) ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ (ʙʽʣʴʰʝ 53). 
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ɯʥʜʝʢʩ ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤôʷ ʢʽʣʴʢʽʩʥʦ ʚʽʜʦʙʨʘʞʘʻ ʡʤʦʚʽʨʥʫ ʰʚʠʜʢʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ (ʫ ʤ/ʭʚ) ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʤʦʜʝʣʽ 

ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʟʥʘʯʝʥʴ ʙʫʚʘʻ: ʥʠʟʴʢʠʤ (0-3); ʩʝʨʝʜʥʽʤ (3-10); 

ʚʠʩʦʢʠʤ (10-15); ʜʫʞʝ ʚʠʩʦʢʠʤ (15-20) ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ (ʙʽʣʴʰʝ 20). 

ɯʥʜʝʢʩ ʪʝʧʣʦʫʪʚʦʨʝʥʥʷ ʚʠʨʘʞʘʻʪʴʩʷ ʛʫʩʪʠʥʦʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ (ʫ ʢɺʪ/ʤ2) 

ʬʨʦʥʪʫ ʧʦʣʫʤôʷ. ʗʢ ʽ ʫ ʚʠʱʝʦʧʠʩʘʥʠʭ ʚʠʧʘʜʢʘʭ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢ̔ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ: ʥʠʟʴʢʠʡ (ʜʦ 1); ʩʝʨʝʜʥʽʡ (1-2); ʚʠʩʦʢʠʡ (2-3); ʜʫʞʝ ʚʠʩʦʢʠʡ (3-4) ʽ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ (ʙʽʣʴʰʝ 4).  

ɯʥʜʝʢʩ ʚʦʣʦʛʦʩʪʽ ʢʽʣʴʢʽʩʥʦ ʚʠʨʘʞʘʻ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʪʨʘʪʠʪʠ 

ʥʘ ʪʝ, ʱʦʙ ʨʽʟʥʠʮʷ ʚʦʣʦʛʦʩʪʽ ʤʽʞ ʛʦʨʶʯʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʘʪʤʦʩʬʝʨʦʶ 

ʟʤʝʥʰʠʣʘʩʷ ʥʘ 63% [100]. 

ɸʢʪʫʘʣʴʥʠʤ ʻ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ 

ʧʦʞʝʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ: ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ 

ʨʦʩʣʠʥ ʫ ʩʢʣʘʜʽ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʟʦʚʥʽʰʥʽ (ʧʦʛʦʜʥʽ ʫʤʦʚʠ). ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʛʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʦʞʝʞʽ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʦʧʠʩʘʥʽ ʚ 

ʥʠʟʮʽ ʨʦʙʽʪ. ʋ [56] ʥʘʚʝʜʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʚʧʣʠʚʫ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʡʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʾʭ ʨʦʟʚʠʪʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʽ ʬʘʢʪʦʨʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʥʘ ʩʪʘʜʽʾ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ. ɿʦʢʨʝʤʘ ʥʘ ʧʦʞʝʞʫ ʧʽʩʣʷ 10 ʭʚ ʾʾ ʨʦʟʚʠʪʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʽ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʟʥʘʯʥʠʤ ʯʠʥʦʤ ʥʝ ʚʧʣʠʚʘʶʪʴ, ʘʣʝ ʫ ʧʝʨʰʽ ʭʚʠʣʠʥʠ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞʽ ʧʽʜʚʠʱʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʽ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʦʚʽʣʴʥʶʶʪʴ ʰʚʠʜʢʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ ʾʾ ʬʨʦʥʪʫ. ʋ ʩʧʝʢʦʪʥʽ ʘʙʦ ʧʦʩʫʰʣʠʚʽ ʜʥʽ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʦʥʘʜ 

20Áʉ ʪʘ ʚʦʣʦʛʽʩʪʴ ʤʝʥʰʘ ʟʘ 70 %) ʚʠʥʠʢʘʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʋ ʤʦʜʝʣʽ McArthur, ʨʦʟʨʦʙʣʝʥʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʨʘʞʝʥʦʛʦ ʚʽʜʩʦʪʢʦʤ ʩʫʭʦʩʪʽ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ʋʜʦʩʢʦʥʘʣʝʥʘ ʚʝʨʩʽʷ ʤʦʜʝʣʽ 

ʜʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʻ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʨʘʞʝʥʝ ʤʘʩʦʶ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ, ʪʘ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʚʦʣʦʛʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʧʨʦʚʝʜʝʥʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʫ 
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ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʧʽʜ ʯʘʩ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. 

ʌʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʫ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ʥʘʚʝʜʝʥʽ ʚ [116]. ʈʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʤʦʜʝʣʽ ʻ ʜʫʞʝ ʧʨʦʩʪʦʶ 

ʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʢʠʰʝʥʴʢʦʚʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ [90]. ʎʷ ʤʦʜʝʣʴ ʫ [122] 

ʙʫʣʘ ʘʜʘʧʪʦʚʘʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʫ ʉʐɸ.  

ʆʪʞʝ, ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʋʢʨʘʾʥʠ ʜʦʮʽʣʴʥʦ ʟʘʧʦʟʠʯʠʪʠ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʜʝʢʩ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ. 

 

1.4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ ʧʦʰʠʨʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ, ʩʪʘʥʫ ʪʘ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. [15]. ʉʘʤʝ ʧʘʨʘʤʝʪʨʠ ʧʦʞʝʞʽ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʨʝʘʣʴʥʫ ʟʘʛʨʦʟʫ ʚʽʜ ʥʝʾ ʪʘ ʚʨʘʭʫʚʘʪʠ ʫ ʧʨʦʮʝʩʽ ʛʘʩʽʥʥʷ. ɺ 

ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʾ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʻ ʩʢʣʘʜʥʠʤ ̔  ʥʝʜʦʨʝʯʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʧʦʞʝʞʘ ʧʦʪʨʝʙʫʻ ʛʘʩʽʥʥʷ. ʊʦʤʫ 

ʚʠʚʯʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʥʘʩʣʽʜʢʠ ʧʦʞʝʞ ʘʙʦ ʧʨʦʚʦʜʷʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥ ̔ ʧʘʣʠ ʫ 

ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [74]. ʏʘʩʪʦ ʜʽʣʷʥʢʠ ʟ ʩʫʭʦʶ ʪʨʘʚʦʶ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʽʩʥʠʭ ʧʘʩʦʚʠʱ ʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟʙʠʨʘʥʥʷ ʢʦʨʤʽʚ ʧʽʜʜʘʶʪʴ ʜʽʾ ʚʦʛʥʶ [106]. 

ɺʽʜʧʘʣʠ ʪʨʘʚ ʪʘ ʽʥʰʠʭ ʨʦʩʣʠʥ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʽ ʫ ʤʠʥʫʣʦʤʫ, ʧʨʦʪʝ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʠʭ 

ʜʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʰʢʽʜʣʠʚʠʤʠ [105]. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʽʚ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʪʘ ʾʭ 

ʥʘʩʣʽʜʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ. ʅʘʡʙʽʣʴʰ 

ʚʽʜʦʤʠʤʠ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʚ ɸʚʩʪʨʘʣʽʾ ʧʽʜ 

ʚʧʣʠʚʦʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʚʠʩʦʪʠ ʧʦʣʫʤôʷ [87]. ʋ ʮ̔ʡ ʨʦʙʦʪ ̔ʥʘʚʝʜʝʥʦ ʙʘʛʘʪʦ ʚʘʞʣʠʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʮʝʩʠ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ. ɿʦʢʨʝʤʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ʚʽʜ 
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ʚʠʜʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʚʦʭ ʚʠʜʽʚ ʪʨʘʚ), ʡʦʛʦ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʧʦʞʝʞʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ, ʚʠʩʦʪʠ, ʚʦʣʦʛʦʩʪʽ), ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ. ɺʠʷʚʣʝʥʦ, ʱʦ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʰʠʨʝʥʥʷ ʤʘʻ ʥʝ ʥʘʧʨʷʤ, ʷʢʠʡ 

ʟʤʽʥʶʚʘʚʩʷ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ. ɺ [89] ʦʧʠʩʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʫ ʉʐɸ, ʰʪʘʪ ʊʝʭʘʩ. ʅʘ 

ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ʟʨʦʩʪʘʣʠ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʪʨʘʚ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ 

ʧʦʞʝʞʽ, ʷʢ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʣʫʤôʷ, ʪʝʧʣʦʚʠʡ 

ʧʦʪʽʢ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʝʦʩʪʘʥʮʽʡ ʚʠʷʚʣʝʥʦ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʧʦʞʝʞʝʶ. ʈʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʚʝʨʪʠʢʘʣʽ ʚʢʘʟʫʻ ʥʘ 

ʪʝ, ʱʦ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʻ ʥʘ ʙʽʣʴʰʠʭ ʚʠʩʦʪʘʭ, ʱʦ ʩʧʨʠʯʠʥʝʥʝ 

ʥʘʭʠʣʦʤ ʬʨʦʥʪʫ ʧʦʣʫʤôʷ ʫ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ. ʋ [125] ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ 40 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʦʞʝʞ ʫ ʉʐɸ (ʪhʘʪʠ ɺʘʰʠʥʛʪʦʥ ̔  ʂʘʣʽʬʦʨʥʽʷ) ʚ 

ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʆʧʠʩʘʥʦ ʧʘʨʘʤʝʪʨʠ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʚʠʩʦʪʘ ʪʨʘʚôʷʥʦʛʦ 

ʧʦʢʨʠʚʫ, ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ̔ʧʦʚʝʨʭʥʽ ʜʦ ʦʙôʻʤʫ, ʚʦʣʦʛʽʩʪʴ), 

ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʪʘ ʫʭʠʣ ʤʽʩʮʝʚʦʩʪʽ. ɺʠʟʥʘʯʝʥʦ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ 

ʧʦʞʝʞʽ, ʰʠʨʠʥʫ ʟʦʥʠ ʛʦʨʽʥʥʷ, ʚʠʩʦʪʫ ʧʦʣʫʤôʷ.  

ɸʣʝ ʚʦʛʥʝʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʪʘ 

ʧʦʪʨʝʙʫʶʪʴ ʧʦʛʦʜʞʝʥʥʷ ʟʽ ʩʣʫʞʙʘʤʠ ʚʽʜʦʤʩʪʚ, ʷʢʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʛʣʷʜ ʱʦʜʦ 

ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʻ 

ʤʘʪʝʤʘʪʠʯʥʝ ʪʘ ʢʦʤʧôʶʪʝʨʥʝ (ʽʤʽʪʘʮʽʡʥʝ) ʤʦʜʝʣʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʘʻ 

ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʚʝʜʽʥʢʫ 

ʪʘʢʠʭ ʧʦʞʝʞ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʦʧʠʩʘʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʜʝʣʝʡ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʅʘʡʚʽʜʦʤʽʰʦʶ ʻ ʤʦʜʝʣʴ ʈʦʪʝʨʤʝʣʣʘ [121], ̫ ʢʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ. ʄʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʫʨʽʚ 

ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʪʨʘʚôʷʥʠʭ), ʦʧʠʩʘʥʽ ʚ [71, 72], ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʥʪʫʨʘ ʪʘ ʧʣʘʥʫʚʘʪʠ ʧʨʦʮʝʩ ʣʽʢʚʽʜʘʮʽʾ. ʇʦʜʽʙʥʽ ʤʦʜʝʣʽ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘʚʝʜʝʥʽ ʚ [18]. ʋ [1, 13, 28, 60 ʪʘ 93] 

ʪʘʢʦʞ ʦʧʠʩʘʥʽ ʤʦʜʝʣʽ ʜʣʷ ʥʠʟʦʚʠʭ ʧʦʞʝʞ ʫ ʣʽʩʘʭ. ʗʢʱʦ ʦʩʥʦʚʥʠʤ ʛʦʨʶʯʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʥʠʟʦʚʦʾ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʻ ʩʫʭʘ ʪʨʘʚʘ, ʘ ʧʦʚʥʦʪʘ ʣʽʩʫ ʥʝʟʥʘʯʥʘ, ʪʦ ʧʨʦʮʝʩʠ 
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ʧʦʰʠʨʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʫʪʴ ʜʫʞʝ ʩʭʦʞʠʤʠ ʜʦ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ 

ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʢʘʭ. ʇʝʚʥʠʡ ʚʧʣʠʚ ʤʦʞʝ ʤʘʪʠ ʚʽʪʝʨ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʚʦʣʦʛʦʩʪʽ. 

ʋ [6, 11, 14] ʦʩʥʦʚʫ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʢʦʥʪʫʨʽʚ ʧʦʞʝʞ ʧʦʢʣʘʜʝʥʦ ʟʜʝʙʽʣʴʰʦʛʦ 

ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʭʚʠʣʴ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʞʥʘ 

ʪʦʯʢʘ ʢʦʥʪʫʨʘ ʻ ʜʞʝʨʝʣʦʤ ʭʚʠʣʴ, ʷʢʽ ʧʦʰʠʨʶʶʪʴʩʷ ʫ ʥʘʧʨʷʤʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʜʦ 

ʢʨʠʚʦʾ, ʷʢʘ ʦʧʠʩʫʻ ʮʝʡ ʢʦʥʪʫʨ. ʇʨʦʪʝ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʫʨʘ ʧʦʞʝʞʽ ʻ 

ʟʜʝʙʽʣʴʰʦʛʦ ʝʤʧʽʨʠʯʥʠʤʠ ʽ ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. ʊʦʤʫ ʙʽʣʴʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʬʽʟʠʯʥʽ ʤʦʜʝʣʽ, ʚ 

ʦʩʥʦʚʫ ʷʢʠʭ ʧʦʢʣʘʜʝʥʦ ʨʽʚʥʷʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʬʽʟʠʢʠ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʫ ʚ 

ʫʤʦʚʘʭ ʧʦʞʝʞʽ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʧʦʣʫʤʷ ʫ [45]. ʋ 

[91] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʤʧʽʨʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʧʨʘʮʶʶʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʟʘʛʘʣʦʤ ʥʝ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʦʟʘ ʾʭ 

ʤʝʞʘʤʠ, ʘ ʬʽʟʠʯʥʽ ʜʘʶʪʴ ʜʦʙʨʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʝʭʘʥʽʟʤʠ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ, 

ʟʘʣʝʞʥʽʩʪʴ ʧʦʚʝʜʽʥʢʠ ʧʦʞʝʞʽ ʚʽʜ ʩʪʘʥʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʧʨʦʱʝʥʠʭ ʤʦʜʝʣʝʡ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʚʝʜʽʥʢʠ ʚʦʛʥʶ ʟʘ ʫʤʦʚʠ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ.  

ʄʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʦʜʥʽʻʾ ʟ ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ ʥʘʚʝʜʝʥʦ ʚ [114]. ʈʦʟʚôʷʟʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʠʩʝʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʦ ʪʘʢʠʭ ʤʦʜʝʣʝʡ 

ʥʘʣʝʞʠʪʴ ʽ Wildland-Urban Fire Dynamics Simulator (WFDS) [108, 109, 129], 

ʨʦʟʨʦʙʣʝʥʘ ʷʢ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʻ ʨʦʟʰʠʨʝʥʥʷʤ ʜʣʷ ʚʽʜʦʤʦʾ ʧʨʦʛʨʘʤʠ 

FDS, ʷʢʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʟʦʢʨʝʤʘ ʡ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ [111]. 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʞʝʞ ʪʘ 

ʟʘʩʪʦʩʫʚʘʪʠ ʾʭ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʠʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʣʘʥʫʚʘʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʦʞʝʞʦʛʘʩʽʥʥʷ. 
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1.5. ʄʝʪʦʜʠ, ʟʘʩʦʙʠ ʪʘ ʩʧʦʩʦʙʠ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʇʦʞʝʞʽ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʻ ʨʽʟʥʦʚʠʜʦʤ ʧʦʞʝʞ ʥʘ ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ. 

ɰʭ ʛʘʩʽʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ, ʚʽʜʦʤʯʠʤʠ ʪʘ 

ʜʦʙʨʦʚʽʣʴʥʠʤʠ ʧʦʞʝʞʥʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ. ʊʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʨʦʟʜʽʣʽʚ ɼʉʅʉ 

ʋʢʨʘʾʥʠ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ [17] ʉʪʘʪʫʪʦʤ ʜʽʡ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ 

ʆʧʝʨʘʪʠʚʥʦ-ʨʷʪʫʚʘʣʴʥʦʾ ʩʣʫʞʙʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʽʜ ʯʘʩ ʛʘʩʽʥʥʷ ʧʦʞʝʞ, ʟʛʽʜʥʦ ʟ 

ʷʢʠʤ ʂɻʇ ʧ̔ ʜ ʯʘʩ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʥʘ ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ ʟʦʙʦʚôʷʟʘʥʠʡ: ʚʠʟʥʘʯʠʪʠ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʥʘ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʪʘ ʽʥʰʽ ʦʙôʻʢʪʠ; ʧʨʦʚʦʜʠʪʠ 

ʨʦʟʚʽʜʢʫ, ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʠʣ 

ʪʘ ʟʘʩʦʙʽʚ. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʛʘʩʽʥʥʷ ʪʘʢʠʭ ʧʦʞʝʞ ʻ ʩʪʚʦʨʝʥʥʷ ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ 

ʩʤʫʛʠ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʛʦ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʽʜʨʦʟʜʽʣ ʪʘ ʜʦʜʘʪʢʦʚʽ ʩʠʣʠ ʽ ʟʘʩʦʙʠ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʂɻʇ ʩʧʽʣʴʥʦ ʟ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʘʜʤʽʥʽʩʪʨʘʮʽʾ. 

ʋ [17] ʚʠʜʽʣʷʶʪʴ ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʥʘ ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʥʝ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʠʭ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʛʘʩʽʥʥʷ ʥʠʟʦʚʠʭ ʧʦʞʝʞ. ɼʦ ʥʠʭ 

ʚʽʜʥʦʩʷʪʴ ʟʙʠʚʘʥʥʷ ʧʦʣʫʤôʷ ʭʣʦʧʘʚʢʘʤʠ (ʛʽʣʣʷʤ), ʟʘʣʠʚʘʥʥʷ ʚʦʜʦʶ ʟ ʨʘʥʮʝʚʠʭ 

ʚʦʛʥʝʛʘʩʥʠʢʽʚ ʪʘ ʧʦʜʘʚʘʥʥʷ ʚʦʜʠ ʚʽʜ ʘʚʪʦʮʠʩʪʝʨʥ ʽ ʤʦʪʦʧʦʤʧ. ʋ ʨʘʟʽ ʰʚʠʜʢʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʜʧʘʣʶʚʘʥʥʷ, ʘ ʨʫʙʝʞʘʤʠ ʜʣʷ 

ʧʫʩʢʫ ʚʦʛʥʶ ʚʠʙʠʨʘʪʠ ʜʦʨʦʛʠ, ʩʪʝʞʢʠ, ʨʽʯʢʠ ʘʙʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ ʩʤʫʛʠ, ʩʪʚʦʨʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ ʽ ʰʘʥʮʝʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɺʽʜʧʘʣʶʚʘʥʥʷ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʫ ʚʝʯʽʨʥʽ ʛʦʜʠʥʠ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʚʘʨʪʫʚʘʥʥʷʤ 

ʣʦʢʘʣʽʟʦʚʘʥʦʾ ʢʨʦʤʢʠ ʧʦʞʝʞʽ ʧʨʦʪʷʛʦʤ ʥʦʯʽ ʽ ʥʘʩʪʫʧʥʦʛʦ ʜʥʷ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʤ 

ʻ ʤʦʞʣʠʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʽʘʮʽʾ. ʈʦʟʨʘʭʫʥʦʢ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʪʘʢʠʭ ʧʦʞʝʞ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʤʝʪʦʜʠʢʦʶ. 

ʆʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʦʪʴʙʠ ʟ ʪʨʘʚôʷʥʠʤʠ ʧʦʞʝʞʘʤʠ ʚ ɸʚʩʪʨʘʣʽʾ ʻ ʛʘʩʽʥʥʷ 

ʚʦʜʦʶ ʟ ʬʣʘʥʛʽʚ ʪʘ ʬʨʦʥʪʫ, ʷʢʱʦ ʮʝ ʤʦʞʣʠʚʦ, ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʨʦʟʨʠʚʽʚ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʠʨʝʥʥʶ ʚʦʛʥʶ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʫʩʪʨʽʯʥʦʛʦ ʚʽʜʧʘʣʫ [86]. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʚʦʜʠ ʜʣʷ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʚʠʢʦʥʘʥʦ 

ʚ [104].  

ɻʘʩʽʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʦʶ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ, ʷʢʽ 
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ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʾʾ ʚʠʪʨʘʪʠ, ʘʙʦ ʽ 

ʚʟʘʛʘʣʽ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʦʜʫ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʮʠʩʪʝʨʥ, ʷʢʽ 

ʜʦʩʪʘʚʣʷʶʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʢʨʠʚʥʠʭ ʩʪʚʦʣʽʚ ʪʘ ʽʥʰʠʭ 

ʩʧʦʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ ʜʦʟʫʚʘʥʥʷ ʚʦʜʠ. ʆʜʥʠʤʠ ʽʟ ʤʝʪʦʜʽʚ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʚʦʜʠ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʟʤʦʯʫʚʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʩʧʨʠʷʶʪʴ ʡʦʛʦ ʰʚʠʜʰʦʤʫ ʛʘʩʽʥʥʶ. 

ɼʣʷ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʨʦʟʨʦʙʣʷʶʪʴ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʦʚʽ 

ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ. ʋ ʉʐɸ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʛʘʩʽʥʥʷ ʚʦʛʥʝʛʘʩʥʽ 

ʢʫʣʽ, ʷʢʽ ʚʠʙʫʭʘʶʪʴ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ ʧʦʣʫʤôʷʤ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʛʥʝʛʘʩʥʠʡ ʧʦʨʦʰʦʢ, 

ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʚ ʥʠʭ, ʧʽʜ ʜʽʻʶ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʛʘʩʠʪʴ ʧʦʞʝʞʫ. ʊʘʢʽ ʢʫʣʽ ʤʦʞʥʘ ʩʢʠʜʘʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʦʛʦʥʴ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʟ ʜʦʧʦʤʦʛʦʶ ʙʝʟʧʽʣʦʪʥʦʛʦ ʣʽʪʘʣʴʥʦʛʦ 

ʘʧʘʨʘʪʘ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʜʣʷ 

ʛʘʩʽʥʥʷ ʥʝʚʝʣʠʢʠʭ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ [83]. 

ɺ [100] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʰʚʠʜʢʝ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʠʭ 

ʙʘʨôʻʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʙʫʭʫ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ. 

ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʙʫʭʫ, ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʽ ʪʦʤʫ ʾʭ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʙʝʟʧʝʢʠ ʜʣʷ ʦʩʽʙ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʛʘʩʽʥʥʷ 

ʧʦʞʝʞʽ ʯʠ ʧʝʨʝʙʫʚʘʶʪʴ ʧʦʙʣʠʟʫ. 

ɺ [32] ʜʣʷ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʘʥʮʝʚʽ 

ʣʽʩʦʚʽ ʚʦʛʥʝʛʘʩʥʠʢʠ, ʷʢʽ ʚʤʽʱʫʶʪʴ 20 ʣ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʦʚʽʪʨʦʜʫʚʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʥʝʟʥʘʯʥʠʡ ʟʘʧʘʩ ʚʦʜʠ ʽ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʷʥʠʡ ʩʪʨʫʤʽʥʴ ʜʣʷ ʛʘʩʽʥʥʷ, 

ʘʙʦ ʡ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʜʫ ʚʟʘʛʘʣʽ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʬʦʨʤʫʚʘʪʠ ʩʪʨʫʤʽʥʴ ʟ 

ʧʦʚʽʪʨʦʜʫʚʢʠ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 1 ʤ ʚʽʜ ʧʦʣʫʤôʷ, ʦʩʢʽʣʴʢʠ ʥʘ ʙʽʣʴʰʠʭ ʚʽʜʩʪʘʥʷʭ ʙʫʜʝ 

ʚʠʥʠʢʘʪʠ ʟʚʦʨʦʪʥʽʡ ʝʬʝʢʪ ï ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʷʜ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʤʝʪʦʜʘʤʠ ʽ ʩʧʦʩʦʙʘʤʠ ʛʘʩʽʥʥʷ 

ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʘʢʪʫʘʣʴʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʘʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʟʤʝʥʰʘʪʴ ʚʠʪʨʘʪʠ ʚʦʜʠ ʪʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 
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1.6. ɺʠʩʥʦʚʢʠ 

1. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ɦ ʦ ʧʦʞʝʞʽ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ʚ ʋʢʨʘʾʥʽ ï ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʝ ʷʚʠʱʝ. ʊʘʢʽ ʧʦʞʝʞʽ ʟʘʚʜʘʶʪʴ ʟʥʘʯʥʠʭ ʟʙʠʪʢʽʚ 

ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ, ʜʦʚʢʽʣʣʶ  ̔ʥʘʩʝʣʝʥʥʶ, ʟʥʠʱʫʶʪʴ ʮʽʥʥʽ  ̔ʨʽʜʢʽʩʥʽ ʚʠʜʠ 

ʨʦʩʣʠʥ, ʘ ʣʽʢʚʽʜʘʮʽʷ ʧʦʞʝʞ  ̒ʥʝʙʝʟʧʝʯʥʦʶ ʪʘ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʠʣ ʪʘ ʟʘʩʦʙʽʚ. 

2. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʥʠʢʥʝʥʥʷ  ̔ʨʦʟʚʠʪʦʢ ʧʦʞʝʞ ʚ 

ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ̒  ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʨʝʣʴʻʬ ̔  ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʨʠʯʦʤʫ ʧʝʨʰʠʭ ʜʚʘ ʬʘʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʪʨʝʪʴʦʛʦ. 

3. ɺʠʥʠʢʥʝʥʥʷ ̔  ʨʦʟʚʠʪʦʢ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʫʩʽʭ ʧʦʞʝʞ ̒  ʥʝʤʦʞʣʠʚʠʤ ʙʝʟ 

ʥʘʷʚʥʦʩʪʽ 1 ʢʣʘʩʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ ʟ ʤʘʣʠʤ ʜʽʘʤʝʪʨʦʤ 

ʩʪʝʙʣʘ), ʧʨʠʯʦʤʫ ʽʥʪʝʥʩʠʚʥʽʰʦʤʫ ʨʦʟʚʠʪʢʫ ʛʦʨʽʥʥʷ ʩʧʨʠʷʻ ʚʝʨʪʠʢʘʣʴʥʘ ʦʨʽʻʥʪʘʮʽʷ 

ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘ ʪʨʠʚʘʣʦ ʾ ʧʦʩʫʭʠ ʚʦʣʦʛʽʩʪʴ ʪʨʘʚ ʟʥʠʞʫʻʪʴʩʷ 

ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʝ  ̔ʚ ʨʝʟʫʣʴʪʘʪʽ ʛʦʨʽʥʥʷ ʮ ̔ʨʦʩʣʠʥʠ ʚʠʛʦʨʘʶʪʴ ʧʦʚʥʽʩʪʶ. 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ  ̒

ʘʢʪʫʘʣʴʥʠʤ  ̔ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʟʘʩʦʙʠ ʽʟ 

ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʚʠʥʠʢʥʝʥʥ.ʁ ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʟʘʡʤʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ.  

5. ɼʣ̫ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʞʝʞʽ. 

6. ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʧʦʞʝʞʘʤʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ  ̒ʚʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ  ̔ʩʧʦʩʦʙʠ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʝʬʝʢʪʠʚʥʝ ʛʘʩʽʥʥʷ ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʦʶ ʪʘ 

ʣʶʜʩʴʢʠʤʠ ʨʝʩʫʨʩʘʤʠ. 
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ʈʆɿɼɯʃ 2. ʊʈɸɺôʗʅɯ ɽʂʆʉʀʉʊɽʄʀ ʋʂʈɸɰʅʀ ʊɸ ɰʍ ʇʆɾɽɾʅɸ 

ʅɽɹɽɿʇɽʂɸ 

 

ɻʦʨʶʯʠʤ ʤʘʪʝʨʽʘʣʦʤ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʻ ʬʨʘʛʤʝʥʪʠ ʨʦʩʣʠʥ. ʋ ʟʚôʷʟʢʫ ʟ 

ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʾ ʜʽʣʷʥʢʠ ʾʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʪʘ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ 

ʫ ʯʘʩʽ ʚʧʨʦʜʦʚʞ ʨʦʢʫ. ɯʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʤʘʻ ʚʠʜ ʨʦʩʣʠʥʠ, ʷʢʠʡ 

ʟʫʤʦʚʣʶʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʨʘʛʤʝʥʪʽʚ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʭʦʜʞʝʥʥʷ 

ʨʦʩʣʠʥ ʫ ʩʢʣʘʜ ʫʛʨʫʧʫʚʘʥʴ, ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʤʽʥʠ, ʟʫʤʦʚʣʝʥʽ ʩʝʟʦʥʘʤʠ, ʘ ʪʘʢʦʞ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥ ̔

ʫʤʦʚʠ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʜʽʣʷʥʦʢ ʪʨʘʚôʷʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, 

ʟʫʤʦʚʣʶʶʯʠ ʾʾ ʜʠʥʘʤʽʢʫ. 

 

2.1. ʈʦʩʣʠʥʥʽʩʪʴ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʪʘ ʾʭ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ 

ɺ ʟʚôʷʟʢʫ ʟ ̔ʟʥʘʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʨʦʩʣʠʥ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ. 

ʊʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʤʘʻ ʟʥʘʯʥʫ ʧʨʦʪʷʞʥʽʩʪʴ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʽ ʟ ʟʘʭʦʜʫ ʥʘ 

ʩʭʽʜ. ʊʨʘʚôʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʤʦʞʝ ʚʭʦʜʠʪʴ ʜʦ ʨʽʟʥʠʭ ʝʢʦʩʠʩʪʝʤ (ʣʽʩʠ, ʩʪʝʧʠ, ʣʫʢʠ, 

ʧʘʩʦʚʠʱʘ ʪʘ ʽʥ.), ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʪʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʪʨʘʚ.  

ɺʽʜʤʽʥʥʽʩʪʴ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʩʧʨʠʯʠʥʷʻ 

ʚʽʜʤʽʥʥʦʩʪʽ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʧʦʯʘʪʦʢ ʽ ʟʘʚʝʨʰʝʥʥʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ ʤʦʤʝʥʪʠ ʥʘʩʪʘʥʥʷ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ ʣʽʪʥʴʦʾ 

ʧʦʩʫʭʠ ʪʘ ʦʧʘʜʽʚ. ɺʩʝ ʮʝ ʟʫʤʦʚʣʶʻ ʤʽʥʣʠʚʽʩʪʴ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʪʨʘʚôʷʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

 

2.1.1. ʃʽʩʦʚʘ ʪʨʘʚôʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ʈʦʩʣʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʪʨʘʚôʷʥʠʡ ʷʨʫʩ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʫ, ʧʝʨʝʙʫʚʘʶʪʴ ʚ 

ʥʝʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʽ ʚʦʜʦʶ, 

ʘ ʪʘʢʦʞ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʯʠʥʥʠʢʘ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʪʨʘʚôʷʥʦʛʦ ʪʘ ʯʘʛʘʨʥʠʢʦʚʦʛʦ 
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ʷʨʫʩʫ ʣʽʩʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʣʝʞʥʽʩʪʶ ʜʦ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ [36], ʷʢ̔ ʚʠʟʥʘʯʘʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ, ʘ ʩʘʤʝ ʾʭ ʚʦʣʦʛʽʩʪʴ ʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ [10]. 

ʋ ʭʚʦʡʥʠʭ ʣʽʩʘʭ ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 

ʦʜʥʘʢʦʚʠʤ. ʈʦʩʣʠʥʠ ʥʠʞʥʴʦʛʦ ʷʨʫʩʫ ʚ ʪʘʢʠʭ ʣʽʩʘʭ ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰʝ ʩʚʽʪʣʘ, ʥʽʞ ʫ 

ʣʠʩʪʷʥʠʭ. ʊʦʤʫ ʪʘʤ ʨʦʩʪʫʪʴ ʙʽʣʴʰ ʩʚʽʪʣʦʣʶʙʥʽ ʨʦʩʣʠʥʠ (ʚʝʨʝʩ, ʧʨʦʩʪʨʽʣ, ʢʦʪʷʯʘ 

ʣʘʧʢʘ ʜʚʦʜʦʤʥʘ). ʇʽʜ ʢʨʦʥʘʤʠ ʪʝʤʥʦʭʚʦʡʥʠʭ ʧʦʨʽʜ ʤʦʞʫʪʴ ʨʦʩʪʠ ʪʽʣʴʢʠ ʪʽʥʴʦʚʽ ʽ 

ʪʽʥʴʦʚʠʪʨʠʚʘʣʽ ʨʦʩʣʠʥʠ (ʯʦʨʥʠʮʷ, ʙʨʫʩʥʠʮʷ, ʚʦʨʦʥʝʮʴ, ʢʠʩʣʠʮʷ ʟʚʠʯʘʡʥʘ, 

ʛʨʫʰʘʥʢʘ). ɹʘʛʘʪʦ ʟ ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ ʫ ʭʚʦʡʥʠʭ ʣʽʩʘʭ ï ʚʽʯʥʦʟʝʣʝʥʽ (ʙʨʫʩʥʠʮʷ, 

ʛʨʫʰʘʥʢʘ, ʣʽʥʥʝʷ ʧʽʚʥʽʯʥʘ) [13]. ɯʥʦʜʽ ʭʚʦʡʥʽ ʣʽʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʧʦʟʙʘʚʣʝʥʽ ʪʨʘʚôʷʥʦʛʦ ʷʨʫʩʫ ʟ ʧʨʠʯʠʥ ʚʠʩʦʢʦ ʾʩʫʭʦʩʪʽ ʪʘ ʙʽʜʥʦʩʪʽ ˇʨʫʥʪʽʚ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʚʝʨʭʥʷ ˇʨʫʥʪʫ ʩʫʮʽʣʴʥʦ ʚʢʨʠʪʘ ʩʫʭʦʶ ʭʚʦʻʶ ʽ ʣʠʰʘʡʥʠʢʦʤ. ʇʦʞʝʞʥʘ 

ʥʝʙʝʟʧʝʢʘ ʪʨʘʚôʷʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʚʠʩʦʢʦʶ ʥʘʚʝʩʥʽ ʜʦ ʧʦʯʘʪʢʫ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ ʚʦʩʝʥʠ ʽ ʚʟʠʤʢʫ ʟʘ ʪʨʠʚʘʣʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʦʧʘʜʽʚ. ʋ 

ʨʘʟʽ ʥʝʟʥʘʯʥʦʾ ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ (ʢʦʝʬʽʮʽʻʥʪ ʟʽʤʢʥʫʪʦʩʪʽ ʜʦ 0,5-0,6) ʚʣʽʪʢʫ ʟʘ 

ʪʨʠʚʘʣʦʾ ʧʦʩʫʭʠ ʪʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ, ʷʢ ʽ ʥʘ ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʢʘʭ, ʰʚʠʜʢʦ ʚʪʨʘʯʘʶʪʴ 

ʚʦʣʦʛʫ ʽ ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ. ɿʥʘʯʥʘ ʟʽʤʢʥʫʪʽʩʪʴ ʢʨʦʥ ʩʧʨʠʷʻ 

ʟʙʝʨʝʞʝʥʥʶ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʱʦ ʩʧʦʚʽʣʴʥʶʻ ʚʠʩʠʭʘʥʥʷ ʨʦʩʣʠʥ ʟʘ ʧʦʩʫʭʠ ʽ ʪʨʠʚʘʣʦʾ 

ʚʽʜʩʫʪʥʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʟʤʝʥʰʫʻ ʾʭ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʢʨʝʤʽ 

ʨʦʩʣʠʥʠ ʥʘʟʝʤʥʦʛʦ ʷʨʫʩʫ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʻ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʽ ʫ ʞʠʚʦʤʫ ʩʪʘʥʽ, 

ʥʘʧʨʠʢʣʘʜ, ʯʦʨʥʠʮʷ [40]. 

ʋ ʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʩʚʽʪʣʦʚʠʡ ʨʝʞʠʤ ʨʽʟʥʠʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ʆʩʦʙʣʠʚʦ ʷʩʢʨʘʚʦ 

ʮʝ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ, ʜʝ ʚʣʽʪʢʫ ʩʪʚʦʨʶʶʪʴʩʷ ʩʠʣʴʥʝ ʟʘʪʽʥʝʥʥʷ ʽ 

ʪʦʤʫ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʧʽʜ ʰʘʪʨʦʤ ̒  ʧʽʜʚʠʱʝʥʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʢʨʠʪʦʶ 

ʤʽʩʮʝʚʽʩʪʶ. ʋ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʟʨʦʩʪʘʶʪʴ: ʦʩʦʢʘ ʚʦʣʦʩʠʩʪʘ, ʷʛʣʠʮʷ ʟʚʠʯʘʡʥʘ, 

ʟʝʣʝʥʯʫʢ ʞʦʚʪʠʡ, ʤʝʜʫʥʢʘ ʥʝʷʩʥʘ. ʆʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚʥʦ ʪʨʘʚʠ ʨʦʩʪʫʪʴ ʥʘʚʝʩʥʽ, ʢʦʣʠ 

ʜʝʨʝʚʘ ʱʝ ʥʝ ʚʢʨʠʣʠʩʷ ʣʠʩʪʷʤ. ʋ ʮʝʡ ʯʘʩ ʮʚʽʪʫʪʴ ʘʥʝʤʦʥʘ, ʧʨʦʣʽʩʦʢ, ʨʷʩʪ, ʯʠʩʪʷʢ 

ʚʝʩʥʷʥʠʡ, ʛʫʩʷʯʘ ʮʠʙʫʣʷ. ʏʝʨʝʟ 2-3 ʪʠʞʥʽ ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ ʫ ʥʠʭ ʜʦʟʨʽʚʘʻ ʥʘʩʽʥʥʷ ʪʘ 

ʚʽʜʤʠʨʘʶʪʴ ʥʘʜʟʝʤʥʽ ʧʘʛʦʥʠ. ʊʘʢʽ ʨʦʩʣʠʥʠ ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʨʫʧʠ ʝʬʝʤʝʨʦʾʜʽʚ [78]. ʋ 

ʮʝʡ ʧʝʨʽʦʜ ʚ ʥʘʟʝʤʥʦʤʫ ʷʨʫʩʽ ʣʽʩʫ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʪʨʘʚ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ ʽ 

ʜʦʩʷʛʘʻ ʤʽʥʽʤʫʤʫ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʽʥʪʝʥʩʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ ʽʥʰʠʭ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ. 
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ɿʘʛʘʣʦʤ ʧʽʜ hʘʪʨʦʤ ʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʚʦʣʦʛʽʩʪʴ ʻ ʚʠʱʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʡʥʠʤʠ, 

ʦʩʦʙʣʠʚʦ ʟʘ ʚʠʩʦʢʦʾ ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ (ʢʦʝʬʽʮʽʻʥʪ ʟʽʤʢʥʫʪʦʩʪʽ ʧʦʥʘʜ 0,7), ʱʦ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʟʝʤʥʦʛʦ ʷʨʫʩʫ. ʆʢʨʽʤ ʪʦʛʦ, 

ʥʘʷʚʥʽʩʪʴ ʦʧʘʣʦʛʦ ʣʠʩʪʷ ʫ ʪʨʘʚʽ ʩʧʨʠʷʻ ʪʘʢʦʞ ʥʝʟʥʘʯʥʦʤʫ ʟʤʝʥʰʝʥʥʶ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ, ʟʫʤʦʚʣʝʥʦʤʫ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʰʚʠʜʢʦʩʪʝʡ ʚʠʩʫʰʫʚʘʥʥʷ ʣʠʩʪʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʚʦʶ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʛʦʨʽʥʥʷ [13]. 

ʅʘ ʣʽʩʦʚʠʭ ʛʘʣʷʚʠʥʘʭ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʽ ʨʷʩʥʽʩʪʴ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ˇʨʫʥʪʽʚ. ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʪʘʢʠʭ ʜʽʣʷʥʦʢ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʩʣʠʥʥʠʤ ʩʢʣʘʜʦʤ, ʡʦʛʦ ʛʫʩʪʦʪʦʶ, ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʽ ʻ 

ʩʭʦʞʦʶ ʜʦ ʽʥʰʠʭ ʪʠʧʽʚ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʥʘ ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʇʨʦʪʝ 

ʦʪʦʯʝʥʥʷ ʣʽʩʦʤ ʩʧʨʠʯʠʥʷʻ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʱʦ ʪʝʞ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ 

ʚʠʩʫʰʫʚʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʚʢʨʠʪʠʭ ʪʨʘʚʦʶ ʜʽʣʷʥʦʢ ʫ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ, ʬʦʨʤʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʽʚ ʣʽʩʫ, ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ, ʧʦʯʘʪʢʫ ʪʘ 

ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʾ. 

 

2.1.2. ʃʫʯʥʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ʃʫʯʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʽ 

ʥʘʣʝʞʥʽʩʪʶ ʜʦ ʛʨʫʧ, ʜʚʦʤʘ ʛʦʣʦʚʥʠʤʠ ʛʨʫʧʘʤʠ  ̒[76]:  

- ʩʧʨʘʚʞʥʽ (ʩʚʽʞʽ) ʣʫʢʠ, 

- ʟʘʙʦʣʦʯʝʥʽ (ʙʦʣʦʪʠʩʪʽ ʘʙʦ ʚʦʣʦʛʽ) ʣʫʢʠ.  

