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ɸʅʆʊɸʎɯʗ 

ʈʫʜʘʢʦʚ ʃ.ʄ. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʟʘʩʘʜʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ï ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 21.06.01 ï ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, 

ɼʥʽʧʨʦ, 2026. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʠʩʝʨʪʘʮʽʷ ʻ ʟʘʚʝʨʰʝʥʦʶ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʶ ʨʦʙʦʪʦʶ, ʚ ʷʢʽʡ 

ʚʠʨʽʰʝʥʦ ʘʢʪʫʘʣʴʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʧʨʦʙʣʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ 

ʫ ʛʽʨʥʠʯʦʜʦʙʫʚʥʽʡ ʛʘʣʫʟʽ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱ ʩʪʚʦʨʶʻ ʥʝʟʚʦʨʦʪʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʪʘ ʚʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʽʚ. ʋ ʨʦʙʦʪʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʦʛʨʝʩʫʶʯʘ ʜʝʛʨʘʜʘʮʽʷ 

ʟʘʭʠʩʥʠʭ ʜʘʤʙ ʫ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʟʫʤʦʚʣʝʥʘ ʩʫʢʫʧʥʠʤ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʪʘ ʜʠʥʘʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ 

ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʨʝʙʫʶʪʴ ʜʦʧʦʚʥʝʥʥʷ ʤʝʪʦʜʘʤʠ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʠʭʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʚʥʫʪʨʽʰʥʴʦʾ ʝʨʦʟʽʾ. ʈʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ 

ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ ʟʦʥ 

ʛʝʦʜʠʥʘʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʦʮʽʥʮʽ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʽʛʨʘʮʽʶ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʻ ʢʣʶʯʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʝʨʝʭʦʜʫ ʩʠʩʪʝʤʠ 

çʩʪʨʫʢʪʫʨʘïʩʝʨʝʜʦʚʠʱʝè ʫ ʢʨʠʪʠʯʥʠʡ ʩʪʘʥ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʩʪʘʥʫ 

ˇʨʫʥʪʦʚʠʭ ʤʘʩʠʚʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʘʥʽʟʦʪʨʦʧʽʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʝʥʴ. ɺʠʟʥʘʯʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʪʝʥʩʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʪʘ 

ʫʱʽʣʴʥʝʥʥʷ ʪʽʣʘ ʜʘʤʙ. ʆʪʨʠʤʘʥʦ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʩʝʡʩʤʦʘʢʫʩʪʠʯʥʦʶ ʝʤʽʩʽʻʶ ʤʘʩʠʚʽʚ ʪʘ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ 
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ʩʠʪʫʘʮʽʡ ʥʘ ʩʭʦʚʠʱʘʭ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʥʘʯʥʦʛʦ ʤʘʩʠʚʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʘʚʘʨʽʡʥʽʩʪʴ 

ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʧʨʠʯʠʥʠ ʚʽʜʤʦʚ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ (ɻʊʉ) ʫ 

ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ. ɼʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʦʣʦʛʽʶ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʨʫʡʥʽʚʥʠʭ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʤʝʪʦʜ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ 

(ʇɯɽʄʇɿ) ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʢʩʧʨʝʩ-ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʤʝʨʝʞʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ 

ʦʙôʻʢʪʘʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʬʽʟʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʦʥ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʘʙʦ ʜʝʩʪʨʫʢʮʽʾ ˇʨʫʥʪʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʢʦʨʝʣʷʮʽʶ ʤʽʞ 

ʧʠʪʦʤʦʶ ʝʣʝʢʪʨʠʯʥʦʶ ʧʨʦʚʽʜʥʽʩʪʶ ˇʨʫʥʪʽʚ ʪʘ ʾʭʥʴʦʶ ʧʦʪʦʯʥʦʶ ʚʦʣʦʛʽʩʪʶ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʦʮʽʥʶʚʘʪʠ 

ʜʠʥʘʤʽʢʫ ʧʨʦʩʫʚʘʥʥʷ ʬʨʦʥʪʫ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʚ ʯʘʩʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʇɯɽʄʇɿ, ʷʢʽ 

ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ ʢʨʠʪʠʯʥʫ ʟʘʛʨʦʟʫ ʧʨʦʨʠʚʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ. ʆʪʨʠʤʘʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʩʦʢʦʾ ʯʫʪʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʤʘʛʥʽʪʦʤʝʪʨʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦ ʚʠʷʚʣʝʥʥʷ ʟʦʥ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʦʙʚʦʜʥʝʥʦʩʪʽ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʘʡʦʥʽʚ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʢʪʦʥʽʯʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʾʭ 

ʮʽʣʽʩʥʽʩʪʴ. 

ɼʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʩʢʣʘʜʥʫ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʨʘʡʦʥʽ ʥʝʜʽʶʯʦʛʦ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè ʫ ʂʘʤôʷʥʩʴʢʦʤʫ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʨʘʜʽʦʘʢʪʠʚʥʘ 

ʩʧʘʜʱʠʥʘ ʢʦʣʠʰʥʴʦʛʦ ʫʨʘʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʪʝʨʤʽʥʦʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʟ ʬʦʩʬʦʛʽʧʩʫ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʽʪʨʦʚʦʤʫ ʧʠʣʦʫʪʚʦʨʝʥʥʶ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʾ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʫ ʪʽʣʦ ʡ ʣʦʞʝ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʈʦʟʨʦʙʣʝʥʦ ʫʪʦʯʥʝʥʫ ʩʭʝʤʫ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʧʽʜʟʝʤʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʫ ʥʘʧʨʷʤʢʫ ʨʫʩʣʘ ʨʽʯʢʠ ʂʦʥʦʧʣʷʥʢʘ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ 
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ʣʦʢʘʣʴʥʽ ʜʽʣʷʥʢʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʤʠʚʘʥʥʷ ʬʽʣʴʪʨʘʪʫ ʚ ʧʽʜʬʫʥʜʘʤʝʥʪʥʽʡ ʯʘʩʪʠʥʽ 

ʟʘʭʠʩʥʠʭ ʜʘʤʙ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʘʜʩʦʨʙʮʽʾ ʽʟʦʪʦʧʽʚ ʫʨʘʥʫ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ˇʨʫʥʪʽʚ ʦʩʥʦʚʠ ʪʘ ʪʽʣʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʥʫʶʯʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʪʘ ʨ. ɼʥʽʧʨʦ ʩʪʚʦʨʶʻ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʟʘʛʨʦʟʫ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ. ʆʪʨʠʤʘʥʦ ʜʝʪʘʣʽʟʦʚʘʥʽ ʢʘʨʪʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ ʥʘ ʧʨʠʣʝʛʣʽʡ ʜʦ ʦʙ'ʻʢʪʘ ʩʝʣʽʪʝʙʥʽʡ ʪʝʨʠʪʦʨʽʾ.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʦʥʠ ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʦʾ ʧʦʚʝʨʭʥʝʚʦʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʩʫʬʦʟʽʾ. 

ʇʨʦʛʥʦʟʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ Phase 2 ʧʦʢʘʟʘʣʦ, ʱʦ ʜʣʷ ʜʘʤʙʠ 

çʉʫʭʘʯʽʚʩʴʢʝè 1ʉ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʢʦʝʬʽʮʽʻʥʪ ʩʪʽʡʢʦʩʪʽ ʟʥʠʞʫʻʪʴʩʷ ʜʦ ks = 1,202, ʱʦ ʻ ʥʠʞʯʠʤ ʟʘ 

ʥʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ ([ks] = 1,25) ʽ ʩʪʚʦʨʶʻ ʟʘʛʨʦʟʫ ʧʨʦʨʠʚʫ. 

ʅʘ ɺɻʄʂ ʫ ʙ. ʉʢʘʞʝʥʘ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʥʷʪʪʷ ʨʽʚʥʽʚ (ʚ ʩʝʨʝʜʥ. ʥʘ 0,7ï1,0 ʤ/ʨʽʢ) 

ʜʚʦʭ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʟʣʠʪʪʷ ʷʢʠʭ ʩʧʨʠʯʠʥʷʻ ʦʙʚʦʜʥʝʥʥʷ ʪʘ 

ʧʦʚʟʫʯʽʩʪʴ ˇʨʫʥʪʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʯʥʠʤ ʪʠʩʢʦʤ ʰʣʘʤʦʚʠʭ ʤʘʩ 

ʽʥʪʝʥʩʠʬʽʢʫʻ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʟʘʛʨʦʟʫ ʮʽʣʽʩʥʦʩʪʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʩʧʦʨʫʜ. ɼʦʜʘʪʢʦʚʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʨʠʟʠʢʦʤ ʚʠʟʥʘʯʝʥʦ ʩʝʡʩʤʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʝʛʽʦʥʫ, 

ʷʢʘ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʦʙʚʦʜʥʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʜʘʤʙʠ. 

ʋ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʮʽʣʽʩʥʫ ʥʘʫʢʦʚʫ ʢʦʥʮʝʧʮʽʶ, ʱʦ ʦʙôʻʜʥʫʻ 

ʧʨʦʤʠʩʣʦʚʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʪʘ ʮʠʚʽʣʴʥʽ ʟʨʦʰʫʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʚ ʻʜʠʥʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ 

ʤʝʨʝʞʫ ʨʝʛʽʦʥʫ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʨʦʟʛʣʷʜʘʪʠ ʮʠʚʽʣʴʥʽ ɻʊʉ ʷʢ ʩʪʨʘʪʝʛʽʯʥʽ ʽʥʞʝʥʝʨʥʽ 

ʙʘʨôʻʨʠ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʫ ʨʘʟʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʘʙʦ 

ʚʦʻʥʥʠʭ ʜʽʡ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʠʪʥʝ ʡ ʪʝʭʥʽʯʥʝ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʛʽʨʥʠʯʦʨʫʜʥʠʭ ʨʘʡʦʥʽʚ. ɺʠʷʚʣʝʥʦ ʢʨʠʪʠʯʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ 

ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʭ ʝʢʨʘʥʽʚ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʦʙʩʷʛʠ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʜʝʬʽʮʠʪʥʠʭ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʙʝʪʦʥʥʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʣʦʞʘ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʛʝʦʬʽʟʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʧʨʠʭʦʚʘʥʠʭ ʚʠʪʦʢʽʚ ʚʦʜʠ ʟ ʜʽʶʯʠʭ ʢʘʥʘʣʽʚ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
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ʧʦʙʫʜʦʚʘʥʦ ʧʨʦʬʽʣʽ ʚʦʣʦʛʦʩʪʽ ʙʦʨʪʽʚ ʢʘʥʘʣʽʚ ʥʘ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʢʘʭ ʾʭʥʽʭ 

ʪʨʘʩ. ʉʪʚʦʨʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʧʽʜʪʦʧʣʝʥʥʷ ʧʨʠʣʝʛʣʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʫʥʘʩʣʽʜʦʢ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ ʟ ʢʘʥʘʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʚʦʨʦʪʥʦʛʦ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ 

ʨʦʜʶʯʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ. ʆʪʨʠʤʘʥʦ ʦʙ'ʻʢʪʠʚʥʽ ʜʘʥʽ ʱʦʜʦ ʩʫʪʪʻʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʟʙʠʪʢʽʚ, ʟʫʤʦʚʣʝʥʠʭ ʥʝʝʬʝʢʪʠʚʥʦʶ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʟʘʩʪʘʨʽʣʠʭ ʮʠʚʽʣʴʥʠʭ ɻʊʉ. ʅʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʙʘʛʘʪʦʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʠʟʥʘʯʝʥʦ ʩʝʟʦʥʥʽ ʧʽʢʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʝʣʴʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʢʨʠʪʠʯʥʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʽʡʢʦʩʪʽ ʫʢʦʩʽʚ ʜʘʤʙ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʥʘʧʦʚʥʝʥʥʷ 

ʥʘʢʦʧʠʯʫʚʘʯʽʚ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʣʦʢʘʣʴʥʠʭ ʛʝʦʜʠʥʘʤʽʯʥʠʭ 

ʘʥʦʤʘʣʽʡ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʝʣʠʢʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. ʈʦʟʨʦʙʣʝʥʦ ʛʥʫʯʢʠʡ 

ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ). ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʦʨʝʪʠʯʥʦ 

ʜʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʯʠʥʥʦʛʦ ʟʨʽʜʞʝʥʥʷ ʭʚʦʩʪʽʚ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʨʘʧʪʦʚʠʭ 

ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ 

ʧʨʦʩʪʦʨʦʚʫ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʤʠʪʠʭ ˇʨʫʥʪʦʚʠʭ ʤʘʩʠʚʽʚ. 

ɼʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩʠ ʬʽʣʴʪʨʘʮʽʾ ʢʨʽʟʴ ʟʘʭʠʩʥʫ ʜʘʤʙʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ɺʽʣʴʥʦʛʽʨʩʴʢʦʛʦ ɻʄʂ ʫ ʙʘʣʮʽ ʉʢʘʞʝʥʘ ʟ ʚʠʭʦʜʘʤʠ ʨʦʟʯʠʥʽʚ, ʟʙʘʛʘʯʝʥʠʭ ʚʘʞʢʠʤʠ 

ʤʝʪʘʣʘʤʠ, ʥʘ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, 

ʧʦʚʝʨʭʥʝʚʠʭ  ̔ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʆʪʨʠʤʘʥʦ ʢʽʣʴʢʽʩʥʽ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʭʠʩʥʠʭ ʜʘʤʙ. ʅʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʧʨʦʛʥʦʟʽʚ ʚʠʟʥʘʯʝʥʦ ʯʝʨʛʦʚʽʩʪʴ ʪʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ɻʊʉ ʨʝʛʽʦʥʫ. 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʘʢʪʠʯʥʽ ʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ɻʊʉ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʘʨʤʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʫʢʦʩʽʚ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʩʪʨʫʤʠʥʥʦʾ ʮʝʤʝʥʪʘʮʽʾ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʭ ʟʘʚʽʩ. ʈʦʟʨʦʙʣʝʥʦ ʥʘʫʢʦʚʽ ʧʨʦʧʦʟʠʮʽʾ 
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ʱʦʜʦ ʧʦʝʪʘʧʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʘʩʪʦʚʦʛʦ ʟʛʫʱʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʟʙʘʛʘʯʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘʤʧʦʥʘʞʥʠʭ ʩʫʤʽʰʝʡ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʩʣʘʙʢʠʭ ʦʩʥʦʚ ʩʧʦʨʫʜ. 

ʈʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʮʠʬʨʦʚʦʾ ʩʠʩʪʝʤʠ ʨʘʥʥʴʦʛʦ ʦʧʦʚʽʱʝʥʥʷ 

ʧʨʦ ʟʘʛʨʦʟʫ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʠʡ 

ʨʠʟʠʢ ʢʘʪʘʩʪʨʦʬ ʥʘ 30%. ʆʪʨʠʤʘʥʦ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʦʙʥʠʯʦʾ ʘʧʨʦʙʘʮʽʾ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ ʥʘ ʦʙ'ʻʢʪʘʭ ɼʇ çɹʘʨôʻʨè. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʫʤʘʨʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʛʘʣʫʟʝʚʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. 

ʋ ʧʽʜʩʫʤʢʫ ˇʨʫʥʪʦʚʥʦ ʨʦʟʛʣʷʥʫʪʦ ʟʘʛʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʦʛʦ 

ʙʘʛʘʪʦʧʣʘʥʦʚʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽ ʟʘʩʘʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʟʘʭʠʩʪ ʧʨʠʨʦʜʥʦʛʦ 

ʜʦʚʢʽʣʣʷ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʩʦʢʫ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʚʩʽʭ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʛʘʣʫʟʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʈʦʟʨʦʙʣʝʥʦ ʢʦʥʢʨʝʪʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʦʨʛʘʥʽʚ ʚʣʘʜʠ 

ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʶʯʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʦʚʘʥʦ ʩʪʨʘʪʝʛʽʶ ʤʽʥʽʤʽʟʘʮʽʾ 

ʥʝʛʘʪʠʚʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʦʜʥʽ ʦʙ'ʻʢʪʠ. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʷʢʽ ʩʪʘʣʠ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʫʯʘʩʥʠʤ ʻʚʨʦʧʝʡʩʴʢʠʤ ʥʦʨʤʘʤ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ. 

ʆʪʨʠʤʘʥʦ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʢʘʪʘʩʪʨʦʬ ʫ ʱʽʣʴʥʦ ʟʘʩʝʣʝʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʘʛʣʦʤʝʨʘʮʽʷʭ. ʇʨʘʢʪʠʯʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ ʩʧʨʠʷʪʠʤʝ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʟʤʽʮʥʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ, ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ, ʭʚʦʩʪʦʩʭʦʚʠʱʝ, 

ʟʨʦʰʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʛʝʦʬʽʟʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʛʝʦʪʝʢʪʦʥʽʢʘ, ʬʽʣʴʪʨʘʮʽʷ, 

ʤʽʛʨʘʮʽʷ, ʨʘʜʽʦʥʫʢʣʽʜʠ, ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ. 
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ABSTRACT 

Rudakov L.M. Scientific and technical principles of environmental safety 

management for hydraulic structures in the mining industry. ï Unpublished 

manuscript. Dissertation for the degree of Doctor of Technical Sciences in the specialty 

21.06.01 ï Environmental Safety. ï Dnipro University of Technology, Ministry of 

Education and Science of Ukraine, Dnipro, 2026. 

This dissertation is a comprehensive research study that addresses the pressing 

scientific issue of establishing a methodology for ensuring the environmental safety of 

hydraulic structures through the integration of instrumental diagnostic methods and 

predictive modeling. Based on an analysis of global trends in the mining industry, it 

has been established that disturbances in the hydrodynamic equilibrium of tailings 

ponds pose irreversible threats to the geological and aquatic environments of industrial 

regions. The work establishes that the progressive degradation of protective dams 

within the mining and industrial complex of the Dnipropetrovsk region is caused by 

the cumulative impact of anthropogenic waterlogging and dynamic loads from 

transportation routes. It is argued that existing routine monitoring systems require 

supplementation with methods for remote identification of hidden areas of internal 

erosion. A conceptual model for managing environmental risks has been developed, 

based on the identification of zones of geodynamic instability and the assessment of 

their impact on the migration of pollutants. As a result of the research, it has been 

proven that the intensification of filtration flows is a key indicator of the transition of 

the ñstructure-environmentò system to a critical state. 

Mathematical models of the stress-strain state of soil masses have been developed, 

which account for the anisotropy of the physical and mechanical properties of alluvial 

deposits. Patterns of transformation of natural electromagnetic field parameters under 

the influence of active suffusion and compaction of dam bodies have been established. 

New data on the correlation between the seismoacoustic emission of massifs and the 

probability of emergency situations at hazardous waste storage facilities have been 

obtained. 

Based on the analysis of a large array of statistical data on accident rates, the main 
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man-made causes of gas transmission system (GTS) failures in global practice have 

been identified. The methodology for the comprehensive use of non-destructive remote 

methods of environmental monitoring has been examined in detail. It has been 

established that the method of the Earthôs natural pulsed electromagnetic field 

(EPEMF) is the most effective tool for rapid scanning of the condition of dams. 

Optimal parameters of the measurement network for conducting long-term research at 

large-scale facilities have been substantiated. A methodology for interpreting 

geophysical signals to rapidly identify hidden zones of soil compaction has been 

developed. As a result of the research, a correlation between the specific electrical 

resistivity of soils and their current moisture content has been experimentally 

determined. Mathematical models have been developed that allow for the highly 

accurate estimation of the dynamics of the filtration flow frontôs progression over time.  

Threshold values for the radiation intensity of the PIEMPS have been established, 

which indicate a critical risk of a breach in the containment dam. Experimental 

confirmation has been obtained of the high sensitivity of modern magnetometric 

methods to the detection of corrosion wear of metal structural elements. Based on an 

analysis of the complex geological structure of the areas where the storage facilities 

are located, significant risks of seismic impact on their integrity have been identified. 

The complex environmental situation in the area of the inactive ñDniprovskeò 

tailings pond in Kamyanske has been examined in detail. It has been established that 

the radioactive legacy of former uranium production requires the implementation of 

special engineering safety measures. The necessity of urgently reinforcing the 

phosphogypsum protective layer to reliably prevent wind-blown dust formation and 

the infiltration of atmospheric water into the tailings pond bed is substantiated. A 

refined scheme of radionuclide migration in underground horizons toward the 

Konoplyanka River channel has been developed, allowing the identification of local 

areas of intense leachate discharge in the sub-footing section of the protective dams. 

Mathematical models of uranium isotope adsorption by various types of foundation 

soils and the tailings pond body were developed. It was established that the existing 

hydraulic connection between the storage facility and the Dnipro River poses a long-
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term threat on a regional scale. Detailed maps of the spatial distribution of background 

radiation in the residential area adjacent to the facility were obtained. 

Based on an analysis of the current condition of the Sukhachivske tailings pond, 

areas prone to dangerous surface and internal suffusion have been identified. Predictive 

modeling in the Phase 2 program showed that for the Sukhachivske 1C dam, when 

water saturation and the vibrational impact of motor vehicles are combined, the 

stability coefficient decreases to ks = 1.202, which is lower than the regulatory 

requirements ([ks] = 1.25) and poses a risk of failure. 

At VGMK in the Skazhena ravine, a rise in the levels (on average by 0.7ï

1.0m/year) of two anthropogenic aquifers has been observed; their convergence causes 

waterlogging and soil creep. This process, combined with lateral pressure from slurry 

masses, intensifies landslide formation, posing a threat to the integrity of retaining 

structures. Seismic activity in the region has been identified as an additional 

environmental risk, which, under conditions of significant waterlogging, could lead to 

dam failure. 

Aspects of environmental safety of hydraulic engineering systems for civil and 

land reclamation purposes are also considered. A connection has been established 

between the poor technical condition of irrigation canals and the processes of 

secondary salinization of agricultural lands in the Dnipropetrovsk region. A 

methodology for using the Earthôs natural pulsed electromagnetic field to detect hidden 

voids and leaks in the concrete lining of hydraulic structures has been substantiated.  

This paper examines technical solutions for stabilizing the environmental 

condition of gas transmission systems. The high effectiveness of the combined use of 

geosynthetic materials for reinforcing external slopes has been established. The 

feasibility of using jet grouting technology for the rapid creation of anti-filtration 

curtains has been substantiated. Scientific proposals have been developed for a phased 

transition to environmentally safe paste thickening of enrichment waste. As a result of 

the research, optimal ratios of grouting mixtures for strengthening weak foundations 

of structures have been determined. A functional structure of a digital early warning 

system for the threat of environmental emergencies has been developed. 
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It has been established that the implementation of comprehensive automated 

monitoring reduces the overall risk of disasters by 30%. Positive results were obtained 

from the industrial testing of the proposed solutions at the facilities of the State 

Enterprise ñBarrier.ò Based on an analysis of the overall environmental impact, the 

feasibility of widespread industry-wide implementation of the research results has been 

established. 

Thorough examination of the study's general findings establishes that the 

developed scientific and technical principles provide a methodological foundation for 

managing the environmental safety of gas transmission systems under conditions of 

increasing anthropogenic pressure, which is of great importance for the sustainable 

development of industrial regions. The scientific novelty of the obtained results is 

substantiated, which lies in the development of a comprehensive approach to assessing 

the condition of structures through the lens of their interaction with ecosystems. As a 

result of the conducted research, a strategy for the environmental modernization of gas 

transmission systems has been formulated, aimed at minimizing risks to public health. 

Mathematical and instrumental tools have been developed that enable a transition from 

reactive to proactive management of environmental safety. The full compliance of the 

proposed solutions with the principles of Ukraineôs environmental legislation and 

European Union directives has been established. A significant contribution has been 

made to the theory of forecasting man-made emergencies under conditions of a 

changing climate and geological environment. The technical implementation of the 

dissertationôs results ensures reliable protection of the natural environment and 

contributes to strengthening the national security of the state. 

Keywords: environmental safety, hydraulic structures, tailings pond, irrigation 

system, geophysical monitoring, geotectonics, filtration, migration, radionuclides, 

hazard index. 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʘʢʦʧʠʯʝʥʥʷ ʫ ʩʚʽʪʽ ʧʦʥʘʜ 223 ʤʣʨʜ ʪʦʥ ʚʽʜʭʦʜʽʚ ʫ 

ʙʣʠʟʴʢʦ 35 000 ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʻ ʢʨʠʪʠʯʥʠʤ ʚʠʢʣʠʢʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫ, 

ʱʦ ʟʫʤʦʚʣʶʻ ʛʦʩʪʨʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ (ɻʊʉ). ɻʣʦʙʘʣʴʥʽ ʧʨʦʛʥʦʟʠ ʚʢʘʟʫʶʪʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ 

ʟʨʽʜʞʝʥʠʭ ʚʽʜʭʦʜʽʚ, ʘ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʘ ʪʣʽ ʬʽʟʠʯʥʦʛʦ ʩʪʘʨʽʥʥʷ ʦʙôʻʢʪʽʚ 

ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʚʽʜʤʦʚ ʜʘʤʙ. ʉʪʘʪʠʩʪʠʢʘ ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʨʘʟʣʠʚʽʩʪʴ ʥʘʤʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (51,2% ʘʚʘʨʽʡ), ʘ ʪʨʘʛʝʜʽʾ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʫ 

ɹʨʘʟʠʣʽʾ ʪʘ ʊʘʥʟʘʥʽʾ ʜʦʚʦʜʷʪʴ, ʱʦ ʩʫʯʘʩʥʽ ɻʊʉ ʯʘʩʪʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʦʟʘ 

ʤʝʞʘʤʠ ʧʨʦʻʢʪʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʟʘ ʦʙʩʷʛʘʤʠ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ 

ɭʚʨʦʧʽ: ʫ 465 ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʟʦʩʝʨʝʜʞʝʥʦ ʧʦʥʘʜ 6 ʤʣʨʜ ʪʦʥ ʥʝʙʝʟʧʝʯʥʠʭ 

ʨʝʯʦʚʠʥ. ʅʘʡʚʠʱʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ (318,3 ʪʠʩ. ʪ ʥʘ 1 ʢʤĮ), ʜʝ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘʡʙʽʣʴʰʽ ʦʙôʻʢʪʠ ʛʽʨʥʠʯʦ- 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʈʝʘʣʴʥʽʩʪʴ ʟʘʛʨʦʟʠ ʜʣʷ ʨʝʛʽʦʥʫ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʘʚʘʨʽʷʤʠ ʥʘ ʤʽʩʮʝʚʠʭ ʦʙôʻʢʪʘʭ, ʟʦʢʨʝʤʘ ʚʠʪʦʢʦʤ 80 000 ʤį ʚʦʜʠ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ 

çʎʝʥʪʨʘʣʴʥʝè. ʂʣʶʯʦʚʦʶ ʥʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ 

ʩʚʦʻʯʘʩʥʦʾ ʪʘ ʜʦʩʪʦʚʽʨʥʦʾ ʤʝʪʦʜʠʢʠ ʪʘ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɻʊʉ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʜʘʤʙ ʯʝʨʝʟ ʙʘʛʘʪʦʨʽʯʥʫ 

ʝʢʩʧʣʫʘʪʘʮʽʶ, ʥʝʤʠʥʫʯʝ ʩʪʘʨʽʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʝʨʝʚʠʱʝʥʥʷ 

ʧʨʦʻʢʪʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. ʇʽʜʩʠʣʶʻ ʪʝʭʥʦʛʝʥʥʫ ʥʝʙʝʟʧʝʢʫ ʮʠʭ ʦʙôʻʢʪʽʚ ʟʤʽʥʘ 

ʢʣʽʤʘʪʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʪʘ 

ʧʘʚʦʜʢʘʤʠ ʟʣʠʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʧʨʠʯʠʥʷʻ ʥʘʜʤʽʨʥʝ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ʪʽʣʘ ʜʘʤʙ ʽ 

ʣʦʞʘ ʥʘʢʦʧʠʯʫʚʘʯʽʚ, ʽʥʪʝʥʩʠʬʽʢʫʻ ʬʽʣʴʪʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʘʢʪʠʚʽʟʫʻ ʤʽʛʨʘʮʽʶ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʩʪʽʡʢʦʩʪʽ ʩʧʦʨʫʜ. ɼʦʜʘʪʢʦʚʫ ʟʘʛʨʦʟʫ 

ʩʪʘʥʦʚʠʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʫ ʟʦʥʽ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ, ʱʦ ʯʝʨʝʟ 

ʘʨʪʠʣʝʨʽʡʩʴʢʽ ʦʙʩʪʨʽʣʠ, ʘʪʘʢʠ ɹʇʃɸ ʪʘ ʤʽʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʨʷʤʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ɻʊʉ ʪʘ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʈʘʟʦʤ ʟ ʛʽʜʨʦʪʝʭʥʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʫ ʟʥʘʯʥʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʦʜʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʪʘ ʜʝʨʞʘʚʠ ʚ ʮʽʣʦʤʫ ʚʽʜʽʛʨʘʶʪʴ ʮʠʚʽʣʴʥʽ 
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ɻʊʉ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʠʢʦʥʫʶʯʠ ʘʢʫʤʫʣʶ-

ʶʯʫ ʪʘ ʨʦʟʧʦʜʽʣʴʯʫ ʬʫʥʢʮʽʾ ʚʦʥʠ ʻ ʥʘʜʽʡʥʠʤʠ, ʘ ʽʥʢʦʣʠ ʽ ʻʜʠʥʠʤʠ ʧʦʩʪʘʯʘʣʴʥʠ-

ʢʘʤʠ ʚʦʜʠ ʷʢ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢ ʡ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ʂʨʠʪʠʯʥʠʡ ʬʽʟʠʯʥʠʡ ʟʥʦʩ 

ʽʨʠʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ʂʽʣʴʯʝʥʩʴʢʦʾ, ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ, ʉʦʣʦʥʷʥʦ- ʊʦʤʘʢʽʚʩʴʢʦʾ ʪʘ 

ʽʥ.) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ ʟʝʤʝʣʴ, 

ʧʽʜʪʦʧʣʝʥʥʷ ʫʛʽʜʴ ʪʘ ʟʘʛʨʦʞʫʻ ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ. ʆʪʞʝ, ʚʦʜʥʘ ʙʝʟʧʝʢʘ 

ʜʝʨʞʘʚʠ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʤʽʩʥʠʡ ʚʥʝʩʦʢ ʷʢ ʧʨʦʤʠʩʣʦʚʠʭ, ʪʘʢ ʽ ʮʠʚʽʣʴʥʠʭ ɻʊʉ, 

ʧʨʠʯʦʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʤʠʩʣʦʚʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʯʘʩʪʢʘ 

ʮʴʦʛʦ ʚʥʝʩʢʫ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʙʽʢ. ʅʝʚʠʨʽʰʝʥʘ ʯʘʩʪʠʥʘ 

ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʚ ʫʤʦʚʘʭ ʾʭʥʴʦʛʦ 

ʢʨʠʪʠʯʥʦʛʦ ʟʥʦʩʫ. ʇʦʜʦʣʘʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʨʦʟʨʠʚʫ ʤʽʞ ʩʪʨʽʤʢʠʤ ʧʦʛʽʨʰʝʥʥʷʤ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɻʊʉ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʤʝʪʦʜʘʤʠ ʡʦʛʦ ʦʮʽʥʢʠ 

ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʫ ʧʨʦʙʣʝʤʫ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʜʦʟʚʦʣʠʪʴ 

ʧʨʠʡʥʷʪʠ ʦʧʝʨʘʪʠʚʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʥʝʙʝʟʧʝʢ, ʧʦʚôʷʟʘʥʠʭ 

ʟ ʚʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʜʠʩʝʨʪʘʮʽʾ ʚʠʨʽʰʫʻʪʴʩʷ ʘʢʪʫʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ 

ʧʨʦʙʣʝʤʘ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʩʫʯʘʩʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʩʫʤʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʽ 

ʮʠʚʽʣʴʥʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʚ ʫʤʦʚʘʭ ʢʨʠʪʠʯʥʦʛʦ ʟʥʦʩʫ ʡ ʧʽʜʚʠʱʝʥʦʛʦ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ.  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʫʚʘʣʘʩʴ ʥʘ ʢʘʬʝʜʨʽ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʽʥʞʝʥʝʨʽʾ 

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʤʝʞʘʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ: ˉ 2929-ʧ çʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʟʘʩʘʜʠ ʧʽʜʚʠʱʝʥʥʷ 

ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ˇʨʫʥʪʦʚʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜè (2022ï2025 ʨʨ., ˉ 

ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0122U201615, ʢʝʨʽʚʥʠʢ ʪʝʤʠ), ̄  2113-ʧ çɯʥʥʦʚʘʮʽʡʥʽ ʧʨʽʦʨʠʪʝʪʠ 

ʨʦʟʚʠʪʢʫ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʤʽʥ ʢʣʽʤʘʪʫ ʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡè (2025 ʨ., ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0125U001424, 

ʚʜ̔ʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ); ˉ 2504-ʧ çʈʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
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ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦ- ʤʝʣʽʦʨʘʪʠʚ-

ʥʠʭ ʦʙôʻʢʪʽʚè (2015ï2019 ʨʨ., ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0114U005587, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ 

ʚʠʢʦʥʘʚʝʮʴ); ˉ 2733-ʧ çʈʦʟʨʦʙʢʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʙôʻʢʪʽʚè (2020ï 2024  ʨʨ.,   ̄  

ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ  0120U100321,  ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ  ʚʠʢʦʥʘʚʝʮʴ), ˉ0122U201614 

çʄʦʥʽʪʦʨʠʥʛ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽè 

(ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ); ˉ 0114U006324 çʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʛʝʦʬʽʟʠʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠè; ˉ 0110U001969 çʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʤʫ 

ʨʝʛʽʦʥʽè (ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ); ʘ ʪʘʢʦʞ ʛʦʩʧʜʦʛʦʚʽʨʥʠʭ ʨʦʙʽʪ: çʇʨʦʝʢʪ 

ʟʘʭʦʜʽʚ ʧʦ ʧʦʣʽʧʰʝʥʥʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʨʝʙʣʽ ʉʫʭʘʯʽʚʩʴʢʦʛʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʚ ʤ. ʂʘʤ`ʷʥʩʴʢʝ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽè, (2012 ʨ., 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ), çɿʚʽʪ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ  ʦʙʩʪʝʞʝʥʥʷ  ʪʝʭʥʽʯʥʦʛʦ  

ʩʪʘʥʫ  ʚʝʨʭʥʴʦʾ  ʜʘʤʙʠ  ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè (1 ʩʝʢʮʽʷ) ʟʘ ʜʘʥʠʤʠ 

ʛʝʦʬʽʟʠʯʥʦʾ ʟʡʦʤʢʠ ʤʝʪʦʜʦʤ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʽè, (2012ʨ., ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ), çɺʠʟʥʘʯʝʥʥʷ ʛʝʦʬʽʟʠʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʦʙʩʷʛʽʚ ʚʪʨʘʪ ʚʦʜʠ ʟ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ 

ʢʘʥʘʣʫ ʄʂ-1 ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠè, (2018ʨ., ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ 

ʚʠʢʦʥʘʚʝʮʴ), çʇʨʦ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ  ʪʝʭʥʽʯʥʦʛʦ  ʩʪʘʥʫ  

ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ  ʜʘʤʙʠ  ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè ʟʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʯʥʦʾ 

ʟʡʦʤʢʠ ʤʝʪʦʜʦʤ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ 

ɼʥʽʧʨʦè, (2016ʨ., ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ), çʆʮʽʥʢʘ ʛʽʜʨʦʛʝʦʤʝʭʘʥʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʥʠʟʦʚʦʛʦ ʫʢʦʩʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè, 

(2022 ʨ., ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ). 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʽʜʧʦʚʽʜʘʻ ʟʦʙʦʚôʷʟʘʥʥʷʤ ʋʢʨʘʾʥʠ ʚ ʤʝʞʘʭ ʇʘʨʠʟʴʢʦʾ 

ʫʛʦʜʠ ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʙʝʟʧʝʢʠ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʘʩʘʜʘʤ ʉʪʨʘʪʝʛʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʤʦʞʝ ʙʫʪʠ ʟʘʣʫʯʝʥʘ 

ʜʦ ʧʣʘʥʫ ʧʦʚʦʻʥʥʦʾ ʚʽʜʙʫʜʦʚʠ ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʻ ʣʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ̔  

ʨʝʘʣʽʟʘʮʽʻʶ ʮʽʣʝʡ ʉʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ çʋʢʨʘʾʥʘ ï 2030è.  
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ʄʝʪʘ ʨʦʙʦʪʠ ï ʨʦʟʨʦʙʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʘʜ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʛʽʜʨʦʛʝʦʤʝʭʘʥʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʪʝʭʥʦʛʝʥʥʠʤ ʢʘʪʘʩʪʨʦʬʘʤ ̔  ʤʽʥʽʤʽʟʘʮʽʾ ʾ ʭ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʯʠʥʠ ʝʢʦʣʦʛʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʥʝʙʝʟʧʝʢ ʪʘ ʥʘʩʣʽʜʢʽʚ 

ʘʚʘʨʽʡ ʥʘ ɻʊʉ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʠʷʚʠʪʠ ʜʦʤʽʥʫʶʯʽ ʬʘʢʪʦʨʠ, 

ʷʢʽ ʧʨʠʟʚʝʣʠ ʜʦ ʧʦʷʚʠ, ʨʦʟʚʠʪʢʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʪʘ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

2. ʆʮʽʥʠʪʠ ʚʧʣʠʚ ʧʨʠʨʦʜʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʛʝʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʪʝʭʥʦʛʝʥʥʫ ʙʝʟʧʝʢʫ ɻʊʉ. 

3. ʆʙˇʨʫʥʪʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʨʫʡʥʽʚʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ 

ʤʝʪʦʜʽʚ (ʇɯɽʄʇɿ, ɺɽɿ, ʨʘʜʽʦʤʝʪʨʽʷ) ʷʢ ʝʣʝʤʝʥʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʩʥʦʚʠ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʢʦʣʦʛʦ-ʪʝʭʥʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɻʊʉ. 

4. ʆʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɻʊʉ, ʷʢʘ ʤʽʩʪʠʪʴ ʧʨʦʛʥʦʟʥʫ ʩʢʣʘʜʦʚʫ (ʪʝʢʪʦʥʽʯʥʠʡ ʘʥʘʣʽʟ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ) ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʢʣʘʜʦʚʫ (ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʫ ʪʽʣʽ ɻʊʉ). 

5. ʅʘ ʧʽʜʩʪʘʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʠʢʦʥʘʪʠ ʦʮʽʥʢʫ ʛʝʦʤʝʭʘʥʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʜʘʤʙ ʭʚʦʩʪʦʩʭʦʚʠʱ çɼʥʽʧʨʦʚʩʴʢʝè ʽ çʉʫʭʘʯʽʚʩʴʢʝè, ʨʦʟʨʘʭʫʚʘʪʠ 

ʽʥʜʝʢʩʠ ʨʠʟʠʢʫ ʽ ʥʝʙʝʟʧʝʢʠ, ʨʦʟʨʦʙʣʝʥʽ ʟʘ ʤʝʪʦʜʠʢʦʶ UBA (ʅʽʤʝʯʯʠʥʘ) ʪʘ 

ʜʦʩʣʽʜʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚ ʦʙʣʘʩʪʽ ʤʽʛʨʘʮʽʾ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʦʛʦè ʜʦ ʨ. ʂʦʥʦʧʣʷʥʢʘ. 

6. ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ɻʊʉ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʩʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 

7. ʆʙˇʨʫʥʪʫʚʘʪʠ ʢʦʥʮʝʧʮʽʶ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ɻʊʉ 

ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʦʣʽ ʽ ʟʥʘʯʝʥʥʷ ɻʊʉ ʮʠʚʽʣʴʥʦʛʦ 

ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
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ɯʜʝʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʧʨʝʚʝʥʪʠʚʥʦʛʦ 

ʝʢʦʣʦʛʦ-ʪʝʭʥʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʽʥʪʝʛʨʘʮʽʾ ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 

ʻʜʠʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʤʝʨʝʞʽ ʨʝʛʽʦʥʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ 

ʢʨʠʪʠʯʥʽ ʟʦʥʠ ʜʝʬʦʨʤʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʜʘʤʙ, ʘ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʮʠʚʽʣʴʥʠʭ ʩʠʩʪʝʤ ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʭ ʙʘʨôʻʨʽʚ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʝʨʝʭʦʧʣʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʚʠʪʦʢʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʢʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ 

ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʽʚ ʫ ʢʨʠʟʦʚʽ ʧʝʨʽʦʜʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʘʭ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʟʘʩʘʜʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ 

ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʥʘʫʢʦʚʠʡ-ʧʨʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ, ɦ ʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʦʻʜʥʘʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʤʝʪʦʜʽʚ ʪʘ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʊʝʦʨʝʪʠʯʥʽ  ʪʘ  ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ  ʤʝʪʦʜʠ:  ʩʠʩʪʝʤʥʠʡ  ʘʥʘʣʽʟ,  ʥʘʫʢʦʚʝ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ï ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʚʽʪʦʚʠʭ 

ʪʨʝʥʜʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ɻʊʉ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʯʠʥʥʠʢʽʚ ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʧʨʠʯʠʥ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʘʤʠ ʥʝʨʫʡʥʽʚʥʦʾ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʟʡʦʤʢʠ: 

ʢʦʤʧʣʝʢʩ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʽ (ʇɯɽʄʇɿ) ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʜʘʤʙ, ʚʠʷʚʣʝʥʥʷ 

ʧʨʠʭʦʚʘʥʠʭ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ; ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ɺɽɿ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ; ʨʘʜʽʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʪʘ ʢʦʥʪʨʦʣʶ 

ʤʽʛʨʘʮʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʟʦʥʘʭ ʚʧʣʠʚʫ ʭʚʦʩʪʦʩʭʦʚʠʱ. 

ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ: ʘʥʘʣʽʟ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʠʭ ʤʘʩʠʚʽʚ ʪʘ ʦʮʽʥʢʘ ʾʭ ʛʽʜʨʦʛʝʦʤʝʭʘʥʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ (ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ Phase 2); ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʤʽʛʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. 
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ʄʝʪʦʜʠ ʝʢʦʣʦʛʦ-ʪʝʭʥʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ: ʢʦʤʧʣʝʢʩʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʬʘʢʪʠʯʥʦʛʦ 

ʩʪʘʥʫ ʙʝʟʧʝʢʠ ʦʙôʻʢʪʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ; ʨʦʟʨʘʭʫʥʢʦʚʦ-ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ̔ ʥʜʝʢʩʽʚ ʨʠʟʠʢʽʚ ʪʘ ʥʝʙʝʟʧʝʢ ï Tailings Hazard Index (THI) ̔  Tailings 

Risk Index (TRI) ʟʘ ʤʝʪʦʜʠʢʦʶ ɸʛʝʥʪʩʪʚʘ ʅʽʤʝʯʯʠʥʠ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(UBɸ) ʪʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ɻʊʉ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʨʝʛʽʦʥʫ. 

ɻʨʘʬʦʘʥʘʣʽʪʠʯʥʽ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʇɯɽʄʇɿ, ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʧʦʚʝʨʭʦʥʴ ʪʘ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʨʝʦʣʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʡ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ. 

ʄʝʪʦʜʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ̔ ʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ɻʊʉ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʅʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, ɦ ʦ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʟʘʭʠʩʪ: 

1. ʆʜʥʠʤ ʟ ʯʠʥʥʠʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱ ʻ ʩʫʯʘʩʥʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ (ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 2,0ï2,3ÁC ʪʘ 

ʟʥʠʞʝʥʥ ̫ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʙʫʪʢʫ ʥʘ 0,037ï0,042), ɦ ʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʝʨʝʩʠʭʘʥʥʷ ̌ ʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʘʤʙ ̔ ʟ ʧʦʜʘʣʴʰʠʤ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷʤ ̔  ʧʽʜ 

ʯʘʩ ʽʥʪʝʥʩʠʚʥʠʭ ʟʣʠʚ ʟʫʤʦʚʣʶʻ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, 

ʘʢʪʠʚʽʟʘʮʽʶ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ (ʟʦʢʨʝʤʘ ʩʫʬʦʟʽʾ). ʎʝ ʦʙʫʤʦʚʣʶʻ 

ʱʦʨʽʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʦʥ ʟʘʤʦʯʫʚʘʥʥʷ ʜʘʤʙ ʥʘ 10-15%, ʷʢʝ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʦʣʴʦʚʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ. 

2. ʊʝʢʪʦʥʽʯʥʘ ʙʫʜʦʚʘ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʚ ʜʘʤʙʘʭ ɻʊʉ ʩʪʫʧʽʥʴ 

ʨʦʟʚʠʪʢʫ ʪʨʽʱʠʥ, ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʦʩʥʦʚʥʠʭ 

ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʽ ʧʨʠʛʥʽʯʝʥʦʾ 

ʩʠʩʪʝʤʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʥʘʧʨʷʤʢʽʚ ʟ ʘʟʠʤʫʪʘʤʠ ʧʨʦʩʪʷʛʘʥʥʷ 300Áï330Á, ʟʘ 

ʷʢʠʤʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʯʘʩʥʽ ʨʫʭʠ, ʱʦ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʪʝʢʪʦʥʽʯʥʠʡ ʬʘʢʪʦʨ 

ʧʽʜʛʦʪʦʚʢʠ ʜʘʤʙ ɻʊʉ ʜʦ ʧʨʦʷʚʠ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʝʭʥʦʛʝʥʥʽ ʚʽʙʨʘʮʽʾ 

(ʚʠʙʫʭʠ, ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ ʪʦʱʦ) ʧʽʜʩʠʣʶʶʪʴ ʨʦʣʴ ʪʝʢʪʦʥʽʯʥʦʛʦ ʬʘʢʪʦʨʫ ʪʘ 

ʧʨʠʰʚʠʜʰʫʶʪʴ ʬʽʣʴʪʨʘʮʽʡʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʽ ʧʨʦʮʝʩʠ. 

3. ʈʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʽʚʥʠʥʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʧʣʠʚʦʤ ʦʙʚʦʜʥʝʥʥʷ ʥʘ ʛʝʦʤʝʭʘʥʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ, ʷʢʝ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʯʠʩʝʣʴʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʬʽʟʠʢʦ- 
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ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʧʦʨʽʜ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʜʦʥʘʩʠʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʙʫʬʝʨʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʘʤʙ, ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʫ ʧʨʠʣʝʛʣʠʭ 

ʥʝʚʝʣʠʢʠʭ ʚʦʜʦʪʦʢʘʭ, ʷʢʽ ʫʧʦʚʽʣʴʥʶʶʪʴ ʤʽʛʨʘʮʽʶ ʥʝʙʝʟʧʝʯʥʠʭ ʩʧʦʣʫʢ ʜʦ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʦʜʠʥ-ʜʚʘ ʧʦʨʷʜʢʠ ʚʥʘʩʣʽʜʦʢ ʩʦʨʙʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

1. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ɦ ʦ ʩʫʯʘʩʥʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʧʦʚôʷʟʘʥʘ ʟʽ ʟʨʦʩʪʘʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʦʾ ʝʚʘʧʦʪʨʘʥʩʧʽʨʘʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʥʘ ʜʘʤʙʘʭ ʟ ̌ ʨʫʥʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ɦ ʦ ʧʽʜ ʯʘʩ ̔ ʥʪʝʥʩʠʚʥʠʭ ʟʣʠʚ 

ʟʫʤʦʚʣʶʻ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʘʢʪʠʚʽʟʘʮʽʶ ʬʽʣʴʪʨʘʮʽʾ 

ʪʘ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ (ʟʦʢʨʝʤʘ ʩʫʬʦʟʽʾ). 

2. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʪʽʩʥʠʡ ʛʝʥʝʪʠʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʦʨʽʻʥʪʫʚʘʥʥʷʤ 

ʪʨʽʱʠʥ ʚ ʜʘʤʙʘʭ ɻʊʉ ʪʘ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʽʯʥʦʶ ʙʫʜʦʚʦʶ ʪʝʨʠʪʦʨʽʾ: ʘʟʠʤʫʪʠ 

ʧʨʦʩʪʷʛʘʥʥʷ ʪʨʽʱʠʥ ʟʙʽʛʘʶʪʴʩʷ ʟ ʥʘʧʨʷʤʢʘʤʠ ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ 

ʩʠʩʪʝʤ ʨʦʟʣʦʤʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽʡ ʨʦʟʚʠʪʦʢ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʜʘʤʙʘʭ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. 

3. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʧʽʜʩʪʘʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʦʜʥʦʾ ʤʽʛʨʘʮʽʾ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè ʾʭʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘ ʚʠʭʽʜʥʽʡ 

ʤʝʞʽ ˇʨʫʥʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʥʘʨʘʟʽ ʥʝ ʜʦʩʷʛʣʘ ʩʚʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, 

ʟʘʬʽʢʩʦʚʘʥʦʛʦ ʫ ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ ʚʽʜʚʘʣʽʚ, ʧʨʠ ʮʴʦʤʫ ʥʘ ʪʣʽ ʥʘʡʙʽʣʴʰʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʫʨʘʥʫ ʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜʘʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʘʜʽʶ ʽ ʪʦʨʽʶ 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʠʤʠ, ʘ ʬʨʦʥʪ ʤʽʛʨʘʮʽʾ ɦ ʝ ʥʝ ʜʦʩʷʛ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ 

ʨ. ʂʦʥʦʧʣʷʥʢʠ. 

4. ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʢʦʤʧʣʝʢʩʽʚ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʭ (ʭʚʦʩʪʦʩʭʦʚʠʱʘ) ʪʘ ʮʠʚʽʣʴʥʠʭ (ʚʦʜʦʧʽʜʚʽʜʥʽ 

ʢʘʥʘʣʠ) ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʱʦ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʥʠʢʥʝʥʥʽ ʢʫʤʫʣʷʪʠʚʥʦʛʦ 

ʝʬʝʢʪʫ ʧʽʜʪʦʧʣʝʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʷʢʝ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʫ ʪʘ ʧʦʪʨʝʙʫʻ ʻʜʠʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʾʭʥʴʦʛʦ ʩʪʘʥʫ. 

5. ɺʧʝʨʰʝ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʩʘʜʠ ʥʘʫʢʦʚʦʾ ʢʦʥʮʝʧʮʽʾ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴ ɻʊʉ 

ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʦʙôʻʢʪʠ ʮʠʚʽʣʴʥʦʾ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ ʚ 
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ʻʜʠʥʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʝʛʽʦʥʫ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

ï ʢʦʤʧʣʝʢʩʥʫ ʤʝʪʦʜʠʢʫ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ɻʊʉ, ʷʢʘ ʧʦʻʜʥʫʻ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʩʧʦʨʫʜ ʪʘ ʧʨʦʛʥʦʟʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʤʽʛʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ), ʱʦ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʨʠʪʠʯʥʽ ʩʪʘʥʠ ʩʧʦʨʫʜ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ; 

ï ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʛʽʜʨʦʛʝʦʤʝʭʘʥʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ˇʨʫʥʪʦʚʠʭ 

ʜʘʤʙ ʭʚʦʩʪʦʩʭʦʚʠʱ ʽ ʮʠʚʽʣʴʥʠʭ ɻʊʉ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘʪʫʨʥʠʭ 

ʛʝʦʬʽʟʠʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʫ ʤʦʜʝʣʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ ʬʽʣʴʪʨʘʮʽʾ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ; 

ï ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʘʤʙ ɻʊʉ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʽʥʜʝʢʩʽʚ THI (Tailings Hazard Index) ̔  TRI (Tailings Risk Index); 

ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ (ʟʦʢʨʝʤʘ, 

ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʭ) ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ ʥʘ 

ʦʩʥʦʚʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʾʭʥʴʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʤʘʻ 

ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʘʜ, ʤʝʪʦʜʠʢ ʪʘ ʽʥʞʝʥʝʨʥʠʭ 

ʨʽʰʝʥʴ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ 

ʩʧʦʨʫʜ ʚ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʘʭ. 

ʈʦʟʨʦʙʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʤʝʪʦʜʠʢʘ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ɻʊʉ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʝʢʩʧʣʫʘʪʘʮʽʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ ʙʝʟʧʝʢʠ ʪʘ 

ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʭʚʦʩʪʦʩʭʦʚʠʱ. 

ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʛʝʦʬʽʟʠʯʥʠʭ 

ʤʝʪʦʜʽʚ (ʇɯɽʄʇɿ, ɺɽɿ) ʪʘ ʘʣʛʦʨʠʪʤʠ ʾʭʥʴʦʾ ʦʙʨʦʙʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʘʢʪʠʢʫ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 
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ʜʝʬʝʢʪʽʚ ʪʘ ʧʨʠʭʦʚʘʥʠʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʟʦʥ ʫ ʪʽʣʽ ʜʘʤʙ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʨʽʚʥʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʪʝʢʪʦʥʽʯʥʠʡ ʬʘʢʪʦʨ ʜʘʻ ʟʤʦʛʫ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘ ʜʽʶʯʠʭ ʪʘ 

ʥʝʜʽʶʯʠʭ ɻʊʉ ʛʝʥʝʨʘʣʴʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʪʨʽʱʠʥ ʪʘ ʨʦʟʫʱʽʣʴʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ ʧʦʪʝʥʮʽʡʥʠʭ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ, 

ʟʘʤʦʯʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʜʣʷ ɻʊʉ, ʱʦ 

ʧʨʦʻʢʪʫʶʪʴʩʷ ï ʚʨʘʭʫʚʘʪʠ ʮʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. 

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʽʥʜʝʢʩʠ THI  ̔ TRI, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʤʽʛʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘ ʩʪʽʡʢʦʩʪʽ, ʜʦʟʚʦʣʷʶʪʴ ʦʙˇʨʫʥʪʦʚʘʥʦ ʦʙʠʨʘʪʠ 

ʧʨʽʦʨʠʪʝʪʥʽ ʦʙôʻʢʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʪʘ ʧʨʦʪʠʘʚʘʨʽʡʥʠʭ ʟʘʭʦʜʽʚ. 

ɯʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʦʙˇʨʫʥʪʦʚʘʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʘʤʙ ʪʘ ʟʤʝʥʰʝʥʥʷ ʬʽʣʴʪʨʘʮʽʾ (ʟʦʢʨʝʤʘ, ʜʣʷ ʭʚʦʩʪʦʩʭʦʚʠʱ 

çɼʥʽʧʨʦʚʩʴʢʝè, çʉʫʭʘʯʽʚʩʴʢʝè), ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ, 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ 

ʩʣʫʛʫʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʡʢʨʘʱʠʭ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʝʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʘʧʨʦʙʦʚʘʥʽ 

ʥʘ ʜʝʨʞʘʚʥʦʤʫ  ʧʽʜʧʨʠʻʤʩʪʚʽ  çɹʘʨôʻʨè, ʱʦ  ʦʙʩʣʫʛʦʚʫʻ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ  ̔ ʚ ʈʝʛʽʦʥʘʣʴʥʦʤʫ ʦʬʽʩʽ  ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ  ʦʙʣʘʩʪʽ,  ʘ ʪʘʢʦʞ  ʚʧʨʦʚʘʜʞʝʥʽ ʫ  ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ G2 çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘè ʫ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʧʨʦʙʣʝʤʠ, ʤʝʪʠ, ʽʜʝʾ, 

ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥʴ, ʚʠʩʥʦʚʢʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʾʭ 

ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ, ʨʦʟʨʦʙʮʽ ʪʘ ʘʧʨʦʙʘʮʽʾ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʘʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ 

ʩʧʦʨʫʜ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

ʇʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ɻʊʉ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʧʨʠʯʠʥʠ ʥʘʡʙʽʣʴʰʠʭ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ, 

ʱʦ ʩʪʘʣʦ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʝʙʝʟʧʝʢʠ. 
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ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʫ ʤʝʪʦʜʠʢʫ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ɻʊʉ, ʷʢʘ ʧʦʻʜʥʫʻ ʛʝʦʬʽʟʠʯʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʢʦʥʘʥʦ ʧʦʣʴʦʚʽ ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʤʝʪʦʜʠ ʇɯɽʄʇɿ, ɺɽɿ) ʪʘ 

ʨʘʜʽʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʦʙʨʘʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʽ ʮʠʚʽʣʴʥʠʭ ɻʊʉ, 

ʧʨʦʚʝʜʝʥʦ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʝʢʦʣʦʛʦ-ʪʝʭʥʽʯʥʫ ʜʽʘʛʥʦʩʪʠʢʫ 

ʾʭʥʴʦʛʦ ʩʪʘʥʫ ʙʝʟʧʝʢʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʘʤʙ ʽ ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ. 

ɺʧʝʨʰʝ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʟʘʩʘʜʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʟ ʤʽʥʽʤʽʟʘʮʽʾ 

ʨʠʟʠʢʽʚ, ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽʥʜʝʢʩʠ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʢʣʶʯʦʚʠʭ ʦʙôʻʢʪʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʪʘ 

ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʜʦʩʣʽʜʞʝʥʠʭ 

ɻʊʉ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʦʜʥʦʦʩʽʙʥʠʭ ʧʨʘʮʷʭ [13 ï 

17, 33, 35] ʯʠ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ [1 ï 12, 18 ï 32, 34, 36 ï 40], ʜʝ ʟʜʦʙʫʚʘʯ ʙʨʘʚ ʫʯʘʩʪʴ 

ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʧʨʷʤʢʽʚ ʪʘ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʘʥʘʣʽʟʽ ʪʘ ʦʙʛʦʚʦʨʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʬʦʨʤʣʝʥʥʽ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ. 

ʈʦʙʦʪʘ ̒  ʨʝʟʫʣʴʪʘʪʦʤ ʩʘʤʦʩʪʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʈʫʜʘʢʦʚʘ ʃ.ʄ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘ ʥʘʧʨʷʤʢʦʤ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘ ʦʪʨʠʤʘʣʠ ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ ʧʽʩʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʥʘ 

ʥʘʩʪʫʧʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ: ʄʽʞʥʘʨʦʜʥʠʡ ʬʦʨʫʤ çɹʝʟʧʝʯʥʘ, ʢʦʤʬʦʨʪʥʘ, 

ʩʧʨʦʤʦʞʥʘ, ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘè ï 2023 (ʤʽʞʥʘʨ. ʢʦʥʬ.), 11-13 ʞʦʚʪʥʷ 2023 

ʨ., ʤ. ɼʥʽʧʨʦ; ɯ ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʋʢʨʘʾʥʘ 2025: ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè, 23 ʞʦʚʪʥʷ 2025 ʨ., ʤ. ʂʠʾʚ; IOP Conference Series: Earth and 

Environmental Science, 1348(1); V Industrial, Mechanical And Electrical 

Engineering. Aip publishing; 3 ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʽʥʪʝʨʥʝʪ- 

ʢʦʥʬʝʨʝʥʮʽʷ çImpact of Artificial  Intelligence and Other Technologies on Sustainable 
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Developmentè, 11-12 ʛʨʫʜʥʷ 2025 ʨ.; ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʽʥʪʝʨʥʝʪ- 

ʢʦʥʬʝʨʝʥʮʽʷ çDevelopment of Education, Science and Business: Results 2025è, 18- 

19 ʛʨʫʜʥʷ 2025 ʨ.; 2 ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çScience, 

Technology and Industry in the Digital Ageè ɻʘʤʙʫʨʛ, ʅʽʤʝʯʯʠʥʘ: 17-19 ʛʨʫʜʥʷ 

2025 ʨ.; çʅʘʩʪʦʷʱʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʝè ï 2014 (ʍ ʤʝʞʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʘ 

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ), 17-25 ʩʽʯʥʷ 2014 ʨ., ʉʦʬʽʷ, ɹʦʣʛʘʨʽʷ; ʋʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ.), 21 

ʙʝʨʝʟʥʷ 2017 ʨ., ʤ. ʂʠʾʚ; ɽʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʠʪʥʦʶ ʚʦʜʦʶ (ɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ.), 6 ï 7 ʣʠʧʥʷ 2018 ʨ., ʤ. ɼʥʽʧʨʦ; 2nd International multidisciplinary conference 

Sustainable Development Trends and Challenges under COVID-19, 29-30 ʣʠʩʪʦʧʘʜʘ 

2021 ʨ., ʤ. ʉʫʤʠ, ʋʢʨʘʾʥʘ; XI ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʦʥʣʘʡʥ- 

ʢʦʥʬʝʨʝʥʮʽʷ çʇʨʠʩʢʦʨʝʥʥʷ ʟʤʽʥ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʚʦʜʥʦʾ ʢʨʠʟʠ ʚ ʋʢʨʘʾʥʽè, 2023 ʨ., 

ʤ. ʂʠʾʚ. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 40 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 2 ʤʦʥʦʛʨʘʬʽʾ, 18 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʟ ̫ ʢʠʭ 

7 ʩʪʘʪʝʡ ʫ ʚʠʜʘʥʥʷʭ, ʽʥʜʝʢʩʦʚʘʥʠʭ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Scopus ʽ WoS (2 ʩʪʘʪʪʽ 

ï Q2, 2 ʩʪʘʪʪʽ ï Q3, 2 ʩʪʘʪʪʽ ï Q4 (ʤʘʪʝʨʽʘʣʠ ʤʽʞʥ. ʢʦʥʬ.), 1 ʩʪʘʪʪʷ ï WoS), 10 

ʧʘʪʝʥʪʽʚ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 10 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, 5 

ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (285 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 

35 ʩʪʦʨʽʥʢʘʭ) ʽ 5 ʜʦʜʘʪʢʽʚ (ʥʘ 42 ʩʪʦʨʽʥʢʘʭ), 122 ʨʠʩʫʥʢʽʚ, 34 ʪʘʙʣʠʮʴ. ʆʙʩʷʛ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ʩʪʘʥʦʚʠʪʴ 247 ʩʪʦʨʽʥʦʢ, ʟ ʥʠʭ ʧʣʦʱʫ 24 ʩʪʦʨʽʥʦʢ ʧʦʚʥʽʩʪʶ 

ʟʘʡʤʘʶʪʴ ʨʠʩʫʥʢʠ ʪʘ ʪʘʙʣʠʮʽ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʢʣʘʜʘʻ 359 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ 1 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʂʃɸɼʆɺʀʍ ʊɽʍʅʆɻɽʅʅʆɰ 

ɹɽɿʇɽʂʀ ɽʂʉʇʃʋɸʊɸʎɯɰ ɻɯɼʈʆʊɽʍʅɯʏʅʀʍ ʉʇʆʈʋɼ  

 

 

1.1 ʉʫʯʘʩʥʽ ʪʨʝʥʜʠ ʨʦʟʚʠʪʢʫ ʫʷʚʣʝʥʴ ʧʨʦ ʪʝʭʥʦʛʝʥʥʫ ʙʝʟʧʝʢʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

 

ʋ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 29000 ï 35000 ʽʩʥʫʶʯʠʭ, ʥʝʜʽʶʯʠʭ ʽ ʟʘʥʝʜʙʘʥʠʭ 

ʭʚʦʩʪʦʩʭʦʚʠʱ, ʚ ʷʢʠʭ ʩʢʣʘʜʦʚʘʥʦ ʧʨʠʙʣʠʟʥʦ 223 ʤʽʣʴʷʨʜʽʚ ʪʦʥ (534 ʤʣʨʜ ʤ3) 

ʚʽʜʭʦʜʽʚ. ʑʦʨʽʯʥʦ ʧʨʠ ʚʠʜʦʙʫʪʢʫ 18-20 ʤʣʨʜ ʪ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʩʚʽʪʽ 

ʫʪʚʦʨʶʻʪʴʩʷ 80-90 ʤʣʨʜ ʪ ʧʦʨʦʞʥʴʦʾ ʧʦʨʦʜʠ ʪʘ 8 ʤʣʨʜ ʪ (19 ʤʣʨʜ ʤ3) ʭʚʦʩʪʽʚ. ɺ 

ʜʘʥʠʡ ʯʘʩ ʥʘ ʢʦʞʝʥ ʤʽʣʴʡʦʥ ʪʦʥ ʚʠʜʦʙʫʪʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʥʝʦʙʭʽʜʥʽ 

ʬʽʟʠʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 4,9 ʤʣʥ ʪ ʧʦʨʦʞʥʴʦʾ ʧʦʨʦʜʠ ʪʘ 

ʭʚʦʩʪʽʚ [1]. 

ʉʝʨʝʜʥʽʡ ʦʙʩʷʛ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʩʪʘʥʦʚʠʪʴ 17 ʤʣʥ ʤ3. ɿ 1950 ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

118 ʽʥʮʠʜʝʥʪʽʚ ʢʘʪʝʛʦʨʽʾ ʩʝʨʡʦʟʥʠʭ ʘʙʦ ʜʫʞʝ ʩʝʨʡʦʟʥʠʭ, ʟ ʷʢʠʭ 11 (9%) ʧʨʠʧʘʜʘʻ 

ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʧʦʜʽʙʥʦʛʦ ʘʙʦ ʙʽʣʴʰʦʛʦ ʦʙʩʷʛʫ. ʅʘ ʜʫʤʢʫ ʧʦʨʪʘʣʫ 

worldminetailingsfailures.org [1], ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʘʡʙʫʪʥʽ çʜʫʞʝ ʩʝʨʡʦʟʥʽè 

ʪʘ çʩʝʨʡʦʟʥʽè ʚʽʜʤʦʚʠ ʙʫʜʫʪʴ ʤʘʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʚʝʣʠʯʠʥʫ. ɿʙʝʨʝʞʝʥʥʷ 

ʥʠʥʽʰʥʽʭ ʫʤʦʚ ʪʘ ʪʝʥʜʝʥʮʽʡ ʫ ʩʬʝʨʽ ʧʨʦʧʦʟʠʮʽʾ (ʘʙʦ ʟ ʙʦʢʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ/ʛʽʨʥʠʯʦʾ ʛʘʣʫʟʽ) ʧʨʠʟʚʝʜʝ ʜʦ 18 ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʚʽʜʤʦʚ 

ʭʚʦʩʪʦʩʭʦʚʠʱ ʫ ʧʝʨʽʦʜ ʟ 2015 ʧʦ 2024 ʨʽʢ. ɺʞʝ ʩʪʘʣʦʩʷ ʜʝʚ'ʷʪʴ çʜʫʞʝ ʩʝʨʡʦʟʥʠʭè 

ʪʘ 5 çʩʝʨʡʦʟʥʠʭè ʚʽʜʤʦʚ. ʆʯʽʢʫʚʘʣʦʩʷ, ʱʦ ʤʘʩʰʪʘʙʠ ʧʨʦʛʥʦʟʦʚʘʥʠʭ 18 

ʽʥʮʠʜʝʥʪʽʚ ʫ 2015-2024 ʨʦʢʘʭ ʙʫʜʫʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʥʘʡʙʽʣʴʰ 

ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʧʦʜʽʾ, ʷʢʽ ʚʞʝ ʚʽʜʙʫʣʠʩʷ. ʅʘ ʮʝ ʚʧʣʠʚʘʶʪʴ ʪʨʠ ʬʘʢʪʦʨʠ [1]: 

1. ɹʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ ʚʠʭʦʜʷʪʴ ʟʘ ʨʘʤʢʠ ʧʨʦʻʢʪʫ, ʟʚʘʞʘʶʯʠ 

ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʢʣʘʜʫʚʘʥʥʷ ʚʩʝ ʙʽʣʴʰʠʭ ʦʙʩʷʛʽʚ ʭʚʦʩʪʽʚ; 

2. ɹʘʛʘʪʦ ʭʚʦʩʪʦʩʭʦʚʠʱ, ʫ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʦʟʤʽʩʪʠʪʠ ʧ'ʷʪʠʨʽʯʥʠʡ 

ʦʙʩʷʛ ʚʽʜʭʦʜʽʚ, ʻ ʩʪʘʨʠʤʠ, çʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠè ʭʚʦʩʪʦʩʭʦʚʠʱʘʤʠ ʙʝʟ 
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ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʘ ʪʘ ʙʝʟ ʨʝʪʝʣʴʥʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ 

ʘʥʘʣʽʟʫ ʩʪʽʡʢʦʩʪʽ; 

3. ʇʨʘʛʥʝʥʥʷ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʜʦ ʧʝʨʝʨʦʙʢʠ ʨʫʜ ʟ ʥʝʚʠʩʦʢʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʟʚʦʣʦʞʝʥʥʷ ʭʚʦʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽʰʦʛʦ ʦʙʚʦʜʥʝʥʥʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ, ʱʦ ʟʙʽʣʴʰʠʪʴ ʨʠʟʠʢ 

ʩʪʘʪʠʯʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ (ʦʙʚʘʣʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʩʫʚʫ, ʚʠʢʣʠʢʘʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷʤʠ ʫ ʩʘʤʦʤʫ ʭʚʦʩʪʦʩʭʦʚʠʱʽ). 

ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʙʫʜʝ ʫʪʚʦʨʝʥʦ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ 40-50 ʤʣʨʜ ʪʦʥ ʭʚʦʩʪʽʚ 

(95-120 ʤʣʨʜ ʤ3). ʄʘʡʞʝ ʚʩʝ ʮʝ ʙʫʜʝ ʫ ʚʠʛʣʷʜʽ ʟʚʠʯʘʡʥʦʾ ʧʫʣʴʧʠ, ʱʦ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʚʞʝ ʽʩʥʫʶʯʠʭ ʥʘʟʝʤʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ, ʧʨʠʙʣʠʟʥʦ 50-65% ʟ 

ʷʢʠʭ ʙʫʣʦ ʟʙʫʜʦʚʘʥʦ ʜʦ 1990 ʨʦʢʫ. ɿʘʛʘʣʴʥʠʡ ʩʚʽʪʦʚʠʡ ʦʙʩʷʛ ʤʘʪʝʨʽʘʣʫ ʫ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʩʪʘʥʦʤ ʥʘ 2025 ʨʽʢ ʩʢʣʘʜʝ 640 ʤʣʨʜ ʤ3. 

ɺ ʘʢʪʠʚʥʽ ʦʙ'ʻʢʪʠ, ʘ ʮʝ ʧʨʠʙʣʠʟʥʦ ʚ 16 000 ʭʚʦʩʪʦʩʭʦʚʠʱ, ʱʦ ʜʽʶʪʴ ʚ ʜʘʥʠʡ 

ʯʘʩ, ʥʘʜʽʡʜʝ ʜʦʜʘʪʢʦʚʦ 95-120 ʤʣʨʜ ʤ3 ʭʚʦʩʪʽʚ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʢʦʞʥʝ ʘʢʪʠʚʥʝ 

ʭʚʦʩʪʦʩʭʦʚʠʱʝ ʥʘʜʭʦʜʠʪʠʤʝ ʚ ʩʝʨʝʜʥʴʦʤʫ 6 ʤʣʥ ʤ3 ʥʘ ʜʦʜʘʪʦʢ ʜʦ 17 ʤʣʥ ʤ3 

ʽʩʥʫʶʯʠʭ ʚʽʜʢʣʘʜʝʥʴ. ɿʘʛʘʣʦʤ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ ʢʦʞʥʦʛʦ 

ʘʢʪʠʚʥʦʛʦ ʦʙ'ʻʢʪʘ ʥʘ 35%, ʧʨʠʙʣʠʟʥʦ ʥʘ 7% ʥʘ ʨʽʢ. 

 

1.1.1 ʅʘʡʢʨʫʧʥʽʰʽ ʫ ʩʚʽʪʽ ʘʚʘʨʽʾ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʫ ʍʍɯ ʩʪʦʣʽʪʪʽ. 

ɼʣʷ ʘʢʪʠʚʥʠʭ ʽ ʥʝʘʢʪʠʚʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ ʧʨʠʯʠʥʠ ʘʚʘʨʽʡ ʨʽʟʥʽ. ɼʣʷ 

ʘʢʪʠʚʥʠʭ ʦʙ'ʻʢʪʽʚ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʤ ʻ ʬʘʢʪʦʨ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʫ ʜʘʤʙʠ, ʷʢʠʡ 

ʩʧʨʠʯʠʥʠʚ ʤʘʡʞʝ ʪʨʝʪʠʥʫ ʚʩʽʭ ʘʚʘʨʽʡ. ʊʘʢ, ʨʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ ʥʘ ʘʢʪʠʚʥʠʭ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʚʢʘʟʫʻ ʥʘ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʘʚʘʨʽʡ ʜʣʷ ʥʘʤʠʚʥʠʭ ʜʘʤʙ, 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʪʠʭ, ʱʦ ʩʧʦʨʫʜʞʫʶʪʴʩʷ ʚʛʦʨʫ ʟʘ ʪʝʯʽʻʶ: ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 172 

ʘʚʘʨʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ʟ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʤ ʪʠʧʦʤ ʛʨʝʙʣʽ 88 ʘʙʦ 51,2% ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

ʜʣʷ ʜʘʤʙ ʩʘʤʝ ʮʴʦʛʦ ʪʠʧʫ, ʘ ʚʩʽ ʽʥʰʽ ʚʠʧʘʜʢʠ ʩʪʘʣʠʩʷ ʥʘ ʛʨʝʙʣʷʭ ʽʥʰʠʭ ʪʠʧʽʚ [2]. 

ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʱʦʜʦ ʘʚʘʨʽʡʥʦʩʪʽ ʥʝʘʢʪʠʚʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ ʻ 

ʩʝʡʩʤʽʯʥʽ ʧʨʦʷʚʠ ʪʘ ʧʝʨʝʧʦʚʥʝʥʥʷ ʧʨʦʻʢʪʥʦʾ ʻʤʥʦʩʪʽ: 25-30% ʫʩʽʭ ʘʚʘʨʽʡ, 

ʩʧʨʠʯʠʥʝʥʠʭ ʮʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʠʧʘʜʘʻ ʥʘ ʥʝʘʢʪʠʚʥʽ ʦʙ'ʻʢʪʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʯʠʥʠ ʜʝʷʢʠʭ ʢʨʫʧʥʠʭ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ [4-21]. 
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18 ʣʶʪʦʛʦ 2025 ʨʦʢʫ ʚ ʟʘʤʙʽʡʩʴʢʦʤʫ ʤʽʩʪʽ ʏʘʤʙʽʰʽ ʥʘ ʨʫʜʥʠʢʫ ʢʦʥʮʝʨʥʫ 

China Nonferrous Metal Mining Corp., ʜʝ ʚʠʜʦʙʫʚʘʣʠ ʪʘ ʟʙʘʛʘʯʫʚʘʣʠ ʤʽʜʥʫ ʨʫʜʫ, 

ʯʝʨʝʟ ʩʠʣʴʥʽ ʟʣʠʚʠ ʩʪʘʚʩʷ ʧʨʦʨʠʚ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʋʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ 500 000 

ʤį ʢʠʩʣʦʪʥʦʛʦ ʰʣʘʤʫ ʚʠʣʠʣʠʩʷ ʚ ʩʪʨʫʤʦʢ ʄʚʘʤʙʘʰʽ ʪʘ ʥʘ ʥʘʚʢʦʣʠʰʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʤʘʩʦʚʦʾ ʟʘʛʠʙʝʣʽ ʨʠʙʠ ʚ ʨʽʯʮʽ 

ʂʘʬʫʝ, ʷʢʘ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʮʴʦʤʫ ʨʝʛʽʦʥʽ. 

ʅʘ ʐʘʭʪʽ ɺʽʣʴʷʤʩʦʥ ʟ ʚʠʜʦʙʫʪʢʫ ʜʽʘʤʘʥʪʽʚ ʢʦʥʮʝʨʥʫ Petra Diamonds Ltd , 

ʦʢʨʫʛ ʂʽʰʘʧʫ, ʧʨʦʚʽʥʮʽʷ ʐʽʥʴʷʥʛʘ ʚ ʊʘʥʟʘʥʽʾ 7 ʣʠʩʪʦʧʘʜʘ 2022 ʨ. ʚʽʜʙʫʚʩʷ ʧʨʦʨʠʚ 

ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʍʚʦʩʪʠ ʚʠʪʝʢʣʠ ʯʝʨʝʟ ʧʨʦʨʠʚ ʩʭʽʜʥʦʾ ʩʪʽʥʠ ʜʘʤʙʠ ʰʠʨʠʥʦʶ 

ʧʨʠʙʣʠʟʥʦ 150 ʤ; ʚʠʪʽʢ ʭʚʦʩʪʽʚ ʦʙôʻʤʦʤ 12,8 ʤʣʥ ʤ3 ʪʨʠʚʘʚ ʟ 7 ʧʦ 8 ʣʠʩʪʦʧʘʜʘ. 

ʍʚʠʣʷ ʙʨʫʜʫ (ʰʠʨʠʥʦʶ ʜʦ 1,2 ʢʤ) ʧʨʦʢʦʪʠʣʘʩʷ ʥʘ ʚʽʜʩʪʘʥʴ ʧʦʥʘʜ 8 ʢʤ, ʧʦʢʨʠʚʰʠ 

5,09 ʢʤ2, ʧʦʰʢʦʜʠʚʰʠ 13 ʙʫʜʠʥʢʽʚ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ. 

27 ʙʝʨʝʟʥʷ 2022 ʨ. ʚ ʧʨʦʚʽʥʮʽʾ ʐʘʥʴʩʽ, ʂʠʪʘʡ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʢʦʥʩʦʨʮʽʫʤʫ 

Shanxi Daoer Aluminium Co., Ltd. ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʙʦʢʩʠʪʫ ʚʽʜʙʫʚʩʷ ʧʨʦʨʠʚ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ɼʘʤʙʘ ʙʫʣʘ ʨʦʟʤʠʪʘ ʥʘ ʜʽʣʷʥʮʽ ʜʦʚʞʠʥʦʶ ʙʣʠʟʴʢʦ 70ï80 ʤʝʪʨʽʚ, 

ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʣʠʚʫ 224 000 ʤ3 ʭʚʦʩʪʽʚ. ʋ ʭʚʦʩʪʦʩʭʦʚʠʱʽ ʫʪʚʦʨʠʣʘʩʷ ʚʝʣʠʢʘ 

ʷʤʘ ʨʦʟʤʽʨʦʤ 0,5 ʛʘ. ɸʚʘʨʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʙʣʦʢʫʚʘʥʥʷ ʧʦʥʘʜ 200 ʤʝʪʨʽʚ ʩʝʟʦʥʥʠʭ 

ʢʘʥʘʚ ʽ ʩʽʣʴʩʴʢʠʭ ʜʦʨʽʛ, ʘ ʪʘʢʦʞ ʟʤʠʚʘʥʥʷ ʯʘʩʪʠʥʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʩʪʽʥ ʩʫʩʽʜʥʽʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. 

28 ʙʝʨʝʟʥʷ 2020 ʨ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʽ ʟʙʘʛʘʯʝʥʥʷ ʤʦʣʽʙʜʝʥʫ ʢʦʥʩʦʨʮʽʫʤʫ 

Yichun Luming Mining Co., Ltd (ʤʽʩʪʦ ɯʯʫʥʴ, ʧʨʦʚʽʥʮʽʷ ʍʝʡʣʫʥʮʟʷʥ, ʂʠʪʘʡ) 

ʩʪʘʣʘʩʷ ʘʚʘʨʽʷ. çʇʝʨʝʣʠʚʥʠʡ ʢʦʣʦʜʷʟʴ ˉ 4è ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʥʘʭʠʣʠʚʩʷ, ʱʦ 

ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʪʦʢʫ ʥʘʜʣʠʰʢʦʚʦʾ ʚʦʜʠ ʪʘ ʭʚʦʩʪʽʚ ʦʙʩʷʛʦʤ 2,53 ʤʣʥ ʤ3 ʯʝʨʝʟ 

ʜʨʝʥʘʞʥʠʡ ʪʫʥʝʣʴ, ʪʦʜʽ ʷʢ ʩʘʤʘ ʜʘʤʙʘ ʟʘʣʠʰʠʣʘʩʷ ʥʝʫʰʢʦʜʞʝʥʦʶ. ɺʦʜʘ ʪʘ 

ʭʚʦʩʪʠ ʨʦʟʣʠʣʠʩʷ ʧʦ ʥʘʚʢʦʣʠʰʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʜʦʩʷʛʥʫʚʰʠ ʨʽʯʢʠ ɯʮʟʽʤʽ, ʱʦ 

ʟʘʛʨʦʞʫʚʘʣʦ ʜʞʝʨʝʣʘʤ ʧʠʪʥʦʾ ʚʦʜʠ ʜʣʷ 68 000 ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʊʽʝʣʽ; ʜʦ 4 ʢʚʽʪʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʩʷʛʣʦ 208 ʢʤ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ 

ɸʚʘʨʽʷ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ ɹʨʫʤʘʜʽʥʴʶ (ɹʨʘʟʠʣʽʷ) ʫ 2019 ʨʦʮʽ. ʂʘʪʘʩʪʨʦʬʘ ʥʘ 

ʛʨʝʙʣʽ, ʱʦ ʥʘʣʝʞʠʪʴ ʢʦʤʧʘʥʽʾ Vale, ʩʪʘʣʘʩʷ, ʥʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ, ʯʝʨʝʟ ʧʽʜʡʦʤ ʨʽʚʥʷ 

ʚʦʜʠ ʚʥʘʩʣʽʜʦʢ ʩʠʣʴʥʠʭ ʟʣʠʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʨʦʟʤʠʚʫ ʜʘʤʙʠ. ʇʽʩʣʷ 
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ʧʨʦʨʠʚʫ ʧʦʪʽʢ ʤʫʣʫ ʪʘ ʚʽʜʭʦʜʽʚ ʟʘʪʦʧʠʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʫ ʟʦʥʫ ʰʘʭʪʠ, ʘ ʪʘʢʦʞ ɺʽʣʘ-

ʌʝʨʪʝʢʫ (Vila Ferteco) ï ʥʝʚʝʣʠʢʝ ʧʦʩʝʣʝʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʝ ʧʨʠʙʣʠʟʥʦ ʟʘ ʦʜʠʥ 

ʢʽʣʦʤʝʪʨ ʚʽʜ ʨʫʜʥʠʢʘ. ʇʽʜ ʯʘʩ ʧʨʦʨʠʚʫ ʜʘʤʙʠ ʚʠʣʠʣʦʩʷ ʙʣʠʟʴʢʦ 12 ʤʣʥ ʤį ʭʚʦʩʪʽʚ [3]. 

ʅʘʮʽʦʥʘʣʴʥʝ ʘʛʝʥʪʩʪʚʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ (ANA) ɹʨʘʟʠʣʽʾ ʟʘʷʚʠʣʦ, ʱʦ ʭʚʦʩʪʠ 

ʤʦʞʫʪʴ ʟʘʙʨʫʜʥʶʚʘʪʠ ʧʦʥʘʜ 300 ʢʽʣʦʤʝʪʨʽʚ ʨʽʯʢʠ ʇʘʨʘʦʧʝʙʘ, ʛʦʣʦʚʥʦʾ ʨʽʯʢʠ 

ʨʝʛʽʦʥʫ, ʟ ʷʢʦʾ ʡʜʝ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʦʶ ʪʨʝʪʠʥʠ ʨʝʛʽʦʥʫ ɺʝʣʠʢʘ ɹʝʣʫ-ʆʨʽʟʦʥʪʽ [1]. 

ʑʝ ʦʜʥʘ ʢʘʪʘʩʪʨʦʬʘ ʩʪʘʣʘʩʷ ʚ ɹʨʘʟʠʣʽʾ ʥʘ ʟʘʣʽʟʦʨʫʜʥʦʤʫ ʨʦʜʦʚʠʱʽ ʧʽʜ ʯʘʩ 

ʧʨʦʨʠʚʫ ʥʘ ʜʘʤʙʽ ʜʽʶʯʦʛʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɹʝʥʪʦ ʈʦʜʨʽʛʝʩ ʘʙʦ ʉʘʤʘʨʢʦ, ʚ 2015 

ʨʦʮʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʣʘʩʷ ʧʦʚʽʥʴ, ʷʢʘ ʩʧʫʩʪʦʰʠʣʘ ʩʝʣʘ ɹʝʥʪʦ-ʈʦʜʨʽʛʝʩ ʪʘ 

ʇʘʨʘʢʘʪʫ-ʜʝ-ɹʘʡʰʦ (40 ʢʤ ʚʽʜ ɹʝʥʪʦ-ʈʦʜʨʽʛʝʩʘ), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʘʛʠʥʫʣʦ 19 

ʣʶʜʝʡ. ʉʪʫʧʽʥʴ ʟʙʠʪʢʽʚ, ʟʘʧʦʜʽʷʥʠʭ ʦʙʚʘʣʦʤ ʜʘʤʙʠ, ʻ ʥʘʡʙʽʣʴʰʠʤ ʽʟ ʢʦʣʠ-ʥʝʙʫʜʴ 

ʟʘʬʽʢʩʦʚʘʥʠʭ, ʢʦʣʠ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʧʦʰʠʨʶʶʪʴʩʷ ʚʟʜʦʚʞ 668 ʢʽʣʦʤʝʪʨʽʚ 

(415 ʤʠʣʴ) ʚʦʜʦʪʦʢʽʚ. ʇʨʠʯʠʥʦʶ ʘʚʘʨʽʾ, ʷʢ ʚʚʘʞʘʶʪʴ ʬʘʭʽʚʮʽ, ʩʪʘʣʠ ʟʣʠʚʠ, ʱʦ 

ʧʨʠʚʝʣʠ ʜʦ ʧʝʨʝʧʦʚʥʝʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʽ ʨʫʡʥʘʮʽʾ ʜʘʤʙʠ [2]. 

ɸʚʘʨʽʷ ʥʘ ʈʽʜʜʝʨʩʴʢʦʤʫ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʦʤʫ ʢʦʤʙʽʥʘʪʽ ʊʆʆ 

çʂʘʟʮʠʥʢè, ʂʘʟʘʭʩʪʘʥ. 22 ʪʨʘʚʥʷ 2016 ʨʦʢʫ ʥʘ ʊʘʣʦʚʩʴʢʦʤʫ ʭʚʦʩʪʦʩʭʦʚʠʱʽ 

ʩʪʘʣʦʩʷ ʨʫʡʥʫʚʘʥʥʷ ʯʘʩʪʠʥʠ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʩʪʝʤʠ ʚʽʜʚʦʜʫ ʟʚʦʨʦʪʥʴʦʾ ʚʦʜʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʩʪʘʚʩʷ ʘʚʘʨʽʡʥʠʡ ʩʢʠʜ ʭʚʦʩʪʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʪʨʘʧʣʷʥʥʷʤ ʚ 

ʨʽʯʢʫ ʇʠʣʠʧʽʚʢʘ, ʧʦʪʽʤ ʚ ʨʽʯʢʠ ʊʠʭʘ ʽ ʋʣʴʙʘ. ɿʘ ʨʦʟʨʘʭʫʥʢʦʤ ʤʘʨʢʰʝʡʜʝʨʩʴʢʦʛʦ 

ʚʽʜʜʽʣʫ ʈʽʜʜʝʨʩʢʦʛʦ ɻɿʂ ʊʆʆ "ʂʘʟʮʠʥʢ" ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʾ ʦʙʩʷʛ ʚʠʪʦʢʫ ʟ 

ʊʘʣʦʚʩʢʦʛʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʩʢʣʘʚ 394 452 ʢʫʙʽʯʥʠʭ ʤʝʪʨʘ [3]. 

ɸʚʘʨʽʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʢʦʤʧʘʥʽʾ ʊʘʣʚʽʚʘʘʨʘ ʚ ʌʽʥʣʷʥʜʽʾ ʚ 2012 ʨʦʮʽ. ɺ 

ʌʽʥʣʷʥʜʽʾ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʉʫʦʤʽ ʥʘ ʰʘʭʪʽ ʟ ʚʠʜʦʙʫʪʢʫ ʥʽʢʝʣʶ 

"ʊʘʣʚʽʚʘʘʨʘ", ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʡʤʝʥʥʦʤʫ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ, ʩʪʘʚʩʷ ʚʠʪʽʢ 

ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʥʽʢʝʣʶ ʽ ʫʨʘʥʫ. ɺʠʪʽʢ ʚ ʛʽʧʩʦʚʦʤʫ 

ʚʽʜʩʪʽʡʥʠʢʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʫʪʚʦʨʠʚʩʷ ʱʝ 4 ʣʠʩʪʦʧʘʜʘ. ʊʦʜʽ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ 

ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ ʩʪʘʥʦʚʠʣʘ 5-6 ʪʠʩʷʯ ʢʫʙʽʯʥʠʭ ʤʝʪʨʽʚ ʥʘ ʛʦʜʠʥʫ. ɿʘ ʪʠʞʜʝʥʴ 

ʝʢʩʪʨʝʥʦ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʯʦʪʠʨʠ ʪʠʤʯʘʩʦʚʽ ʜʘʤʙʠ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʣʠ ʟʫʧʠʥʠʪʠ 

ʚʠʪʽʢ ʚʦʜ, ʷʢʠʡ ʤʽʩʪʠʚ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʽʢʝʣʶ ʽ ʫʨʘʥʫ. ɿʘʙʨʫʜʥʝʥʽ ʚʦʜʠ 

ʧʦʰʠʨʠʣʠʩʷ ʥʘ ʙʘʛʘʪʦ ʢʽʣʦʤʝʪʨʽʚ. ɺʩʽ ʩʪʨʫʤʢʠ ʽ ʦʟʝʨʘ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ, 
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ʟʘʙʨʫʜʥʝʥʽ ʥʽʢʝʣʝʤ ï ʪʦʢʩʠʯʥʠʤ ʚʘʞʢʠʤ ʤʝʪʘʣʦʤ. ɿʘ ʜʘʥʠʤʠ ʎʝʥʪʨʫ ʨʘʜʽʘʮʽʡʥʦʾ 

ʽ ʷʜʝʨʥʦʾ ʙʝʟʧʝʢʠ, ʚ ʦʜʥʦʤʫ ʟ ʩʪʨʫʤʢʽʚ ʚ ʪʨʴʦʭ ʢʽʣʦʤʝʪʨʘʭ ʚʽʜ ʊʘʣʚʽʚʘʘʨʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʫʨʘʥʫ ʚ 50-80 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʚʘʣʘ ʥʦʨʤʫ [2]. 

ɸʚʘʨʽʷ ʥʘ ʩʭʦʚʠʱʽ ʰʣʘʤʫ ʘʣʶʤʽʥʽʻʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʂʦʣʦʥʪʘʨʽ 

(ʋʛʦʨʱʠʥʘ) ʫ 2010 ʨʦʮʽ. 4 ʞʦʚʪʥʷ 2010 ʨʦʢʫ ʥʘ ʟʘʭʦʜʽ ʋʛʦʨʱʠʥʠ, ʥʘ ʚʝʣʠʢʦʤʫ 

ʟʘʚʦʜʽ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʘʣʶʤʽʥʽʶ, ʩʪʘʣʘʩʷ ʨʫʡʥʘʮʽʷ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʟ 

ʪʦʢʩʠʯʥʠʤʠ ʚʽʜʭʦʜʘʤʠ. ɹʣʠʟʴʢʦ 700 ʪʠʩʷʯ ʢʫʙʦʤʝʪʨʽʚ ʾʜʢʦʾ ʨʝʯʦʚʠʥʠ ð ʪʘʢ 

ʟʚʘʥʦʛʦ ʯʝʨʚʦʥʦʛʦ ʰʣʘʤʫ ð ʧʨʦʨʚʘʣʠ ʛʨʝʙʣʶ ʡ ʪʨʠʤʝʪʨʦʚʠʤ ʧʦʪʦʢʦʤ ʟʘʪʦʧʠʣʠ 

ʤʽʩʪʝʯʢʘ ʂʦʣʦʥʪʘʨ ʽ ɼʝʚʝʯʝʨ, ʘ ʪʘʢʦʞ ʧʦʰʢʦʜʠʣʠ ʛʘʟʦʧʨʦʚʽʜ ʪʘ ʟʘʣʽʟʥʠʯʥʽ ʢʦʣʽʾ. 

ʏʝʨʝʟ ʮʝ ʙʫʣʦ ʧʨʠʟʫʧʠʥʝʥʦ ʨʫʭ ʧʦʾʟʜʽʚ ʥʘ ʣʽʥʽʾ ɹʫʜʘʧʝʰʪ ï ʉʦʤʙʘʪʛʝʡ [2]. 

ɸʚʘʨʽʷ ʚ ɹʘʷ-ʄʘʨʝ (ʈʫʤʫʥʽʷ) ʫ 2000 ʨʦʮʽ.  ɽʢʦʣʦʛʽʯʥʘ ʢʘʪʘʩʪʨʦʬʘ ʩʪʘʣʘʩʷ 30 

ʩʽʯʥʷ 2000 ʨʦʢʫ ʚ ʨʫʤʫʥʩʴʢʦʤʫ ʤʽʩʪʽ ɹʘʷ-ʄʘʨʝ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʽ ʟʙʘʛʘʯʝʥʥʷ 

ʟʦʣʦʪʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ. ʋʥʘʩʣʽʜʦʢ ʧʨʦʨʠʚʫ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʙʣʠʟʴʢʦ 

100 ʪʠʩʷʯ ʢʫʙʽʯʥʠʭ ʤʝʪʨʽʚ ʚʦʜʠ, ʟʘʙʨʫʜʥʝʥʦʾ ʮʽʘʥʽʜʘʤʠ ʪʘ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, 

ʧʦʪʨʘʧʠʣʠ ʚ ʨʽʯʢʫ ʉʦʤʝʰ, ʘ ʟʛʦʜʦʤ ï ʊʠʩʫ ʪʘ ɼʫʥʘʡ. ʇʽʩʣʷ ʨʦʟʣʠʚʫ ʜʦʧʫʩʪʠʤʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʽʘʥʽʜʫ ʚ ʉʦʤʝʰʽ ʙʫʣʘ ʧʝʨʝʚʠʱʝʥʘ ʫ ʧʦʥʘʜ 800 ʨʘʟʽʚ, ʱʦ ʨʘʟʦʤ ʽʟ 

ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʟʘʚʜʘʣʦ ʪʨʠʚʘʣʦʾ ʰʢʦʜʠ ʨʽʯʢʦʚʽʡ ʝʢʦʩʠʩʪʝʤʽ. ʂʦʣʠ ʪʦʢʩʠʯʥʘ 

ʭʚʠʣʷ ʜʦʩʷʛʣʘ ɼʫʥʘʶ, ʨʽʚʝʥʴ ʮʽʘʥʽʜʫ ʪʘʤ ʫʩʝ ʱʝ ʧʝʨʝʚʠʱʫʚʘʚ ʥʦʨʤʫ ʚ 20ï50 

ʨʘʟʽʚ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʘʚʘʨʽʾ ʝʢʩʧʝʨʪʠ ʥʘʟʚʘʣʠ ʟʥʘʯʥʽ ʧʨʦʨʘʭʫʥʢʠ ʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʘʤʙʠ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʘ ʨʘʧʪʦʚʝ ʪʘʥʝʥʥʷ 

ʩʥʽʛʫ ʯʝʨʝʟ ʩʠʣʴʥʽ ʟʣʠʚʠ [2]. 

 

1.1.2 ɸʚʘʨʽʾ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʋʢʨʘʾʥʽ. 

ʋʢʨʘʾʥʘ ï ʻʚʨʦʧʝʡʩʴʢʠʡ "ʣʽʜʝʨ" ʟʘ ʦʙʩʷʛʘʤʠ ʚʽʜʭʦʜʽʚ. ɸʣʝ ʷʢʱʦ ʧʨʦʙʣʝʤʘ 

ʧʦʙʫʪʦʚʦʛʦ ʩʤʽʪʪʷ ʭʦʯ ʧʦʪʨʦʭʫ ʚʠʨʽʰʫʻʪʴʩʷ, ʪʦ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ 

ʧʨʦʙʣʝʤʠ ʪʽʣʴʢʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ [22]. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʫʥʘʩʣʽʜʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ (ʙʽʣʷ 98%); ʥʘ ʚʽʜʭʦʜʠ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʫ 

ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʧʨʠʧʘʜʘʻ ʤʝʥʰʝ 2% [22]. 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʪʨʫʢʪʫʨʠ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʋʢʨʘʾʥʽ, ʫ ʟʚ'ʷʟʢʫ ʟ 
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ʩʠʨʦʚʠʥʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ ʝʢʦʥʦʤʽʢʠ, ʻ ʚʠʩʦʢʘ ʯʘʩʪʢʘ ʫ ʾʭ ʩʢʣʘʜʽ ʚʽʜʭʦʜʽʚ ʜʦʙʫʚʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʨʦʟʢʨʠʚʥʠʭ ʧʦʨʽʜ ʪʘ ʧʨʦʜʫʢʪʽʚ ʟʙʘʛʘʯʝʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ï 

ʰʣʘʤʽʚ, ʭʚʦʩʪʽʚ ʪʦʱʦ) ï ʧʦʥʘʜ 85 %. ʅʘ ʽʥʰʽ ʚʠʜʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʠʧʘʜʘʻ ʤʝʥʰʝ 15% [22]. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʽʨʥʠʯʦ-

ʤʝʪʘʣʫʨʛʽʡʥʦʾ, ʚʫʛʽʣʴʥʦʾ, ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʝʥʝʨʛʝʪʠʢʠ [22]. 

ʇʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ ʟʘ ʨʘʭʫʥʦʢ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʛʦʩʪʨʽʰʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʧʨʷʤʦ 

ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʪʦʩʫʻʪʴʩʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ʈʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʮʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʦʙʫʤʦʚʣʝʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʷʢ ʩʘʤʠʭ 

ʚʽʜʭʦʜʽʚ, ʪʘʢ ʽ ʨʽʟʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʫʪʚʦʨʝʥʠʤʠ ʧʨʠ ʾʭ ʨʦʟʢʣʘʜʘʥʥʽ, ʟʦʢʨʝʤʘ, 

ʪʦʢʩʠʯʥʽʩʪʶ ʩʢʣʘʜʥʠʢʽʚ [22]. 