ʉʧʨʘʚʞʥʽ ʣʫʢʠ ʟʘʡʤʘʶʪʴ ʥʠʟʴʢʽ ʜʽʣʷʥʢʠ ʟ ʩʫʧʽʱʘʥʠʤʠ, ʧʦʜʝʢʫʜʠ ʟ ʰʘʨʦʤ 

ʥʘʤʫʣʫ ˇʨʫʥʪʘʤʠ. ʉʧʨʘʚʞʥʽ ʣʫʢʠ ʨʽʯʢʦʚʠʭ ʟʘʧʣʘʚ ʥʘʡʯʘʩʪʽʰʝ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʫʛʨʫʧʫʚʘʥʥʷʤʠ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, ʪʦʥʢʦʥʦʛʘ ʣʫʯʥʦʛʦ, ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ. ʄʽʩʮʷʤʠ 

ʥʘʷʚʥʽ ʬʦʨʤʘʮʽʾ ʣʠʩʦʭʚʦʩʪʫ ʣʫʯʥʦʛʦ ʪʘ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʧʦʰʠʨʝʥʥʷ ʷʢʠʭ 

ʦʙʤʝʞʫʶʪʴ ʙʽʜʥʽ ˇʨʫʥʪʠ. ʊʘʢʦʞ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʮʽʣʫ ʥʠʟʢʫ ʪʠʧʦʚʠʭ ʣʫʯʥʦ-ʩʪʝʧʦʚʠʭ 

ʚʠʜʽʚ: ʚʦʣʦʰʢʘ ʣʫʯʥʘ, ʢʦʨʦʥʘʨʽʷ ï ʟʦʟʫʣʠʥ ʮʚʽʪ, ʯʦʨʥʦʛʦʣʽʚʢʘ ʟʚʠʯʘʡʥʘ, ʮʠʙʫʣʷ 

ʛʨʘʥʯʘʩʪʘ, ʣʷʜʚʝʥʝʮʴ ʫʢʨʘʾʥʩʴʢʠʡ, ʛʦʨʦʰʦʢ ʤʠʰʘʯʠʡ ʪʘ ʛʦʨʦʰʦʢ ʪʦʥʢʦʣʠʩʪʠʡ, 

ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ, ʤʽʪʣʠʮʷ ʚʝʣʝʪʝʥʩʴʢʘ, ʩʪʦʢʦʣʦʩ ʙʝʟʦʩʪʠʡ, ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, 

ʨʫʪʚʠʮʷ ʞʦʚʪʘ ʪʘ ʙʣʠʩʢʫʯʘ, ʟʦʣʦʪʦʪʠʩʷʯʥʠʢ ʟʚʠʯʘʡʥʠʡ, ʢʫʥʠʯʥʠʢ ʪʨʦʩʪʠʥʦʚʠʡ, 
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ʣʴʦʥʦʢ ʟʚʠʯʘʡʥʠʡ, ʢʨʘʚʥʠʢ ʟʚʠʯʘʡʥʠʡ, ʚʝʨʦʥʽʢʘ ʢʦʣʦʩʠʩʪʘ, ʧʝʨʩʪʘʯ ʛʫʩʷʯʠʡ, ʧʝʨʩʪʘʯ 

ʩʨʽʙʣʷʩʪʠʡ, ʢʫʢʦʣʠʮʷ ʙʽʣʘ, ʛʘʜʶʯʥʠʢ ʟʚʠʯʘʡʥʠʡ, ʢʦʥʶʰʠʥʘ ʧʦʚʟʫʯʘ, ʞʦʚʪʝʮʴ ʾʜʢʠʡ 

ʪʘ ʙʘʛʘʪʦʢʚʽʪʢʦʚʠʡ [10]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʩʢʣʘʜ ʫʛʨʫʧʫʚʘʥʴ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ 

ʟʤʽʥʶʻʪʴʩʷ. ʋ ʤʽʩʮʝʚʦʩʪʷʭ ʟ̔ ʟʥʘʯʥʠʤʠ ʦʧʘʜʘʤʠ ʧʝʨʝʚʘʞʘʶʪ ɹʧʨʝʜʩʪʘʚʥʠʢʠ 

ʨʽʟʥʦʪʨʘʚô̫ , ʫ ʧʦʩʫʰʣʠʚʠʭ ï ʟʣʘʢʦʚʽ. ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʻ ʟʥʘʯʥʦʶ ʜʦ 

ʧʦʯʘʪʢʫ ʪʘ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ ʟʘ ʪʨʠʚʘʣʦʾ ʣʽʪʥʴʦʾ ʧʦʩʫʭʠ. 

ɿʘʙʦʣʦʯʝʥʽ (ʙʦʣʦʪʠʩʪʽ ʘʙʦ ʚʦʣʦʛʽ) ʣʫʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʫʛʨʫʧʫʚʘʥʥʷʤʠ 

ʢʽʣʴʢʦʭ ʪʠʧʽʚ:  

ï ʫʛʨʫʧʫʚʘʥʥʷ ʛʘʜʶʯʥʠʢʘ ʚôʷʟʦʣʠʩʪʦʛʦ ï ʚʦʣʦʛʽ ʫʛʨʫʧʫʚʘʥʥʷ ʙʝʨʝʛʽʚ ʨʽʯʦʢ;  

ï ʫʛʨʫʧʫʚʘʥʥʷ ʤʦʣʽʥʽʾ ʙʣʘʢʠʪʥʦʾ;  

ï ʫʛʨʫʧʫʚʘʥʥʷ ʢʘʣʶʞʥʠʮʽ;  

ï ʫʛʨʫʧʫʚʘʥʥʷ ʩʪʦʞʠʣʴʥʠʢʘ;  

ï ʫʛʨʫʧʫʚʘʥʥʷ ʣʠʩʦʭʚʦʩʪʫ ʣʫʯʥʦʛʦ.  

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫʛʨʫʧʫʚʘʥʥʷ ʟʘʙʦʣʦʯʝʥʠʭ ʣʫʢ ʩʪʘʥʦʚʣʷʪʴ ʥʝʟʥʘʯʥʫ 

ʯʘʩʪʢʫ ʪʝʨʠʪʦʨʽʾ ʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʙʝʨʝʛʽʚ ʚʦʜʦʡʤ ʪʘ ʦʩʪʨʽʚʮʽʚ, ʪʦʤʫ ʟʥʘʯʥʦʾ 

ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʝ ʩʪʘʥʦʚʣʷʪʴ.  

ɿʚʠʯʘʡʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʙʦʣʦʪʠʩʪʠʭ ʣʫʢ ʻ ʤ`ʷʪʘ ʚʦʜʷʥʘ ʪʘ 

ʜʦʚʛʦʣʠʩʪʘ, ʚʦʚʢʦʥʽʛ ʻʚʨʦʧʝʡʩʴʢʠʡ  ʪʘ ʚʠʩʦʢʠʡ, ʰʦʣʦʤʥʠʮʷ ʟʚʠʯʘʡʥʘ ʪʘ 

ʩʧʠʩʦʣʠʩʪʘ, ʯʠʩʪʝʮʴ ʙʦʣʦʪʷʥʠʡ, ʧʣʘʢʫʥ ʧʨʫʪʦʚʠʜʥʠʡ, ʘʣʪʝʷ ʣʽʢʘʨʩʴʢʘ, ʚʦʜʷʥʠʡ 

ʧʝʨʝʮʴ, ʭʚʦʱ ʙʦʣʦʪʷʥʠʡ ʪʘ ʨʽʯʢʦʚʠʡ, ʘ ʪʘʢʦʞ ʞʦʚʪʝʮʴ ʧʦʚʟʫʯʠʡ [68].  

ʆʩʦʢʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ ʟʘʧʣʘʚʥʠʭ ʙʦʣʽʪ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʙʦʣʦʯʝʥʠʭ 

ʣʫʢ. ʎʽ ʫʛʨʫʧʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʦʢʦʶ ʛʦʩʪʨʦʶ, ʨʽʜʰʝ ï ʣʝʧʝʰʥʷʢʦʤ ʚʝʣʠʢʠʤ. 

ʅʘʷʚʥʽ ʪʘʢʦʞ ʛʽʜʨʦʬʽʣʴʥʽ ʚʠʜʠ, ʘ ʩʘʤʝ ʛʘʜʶʯʥʠʢ ʚ`ʷʟʦʣʠʩʪʠʡ, ʱʘʚʝʣʴ ʢʽʥʩʴʢʠʡ, 

ʭʚʦʱ ʨʽʯʢʦʚʠʡ, ʚʝʨʙʦʟʽʣʣʷ ʟʚʠʯʘʡʥʝ, ʧʣʘʢʫʥ ʚʝʨʙʦʣʠʩʪʠʡ, ʦʯʝʨʝʪʷʥʢʘ ʟʚʠʯʘʡʥʘ, 

ʦʩʥʦʚʫ ʞ ʩʢʣʘʜʘʶʪʴ ʪʝʣʽʧʪʝʨʽʩ-ʦʯʝʨʝʪ, ʦʩʦʢʘ ʧʩʝʚʜʦʩʤʠʢʘʚʮʝʚʘ, ʧʽʚʥʠʢʠ ʙʦʣʦʪʷʥʽ, 

ʦʩʦʢʘ ʧʨʠʙʝʨʝʞʥʘ, ʦʩʦʢʘ ʛʦʩʪʨʘ, ʦʩʦʢʘ ʣʠʩʷʯʘ, ʦʯʝʨʝʪʷʥʢʘ [68].  

ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʟʘʙʦʣʦʯʝʥʠʭ ʣʫʢ ʻ ʧʝʨʝʚʘʞʥʦ ʥʠʟʴʢʦʶ ʟ ʧʨʠʯʠʥ ʚʠʩʦʢʦʾ 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ ʦʩʦʢ, 

ʷʢʠʤ ʚʣʘʩʪʠʚʘ ʟʥʘʯʥʦ ʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʣʘʢʦʚʠʤʠ [68]. ʋ 
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ʚʠʧʘʜʢʫ ʪʨʠʚʘʣʦʾ ʧʦʩʫʭʠ ʪʘ ʚʠʩʠʭʘʥʥʷ ˇʨʫʥʪʽʚ ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʥʘ 

ʟʘʙʦʣʦʯʝʥʠʭ ʣʫʢʘʭ ʙʫʜʝ ʟʨʦʩʪʘʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʪʨʘʚôʷʥʠʭ ʣʫʯʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʣʝʞʥʦʩʪʽ ʭʾ ʜʦ ʛʨʫʧ, ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɺʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʧʨʠʪʘʤʘʥʥʠʡ ʩʧʨʘʚʞʥʽʤ ʣʫʢʘʤ ʟʘ ʫʤʦʚ ʪʨʠʚʘʣʦʾ ʧʦʩʫʭʠ, ʘ ʪʘʢʦʞ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʽ ʜʦ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʧʘʜʽʚ. 

 

2.1.3. ʉʪʝʧʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ 

ʉʪʝʧʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʻ ʟʦʥʘʣʴʥʠʤ ʪʠʧʦʤ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ 

ʨʦʩʣʠʥʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ˇʨʫʥʪʘʤʠ ʪʘ ʢʣʽʤʘʪʦʤ ʩʪʝʧʫ, ʷʢʠʡ ʤʘʻ ʚʽʜʤʽʥʥʦʩʪʽ ʫ 

ʰʠʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 

+6 - +7Áʉ ʜʦ +8 - +9Áʉ, ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʪʴ 400-500 ʤʤ ʫ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʪʘ 150-300 ʤʤ ʥʘ ʩʭʦʜʽ ʪʘ ʧʽʚʜʥʽ. 

ʋ ʩʢʣʘʜʽ ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ [68] ʧʝʨʝʚʘʞʘʶʪʴ ʪʨʘʚ'ʷʥʠʩʪʽ 

ʙʘʛʘʪʦʨʽʯʥʽ ʚʠʜʠ (ʱʽʣʴʥʦʢʫʱʦʚʽ ʜʝʨʥʠʥʥʽ, ʨʠʭʣʦʢʫʱʦʚʽ, ʢʦʨʦʪʢʦʢʦʨʝʥʝʚʠʱʥʽ, 

ʜʦʚʛʦʢʦʨʝʥʝʚʠʱʥʽ, ʩʪʨʠʞʥʝʢʦʨʝʥʝʚʽ). ɿʥʘʯʥʦ ʤʝʥʰʝ ʥʘʧʽʚʯʘʛʘʨʥʠʢʽʚ, ʯʘʛʘʨʥʠʯʢʽʚ 

ʽ ʤʘʣʝʥʴʢʠʭ ʯʘʛʘʨʥʠʢʽʚ. ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʚʠʜʘʤʠ ʻ ʟʣʘʢʠ. ɿʘ ʚʠʜʦʚʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ 

ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ ʫ ʩʪʝʧʘʭ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʟʦʥʠ: 

ï ʨʽʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-ʢʦʚʠʣʦʚʽ ʩʪʝʧʠ; 

ï ʪʠʧʯʘʢʦʚʦ-ʢʦʚʠʣʦʚʽ ʩʪʝʧʠ; 

ï ʧʫʩʪʝʣʴʥʽ ʧʦʣʠʥʦʚʦ-ʟʣʘʢʦʚʽ ʩʪʝʧʠ. 

ɯʟ ʟʤʽʥʦʶ ʰʠʨʦʪʠ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢ̔ ʟʤʽʥʠ ʨʦʩʣʠʥʥʦʩʪʽ: 

ï ʛʫʩʪʦʪʘ ʫʛʨʫʧʦʚʘʥʴ ʟʤʝʥʰʫʻʪʴʩʷ; 

ï ʟʤʝʥʰʫʻʪʴʩʷ ʙʽʦʣʦʛʽʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘ ʚʽʜʪʘʢ ʽ ʩʫʭʘ ʤʘʩʘ ʛʦʨʶʯʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ï ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʟ ʢʦʨʦʪʢʠʤ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ; 

ï ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʩʝʨʦʤʦʨʬʥʽʩʪʴ ʽ ʢʩʝʨʦʬʽʣʴʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʬʽʪʦʮʝʥʦʟʽʚ; 

ï ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʟ ʰʠʨʦʢʠʤ ʘʨʝʘʣʦʤ ʧʦʰʠʨʝʥʥʷ. 
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ʈʽʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-ʢʦʚʠʣʦʚʽ ʩʪʝʧʠ ʬʦʨʤʫʶʪʴʩʷ ʫ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ 

ʩʪʝʧʫ. ʋ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ ʜʦʤʽʥʫʶʪʴ ʢʦʚʠʣʘ ʚʦʣʦʩʠʩʪʘ ʃʝʩʩʽʥʛʘ  ʽ ʫʢʨʘʾʥʩʴʢʘ, 

ʧʦʰʠʨʝʥʽ ï ʢʦʩʪʨʠʮʷ ʙʦʨʦʟʥʠʩʪʘ ʘʙʦ ʪʠʧʯʘʢ, ʢʠʧʝʮʴ ʛʨʝʙʽʥʯʘʩʪʠʡ, ʘ ʪʘʢʦʞ ʞʠʪʥʷʢ 

ʛʨʝʙʽʥʯʘʩʪʠʡ, ʪʦʥʢʦʥʽʛ ʚʫʟʴʢʦʣʠʩʪʠʡ, ʪʠʤʦʬʽʾʚʢʘ ʩʪʝʧʦʚʘ ʪʘ ʜʝʷʢʽ ʚʠʜʠ ʨʦʜʽʚ 

ʢʦʩʪʨʠʮʴ, ʧʠʨʽʡ. ʋ ʩʢʣʘʜʽ ʨʦʩʣʠʥʥʦʩʪʽ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʨʽʟʥʦʪʨʘʚ'ʷ ʙʦʙʦʚʠʭ. ʎʝ 

ʢʦʥʶʰʠʥʘ ʛʽʨʩʴʢʘ ʽ ʘʣʴʧʽʡʩʴʢʘ, ʣʶʮʝʨʥʘ ʨʫʤʫʥʩʴʢʘ, ʘ ʪʘʢʦʞ ʪʘʢʽ ʚʠʜʠ, ʷʢ ʛʦʨʠʮʚʽʪ 

ʚʝʩʥʷʥʠʡ, ʩʠʥʷʢ ʇʦʧʦʚʘ, ʙʝʜʨʠʥʝʮʴ ʣʦʤʠʥʝʢʘʤʝʥʝʚʠʡ, ʢʘʪʨʘʥ ʪʘʪʘʨʩʴʢʠʡ, ʪʶʣʴʧʘʥ 

ʐʨʝʥʢʘ. ɿ ʯʘʛʘʨʥʠʢʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟʽʥʦʚʘʪʴ ʨʫʩʴʢʘ, ʘ ʟ ʥʘʧʽʚʯʘʛʘʨʥʠʢʽʚ ï ʧʦʣʠʥ 

ʘʚʩʪʨʽʡʩʴʢʠʡ. ɽʬʝʤʝʨʠ ʪʘ ʝʬʝʤʝʨʦʾʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ: 

ʢʦʩʪʷʥʝʮʴ ʟʦʥʪʠʯʥʠʡ, ʧʽʱʘʥʢʘ ʯʝʙʨʝʮʝʣʠʩʪʘ, ʚʝʩʥʷʥʢʘ ʚʝʩʥʷʥʘ, ʢʨʫʧʢʘ ʜʽʙʨʦʚʥʘ, 

ʪʦʥʢʦʥʽʛ ʙʫʣʴʙʠʩʪʠʡ, ʛʽʘʮʠʥʪʠʢ ʙʣʽʜʠʡ [10]. 

ʊʠʧʯʘʢʦʚʦ-ʢʦʚʠʣʦʚʽ ʩʪʝʧʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʚʜʝʥʥʽʰʝ ʨʽʟʥʦʪʨʘʚʥʦ- 

ʪʠʧʯʘʢʦʚʦ-ʢʦʚʠʣʦʚʠʭ. ʋ ʾʭ ʩʢʣʘʜʽ ʚʠʜʽʣʷʶʪʴʩʷ ʢʩʝʨʦʬʽʪʥʽ ʟʣʘʢʠ ï ʢʦʚʠʣʘ ʃʝʩʩʽʥʛʘ, 

ʫʢʨʘʾʥʩʴʢʘ, ʚʦʣʦʩʠʩʪʘ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʚʠʜʠ ʢʦʩʪʨʠʮʽ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ 

ʜʦʚʛʦʢʦʨʝʥʝʚʠʱʥʠʡ ʢʦʣʦʩʥʷʢ ʛʽʣʣʷʩʪʠʡ, ʨʠʭʣʦʯʘʛʘʨʥʠʢʦʚʽ ʞʠʪʥʷʢ ʛʨʝʙʽʥʯʘʩʪʠʡ ʽ 

ʦʩʦʢʘ ʚʫʟʴʢʦʣʠʩʪʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʽʚʥʽʯʥʦʛʦ ʩʪʝʧʫ, ʪʫʪ ʚʽʜʩʫʪʥʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʨʽʟʥʦʪʨʘʚ'ʷ. ɺʦʥʦ ʧʨʝʜʩʪʘʚʣʝʥʝ ʢʩʝʨʦʬʽʪʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ï ʢʝʨʤʝʢʦʤ ʩʘʨʝʧʪʩʴʢʠʤ 

ʬʝʨʫʣʦʶ ʩʭʽʜʥʦʶ, ʨʦʛʦʚʠʢʦʤ ʫʢʨʘʾʥʩʴʢʠʤ, ʧʠʞʤʦʤ ʪʠʩʷʯʦʣʠʩʪʠʤ, ʨʷʩʪʢʦʶ 

ɻʫʩʩʦʥʘ, ʪʶʣʴʧʘʥʘʤʠ, ʧʦʣʠʥʦʤ ʘʚʩʪʨʽʡʩʴʢʠʤ, ʧʽʜʤʘʨʝʥʥʠʢʦʤ ʨʫʩʴʢʠʤ, ʞʘʙʨʠʮʝʶ 

ʨʽʚʥʠʥʥʦʶ. ɺ ʤʽʢʨʦʧʦʥʠʞʝʥʥʷʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʘʢ ʟʚʠʯʘʡʥʠʡ, ʰʘʚʣʽʷ ʩʪʝʧʦʚʘ, 

ʜʠʚʠʥʘ ʬʽʦʣʝʪʦʚʘ [10]. 

ʅʘ ʧʨʠʙʝʨʝʞʥʽʡ ʩʤʫʟʽ ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʣʠʥʦʚʦ-

ʟʣʘʢʦʚʽ ʩʪʝʧʠ. ɰʭ ʫʪʚʦʨʝʥʥʷ ʧʦʚ'ʷʟʘʥʝ ʟ ʥʘʷʚʥʽʩʪʶ ʩʚʽʪʣʦ-ʢʘʰʪʘʥʦʚʠʭ ʜʝʱʦ 

ʩʦʣʦʥʮʶʚʘʪʠʭ ʽ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʠʭ ʩʠʣʴʥʦʩʦʣʦʥʮʶʚʘʪʠʭ ʛʨʫʥʪʽʚ. ɼʦʤʽʥʫʶʯʠʤʠ 

ʚʠʜʘʤʠ ʻ ʢʦʩʪʨʠʮʷ ʦʚʝʯʘ, ʞʠʪʥʷʢ ʛʨʝʙʽʥʯʘʩʪʠʡ, ʢʦʚʠʣʘ ʚʦʣʦʩʠʩʪʘ, ʧʦʣʠʥ 

ʩʘʥʪʦʥʽʥʩʴʢʠʡ ʽ ʢʨʠʤʩʴʢʠʡ. ʅʘ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʫʩʪʝʣʴʥʦʛʦ ʧʦʣʠʥʦʚʦ-

ʟʣʘʢʦʚʦʛʦ ʩʪʝʧʫ ʬʦʨʤʫʶʪʴʩʷ ʬʽʪʦʮʝʥʦʟʠ ʟ ʛʘʣʦʬʽʪʥʠʭ ʨʦʩʣʠʥ ï ʩʦʣʦʥʮʶ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ, ʩʦʜʥʠʢʘ ʧʨʦʩʪʝʨʪʦʛʦ, ʩʘʨʩʘʟʘʥʘ ʰʠʰʢʫʚʘʪʦʛʦ, ʢʝʨʤʝʢʫ ʄʝʡʝʨʘ, 

ʧʦʢʽʩʥʠʮʽ ʌʦʤʽʥʘ [10]. 
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ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʩʪʝʧʦʚʠʭ ʜʽʣʷʥʦʢ, ʚʢʨʠʪʠʭ ʨʦʩʣʠʥʥʽʩʪʶ, ʻ ʥʘʡʚʠʱʦʶ ʟ 

ʫʩʽʭ ʚʠʜʽʚ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʙʽʣʴʰ ʩʫʭʠʤ ʢʣʽʤʘʪʦʤ, ʦʩʦʙʣʠʚʦ 

ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʩʪʝʧʦʚʦʾ ʟʦʥʠ, ʪʘ ʥʘʷʚʥʽʩʪʶ ʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʟʣʘʢʦʚʠʭ, ʷʢʽ 

ʩʪʘʥʦʚʣʷʪʴ ʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʟ ʧʨʠʯʠʥ ʥʠʞʯʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʡʤʘʥʥʷ [60]. ʈʦʩʣʠʥʠ 

ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʥʘ ʜʽʣʷʥʢʘʭ, ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʪʨʝʙ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʫʪʚʦʨʶʶʪʴ ʧʨʘʢʪʠʯʥʦ ʩʫʮʽʣʴʥʝ ʧʦʢʨʠʪʪʷ, ʷʢʝ ʟʘ ʧʦʩʫʭʠ ʪʘ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʻ ʦʩʦʙʣʠʚʦ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤ, ʘ ʧʦʞʝʞʘ ʣʝʛʢʦ 

ʚʠʥʠʢʘʻ ʚʽʜ ʪʘʢʦʛʦ ʜʞʝʨʝʣʘ ʟʘʡʤʘʥʥʷ, ʷʢ ʥʝʜʦʧʘʣʦʢ ʩʽʨʥʠʢʘ ʯʠ ʮʠʛʘʨʢʠ. ʇʝʨʝʚʘʞʥʦ 

ʨ̔ ʚʥʠʥʥʘ ʧʦʚʝʨʭʥʷ ʙʝʟ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʧʝʨʝʰʢʦʜ ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʧʦʰʠʨʝʥʥʶ 

ʚʦʛʥʶ ʥʘ ʟʥʘʯʥʽ ʧʣʦʱʽ, ʦʩʦʙʣʠʚʦ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʽʪʨʫ. 

ʆʪʞʝ, ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʫ ʩʪʝʧʘʭ ʋʢʨʘʾʥʠ 

ʟʫʤʦʚʣʝʥʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʘʷʚʥʽʩʪʶ ʟʥʘʯʥʦʛʦ ʧʦʞʝʞʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ï ɦ ʽʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʨʘʚôʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʪʘ ̒  ʚʠʩʦʢʦʶ ʧʨʘʢʪʠʯʥʦ 

ʫ ʚʩʽʭ ʡʦʛʦ ʯʘʩʪʠʥʘʭ. 

 

2.2. ɺʦʣʦʛʽʩʪʴ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ ʪʘ ʯʠʥʥʠʢʠ ʾʭ ʬʦʨʤʫʚʘʥʥʷ 

ʇʽʜ ʯʘʩ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʪʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ ʟʘʡʤʘʶʪʴʩʷ ʽ 

ʧʽʜʪʨʠʤʫʶʪʴ ʛʦʨʽʥʥʷ, ʘʣʝ ʧʝʨʝʚʘʞʥʦ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ. ɺʠʩʫʰʝʥʘ ʪʨʘʚʘ ʣʝʛʢʦ 

ʟʘʡʤʘʻʪʴʩʷ. ɰʾ ʪʝʧʣʦʪʘ ʟʛopʷʥʥʷ ï 16652,32 ʢɼʞ/ʢʛ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ 

ʘʝʨʦʛʝʣʷ 180Áʉ, ʘʝʨʦʟʦʣʷ 490Áʉ; ʪʝʤʧʝʨʘʪʫʨʘ ʪʣʽʥʥʷ 204Áʉ [33]. ɸʣʝ ʪʘʢʽ ʜʦʚʽʜʢʦʚʽ 

ʜʘʥʽ ʻ ʫʟʘʛʘʣʴʥʝʥʠʤʠ, ʘ ʜʣʷ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʫʜʫʪʴ ʚʽʜʭʠʣʝʥʥʷ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʊʦʤʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʘʞʣʠʚʦ ʤʘʪʠ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʦʢʨʝʤʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʪʨʘʚôʷʥʝ ʧʦʢʨʠʪʪʷ. 

ʆʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ 

ʻ ʾʭ ʚʦʣʦʛʽʩʪʴ. ɾʠʚʘ ʨʦʩʣʠʥʘ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʤʽʩʪʠʪʴ ʚʦʣʦʛʫ, ʱʦ ʫʪʨʫʜʥʶʻ 

ʘʙʦ ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʠʤ ʾʾ ʟʘʡʤʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ. ɺʤʽʩʪ ʚʦʣʦʛʠ ʫ ʞʠʚʽʡ 

ʨʦʩʣʠʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʚʠʜʫ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʦʩʪʽ ʚʦʣʦʛʠ ʫ ʛʨʫʥʪʘʭ ʪʘ ʚʽʜ ʦʧʘʜʽʚ. ɺ 

ʋʢʨʘʾʥʽ ʟʥʘʯʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʽʟ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ ʪʘ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ, 

ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʣʴʻʬ ʟʫʤʦʚʣʶʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʢʣʽʤʘʪʫ. ɺʝʛʝʪʘʮʽʡʥʠʡ 
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ʧʝʨʽʦʜ ʨʦʩʣʠʥ ʥʘʩʪʘʻ ʟʘ ʩʝʨʝʜʥʽʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʥʘʜ 5C̄, ʘ ʘʢʪʠʚʥʘ ʚʝʛʝʪʘʮʽʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʩʝʨʝʜʥʽʭ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʱʠʭ ʟʘ 10C̄. ʇʨʦʘʥʘʣʽʟʫʻʤʦ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʜʣʷ ʧʽʚʜʝʥʥʦʾ, ʮʝʥʪʨʘʣʴʥʦʾ, ʩʭʽʜʥʦʾ ʪʘ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥ 

ʋʢʨʘʾʥʠ ʟʘ ʜʘʥʠʤʠ [30] (ʨʠʩ. 2.1). 

 

 

ʘ)      ʙ) 

 

ʚ)      ʛ) 

 
ʈʠʩʫʥʦʢ 2.1 ï ʉʝʨʝʜʥʽ ʤʽʩʷʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʧʝʨʽʦʜ ʟ 1899 ʨ. ʧʦ 2010 ʨ. [30]: 

ʘ ï ʤ. ɼʦʥʝʮʴʢ; ʙ ï ʤ. ʂʠʾʚ; ʚ ï ʤ. ʃʴʚʽʚ; ʛ ï ʤ. ʄʠʢʦʣʘʾʚ 

 

ʇʦʯʘʪʢʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʚʘʞʥʦ ʻ ʢʽʥʝʮʴ ʙʝʨʝʟʥʷ ï ʧʦʯʘʪʦʢ 

ʢʚʽʪʥʷ, ʘ ʢʽʥʮʝʤ ï ʢʽʥʝʮʴ ʞʦʚʪʥʷ (ʜʣʷ ʇʽʚʜʥʷ ï ʣʠʩʪʦʧʘʜ). ʇʦʯʘʪʢʦʤ ̔ ʥʪʝʥʩʠʚʥʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ̒  ʢʚʽʪʝʥʴ (ʜʣʷ ʟʘʭʦʜʫ ï ʧʦʯʘʪʦʢ ʪʨʘʚʥʷ). ʇʨʦʪʝ ʫ 

ʟʚô̫ ʟʢʫ ʟ ʤʽʥʣʠʚʽʩʪʶ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʻ ʤʦʞʣʠʚʠʤʠ 

ʚʽʜʭʠʣʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʦʯʘʪʢʫ ʽ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ (ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ) 
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ʧʝʨʽʦʜʫ ʚ ʩʪʦʨʦʥʫ ʟʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ. ɿʦʢʨʝʤʘ ʧʦʯʘʪʦʢ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ ʙʝʨʝʟʥʷ ʜʦ ʢʚʽʪʥʷ, ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ï ʚʽʜ ʣʶʪʦʛʦ ʜʦ ʪʨʘʚʥʷ ̔ ʥʘ 

ʇ̔ ʚʜʥ ̔ʋʢʨʘʾʥʠ ï ʚʽʜ ʣʶʪʦʛʦ ʜʦ ʢʚʽʪʥʷ. ʂʽʥʝʮʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ 

ʚʽʜ ʞʦʚʪʥʷ ʜʦ ʣʠʩʪʦʧʘʜʘ, ʘ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ï ʟ ʞʦʚʪʥʷ ʜʦ ʛʨʫʜʥʷ. ʋ ʛʽʨʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʶʪʩɹʷ ʟʤʽʥʠ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʋ 

ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʦʧʘʜʽʚ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʧʝʨʽʦʜʠ ʚ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʪʘ ̒ ʨʽʟʥʠʤʠ ʜʣʷ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚ ʫʩʽ ʤʽʩʷʮʽ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ. 

ɺ ʧʝʨʽʦʜ ʟ 2014 ʧʦ 2019 ʨʨ. ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʜʫʞʝ ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

(ʧʦʥʘʜ 30-35̄ʉ) ʥʘ ʇʽʚʜʥʽ ʋʢʨʘʾʥʠ ʟ 30-40 ʜʦ 50-65, ʘ ʥʘ ʇʽʚʥʦʯʽ ʪʘ ʟʘʭʦʜʽ ʟ 10 ʜʦ  

15-30. ɿʤʝʥʰʠʣʘʩʷ ʪʘʢʦʞ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʽ ʢʽʣʴʢʽʩʪ ɹʦʧʘʜʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʣʠʧʥʽ 

ʪʘ ʩʝʨʧʥʽ (ʥʘ 15-27% ʤʝʥʰʝ ʟʘ ʥʦʨʤʫ) ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʟʥʘʯʥʽ ʣʽʪʥʽ ʧʦʩʫʭʠ [2]. 

ɺ ʩʫʭʦʤʫ ʩʪʘʥʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʘʙʦ ʟʘ ʪʨʠʚʘʣʦʾ ʧʦʩʫʭʠ 

ʨʦʩʣʠʥʠ ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʚʦʣʦʛʠ, ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʤʦʞʝ ʟʨʦʩʪʘʪʠ ʧʽʩʣʷ ʦʧʘʜʽʚ, ʘ 

ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ ï ʟʥʠʞʫʚʘʪʠʩʷ.  

ɿʥʘʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ ʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʟʫʤʦʚʣʶʻ 

ʚʽʜʤʽʥʥʦʩʪʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʬʽʟʠʯʥʠʭ, 

ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ. 

ʇʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʩʣʠʥ ʻ ʥʝʦʜʥʘʢʦʚʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʦʨʠ ʨʦʢʫ ʪʘ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʅʘʚʽʪʴ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ, 

ʩʘʤʦʟʘʡʤʘʥʥʷ, ʤʘʩʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʠʛʦʨʷʥʥʷ ʙʫʜʫʪʴ ʨʽʟʥʠʪʠʩʷ. ʇʨʦʮʝʩʠ ʚʪʨʘʪʠ ʚʦʣʦʛʠ 

ʪʘʢʦʞ ʙʫʜʫʪʴ ʨʽʟʥʠʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʘ ʪʦʤʫ ʟʥʘʥʥʷ ʜʠʥʘʤʽʢʠ ʮʠʭ ʧʨʦʮʝʩʽʚ 

ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʪʘʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʩʪʘʥʫ. ʉʘʤʝ ʪʦʤʫ 

ʚʘʞʣʠʚʦ ʜʦʩʣʽʜʠʪʴ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. ɸʣʝ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʚ ʨʦʩʣʠʥ ʚ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʜʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʣʠʥ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʟʫʤʦʚʣʶʶʪʴ ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʜʫ, ʘʙʦ ʚʠʜʽʣʝʥʥʷ ʥʘʡʪʠʧʦʚʽʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ 

ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 
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2.3. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʪʨʘʚô̫ ʥʽ ʨʦʩʣʠʥʠ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ ʋʢʨʘʾʥʠ 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʨʦʩʣʠʥ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʠʜʽʣʠʤʦ 

ʥʘʡʧʦʰʠʨʝʥʽʰʽ, ʱʦ ʜʦʤʽʥʫʶʪʴ ʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ. 

ɸʥʘʣʽʟ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ ʧʦʣʽʩʩʷ, ʣ̔ ʩʦʩʪʝʧʫ, ʩʪʝʧʫ ʪʘ ʛʽʨʩʴʢʠʭ 

ʣʫʢ ʂʘʨʧʘʪ ʽ ʂʨʠʤʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʠʪʠ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʷʢʠʭ ʩʬʦʨʤʫʻ ʟʘʛʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʢʦʞʥʦʾ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ. ʊʘʢʠʤʠ ʨʦʩʣʠʥʘʤʠ ʻ: ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ, 

ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ, ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ, ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ ʪʘ ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ. ɿʘ 

ʜʦʚʽʜʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʾʭ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʾʭ 

ʛʝʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʫʛʨʫʧʫʚʘʥʥʷ, ʪʠʧʦʚʽ ʤʽʩʮʷ ʟʨʦʩʪʘʥʥʷ, 

ʘ ʪʘʢʦʞ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. 

ʂʦʥʶhʠʥʘ ʧʦʣʴʦʚʘ (Trifolium arvense L.) ï ʮʝ ʦʜʥʦʨʽʯʥʘ ʪʨʘʚ'ʷʥʘ ʨʦʩʣʠʥʘ 

ʨʦʜʠʥʠ ʙʦʙʦʚʠʭ. ʊʨʘʧʣʷʻʪʴʩʷ ʥʘ ʣʫʢʘʭ, ʫʟʣʽʩʩʷʭ, ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʧʦ 

ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʉʪʝʙʣʦ ʪʦʥʢʝ, ʧʨʷʤʦʩʪʦʷʯʝ, ʽʥʦʜʽ ʚʠʩʭʽʜʥʝ, ʦʜʠʥʠʯʥʝ, 

ʨʦʟʛʘʣʫʞʝʥʝ, 10-20 ʩʤ ʟʘʚʚʠʰʢʠ. ʃʠʩʪʢʠ ʪʨʽʡʯʘʩʪʽ, ʩʪʝʙʣʦʚʽ, ʥʠʞʥʽ ʨʘʥʦ ʚʽʜʤʠʨʘʶʪʴ. 

ʌʦʨʤʘ ʣʠʩʪ ̫ʣʽʥʽʡʥʦ-ʜʦʚʛʘʩʪʘ, ʜʨʽʙʥʦʟʫʙʯʘʩʪʘ, ʽʥʦʜʽ ʚʠʾʤʯʘʩʪʘ, ʜʦ 20 ʤʤ ʟʘʚʜʦʚʞʢʠ 

ʽ ʜʦ 4 ʤʤ ʟʘʚʰʠʨʰʢʠ. ʂʚʽʪʢʠ ʜʨʽʙʥʽ, ʥʝʧʨʘʚʠʣʴʥʽ, ʩʠʜʷʯʽ, ʙʣʽʜʦ-ʨʦʞʝʚʽ, ʫ ʛʦʣʦʚʯʘʩʪʠʭ 

ʩʫʮʚʽʪʪʷʭ; ʛʦʣʦʚʢʠ ʤ'ʷʢʦʚʦʣʦʭʘʪʽ, ʱʽʣʴʥʽ, ʚʠʜʦʚʞʝʥʦʮʠʣʽʥʜʨʠʯʥʽ, ʥʘ ʥʽʞʢʘʭ, ʱʦ 

ʚʠʭʦʜʷʪʴ ʟ ʧʘʟʫʭ ʣʠʩʪʢʽʚ. ʎʚʽʪʝ ʫ ʪʨʘʚʥʽ-ʚʝʨʝʩʥʽ. ʄʘʻ ʧʣʦʜʠ ï ʙʦʙʠ. ʊʨʘʚʘ ʢʦʥʶʰʠʥʠ 

ʧʦʣʴʦʚʦʾ ʤʽʩʪʠʪʴ ʛʣʽʢʦʟʠʜ ʪʨʠʬʦʣʽʥ, ʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠ (ʜʦ 5%), ʝʬʽʨʥʫ ʦʣʽʶ, 

ʢʚʝʨʮʝʪʠʥ, ʩʤʦʣʠʩʪʽ ʨʝʯʦʚʠʥʠ, ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʘʣʢʘʣʦʾʜʽʚ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ [50]. 

ʈʦʟʧʦʚʩʶʜʞʝʥʘ ʚ ʋʢʨʘʾʥ ̔ʥʘ ʩʫʭʠʭ ʩʭʠʣʘʭ, ʫ ʣʫʯʥʠʭ ʩʪʝʧʘʭ, ʩʚʽʪʣʠʭ ʣʽʩʘʭ [16]. 

ʋʨʦʞʘʡʥʽʩʪʴ ʩʽʥʘ, ʟʽʙʨʘʥʦʛʦ ʥʘ ʜʽʣʷʥʮʽ, ʚʢʨʠʪʽʡ ʢʦʩʪʨʠʮʝʶ ʣʫʯʥʦʶ, ʩʪʘʥʦʚʠʪʴ  

50-80 ʮ/ʛʘ [80]. 

ʆʩʢʽʣʴʢʠ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʨʦʩʣʠʥʘ  ̒ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ, 

ʦʮʽʥʠʤʦ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʽʣʷʥʢʘʭ, ʚʢʨʠʪʠʭ ʢʦʥʶʰʠʥʦʶ ʧʦʣʴʦʚʦʶ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʫʨʦʞʘʡʥʦʩʪʽ ʩʽʥʘ. ʇʨʦʚʽʚʰʠ ʦʙʯʠʩʣʝʥʥʷ, ʦʪʨʠʤʫʻʤʦ, ʱʦ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʩʪʘʥʦʚʠʪʴ 0,5-0,8 ʢʛ/ʤ2. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʤʦʞʝʤʦ ʦʮʽʥʠʪʠ ʡ ʽʥʰʠʡ 

ʧʦʢʘʟʥʠʢ ï ʥʘʩʠʧʥʫ ɦ ʽʣʴʥʽʩʪʴ, ʷʢʘ ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ ʙʫʜʝ ʚ 

ʜʽʘʧʘʟʦʥʽ 0,05-0,16 ʢʛ/ʤ3. 
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ʉʪʨʫʢʪʫʨʘ ʨʦʩʣʠʥʠ ʪʘ ʾʾ ʬʨʘʛʤʝʥʪʽʚ, ʬʦʨʤʘ, ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʪʘ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʧʨʠʷʶʪʴ ʾ ʾ h ʚʠʜʢʦʤʫ ʚʠʩʫʰʫʚʘʥʥʶ ʪʘ ʣʝʛʢʦʤʫ ʟʘʡʤʘʥʥʶ. ʇʨʦʪʝ ʫ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʟʘ ʫʤʦʚ ʜʦʙʨʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʥʝʟʥʘʯʥʘ ʚʠʩʦʪʘ ʨʦʩʣʠʥʠ ʪʘ 

ʚʽʜʥʦʩʥʦ ʰʠʨʦʢ ̔ ʣʠʩʪʢʠ ʩʧʨʠʷʶʪʴ ʟʘʪʽʥʝʥʥʶ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʪʘ ʟʙʝʨʝʞʝʥʥʶ 

ʚʦʣʦʛʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩʠ ʟʘʡʤʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ. 

ʂʦʩʪʨʠʮʷ ʣʫʯʥʘ (Lolium pratense Huds.) ï ʙʘʛʘʪʦʨʽʯʥʠʡ ʧʫʭʢʦʢʫʱʦʚʠʡ ʟʣʘʢ ʽʟ 

ʯʠʩʣʝʥʥʠʤʠ ʧʨʠʢʦʨʝʥʝʚʠʤʠ ʷʩʢʨʘʚʦ-ʟʝʣʝʥʠʤʠ ʧʘʛʦʥʘʤʠ, ʱʦ ʜʦʩʷʛʘʶʪʴ ʚʠʩʦʪʠ 80ï

100 ʩʤ. ʃʠʩʪʷ ʰʠʨʦʢʝ, ʛʣʘʜʝʥʴʢʝ, ʙʣʠʩʢʫʯʝ. ʉʫʮʚʽʪʪʷ ï ʨʦʟʣʦʛʘ ʚʦʣʦʪʴ. ʂʦʣʦʩʢʠ 

ʙʘʛʘʪʦʢʚʽʪʢʦʚʽ, ʧʣʽʜ ï ʟʝʨʥʽʚʢʘ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʤʠʯʢʫʚʘʪʘ, ʧʨʦʥʠʢʘʻ ʚ ˇʨʫʥʪ ʥʘ 

ʛʣʠʙʠʥʫ ʙʽʣʴʰʝ 1,5 ʤ, ʪʦʤʫ ʨʦʩʣʠʥʘ ʜʦʙʨʝ ʨʦʩʪʝ ʥʘ ʩʫʭʦʜʽʣʴʥʠʭ ʣʫʢʘʭ. ʉʪʽʡʢʘ ʜʦ 

ʯʘʩʪʦʛʦ ʩʢʦʰʫʚʘʥʥʷ ʥʘ ʚʠʩʦʪʽ 4-5 ʩʤ, ʰʚʠʜʢʦ ʚʽʜʨʦʩʪʘʻ, ʽʥʪʝʥʩʠʚʥʦ ʢʫʱʠʪʴʩʷ. 

ʅʘʚʝʩʥʽ ʚʽʜʨʦʩʪʘʻ ʨʘʥʦ, ʚʠʪʨʠʤʫʻ ʨʘʥʥʽ ʪʘ ʧʽʟʥʽ ʚʝʩʥʷʥʽ ʟʘʤʦʨʦʟʢʠ. ʇʦʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʜʦʩʷʛʘʻ ʥʘ 2-3 ʨʽʢ ʞʠʪʪʷ. ʈʦʩʣʠʥʘ ʤʦʨʦʟʦʩʪʽʡʢʘ, ʧʦʤʽʨʥʦ ʪʽʥʝʚʠʪʨʠʚʘʣʘ, 

ʚʠʪʨʠʤʫʻ ʥʝʪʨʠʚʘʣʽ ʟʘʪʦʧʣʝʥʥʷ ʚʦʜʘʤʠ. ɺ ʫʤʦʚʘʭ ʧʦʩʫʭʠ ʩʣʘʙʦ ʢʫʱʠʪʴʩʷ. ɺʠʙʘʛʣʠʚʘ 

ʜʦ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ, ʘʣʝ ʟʘ ʫʤʦʚ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ ʤʦʞʝ ʨʦʩʪʠ 

ʥʘ ʨʽʟʥʠʭ ˇʨʫʥʪʘʭ. ʇʦʛʘʥʦ ʨʦʩʪʝ ʥʘ ʩʫʧʽʱʘʥʠʭ ʽ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. ʋ ʪʨʘʚʦʩʪʘʥʽ ʚ 

ʯʠʩʪʦʤʫ ʚʠʜʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ 8 ʨʦʢʽʚ, ʘ ʥʘ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ ï ʜʦ 12 ʨʦʢʽʚ [62]. 