ɿʘ ʜʘʥʠʤʠ ʜʝʨʞʘʚʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ ʩʪʘʥʦʤ ʥʘ 01.01.2021 ʨʦʢʫ ʫ 

ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʚʝʜʝʥʠʭ ʤʽʩʮʷʭ ʯʠ ʦʙôʻʢʪʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʢʨʘʾʥʠ, ʷʢʽ 

ʙʫʣʠ ʘʢʪʠʚʥʽ ʧʨʦʪʷʛʦʤ 2021 ʨʦʢʫ, ʥʘʢʦʧʠʯʠʣʦʩʴ ʧʦʥʘʜ 15,6 ʤʣʨʜ ʪ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʙʽʣʴʰʝ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ ʤʘʡʞʝ ʥʘ 1,0% [22]. 

ɿʘ ʦʙʩʷʛʘʤʠ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʩʝʨʝʜ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʡʙʽʣʴʰ 

ʚʘʛʦʤʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʡ ʢʦʤʧʣʝʢʩ, ʤʝʪʘʣʫʨʛʽʷ. ʉʘʤʝ ʧʽʜ 

ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʭʦʜʽʚ ʮʠʭ ʛʘʣʫʟʝʡ ʚʽʜʚʦʜʷʪʴʩʷ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ, ʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʧʘʨʘʤʝʪʨʠ ʮʠʭ ʦʙôʻʢʪʽʚ, ʘ ʩʘʤʝ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ ʧʠʣʦʫʪʚʦʨʝʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʛʨʫʥʪʽʚ, ʨʦʟʚʠʪʦʢ ʥʝʙʝʟʧʝʯʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ ʚ ʥʘʡʙʣʠʞʯʠʭ ʜʦ 

ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʚʽʜʭʦʜʽʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʫʤʦʚ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʮʴ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ʮʽ ʦʙôʻʢʪʠ ʩʪʘʶʪʴ ʧʦʪʫʞʥʠʤ ʜʞʝʨʝʣʦʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʫʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ˇʨʫʥʪ, ˇʨʫʥʪʦʚʽ ʪʘ 

ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ) ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʇʨʠ ʮʴʦʤʫ 

ʟʦʥʘ ʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʥʘʢʦʧʠʯʫʚʘʯʽʚ 

ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʤʦʞʝ ʧʦʰʠʨʶʚʘʪʠʩʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʦʟʘ ʤʝʞʠ ʚʩʪʘʥʦʚʣʝʥʠʭ 300 ʤ 

ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ (ʉɿɿ), ʷʢʽ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʪʘʢʠʭ 

ʦʙ'ʻʢʪʽʚ, ʭʦʯʘ ʬʘʢʪʠʯʥʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʩʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ 300 ʤ ʉɿɿ ʜʣʷ 
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ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʚʽʜʭʦʜʽʚ ʻ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦ [22]. 

ʋ 2021 ʨʦʮʽ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʮʽʣʦʤʫ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ 

ʩʪʘʥʦʚʠʣʦ 21,7 ʪʠʩ. ʪ ʥʘ 1 ʢʤ2. ʅʘʡʙʽʣʴʰʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʘʟʥʘʶʪʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣ. ï 318,3 ʪʠʩ ʪ ʥʘ 1 ʢʤ2, ɼʦʥʝʮʴʢʘ ï 40,2 ʪʠʩ. ʪ, 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ï ʤʘʡʞʝ 14,0 ʪʠʩ. ʪ, ʃʴʚʽʚʩʴʢʘ ï 10 [22]. 

ʉʪʘʥʦʤ ʥʘ 2021 ʨʽʢ, ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ 465 ʭʚʦʩʪʦʩʭʦʚʠʱ, ʱʦ ʚʤʽʱʫʶʪʴ 

ʧʦʥʘʜ 6 ʤʽʣʴʷʨʜʽʚ ʪʦʥ ʚʽʜʭʦʜʽʚ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɹʽʣʴʰʽʩʪʴ ʦʙôʻʢʪʽʚ ï 

ʩʪʘʨʽ ʩʧʦʨʫʜʠ ʱʝ ʟ ʯʘʩʽʚ ʉʈʉʈ, ʙʘʛʘʪʦ ʟʘʢʠʥʫʪʠʭ ʽ ʚ ʜʫʞʝ ʧʨʦʙʣʝʤʥʦʤʫ ʩʪʘʥʽ. 

ʅʘʷʚʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ ʪʘʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʘʨʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ 

ʧʦʙʫʜʦʚʘʥʦ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʪʝʭʥʦʣʦʛʽʡ, ʪʝʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʚʘʨʽʡ, ʥʝʭʘʡ ʤʝʥʰʦʛʦ 

ʤʘʩʰʪʘʙʫ ʥʽʞ ʧʨʠʚʝʜʝʥʽ ʚʠʱʝ, ʘʣʝ ʽ ʚʦʥʠ ʥʘʥʦʩʷʪʴ ʚʝʣʠʯʝʟʥʫ ʰʢʦʜʫ ʜʦʚʢʽʣʣʶ [22]. 

ʊʘʢ 14.09.1983 ʨ. ʚ ʤʽʩʪʽ ʉʪʝʙʥʠʢ ʥʘ ʃʴʚʽʚʱʠʥʽ ʥʘ ʛʽʨʥʠʯʦ-ʭʽʤʽʯʥʦʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʽ "ʇʦʣʽʤʽʥʝʨʘʣ" ʧʽʩʣʷ ʩʠʣʴʥʦʛʦ ʜʦʱʫ ʚʽʜʙʫʚʩʷ ʧʨʦʨʠʚ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʇʦʪʫʞʥʠʡ ʩʝʣʝʚʠʡ ʧʦʪʽʢ ʩʫʤʘʨʥʦʶ ʤʘʩʦʶ ʧʦʥʘʜ 5 ʤʣʥ ʪʦʥ 

ʟʘʙʨʫʜʥʠʚ ʥʘʚʢʦʣʠʰʥʽ ʧʦʣʷ, ʩʘʜʠ ʽ ʣʽʩʠ. ɺʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʘ ʨʦʧʘ ʪʘ ʪʚʝʨʜʽ ʚʽʜʭʦʜʠ 

ʧʦʪʨʘʧʠʣʠ ʚ ʨ. ʉʦʣʦʥʠʮʶ, ʜʘʣʽ ï ʊʠʩʤʝʥʠʮʶ, ɼʥʽʩʪʝʨ ʽ ʜʦʩʷʛʣʠ ʏʦʨʥʦʛʦ ʤʦʨʷ [23]. 

ʋ 2001 ʨʦʮʽ ʥʘ ʄʠʢʦʣʘʾʚʩʴʢʦʤʫ ʛʣʠʥʦʟʝʤʥʦʤʫ ʟʘʚʦʜʽ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʥʷ 

ʭʚʦʩʪʦʩʪʦʚʠʱʘ ʯʘʩʪʠʥʘ ʚʽʜʭʦʜʽʚ ʪʦʢʩʠʯʥʦʛʦ ʧʠʣʫ ʧʦʰʠʨʠʣʘʩʷ ʥʘ ʜʝʩʷʪʢʠ 

ʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ. ɸ ʚ 2008-ʤʫ ʯʝʨʝʟ ʘʚʘʨʽʶ ʥʘ ʢʘʣʽʡʥʦʤʫ ʟʘʚʦʜʽ ʚ ʂʘʣʫʰ 

ʚʽʜʭʦʜʠ ʧʦʪʨʘʧʠʣʠ ʚ ɼʥʽʩʪʝʨ [23]. 

ʅʝʱʦʜʘʚʥʦ ʟʘʚʝʨʰʠʚʩʷ ʧʨʦʻʢʪ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʭʚʦʩʪʦʩʭʦʚʠʱ ʚ ʙʘʩʝʡʥʽ 

ʨʽʯʢʠ ɼʥʽʩʪʝʨ (ʨʘʥʽʰʝ ʘʥʘʣʦʛʽʯʥʠʡ ʧʨʦʻʢʪ ʚʽʜʙʫʚʩʷ ʥʘ ɼʦʥʙʘʩʽ, ʥʘ ʯʝʨʟʽ ï ʜʫʥʘʡʩʴʢʠʡ 

ʨʝʛʽʦʥ). ʉʘʤʝ ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ ʥʠʥʽ ʧʽʜ ʧʠʣʴʥʦʶ ʫʚʘʛʦʶ ʯʝʨʝʟ ʩʠʪʫʘʮʽʶ ʟ ʧʦʚʝʥʷʤʠ, 

ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʦʚʦʢʫʚʘʪʠ ʘʚʘʨʽʾ ʥʘ ʩʧʦʨʫʜʘʭ. ʊʦʞ ʛʨʫʧʘ ʝʢʦʣʦʛʽʚ ʧʨʦʚʝʣʘ ʾʭ ʜʝʪʘʣʴʥʫ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ. ɿʽʙʨʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ï ʜʫʞʝ ʥʝʚʪʽʰʥʘ [23]. 

ʋ ʙʘʩʝʡʥʽ ɼʥʽʩʪʨʘ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 32 ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʟʽ 162 ʤʽʣʴʡʦʥʘʤʠ 

ʪʦʥ ʚʽʜʭʦʜʽʚ. ʎʽ ʩʧʦʨʫʜʠ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʙʘʣʘʥʩʽ 12-ʪʠ ʧʽʜʧʨʠʻʤʩʪʚ. ʊʨʠ ʟ ʥʠʭ ʟ 

ʥʘʡʙʽʣʴʰʠʤ ʦʙʩʷʛʦʤ ʚʽʜʭʦʜʽʚ ʚʠʤʘʛʘʶʪʴ ʥʝʚʽʜʢʣʘʜʥʠʭ ʧʨʦʪʠʘʚʘʨʽʡʥʠʭ ʟʘʭʦʜʽʚ. 

ʎʝ: ɼʇ "ʉʽʨʢʘ" ï 85 ʤʣʥ ʪʦʥ; ʊʆɺ "ʆʨʽʘʥʘɽʢʦ" ï 26 ʤʣʥ ʪʦʥ; ɻʽʨʥʠʯʦ-ʭʽʤʽʯʥʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ "ʇʦʣʽʤʽʥʝʨʘʣ" ï 12,74 ʤʣʥ ʪʦʥ [23]. 

https://dniester-commission.com/wp-content/uploads/2020/06/Ukr_SUMMARY_Dniester-TSFs_for-publication_GEF-project.pdf
https://dniester-commission.com/wp-content/uploads/2020/06/Ukr_SUMMARY_Dniester-TSFs_for-publication_GEF-project.pdf
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ɼʦʩʣʽʜʞʝʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱ ʫ ʙʘʩʝʡʥʽ ɼʥʽʩʪʨʘ ʜʦʩʠʪʴ ʧʦʢʘʟʦʚʝ: ʚʦʥʦ 

ʟʘʩʚʽʜʯʠʣʦ ï ʮʽ ʦʙôʻʢʪʠ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʽ, ʡ ʦʯʝʚʠʜʥʦ, ʘʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ 

ʧʦ ʚʩʽʡ ʋʢʨʘʾʥʽ. ʊʦʙʪʦ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʜʝʩʴ ʤʦʞʝ ʨʚʦʥʫʪʠ ʪʘʢʘ "ʙʦʤʙʘ 

ʩʧʦʚʽʣʴʥʝʥʦʾ ʜʽʾ", ʱʦ ʤʦʞʝ ʦʙʝʨʥʫʪʠʩʷ ʝʢʦʣʦʛʽʯʥʦʶ ʢʘʪʘʩʪʨʦʬʦʶ. ɸʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ 

ʨʦʙʦʪʠ ʟ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ ʽ ʣʽʢʚʽʜʘʮʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱ ʧʨʘʢʪʠʯʥʦ ʥʽʜʝ ʥʝ ʚʝʜʫʪʴʩʷ. 

ʅʝʚʪʽʰʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽ ʫ ʂʨʠʚʙʘʩʽ. ʏʝʨʝʟ ʯʘʩʪʢʦʚʫ ʨʫʡʥʘʮʽʶ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʎʝʥʪʨʘʣʴʥʝè ʧʽʜʧʨʠʻʤʩʪʚʘ çɸʨʩʝʣʦʨ ʄʽʪʪʘʣ ʂʨʠʚʠʡ ʈʽʛè 

ʪʝʭʥʽʯʥʦʶ ʚʦʜʦʶ ʟʘʪʦʧʠʣʦ ʯʘʩʪʠʥʫ ʜʘʯʥʠʭ ʜʽʣʷʥʦʢ ʫ ʄʠʨʦʣʶʙʽʚʮʽ (ʨʠʩ. 1.1, 1.2). 

ʅʘ ʤʽʩʮʽ ʫʪʚʦʨʠʣʦʩʷ ʦʟʝʨʦ ʟ ʚʽʜʭʦʜʽʚ ʟʙʘʛʘʯʝʥʥʷ. ɸʚʘʨʽʷ ʤʦʛʣʘ ʩʪʘʪʠʩʷ ʯʝʨʝʟ ʧʨʦʨʠʚ 

ʘʙʦ ʧʨʦʩʽʜʘʥʥʷ ʜʘʤʙʠ. ʋʩʴʦʛʦ ʚʠʣʠʣʦʩʷ 80000 ʤ3, ʱʦ ʩʪʘʥʦʚʠʪʴ 4% ʦʙʩʷʛʫ ʯʘʰʽ. 

ɸʚʘʨʽʶ ʚʜʘʣʦʩʷ ʣʦʢʘʣʽʟʫʚʘʪʠ ʟʽ ʩʭʽʜʥʦʛʦ ʙʦʢʫ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʩʧʦʨʫʜʠ [24].  

 

  
ʈʠʩʫʥʦʢ 1.1 ï ʍʚʦʩʪʦʩʭʦʚʠʱʝ çʎʝʥʪʨʘʣʴʥʝè ʧʽʜʧʨʠʻʤʩʪʚʘ çɸʨʩʝʣʦʨ 

ʄʽʪʪʘʣ ʂʨʠʚʠʡ ʈʽʛè [24]  

 

 
ʈʠʩʫʥʦʢ 1.2 ï ʇʽʜʪʦʧʣʝʥʥʷ ʄʠʨʦʣʶʙʽʚʢʠ ʚʽʜʭʦʜʘʤʠ ʟʙʘʛʘʯʝʥʥʷ [24] 
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1.1.3 ɸʥʘʣʽʟ ʧʨʠʯʠʥ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ. 

ɿʙʦʨʦʤ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʚʯʝʥʥʷʤ ʧʠʪʘʥʴ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʭʚʦʩʪʦʩʭʦʚʠʱ ʟʘʡʤʘʶʪʴʩʷ ʜʝʢʽʣʴʢʘ ʩʚʽʪʦʚʠʭ ʽʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʽʚ: ʄʽʞʥʘʨʦʜʥʘ 

ʢʦʤʽʩʽʾ ʧʦ ʚʝʣʠʢʠʤ ʛʨʝʙʣʷʤ (ICOLD), ɻʣʦʙʘʣʴʥʳʡ ʧʦʨʪʘʣ ʭʚʦʩʪʦʩʭʦʚʠʱ [25], 

Tailings.info [26], WISE Uranium Project [3] ʪʦʱʦ. 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʘʚʘʨʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʰʠʭ ʜʞʝʨʝʣ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ [3-21, 27-

30]. ɺʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʩʪʽʡʢʽʩʪʴ ʭʚʦʩʪʦʩʭʦʚʠʱ ʧʨʠ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʘʚʘʨʽʾ, ʱʦ 

ʪʨʘʧʠʣʠʩʷ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚ ʍʍ ʩʪ. 

ʇʝʨʝʣʽʢ ʭʚʦʩʪʦʩʭʦʚʠʱ, ʜʣʷ ʷʢʠʭ ʙʫʣʠ ʟʽʙʨʘʥʽ ʚʽʜʦʤʦʩʪʽ ʟ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, 

ʤʽʩʪʠʪʴ ̔ ʥʬʦʨʤʘʮʽʶ ʧʨʦ 220 ʘʚʘʨʽʾ, ʱʦ ʪʨʘʧʠʣʠʩʷ ʟʘ ʧʝʨʽʦʜ 1917-2000 ʨʨ. ʫ 29 ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ʂʦʞʝʥ ʚʠʧʘʜʦʢ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʟʘ ʪʨʴʦʤʘ ʪʠʧʘʤʠ: çʨʫʡʥʫʚʘʥʥʷ, 

ʧʨʦʨʠʚè, çʥʝʰʪʘʪʥʘ ʩʠʪʫʘʮʽʷè ʘʙʦ çʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜè, ʬʽʣʴʪʨʘʮʽʷ, 

ʚʧʣʠʚ ʥʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʝʨʦʟʽʷ, ʧʨʦʩʽʜʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʝʜʝʥʥʷ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʘʚʘʨʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʟʘ ʨʦʢʘʤʠ ʟ 

ʧʝʨʝʣʽʢʫ ʙʫʣʦ ʚʠʢʣʶʯʝʥʦ 41 ʦʙ'ʻʢʪ, ʜʣʷ ʷʢʠʭ ʥʝ ʙʫʣʦ ̔ ʜʝʥʪʠʬʽʢʦʚʘʥʦ ʨʽʢ ʘʚʘʨʽʾ, ʪʦʤʫ 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʚʘʨʽʡ, ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ, ʩʢʣʘʣʘ 179. ʄʘʡʞʝ 75% ʫʩʽʭ 

ʚʠʧʘʜʢʽʚ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ, ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʧ'ʷʪʴ ʢʨʘʾʥ ʩʚʽʪʫ ʟ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ: ʉʐɸ, ʏʠʣʽ, ʂʘʥʘʜʘ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, ʇʽʚʜʝʥʥʘ ɸʬʨʠʢʘ 

(ʨʠʩ. 1.3). ʎʝ ʧʦʚ'ʷʟʘʥʦ, ʡʤʦʚʽʨʥʦ, ʟ ʧʦʚʥʽʰʠʤ ʦʙʣʽʢʦʤ ʘʚʘʨʽʡ ʫ ʮʠʭ ʢʨʘʾʥʘʭ. 

ʏʘʩʪʦʪʘ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʢʨʘʾʥ ʩʚʽʪʫ (ʨʠʩ. 1.4) ʜʝʤʦʥʩʪʨʫʻ ʨʽʟʢʝ 

ʟʨʦʩʪʘʥʥʷ ʟ ʩʝʨʝʜʠʥʠ 1960-ʭ ʨʦʢʽʚ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʛʽʨʥʠʯʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʪʦʡ ʧʝʨʽʦʜ ʪʘ ʫʪʚʦʨʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʦʙ'ʻʢʪʽʚ.  

ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʚʘʨʽʡ ʫ ʍʍ ʩʪʦʣʽʪʪʽ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʽʦʜ ʟ 1970 ʧʦ 

1995 ʨ., ʧʽʩʣʷ ʯʦʛʦ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʜʝʱʦ ʟʤʝʥʰʠʣʘʩʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʝ ʟ ʚʚʝʜʝʥʥʷʤ ʙʽʣʴʰ ʩʪʨʦʛʠʭ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ, ʟʛʦʨʪʘʥʥʷʤ ʛʽʨʥʠʯʦʛʦ 

ʚʠʜʦʙʫʪʢʫ ʚ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ, ʟʦʢʨʝʤʘ, ʚ ɭʚʨʦʧʽ, ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʰʠʭ ʩʧʦʩʦʙʽʚ 

ʚʠʜʦʙʫʪʢʫ, ʱʦ ʚʠʢʣʶʯʘʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʧʦʚʝʨʭʥʽ (ʟʘʢʣʘʜʝʥʥʷ 

ʚʠʨʦʙʣʝʥʦʛʦ ʧʨʦʩʪʦʨʫ). 
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ʈʠʩʫʥʦʢ 1.3 ï ʈʦʟʧʦʜʽʣ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʢʨʘʾʥ ʩʚʽʪʫ,% [30] 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ʂʽʣʴʢʽʩʪʴ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ, ʱʦ ʩʪʘʣʠʩʷ ʟʘ ʧʝʨʽʦʜ ʽʟ 

1917 ʧʦ 2000 ʨʦʢʠ [30] 

 

ɸʥʘʣʽʟʫʶʯʠ ʧʨʠʯʠʥʠ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚ ʧʦʨʷʜʢʫ 

ʟʤʝʥʰʝʥʥʷ ʾʭ ʧʨʽʦʨʠʪʝʪʫ ʪʘʢʽ (ʨʠʩ. 1.5): 

 ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʫ (ʜʘʤʙʠ), 

 ʩʝʡʩʤʽʯʥʽ ʧʨʦʷʚʠ, 

 ʧʝʨʝʧʦʚʥʝʥʥʷ ʧʨʦʻʢʪʥʦʾ ʻʤʥʦʩʪʽ, 

 ʧʦʨʫʰʝʥʥʷ ʦʩʥʦʚʠ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʮʽʣʽʩʥʦʩʪʽ 

 ʬʽʣʴʪʨʘʮʽʷ, 

 ʝʨʦʟʽʷ, 
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 ʧʨʦʩʽʜʘʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʝʜʝʥʥʷ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ. 

 

 

ʈʠʩʫʥʦʢ 1.5 ï ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ ʟ ʾʭ ʧʨʠʯʠʥ [30] 

 

ʋ ʩʪʨʫʢʪʫʨʽ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱ ʥʘʣʝʞʘʪʴ ʜʦ ʩʧʦʨʫʜ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʉʫʯʘʩʥʠʡ ʜʝʬʽʮʠʪ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʩʢʣʘʜʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʽʜʭʦʜʽʚ ʟʤʫʰʫʻ ʥʘʨʦʱʫʚʘʪʠ ʤʽʩʪʢʽʩʪʴ ʨʝʟʝʨʚʫʘʨʽʚ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ 

ʧʽʜʧʽʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʾʭʥʴʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ. ʇʽʜ ʘʚʘʨʽʡʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʦʟʫʤʽʶʪʴ ʯʘʩʪʢʦʚʫ 

ʘʙʦ ʧʦʚʥʫ ʜʝʩʪʨʫʢʮʽʶ ʜʘʤʙʠ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʠʣʠʚʫ 

ʟʘʩʢʣʘʜʦʚʘʥʠʭ ʰʣʘʤʽʚ [4]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ˇʨʫʥʪʦʚʠʭ ʚʦʜʦʥʘʧʽʨʥʠʭ 

ʛʨʝʙʝʣʴ, ʷʢʽ ʟʚʦʜʷʪʴʩʷ ʚʽʜʨʘʟʫ ʥʘ ʧʨʦʻʢʪʥʫ ʚʠʩʦʪʫ ʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʫ ʩʪʘʙʽʣʴʥʠʭ 

ʫʤʦʚʘʭ, ʩʧʦʨʫʜʠ ʭʚʦʩʪʦʩʭʦʚʠʱ ʙʫʜʫʶʪʴʩʷ ʧʦʝʪʘʧʥʦ, ʧʘʨʘʣʝʣʴʥʦ ʟ ʾʭʥʽʤ 

ʟʘʧʦʚʥʝʥʥʷʤ. ʊʘʢʝ ʩʫʤʽʱʝʥʥʷ ʧʨʦʮʝʩʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʫʤʦʚʣʶʻ 

ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʽʣʘ ʜʘʤʙʠ ʪʘ ʾʾ ʦʩʥʦʚʠ, ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʶʯʠ ʢʦʥʪʨʦʣʴ ʟʘ ʥʘʜʽʡʥʽʩʪʶ ʦʙ'ʻʢʪʘ. ʂʨʽʤ ʪʦʛʦ, ʩʧʝʮʠʬʽʢʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ ʫ ʜʘʤʙʘʭ ʭʚʦʩʪʦʩʭʦʚʠʱ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʜʠʮʽʡʥʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʛʨʝʙʝʣʴ, ʯʠʤ ʽ 

ʧʦʷʩʥʶʻʪʴʩʷ ʾʭʥʽʡ ʚʠʱʠʡ ʨʽʚʝʥʴ ʘʚʘʨʽʡʥʦʩʪʽ (ʧʦʥʘʜ 0,01%). ʉʘʤʝ ʪʦʤʫ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘʢʠʭ ʜʠʥʘʤʽʯʥʠʭ ʩʧʦʨʫʜ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʥʝʧʝʨʝʨʚʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʦʛʦ ʤʘʩʠʚʫ. 

ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ ʟʘ ʪʠʧʦʤ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʩʧʦʨʫʜ (ʨʠʩ.1.6) ʚʢʘʟʫʻ 

ʥʘ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʘʚʘʨʽʡ ʜʣʷ ʥʘʤʠʚʥʠʭ ʜʘʤʙ, ʱʦ ʩʧʦʨʫʜʞʫʶʪʴʩʷ ʚʛʦʨʫ 

ʟʘ ʪʝʯʽʻʶ: ʽʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 172 ʘʚʘʨʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ʟ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʤ ʪʠʧʦʤ 

ʛʨʝʙʣʽ 88 ʘʙʦ 51,2% ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʜʣʷ ʜʘʤʙ ʩʘʤʝ ʮʴʦʛʦ ʪʠʧʫ, ʘ ʚʩʽ ʽʥʰʽ ʚʠʧʘʜʢʠ 

ʩʪʘʣʠʩʷ ʥʘ ʛʨʝʙʣʷʭ ʽʥʰʠʭ ʪʠʧʽʚ. ɺʠʩʦʪʘ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʻ ʱʝ ʦʜʥʠʤ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ. ɺ ʨʦʟʛʣʷʥʫʪʠʭ ʜʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʘʚʘʨʽʡ ʭʚʦʩʪʦʩʭʦʚʠʱ 

ʜʦʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʩʦʪʫ ʜʘʤʙ ʜʣʷ 195 ʚʠʧʘʜʢʽʚ. ʇʨʠʙʣʠʟʥʦ 90% ʘʚʘʨʽʡ 

ʧʦʚôʷʟʘʥʦ ʟ ʜʘʤʙʘʤʠ ʚʠʩʦʪʦʶ ʜʦ 50 ʤ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʚʠʩʦʪʽ ʜʘʤʙ ʧʦʥʘʜ 100 ʤ ï 

2%. ʅʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʱʦʜʦ ʚʽʜʤʦʚ ʫ ʨʦʙʦʪʽ ʚʠʷʚʠʣʠʩʷ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱ 

ʟʘʚʚʠʰʢʠ 10-20 ʤ ï ʧʨʠʙʣʠʟʥʦ 28%, 0-10 ʤ ï 21% ʪʘ 20-30 ʤ ï 20% [4]. 

 

 
ʈʠʩʫʥʦʢ 1.6 ï ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ ʟʘ ʪʠʧʦʤ ʛʨʝʙʣʽ ʪʘ ʪʠʧʦʤ ʘʚʘʨʽʾ [30] 

 

ʆʙôʻʤ ʟʘʩʢʣʘʜʦʚʘʥʠʭ ʭʚʦʩʪʽʚ ʚ ʭʚʦʩʪʦʩʭʦʚʠʱʽ ʪʝʞ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, 

ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʤʘʩʰʪʘʙʠ ʧʨʠ ʧʨʦʨʠʚʘʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʩʧʦʨʫʜ. ɺʠʷʚʣʝʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʦʙôʻʤʦʤ ʭʚʦʩʪʽʚ, ʟʘʩʢʣʘʜʦʚʘʥʠʭ ʚ ʭʚʦʩʪʦʩʭʦʚʠʱʽ, ʽ 

ʦʙôʻʤʦʤ ʚʠʣʠʚʫ ʭʚʦʩʪʽʚ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʜʘʤʙʠ [4]. 
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ʉʝʨʝʜ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʥʝʘʢʪʠʚʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ, ʥʘʡʙʽʣʴ-

ʰʫ ʟʘʛʨʦʟʫ ʩʪʘʥʦʚʣʷʪʴ ʩʝʡʩʤʽʯʥʽ ʢʦʣʠʚʘʥʥʷ ʪʘ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʤʽʥʘʣʴʥʦʾ ʤʽʩʪ-

ʢʦʩʪʽ ʨʝʟʝʨʚʫʘʨʘ; ʩʫʢʫʧʥʦ ʥʘ ʮʽ ʜʚʘ ʬʘʢʪʦʨʠ ʧʨʠʧʘʜʘʻ ʚʽʜ 25% ʜʦ 30% ʚʽʜ ʟʘʛʘ-

ʣʥɹʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʮʠʜʝʥʪʽʚ ʥʘ ʪʘʢʠʭ ʦʙ'ʻʢʪʘʭ (ʨʠʩ. 1.7). ɺʦʜʥʦʯʘʩ ʜʣʷ ʜʽʶʯʠʭ ʥʘ-

ʢʦʧʠʯʫʚʘʯʽʚ ʢʣʶʯʦʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʻ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʫʢʦʩʫ ʩʧʦʨʫʜʠ, ʱʦ ʻ 

ʧʨʠʯʠʥʦʶ ʧʨʠʙʣʠʟʥʦ ʪʨʝʪʠʥʠ ʚʩʽʭ ʟʘʬʽʢʩʦʚʘʥʠʭ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ (ʨʠʩ. 1.7). 

 

ʈʠʩʫʥʦʢ 1.7 ï ʈʦʟʧʦʜʽʣ ʧʨʠʯʠʥ ʘʚʘʨʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ʜʣʷ ʘʢʪʠʚʥʠʭ ʪʘ 

ʥʝʘʢʪʠʚʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ [30] 

 

ʆʪʞʝ, ʢʦʤʧʣʝʢʩʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ɻʊʉ 

ʚʠʤʘʛʘʻ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʝʣʽ ʪʘʢʠʭ ʢʨʠʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʟʩʫʚʥʘ ʩʪʽʡʢʽʩʪʴ ʫʢʦʩʽʚ ʜʘʤʙʠ, ʩʝʡʩʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʜʝʩʪʨʫʢʪʠʚʥʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʡ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ 

ʟʘʛʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʤʽʮʥʦʩʪʽ ʦʙ'ʻʢʪʘ. ʂʦʥʩʪʘʪʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ 
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ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʦʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʛʝʦʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʭʚʦʩʪʦ- ʽ ʰʣʘʤʦʩʭʦʚʠʱ. 

ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè 

(ʩʪ. 22) ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʚʦʨʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʨʽʚʥʝʤ ʡʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ɺʠʢʦʥʘʥʥʷ ʮʠʭ ʬʫʥʢʮʽʡ ʧʦʢʣʘʜʝʥʦ ʥʘ ʄʽʥʝʢʦʝʥʝʨʛʦ ʪʘ 

ʽʥʰʽ ʮʝʥʪʨʘʣʴʥʽ ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʷʢʽ ʻ ʩʫʙôʻʢʪʘʤʠ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʘ ʪʘʢʦʞ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʩʪʘʥʦʚʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʜʽʷʣʴʥʽʩʪʴ 

ʷʢʠʭ ʧʨʠʟʚʦʜʠʪʴ ʘʙʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ [31]. 

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ 

ʚʠʟʥʘʯʝʥʽ ʫ ʧʦʩʪʘʥʦʚʽ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 30.03.1998 ʨ.  ̄391 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʜʝʨʞʘʚʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷè [32]. 

ɼʝʨʞʘʚʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ï ʮʝ ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʟʙʠʨʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, ʧʝʨʝʜʘʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ 

ʜʦʚʢʽʣʣʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ ʟʤʽʥ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʠʤ ʟʤʽʥʘʤ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʻ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʫʤʽʩʥʦʾ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʽʥʰʠʭ ʢʨʘʾʥ. ʂʦʥʪʨʦʣʴ ʽ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ 

ʭʚʦʩʪʦʩʭʦʚʠʱ ʽ ʰʣʘʤʦʩʭʦʚʠʱ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʚʽʟʫʘʣʴʥʽ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ [33]. 

ɼʦ ʢʦʤʧʣʝʢʩʫ ʚʽʟʫʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʥʘʣʝʞʠʪʴ: 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʬʘʢʪʠʯʥʦ ʟʚʝʜʝʥʠʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʩʧʦʨʫʜ ʧʨʦʻʢʪʥʠʤ 

ʚʠʤʦʛʘʤ ʽʥʞʝʥʝʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʯʘʰʽ ʪʘ ʦʩʥʦʚʠ. 

ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʫʢʦʩʽʚ, ʙʝʨʤ, ʛʨʝʙʝʥʷ ʽ ʙʝʨʝʛʦʚʠʭ ʟʦʥ ʧʨʠʤʠʢʘʥʥʷ ʟ ʤʝʪʦʶ 

ʬʽʢʩʘʮʽʾ ʜʝʬʦʨʤʘʮʽʡ (ʟʩʫʚʽʚ, ʪʨʽʱʠʥ, ʧʨʦʩʽʜʘʥʴ), ʧʽʜʤʠʚʽʚ, ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ ʰʚʽʚ 

ʪʘ ʟʘʤʫʣʶʚʘʥʥʷ. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʜʨʝʥʘʞʥʠʭ ʢʦʥʪʫʨʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʤʦʥʽʪʦʨʠʥʛ ʚʠʧʘʜʢʽʚ 

ʧʽʜʧʦʨʫ, ʟʘʤʫʣʶʚʘʥʥʷ, ʩʫʬʦʟʽʡʥʠʭ ʧʨʦʷʚʽʚ (ʧʨʦʚʘʣʽʚ ˇʨʫʥʪʫ), ʚʠʢʣʠʥʶʚʘʥʥʷ 

ʬʽʣʴʪʨʘʪʫ, ʨʫʡʥʫʚʘʥʥʷ ʣʦʪʢʽʚ/ʢʦʣʦʜʷʟʽʚ ʘʙʦ ʾʭ ʪʝʨʤʽʯʥʦʛʦ ʧʨʦʤʝʨʟʘʥʥʷ. 
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ʎʽʣʽʩʥʽʩʪʴ ʚʦʜʦʩʢʠʜʥʦʾ ʪʘ ʚʦʜʦʧʨʠʡʤʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ 

ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʙʝʪʦʥʫ (ʪʨʽʱʠʥʠ, ʨʘʢʦʚʠʥʠ), ʧʦʨʫʰʝʥʴ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʩʪʠʢʽʚ, 

ʢʦʨʦʟʽʡʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʤʝʪʘʣʫ ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʩʧʦʨʫʜ ʜʦ ʧʨʦʧʫʩʢʘʥʥʷ ʧʦʚʝʥʝʡ. 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʛʦʪʦʚʥʽʩʪʴ ʂɺɸ ʚ ʤʝʞʘʭ ʟʦʥʠ ʚʠʜʠʤʦʩʪʽ (ʧʝʨʝʚʽʨʢʘ 

ʮʽʣʽʩʥʦʩʪʽ ʦʛʦʣʦʚʢʽʚ, ʥʘʷʚʥʦʩʪʽ ʟʘʭʠʩʥʠʭ ʢʨʠʰʦʢ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʭ ʥʦʤʝʨʽʚ). 

ɺ ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʥʝ 

ʨʫʡʥʫʶʯʽ ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʜʝʬʦʨʤʘʮʽʾ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʚʽʟʫʘʣʴʥʦ ʥʝ ʧʨʦʷʚʣʷʶʪʴʩʷ [33-37]. ɼʝʪʘʣʴʥʦ ʮʽ ʤʝʪʦʜʠ ʨʦʟʛʣʷʥʫʪʽ ʫ ʨʦʟʜʽʣʽ 3. 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʢʦʤʧʣʝʢʩʥʦ ʨʝʛʫʣʶʻ 

ʧʠʪʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʙʝʟʧʝʢʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱ, ʘʣʝ ʥʘ ʦʙôʻʢʪʘʭ ʮʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ ʚʠʢʦʨʠʩʪʘʥʽ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʽʛʥʦʨʫʶʪʴʩʷ.  

ʋʢʨʘʾʥʘ ʟʦʙʦʚôʷʟʘʣʘʩʷ ʚʜʦʩʢʦʥʘʣʠʪʠ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʱʦʜʦ ʫʪʠʣʽʟʘʮʽʾ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʧʽʜʧʠʩʘʚʰʠ ʋʛʦʜʫ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʟ ɭʚʨʦʩʦʶʟʦʤ. ɿʦʢʨʝʤʘ, 

ʥʘʰʘ ʢʨʘʾʥʘ ʤʘʻ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʠʤʦʛ ɼʠʨʝʢʪʠʚʠ ʧʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ 

ʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʷ ʜʠʨʝʢʪʠʚʘ ʯʽʪʢʦ ʧʨʦʧʠʩʫʻ, ʷʢ ʢʨʘʾʥʠ ʤʘʶʪʴ 

ʫʧʨʘʚʣʷʪʠ ʚʽʜʭʦʜʘʤʠ, ʱʦʙ ʧʦʧʝʨʝʜʠʪʠ ʘʙʦ ʭʦʯʘ ʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʾʭʥʶ ʰʢʦʜʫ ʜʣʷ 

ʣʶʜʠʥʠ ʽ ʜʦʚʢʽʣʣʷ. ʌʘʭʽʚʮʽ ʟ ʮʠʭ ʧʨʦʙʣʝʤ ʚʢʘʟʫʶʪʴ, ʷʢʽ ʩʘʤʝ ʟʘʭʦʜʠ, ʚ ʧʝʨʰʝ 

ʯʝʨʛʫ, ʤʘʻ ʟʘʧʨʦʚʘʜʠʪʠ ʋʢʨʘʾʥʘ, ʱʦʙ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʻ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʜʦ ʚʠʤʦʛ 

ɭʉ. ɺʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʥʘʩʪʫʧʥʫ ʜʦʨʦʞʥʶ ʢʘʨʪʫ [6]. 

ʉʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʠ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʬʝʨʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ: 

- ʬʦʨʤʫʚʘʥʥʷ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʙʘʟʠʩʫ ʜʣʷ ʨʝʛʣʘʤʝʥʪʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ 

ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʚʠʜʦʙʫʚʥʦʛʦ ʩʝʢʪʦʨʫ; 

- ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʛʘʣʫʟʝʚʠʭ ʧʣʘʥʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ; 

- ʢʘʧʽʪʘʣʽʟʘʮʽʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʬʦʥʜʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʨʠʟʠʢʽʚ; 

- ̔ ʤʧʣʝʤʝʥʪʘʮʽʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʜʠʨʝʢʪʠʚ (ɭʉ). 
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ʈʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʠʥʮʠʧʽʚ ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ, ʤʝʪʦʜʠʢʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʦʟʥʘʢ ʥʘ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʻ ʦʜʥʽʻʶ ʟ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʴ. 

1.1.4 ʉʫʯʘʩʥʽ ʪʨʝʥʜʠ ʨʦʟʚʠʪʢʫ ʫʷʚʣʝʥʴ ʧʨʦ ʪʝʭʥʦʛʝʥʥʫ ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʽʥʰʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. 

ɼʦ ʽʥʰʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʷʢʠʤ ʧʨʠʜʽʣʝʥʦ ʜʝʷʢʫ ʫʚʘʛʫ ʫ ʜʠʩʝʨʪʘʮʽʾ, 

ʚʽʜʥʦʩʷʪʴʩʷ ʟʨʦʰʫʚʘʣʴʥʽ ʤʝʨʝʞ,̔ ʟʘʭʠʩʥʽ ʧʨʦʪʠʧʘʚʦʜʢʦʚʽ ʜʘʤʙʠ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʟʘʭʠʩʪʫ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙ'ʻʢʪʽʚ ʚʽʜ ʧʽʜʪʦʧʣʝʥʥʷ ʧʽʜ ʯʘʩ ʚʝʩʥʷʥʠʭ ʧʦʚʝʥʝʡ ʽ 

ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ, ʘ ʪʘʢʦʞ ʛʨʫʥʪʦʚʽ ʜʘʤʙʠ ʪʘ ʛʨʝʙʣʽ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʤʘʣʠʭ 

ʨʽʯʢʘʭ ʛʦʩʧʦʜʘʨʩʴʢʠʤ ʩʧʦʩʦʙʦʤ.  

ɿʨʦʰʫʚʘʣʴʥʽ ʤʝʨʝʞʽ (ʤʘʛʽʩʪʨʘʣʴʥʽ ʪʘ ʨʦʟʧʦʜʽʣʴʯʽ ʢʘʥʘʣʠ, ʨʝʛʫʣʶʶʯʽ 

ʙʘʩʝʡʥʠ ʪʦʱʦ) ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ɿʘ 

ʨʽʟʥʠʤʠ ʜʘʥʠʤʠ [22, 38-44], ʟʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʟʨʦʰʫʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʚ 

ʋʢʨʘʾʥʽ 50-60 ʪʠʩ. ʢʤ. ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʷ ʮʠʬʨʘ ʚʽʜʙʠʚʘʻ ʧʨʦʪʷʞʥʽʩʪʴ 

ʚʩʽʻʾ ʽʨʠʛʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʧʦʯʘʪʦʢ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ 

ʩʪʦʨʽʯʯʷ. ʅʘ 9 ʯʝʨʚʥʷ 2023 ʨ. ʚʥʘʩʣʽʜʦʢ ʧʽʜʨʠʚʫ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ, ʙʽʣʴʰʝ 1100 ʢʤ 

ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʢʘʥʘʣʽʚ ʥʘ ʧʽʚʜʥʽ ʟʘʣʠʰʠʣʠʩʴ ʙʝʟ ʜʞʝʨʝʣʘ ʟʨʦʰʝʥʥʷ, ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʙʝʟ ʚʦʜʠ. ʎʽ ʢʘʥʘʣʠ ʦʙʩʣʫʛʦʚʫʚʘʣʠ ʂʘʭʦʚʩʴʢʫ ʟʨʦʰʫʚʘʣʴʥʫ ʤʝʨʝʞʫ, ʷʢʘ ʙʫʣʘ 

ʥʘʡʙʽʣʴʰʦʶ ʚ ɭʚʨʦʧʽ ʽ ʋʢʨʘʾʥʽ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʧʦʜʘʯʫ ʚʦʜʠ ʥʘ  ʧʦʣʷ ʧʣʦʱʝʶ 

ʙʽʣʴʰ ʥʽʞ 250 ʪʠʩ. ʛʘ ʚ ʍʝʨʩʦʥʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ ʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʢʦʣʦʩʘʣʴʥʠʡ ʦʙʩʷʛ ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʢʣʶʯʘʻ 

ʫ ʩʝʙʝ ʪʠʩʷʯʽ ʢʽʣʦʤʝʪʨʽʚ ʢʘʥʘʣʽʚ, ʘ ʦʪʞʝ, ʽ ʯʠʩʣʝʥʥʽ ʜʘʤʙʠ [38-44].  

ʅʘ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ [43-44] ʩʫʯʘʩʥʘ ʩʠʪʫʘʮʽʷ ʚ ʩʝʢʪʦʨʽ ʟʨʦʰʝʥʥʷ ʤʘʻ ʢʨʠʟʦʚʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʽʚ 

ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʷʢʠʡ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʦʙʤʝʞʝʥʦ 

ʧʨʘʮʝʟʜʘʪʥʠʡ [45, 46]. ɿʘʛʘʣʴʥʘ ʽʥʞʝʥʝʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, 

ʟʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [44], ʧʦʚʥʽʩʪʶ ʚʠʯʝʨʧʘʣʘ ʩʚʽʡ ʪʝʭʥʽʯʥʠʡ ʨʝʩʫʨʩ, ʘ ʜʝʷʢʽ ʦʙôʻʢʪʠ 

ʜʦʩʷʛʣʠ ʩʚʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ, ʧʨʠ ʷʢʦʤʫ ʾʭ ʧʦʜʘʣʴʰʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʝʤʦʞʣʠʚʘ 

ʯʠ ʥʝʜʦʮʽʣʴʥʘ.  

ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʩʥʫʶʯʦʾ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦ-ʤʝʣʽʦʨʘʪʠʚʥʦʾ 
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ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʦʙʫʤʦʚʣʝʥʠʡ, ʧʝʨʰ ʟʘ ʚʩʝ, ʾʭ ʬʽʟʠʯʥʠʤ ʪʘ ʤʦʨʘʣʴʥʠʤ 

ʩʧʨʘʮʶʚʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʽʥʞʝʥʝʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʟʨʦʰʫʚʘʥʠʭ ʩʠʩʪʝʤ ʧʨʦʧʨʘʮʶʚʘʣʘ ʙʣʠʟʴʢʦ 40-50 ʨʦʢʽʚ [41, 45, 46]. 

ʊʘʢ, ʙʫʜʽʚʥʠʮʪʚʦ ʽ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ (ɿʉ) ʥʘ 

ʪʝʨʠʪʦʨʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʘʪʫʻʪʴʩʷ 1966-1980 ʨʨ. ʽ ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʯʘʩʽʚ 

çʄʘʩʰʪʘʙʥʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʤʝʣʽʦʨʘʮʽʾè, ʷʢʘ ʨʦʟʧʦʯʘʣʘʩʴ ʫ 1966 ʨ. [47, 48]. 

ʌʽʥʘʥʩʫʚʘʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʥʘʣʝʞʥʠʤ 

ʯʠʥʦʤ ʥʝ ʟʜʽʡʩʥʶʚʘʣʦʩʴ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 198,7 ʪʠʩ. ʛʘ 

ʟʨʦʰʫʚʘʥʠʭ ʧʣʦʱ, ʟ ʷʢʠʭ ʣʠʰʝ ʥʘ 24 ʪʠʩ. ʛʘ ʧʨʦʜʦʚʞ 1976-1995 ʨʨ. ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ 

ʤʘʩʰʪʘʙʥʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ [48]. 

ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʠʭ ʯʠ ʽʥʰʠʭ ʚʫʟʣʽʚ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʠʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʷʢ ʟʙʽʣʴʰʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʟʨʦʰʫʚʘʣʴʥʦʾ ʚʦʜʠ, ʪʘʢ ʽ ʧʽʜʡʦʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʧʨʠʣʝʛʣʠʭ 

ʪʝʨʠʪʦʨʽʷʭ, ʘ ʦʪʞʝ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ 

ʧʽʜʪʦʧʣʝʥʥʷ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʠʡ ʝʢʟʦʛʝʥʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʥʘ 

ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ [49]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʟʨʦʰʝʥʥʷ, 

ʻ ʦʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, ɼʠʨʝʢʪʠʚʠ 2000/60/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʇʘʨʣʘʤʝʥʪʫ ʽ 

ʈʘʜʠ ɭʚʨʦʧʠ ʚʽʜ 23 ʞʦʚʪʥʷ 2000 ʨ. çʇʨʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʘʤʦʢ ʜʽʷʣʴʥʦʩʪʽ 

ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ ʚ ʛʘʣʫʟʽ ʚʦʜʥʦʾ ʧʦʣʽʪʠʢʠè. ʇʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʟʨʦʰʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦʻʢʪ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ çʉʪʨʘʪʝʛʽʷ ʟʨʦʰʝʥʥʷ ʪʘ ʜʨʝʥʘʞʫ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 

ʨʦʢʫè [50], ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʩʧʽʣʴʥʦ ʝʢʩʧʝʨʪʘʤʠ ʟ ɯʥʩʪʠʪʫʪʫ ʚʦʜʥʠʭ ʧʨʦʙʣʝʤ ʽ 

ʤʝʣʽʦʨʘʮʽʾ ʅɸɸʅʋ, ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ, ʇʨʦʜʦʚʦʣʴʯʦʾ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʆʆʅ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʂʦʦʨʜʠʥʘʮʽʡʥʦʶ ʨʘʜʦʶ, ʩʪʚʦʨʝʥʦʶ ʧʨʠ ʂʘʙʽʥʝʪʽ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ [50]. 

ʇʦʪʝʥʮʽʘʣ ʽʩʥʫʶʯʦʾ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦ-ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʱʝ 

ʜʦʩʠʪʴ ʟʥʘʯʥʠʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ [44, 51], 

ʪʦʙʪʦ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ ʥʝ ʟʤʦʛʠ ʧʨʦʚʝʜʝʥʥʷ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʟ 
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ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʙʩʪʝʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʷʢʽ 

ʚʠʟʥʘʯʝʥʽ ʚʠʤʦʛʘʤʠ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʅʘʡʙʽʣʴʰʫ ʟʘʛʨʦʟʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʨʫʧʥʠʭ ʢʘʥʘʣʽʚ ʩʪʚʦʨʶʶʪʴ 

ʜʝʬʦʨʤʘʮʽʾ, ʚʠʢʣʠʢʘʥʽ ʨʦʟʚʠʪʢʦʤ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜ ʯʘʩ ʷʢʠʭ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʬʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʚ ʪʽʣʽ ʜʘʤʙ ʢʘʥʘʣʽʚ ʽ ʚ ʾʭ ʦʩʥʦʚʽ, ʘ ʪʘʢʦʞ ʟʩʫʚʠ ʽ 

ʥʝʙʝʟʧʝʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʨʫʩʣʘ ʢʘʥʘʣʽʚ ʧʨʠ ʨʦʟʤʠʚʘʭ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʟʥʠʞʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʢʘʥʘʣʽʚ ʟ ʦʙʣʠʮʶʚʘʥʥʷʤ ʻ ʨʫʡʥʫʚʘʥʥʷ 

ʰʚʽʚ, ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʦʙʣʠʮʶʚʘʥʥʷ, ʧʽʜʤʠʚ ʽ ʜʝʬʦʨʤʘʮʽʷ ʧʣʠʪ, ʘ ʜʣʷ ʣʦʪʢʦʚʠʭ 

ʢʘʥʘʣʽʚ ï ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʩʪʠʢʽʚ, ʟʘʤʫʣʝʥʥʷ ʽ ʥʝʨʽʚʥʦʤʽʨʥʘ ʧʨʦʩʘʜʢʘ ʦʧʦʨ [42]. 

ɿʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [42] ʦʩʥʦʚʥʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ 

ʢʘʥʘʣʘʭ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ ʨʽʚʥʷ (ʨʠʩ. 1.8). 

 

 
ʈʠʩʫʥʦʢ 1.8 ï ʉʮʝʥʘʨʽʾ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʢʘʥʘʣʘʭ ʟʘ ʜʘʥʠʤʠ [42] 

 

ʅʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʛʨʫʧʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʧʣʠʚʽ 

ʛʽʜʨʘʚʣʽʯʥʠʭ, ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʽ ʟʩʫʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʥʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ï ʢʦʥʢʨʝʪʥʽ 

ʩʮʝʥʘʨʽʾ ʨʫʡʥʫʚʘʥʥʷ ʢʘʥʘʣʽʚ. 

ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʘʚʘʨʽʡ ʥʘ ɻʊʉ ʚʚʘʞʘʶʪʴʩʷ ʚʪʨʘʪʘ ʤʽʮʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, 

ʧʨʦʩʽʜʘʥʥʷ, ʚʧʣʠʚ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʦʜ, ʩʫʬʦʟʽʷ, ʢʦʣʴʤʘʪʘʞ ʪʦʱʦ [52, 54].  

ʅʘ ʩʴʦʛʦʜʥʽ ʤʘʣʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʮʽʥʮʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʫʣʶʶʯʠʭ 

ʙʘʩʝʡʥʽʚ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʅʘ ʩʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ 
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ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ 

ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʘʙʦ ʚ ʧʝʨʽʦʜ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ 

ʚʧʣʠʚʫ, ʷʢ ʛʝʦʣʦʛʽʯʥʽ ʽ ʪʝʢʪʦʥʽʯʥʽ. ʋʚʘʛʘ ʜʦ ʮʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʥʘʜʽʡʥʽʩʪʴ ʧʨʠʜʽʣʷʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʢʣʘʩʽʚ ʥʘʩʣʽʜʢʽʚ 

ɻʊʉ ʘʥʽʞ ʉʉ1, ʟʦʢʨʝʤʘ ʜʣʷ ʛʽʜʨʦʚʫʟʣʽʚ. 

ɺʽʢ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʽʩʥʫʶʯʦʾ ʽʥʞʝʥʝʨʥʦʾ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦ-ʤʝʣʽʦʨʘʪʠʚʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 30-50 ʨʦʢʽʚ. ʏʘʩʪʠʥʘ ɻʊʉ ʝʢʩʧʣʫʘʪʫʚʘʣʘʩʷ 

ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʥʘʣʝʞʥʠʭ ʨʝʤʦʥʪʥʠʭ ʟʘʭʦʜʽʚ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʽʜʧʨʘʮʶʚʘʣʘ ʩʚʽʡ 

ʨʝʩʫʨʩ, ʘ ʦʪʞʝ ʻ ʦʙ'ʻʢʪʘʤʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʦʧʝʨʘʪʠʚʥʦʾ ʦʮʽʥʢʠ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʚʧʣʠʚʫ ʥʘ ʝʢʦʣʦʛʦ-ʤʝʣʽʦʨʘʪʠʚʥʠʡ ʩʪʘʥ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ. ʇʨʦʤʠʩʣʦʚʦ-

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʝʛʽʦʥʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʛʘʣʫʞʝʥʽʡ ʩʠʩʪʝʤʽ 

ʥʠʟʴʢʦʥʘʧʽʨʥʠʭ ˇʨʫʥʪʦʚʠʭ ʛʽʜʨʦʩʧʦʨʫʜ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 

ʦʙʣʘʩʪʴ, ʜʝ ʩʫʤʘʨʥʘ ʜʦʚʞʠʥʘ ʰʪʫʯʥʠʭ ʚʦʜʦʪʦʢʽʚ ʧʝʨʝʚʠʱʫʻ 36 ʪʠʩ. ʢʤ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ ʮʷ ʤʝʨʝʞʘ ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʥʘ ʤʽʞʛʦʩʧʦʜʘʨʩʴʢʽ ʟʨʦʰʫʚʘʣʴʥʽ 

ʩʠʩʪʝʤʠ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʢʘʥʘʣʠ ʜʝʨʠʚʘʮʽʡʥʦʛʦ ʪʠʧʫ, ʩʧʨʦʻʢʪʦʚʘʥʽ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʦʙʚʦʜʥʝʥʥʷ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʚʫʟʣʽʚ ʇʨʠʜʥʽʧʨʦʚôʷ ʽ ɼʦʥʙʘʩʫ.  

ʅʘʛʣʷʜ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʘʙʦ ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʨʦʰʫʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʚʠʢʦʥʫʻʪʴʩʷ ʟʛʽʜʥʦ çʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʽʚ, ʙʫʜʽʚʝʣʴ ʽ 

ʩʧʦʨʫʜè ʚʽʜʧʦʚʽʜʥʦ ɼɹʅ ɺ.2.4-3:2010 çɻʽʜʨʦʪʝʭʥʽʯʥʽ, ʝʥʝʨʛʝʪʠʯʥʽ ʪʘ ʤʝʣʽʦʨʘʪʠʚʥʽ 

ʩʠʩʪʝʤʠ ʽ ʩʧʦʨʫʜʠ, ʧʽʜʟʝʤʥʽ ʛʽʨʥʠʯʽ ʚʠʨʦʙʢʠ. ɻʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ. ʆʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷè [54]. ʎʠʤ ʜʦʢʫʤʝʥʪʦʤ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʪʘ 

ʟʨʦʰʫʚʘʣʴʥʽ ʢʘʥʘʣʠ ʢʣʘʩʫ ʥʘʩʣʽʜʢʽʚ (ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ) ʉʉ1 ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʩʪʽʡʥʠʭ 

ʜʨʫʛʦʨʷʜʥʠʭ, ʪʦʙʪʦ ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ ʫʰʢʦʜʞʝʥʥʷ ʷʢʠʭ ʥʝ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʦʨʦʚôʷ ʽ ʞʠʪʪʷ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʨʦʣʴ ʮʠʚʽʣʴʥʠʭ ʤʝʣʽʦʨʘʪʠʚʥʠʭ 

ʢʘʥʘʣʽʚ ʨʽʟʢʦ ʧʽʜʩʠʣʶʻʪʴʩʷ ʪʘ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʦʢʨʝʤʠʡ ʘʥʘʣʽʟ [55]. ɰʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʝʨʠʪʦʨʽʡ, 

ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʧʦʚʝʥʝʡ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʦʜʥʦʯʘʩ, ʮʽ ʦʙ'ʻʢʪʠ ʻ ʚʨʘʟʣʠʚʠʤʠ ʤʽʰʝʥʷʤʠ, ʧʦʰʢʦʜʞʝʥʥʷ ʷʢʠʭ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʧʦʰʠʨʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʟʘʪʦʧʣʝʥʥʷ ʟʥʘʯʥʠʭ 
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ʧʣʦʱ ʪʘ ʜʝʛʨʘʜʘʮʽʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʥʠ ʻ ʝʣʝʤʝʥʪʦʤ ʷʢ ʟʘʭʠʩʪʫ, 

ʪʘʢ ʽ ʨʠʟʠʢʫ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ. ʇʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ 

ʩʠʩʪʝʤ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʧʽʜʦʧʣʝʥʥʷ ʘʙʦ, ʥʘʚʧʘʢʠ, ʥʘʜʣʠʰʢʦʚʦʛʦ ʦʩʫʰʝʥʥʷ ʧʣʦ,ɦ ʟʤʽʥʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ ʪʘ ʚʪʨʘʪʫ ʫʛʽʜʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ʋ ʧʝʚʥʠʭ ʪʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʟʘʪʦʧʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʢʘʥʘʣʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙʦʨʦʥʥʠʭ ʣʽʥʽʡ 

ʘʙʦ ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʧʨʦʩʫʚʘʥʥʶ ʚʦʨʦʛʘ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ, ʟʘʧʦʙʽʛʘʶʯʠ ʧʦʜʘʣʴʰʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʚ ʽʥʰʠʭ ʨʘʡʦʥʘʭ [55]. 

ʄʝʣʽʦʨʘʪʠʚʥʽ ʢʘʥʘʣʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʰʣʷʭʘʤʠ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ (ʧʘʣʠʚʘ, ʙʦʻʧʨʠʧʘʩʽʚ, ʭʽʤʽʯʥʠʭ ʚʽʜʭʦʜʽʚ) ʟ ʟʦʥ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʚʝʣʠʢʽ 

ʚʽʜʩʪʘʥʽ, ʟʘʙʨʫʜʥʶʶʯʠ ˇʨʫʥʪ, ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʪʘ ʚʦʜʦʡʤʠ, ʱʦ ʟʘʛʨʦʞʫʻ ʟʜʦʨʦʚ'ʶ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʦʩʠʩʪʝʤʘʤ. 

ʇʦʰʢʦʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʘʥʘʣʽʚ ʤʦʞʝ ʧʦʨʫʰʠʪʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ 

ʟʨʦʰʝʥʥʷ ʘʙʦ ʧʠʪʥʠʭ ʮʽʣʝʡ, ʩʧʨʠʯʠʥʷʶʯʠ ʜʝʬʽʮʠʪ ʚʦʜʠ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ 

ʜʦʩʪʫʧ ʜʦ ʚʦʜʠ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʛʽʛʽʻʥʠ ʪʘ ʩʘʥʽʪʘʨʽʾ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ 

ʧʦʰʠʨʝʥʥʶ ʭʚʦʨʦʙ ʫ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʤʝʜʠʯʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʚʘʥʪʘʞʝʥʘ ʘʙʦ ʟʨʫʡʥʦʚʘʥʘ. 

ɺʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦ-ʤʝʣʽʦʨʘʪʠʚʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʚʦʻʥʥʠʡ ʯʘʩ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʩʝʣʝʥʥʷ ʚʦʜʦʶ, ʦʩʦʙʣʠʚʦ ʚ ʨʝʛʽʦʥʘʭ, ʜʝ ʜʦʩʪʫʧ ʜʦ 

ʽʥʰʠʭ ʜʞʝʨʝʣ ʚʦʜʠ ʦʙʤʝʞʝʥʠʡ ʘʙʦ ʧʦʨʫʰʝʥʠʡ. ɺ ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ ʜʽʡ ʪʨʘʜʠʮʽʡʥʽ 

ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʚʦʜʦʧʨʦʚʦʜʠ, ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ) ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʰʢʦʜʞʝʥʽ ʘʙʦ ʟʨʫʡʥʦʚʘʥʽ. ɯʨʠʛʘʮʽʡʥʽ ʢʘʥʘʣʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ 

ʜʞʝʨʝʣʦʤ ʚʦʜʠ ʜʣʷ ʧʠʪʥʠʭ (ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʦʯʠʩʪʢʠ) ʪʘ ʽʥʰʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʦʪʨʝʙ. ʇʽʜ ʯʘʩ ʚʽʡʥʠ ʧʨʦʜʦʚʦʣʴʯʘ ʙʝʟʧʝʢʘ ʩʪʘʻ ʧʨʽʦʨʠʪʝʪʦʤ. ɯʨʠʛʘʮʽʡʥʽ ʢʘʥʘʣʠ 

ʻ ʚʘʞʣʠʚʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʧʦʨʫʰʝʥʠʤ ʩʠʩʪʝʤʘʤ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʝ ʟʨʦʰʝʥʥʷ ʘʛʨʘʨʥʠʭ ʫʛʽʜʴ, ʱʦ ʻ ʟʘʧʦʨʫʢʦʶ ʩʪʘʙʽʣʴʥʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ 

ʢʘʪʘʩʪʨʦʬ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʦʜʦʚʦʣʴʯʦʶ ʥʝʩʪʘʯʝʶ [55].  
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ɺʦʜʘ ʟ ʢʘʥʘʣʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʛʘʩʽʥʥʷ ʧʦʞʝʞ, ʷʢʽ ʯʘʩʪʦ 

ʚʠʥʠʢʘʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʟʘʭʠʱʘʶʯʠ ʛʨʦʤʘʜʠ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ.  

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʢʘʥʘʣʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ 

ʪʦʚʘʨʽʚ ʪʘ ʣʶʜʝʡ, ʢʦʣʠ ʽʥʰʽ ʪʨʘʥʩʧʦʨʪʥʽ ʤʘʨʰʨʫʪʠ ʥʝʜʦʩʪʫʧʥʽ ʘʙʦ ʥʝʙʝʟʧʝʯʥʽ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʩʝʢʮʽʦʥʦʚʘʥʽ ʣʽʥʽʡʥʽ ʢʘʥʘʣʠ ʤʘʶʪʴ ʩʫʪʪʻʚʽ 

ʧʨʝʬʝʨʝʥʮʽʾ ʧʝʨʝʜ ʚʝʣʠʢʠʤʠ ʚʦʜʦʩʭʦʚʠʱʘʤʠ. ʎʝ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʧʨʝʮʠʟʽʡʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʟʝʨʢʘʣʘ ʚʦʜʠ, ʦʧʪʠʤʽʟʘʮʽʾ ʾʾ ʨʦʟʧʦʜʽʣʫ, ʤʽʥʽʤʽʟʘʮʽʾ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʥʠʞʝʥʥʽ ʚʪʨʘʪ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʤʦʙʽʣʴʥʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʣʦʢʘʣʽʟʘʮʽʾ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʘʢʫʤʫʣʷʮʽʾ ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʫʤʦʚʘʭ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʮʠʚʽʣʴʥʘ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʘʻ ʩʫʪʪʻʚʦ ʚʠʱʠʡ ʢʣʘʩ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ʥʘʩʣʽʜʢʽʚ), ʱʦ 

ʧʽʜʚʠʱʫʻ ʾʾ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ. 

ɿʨʫʡʥʦʚʘʥʽ ʟʨʦʰʫʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʯʘʩʫ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʱʦ ʫʧʦʚʽʣʴʥʠʪʴ ʧʽʩʣʷʚʦʻʥʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʘʣʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ. 

ʆʪʞʝ, ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟʽ ʩʚʦʻʯʘʩʥʦʶ ʨʝʢʦʥʩʪʨʫʢʮʽʻʶ ʟʨʦʰʫʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ, ʧʦʪʨʝʙʫʶʪʴ ʥʘʛʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ, ʟʦʢʨʝʤʘ: ʧʦʰʫʢ ʜʦʩʪʦʚʽʨʥʠʭ ʽ 

ʤʘʣʦʚʠʪʨʘʪʥʠʭ ʟʘ ʯʘʩʦʤ, ʪʨʫʜʦʚʠʤʠ ʽ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʨʦʰʫʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʽ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ, 

ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʥʘ ʥʠʭ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʪʘ ʦʢʦʥʪʫʨʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ, ʚʽʟʫʘʣʴʥʦ ʥʝ 

ʚʠʟʥʘʯʝʥʠʭ ʟʦʥ ʟʦʩʝʨʝʜʞʝʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʚ ʪʽʣʽ ˇʨʫʥʪʦʚʠʭ ɻʊʉ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʧʦʣʴʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʽʚ ʽ 

ʥʘʧʨʷʤʽʚ ʪʦʢʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ 

ʩʧʦʨʫʜ ʢʣʘʩʫ ʥʘʩʣʽʜʢʽʚ (ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ) ʉʉ1, ʷʢʽ ʝʢʩʧʣʫʘʪʫʚʘʣʠʩʴ ʜʦʚʛʠʡ ʯʘʩ, 

ʥʝ ʧʽʜʜʘʚʘʣʠʩʴ ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʯʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʞʘʣʴ, ʜʘʥʠʡ ʚʠʜ ʨʦʙʽʪ ʻ ʚʠʪʨʘʪʥʠʤ ʱʦʜʦ ʯʘʩʫ 
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ʪʘ ʪʨʫʜʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʩʧʦʥʫʢʘʻ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʢʘʥʘʣʽʚ ʽ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ [56]. 

 

1.2 ɽʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʚ ʫʤʦʚʘʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʧʽʚʩʪʦʣʽʪʪʷ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʙʫʣʦ 

ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʠʤ ʟʘ 2000 ʨʦʢʽʚ. ʊʘʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʥʘ ʧʣʘʥʝʪʽ ʫ 

2023 ʨʦʮʽ ʙʫʣʘ ʤʘʡʞʝ 100 ʪʠʩʷʯ ʨʦʢʽʚ ʪʦʤʫ [57]. ʉʘʤʝ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʻ ʧʨʠʯʠʥʦʶ 

ʮʠʭ ʟʤʽʥ, ʪʘʢʦʛʦ ʚʠʩʥʦʚʢʫ ʜʽʡʰʣʠ ʚʯʝʥʽ ʫ ʰʦʩʪʦʤʫ ʟʚʽʪʽ ʄʽʞʫʨʷʜʦʚʠʭ ʝʢʩʧʝʨʪʽʚ ʟ 

ʧʠʪʘʥʴ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʘʪʤʦʩʬʝʨʠ, ʘ ʡ ʦʢʝʘʥʫ ʪʘ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʮʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʪʨʽʤʢʦʾ ʟʤʽʥʠ ʫʩʽʭ 

ʩʢʣʘʜʦʚʠʭ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ [57]. 

ʇʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʘʪʤʦʩʬʝʨʽ ʟʫʤʦʚʠʣʦ ʟʤʽʥʫ ʪʨʠʚʘʣʦʩʪʽ ʩʝʟʦʥʽʚ. 

ɿʦʢʨʝʤʘ, ʟʙʽʣʴʰʠʣʘʩʴ ʪʨʠʚʘʣʽʩʪʴ ʪʝʧʣʦʛʦ ʚʝʩʽʥʥʴʦʛʦ ʽ ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʽʚ, ʽ 

ʟʤʝʥʰʠʣʘʩʴ ʪʨʠʚʘʣʽʩʪʴ ʭʦʣʦʜʥʦʛʦ ʽ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʽʚ. ʊʘʢʦʞ ʟʙʽʣʴʰʠʣʘʩʴ 

ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʷʢʠʡ ʫ ʧʽʚʥʽʯʥʽʡ ʧʽʚʢʫʣʽ ʟʨʦʩʪʘʚ ʟ 1950 ʨʦʢʫ ʢʦʞʥʽ 

ʜʝʩʷʪʴ ʨʦʢʽʚ ʥʘ ʜʚʘ ʜʥʽ [57-64]. 

ɺ ʋʢʨʘʾʥʽ ʟʘ ʦʩʪʘʥʥʽ 60 ʨʦʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʣʦʩʴ 

ʤʘʡʞʝ ʫ 2,5 ʨʘʟʠ ʰʚʠʜʰʝ, ʥʽʞ ʛʣʦʙʘʣʴʥʦʾ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟ 1981 ʨʦʢʫ ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ ʽ ʧʝʨʽʦʜʫ ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ ʥʘ 7-8 ʜʥʽʚ ʢʦʞʥʽ 

10 ʨʦʢʽʚ. ɿʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʣʽʪʥʽʭ ʜʥʽʚ ʟ ʩʝʨʝʜʥʴʦʶ ʟʘ ʜʦʙʫ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʦʚʽʪʨʷ ʚʠʱʝ 15 ʛʨʘʜʫʩʽʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 8 ʜʥʽʚ ʢʦʞʥʽ 10 ʨʦʢʽʚ. ʊʘʢʽ ʟʤʽʥʠ ʟʫʤʦʚʠʣʠ 

ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ ʚ ʋʢʨʘʾʥʽ. ʂʨʽʤ ʪʦʛʦ, ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʩʪʘʻ ʙʽʣʴʰ 

ʩʧʝʢʦʪʥʠʤ. ɿʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʩʧʝʢʦʪʥʠʭ ʜʥʽʚ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʪʨʦʧʽʯʥʠʭ 

ʥʦʯʝʡ. ʊʨʠʚʘʣʽʩʪʴ ʭʦʣʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʟʤʝʥʰʫʻʪʴʩʷ, ʟʠʤʘ ʩʪʘʻ ʥʝ ʣʠʰʝ ʢʦʨʦʪʰʦʶ, ʘ ʡ 

ʤʝʥʰ ʩʫʚʦʨʦʶ [57-64]. 

ɿʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʚʟʠʤʢʫ ʩʧʨʠʯʠʥʠʣʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʪʨʫʢʪʫʨʠ ʘʪʤʦʩʬʝʨ-

ʥʠʭ ʦʧʘʜʽʚ. ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾʥʠ ʪʚʝʨʜʽ ʦʧʘʜʠ ʟʘʤʽʱʫʶʪʴʩʷ ʨʽʜʢʠʤʠ, ʱʦ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʘʙʽʣʴʥʦʛʦ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʈʘʟʦʤ ʟ ʪʠʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
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ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨ. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʢʽʣʴʢʘ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʅʘʡʙʽʣʴʰ 

ʧʦʤʽʪʥʦʶ ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʷʢʘ ʟ ʧʦʯʘʪʢʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʧʨʠʢʽʥʮʽ 

19 ʩʪʦʣʽʪʪʷ ʟʨʦʩʣʘ ʥʘ 3 ÁC. ʎʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʝʢʚʽʚʘʣʝʥʪʥʝ ʟʤʽʱʝʥʥʶ 

ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ ʢʨʘʾʥʠ ʥʘ 500 ʢʽʣʦʤʝʪʨʽʚ ʥʘ ʇ̔ ʚʥ̔ʯ ʘʙʦ ʥʘʚʽʪʴ ʙʽʣʴʰʝ [57-64]. 

ɺʘʞʣʠʚʦ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʨʦʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʟʥʘʯʥʦ 

ʟʤʝʥʰʠʣʘʩʷ ʛʣʠʙʠʥʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɿ 1991 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʩʧʝʢʦʪʥʠʭ ʜʥʽʚ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʥʘʜ 30 ÁC ʟʙʽʣʴʰʠʣʘʩʷ ʚ ʪʨʠ-ʧ'ʷʪʴ ʨʘʟʽʚ. ɺʦʜʥʦʯʘʩ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʽʩʪʦʪʥʦ ʥʝ ʟʤʽʥʠʣʘʩʷ. ʇʨʠ ʮʴʦʤʫ ʪʨʠʚʘʣʽʩʪʴ ʦʧʘʜʽʚ ʟʤʝʥʰʠʣʘʩʷ, ʘ ʾʭ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʷ. ɿʘʛʘʣʦʤ ʢʣʽʤʘʪ ʢʨʘʾʥʠ ʩʪʘʚ ʙʽʣʴʰ ʧʦʩʫʰʣʠʚʠʤ, ʥʽʞ ʫ 

ʤʠʥʫʣʦʤʫ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʧʨʠʟʚʝʣʘ ʜʦ ʙʘʛʘʪʴʦʭ ʥʘʩʣʽʜʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʦʜʥʠʡ ʨʝʞʠʤ ʨʽʯʦʢ ʽ ʦʟʝʨ, ʬʣʦʨʫ ʽ ʬʘʫʥʫ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʦʱʦ. ɿʤʽʥʘ 

ʢʣʽʤʘʪʫ ʧʨʠʟʚʝʣʘ ʜʦ ʟʤʽʥ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ʑʝ ʦʜʥʠʤ ʧʨʦʷʚʦʤ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʻ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʩʪʠʭʽʡʥʠʭ ʷʚʠʱ ʧʦʛʦʜʠ. ɺ ʋʢʨʘʾʥʽ ʮʝ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʱʽʚ, 

ʟʣʠʚ ʽ ʩʥʽʛʦʧʘʜʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʙʽʣʴʰʝʥʥʷ ʧʘʚʦʜʢʽʚ. ɺʩʝ ʯʘʩʪʽʰʠʤʠ ʪʘ 

ʽʥʪʝʥʩʠʚʥʽʰʠʤʠ ʩʪʘʶʪʴ ʛʨʦʟʠ, ʰʢʚʘʣʠ, ʛʨʘʜ, ʧʦʩʫʭʠ, ʭʚʠʣʽ ʪʝʧʣʘ [57-64]. 

ʊʝʤʧʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʫ ʥʘʩ ʥʝ ʥʠʞʯʽ, ʘ ʚʠʱʽ, ʥʽʞ ʚ ɭʚʨʦʧʽ. ʊʘʢ, ʰʚʠʜʢʽʩʪʴ 

ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʟʘ ʨʽʢ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʫ 1961-2023 ʨʨ. ʩʪʘʥʦʚʠʣʘ 0,41 

ʛʨʘʜʫʩʘ ʟʘ ʜʝʩʷʪʴ ʨʦʢʽʚ, ʘ ʚ ɭʚʨʦʧʽ ï 0,34 ʛʨʘʜʫʩʘ [57]. 

ʇʨʠ ʦʮʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʦ ʾ ʟʤʽʥʠ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʜʦʚʦʣ ̔ ʪʨʠʚʘʣʽ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʨʷʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʦʩʥʦʚʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʚʠʙʦʨʽ ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʡ 

ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭ ʨʦʙʦʪʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ (ʭʘʨʘʢʪʝʨʥʽ) ʤʽʩʮʝʚʽ ʫʤʦʚʠ. 

ʊʘʢ ʛʫʩʪʦʪʘ ʤʝʨʝʞʽ ʩʪʘʥʮʽʡ (ʰʪ./ʢʤ2) ʟʥʘʯʥʦ ʚʘʨʽʶʻ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ: ʚʽʜ 0,15-

0,19 (ʈʽʚʥʝʥʩʴʢʘ; ɺʽʥʥʠʮʴʢʘ) ʜʦ 0,46, 0,70 ʪʘ 0,80 (ʃʴʚʽʚʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ ʽ ɸʈ 

ʂʨʠʤ). ʅʘ ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʽ, ʜʝ ʻ 10 ʤʝʪʝʦʩʪʘʥʮʽʡ, ʛʫʩʪʦʪʘ ʩʪʘʥʦʚʠʪʴ 0,31, ʷʢ ʽ ʥʘ 

ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʫ (ʚ ʤʝʞʘʭ 0,2-0,3), ʨʘʜʽʫʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʞʥʦʾ ʟ ʥʠʭ ï 20-30 ʢʤ. 

ɿʚʽʩʥʦ, ʧʨʠ ʚʠʙʦʨʽ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʨʘʭʦʚʫʚʘʚʩʷ ʧʨʠʨʦʜʥʠʡ ʣʘʥʜʰʘʬʪ, ʘ ʥʝ 
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ʪʝʭʥʦʛʝʥʥʠʡ, ʽ ɻʊʉ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʽ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʝ ʙʫʣʠ 

ʪʘʢʠʤʠ, ʷʢ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ. ʊʦʤʫ, ʙʝʟ ʦʙʣʘʰʪʫʚʘʥʥʷ ʧʦʙʣʠʟʫ ʘʙʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʮʠʭ ʦʙôʻʢʪʘʭ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʽʚ, ʟʘ ʥʘʷʚʥʦʶ ʤʝʨʝʞʝʶ 

ʤʝʪʝʦʩʪʘʥʮʽʡ ʚʠʟʥʘʯʠʪʠ ʷʢʽʩʥʫ ʦʮʽʥʢʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜʘʭ ʪʘ ʥʘʚʢʦʣʦ ʥʠʭ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʦ [65]. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʦʧʘʜʠ ʟ ʤʝʪʝʦʩʪʘʥʮʽʡ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʟʘ ʦʩʪʘʥʥʽ 17 

ʨʦʢʽʚ (2005-2021 ʨʨ.) ʧʦʢʘʟʫʻ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 50 ʤʤ ʽ ʙʽʣʴʰʝ ʬʽʢʩʫʚʘʣʘʩʷ ʚʽʜ 

ʜʚʦʭ ʨʘʟʽʚ (ʤʝʪʝʦʩʪʘʥʮʽʾ ʂʨʠʚʠʡ ʈʽʛ ʽ ɼʥʽʧʨʦ) ʜʦ ʰʝʩʪʠ-ʩʝʤʠ ʨʘʟʽʚ (ʤʝʪʝʦʩʪʘʥʮʽʾ 

ʂʦʤʽʩʘʨʽʚʢʘ, ʉʠʥʝʣʴʥʠʢʦʚʝ ʽ ʏʘʧʣʠʥʝ) ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʽʯʥʠʭ ʩʫʤ ʦʧʘʜʽʚ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ï ʚʦʥʠ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʶʪʴʩʷ ʽʟ ʟʘʭʦʜʫ ʡ 

ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʴ ʽ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʮʠʢʣʦʥʽʯʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷʤ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ [65]. 

ɿ ʤʝʪʦʶ ʜʝʪʘʣʴʥʽʰʦʾ ʦʮʽʥʢʠ ʟʤʽʥ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʦʙʨʦʙʣʝʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʜʘʥʽ ʟ ʤʝʪʝʦʩʪʘʥʮʽʾ ʂʘʤôʷʥʩʴʢʝ, ɻʫʙʠʥʠʭʘ ʽ ʂʦʤʽʩʘʨʽʚʢʘ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʨʝʛʽʦʥʽ ʥʘʡʙʽʣʴʰ ʥʘʩʠʯʝʥʦʤʫ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ). ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʷʭ ɻʫʙʠʥʠʭʘ ʽ ʂʦʤʽʩʘʨʽʚʢʘ 

ʚʝʣʠʩʷ ʟ ʽʥʪʝʨʚʘʣʘʤʠ ʚ 3 ʛʦʜʠʥʠ (ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ Rʈ5), ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʦʙʯʠʩʣʝʥʽ ʰʣʷʭʦʤ ʟʥʘʭʦʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ, ʘ ʩʫʤʠ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ï ʜʦʜʘʚʘʥʥʷʤ ʟʘ ʜʦʙʫ. ʇʦ ʤʝʪʝʦʩʪʘʥʮʽʾ ʂʘʤôʷʥʩʴʢʝ 

ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʜʝʢʘʜʥʽ ʟʥʘʯʝʥʥʷ: ʩʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʩʫʤʠ ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ 

1981-2022 ʨʨ. [65], (ɼʦʜʘʪʦʢ ɸ).  

ɼʣʷ ʟʽʩʪʘʚʣʝʥʥʷ ʥʘʷʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʟ 

ɼʦʚʽʜʥʠʢʽʚ ʧʦ ʢʣʽʤʘʪʫ, ʷʢʽ ʟʽʙʨʘʥʽ ʥʘ ʩʝʨʝʜʠʥʫ-ʢʽʥʝʮʴ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. 

ʆʪʞʝ, ʥʦʨʤʘ ʦʧʘʜʽʚ ʜʣʷ ʤʝʪʝʦʩʪʘʥʮʽʾ ʂʘʤôʷʥʩʴʢʝ ʜʦʨʽʚʥʶʻ 565 ʤʤ, ɻʫʙʠʥʠʭʘ ï 565 

ʤʤ, ʽ ʜʣʷ ʄʉ ʂʦʤʽʩʘʨʽʚʢʘ ï 492 ʤʤ. ʑʦʜʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʦʚʽʪʨʷ, ʪʦ 

ʥʦʨʤʘ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʦ ʤʝʪʝʦʩʪʘʥʮʽʷʤ ʚʽʜʧʦʚʽʜʥʦ ï 7,8, 7,5 ʽ 

7,8 Üʉ. ɼʘʥʽ ʟ ɼʦʜʘʪʢʫ ɸ.1 ʬʽʢʩʫʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʟʘ ʚʠʙʨʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʷʤʠ ʥʘ 2,0ï2,3 Üʉ [65]. 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʨʠʩ. 1.9. ʫ ʚʠʛʣʷʜʽ 
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ʛʽʩʪʦʛʨʘʤʠ ʧʦʢʘʟʘʥʽ ʨʽʯʥʽ ʩʫʤʠ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʘ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʡʥʦʛʦ ʛʨʘʬʽʢʘ. ʅʘ ʮʴʦʤʫ ʞ ʛʨʘʬʽʢʫ ʟʘ ʜʘʥʠʤʠ 

ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʧʦ ʤʝʪʝʦʩʪʘʥʮʽʾ ʂʘʤôʷʥʩʴʢʝ ʧʦʙʫʜʦʚʘʥʦ 

ʣʽʥʽʶ ʪʨʝʥʜʫ ʟ ʘʧʨʦʢʩʠʤʫʶʯʠʤ ʨʽʚʥʷʥʥʷʤ ʪʘ ʟʥʘʯʝʥʥʷʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʘʧʨʦʢʩʠʤʫʚʘʥʥʷ.  

ɸʥʘʣʽʟ ʜʘʥʠʭ ʨʠʩ. 1.9 ʚʢʘʟʫʻ ʥʘ ʧʝʚʥʠʡ ʟʚôʷʟʦʢ ʚ ʨʦʟʧʦʜʽʣʽ ʩʫʤ ʘʪʤʦʩʬʝʨʥʠʭ 

ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ ʩʫʤʽʞʥʠʭ ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʪʦʙʪʦ ʚʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ 

ʙʘʛʘʪʦʜʦʱʦʚʠʭ ʽ ʤʘʣʦʜʦʱʦʚʠʭ ʨʦʢʽʚ, ʘʣʝ ʯʽʪʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʽʜʩʫʪʥʷ. ʅʘ 

ʛʨʘʬʽʢʘʭ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜʤʽʯʘʻʪʴʩʷ ʪʨʝʥʜ ʜʦ ʾʾ ʟʨʦʩʪʘʥʥʷ ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ. ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʚʽʜʤʽʯʝʥʘ ʥʘ ʛʨʘʬʽʢʫ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘ 41 ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦ ʜʘʥʠʤ ʤʝʪʝʦʩʪʘʥʮʽʾ 

ʂʘʤôʷʥʩʴʢʝ. ʎʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʦʚʘʥʘ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʟ 

ʜʦʩʪʦʚʽʨʥʽʩʪʶ R2=0,34, ʱʦ ʚʢʘʟʫʻ  ʥʘ ʽʩʥʫʚʘʥʥʷ ʚʠʷʚʣʝʥʦʛʦ ʪʨʝʥʜʫ [65]. 

 

ʈʠʩʫʥʦʢ 1.9 ï ʉʫʤʠ ʨʽʯʥʠʭ ʟʥʘʯʝʥʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʽ ʩʝʨʝʜʥʴʦʨʽʯʥʽ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʡ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ 
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ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʦʙʦʚʠʭ ʩʫʤ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ 

ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚʠʢʦʥʘʥʦ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʫʤ ʦʧʘʜʽʚ ʟʘ ʣʽʪʦ (ʯʝʨʚʝʥʴ-ʩʝʨʧʝʥʴ) ʽ 

ʪʝʧʣʠʡ ʧʝʨʽʦʜ (ʪʨʘʚʝʥʴ-ʚʝʨʝʩʝʥʴ) ʜʦ ʾʭ ʩʫʤʠ ʟʘ ʨʽʢ ʧʦ ʜʘʥʠʤ ʤʝʪʝʦʩʪʘʥʮʽʾ 

ʂʘʤôʷʥʩʴʢʝ (ɼʦʜʘʪʦʢ ɸ.2). ʃʽʪʥʽʡ ʽ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʚʠʙʨʘʥʽ ʥʝ ʚʠʧʘʜʢʦʚʦ, ʘʜʞʝ ʚ 

ʮʝʡ ʯʘʩ ʨʽʜʢʽ ʦʧʘʜʠ ʚʠʧʘʜʘʶʪʴ ʟ ʚʝʣʠʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʽ ʥʝʩʫʪʴ ʧʦʪʝʥʮʽʡʥʫ 

ʟʘʛʨʦʟʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʝʨʦʟʽʾ (ʧʣʦʱʠʥʥʦʾ ʽ ʣʽʥʽʡʥʦʾ), ʨʦʟʤʠʚʫ ʟʝʤʣʷʥʠʭ ʟʘʭʠʩʥʠʭ 

ɻʊʉ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʧʘʜʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ 

ʚʩʤʦʢʪʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʛʨʫʥʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʢʘʣʶʞ ʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʥʘʭʠʣʫ ʤʽʩʮʝʚʦʩʪʽ ʫʪʚʦʨʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʩʧʦʯʘʪʢʫ ʣʽʥʽʡʥʦʛʦ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʽ 

ʧʣʦʱʠʥʥʦʛʦ ʨʦʟʤʠʚʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʠʭ ʰʧʘʨʠʥ ʽ ʪʨʽʱʠʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʽʥʬʣʶʘʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʩʫʬʦʟʽʾ, ʢʘʨʩʪʦʚʠʭ 

ʢʘʥʘʣʽʚ ʽ ʚʠʨʚ [65]. 

ʇʨʠ ʮʴʦʤʫ ʚ ʨʦʙʦʪʽ [66] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʡ 

ʧʝʨʽʦʜ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʠʣʘʩʷ. ɺʦʜʥʦʯʘʩ ʪʨʠʚʘʣʽʩʪʴ ʦʧʘʜʽʚ ʩʢʦʨʦʪʠʣʘʩʷ, ʘ ʾʭ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʨʦʩʣʘ. 

ʆʧʘʜʠ ʚ ʦʩʽʥʥʽʡ ʽ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʩʪʽʡʢʦʩʪʽ 

ʛʨʫʥʪʦʚʠʭ ɻʊʉ, ʥʝʩʫʪʴ ʤʝʥʰʽ ʟʘʛʨʦʟʠ ʚʥʘʩʣʽʜʦʢ ʥʠʞʯʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭ 

ʧʨʦʭʦʜʞʝʥʥʷ ʽ ʚʠʧʘʜʽʥʥʷ ʫ ʬʦʨʤʽ ʪʚʝʨʜʠʭ ʦʧʘʜʽʚ (ʩʥʽʛ, ʛʨʘʜ, ʽʥʽʡ ʪʘ ʧʘʤʦʨʦʟʴ). 

ɿ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ɼʦʜʘʪʢʫ ɸ.2 ʚʠʭʦʜʠʪʴ, ʱʦ ʯʘʩʪʢʘ ʦʧʘʜʽʚ ʟʘ ʣʽʪʦ ʢʦʣʠʚʘʻʪʴʩʷ ʧʦ 

ʨʦʢʘʤ ʚʽʜ 17,8 % ʜʦ 42,3 % ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʷ 29,3 %, ʘ ʟʘ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʟ 

ʪʨʘʚʥʷ ʧʦ ʚʝʨʝʩʝʥʴ ʚʽʜ 22,1% ʜʦ 59,9% ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʷ 45,0 %. ʅʘʚʝʜʝʥʽ 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʝʱʦ ʧʝʨʝʚʠʱʫʶʪʴ (ʚʽʜʧʦʚʽʜʥʦ ʥʘ 4,3% ʽ 3.0%), ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʨʦʟʨʘʭʦʚʘʥʽ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. 

ɿʚôʷʟʦʢ ʤʽʞ ʣʽʪʥʽʤʠ ʽ ʨʽʯʥʠʤʠ ʦʧʘʜʘʤʠ ʟʘ 42 ʨʽʯʥʠʡ ʧʝʨʽʦʜ (1981-2022 ʨʨ.) ʧʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʤʝʪʝʦʩʪʘʥʮʽʾ ʂʘʤôʷʥʩʴʢʝ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1.10. 

ɿ ʘʥʘʣʽʟʫ ʨʠʩ. 1.10 ʢʦʨʝʣʷʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʦʧʘʜʘʤʠ ʣʽʪʥʴʦʛʦ ʽ ʪʝʧʣʦʛʦ 

ʧʝʨʽʦʜʽʚ ʪʘ ʨʽʯʥʠʤʠ ʦʧʘʜʘʤʠ ʦʯʝʚʠʜʥʠʡ, ʘʣʝ ʥʝ ʜʘʻ ʯʦʛʦʩʴ ʜʣʷ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʢʘʟʦʚʠʤʠ ʙʫʣʠ ʙ ʯʘʩʦʚʽ ʨʷʜʠ ʜʦʙʦʚʠʭ ʦʧʘʜʽʚ ʘʙʦ ʡʤʦʚʽʨʥʦʩʪʽ 

ʦʧʘʜʽʚ ʚʠʱʝ 10 ʤʤ ʘʙʦ 20 ʤʤ ʟʘ ʜʝʥʴ ʪʘ ʾʭ ʟʤʽʥʘ ʟʘ ʨʦʢʘʤʠ, ʘʣʝ ʥʘʞʘʣʴ ʪʘʢʘ 

ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʩʫʪʥʷ.  
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ʈʠʩʫʥʦʢ 1.10 ï ɿʚôʷʟʦʢ ʤʽʞ ʦʧʘʜʘʤʠ ʣʽʪʥʴʦʛʦ (ʘ) ʽ ʪʝʧʣʦʛʦ (ʙ) ʪʘ ʨʽʯʥʠʤʠ ʾʭ 

ʟʥʘʯʝʥʥʷʤ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʾ ʂʘʤôʷʥʩʴʢʝ [65] 

 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʦʙʦʚʠʭ ʩʫʤ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ 

ʧʦ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʟʜʽʡʩʥʝʥʦ ʚʠʧʘʜʢʦʚʫ ʚʠʙʽʨʢʫ (ʧʦ ʪʨʠ ʟʘ ʨʽʟʥʽ ʨʦʢʠ ʪʘ ʩʝʟʦʥʠ) 

ʟʘ ʜʘʥʠʤʠ 6 ʤʝʪʝʦʩʪʘʥʮʽʡ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ɼʦʜʘʪʦʢ ɸ.3). 

ɿ ʘʥʘʣʽʟʫ ɼʦʜʘʪʢʫ ɸ.3 ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʦʧʘʜʽʚ ʚʽʜʩʫʪʥʷ ʙʘ ʙʽʣʴʰʝ ʜʣʷ ʪʘʢʦʛʦ ʩʝʟʦʥʫ ʷʢ ʦʩʽʥʴ, ʜʣʷ ʷʢʦʛʦ 

ʭʘʨʘʢʪʝʨʥʽ ʦʙʣʦʞʥʽ, ʪʨʠʚʘʣʽ ʜʦʱʽ ʥʘ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ. ʈʽʟʥʠʮʷ ʚ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ 

ʧʨʠ ʮʴʦʤʫ ʜʦʩʠʪʴ ʟʥʘʯʥʘ, ʥʘʧʨʠʢʣʘʜ 18.10.2011 ʨ. ʚʽʜ 4,5 ʤʤ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʾ 

(ʄʉ) ʂʦʤʽʩʘʨʽʚʢʘ ʜʦ 27,0 ʤʤ ʥʘ ʄʉ ʏʘʧʣʠʥʝ, ʯʠ 18.10.2013 ʨ. ʚʽʜ 5,0 ʤʤ ʥʘ 

ʤʝʪʝʦʩʪʘʥʮʽʾ ʏʘʧʣʠʥʝ ʜʦ 25 ʤʤ ʙʽʣʷ ʄʉ ʅʽʢʦʧʦʣʴ. 

ʅʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ɸ.3 ʜʦʙʦʚʽ ʟʥʘʯʝʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʯʽʪʢʦ ʚʢʘʟʫʶʪʴ 

ʥʘ ʣʦʢʘʣʴʥʠʡ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʧʘʜʽʥʥʷ ʜʦʱʽʚ ʧʦ ʪʝʨʠʪʦʨʽʾ. ʇʨʠ 

ʮʴʦʤʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʛʨʦʟʦʚʠʡ ʭʘʨʘʢʪʝʨʠ ʾʭ ʚʠʧʘʜʽʥʥʷ ʟ ʚʝʣʠʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʝʟʦʥʫ, ʱʦ ʚʝʜʝ ʜʦ ʝʨʦʟʽʡʥʠʭ ʷʚʠʱ ʫ ʧʦʢʨʠʚʥʠʭ ʧʦʨʦʜʘʭ, ʷʢ ʥʘ 

ʧʦʚʝʨʭʥʽ ɻʊʉ, ʪʘʢ ʽ ʙʽʣʷ ʟʘʭʠʩʥʠʭ ʜʘʤʙ, ʪʘ ʚ ʾʭʥʽʭ ʤʝʞʘʭ [65]. 

ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʤʘʶʪʴ ʩʢʣʘʜʥʽ ʪʘ ʯʘʩʪʦ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʥʘʩʣʽʜʢʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʚʢʣʶʯʘʶʯʠ ɻʊʉ), 

ʟʤʝʥʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʥʝʩʫʪʴ ʟʘʛʨʦʟʫ ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ 

ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ɺʽʜʤʽʯʘʻʪʴʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʧʦʰʠʨʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʨʦʩʣʠʥ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʧʝʢʦʶ ʽ ʚʦʜʦʶ. ʇʦʨʫʰʫʶʪʴʩʷ ʧʨʠʨʦʜʥʽ 
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ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʚʠʤʠʨʘʶʪʴ ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʞʘʨʢʦʾ ʧʦʛʦʜʠ ʚʠʜʠ ʬʣʦʨʠ ʽ ʬʘʫʥʠ. 

ʆʪʞʝ, ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ï ʮʝ ʥʝ ʣʠʰʝ ʝʢʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ, ʘ ʩʪʨʘʪʝʛʽʯʥʠʡ 

ʚʠʢʣʠʢ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ɰʭʥʽʡ ʘʥʘʣʽʟ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʚ 

ʛʘʣʫʟʷʭ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʝʥʝʨʛʝʪʠʢʠ 

ʪʘ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʢʨʠʪʠʯʥʦ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ [65]. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʩʪʘʣʘ ʦʜʥʠʤ ʽʟ ʥʘʡʩʫʪʪʻʚʽʰʠʭ ʬʘʢʪʦʨʽʚ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ, ʙʝʟʧʝʢʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ (ɻʊʉ). ʎʽ ʟʤʽʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʝ ʣʠʰʝ ʫ ʚʠʛʣʷʜʽ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ, ʘ ʡ ʫ ʬʦʨʤʽ ʣʦʢʘʣʴʥʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ, 

ʷʢʽ ʬʦʨʤʫʶʪʴ ʥʦʚʽ ʚʠʢʣʠʢʠ ʜʣʷ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ʆʩʥʦʚʥʽ ʢʣʶʯʦʚʽ ʢʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ: ʟʤʽʥʘ ʨʝʞʠʤʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʧʦʚʝʥʽ ʽ ʧʘʚʦʜʢʠ, ʧʦʩʫʭʠ ʽ 

ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ, ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨ ʽ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ [65]. 

ʂʣʽʤʘʪʠʯʥʽ ʩʮʝʥʘʨʽʾ ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʟʣʠʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʨʘʧʪʦʚʝ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʽʚ ʚʦʜʠ ʫ 

ʚʦʜʦʩʭʦʚʠʱʘʭ, ʢʘʥʘʣʘʭ, ʜʘʤʙʘʭ. ʊʘʢʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʚʠʱʫʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʧʘʨʘʤʝʪʨʠ, ʟʘʢʣʘʜʝʥʽ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʦʨʫʜ, ʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʾʭ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʚʦʜʢʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ (ʜʦʱʦʚʠʭ, ʚʝʩʥʷʥʠʭ, ʪʘʣʠʭ) 

ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʚʽʜʚʝʜʝʥʥʷ ʚʦʜʠ, ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ 

ʨʦʟʤʠʪʪʷ ʦʩʥʦʚ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʠʣʝʞʥʘ ʪʝʥʜʝʥʮʽʷ ï ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʙʦʪʫ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʥʘʚʽʪʴ 

ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʜʘʤʙ ʯʝʨʝʟ ʚʠʩʠʭʘʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ. 

ʈʽʟʢʽ ʧʝʨʝʧʘʜʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʩʢʦʨʶʶʪʴ ʟʥʦʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ɻʊʉ, 

ʚʠʢʣʠʢʘʶʪʴ ʧʦʷʚʫ ʤʽʢʨʦʪʨʽʱʠʥ ʫ ʙʝʪʦʥʽ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ 

ʟʘʤʦʨʦʞʫʚʘʥʥʶ/ʚʽʜʪʘʚʘʥʥʶ ʚʦʣʦʛʠ ʚ ʧʦʨʘʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʥʠʞʫʻ ʾʭ ʤʽʮʥʽʩʪʴ. 