ɺʠʩʦʪʘ ʨʦʩʣʠʥʠ ʩʪʘʥʦʚʠʪʴ 30-100 ʩʤ. ʃʠʩʪʷ ʧʣʦʩʢʝ ʰʠʨʠʥʦʶ 3-5 ʤʤ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ ʧʦʰʠʨʝʥʘ ʫ ʣʽʩʦʚʠʭ ʨʘʡʦʥʘʭ ʪʘ ʚ ʣʽʩʦʩʪʝʧʫ ʥʘ 

ʨʽʚʥʠʥʘʭ ʽ ʫ ʛʽʨʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʥʘ ʣʫʢʘʭ, ʛʘʣʷʚʠʥʘʭ, ʫʟʣʽʩʩʷʭ ʪʘ ʟʨʫʙʘʭ ʣʽʩʽʚ, ʨʽʜʰʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʩʪʝʧʦʚʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ. ʋʪʚʦʨʶʻ 

ʫʛʨʫʧʫʚʘʥʥʷ ʨʦʩʣʠʥ. ʉʫʙʜʦʤʽʥʫʻ ʥʘ ʣʫʢʘʭ ʇʦʣʽʩʩʷ ʽ ʃʽʩʦʩʪʝʧʫ, ʚʪʦʨʠʥʥʠʭ ʣʫʢʘʭ 

ʂʘʨʧʘʪ, ʛʽʨʩʴʢʠʭ ʣʫʢʘʭ ʂʨʠʤʫ, ʚ ʩʪʝʧʘʭ ʨʽʚʥʠʥʥʦʾ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʅʘ ʦʩʫʰʝʥʠʭ 

ʙʦʣʦʪʘʭ ʫʪʚʦʨʶʻ ʛʫʩʪʠʡ ʪʨʘʚôʷʥʠʡ ʰʘʨ [27]. 

ʋʨʦʞʘʡʥʽʩʪʴ ʩʽʥʘ, ʟʽʙʨʘʥʦʛʦ ʥʘ ʜʽʣʷʥʮʽ, ʚʢʨʠʪʽʡ ʢʦʩʪʨʠʮʝʶ ʣʫʯʥʦʶ, 

ʩʪʘʥʦʚʠʪʴ 35-50 ʮ/ʛʘ [80]. 

ɿʘ ʟʥʘʯʝʥʥʷʤʠ ʫʨʦʞʘʡʥʦʩʪʽ ʦʪʨʠʤʫʻʤʦ, ʱʦ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʜʽʣʷʥʢʘʭ, ʚʢʨʠʪʠʭ ʢʦʩʪʨʠʮʝʶ ʣʫʯʥʦʶ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ, ʻ ʚ ʤʝʞʘʭ 0,35-0,5 ʢʛ/ʤ2, ʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 0,1-0,5 ʢʛ/ʤ3. 
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ʂʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ (Festuca arundinacea Schreb.) (ʢʦʩʪʨʠʮʷ 

ʪʨʦʩʪʠʥʦʧʦʜʽʙʥʘ ʘʙʦ ʢʦʩʪʨʠʮʷ ʩʭʽʜʥʘ (Festuca orientalis (Hack.) V. Krecz. Et Bobr.) 

[27]) ï ʨʦʩʣʠʥʘ ʟ ʰʠʨʦʢʠʤ ʣʠʩʪʷʤ, ʚʠʩʦʪʘ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ 20ï30 ʩʤ. ʅʘ 

ʢʦʨʠʯʥʝʚʠʭ ʚʘʞʢʦʩʫʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʇʽʚʜʝʥʥʦʛʦ ʙʝʨʝʛʘ ʂʨʠʤʫ ʫʪʚʦʨʶʻ 

ʟʽʤʢʥʫʪʠʡ ʪʨʘʚʦʩʪʽʡ, ʜʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʩʪʘʥʦʚʠʪʴ 80ï90%. ʋ ʉʐɸ ʮʝʡ ʚʠʜ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʛʨʫʙʠʭ ʛʘʟʦʥʽʚ ʜʣʷ ʜʝʨʥʫʚʘʥʥʷ ʩʭʠʣʽʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʤʘʛʽʩʪʨʘʣʷʭ [62]. ɺʝʨʭʦʚʠʡ ʨʠʭʣʦʢʫʦɦʚʠʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʟʣʘʢ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ 

ʤʠʯʢʫʚʘʪʘ, ʽʥʦʜʽ ʟ ʢʦʨʦʪʢʠʤʠ ʢʦʨʝʥʝʚʠʱʘʤʠ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʘ ʚ ʰʘʨʽ ˇʨʫʥʪʫ. 

ʉʪʝʙʣʘ ʧʨʷʤʽ, ʽʥʦʜʽ ʥʘʭʠʣʝʥʽ, ʤʽʮʥʽ, ʧʦʪʦʚʱʝʥʽ, ʛʦʣʽ, ʩʚʽʪʣʦ-ʟʝʣʝʥʽ, ʨʽʜʰʝ 

ʘʥʪʦʮʽʘʥʦʚʽ, 100-160 ʩʤ ʟʘʚʚʠʰʢʠ. ʃʠʩʪʷ ʰʠʨʦʢʦʣʽʥʽʡʥʽ, ʚʝʣʠʢʽ, ʧʦʨʽʚʥʷʥʦ ʞʦʨʩʪʢʽ, 

ʰʦʨʩʪʢʽ. ʉʫʮʚʽʪʪʷ ï ʚʝʣʠʢʘ (18-24 ʩʤ) ʨʦʟʛʘʣʫʞʝʥʘ, ʽʥʦʜʽ ʦʜʥʦʛʨʠʚʘ ʚʦʣʦʪʴ. ʎʚʽʪʝ 

ʫ ʯʝʨʚʥʽ, ʜʦʟʨʽʚʘʻ ʫ ʣʠʧʥʽ-ʩʝʨʧʥʽ. ɺʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ ʚʠʱʠʤ ʨʦʩʪʦʤ 

[34]. 

ɺʠʩʦʪʘ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ ʩʪʘʥʦʚʠʪʴ 50-120 ʩʤ, ʣʠʩʪʷ ʧʣʦʩʢʝ ʪʘ ʜʦʚʛʝ 

ʰʠʨʠʥʦʶ 5-11 ʤʤ, ʘ ʩʫʮʚʽʪʪʷ ʤʘʻ ʜʦʚʞʠʥʫ 20-30 ʩʤ. ʇʦʰʠʨʝʥʘ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ [16]. 

ʋʨʦʞʘʡʥʽʩʪʴ ʩʽʥʘ, ʟʽʙʨʘʥʦʛʦ ʥʘ ʜʽʣʷʥʮʽ, ʚʢʨʠʪʽʡ ʢʦʩʪʨʠʮʝʶ ʦʯʝʨʝʪʷʥʦʶ, 

ʩʪʘʥʦʚʠʪʴ 40-80 ʮ/ʛʘ [80]. 

ʇʨʦʚʽʚʰʠ ʦʙʯʠʩʣʝʥʥʷ, ʦʪʨʠʤʫʻʤʦ, ʱʦ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʽʣʷʥʢʘʭ, 

ʚʢʨʠʪʠʭ ʢʦʩʪʨʠʮʝʶ ʦʯʝʨʝʪʷʥʦʶ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ, ʩʪʘʥʦʚʠʪʴ 0,4-0,8 ʢʛ/ʤ2, ʘ ʥʘʩʠʧʥʘ 

ʱʽʣʴʥʽʩʪʴ ï 0,2-0,96 ʢʛ/ʤ3. 

ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ (Elymus repens (L.) Gould) ï ʙʘʛʘʪʦʨʽʯʥʠʡ ʢʦʨʝʥʝʚʠʱʥʠʡ 

ʟʣʘʢ ʽʟ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʘ ʥʝʛʣʠʙʦʢʦ ʧʨʦʥʠʢʘʻ ʚ ˇʨʫʥʪ. ɻʝʥʝʨʘʪʠʚʥʽ ʧʘʛʦʥʠ 

ʚ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ ʜʦʩʷʛʘʶʪʴ ʚʠʩʦʪʠ 100-110 ʩʤ. ʃʠʩʪʷ ʣʽʥʽʡʥʝ, ʧʣʦʩʢʝ, ʰʠʨʦʢʝ. 

ɿʣʘʢ ʰʚʠʜʢʦʨʦʩʣʠʡ, ʜʦʙʨʝ ʚʽʜʨʦʩʪʘʻ ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ. ʇʦʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʩʷʛʘʻ 

ʥʘ 3-ʽʡ ʨʽʢ. ʋ ʪʨʘʚʦʩʪʘʥʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʦ 20-30 ʨʦʢʽʚ. ʈʦʟʤʥʦʞʫʻʪʴʩʷ ʥʘʩʽʥʥʷʤ ʽ 

ʢʦʨʝʥʝʚʠʱʝʤ. ʉʫʮʽʣʴʥʦʾ ʜʝʨʥʠʥʠ ʥʝ ʫʪʚʦʨʶʻ. ʉʪʽʡʢʽʩʪʴ ʜʦ ʚʠʪʦʧʪʫʚʘʥʥʷ ʩʝʨʝʜʥʷ. 

ɼʦʙʨʝ ʟʨʦʩʪʘʻ ʚ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʟʨʦʰʫʚʘʥʥʷ. ʅʘʜʘʻ ʧʝʨʝʚʘʛʫ ʨʠʭʣʠʤ (ʧʫʭʢʠʤ) 

ʩʫʧʽʱʘʥʠʤ ʽ ʩʫʛʣʠʥʠʩʪʠʤ ʨʦʜʶʯʠʤ ˇʨʫʥʪʘʤ ʧʨʠ ʧʦʤʽʨʥʽʡ ʚʦʣʦʛʦʩʪʽ. ɼʦʙʨʝ 

ʚʠʪʨʠʤʫʻ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʫ. ɺʝʩʥʷʥʽ ʟʘʤʦʨʦʟʢʠ ʽ ʟʠʤʦʚʽ ʤʦʨʦʟʠ ʚʠʪʨʠʤʫʻ ʜʦʙʨʝ. 

https://uk.wikipedia.org/wiki/Schreb.
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ɺʝʩʥʦʶ ʟôʷʚʣʷʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʧʽʟʥʦ. ʄʘʻ ʜʦʚʛʝ ʜʦ 0,5 ʤ ʢʦʨʝʥʝʚʠʱʝ, ʷʢʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ 10 ʩʤ ʰʘʨʽ ˇʨʫʥʪʫ [62]. 

ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ ʧʦʰʠʨʝʥʠʡ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʋʪʚʦʨʶʻ 

ʫʛʨʫʧʫʚʘʥʥʷ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ ʣ̔ ʩʦʩʪʝʧʫ ʪʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʣʫʯʥʠʭ 

ʽ ʩʪʝʧʦʚʠʭ ʘʩʦʮʽʘʮʽʡ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʷʢ ʢʦʨʤʦʚʘ ʢʫʣʴʪʫʨʘ ʫ ʜʣʷ 

ʟʘʛʦʪʦʚʣʝʥʥʷ ʩʽʥʘ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʽʟ ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ (ʜʦ 7%), ʘ ʫʨʦʞʘʡ ʩʽʥʘ 

ʩʪʘʥʦʚʠʪʴ ʚ ʩʝʨʝʜʥʴʦʤʫ 20-30 ʮʝʥʪʥʝʨʽʚ ʟ ʛʝʢʪʘʨʘ [76]. 

ʇʦʰʠʨʝʥʠʡ ʥʘ ʣʫʢʘʭ ʚ ʩʪʝʧʘʭ, ʩʦʣʦʥʯʘʢʘʭ ʪʘ ʧʽʩʢʘʭ, ʥʘ ʣʽʩʦʚʠʭ ʛʘʣʷʚʠʥʘʭ, 

ʫʟʣʽʩʩʷʭ, ʟʨʫʙʘʭ, ʨʽʜʢʠʭ ʣʽʩʘʭ, ʚʟʜʦʚʞ ʜʦʨʽʛ. ʅʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʜʷʭ ʻ 

ʙʫʨôʷʥʦʤ, ʷʢʠʡ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʫʣʴʪʫʨʥʽ ʨʦʩʣʠʥʠ [16]. ʊʦʤʫ ʟʥʘʯʥʦ 

ʧʦʰʠʨʝʥʠʡ ʽ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʽʣʷʥʢʘʭ, ʷʢʽ ʥʝ ʦʙʨʦʙʣʷʶʪʴʩʷ. 

ʅʘ ʜʽʣʷʥʮʽ, ʚʢʨʠʪʽʡ ʧʠʨʽʻʤ ʧʦʚʟʫʯʠʤ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ, ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 0,2-0,3 ʢʛ/ʤ2, ʘ ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ï 0,12-0,36 ʢʛ/ʤ3. 

ʊʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ (Phleum pratense L.) ï ʙʘʛʘʪʦʨʽʯʥʠʡ ʧʫʭʢʦ-ʢʫʱʦʚʠʡ ʟʣʘʢ ʽʟ  

ʥʝʛʣʠʙʦʢʦʶ ʢʦʨʝʥʝʚʦʶ  ʩʠʩʪʝʤʦʶ, ʟʘʚʚʠʰʢʠ 20-80 ʩʤ, ʰʝʨʰʘʚʠʤ ʟʝʣʝʥʠʤ ʘʙʦ ʩʽʨʦ-

ʟʝʣʝʥʠʤ ʣʠʩʪʷʤ ʽʟ ʟʘʛʦʩʪʨʝʥʠʤʠ ʰʠʨʦʢʠʤʠ ʣʠʩʪʦʚʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ, ʟʜʝʙʽʣʴʰʦʛʦ 

ʩʽʨʦ-ʟʝʣʝʥʠʤʠ ʩʫʮʚʽʪʪʷʤʠ ʟʘʚʜʦʚʞʢʠ 5-10 ʩʤ. ʎʚʽʪʝ ʚ ʪʨʘʚʥʽ-ʩʝʨʧʥʽ. ɼʦʙʨʝ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʴʦ ʙʘʛʘʪʠʭ ʩʫʛʣʠʥʠʩʪʠʭ ̔  ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ. ɺʦʣʦʛʦʣʶʙʥʘ. 

ʋʩʧʽʰʥʦ ʟʨʦʩʪʘʻ ʚ ʧʦʤʽʨʥʦ ʚʦʣʦʛʠʭ ʫʤʦʚʘʭ. ɼʫʞʝ ʩʫʭʠʭ ʫʤʦʚ ʥʝ ʚʠʪʨʠʤʫʻ. ʉʪʽʡʢʘ ʜʦ 

ʟʘʪʦʧʣʝʥʥʷ. ɿʠʤʦʩʪʽʡʢʘ, ʩʚʽʪʣʦʣʶʙʥʘ, ʢʫʱʠʪʴʩʷ ʩʣʘʙʦ. ʈʦʩʪʝ ʧʦʚʽʣʴʥʦ. ʇʦʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʜʦʩʷʛʘʻ ʥʘ 2-ʡ ʨʽʢ. ʋ ʪʨʘʚʦʩʪʘʥʽ ʪʨʠʤʘʻʪʴʩʷ 4-16 ʨʦʢʽʚ. ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ 

ʨʦʩʪʝ ʥʘ ʣʫʢʘʭ, ʣʽʩʦʚʠʭ ʛʘʣʷʚʠʥʘʭ, ʫ ʨʦʟʨʽʜʞʝʥʠʭ ʣʽʩʘʭ, ʥʘ ʢʘʤô̫ ʥʠʩʪʠʭ ʩʭʠʣʘʭ [62].  

ɺʠʩʦʪʘ ʨʦʩʣʠʥʠ ʩʪʘʥʦʚʠʪʴ 20-80 ʩʤ. ʋʪʚʦʨʶʻ ʫʛʨʫʧʫʚʘʥʥʷ ʥʘ ʣʫʢʘʭ ʇʦʣʽʩʩʷ ʽ 

ʣ̔ ʩʦʩʪʝʧʫ ʪʘ ʻ ʦʜʥʽʻʶ ʟ ʜʦʤʽʥʫʶʯʠʭ ʨʦʩʣʠʥ. ʊʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ ʧʦʰʠʨʝʥʘ ʪʘʢʦʞ ʥʘ 

ʣʫʢʘʭ ʂʘʨʧʘʪ ʽ ʚ ʂʨʠʤʫ. ɺ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʪʨʘʧʣʷʻʪʴʩʷ ʨʽʜʰʝ [27]. ʄʽʩʮʷʤʠ ʧʦʰʠʨʝʥʥʷ 

ʻ ʣʫʢʠ, ʣʽʩʦʚ ̔ʛʘʣʷʚʠʥʠ, ʨʦʟʨʽʜʞʝʥ ̔ʣʽʩʠ, ʩʪʝʧʦʚ ̔ʪʘ ʢʘʤô̫ ʥʠʩʪ ̔ʩʭʠʣʠ. [16]. 

ʋʨʦʞʘʡ ʩʽʥʘ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʩʪʘʥʦʚʠʪʴ 80 ʮʝʥʪʥʝʨʽʚ ʟ ʛʝʢʪʘʨʘ [80]. 

ʇʨʦʚʽʚʰʠ ʦʙʯʠʩʣʝʥʥʷ, ʦʪʨʠʤʘʻʤʦ, ʱʦ ʥʘ ʜʽʣʷʥʮʽ, ʚʢʨʠʪʽʡ ʪʠʤʦʬʽʾʚʢʦʶ 

ʣʫʯʥʦʶ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʧʦʞʝʞʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʽʣʷ 0,8 ʢʛ/ʤ2, ʘ ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ï 0,16-0,64 ʢʛ/ʤ3. 

https://uk.wikipedia.org/wiki/L.
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʪʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ 

ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʪʘ 

ʢʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʫʤʦʚʣʶʶʯʠ ʥʝʦʜʥʘʢʦʚʝ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʥʘʩʠʧʥʫ ʱʽʣʴʥʽʩʪʴ ï ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ. 

 

2.4. ɺʠʩʥʦʚʢʠ 

1. ʅʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ  ̔ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʋʢʨʘʾʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ  ̔  ̒

ʥʘʡʚʠʱʦʶ ʚ ʩʪʝʧʘʭ ʋʢʨʘʾʥʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʢʣʽʤʘʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʘʷʚʥʽʩʪʶ 

ʟʥʘʯʥʦʛʦ ʧʦʞʝʞʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʱʽʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʨʘʚôʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

2. ɿʥʘʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ ʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ 

ʟʫʤʦʚʣʶʻ ʚʽʜʤʽʥʥʦʩʪʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʧʦʞʝʞʥʫ 

ʥʝʙʝʟʧʝʢʫ.  

3. ʇʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʩʣʠʥ ʪʘ ʜʠʥʘʤʽʢʘ ʾʭ ʟʤʽʥ  ̒

ʥʝʦʜʥʘʢʦʚʠʤʠ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ  ̔ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʨʠ ʨʦʢʫ ʪʘ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ, ʟʫʤʦʚʣʶʶʯʠ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʯʠ 

ʫʛʨʫʧʫʚʘʥʥʷ ʦʢʨʝʤʦ, ʘʙʦ ʜʣʷ ʚʠʦʢʨʝʤʣʝʥʠʭ ʥʘʡʪʠʧʦʚʽʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ. 

4. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʪʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ, ʜʦ ʷʢʠʭ ʚʽʜʥʝʩʣʠ 

ʪʠʤʦʬʽʾʚʢʫ ʣʫʯʥʫ, ʢʦʩʪʨʠʮʶ ʣʫʯʥʫ, ʢʦʩʪʨʠʮʶ ʦʯʝʨʝʪʷʥʫ, ʢʦʥʶʰʠʥʫ ʧʦʣʴʦʚʫ ʪʘ 

ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ, ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʢʽʣʴʢʽʩʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʫʤʦʚʣʶʶʯʠ ʥʝʦʜʥʘʢʦʚʝ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʥʘʩʠʧʥʫ 

ʱʽʣʴʥʽʩʪʴ ï ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ, ʘ ʪʘʢʦʞ ʽʥʰʽ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʦʢʨʝʤʦ. 
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ʈʆɿɼɯʃ 3. ʇʆɾɽɾʆʅɽɹɽɿʇɽʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɻʆʈʖʏʀʍ 

ʄɸʊɽʈɯɸʃɯɺ ʊʈɸɺôʗʅʀʍ ɽʂʆʉʀʉʊɽʄ ʊɸ ɼʀʅɸʄɯʂɸ ɰʍ ɿʄɯʅ 

 

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʪʨʘʚôʷʥʠʭ 

ʨʦʩʣʠʥ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʣʽʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʫ 

ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʯʠ ʥʘʙʫʪʪʷ ʚʦʣʦʛʠ, ʚʘʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʥʝ ʣʠʰʝ ʦʢʨʝʤʽ 

ʧʦʢʘʟʥʠʢʠ, ʘʣʝ ʡ ʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʠʭ, 

ʟʦʢʨʝʤʘ ʧʦʢʘʟʥʠʢʠ ʚʪʨʘʪʠ ʤʘʩʠ.  

 

3.1. ʆʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʪʦʜʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʣʠʥ ʟʜʽʡʩʥʶʚʘʣʠ ʜʣʷ 

ʬʨʘʛʤʝʥʪʽʚ ʾʭ ʥʘʜʟʝʤʥʠʭ ʯʘʩʪʠʥ.  

ɺʠʩʫʰʫʚʘʥʥʷ ʟʨʘʟʢʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ 

ʩʘʤʦʟʘʡʤʘʥʥʷ, ʪʣʽʥʥʷ, ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʤʦʫʪʚʦʨʝʥʥʷ, ʟʦʣʴʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʚ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ.  

ʄʘʩʫ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʙʦʨʘʪʦʨʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʚʘʛ WPT 

03/06 C4 4 ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ. 

ɺʦʣʦʛʽʩʪʴ ʟʨʘʟʢʽʚ (ʘʙʩʦʣʶʪʥʫ ʚʦʣʦʛʽʩʪʴ W, %) ʚʠʟʥʘʯʘʣʠ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ ʟʘ 

ʬʦʨʤʫʣʦʶ 

ὡ Ͻρππȟ      (3.1) 

ʜʝ m ï ʤʘʩʘ ʟʨʘʟʢʘ, ʘ m0 ï ʡʦʛʦ ʤʘʩʘ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʩʪʘʥʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʘʙʩʦʣʶʪʥʦ-ʩʫʭʦʛʦ ʩʪʘʥʫ ʟʨʘʟʢʽʚ ʾʭ ʜʦʩʫʰʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ 2ɺ151. 

ʆʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʽ ʩʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʣʠʥ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ ɹ. ɺ. 2.7-19-95 [24]. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ 

ʪʣʽʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʟʘʡʤʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠʣʘʜ ʆʊʇ (ʨʠʩ. 3.1). 
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ʈʠʩʫʥʦʢ 3.1 ï ʇʨʠʣʘʜ ʆʊʇ ʟ ʜʦʜʘʪʢʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ (ʬʦʪʦ ʘʚʪʦʨʘ) 

 

ʇʨʠʣʘʜ ʆʊʇ ï ʮʝ ʚʝʨʪʠʢʘʣʴʥʘ ʝʣʝʢʪʨʦʧʽʯ ʟ ʜʚʦʤʘ ʢʦʘʢʩʽʘʣʴʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʮʠʣʽʥʜʨʘʤʠ, ʚʠʛʦʪʦʚʣʝʥʠʤʠ ʟ ʢʚʘʨʮʦʚʦʛʦ ʩʢʣʘ. ʆʜʠʥ ʽʟ ʮʠʣʽʥʜʨʽʚ ʟ 

ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 80Ñ3 ʤʤ ʪʘ ʚʠʩʦʪʦʶ 240 ʤʤ ʻ ʨʝʘʢʮʽʡʥʦʶ ʢʘʤʝʨʦʶ; ʘ ʜʨʫʛʠʡ 

ʮʠʣʽʥʜʨ ʪʘʢʦʾ ʞ ʚʠʩʦʪʠ ʤʘʻ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ 101Ñ3 ʤʤ. ʅʘ ʮʠʣʽʥʜʨʠ ʥʘʚʠʪʦ 

ʩʧʽʨʘʣʴʥʽ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʽ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʥʝ ʤʝʥʰʝ 2 ʢɺʪ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʩʪʚʦʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʨʦʙʦʯʦʾ ʟʦʥʠ 600Áʉ ʟʘ ʯʘʩ ʥʝ ʙʽʣʴʰʠʡ, ʥʽʞ 40 ʭʚ. 

ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʟʨʘʟʢʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʜʙʘʯʝʥʦ ʢʦʥʪʝʡʥʝʨ 

ʜʽʘʤʝʪʨʦʤ 45Ñ1 ʤʤ ʪʘ ʚʠʩʦʪʦʶ 18,0Ñ0,4 ʤʤ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟʽ ʩʪʘʣʝʚʦʾ ʩʽʪʢʠ ʘʙʦ 

ʩʪʘʣʝʚʦʛʦ ʣʠʩʪʘ ʪʦʚʱʠʥʦʶ ʥʝ ʙʽʣʴʰʝ 0,5 ʤʤ. ʂʦʥʪʝʡʥʝʨ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʢʽʣʴʮʝ 

ʪʨʠʤʘʯʘ ʜʽʘʤʝʪʨʦʤ 49,0Ñ0,6 ʤʤ. ʊʨʠʤʘʯʝʤ ʻ ʤʝʪʘʣʝʚʘ ʪʨʫʙʢʘ ʟ̔ ʞʘʨʦʩʪʽʡʢʦʾ ʩʪʘʣʽ ʟ 

ʧʨʠʚʘʨʝʥʠʤ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʽʣʴʮʝʤ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʪʝʡʥʝʨʘ. 

ɻʘʟʦʚʠʡ ʧʘʣʴʥʠʢ ï ʮʝ ʪʨʫʙʢʘ ʟ ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 6Ñ1 ʤʤ ʽʟ ʞʘʨʦʩʪʽʡʢʦʾ 

ʩʪʘʣʽ, ʟʘʧʘʷʥʘ ʟʥʠʟʫ ʪʘ ʟ ʦʪʚʦʨʦʤ ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʜʽʘʤʝʪʨʦʤ 0,8Ñ0,1 ʤʤ ʥʘ 

ʚʽʜʩʪʘʥʽ 5,0Ñ0,3 ʤʤ ʚʽʜ ʟʘʧʘʷʥʦʛʦ ʢʽʥʮʷ. 

ʃʘʤʽʥʘʪʦʨ ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ̔ ʣʠʩʪʦʚʦʾ ʞʘʨʦʩʪʽʡʢʦʾ ʩʪʘʣʽ ʚ ʬʦʨʤʽ ʢʦʥʫʩʘ ʟ 

ʚʝʨʭʥʽʤ ʜʽʘʤʝʪʨʦʤ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 78 ʤʤ, ʥʠʞʥʽʤ ï ʥʝ ʙʽʣʴʰʝ ʥʽʞ 11 ʤʤ ʪʘ 

ʜʦʚʞʠʥʦʶ 500Ñ5 ʤʤ ʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʜʘʯʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚ 

ʨʝʘʢʮʽʡʥʫ ʢʘʤʝʨʫ. 
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ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʝʯʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʟ ʜʽʘʤʝʪʨʦʤ ʪʝʨʤʦʝʣʝʢʪʨʦʜʽʚ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 

0,5 ʤʤ. ʊʝʨʤʦʧʝʨʝʪʚʦʨʶʚʘʯ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʘ ʨʦʟʪʘʰʦʚʫʚʘʣʠ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʫʚʘʚʩʷ ʢʦʥʪʘʢʪ ʟ ʜʥʦʤ ʽ ʩʪʽʥʢʦʶ ʢʦʥʪʝʡʥʝʨʘ. 

ʊʝʨʤʦʝʣʝʢʪʨʠʯʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʜʣʷ ʢʦʥʪʨʦʣʶ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʯʽ 

ʨʦʟʪʘʰʦʚʘʥʦ ʚʩʝʨʝʜʠʥʽ ʨʝʘʢʮʽʡʥʦʾ ʢʘʤʝʨʠ ʥʘ ʚʽʜʩʪʘʥʽ 140Ñ5 ʤʤ ʚʽʜ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ 

ʢʘʤʝʨʠ ʽ 5Ñ1 ʤʤ ʚʽʜ ʩʪʽʥʢʠ ʢʘʤʝʨʠ. 

ɼʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʨʘʟʢʦʤ ʫʩʝʨʝʜʠʥʽ ʢʘʤʝʨʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʟʝʨʢʘʣʦ. 

ɿʘʛʘʣʴʥʘ ʙʫʜʦʚʘ ʧʨʠʣʘʜʫ ʆʊʇ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.2. 

 

I 

 

 

 

ʈʠʩʫʥʦʢ 3.2 ï ɹʫʜʦʚʘ ʧʨʠʣʘʜʫ ʆʊʇ [24] 

1 ï ʩʢʣʷʥʽ ʮʠʣʽʥʜʨʠ; 2 ï ʩʧʽʨʘʣʴʥʽ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʽ; 3 ï ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ; 

4 ï ʩʪʘʣʝʚʠʡ ʝʢʨʘʥ; 5 ï ʪʨʠʤʘʯ ʚʟʽʨʮʷ; 6 ï ʢʦʥʪʝʡʥʝʨ; 7 ï ʛʘʟʦʚʠʡ ʧʘʣʴʥʠʢ;  

8 ï ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʘʣʴʥʠʢʘ; 9, 10 ï ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ; 11 ï ʣʘʤʽʥʘʪʦʨ 

 

ʏʘʩ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʘ ʜʦ ʤʦʤʝʥʪʫ ʟʘʡʤʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʝʢʫʥʜʦʤʽʨʘ ʟ ʧʦʭʠʙʢʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʙʽʣʴʰʝ 1 ʩ. 
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ʇʨʠʣʘʜ ʆʊʇ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʚʠʪʷʞʥʽʡ ʰʘʬʽ. ʈʦʙʦʯʝ ʤʽʩʮʝ ʦʧʝʨʘʪʦʨʘ ʧ̔ʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʴ ʦʙʣʘʜʥʘʥʝ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ ʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤʠ 

ʚʠʤʦʛʘʤʠ. 

ʂʦʝʬʽʮʽʻʥʪ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʣʘʜʫ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ [12]. 

ɿʦʣʴʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʩʧʘʣʶʚʘʥʥʷ ʟʨʘʟʢʽʚ ʫ ʤʫʬʝʣʴʥʽʡ ʧʝʯʽ. 

ʊʝʨʤʽʯʥʠʡ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ [75] ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʟ ʪʘʢʠʤʠ ʞ ʟʨʘʟʢʘʤʠ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ, ʷʢʽ 

ʚʠʩʫʰʫʚʘʣʠ, ʪʘ ʜʣʷ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ. 

ɿ ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʝʨʠʚʘʪʦʛʨʘʬ Q-1500D ʩʠʩʪʝʤʠ çʇʘʫʣʽʢ ï ʇʘʫʣʽʢ ï 

ɽʨʜʝʡè [11] ʟ ʨʝʻʩʪʨʘʮʽʻʶ ʘʥʘʣʽʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚʪʨʘʪʠ ʤʘʩʠ ʪʘ ʪʝʧʣʦʚʠʭ ʝʬʝʢʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʜʠʥʘʤʽʯʥʦʤʫ ʨʝʞʠʤʽ ʟʽ 

ʰʚʠʜʢʽʩʪʶ ʥʘʛʨʽʚʘʥʥʷ 5ʉ̄/ʭʚ ʚ ʘʪʤʦʩʬʝʨʽ ʧʦʚʽʪʨʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʨʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ 20-1000 ʉ̄. ɽʪʘʣʦʥʥʦʶ ʨʝʯʦʚʠʥʦʶ ʙʫʚ 

ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʶ ʧʝʨʝʜʫʚʘʚ ʟʙʽʨ ʟʨʘʟʢʽʚ ʪʘ ʾʭ 

ʜʦʩʪʘʚʣʷʥʥʷ ʜʦ ʣʘʙʦʨʘʪʦʨʽʾ. 

ɺ̔ ʜʙʽʨ ʥʘʜʟʝʤʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ (ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ, ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, 

ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ, ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ ʪʘ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ) ʟʜʽʡʩʥʝʥʦ ʚ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚʘʭ ʫ ʪʨʘʚʥʽ 2018 ʨ. ʥʘ ʣʫʯʥʽʡ ʜʽʣʷʥʮʽ ʧʦʙʣʠʟʫ ʃʴʚʦʚʘ (49Á53'42.2"N 

24Á03'52.5"E). ʉʚʽʞʦʩʢʦʰʝʥʽ ʬʨʘʛʤʝʥʪʠ ʜʦʩʪʘʚʣʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʽʶ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʜʦ 15 ʭʚ), ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʾʭ ʚʠʩʠʭʘʥʥʶ. ʉʬʦʨʤʦʚʘʥʦ ʟʨʘʟʢʠ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʦʾ ʤʘʩʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ (ʧʨʠʙʣʠʟʥʦ 0,05 ʢʛ). ʏʘʩʪʠʥʫ 

ʟʨʘʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ, ʘ ʽʥʰʫ 

ʯʘʩʪʠʥʫ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ï ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ. ʇʽʩʣʷ ʧʝʨʚʠʥʥʦʛʦ ʟʚʘʞʫʚʘʥʥʷ ʟʨʘʟʢʠ ʨʦʟʤʽʱʝʥʦ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʩʫʰʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʤ 

ʰʣʷʭʦʤ (ʨʠʩ. 3.3) [41]. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʙʫʣʘ ʚ ʤʝʞʘʭ 20°2 ʉ̄. 
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ʈʠʩʫʥʦʢ 3.3 ï ɺʠʩʫʰʫʚʘʥʥʷ ʪʨʘʚʠ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ ʚ ʣʘʙʦʨʘʪʦʨʽʾ (ʬʦʪʦ ʘʚʪʦʨʘ) 

 

ʑʦʜʦʙʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʠ ʟʨʘʟʢʽʚ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʨʘʚ ʪʘ 

ʚʠʟʥʘʯʘʣʦʩʴ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʟʜʽʡʩʥʶʚʘʣʠ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʟʨʘʟʢʘʤʠ ʨʽʚʥʦʚʘʞʥʦʾ ʚʦʣʦʛʦʩʪʽ. 

ʇʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʚʚʘʞʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʝʨʰʠʡ 

ʜʝʥʴ ʜʦʩʣʽʜʫ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʤʘʩʘ ʟʨʘʟʢʽʚ ʪʨʘʚ ʢʦʞʥʦʛʦ ʟ ʚʠʜʫ ʥʘʙʫʚʘʣʘ ʧʦʩʪʽʡʥʦʛʦ 

ʟʥʘʯʝʥʥʷ (ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʜʦʙʦʶ), ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʠʧʠʥʷʣʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʨʘʟʢʠ ʜʦʩʫʰʫʚʘʣʠ ʫ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 

100Ñ5̄ʉ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʛʦʜʠʥ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʩʫʰʫʚʘʥʥʷ ʫ ʩʫʰʠʣʴʥʽʡ 

ʢʘʤʝʨʽ ʚʠʟʥʘʯʘʣʠ ʩʫʭʫ ʤʘʩʫ ʟʨʘʟʢʽʚ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʚʦʣʦʛʦʩʪʽ ʚʟʽʨʮʽʚ ʢʦʞʥʦ ʾʜʦʙʠ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʆʊʇ ʟ 

ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʽʚ ʛʦʪʫʚʘʣʠ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʤʘʩʦʶ 0,003Ñ0,0001 ʂʛ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ 

ʨʦʟʤʽʱʝʥʥʷ ʚ ʢʦʥʪʝʡʥʝʨʽ ʧʨʠʣʘʜʫ ʾʤ ʥʘʜʘʚʘʣʠ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʜʽʘʤʝʪʨʦʤ 

45Ñ1 ʤʤ (ʨʠʩ. 3.4). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʬʽʢʩʫʚʘʣʠ ʽ ʚʥʦʩʠʣʠ ʜʦ ʧʨʦʪʦʢʦʣʫ 

ʚʠʧʨʦʙʫʚʘʥʴ. 
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ʈʠʩʫʥʦʢ 3.4 ï ɺʠʧʨʦʙʫʚʘʣʴʥʽ ʟʨʘʟʢʠ (ʬʦʪʦ ʘʚʪʦʨʘ) 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʪʦʨʶʚʘʣʠ ʪʨʠʯʽ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʨʘʟʢʽʚ (ʨʠʩ.3.5). 

 

  

ʈʠʩʫʥʦʢ 3.5 ï ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʫ (ʬʦʪʦ ʘʚʪʦʨʘ) 

 

ʆʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʜʣʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʝʣʠʯʠʥ, ʦʪʨʠʤʘʥʠʭ 

ʧʨʦʪʷʛʦʤ ʢʦʞʥʦʛʦ ʚʠʜʫ ʜʦʩʣʽʜʞʝʥʴ. 
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ʆʪʞʝ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʫʤʦʚʠ ʣʘʙʦʨʘʪʦʨʽʾ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ. 

 

3.2. ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʣʽʥʥʷ. ʊʣʽʥʥʷ ï ʙʝʟʧʦʣʫʤʝʥʝʚʝ ʛʦʨʽʥʥʷ ʪʚʝʨʜʦʾ 

ʨʝʯʦʚʠʥʠ (ʤʘʪʝʨʽʘʣʫ) ʧʨʠ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (400-600 Áʉ), ʱʦ ʯʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʜʠʤʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʣʽʥʥʷ ï ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʯʦʚʠʥʠ, 

ʧʨʠ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʝʢʟʦʪʝʨʤʽʯʥʠʭ ʨʝʘʢʮʽʡ 

ʦʢʠʩʣʝʥʥʷ, ʱʦ ʟʘʢʽʥʯʫʶʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʪʣʽʥʥʷ [23]. 

ɿʘ ʚʠʤʦʛʘʤʠ ʩʪʘʥʜʘʨʪʫ [12] ʤʝʪʦʜ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 25 ʜʦ 600 

Áʉ. ɼʣʷ ʚʠʟʥʘʯʝʥʥ ̫ ʪʝʤʧʝʨʘʪʫʨʠ ʪʣʽʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ ʨʝʘʢʮʽʡʥʫ ʢʘʤʝʨʫ 

ʧʨʠʣʘʜʫ ʆʊʇ ʥʘʛʨʽʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 400Áʉ.  

ɿ ʨʝʘʢʮʽʡʥʦʾ ʢʘʤʝʨʠ ʚʠʡʤʘʣʠ ʧʨʦʛʨʽʪʠʡ ʢʦʥʪʝʡʥʝʨ, ʧʦʤʽʱʘʣʠ ʚ ʥʴʦʛʦ 

ʧʽʜʛʦʪʦʚʣʝʥʽ ʪʘ ʧʦʜʨʽʙʥʝʥʽ ʟʨʘʟʢʠ ʨʦʩʣʠʥ ʽ ʧʦʚʝʨʪʘʣʠ ʚ ʨʝʘʢʮʽʡʥʫ ʢʘʤʝʨʫ.  

ʗʢʱʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʨʘʟʦʢ ʪʣʽʚ (ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʚʽʪʽʥʥʷ) 

ʙʽʣʴʰʝ 5 ʩ, ʪʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʧʠʥʷʣʠ, ʢʦʥʪʝʡʥʝʨ ʚʠʡʤʘʣʠ ʟ ʢʘʤʝʨʠ ʽ ʧʨʦʚʦʜʠʣʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʥʦʚʠʤ ʟʨʘʟʢʦʤ ʧʨʠ ʤʝʥʰʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʂʨʦʢ ʟʤʝʥʰʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʘʥʦʚʠʚ 50 Áʉ.  

ʗʢʱʦ ʧʨʦʪʷʛʦʤ 20 ʭʚ ʟʨʘʟʦʢ ʥʝ ʪʣʽʚ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʧʠʥʷʣʠ. ɼʘʣʽ ʤʝʪʦʜʦʤ 

ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ ʟʤʝʥʰʫʚʘʣʠ ʽʥʪʝʨʚʘʣ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʫ ʪʣʽʥʥʷ ʧʨʠʡʤʘʣʠ 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʚʦʭ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

ʥʘ 10Áʉ, ʧʨʠ ʦʜʥʽʡ ʟ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʪʣʽʥʥʷ ʪʨʴʦʭ ʟʨʘʟʢʽʚ, ʘ ʧʨʠ ʽʥʰʽʡ ï ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʡʤʘʥʥʷ. ɿʘʡʤʘʥʥʷ ï ʧʦʣʫʤ'ʷʥʝ ʛʦʨʽʥʥʷ 

ʨʝʯʦʚʠʥʠ, ʽʥʽʮʽʡʦʚʘʥʝ ʜʞʝʨʝʣʦʤ ʟʘʧʘʣʶʚʘʥʥʷ ʽ ʷʢʝ ʪʨʠʚʘ ̒ʧʽʩʣʷ ʡʦʛʦ ʚʠʜʘʣʝʥʥʷ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ ï ʥʘʡʤʝʥʰʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʯʦʚʠʥʠ, ʧʨʠ ʷʢʽʡ ʚ ʫʤʦʚʘʭ 

ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʯʦʚʠʥʘ ʚʠʜʽʣʷʻ ʛʦʨʶʯʽ ʧʘʨʠ ʽ ʛʘʟʠ ʟ ʪʘʢʦʶ ʰʚʠʜʢʽʩʪʶ, 

ʱʦ ʟʘ ʚʧʣʠʚʫ ʥʘ ʥʠʭ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʡʤʘʥʥʷ [23]. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʨʝʘʢʮʽʡʥʫ ʢʘʤʝʨʫ ʥʘʛʨʽʚʘʣʠ ʜʦ 400Áʉ. 
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ʈʝʛʫʣʶʚʘʥʥʷʤ ʧʦʜʘʯʽ ʛʘʟʫ ʬʦʨʤʫʚʘʣʠ ʧʦʣʫʤ'ʷ ʛʘʟʦʚʦʛʦ ʧʘʣʴʥʠʢʘ ʫ ʚʠʛʣʷʜʽ ʢʣʠʥʘ 

ʜʦʚʞʠʥʦʶ 10Ñ2 ʤʤ. 

ʋ ʧʦʧʝʨʝʜʥʴʦ ʨʦʟʽʛʨʽʪʠʡ ʢʦʥʪʝʡʥʝʨ ʨʦʟʤʽʱʘʣʠ ʟʨʘʟʦʢ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ, 

ʧʦʚʝʨʪʘʣʠ ʡʦʛʦ ʚ ʨʝʘʢʮʽʡʥʫ ʢʘʤʝʨʫ ʪʘ ʚʤʠʢʘʣʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʛʘʟʦʚʦʛʦ ʧʘʣʴʥʠʢʘ ʫ 

ʟʘʜʘʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ. ɯʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ 10 ʩ ʛʘʟʦʚʠʡ ʧʘʣʴʥʠʢ ʧʽʜʚʦʜʠʣʠ ʜʦ ʧʦʚʝʨʭʥʽ 

ʟʨʘʟʢʘ ʥʘ ʚʽʜʩʪʘʥʴ 10 ʤʤ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʟʝʨʢʘʣʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʟʨʘʟʢʦʤ. 

ʂʦʣʠ ʟʨʘʟʦʢ ʟʘʡʤʘʚʩʷ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʧʠʥʷʣʠ, ʧʘʣʴʥʠʢ ʟʫʧʠʥʷʣʠ ʚ ʧʦʣʦʞʝʥʥʽ 

"ʧʦʟʘ ʧʽʯʯʶ" ʽ ʚʠʡʤʘʣʠ ʟ ʢʘʤʝʨʠ ʢʦʥʪʝʡʥʝʨ ʟʽ ʟʨʘʟʢʦʤ. ʅʘʩʪʫʧʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʟ ʥʦʚʠʤ ʟʨʘʟʢʦʤ ʟʘ ʤʝʥʦh ʾʪʝʤʧʝʨʘʪʫʨʠ. ʂʨʦʢ ʧʦʥʠʞʝʥʥʷ ʩʪʘʥʦʚʠʚ 50Áʉ. 