ʂʣʽʤʘʪʠʯʥʽ ʢʦʣʠʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʘʣʘʥʩ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʱʦ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʽʚ ʧʽʜ ʩʧʦʨʫʜʘʤʠ ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʜʨʝʥʘʞʥʦʾ ʩʠʩʪʝʤʠ. 
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ʅʘʩʣʽʜʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʜʣʷ ɻʊʉ, ʟʘ ʜʘʥʠʤʠ [65], ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʴ ʫ: 

ï ʧʽʜʚʠʱʝʥʥʽ ʨʠʟʠʢʫ ʘʚʘʨʽʡʥʦʩʪʽ ʯʝʨʝʟ ʥʝʩʪʘʙʽʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʢʦʥʩʪʨʫʢʮʽʾ; 

ï ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʩʧʦʨʫʜ ʯʝʨʝʟ ʧʨʠʩʢʦʨʝʥʝ ʩʪʘʨʽʥʥʷ ʤʘʪʝʨʽʘʣʽʚ; 

ï ʟʙʽʣʴʰʝʥʥʽ ʚʠʪʨʘʪ ʥʘ ʫʪʨʠʤʘʥʥʷ, ʨʝʤʦʥʪ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ;  

ï ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʛʣʷʜʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ɻʊʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʦʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ. 

 

1.3 ɺʠʩʥʦʚʢʠ ʜʦ ʈʦʟʜʽʣʫ 1 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ. 

1. ɻʊʉ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʯʝʨʝʟ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚ ʮʽʣʦʤʫ ʥʝ 

ʩʧʨʠʷʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʶ ʚʦʜʥʦʾ ʙʝʟʧʝʢʠ ʚ ʯʘʩʪʠʥʽ ʟʘʭʠʩʪʫ ʚʽʜ ʟʘʛʨʦʟ (ʧʨʦʨʠʚʠ ʪʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʡ)  ̔ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. ʅʘ ʙʽʣʴʰʦʩʪʽ ɻʊʉ 

ʜʦʚʛʠʡ ʯʘʩ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘʢʠʭ ʷʢ 

ʝʨʦʟʽʷ ʪʽʣʘ ɻʊʉ ʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ, ʩʫʬʦʟʽʷ, ʢʘʨʩʪ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ 

ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʥʘʚʽʪʴ ʜʦ ʘʚʘʨʽʡ ʥʘ ʜʽʶʯʠʭ ʦʙôʻʢʪʘʭ ʟ ʚʠʪʦʢʦʤ ʚʽʜʭʦʜʽʚ ʥʘ ʧʨʠʣʝʛʣʽ 

ʪʝʨʠʪʦʨʽʾ. ɺ ʧʝʨʝʣʽʢʫ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʥʘ ɻʊʉ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘʢʽ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ, ʷʢ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʘ 

ʦʩʪʘʥʥʽ 50-70 ʨʦʢʽʚ, ʛʝʦʣʦʛʽʯʥʽ ʽ ʪʝʢʪʦʥʽʯʥʽ ʬʘʢʪʦʨʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ. ʋ 

ʚʦʻʥʥʠʡ ʯʘʩ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʠʟʠʢ ʘʚʘʨʽʡ ʦʩʦʙʣʠʚʦ ʥʘ ʦʙôʻʢʪʘʭ ʟʘʭʦʨʦʥʝʥʥʷ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʜʨʫʛʦʛʦ çʏʦʨʥʦʙʠʣʶè. 

2. ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʦʜʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʪʘ ʜʝʨʞʘʚʠ ʚ ʯʘʩʪʠʥʽ 

ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʦʙʫʪʫ ʪʘ ʽʥʰʠʭ 

ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚʠʭ ʧʨʽʩʥʦʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʦʱʦ 

ʚʽʜʽʛʨʘʶʪʴ ʮʠʚʽʣʴʥʽ ɻʊʉ, ʦʩʦʙʣʠʚʦ ʫ ʚʦʻʥʥʽ ʯʘʩʠ. ɺʠʢʦʥʫʶʯʠ ʘʢʫʤʫʣʶʶʯʫ ʪʘ 

ʨʦʟʧʦʜʽʣʴʯʫ ʬʫʥʢʮʽʾ ʚʦʥʠ ʻ ʥʘʜʽʡʥʠʤʠ, ʘ ʽʥʢʦʣʠ ʽ ʻʜʠʥʠʤʠ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʚʦʜʠ 

ʷʢ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢ ʡ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ʉʪʨʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ 
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ɻʊʉ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʚʝʨʰʫʻʪʴʩʷ, 

ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʚʠʱʫʻ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʪʨʦʢʠ ʩʣʫʞʙʠ, ʧʨʠ ʮʴʦʤʫ ʽʩʥʫʶʯʘ 

ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʘ ʩʠʪʫʘʮʽʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʦʙôʻʢʪʽʚ ʽ ʧʨʦʚʝʜʝʥʥʷʤ ʩʚʦʻʯʘʩʥʠʭ ʨʝʤʦʥʪʥʠʭ 

ʨʦʙʽʪ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʥʘʩʣʽʜʦʢ ʥʝʥʘʣʝʞʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʽʡʩʴʢʦʚʽ 

ʜʽʾ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʚʦʜʦʩʭʦʚʠʱʘʭ ʽ ʢʨʫʧʥʠʭ ʢʘʥʘʣʘʭ, ʘ 

ʧʽʜ ʯʘʩ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʟʨʦʩʪʘʻ ʨʦʣʴ ʮʠʚʽʣʴʥʠʭ ɻʊʉ ʷʢ ʜʞʝʨʝʣ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʟʨʦʰʝʥʥʷ.  

3. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʧʦʚôʷʟʘʥʘ ʽʟ ʩʫʪʪʻʚʠʤ ʟʨʦʩʪʘʥʥʷʤ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ (ʥʘ 2,0ï2,3 Üʉ ʫ ɼʥʽʧʨʦʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ), ʘ ʪʘʢʦʞ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʟʣʠʚ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʘʚʦʜʢʽʚ, 

ʱʦ ʩʧʨʠʯʠʥʷʻ ʢʨʠʪʠʯʥʝ ʚʦʜʦʥʘʩʠʯʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʤʘʩʠʚʽʚ ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʝ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʾʭʥʽ ʧʦʯʘʪʢʦʚʽ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʧʘʨʘʤʝʪʨʠ ʪʘ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʨʫʡʥʫʚʘʥʥʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ. 
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ʈʆɿɼɯʃ 2  

ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔ 

 

 

ʆʩʥʦʚʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ (ɻʊʉ) ʻ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʜʘʤʙʠ, ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʤʽʩʮʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ, ʟʽ 

ʩʢʣʘʜʦʤ ʛʨʫʥʪʽʚ ʜʘʤʙʠ ʪʘ ʾʾ ʦʙʣʠʮʶʚʘʥʥʷʤ, ʩʝʡʩʤʽʯʥʽʩʪʶ ʨʘʡʦʥʫ, ʦʙʚʦʜʥʝʥʥʷʤ 

ʤʘʪʝʨʽʘʣʽʚ, ʩʢʣʘʜʘʶʯʠʭ ɻʊʉ ʪʘ ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ. ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʘʚʘʨʽʡ ʥʘ 

ɻʊʉ ʚʚʘʞʘʶʪʴʩʷ ʚʪʨʘʪʘ ʤʽʮʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ, ʧʨʦʩʽʜʘʥʥʷ, ʚʧʣʠʚ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʦʜ, 

ʩʫʬʦʟʽʷ, ʢʦʣʴʤʘʪʘʞ ʪʦʱʦ [30].  

ɿʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʘʤʙʠ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ, 

ʬʽʣʴʪʨʘʮʽʾ ʨʽʜʠʥʠ ʟ ɻʊʉ, ʧʽʜʪʦʧʣʝʥʥʶ ʽ ʟʘʙʨʫʜʥʝʥʥʶ ʪʝʨʠʪʦʨʽʡ ʧʽʜʟʝʤʥʠʭ ʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʩʪʦʪʫ ʙʫʜʦʚʠ ʽ ʤʘʡʞʝ ʦʜʥʦʨʽʜʥʠʡ ʩʢʣʘʜ ʛʨʫʥʪʽʚ ʜʘʤʙʠ 

ʦʮʽʥʢʘ ʾʾ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʚʽʟʫʘʣʴʥʽ ʤʝʪʦʜʠ ʦʛʣʷʜʫ 

ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʜʽʡʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʪʽʣʽ ʜʘʤʙʠ 

[30, 53, 54, 67, 68]. ʅʘʡʙʽʣʴʰʫ ʟʘʛʨʦʟʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ, ʥʘ ʜʫʤʢʫ 

ɹʘʢʣʘʥʦʚʦʾ ɼ.ɺ. [30, 67], ʩʪʚʦʨʶʶʪʴ ʜʝʬʦʨʤʘʮʽʾ, ʚʠʢʣʠʢʘʥʽ ʨʦʟʚʠʪʢʦʤ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʬʦʟʽʡʥʽ ʽ ʟʩʫʚʥʽ ʧʨʦʮʝʩʠ ʚ 

ʪʽʣʽ ʜʘʤʙ ʪʘ ʚ ʾʭ ʦʩʥʦʚʽ.  

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʻ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʟʦʥʠ ʧʨʠʭʦʚʘʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʽ ʦʙʚʦʜʥʝʥʥʷ, 

ʨʦʟʚʠʪʦʢ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘʢʠʭ ʷʢ ʩʫʬʦʟʽʷ, ʢʘʨʩʪ ʚ ʪʽʣʽ ʜʘʤʙʠ, ʘ ʪʘʢʦʞ ʚʠʜʽʣʠʪʠ 

ʜʽʣʷʥʢʠ ʤʦʞʣʠʚʠʭ ʟʩʫʚʥʠʭ ʷʚʠʱ. ʅʘ ʞʘʣʴ, ʮʝʡ ʚʠʜ ʨʦʙʽʪ ʻ ʚʠʪʨʘʪʥʠʤ ʱʦʜʦ ʯʘʩʫ 

ʪʘ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʩʧʦʥʫʢʘʻ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ɻʊʉ [69-78, 79-90]. 

ʅʘʨʘʟʽ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʠʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ɻʊʉ 

ʮʠʚʽʣʴʥʦʛʦ ʽ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʧʫʣʷʨʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʝʨʫʡʥʽʚʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʜʝʬʦʨʤʘʮʽʾ 
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ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʽʟʫʘʣʴʥʦ ʥʝ ʧʨʦʷʚʣʷʶʪʴʩʷ [69-91]. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʜʦ ʥʝ ʨʫʡʥʽʚʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʪʦʧʦʛʨʘʬʽʯʥʽ ʽ 

ʛʝʦʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ɻʊʉ ʮʠʚʽʣʴʥʦʛʦ ʽ 

ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʦʧʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ 

ʚʠʩʦʢʫ ʢʦʰʪʦʨʠʩʥʫ ʚʘʨʪʽʩʪʴ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʨʠ ʛʝʦʜʝʟʠʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʜʽʚʝʣʴ ʪʘ 

ʩʧʦʨʫʜ [92]. 

ɺ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʟʘʟʥʘʯʘʣʦʩʴ, ʱʦ ʧʽʜ ʯʘʩ ʽʥʞʝʥʝʨʥʠʭ ʚʠʰʫʢʫʚʘʥʴ  

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ [67]. ʆʢʨʽʤ 

ʪʨʘʜʠʮʽʡʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʨʘʜʽʦʭʚʠʣʴʦʚʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʨʘʜʘʨʫ ï ʧʝʨʝʥʦʩʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʨʘʜʽʦʣʦʢʘʪʦʨʘ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʜʽʣ ʩʝʨʝʜʦʚʠʱ ʟ ʨʽʟʥʦʶ ʜʽʝʣʝʢʪʨʠʯʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ 

ʧʦ ʩʠʛʥʘʣʫ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ [93-95].  

ɺ ʩʪʘʥʜʘʨʪʽ ɼɹʅ ɸ.2.1-1-2014 ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʟʘʜʘʯʽ, ʱʦ 

ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ (ʪʘʙʣ. 2.1) [35]. 

ɿʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʇʦʩʽʙʥʠʢʫ ʜʦ ɺɹʅ ɺ.2.4-33-2.3-03-2000 [33] ʜʣʷ ʦʮʽʥʢʠ 

ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʦʚʠʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, 

ʩʪʫʧʝʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʽ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʚʽʜʭʠʣʝʥʴ ʚ ʾʭ 

ʨʦʙʦʪʽ ʚʽʜ ʧʨʦʻʢʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʚʦʜʷʪʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʦʙʩʪʝʞʝʥʥʷ ʟʘ 

ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʽ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʩʧʦʨʫʜ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʢʣʘʜʝʥʠʭ ʚ ʪʽʣʦ 

ɻʊʉ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʚʽʟʫʘʣʴʥʠʤ ʦʙʩʪʝʞʝʥʥʷʤ ʟ ʟʘʤʽʨʘʤʠ 

ʚʽʜʢʨʠʪʠʭ ʜʽʣʷʥʦʢ ʩʧʦʨʫʜ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʟʘ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʟʦʥʠ 

ʧʽʜʚʠʱʝʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʚ ʪʽʣʽ ʟʝʤʣʷʥʠʭ ʛʨʝʙʝʣʴ, ʟʘʭʠʩʥʠʭ ʜʘʤʙ ʪʘ ʣʦʞʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʩʫ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ: ʚʝʨʪʠʢʘʣʴʥʝ 

ʝʣʝʢʪʨʠʯʥʝ ʟʦʥʜʫʚʘʥʥʷ (ɺɽɿ), ʤʽʢʨʦʝʣʝʢʪʨʦʟʦʥʜʫʚʘʥʥʷ (ʄɽɿ), 

ʝʣʝʢʪʨʦʧʨʦʬʽʣʶʚʘʥʥʷ (ɽʇ), ʤʝʪʦʜ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ɿʝʤʣʽ (ʇɯɽʄʇɿ) [78, 96-100]. 
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ʊʘʙʣʠʮʷ 2.1 ï ɻʝʦʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʚ ʢʦʤʧʣʝʢʩʽ ʚʠʰʫʢʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʟʘ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɼʦʜ. ʂ ɼɹʅ ɸ.2.1-1-2014 [35] 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 
ʂʦʤʧʣʝʢʩ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ* 

ʦʩʥʦʚʥʽ ʜʦʧʦʤʽʞʥʽ 

ʈʦʟʯʣʝʥʦʚʫʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʨʽʟʫ 

(ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʤʽʞ ʰʘʨʘʤʠ ʨʽʟʥʦʛʦ 

ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʡ ʩʪʘʥʫ ʚ ʩʢʝʣʴʥʠʭ ʽ 

ʜʠʩʧʝʨʩʥʠʭ ʧʦʨʦʜʘʭ) 

ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʽ 

ʬʦʨʤʠ ʣʦʢʘʣʴʥʠʭ ʥʝʦʜʥʦʨʽʜʥʦʩʪʝʡ 

ɺɽɿ; ʄʇʍ; ɻʇɿ; ʨʽʟʥʽ ʚʠʜʠ 

ʢʘʨʦʪʘʞʫ: ʘʢʫʩʪʠʯʥʠʡ, 

ʝʣʝʢʪʨʠʯʥʠʡ, ʨʘʜʽʦʽʟʦʪʦʧʥʠʡ, 

ʛʝʦʧʦʣʷʨʠʪʦʥʥʠʡ 

ɺɽɿ ʄɼʉ; ɺɽɿ ɺʇ; ʏɽʄɿ; 

ɺʉʇ; ʙʝʟʧʝʨʝʨʚʥʝ 

ʩʝʡʩʤʦʘʢʫʩʪʠʯʥʝ 

ʧʨʦʬʽʣʶʚʘʥʥʷ ʥʘ ʘʢʚʘʪʦʨʽʷʭ 

- ʟʦʥʘ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʪʘ ʪʝʢʪʦʥʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ; 

ɻʇɿ, ɺɽɿ ʋʆ; ɺɽɿ ʄɼʉ; ʂɺɿ; 

ʇʇ; ʄʇʍ; ɺʉʇ; 

ʩʝʡʩʤʦʧʨʦʩʚʽʯʫʚʘʥʥʷ 

ʤʽʞʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʚʠʪʨʘʪʦʤʝʪʨʽʷ, ʨʽʟʥʽ ʚʠʜʠ 

ʢʘʨʦʪʘʞʫ; ʝʤʘʥʘʮʽʡʥʦ-ʛʘʟʦʚʘ 

ʟʡʦʤʢʘ 

ɺɽɿ ɺʇ; ɺɽɿ ʄɼʉ; 

ʨʘʜʽʦʭʚʠʣʴʦʚʝ ʧʨʦʩʚʽʯʫʚʘʥʥʷ; 

ʨʘʜʽʦʢʠʧ; ɼɽʄʇ; 

ʤʘʛʥʽʪʦʨʦʟʚʽʜʢʘ; 

ʪʝʨʤʦʤʝʪʨʠʯʥʘ ʟʡʦʤʢʘ 

- ʢʘʨʩʪʦʚʽ ʧʦʨʦʞʥʠʥʠ ʽ ʧʽʜʟʝʤʥʽ ʚʠʨʦʙʢʠ; 

ɺʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʾʭ ʟʤʽʥ: 

ɻʇɿ; ɽʇ; ɺɽɿ; ʂɺɿ; ɺʉʇ; 

ʨʘʩʭʦʜʦʤʝʪʨʠʷ, ʨʝʟʠʩʪʠʚʽʤʝʪʨʽʷ 

ʩʝʡʩʤʦʘʢʫʩʪʠʯʥʝ 

ʧʨʦʩʚʽʯʫʚʘʥʥʷ; ʨʘʜʽʦʭʚʠʣʴʦʚʝ 

ʧʨʦʩʚʽʯʫʚʘʥʥʷ, ʛʨʘʚʽʨʦʟʚʽʜʢʘ 

ʅʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ˇʨʫʥʪʦʚʦʛʦ ʤʘʩʠʚʫ ɻʇɿ; ʇɯɽʄʇɿ; ʄʇʍ; ɺʉʇ; 

ʨʽʟʥʽ ʚʠʜʠ ʢʘʨʦʪʘʞʫ; 

ʨʝʟʠʩʪʠʚʽʤʝʪʨʽʷ; ʛʨʘʚʽʤʝʪʨʽʷ 

ʇʇ 

ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʚʠʰʫʢʫʚʘʥʥʷ 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʄʇʍ; ɺɽɿ ɺɽɿ ɺʇ 

ɼʠʥʘʤʽʢʘ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʩʪʘʮʽʦʥʘʨʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ɺɽɿ; ʅʅʂ 

 

 ɻʝʦʪʝʭʥʽʯʥʽ ʚʠʰʫʢʫʚʘʥʥʷ  

ɺʠʚʯʝʥʥʷ ʩʢʣʘʜʫ, ʩʪʘʥʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ˇʨʫʥʪʽʚ 

ʉʢʝʣʴʥʽ: 

ʧʦʨʠʩʪʽʩʪʴ ʽ ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ, ʩʪʘʪʠʯʥʠʡ 

ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ, ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʽʾ, 

ʪʠʤʯʘʩʦʚʠʡ ʦʧʽʨ ʦʜʥʦʦʩʴʦʚʦʤʫ ʩʪʠʩʢʫ, 

ʢʦʝʬʽʮʽʻʥʪ ʩʧʨʦʪʠʚʫ, ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ.  

ʨʽʟʥʽ ʚʠʜʠ ʢʘʨʦʪʘʞʫ; ʄɿʊ; 

ʩʝʡʩʤʦʘʢʫʩʪʠʯʥʝ 

ʧʨʦʩʚʽʯʫʚʘʥʥʷ; ɺʉʇ; 

ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʇɽʆ ʽ 

ʰʚʠʜʢʦʩʪʝʡ ʧʨʫʞʥʠʭ ʭʚʠʣʴ; 

ɻʇɿ; ʇɯɽʄʇɿ; 

ʩʝʡʩʤʦʧʨʦʩʚʽʯʫʚʘʥʥʷ 

ʤʽʞʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ɺɽɿ 

ɺʠʷʚʣʝʥʥʷ ʰʣʷʭʽʚ ʬʽʣʴʪʨʘʮʽʾ ʚ ʪʽʣʽ ʜʘʤʙ ʽ 

ʛʨʝʙʝʣʴ 

ɻʇɿ; ʇɯɽʄʇɿ  

ʆʮʽʥʢʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ 

ɻʇɿ; ʇɯɽʄʇɿ  

ɺʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʧʽʜʚʠʱʝʥʠʭ ʚʦʜʦʧʨʠʪʦʢʽʚ 

ʽ ʛʽʨʩʴʢʠʭ ʫʜʘʨʽʚ ʫ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ 

ɻʇɿ; ʇɯɽʄʇɿ  

ʇʨʠʤʽʪʢʘ. *ʇʝʨʝʣʽʢ ʩʢʦʨʦʯʝʥʴ (ʘʙʨʝʚʽʘʪʫʨ): ɺɽɿ ï ʚʝʨʪʠʢʘʣʴʥʝ ʝʣʝʢʪʨʠʯʥʝ ʟʦʥʜʫʚʘʥʥʷ; ɺɽɿ ɺʇ ï 

ʚʝʨʪʠʢʘʣʴʥʝ ʝʣʝʢʪʨʠʯʥʝ ʟʦʥʜʫʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʚʠʢʣʠʢʘʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ; ɺɽɿ ʄɼʉ ï 

ʚʝʨʪʠʢʘʣʴʥʝ ʝʣʝʢʪʨʠʯʥʝ ʟʦʥʜʫʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ; ɻʇɿ ï ʛʝʦʧʦʣʷʨʠʪʦʥʥʝ 

ʟʦʥʜʫʚʘʥʥʷ; ɼɽʄʇ ï ʜʠʧʦʣʴʥʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʨʦʬʽʣʶʚʘʥʥʷ; ɽʇ ï ʝʣʝʢʪʨʦʧʨʦʬʽʣʶʚʘʥʥʷ; 

ɽʇ ʋʆ ï ʝʣʝʢʪʨʦʧʨʦʬʽʣʶʚʘʥʥʷ ʫʷʚʥʠʭ ʦʧʦʨʽʚ; ɽʇ ʄɼʉ ï ʝʣʝʢʪʨʦʧʨʦʬʽʣʶʚʘʥʥʷ ʟʘ ʤʝʪʦʜʦʤ 

ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ; ʂɺɿ ï ʢʨʫʛʦʚʝ ʚʝʨʪʠʢʘʣʴʥʝ ʟʦʥʜʫʚʘʥʥʷ; ʄɿɻʊ ï ʤʝʪʦʜ ʟʘʛʘʣʴʥʦʾ ʛʣʠʙʠʥʥʦʾ 

ʪʦʯʢʠ; ʄɿʊ ï ʤʝʪʦʜ ʟʘʨʷʜʞʝʥʦʛʦ ʪʽʣʘ; ʄʇʍ ï ʤʝʪʦʜ ʧʝʨʝʣʦʤʣʝʥʠʭ ʭʚʠʣʴ; ʅɻʂ ï ʥʝʡʪʨʦʥ-ʛʘʤʘ 

ʢʘʨʦʪʘʞ; ʅʅʂ ï ʥʝʡʪʨʦʥ-ʥʝʡʪʨʦʥʥʠʡ ʢʘʨʦʪʘʞ; ʇɽʆ ï ʧʠʪʦʤʽ ʝʣʝʢʪʨʠʯʥʽ ʦʧʦʨʠ; ʇʇ ï ʤʝʪʦʜ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʷ; ʇɯɽʄʇɿ ï ʨʝʻʩʪʨʘʮʽʷ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ɿʝʤʣʽ; ʉʇ ʄʇʍ ï ʩʝʡʩʤʽʯʥʝ ʧʨʦʬʽʣʶʚʘʥʥʷ ʤʝʪʦʜʦʤ ʧʝʨʝʣʦʤʣʝʥʠʭ ʭʚʠʣʴ. 
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ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʏʫʰʢʽʥʦʾ ɯ.ɺ. [67, 101] ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤʠ ʟ 

ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʻ ʢʦʤʧʣʝʢʩ ʢʽʣʴʢʽʩʥʦʛʦ ʤʝʪʦʜʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ɺɽɿ) ʽ ʷʢʽʩʥʦʛʦ ʤʝʪʦʜʫ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ (ʪʘʙʣ. 2.2). 

 

ʊʘʙʣʠʮʷ 2.2 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ [67, 101] 

ʅʘʟʚʘ 

ʛʝʦʬʽʟʠʯʥʦʛʦ 

ʤʝʪʦʜʫ 

ʂʽʣʴʢʽʩʪʴ ʪʦʯʦʢ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʥʘ 10 ʢʤ2 

ʅʦʨʤʠ ʯʘʩʫ ʂʽʣʴʢʽʩʪʴ 

ʚʠʢʦʥʘʚʮʽʚ 

ʨʦʙʽʪ 

ʟʘʛʦʥʠ-ʟʤʽʥʠ ʥʘ 

10 ʢʤ2 

ʟʘʛʦʥʠ-ʟʤʽʥʠ ʥʘ 1 

ʪʦʯʢʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ɺɽɿ 5000 210 0,042 3 

ʇɯɽʄʇɿ 10000 81,1 0,0081 2 

ɽʇ 20000 168 0,0084 5,75 

ʇʇ 10000 40,9 0,0041 6 

 

ɿʘ ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʮʝʡ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ ʫʩʧʽʰʥʦ ʘʧʨʦʙʦʚʘʥʠʡ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ 

ʮʠʚʽʣʴʥʦʛʦ ʽ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [67, 78, 102-106, 79-86]. 

ʂʦʤʧʣʝʢʩ ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʤ ʤʝʪʦʜʦʤ 

ʇɯɽʄʇɿ ʪʘ ʾʭ ʦʙʨʦʙʢʘ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʽ ʦʙʚʦʜʥʝʥʥʷ ʥʘ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙʘʭ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʚʠʜʽʣʝʥʽ ʟʦʥʠ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠʩʷ 

ʙʽʣʴʰ ʜʦʨʦʛʠʤ ʽ ʪʨʫʜʦʤʽʩʪʢʠʤ ʢʽʣʴʢʽʩʥʠʤ ʤʝʪʦʜʦʤ ɺɽɿ. ʅʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ 

çɼʥʽʧʨʦʚʩʴʢʝè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʨʦʟʯʠʥʽʚ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʨʝʻʩʪʨʘʮʽʷ ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʪʘ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ [33, 78, 106]. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ ʽ ʛʝʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʝʢʦʣʦʛʽʯʥʫ 

ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʙʫʜʫʚʘʣʠʩʷ ʪʝʢʪʦʥʽʯʥʽ ʩʭʝʤʠ ʟʘ ʜʘʥʠʤʠ 

ʤʘʛʥʽʪʥʦʛʦ ʽ ʟʘʣʠʰʢʦʚʦʛʦ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʧʦʣʽʚ ɿʝʤʣʽ ʟʘ ʚʽʜʦʤʠʤʠ ʛʝʦʬʽʟʠʯʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ ʽ ʧʨʦʚʦʜʠʚʩʷ ʘʥʘʣʽʟ ʨʦʟʪʘʰʫʚʘʥʥʷ ɻʊʉ ʥʘ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪʘʭ ʽ 

ʪʝʢʪʦʥʽʯʥʠʭ ʩʭʝʤʘʭ. 
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2.1 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʫ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ (ʇɯɽʄʇɿ) 

 

ʄʝʪʦʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʝʻʩʪʨʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ɿʝʤʣʽ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʜʞʝʨʝʣ: ʟʦʚʥʽʰʥʴʦʛʦ ï ʩʦʥʷʯʥʘ 

ʨʘʜʽʘʮʽʷ ʽ ʢʦʩʤʽʯʥʽ ʧʦʣʷ; ʚʥʫʪʨʽʰʥʴʦʛʦ ï ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʛʝʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʧʽʜ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ; ʪʝʭʥʦʛʝʥʥʦʛʦ ï ʨʽʟʥʦʛʦ 

ʨʦʜʫ ʧʨʦʤʠʩʣʦʚʽ ʽ ʧʦʙʫʪʦʚʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɼʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʪʘʢʦʛʦ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚʽʜ ʧʝʨʰʠʭ ʛʝʨʮ ʜʦ ʤʝʛʘ- ʽ 

ʥʘʚʽʪʴ ʛʽʛʘʛʝʨʮ. ʇʨʠʨʦʜʥʝ ʽʤʧʫʣʴʩʥʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʱʦ ʛʝʥʝʨʫʻʪʴʩʷ ʩʘʤʝ 

ʚʥʫʪʨʽʰʥʽʤʠ ʜʞʝʨʝʣʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʡ [78, 106, 107]. 

ɺʽʜʦʤʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʙʦ ʧʨʦʪʷʛʦʤ ʷʢʠʭ 

ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʝʤʽʩʽʷ 

(ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʙʠʜʚʘ ʪʝʨʤʽʥʠ). ʆʜʥʠʤ ʟ ʥʠʭ ʻ ʧ'ʻʟʦʝʣʝʢʪʨʠʯʥʠʡ ʝʬʝʢʪ 

ʤʽʥʝʨʘʣʽʚ ʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɯʥʰʠʤ ʜʦʩʠʪʴ ʧʦʪʫʞʥʠʤ ʜʞʝʨʝʣʦʤ ʩʣʫʞʘʪʴ 

ʪʝʢʪʦʥʽʯʥʽ ʥʘʧʨʫʛʠ ʤʘʩʠʚʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʽʚʥʽ ʪʠʩʢʽʚ, ʱʦ 

ʧʝʨʝʜʫʶʪʴ ʫʪʚʦʨʝʥʥʶ ʪʨʽʱʠʥ. ʊʨʝʪʽʤ ʟʥʘʯʫʱʠʤ ʜʞʝʨʝʣʦʤ ʚʠʩʪʫʧʘʶʪʴ ʨʽʟʥʽ 

ʝʣʝʢʪʨʠʯʥʽ ʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʧʦʨʦʜʥʠʭ ʤʘʩʠʚʘʭ (ʟʤʽʥʠ ʧʦʜʚʽʡʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʰʘʨʫ, ʝʣʝʢʪʨʦʥʥʘ ʝʤʽʩʽʷ ʧʨʠ ʨʫʩʽ ʨʦʟʯʠʥʽʚ, ʭʽʤʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʤʽʥʝʨʘʣʽʚ ʽ ʧʦʨʽʜ). ɯʥʰʽ ʜʞʝʨʝʣʘ ʜʦʩʣʽʜʞʝʥʽ ʥʘʙʘʛʘʪʦ ʩʣʘʙʢʽʰʝ ʘʙʦ ʾʭ ʚʥʝʩʦʢ 

ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʶʻʪʴʩʷ 

ʩʪʨʠʙʢʦʧʦʜʽʙʥʠʡ ʩʧʣʝʩʢ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʠʡ ʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʽʤʧʫʣʴʩʦʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ 

ʘʤʧʣʽʪʫʜʠ ʽ ʝʥʝʨʛʽʾ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʜʫʞʝ ʢʦʨʦʪʢʠʤ (ʤʽʣʽ- ʽ ʤʽʢʨʦʩʝʢʫʥʜʠ) 

ʯʘʩʦʤ ʧʨʦʷʚʫ. ʏʘʩʪʦʪʘ ʧʨʦʭʦʜʞʝʥʥʷ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ ʚʽʜ ʧʝʨʰʠʭ ʛʝʨʮ ʜʦ 20 

ʢʽʣʦʛʝʨʮ, ʮʠʤ ʧʦʣʝ ʇɯɽʄʇɿ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ 

ʜʞʝʨʝʣ. ɺ ʧʦʣʝ ʇɯɽʄʇɿ ʚʽʜʩʫʪʥʷ ʙʫʜʴ-ʷʢʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʪʝʭʥʦʛʝʥʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʮʠʭ ʜʞʝʨʝʣ [78, 106, 

100]. 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʩʪʠʩʥʝʥʥʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ, ʝʥʝʨʛʽʷ ʽ ʘʤʧʣʽʪʫʜʘ ʽʤʧʫʣʴʩʽʚ 

ʇɯɽʄʇɿ, ʷʢʽ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʢʨʠʭʢʠʭ ʜʝʬʦʨʤʘʮʽʡ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʫʤʫ. ʗʢ 

ʪʽʣʴʢʠ ʥʘʩʪʘʻ ʬʘʟʘ ʨʫʡʥʫʚʘʥʥʷ (ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ), ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʨʽʟʢʦ 

(ʚʝʨʪʠʢʘʣʴʥʦ) ʟʤʝʥʰʫʻʪʴʩʷ ʘʞ ʜʦ ʥʫʣʷ ʽ ʧʦʪʽʤ ʥʝʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʜʦ ʜʝʷʢʦʛʦ ʨʽʚʥʷ, 

ʥʘ ʷʢʦʤʫ ʽ ʟʘʣʠʰʘʻʪʴʩʷ. 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʧʦʰʠʨʶʚʘʪʠʩʷ ʚ ʪʚʝʨʜʠʭ 

ʧʦʨʦʜʘʭ ʥʘ ʟʥʘʯʥʫ ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ, ʧʨʠ ʮʴʦʤʫ ʡʦʛʦ ʘʤʧʣʽʪʫʜʘ ʽ ʝʥʝʨʛʽʷ 

ʟʤʽʥʶʻʪʴʩʷ ʜʦʩʠʪʴ ʩʣʘʙʦ. ʗʢʱʦ ʞ ʥʘ ʰʣʷʭʫ ʧʦʰʠʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʽʣʷʥʢʠ ʟʘʤʦʯʫʚʘʥʥʷ ʧʦʨʽʜ ʘʙʦ ʟʦʥʘ ʧʦʨʦʞʥʝʯʽ 

(ʦʙʚʦʜʥʝʥʽ ʽ ʩʫʭʽ ʪʨʽʱʠʥʠ ʽ ʪ.ʧ.), ʪʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʫʞʝ ʨʽʟʢʦ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʧʨʠ ʧʦʪʫʞʥʽʡ ʟʦʥʽ ʚʦʥʦ ʚʟʘʛʘʣʽ ʨʦʟʩʽʶʻʪʴʩʷ ʘʙʦ ʧʦʛʣʠʥʘʻʪʴʩʷ. 

ɿʘʚʜʷʢʠ ʮʽʡ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʞʥʘ ʚʠʜʽʣʷʪʠ ʜʽʣʷʥʢʠ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʫ ʱʽʣʴʥʽʩʪʴ 

ʧʦʪʦʢʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʪʦʙʪʦ ʢʽʣʴʢʦʩʪʽ ʽʤʧʫʣʴʩʽʚ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ. 

ɯʜʝʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʇɯɽʄʇɿ ʟ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʩʪʫʧʥʘ: ʽʤʧʫʣʴʩʥʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ ʛʝʥʝʨʫʻʪʴʩʷ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʦʜʘʭ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ. ʗʢʱʦ ʥʘ ʰʣʷʭʫ ʡʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʦʙʚʦʜʥʝʥʽ ʜʽʣʷʥʢʠ ʧʦʨʽʜ, ʪʦ ʡʦʛʦ ʨʽʚʝʥʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʤʘʻ ʟʤʝʥʰʫʚʘʪʠʩʷ. 

ʊʝʞ ʩʘʤʝ ʙʫʜʝ ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʦʜʘʭ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʥʘʩʠʧʥʽ ʪʝʭʥʦʛʝʥʥʽ ʛʨʫʥʪʠ. ʈʦʟʨʽʟʥʠʪʠ ʟʦʥʠ ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʛʨʫʥʪʠ 

ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʰʠʭ ʤʝʪʦʜʽʚ [78]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʧʨʠʣʘʜ çʉɯʄɽɯɿè (ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ 

ʽʥʜʠʢʘʪʦʨ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ï ʄɯɽʄʇ 14/4 (ʨʠʩ. 2.1) ʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʇɯɽʄʇɿ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ [78, 79-86]. 

ʇʨʠʣʘʜ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ ʟʘ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ 

ʟ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ ʚ ʤʝʞʘʭ Ñ 10% ʽ ʟʥʘʭʦʜʠʪʠ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʩʫʤʘʨʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʩʠʛʥʘʣʫ, ʷʢʠʡ ʧʝʨʝʚʠʱʠʚ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ, ʜʦ ʯʘʩʫ 

ʚʠʤʽʨʶʚʘʥʥʷ (çʚʽʜʩʦʪʦʢ ʟʘʰʢʘʣʫè) ʟ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ ʚ ʤʝʞʘʭ Ñ 10%. 
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ʈʠʩʫʥʦʢ 2.1 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʨʠʣʘʜʫ ʄɯɽʄʇ-14/4 (ʘ) ʪʘ ʩʧʦʨʷʜʞʝʥʘ 

ʘʧʘʨʘʪʫʨʘ (ʙ) ʫ ʩʢʣʘʜʽ ʚʣʘʩʥʝ ʧʨʠʣʘʜʫ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʰʪʘʥʛʠ ʟ ʪʨʴʦʤʘ 

ʘʥʪʝʥʘʤʠ [78] 

 

ʅʘʷʚʥʽʩʪʴ ʯʦʪʠʨʴʦʭ ʘʥʪʝʥʥʠʭ ʛʥʽʟʜ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʟʡʦʤʢʫ ʦʜʥʦʯʘʩʥʦ 

ʥʘ ʪʨʴʦʭ ʘʥʪʝʥʘʭ; ʜʚʽ ʟ ʥʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʟʘʟʚʠʯʘʡ ʫ 

ʤʝʨʠʜʽʦʥʘʣʴʥʦʤʫ ʪʘ ʰʠʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʘʭ), ʪʨʝʪʷ ʥʘʧʨʘʚʣʝʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ, 

ʯʝʪʚʝʨʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʷʢʦʩʪʽ ʚʘʨʽʦʤʝʪʨʘ ʽ ʬʽʢʩʫʚʘʪʠ ʟʤʽʥʠ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʩʪʘʮʽʦʥʘʨʥʽʡ ʪʦʯʮʽ. 

ɺ ʧʨʠʣʘʜ ʚʙʫʜʦʚʘʥʠʡ ʯʘʩʪʦʪʥʠʡ ʬʽʣʴʪʨ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʧʨʦʮʝʩʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ çʚʽʜʩʽʢʘʪʠè ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʦʣʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʚʠʢʣʠʢʘʥʽ ʣʽʥʽʷʤʠ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʧʽʜʟʝʤʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ, ʩʠʩʪʝʤʘʤʠ 

ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚ'ʷʟʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʪʽʣʴʥʠʢʦʚʦʛʦ (ʤʦʙʽʣʴʥʦʛʦ), ʚʧʣʠʚ ʷʢʠʭ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʚʽʜʯʫʪʥʽʰʝ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʨʝʻʩʪʨʘʮʽʾ ʇɯɽʄʇɿ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ ʥʘ ʜʘʤʙʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʷʢ ʫ ʧʣʦʱʘʜʥʦʤʫ, 

ʪʘʢ ʽ ʚ ʧʨʦʬʽʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ [79-86].  

ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʚ ʧʣʦʱʘʜʥʦʤʫ ʚʘʨʽʘʥʪʽ, 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʢʘʨʪ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʜʣʷ ʢʦʞʥʦʾ ʘʥʪʝʥʠ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Surfer-8.0. ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʪʨʽʘʥʛʫʣʷʮʽʾ ʟ ʣʽʥʽʡʥʦʶ ʽʥʪʝʨʧʦʣʷʮʽʻʶ ʟʘ 

ʢʚʘʜʨʘʪʥʦʶ ʚʫʟʣʦʚʦʶ ʤʝʨʝʞʝʶ. ʇʨʠ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ 

ʚ ʧʨʦʬʽʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ, ʩʢʣʘʜʘʣʠʩʴ ʛʨʘʬʽʢʠ ʜʣʷ ʢʦʞʥʦʾ ʘʥʪʝʥʠ. 

ɺ ʦʩʥʦʚʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʘʨʪ ʽ ʛʨʘʬʽʢʽʚ ʧʦʢʣʘʜʝʥʘ ʚʽʜʤʽʯʝʥʘ ʚʠʱʝ 
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ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʣʷ ʇɯɽʄʇɿ, ʘ ʩʘʤʝ ï ʟʤʝʥʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʜʽʣʷʥʢʘʭ, ʷʢʽ ʨʦʟʫʱʽʣʴʥʝʥʽ, 

ʪʨʽʱʠʥʫʚʘʪʽ ʘʙʦ ʦʙʚʦʜʥʝʥʽ. ɼʣʷ ʢʘʨʪ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʛʣʷʜ 

ʨʠʩʫʥʢʫ ʧʦʣʷ ʇɯɽʄʇɿ. ʊʘʢ, ʜʣʷ ʩʫʮʽʣʴʥʠʭ, ʤʦʥʦʣʽʪʥʠʭ ʧʦʨʽʜ ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʭʘʨʘʢʪʝʨʥʝ ʜʫʞʝ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʧʦʣʝ, ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʽʟʦʣʽʥʽʡ ʪʘ ʚʝʣʠʢʠʤ 

ʨʦʟʤʘʭʦʤ (ʘʤʧʣʽʪʫʜʦʶ) ʟʥʘʯʝʥʴ. ɼʣʷ ʪʨʽʱʠʥʫʚʘʪʠʭ ʜʽʣʷʥʦʢ ʨʠʩʫʥʦʢ ʧʦʣʷ ʙʽʣʴʰ 

ʚʠʪʨʠʤʘʥʠʡ, ʘʣʝ ʪʘʢʦʞ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ, ʭʦʯʘ ʫ ʤʝʥʰʦʤʫ ʩʪʫʧʝʥʶ. ʆʙʚʦʜʥʝʥʽ 

ʞ ʜʽʣʷʥʢʠ ʤʘʶʪʴ ʩʧʦʢʽʡʥʠʡ, çʨʦʟʤʠʪʠʡè ʨʠʩʫʥʦʢ ʧʦʣʷ, ʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʽʟʦʣʽʥʽʡ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʥʠʟʴʢʠʭ ʨʽʚʥʷʭ [78-86]. 

 

2.2 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʫ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ (ɺɽɿ) 

 

ʄʝʪʦʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ɺɽɿ) ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʟʘ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʙ'ʻʢʪʫ ʚʠʚʯʝʥʥʷ 

ʚʽʜʥʦʩʥʦ ʚʤʽʱʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʙʪʦ, ʦʙôʻʢʪ (ʪʽʣʦ, ʰʘʨ, ʧʣʘʩʪ ʪʘ ʽʥ.), ʱʦ 

ʚʠʚʯʘʻʪʴʩʷ, ʧʦʚʠʥʝʥ ʧʦʤʽʪʥʦ (ʙʘʞʘʥʦ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ) ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘ ʧʠʪʦʤʠʤ 

ʝʣʝʢʪʨʠʯʥʠʤ ʦʧʦʨʦʤ ʚʽʜ ʚʤʽʱʫʶʯʠʭ ʧʦʨʽʜ. ɺɽɿ ʧʨʠʡʥʷʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʰʘʨʫʚʘʪʠʭ ʩʝʨʝʜʦʚʠʱ ʟ ʥʝʚʝʣʠʢʠʤʠ ʢʫʪʘʤʠ ʥʘʭʠʣʫ 

ʤʝʞ (ʜʦ 15-20 ʛʨʘʜʫʩʽʚ) [108-109, 96-97]. 

ʇʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ (ʇɽʆ) ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʻ ʧʘʨʘʤʝʪʨʦʤ ʨʝʯʦʚʠʥʠ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʾ ʟʜʘʪʥʽʩʪʴ ʧʨʦʧʫʩʢʘʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ [108-109, 96-97]. 

ɻʽʨʩʴʢʽ ʧʦʨʦʜʠ ʧʨʠʡʥʷʪʦ ʨʦʟʛʣʷʜʘʪʠ ʚ ʛʝʦʬʽʟʠʮʽ ʷʢ ʪʨʠʬʘʟʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʪʦʙʪʦ ʧʦʻʜʥʘʥʥʷ ʪʚʝʨʜʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ, ʚ ʷʢʦʤʫ ʧʨʠʩʫʪʥʽ ʪʨʽʱʠʥʠ ʘʙʦ 

ʧʦʨʠ ʟʘʧʦʚʥʝʥʽ ʛʘʟʦʤ ʽ ʨʽʜʠʥʦʶ. ʋ ʙʫʜʴ-ʷʢʽʡ ʥʘʡʤʽʮʥʽʰʽʡ ʽ ʱʽʣʴʥʽʰʽʡ ʥʘ ʚʠʛʣʷʜ 

ʧʦʨʦʜʽ ʧʨʠʩʫʪʥʽ ʘʙʦ ʧʦʨʠ (ʟʦʢʨʝʤʘ, ʜʣʷ ʪʝʨʠʛʝʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ) ʘʙʦ ʪʨʽʱʠʥʠ 

(ʟʦʢʨʝʤʘ, ʜʣʷ ʤʘʛʤʘʪʠʯʥʠʭ ʽ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ), ʘʙʦ ʽ ʪʝ ʽ ʽʥʰʝ. ʉʘʤʝ ʮʽ ʧʦʨʠ 

ʘʙʦ ʪʨʽʱʠʥʠ, ʟʘʧʦʚʥʝʥʽ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʚʦʣʦʛʦʶ, ʻ ʧʨʦʚʽʜʥʠʢʘʤʠ 
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ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ [108-109, 96-97]. 

ʇʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ (ʇɽʆ) ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʩʪʫʧʥʠʭ ʯʠʥʥʠʢʽʚ: 

ï ʧʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʤʽʥʝʨʘʣʽʚ; 

ï ʧʦʨʠʩʪʽʩʪʴ (ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ); 

ï ʚʦʣʦʛʦʥʘʩʠʯʝʥʽʩʪʴ; 

ï ʧʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʧʦʨʦʚʦʾ ʚʦʣʦʛʠ (ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʩʦʣʦʥʽʩʪʶ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʪʝʤʧʝʨʘʪʫʨʦʶ); 

ï ʛʣʠʥʠʩʪʽʩʪʴ 

ʇʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʭ ʤʽʥʝʨʘʣʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʩʣʘʙʦ 

ʚʧʣʠʚʘʻ ʥʘ ʇɽʆ ʧʦʨʦʜʠ ʚ ʮʽʣʦʤʫ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʤʽʥʝʨʘʣʽʚ ʻ ʩʫʪʦ ʜʽʝʣʝʢʪʨʠʢʘʤʠ ʽ ʥʝ ʧʨʦʚʦʜʷʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. ɺʠʢʣʶʯʝʥʥʷʤ 

ʻ ʩʫʮʽʣʴʥʽ ʽ ʧʨʦʞʠʣʢʦʚʽ ʨʫʜʠ ʤʽʥʝʨʘʣʽʚ-ʧʨʦʚʽʜʥʠʢʽʚ ï ʩʘʤʦʨʦʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʩʫʣʴʬʽʜʽʚ, ʘʣʝ ʪʘʢʽ ʫʪʚʦʨʝʥʥʷ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʢʦ [108-109, 96-97]. 

ɿʚ'ʷʟʦʢ ʇɽʆ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʦʨʠʩʪʦʩʪʽ (ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ), 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʣʦʛʦʥʘʩʠʯʝʥʦʩʪʽ ʽ ʝʣʝʢʪʨʠʯʥʠʤ ʦʧʦʨʦʤ ʧʦʨʦʚʦʾ ʚʦʣʦʛʠ 

ʦʯʝʚʠʜʥʠʡ: ʯʠʤ ʙʽʣʴʰʝ ʚʦʜʠ ʚ ʧʦʨʦʜʽ (ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰʝ ʧʦʨʠʩʪʽʩʪʴ ʽ 

ʚʦʣʦʛʦʥʘʩʠʯʝʥʽʩʪʴ) ʽ ʥʠʞʯʝ ʇɽʆ ʚʦʜʠ ï ʪʠʤ ʥʠʞʯʝ ʽ ʇɽʆ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʅʘʧʨʠʢʣʘʜ, ʩʫʭʽ ʧʽʩʢʠ ʤʘʶʪʴ ʚʠʱʠʡ ʇɽʆ, ʯʠʤ ʚʦʣʦʛʽ, ʘ ʦʩʪʘʥʥʽ ï ʚʠʱʠʡ, ʥʽʞ 

ʚʦʜʦʥʘʩʠʯʝʥʽ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ, ʥʠʞʯʝ ʷʢʦʛʦ ʇɽʆ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʥʝ ʤʦʞʝ 

ʦʧʫʩʪʠʪʠʩʷ ï ʻ ʇɽʆ ʚʦʜʠ, ʱʦ ʥʘʩʠʯʫʻ ʧʦʨʦʜʫ [108-106, 96-97]. 

ʇʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʚʦʜʠ, ʱʦ ʥʘʩʠʯʫʻ ʧʦʨʦʜʫ, ʟʘʣʝʞʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʽʜ ʩʦʣʦʥʦʩʪʽ ʽ ʪʝʤʧʝʨʘʪʫʨʠ. ʏʠʤ ʙʽʣʴʰʝ ʩʦʣʦʥʽʩʪʴ, ʪʠʤ ʥʠʞʯʝ ʇɽʆ ʚʦʜʠ. ɿ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʱʝ ʧʨʦʩʪʽʰʝ: ʚʦʜʘ ï ʧʨʦʚʽʜʥʠʢ, ʣʽʜ ï ʽʟʦʣʷʪʦʨ. ʄʝʨʟʣʽ ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ ʤʘʶʪʴ ʜʫʞʝ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʇɽʆ [108-109, 96-97]. 