ʗʢʱʦ ʧʨʦʪʷʛʦʤ 20 ʭʚ ʟʘʡʤʘʥʥʷ ʟʨʘʟʢʘ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʘʙʦ ʨʘʥʽʰʝ ʮʴʦʛʦ ʯʘʩʫ 

ʧʦʚʥʽʩʪʶ ʧʨʠʧʠʥʷʣʦʩʷ ʜʠʤʦʫʪʚʦʨʝʥʥʷ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʧʠʥʷʣʠ ʽ ʬʽʢʩʫʚʘʣʠ ʚʽʜʤʦʚʫ. 

ɿʘ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʡʤʘʥʥʷ ʧʨʠʡʤʘʣʠ ʧʦʢʘʟʠ ʪʝʨʤʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʱʦ 

ʚʠʤʽʨʶʚʘʚ ʪʝʤʧʝʨʘʪʫʨʫ ʟʨʘʟʢʘ. ʄʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʥʦʚʽ ʟʨʘʟʢʠ ʽ ʟʤʽʥʶʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʚʠʟʥʘʯʘʣʠ ʤʽʥʽʤʘʣʴʥʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʟʨʘʟʢʘ, ʟʘ ̫ʢʦ ʾʟʘ ʯʘʩ ʚʠʪʨʠʤʢʠ ʚ ʨʝʘʢʮʽʡʥʽʡ ʢʘʤʝʨʽ ʥʝ ʙʽʣʴʰʝ 20 ʭʚ ʟʨʘʟʦʢ 

ʟʘʡʤʘʚʩʷ ʽ ʧʽʜʪʨʠʤʫʚʘʚ ʛʦʨʽʥʥʷ ʧʦʥʘʜ 5 ʩ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʧʘʣʴʥʠʢʘ, ʘ ʧʨʠ ʧʦʥʠʞʝʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 10Áʉ ʟʘʡʤʘʥʥʷ ʚʞʝ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ. 

ɿʘ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʡʤʘʥʥʷ ʟʨʘʟʢʽʚ ʧʨʠʡʤʘʣʠ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʜʚʦʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 10Áʉ, ʧʨʠ ʦʜʥʽʡ ʟ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʘʡʤʘʥʥʷ ʪʨʴʦʭ ʟʨʘʟʢʽʚ, ʘ ʧʨʠ ʽʥʰʽʡ ï ʪʨʠ ʚʽʜʤʦʚʠ.  

ɺʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʘʤʦʟʘʡʤʘʥʥʷ. ʉʘʤʦʟʘʡʤʘʥʥʷ ï ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʝʢʟʦʪʝʨʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʝʯʦʚʠʥʽ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʣʫʤô̫ ʥʦʛʦ ʛʦʨʽʥʥʷ. ʊʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ï ʥʘʡʥʠʞʯʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʽʡ ʚ ʫʤʦʚʘʭ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʘʤʦʟʘʡʤʘʥʥʷ ʨʝʯʦʚʠʥʠ [23].  

ʉʧʦʯʘʪʢʫ ʨʦʙʦʯʫ ʢʘʤʝʨʫ ʨʦʟʽʛʨʽʚʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 550Áʉ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ 

ʦʙô̒ ʤʽ ʢʘʤʝʨʠ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ [12, 52]. 

ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʡʤʘʣʠ ʨʦʟʽʛʨʽʪʠʡ ʢʦʥʪʝʡʥʝʨ ʽ ʧʦʤʽʱʘʣʠ ʚ ʥʴʦʛʦ ʟʨʘʟʦʢ. ʗʢʱʦ ʟʘ 

ʟʘʜʘʥʦ ʾʪʝʤʧʝʨʘʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʩʘʤʦʟʘʡʤʘʥʥʷ, ʪʦ ʥʘʩʪʫʧʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ 
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ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʥʦhʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʗʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʭ ʚʠʧʘʜʢʘʭ ʢʨʦʢ ʧʦʥʠʞʝʥʥʷ 

ʩʪʘʥʦʚʠʚ 50 Áʉ. 

ʗʢʱʦ ʧʨʦʪʷʛʦʤ 20 ʭʚ ʩʘʤʦʟʘʡʤʘʥʥʷ ʟʨʘʟʢʘ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ ʘʙʦ ʨʘʥʽʰʝ ʮʴʦʛʦ ʯʘʩʫ 

ʧʦʚʥʽʩʪʶ ʧʨʠʧʠʥʷʣʦʩʷ ʜʠʤʦʫʪʚʦʨʝʥʥʷ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʠʧʠʥʷʣʠ ʽ ʬʽʢʩʫʚʘʣʠ ʚʽʜʤʦʚʫ. 

ʄʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʦʚʽ ʟʨʘʟʢʠ ʽ ʟʤʽʥʶʶʯʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʧʨʦʙʫʚʘʥʥʷ, ʚʠʟʥʘʯʘʣʠ ʤʽʥʽʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʟʨʘʟʢʘ, ʟʘ ̫ʢʦ ʾʧʨʦʪʷʛʦʤ 

ʯʘʩʫ ʚʠʪʨʠʤʢʠ ʚ ʨʝʘʢʮʽʡʥʽʡ ʢʘʤʝʨʽ ʥʝ ʙʽʣʴʰʝ 20 ʭʚ ʟʨʘʟʦʢ ʩʘʤʦʟʘʡʤʘʚʩʷ ʽ ʛʦʨʽʚ ʜʦʚʰʝ 

5 ʩ, ʘ ʧʽʩʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 10 Áʉ ʩʘʤʦʟʘʡʤʘʥʥʷ ʚʞʝ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ. 

ɿʘ ʪʝʤʧʝʨʘʪʫʨʫ ʩʘʤʦʟʘʡʤʘʥʥʷ ʟʨʘʟʢʽʚ ʧʨʠʡʤʘʣʠ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʜʚʦʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 10 Áʉ, ʟʘ ʦʜʥʽʻ ʾʟ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʨʴʦʭ ʟʨʘʟʢʽʚ, ʘ ʟʘ ̔ʥʦh ʾï ʪʨʠ ʚʽʜʤʦʚʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʘʥʘʣʽʟ. ʅʘ 5-ʠʡ ʜʝʥʴ ʜʦʩʣʽʜʞʝʥʴ 

[41] ʟʨʘʟʢʠ ʚʩʽʭ ʨʦʩʣʠʥ ʚʪʨʘʪʠʣʠ ʚʦʣʦʛʫ ̔ ʜʦʩʷʛʣʠ ʨʽʚʥʦʚʘʞʥʦʾ ʚʦʣʦʛʦʩʪʽ,  ʤʘʩʠ ʟʨʘʟʢʽʚ 

ʨʦʩʣʠʥ ʥʘʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʩʪʘʣʠʭ ʟʥʘʯʝʥʴ, ʘ ʚ ʥʘʩʪʫʧʥʽ ʜʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʨʘʟʢʠ ʜʦʩʫʰʫʚʘʣʠ ʫ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 105ƺʉ ʧʨʦʪʷʛʦʤ 

ʪʨʴʦʭ ʛʦʜʠʥ.  

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʤʘʩʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1.  

 

ʊʘʙʣʠʮʷ 3.1 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʤʘʩ ʟʨʘʟʢʽʚ ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʅʘʟʚʘ ʨʦʩʣʠʥʠ 

ʄʘʩʘ, ʛ 

ɼʝʥʴ ʜʦʩʣʽʜʫ ɸʙʩʦʣʶʪʥʦ 

ʩʫʭʠʡ ʩʪʘʥ 1 2 3 4 5 

ʂʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ 20,002 13,461 10,239 6,220 5,263 4,909 

ʂʦʩʪʨʠʮʷ ʣʫʛʦʚʘ 10,008 6,058 3,957 2,422 2,328 2,074 

ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ 15,006 7,713 3,891 2,995 2,288 2,054 

ʊʠʤʦʬʽʾʚʢʘ ʣʫʛʦʚʘ 10,009 8,616 6,211 4,067 3,401 2,651 

ʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ 10,008 7,161 5,293 3,090 2,384 1,750 
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ʇʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʝʥʴ ʤʘʩʘ ʟʨʘʟʢʽʚ ʢʦʞʥʦʛʦ ʚʠʜʫ ʟʤʝʥʰʫʚʘʣʘʩʴ ʧʦ-ʨʽʟʥʦʤʫ. ʎʝ 

ʧʦʷʩʥʶʻʤʦ ʨʽʟʥʠʮʝʶ ʚ ʙʫʜʦʚʽ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥʠ. ʂʦʞʝʥ ʟ ʧô̫ ʪʠ ʚʠʜʽʚ ʤʘʻ ʨʽʟʥʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʘ ʩʘʤʝ ʨʽʟʥʽ ʚʠʩʦʪʠ ʩʪʝʙʣʘ, ʪʦʚʱʠʥʠ, ʣʠʩʪʷ, ʽ ʪʦʤʫ ʚʤʽʩʪ ʚʦʣʦʛʠ 

ʚ ʢʦʞʥʽʡ ʨʦʩʣʠʥʽ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʾ ʚʪʨʘʪʠ ʫ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ ʨʽʟʥʷʪʴʩʷ ʟʘ 

ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ [42].  

ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʟʫʤʦʚʣʶʶʪʴ ʟʤʽʥʫ ʚʦʣʦʛʦʩʪʽ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ, ʷʢʫ 

ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ (3.1) (ʪʘʙʣ. 3.2). 

 

ʊʘʙʣʠʮʷ 3.2 

ɺʦʣʦʛʽʩʪʴ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ ʫ ʧʨʦʮʝʩʽ ʾʭ ʚʠʩʫʰʫʚʘʥʥʷ 

ɸʙʩʦʣʶʪʥʘ ʚʦʣʦʛʽʩʪʴ, % 

ʅʘʟʚʘ ʨʦʩʣʠʥʠ 

ɼʝʥʴ ʜʦʩʣʽʜʫ 

1 2 3 4 5 

ʂʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ 307,46 174,21 108,58 26,71 8,03 

ʂʦʩʪʨʠʮʷ ʣʫʛʦʚʘ 382,55 192,09 90.79 16.78 9,00 

ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ 460,57 214,51 59,22 22,34 10,37 

ʊʠʤʦʬʽʾʚʢʘ ʣʫʛʦʚʘ 277,56 225,01 134,29 53,41 17,59 

ʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ 441,56 308,97 202,28 76,47 19,59 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ ʪʘ 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ. ʇʨʝʜʩʪʘʚʠʤʦ ʾʭ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʟʘ ʩʝʨʝʜʥʽʤʠ 

ʟʥʘʯʝʥʥʷʤʠ. 

ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ ʚʽʜ ʯʘʩʫ ʩʫʰʽʥʥʷ 

ʧʨʦʪʷʛʦʤ 5 ʜʽʙ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.6. ʇʦʨʽʚʥʶʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʡʤʘʥʥʷ ʪʘ ʯʘʩ 

ʟʘʡʤʘʥʥʷ ʧʦʪʷʛʦʤ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʦʩʪʝʨʽʛʘʻʤʦ, ʱʦ ʮʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʪʠʤʦʬʽʾʚʢʠ 

ʣʫʛʦʚʦʾ ʪʘ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʜʦʩʣʽʜʫ ʤʘʣʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ. 

ʅʘʡʚʠʱʫ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʡʤʘʥʥʷ ʚ ʧʝʨʰʠʡ ʜʝʥʴ ʜʦʩʣʽʜʫ ʤʘʣʘ ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ ï 

230Áʉ, ʘ ʥʘʡʥʠʞʯʫ ï ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ ï 216Áʉ. 
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ʈʠʩʫʥʦʢ 3.6 ï ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʡʤʘʥʥʷ ʧôʷʪʠ  

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʨʘʚ ʣʫʢ ʚʽʜ ʯʘʩʫ ʩʫʰʽʥʥʷ 

 

ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʥʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʨʘʟʢʠ 

ʨʽʟʥʷʪʴʩʷ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ, ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʘ ʚʤʽʩʪʦʤ ʚʦʣʦʛʠ, ʷʢʫ 

ʚʪʨʘʯʘʶʪʴ ʥʝʦʜʥʘʢʦʚʦ.  

ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʩʘʤʦʟʘʡʤʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ ʚʽʜ ʯʘʩʫ ʩʫʰʽʥʥʷ 

ʧʨʦʪʷʛʦʤ 5 ʜʽʙ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3.7. 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʘʤʦʟʘʡʤʘʥʥʷ ʧôʷʪʠ  

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ ʚʽʜ ʯʘʩʫ ʚʠʩʫʰʫʚʘʥʥʷ 
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ʏʘʩ  ʩʫʰʽʥʥʷ, (ʜʦʙʠ)

ʂʦʩʪʠʮʷ ʦʯʝʨʝʪʷʥʘʂʦʩʪʠʮʷ ʣʫʛʦʚʘ

ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ ʊʠʤʦʬʽʾʚʢʘ ʣʫʛʦʚʘ

ʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ
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ʏʘʩ ʩʫʰʽʥʥʷ, (ʜʦʙʀ)  

ʂʦʩʪʠʮʷ ʦʯʝʨʝʪʷʥʘʂʦʩʪʠʮʷ ʣʫʛʦʚʘʇʠʨʽʡ ʧʦʚʟʫʯʠʡ

ʊʠʤʦʬʽʾʚʢʘ ʣʫʛʦʚʘʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ
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ɿ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ ʤʘʻ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʢʦʞʥʦʾ ʜʦʙʠ, ʦʢʨʽʤ 5-ʾ, ʪʘ ʩʪʘʥʦʚʠʪʴ ʚ ʧʝʨʰʫ ʜʦʙʫ ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʙʦʨʫ 

ʨʦʩʣʠʥ 493Áʉ, ʜʘʣʽ ʟʥʠʞʫʶʯʠʩʴ ʘʞ ʜʦ 374Áʉ. ʅʝʟʥʘʯʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʧʠʨʽʶ 

ʧʦʚʟʫʯʦʤʫ ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ʷʢʦʾ ʫʧʨʦʜʦʚʞ 5 ʜʽʙ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 490Áʉ ʜʦ 358Áʉ. ʊʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ ʪʘ ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ ʚ ʧʝʨʰʫ 

ʪʘ ʜʨʫʛʫ ï 451Áʉ, ʱʦ ʻ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ. 

ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʣʽʥʥʷ ʚʽʜ ʯʘʩʫ ʩʫʰʽʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.8. 

 

 

ʈʠʩʫʥʦʢ 3.8 ï ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʣʽʥʥʷ ʧôʷʪʠ  

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʨʘʚ ʣʫʢ ʚʽʜ ʯʘʩʫ ʩʫʰʽʥʥʷ 

 

ʅʘʡʚʠʱʦʶ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʪʣʽʥʥʷ ʧʨʦʪʷʛʦʤ 4-ʦʭ ʜʥʽʚ ʜʦʩʣʽʜʫ ʚ ʢʦʥʶʰʠʥʠ 

ʧʦʣʴʦʚʦʾ ï ʚʽʜ 365 Áʉ ʜʦ 323 Áʉ. ɸʣʝ ʥʘ ʧô̫ ʪʠʡ ʜʝʥʴ ʮʝʡ ʧʦʢʘʟʥʠʢ ʨʽʟʢʦ ʟʤʝʥʰʠʚʩʷ 

ʜʦ 247 Áʉ. ʎʝ ʧʦʷʩʥʶʻʤʦ ʩʫʭʠʤ ʩʪʘʥʦʤ ʣʠʩʪʷ ʮʽʻʾ ʪʨʘʚʠ, ʘʜʞʝ ʪʣʽʥʥʷ ʧʦʯʠʥʘʣʦʩʴ 

ʩʘʤʝ ʟ ʥʠʭ. 

ʇʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʝ ʣʠʰʝ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʯʠ ʪʣʽʥʥʷ, ʘʣʝ ʡ ʧʝʨʽʦʜ, ʟʘ ʷʢʠʡ ʚʽʜʙʫʣʦʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʯʠ ʪʣʽʥʥʷ ï ʯʘʩ ʟʘʡʤʘʥʥʷ, ʯʘʩ ʩʘʤʦʟʘʡʤʘʥʥʷ ʯʠ 

ʯʘʩ ʪʣʽʥʥʷ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʚʠʥʠʢʥʝʥʥʷ ʩʘʤʦʟʘʡʤʘʥʥʷ, ʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ, 

ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʨʘʚ, ʟʛʨʫʧʦʚʘʥʦ ʪʘ 
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ʚʥʝʩʝʥʦ ʜʦ ʪʘʙʣʠʮʴ 3.3-3.7. ʎʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʣʠ ʪʘʢʦʞ ̔  ʜʣʷ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ 

ʩʪʘʥʫ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ. 

ʊʘʙʣʠʮʷ 3.3 

ʇʘʨʘʤʝʪʨʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ 

ʂʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ 

ɼʝʥʴ ʜʦʩʣʽʜʫ 

ʏʘʩ, (ʩ) 

ʟʘʡʤʘʥʥʷ ʪʣʽʥʥʷ ʩʘʤʦʟʘʡʤʘʥʥʷ 

1 165 132 262 

2 159 128 248 

3 145 115 238 

4 141 111 237 

5 121 95 218 

ɸʙʩʦʣʶʪʥʦ ʩʫʭʠʡ ʩʪʘʥ 112 88 195 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 3.3 ʽ 3.4, ʧʦʢʘʟʥʠʢʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ ʪʘ 

ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʨʦʜʫ, ʻ ʙʣʠʟʴʢʠʤʠ ʤʽʞ ʩʦʙʦʶ, ʧʨʦʪʝ ʙʽʣʴʰʫ 

ʥʝʙʝʟʧʝʢʫ, ʚʠʨʘʞʝʥʫ ʚ ʥʠʞʯʠʭ ʟʥʘʯʝʥʥʷʭ ʯʘʩʫ ʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʟʘ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ, 

ʩʪʘʥʦʚʠʪʴ ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʩʪʨʠʮʝʶ ʦʯʝʨʝʪʷʥʦʶ. ʆʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʙʽʣʴʰʽ ʨʦʟʤʽʨʠ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ ʪʘ ʾʾ ʬʨʘʛʤʝʥʪʽʚ, 

ʱʦ ʩʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩʠ ʚʠʩʫʰʫʚʘʥʥʷ ʪʘ ʟʘʡʤʘʥʥʷ. 

ʊʘʙʣʠʮʷ 3.4 

ʇʘʨʘʤʝʪʨʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦ ʾ

ʂʦʩʪʨʠʮʷ ʣʫʯʥʘ 

ɼʝʥʴ ʜʦʩʣʽʜʫ 

ʏʘʩ, (ʩ) 

ʟʘʡʤʘʥʥʷ  ʪʣʽʥʥʷ ʩʘʤʦʟʘʡʤʘʥʥʷ 

1 152 108 256 

2 149 105 248 

3 141 97 245 

4 135 92 234 

5 119 87 233 

ɸʙʩʦʣʶʪʥʦ ʩʫʭʠʡ ʩʪʘʥ 101 81 201 
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ʏʘʩ ʩʘʤʦʟʘʡʤʘʥʥʷ ʚ ʧʝʨʰʠʡ ʜʝʥʴ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʱʠʤ ʜʣʷ ʢʦʩʪʨʠʮʽ 

ʦʯʝʨʝʪʷʥʦʾ, ʥʘ ʜʨʫʛʠʡ ʜʝʥʴ ʮʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʦʙʦʭ ʚʠʜʽʚ ʻ ʦʜʥʘʢʦʚʠʤʠ, ʘ ʜʘʣʽ ʟʨʘʟʢʘʤ 

ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ ʚʣʘʩʪʠʚʽ ʜʝʱʦ ʚʠʱʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʝ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

ʊʘʙʣʠʮʷ 3.5 

ʇʘʨʘʤʝʪʨʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ 

ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ 

ɼʝʥʴ ʜʦʩʣʽʜʫ 

ʏʘʩ, (ʩ) 

ʟʘʡʤʘʥʥʷ ʪʣʽʥʥʷ ʩʘʤʦʟʘʡʤʘʥʥʷ 

1 195 117 273 

2 172 114 268 

3 163 104 265 

4 150 95 259 

5 145 85 246 

ɸʙʩʦʣʶʪʥʦ ʩʫʭʠʡ ʩʪʘʥ 119 79 209 

 

ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʱʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʯʘʩʫ ʟʘʡʤʘʥʥʷ, 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʩʪʨʠʮʝʶ ʣʫʯʥʦʶ ʪʘ ʢʦʩʪʨʠʮʝʶ ʦʯʝʨʝʪʷʥʦʶ, 

ʘʣʝ ʯʘʩ ʪʣʽʥʥʷ ʻ ʙʣʠʟʴʢʠʤ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ. 

 

ʊʘʙʣʠʮʷ 3.6 

ʇʘʨʘʤʝʪʨʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦ ʾ

ʊʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ 

ɼʝʥʴ ʜʦʩʣʽʜʫ 

ʏʘʩ, (ʩ) 

ʟʘʡʤʘʥʥʷ ʪʣʽʥʥʷ ʩʘʤʦʟʘʡʤʘʥʥʷ 

1 189 123 256 

2 168 120 253 

3 161 116 246 

4 146 112 242 

5 115 106 233 

ɸʙʩʦʣʶʪʥʦ ʩʫʭʠʡ ʩʪʘʥ 104 87 206 
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ʊʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ ʤʘʻ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʠʨʽʻʤ ʧʦʚʟʫʯʠʤ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʯʘʩʫ 

ʟʘʡʤʘʥʥʷ ʽ ʩʘʤʦʟʘʡʤʘʥʥʷ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ, ʘʣʝ ʯʘʩ ʪʣʽʥʥʷ ʻ 

ʥʠʞʯʠʤ. 

ʊʘʙʣʠʮʷ 3.7 

ʇʘʨʘʤʝʪʨʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ 

ʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ 

ɼʝʥʴ ʜʦʩʣʽʜʫ 

ʏʘʩ, (ʩ) 

ʟʘʡʤʘʥʥʷ ʪʣʽʥʥʷ ʩʘʤʦʟʘʡʤʘʥʥʷ 

1 185 112 265 

2 178 102 238 

3 168 96 229 

4 161 86 219 

5 125 75 215 

ɸʙʩʦʣʶʪʥʦ ʩʫʭʠʡ ʩʪʘʥ 98 70 193 

 

ʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ ʤʘʻ ʫ ʚʽʜʧʦʚʽʜʥʽ ʜʥʽ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʪʣʽʥʥʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʠʤʦʬʽʾʚʢʦʶ ʣʫʯʥʦʶ, ʘ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʟʘʡʤʘʥʥʷ ʻ ʚʠʱʠʤʠ, ʦʢʨʽʤ 5-ʛʦ 

ʜʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʏʘʩ ʩʘʤʦʟʘʡʤʘʥʥʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʻ ʚʠʱʠʤ ʣʠʰʝ ʚ ʧʝʨʰʠʡ ʜʝʥʴ 

ʜʦʩʣʽʜʞʝʥʴ, ʘ ʫ ʥʘʩʪʫʧʥʽ ʜʥʽ ʚʽʥ ʻ ʚʠʱʠʤ ʜʣʷ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ. ʊʘʢʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʟʫʤʦʚʣʝʥʽ ʥʝ ʣʠʰʝ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥ, ʘʣʝ ʽ ʾʭ ʭʽʤʽʯʥʠʤ 

ʩʢʣʘʜʦʤ, ʦʩʢʽʣʴʢʠ ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ ʙʦʙʦʚʠʭ, ʘ ʽʥʰʽ ʨʦʩʣʠʥʠ, 

ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ, ï ʜʦ ʨʦʜʠʥʠ ʪʦʥʢʦʥʦʛʦʚʠʭ. 

ɿʘʛʘʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʯʘʩʫ ʟʘʡʤʘʥʥʷ ʪʘ ʯʘʩʫ ʩʘʤʦʟʘʡʤʘʥʥʷ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʩʫʰʽʥʥʷ, ʧʦʢʘʟʘʣʠ, ʱʦ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʯʘʩ ʟʘʡʤʘʥʥʷ ï 

195 ʩ ʚ ʧʝʨʰʠʡ ʜʝʥʴ ʪʘ ʥʘʡʙʽʣʴʰʠʡ ʯʘʩ ʩʘʤʦʟʘʡʤʘʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʜʦʩʣʽʜʫ ï ʚʽʜ 

273 ʜʦ 246 ʩ. ʅʘʡʤʝʥʰʠʡ ʯʘʩ ʟʘʡʤʘʥʥʷ ʪʘ ʯʘʩ ʩʘʤʦʟʘʡʤʘʥʥʷ ʤʘʻ ʢʦʩʪʨʠʮʷ ʣʫʛʦʚʘ ï 

152 ʩ ʪʘ 256 ʩ ʚʽʜʧʦʚʽʜʥʦ. ɿʤʽʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʫ 

ʚʽʜʙʫʚʘʣʘʩʷ ʧʦ-ʨʽʟʥʦʤʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʨʦʩʣʠʥ ʚ 

ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ. 

ʗʢ ʩʣʽʜʫʻ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʡʙʽʣʴʰ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʨʦʩʣʠʥʘʤʠ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʢʦʩʪʨʠʮʶ ʦʯʝʨʝʪʷʥʫ ʪʘ ʢʦʩʪʨʠʮʶ ʣʫʯʥʫ, ʦʩʢʽʣʴʢʠ ʟʘ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ 
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ʩʫʰʽʥʥʷ, ʚʦʥʠ ʟʘʡʤʘʶʪʴʩʷ ʘʙʦ ʩʘʤʦʟʘʡʤʘʶʪʴʩʷ ʥʘʡʰʚʠʜʰʝ ʟ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʚʠʜʽʚ. ɺ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʩʪʘʥʽ ʞ ʥʘʡʰʚʠʜʰʝ ʟʘʡʤʘʻʪʴʩʷ ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ.  

ʇʨʠʯʠʥʘʤʠ ʥʝʦʜʥʘʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʾʭ  

ʜʠʥʘʤʽʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʦʜʥʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʟʨʘʟʢʽʚ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ [46].  

ʆʢʨʽʤ ʮʴʦʛʦ, ʜʣʷ ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ, ʘ ʩʘʤʝ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʎʽ ʟʘʣʝʞʥʦʩʪʽ, ʦʪʨʠʤʘʥʽ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʫʧʨʦʜʦʚʞ 5 ʜʥʽʚ, ʟʦʙʨʘʞʝʥʦ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʟ ʧʦʢʘʟʥʠʢʽʚ ʧʦʙʫʜʦʚʘʥʦ ʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. 

ʅʘ ʨʠʩ. 3.9 ʥʘʚʝʜʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ 

ʚʽʜ ʚʦʣʦʛʦʩʪʽ, ʦʪʨʠʤʘʥʽ ʜʣʷ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ. 

 

 

ʈʠʩʫʥʦʢ 3.9 ï ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ  

ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʣʷ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ 

 

ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʽʟ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʽ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʣʽʥʽʡʥʠʭ. 

ɿʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʙʫʜʦʚʘʥʦ 

ʣʽʥʽʡʥʽ ʨ̔ ʚʥʷʥʥʷ ʨʝʛʨʝʩʽʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ  ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʟʨʘʟʢʽʚ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ ʚʽʜ ʾʭ ʚʦʣʦʛʦʩʪʽ (ʪʘʙʣ. 3.8). 
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ʊʘʙʣʠʮʷ 3.8 

ʈʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ ʢʦʩʪʨʠʮʽ 

ʦʯʝʨʝʪʷʥʦʾ ʚʽʜ ʚʦʣʦʛʦʩʪʽ 

ʊʝʤʧʝʨʘʪʫʨʠ ʂʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ 

ʉʘʤʦʟʘʡʤʘʥʥʷ y = 0,3525x + 355,34 RĮ = 0,9186 

ʊʣʽʥʥʷ y = 0,2768x + 260,4 RĮ = 0,9736 

ɿʘʡʤʘʥʥʷ y = 0,1277x + 189,03 RĮ = 0,9813 

 

ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʣʷ 

ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.10. 

 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ  

ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ 

 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ, ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ 

ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ. ʇʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 4 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʴ 

ʮʽ ʧʦʢʘʟʥʠʢʠ ʤʘʡʞʝ ʣʽʥʽʡʥʦ ʟʥʠʞʫʶʪʴʩʷ ʽʟ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ, ʘ ʥʘ ʧôʷʪʠʡ ʜʝʥʴ 

ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʙʫʣʦʩʷ ʜʝʱʦ ʙʽʣʴʰʝ ʟʥʠʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʪʝʤʧʝʨʘʪʫʨ ʪʣʽʥʥʷ ʪʘ 

ʩʘʤʦʟʘʡʤʘʥʥʷ.  

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ 

ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʚʽʜ ʚʦʣʦʛʦʩʪʽ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3.9. 
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ʊʘʙʣʠʮʷ 3.9 

ʈʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ  

ʽ ʪʣʽʥʥʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʚʽʜ ʚʦʣʦʛʦʩʪʽ 

ʊʝʤʧʝʨʘʪʫʨʘ ʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ 

ʉʘʤʦʟʘʡʤʘʥʥʷ y = 0,2874x + 375,3 RĮ = 0,9043 

ʊʣʽʥʥʷ y = 0,2425x + 271,93 RĮ = 0,7898 

ɿʘʡʤʘʥʥʷ y = 0,0815x + 183,51 RĮ = 0,9140 

 

ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʣʷ 

ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.11. 

 

 

ʈʠʩʫʥʦʢ 3.11 ï ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ  

ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʣʷ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ 

 

ʎʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ, ʪʘʢʦʞ ʟʥʠʞʫʶʪʴʩʷ ʫʧʨʦʜʦʚʞ 

ʧʝʨʰʠʭ 4 ʜʥʽʚ ʜʦʩʣʽʜʞʝʥʴ ʤʘʡʞʝ ʣʽʥʽʡʥʦ ʽʟ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ, ʘ ʥʘ 5-ʠʡ ʜʝʥʴ ï 

ʜʝʱʦ ʰʚʠʜʰʝ, ʥʽʞ ʟʘ ʣʽʥʽʡʥʦʶ ʟʘʣʝʞʥʽʩʪʶ, ʘ ʚʦʣʦʛʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ 

ʥʝʟʥʘʯʥʦ, ʱʦ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʦʣʦʛʽʩʪʴ ʟʨʘʟʢʽʚ ʥʘ 5-ʠʡ ʜʝʥʴ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʨʽʚʥʦʚʘʞʥʦʾ. 

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦ,ʾ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.3.10. 
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ʊʘʙʣʠʮʷ 3.10 

ʈʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ,  

ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ ʚʽʜ ʚʦʣʦʛʦʩʪʽ 

ʊʝʤʧʝʨʘʪʫʨʘ ʂʦʩʪʨʠʮʷ ʣʫʯʥʘ 

ʉʘʤʦʟʘʡʤʘʥʥʷ y = 0,2835x + 331,81 RĮ = 0,9610 

ʊʣʽʥʥʷ y = 0,2598x + 236,63 RĮ = 0,8500 

ɿʘʡʤʘʥʥʷ y = 0,0602x + 191,7 RĮ = 0,9052 

 

ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʣʷ 

ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.12. 

 

 

ʈʠʩʫʥʦʢ 3.12 ï ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ  

ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʣʷ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ 

 

ʇʦʚʝʜʽʥʢʘ ʮʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʻ ʧʦʜʽʙʥʦʶ ʜʦ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, ʘʣʝ ʩʧʦʚʽʣʴʥʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʚʠʩʫʰʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʰʝ ï ʧʽʩʣʷ 3-ʭ ʜʥʽʚ ʜʦʩʣʽʜʞʝʥʴ.  

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʧʠʨʽʶ 

ʧʦʚʟʫʯʦʛʦ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.11. 
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ʊʘʙʣʠʮʷ 3.11 

ʈʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ ʧʠʨʽʶ 

ʧʦʚʟʫʯʦʛʦ ʚʽʜ ʚʦʣʦʛʦʩʪʽ 

ʊʝʤʧʝʨʘʪʫʨʘ ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ 

ʉʘʤʦʟʘʡʤʘʥʥʷ y = 0,2384x + 392,93 RĮ = 0,9044 

ʊʣʽʥʥʷ y = 0,1608x + 282,4 RĮ = 0,8737 

ɿʘʡʤʘʥʥʷ y = 0,068x + 187,59 RĮ = 0,9080 

 

ɿʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʣʷ 

ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.13. 

 

 

ʈʠʩʫʥʦʢ 3.13ï ɿʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ʚʽʜ 

ʚʦʣʦʛʦʩʪʽ ʜʣʷ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ 

 

ɺʩʽ ʪʨʠ ʟʘʣʝʞʥʦʩʪʽ ʻ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤʠ ʜʦ ʣʽʥʽʡʥʠʭ ʪʘ ʟʥʠʞʫʶʪʴʩʷ ʽʟ ʟʥʠʞʝʥʥʷʤ 

ʚʦʣʦʛʦʩʪʽ ʟʨʘʟʢʽʚ, ʘ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʷʥʥʷ ʣʽʥʽʡʥʠʭ ʨʝʛʨʝʩʽʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʦʢʘʟʥʠʢʠ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦ,ʾ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.12. 

ʆʯʝʚʠʜʥʠʤ ʻ ʪʝ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʻ 

ʥʘʡʚʠʱʦʶ ʩʝʨʝʜ ʪʝʤʧʝʨʘʪʫʨ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ. ʊʘʢʦʞ ʜʣʷ 

ʚʩʽʭ ʚʠʜʽʚ ʪʨʘʚ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʚ 4-ʠʡ ʪʘ 5-ʠʡ ʜʥʽ ʜʦʩʣʽʜʫ. ʊʝʤʧʝʨʘʪʫʨʠ ʟʘʡʤʘʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ 

ʫʧʨʦʜʦʚʞ 5-ʪʠ ʜʥʽʚ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʟʥʠʞʫʚʘʣʠʩʷ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ 

150

238

325

413

500

0 75 150 225 300

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ
,
 
(
ʉ

Á)

ɺʦʣʦʛʽʩʪʴ, (%)

ʊʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ

ʊʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷʊʝʤʧʝʨʘʪʫʨʘ ʪʣʽʥʥʷʊʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ



92 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʘʤʦʟʘʡʤʘʥʥʷ ʯʠ ʪʣʽʥʥʷ. ʇʨʦ ʮʝ ʩʚʽʜʯʘʪʴ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʙʽʣʷ ʟʤʽʥʥʦʾ ʭ. ʅʘʡʙʽʣʴʰʠʤʠ ʙʫʣʠ ʰʚʠʜʢʦʩʪʽ ʟʤʝʥʰʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ ʜʣʷ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʽ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ. 

 

ʊʘʙʣʠʮʷ 3.12 

ʈʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ 

ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʚʽʜ ʚʦʣʦʛʦʩʪʽ 

ʊʝʤʧʝʨʘʪʫʨʘ ʊʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ 

ʉʘʤʦʟʘʡʤʘʥʥʷ y = 0,2637x + 389,31 RĮ = 0,9111 

ʊʣʽʥʥʷ y = 0,2479x + 284,74 RĮ = 0,9922 

ɿʘʡʤʘʥʥʷ y = 0,1128x + 190,45 RĮ = 0,9211 

 

ɿʘʛʘʣʦʤ ʟ ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 3.9-3.13 ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʜʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʰʚʠʜʢʦʩʪʝʡ 

ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ  ʟʨʘʟʢʽʚ ʫʧʨʦʜʦʚʞ 5-ʪʠ ʜʥʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʙʽʣʴʰʦʩʪʽ ʨʦʩʣʠʥ 

ʚʪʨʘʪʘ ʚʦʣʦʛʦʩʪʽ ʙʫʣʘ ʥʘʡʙʽʣʴʰʦʶ ʫʧʨʦʜʦʚʞ ʧʝʨʰʠʭ ʜʚʦʭ ʜʥʽʚ, ʘ ʜʘʣʽ 

ʩʧʦʚʽʣʴʥʶʚʘʣʘʩʷ. ʆʩʦʙʣʠʚʦ ʧʦʚʽʣʴʥʦ ʥʘ 5-ʠʡ ʜʝʥʴ ʜʦʩʣʽʜʞʝʥʴ ʚʪʨʘʯʘʣʘʩʷ ʚʦʣʦʛʽʩʪʴ 

ʜʣʷ ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ ʽ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, ʟʫʤʦʚʣʶʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʽʜʯʫʪʥʝ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟ ʚʠʩʦʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʤʦʞʥʘ ʦʧʠʩʘʪʠ 

ʣʽʥʽʡʥʠʤʠ ʨʝʛʨʝʩʽʡʥʠʤʠ ʟʘʣʝʞʥʦʩʪ̫ʤʠ, ʷʢʽ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ 

 

y = ɸx + ɺ,       (3.2) 

 

ʜʝ ɸ ̔  ɺ ï ʩʪʘʣʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʪʘʣʠʭ ɸ ̔  ɺ ʩʬʦʨʤʦʚʘʥʦ ʧʽʜʩʫʤʢʦʚʫ ʜʦʚʽʜʢʦʚʫ 

ʪʘʙʣʠʮʶ 3.13. ʇʨʦʚʽʚʰʠ ʘʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʮʶ ʪʘʙʣʠʮʶ 

ʤʦʞʥʘ ʜʦʧʦʚʥʶʚʘʪʠ ʘʥʘʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ. 
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ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ̔ ʟ ʟʙʽʣʴʰʝʥʥʷʤ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ɸ ʩʪʨʽʤʢʽʰʝ 

ʟʤʝʥʰʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ. ʊʦʤʫ ʟʘ ʟʥʘʯʝʥʥʷʤ ʩʪʘʣʦʾ ɸ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʩʣʠʥ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ. 

 

ʊʘʙʣʠʮʷ 3.13 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨ 

ʪʣʽʥʥʷ, ʟʘʡʤʘʥʥʷ ʪʘ ʩʘʤʦʟʘʡʤʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ ʚʽʜ ʾʭ ʚʦʣʦʛʦʩʪʽ 

 ̄

ʟ/ʧ 
ʅʘʟʚʘ ʨʦʩʣʠʥʠ 

ʊ ʪʣʽʥʥʷ ʊ ʟʘʡʤʘʥʥʷ ʊ ʩʘʤʦʟʘʡʤʘʥʥʷ 

ɸ ɺ ɸ ɺ ɸ ɺ 

1 ʂʦʩʪʨʠʮʷ ʣʫʯʥʘ 0,2598 236,63 0,0602 191,70 0,2835 331,81 

2 ʂʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ 0,2768 260,40 0,1277 189,03 0,3525 355,34 

3 ʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ 0,2425 271,93 0,0815 183,51 0,2874 375,30 

4 ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ 0,1608 282,40 0,0680 187,89 0,2384 393,93 

5 ʊʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ 0,2479 284,74 0,1128 190,45 0,2637 389,31 

 

ʆʪʨʠʤʘʥʘ ʪʘʙʣʠʮʷ ʟʥʘʯʝʥʴ, ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʥʘ ʜʽʣʷʥʢʘʭ, ʚʢʨʠʪʠʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʟʘ ʟʤʽʥʠ ʾʭ 

ʚʦʣʦʛʦʩʪʽ. ʎʶ ʪʘʙʣʠʮʶ ʤʦʞʥʘ ʨʦʟʰʠʨʶʚʘʪʠ ʽ ʚʥʦʩʠʪʠ ʜʦ ʥʝʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʽʥʰʠʭ 

ʨʦʩʣʠʥ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʪʘʢʦʞ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʦʣʴʥʽʩʪʴ  ̔ʢʦʝʬʽʮʽʻʥʪʠ 

ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʪʣʽʥʥʷ ʪʘ ʛʦʨʽʥʥʷ ʟʨʘʟʢʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚô̫ ʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʪʣʽʥʥʷ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.14. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʪʣʽʥʥʷ 

ʟʨʘʟʢʽʚ ʦʪʨʠʤʘʥʽ ʜʣʷ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʥʠʞʯʠʤʠ ʻ ʮʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʢʦʥʶʰʠʥʠ 

ʧʦʣʴʦʚʦʾ ʪʘ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, ʜʘʣʽ ï ʜʣʷ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ, ʘ ʥʘʡʥʠʞʯʽ ï ʜʣʷ ʢʦʩʪʨʠʮʽ 

ʦʯʝʨʝʪʷʥʦʾ. 

 

 



94 

ʊʘʙʣʠʮʷ 3.14 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʪʣʽʥʥʷ ʟʨʘʟʢʽʚ  

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ 

 ̄

ʟ/ʧ 

ʊʠʤʦʬʽʾʚʢʘ 

ʣʫʯʥʘ 

ʇʠʨʽʡ 

ʧʦʚʟʫʯʠʡ 

ʂʦʩʪʨʠʮʷ 

ʣʫʯʥʘ 

ʂʦʩʪʨʠʮʷ 

ʦʯʝʨʝʪʷʥʘ 

ʂʦʥʶʰʠʥʘ 

ʧʦʣʴʦʚʘ 

ʄʘʩʘ, ʛ ɽ,% ʄʘʩʘ, ʛ ɽ,% ʄʘʩʘ, ʛ ɽ,% ʄʘʩʘ, ʛ ɽ,% ʄʘʩʘ, ʛ ɽ,% 

1 0,469 98,0 0,438 72,3 0,462 80,8 0,465 73,4 0,447 86,5 

2 0,494 87,2 0,451 79,4 0,485 83,5 0,493 65,5 0,487 88,2 

3 0,472 93,4 0,436 77,8 0,492 84,1 0,455 78,2 0,469 89,7 

4 0,465 98,0 0,433 77,1 0,472 81,1 0,445 75,9 0,467 87,5 

5 0,477 86,8 0,467 75,8 0,490 84,3 0,484 69,1 0,496 85,9 

ʉʝʨʝʜʥʻ 0.475 92.7 0.445 76.5 0.480 82.8 0.468 72.4 0.473 87.6 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ 

ʟʨʘʟʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.15.  

 

ʊʘʙʣʠʮʷ 3.15 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʩʧʘʣʶʚʘʥʥʷ ʟʨʘʟʢʽʚ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ 

 ̄

ʟ/ʧ 

ʊʠʤʦʬʽʾʚʢʘ 

ʣʫʯʥʘ 

ʇʠʨʽʡ 

ʧʦʚʟʫʯʠʡ 

ʂʦʩʪʨʠʮʷ 

ʣʫʯʥʘ 

ʂʦʩʪʨʠʮʷ 

ʦʯʝʨʝʪʷʥʘ 

ʂʦʥʶʰʠʥʘ 

ʧʦʣʴʦʚʘ 

ʄʘʩʘ, ʛ ɽ,% ʄʘʩʘ, ʛ ɽ,% ʄʘʩʘ, ʛ ɽ,% ʄʘʩʘ, ʛ ɽ,% ʄʘʩʘ, ʛ ɽ,% 

1 0,493 97,2 0,408 98,8 0,462 97,3 0,521 96,4 0,443 98,1 

2 0,491 97,8 0,454 97,3 0,452 97,5 0,456 98,5 0,416 87,2 

3 0,482 98,1 0,417 98,5 0,503 96,3 0,477 97,2 0,469 87,7 

4 0,477 97,6 0,482 97,3 0,432 95,9 0,435 95,9 0,482 86,5 

5 0,419 95,8 0,434 95,8 0,454 95,7 0,424 96,1 0,436 85,9 

ʉʝʨʝʜʥʻ 0,472 97,3 0,439 97,5 0,461 96,5 0,463 96,8 0,449 89,1 
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ʎʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʜʣʷ ʚʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ 

ʪʣʽʥʥʷ, ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʜʝʱʦ ʽʥʰʦʤʫ ʧʦʨʷʜʢʫ ʽ ʻ ʥʘʡʚʠʱʠʤʠ ʜʣʷ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ, ʜʘʣʽ ʡʜʫʪʴ ʪʠʤʦʬʽʾʚʢʘ 

ʣʫʯʥʘ, ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ, ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ, ʘ ʥʘʡʥʠʞʯʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʜʣʷ 

ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʦʣʴʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.16. 

ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʟʦʣʴʥʦʩʪʽ ʦʪʨʠʤʘʥʦ ʜʣʷ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ, ʘ ʥʘʡʤʝʥʰʽ ï 

ʜʣʷ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ. 