ʆʢʨʝʤʝ ʧʠʪʘʥʥʷ ʟ ʛʣʠʥʠʩʪʽʩʪʶ ï ʛʣʠʥʠ ʤʘʶʪʴ ʜʫʞʝ ʥʠʟʴʢʠʡ ʇɽʆ, ʟʥʘʯʥʦ 

ʥʠʞʯʝ, ʥʽʞ ʫ ʚʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʇɽʆ ʚʦʜʠ ï 25-30 ʆʤĿʤ, ʘ ʦʧʽʨ ʛʣʠʥ ï 10-15 ʆʤĿʤ. 

ʎʝʡ ʝʬʝʢʪ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʩʢʣʘʜʥʠʤʠ ʢʘʧʽʣʷʨʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʛʣʠʥʘʭ. ʏʠʤ ʙʽʣʴʰʝ 

ʛʣʠʥʠʩʪʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʪʠʤ ʥʠʞʯʠʡ ʇɽʆ. 

ʇʠʪʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʨʽʟʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʜʫʞʝ ʩʠʣʴʥʦ ʨʦʟʨʽʟʥʷʻʪʴʩʷ 
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ï ʚʽʜ ʧʝʨʰʠʭ ʆʤĿʤ ʜʦ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ ʆʤĿʤ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʧʝʚʥʝʥʦ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʨʽʟʥʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʽ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ: 

ï ʧʦʰʫʢʫ ʽ ʨʦʟʚʽʜʢʠ ˇʨʫʥʪʦʚʠʭ ʚʦʜ; 

ï ʢʘʨʪʫʚʘʥʥʷ ʤʝʨʟʣʠʭ ˇʨʫʥʪʽʚ; 

ï ʧʦʰʫʢ ʟʦʥ ʨʦʟʚʠʪʢʫ ʢʘʨʩʪʫ ʚ ʢʘʨʙʦʥʘʪʥʠʭ ʧʦʨʦʜʘʭ; 

ï ʨʦʟʜʽʣʷʪʠ ʦʩʘʜʦʚʽ ʪʝʨʠʛʝʥʥʽ ʧʦʨʦʜʠ ʟʘ ʛʣʠʥʠʩʪʦʩʪʶ; 

ï ʚʠʜʽʣʷʪʠ ʚʦʣʦʛʦʥʘʩʠʯʝʥʽ ʟʦʥʠ ʫ ʨʽʟʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʘʭ, ʪʦʱʦ [108-109]. 

ɯʜʝʷ ʤʝʪʦʜʫ ɺɽɿ ʥʘʜʟʚʠʯʘʡʥʦ ʧʨʦʩʪʘ. ʅʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʟʙʠʨʘʶʪʴ 

ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ, ʷʢʘ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʞʠʚʣʷʯʠʭ 

ʝʣʝʢʪʨʦʜʽʚ ʽ ʜʚʦʭ ʧʨʠʡʤʘʣʴʥʠʭ (ʨʠʩ. 2.2). ɺ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʜʽʚ ʟʘʟʚʠʯʘʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʘʣʝʚʽ ʰʪʠʨʽ, ʷʢʽ ʟʘʙʠʚʘʶʪʴʩʷ ʚ ʟʝʤʣʶ. ɾʠʚʣʷʯʽ ʝʣʝʢʪʨʦʜʠ 

ʧʨʠʡʥʷʪʦ ʧʦʟʥʘʯʘʪʠ ʙʫʢʚʘʤʠ ɸ ʽ ɺ, ʧʨʠʡʤʘʣʴʥʽ - ʄ ʽ N [108-109, 96-97]. 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘ ʚʠʤʽʨʽʚ ʚ ʤʝʪʦʜʽ ɺɽɿ [108-109] 

 

ɼʦ ʞʠʚʣʷʯʠʭ ʝʣʝʢʪʨʦʜʽʚ ʧʽʜʢʣʶʯʘʶʪʴ ʜʞʝʨʝʣʦ ʩʪʨʫʤʫ, ʥʘʧʨʠʢʣʘʜ, ʙʘʪʘʨʝʶ. 

ʋ ʟʝʤʣʽ ʚʠʥʠʢʘʻ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ. ʉʠʣʫ ʩʪʨʫʤʫ 

ʚ ʞʠʚʣʷʯʽʡ ʣʽʥʽʾ (IAB) ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʤʧʝʨʤʝʪʨʘ, ʚʢʣʶʯʝʥʦʛʦ ʚ 

ʣʘʥʮʶʛ ɸɺ. 

ʅʘ ʧʨʠʡʤʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʘʭ ʄ ʽ N ʚʠʥʠʢʘʻ ʨʽʟʥʠʮʷ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ 

(ȹUMN), ʷʢʘ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʣʴʪʤʝʪʨʫ [108-109, 96-97]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʽʚ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʝʣʝʢʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʽʨʩʴʢʠʭ 
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ʧʦʨʽʜ ʥʘ ʛʣʠʙʠʥʘʭ ʧʨʦʥʠʢʥʝʥʥʷ ʩʪʨʫʤʫ ʚ ʟʝʤʣʶ. ɻʣʠʙʠʥʘ çʟʘʥʫʨʝʥʥʷ ʩʪʨʫʤʫè 

ʟʘʣʝʞʠʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʽʜ ʚʽʜʩʪʘʥʽ ʤʽʞ ʞʠʚʣʷʯʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ ɸ ʽ ɺ (ʨʠʩ. 2.2). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʚʠʤʽʨʽʚ ʦʙʯʠʩʣʶʶʪʴ ʫʷʚʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ 

(ʋʆ), ʷʢʽʡ ʧʦʟʥʘʯʫʻʪʴʩʷ ɟʢ, ʽ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʆʤĿʤ: 

 

” ὑϽ
ЎὟ

Ὅ
 (2.1) 

 

ʜʝ: ὑ ï ʛʝʦʤʝʪʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ ɸ, 

ɺ, ʄ ʽ N); 

ЎὟ  ï ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʥʘ ʧʨʠʡʤʘʣʴʥʠʭ ʝʣʝʢʪʨʦʜʘʭ ʄ ʽ N; 

Ὅ  ï ʩʠʣʘ ʩʪʨʫʤʫ, ʱʦ ʧʨʦʪʽʢʘʻ ʚ ʞʠʚʣʷʯʽʡ ʣʽʥʽʾ. 

 

ʋʷʚʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʛʨʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʇɽʆ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ ʚ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙʣʘʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʧʽʜ ʮʝʥʪʨʦʤ 

ʫʩʪʘʥʦʚʢʠ ʽ ʪʷʛʥʝʪʴʩʷ ʚʽʜ ʧʦʚʝʨʭʥʽ ʜʦ ʛʣʠʙʠʥ, ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʤ ʧʦʣʦʚʠʥʽ 

ʜʦʚʞʠʥʠ ʫʩʪʘʥʦʚʢʠ ï ɸɺ/2 (ʨʠʩ. 2.3). 

 

 

ʈʠʩʫʥʦʢ 2.3 ï ɽʬʝʢʪ ʟʦʥʜʫʚʘʥʥʷ ʚ ʤʝʪʦʜʽ ɺɽɿ 

 

ʗʢʱʦ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʦʜʥʦʨʽʜʥʝ ï ʟ ʇɽʆ ʨʽʚʥʠʤ ɟʩʝʨ, ʪʦ 

ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʫʷʚʥʦʛʦ ʦʧʦʨʫ ɟʢ ʙʫʜʝ ʪʦʪʦʞʥʦ ʨʽʚʥʝ ɟʩʝʨ: 

ʗʢʱʦ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʥʝʦʜʥʦʨʽʜʥʝ, ʪʦʙʪʦ ʚ ʦʙʣʘʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʇɽʆ, ʪʦ ʟʥʘʯʝʥʥʷ 

ʦʪʨʠʤʘʥʦʛʦ ʫʷʚʥʦʛʦ ʦʧʦʨʫ ɟʢ ʙʫʜʝ ʙʽʣʴʰʝ ʥʘʡʤʝʥʰʦʛʦ ʟ ʇɽʆ ʧʦʨʽʜ, ʘʣʝ ʤʝʥʰʝ 

ʥʘʡʙʽʣʴʰʦʛʦ: 

ɯʜʝʷ ʟʦʥʜʫʚʘʥʥʷ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʨʦʟʨʽʟ ʚʠʚʯʘʻʪʴʩʷ ʟʚʝʨʭʫ ʚʥʠʟ. ɼʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʦʥʜʫʚʘʥʥʷ ʚʠʨʦʙʣʷʶʪʴ ʩʝʨʽʶ ʚʠʤʽʨʽʚ, ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʶʯʠ ʨʦʟʤʽʨ 

ʞʠʚʣʷʯʦʾ ʣʽʥʽʾ ɸɺ. ʏʠʤ ʙʽʣʴʰʝ ʧʘʨʘʤʝʪʨ ɸɺ/2 ï ʪʠʤ ʛʣʠʙʰʝ çʟʘʥʫʨʶʻʪʴʩʷ ʩʪʨʫʤ 

ʚ ʟʝʤʣʶè ʽ ʪʠʤ ʙʽʣʴʰʝ ʛʣʠʙʠʥʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʠʩ. 2.3). ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʘ 

ʥʘʩʪʫʧʥʘ ʦʙʣʘʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʥʽʩʪʶ ʚʢʣʶʯʘʻ ʧʦʧʝʨʝʜʥʶ. 

ɿʥʘʯʝʥʥʷ ɸɺ/2 ʚʠʙʠʨʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʽʙʥʦʾ ʛʣʠʙʠʥʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ. 

ʗʢ ʧʨʘʚʠʣʦ, ʤʽʥʽʤʘʣʴʥʽ ɸɺ/2 ʧʨʠʡʤʘʶʪʴ 1-1,5 ʤʝʪʨʘ. ʄʘʢʩʠʤʘʣʴʥʽ ɸɺ/2 ʨʽʜʢʦ 

ʨʦʙʣʷʪʴ ʙʽʣʴʰʝ ʢʽʣʦʤʝʪʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜ ɺɽɿ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱ ʜʦ ʛʣʠʙʠʥ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʩʦʪʥʽ ʤʝʪʨʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʩʘʥʦʾ ʩʝʨʽʾ ʚʠʤʽʨʽʚ ʚʠʭʦʜʠʪʴ ʥʘʙʽʨ ʟʥʘʯʝʥʴ ʫʷʚʥʦʛʦ ʦʧʦʨʫ, 

ʚʠʤʽʨʷʥʠʭ ʧʨʠ ʚʽʜʦʤʠʭ ɸɺ/2. ʋ ʝʣʝʢʪʨʦʨʦʟʚʽʜʮʽ ʧʘʨʘʤʝʪʨ ɸɺ/2 ʥʘʟʠʚʘʶʪʴ 

ʨʦʟʥʝʩʝʥʥʷʤ ʞʠʚʣʷʯʦʾ ʣʽʥʽʾ (ʯʠ ʧʨʦʩʪʦ ʨʦʟʥʝʩʝʥʥʷʤ). 

ɼʣʷ ʟʨʫʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ɟʢ (ʚ ʆʤĿʤ) ʚʽʜ ʨʦʟʥʝʩʝʥʥʷ (ʚ ʤ). ʊʘʢʠʡ ʛʨʘʬʽʢ ʥʘʟʠʚʘʻʪʴʩʷ ʢʨʠʚʦʶ 

ʟʦʥʜʫʚʘʥʥʷ ʘʙʦ ʢʨʠʚʦʾ ɺɽɿ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʝʪʦʜʦʤ ɺɽɿ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ 

ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʜʣʷ ʟʙʫʜʞʝʥʥʷ ʧʦʣʷ (ʛʝʥʝʨʘʪʦʨʠ) ʽ ʚʠʤʽʨʫ ʨʽʟʥʠʮʽ 

ʧʦʪʝʥʮʽʘʣʽʚ (ʚʠʤʽʨʶʚʘʯʽ). ɿʘʨʘʟ, ʷʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʤʝʪʦʜʫ ʦʧʦʨʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʘʧʘʨʘʪʫʨʘ ʥʘ ʫʣʴʪʨʘʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ (1-10 ɻʮ) ʘʙʦ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʘʧʘʨʘʪʫʨʘ ʪʠʧʫ ʐɽʈʉ-5ʄ (ʨʠʩ. 2.4). 

ɸʧʘʨʘʪʫʨʘ ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʘ ʰʘʭʪʥʘ (ʐɽʈʉ 5ʄ) ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚ ʥʘʟʝʤʥʠʭ ʫʤʦʚʘʭ ʽ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʢʘʭ ʛʝʦʬʽʟʠʯʥʠʭ ʨʦʙʽʪ ʤʝʪʦʜʘʤʠ 

ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʠ.  

ɼʣʷ ʤʦʥʪʘʞʫ ʞʠʚʣʷʯʠʭ ʽ ʧʨʠʡʤʘʣʴʥʠʭ ʣʽʥʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʪʘʣʝʚʦʤʽʜʥʽ 

ʜʨʦʪʠ ʽ ʢʘʙʝʣʽ. ʗʢ ʞʠʚʣʷʯʽ ʝʣʝʢʪʨʦʜʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʪʘʣʝʚʽ ʟʘʛʦʩʪʨʝʥʽ ʰʪʠʨʽ, 

ʧʨʠʡʤʘʣʴʥʠʭ ï ʣʘʪʫʥʥʽ. 
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ʘ ï ʛʝʥʝʨʘʪʦʨ ʩʪʨʫʤʫ; ʙ ï ʚʠʤʽʨʶʚʘʯ; ʚ-ʛ ï ʝʣʝʢʪʨʦʜʠ: ʚ ï ʚʠʤʽʨʶʚʘʣʴʥʽ, ʛ ï ʞʠʚʣʷʯʽ 
 

ʈʠʩʫʥʦʢ 2.4 ï ɽʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʐɽʈʉ-5ʄ ʫ 

ʩʧʦʨʷʜʞʝʥʦʤʫ ʩʪʘʥʽ 

 

ʅʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʛʝʦʬʽʟʠʢʽʚ, ʱʦʙ ʧʦʤʠʣʢʘ ʧʦʣʴʦʚʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 5%. 

ʗʢ ʚʢʘʟʫʚʘʣʦʩʴ ʚʠʱʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʜʦʤ ɺɽɿ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙʘʭ ɻʊʉ ʮʠʚʽʣʴʥʦʛʦ ʽ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ 

ʪʦʯʢʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʘʨʪ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ 

ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʢʦʤʙʽʥʘʮʽʻʶ ʤʝʪʦʜʽʚ ʇɯɽʄʇɿ ʪʘ ɺɽɿ ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ 

ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: 

1. ɺʠʜʽʣʝʥʥʷ ʟʦʥ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʪʘ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʪʽʣ ʪʘ ʰʪʫʯʥʠʭ ʦʙôʻʢʪʽʚ. 

2. ɺʠʜʽʣʝʥʥʷ ʜʽʣʷʥʦʢ ʧʽʜʚʠʱʝʥʦʛʦ ʦʙʚʦʜʥʝʥʥʷ ʧʦʨʽʜ, ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʠʭʦʚʘʥʠʭ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʢʨʽʟʴ ʪʽʣʦ ʜʘʤʙʠ. 

3. ɺʠʜʽʣʝʥʥʷ ʪʘ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʯʝʨʝʟ ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ 

ʦʙôʻʢʪʠ. 

4. ɺʩʪʘʥʦʚʣʝʥʥʷ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʪʘ ʚʠʜʽʣʝʥʠʭ ʟʦʥ 

ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʚ ʪʽʣʽ ʜʘʤʙʠ. 
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2.3 ʈʘʜʽʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʚʽʜʭʦʜʽʚ 

 

ɺ ʷʢʦʩʪʽ ʜʦʧʦʤʽʞʥʦʛʦ ʛʝʦʬʽʟʠʯʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʦʟʯʠʥʽʚ ʯʝʨʝʟ ʪʽʣʦ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çɼʥʽʧʨʦʚʩʴʢʝè ʟʘʣʫʯʘʣʦʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡʥʦʾ ʜʦʟʠ (ʇɽɼ) 

ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʜʽʦʤʝʪʨʘ ʉʈʇ-68. ʎʝ ʚʽʜʦʤʽ ʤʝʪʦʜ ʡ 

ʧʨʠʣʘʜ, ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʟʡʦʤʢʠ ʪʝʞ ʩʪʘʥʜʘʨʪʥʘ. ɺʠʢʦʥʫʚʘʣʠʩʷ ʚʠʤʽʨʠ ʟʘ 

ʪʽʻʶ ʞ ʤʝʨʝʞʝʶ, ʱʦ ʡ ʤʝʪʦʜ ʇɯɽʄʇɿ ʪʘ ʧʘʨʘʣʝʣʴʥʦ ʟ ʥʠʤ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʡʦʤʢʠ ʩʢʣʘʜʘʣʠʩʷ ʢʘʨʪʠ ʇɽɼ ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ Surfer-8. ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ 

ʪʨʽʘʥʛʫʣʷʮʽʾ ʟ ʣʽʥʽʡʥʦʶ ʽʥʪʝʨʧʦʣʷʮʽʻʶ ʟʘ ʢʚʘʜʨʘʪʥʦʶ ʚʫʟʣʦʚʦʶ ʤʝʨʝʞʝʶ. ʎʽ 

ʢʘʨʪʠ ʥʘʚʝʜʝʥʽ ʨʘʟʦʤ ʟ ʢʘʨʪʘʤʠ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʦʬʽʟʠʯʥʠʭ 

ʟʡʦʤʦʢ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ çɼʥʽʧʨʦʚʩʴʢʝè. 

 

2.4 ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʩʧʦʨʫʜʘʭ ɻʊʉ 

 

ʆʩʥʦʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʘʤʙ ʷʢ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ 

ʩʧʦʨʫʜ ɻʊʉ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ, ʻ ʨʦʟʚʠʪʦʢ ʥʘʧʨʫʞʝʥʴ ʽ 

ʜʝʬʦʨʤʘʮʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘʚʘʥʪʘʞʝʥʴ, ʟʤʽʥ ʧʦʨʦʚʦʛʦ ʪʠʩʢʫ ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ, 

ʬʽʣʴʪʨʘʮʽʷ ʪʘ ʤʽʛʨʘʮʽʷ ʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʧʦʨʦʜʠ ʜʘʤʙʠ. 

 

2.4.1 ʄʦʜʝʣʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʦʨʦʜʥʠʭ ʤʘʩʠʚʽʚ. 

ʇʨʠ ʦʮʽʥʮʽ ʛʝʦʤʝʭʘʥʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʩʧʦʨʫʜ ʭʚʦʩʪʦʩʭʦʚʠʱ 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʝʬʦʨʤʘʮʽʡʥʫ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʫ ʤʦʜʝʣʴ ʩʝʨʝʜʦʚʠʱʘ, ʨʝʘʣʽʟʦʚʘʥʫ 

ʥʘ ʙʘʟʽ ʤʝʪʦʜʫ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʂɽ). ɼʘʥʘ ʤʦʜʝʣʴ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷʤ 

ʧʨʫʞʥʦʛʦ ʪʘ ʞʦʨʩʪʢʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʥʫʪʨʽʰʥʽʤ ʪʝʨʪʷʤ. ɺʦʥʘ 

ʟʯʣʝʥʦʚʫʻ ʜʚʽ ʪʝʦʨʽʾ, ʥʘ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʩʫʯʘʩʥʘ ʤʝʭʘʥʽʢʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ: ʪʝʦʨʽʶ 

ʧʨʫʞʥʦʩʪʽ ʪʘ ʪʝʦʨʽʶ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ [110-113]. 



77 

ʇʨʦʮʝʜʫʨʘ ʯʠʩʝʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʤʝʪʦʜʽ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʧʝʨʝʜʫʤʦʚʽ ʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʤʦʜʝʣʴʦʚʘʥʦʾ ʦʙʣʘʩʪʽ ʪʽʣʴʢʠ ʫ 

ʚʫʟʣʦʚʠʭ ʪʦʯʢʘʭ. ʇʨʠ ʮʴʦʤʫ ʫʤʦʚʘ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ 

ʥʝʨʦʟʨʠʚʥʽʩʪʶ ʚʫʟʣʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ. 

ɼʝʬʦʨʤʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʦʙʫʤʦʚʣʝʥʝ ʧʨʠʢʣʘʜʘʥʥʷʤ ʟ ʙʦʢʫ ʩʫʩʽʜʥʽʭ 

ʝʣʝʤʝʥʪʽʚ ʯʠ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʚʫʟʣʦʚʠʭ ʩʠʣ iF , jF , kF , ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʥʘ ʜʚʽ ʩʢʣʘʜʦʚʽ ʫʟʜʦʚʞ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ. ɿʘʣʝʞʥʽʩʪʴ ʰʝʩʪʠ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚʫʟʣʦʚʠʭ ʩʠʣ ʚʽʜ ʰʝʩʪʠ ʢʦʤʧʦʥʝʥʪʽʚ ʚʫʟʣʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʘ ʚʠʭʦʜʷʯʠ ʟ ʚʽʜʦʤʦʛʦ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʤʝʭʘʥʽʮʽ ʧʨʠʥʮʠʧʫ ʤʦʞʣʠʚʠʭ 

ʧʝʨʝʤʽʱʝʥʴ: ʧʨʠ ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʚʫʟʣʦʚʠʭ ʪʦʯʦʢ ʨʦʙʦʪʘ 

ʚʫʟʣʦʚʠʭ ʩʠʣ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʨʦʙʦʪʽ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʯʠʩʝʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʚʫʟʣʽʚ ʤʦʜʝʣʽ 

ʚʠʭʦʜʷʯʠ ʟ ʟʘʜʘʥʠʭ ʚʫʟʣʦʚʠʭ ʩʠʣ, ʦʙʫʤʦʚʣʝʥʠʭ ʟʦʚʥʽʰʥʽʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ 

ʚʣʘʩʥʦʶ ʚʘʛʦʶ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ. ɿʘ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʝʨʝʤʽʱʝʥʴ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʦʩʴʦʚʽ ʡ ʛʦʣʦʚʥʽ ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʥʘʧʨʫʞʝʥʥʷ. 

ʋ ʩʢʦʨʦʯʝʥʽʡ ʬʦʨʤʽ ʨʽʚʥʷʥʥʷ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʚʠʛʣʷʜʽ [112].: 

 

ὑ ὥ Ὂ Ὂ Ὂ Ὂ ȟ (2.2) 

 

ʜʝ: ὑ ï ʤʘʪʨʠʮʷ ʞʦʨʩʪʢʦʩʪʽ;  

ὥ ï ʚʝʢʪʦʨ ʚʫʟʣʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ;  

Ὂ ï ʚʝʢʪʦʨ ʚʫʟʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ;  

Ὂ  ï ʚʣʘʩʥʘ ʚʘʛʘ ˇʨʫʥʪʫ; 

Ὂ  ï ʩʠʣʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʪʠʩʢʫ;  

Ὂ  ï ʟʦʩʝʨʝʜʞʝʥʘ ʚʫʟʣʦʚʘ ʩʠʣʘ. 

 

ʄʘʪʨʠʮʷ ʞʦʨʩʪʢʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 



78 

ὑ ὺὄ ὅẗὄὨὺȟ (2.3) 

 

ʜʝ: ὄ ï ʤʘʪʨʠʮʷ çʥʘʧʨʫʞʝʥʥʷ-ʜʝʬʦʨʤʘʮʽʾè;  

ὅ ï ʤʘʪʨʠʮʷ ʧʨʫʞʥʦʩʪʽ.  

 

ɺʝʢʪʦʨ ʜʝʬʦʨʤʘʮʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ: 

 

‐ ὄ
ό
ὺ
ȟ (2.4) 

 

ʜʝ  ό, ὺ ï ʚʫʟʣʦʚʽ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʥʘʧʨʷʤʢʘʭ ʦʩʝʡ X  ʽ Yʚʽʜʧʦʚʽʜʥʦ. 

 

ɺʝʢʪʦʨ ʜʝʬʦʨʤʘʮʽʾ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʦʚʠʤʠ: 

 

‐

ừ
Ừ

ứ
‐
‐

‐
‎ ữ
Ữ

ử
Ȣ (2.5) 

 

ɼʣʷ ʟʘʚʜʘʥʥʷ ʧʣʦʩʢʦʾ ʜʝʬʦʨʤʘʮʽʾ ‐ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʽ ʤʘʪʨʠʮʷ ʜʝʬʦʨʤʘʮʽʡ 

ʤʘʻ ʚʠʛʣʷʜ: 

ὄ

ụ
Ụ
Ụ
Ụ
Ụ
ợ π ȢȢȢ π

π ȢȢȢ π

π π ȢȢȢ π π

ȢȢȢ Ứ
ủ
ủ
ủ
ủ
Ủ

. (2.6) 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʦʩʥʦʚʥʘ ʬʦʨʤʫʣʘ ʟʘʣʝʞʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʽ 

ʜʝʬʦʨʤʘʮʽʡ ʤʘʻ ʚʠʛʣʷʜ: 

 

„ ὅ ‐, (2.7) 

ʜʝ  ὅ ï ʤʘʪʨʠʮʷ ʧʨʫʞʥʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʟʘʣʝʞʥʽʩʪʶ: 
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ὅ

ụ
Ụ
Ụ
ợ
ρ ’ ’ ’ π
’ ρ ’ ’ π
’ ’ ρ ’ π

π π π Ứ
ủ
ủ
Ủ

, (2.8) 

 

ʜʝ: Ὁ ï ʤʦʜʫʣʴ ʖʥʛʘ (ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ);  

’ ï ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ. 

 

ʅʘʧʨʫʞʝʥʥʷ ʦʙʯʠʩʣʶʶʪʴʩʷ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʩʽʪʢʠ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ὅ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

ừ
Ừ

ứ
„
„

„
† ữ
Ữ

ử
ὅ

ừ
Ừ

ứ
‐
‐

‐
‎ ữ
Ữ

ử
. (2.9) 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʫʣ (2.7) ʽ (2.8) ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ ʤʘʻ ʚʠʛʣʷʜ: 

 

ừ
Ừ

ứ
„
„

„
† ữ
Ữ

ử

ụ
Ụ
Ụ
ợ
ρ ’ ’ ’ π
’ ρ ’ ’ π
’ ’ ρ ’ π

π π π Ứ
ủ
ủ
Ủ

ừ
Ừ

ứ
‐
‐

‐
‎ ữ
Ữ

ử
. (2.10) 

 

ɺʨʘʭʫʚʘʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʤʘʩʠʚʫ ʽ ʨʝʘʣʽʟʘʮʽʷ ʧʣʘʩʪʠʯʥʦʾ 

ʪʝʯʽʾ ʚ ʦʙʣʘʩʪʽ ʧʦʟʘʤʝʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ ʯʠʩʝʣʴʥʽʡ ʤʦʜʝʣʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʽ 

ʧʦʯʘʪʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. 

ʏʠʩʝʣʴʥʝ ʨʽʰʝʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʧʦʯʘʪʢʦʚʦ ʟʘʜʘʥʠʭ ʧʨʫʞʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʷʭ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʦʩʪʽʡʥʽʡ ʤʘʪʨʠʮʽ ʞʦʨʩʪʢʦʩʪʽ ʩʠʩʪʝʤʠ. 

ɺ ʫʤʦʚʘʭ ʧʣʦʩʢʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʥʘʧʨʫʞʝʥʥʷʭ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ʟʘʜʘʥʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʨʽʚʥʷ, ʟʚ'ʷʟʦʢ ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ 

ʦʧʠʩʫʻʪʴʩʷ ʟʘʢʦʥʦʤ ɻʫʢʘ: 
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„ Ὁ ‐ ’‐ Ⱦρ ’

„ Ὁ ‐ ’‐Ⱦρ ’
, (2.11) 

 

ʜʝ: „ ʽ „ ï ʚʽʜʧʦʚʽʜʥʦ ʥʘʡʙʽʣʴʰʝ ʽ ʥʘʡʤʝʥʰʝ ʛʦʣʦʚʥʽ ʥʘʧʨʫʞʝʥʥʷ; 

Ὁ ὉȾρ ’ , ’ ’ρ ’ ï çʧʣʦʩʢʽè ʘʥʘʣʦʛʠ ʚʽʜʧʦʚʽʜʥʦ ʤʦʜʫʣʷ 

ʜʝʬʦʨʤʘʮʽʾ E  ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʇʫʘʩʩʦʥʘ n. 

 

ɺ ʦʙʣʘʩʪʽ ʨʦʟʪʷʛʘʥʥʷ ʛʨʘʥʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʦʙʤʝʞʫʶʪʴʩʷ ʤʽʮʥʽʩʪʶ ʥʘ 

ʨʦʟʪʷʛʘʥʥʷ Ὕ (Ὕ < 0): 

„ Ὕ, (2.12) 

 

ʘ ʚ ʦʙʣʘʩʪʽ ʩʪʠʩʢʘʥʥʷ ï ʢʨʠʪʝʨʽʻʤ ʂʫʣʦʥʘ-ʄʦʨʘ: 

 

„ Ὓ „ϽὅὸὫ‰, (2.13) 

 

ʜʝ: Ὓ ςϽὅϽὅὸὫτυ‰Ⱦς, ὅὸὫ‰ρ ὛὭὲ‰Ⱦρ ὛὭὲ‰;  

ὅ ʽ ‰ ï ʚʽʜʧʦʚʽʜʥʦ ʧʠʪʦʤʝ ʟʯʝʧʣʝʥʥʷ ʽ ʢʫʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ. 

 

ʇʨʠ ʚʠʭʦʜʽ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʘ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʛʨʘʥʠʮʶ ʟʦʥʠ 

ʧʨʫʞʥʦʩʪʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʝʣʝʤʝʥʪʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ ʩʪʘʥʫ, ʱʦ ʥʘ ʜʽʣʷʥʮʽ 

ʧʦʟʘʤʝʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʚʩʪʘʥʦʚʣʝʥʽ ʱʦʜʦ ʛʦʣʦʚʥʠʭ ʥʘʧʨʫʞʝʥʴ „  ̔  „ : 

 

„ Ὁ Ͻ‐ ‐ ὛϽ’ ρ Ⱦρ ’ϽὅὸὫ‍ὅὸὫ‍’ , (2.14) 

 

„ Ὓ ὅὸὫ‪„ . (2.15) 

 

ʂʫʪ ‍ ʫ ʨʽʚʥʷʥʥʽ (2.13) ʚʠʟʥʘʯʘʻ ʟʘʢʦʥ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ: ʧʨʠ ʟʥʘʯʝʥʥʽ ‍, 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʜʣʷ ʤʦʜʝʣʽ ʨʽʚʥʠʤ ‪, ʪʝʯʽʷ ʻ ʘʩʦʮʽʡʦʚʘʥʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʧʦʨʽʜ ʚ ʦʙʣʘʩʪʽ ʧʦʟʘʤʝʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. 

ɺʝʣʠʯʠʥʠ ʛʦʣʦʚʥʠʭ ʥʘʧʨʫʞʝʥʴ „  ʽ „  ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʽʜʧʦʚʽʜʥʽ 

ʜʦʩʷʛʥʫʪʦʤʫ ʨʽʚʥʶ ʜʝʬʦʨʤʘʮʽʡ ʪʝʦʨʝʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʜʦ ʷʢʠʭ ʧʨʘʛʥʝ ʯʠʩʝʣʴʥʝ 

ʨʽʰʝʥʥʷ ʥʘ i -ʦʤʫ ʢʨʦʮʽ ʽʪʝʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʂʨʽʤ ʪʦʛʦ, ʚ ʤʦʜʝʣʽ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʣʘʩʪʝʡ 

ʨʦʟʨʠʚʽʚ, ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ ʜʝʬʦʨʤʘʮʽʡ ʨʦʟʪʷʛʥʝʥʥʷ ʟʘ ʫʤʦʚʦʶ (2.14). 

ʈʝʘʣʽʟʦʚʘʥʠʡ ʩʧʽʣʴʥʦ ʟ ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʪʦʜ ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʤʽʮʥʦʩʪʽ ʧʨʠ ʦʮʽʥʮʽ ʩʪʽʡʢʦʩʪʽ ʧʦʨʦʜʥʦʛʦ ʤʘʩʠʚʫ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʢʦʚʟʘʥʥʷ ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʩʪʽʡʢʦʩʪʽ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʙʫʜʴ-ʷʢʠʭ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʛʝʦʤʝʪʨʽʾ ʤʝʭʘʥʽʟʤʫ ʨʫʡʥʫʚʘʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʦʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢʦʝʬʽʮʽʻʥʪ ʩʪʽʡʢʦʩʪʽ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʚʽʜʥʦʰʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʤʽʮʥʦʩʪʽ ˇʨʫʥʪʫ ʜʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʚʘʛʠ: 

 

Ὧ
†̄̑́̎

†̨̟̘̅
Ȣ (2.16) 

 

ʇʨʠ ʧʦʜʘʥʥʽ ʬʦʨʤʫʣʠ (2.16) ʫ ʚʠʛʣʷʜʽ ʩʪʘʥʜʘʨʪʥʦʾ ʫʤʦʚʠ ʂʫʣʦʥʘ-ʄʦʨʘ ʚʦʥʘ 

ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

 

Ὧ
„ẗὸὫ‰ὅ

„ẗὸὫ‰ ὅ
ȟ (2.17) 

 

ʜʝ: ὅ ʽ ‰ ï ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʤʽʮʥʦʩʪʽ ï ʚʽʜʧʦʚʽʜʥʦ ʧʠʪʦʤʝ ʟʯʝʧʣʝʥʥʷ ʽ ʢʫʪ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ; 

„ ï ʬʘʢʪʠʯʥʝ ʥʦʨʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ;  

ὅ ʽ ‰  ï ʧʘʨʘʤʝʪʨʠ ʤʽʮʥʦʩʪʽ, ʟʥʠʞʝʥʽ ʚ ʭʦʜʽ ʨʦʟʨʘʭʫʥʢʫ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ, ʜʦʩʪʘʪʥʽʭ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʚʥʦʚʘʛʠ. 

 

ʇʨʠ ʮʴʦʤʫ ʚ ʫʤʦʚʘʭ ʜʽʾ ʧʦʨʦʚʦʛʦ ʪʠʩʢʫ ʨʦʟʨʘʭʫʥʦʢ ʟʩʫʚʥʦʾ ʤʽʮʥʦʩʪʽ ˇʨʫʥʪʫ 

rt ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʤʽʮʥʦʩʪʽ ʂʫʣʦʥʘ-ʄʦʨʘ, ʧʦʜʘʥʦʛʦ ʫ 

ʚʠʛʣʷʜʽ: 

† „ όϽὸὫ‰ὅ, (2.18) 

 

ʜʝ ό ï ʧʦʨʦʚʠʡ ʪʠʩʢ. 
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ʄʝʪʦʜ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʟʘ ʧʨʠʥʮʠʧʦʤ ʨʦʟʨʘʭʫʥʢʫ ʩʭʦʞʠʡ ʟ ʤʝʪʦʜʦʤ 

ʈ.ʈ. ʏʫʛʘʻʚʘ, ʚʽʜʦʤʠʡ ʫ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. ʇʨʦʛʥʦʟ ʨʫʡʥʫʚʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʦʜʥʦʯʘʩʥʦʛʦ ʟʥʠʞʝʥʥʷ ʦʙʦʭ ʧʦʢʘʟʥʠʢʽʚ ʟʩʫʚʥʦʾ ʤʽʮʥʦʩʪʽ: 

 

ὅ , (2.19) 

 

‰ , (2.20) 

 

ʜʝ Ὧï ʢʦʝʬʽʮʽʻʥʪ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪʫ ʩʪʽʡʢʦʩʪʽ ʚ ʤʦʤʝʥʪ 

ʨʫʡʥʫʚʘʥʥʷ. 

 

ʇʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʻ ʡʦʛʦ ʻʜʥʽʩʪʴ ʟ ʽʥʰʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʥʫʨʝʥʫ 

ʯʘʩʪʠʥʫ ʫʢʦʩʽʚ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʩʪʽʡʢʦʩʪʽ ʥʘ ʩʣʘʙʢʠʭ (ʩʪʠʩʣʠʚʠʭ) ˇʨʫʥʪʘʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʮʝʩʽʚ ʢʦʥʩʦʣʽʜʘʮʽʾ ʦʩʥʦʚʠ ʽ ʡʦʛʦ ʟʤʽʮʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ 

ʨʦʟʨʘʭʫʥʦʢ ʩʪʽʡʢʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʜʣʠʰʢʦʚʦʛʦ ʧʦʨʦʚʦʛʦ ʪʠʩʢʫ, ʱʦ ʬʦʨʤʫʻ 

çʚʽʜʧʽʨè ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʫʢʦʩʽʚ ʽ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʾʭ ʩʪʽʡʢʦʩʪʽ. 

 

2.4.2 ʄʦʜʝʣʽ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʾ ʨʝʯʦʚʠʥ ʫ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʧʦʨʦʜʘʭ. 

ʎʽ ʤʦʜʝʣʽ ʙʫʜʫʶʪʴʩʷ ʷʢ ʯʠʩʝʣʴʥʽ ʘʙʦ ʘʥʘʣʽʪʠʯʥʽ ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʴ 

ʛʝʦʬʽʣʴʪʨʘʮʽʾ ʪʘ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʨʠʩʪʠʭ ʽ ʪʨʽʱʠʥʫʚʘʪʠʭ 

ʧʦʨʦʜʘʭ. ɿʘʛʘʣʴʥʦʶ ʩʭʝʤʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʧʦʩʣʽʜʦʚʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʷ 

ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʽ, ʥʘ ʮʽʡ ʦʩʥʦʚʽ, ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ ʥʘ ʦʩʥʦʚʽ 

ʤʦʜʝʣʽ ʢʦʥʚʝʢʪʠʚʥʦʾ ʜʠʬʫʟʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʙʘʟʦʚʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ 

ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʾ, ʟʘ ʷʢʠʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʩʧʦʨʫʜʘʭ ɻʊʉ. 

ʈʫʭ ʚʦʜʠ ʯʝʨʝʟ ˇʨʫʥʪʠ, ʷʢʠʤʠ ʩʢʣʘʜʝʥʦ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʩʧʦʨʫʜʠ ʽ ʷʢʽ 

ʦʪʦʯʫʶʪʴ ɻʊʉ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʛʽʜʨʘʚʣʽʯʥʦʾ ʪʝʦʨʽʾ 

ʬʽʣʴʪʨʘʮʽʾ [114-117], ʤʦʞʝ ʦʧʠʩʫʚʘʪʠʩʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ: 

ʘ) ʜʣʷ ʙʝʟʥʘʧʽʨʥʦʛʦ ʧʣʘʩʪʘ  
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‬

‬ὼ
ὑά
‬Ὄ

‬ὼ

‬

‬ώ
ὑά
‬Ὄ

‬ώ
ύ ὗ ‘

‬Ὄ

‬ὸ
ȟ (2.21) 

 

ʙ) ʜʣʷ ʥʘʧʽʨʥʦʛʦ ʧʣʘʩʪʘ: 

 

‬

‬ὼ
ὑά
‬Ὄ

‬ὼ

‬

‬ώ
ὑά
‬Ὄ

‬ώ

ὑ

ά
Ὄ Ὄ ὗ –ά

‬Ὄ

‬ὸ
Ȣ (2.22) 

 

ʊʫʪ: H ï ʥʘʧʽʨ (ʨʽʚʝʥʴ) ʧʽʜʟʝʤʥʠʭ ʚʦʜ;  

K ï ʪʝʥʟʦʨ ʢʦʝʬʽʮʽʻʥʪʘ ʬʽʣʴʪʨʘʮʽʾ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ 

ʘʥʽʟʦʪʨʦʧʽʶ ʧʦʨʽʜ; 

w ï ʽʥʬʽʣʴʪʨʘʮʽʡʥʝ ʞʠʚʣʝʥʥʷ; 

Hd ï ʥʘʧʽʨ (ʨʽʚʝʥʴ) ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫ ʥʠʞʥʴʦʤʫ ʚʦʜʦʥʦʩʥʦʤʫ 

ʛʦʨʠʟʦʥʪʽ; 

K¡ ʪʘ m¡ ï ʢʦʝʬʽʮʽʻʥʪ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʧʦʪʫʞʥʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ ʚʦʜʦʪʨʠʚʫ 

ʧʽʜ ʚʦʜʦʥʦʩʥʠʤ ʛʦʨʠʟʦʥʪʦʤ; 

– ὲ‍ ρ ὲ‍ ”Ὣ ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʫʞʥʦʻʤʥʦʩʪʽ 

ʧʣʘʩʪʘ, ʧʨʠʚʝʜʝʥʠʡ ʜʦ ʚʠʩʦʪʠ ʚʦʜʥʦʛʦ ʩʪʦʚʧʘ; 

n ï ʧʦʨʠʩʪʽʩʪʴ ʧʦʨʽʜ; 

bf ʪʘ bs ï ʚʽʜʧʦʚʽʜʥʦ ʩʪʠʩʣʠʚʦʩʪʽ ʨʽʜʠʥʠ ʫ ʧʦʨʘʭ ʪʘ ʩʢʝʣʝʪʫ ˇʨʫʥʪʫ; 

r ï ʛʫʩʪʠʥʘ ʨʽʜʠʥʠ; 

Qi ï ʜʦʜʘʪʢʦʚʽ ʧʦʪʦʢʠ ʚʦʜʠ ʚʽʜ ʪʦʯʢʦʚʠʭ, ʣʽʥʽʡʥʠʭ, ʘʙʦ ʧʣʦʱʠʥʥʠʭ 

ʜʞʝʨʝʣ.  

 

ɺʩʽ ʯʣʝʥʠ ʨʽʚʥʷʥʴ (2.21) ʪʘ (2.22) ʤʘʶʪʴ ʚʠʤʽʨʥʽʩʪʴ ʦʙôʻʤʥʦʾ ʚʠʪʨʘʪʠ. 

ɹʽʣʴʰʽʩʪʴ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʪʝʯʽʡ ʚʩʝʨʝʜʠʥʽ ʪʘ ʥʘʚʢʦʣʦ ɻʊʉ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʦʙʣʠʟʫ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʪʦʤʫ ʜʣʷ ʥʠʭ ʟʘʩʪʦʩʦʚʥʽ ʧʝʨʝʚʘʞʥʦ ʨʽʚʥʷʥʥʷ 

ʙʝʟʥʘʧʽʨʥʦʛʦ ʧʦʪʦʢʫ (2.23). ʅʘ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʩʪʘʚʣʷʪʴʩʷ ʫʤʦʚʠ 

ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ, ʘʙʦ ʪʨʝʪʴʦʛʦ ʨʦʜʫ.  

ʋʤʦʚʘ ʧʝʨʰʦʛʦ ʨʦʜʫ ʚʽʜʧʦʚʽʜʘʻ ʜʦʚʝʨʰʝʥʦʤʫ ʢʦʥʪʘʢʪʫ ʟ ʚʦʜʥʠʤʠ 
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ʦʙôʻʢʪʘʤʠ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʧʦʨʽʚʥʷʥʽ ʟ ʨʦʟʤʽʨʘʤʠ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ: ʨʽʯʢʦʶ, 

ʚʝʣʠʢʠʤ ʩʪʘʚʢʦʤ ʪʦʱʦ. ʈʽʚʝʥʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫ ʚʦʜʦʥʦʩʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʥʘ ʪʘʢʽʡ 

ʤʝʞʽ ʚʚʘʞʘʻʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʟʤʽʥʥʦʤʫ ʫ ʯʘʩʽ ʨʽʚʥʷ ʚʦʜʠ hr ʫ ʪʘʢʠʭ ʦʙôʻʢʪʘʭ. 

ʋʤʦʚʘ ʜʨʫʛʦʛʦ ʨʦʜʫ ʩʪʘʚʠʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʤʝʞʘʭ ʟ ʜʦʜʘʪʢʦʚʠʤʠ 

ʜʞʝʨʝʣʘʤʠ (ʩʚʝʨʜʣʦʚʠʥʠ, ʪʝʭʥʦʛʝʥʥʝ ʽʥʬʽʣʴʪʨʘʮʽʡʥʝ ʞʠʚʣʝʥʥʷ ʟ ʢʘʥʘʣʽʚ, ʩʪʘʚʢʽʚ 

ʥʘʢʦʧʠʯʫʚʘʯʽʚ, ʭʚʦʩʪʦʩʭʦʚʠʱ). ɺʠʪʨʘʪʘ ʚʦʜʠ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʣʽʥʽʡʥʠʭ (ʢʘʥʘʣʽʚ, 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ) ʪʘ ʧʣʦʱʠʥʥʠʭ ʜʞʝʨʝʣ (ʙʘʩʝʡʥʽʚ, ʚʽʜʩʪʽʡʥʠʢʽʚ, ʭʚʦʩʪʦʩʭʦʚʠʱ), 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

 

ὗ ήὰȟ  
 

ὗ ήὊ, 

(2.23) 

 

ʜʝ: ή, ή ï ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʟ ʣʽʥʽʡʥʦʛʦ ʘʙʦ ʧʣʦʱʠʥʥʦʛʦ ʜʞʝʨʝʣʘ; 

ὰ, Ὂ ï ʩʫʤʘʨʥʽ ʜʦʚʞʠʥʠ ʣʽʥʽʡʥʠʭ ʪʘ ʧʣʦʱʠʥʥʠʭ ʜʞʝʨʝʣ ʫ ʤʝʞʘʭ ʙʣʦʢʫ.  

 

ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʫʤʦʚʠ ʜʨʫʛʦʛʦ ʨʦʜʫ ʻ ʤʝʞʘ ʟ ʥʫʣʴʦʚʦʶ ʚʠʪʨʘʪʦʶ: 

ʚʦʜʦʜʽʣ, ʣʽʥʽʷ ʪʝʯʽʾ, ʥʝʧʨʦʥʠʢʥʘ ʩʪʽʥʢʘ ʚ ˇʨʫʥʪʽ. 

ʋʤʦʚʘ ʪʨʝʪʴʦʛʦ ʨʦʜʫ ʩʪʘʚʠʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʢʦʥʪʘʢʪʽ ʧʽʜʟʝʤʥʠʭ ʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ: 

 

ὑ ‌Ὄ Ὄ  ʘʙʦ  Ὄ Ὄ , (2.24) 

 

ʜʝ: s ï ʣʦʢʘʣʴʥʘ ʢʦʦʨʜʠʥʘʪʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʤʝʞʽ ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ; 

  ‌Ⱦὑ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʨʦʥʠʢʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʧʽʜ ʨʽʯʠʱʝʤ. 

 

ʄʽʛʨʘʮʽʷ ʨʦʟʯʠʥʝʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ˇʨʫʥʪʘʭ ʤʦʞʝ ʦʧʠʩʫʚʘʪʠʩʷ 

ʨʽʚʥʷʥʥʷʤ ʢʦʥʚʝʢʪʠʚʥʦʾ ʜʠʬʫʟʽʾ [116, 118-120]: 
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(2.25) 

 

ʊʫʪ: ὺȟὺȟὺ ï ʢʦʤʧʦʥʝʥʪʠ ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʤ/ʜʦʙʫ;  

ὈȟὈȟὈ ï ʢʦʝʬʽʮʽʻʥʪʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ ʜʠʩʧʝʨʩʽʾ (ʢʦʥʚʝʢʪʠʚʥʦʾ 

ʜʠʬʫʟʽʾ), ʤ2/ʜʦʙʫ;  

C ʽ n ï ʤʘʩʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥʠ ʚ ʨʽʜʢʽʡ ʽ ʪʚʝʨʜʽʡ ʬʘʟʘʭ, ʢʛ/ʤ3 

(ʥʘ ʦʜʠʥʠʮʶ ʦʙôʻʤʫ ʨʦʟʯʠʥʫ ʽ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ);  

q ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʜʞʝʨʝʣ ʨʝʯʦʚʠʥʠ, ʢʛ/(ʤ2Öʜʦʙʫ). 

 

ʇʨʦʪʷʛʦʤ ʪʨʠʚʘʣʠʭ ʧʨʦʮʝʩʽʚ ʤʽʛʨʘʮʽʾ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ, ʩʦʨʙʮʽʷ ʨʝʯʦʚʠʥ ʩʪʘʻ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʦʙʦʨʦʪʥʦʶ ʽ ʤʘʻ 

ʨʽʚʥʦʚʘʞʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʤʘʣʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʝʯʦʚʠʥ ʫ ʧʦʨʦʚʦʤʫ ʨʦʟʯʠʥʽ (ʜʦ 10 ʛ/ʣ) ʣʽʥʽʡʥʦʶ ʽʟʦʪʝʨʤʦʶ ɻʝʥʨʽ: 

 

ὔ ὑὅȟ    ὑ ὑ” ρ ὲȟ  (2.26) 

 

ʜʝ: ὑ  ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʧʦʜʽʣʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʯʦʚʠʥʠ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ, 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʦʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʥʴʦʤʫ ʽʥʰʠʭ ʜʦʤʽʰʦʢ ʪʦʱʦ;  

”  ï ʱʽʣʴʥʽʩʪʴ ʩʢʝʣʝʪʘ ˇʨʫʥʪʫ.  