 

ʊʘʙʣʠʮʷ 3.16 

ɿʥʘʯʝʥʥʷ ʟʦʣʴʥʦʩʪʽ ʟʨʘʟʢʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ 

 ̄

ʟ/ʧ 

ʊʠʤʦʬʽʾʚʢʘ 

ʣʫʯʥʘ 

ʇʠʨʽʡ 

ʧʦʚʟʫʯʠʡ 

ʂʦʩʪʨʠʮʷ 

ʣʫʯʥʘ 

ʂʦʩʪʨʠʮʷ 

ʦʯʝʨʝʪʷʥʘ 

ʂʦʥʶʰʠʥʘ 

ʧʦʣʴʦʚʘ 

% ʩʝʨ,% % ʩʝʨ,% % ʩʝʨ,% % ʩʝʨ,% % ʩʝʨ,% 

1 12,4   

  

12,1 

  

  

13,1   

  

13 

  

  

8,2   

  

8,3 

  

  

9,3   

  

9,1 

  

  

8,6   

  

9,0 

  

  

2 11,3 12,6 8,1 9,1 9,2 

3 10,9 12,5 8,8 9,5 9,5 

4 13,1 13,9 7,4 8,9 8,5 

5 12,9 12,8 9,1 9 9 

 

ɼʣʷ ʛʨʫʧʫʚʘʥʥʷ ʟʘ ʩʭʦʞʽʩʪʶ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʩʣʠʥ ʪʘ 

ʩʭʦʞʽʩʪʶ ʩʘʤʠʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʚʝʜʝʥʦ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ. 

ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʟ ʧʦʜʽʙʥʦʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ [124] ʪʘ [40]. ɸʥʘʣʽʟ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ: ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʨʘʟʢʽʚ, ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, 

ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ, ʟʦʣʴʥʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʤʦʫʪʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.14. 
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ʈʠʩʫʥʦʢ 3.14 ï ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ʋʢʨʘʾʥʠ (Conush ï ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ; Costr_lug ï ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ; Costr_och ï 

ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ; Pyriy ï ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ; Tymof ï ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ; Humidity ï 

ʚʦʣʦʛʽʩʪʴ; Cosks ï ʟʦʣʴʥʽʩʪʴ; Smoke ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʪʣʽʥʥʷ; Tign 

ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ; Burn ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʧʦʣʫʤô̫ ʥʦʛʦ 

ʛʦʨʽʥʥʷ; Ttl ï ʪʝʤʧʝʨʘʪʫʨʘ ʪʣʽʥʥʷ; Tselfign ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ) 

 

ɿ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤʠ ʤʽʞ 

ʩʦʙʦʶ ʻ ʪʝʤʧʝʨʘʪʫʨʠ ʩʘʤʦʟʘʡʤʘʥʥʷ ʽ ʪʣʽʥʥʷ, ʜʦ ʷʢʠʭ ʧʨʠʻʜʥʫʻʪʴʩʷ ʛʨʫʧʘ ʪʝʤʧʝʨʘʪʫʨ 

ʟʘʡʤʘʥʥʷ ʽ ʢʦʝʬʽʮʽʻʥʪ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʜʣʷ ʧʦʣʫʤô̫ ʥʦʛʦ ʛʦʨʽʥʥʷ ʧʽʜ ʯʘʩ ʩʧʘʣʶʚʘʥʥʷ, 

ʜʘʣʽ ʧʨʠʻʜʥʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʪʣʽʥʥʷ, ʘ ʧʦʪʽʤ ʟʦʣʴʥʽʩʪʴ ʧʽʩʣʷ 

ʩʧʘʣʶʚʘʥʥʷ. ɺʦʣʦʛʽʩʪʴ ʨʦʩʣʠʥ ʚʠʜʽʣʷʻʪʴʩʷ ʦʢʨʝʤʦ, ʦʩʢʽʣʴʢʠ ʤʽʞ ʮʠʤ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʘ ʽʥʰʠʤʠ ʥʘʷʚʥʠʡ ʦʙʝʨʥʝʥʠʡ ʟʚô̫ ʟʦʢ. 

ʗʢ ʩʣʽʜʫʻ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤʠ ʟʘ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʛʨʫʧʘ, ʜʦ ʷʢʦʾ ʚʭʦʜʠʪʴ ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ ʪʘ 

ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ, ʘ ʧʦʪʽʤ ʜʦ ʥʝʾ ʧʨʠʻʜʥʫʻʪʴʩʷ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ. ɯʥʰʦʶ ʛʨʫʧʦʶ ʩʭʦʞʠʭ ʟʘ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʦʩʣʠʥ ʻ ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ ʽ ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ. 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ 

ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ. ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ 
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ʨʦʩʣʠʥ, ʷʢʘ ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʩʫʰʫʚʘʥʥʷ, ʽ ʟʘ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ ʤʦʞʝ ʙʫʪʠ 

ʥʠʞʯʦʶ ʜʣʷ ʦʜʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʘ ʟʘ ʥʠʟʴʢʦʾ ï ʜʣʷ ʽʥʰʠʭ. ʅʝʦʜʥʘʢʦʚʘ ʧʦʞʝʞʥʘ 

ʥʝʙʝʟʧʝʢʘ ʨʦʩʣʠʥ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʚʥʘʩʣʽʜʦʢ ʟʘʡʤʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʚ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʆʪʨʠʤʘʥʽ ʣʽʥʽʡʥʽ ʨʝʛʨʝʩʽʡʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʾʭ 

ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʟʘ ʚʦʣʦʛʽʩʪʶ. ʊʨʘʚô̫ ʥʽ ʨʦʩʣʠʥʠ ʟʘ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʙʣʠʟʴʢʠʤʠ, ʱʦ ʜʘ̒  ʟʤʦʛʫ ʦʙô̒ ʜʥʫʚʘʪʠ 

ʾʭ ʫ ʛʨʫʧʠ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʨʦʩʣʠʥ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʙʦ ʚʦʣʦʛʽʩʪʴ, ʘʙʦ ʦʜʠʥ ʟ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʡ ʟʨʫʯʥʦ 

ʚʠʟʥʘʯʘʪʠ, ʥʘʧʨʠʢʣʘʜ ʪʝʤʧʝʨʘʪʫʨʫ ʩʘʤʦʟʘʡʤʘʥʥʷ. 

 

3.3. ʊʝʨʤʽʯʥʠʡ ʘʥʘʣʽʟ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ ʪʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ 

ɼʣ ̫ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʯʠʥ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʬʨʘʛʤʝʥʪʽʚ ʨʦʩʣʠʥ ʪʘ ʜʠʥʘʤʽʢʠ ʚʪʨʘʪʠ ʤʘʩʠ ʧʽʜ ʜʽʻʶ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ 

ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʪʝʨʤʽʯʥʠʡ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ [97], ̫ ʢʠʡ ʻ ʝʬʝʢʪʠʚʥʠʤ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʩʣʠʥʥʠʭ ʬʨʘʛʤʝʥʪʽʚ [103]. ʎʝʡ 

ʤʝʪʦʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʚʠʟʥʘʯʘʪʠ ʟʦʣʴʥʽʩʪʴ ʬʨʘʛʤʝʥʪʽʚ [75, 110] ʨʝʟʫʣʴʪʘʪʠ 

ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʝʨʤʦʛʨʘʤ (ʨʠʩ. 3.15).  

    
ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 3.15 ï ʊʝʨʤʦʛʨʘʤʠ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ 

 ʘ ï ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ; ʙ ï ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ; ʚ ï ʧʠʨʽʷ ʧʦʚʟʫʯʦʛʦ;  

ʛ ï ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ; ʜ ï ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ 
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ʚ)       ʛ) 

 
ʜ) 

ʈʠʩʫʥʦʢ 3.15 (ʧʨʦʜʦʚʞʝʥʥʷ) 

 

 

ʄʘʩʘ ʟʨʘʟʢʽʚ ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 100 ʤʛ.  

ʊʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʽ ʢʨʠʚʽ TG ̔ʣʶʩʪʨʫʶʪʴ ʚʪʨʘʪʫ ʤʘʩʠ ʟʨʘʟʢʽʚ ʚ ʧʨʦʮʝʩʽ 

ʥʘʛʨʽʚʘʥʥʷ. ʂʨʠʚʽ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ DTA ʚʢʘʟʫʶʪʴ ʟʥʘʢ ʪʘ ʚʝʣʠʯʠʥʫ 

ʪʝʧʣʦʚʦʛʦ ʝʬʝʢʪʫ ʧʨʦʮʝʩʫ. ɸ ʢʨʠʚʽ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

DTG ̒ ʨʝʟʫʣʴʪʘʪʦʤ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʨʠʚʠʭ TG ̔ ʚʽʜʧʦʚʽʜʘʶʪʴ ʰʚʠʜʢʦʩʪʽ ʚʪʨʘʪʠ ʤʘʩʠ 

ʟʨʘʟʢʽʚ ʟʘ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʦʚʝʜʽʥʢʠ ʮʠʭ ʢʨʠʚʠʭ ʜʣʷ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ ʢʦʞʥʦʛʦ 

ʚʠʜʫ ʨʽʟʥʷʪʴʩʷ, ʧʦʜʝʢʫʜʠ ʜʦʩʠʪʴ ʽʩʪʦʪʥʦ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʽʥʥʦʩʪʽ ʾʭ ʭʽʤʽʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʥʘʥʽʩʰʠ ʢʨʠʚʽ ʦʜʥʦʛʦ 

ʚʠʜʫ ʥʘ ʦʜʠʥ ʨʠʩʫʥʦʢ. 
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ʅʘ ʨʠʩ. 3.16 ʟʦʙʨʘʞʝʥʦ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʢʨʠʚ ̔TG ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ. 

 
ʈʠʩʫʥʦʢ 3.16 ï ʂʨʠʚʽ TG ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ 

 

ʅʘʡʰʚʠʜʰʝ ʧʦʯʠʥʘʻ ʚʪʨʘʯʘʪʠ ʤʘʩʫ ʟʨʘʟʦʢ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ, ʘ ʜʘʣʽ ʮʝʡ 

ʧʨʦʮʝʩ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʟʨʘʟʢʘʤʠ. ɿʦʢʨʝʤʘ ʧʽʩʣʷ 160ʉ̄ 

ʥʘʡʤʝʥʰʦʶ ʻ ʤʘʩʘ ʟʨʘʟʢʘ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ, ʧʦʪʽʤ ʧʽʩʣʷ 330ʉ̄ ï ʪʠʤʦʬʽʾʚʢʠ 

ʣʫʯʥʦʾ, ʯʝʨʛʫʶʯʠʩʴ ʟ ʪʠʤʦʬʽʾʚʢʦʶ ʣʫʯʥʦʶ ʽ ʢʦʩʪʨʠʮʝʶ ʦʯʝʨʝʪʷʥʦʶ, ʽ ʣʠʰʝ ʧʽʩʣʷ 

480̄ ʉ ʟʨʘʟʦʢ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ ʟʥʦʚʫ ̒  ʧʝʨʰʠʤ ʩʧʦʤʽʞ ʫʩʽʭ ʟʘ ʚʪʨʘʯʝʥʦʶ ʤʘʩʦʶ. 

ʅʘʡʙʽʣʴʰʫ ʟ ʫʩʽʭ ʟʨʘʟʢʽʚ ʤʘʩʫ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ (ʚʽʜ 20 ʜʦ 160ʉ̄) ʤʘʻ ʧʠʨʽʡ 

ʧʦʚʟʫʯʠʡ. ɼʘʣʽ ʥʘʡʙʽʣʴʰʫ ʤʘʩʫ ʤʘʻ ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ (ʜʦ 340ʉ̄), ʘ ʚʽʜ 340ʉ̄ ʜʦ 

600̄ ʉ ʟʥʦʚʫ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ ʟʙʝʨʽʛʘʻ ʥʘʡʙʽʣʴʰʫ ʤʘʩʫ. 

ʅʘ ʨʠʩ. 3.17 ʟʦʙʨʘʞʝʥʦ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʢʨʠʚʽ DTA ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ.   

 
ʈʠʩʫʥʦʢ 3.17 ï ʂʨʠʚʽ DTA ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ 

 

ʂʨʠʚʽ DTA ʜʣʷ ʟʨʘʟʢʽʚ ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʨʽʟʥʷʪʴʩʷ ʙʽʣʴʰ ʽʩʪʦʪʥʦ. ɿʘ ʟʘʛʘʣʴʥʦʾ 

ʩʭʦʞʦʾ ʬʦʨʤʠ ʝʢʩʪʨʝʤʫʤʠ ʮʠʭ ʢʨʠʚʠʭ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʷʢ ʘʙʩʦʣʶʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, 
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ʪʘʢ ʽ ʟʥʘʯʝʥʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨ, ʟʘ ʷʢʠʭ ʚʦʥʠ ʜʦʩʷʛʘʶʪʴʩʷ. ɿʦʢʨʝʤʘ ʤʘʢʩʠʤʫʤʠ DTA 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʢʟʦʪʝʨʤʽʯʥʠʡ, ʘ ʤʽʥʽʤʫʤʠ ï ʧʨʦ ʝʥʜʦʪʝʨʤʽʯʥʠʡ ʝʬʝʢʪʠ. 

ʋ ʪʘʙʣ. 3.17 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʽʚ ʪʘ  

ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʢʩʠʤʫʤʫ ʧʝʨʰʦʛʦ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ ʝʬʝʢʪʫ (Tmax, ̄ ʉ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʣʫʤʝʥʝʚʦʤʫ ʛʦʨʽʥʥʶ ʟʨʘʟʢʽʚ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ ʚʠʟʥʘʯʝʥʦ ʪʨʠ ʩʪʘʜʽʾ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʚʽʜʧʦʚʽʜʥʽ ʧʽʨʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɺʽʜʤʽʥʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʽʥʪʝʨʚʘʣʽʚ ʥʘʩʪʘʥʥʷ ʮʠʭ ʩʪʘʜʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ ʩʚʽʜʯʘʪʴ ʧʨʦ ʾʭ ʥʝʦʜʥʘʢʦʚʽ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʋ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 20 ʜʦ 245̄ ʉ (ɯ ʩʪʘʜʽʷ) 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʽʛ ʝʥʜʦʪʝʨʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʪʨʘʪʦʶ ʤʘʩʠ 

ʟʨʘʟʢʽʚ. ɺ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʝʟʚôʷʟʘʥʦʾ 

ʚʦʜʠ ʪʘ ʚʠʜʽʣʝʥʥʷ ʢʦʥʩʪʠʪʫʮʽʡʥʦʾ ʚʦʜʠ, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʨʘʟʦʢ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʥʝʟʚôʷʟʘʥʦʾ ʪʘ ʢʦʥʩʪʠʪʫʮʽʡʥʦʾ ʚʦʜʠ (15,01%), ʷʢʘ ʚʪʨʘʯʘʻʪʴʩʷ 

ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 20ï197̄ ʉ.  

 

ʊʘʙʣʠʮʷ 3.17 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʦʛʦ 

ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʪʝʨʤʽʯʥʦʛʦ ʘʥʘʣʽʟʽʚ ʟʨʘʟʢʽʚ ʨʦʩʣʠʥ 

ɿʨʘʟʦʢ 

ʨʦʩʣʠʥʠ 
ʉʪʘʜʽʷ 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ 

ʽʥʪʝʨʚʘʣ, ʉ̄ 

ɺʪʨʘʪʘ ʤʘʩʠ,  

% 

ʄʘʢʩʠʤʫʤ 

ʧʝʨʰʦʛʦ 

ʝʢʟʦʪʝʨʤʽʯʥ

ʦʛʦ ʝʬʝʢʪʫ 

Tmax, 

C̄ 

1 2 3 4 5 

ʂʦʩʪʨʠʮʷ 

ʦʯʝʨʝʪʷʥʘ 

I 20 ï 183 10,08 

364 II  183 ï 397 55,64 

III  397 ï 1000 25,12 
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ʊʘʙʣʠʮʷ 3.17 ʧʨʦʜʦʚʞʝʥʥʷ 

1 2 3 4 5 

ʂʦʩʪʨʠʮʷ  

ʣʫʯʥʘ 

I 20 ï 184 10,10 

347 II  184 ï 400 56,24 

III  400 ï 1000 26,03 

ʇʠʨʽʡ 

ʧʦʚʟʫʯʠʡ 

I 20 ï 195 10,21 

316 II  195 ï 366 44,45 

III  366 ï 1000 32,46 

ʊʠʤʦʬʽʾʚʢʘ 

ʣʫʯʥʘ 

I 20 ï 211 12,29 

333 II  211 ï 373 49,94 

III  373 ï 1000 25,62 

ʂʦʥʶʰʠʥʘ 

ʧʦʣʴʦʚʘ 

I 20 ï 197 15,01 

300 II  197 ï 349 40,27 

III  349 ï 1000 35,54 

 

ʅʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʤʽʩʪʠʪʴʩʷ ʚ ʟʨʘʟʢʫ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ (10,08%), 

ʷʢʫ ʚʦʥʘ ʚʪʨʘʯʘʻ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 20ï183̄ ʉ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʙʨʝ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʨʘʟʢʽʚ ʚ ʧʨʦʮʝʩʽ ʾʭ 

ʚʠʩʫʰʫʚʘʥʥʷ: 

ɯʥʪʝʥʩʠʚʥʘ ʜʝʩʪʨʫʢʮʽʷ ʟʨʘʟʢʽʚ ʥʘ ʜʨʫʛʽʡ ʩʪʘʜʽʾ, ʷʢʘ ʽʣʶʩʪʨʫʻʪʴʩʷ ʰʚʠʜʢʦʶ 

ʚʪʨʘʪʦʶ ʤʘʩʠ, ʧʦʯʠʥʘʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨ ʧʦʥʘʜ 183-211̄ ʉ. ʍʘʨʘʢʪʝʨʠ ʝʢʩʪʨʝʤʫʤʽʚ 

ʥʘ ʢʨʠʚʠʭ DTA ʪʘ DTG ʟʨʘʟʢʽʚ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʁʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ, ʷʢ ʫʞʝ 

ʟʘʟʥʘʯʘʣʦʩʷ, ʧʨʦ ʚʽʜʤʽʥʥʦʩʪʽ ʚ  ʾʭ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ. 

ɺ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 183-400̄ ʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʷʜ ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʩʽʚ: 

ʧʦʨʷʜ ʟ ʝʥʜʦʪʝʨʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʽʨʦʣʽʟʫ ʟʨʘʟʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʽʛ 

ʝʢʟʦʪʝʨʤʽʯʥʠʭ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʟʘʚʝʨʰʫʶʪʴʩʷ  ʛʦʨʽʥʥʷʤ ʧʨʦʜʫʢʪʽʚ 

ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʫ. ʅʘ ʢʨʠʚʠʭ DTA ʫ ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 

ʟôʷʚʣʷʶʪʴʩʷ ʯʽʪʢʽ ʝʢʟʦʪʝʨʤʽʯʥʽ ʝʬʝʢʪʠ. 
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ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʟʨʘʟʦʢ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʡʤʝʥʰʦʶ ʪʝʨʤʦʩʪʽʡʢʽʩʪʶ. ʊʝʨʤʦʦʢʠʩʥʽ ʧʨʦʮʝʩʠ ʚ ʮʴʦʤʫ ʟʨʘʟʢʫ ʧʝʨʝʙʽʛʘʶʪʴ ʟʘ 

ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʨʠʩ. 3.16), ʤʘʢʩʠʤʫʤ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ ʝʬʝʢʪʫ (300ʉ̄), 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʫʤʝʥʝʚʦʤʫ ʛʦʨʽʥʥʶ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʫ ʟʨʘʟʢʘ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʰʠʤʠ ʟʨʘʟʢʘʤʠ, ʟʤʽʱʝʥʠʡ ʚ ʦʙʣʘʩʪʴ ʥʠʞʯʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʨʠʩ. 3.17). 

ɿʨʘʟʢʘʤ ʢʦʩʪʨʠʮ ̔ ʦʯʝʨʝʪʷʥʦʾ ʪʘ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ ʭʘʨʘʢʪʝʨʥʘ ʥʘʡʚʠʱʘ 

ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʽʥʪʝʨʚʘʣ ʽʥʪʝʥʩʠʚʥʦʾ ʚʪʨʘʪʠ ʤʘʩʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʟʛʦʨʘʥʥʶ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʫ ʮʠʭ ʟʨʘʟʢʽʚ, ʟʤʽʱʝʥʠʡ ʚ ʦʙʣʘʩʪʴ ʚʠʱʠʭ ʪʝʤʧʝʨʘʪʫʨ 

(ʨʠʩ. 3.16). ʄʘʢʩʠʤʫʤʠ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʮʠʭ ʟʨʘʟʢʽʚ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘ ʢʨʠʚʠʭ 

DTA ʟʘ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʟʨʘʟʢʘʤʠ (ʨʠʩ. 3.17). 

ɼʣʷ ʟʨʘʟʢʘ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ ʚʽʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 364ʉ̄, ʘ ʜʣʷ 

ʟʨʘʟʢʘ ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ ï ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 347̄ ʉ. ɿʨʘʟʢʠ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ, 

ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ ʚʠ̫ʚʣʷʶʪʴ ʩʝʨʝʜʥʶ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ. ʄʘʢʩʠʤʫʤʠ ʝʢʟʦʪʝʨʤʽʯʥʠʭ 

ʝʬʝʢʪʽʚ ʮʠʭ ʟʨʘʟʢʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʘʤ 316ʉ̄ ʪʘ 333ʉ̄. ɸ ʥʘʡʥʠʞʯʠʤ ʻ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ï 300̄ ʉ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʨʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʜʦʚʽʣʴʥʦ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ, 

ʦʪʨʠʤʘʥʠʤʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ  ʟ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ  ʩʘʤʦʟʘʡʤʘʥʥʷ ʟʨʘʟʢʽʚ. 

ʋ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 349ï1000̄ʉ (ɯɯɯ ʩʪʘʜʽʷ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʛʦʨʘʥʥʷ 

ʢʘʨʙʦʥʽʟʦʚʘʥʦʛʦ ʟʘʣʠʰʢʫ, ʩʬʦʨʤʦʚʘʥʦʛʦ ʚ ʧʨʦʮʝʩʘʭ ʧʦʣʫʤʝʥʝʚʦʛʦ ʛʦʨʽʥʥʷ ʟʨʘʟʢʽʚ. 

ʅʘ ʢʨʠʚʠʭ DTA ʟʨʘʟʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʷʚʘ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʛʦ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ 

ʝʬʝʢʪʫ, ʝʢʩʪʨʝʤʫʤʠ ʷʢʦʛʦ, ʷʢ ʽ ʥʘ ɯɯ ʩʪʘʜʽʾ, ʪʘʢʦʞ ʨʽʟʥʷʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʚʽʜʤʽʥʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʟʛʦʨʘʥʥʷ ʟʨʘʟʢʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʚʝʣʠʢʠʡ ʟʘʣʠʰʦʢ ï ʟʦʣʘ. ɼʣʷ ʟʨʘʟʢʽʚ ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ ʪʘ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ 

ʩʬʦʨʤʦʚʘʥʠʡ ʟʘʣʠʰʦʢ ʻ ʥʘʡʙʽʣʴʰʠʤ. 

ʆʪʞʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʟ ʦʛʣʷʜʫ ʥʘ ʝʢʟʦʪʝʨʤʽʯʥʠʡ ʝʬʝʢʪ 

ʚʣʘʩʪʠʚʘ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʽʡ ʪʘ ʢʦʩʪʨʠʮʽ ʣʫʯʥ̔ʡ. ʅʘʡʙʽʣʴʰʠʤ ʻ ʟʘʣʠʰʦʢ ʟʦʣʠ ʜʣʷ 

ʧʠʨʽ ʁʧʦʚʟʫʯʦʛʦ ʽ ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʾʭ ʤʝʥʰʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʡʤʘʥʥʷ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ [97].  

 



103 

3.4. ɺʠʩʥʦʚʢʠ 

1. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ  ̔ʱʽʣʴʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ 

ʪʨʘʚËʷʥʠʭ ʨʦʩʣʠʥ, ʧʨʦʪʷʛʦʤ ʚʠʩʫʰʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ.  

2. ʇʨʠʯʠʥʘʤʠ ʥʝʦʜʥʘʢʦʚʠʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʨʽʟʥʠʭ 

ʨʦʩʣʠʥ ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʾ ʭ ʜʠʥʘʤʽʢʠ ̒  ʥʝʦʜʥʘʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʟʨʘʟʢʽʚ, ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥ ̔

ʚʣʘʩʪʠʚʦʩʪʽ.  

3. ʆʩʢʽʣʴʢʠ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ 

ʬʨʘʛʤʝʥʪʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʜʦʙʨʝ ʦʧʠʩʫʶʪʴʩʷ ʣʽʥʽʡʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʚʦʜʠʪʠ ʜʘʥʽ ʧʨʦ ʚʩʽ 

ʨʦʩʣʠʥʠ ʜʦ ʪʘʙʣʠʮʴ ʫ ʚʠʛʣʷʜʽ ʝʤʧʽʨʠʯʥʠʭ ʩʪʘʣʠʭ ɸ  ̔ɺ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʾ. ɿʚʝʜʝʥʥʷ 

ʜʘʥʠʭ ʜʦ ʦʜʥʽʻʾ ʜʦʚʽʜʢʦʚʦʾ ʪʘʙʣʠʮʽ ʧʦʣʝʛʰʠʪʴ ʨʦʟʨʘʭʫʥʢʠ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʥʘ ʧʨʘʢʪʠʮʽ. ʊʘʢʽ ʫʥʽʬʽʢʦʚʘʥʽ ʜʦʚʽʜʢʦʚʽ ʜʘʥʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

4. ɺʽʜʤʽʥʥʦʩʪʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʝʥʠʭ ʨʦʩʣʠʥ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʨʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʚʠʷʚʣʝʥʦ 

ʚʽʜʤʽʥʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚʪʨʘʪʠ ʤʘʩʠ ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨ ʥʘʩʪʘʥʥʷ 

ʧʝʨʰʦʛʦ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ ʝʬʝʢʪʫ (ʚʽʜ 300̄ʉ ʜʦ 364̄ʉ), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ ʟʨʘʟʢʽʚ, ʪʘ ʟʦʣʴʥʦʩʪʽ. 

5. ʈʦʩʣʠʥʠ ʟ ʥʠʞʯʦʶ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʪʨʘʚËʷʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʜʽʣʷʥʮʽ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʝ ʤʦʞʝ ʩʧʦʚʽʣʴʥʠʪʠ 

ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ. 
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ʈʆɿɼɯʃ 4. ʇʆʐʀʈɽʅʅʗ ʊʈɸɺôʗʅʀʍ ʇʆɾɽɾ ʊɸ ɰʍ ʇʈʀʇʀʅɽʅʅʗ 

 

ʇʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʝ ʣʠʰʝ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘʣʝ ʡ ʽʥʰʽ 

ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʮʝʩʠ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ. ʊʦʤʫ ʜʣʷ ʨʦʟʫʤʽʥʥʷ 

ʜʠʥʘʤʽʢʠ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʰʠʨʝʥʥʷ 

ʛʦʨʽʥʥʷ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠʩʴ ʧʽʜ ʯʘʩ ʨʝʘʣʴʥʠʭ ʧʦʞʝʞ, ʚ ʭʦʜʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ, ʘ ʪʘʢʦʞ ʥʘ ʦʩʥʦʚʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʡʤʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʦʞʝʞ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʚʘʞʢʦ 

ʧʝʨʝʜʙʘʯʠʪʠ ʯʘʩ ʽ ʤʽʩʮʝ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʘʢʽ ʧʦʞʝʞʽ 

ʥʘʜʭʦʜʠʪʴ ʧʝʨʝʚʘʞʥʦ ʧʽʩʣʷ ʦʭʦʧʣʝʥʥʷ ʚʦʛʥʝʤ ʟʥʘʯʥʠʭ ʧʣʦʱ ʽ ʚʠʥʠʢʥʝʥʥʷ ʨʝʘʣʴʥʦʾ 

ʟʘʛʨʦʟʠ ʜʣʷ ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʨʫʯ ʦʙô̒ ʢʪʽʚ, ʜʣʷ ʧʨʠʙʫʪʪʷ ʥʘ ʤʽʩʮʝ ʧʦʞʝʞʽ ʧʦʪʨʽʙʥʠʡ 

ʯʘʩ, ʫʧʨʦʜʦʚʞ ʷʢʦʛʦ ʪʨʠʚʘʻ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞʽ, ʘ ʪʘʢʦʞ ʽʩʥʫʻ ʟʘʛʨʦʟʘ ʜʣʷ ʞʠʪʪʷ ʽ 

ʟʜʦʨʦʚô̫  ʜʦʩʣʽʜʥʠʢʽʚ. ʇʽʜ ʯʘʩ ʨʝʘʣʴʥʠʭ ʧʦʞʝʞ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʩʣʠʥʥʠʡ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʜʦʩʣʽʜʥʠʭ 

ʜʽʣʷʥʢʘʭ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʘʟʜʘʣʝʛʽʜʴ ʚʩʪʘʥʦʚʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ 

ʧʨʦʩʪʦʨʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʚʠʙʨʘʪʠ ʜʘʪʫ ʽ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʫ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʩʪʘʥʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʚʨʘʭʫʚʘʪʠ ʥʘʧʨʷʤ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ 

ʙʝʟʧʝʢʠ. ʆʜʥʘʢ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʪʴ ʥʝʙʝʟʧʝʢʫ ʽ ʥʝ ʟʘʚʞʜʠ 

ʤʦʞʣʠʚʦ ʚʽʜʪʚʦʨʠʪʠ ʟʘʧʣʘʥʦʚʘʥʽ ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʘʚô̫ ʥʦʛʦ 

ʧʦʢʨʠʚʫ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʩʮʝʥʘʨʽʾ ʟ ʟʘʜʘʥʥʷʤ ʩʪʘʥʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ 

ʜʞʝʨʝʣ ʟʘʧʘʣʶʚʘʥʥʷ. ʊʘʢʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ̒ ʟʘʛʨʦʟʣʠʚʠʤ ʜʣʷ ʞʠʪʪ,̫ ʟʜʦʨʦʚô̫ 

ʪʘ ʜʦʚʢʽʣʣ.̫ ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ ʟ ʨʝʘʣʴʥʠʤʠ ʧʦʞʝʞʘʤʠ. ʋ ʚʠʧʘʜʢʫ ʜʦʚʝʜʝʥʥʷ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʫ ʧʨʦʮʝʩʽ ʾʭ ʣʽʢʚʽʜʘʮʽʾ. ʇʨʦʪʝ ʤʦʜʝʣʷʤ 

ʚʣʘʩʪʠʚʝ ʩʧʨʦʱʝʥʥʷ, ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ ʦʢʨʝʤʠʭ ʟʥʘʯʠʤʠʭ ʘʩʧʝʢʪʘʭ ʷʚʠʱʘ ʪʘ 

ʥʝʭʪʫʚʘʥʥʷ ʽʥʰʠʤʠ, ʘ ʪʦʤʫ ʙʫʜʴ-̫ ʢʘ ʤʦʜʝʣʴ ʥʝ ʟʤʦʞʝ ʚʨʘʭʫʚʘʪʠ ʘʙʩʦʣʶʪʥʦ ʚʩʽ ʫʤʦʚʠ 

ʪʘ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ ʚʽʜʪʚʦʨʠʪʠ ʧʨʦʮʝʩ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ. 

ʇʨʠʧʠʥʝʥʥʷ ʧʦʞʝʞʽ ʻ ʤʦʞʣʠʚʠʤ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ ʫ ʚʠʧʘʜʢʫ ʚʠʛʦʨʷʥʥʷ 

ʪʨʘʚô̫ ʥʦʛʦ ʰʘʨʫ, ʜʦʩʷʛʥʝʥʥʷ ʩʤʫʛʦʶ ʛʦʨʽʥʥʷ ʧʝʨʝʰʢʦʜʠ (ʚʦʜʦʡʤʠ, ʜʽʣʷʥʢʠ, ʚʽʣʴʥʦʾ 

ʚʽʜ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥ.), ʷʢʘ ʟʘʧʦʙʽʛʘʻ ʧʦʜʘʣʴʰʦʤʫ ʾʾ ʧʦʰʠʨʝʥʥʶ, ʟʤʽʥʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʟʦʢʨʝʤʘ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚʥʘʩʣʽʜʦʢ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ, 

ʥʘʩʪʘʥʥʷ ʦʧʘʜʽʚ, ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ.  

ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʪʨʘʚô̫ ʥʠʤʠ ʧʦʞʝʞʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʪʘ 

ʟʘʩʦʙʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ ʛʦʨʽʥʥʷ ʪʘ/ʘʙʦ ʥʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚ ʨʝʟʫʣʴʪʘʪ ̔ʯʦʛʦ ʛʦʨʽʥʥʷ ʡ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ 

ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʣʦʢʘʣʽʟʦʚʫʻʪʴʩʷ ʪʘ ʧʨʠʧʠʥʷʻʪʴʩʷ. 

 

4.1. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʪʽ ʾʭ ʧʨʠʧʠʥʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʠʟʢʫ ʤʝʪʦʜʽʚ ̔ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʝʞ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ [43] ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ. ɼʦʩʣʽʜʥʽ ʜʽʣʷʥʢʠ ʜʦʚʞʠʥʦʶ 10 ʤ ʽ ʰʠʨʠʥʦʶ 3 ʤ 

ʦʙʣʘʰʪʦʚʫʚʘʣʠ ʥʘ ʚʢʨʠʪʽʡ ʪʨʘʚô̫ ʥʠʤ ʧʦʢʨʠʚʦʤ ʪʝʨʠʪʦʨʽʾ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʪʝʨ ʙʫʚ 

ʫ ʥʘʧʨʷʤʢʫ ʜʦʚʰʦʾ ʩʪʦʨʦʥʠ ʜʽʣʷʥʢʠ (ʨʠʩ. 4.1). ɿ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʩʫʤʽʞʥʽ ʜʽʣʷʥʢʠ ʦʙʢʦʰʫʚʘʣʠʩʷ ʪʘ 

ʟʚʦʣʦʞʫʚʘʣʠʩʷ. ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘʢʦʞ ʙʫʣʠ ʥʘʷʚʥʽ ʧʝʨʚʠʥʥʽ ʟʘʩʦʙʠ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʪʘ ʘʩʠʩʪʝʥʪʠ.  

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʪʘ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚʠʟʥʘʯʘʣʠ ʟ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʝʦʩʪʘʥʮʽʾ Kestrel 4000. ɺʦʣʦʛʽʩʪʴ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʣʠ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ 

ʟʘ ʬʦʨʤʫʣʦʶ (2.1) ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʚʽʣʴʥʦʾ ʪʘ ʟʚô̫ ʟʘʥʦʾ ʚʦʣʦʛʠ ʚ ʨʦʩʣʠʥʘʭ ʜʦ 

ʾʭ ʩʫʭʦʾ ʤʘʩʠ. ɺʽʜʩʪʘʥʽ ʪʘ ʚʠʩʦʪʫ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʤʽʨʶʚʘʣʠ ʨʫʣʝʪʢʦ ,ʁ ʘ ʯʘʩ ï 

ʩʝʢʫʥʜʦʤʽʨʦʤ. ʌʦʪʦʬʽʢʩʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʮʠʬʨʦʚʦʶ ʬʦʪʦʢʘʤʝʨʦʶ. 
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ʈʠʩʫʥʦʢ 4.1 ï ʉʭʝʤʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʽ 

ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ 

 

ʇʽʜʧʘʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʟʦʚʦʛʦ ʧʘʣʴʥʠʢʘ ʫ ʪʦʯʮʽ, 

ʨʦʟʪʘʰʦʚʘʥʽʡ ʧʦʩʝʨʝʜʠʥʽ ʤʝʥʰʦʾ ʽʟ ʩʪʦʨʽʥ ʜʽʣʷʥʢʠ (ʨʠʩ. 4.2). ɼʣʷ ʢʦʞʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʪʘ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʰʘʨʫ ʜʦʩʣʽʜʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʪʨʠʯʽ. 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʘ ʜʞʝʨʝʣ 

ʟʘʧʘʣʶʚʘʥʥʷ, ʨʦʟʤʽʱʫʶʯʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʩʮʷʭ ʩʫʭʫ ʪʨʘʚʫ ʪʘ ʧʽʜʧʘʣʶʶʯʠ ʾʾ 

ʛʘʟʦʚʠʤ ʧʘʣʴʥʠʢʦʤ. 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ʆʩʝʨʝʜʦʢ ʟʘʡʤʘʥʥʷ ʧʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ 

(ʬʦʪʦ ʘʚʪʦʨʘ) 

10 ʤ 

3
 
ʤ

 

ɺʽʪʝʨ 

ʄʽʩʮʝ 

ʟʘʧʘʣʶʚʘʥʥʷ 
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ɼʣʷ ʧʣʘʥʫʚʘʥʥʷ ʯʘʩʫ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʽ ʧʨʦ ʧʨʦʛʥʦʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʜʣʷ 

ʦʙʨʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʨʘʣʠ ʟ [74]. ɻʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʧʦʣʫʤôʷ 

ʚʠʟʥʘʯʘʣʠ ʚʽʟʫʘʣʴʥʦ ʪʘ ʟʘ ʬʦʪʦʛʨʘʬʽʷʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ [92]. 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ WFDS [129]. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʫ ʮʴʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʯʘʩʪʦʢ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʨʦʮʝʩʠ ʛʦʨʽʥʥʷ ʷʢʠʭ ʻ ʘʥʘʣʦʛʽʯʥʠʤʠ ʜʦ ʛʦʨʽʥʥʷ ʧʦʨʠʩʪʠʭ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʠʤʠ  ̒ ʪʨʘʚôʷʥʠʡ ʧʦʢʨʠʚ. ʄʦʜʝʣʶʚʘʥʥʷ ʫ WFDS ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʩʝʨʝʜʠʥʽ ʦʙʯʠʩʣʶʚʘʥʦʛʦ ʜʦʤʝʥʫ ʫ ʬʦʨʤʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ. ʈʦʟʤʽʨʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʜʦʤʝʥʫ ʩʪʘʥʦʚʠʣʠ 10 ʤ ʫ ʜʦʚʞʠʥʫ, 6 ʤ ʫ ʰʠʨʠʥʫ ʪʘ 3 ʤ ʫ ʚʠʩʦʪʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʨʠʡʥʷʪʥʦʾ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ 

ʩʽʪʮʽ ʟ ʦʜʥʘʢʦʚʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʚʫʟʣʘʤʠ ʧʦ ʜʦʚʞʠʥʽ, ʰʠʨʠʥʽ ʪʘ ʚʠʩʦʪʽ ï 0,05 ʤ. 

ʇʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʚʠʚʯʘʣʠ ʜʣʷ ʜʽʣʷʥʦʢ ʟ ʪʨʘʚôʷʥʠʤ ʧʦʢʨʠʚʦʤ, ʩʬʦʨʤʦʚʘʥʠʤ 

ʧʠʨʽʻʤ ʧʦʚʟʫʯʠʤ. ɼʦʩʣʽʜʥʽ ʜʽʣʷʥʢʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʙʠʨʘʣʠ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ 

ʟ ʜʦʚʞʠʥʦʶ 10 ʤ ʽ ʰʠʨʠʥʦʶ 4 ʤ (ʨʠʩ. 4.3).  

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ʉʭʝʤʘ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʫ 

ʩʝʨʝʜʦʚʠʱʽ WFDS 

ʊʨʘʚôʷʥʠʡ 

ʧʦʢʨʠʚ 
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ʟʘʧʘʣʶʚʘʥʥʷ 
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ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ WFDS ʬʦʨʤʫʚʘʣʠ ʚʭʽʜʥʠʡ ʬʘʡʣ, ʫ 

ʷʢʦʤʫ ʟʘʜʘʚʘʣʠ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʜʽʣʷʥʮʽ, ʟʦʢʨʝʤʘ, 

ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʚʦʣʦʛʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ, 

ʥʘʩʠʧʥʫ ʱʽʣʴʥʽʩʪʴ, ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʜʦ ʦʙô̒ ʤʫ, ʧʦʯʘʪʢʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʦʚʽʪʨʷ ʪʘ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ ʽ ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʧʦʯʘʪʦʢ ʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ, 

ʧʦʯʘʪʦʢ ʽ ʪʨʠʚʘʣʽʩʪʴ ʡʦʛʦ ʜʽʾ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ.  

ʇʽʜʧʘʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʧʦʯʘʪʢʫ ʜʽʣʷʥʢʠ ʟ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ 

ʟʘʧʘʣʶʚʘʥʥʷ. ɼʞʝʨʝʣʦ ʟʘʧʘʣʶʚʘʥʥʷ ʫ WFDS ʟʘʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʪʚʦʨʫ ʢʚʘʜʨʘʪʥʦʾ 

ʬʦʨʤʠ ʽʟ ʩʪʦʨʦʥʦʶ 0,1 ʤ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʥʘ ʤʝʞʽ ʜʦʤʝʥʫ, ʟ ʷʢʦʾ 

ʧʦʯʠʥʘʣʦʩʷ ʛʦʨʽʥʥʷ, ʪʘ ʧʦʩʝʨʝʜʠʥʽ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ. ʇʦʯʘʪʦʢ ʽ ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ 

ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ ʟʘʜʘʚʘʣʠ, ʚʽʜʧʦʚʽʜʥʦ 0,7 ʩ ʽ 5,8 ʩ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʣʫʤô̫  ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʞʝʞʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʫ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ ʫ 

ʩʝʨʝʜʦʚʠʱʽ WFDS ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʟʘʩʽʙ ï ʪʝʨʤʦʧʘʨʠ, ʨʦʟʤʽʱʫʶʯʠ ʾʭ ʫ ʪʨʠ ʨʷʜʠ ʟʘ 

ʧʣʦʱʝʶ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʚʠʩʦʪʘʭ 0; 0,25; 0,5; 0,75 ʪʘ 1 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ̌ ʨʫʥʪʫ, 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʝʨʤʦʧʘʨʘʤʠ ʫ ʨʷʜʘʭ ʩʪʘʥʦʚʠʣʘ 0,5 ʤ, ʧʝʨʰʽ ʪʝʨʤʦʧʘʨʠ ʫ ʢʦʞʥʦʤʫ ʨʷʜʽ 

ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 0,25 ʤ ʚʽʜ ʤʝʞʽ ʜʦʤʝʥʫ, ʟ ʷʢʦʾ ʧʦʯʠʥʘʣʦʩʷ ʛʦʨʽʥʥʷ, ʘ ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʨʷʜʘʤʠ ʩʪʘʥʦʚʠʣʘ 1,5 ʤ (ʜʠʚ. ʨʠʩ. 4.3).  

ɺʽʟʫʘʣʽʟʘʮʽʶ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʞʝʞʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ ʧʨʦʛʨʘʤʽ 

Smokeview. 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʚʠʟʥʘʯʘʣʠ ʚʽʟʫʘʣʴʥʦ ʫ Smokeview ʪʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʷʛʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʡʤʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʪʦʯʢʘʭ 

ʨʦʟʤʽʱʝʥʥʷ ʪʝʨʤʦʧʘʨ. 

ʊʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʞʝʞʽ ʦʙʤʝʞʫʚʘʣʠ 

ʚʝʣʠʯʠʥʦʶ 300 ʩ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ  ̔ʩʧʦʩʦʙʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʪʦʢʠ ʧʦʚʽʪʨʷ, ʜʣʷ ʛʘʩʽʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʧʨʦʚʦʜʠʣʠ ʜʣʷ 

ʦʙʧʨʠʩʢʫʚʘʯʘ Stihl SR 430 ʟ ʙʝʥʟʠʥʦʚʠʤ ʜʚʠʛʫʥʦʤ. ʇʽʜ ʯʘʩ ʙʝʟʚʽʪʨʷʥʦʾ ʧʦʛʦʜʠ ʥʘ 

ʚʽʜʢʨʠʪʽʡ ʜʽʣʷʥʮʽ ʥʘʤʽʪʠʣʠ ʣʽʥʽʾ ʥʘʧʨʷʤʢʽʚ ʧʦʪʦʢʫ 0̄, 30 ̄̔ 45 ̄(ʨʠʩ 4.4) ʪʘ ʥʘʥʝʩʣʠ ʥʘ 

ʥʠʭ ʧʦʟʥʘʯʢʠ ʟ ʢʨʦʢʦʤ 0,2 ʤ, ʧʦʯʠʥʘʶʯʠ ʟ ʪʦʯʢʠ ʚʠʭʦʜʫ ʧʦʚʽʪʨʷ ʟ ʦʙʧʨʠʩʢʫʚʘʯʘ ʥʘʟʦʚʥʽ. 
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ʈʠʩʫʥʦʢ 4.4 ï ʉʭʝʤʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʪʦʢʽʚ ʧʦʚʽʪʨʷ, ʩʬʦʨʤʦʚʘʥʠʭ ʙʝʥʟʠʥʦʚʠʤ 

ʦʙʧʨʠʩʢʫʚʘʯʝʤ 

 

ʐʚʠʜʢʽʩʪʴ ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʦʪʦʢʫ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʯʢʘʭ ʚʠʟʥʘʯʘʣʠ ʟ ʜʦʧʦʤʦʛʦʶ 

ʘʥʝʤʦʤʝʪʨʘ HOLDPEAK 866B.  

 

4.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽ ʜʦʩʪʦʚʽʨʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʥʘʧʨʷʤʢʘʭ ʬʨʦʥʪʫ, ʪʠʣʫ 

ʪʘ ʬʣʘʥʛʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ, ʚʠʩʦʪʫ ʧʦʣʫʤô̫ , ʰʠʨʠʥʫ ʩʤʫʛʠ ʛʦʨʽʥʥʷ 

ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʧʘʨʘʤʝʪʨʽʚ ʰʘʨʫ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

45̄  

30̄  

ɹʝʥʟʠʥʦʚʠʡ 

ʦʙʧʨʠʩʢʫʚʘʯ 

ʇʦʪʽʢ ʧʦʚʽʪʨʷ 

0,2 ʤ 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥ ̔ʜʦʩʣʽʜʞʝʥʥ ̫ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚô̫ ʥʠʭ 

ʧʦʞʝʞ [43] ʧʨʦʚʦʜʠʣʠ ʚ ʫʤʦʚʘʭ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ (ɺʽʥʥʠʮʴʢʘ ʦʙʣ.) ʥʘ ʨʽʚʥʠʥʥʽʡ 

ʤʽʩʮʝʚʦʩʪʽ 1-3 ʣʠʩʪʦʧʘʜʘ 2019 ʨ. ɺ ʮʝʡ ʯʘʩ ʟʘʚʝʨʰʠʚʩʷ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʽ 

ʪʨʘʚô̫ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʙʫʣʘ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ. 

ɺʽʪʝʨ ʻ ʦʜʥʠʤ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ 

ʨʦʟʚʠʪʦʢ ʧʦʞʝʞʽ. ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫ ʧʦʞʝʞʽ (ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪ̔ ʚʽʪʨʫ ʬʨʦʥʪ ʧʦʞʝʞʽ ʙʫʜʝ ʙʽʣʴʰ ʚʠʪʷʛʥʫʪʠʤ), ʘ ʟʤʽʥʘ ʥʘʧʨʷʤʢʫ ʧʨʘʢʪʠʯʥʦ 

ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʛʦʨʽʥʥʷ. ʉʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʣʽʪʢʫ ʚʘʨʽʶʶʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 3 ʜʦ 6 ʤ/ʩ, ʘ ʚʟʠʤʢʫ ʟʘʛʘʣʦʤ  

ʚʽʪʨʠ ʩʠʣʴʥʽʰʽ ʪʘ ʜʦʩʷʛʘʶʪʴ 5-8 ʤ/ʩ. ɺʧʣʠʚ ʤʽʩʮʝʚʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʤʝʥʰʽʡ ʰʚʠʜʢʦʩʪʽ ʚ ʟʦʥʽ ʤʽʰʘʥʠʭ ʣʽʩʽʚ, ʟʘʚʜʷʢʠ  

ʟʘʣʽʩʥʝʥʦʩʪʽ, ʪʘ ʙʽʣʴʰʽʡ ï ʫ ʩʪʝʧʦʚʽʡ ʪʘ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʘʭ. ʆʢʨʽʤ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʽʚ 

ʂʘʨʧʘʪ ʽ ʂʨʠʤʫ, ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ʢʨʘʾʥʠ, 

ʪʦʙʪʦ ɼʦʥʝʮʴʢʦʾ ʽ ʇʨʠʘʟʦʚʩʴʢʦʾ ʚʠʩʦʯʠʥ, ʙʝʨʝʛʽʚ ʤʦʨʽʚ ʽ ʚʦʜʦʩʭʦʚʠʱ [7]. 

ɼʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ ʥʝʙʝʟʧʝʢʠ ʻ ʟʜʘʪʥʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʪʨʦʤ ʽʩʢʦʨ ʪʘ 

ʧʘʣʘʶʯʠʭ ʯʘʩʪʠʥʦʢ. ʄʝʭʘʥʽʟʤ ʜʽʾ ʚʽʪʨʫ ʥʘ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʻ ʟʘʛʘʣʦʤ  

ʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ ʧʝʨʝʜʘʯʽ ʪʝʧʣʘ ʚ ʫʤʦʚʘʭ ʧʦʞʝʞʽ. 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʠʟʥʘʯʘʻ ʢʫʪ ʥʘʭʠʣʫ ʧʦʣʫʤô̫ , ʟʤʽʥʶʶʯʠ ʚʽʜʧʦʚʽʜʥʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʽʛʨʽʚʘʥʥʷ ʛʦʨʶʯʦʛʦ  

ʤʘʪʝʨʽʘʣʫ [59], ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ  ̔ʚʝʨʪʠʢʘʣʴʥʠʡ ʢʦʥʚʝʢʪʠʚʥ ̔ʧʦʪʦʢʠ ʧʦʚʽʪʨʷ ʡʦʛʦ 

ʦʭʦʣʦʜʞʫʶʪʴ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʩʪʘʥʦʚʠʣʘ  

ʚʽʜ 0 ʜʦ 10 ʤ/ʩ. 

ʊʝʤʧʝʨʘʪʫʨʘ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʧʨʷʤʝ ʩʦʥʷʯʥʝ ʧʨʦʤʽʥʥʷ, ʦʧʘʜʠ 

ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʟʤʽʥʶʶʯʠ ʡʦʛʦ ʚʦʣʦʛʽʩʪʴ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʜʥʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ʟʤʽʥʶʚʘʣʘʩʷ ʚʜʝʥʴ ʚʽʜ 7 ʜʦ 14ʉ̄, ʘ ʚʥʦʯʽ ʚʽʜ ï3 ʜʦ 12ʉ̄, ʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʚʽʜ 52 

ʜʦ 69% ʚʜʝʥʴ ʽ ʚʥʦʯʽ ʚʽʜ 72 ʜʦ 84%. 

ɺʦʣʦʛʽʩʪʴ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʚʘʛʦʚʠʤ 

ʤʝʪʦʜʦʤ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚʦʣʦʛʽʩʪʴ ʪʨʘʚʠ ʫ ʜʝʥʥʠʡ ʯʘʩ ʜʦʙʠ 

ʩʪʘʥʦʚʠʣʘ 20-22%, ʘ ʫ ʥʽʯʥʠʡ ï 30-35%. ɿʘʫʚʘʞʠʤʦ, ɦ ʦ ʚʦʣʦʛʽʩʪʴ ʩʫʭʠʭ ʨʦʩʣʠʥ ̒ 
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ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʦʶ ʪʘ ʟʥʠʞʫ̒ʪʴʩʷ ʟ ʚʠʩʦʪʦʶ ʚʽʜ ʧʦʚʝʨʭʥʽ ̌ ʨʫʥʪʫ, ʘ ʪʦʤʫ 

ʛʦʨʽʥʥʷ ʤʦʞʝ ̔ ʥʦʜʽ ʧʦʰʠʨʶʚʘʪʠʩʷ ʚʝʨʭʥʽʤ h ʘʨʦʤ ʪʨʘʚ, ʘ ʥʠʞʥʽ ʙʫʜʫʪʴ ʜʦʛʦʨʷʪʠ 

ʜʦʚʰʝ, ʘʙʦ ̔ ʥʝ ʟʛʦʨʷʪʴ. 

ɼʣ ̫ʦʧʠʩʫ ʛʫʩʪʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʰʢʘʣʫ ʆ. ɼʨʫʜʝ [127]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʽʩʦʚʠʭ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʣʫʯʥʠʤ ʚʣʘʩʪʠʚʘ 

ʚʠʩʦʢʘ ʛʫʩʪʦʪʘ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ, ʙʣʠʟʴʢʝ ʜʦ ʩʫʮʽʣʴʥʦʛʦ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʽ. ʅʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʨʦʩʣʠʥʠ ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʜʫʞʝ 

ʱʽʣʴʥʦ ʪʘ ʧʦʚʥʽʩʪʶ ʚʢʨʠʚʘʣʠ ʧʦʚʝʨʭʥʶ ̌ʨʫʥʪʫ.  

ɺʽʜ ɦʽʣʴʥʦʩʪʽ ʪʨʘʚ ʟʘʣʝʞʠʪʴ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ̫ʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʩʘ 

ʾʭ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ, ɦ ʦ ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ. ʅʘ 

ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʘʥʦʚʠʣʦ 4-5 ʪ/ʛʘ. 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʤʽʨʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤ ̒ 

ʚʠʩʦʪʘ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʨʦʩʣʠʥ, ʧʝʨʽʦʜʫ ʾ ʭ 

ʜʦʟʨʽʚʘʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʭ ̔ ̌ ʨʫʥʪʦʚʠʭ ʫʤʦʚ. ʋ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʟ ʨʽʟʥʦʶ ʚʠʩʦʪʦʶ. ɼʣ ̫

ʦʮʽʥʶʚʘʥʥʷ ʚʠʩʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʨʝʜʥ ̔

ʟʥʘʯʝʥʥʷ ʚʠʩʦʪ ʪʨʘʚ ʥʘ ʧʝʚʥʽʡ ʧʣʦʱʽ. ɼʦʩʣʽʜʥ ̔ʜʽʣʷʥʢʠ ʚʠʙʠʨʘʣʠ ̔ʟ ʩʝʨʝʜʥʴʦʶ 

ʚʠʩʦʪʦʶ ʪʨʘʚ 40 ʩʤ ̔ 60 ʩʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʜʝʥʥʠʡ ʪʘ ʥʽʯʥʠʡ ʯʘʩ ʜʦʙʠ. ɿʘʡʤʘʥʥʷ ʫ  

ʧʝʨʽʦʜ ʟ 19:00 ʚʝʯʦʨʘ ʜʦ 10:00 ʨʘʥʢʫ ʙʫʣʦ ʫʩʢʣʘʜʥʝʥʝ, ʘ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ 

ʧʝʨʝʚʘʞʥʦ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ. ʎʝ ʧʦʷʩʥʶʻʤʦ ʪʠʤ, ʱʦ ʪʨʘʚô̫ ʥʠʡ ʧʦʢʨʠʚ  

ʫʚʝʯʝʨʽ ʪʘ ʧʨʦʪʷʛʦʤ ʥʦʯʽ ʟʙʽʣʴʰʠʚ ʚʤʽʩʪ ʚʦʣʦʛʠ ʫ ʟʚô̫ ʟʢʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ɸ ʚʜʝʥʴ ʧʽʩʣʷ 10 ʛʦʜ ʟʘ ʷʩʥʠʭ  

ʫʤʦʚ ʪʘ ʥʘʷʚʥʦʩʪʽ ʚʽʪʨʫ ʚʦʣʦʛʽʩʪʴ ʪʨʘʚô̫ ʥʠʭ ʨʦʩʣʠʥ ʟʤʝʥʰʫʚʘʣʘʩʷ, ʱʦ ʩʧʨʠʷʣʦ ʾʭ 

ʟʘʡʤʘʥʥʶ ʪʘ ʧʦʰʠʨʝʥʥʶ ʚʦʛʥʶ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʥʝ 

ʚʽʜʙʫʚʘʣʦʩʷ. 

ʌʦʪʦʛʨʘʬʽʾ ʜʦʩʣʽʜʞʝʥ ɹʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ ʟʘ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.5. 
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ʘ)       ʙ) 

       

ʚ)       ʛ) 

     

ʜ)       ʝ) 

ʈʠʩʫʥʦʢ 4.5 ï ʇʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ: 

ʫ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ, ʰʚʠʜʢʽʩʪʴ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ:  

ʘ, ʙ ï 1-2 ʤ/ʩ; ʚ, ʛ ï2-4 ʤ/ʩ; ʜ, ʝ ï 4-6 ʤ/ʩ; ʻ, ʞ ï 6-8 ʤ/ʩ 
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)̒       ʞ) 

ʈʠʩʫʥʦʢ 4.5 (ʧʨʦʜʦʚʞʝʥʥʷ) 

 

ʇʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʽ ʫ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʜʦ ʥʘʧʨʷʤʢʫ 

ʚʽʪʨʫ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʛʦʨʽʥʥʷ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʘ ʥʝʚʠʩʦʢʦʶ, ʱʦ ʚʠʨʘʞʘʣʦʩʷ ʫ 

ʥʝʚʝʣʠʢʽʡ ʚʠʩʦʪʽ ʧʦʣʫʤôʷ (ʨʠʩ. 4.6). 

 

   

ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 4.6 ï ʇʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ:  

ʘ, ʙ ï ʧʨʦʪʠ ʚʽʪʨʫ 

 

ʋʟʘʛʘʣʴʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʥʘʯʝʥʴ ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ 

ʧʦʞʝʞʽ, ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʪʨʘʚôʷʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 0-8 ʤ/ʩ ʪʘ ʚʠʩʦʪ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ʽ 60 

ʩʤ ʫ ʜʝʥʥʠʡ ʧʝʨʽʦʜ ʜʦʙʠ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.1.  
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ʊʘʙʣʠʮʷ 4.1 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʫ ʜʝʥʥʠʡ ʯʘʩ ʜʦʙʠ ʜʣʷ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʝʡ 

ʚʽʪʨʫ ʪʘ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩ 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ʫ ʤ/ʭʚ  

ʟʘ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ, ʩʤ 

40 60 

0 - - 

1-2 2,5 3,1 

2-4 2,9 3,3 

4-6 3,1 9,3 

6-8 3,5 12,5 

 

ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʫʚʝʯʝʨʽ ʧʽʩʣʷ 19:00 ʟʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚʽʜ 0 ʜʦ 4 ʤ/ʩ ʛʦʨʽʥʥʷ 

ʪʨʘʚʠ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ, ʘ ʟʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚʽʜ 4 ʜʦ 10 ʤ/ʩ ʟʘʡʤʘʥʥʷ ʪʘ ʛʦʨʽʥʥʷ 

ʚʽʜʙʫʚʘʣʦʩʷ, ʘʣʝ ʣʠʰʝ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ ʟʘʧʘʣʶʚʘʥʥʷ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠ ʚ ʨʷʜ ʥʘ ʚʽʜʩʪʘʥʽ 0,5 ʤ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʨʴʦʭ ʜʞʝʨʝʣ 

ʟʘʡʤʘʥʥʷ ʚʜʘʚʘʣʦʩʷ ʧʽʜʧʘʣʠʪʠ ʪʨʘʚʫ ʪʘ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ, ʰʚʠʜʢʽʩʪʴ 

ʷʢʦʾ ʩʷʛʘʣʘ ʜʦ 10 ʤ/ʭʚ. 

ʇʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ̔ ʚ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʜʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʙʫʣʘ ʚ ʤʝʞʘʭ 0,5-0,7 ʤ/ʭʚ. 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ ʫ ʪʨʘʚô̫ ʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʚʦʣʦʛʦʩʪʽ ʪʨʘʚ, ʾʭ ʚʠʩʦʪʠ 

ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ [43]. ɻʦʨʽʥʥʷ ʤʦʞʝ ʧʦʰʠʨʶʚʘʪʠʩʷ ʽ ʫ ʥʘʧʨʷʤʢʫ, 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʜʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ. ʋ ʥʽʯʥʠʡ ʯʘʩ ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʪʨʘʚ, ʟʫʤʦʚʣʝʥʘ 

ʚʠʩʦʢʦʶ ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ ʪʘ ʥʠʟʴʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ, ʫʪʨʫʜʥʶʻ ʟʘʡʤʘʥʥʷ 

ʽ ʛʦʨʽʥʥʷ, ʧʨʦʪʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ ʧʦʪʫʞʥʠʭ ʜʞʝʨʝʣ ʟʘʡʤʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ 

ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ, ʘʣʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʽʪʨʫ. ʅʝʜʦʣʽʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʫ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʠʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʚʠʧʘʜʢʠ 

ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʟ ʧʨʠʯʠʥ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʛʦ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 

ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ, ʩʪʘʥ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʥʘʷʚʥʠʤ ʚʠʜʦʚʠʤ 

ʩʢʣʘʜʦʤ. 

 

4.3. ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚô̫ ʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʚʨʘʭʫʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚ ̔ʚʠʧʘʜʢʠ ʟʤʽʥʠ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ 

ʧʦʰʠʨʝʥʥʷ ʫ ʟʚô̫ ʟʢʫ ʟ ʪʨʫʜʥʦʱʘʤʠ ʪʘ ʧʦʜʝʢʫʜʠ ʥʝʤʦʞʣʠʚʽʩʪʶ ʾʭ ʟʘʜʘʥʥʷ ʧʽʜ ʯʘʩ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ̔  ʚʦʣʦʛʦʩʪʽ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ WFDS, ʷʢʝ ʻ ʨʦʟʰʠʨʝʥʥʷʤ 

FDS ʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ, ʷʢʘ ʦʧʠʩʫʻ ʧʨʦʮʝʩʠ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ 

ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ. ɸʧʨʦʙʦʚʘʥʘ ʜʣʷ ʪʨʘʚô̫ ʥʠʭ ʧʦʞʝʞ ʢʦʤʧôʁ ʪʝʨʥʘ ʤʦʜʝʣʴ WFDS, ʷʢʘ ʻ 

ʨʦʟʰʠʨʝʥʥʷʤ ʤʦʜʝʣʽ FDS, ʜʣʷ ʦʧʠʩʫ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʷʚʥʠʡ ʫ FDS ʤʝʭʘʥʽʟʤ ʯʘʩʪʦʢ. ʆʩʥʦʚʥʠʤ ʬʽʟʠʯʥʠʤ ʧʨʠʧʫʱʝʥʥʷʤ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʞʝʞ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʫ WFDS ̒ ʪʝ, ʱʦ ʛʦʨʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʥʘʜ ʧʦʚʝʨʭʥʝʚʠʤ ʰʘʨʦʤ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ [108]. 

ɼʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʫ FDS ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ 

ʯʠʩʝʣʴʥʦʛʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ [107], ʦʧʠʩʘʥʠʭ ʥʠʞʯʝ. 

ʈʽʚʥʷʥʥʷ ʧʝʨʝʥʝʩʝʥʥʷ ʦʧʠʩʫʻ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ ʤʘʩʦʚʽ ʯʘʩʪʢʠ Za (ʧʦʚʽʪʨʷ 

ZA, ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ZF ̔ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ Zp) 

”ὤ Ͻɳ”ὤἽ Ͻɳ”Ὀɳ ὤ ά ά ȟᴂᴂᴂ ,  (4.1) 

ʜʝ r ï ʛʫʩʪʠʥʘ, u=(u, v, w) ï ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ (ʯʘʩʪʢʠ), Da ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ, 

ά  ï h ʚʠʜʢʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʥʘʩʣʽʜʦʢ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʛʦʨʽʥʥʷ ̔  

ά ȟᴂᴂᴂ ï h ʚʠʜʢʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʢʨʘʧʝʣʴ ʯʘʩʪʦʢ. 
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ʈʽʚʥʷʥʥʷ 

”Ὤ Ͻɳ”ὬἽ
Ӷ
ή ή Ͻɳήᴂᴂ    (4.2) 

ʦʧʠʩʫʻ ʢʦʥʩʝʨʚʘʮʽʶ ʝʥʝʨʛʽʾ, ʫ ʷʢʦʤʫ Ὤ ï ʯʫʪʣʠʚʘ ʝʥʪʘʣʴʧʽʷ, ὴӶ ï ʬʦʥʦʚʠʡ ʪʠʩʢ, ʷʢʠʡ 

ʚʭʦʜʠʪʴ ʚ ʨʽʚʥʷʥʥʷ ʩʪʘʥʫ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ὴӶ , ʜʝ R ï ʫʥʽʚʝʨʩʘʣʴʥʘ ʛʘʟʦʚʘ ʩʪʘʣʘ, 

T ï ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ή  ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʟ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ 

ʚʥʘʩʣʽʜʦʢ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ, ή  ï ʝʥʝʨʛʽʷ, ʧʝʨʝʥʝʩʝʥʘ ʫ ʢʨʘʧʣʶ ʯʠ ʯʘʩʪʢʫ, ή  ï 

ʢʦʥʜʫʢʪʠʚʥʠʡ, ʜʠʬʫʟʽʡʥʠʡ ʽ ʨʘʜʽʘʮʽʡʥʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ. 

ʈʽʚʥʷʥʥʷ ʢʦʥʩʝʨʚʘʮʽʾ ʤʦʤʝʥʪʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

Ἵ
Õ ‫ Ὄɳ ὴɳ ” ” Ὣ Ὢ Ͻɳ†,  (4.3) 

ʜʝ ὴ ï ʟʙʫʨʝʥʥʷ ʪʠʩʢʫ, g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, Ὢ ï ʩʠʣʘ ʦʧʦʨʫ, ʷʢʫ ʯʠʥʷʪʴ 

ʯʘʩʪʢʠ ʪʘ ʢʨʘʧʣʽ, † ï ʚôʷʟʢʠʡ ʩʪʨʝʩ, ” ï ʧʦʯʘʪʢʦʚʘ ʛʫʩʪʠʥʘ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ ʚʥʘʩʣʽʜʦʢ ʛʦʨʽʥʥʷ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

ή В ά ЎὬȟ,     (4.4) 

ʜʝ ЎὬȟ  ï ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʫʚʘʥʥʷ ʪʝʧʣʦʪʠ ʢʦʞʥʦʶ ʯʘʩʪʢʦʶ. 

ɺʠʜʽʣʝʥʥʷ ʪʝʧʣʘ ʚʥʘʩʣʽʜʦʢ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 

ή Ὧὼ Ὗὼ τ“Ὅὼ ,    (4.5) 

ʜʝ Ὧὼ ï ʢʦʝʬʽʮʽʻʥʪ ʘʙʩʦʨʙʮʽʾ,  Ὅὼ ï ʜʞʝʨʝʣʦ, Ὗὼ ᷿ ὍὼȟίὨίᴂ, ʘ ʬʫʥʢʮʽʷ 

Ὅὼȟί ʻ ʨʦʟʚôʷʟʢʦʤ ʨʽʚʥʷʥʥʷ 

ίϽɳὍὼȟί Ὧὼ Ὅὼ Ὅὼȟί . 

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ (4.1)-(4.5) ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʧʨʦʛʨʘʤʽ FDS ʯʠʩʝʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʥʘ ʚʫʟʣʘʭ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʽʪʢʠ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʤʫ ʜʦʤʝʥʽ, ʫ ʷʢʦʤʫ ʟʘʜʘʻʪʴʩʷ 

ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʥʘʚʢʦʣʠʰʥʽʭ ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʪʘ ʬʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʚʠʜʫ ʨʦʩʣʠʥ, ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʛʘʣʦʤ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʪʨʘʚ 

ʦʢʨʝʤʦ. ɸʣʝ ʫ ʟʚôʷʟʢʫ ʽʟ ʟʥʘʯʥʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ 
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ʜʦʩʣʽʜʠʤʦ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʜʣʷ ʦʜʥʽʻʾ ʟ ʦʙʨʘʥʠʭ ʥʘʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʨʦʩʣʠʥ ï ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ, ʷʢʦʤʫ ʚʣʘʩʪʠʚʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʘ ʪʣʽʥʥʷ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʤʠ ʧôʷʪʠ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ ʧʦʰʠʨʝʥʠʡ ʧʨʘʢʪʠʯʥʦ ʚʩʶʜʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘ ʨʽʚʥʠʥʽ ʽ ʚ ʛʽʨʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʫ ʜʠʢʽʡ ʧʨʠʨʦʜʽ ʪʘ ʥʘ ʟʝʤʣʷʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʦʤʫ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʟ 

ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʦʞʝʞ ʧʨʦʚʝʜʝʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʮʽʻʾ ʨʦʩʣʠʥʠ ʜʣʷ 

ʨʽʟʥʠʭ ʚʠʩʦʪ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʡʤʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ [45] ʧʨʦʚʦʜʠʣʠ ʜʣʷ 

ʜʽʣʷʥʦʢ, ʚʢʨʠʪʠʭ ʧʠʨʽʻʤ ʧʦʚʟʫʯʠʤ ʽʟ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ ʚʽʜ 20 ʜʦ 100 ʩʤ ʟ 

ʽʥʪʝʨʚʘʣʦʤ 20 ʩʤ. ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ  ʟʥʘʯʝʥʥʷʤʠ 0, 1, 2, 3, 4, 6, 8 ʤ/ʩ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʪʨʘʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʨʦʙʠʣʠ ʧʝʚʥʽ ʧʨʠʧʫʱʝʥʥʷ, ʟʦʢʨʝʤʘ: 

- ʙʽʯʥʽ ʪʘ ʚʝʨʭʥʷ ʛʨʘʥʽ ʦʙʯʠʩʣʶʚʘʥʦʛʦ ʜʦʤʝʥʫ  ̒ ʚʽʜʢʨʠʪʠʤʠ ʜʣʷ 

ʢʦʥʚʝʢʪʠʚʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʨʘʜʽʘʮʽʡʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʥʠʞʥʷ ʛʨʘʥʴ ï ʟʘʢʨʠʪʘ  ̔ʪʝʧʣʦʽʟʦʣʴʦʚʘʥʘ; 

- ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʘʥʦʚʠʪʴ 20̄ ʉ; 

- ʪʨʘʚôʷʥʝ ʧʦʢʨʠʪʪʷ  ̒ ʰʘʨʦʤ ʦʜʥʦʨʽʜʥʦʛʦ ʟʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʫ ʬʦʨʤʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʚʠʩʦʪʘ ̫ ʢʦʛʦ ʜʦʨʽʚʥʶʻ 

ʚʠʩʦʪʽ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ; 

- ʛʫʩʪʠʥʘ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ, 

ʚʦʣʦʛʽʩʪʴ ʫ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ  ̒ʩʪʘʣʠʤʠ ʚʝʣʠʯʠʥʘʤʠ; 

- ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʧʨʷʤʢʦʤ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ, ʘ ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʟ ʚʠʩʦʪʦʶ. 

ʇʦʯʘʪʢʦʚʽ ʜʘʥʽ ï ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʙʠʨʘʣʠ 

ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ  

ʧʦʢʘʟʥʠʢʽʚ (ʪʘʙʣ. 4.2). 
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ʊʘʙʣʠʮʷ 4.2 

ʇʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ 

ʇʦʯʘʪʢʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʉ̄ 

ɺʽʜʥʦʰʝʥʥʷ 

ʧʣʦʱʽ 

ʧʦʚʝʨʭʥʽ ʜʦ 

ʦʙôʻʤʫ, ʤï1 

ɺʦʣʦʛʽʩʪʴ, 

% 

ʑʽʣʴʥʽʩʪʴ, 

ʢʛ/ʤ3 

ʅʘʩʠʧʥʘ 

ʱʽʣʴʥʽʩʪʴ, 

ʢʛ/ʤ3 

20 4000 6 514 0,626 

 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʜʘʚʘʣʠ ʧʦʯʘʪʢʦʚʫ ʚʦʣʦʛʽʩʪʴ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ 6%, ʦʩʢʽʣʴʢʠ 

ʪʘʢʘ ʥʠʟʴʢʘ ʚʦʣʦʛʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʧʦʩʫʭʠ ʪʘ ʟʫʤʦʚʣʶʻ ʟʥʘʯʥʽ 

ʤʘʩʰʪʘʙʠ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʽ ʪʨʫʜʥʦʱʽ ʾʭ ʛʘʩʽʥʥʷ. 

ʍ̔ ʤʽʯʥʠʡ ʩʢʣʘʜ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘʜʘʚʘʣʠ ʫ 

ʚʠʛʣʷʜʽ ʬʦʨʤʫʣʠ ʉ3,4ʅ6,2ʆ2,5, ʧʠʪʦʤʫ ʪʝʧʣʦʪʫ ʟʛʦʨʷʥʥʷ ï 17700 ʢɼʞ/ʢʛ, ʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ ï 500 

ʢɺʪ/ʤ2 [12]. ɯʥʰʽ ʬʽʟʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʚʘʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ [49] ʪʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [8]. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞʽ ʤʘʻ ʚʽʪʝʨ. ʋ [74] 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ ʚ ʤʝʞʘʭ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ʚʠʥʠʢʘʶʪʴ ʧʦʪʦʢʠ, 

ʰʚʠʜʢʽʩʪʴ, ʷʢʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʟʙʽʣʴʰʝʥʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʞʝʞʽ. 

ʇʨʦʪʝ ʥʝ ʟʘʚʞʜʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʞʝʞʽ ʩʧʨʠʷ̒  ʧʨʦʮʝʩʘʤ ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʟ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʠʯʠʥ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʙʫʣʦ ʚʠʷʚʠʪʠ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ 

ʧʦʞʝʞʽ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʨʦʩʪʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ 

ʧʦʢʨʠʚʫ ï ʘ, ʦʪʞʝ, ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʛʦʨʶʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʽʷ ʚʽʪʨʫ ʨʦʟʧʦʯʠʥʘʣʘʩʷ 

ʥʘ 0,5 ʩ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʪʨʠʚʘʣʘ ʧʦʩʪʽʡʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ WFDS ʟʙʝʨʽʛʘʻ ʫ ʚʠʭʽʜʥʠʭ ʬʘʡʣʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʦʤʘʥʜ, ʥʘʚʝʜʝʥʠʭ ʫ ʚʭʽʜʥʦʤʫ ʬʘʡʣʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ 

ʧʝʨʝʙʽʛʫ ʧʦʞʝʞʽ ʫ ʚʭʽʜʥʦʤʫ ʬʘʡʣʽ ʟʘʜʘʚʘʣʠ ʚʠʚʝʜʝʥʥʷ ʤʦʤʝʥʪʫ ʯʘʩʫ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʟʥʘʯʝʥʴ ʪʝʨʤʦʧʘʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʽʜ ʧʦʞʝʞʽ. ɺʠʩʦʪʫ ʧʦʣʫʤôʷ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʫ  ʧʨʦʛʨʘʤʽ Smokeview (ʨʠʩ. 4.7). 
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ʘ) ʙ) 

 
 

ʚ) ʛ) 

 

ʜ) 

 

ʈʠʩʫʥʦʢ 4.7 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʥʘ ʜʦʩʣʽʜʥʽʡ 

ʜʽʣʷʥʮʽ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʫ ʧʨʦʛʨʘʤʽ Smokeview:  

ʘ ï 20 ʩʤ; ʙ ï 40 ʩʤ; ʚ ï 60 ʩʤ; ʛ ï 80 ʩʤ; ʜ ï 100 ʩʤ 

 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʽ ʫ ʚʠʭʽʜʥʠʭ ʬʘʡʣʘʭ, ʘʥʘʣʽʟʫʚʘʣʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʧʦʞʝʞʽ ʟʘ ʯʠʩʣʦʚʠʤʠ ʜʘʥʠʤʠ, ʘ ʪʘʢʦʞ, ʦʩʢʽʣʴʢʠ 

ʥʘʡʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦʩʝʨʝʜʠʥʽ ʜʽʣʷʥʢʠ, 
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ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʪʝʨʤʦʧʘʨʘʭ ʩʝʨʝʜʥʴʦʛʦ ʨʷʜʫ ʟʦʙʨʘʞʘʣʠ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʘʙʣʠʯʥʠʤʠ ʜʘʥʠʤʠ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ. ʇʨʠʢʣʘʜ ʪʘʢʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ 

ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 20 ʩʤ ʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 2 ʤ/ʩ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.8. 

 

 

ʈʠʩʫʥʦʢ 4.8 ï ɿʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʟʥʘʯʝʥʠʭ ʪʝʨʤʦʧʘʨʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʨʷʜʫ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʥʘ ʜʽʣʷʥʮʽ ʟ ʚʠʩʦʪʦʶ ʪʨʘʚôʷʥʦʛʦ 

ʧʦʢʨʠʚʫ 20 ʩʤ ʽ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ 2 ʤ/ʩ 

 

ɸʥʘʣʽʟ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʽʚ ʢʦʞʥʦʾ ʟ ʪʝʨʤʦʧʘʨ ʩʝʨʝʜʥʴʦʛʦ ʨʷʜʫ 

ʟʜʽʡʩʥʶʚʘʣʠ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʥʝʩʝʥʠʭ ʥʘ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ ʪʦʯʦʢ, 

ʦʜʥʽʻʶ ʟ ʢʦʦʨʜʠʥʘʪ ʷʢʠʭ ʻ ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ ʽʥʰʦʶ ï ʤʦʤʝʥʪ ʯʘʩʫ. 

ʇʨʠʢʣʘʜ ʪʘʢʦʛʦ ʛʨʘʬʽʢʘ ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 20 ʩʤ ʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 2 

ʤ/ʩ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.9. 
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ʈʠʩʫʥʦʢ 4.9 ï ɿʘʣʝʞʥʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʯʘʩʫ ʜʣʷ ʪʝʨʤʦʧʘʨ 

ʩʝʨʝʜʥʴʦʛʦ ʨʷʜʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʥʘ ʜʽʣʷʥʮʽ ʟ 

ʚʠʩʦʪʦʶ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 20 ʩʤ ʽ ʰʚʠʜʢʽʩʪʶ ʚʽʪʨʫ 2 ʤ/ʩ 

 

ʄʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʮʴʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʻ 810,9̄ʉ, 

ʷʢʝ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘ 17,1 ʩ. ʊʝʤʧʝʨʘʪʫʨʫ ʧʦʥʘʜ 700ʉ̄ ʬʽʢʩʫʚʘʣʠ 5 ʨʘʟʽʚ ʫ ʽʥʪʝʨʚʘʣʽ 

ʯʘʩʫ ʚʽʜ 13 ʜʦ 23 ʩ, ʚʽʜ 600 ʜʦ 700ʉ̄ ï 13 ʨʘʟʽʚ ʫ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 5 ʜʦ 25 ʩ, ʚʽʜ 500 ʜʦ 

600̄ ʉ ï 7 ʨʘʟʽʚ ʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʚʽʜ 3 ʜʦ 23 ʩ, ʚʽʜ 400 ʜʦ 500ʉ̄ ï 14 ʨʘʟʽʚ ʫ ʽʥʪʝʨʚʘʣʽ 

ʯʘʩʫ ʚʽʜ 3 ʜʦ 24 ʩ, ʚʽʜ 300 ʜʦ 400ʉ̄ ï 13 ʨʘʟʽʚ ʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʚʽʜ 6 ʜʦ 26 ʩ, ʘ ʚʽʜ 200 

ʜʦ 300ʉ̄ ï ʨʝʰʪʫ ʨʘʟʽʚ ʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʚʽʜ 3 ʜʦ 22 ʩ. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʧʦʢʘʟʥʠʢʘʤʠ 

ʪʝʨʤʦʧʘʨ ʪʘ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʣʠ ʤʦʤʝʥʪʠ ʟʘʡʤʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʦʯʘʪʢʫ ʽ 

ʟʘʚʝʨʰʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʪʨʘʚôʷʥʠʤ ʧʦʢʨʠʚʦʤ. ɿʦʢʨʝʤʘ ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʮʽ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʦʩʪʘʥʥʴʦʶ ʪʘ ʧʝʨʰʦʶ 

ʪʝʨʤʦʧʘʨʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʦʜʥʦʤʫ ʨʷʜʽ, ʜʦ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ 

ʚʽʜʙʫʚʘʣʦʩʴ ʟʘʡʤʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘ ʥʘʡʰʚʠʜʰʠʤ ʜʦʩʷʛʥʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʡʤʘʥʥʷ ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʟ ʪʝʨʤʦʧʘʨ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʜʥʘʢʦʚʽʡ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʙʽʯʥʦʾ ʛʨʘʥʽ, ʟʽ ʩʪʦʨʦʥʠ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ. ɿʘ 
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ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ 

ʧʦʞʝʞʽ (ʪʘʙʣ. 4.3). 

 

ʊʘʙʣʠʮʷ 4.3 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʥʘ ʧʨʦʙʥʽʡ ʜʽʣʷʥʮʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʐʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ, ʤ/ʩ 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʫ ʤ/ʭʚ  

ʟʘ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ, ʩʤ 

20 40 60 80 100 

0 - - 5,23 6,96 14,96 

1 - 16,91 19,31 20,11 19,50 

2 19,79 20,00 24,38 25,32 21,77 

3 23,21 27,46 21,15 26,00 22,94 

4 - - - - - 

6 - - - - - 

8 - - - - - 

 

ʋ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ 

ʚʽʜʙʫʚʘʣʠʩʷ ʥʝ ʟʘʚʞʜʠ, ʦʩʢʽʣʴʢʠ ʟʘ ʜʝʷʢʠʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʚʠʩʦʪʠ 

ʧʦʣʫʤôʷ ʚʦʛʦʥʴ ʟʛʘʩʘʚ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 4.3, ʰʚʠʜʢʝ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ 

ʧʨʠʪʘʤʘʥʥʝ ʜʣʷ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 2-3 ʤ/ʩ. ɿʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 0 ʤ/ʩ ʧʦʞʝʞʘ 

ʧʦʰʠʨʶʚʘʣʘʩʴ ʜʣʷ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʪʦʶ 60 ʩʤ ʽ ʙʽʣʴʰʝ, ʘ ʟʘ 4 ʤ/ʩ ï ʥʝ 

ʧʦʰʠʨʶʚʘʣʘʩʴ, ʧʨʠʯʦʤʫ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʧʨʠʧʠʥʷʚʩʷ. ɿʦʢʨʝʤʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ 

ʛʦʨʽʥʥʷ ʪʨʘʚʠ ʚʠʩʦʪʦʶ 20 ʩʤ ʧʨʠʧʠʥʷʣʦʩʴ ʥʘ 5-6 ʩ ʚʽʜ ʤʦʤʝʥʪʫ ʧʽʜʧʘʣʫ, ʘ ʜʣʷ ʪʨʘʚʠ 

ʚʠʩʦʪʦʶ 40 ʩʤ ï ʥʘ 9-10 ʩ. ʅʘʡʙʽʣʴʰʦʶ ʻ ʰʚʠʜʢʽʩʪʴ ʧʦʞʝʞʽ ʟʘ ʚʠʩʦʪʦʶ ʪʨʘʚôʷʥʦʛʦ 
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ʧʦʢʨʠʚʫ 40 ʩʤ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3 ʤ/ʩ, ʘ ʥʘʡʤʝʥʰʦʶ ï ʟʘ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ 

ʧʦʢʨʠʚʫ 60 ʩʤ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 0 ʤ/ʩ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ 4 ʤ/ʩ ʽ ʙʽʣʴʰʝ ʛʦʨʽʥʥʷ ʪʨʘʚʠ ʚʽʜʙʫʚʘʣʦʩ ̫ ʚʧʨʦʜʦʚʞ ʯʘʩʫ ʜʽʾ ʜʞʝʨʝʣʘ 

ʟʘʧʘʣʶʚʘʥʥʷ, ʷʢʠʡ ʩʪʘʥʦʚʠʚ 5 ʩ. ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʧʦʞʝʞʥʘ 

ʥʝʙʝʟʧʝʢʘ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ, ʚʠʨʘʞʝʥʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3 

ʤ/ʩ, ʱʦ ʚ ʧʦʥʘʜ 5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʩʦʪʦʶ ʪʨʘʚʠ 60 ʩʤ 

ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ [44]. 

ʆʩʢʽʣʴʢʠ WFDS ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʬʦʨʤʫʚʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʦʪʨʠʤʘʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʙʫʜʦʚʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʫʩʝʨʝʜʥʝʥʦʛʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ 

ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʚʽʜ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʟʤʽʥʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʚ 

ʜʽʘʧʘʟʦʥʽ 0-3 ʤ/ʩ (ʨʠʩ. 4.10). 

 

ʈʠʩʫʥʦʢ 4.10 ï ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪ̔ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʥʘ 

ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ʚʽʜ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʟʥʘʯʝʥʴ ʚʽʪʨʫ  

ʚ ʜʽʘʧʘʟʦʥʽ 0-3 ʤ/ʩ 
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ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʾ h ʚʠʜʢʦʩʪʽ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ ʚʽʜ ʚʠʩʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ 

ʧʦʢʨʠʚʫ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ  

v = 0,0001h3ï0,0251h2+1,3591h+0,7772    (4.6) 

ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ R2= 0,9572, ʜʝ v ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ, ʤ/ʭʚ, h ï ʚʠʩʦʪʘ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ, ʩʤ. 

ɼʣʷ ʟʥʘʯʝʥʴ ʚʽʪʨʫ ʚ ʜʽʘʧʘʟʦʥʽ 0-3 ʤ/ʩ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ ʟʘ 

ʚʠʩʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 20-40 ʩʤ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 21,5 ʤ/ʭʚ, ʧʨʦʪʝ 

ʜʣʷ ʚʠʩʦʪ ʫ ʜʽʘʧʘʟʦʥʽ 40-100 ʩʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 19,5-19,8 ʤ/ʭʚ. 

ʇʦʙʫʜʫʻʤʦ ʪʘʢʦʞ ʬʫʥʢʮʽʶ ʣʽʥʽʡʥʦʾ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ, ʷʢʘ ʦʧʠʩʫʻ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʪʘ ʚʠʩʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ. ʎʷ ʬʫʥʢʮʽʷ ʤʘʻ ʚʠʛʣʷʜ 

ὺ τȟχψρρὺ πȟπσςσὬωȟτςυρ,     (4.7) 

ʜʝ vB ï hʚʠʜʢʽʩʪʴ ʚʽʪʨʫ. ʂʦʝʬʽʮʽʻʥʪ ʘʧʨʦʢʩʠʤʘʮʽʾ R2 ʩʪʘʥʦʚʠʪʴ 0,72 ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʦʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ʜʣʷ ʽʥʰʠʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʚʠʩʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ 

ʧʦʢʨʠʚʫ. 

ʇʽʜ ʯʘʩ ʪʨʘʚô̫ ʥʦʾ ʧʦʞʝʞʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ ʫ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʘ ʟʘʣʝʞʠʪʴ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜ ʾʭ ʚʦʣʦʛʦʩʪʽ ʽ ʪʝʧʣʦʪʚʦʨʥʦʾ 

ʟʜʘʪʥʦʩʪʽ [9]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ WFDS ̒  ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ ʚ ʧʨʦʮʝʩʽ ʛʦʨʽʥʥʷ ʫ ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ. ɿʘʣʝʞʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʚʽʜ ʯʘʩʫ ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 20 ʩʤ ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 4.11.  