 

ʂʽʣʴʢʽʩʪʴ ʧʦʛʣʠʥʝʥʦʾ ʨʝʯʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ. ʋ 

ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʨʽʚʥʷʥʥʷ (2.24) ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 
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ʜʝ ὲ ὲ ρ ὲὑ  ï ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʾ ʧʦʨʠʩʪʦʩʪʽ, ʱʦ ʚʨʘʭʦʚʫʻ ʣʽʥʽʡʥʫ 

ʦʙʦʨʦʪʥʫ ʨʽʚʥʦʚʘʞʥʫ ʩʦʨʙʮʽʶ. 
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ʇʨʠ ʜʝʩʪʨʫʢʮʽʾ ʨʝʯʦʚʠʥʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʘʜʽʦʘʢʪʠʚʥʦʤʫ ʨʦʟʧʘʜʽ, ʚ ʣʽʚʫ 

ʯʘʩʪʠʥʫ ʨʽʚʥʷʥʥʷ ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ ʜʦʜʘʻʪʴʩʷ ʜʦʙʫʪʦʢ ὲ‗ὅ. 

ɼʣʷ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ, ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʷʢʦʛʦ ʥʘ ʦʜʠʥ-ʜʚʘ 

ʧʦʨʷʜʢʠ ʙʽʣʴʰʽ ʟʘ ʡʦʛʦ ʚʝʨʪʠʢʘʣʴʥʽ ʨʦʟʤʽʨʠ, ʤʦʞʥʘ ʫʩʝʨʝʜʥʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʨʝʯʦʚʠʥʠ ʟʘ ʪʦʚʱʠʥʦʶ ʚʦʜʦʥʦʩʥʦʛʦ ʰʘʨʫ ʽ ʟʘʤʽʩʪʴ (2.27) ʟʘʧʠʩʘʪʠ ʧʨʦʩʪʽʰʝ 

ʜʚʦʚʠʤʽʨʥʝ ʨʽʚʥʷʥʥʷ: 
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‬
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ȟ (2.28) 

 

ʜʝ: ὅ ï ʫʩʝʨʝʜʥʝʥʘ ʫʟʜʦʚʞ ʚʝʨʪʠʢʘʣʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ʫ ʧʦʨʦʚʦʤʫ 

ʨʦʟʯʠʥʽ;  

m ï ʧʦʪʫʞʥʽʩʪʴ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ;  

ήȟȟήȟ ï ʤʘʩʦʧʦʪʦʢʠ ʯʝʨʝʟ ʡʦʛʦ ʚʝʨʭʥʶ ʽ ʥʠʞʥʶ ʤʝʞʽ ï ʧʦʢʨʽʚʣʶ ʪʘ 

ʧʽʜʦʰʚʫ. 

 

ʅʘ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʤʽʛʨʘʮʽʾ ʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʘʜʘʶʪʴʩʷ ʪʘʢʽ 

ʫʤʦʚʠ [116, 118-120]. 

1. ɿʤʽʥʥʘ ʫ ʯʘʩʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘ ʤʝʞʽ G ʦʙʣʘʩʪʽ ʬʽʣʴʪʨʘʮʽʾ: 

 

ὅὼȟώȟᾀȟὸȿ ὅ ὼȟώȟᾀȟὸ (2.29) 

 

ɼʘʥʘ ʫʤʦʚʘ ʩʧʨʘʚʝʜʣʠʚʘ ʫ ʨʘʟʽ ʟʥʘʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʬʽʣʴʪʨʘʮʽʾ, ʢʦʣʠ ʥʘ 

ʚʭʽʜʥʽʡ ʤʝʞʽ ʰʚʠʜʢʦ ʫʪʚʦʨʶʻʪʴʩʷ ʟʦʥʘ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʉɻ, ʘʙʦ ʢʦʣʠ ʟʤʽʥʘ ʫ ʯʘʩʽ 

ʮʽʻʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜʦʤʘ. ʅʘ ʚʠʭʽʜʥʽʡ ʤʝʞʽ ʮʷ ʫʤʦʚʘ ʚʽʜʧʦʚʽʜʘʻ ʤʠʪʪʻʚʦʤʫ 

ʚʽʜʚʝʜʝʥʥʶ ʨʝʯʦʚʠʥʠ ʰʣʷʭʦʤ ʚʠʥʦʩʫ ʪʝʯʽʻʶ ʫ ʚʦʜʦʪʦʮʽ ʘʙʦ ʧʨʠ ʟʥʘʯʥʦʤʫ 

ʨʦʟʙʘʚʣʝʥʥʶ ʫ ʚʦʜʦʡʤʠʱʽ. 

2. ʋʤʦʚʘ ɼʘʥʢʚʝʨʪʩʘïɹʨʝʥʥʝʨʘ ʚʽʜʧʦʚʽʜʘʻ ʙʘʣʘʥʩʫ ʨʝʯʦʚʠʥʠ ʥʘ ʤʝʞʽ, ʢʦʣʠ 

ʧʦʪʽʢ ʨʝʯʦʚʠʥʠ ʟ ʧʦʚʝʨʭʥʝʚʦʛʦ ʚʦʜʦʪʦʢʫ (ʚʦʜʦʡʤʠʱʘ) ʜʦʨʽʚʥʶʻ ʩʫʤʽ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʽ ʜʠʬʫʟʽʡʥʦʛʦ ʧʦʪʦʢʽʚ ʜʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ: 
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Ὀ
‬ὅ

‬ὰ
ὺὅ ὺὅ ́̂ ̏Ὀ

‬ὅ

‬ὰ
ὺὅ ὅ  (2.30) 

 

ʊʫʪ: l ï ʚʝʢʪʦʨ ʥʦʨʤʘʣʽ ʜʦ ʤʝʞʽ G,  

ὺ ï ʰʚʠʜʢʽʩʪʴ ʫʟʜʦʚʞ ʥʘʧʨʷʤʢʫ l.  

 

3. ʋʤʦʚʘ 

‬ὅ

‬ὰ
π (2.31) 

 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʧʘʜʢʫ ʚʠʪʽʢʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʯʝʨʝʟ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ ʥʘ ʜʽʣʷʥʮʽ 

ʚʠʩʦʯʫʚʘʥʥʷ, ʢʦʣʠ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʩʫʮʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʨʝʯʦʚʠʥʘ ʚʠʥʦʩʠʪʴʩʷ 

ʯʝʨʝʟ ʤʝʞʫ ʰʣʷʭʦʤ ʢʦʥʚʝʢʮʽʾ. ʋʤʦʚʘ (2.31) ʤʦʞʝ ʧʨʠʡʤʘʪʠʩʷ ʪʘʢʦʞ ʥʘ ʜʦʩʠʪʴ 

ʚʽʜʜʘʣʝʥʠʭ ʤʝʞʘʭ ʽ ʦʟʥʘʯʘʪʠ ʥʝʟʤʽʥʥʽʩʪʴ ʪʘʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥʠ. 

4. ʅʘ ʤʝʞʽ ʧʦʜʽʣʫ ʜʚʦʭ ʰʘʨʽʚ ˇʨʫʥʪʫ ʘʙʦ ˇʨʫʥʪʫ ʽ ʭʚʦʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʘʜʘʶʪʴʩʷ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽ ʤʘʩʦʧʦʪʦʢʽʚ 

 

ὅ ὅȟ ὲ Ὀȟ
‬ὅ

‬ὼ
ὺȟὅ ὲ Ὀȟ

‬ὅ

‬ὼ
ὺȟὅ ȟ (2.32) 

 

ʘʥʘʣʦʛʽʯʥʦ ʬʦʨʤʫʣʶʻʪʴʩʷ ʫʤʦʚʘ ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʪʦʢʫ ʨʝʯʦʚʠʥʠ ʫʟʜʦʚʞ ʦʩʝʡ ʆʫ 

ʪʘ ʆz. ɯʥʜʝʢʩʘʤʠ ç1è ʽ ç2è ʧʦʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʫ ʜʚʦʭ ʨʽʟʥʠʭ ʧʦʨʦʜʘʭ (ʰʘʨʘʭ). 

ʄʽʛʨʘʮʽʷ ʨʝʯʦʚʠʥ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʦʮʝʩʘʤʠ ʾʭʥʴʦʾ ʜʝʩʪʨʫʢʮʽʾ (ʨʦʟʧʘʜʫ) ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʜʦʯʽʨʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʭʚʦʩʪʦʩʭʦʚʠʱ, 

ʱʦ ʤʽʩʪʷʪʴ ʽʟʦʪʦʧʠ ʣʘʥʮʶʛʽʚ ʨʦʟʧʘʜʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ. ɿʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʽʟʦʪʦʧʫ C1 ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

 

‬ὅ

‬ὸ
‗ὅȟ (2.33) 

 

ʜʝ: ‗ ï ʢʦʥʩʪʘʥʪʘ ʨʦʟʧʘʜʫ, ʜʽʙï1, l1 = ln 2/T1;  

T1 ï ʧʝʨʽʦʜ ʧʽʚʨʦʟʧʘʜʫ ʨʝʯʦʚʠʥʠ.  
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ʂʦʥʮʝʥʪʨʘʮʽʷ C1 ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʷʢʘ ʧʨʦʧʦʨʮʽʡʥʘ ʧʦʪʦʯʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʨʝʯʦʚʠʥʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʜʦʯʽʨʥʴʦʛʦ ʽʟʦʪʦʧʫ ʦʧʠʩʫʻʪʴʩʷ 

ʨʽʚʥʷʥʥʷʤ: 

 

‬ὅ

‬ὸ
‗ὅ ‗ὅȟ (2.34) 

 

ʜʝ l2 ï ʢʦʥʩʪʘʥʪʘ ʨʦʟʧʘʜʫ ʜʦʯʽʨʥʴʦʛʦ ʽʟʦʪʦʧʫ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʘʥʘʣʦʛʽʯʥʦ l1.  

ɿ ʯʘʩʦʤ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʦʯʽʨʥʴʦʾ ʨʝʯʦʚʠʥʠ ʤʦʞʝ ʟʨʦʩʪʘʪʠ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʾʾ 

ʫʙʫʚʘʥʥʷ ‗ὅ ʤʝʥʰʘ ʟʘ ‗ὅ ï ʰʚʠʜʢʽʩʪʴ ʾʾ ʫʪʚʦʨʝʥʥʷ ʧʨʠ ʨʦʟʧʘʜʽ ʤʘʪʝʨʠʥʩʴʢʦʾ 

ʨʝʯʦʚʠʥʠ. ɺʽʜʧʦʚʽʜʥʽ ʜʦʜʘʥʢʠ ʜʦʜʘʶʪʴʩʷ ʜʦ ʣʽʚʦʾ ʯʘʩʪʠʥʠ ʨʽʚʥʷʥʴ (2.33)ï(2.34). 

ʇʽʜ ʯʘʩ ʤʽʛʨʘʮʽʾ ʫ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʧʦʨʦʜʘʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ. ɿʦʢʨʝʤʘ, ʨʦʟʯʠʥʝʥʥʷ ʽ ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

 

µN/µt = g (ʉ ï ʉmax) N b, (2.25) 

 

ʜʝ: Cmax ï ʢʦʥʮʝʥʪʨʘʮʽʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽʡ ʨʦʟʯʠʥʥʦʩʪʽ 

ʨʝʯʦʚʠʥʠ;  

a, b, g ï ʝʤʧʽʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ.  

 

ɿ ʨʽʚʥʷʥʥʷ (2.35) ʚʠʧʣʠʚʘʻ, ʱʦ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʝʯʦʚʠʥʠ 

ʚ ʨʦʟʯʠʥʽ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ Cmax ʧʦʯʠʥʘʻʪʴʩʷ ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʪʘ ʚʠʧʘʜʽʥʥʷ 

ʦʩʘʜʫ (µN/µt > 0) ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʗʢʱʦ ʞ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ʚ ʨʦʟʯʠʥʽ ʉ ʤʝʥʰʘ ʟʘ Cmax (µN/µt < 0), ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʯʠʥʝʥʥʷ ʢʨʠʩʪʘʣʽʚ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʚʦʜʥʦʾ ʤʽʛʨʘʮʽʾ ʫ ˇʨʫʥʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʯʠʩʝʣʴʥʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ. ʉʝʨʝʜ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʫ ʧʽʜʟʝʤʥʽʡ 

ʛʽʜʨʦʜʠʥʘʤʽʮʽ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʠ ʤʝʪʦʜʠ ʩʢʽʥʯʝʥʥʠʭ ʨʽʟʥʠʮʴ 

(ʄʉʈ) ʪʘ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʂɽ). ʇʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʽ 

ʄʂɽ ʚ ʟʘʜʘʯʘʭ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʾ ʧʦʜʽʙʥʽ ʜʦ ʪʠʭ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʜʘʯ 
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ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ (ʨʦʟʜʽʣ 2.4.1). ɼʣʷ ʛʝʦʬʽʣʴʪʨʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʾ 

ʨʝʯʦʚʠʥ ʽ ʪʝʧʣʘ ʚʦʥʠ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʫ [120]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʝʨʽʚʥʦʤʽʨʥʦʾ, ʷʢ 

ʧʨʘʚʠʣʦ, ʪʨʠʢʫʪʥʦʾ ʩʽʪʢʠ ʚ ʄʂɽ, ʧʨʠ ʧʦʙʫʜʦʚʽ ʤʦʜʝʣʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʉʈ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʘ ʩʽʪʢʘ, ʱʦ ʩʧʨʦʱʫʻ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ [73]. 

ɸʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ (ʜʞʝʨʝʣ ʪʘ ʩʪʦʢʽʚ, ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʨʦʟʜʽʣʝʥʥʷ 

ʟʤʽʥʥʠʭ ʪʦʱʦ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʴ ʬʽʣʴʪʨʘʮʽʾ ʪʘ 

ʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ, ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʠʩʘʥʽ ʷʢ ʧʝʚʥʽ ʬʦʨʤʫʣʠ 

ʘʙʦ ʚ ʽʥʪʝʛʨʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ (ʚ ʢʚʘʜʨʘʪʫʨʘʭ) [115-118]. 

ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʜʽʣʷʥʢʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ɻʊʉ: ʩʪʫʧʝʥʝʤ ʦʜʥʦʨʽʜʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʤʘʩʠʚʫ, ʦʙʩʷʛʦʤ ʜʘʥʠʭ, 

ʱʦ ʦʧʠʩʫʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʜ, ʤʽʥʣʠʚʽʩʪʶ ʤʝʞʦʚʠʭ ʫʤʦʚ ʫ ʯʘʩʽ ʡ ʧʨʦʩʪʦʨʽ, 

ʬʦʨʤʦʶ ʦʙʣʘʩʪʽ. ɿʘʛʘʣʴʥʠʤ ʧʽʜʭʦʜʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ (ʄʂɽ 

ʪʘ ʄʉʈ). ɸʣʝ ʟʘʚʜʷʢʠ ʬʽʣʴʪʨʘʮʽʡʥʽʡ ʪʘ ʛʝʦʤʽʛʨʘʮʽʡʥʽʡ ʩʭʝʤʘʪʠʟʘʮʽʾ, ʧʨʠʥʮʠʧʠ 

ʷʢʦʾ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚ [117, 118], ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʚʽʣʴʥʽ ʚʽʜ ʧʦʭʠʙʦʢ ʘʧʨʦʢʩʠʤʘʮʽʾ ʥʘ ʩʽʪʮʽ, ʻ ʤʝʥʰ ʚʠʪʨʘʪʥʠʤʠ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʤʦʜʝʣʝʡ, ʦʩʢʽʣʴʢʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥʴ ʧʽʜʟʝʤʥʠʭ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʨʝʯʦʚʠʥ ʚʦʜ ʣʠʰʝ ʚ ʮʝʥʪʨʘʭ ʙʣʦʢʽʚ, ʘ ʰʚʠʜʢʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʤʘʩʦʧʦʪʦʢʠ ï ʥʘ 

ʤʝʞʘʭ ʙʣʦʢʽʚ, ʪʦʜʽ ʷʢ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʮʠʭ 

ʚʝʣʠʯʠʥ ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʦʙʣʘʩʪʽ. ɸʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ 

ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʠʭ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ, ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʚʯʝʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʯʠʩʝʣʴʥʠʭ ʤʦʜʝʣʝʡ. 

ʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʥʘʣʽʪʠʯʥʠʭ, ʤʘʶʪʴ ʧʦʭʠʙʢʫ, ʧʦʚôʷʟʘʥʫ ʟ 

ʘʧʨʦʢʩʠʤʘʮʽʻʶ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʩʽʪʮʽ. ʆʜʥʘʢ ʚʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ ʛʝʦʬʽʣʴʪʨʘʮʽʶ ʽ ʤʽʛʨʘʮʽʶ ʨʝʯʦʚʠʥ ʚ ʦʙʣʘʩʪʷʭ ʩʢʣʘʜʥʦʾ 

ʬʦʨʤʠ ʡ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʻ ʜʦʮʽʣʴʥʠʤ ʟʘ ʫʤʦʚ ʜʦʩʪʘʪʥʴʦʾ ʚʠʚʯʝʥʦʩʪʽ ʦʙʣʘʩʪʽ, ʾʾ 

ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʩʫʪʪʻʚʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ. 
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2.5 ɺʠʩʥʦʚʢʠ ʜʦ ʈʦʟʜʽʣʫ 2 

 

1. ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʋʢʨʘʾʥʠ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʙʽʣʴʰ 

ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʦʙʚʦʜʥʝʥʥʷ ʽ 

ʬʽʣʴʪʨʘʮʽʾ ʚ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙʘʭ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʭ ʽ ʮʠʚʽʣʴʥʠʭ ɻʊʉ. ʎʝʡ 

ʢʦʤʧʣʝʢʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʢʪʨʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ ʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, 

ʜʦʜʘʪʢʦʚʦ ʜʣʷ ʭʚʦʩʪʦʩʭʦʚʠʱ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ 

ʨʘʜʽʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ. ʂʦʤʙʽʥʘʮʽʷ ʤʝʪʦʜʽʚ ʇɯɽʄʇɿ ʪʘ ɺɽɿ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ 

ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʜʽʣʷʥʦʢ ʧʽʜʚʠʱʝʥʦʛʦ ʦʙʚʦʜʥʝʥʥʷ ʧʦʨʽʜ ʽ ʧʨʠʭʦʚʘʥʠʭ ʟʦʥ 

ʬʽʣʴʪʨʘʮʽʾ ʢʨʽʟʴ ʪʽʣʦ ʜʘʤʙʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ʛʨʫʥʪʦʚʠʭ ʚʦʜ 

ʪʘ ʚʠʜʽʣʝʥʠʭ ʟʦʥ ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʦʟʯʠʥʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʨʘʜʽʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ. 

2. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʟʘ ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʘʥʠʤʠ ʟʦʥ ʦʙʚʦʜʥʝʥʥʷ ʽ 

ʬʽʣʴʪʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʟʘʣʷʛʘʥʥʷ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʟʘʚʽʨʷʣʠʩʴ ʙʫʨʽʥʥʷʤ 

ʩʚʝʨʜʣʦʚʠʥ ʟ ʚʽʜʙʦʨʦʤ ʟʨʘʟʢʽʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʫ, ʚʦʣʦʛʦʩʪʽ ʪʘ 

ʤʽʮʥʦʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ. 

3. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʥʘ ʧʨʘʢʪʠʮʽ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʽʡʢʦʩʪʽ ʛʨʝʙʝʣʴ ʭʚʦʩʪʦʩʭʦʚʠʱ ʪʘ ʽʥʰʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʥʘ 

ʦʩʥʦʚʽ ʨʽʚʥʷʥʴ ʤʝʭʘʥʽʢʠ ˇʨʫʥʪʽʚ ʻ ʤʝʪʦʜ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʂɽ). ʉʪʚʦʨʝʥʘ ʥʘ 

ʮʽʡ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʦ ʚʽʜʪʚʦʨʶʻ ʧʦʚʝʜʽʥʢʫ ʧʨʫʞʥʦʛʦ ʪʘ 

ʞʦʨʩʪʢʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʥʫʪʨʽʰʥʽʤ ʪʝʨʪʷʤ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʪʝʦʨʽʾ 

ʧʨʫʞʥʦʩʪʽ ʪʘ ʪʝʦʨʽʾ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ. ɺʠʢʦʨʠʩʪʘʥʠʡ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʝʪʦʜ 

ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʮʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʥʫʨʝʥʫ ʯʘʩʪʠʥʫ ʫʢʦʩʽʚ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʩʪʽʡʢʦʩʪʽ ʥʘ ʩʣʘʙʢʠʭ (ʩʪʠʩʣʠʚʠʭ) ˇʨʫʥʪʘʭ, ʢʦʥʩʦʣʽʜʘʮʽʶ ʦʩʥʦʚʠ, 

ʾʾ ʟʤʽʮʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʜʣʠʰʢʦʚʠʡ ʧʦʨʦʚʠʡ ʪʠʩʢ, ʱʦ ʬʦʨʤʫʻ çʚʽʜʧʽʨè ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʫʢʦʩʽʚ ʽ ʟʥʠʞʫʻ ʾʭ ʩʪʽʡʢʽʩʪʴ. 

4. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʚʦʜʥʦʾ ʤʽʛʨʘʮʽʾ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʘʭ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱ ʪʘ ʽʥʰʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʯʠʩʝʣʴʥʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ. ʉʝʨʝʜ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ 



91 

ʥʘʙʫʣʠ ʤʝʪʦʜʠ ʩʢʽʥʯʝʥʥʠʭ ʨʽʟʥʠʮʴ (ʄʉʈ) ʪʘ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʂɽ), ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʢʨʘʱʝ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʥʝʦʜʥʦʨʽʜʥʽ ʦʙʣʘʩʪʽ ʥʝʨʝʛʫʣʷʨʥʦʾ ʬʦʨʤʠ. 

ʇʝʨʝʚʘʛʦʶ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ (ʜʞʝʨʝʣ ʪʘ ʩʪʦʢʽʚ, ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʪʦʱʦ) ʻ ʧʨʦʩʪʽʰʽ ʩʧʦʩʦʙʠ ʨʦʟʨʘʭʫʥʢʫ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʾ (ʝʣʝʤʝʥʪʘʨʥʽ ʯʠ 

ʩʧʝʮʽʘʣʴʥʽ ʬʫʥʢʮʽʾ ʘʙʦ ʽʥʪʝʛʨʘʣʠ ʚʽʜ ʥʠʭ), ʷʢʽ ʚʽʣʴʥʽ ʚʽʜ ʧʦʭʠʙʦʢ ʘʧʨʦʢʩʠʤʘʮʽʾ ʥʘ 

ʩʽʪʮʽ, ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʦʯʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʯʘʩʪʦ ʻ ʜʦʩʪʘʪʥʴʦʶ, ʟʚʘʞʘʶʯʠ ʥʘ, ʷʢ ʧʨʘʚʠʣʦ, 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʝʪʘʣʴʥʫ ʛʝʦʣʦʛʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʫ ʧʘʨʘʤʝʪʨʠʟʘʮʽʶ ʪʘ ʙʘʟʫ ʜʘʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠ ʥʝʨʝʛʫʣʷʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ.  
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ʈʆɿɼɯʃ 3 

ʅɸʋʂʆɺʆ-ʊɽʍʅɯʏʅɯ ɿɸʉɸɼʀ ʋʇʈɸɺʃɯʅʅʗ ɽʂʆʃʆɻɯʏʅʆʖ 

ɹɽɿʇɽʂʆʖ ɻɯɼʈʆʊɽʍʅɯʏʅʀʍ ʉʇʆʈʋɼ ɻɯʈʅʀʏʆʇʈʆʄʀʉʃʆɺʆɻʆ 

ʂʆʄʇʃɽʂʉʋ 

 

 

ʋ 2013 ʨʦʮ ̔ ʦʧʫʙʣʽʢʦʚʘʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʜʦʢʫʤʝʥʪ çɺʦʜʥʘ ʙʝʟʧʝʢʘ ʪʘ 

ɻʣʦʙʘʣʴʥʠʡ ʧʦʨʷʜʦʢ ʜʝʥʥʠʡ ʫ ʩʬʝʨʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚè, ʷʢʽʡ ʧʽʜʛʦʪʫʚʘʣʘ ʈʦʙʦʯʘ 

ʛʨʫʧʘ ʆʆʅ çɺʦʜʘ ʟ ʧʠʪʘʥʴ ʚʦʜʥʦʾ ʙʝʟʧʝʢʠè, ʚ ʷʢʦʤʫ ʥʘʜʘʻʪʴʩʷ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ 

ɺʦʜʥʘ ʙʝʟʧʝʢʘ ï ʮʝ çéʟʜʘʪʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʣʠʡ ʜʦʩʪʫʧ ʜʦ 

ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʧʨʠʡʥʷʪʥʦʾ ʷʢʦʩʪʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʟʘʩʦʙʽʚ ʜʦ ʽʩʥʫʚʘʥʥʷ, 

ʜʦʙʨʦʙʫʪʫ ʣʶʜʠʥʠ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʚʦʜʦʶ, ʪʘ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʚʦʜʦʶ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʤʠʨʫ ʪʘ ʧʦʣʽʪʠʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽè1. ɺ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʥʝʘʙʠʷʢʘ ʨʦʣʴ ʚʽʜʚʝʜʝʥʘ ʟʘʭʠʩʪʫ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘʣʝ ʡ ʪʝʨʠʪʦʨʽʡ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʥʥʶ 

ʧʨʦʷʚʘʤ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʦʜʦʶ ʪʘ ʨʽʜʠʥʘʤʠ ʥʘ ʾʾ ʦʩʥʦʚʽ. 

ɸʚʘʨʽʾ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʤʦʞʫʪʴ ʟʘʚʜʘʪʠ ʙʘʛʘʪʦʤʽʣʴʡʦʥʥʠʭ ʟʙʠʪʢʽʚ, ʪʘ 

ʚʠʪʨʘʪʠ ʥʘ ʧʦʜʦʣʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʧʝʨʝʚʠʱʫʶʪʴ ʚʠʪʨʘʪʠ 

ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʦʙôʻʢʪʽʚ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʟ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʅʉ [121]. 

ʅʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʩʧʦʨʫʜʘʭ, ʘ ʪʘʢʦʞ ʾʭʥʷ ʪʦʢʩʠʯʥʽʩʪʴ ʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʻ ʚʥʫʪʨʽʰʥʽʤʠ 

ʯʠʥʥʠʢʘʤʠ ʟʘʛʨʦʟʠ. ʋ ʧʦʻʜʥʘʥʥʽ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ ʮʽ ʦʙʩʪʘʚʠʥʠ 

ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

 

1 URL: https://sdg.iisd.org/news/un-water-brief-defines-water-security/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 4.12.2025). 
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3.1 ʊʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘ ʥʝʘʢʪʠʚʥʦʛʦ (ʥʝʜʽʶʯʦʛʦ) ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ çɼʥʽʧʨʦʚʩʴʢʝè 

 

ʆʜʥʠʤ ʟ ʪʝʭʥʦʛʝʥʥʦ-ʥʘʧʨʫʞʝʥʠʭ ʤʽʩʪ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ 

ʤ. ʂʘʤôʷʥʩʴʢʝ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʪʫʞʥʠʡ ʧʨʦʤʠʩʣʦʚʠʡ 

ʢʦʤʧʣʝʢʩ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʤʽʩʪʘ, ʘ ʡ ʥʘ 

ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʦʙʣʘʩʪʽ ʪʘ ʢʨʘʾʥʽ ʚ ʮʽʣʦʤʫ. ʊʝʭʥʦʛʝʥʥʽ ʛʝʦʭʽʤʽʯʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ, ʨʘʜʽʘʮʽʡʥʘ ʩʧʘʜʱʠʥʘ ï 

ʦʜʥʽ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʤʽʩʪʘ. ʅʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ 

ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʴʰʝ 50-ʪʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʤʝʪʘʣʫʨʛʽʡʥʦʾ, ʭʽʤʽʯʥʦʾ, ʢʦʢʩʦʭʽʤʽʯʥʦʾ, ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ, 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʘ ʽʥʰʠʭ, ʜʝʷʢʽ ʟ ʥʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ [122]. 

ʆʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʽʜʭʦʜʽʚ. ʎʝ ʟʘʣʠʰʢʠ ʫʨʘʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ɺʠʨʦʙʥʠʯʦʛʦ 

ʦʙôʻʜʥʘʥʥʷ çʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ʭʽʤʽʯʥʠʡ ʟʘʚʦʜè (ɺʆ çʇʍɿè), ʟʘʣʠʰʢʠ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʮʝʭʽʚ ʧʝʨʝʨʦʙʢʠ ʘʤʽʘʢʫ ʇɸʊ çɼʥʽʧʨʦɸʟʦʪè ʪʘ ʽʥʰʽ [122, 123]. 

ʉʧʘʜʱʠʥʘ ʫʨʘʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ɺʆ çʇʍɿè ʧʝʨʽʦʜʫ 1948-1991 ʨʦʢʽʚ ï 

ʟʦʢʨʝʤʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʪʘ ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ï ʚʠʩʪʫʧʘʻ ʪʨʠʚʘʣʠʤ ʯʠʥʥʠʢʦʤ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʷʚʥʠʡ ʨʽʚʝʥʴ ʦʧʨʦʤʽʥʝʥʥʷ 

ʧʝʨʩʦʥʘʣʫ ʪʘ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʪʚʦʨʶʻ ʩʫʪʪʻʚʽ ʨʠʟʠʢʠ ʜʣʷ ʾʭʥʴʦʛʦ ʟʜʦʨʦʚ'ʷ, 

ʟʫʤʦʚʣʶʶʯʠ ʩʪʽʡʢʝ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

ɿ ʤʝʪʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ ʫʨʘʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʢʦʣʠʰʥʴʦʛʦ ɺʆ çʇʍɿè, 

ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦ-ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʨʦʙʽʪ ʥʘ ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʜʽʘʮʽʻʶ 

ʪʝʨʠʪʦʨʽʷʭ, ʘ ʪʘʢʦʞ ʤʝʥʝʜʞʤʝʥʪʫ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʫʨʘʥʦʚʠʭ ʨʫʜ ʥʘʢʘʟʦʤ 

ʄʽʥʧʘʣʠʚʝʥʝʨʛʦ ʋʢʨʘʾʥʠ ʚʽʜ 13.12.2000 ʨ. ʩʪʚʦʨʝʥʦ ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

çɹʘʨôʻʨè (ɼʇ çɹʘʨôʻʨè). ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʥʘʩʣʽʜʦʢ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʢʦʣʠʰʥʴʦʛʦ ɺʆ çʇʍɿè, ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʨʘʜʽʘʮʽʡʥʠʤ 

ʩʪʘʥʦʤ ʦʙôʻʢʪʽʚ ʟ ʧʝʨʝʨʦʙʢʠ ʫʨʘʥʦʚʠʭ ʽ ʪʦʨʽʻʚʠʭ ʨʫʜ ʮʴʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʦʙôʻʜʥʘʥʥʷ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʙʘʣʘʥʩʽ ɼʇ çɹʘʨôʻʨè, ʟʜʽʡʩʥʝʥʥʷ 
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ʪʝʭʥʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʪʘ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʫ ʙʝʟʧʝʯʥʠʡ 

ʩʪʘʥ [122]. ɿ ʦʛʣʷʜʫ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʽʚ, ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʘʤʙ ʥʘ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ çɼʥʽʧʨʦʚʩʴʢʝè ʪʘ ʉʫʭʘʯʽʚʩʴʢʝ [105, 124, 125, 126, 123, 127].  

 

3.1.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʭʚʦʩʪʦʩʭʦʚʠʱʝ çɼʥʽʧʨʦʚʩʴʢʝè. 

 

ʍʚʦʩʪʦʩʭʦʚʠʱʝ çɼʥʽʧʨʦʚʩʴʢʝè ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʟʘʧʣʘʚʥʽʡ ʯʘʩʪʠʥʽ ʧʨʘʚʦʛʦ 

ʙʝʨʝʛʘ ʉʝʨʝʜʥʴʦʜʥʽʧʨʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ, ʥʘ ʚʽʜʩʪʘʥʽ ʙʣʠʟʴʢʦ 1 ʢʤ ʚʽʜ ʣʽʥʽʾ 

ʫʨʽʟʫ ʚʦʜʠ. ɻʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨ. ʂʦʥʦʧʣʷʥʢʘ, 

ʷʢʘ ʦʛʠʥʘʻ ʡʦʛʦ ʟ ʧʽʚʜʝʥʥʦʛʦ ʪʘ ʟʘʭʽʜʥʦʛʦ ʙʦʢʽʚ ʽ ʻ ʧʨʘʚʦʶ ʧʨʠʪʦʢʦʶ ɼʥʽʧʨʘ. 

ɿ ʧʽʚʥʦʯʽ ʜʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʧʨʠʤʠʢʘʶʪʴ ʚʽʜʩʪʽʡʥʠʢʠ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

(ʨʘʥʽʰʝ ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʦʛʦ) ʢʦʢʩʦʭʽʤʽʯʥʦʛʦ ʟʘʚʦʜʫ (ɼʂʍɿ), ʟ ̔ ʩʭʦʜʫ ï 

ʚʽʜʩʪʽʡʥʠʢ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʙʽʥʘʪʫ çʂʘʤʝʪ-ʉʪʘʣʴè (ʨʘʥʽʰʝ 

ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʠʡ ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʢʦʤʙʽʥʘʪ ï ɼʄʂɼ) ʽ ʰʣʘʤʦʚʽ ʚʽʜʚʘʣʠ ɼʂʍɿ. 

ʍʚʦʩʪʦʩʭʦʚʠʱʝ ʧʦʙʫʜʦʚʘʥʝ ʥʘ ʧʨʘʚʽʡ ʟʘʙʦʣʦʯʝʥʽʡ ʟʘʧʣʘʚʥʽʡ ʪʝʨʘʩʽ ʨ. 

ɼʥʽʧʨʦ ʫ ʤʽʞʨʽʯʯʽ ɼʥʽʧʨʦ ï ʂʦʥʦʧʣʷʥʢʘ, ʷʢʘ ʤʘʣʘ ʚʠʩʦʪʥʫ ʚʽʜʤʽʪʢʫ 51-53 ʤ 

(ʨʠʩ.3.1). ɿʘ ʙʫʜʦʚʦʶ ʭʚʦʩʪʦʩʭʦʚʠʱʝ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ ʨʽʚʥʠʥʥʦ-ʥʘʣʠʚʥʦʛʦ 

ʪʠʧʫ ʪʘ ʩʧʦʨʫʜʞʝʥʦ ʰʣʷʭʦʤ ʫʪʚʦʨʝʥʥʷ ʢʦʪʣʦʚʘʥʫ ʜʦ ʚʽʜʤʽʪʢʠ 48 ʤ ʪʘ ʥʘʩʠʧʦʤ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʫ ʟʘʭʠʩʥʠʭ ʜʘʤʙ. ʇʨʦʪʷʞʥʽʩʪʴ ʧʝʨʠʤʝʪʨʫ ʮʠʭ ʜʘʤʙ ï 3,99 ʢʤ, 

ʧʣʦʱʘ ʯʘʰʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ï 0,73 ʢʤ2. ɿʘʭʠʩʥʘ ʜʘʤʙʘ ʟʚʝʜʝʥʘ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ 

ʧʽʩʢʘʭ ʽ ʩʫʛʣʠʥʢʘʭ ʽ ʚ ʧʝʨ̔ ʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʥʘʨʦʱʫʚʘʣʘʩ,ɹ 

ʟʤʽʥʶʶʯʠʩʴ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʪʠʥʽ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʫʨʘʥʦʚʦʾ ʨʫʜʠ ʚ ʭʚʦʩʪʦʩʭʦʚʠʱʝ 

ʧʨʦʚʦʜʠʣʦʩ ɹʩʧʦʩʦʙʦʤ ʛʽʜʨʦʥʘʤʠʚʫ ʟ 1954 ʧʦ 1968 ʨʨ.. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʤ ʥʘ 

ʩʴʦʛʦʜʥʽ ʟʘʩʢʣʘʜʦʚʘʥʦ ʙʣʠʟɹ ʢʦ 12 ʤʣʥ ʪ (5,8 ʤʣʥ ʤ3) ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʫʨʘʥʦʚʦ ʾ

ʩʠʨʦʚʠʥʠ. ʇʦʚʝʨʭʥʷ ʭʚʦʩʪʽʚ ʧʝʨʝʨʦʙʢʠ ʫʨʘʥʦʚʠʭ ʨʫʜ ʧʦʢʨʠʪʘ ʰʘʨʦʤ ʬʦʩʬʦʛʽʧʩʫ 

ʟʘʚʪʦʚʰʢʠ ʚʽʜ 0,5 ʜʦ 13,5 ʤʝʪʨʘ ʟʛʽʜʥʦ ʟ ʪʝʭʥʦʨʦʙʦʯʠʤ ʧʨʦʻʢʪʦʤ ˉ 76-ʊ-3110, 

ʨʦʟʨʦʙʣʝʥʠʤ ʆʨʛʙʫʜʅɺɯʧʨʦʻʢʪ ʫ 1976 ʨ. ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʭʦʜʞʝʥʥʶ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʚʽʪʨʦʚʦʤʫ ʨʦʟʥʝʩʝʥʥʽ ʧʠʣʫ 
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(ʨʠʩ. 3.2). ɺʽʜʩʠʧʘʥʥʷ ʬʦʩʬʦʛʽʧʩʫ ʧʨʠʧʠʥʝʥʝ ʚ 1989ʨ.; ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ 

ʪʝʨʠʪʦʨʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʟʘʩʠʧʘʥʘ ʚʫʛʣʠʩʪʠʤʠ ʰʣʘʢʘʤʠ ʪʘ ʚʽʜʭʦʜʘʤʠ 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʙʽʥʘʪʫ ʙʝʟ ʧʨʦʻʢʪʫ [124]. ʋ ʜʘʥʠʡ ʯʘʩ ʩʭʽʜʥʘ ʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ 

ʜʽʣʷʥʢʘ ʟʘʭʠʩʥʦʾ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʧʨʦʪʷʞʥʽʩʪʶ ʜʦ 1600 ʤ ʟʘʩʠʧʘʥʘ ʰʘʨʦʤ 

ʚʽʜʭʦʜʽʚ ʢʦʢʩʦʭʽʤʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʫʞʥʽʩʪʶ 7-22 ʤ.  

 

 
ʈʠʩʫʥʦʢ 3.1 ï ʌʨʘʛʤʝʥʪ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ ʅʽʤʝʮʴʢʦʛʦ ʛʝʥʝʨʘʣʴʥʦʛʦ 

ʰʪʘʙʫ, ʜʘʪʦʚʘʥʦʾ 1942 ʨ., ʟ ʢʦʥʪʫʨʦʤ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè ʽ ʢʦʥʪʫʨʦʤ 

ʩʫʯʘʩʥʦʾ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʨ. ɼʥʽʧʨʦ 

 

 
ʈʠʩʫʥʦʢ 3.2 ï ɸʝʨʦʬʦʪʦʟʥʽʤʦʢ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè, 1977 ʨʽʢ 

 

ɿʘ ʜʘʥʠʤʠ [128], ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʜʽʣʷʥʢʘ ʜʘʤʙʠ ʤʘʻ ʜʚʦʭ'ʷʨʫʩʥʠʡ ʧʨʦʬʽʣʴ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʩʭʽʜʥʘ ʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʜʽʣʷʥʢʠ ʟʘʛʘʣʴʥʦʶ ʧʨʦʪʷʞʥʽʩʪʶ ʙʣʠʟʴʢʦ 

1600 ʤ ʧʦʭʦʚʘʥʘ ʧʽʜ ʚʽʜʚʘʣʦʤ ʰʣʘʢʫ ɼʂʍɿ. ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʛʨʝʙʝʥʷ 

ʟʤʽʥʶʶʪʴʩʷ ʚ ʤʝʞʘʭ 63,5-64,0 ʤ, ʙʝʨʤʠ ï 61,1 - 61,3 ʤ. ʐʠʨʠʥʘ ʜʘʤʙ ʧʦ ʛʨʝʙʝʥʶ 

ʜʦʩʷʛʘʻ 10 ʤ; ʟʘ ʙʝʨʤʦʶ ï 30 ʤ. ʇʦ ʛʨʝʙʝʥʶ ʧʨʦʭʦʜʠʪʴ ʙʝʪʦʥʥʘ ʜʦʨʦʛʘ (ʨʠʩ. 3.3). 
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ʈʠʩʫʥʦʢ 3.3 ï ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè ʟʘ ʜʘʥʠʤʠ 

ʽʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʫ Google Earth 

 

ɿʘʭʽʜʥʘ ʜʽʣʷʥʢʘ ʜʘʤʙʠ ï ʜʚʦʭ'ʷʨʫʩʥʦʛʦ ʧʨʦʬʽʣʶ, ʟ ʘʙʩʦʣʶʪʥʠʤʠ ʚʽʜʤʽʪʢʘʤʠ 

ʛʨʝʙʝʥʶ 62,27-64,42 ʤ. ʐʠʨʠʥʘ ʛʨʝʙʝʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 9 ʜʦ 18 ʤ. ɸʙʩʦʣʶʪʥʽ 

ʚʽʜʤʽʪʢʠ ʧʦʚʝʨʭʥʽ ʙʝʨʤʠ ï 60,15-61,3 ʤ, ʾʾ ʰʠʨʠʥʘ ʚʘʨʽʶʻ ʚʽʜ 18 ʜʦ 30 ʤ. ʇʦ ʙʝʨʤʽ 

ʧʨʦʢʣʘʜʝʥʘ ʟʘʣʽʟʥʠʮʷ, ʧʦ ʛʨʝʙʝʥʶ ʜʘʤʙʠ ï ʟʘʙʝʪʦʥʦʚʘʥʝ ʧʦʣʦʪʥʦ ʘʚʪʦʰʣʷʭʫ. 

ʇʽʚʜʝʥʥʘ ʜʽʣʷʥʢʘ ʜʘʤʙʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʚʦʭ ʽ ʪʨʠʷʨʫʩʥʠʤ ʧʨʦʬʽʣʝʤ. 

ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʛʨʝʙʝʥʷ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 60,15 ʜʦ 62,8 ʤ, ʙʝʨʤ ï ʚʽʜ 54,6 ʜʦ 

59,4 ʤ. ʐʠʨʠʥʘ ʛʨʝʙʝʥʷ 4-10 ʤ, ʙʝʨʤ ï ʚʽʜ 3 ʜʦ 10 ʤ. ʇʦ ʙʝʨʤʽ ʜʘʤʙʠ ʙʫʣʘ 

ʧʨʦʢʣʘʜʝʥʘ ʚʽʪʢʘ ʟʘʣʽʟʥʠʮʽ, ʷʢʘ ʟʘʨʘʟ ʨʦʟʽʙʨʘʥʘ, ʨʝʡʢʠ ʪʘ ʰʧʘʣʠ ʚʠʣʫʯʝʥʽ, ʘʣʝ 

ʛʨʘʥʽʪʥʦ-ʱʝʙʝʥʝʚʠʡ ʙʘʣʘʩʪ ʟʘʣʠʰʠʚʩʷ. 

ʉʪʘʪʫʩ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʷʢ ʦʙôʻʢʪʫ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʩʧʦʥʫʢʘʚ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʫʩʽʭ ʙʦʢʽʚ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ ʤʦʤʝʥʪʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʩʪʘʥʫ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʭʦʜʽʚ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʽ ʯʠʩʣʝʥʥʽ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʤʘʣʠ ʟʘ ʤʝʪʫ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ, ʘʣʝ ʚ ʟʚôʷʟʢʫ ʟ ʣʽʢʚʽʜʘʮʽʻʶ ɺʆ çʇʍɿè ʪʘ ʩʪʚʦʨʝʥʥʶ ʥʘ ʡʦʛʦ ʙʘʟʽ ɼʇ 

çɹʘʨôʻʨè ʙʘʛʘʪʦ ʤʘʪʝʨʽʘʣʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʘ ʪʘ ʚʠʨʦʙʥʠʯʘ 

ʜʦʢʫʤʝʥʪʘʮʽʷ ʧʦ ʮʴʦʤʫ ʦʙôʻʢʪʫ ʙʫʣʦ ʚʪʨʘʯʝʥʦ. ʊʦʤʫ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ 

ʚʽʜʥʦʚʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè, ʚ ʷʢʠʭ ʙʨʘʣʠ ʫʯʘʪʴ 

ʙʘʛʘʪʦ ʷʢ ʥʘʫʢʦʚʠʭ, ʪʘʢ ʡ ʢʦʤʝʨʮʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ɻʦʣʦʚʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʱʦ 
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ʢʝʨʫʚʘʣʘ ʨʦʙʦʪʘʤʠ ʧʦ ʭʚʦʩʪʦʩʭʦʚʠʱʫ, ʙʫʚ ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʪʘ 

ʧʨʦʻʢʪʥʦ-ʚʠʰʫʢʫʚʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʧʨʦʤʠʩʣʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ɼʇ 

çʋʢʨʅɼʇɺɯʧʨʦʤʪʝʭʥʦʣʦʛʽʾè (ʤ. ɾʦʚʪʽ ɺʦʜʠ). ɺ 2012 ʨʦʮʽ ʫ ɿʘʢʣʶʯʥʦʤʫ ʟʚʽʪʽ [129] 

ʥʘʚʝʜʝʥʦ ʦʛʣʷʜ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʩʪʘʥʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʪʘ ʦʪʦʯʫʶʯʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʆʢʨʝʤʫ ʮʽʥʥʽʩʪʴ ʚ ʮʴʦʤʫ ʟʚʽʪʽ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ, ʚ ̫ ʢʦʤʫ ʥʘʚʝʜʝʥʦ ʤʘʡʞʝ 

ʫʩʽ ʨʦʙʦʪʠ, ʱʦ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʥʘ ʦʙôʻʢʪʽ ʧʦʯʠʥʘʶʯʠ ʟ 2000 ʨʦʢʫ. ɺ ʨʦʙʦʪ ̔[129] 

ʧʦʢʘʟʘʥʦ, ʱʦ ʽʩʥʫʻ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʪʨʘ ʦʪʨʠʤʘʥʘ ʷʢ ʟʽ 

ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʙʫʨʝʥʠʭ ʚ ʤʝʞʘʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʥʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙʘʭ ʽ ʥʘ 

ʦʪʦʯʫʶʯʠʡ ʪʝʨʠʪʦʨʽʾ, ʪʘʢ ʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʨʦʙʫʚʘʥʥʷ ʛʨʫʥʪʽʚ, ʧʦʚʽʪʨʷ ʪʘ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ 

ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ ʪʘ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɸʣʝ ʮʷ ̔ʥʬʦʨʤʘʮʽʷ ʨʦʟʦʩʝʨʝʜʞʝʥʘ ʧʦ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣʘʤ ʟ ʨʽʟʥʠʤʠ ʩʪʫʧʝʥʝʤ ʜʦʩʪʫʧʥʦʩʪʽ, ʜʝʱʦ ʜʫʙʣʶʻ ʦʜʥʝ ʦʜʥʫ ʪʘ ʧʦʪʨʝʙʫʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʛʦʨʦʜʞʫʶʯʠʭ ʜʘʤʙ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ 

çɼʥʽʧʨʦʚʩʴʢʝè ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ ʫʚʘʛʘ ʫ ʟʚôʷʟʢʫ ʟ ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ 

ʽʩʥʫʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʦʛʦ ʦʙôʻʢʪʫ. ʊʘʢ, ʫ 2000 ʨʦʮʽ ɼʇ 

çʋʢʨʅɼʇɺɯʧʨʦʤʪʝʭʥʦʣʦʛʽʾè ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʫ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʨʦʙʽʪ ʟ 

ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʠʭʦʜʽʚ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ çɼʥʽʧʨʦʚʩʴʢʝè 

[130], ʟʛʽʜʥʦ ʷʢʦʾ ʧʣʘʥʫʚʘʣʦʩʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʢʣʘʜʽ ʤʝʪʦʜʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʷ, 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚʠʙʫʭʽʚ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʬʽʣʴʪʨʘʮʽʾ ʨʽʜʠʥʠ ʟ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ 

ʩʧʦʩʪʝʨʝʞʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʈʝʟʫʣʴʪʘʪʠ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʘʚʪʦʨʫ ʥʝ ʚʽʜʦʤʽ. 

ʋ ʪʦʤʫ ʞ 2000 ʨʦʮʽ ʚ ʨʘʤʢʘʭ ʧʨʦʻʢʪʫ çʅʝʚʽʜʢʣʘʜʥʽ ʨʦʙʦʪʠ ʥʘ ʟʘʭʠʩʥʠʭ 

ʩʧʦʨʫʜʘʭéè ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ 

ʩʧʦʩʪʝʨʝʞʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ çɼʥʽʧʨʦʚʩʴʢʝè [131]. 

ʇʝʨʝʜʙʘʯʘʣʦʩʷ ʙʫʨʽʥʥʷ 11 ʩʚʝʨʜʣʦʚʠʥ ʧʦ ʛʨʝʙʝʥʶ ʜʘʤʙʠ ʪʘ 70 ʩʚʝʨʜʣʦʚʠʥ ʚ ʯʘʰʽ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʪʘ ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. ʏʘʩʪʢʦʚʦ ʮʽ ʟʘʭʦʜʠ ʨʝʘʣʽʟʦʚʘʥʽ. 