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ, ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 2 ʤ/ʩ ʽ 3 ʤ/ʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʡʞʝ 

ʦʜʥʘʢʦʚʝ ʟʨʦʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʽʜ ʧʦʯʘʪʢʫ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʜʦ 13,5 ʩ, 

ʧʨʦʪʝ ʫ ʚʠʧʘʜʢʫ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 2 ʤ/ʩ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʥʝʟʥʘʯʥʦ, 

ʢʦʣʠʚʘʶʯʠʩʴ ʫ ʤʝʞʘʭ 2589-3267 ʢɺʪ ʘʞ ʜʦ 29 ʩ, ʘ ʜʘʣʽ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ. ɿʘ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ 3 ʤ/ʩ, ʧʦʯʠʥʘʶʯʠ ʟ 13,5 ʩ ʟʨʦʩʪʘʥʥʷ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʽ ʜʦʩʷʛʘʻ 
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ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ 5580 ʢɺʪ ʥʘ 17,1 ʩ, ʘ ʜʘʣʽ, ʥʝʟʥʘʯʥʦ ʢʦʣʠʚʘʶʯʠʩʴ, ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ 

ʟʥʠʞʫʻʪʴʩʷ, ʧʨʠʯʦʤʫ  ʟʘʛʘʣʦʤ ʥʘ 4 ʩ ʨʘʥʽʰʝ, ʥʽʞ ʟʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 2 ʤ/ʩ. 

 

 

ʈʠʩʫʥʦʢ 4.11 ï ɿʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʽʜ ʧʦʞʝʞʽ 

ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʪʦʶ 20 ʩʤ ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 2 ʤ/ʩ ʽ 3 ʤ/ʩ 

 

ɼʣʷ ʚʠʩʦʪʠ ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ʟʘʣʝʞʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʽʜ 

ʯʘʩʫ ʟʘ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 1 ʤ/ʩ, 2 ʤ/ʩ ʽ 3 ʤ/ʩ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.12. 

 

ʈʠʩʫʥʦʢ 4.12 ï ɿʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʽʜ ʧʦʞʝʞʽ 

ʪʨʘʚô̫ ʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʪʦʶ 40 ʩʤ ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 1 ʤ/ʩ, 2 ʤ/ʩ ʽ 3 ʤ/ʩ 
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ɿʘʛʘʣʦʤ ʧʦʚʝʜʽʥʢʘ ʛʨʘʬʽʢʽʚ ʻ ʩʭʦʞʦʶ ʜʦ ʟʘʣʝʞʥʦʩʪʝʡ, ʦʪʨʠʤʘʥʠʭ ʜʣʷ 

ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 20 ʩʤ, ʦʜʥʘʢ ʧʝʨʰʠʡ ʤʘʢʩʠʤʫʤ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʜʣʷ 

ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 1, 2 ʽ 3 ʤ/ʩ ʻ ʙʽʣʴʰʠʤ ʽ ʩʪʘʥʦʚʠʪʴ, ʚʽʜʧʦʚʽʜʥʦ, 5281 ʢɺʪ, 9299 

ʢɺʪ ʽ 12168 ʢɺʪ, ʘ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜ ʧʦʯʘʪʢʫ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʤʦʤʝʥʪʫ ʡʦʛʦ 

ʜʦʩʷʛʥʝʥʥʷ ʻ ʤʝʥʰʦʶ. 

ʅʘ ʨʠʩ. 4.13 ʥʘʚʝʜʝʥʦ ʘʥʘʣʦʛʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʧʘʜʢʫ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ 

ʧʦʢʨʠʚʫ 60 ʩʤ ʽ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 0, 1, 2 ʽ 3 ʤ/ʩ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʢʩʠʤʘʣʴʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʴ ʧʝʨʰʦʛʦ ʤʘʢʩʠʤʫʤʫ ʜʣʷ ʰʚʠʜʢʦʩʪʝʡ 

ʚʽʪʨʫ 0 ʤ/ʩ, 1 ʤ/ʩ ʽ 2 ʤ/ʩ, ʚʽʜʧʦʚʽʜʥʦ 5354 ʢɺʪ, 9561 ʢɺʪ ʽ 13706 ʢɺʪ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʚʽʪʨʫ (ʰʚʠʜʢʽʩʪʴ 0 ʤ/ʩ) ʜʨʫʛʠʡ ʤʘʢʩʠʤʫʤ ʜʦʩʷʛʘʻʪʴʩʷ ʧʽʟʥʽʰʝ ʽ ʧʝʨʝʚʠʱʫʻ 

ʧʝʨʰʠʡ. 

 

ʈʠʩʫʥʦʢ 4.13 ï ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʦʞʝʞʽ 

ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʪʦʶ 60 ʩʤ ʽ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ  

0 ʤ/ʩ, 1 ʤ/ʩ, 2 ʤ/ʩ ʽ 3 ʤ/ʩ 

 

ɼʣʷ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʪʦʶ 80 ʩʤ ʪʘ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 0, 1, 2 ʽ 3 ʤ/ʩ 

ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚ ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4.14. 
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ʈʠʩʫʥʦʢ 4.14 ï ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʦʞʝʞʽ 

ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʪʦʶ 80 ʩʤ ʽ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ  

0 ʤ/ʩ, 1 ʤ/ʩ, 2 ʤ/ʩ ʽ 3 ʤ/ʩ 

 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʘʭ ʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ, 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʟʨʦʩʪʘʻ ʜʦ ʧʝʨʰʦʛʦ ʤʘʢʩʠʤʫʤʫ, ʘ ʜʘʣʽ ʟʘʟʥʘʻ ʢʦʣʠʚʘʥʴ ʽ ʜʦʩʷʛʘʻ 

ʜʝʱʦ ʤʝʥʰʦʛʦ ʟʘ ʚʝʣʠʯʠʥʦʶ ʜʨʫʛʦʛʦ ʤʘʢʩʠʤʫʤʫ ʟʘ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 1 ʤ/ʩ, 2 ʤ/ʩ 

ʽ 3 ʤ/ʩ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʟʨʦʩʪʘʥʥʷ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ʡʜʝ ʧʦʚʽʣʴʥʽʰʝ, ʜʦʩʷʛʘʻ ʧʝʨʰʦʛʦ ʤʘʢʩʠʤʫʤʫ ʽ ʜʘʣʽ ʜʨʫʛʦʛʦ, 

ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʧʝʨʝʚʠʱʫʻ ʧʝʨʰʠʡ.  

ɼʣʷ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 100 ʩʤ ʽ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ 0, 1, 2 ʽ 3 ʤ/ʩ 

ʟʘʣʝʞʥʦʩʪʽ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʽʜ ʧʦʞʝʞʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.15. 

ɿʘʣʝʞʥʦʩʪʽ ʪʘ ʾʭ ʧʦʚʝʜʽʥʢʘ ʜʣʷ ʧʦʞʝʞʽ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʪʦʶ 100 ʩʤ 

ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʽ ʜʦ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʠʩʦʪʘ ʩʪʘʥʦʚʠʪʴ 80 ʩʤ. 
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ʈʠʩʫʥʦʢ 4.15 ï ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʯʘʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʦʞʝʞʽ 

ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚʠʩʦʪʦʶ 100 ʩʤ ʽ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ  

0 ʤ/ʩ, 1 ʤ/ʩ, 2 ʤ/ʩ ʽ 3 ʤ/ʩ 

 

ʗʢ ʟʘʛʘʣʦʤ ʚʠʜʥʦ ʟ ʫʩʽʭ ʛʨʘʬʽʢʽʚ ʥʘ ʨʠʩ. 4.6-4.10, ʧʦʪʫʞʥʽʩʪʴ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚʽʜ ʧʦʞʝʞ ̔ʟʨʦʩʪʘʻ ʟ ʯʘʩʦʤ, ʘ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʦʛʥʝʤ ʜʽʣʷʥʢʠ 

ʩʧʘʜʘʻ, ʜʦʩʷʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʦʜʥʦʛʦ-ʜʚʦʭ ʤʘʢʩʠʤʫʤʽʚ. ɼʣʷ ʩʪʘʣʦʾ ʚʠʩʦʪʠ 

ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʮʷ ʚʝʣʠʯʠʥʘ ʥʘʙʫʚʘʻ ʙʽʣʴʰʠʭ 

ʟʥʘʯʝʥʴ ʽ ʜʝʱʦ ʰʚʠʜʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʽʛ ʧʦʞʝʞʽ, ʘ ʪʦʤʫ ʧʦʪʫʞʥʽʩʪʴ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʜʣʷ ʚʠʱʠʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʩʧʘʜʘʻ ʪʘʢʦʞ ʰʚʠʜʰʝ. 

ɿʘʫʚʘʞʠʤʦ ʪʘʢʦʞ, ʱʦ ʟʘ ʦʜʥʘʢʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʟʨʦʩʪʘʶʪʴ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ 

ʧʦʢʨʠʚʫ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 19146,5 ʢɺʪ ʟʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3 ʤ/ʩ 

ʪʘ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 80 ʤ ʽ ʜʝʱʦ ʟʤʝʥʰʫʶʪʴʩʷ ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ 

ʧʦʢʨʠʚʫ 100 ʩʤ, ʜʦʩʷʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ 16957,9 ʢɺʪ. ʎʝ 

ʧʦʷʩʥʶʻʤʦ ʪʠʤ, ʱʦ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚʦʛʦʥʴ 

ʧʦʰʠʨʶʻʪʴʩʷ ʽ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʽʜʽʛʨʽʚʘʶʯʠ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʧʝʨʝʜ 

ʟʘʡʤʘʥʥʷʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʝʥʝʨʛʽʾ. 

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʫ WFDS ʧʨʦʮʝʩʽʚ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ 

ʥʘ ʜʽʣʷʥʢʘʭ, ʚʢʨʠʪʠʭ ʧʠʨʽʻʤ ʧʦʚʟʫʯʠʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʧʦʞʝʞʥʘ 

ʥʝʙʝʟʧʝʢʘ ʟʘ ʰʚʠʜʢʽʩʪʶ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʚʠʩʦʪʠ 
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ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3 ʤ/ʩ ʪʘ ʧʦʥʘʜ ʚ 5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʩʦʪʦʶ ʪʨʘʚ 60 ʩʤ ʪʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ. ʇʨʠ ʮʴʦʤʫ 

ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʷʛʘʻ ʟʥʘʯʝʥʴ ʧʦʥʘʜ 800̄ ʉ, ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 80 ʩʤ ʽ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

3 ʤ/ʩ ʪʘ ʩʪʘʥʦʚʠʪʴ 19146,5 ʢɺʪ. 

 

4.4. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʧʨʠʧʠʥʝʥʥʷ 

ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ɿʘʧʦʙʽʛʘʥʥʷ ʪʨʘʚôʷʥʠʤ ʧʦʞʝʞʘʤ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʽ ʧʦʰʠʨʝʥʥʶ ʛʦʨʽʥʥʷ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʨʠʪʦʨʽʡ ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ ʦʩʝʨʝʜʢʽʚ 

ʟʘʡʤʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʽ ʥʘʚʯʘʥʴ ʡ ʽʥʰʠʭ ʬʦʨʤ ʧʽʜʛʦʪʦʚʢʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ 

ʜʦ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞ, ʘ ʪʘʢʦʞ ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʨʦʟôʷʩʥʶʚʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ 

ʛʨʫʧʘʤʠ ʥʘʩʝʣʝʥʥʷ.  

ʇʨʦ ʱʝ ʦʜʠʥ ʽʟ ʤʝʪʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʠʭ ʧʦʞʝʞ ʩʢʘʟʘʥʦ ʚ [94, 

99, 101, 112], ʜʝ ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʚʦʛʥʝʩʪʽʡʢʠʭ ʨʦʩʣʠʥ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ 

ʣʘʥʜʰʘʬʪʽʚ ʽ ʧʨʠʩʘʜʠʙʥʠʭ ʪʝʨʠʪʦʨʽʡ ʧʦʨʫʯ ʽʟ ʣʽʩʦʤ ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞʽ. ɺ [53] ɯ.ʉ. ʄʝʣʝʭʦʚ ʧʦʜʽʣʷʻ ʾʭ ʥʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ, ʩʣʘʙʢʦʟʘʡʤʠʩʪʽ ʪʘ 

ʚʦʛʥʝʩʪʽʡʢʽ. ʋ [99] ʟʘʡʤʠʩʪʠʤʠ ʚʚʘʞʘʶʪʴ ʨʦʩʣʠʥʠ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: ʚʽʯʥʦʟʝʣʝʥʝ 

ʣʠʩʪʷ ʘʙʦ ʛʦʣʢʠ; ʤʘʣʝ ʘʙʦ ʤʝʨʝʞʠʚʥʝ ʞʦʨʩʪʢʝ ʣʠʩʪʷ; ʚʤʽʩʪ ʣʝʪʢʠʭ ʦʣʠʚ, ʪʝʨʧʝʥʽʚ, 

ʘʨʦʤʘʪʠʟʘʪʦʨʽʚ; ʚʠʧʨʷʤʣʝʥʽ ʪʘ ʩʫʭʽ; ʙʫʜʴ-ʷʢʽ ʪʨʘʚʠ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ; ʪʘʢʽ, ʱʦ ʛʦʨʷʪʴ, 

ʘ ʥʝ ʪʣʽʶʪʴ, ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʩʽʨʥʠʢʦʤ. ʋ [101] ʜʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʨʦʩʣʠʥʠ ʟ ʪʦʥʢʠʤ 

ʪʚʝʨʜʠʤ ʣʠʩʪʷʤ (ʩʢʣʝʨʦʬʽʪʠ), ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʷʢʠʭ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʣʘʢʠ. ɸ 

ʩʧʦʚʽʣʴʥʶʶʪʴ ʛʦʨʽʥʥʷ ʨʦʩʣʠʥʠ, ʚʢʨʠʪʽ ʰʠʨʦʢʠʤ ʤ'ʷʩʠʩʪʠʤ ʣʠʩʪʷʤ, ʟ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʩʦʣʽ. ɼʦ ʧʨʠʢʣʘʜʫ, ʨʦʩʣʠʥʘ ʪʘʢʘ ʷʢ ʪʦʣʦʢʥʷʥʢʘ ʥʝ ʟʘʡʤʘʻʪʴʩʷ ʚʽʜ ʩʽʨʥʠʢʘ 

[53], ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʜʦʩʪʘʪʥʽʡ ʟʘʧʘʩ ʚʦʣʦʛʠ ʫ ʩʪʝʙʣʽ ʪʘ ʣʠʩʪʢʘʭ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʨʦʩʣʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʚʠʜʦʚʦʾ ʥʘʣʝʞʥʦʩʪʽ, ʩʫʭʦʛʦ ʩʪʘʥʫ, ʤʽʩʮʷ 

ʟʨʦʩʪʘʥʥʷ ʽ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʙʝʟ ʜʦʱʫ [67]. 
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ɸ ʚʞʝ ʪʨʘʜʠʮʽʡʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʤʝʪʦʜʠ ʽ ʩʧʦʩʦʙʠ ʧʨʠʧʠʥʝʥʥʷ 

ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʙʘʟʫʶʪʴʩʷ ʥʘ:  

- ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʦʜʠ ʪʘ ʧʽʥʠ ʜʣʷ ʛʘʩʽʥʥʷ;  

- ʩʪʚʦʨʝʥʥʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʩʤʫʛ;  

- ʟʜʽʡʩʥʝʥʥʽ ʟʚʦʨʦʪʥʦʛʦ ʚʽʜʧʘʣʫ,  

- ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʫʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʟʙʠʚʘʥʥʷ ʧʦʣʫʤôʷ ʪʘ ʟʘʩʠʧʘʥʥʷ ʡʦʛʦ 

ˇʨʫʥʪʦʤ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʪʘ ʟʘ ʥʝʟʥʘʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʞʝʞʽ. 

ʆʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ ʧʦʣʷʛʘʶʪʴ ʫ ʧʦʪʨʝʙʽ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʷʢʫ ʥʝ ʟʘʚʞʜʠ 

ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʘʚʠʪʠ ʜʦ ʤʽʩʮʷ ʧʦʞʝʞʽ, ʧʦʪʫʞʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʩʤʫʛ ʪʘ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, ʟʘʙʝʟʧʝʯʝʥʠʭ ʚʽʜʧʦʚʽʜʥʠʤ ʟʘʭʠʩʥʠʤ 

ʦʜʷʛʦʤ ʪʘ ʨʫʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʟʘʜʽʷʥʠʭ ʜʦ ʧʦʞʝʞʦʛʘʩʽʥʥʷ. 

ʂɻʇ ʧʦʚʠʥʝʥ ʩʚʦʻʯʘʩʥʦ ʽ ʧʨʘʚʠʣʴʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʥʘʷʚʥʽ ʩʠʣʠ ʽ ʟʘʩʦʙʠ ʜʣʷ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ, ʧʦʛʦʜʥʽ ʫʤʦʚʠ, 

ʟʦʢʨʝʤʘ ʥʘʧʨʷʤʦʢ ʽ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʥʘʷʚʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ ʧʝʨʝʰʢʦʜ 

ʧʦʰʠʨʝʥʥʶ ʛʦʨʽʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʚʦʜʦʜʞʝʨʝʣ, ʰʣʷʭʽʚ ʜʦʩʪʘʚʣʷʥʥʷ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʪʘ 

ʽʥʰʽ ʥʝʦʙʭʽʜʥʽ ʯʠʥʥʠʢʠ. 

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʟʘʭʦʜʽʚ ʟ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʂɻʇ ʧʦʪʨʽʙʥʦ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʧʦʞʝʞʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʥʘʷʚʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ   

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʟʘʩʦʙʽʚ, ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʛʘʩʽʥʥʷ ʪʘʢʠʭ 

ʧʦʞʝʞ ʪʘ ʩʚʦʻʯʘʩʥʝ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʚʠʥʠʢʥʝʥʥ.ʁ 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʥʦʩʥʠʭ ʙʝʥʟʠʥʦʚʠʭ ʧʦʚʽʪʨʦʜʫʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʦʙʧʨʠʩʢʫʚʘʯʽʚ. ɺ 

ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʻ ʩʧʦʩʽʙ ʜʽʾ ʥʘ ʚʦʛʦʥʴ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʫʪʚʦʨʝʥʥʽ ʧʦʚʽʪʨʷʥʦʛʦ 

ʧʦʪʦʢʫ ʚʽʜʧʦʚʽʜʥʦʾ ʰʚʠʜʢʦʩʪ,̔ ʷʢʠʡ ʦʭʦʣʦʜʞʫʻ ʧʦʚʝʨʭʥʶ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʟʜʫʚʘʻ ʧʦʣʫʤôʷ. ɿʘ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʧʦʞʝʞʘ ʥʝ ʧʦʰʠʨʶʻʪʴʩʷ, ʯʠʤ ʽ ʜʦʩʷʛʘʻʪʴʩʷ ʾʾ ʛʘʩʽʥʥʷ. ʋ ʚʠʧʘʜʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʘ ʜʦʜʘʪʢʦʚʦ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʟʚʦʣʦʞʫʻʪʴʩʷ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʡʦʛʦ ʛʦʨʽʥʥʷ. 
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ʎʝʡ ʤʝʪʦʜ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ï ʦʙʧʨʠʩʢʫʚʘʯ Stihl SR 430 ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ 

ʘʚʪʦʨʦʤ ʧʽʜ ʯʘʩ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʫ ʤ. ʂʠʻʚʽ (ʷʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʠ, ʪʘʢ 

ʽ ʣʠʰʝ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ) ʪʘ ʜʦʚʽʚ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ (ʨʠʩ. 4.16). ɿ ʜʦʩʚʽʜʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʘ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʜʽʾ ʥʘ ʚʦʛʦʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʘ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ, ʷʢʘ ʟʘʜʘʻʪʴʩʷ ʦʙʝʨʪʘʤʠ 

ʜʚʠʛʫʥʘ ʪʘ ʚʽʜʩʪʘʥʥʶ ʚʽʜ ʩʦʧʣʘ ʜʦ ʚʦʛʥʶ. 

 

 

ʈʠʩʫʥʦʢ 4.16 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʘ ʟ ʙʝʥʟʠʥʦʚʠʤ ʜʚʠʛʫʥʦʤ ʜʣʷ ʛʘʩʽʥʥʷ 

ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ (ʬʦʪʦ ɻʋ ɼʉʅʉ ʫ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ) 

 

ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʧʨʦʚʝʜʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʷʢʠʡ 

ʩʪʚʦʨʶʻ ʪʘʢʠʡ ʧʨʠʩʪʨʽʡ, ʚʽʜ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ, ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʦʧʣʘ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʅʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʪʘ ʧʽʜ 

ʢʫʪʦʤ ʜʦ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʨʘʥʝʮʴ ʥʘ ʧʣʝʯʽ ʨʷʪʫʚʘʣʴʥʠʢʘ). 
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ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ 0  ̄ʪʘ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʴʦʛʦ ʥʘ 30 ̄̔  45 ̄ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.17. 

 

 

ʈʠʩʫʥʦʢ 4.17 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜ ʦʙʧʨʠʩʢʫʚʘʯʘ Stihl SR430 

ʚʽʜ ʚʽʜʩʪʘʥʽ ʟʘ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʷʤʢʫ 

ʧʦʪʦʢʫ 0 ̄ʪʘ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʴʦʛʦ ʥʘ 30 ̄ʽ 45 ̄

 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ ʟʘʣʝʞʥʦʩʪʝʡ, ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 0,5 ʤ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ 

ʨʽʟʥʷʪʴʩʷ ʥʝʟʥʘʯʥʦ. ʇʨʦʪʝ ʧʽʩʣʷ 0,5 ʽ ʜʦ 2 ʤ ʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ 

ʚʣʘʩʪʠʚʽ ʜʣʷ ʥʘʧʨʷʤʢʫ 0,̄ ʦʩʦʙʣʠʚʦ ʫ ʜʽʘʧʘʟʦʥʽ 0,5-1.2 ʤ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʽʷ 

ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜ ʦʙʧʨʠʩʢʫʚʘʯʘ ʥʘ ʧʦʞʝʞʫ ʤʘʻ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʡ, 

ʦʧʠʩʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ: 

ὺ ςυȟφτψϽὩ ȟ  (R2=0,9757)    (4.8) 

ʜʣʷ ʥʘʧʨʷʤʢʫ 0,̄ 

ὺ ρφȟφφυϽὩ ȟ  (R2=0,9254)    (4.9) 

ʜʣʷ ʥʘʧʨʷʤʢʫ 30 ̄  ̔

ὺ ρτȟππωϽὩ ȟ  (R2=0,9679)    (4.10) 

ʜʣʷ ʥʘʧʨʷʤʢʫ 45,̄ ʜʝ v ï ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʤ/ʩ, l ï ʚʽʜʩʪʘʥʴ ʜʦ ʩʦʧʣʘ, ʤ. 
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ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʻ ʪʨʠʚʘʣʠʤ, ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʦʙʧʨʠʩʢʫʚʘʯʘ. ʋ ʚʠʧʘʜʢʫ ʨʦʙʦʪʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʦʙʝʨʪʘʭ 

ʜʚʠʛʫʥ ʤʦʞʝ ʧʝʨʝʛʨʽʚʘʪʠʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʧʨʠʩʪʨʦʶ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʩʬʦʨʤʦʚʘʥʠʭ ʧʦʪʦʢʽʚ 

ʧʦʚʽʪʨʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʠʭ, ʩʝʨʝʜʥʽʭ ʪʘ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙʝʨʪʘʭ ʜʚʠʛʫʥʘ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʩʪʚʦʨʝʥʦʛʦ ʦʙʧʨʠʩʢʫʚʘʯʝʤ, ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʟʘ ʨʽʟʥʠʭ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ ʪʘ ʦʩʥʦʚʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ 0  ̄ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.18. 

 

 

ʈʠʩʫʥʦʢ 4.18 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜ ʦʙʧʨʠʩʢʫʚʘʯʘ Stihl SR430 

ʚʽʜ ʚʽʜʩʪʘʥʽ ʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʪʘ ʨʽʟʥʠʭ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ 

 

ɿ ʛʨʘʬʽʢʽʚ ʚʠʜʥʦ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʴʦʤʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜʩʪʘʥʝʡ 

(0,2-3 ʤ) ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʟʘ ʩʝʨʝʜʥʽʭ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ ʻ ʜʝʱʦ ʤʝʥʰʠʤʠ, 

ʥʽʞ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʭ, ʧʨʦʪʝ ʥʝʟʥʘʯʥʦ (ʥʘʡʙʽʣʴʰʽ ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 2,1 ʤ/ʩ ʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 0,8 ʤ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʩʪʨʦʶ ʚ ʨʝʞʠʤʽ ʩʝʨʝʜʥʽʭ ʦʙʝʨʪʽʚ. ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʠʰʝʤʦ ʫ 

ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʡ: 

ὺ ρȟτωςςὰ ψȟχπυτὰ ρςȟχψρ (R2=0,9524)  (4.11) 
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ʄʽʥ. ʦʙʝʨʪʠʉʝʨʝʜʥʽ ʦʙʝʨʪʠʄʘʢʩ. ʦʙʝʨʪʠ
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ʜʣʷ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙʝʨʪʽʚ, 

ὺ ςπȟςφυϽὩ ȟ  (R2=0,9519)    (4.12) 

ʜʣʷ ʩʝʨʝʜʥʽʭ ʦʙʝʨʪʽʚ  ̔

ὺ ςρȟςρψϽὩ ȟ  (R2=0,9844)    (4.13) 

ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʦʙʝʨʪʽʚ. 

ɼʣʷ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙʝʨʪʽʚ ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜ ʚʽʜʩʪʘʥʽ 

ʢʨʘʱʝ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ ʩʪʝʧʝʥʷ, ʘ ʜʣʷ ʩʝʨʝʜʥʽʭ ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʦʙʝʨʪʽʚ ï ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. 

ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ 0 ̄ʪʘ 

ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʥʴʦʛʦ ʥʘ 30 ̄ʽ 45 ̄ʟʘ ʨʦʙʦʯʦʛʦ ʧʦʣʦʞʝʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʘ (ʨʘʥʝʮʴ ʥʘ 

ʧʣʝʯʘʭ ʨʷʪʫʚʘʣʴʥʠʢʘ) ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.19. 

 

 

ʈʠʩʫʥʦʢ 4.19 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʩʪʚʦʨʝʥʦʛʦ ʦʙʧʨʠʩʢʫʚʘʯʝʤ 

Stihl SR430 ʚʽʜ ʚʽʜʩʪʘʥʽ ʟʘ ʨʽʟʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʪʘ ʧʦʭʠʣʦʛʦ 

ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ 

 

ɿ ʨʠʩʫʥʢʘ 4.19 ʚʠʜʥʦ, ʱʦ ʟʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠʩʪʨʦʶ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʪʦʢʫ ʚ ʥʘʧʨʷʤʢʫ 0 ̄ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘ ʢʫʪʠ 30 ̄ʽ 45.̄ ʊʦʤʫ ʧʽʜ ʯʘʩ ʛʘʩʽʥʥʷ ʪʨʘʚôʷʥʠʭ 

ʧʦʞʝʞ ʪʘʢʠʤ ʧʨʠʩʪʨʦʻʤ ʧʦʪʨʽʙʥʦ ʯʽʪʢʦ ʩʧʨʷʤʦʚʫʚʘʪʠ ʧʦʪʽʢ ʧʦʚʽʪʨʷ ʚ ʦʩʝʨʝʜʦʢ 
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ʛʦʨʽʥʥʷ, ʦʩʢʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʙʫʜʝ ʟʥʠʞʫʚʘʪʠʩʷ ʽʟ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ 

ʥʘʧʨʷʤʢʫ 0 .̄  

ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʢʠʭ ʨʽʚʥʷʥʴ ʨʝʛʨʝʩʽʡ: 

ὺ ρȟπτπσὰ ψȟπυπυὰ ρτȟυχτ (R2=0,9885)   (4.14) 

ʜʣʷ ʥʘʧʨʷʤʢʫ 0,̄ 

ὺ υȟπχρυὰ ςπȟψτυὰ ςωȟυυχὰ ρυȟρσχ (R2=0,9743) (4.15) 

ʜʣʷ ʥʘʧʨʷʤʢʫ 30 ̄  ̔

ὺ ςςȟωσψϽὩ ȟ  (R2=0,9704)     (4.16) 

ʜʣʷ ʥʘʧʨʷʤʢʫ 45̄ .  

ɼʣʷ ʦʩʥʦʚʥʦʛʦ ʥʘʧʨʷʤʢʫ 0  ̄ʟʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜ ʚʽʜʩʪʘʥʽ 

ʢʨʘʱʝ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ ʩʪʝʧʝʥʷ, ʜʣʷ 30 ̄ï ʪʨʝʪʴʦʛʦ ʩʪʝʧʝʥʷ ̔  ʜʣʷ 

ʚʽʜʭʠʣʝʥʥʷ ʥʘ 45̄  ï ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ  ʁʬʫʥʢʮʽʻ .ʁ 

ɺʽʜʧʦʚʽʜʥʦ, ʜʦʩʣʽʜʞʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʝʡ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜ ʚʽʜʩʪʘʥʽ 

ʜʣʷ ʨʦʙʦʯʦʛʦ ʧʦʣʦʞʝʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʘ ʟʘ ʨʽʟʥʠʭ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ (ʨʠʩ. 4.20). 

 

ʈʠʩʫʥʦʢ 4.20 ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜ ʦʙʧʨʠʩʢʫʚʘʯʘ Stihl SR430 

ʚʽʜ ʚʽʜʩʪʘʥʽ ʟʘ ʧʦʭʠʣʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʪʘ ʨʽʟʥʠʭ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ  

 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʚ ʨʦʙʦʯʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʰʚʠʜʢʦʩʪʷʤʠ ʧʦʪʦʢʫ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʽ ʩʝʨʝʜʥʽʭ 

ʦʙʝʨʪʽʚ ʨʽʟʥʷʪʴʩʷ ʥʝʟʥʘʯʥʦ (ʥʘʡʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʜʣʷ ʚʽʜʩʪʘʥʽ 0,4 ʤ ʽ 
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ʩʪʘʥʦʚʠʣʘ 2,8 ʤ/ʩ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʽʜʩʪʘʥʽ 0,6 ʤ ʽ ʩʪʘʥʦʚʠʣʘ 2,5 ʤ/ʩ), ʪʦʤʫ ʟ ʤʝʪʦʶ 

ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʠʚʘʣʦʾ ʝʬʝʢʪʠʚʥʦʾ 

ʨʦʙʦʪʠ ʦʙʧʨʠʩʢʫʚʘʯʘ ʚ ʧʨʦʮʝʩʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʞʠʤʫ 

ʩʝʨʝʜʥʽʭ ʦʙʝʨʪʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ ʨʝʛʨʝʩʽʡ: 

ὺ ρȟχςσσὰ ψȟυωτὰ ρπȟχσυ (R2=0,9964)   (4.17) 

ʜʣʷ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙʝʨʪʽʚ, 

ὺ ρȟςτψσὰ ψȟψυχσὰ ρυȟςυσ (R2=0,9886)   (4.18) 

ʜʣʷ ʩʝʨʝʜʥʽʭ ʦʙʝʨʪʽʚ ʽ 

ὺ ςσȟςψϽὩ ȟ  (R2=0,9749)     (4.19) 

ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʦʙʝʨʪʽʚ. 

ʋ ʚʠʧʘʜʢʫ ʬʦʨʤʫʚʘʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʝʤ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʦʩʝʨʝʜʢʫ ʛʦʨʽʥʥʷ ʙʫʜʝ ʝʬʝʢʪʠʚʥʽʰʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʠʤ ʣʠʰʝ 

ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʟ ʧʨʠʯʠʥʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʚʥʘʩʣʽʜʦʢ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ, ʘ 

ʪʘʢʦʞ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʙʫʜʝ ʫʪʨʫʜʥʝʥʠʡ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʙʝʥʟʠʥʦʚʽ ʧʦʚʽʪʨʦʜʫʚʥʽ ʧʨʠʩʪʨʦʾ ʽ ʦʙʧʨʠʩʢʫʚʘʯʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʧʦʚʽʪʨʷ ʘʙʦ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ ʟʽ ʰʚʠʜʢʽʩʪʶ 8,1-11,3 

ʤ/ʩ ʥʘ ʚʽʜʩʪʘʥʽ 0,4-1 ʤ ʚʽʜ ʩʦʧʣʘ ʫ ʥʘʧʨʷʤʢʫ ʡʦʛʦ ʦʩʽ, ʷʢʽ, ʦʭʦʣʦʜʞʫʶʯʠ ʛʦʨʶʯʠʡ 

ʤʘʪʝʨʽʘʣ ʪʘ ʟʜʫʚʘʶʯʠ ʧʦʣʫʤôʷ, ʛʘʩʠʪʠʤʫʪʴ ʪʨʘʚôʷʥʫ ʧʦʞʝʞʫ  ̔ʫ ʚʠʧʘʜʢʫ ʧʦʞʝʞʽ 

ʥʠʟʴʢʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʦʨʷʜ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʟʘʩʦʙʘʤʠ. 

 

4.5. ɺʠʩʥʦʚʢʠ 

1. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚhʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʛʦʨʽʥʥʷ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ  ̔ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʚʦʣʦʛʦʩʪʽ ʪʨʘʚ, ʾʭ 

ʚʠʩʦʪʠ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ.  

2. ʋ ʥʽʯʥʠʡ ʯʘʩ ʜʠʥʘʤʽʢʘ ʧʝʨʝʙʽʛʫ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʟ 

ʧʨʠʯʠʥʠ ʟʨʦʩʪʘʥʥʷ ʚʦʣʦʛʦʩʪ̔ ʪʨʘʚ, ʟʫʤʦʚʣʝʥʦ ʾʚʠɦʦʶ, ʥʽʞ ʚ ʜʝʥʥʠʡ ʧʝʨʽʦʜ ʜʦʙʠ, 

ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ ʪʘ ʥʠʞʯʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ.  
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3. ʆʩʢʽʣʴʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʥʝ 

ʟʘʙʝʟʧʝʯʫ ̒ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʠʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʚʠʧʘʜʢʠ ʚʠʥʠʢʥʝʥʥʷ  ̔ʧʦʰʠʨʝʥʥʷ 

ʧʦʞʝʞ, ʟʦʢʨʝʤʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʛʝʦʤʝʪʨʠʯʥʽ ʪʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ, ʘʢʪʫʘʣʴʥʠʤ  ̒ ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ. 

4. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ WFDS ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ 

 ̔ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʥʘ ʜʽʣʷʥʢʘʭ, ʚʢʨʠʪʠʭ ʧʠʨʽʻʤ ʧʦʚʟʫʯʠʤ, ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʥʘʡʙʽʣʴʰʘ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʪʨʘʚôʷʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʚʠʨʘʞʝʥʘ ʰʚʠʜʢʽʩʪʶ 

ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʧʦʞʝʞʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3 ʤ/ʩ, ʱʦ ʧʦʥʘʜ ʚ 5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʠʩʦʪʦʶ ʪʨʘʚ 60 ʩʤ ʪʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ. ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʣʫʤôʷ 

ʧʝʨʝʚʠʱʫʻ 800̄ ʉ, ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʦʞʝʞʽ ʜʦʩʷʛʘʻʪʴʩʷ 

ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 80 ʩʤ  ̔ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3 ʤ/ʩ ʪʘ ʩʪʘʥʦʚʠʪʴ 19146,5 

ʢɺʪ. 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʝʨʝʥʦʩʥʠʤ ʙʝʥʟʠʥʦʚʠʤ ʧʨʠʩʪʨʦʻʤ ʧʦʪʦʢʫ 

ʧʦʚʽʪʨʷ ʯʠ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ ʰʚʠʜʢʽʩʪ ɹʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 8,1-11,3 ʤ/ʩ ʥʘ 

ʚʽʜʩʪʘʥʽ 0,4-1 ʤ ʚʽʜ ʩʦʧʣʘ ʜʦ ʦʩʝʨʝʜʢʫ ʛʦʨʽʥʥʷ, ʧʦʞʝʞʘ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʤʦʞʝ ʙʫʪʠ ʧʨʠʧʠʥʝʥʘ ʯʠ ʩʧʦʚʽʣʴʥʝʥʦ ʾʾ ʧʝʨʝʙʽʛ ʚʥʘʩʣʽʜʦʢ ʦʭʦʣʦʜʞʝʥʥʷ 

(ʟʚʦʣʦʞʝʥʥʷ) ʪʘ ʟʜʫʚʘʥʥʷ ʧʦʣʫʤôʷ. 
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ɺʀʉʅʆɺʂʀ 

1. ʇʨʦʮʝʩʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʜʠʥʘʤʽʢʘ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ ʪʘ ʾʭ 

ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʨʝʣʴʻʬʫ, ʘ ʪʘʢʦʞ ʚʽʜ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥ ʪʘ ʾʭ ʩʪʘʥʫ, ʟʫʤʦʚʣʝʥʦʛʦ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ ʪʘ 

ʧʦʩʫʭʘʤʠ. 

2. ʇʦʞʝʞʦʥʝʙʝʟʧʝʢʘ ʫ ʧʨʦʮʝʩʽ ʧʨʠʨʦʜʥʦʛʦ ʚʠʩʫʰʫʚʘʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ï ʢʦʩʪʨʠʮʽ ʣʫʯʥʦʾ, ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ, 

ʪʠʤʦʬʽʾʚʢʠ ʣʫʯʥʦʾ, ʧʠʨʽ ʁ ʧʦʚʟʫʯʦʛʦ ʪʘ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ, ʟʨʦʩʪʘʻ, ʟʦʢʨʝʤʘ 

ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʟʘʡʤʘʥʥʷ, ʩʘʤʦʟʘʡʤʘʥʥʷ 

ʽ ʪʣʽʥʥʷ ʽʟ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʟʨʘʟʢʽʚ. 

3. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʫʧʠ 

ʙʣʠʟʴʢʦʩʪʽ ʫʪʚʦʨʶʶʪʴ ʢʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ ʪʘ ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ, ʜʦ ʷʢʠʭ ʧʨʠʻʜʥʫʻʪʴʩʷ 

ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ, ʘ ʪʘʢʦʞ ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ ʪʘ ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ. ɿ ʜʦʩʣʽʜʞʝʥʠʭ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤʠ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʪʣʽʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ, ʜʦ ʷʢʠʭ 

ʧʨʠʻʜʥʫʶʪʴʩʷ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʡʤʘʥʥʷ, ʟʦʣʴʥʽʩʪʴ, ʢʦʝʬʽʮʽʻʥʪʠ 

ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʜʣʷ ʪʣʽʥʥʷ ʽ ʧʦʣʫʤôʷʥʦʛʦ ʛʦʨʽʥʥʷ), ʦʢʨʽʤ ʚʦʣʦʛʦʩʪʽ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʦʙʝʨʥʝʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ.. 

4.  ʅʝʦʜʥʘʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʨʦʩʣʠʥ 

ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ï ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʤʦʫʪʚʦʨʝʥʥʷ ʜʣʷ ʪʣʽʥʥʷ ʽ ʛʦʨʽʥʥʷ, ʪʘ 

ʟʦʣʴʥʦʩʪʽ ʟʫʤʦʚʣʶʶʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʽʣʷʥʦʢ, ʚʢʨʠʪʠʭ ʪʘʢʠʤʠ 

ʨʦʩʣʠʥʘʤʠ. 

5. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʨʤʦʛʨʘʚʽʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ ʚʪʨʘʪʘ ʤʘʩʠ ʧʽʜ ʜʽʻʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʦʜʥʘʢʦʚʦ, ʘ ʤʘʢʩʠʤʫʤʠ ʧʝʨʰʦʛʦ ʝʢʟʦʪʝʨʤʽʯʥʦʛʦ ʝʬʝʢʪʫ 

ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 300C̄ ʜʣʷ ʢʦʥʶʰʠʥʠ ʧʦʣʴʦʚʦʾ ʜʦ 364C̄ ʜʣʷ ʢʦʩʪʨʠʮʽ ʦʯʝʨʝʪʷʥʦʾ 

6. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʫʧʨʦʜʦʚʞ ʜʦʙʠ, ʚʠʩʦʪʠ 
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ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʽ ʨʝʣʴʻʬʫ, ʟʦʢʨʝʤʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ ʪʘ ʫ 

ʥʽʯʥʠʡ ʯʘʩ ʜʦʙʠ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ. 

7. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʧʨʦʛʨʘʤʽ WFDS ʦʪʨʠʤʘʥʦ 

ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʬʨʦʥʪʫ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʚʽʜ ʚʽʪʨʫ ʽ ʚʠʩʦʪʠ ʪʨʘʚ 

ʫ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ 

6% ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʥʘʡʙʽʣʴʰʠʤ ʜʣʷ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 40 ʩʤ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ 3 ʤ/ʩ ʽ ʩʪʘʥʦʚʠʪʴ 27,5 ʤ/ʭʚ, ʘ ʥʘʡʥʠʞʯʠʤ ï ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʪʨʫ ʪʘ ʚʠʩʦʪʠ 

ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 60 ʩʤ. 

8. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʫ WFDS ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ 

ʰʚʠʜʢʦʩʪʽ ʪʨʘʚôʷʥʦʾ ʧʦʞʝʞʽ ʚʽʜ ʚʠʩʦʪʠ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʦʧʠʩʫʻʪʴʩʷ 

ʧʦʣʽʥʦʤʽʘʣʴʥʦʶ ʨʝʛʨʝʩʽʡʥʦʶ ʤʦʜʝʣʣʶ v = 0,0001h3ï0,0251h2+1,3591h+0,7772 ʟ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ R2= 0,9572. 

8. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʦʢʨʽʤ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʥʟʠʥʦʚʠʭ 

ʧʦʚʽʪʨʦʜʫʚʦʢ ʯʠ ʦʙʧʨʠʩʢʫʚʘʯʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʪʦʢʠ ʧʦʚʽʪʨʷ ʘʙʦ ʧʦʚʽʪʨʷʥʦ-

ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ ʟʽ ʰʚʠʜʢʽʩʪʶ 8,1-11,3 ʤ/ʩ ʥʘ ʚʽʜʩʪʘʥʽ 0,4-1 ʤ ʚʽʜ ʩʦʧʣʘ ʫ ʥʘʧʨʷʤʢʫ 

ʡʦʛʦ ʦʩʽ, ʱʦ ʜʽʶʪʴ ʥʘ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʦʭʦʣʦʜʞʫʶʯʠ ʡʦʛʦ ʪʘ ʟʜʫʚʘʶʪʴ ʧʦʣʫʤôʷ ʚ 

ʦʩʝʨʝʜʢʫ ʛʦʨʽʥʥʷ, ɦ ʦ ʩʧʦʚʽʣʴʥʶʻ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ ʽ ʧʨʦʚʦʜʠʪʴ ʛʘʩʽʥʥʷ. 

  



140 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɸʙʨʘʤʦʚ, ʖ. ɸ., ʈʦʩʦʭʘ, ɺ. ɽ., ʊʘʨʘʩʝʥʢʦ, ɸ. ɸ. (2004). ɺʣʠʷʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʬʣʫʢʪʫʘʮʠʡ ʧʠʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʥʘ 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʟʦʚʦʛʦ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʪʫʰʝʥʠʷ. 

ʍ.: ɸɻɿ ʋʢʨʘʠʥʳ. 

2. ɸʜʘʤʝʥʢʦ, ʊ. (2019). ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʪʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʋʢʨʘʾʥʽ: 

ʱʦ ʚʘʨʪʦ ʟʥʘʪʠ ʬʝʨʤʝʨʘʤ? ʅʽʤʝʮʴʢʦ-ʫʢʨʘʾʥʩʴʢʠʡ ʘʛʨʦʧʦʣʽʪʠʯʥʠʡ ʜʽʘʣʦʛ. 

3. ɸʜʘʤʝʥʢʦ, ʊ. ɯ., ʂʫʣʴʙʽʜʘ, ʄ. ɯ., ʇʨʦʢʦʧʝʥʢʦ, ɸ. ʃ. (2011). 

ɸʛʨʦʢʣʽʤʘʪʠʯʥʠʡ ʜʦʚʽʜʥʠʢ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ʇʇ 

ɻʘʣʘʛʦʜʟʘ ʈ.ʉ. 

4. ɸʥʘʣʽʪʠʯʥʘ ʜʦʚʽʜʢʘ ʧʨʦ ʧʦʞʝʞʽ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ ʚ ʋʢʨʘʾʥʽ ʟʘ 10 ʤʽʩʷʮʽʚ 

2020 ʨʦʢʫ (2020). ɺɼʉʇʪʘʅʉ ɯɼʋ ʅɼ ʎɿ. 

5. ɹʘʨʘʪʦʚ, ɸ. ʅ.,  ʂʦʨʦʣʴʯʝʥʢʦ, ɸ. ʗ,  ʂʨʘʚʯʫʢ, ɻ. ʅ. ʠ ʜʨ. (1990). 

ʇʦʞʘʨʦʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʪʫʰʝʥʠʷ: 

ʩʧʨʘʚ. ʠʟʜ.:ʚ 2 ʢʥ., ʄ.: ʍʠʤʠʷ, ʂʥ.1. 

6. ɹʳʢʦʚ, ɺ. ʄ., ʂʦʤʷʢ, ɺ. ɸ., ʂʦʩʩʝ, ɸ. ɻ. (2010). ɺʣʠʷʥʠʝ ʪʨʘʚʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘ ʧʨʠʨʦʜʥʫʶ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʫ. ʇʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, 27, 39-44. 

7. ɺ ɸʩʢʘʥʽʾ-ʅʦʚʘ ʧʦʞʝʞʘ ʟʥʠʱʠʣʘ 200 ʚʠʜʽʚ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ. (2009, 

ʯʝʨʚʝʥʴ). ʋʅɯɸʅ. https://www.unian.ua/society/230313-v-askaniji-nova-pojeja-

znischila-200-vidiv-ridkisnih-roslin.html. 

8. ɺʽʪʨʠ ʋʢʨʘʾʥʠ. (2018, ʣʠʩʪʦʧʘʜ). ɺʽʢʽʧʝʜʽʷ. 

https://uk.wikipedia.org/wiki/ɺʽʪʨʠ_ʋʢʨʘʾʥʠ. 

9. ɺʦʡʥʦʚ, ɻ. ʉ., ʉʦʬʨʦʥʦʚ, ʄ. ɸ. (1976). ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʪʧʘʜʘ ʚ 

ʜʨʝʚʦʩʪʦʝ ʧʦʩʣʝ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʠʧʦʣʦʛʠʠ ʠ 

ʧʠʨʦʣʦʛʠʠ ʣʝʩʘ: ʩʙ. ʩʪ. ɸʨʭʘʥʛʝʣʴʩʢ, 115 ï 121. 

10. ɺʦʨʦʙʴʝʚ, ɼ. ɺ., ʆʩʪʘʧʝʥʢʦ, ɹ. ʌ. (1977). ʃʝʩʥʘʷ ʪʠʧʦʣʦʛʠʷ ʠ ʝʝ 

ʧʨʠʤʝʥʝʥʠʝ. ʍ. : ʀʟʜ-ʚʦ ʍʘʨʴʢʦʚʩʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ. ɺ. 

ɼʦʢʫʯʘʝʚʘ, 1977. 

11. ɻʝʨʙʫʪ, ʌ. ʌ. (2012). ʃʽʩʦʚʘ ʧʽʨʦʣʦʛʽʷ. ʋʞʛʦʨʦʜ: ʋʅʋ ɻʌ. 

https://uk.wikipedia.org/wiki/Вітри_України


141 

12. ɻʆʉʊ 12.1.044-89. ʇʦʞʘʨʦʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʝʪʦʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ. 

13. ɻʨʘʙ, ʄ. ɺ. (2004). ʄʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 01.05.02. ʍ.: ɺʠʜ-ʚʦ ʍʅʋʈɽ. 

14. ɻʨʠʰʠʥ, ɸ. ʄ. (1992). ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ ʠ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ. 

15. ɻʨʠʰʠʥ, ɸ. ʄ., ʌʠʣʴʢʦʚ, ɸ. ʀ., ʃʦʙʦʜʘ, ɽ. ʃ., ʈʝʡʥʦ, ɺ. ɺ., ʈʫʜʠ, ʖ. 

ɸ., ʂʫʟʥʝʮʦʚ, ɺ. ʊ., ʂʘʨʘʚʘʝʚ, ɺ. ɺ. (2011). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʪʝʧʥʦʛʦ ʧʦʞʘʨʘ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʝʩʪʥʠʢ 

ʊɻʋ, 2(14), 91ī102. 

16. ɼʦʙʨʦʯʘʝʚʘ, ɼ. ʅ., ʂʦʪʦʚ, ʄ. ʀ., ʇʨʦʢʫʜʠʥ, ʖ. ʅ. ʠ ʜʨ. (1987). 

ʆʧʨʝʜʝʣʠʪʝʣʴ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʋʢʨʘʠʥʳ. ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ. 

17. ɼʦʚʽʜʥʠʢ ʢʝʨʽʚʥʠʢʘ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ. (2016). ɿʘ ʟʘʛ. ʨʝʜ. ɺ. ʉ. 

ʂʨʦʧʠʚʥʠʮʴʢʦʛʦ. ʂ.: ʊʆɺ çʃʽʪʝʨʘ-ɼʨʫʢè. 

18. ɼʦʨʨʝʨ, ɻ. ɸ. (1979). ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ. ʄ.: ʃʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

19. ɼʨʘʯ, ʂ. ʃ. (2014). ʇʽʜʭʦʜʠ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʾʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ IX 

ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʢʫʨʩʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ (4 ʢʚʽʪʥʷ 

2014 ʨ., ʤ. ʃʴʚʽʚ), 63-64. 

20. ɼʨʘʯ, ʂ. ʃ. (2015). ʆʩʦʙʣʠʚʦʩʪʽ ʛʦʨʽʥʥʷ ʪʨʘʚ ʪʘ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ X ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʢʫʨʩʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ (27 ʙʝʨʝʟʥʷ 2015 ʨ., ʤ. ʃʴʚʽʚ), 37-

38. 

21. ɼʨʘʯ, ʂ. ʃ. (2017). ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞ ʚ ʧʨʠʨʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ. ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ Xɯɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, 



142 

ʢʫʨʩʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ (ɼʦ 70-ʨʽʯʯʷ ʟʘʩʥʫʚʘʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʫ)  (23-24 ʙʝʨʝʟʥʷ 

2017 ʨ., ʤ. ʃʴʚʽʚ), 25-27. 

22. ɼʨʘʯ, ʂ.ʃ. (2016) ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʩʦʚʠʭ ʪʘ ʪʨʘʚ'ʷʥʠʭ 

ʧʦʞʝʞ. ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ Xɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, 

ʢʫʨʩʘʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ (24 ʙʝʨʝʟʥʷ 2016 ʨ., ʤ. ʃʴʚ̔ʚ), 21-22. 

23. ɼʉʊʋ 8829:2019 ʇʦʞʝʞʦʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʦʢʘʟʥʠʢʽʚ ʽ ʤʝʪʦʜʠ ʾʭʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ. ʂʣʘʩʠʬʽʢʘʮʽʷ. (2020). 

24. ɼʉʊʋ ɹ. ɺ. 2.7-19-95. ʄʘʪʝʨʽʘʣʠ ʙʫʜʽʚʝʣʴʥʽ. ʄʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ 

ʛʦʨʶʯʽʩʪʴ (1995). 

25. ɽʢʦʩʠʩʪʝʤʘ. (2018, ʞʦʚʪʝʥʴ). ɺʽʢʽʧʝʜʽʷ. 

https://uk.wikipedia.org/wiki /%D0%95%D0%BA%D0%BE%D1%81%D0%B8%D1%

81%D1%82%D0%B5%D0%BC%D0%B0  

26. ɿʘʣʝʩʦʚ, ʉ. ɺ. (1998). ʃʝʩʥʘʷ ʧʠʨʦʣʦʛʠʷ. ɽʢʘʪʝʨʠʥʙʫʨʛ: ʋɻʃʊɸ. 

27. ɿʣʘʢʠ ʋʢʨʘʠʥʳ: ʄʦʥʦʛʨʘʬʠʷ (1977). ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ. 

28. ʂʘʣʠʥʦʚʩʴʢʠʡ, ɸ. ʗ. (2007). ɺʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚʝʪʨʘ ʠ 

ʚʣʘʞʥʦʩʪʠ ʣʝʩʥʦʛʦ ʛʦʨʶʯʝʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʠʟʦʚʦʛʦ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ. ɼʠʩ. é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 21.06.02. ʍʘʨʢʽʚ: ʋʎɿʋ. 

29. ʂʣʽʤʘʪ ʋʢʨʘʾʥʠ. (2019, ʪʨʘʚʝʥʴ) ɺʽʢʽʧʝʜʽʷ. 

https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D0%BC%D0%B0%D1%

82_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8.  

30. ʂʣʽʤʘʪʠʯʥʽ ʜʘʥʽ ʧʦ ʤ. ʂʠʾʚ ʟʘ ʧʝʨʽʦʜ ʟ 1899 ʨʦʢʫ.  (2018, ʙʝʨʝʟʝʥʴ). 

ʋʢʨʘʾʥʩʴʢʠʡ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʮʝʥʪʨ. 

https://meteo.gov.ua/ua/33345/climate/climate_stations. 

31. ʂʣʽʤʘʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʾʭ ʨʦʟʧʦʜʽʣ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. (2019). 

ɻʝʦʛʨʘʬʽʯʥʠʡ ʧʦʨʪʘʣ. 

http://geografica.net.ua/publ/galuzi_geografiji/fizichna_geografija_ukrajini/klimatichni_

pokazniki_ta_jikh_rozpodil_po_teritorijiji_ukrajini/39-1-0-528. 

https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BA%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D0%BC%D0%B0%D1%82_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D0%BC%D0%B0%D1%82_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
https://meteo.gov.ua/ua/33345/climate/climate_stations/
http://geografica.net.ua/publ/galuzi_geografiji/fizichna_geografija_ukrajini/klimatichni_pokazniki_ta_jikh_rozpodil_po_teritorijiji_ukrajini/39-1-0-528
http://geografica.net.ua/publ/galuzi_geografiji/fizichna_geografija_ukrajini/klimatichni_pokazniki_ta_jikh_rozpodil_po_teritorijiji_ukrajini/39-1-0-528


143 

32. ʂʦʤʘʨʦʚʘ ɸ.ʌ., ʂʨʝʡʥʜʣʠʥ ʄ.ʃ., ʂʫʢʩʠʥ ɻ.ɺ., ʗʨʦʰʝʥʢʦ ɸ.ʖ. (2011). 

ʂʘʢ ʙʦʨʦʪʴʩʷ ʩ ʧʦʞʘʨʘʤʠ ʥʘ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʜʦʙʨʦʚʦʣʴʮʝʚ. ï ʄ.: Greenpeace. 

33. ʂʦʨʦʣʴʯʝʥʢʦ, ɸ. ʗ., ʂʦʨʦʣʴʯʝʥʢʦ, ɼ. ɸ. (2004). 

ʇʦʞʘʨʦʚʟʳʚʦʦʧʘʩʥʦʩʪʴ ʚʝʱʝʩʪʚʪ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʨʝʜʩʪʚʘ ʠʭ ʪʫʰʝʥʠʷ: 

ʩʧʨʘʚʦʯʥʠʢ: ʚ 2-ʭ ʯ. ʄ.: ʇʦʞʥʘʫʢʘ. 2. 

34. ʂʦʩʪʨʠʮʷ ʦʯʝʨʝʪʷʥʘ (2017, ʪʨʘʚʝʥʴ). ɺʽʢʽʧʝʜʽʷ. 

https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%82%D1%80%D0%B

8%D1%86%D1%8F_%D0%BE%D1%87%D0%B5%D1%80%D0%B5%D1%82%D1

%8F%D0%BD%D0%B0. 

35. ʂʨʘʚʮʽʚ, ʉ. ʗ., ʉʦʟʥʽʢ, ʆ. ʇ. (2010). ɺʣʠʷʥʠʝ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʧʨʠʨʦʜʥʫʶ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʫ. ʇʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 27. 

118-123. 

36. ʂʨʘʩʥʦʚ, ɺ. ʇ.,  ʆʨʣʦʚ, ʆ. ʆ., ɺʝʜʤʽʜʴ, ʄ. ʄ. (2009). ɸʪʣʘʩ ʨʦʩʣʠʥ-

ʽʥʜʠʢʘʪʦʨʽʚ  ̔ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʋʢʨʘʾʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʅʦʚʦʛʨʘʜ-

ɺʦʣʠʥʩʴʢʠʡ: ʅʆɺʆʛʨʘʜ. 

37. ʂʫʟʠʢ, ɸ. ɼ. (2011). ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʣʽʩʽʚ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʃʊʋ ʋʢʨʘʾʥʠ, 21.16, 104-112. 

38. ʂʫʟʠʢ, ɸ. ɼ. (2014). ʇʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʽʩʦʚʠʭ ʛʦʨʶʯʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʃʊʋ ʋʢʨʘʾʥʠ, 24.4, 214-218. 

39. ʂʫʟʠʢ, ɸ. ɼ. (2014). ʈʦʩʣʠʥʠ ʥʘʟʝʤʥʦʛʦ ʷʨʫʩʫ, ʷʢ ʬʘʢʪʦʨ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ 

ʅʃʊʋ ʋʢʨʘʾʥʠ, 24.7, 109-115. 

40. ʂʫʟʠʢ, ɸ. ɼ. (2019). ɽʢʦʣʦʛʦ-ʣʽʩʽʚʥʠʯʽ ʦʩʥʦʚʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʣʽʩʽʚ 

ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ. ʄʦʥʦʛʨʘʬʽʷ. ʃʴʚʽʚ: ʉʧʦʣʦʤ. 

41. ʂʫʟʠʢ, ɸ. ɼ., ɼʨʘʯ, ʂ. ʃ. (2016). ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʪʨʘʚ'ʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʣʫʢ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ. ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ, 29, 87ī92. 

42. ʂʫʟʠʢ, ɸ. ɼ., ɼʨʘʯ, ʂ. ʃ. (2019). ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʪʨʘʚôʷʥʠʩʪʠʭ 

ʨʦʩʣʠʥ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʠ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʣʘʥʜʰʘʬʪʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʫʨʙʦʝʢʦʣʦʛʽʾ ʪʘ 

https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%82%D1%80%D0%B8%D1%86%D1%8F_%D0%BE%D1%87%D0%B5%D1%80%D0%B5%D1%82%D1%8F%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%82%D1%80%D0%B8%D1%86%D1%8F_%D0%BE%D1%87%D0%B5%D1%80%D0%B5%D1%82%D1%8F%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%82%D1%80%D0%B8%D1%86%D1%8F_%D0%BE%D1%87%D0%B5%D1%80%D0%B5%D1%82%D1%8F%D0%BD%D0%B0


144 

ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (ɿ ʥʘʛʦʜʠ 80-ʣʽʪʪʷ ʚʽʜ 

ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʨʦʬʝʩʦʨʘ ɺ.ʇ. ʂʫʯʝʨʷʚʦʛʦ) (4-5 ʢʚʽʪʥʷ 2019 ʨ., ʤ. ʃʴʚʽʚ), 252-254. 

43. ʂʫʟʠʢ, ɸ. ɼ., ʊʦʚʘʨʷʥʩʴʢʠʡ, ɺ. ɯ., ɼʨʘʯ, ʂ. ʃ. (2019). ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʞʝʞ ʫ ʪʨʘʚôʷʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ, 35, 35-40. 

44. ʂʫʟʠʢ, ɸ. ɼ., ʊʦʚʘʨʷʥʩʴʢʠʡ, ɺ. ɯ., ɼʨʘʯ, ʂ. ʃ. (2020). ʄʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚôʷʥʠʭ ʧʦʞʝʞ. ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ, 36, 44-48. 

45. ʂʫʟʠʢ, ɸ. ɼ., ʊʨʫʩʝʚʠʯ, ʆ. ʄ. (2016). ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʧʦʣʫʤôʷ ʫ ʬʦʨʤʽ ʧʦʭʠʣʦʛʦ ʢʦʥʫʩʘ ʇʦʞʝʞʥʘ 

ʙʝʟʧʝʢʘ, 28, 73-80. 

46. ʂʫʟʠʢ, ɸ.ɼ., ɼʨʘʯ, ʂ. ʃ. (2016) ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʪʨʘʚôʷʥʠʭ ʨʦʩʣʠʥ ʣʫʢ ʃʴʚʽʚʱʠʥʠ. ʇʦʞʝʞʥʘ ʪʘ ʪʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘ. ʊʝʦʨʽʷ, 

ʧʨʘʢʪʠʢʘ, ʽʥʥʦʚʘʮʽʾ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (20-21 ʞʦʚʪʥʷ 

2016 ʨ., ʃʴʚʽʚ), 155-157. 

47. ʂʫʟʳʢ, ɸ. ɼ., ʂʘʨʘʙʳʥ, ʆ. ɸ. (2013). ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʩ ʫʯʝʪʦʤ ʚʝʪʨʘ ʠ ʨʝʣʴʝʬʘ. Safety & Fire 

Technology, 32(4), 107-113.  

48. ʂʫʨʛʘʢ, ɺ. ɻ., ʐʪʘʢʘʣ, ʄ. ɯ., ʐʪʘʢʘʣ, ɺ. ʄ. (2016). ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʪʘ ʾ ʭ ʩʫʤʽʰʝʡ ʥʘ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʱʘʭ. ɿʝʤʣʝʨʦʙʩʪʚʦ, 

2, 74-79. 

49. ʂʫʩʪʦʚ, ʄ. ɺ., ʂʘʣʫʛʠʥ, ɺ. ɼ., ʂʦʚʨʝʛʠʥ, ɺ. ɺ. (2011). ɺʣʠʷʥʠʝ ʪʨʘʚʷʥʦʛʦ 

ʧʦʢʨʦʚʘ ʥʘ ʧʨʠʨʦʜʥʫʶ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʫ. ʇʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, 29. 102-109. 

50. ʃʽʢʘʨʩʴʢʽ   ʨʦʩʣʠʥʠ:   ɽʥʮʠʢʣʦʧʝʜʠʯʥʠʡ   ʜʦʚʽʜʥʠʢ (1992). ʂ.: 

ɺʠʜʘʚʥʠʮʪʚʦ çʋʢʨʘʾʥʩʴʢʘ  ɽʥʮʠʢʣʦʧʝʜʽʷè  ̔ ʤ.  ʄ.  ʇ.  ɹʘʞʘʥʘ,  ʋʢʨʘʾʥʩʴʢʠʡ  

ʚʠʨʦʙʥʠʯʦ-ʢʦʤʝʨʮʽʡʥʠʡ  ʮʝʥʪʨ   çʆʣʽʤʧè. 

51. ʃʫʢʘʪʢʠʥ, ɸ. ʉ., ʃʝʚʠʥ, ɸ. ʉ., ʃʝʱʘʥʢʠʥʘ, ɺ. ɺ. ʠ ʜʨ. (2004). ʇʦʣʝʚʳʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʉʘʨʘʥʩʢ: ʀʟʜ-ʚʦ. ʄʦʨʣʦʚ. ʋʥ-ʪʘ. 

52. ʄʘʪʝʨʽʘʣʠ ʙʫʜʽʚʝʣʴʥʽ. ʄʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʛʦʨʶʯʽʩʪʴ: ɼʉʊʋ ɹ 

ɺ.2.7-19-95. ʂ., 1996, 33 ʩ. 

53. ʄʝʣʝʭʦʚ, ʀ. ʉ. (1948). ɺʣʠʷʥʠʝ ʧʦʞʘʨʦʚ ʥʘ ʣʝʩ. ʄ.-ʃ.: ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ. 



145 

54. ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚ ʋʢʨʘʾʥʽ ʫ 2018 ʨʦʮʽ. (2019). ʄʽʥʽʩʪʝʨʩʪʚʦ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ. 

55. ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʧʦʚʽʜʴ ʧʨʦ ʩʪʘʥ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʨʠʨʦʜʥʦʾ ʙʝʟʧʝʢʠ ʚ 

ʋʢʨʘʾʥʽ ʫ 2014 ʨʦʮʽ. (2015). ʋʢʨʅɼɯʎɿ. 

http://www.undicz.mns.gov.ua/files/2015/5/18/2_2.pdf. 

56. ʅʝʩʪʝʨʦʚ, ɺ. ɻ. (1949). ɻʦʨʠʤʦʩʪʴ ʣʝʩʘ ʠ ʤʝʪʦʜʳ ʝʝ ʦʧʨʝʜʝʣʝʥʠʷ. ʄ.: 

ɻʦʩʣʝʩʙʫʤʠʟʜʘʪ. 

57. ʆʜʫʤ, ʖ. (1986). ʕʢʦʣʦʛʠʷ: ɺ 2-ʭ ʪ. ʄ.: ʄʠʨ. 1. 

58. ʆʜʫʤ, ʖ. (1986). ʕʢʦʣʦʛʠʷ: ɺ 2-ʭ ʪ. ʄ.: ʄʠʨ. 2. 

59. ʇʦʞʝʞʽ ʚ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. (2015). ɼʉʅʉ ʋʢʨʘʾʥʠ. 

www.dsns.gov.ua/files/prognoz/report/2015/1_3_2016.pdf. 

60. ʇʦʢʨʦʚʩʴʢʠʡ, ʈ. ʃ. (2002). ʈʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʣʘʥʜʰʘʬʪʥʠʭ 

ʧʦʞʝʞ ʪʘ ʧʨʦʛʥʦʟ ʜʠʥʘʤʽʢʠ ʾ ʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ɸʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: 

21.06.02. ʍ.: ɺʠʜ-ʚʦ ɸʇɹʋ. 

61. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʉʪʘʪʫʪʫ ʜʽʡ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʦʨʛʘʥʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ ʆʧʝʨʘʪʠʚʥʦ-ʨʷʪʫʚʘʣʴʥʦʾ ʩʣʫʞʙʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ 

ʉʪʘʪʫʪʫ ʜʽʡ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʽʜʨʦʟʜʽʣʽʚ ʆʧʝʨʘʪʠʚʥʦ-ʨʷʪʫʚʘʣʴʥʦʾ ʩʣʫʞʙʠ 

ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʽʜ ʯʘʩ ʛʘʩʽʥʥʷ ʧʦʞʝʞ.  ʅʘʢʘʟ ʚʽʜ 26.04.2018 ʨ., ˉ340. 

(ʄʽʥʽʩʪʝʨʩʪʚʦ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʋʢʨʘʾʥʠ). (2018). 

https://zakon.rada.gov.ua/laws/show/z0801-18#n8. 

62. ʇʫʰʢʘʨ ɺ. ɺ. (2017). ɼʝʢʦʨʘʪʠʚʥʝ ʨʦʩʣʠʥʥʠʮʪʚʦ: ʜʝʢʦʨʘʪʠʚʥʽ 

ʜʠʢʦʨʦʩʣʽ ʽ ʛʘʟʦʥʥʽ ʪʨʘʚʠ ʚ ʜʠʟʘʡʥʽ ʣʘʥʜʰʘʬʪʫ. ʂ.: ʅɸʂʂʂʽʄ. 

63. ʇʷʩʝʮʴʢʘ, ʉ. ɯ., ɻʨʝʙʝʥʶʢ, ʅ. ʇ., ʉʘʚʯʫʢ, ʉ. ɺ. (2019). ɺʠʟʥʘʯʝʥʥʷ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʷʚʠʱʘʭ (ʚʽʜʢʣʘʜʝʥʥʷ ʦʞʝʣʝʜʽ). ʧʦ ʩʝʟʦʥʘʭ ʨʦʢʫ. ɻʽʜʨʦʣʦʛʽʷ, 

ʛʽʜʨʦʭʽʤʽʷ  ̔ʛʽʜʨʦʝʢʦʣʦʛʽʷ, 2 (53), 74-87. 

64. ʈʘʙʦʪʥʦʚ, ʊ. ɸ. (1975). ʀʟʫʯʝʥʠʝ ʮʝʥʦʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʚ ʮʝʣʷʭ 

ʚʳʷʩʥʝʥʠʷ çʩʪʨʘʪʝʛʠʠ ʞʠʟʥʠè ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ɹʶʣʣ. ʄʆʀ. ʆʪʜʝʣ. ʙʠʦʣ. 80(2), 5-

17. 

http://www.undicz.mns.gov.ua/files/2015/5/18/2_2.pdf
http://www.dsns.gov.ua/files/prognoz/report/2015/1_3_2016.pdf
https://zakon.rada.gov.ua/laws/show/z0801-18#n8


146 

65. ʈʦʟʢʣʘʜ ʧʦʛʦʜʠ. (2019). ʇʦʛʦʜʘ ʚ 243 ʢʨʘʾʥʘʭ ʩʚʽʪʫ. rp5.ua. 

66. ʉʚʠʨʠʜʝʥʢʦ, ɺ. ɭ., ɹʘʙʽʯ, ʆ.ɻ., ʐʚʠʜʝʥʢʦ, ɸ.ʁ. (1999).  ʃʽʩʦʚʘ 

ʧʽʨʦʣʦʛʽʷ. ʂ.: ɸʛʨʦʧʨʦʤʚʠʜʘʚ ʋʢʨʘʾʥʠ. 

67. ʉʝʨʝʙʨʝʥʥʠʢʦʚ, ʇ. ʇ., ʄʘʪʨʝʥʠʥʩʢʠʡ, ɺ. ɺ. (1937). ʃʝʩʥʳʝ ʧʦʞʘʨʳ ʠ 

ʙʦʨʴʙʘ ʩ ʥʠʤʠ. ʃ.: ɻʦʩʣʝʩʪʝʭʠʟʜʘʪ. 

68. ʉʦʣʦʤʘʭʘ, ɺ. ɸ. (1996). ʉʠʥʪʘʢʩʦʥʦʤʽʷ ʨʦʩʣʠʥʥʦʩʪʽ ʋʢʨʘʾʥʠ. ʋʢʨ. 

ʬʽʪʦʮʝʥ. ɿʙ, 4(5), 120. 

69. ʉʪʘʪʠʩʪʠʢʘ ʧʦʞʝʞ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ 2013-2016 ʨʦʢʠ: 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʟʙʽʨʥʠʢ ʘʥʘʣʽʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (2018). ʂ.: ʋʢʨʅɼɯʎɿ. 

70. ʉʪʨʝʣʴʮʦʚ, ʆ. ɺ., ɿʘʚʘʣʽʡ, ʆ. ɺ. (2011). ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʜʝʪʝʢʪʫʚʘʥʥʷ i ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ʇʨʘʮʽ ʆʜʝʩʴʢʦʛʦ 

ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 1(35), 101ï105. 

71. ʊʘʨʘʩʝʥʢʦ, ɸ. ɸ. (2008). ʄʦʜʝʣʴ ʜʠʥʘʤʠʢʠ ʢʦʥʪʫʨʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʞʘʨʘ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʚʣʠʷʥʠʷ ʣʘʥʜʰʘʬʪʥʦ-ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʦʙʣʝʤʳ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 24, 194-200. 

72. ʊʘʨʘʩʝʥʢʦ, ʆ. ɸ. (2011). ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʣʽʢʚʽʜʘʮʽʾ ʥʘʟʝʤʥʠʭ 

ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ. ɸʚʪʦʨʝʬ. ʜʠʩ. é ʜ-ʨʘ. ʪʝʭʥ. ʥʘʫʢ. ʍʘʨʢʽʚ. 

73. ʊʠʰʢʦʚ, ɸ. ɸ. (2009). ʇʦʞʘʨʳ ʚ ʩʪʝʧʷʭ ʠ ʩʘʚʘʥʥʘʭ. ɺʦʧʨʦʩʳ 

ʩʪʝʧʝʚʝʜʝʥʠʷ, 7, 79ï83. 

74. ʊʢʘʯʝʥʢʦ, ɺ. ʉ. (2009). ʇʨʦʙʣʝʤʠ ʩʪʝʧʦʚʦʾ ʧʽʨʦʣʦʛʽʾ. ɿʘʧʦʚʽʜʥʘ ʩʧʨʘʚʘ 

ʋʢʨʘʾʥʠ. 15 (2). 95-103. 

75. ʋʵʥʜʣʘʥʜʪ, ʋ. (1978). ʊʝʨʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. ʄ.: ʄʠʨ. 

76. ʎʝʭʘʥʩʴʢʘ, ʆ. ʌ. , ʉʪʨʻʣʢʦʚ, ɼ. ɻ. (2007). ɾʠʚʠʡ ʩʚʽʪ ʋʢʨʘʾʥʠ. ʍ.: 

ʈʘʥʦʢ. 

77. ʎʠʤʙʘʣ, ʗ. ʉ., ʂʫʱʫʢ, ʄ. ɸ. (2019). ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ̔  ʢʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ 

ʣʶʮʝʨʥʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʪʨʘʚʘʤʠ. ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ, 10 

(799). 24-31. 

78. ʐʝʣʷʛ-ʉʦʩʦʥʢʦ, ʖ. ʈ., ʋʩʪʠʤʝʥʢʦ, ʇ. ʄ., ʇʦʧʦʚʠʯ, ʉ. ʖ., ɺʘʢʘʨʝʥʢʦ, 

ʃ. ʇ. (2002). ɿʝʣʝʥʘ ʢʥʠʛʘ ʋʢʨʘʾʥʠ. ʃʽʩʠ. ʂ.: ʅʘʫʢ. ʜʫʤʢʘ. 



147 

79. ʐʢʚʘʨʫʢ, ʄ. ʄ., ɼʝʣʝʤʝʥʯʫʢ, ʄ. ɯ. (1976). ɻʨʫʥʪʦʟʥʘʚʩʪʚʦ. ʂ.: ɺʠʱʘ 

ʰʢʦʣʘ. 

80. ʗʮʝʥʢʦ, ɸ.ʆ., ʇʦʣʪʦʨʝʮʴʢʠʡ, ʉ.ʇ., ʊʝʨʝʱʝʥʢʦ, ʖ.ʌ. ʪʘ ʽʥ. (2018). 

ɼʦʚʽʜʥʠʢ ʟ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʘ  ʪʘ ʣʫʢʽʚʥʠʮʪʚʘ. ʋʤʘʥʴ: ʈɺɺ. 

81. Anderson, H. E. (1972). Aids to determining fuel models for estimating fire 

behavior. Intermountain Forest and Range Experiment Station Ogden, UT 84401 General 

Technical Report INT-122. 

82. Arroyo, L. A., Pascual, C., Manzanera, J. A. (2008). Fire models and 

methods to map fuel types: The role of remote sensing. Forest Ecology and Management, 

256, 1239ï1252. 

83. Aydin, B., Selvi, E., Tao, J., Starek, M. J. (2019). Use of Fire-Extinguishing 

Balls for a Conceptual System of Drone-Assisted Wildfire Fighting. Drones, 3, 17, 1-15. 

84. Benson, R. P., Roads, J. O., Weise, D. R. (2009). Climatic and weather 

factors affecting fire occurrence and behavior. Wildland Fires and Air Pollution - 

Developments in Environmental Science. Amsterdam: Elsevier, 8, 37-60. 

85. Boboulos, M, Purvis, M. R. I., Penchev, S. I. (2013). Fuel model 

development for the Greek East-Mediterranean forest litter layer. Fire and Materials, 37, 

597-611. 

86. Cheney, P., Sullivan, A. (2008). Grassfires : fuel, weather and fire behavior. 

Collingwood: CSIRO Publishing. 

87. Cheneyl, N. P., Gouldl, J. S., Catchpole, W. R. (1993). The Influence of Fuel, 

Weather and Fire Shape Variables on Fire-Spread in Grasslands. Int. J. Wildland Fire, 3 

(l), 31-44. 

88. Chuvieco, E., Aguado, I., Dimitrakopoulos, A. P. (2004). Conversion of fuel 

moisture content values to ignition potential for integrated fire danger assessment. 

Canadian Journal of Forest Research, 34, 2284ï2293. 

89. Clements, C. B., Zhong, S., Goodrick, S., Li, J., Potter, B. E., Bian, X., 

Heilman, W. E., Charney, J. J., Perna, R., Jang, M., Lee, D., Patel, M., Street, S., Aumann, 

G. (2007). Observing the Dynamics of Wildland Grassfires: FireFlux ï A Field Validation 

Experiment. Bulletin of the American Meteorological Society. September. 1370-1382. 



148 

90. Crane, W. J. B. (1982). Computing grassland and forest fire behaviour, 

relative humidity and drought index by pocket calculator. Australian Forestry, 45(2), 89-

97. 

91. Cruz, M. G., Alexander, M. E., Sullivan, A. L. (2017). Mantras of wildland 

fire behaviour modelling: facts or fallacies? International Journal of Wildland Fire, 26, 

973ï981. 

92. Cruz, M. G., Alexander, Martin E. (2020). Flame dimensions. Encyclopedia 

of Wildfires and Wildland-Urban Interface (WUI) Fires, Springer Nature Switzerland 

AG, 468-472. 

93. Czerpak, T., Maciak, T. (2011). Modelowania poŨaru lasu. CzňŜĺ I. Metody 

i algorytmy modelowania poŨaru lasu. BezpieczeŒstwo i Technika PoŨarnicza, 3, 83-94. 

94. Detweiler, A. J., Fitzgerald, S. (2006). Fire-resistant plants for home 

landscapes. Selecting plants that may reduce your risk from wildfire. PNW, 590, August. 

https://www.firefree.org/wp-content/uploads/2016/02/Fire-Resistant-Plants.pdf 

95. Dimitrakopoulos, A. P., Panov, P. I. (2001). Pyric properties of some 

dominant Mediterranean vegetation species. International Journal of Wildland Fire, 10, 

23ï27. 

96. Dissanayake, A. P., Setunge, S., Venkatesan, S., Moinuddin, K. A. M., 

Sutherland, D. (2018). Numerical assessment of composite bridges subjected to Wildland 

Urban Interface (WUI). fires. Maintenance, Safety, Risk, Management and Life-Cycle 

Performance of Bridges ï Powers, London: Taylor & Francis Group. 1247-1255. 

97. Drach, K. L., Kuzyk, A.D., Tovarianskyi, V. I., Yemelianenko, S. O. (2020). 

Fire dangerous properties of the most common plants of grassecosystems in Ukraine. 

Ecologia Balkanica, 12 (1), 147ï154. 

98. Dubinin, D., Korytchenko, K., Lisnyak, A., Hrytsyna, I., Trigub, V. (2017) 

Numerical simulation of the creation of a fire fighting barrier using an explosion of a 

combustible charge. Eastern-European Journal of Enterprise Technologies, 6/10 (90), 

11-16. 

99. Fire ï Wildland / Urban Interface. (2020, June). University of California. 

Central Sierra. 

https://www.firefree.org/wp-content/uploads/2016/02/Fire-Resistant-Plants.pdf


149 

http://cecentralsierra.ucanr.org/Resources_Publications/Publications/Fire_Wildland_Ur

ban_Interface/. 

100. Fire danger indexes Grass Model. (2019). 

http://www.dnr.state.mn.us/forestry/fire/maps/fdi_grass.html. 

101.  Fire retardant plants. (2000, September).  Community fire safe: 

Wildfire fact sheet, 16. 

http://builditbackgreen.org/media/9664445/fact_sheet_fire_retardant_plants.pdf. 

102. Flannigan, M. D., Krawchuk, M. A., Groot, W. J., Wotton, M., 

Gowman, L. M. (2009). Implications of changing climate for global wildland fire. 

International Journal of Wildland Fire, 18, 483-507. 

103. Hagen, M., Hereid, J., Delichatsios, M. A., Zhang, J., Bakirtzis, D. 

(2009). Flammability assessment of fire-retarded Nordic Spruce wood using 

thermogravimetric analyses and cone calorimetry. Fire Safety Journal, 44. 1053ï1066.  

104. Hansen, R. (2012). Estimating the amount of water required to 

extinguish wildfires under different conditions and in various fuel types. International 

Journal of Wildland Fire, 21, 525ï536. 

105. Hardison, J. R. (1976). Fire and flame for plant disease control. Annu. 

Rev. Phytopathol, 14, 355-379. 

106. Keyser, P., Harper, C., Bates, G., Smith, R., Keene, T., Lituma, C. 

(2015). Using Prescribed Fire to Manage Native Grass Forages in the Mid-South. Fire. 

University of Tennessee, Center for Native Grasslands Management. SP 731-J. 

https://extension.tennessee.edu/publications/Documents/SP731-J.pdf. 

107. McGrattan, K., Hostikka, S., McDermott, R., Floyd, J., Weinschenk, 

C., Overholt, K. (2015). Fire Dynamics Simulator Technical Reference Guide. Volume 1: 

Mathematical Model. NIST Special Publication 1018-1. Sixth Edition. 

108. Mell, W, Jenkins, M. A., Gould, J., Cheney, P. (2006). A physics-

based approach to modeling grassland fires. International Journal of Wildland Fire.  

109. Mell, W., McNamara, D., Maranghides, A., McDermott, R., Forney, 

G., Hoffman, C., Ginder, M. (2011). Computer modelling of wildland-urban interface 

fires. Fire & Materials, San Francisco, CA. https://www.firescience.gov/projects/07-1-5-

08/project/07-1-5-08_Mell_etal_FAM2011.pdf. 

http://cecentralsierra.ucanr.org/Resources_Publications/
http://www.dnr.state.mn.us/forestry/fire/maps/fdi_grass.html
http://builditbackgreen.org/media/9664445/fact_sheet_fire_retardant_plants.pdf
https://extension.tennessee.edu/publications/Documents/SP731-J.pdf
https://www.firescience.gov/projects/07-1-5-08/project/07-1-5-08_Mell_etal_FAM2011.pdf
https://www.firescience.gov/projects/07-1-5-08/project/07-1-5-08_Mell_etal_FAM2011.pdf


150 

110. Menczel, J. D., Prime, R. B. (2009). Thermal analysis of polymers. 

Fundamentals and applications. Wiley. 

111. Moinuddin, K. A. M., Sutherland, D., Mell, W. (2018). Simulation 

study of grass fire using a physics-based model: striving towards numerical rigour and 

the effect of grass height on the rate of spread. International Journal of Wildland Fire, 

27, 800-814. 

112. Moore-Gough, C. (2001). Fire-Resistant Plants for Montana 

Landscapes. MSU Extension, MT200101AG, Reviewed 12/19. 

http://msuextension.org/publications/YardandGarden/MT200101AG.pdf. 

113. Morvan, D., Meradji, S., Accary, G. (2007). Wildfire Behavior Study 

in a Mediterranean Pine Stand Using a Physically Based Model. Combustion Science and 

Technology, 180 (2), 230-248. 

114. Morvan, D., Meradji, S., Accary, G. (2009). Physical modelling of fire 

spread in Grasslands. Fire Safety Journal, 44, 50-61. 

115. National Fire Protection Associasion (NFPA). 

https://www.nfpa.org/Public-Education/Fire-causes-and-risks/Wildfire. 

116. Noble, I. R., Bary, G. A. V., Gill,  A. M. (1980). McArthur's fireȤ

danger meters expressed as equations. Australian Journal of Ecology, 5, 201-203. 

117. Overholt, K. J., Cabrera, J., Kurzawski, A., Koopersmith, M., 

Ezekoye, O. A. (2014). Characterization of fuel properties and fire spread rates for little 

bluestem grass. Fire Technology, 50 (1), 9-38. 

118. Paulik, F., Paulik, J., Erdey, L. (1958). Der Derivatograph. Z. Anal. 

Chem, 160, 241-252. 

119. Pereira, P., Francos, M., Ubeda, X., Brevik, E. C. (2017). Fire impacts 

in European grassland ecosystems. Wildfires perspectives, issues and challenges of the 

21st century, Ch. 1, Nova Science Publisher, 1-27. 

120. Philpot, C. W. (1970). Influence of mineral content on the pyrolysis 

of plant material. Forest Science, 16 (4), 461-471.  

121. Rothermel, R. C. (1972). A mathematical model for predicting fire 

spread in wildland fuels. USDA Forest Service Research Paper INT-115. 

https://www.nfpa.org/Public-Education/Fire-causes-and-risks/Wildfire


151 

122. Schreck, M.-B., Howerton, P. J., Cook, K. R. (2010). Adapting 

Australiaôs Grassland Fire Danger Index for the United Statesô Central Plains. Central 

Region Technical Attachment No. 10-02. May. 

https://www.weather.gov/media/crh/publications/TA/TA_1002.pdf. 

123. Scott, J. H., Burgan, R. E. (2005). Standard fire behaviour fuel 

models: a comprehensive set for use with Rothermelôs surface fire spread model. USDA 

Forest Service, Gen. Tech. Rep. RMRS-GTR-153. 

124. Simpson, K. J., Ripley, B. S., Christin, P.-A., Belcher, C. M., 

Lehmann, C. E. R., Thomas, G. H., Osborne, C. P. (2016). Determinants of flammability 

in savanna grass species. Journal of Ecology, 104, 138ï148. 

125. Sneeuwjagt, R. J., Frandsen, W. H. (1977). Behavior of experimental 

grass fires vs. predictions based on Rothermelôs model. Canadian Journal of Forest 

Research, 7, 357-367. 

126. Stevens, W. R. (1932). Stickel on the measurement and interpretation 

of forest weather in the Western Adirondacks. Monthly Weather Review, January, 25. 

127. TDA Prescribed Burn School Manual v1.3 5. (2002). 

campus.extension.org/file.php/...Burn/FiringTechniques.pdf 

128. Weber, R. O. (1991). Modelling fire spread through fuel beds. Prog. 

Energy Combust. Sci, 17, 67-82. 

129. Wildland-Urban Fire Models (2020, January). 

http://www.fs.fed.us/pnw/fera/wfds/index.shtml. 

 

 

  

http://www.fs.fed.us/pnw/fera/wfds/index.shtml


152 

 

 

 

 

 

 

 

 

 

 

 

ɼʆɼɸʊʆʂ ɸ 

ʇʈʆʊʆʂʆʃ ɺʀɿʅɸʏɽʅʅʗ ɿɸʃɽɾʅʆʉʊɯ ʊɽʄʇɽʈɸʊʋʈʀ 

ɿɸʁʄɸʅʅʗ ʊɸ ʉɸʄʆɿɸʁʄɸʅʅʗ ɺɯɼ ɺʄɯʉʊʋ ɺʆʃʆɻʆʉʊɯ ɺ 

ʈʆʉʃʀʅɸʍ ʊʈɸɺôʗʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ 

 



153 



154 



155 



156 



157 

 



158 

 

 

 

 

 

 

 

 

 

 

 

 

ɼʆɼɸʊʆʂ ɹ 

ʇʈʆʊʆʂʆʃ ɺʀʇʈʆɹʋɺɸʅʔ ɿ ɺʀɿʅɸʏɽʅʅʗ ʂʆɽʌɯʎɯɭʅʊɸ 

ɼʀʄʆʋʊɺʆʈɽʅʅʗ ʈɽʏʆɺʀʅ ɯ ʄɸʊɽʈɯɸʃɯɺ ɿɻɯɼʅʆ ɿ ɻʆʉʊ 

12.1.044-89 çʇʆɾɸʈʆɺɿʈʓɺʆʆʇɸʉʅʆʉʊʔ ɺɽʑɽʉʊɺ ʀ 

ʄɸʊɽʈʀɸʃʆɺ. ʅʆʄɽʅʂʃɸʊʋʈɸ ʇʆʂɸɿɸʊɽʃɽʁ ʀ ʄɽʊʆɼʓ ʀʍ 

ʆʇʈɽɼɽʃɽʅʀʗè 

 

  



159 



160 



161 