ʋ 2001 ʨ. ʫ ʈʦʙʦʯʦʤʫ ʧʨʦʻʢʪʽ ʟ ʫʢʨʽʧʣʝʥʥʷ ʜʘʤʙʠ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ 

çɼʥʽʧʨʦʚʩʴʢʝè ʚʽʜʤʽʯʘʣʦʩʷ, ʱʦ ʇʥ-ʉʭ ʯʘʩʪʠʥʘ ʜʘʤʙʠ ʟʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʶ 



98 

ʙʫʜʦʚʦʶ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʘ, ʚʠʷʚʣʝʥʽ ʣʽʥʟʠ ʥʝʜʦʫʱʽʣʴʥʝʥʠʭ ʛʨʫʥʪʽʚ, 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʩʫʬʦʟʽ,ʾ ʧʨʦʩʽʜʘʥʥʷ, ʧʨʦʤʦʾʥʠ [132]. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʨʦʚʝʩʪʠ ʥʘʢʠʜʢʫ ʢʘʤôʷʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʚʽʜʢʦʩʠ ʜʘʤʙʠ. ʎʽ ʨʦʙʦʪʠ ʚʠʢʦʥʘʥʽ. 

ʋ 2009 ʨ. ʙʫʣʦ ʦʙʣʘʰʪʦʚʘʥʦ 10 ʜʦʜʘʪʢʦʚʠʭ ʩʧʦʩʪʝʨʝʞʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ʪʽʣʽ 

ʟʘʭʠʩʥʠʭ ʜʘʤʙ, ʘ ʪʘʢʦʞ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʝʬʦʨʤʘʮʽʡʥʽ ʤʘʨʢʠ (ʧʦʚʝʨʭʥʝʚʽ 

ʤʘʨʢʠ ï ʇʄ) ʚ ʢʽʣʴʢʦʩʪʽ 30 ʦʜʠʥʠʮʴ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʟʤʽʱʝʥʥʷʤʠ ʚ ʜʘʤʙʽ [132]. 

ʋ 2011 ʨ. ɼʇ çʋʢʨʅɼʇɺɯʧʨʦʤʪʝʭʥʦʣʦʛʽʾè ʧʨʦʚʝʜʝʥʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè. ʆʙôʻʢʪʘʤʠ 

ʢʦʥʪʨʦʣʶ ʙʫʣʠ ʩʧʦʩʪʝʨʝʞʥʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʛʨʫʥʪʦʚʽ ʛʝʦʜʝʟʠʯʥʽ 

ʟʥʘʢʠ (ʇʄ), ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʇʜ, ɿʭ ʪʘ ʇʥ-ɿʭ ʜʽʣʷʥʢʘʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ 

[132]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʚʠʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʩʧʦʩʪʝʨʝʞʝʥ.ɹ  

ʋ 2016 ʨ. ʇɺʂʇ çʊʝʭʥʦʪʨʘʥʩʧʨʦʻʢʪè ʚ ʨʘʤʢʘʭ ʧʨʦʻʢʪʫ çɯʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝèè [133] ʚʠʢʦʥʘʣʘ 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʥʽ ʚʠʰʫʢʫʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʜʣʷ ʽʥʞʝʥʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʪʦʧʦʛʨʘʬʽʯʥʠʡ ʧʣʘʥ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè ʤʘʩʰʪʘʙʫ 1:1000, ʷʢʠʡ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʪʦʯʥʦʶ ʪʦʧʦʦʩʥʦʚʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ. ʊʆɺ çʋʊɹ-2è ʧʨʦʚʝʣʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʜʘʤʙʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʪʘʙʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʨʽʚʝʥʴ ʢʦʣʠʚʘʥʥʷ ʚʦʜʠ ʫ ʩʧʦʩʪʝʨʝʞʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʝʟʥʘʯʥʠʡ, ʘ ʜʽʣʷʥʦʢ ʦʙʚʦʜʥʝʥʥʷ ʜʘʤʙʠ ʥʝ ʚʠʷʚʣʝʥʦ [133]. ɺ ʷʢʦʩʪʽ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʙʫʣʦ ʚʽʜʤʽʯʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʩʪʽʡʢʦʩʪʽ ʜʘʤʙʠ. 

 

3.1.2 ʄʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çɼʥʽʧʨʦʚʩʴʢʝè. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʛʝʦʣʦʛʦ-

ʛʝʦʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ çɼʥʽʧʨʦʚʩʴʢʝè ʧʨʦʚʦʜʠʣʦʩʷ ʚ 2016, 

2022, 2023 ʨʦʢʘʭ. ɺ ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚ ʨʽʟʥʽ ʨʦʢʠ ʚʭʦʜʠʣʠ 

ʤʝʪʦʜʠ ʇɯɽʄʇɿ, ɺɽɿ, ʨʘʜʽʘʮʽʡʥʘ ʟʡʦʤʢʘ, ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟ ʚʽʜʙʦʨʦʤ ʟʨʘʟʢʽʚ 
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ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʤʽʮʥʦʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ 

ʜʘʤʙʫ [102, 104, 105, 106, 113, 124, 125, 127, 134 ï 137].  

ɺ 2016 ʨʦʮʽ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʤʝʪʦʜʠ ʇɯɽʄʇɿ, ʨʘʜʽʦʤʝʪʨʠʯʥʘ ʟʡʦʤʢʘ, 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʚʽʜʙʽʨ ʟʨʘʟʢʽʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ (ʇɯɽʄʇɿ) ʨʝʘʣʽʟʦʚʘʥʦ ʫ 2 ʝʪʘʧʠ. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ 

ʝʪʘʧʽ ʟʜʽʡʩʥʶʚʘʚʩʷ ʤʦʥʽʪʦʨʠʥʛ ʩʭʽʜʥʦʛʦ ʢʨʠʣʘ ʜʘʤʙʠ. ʏʝʨʝʟ ʩʢʣʘʜʥʫ ʢʨʠʚʦʣ-̔

ʥʽʡʥʫ ʛʝʦʤʝʪʨʽʶ ʮʽʻʾ ʩʧʦʨʫʜʠ, ʾʾ ʪʝʨʠʪʦʨʽʶ ʙʫʣʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʥʘ 5 ʣʽʥʽʡʥʠʭ 

ʜʽʣʷʥʦʢ. ɻʝʦʬʽʟʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʢʦʞʥʽʡ ʽʟ ʥʠʭ ʚʠʢʦʥʫʚʘʣʠ ʘʚʪʦʥʦʤʥʦ ʟ ʧʦ-

ʜʘʣʴʰʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʽʥʪʝʨʧʦʣʷʮʽʻʶ ʪʘ ʩʪʠʢʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʢʘʨʪ. ɿʡʦʤʢʫ 

ʥʘ ʜʽʣʷʥʢʘʭ ʧʨʦʚʝʜʝʥʦ ʟʘ ʧʨʦʬʽʣʴʥʦ-ʧʣʦʱʠʥʥʦʶ ʩʭʝʤʦʶ ʟ ʢʨʦʢʦʤ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 5Ĭ5 ʤ. ʂʽʥʮʝʚʽ ʪʦʯʢʠ ʧʨʦʬʽʣʽʚ ʬʽʢʩʫʚʘʣʠʩ ɹGPS. ɿʘʭʽʜʥʝ ʢʨʠʣʦ 

ʜʘʤʙʠ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ ʟʘ ʪʘʢʦʶ ʞ ʤʝʪʦʜʠʢʦʶ. ɺʽʜʩʪʘʥʴ ʤʽʞ 

ʧʨʦʬʽʣʷʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʘʥʦʚʠʣʘ 5 ʤ, ʤʽʞ ʪʦʯʢʘʤʠ ï 5 ʤ. ɺʩʴʦʛʦ ʧʨʦʢʣʘʜʝʥʦ 4 

ʧʨʦʬʽʣʽ ʧʦ ʛʨʝʙʝʥʶ ʜʘʤʙʠ. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʧʦʩʪʝʨʝʞʥʠʭ ʪʦʯʦʢ ʇɯɽʄʇɿ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʧʨʠʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ ɹ.1. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʡʦʤʢʠ ʫ ʩʝʨʝʜʦʚʠʱʽ çSurfer-8è ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ-ʩʭʝʤʠ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʩʠʛʥʘʣʽʚ 

ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʧʦ ʪʨʴʦʤ ʘʥʪʝʥʘʤ, ʜʚʽ ʟ ʷʢʠʭ ʦʨʽʻʥʪʦʚʘʥʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘ ʥʘʧʨʷʤʢʘʤʠ çʧʽʚʥʽʯ-ʧʽʚʜʝʥʴè ʽ çʟʘʭʽʜ-ʩʭʽʜè, ʪʨʝʪʷ ï 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛʘʣʦʩʷ ʚʩʝʙʽʯʥʝ ʦʭʦʧʣʝʥʥʷ ʚʝʢʪʦʨʽʚ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ɼʦʜʘʪʢʠ ɹ.2, ɹ.3). 

ɺ ʦʩʥʦʚʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʟʡʦʤʢʠ ʧʦʢʣʘʜʝʥʘ ʥʘʚʝʜʝʥʘ ʚʠʱʝ 

ʦʩʦʙʣʠʚʽʩʪʴ ʇɯɽʄʇɿ: ʮʝ ʧʦʣʝ ʛʝʥʝʨʫʻʪʴʩʷ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʽ ʱʽʣʴʥʠʤʠ ʦʩʘʜʦʚʠʤʠ 

ʛʽʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ ʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ, ʢʽʣʴʢʽʩʪʴ 

ʽʤʧʫʣʴʩʽʚ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʚʦʜʥʝʥʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʽ 

ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʇɯɽʄʇɿ ʪʘ çʨʦʟʤʠʪʠʡè ʩʣʘʙʦ ʘʥʦʤʘʣʴʥʠʡ ʨʠʩʫʥʦʢ ʧʦʣʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʢʘʨʪ ʇɯɽʄʇɿ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʛʝʦʬʽʟʠʯʥʦʛʦ 

ʧʦʣʷ. ɿʦʢʨʝʤʘ, ʥʘ ʢʘʨʪʘʭ ʩʭʽʜʥʦʛʦ ʢʨʠʣʘ, ʟʘ ʚʝʨʪʠʢʘʣʴʥʦʶ ʘʥʪʝʥʦʶ, ʬʽʢʩʫʻʪʴʩʷ 
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ʨʦʟʤʠʪʘ ʩʣʘʙʦʘʥʦʤʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʣʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʤʘʛ-

ʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʟʫʤʦʚʣʝʥʫ ʧʨʦʮʝʩʘʤʠ ʾʭʥʴʦʛʦ ʦʙʚʦʜʥʝʥʥʷ. 

ʊʘʢʠʡ ʭʘʨʘʢʪʝʨ ʧʦʣʷ ʧʨʠʪʘʤʘʥʥʠʡ ʜʽʣʷʥʢʘʤ ʽ ʟ ʧʦʥʠʞʝʥʠʤʠ, ʽ ʟ ʧʽʜʚʠʱʝʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ (ɼʦʜʘʪʢʠ ɹ.2, ɹ.3).  

ʇʦʥʠʞʝʥʽ ʟʥʘʯʝʥʥʷ ʚʽʜʤʽʯʘʶʪʴʩʷ ʚ ʢʽʥʮʽ ʧʝʨʰʦʾ ʜʽʣʷʥʢʠ ï ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʧʦ ʦʩʽ ʍ 61410-61470 (ɿʦʥʘ 1), ʘ ʪʘʢʦʞ ʥʘ 2,3 ʽ 4 ʜʽʣʷʥʢʘʭ ʚʽʜ ʧʦʟʥʘʯʢʠ ʧʦ ʦʩʽ ʍ 

60810 ʜʦ 61090 (ɿʦʥʘ 2). ɿʥʠʞʝʥʽ ʟʥʘʯʝʥʥʷ ʟʘʬʽʢʩʦʚʘʥʽ ʧʦ ʚʩʴʦʤʫ ʛʨʝʙʝʥʶ ʜʘʤʙʠ 

ʟʘ ʚʠʥʷʪʢʦʤ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʫʢʦʩʫ ʥʘ 3 ʜʽʣʷʥʮʽ ʽ ʟʘʡʤʘʶʪʴ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ 

ʛʨʝʙʝʥʷ ʥʘ 2 ʽ 4 ʜʽʣʷʥʢʘʭ. 

ʇʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʜʘʥʠʤʠ, ʟʥʷʪʠʤʠ ʟ ʧ'ʻʟʦʤʝʪʨʽʚ, ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʱʦ ʩʤʫʛʘ ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʚʽʜʧʦʚʽʜʘʻ ʜʽʣʷʥʢʘʤ ʟ ʥʘʡʚʠʱʠʤ ʨʽʚʥʝʤ ʩʪʦʷʥʥʷ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ (ʨʠʩ. 3.4). 

 

 
ʈʠʩʫʥʦʢ 3.4 ï ʈʽʚʥʽ ʚʦʜʠ ʚ ʧ'ʻʟʦʤʝʪʨʠʯʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ (ʟʘ ʜʘʥʠʤʠ ɼʇ 

çɹʘʨ'ʻʨè) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʩʭʽʜʥʦʤʫ ʢʨʠʣʽ ʜʘʤʙʠ ʚʠʜʽʣʷʻʪʴʩʷ ʟʦʥʘ ʧʽʜʚʠʱʝʥʦʛʦ 

ʦʙʚʦʜʥʝʥʥʷ ʽ ʚʠʩʦʢʦʛʦ ʩʪʦʷʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʨʦʪʷʞʥʽʩʪʶ 280 ʤ (ɼʦʜʘʪʦʢ ɹ.2). 

ʅʘ ʟʘʭʽʜʥʦʤʫ ʢʨʠʣʽ ʩʪʨʫʢʪʫʨʘ ʨʠʩʫʥʢʫ ʧʦʣʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʇɯɽʄʇɿ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʘʥʘʣʦʛʽʯʥʦʛʦ ʜʣʷ ʩʭʽʜʥʦʛʦ ʢʨʠʣʘ ʜʘʤʙʠ. ʊʫʪ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʧʦʨʽʟʘʥʽʩʪʴ ʘʥʦʤʘʣʽʡ, ʟʘ ʚʠʥʷʪʢʦʤ ʜʚʦʭ ʜʽʣʷʥʦʢ ʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʧʦ ʦʩʽ ʍ 60580-60660 ʽ 60450-60470 (ɼʦʜʘʪʦʢ ɹ.3), ʧʨʦʪʝ ʚʦʥʠ 

ʤʘʶʪʴ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʧʦʣʷ. ɿʥʠʞʝʥʽ ʘʥʦʤʘʣʽʾ ʚʽʜʤʽʯʘʶʪʴʩʷ ʥʘ ʽʥʪʝʨʚʘʣʘʭ ʧʦ ʦʩʽ 
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ʍ 60140 ï 60180 (ɿʦʥʘ 4) ʽ 60295 ï 60315 (ɿʦʥʘ 3), ʜʝ ʤʦʞʣʠʚʝ ʯʘʩʪʢʦʚʝ 

ʦʙʚʦʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʜʘʤʙʠ. ɿʘʛʘʣʦʤ ʜʣʷ ʧʦʣʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʇɯɽʄʇɿ ʭʘʨʘʢʪʝʨʥʽ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ, ʨʽʚʝʥʴ ʥʘʚʽʪʴ ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʴ ʽʩʪʦʪʥʦ 

ʚʠʝɦ ʟʘ ʘʥʘʣʦʛʽʯʥʽ ʥʘ ʩʭʽʜʥʦʤʫ ʢʨʠʣʽ ʜʘʤʙʠ. ʁʤʦʚʽʨʥʦ, ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʪʝʭʥʦʛʝʥʥʠʤ ʦʙ'ʻʢʪʦʤ ï ʃɽʇ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʧʦʨʷʜ ʽʟ ʜʘʤʙʦ .ʁ 

ɼʘʥʽ ʟʘ ʧ'ʻʟʦʤʝʪʨʘʤʠ 2 ʽ 3 (ʨʠʩ. 3.4) ʧʦʢʘʟʫʶʪʴ ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʩʪʦʷʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 7,41 ʤ ʽ 7,91 ʤ, ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʬʽʟʠʯʥʦʾ ʟʡʦʤʢʠ ʪʫʪ 

ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʣʦʢʘʣʴʥʽ ʟʦʥʠ ʦʙʚʦʜʥʝʥʥʷ ʥʝʚʝʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ. 

ʈʘʜʽʦʤʝʪʨʠʯʥʘ ʛʘʤʤʘ-ʟʡʦʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʧʨʦʬʽʣʷʭ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʤʫ ʙʦʨʪʫ ʜʘʤʙʠ (ʨʠʩ 3.5) ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʜʽʦʤʝʪʨʘ çʉʊʈʀɾè. 

ɼʦʟʠʤʝʪʨ-ʨʘʜʽʦʤʝʪʨ çʉʊʈʀɾè ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʛʘʤʤʘ 

ʽ ʙʝʪʘ ʚʠʧʨʦʤʽʥʶʶʯʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ  ʧʦʰʫʢʫ 

ʣʦʢʘʣʴʥʠʭ ʟʘʙʨʫʜʥʝʥʴ [136, 137]. ɺʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ ʟʡʦʤʢʠ ʩʪʘʥʦʚʠʣʘ 10-12 

ʤʝʪʨʽʚ. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʠʚʝʜʝʥʘ ʫ ɼʦʜʘʪʢʘʭ ɹ.4, ɹ.5. 

 

 

ʈʠʩʫʥʦʢ 3.5 ï ʉʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʛʘʤʤʘ ʟʡʦʤʢʠ. 

ʏʝʨʚʦʥʠʤ ʚʽʜʤʽʯʝʥ ̔ʜʽʣʷʥʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ [136, 137] 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʡʦʤʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ çSurfer-8è ʧʦʙʫʜʦʚʘʥʦ 

ʢʘʨʪʠ-ʩʭʝʤʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ. ʂʦʤʧʣʝʢʩʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʇɯɽʄʇɿ ʪʘ 

ʛʘʤʤʘ ʟʡʦʤʢʠ ʜʦʟʚʦʣʠʣʘ ʚʩʪʘʥʦʚʠʪʠ ʜʽʣʷʥʢʠ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ ʥʘ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʽʡ ʜʘʤʙʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ (ʨʠʩ. 3.6-3.7). 
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ʈʠʩʫʥʦʢ 3.6 ï ʇʨʠʢʣʘʜ ʢʦʤʧʣʝʢʩʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʘʨʪ-ʩʭʝʤ ʱʽʣʴʥʦʩʪʽ 

ʧʦʪʦʢʫ ʇɯɽʄʇɿ ʪʘ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ ʧʦ ʇʽʚʜʝʥʥʦʤʫ ʢʨʠʣʫ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: ʯʦʨʥʠʤʠ ʣʽʥʽʷʤʠ ʟ ʥʫʤʝʨʘʮʽʻʶ ʧʦʟʥʘʯʝʥʦ 

ʟʦʥʠ ʥʘʡʙʽʣʴʰʦʾ ʘʢʪʠʚʥʦʩʪʽ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ ʪʘ ʟʦʥʠ ʟʥʠʞʝʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ [136, 137] 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʦʤ ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè ʧʦʢʘʟʘʣʦ, ʱʦ 

ʟʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʜʘʤʙʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʘ ʩʭʽʜʥʝ ï ʚ 

ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ [136, 137]. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦ ʩʭʽʜʥʦʤʫ ʢʨʠʣʫ 

ʪʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʪʽʣʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʚʠʢʦʥʘʥʦ ʙʫʨʽʥʥʷ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ˉ 5, 8, 11 

ʽ 15 (ʨʦʟʚʽʜʫʚʘʣʴʥʽ ʧʨʦʬʽʣʽ I-I, II -II, III -III, IV -IV) ʽ ʟʨʦʙʣʝʥʦ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟ ʚʽʜʙʦʨʦʤ 25 ʟʨʘʟʢʽʚ ʥʝʧʦʨʫʰʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ 

ʧʦʜʘʣʴʰʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ˇʨʫʥʪʽʚ, ʱʦ 

ʩʢʣʘʜʘʶʪʴ ʜʘʤʙʫ, ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ (ʨʠʩ.3.7, ɼʦʜʘʪʦʢ ɹ.6). 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʦʧʨʦʙʫʚʘʥʥʷ, ʤʘʪʝʨʽʘʣ, ʱʦ ʩʢʣʘʜʘʻ ʦʛʦʨʦʜʞʫʚʘʣʴʥʫ ʜʘʤʙʫ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʦʜʥʽʻʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ˇʨʫʥʪʫ ï ʩʫʧʽʩʢʘʤʠ ʚʘʞʢʠʤʠ, 

ʞʦʚʪʫʚʘʪʦ-ʙʫʨʠʤʠ ʽ ʧʘʣʝʚʦ-ʙʫʨʠʤʠ, ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʧʽʱʘʥʠʩʪʦʛʦ ʽ ʩʫʛʣʠʥʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʥʝʦʜʥʦʨʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʤʘʣʦʚʦʣʦʛʠʤʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʜʘʤʙʠ ʽ 

ʚʦʜʦʥʘʩʠʯʝʥʠʤʠ ʚ ʾʾ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ, ʯʘʩʪʦ ʟ ʚʢʣʶʯʝʥʥʷʤʠ ʛʫʤʫʩʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʋ ʟʨʘʟʢʘʭ, ʚʽʜʽʙʨʘʥʠʭ ʟ ʦʩʥʦʚʠ ʜʘʤʙʠ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʙʫʚ ʧʨʠʩʫʪʥʽʡ ʚʫʛʣʠʩʪʠʡ 

ʤʘʪʝʨʽʘʣ. ɼʘʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʨʫʥʪʚ̔ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ 

ʛʝʦʤʝʭʘʥʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ (ʨʦʟʜʽʣ 5). 
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ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʥʘʥʦʛʦ ʚ 2016 ʨʦʮʽ, ʫ 2022 ʨʦʮʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʘʤʠ ʇɯɽʄʇɿ, ɺɽɿ ʚʠʤʽʨʶʚʘʥʥʷʤ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ ʚ ʤʝʞʘʭ 

ʟʝʤʝʣʴʥʦʛʦ ʚʽʜʚʦʜʫ ʥʘ ʚʩʽʡ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽʡ ʜʘʤʙʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ɺʝʨʪʠʢʘʣʴʥʽ 

ʝʣʝʢʪʨʠʯʥʽ ʟʦʥʜʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʚ ʪʦʯʢʦʚʦʤʫ ʚʘʨʽʘʥʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʜʽʣʷʥʢʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ, ʷʢ ʟʦʥʠ 

ʦʙʚʦʜʥʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʦʾ ʬʽʣʴʪʨʘʮʽʾ [102, 104, 105, 106, 113, 124, 134, 135-138].  

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʢʦʤʧʣʝʢʩ ʛʝʦʬʽʟʠʯʥʠʭ ʚʠʰʫʢʫʚʘʥʴ ʥʘ ʛʨʝʙʝʥʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ʚʢʣʶʯʘʚ ʝʣʝʢʪʨʦʨʦʟʚʽʜʢʫ ʤʝʪʦʜʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴ-

ʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ (ʇɯɽʄʇɿ) ʟʘ ʢʦʦʨʜʠʥʘʪʥʦʶ ʤʝʨʝʞʝʶ 3Ĭ3 ʤ 

ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ (ɺɽɿ). ɯʥʪʝʛʨʘʮʽʷ ʮʠʭ ʧʽʜʭʦʜʽʚ 

ʜʦʟʚʦʣʠʣʘ ʣʦʢʘʣʽʟʫʚʘʪʠ ʫ ʧʨʦʩʪʦʨʽ ʟʦʥʠ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʇɯɽʄʇɿ, ʟʜʽʡʩʥʠʪʠ ʾʭʥʶ ʛʝʦʣʦʛʽʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʘ ʪʘʢʦʞ ʟʘ ʜʘʥʠʤʠ ɺɽɿ 

ʚʠʟʥʘʯʠʪʠ ʛʣʠʙʠʥʫ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʪʽʣʽ ʜʘʤʙʠ (ɼʦʜʘʪʢʠ ɹ.7-ɹ.9).  

ʇʘʨʘʣʝʣʴʥʦ ʟ ʇɯɽʄʇɿ ʧʨʦʚʦʜʠʣʦʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡʥʦʾ 

ʜʦʟʠ ʛʘʤʤʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘ ʪʽʻʶ ʞ ʤʝʨʝʞʝʶ 3Ĭ3 ʤʝʪʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ 

ʬʽʣʴʪʨʘʮʽʾ ʨʦʟʯʠʥʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʨʘʜʽʦʥʫʢʣʽʜʽʚ (ɼʦʜʘʪʦʢ ɹ.7). 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʣʠʩʴ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʩʢʣʘʜʽ 

ʙʫʨʽʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʧʦʨʽʜ ʟ ʢʦʞʥʦʛʦ 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ, 

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʜ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʩʽʭ ʜʽʣʷʥʦʢ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʟʘ ʢʦʞʥʦʶ 

ʘʥʪʝʥʦʶ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʙʫʣʦ ʦʢʦʥʪʫʨʝʥʦ 

ʘʥʦʤʘʣʴʥʽ ʟʦʥʠ, ʷʢʽ ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʷʢ ʜʽʣʷʥʢʠ ʣʦʢʘʣʴʥʦʛʦ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʪʘ 

ʦʙʚʦʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʤʘʩʠʚʫ ʜʘʤʙʠ. ɿʘʛʘʣʦʤ ʚʝʨʠʬʽʢʦʚʘʥʦ 33 ʪʘʢʽ ʟʦʥʠ, ʾʭ 

ʨʦʟʤʽʱʝʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.3.8. 

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ ʫ ʥʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʢʘʭ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ɺɽɿ.  

ʈʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʧʦʢʘʟʘʥʝ ʫ ɼʦʜʘʪʢʫ ɹ.9. ʇʨʠʢʣʘʜ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʨʠʚʠʭ 

ɺɽɿ ʚ ʪʦʯʮʽ 4 ʟʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.9.  
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ʈʠʩʫʥʦʢ 3.8 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʚ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʽʡ ʜʘʤʙʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ [104, 124] 

 

 
              ɸ                                                            ɹ 

ʊʦʯʢʘ 4 

ʈʦʟʨʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʪʨʴʦʭʰʘʨʦʚʦʶ ʢʨʠʚʦʶ:  

1 ʰʘʨ (0 ï 1,5 ʤ) ï 

ʩʫʭʽ ʩʫʛʣʠʥʢʠ, 

ʧʦʪʫʞʥʽʩʪʴ 1,5 ʤ;  

2 ʰʘʨ (1,5 ï 2,36 ʤ) ï 

ʦʙʚʦʜʥʝʥʽ ʛʣʠʥʠ ʘʙʦ 

ʩʫʛʣʠʥʢʠ, ʧʦʪʫʞʥʽʩʪʴ 

0.858 ʤ; 

3 ʰʘʨ ( ʟ 2,36 ʤ) ï 

ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ  

 

ʈʠʩʫʥʦʢ 3.9 ï ʈʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʦʤ ɺɽɿ ʟʘ 

ʧʨʦʛʨʘʤʦʶ ʚ ʪʦʯʮʽ 4. ɸ ï ʚʽʢʥʦ ʤʦʜʝʣʝʡ ʫ ʧʨʦʛʨʘʤʽ: 1 ï ʧʩʝʚʜʦʢʘʨʦʪʘʞʥʘ ʢʨʠʚʘ, 

2 ï ʢʨʠʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ (ʯʦʨʥʘ); 3 ï ʢʨʠʚʘ ʪʝʦʨʝʪʠʯʥʘ (ʯʝʨʚʦʥʘ); ɹ ï ʚʽʢʥʦ 

ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʫ ʧʨʦʛʨʘʤʽ.  
ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: N ï ʥʦʤʝʨ ʰʘʨʫ (ʟʚʝʨʭʫ ʜʦ ʥʠʟʫ); ɟ ï ʫʷʚʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʰʘʨʫ, 

ʆʤĿʤ; h ï ʧʦʪʫʞʥʽʩʪʴ ʰʘʨʫ, ʤ; d ï ʛʣʠʙʠʥʘ ʜʦ ʧʽʜʦʰʚʠ ʰʘʨʫ, ʤ, ɸʙʩ ï ʘʙʩʦʣʶʪʥʘ ʚʽʜʤʽʪʢʘ 

ʧʽʜʦʰʚʠ ʰʘʨʫ (ʜʝʥʥʘ ʧʦʚʝʨʭʥʷ ï 0 ʤ) 
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ʊʦʯʢʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 4 ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʜʽʣʷʥʮʽ 

ʦʙʚʦʜʥʝʥʥʷ 6 (ʨʠʩ. 3.8), ʤʘʻ ʨʦʟʨʽʟ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʰʘʨʽʚ, ʜʨʫʛʠʡ ʰʘʨ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙʚʦʜʥʝʥʠʤʠ ʛʣʠʥʘʤʠ ʘʙʦ ʩʫʛʣʠʥʢʘʤʠ ʧʦʪʫʞʥʽʩʪʶ 0,858 ʤ, ʪʦʙʪʦ 

ʟʦʥʘ ʦʙʚʦʜʥʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʘ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʜʘʤʙ ʧʦʙʫʜʦʚʘʥʘ ʢʘʨʪʘ ʨʦʟʧʦʜʽʣʫ ʇɽɼ 

ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʦ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʟʘʤʢʥʝʥʦʛʦ ʢʦʥʪʫʨʫ ʜʘʤʙ, ʷʢʽ 

ʦʛʦʨʦʜʞʫʶʪʴ ʭʚʦʩʪʦʩʭʦʚʠʱʝ çɼʥʽʧʨʦʚʩʴʢʝè (ʨʠʩ. 3.10). ʅʘ ʨʠʩʫʥʢʫ ʚʩʽ ʟʥʘʯʝʥʥʷ 

ʙʫʣʦ ʨʦʟʙʠʪʦ ʥʘ 5 ʛʨʫʧ ʟ ʽʥʪʝʨʚʘʣʘʤʠ 0-30 ʤʢʈ/ʛʦʜ., 31-50 ʤʢʈ/ʛʦʜ., 51-

100 ʤʢʈ/ʛʦʜ., 101-200 ʤʢʈ/ʛʦʜ. ʪʘ ʧʦʥʘʜ 201 ʤʢʈ/ʛʦʜ. ʎʷ ʢʘʨʪʘ ʜʘʻ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʛʨʝʙʝʥʶ ʜʘʤʙʠ. 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ʂʘʨʪʘ ʧʦʪʫʞʥʦʩʪʽ ʝʢʩʧʦʟʠʮʽʡʥʦʾ ʜʦʟʠ ʛʘʤʤʘ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʜʘʤʙʘʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘ "ɼʥʽʧʨʦʚʩʴʢʝ", ʥʘʢʣʘʜʝʥʘ ʥʘ 

ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʥʽʤʦʢ [105, 124] 
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ʂʦʤʧʣʝʢʩʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʪʨʴʦʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʠʣʘ ʚʩʪʘʥʦʚʠʪʠ ʧʝʚʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʨʦʟʪʘʰʫʚʘʥʥʽ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ ʧʦ ʜʘʤʙʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çɼʥʽʧʨʦʚʩʴʢʝè. ɸʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʣʷ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʜʚʘ 

ʛʦʣʦʚʥʽ ʦʩʝʨʝʜʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʥʦʤʘʣʽʡ: ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʛʨʝʙʣʽ ʙʽʣʷ ʨʽʯʢʠ 

ʂʦʥʦʧʣʷʥʢʘ ʪʘ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʜʽʣʷʥʮʽ ʧʦʙʣʠʟʫ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʩʪʽʡʥʠʢʽʚ. 

ʆʢʨʝʤʽ ʜʨʽʙʥʽ ʘʥʦʤʘʣʴʥʽ ʟʦʥʠ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʟʘʭʦʜʽ ʩʧʦʨʫʜʠ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʻ ʬʦʢʫʩ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʘʥʦʤʘʣʽʡ ʥʘ ʧʝʨʝʛʠʥʽ 

ʧʽʚʜʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʛʨʝʙʣʽ, ʥʘʷʚʥʽʩʪʴ ʷʢʦʛʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ, ʧʨʦʚʝʜʝʥʦʾ ʫ 2016 ʨʦʮʽ.  

ʅʘ ʨʠʩ. 3.11 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʣʦʞʝʥʥʷ ʧʦʯʘʪʢʦʚʦ ʚʠʜʽʣʝʥʠʭ ʪʘ 

ʩʫʯʘʩʥʠʭ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ. ɺʽʜʤʽʯʘʻʪʴʩʷ, ʱʦ ʤʘʡʞʝ ʫʩʽ ʚʦʥʠ ʩʧʽʚʧʘʜʘʶʪʴ, ʘʣʝ ʻ 

ʥʝʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʨʽʟʥʦʶ ʤʝʨʝʞʝʶ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʫ 

2016 ʨʦʮʽ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 5Ĭ5 ʤʝʪʨʽʚ). ʊʘʢʝ ʦʪʦʪʦʞʥʝʥʥʷ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ, 

ʱʦ ʟʦʥʠ ʚʠʜʽʣʝʥʽ ʥʘʜʽʡʥʦ ʪʘ ʻ ʦʙôʻʢʪʠʚʥʠʤʠ. ʎʝ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʭʠʙʥʦʛʦ 

ʚʠʜʽʣʝʥʥʷ ʪʘ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤ ʟ ʥʘʩʠʯʝʥʥʷʤ ʚʦʜʦʶ ʪʽʣʘ ʛʨʝʙʣʽ, ʷʢʝ ʟʘ 

6 ʨʦʢʽʚ ʪʽʣʴʢʠ ʧʦʩʠʣʠʣʦʩʷ.  

ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʝʣʠʢʠʭ ʛʨʝʙʝʣʴ ʥʘ ʨʽʯʢʘʭ ʪʘ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʩʚʽʜʯʠʪʴ, ʧʨʦʪʝ ʪʝ, ʱʦ ʩʘʤʝ ʜʽʣʷʥʢʠ 

ʚʠʛʠʥʫ ʛʨʝʙʣʽ ʚ ʥʘʧʨʷʤʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʭʚʦʩʪʦʩʭʦʚʠʱʫ, ʷʢ  ̔ ʟʯʣʝʥʫʚʘʥʥʷ 

ʜʽʣʷʥʦʢ ʛʨʝʙʣ,̔ ʻ ʥʘʡʥʝʙʝʟʧʝʯʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɺ ʧʽʚʥʽʯʥʽʡ ʜʽʣʷʥʮʽ ʛʨʝʙʣʽ ʘʥʘʣʦʛʽʯʥʦ ʚʠʷʚʣʝʥʽ ʟʦʥʠ ʚʦʜʦʥʘʩʠʯʝʥʥʷ, ʘʣʝ ʾʭ 

ʧʦʭʦʜʞʝʥʥʷ, ʽʥʰʝ. ʗʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3.12, ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʜʘʤʙʘ ʧʦʭʦʚʘʥʘ ʧʽʜ 

ʟʥʘʯʥʦʶ ʪʦʚʱʝʶ ʚʽʜʭʦʜʽʚ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʙʽʥʘʪʫ  ̔ʤʝʞʫʻ ʟ ʚʽʜʩʪʽʡʥʠʢʘʤʠ, ʷʢʽ 

ʟʘʛʣʠʙʣʝʥʽ ʜʦ ʚʽʜʤʽʪʦʢ 50-52 ʤ. ɺ̔ ʜʩʪʽʡʥʠʢʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʻ 

ʜʽʶʯʠʤʠ ʪʘ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ,  ʪʦʤʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʛʽʜʨʦʜʽʥʘʤʽʯʥʠʡ ʧʝʨʝʪʽʢ ʨʽʜʠʥʠ ʷʢ ʟ 

ʚʽʜʩʪʽʡʥʠʢʽʚ ʜʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʯʝʨʝʟ ʛʨʝʙʣʶ, ʪʘʢ ʽ ʥʘʚʧʘʢʠ, ʟ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʜʦ 

ʚʽʜʩʪʽʡʥʠʢʽʚ. ʋ ʚʽʜʩʪʽʡʥʠʢʘʭ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʝ ʚʽʜʤʽʯʝʥʦ, ʘʣʝ ʛʨʝʙʣʷ ʫ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʟʥʘʯʥʦ ʦʙʚʦʜʥʝʥʘ. ʎʷ ʦʙʩʪʘʚʠʥʘ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʾʾ ʛʝʦʤʝʭʘʥʽʯʥʫ 

ʩʪʽʡʢʽʩʪʴ, ʚ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ɦ ʦ ʚʦʥʘ ʟ ʫʩʽʭ ʙʦʢʽʚ ʟʘʪʠʩʥʫʪʘ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʽ 

ʤʝʪʘʣʫʨʛʽʡʥʠʤ ʰʣʘʤʦʤ. 
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ʈʠʩʫʥʦʢ 3.11 ï ʇʦʨʽʚʥʷʣʴʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʦʙʚʦʜʥʝʥʥʷ ʪʘ 

ʬʽʣʴʪʨʘʮʽʾ ʫ ʛʨʝʙʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʽʪ 2022 ʨʦʢʫ (ʯʝʨʚʦʥʝ) ʪʘ 2016 ʨʦʢʫ (ʩʠʥʻ) 

 

 

   

ɸ ɹ ɺ 

ʈʠʩʫʥʦʢ 3.12 ï ɻʝʦʣʦʛʽʯʥʽ ʨʦʟʨʽʟʠ ʧʨʦ ʧʨʦʬʽʣʷʭ ɯɯɯ-ɯɯɯ (ɸ), IV-IV (ɹ), V-V 

(ɺ) ʟʘ ʜʘʥʠʤʠ [105, 113, 124] 
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ʅʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʜʽʣʷʥʮʽ ʘʥʘʣʦʛʽʯʥʦ ʚʽʜʤʽʯʘʶʪʴʩʷ ʢʽʣʴʢʘ ʟʦʥ 

ʨʦʟʫʱʽʣʴʥʝʥʥʷ, ʘʣʝ ʛʦʚʦʨʠʪʠ ʧʨʦ ʬʽʣʴʪʨʘʮʽʶ ʨʦʟʯʠʥʽʚ ʟ ʙʦʢʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʥʝʤʘʻ 

ʧʽʜʩʪʘʚ. 

ɺ ʨʝʟʫʣʴʪʘʪ ̔ʛʝʦʬʽʟʠʯʥʠʭ ʨʦʙʽʪ ʚʠʜʽʣʝʥʽ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʠʭ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʝ ʙʫʨʽʥʥʷ (ʨʠʩ. 3.13). ɹʫʨʦʚʽ ʧʨʦʬʽʣʽ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʟôʷʩʫʚʘʪʠ ʧʨʠʨʦʜʫ ʪʘ ʙʫʜʦʚʫ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʘʥʦʤʘʣʴʥʠʭ ʟʦʥ 

(ʧʨʦʬʽʣʽ ɯ-ɯɯɯ) ʘ ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʢʠ ʛʝʦʤʝʭʘʥʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ 

ʜʽʣʷʥʢʠ ʛʨʝʙʣʽ (ʧʨʦʬʽʣʽ (IV-VII).  

 

 

ʈʠʩʫʥʦʢ 3.13 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʨʦʚʠʭ ʧʨʦʬʽʣʽʚ (ʟʝʣʝʥʽ ʣʽʥʽʾ) ʥʘ ʜʘʤʙʽ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝ [102, 113] 

 

ʅʘ ʜʽʣʷʥʮʽ ʙʫʣʠ ʧʨʦʙʫʨʝʥʽ 16 ʩʚʝʨʜʣʦʚʠʥ, ʛʣʠʙʠʥʦʶ 2,0-14,5 ʤ. ɿʽ 

ʩʚʝʨʜʣʦʚʠʥ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʧʨʦʙʠ ˇʨʫʥʪʫ ʧʦʨʫʰʝʥʦʛʦ ʪʘ ʥʝ ʧʦʨʫʰʝʥʦʛʦ ʩʢʣʘʜʫ 

ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʾʭ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʢʨʝʜʠʪʦʚʘʥʽʡ ʛʝʦʪʝʭʥʽʯʥʽʡ 
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ʣʘʙʦʨʘʪʦʨʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʉʊʋ ISO 10012:2005 [139] ʪʘ ʤʘʻ ʚʽʜʧʦʚʽʜʥʝ 

ʩʚʽʜʦʮʪʚʦ. ʋ ʩʢʣʘʜʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʽ ʢʦʤʧʨʝʩʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʧʣʘʩʪʠʯʥʦʩʪʽ, ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʽʚ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ. 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʜʽʣʷʥʢʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ, ʨʦʟʜʽʣʝʥʘ ʥʘ çʟʘʭʽʜʥʫè ʪʘ 

çʧʽʚʜʝʥʥʫè ʯʘʩʪʠʥʠ ʜʘʤʙʠ ʰʣʘʤʦʩʭʦʚʠʱʘ. ɼʽʣʷʥʢʠ ʨʽʟʥʽ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʦʤ 

ʟʚʝʜʝʥʦʾ ʩʧʦʨʫʜʠ, ʪʘ ʰʘʨʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɻʨʫʥʪʠ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʤʦʜʝʣʽ ʜʘʤʙʠ ʰʣʘʤʦʩʭʦʚʠʱʘ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʫʢʨʫʧʥʝʥʠʭ 

ʩʪʨʘʪʠʛʨʘʬʦ-ʛʝʥʝʪʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʉɻʂ), ʨʦʟʜʽʣʝʥʠʭ ʟʘ ʧʨʦʚʽʜʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʥʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ (ɯɻɽ) [105, 124]. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʩʽ 

ʚʠʜʽʣʝʥʽ ʧʨʠ ʙʫʨʽʥʥʽ ʛʨʫʥʪʠ ʨʦʟʨʽʟʫ ʻ ʪʝʭʥʦʛʝʥʥʠʤʠ, ʥʘʩʠʧʥʠʤʠ ʛʨʫʥʪʘʤʠ 

(çʰʪʫʯʥʦ ʟʘʚʝʟʝʥʽè), ʷʢʽ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʧʦ ʧʨʠʟʥʘʯʝʥʥʶ ʪʘ ʭʘʨʘʢʪʝʨʦʤ  

ʟʘʣʷʛʘʥʥʷ ʫ ʨʦʟʨʽʟʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʘʪʠʢʠ ʨʦʟʚʽʜʘʥʠʭ 

ʰʘʨʽʚ ʚʦʥʠ ʟʚʝʜʝʥʽ ʚ ʥʠʞʯʝʥʘʚʝʜʝʥʫ ʥʦʤʝʥʢʣʘʪʫʨʫ: 

ʉɻʂ-I. ï ʅʘʩʠʧʠ ʟʝʤʝʣʴʥʦʛʦ ʧʦʣʦʪʥʘ ʪʘ ʪʝʭʥʽʯʥʠʭ ʜʦʨʽʛ, ʰʪʫʯʥʽ (tQ4) 

ʐʘʨ-ʅ (tQ4) ï ʅʘʩʠʧʥʠʡ ʰʘʨ ï ʱʝʙʽʥʴ ʛʨʘʥʽʪʫ, ʱʽʣʴʥʠʡ, ʧʦ ʜʘʚʥʦʩʪʽ 

ʚʽʜʩʠʧʢʠ ï ʟʣʝʞʘʥʠʡ. ɻʨʫʥʪʦʤ ʚʽʜʩʠʧʘʥʘ ʪʝʭʥʽʯʥʘ ʜʦʨʦʛʘ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ 

ʜʘʤʙʠ, ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ï ʛʨʫʥʪʦʤ ʚʠʢʦʥʘʥʦ ʧʽʜʩʠʧʢʫ ʧʽʜ ʜʦʨʦʞʥʽ ʧʣʠʪʠ. 

ɿʘʣʷʛʘʻ ʧʝʨʰʠʤ ʚʽʜ ʧʦʚʝʨʭʥʽ. ʇʨʠ ʙʫʨʽʥʥʽ ʰʘʨ ʧʨʦʡʜʝʥʦ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉˉ 1, 

3, 4, 5, 7, ʧʦʪʫʞʥʽʩʪʶ ï 0,2-0,5 ʤ.  

ʐʘʨ-ʅ1 (tQ4) ï ʌʦʩʬʦʛʽʧʩ. ʐʘʨ ʨʦʟʢʨʠʪʦ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ1 ʪʘ 2, 

ʧʦʪʫʞʥʽʩʪʴ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ  ï 0,5 ʪʘ 2,0 ʤ ʚʽʜʧʦʚʽʜʥʦ.  

ʐʘʨ-ʅ2 (tQ4) ï ʅʘʩʠʧʥʠʡ ʰʘʨ - ʩʫʤʽʰ ʰʣʘʢʫ ʟ ʱʝʙʥʝʤ ʛʨʘʥʽʪʫ (ʯʘʩʪʢʠ  ɲʜʦ 

150 ʤʤ), ʟ ʩʫʧʽʱʘʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ (ʜʦ 30% ʧʦ ʤʘʩʽ), ʧʦ ʜʘʚʥʦʩʪʽ ʚʽʜʩʠʧʢʠ ï 

ʟʣʝʞʘʥʠʡ. ʐʘʨ ʧʦʰʠʨʝʥʦ ʣʦʢʘʣʴʥʦ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ, ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʫʥʪʦʚʫ 

ʦʩʥʦʚʫ ʧʣʠʪʥʦʾ ʜʦʨʦʛʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʦ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʘʤʙʠ. ʇʨʦʡʜʝʥʦ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ6, 8 ,9, ʧʦʪʫʞʥʽʩʪʴ 1,2-2,9 ʤ. 

ʐʘʨ-ʅ3 (tQ4) ï ʅʘʩʠʧʥʠʡ ʰʘʨ ï (ʤʝʪʘʣʫʨʛʽʡʥʽ ʚʽʜʭʦʜʠ) ï ʩʫʧʽʩʦʢ ʪʚʝʨʜʠʡ 

ʜʦ ʧʣʘʩʪʠʯʥʦʛʦ, ʧʽʩʢʫʚʘʪʠʡ, ʩʽʨʠʡ ʜʦ ʩʽʨʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ, ʧʫʭʢʠʡ, ʟ 

ʚʢʣʶʯʝʥʥʷʤ ʞʦʨʩʪʚ'ʷʥʦ-ʱʝʙʝʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʦ 40% ʧʦ ʤʘʩʽ,  ɲʜʦ 50ʤʤ), ʪʘ 

ʦʜʠʥʠʯʥʠʤʠ ʛʣʠʙʘʤʠ ʰʣʘʢʫ, ʨʦʟʤʽʨ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʦʫʣʘʤʢʦʚʠʭ ʚʢʣʶʯʝʥʴ 
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ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʛʣʠʙʠʥʦʶ. 

ʐʘʨ-ʅ4 (tQ4) ï ʅʘʩʠʧʥʠʡ ʰʘʨ - ʰʣʘʢ ʤʝʪʘʣʫʨʛʽʡʥʠʡ, ʯʦʨʥʠʡ, ʧʦ ʜʘʚʥʦʩʪʽ 

ʚʽʜʩʠʧʢʠ ï ʟʣʝʞʘʥʠʡ, ʧʫʭʢʠʡ. 

ʐʘʨ-ʅ5 (tQ4) ï ʅʘʩʠʧʥʠʡ ʰʘʨ ï ʟʚʘʣʠʱʝ ʙʠʪʦʾ ʚʦʛʥʝʪʨʠʚʢʦʾ ʮʝʛʣʠ, ʧʨʠ 

ʙʫʨʽʥʥʽ ʬʽʢʩʫʻʪʴʩʷ ʷʢ ʩʫʧʽʱʘʥʠʡ ʤʘʪʝʨʽʘʣ ʯʝʨʚʦʥʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʟ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʛʨʘʥʫʣʘʤʠ, ʩʫʭʠʡ, ʱʽʣʴʥʠʡ, ʟʣʝʞʘʥʠʡ. 

ʉɻʂ-II. ʅʘʩʠʧʥʽ ʛʨʫʥʪʠ çʪʽʣʘè ʜʘʤʙʠ ʧʨʠʨʦʜʥʽ, ʟʘʚʝʟʝʥʽ (tQ4) [105, 124] 

ʐʘʨ-1 (tQ4) ï ʉʫʛʣʠʥʦʢ ʣʝʛʢʠʡ, ʧʠʣʫʚʘʪʠʡ, ʪʚʝʨʜʠʡ ʜʦ ʥʘʧʽʚʪʚʝʨʜʦʛʦ, 

ʙʫʨʠʡ, ʟ ʯʽʪʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʱʝʙʝʥʠʩʪʦ-ʙʨʠʣʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʚʢʣʶʯʝʥʴ ʜʦ 70% 

ʧʦ ʤʘʩʽ, ʧʦʪʫʞʥʽʩʪʴ ʧʨʦʰʘʨʢʽʚ 0,3-0,4 ʤ), ʟ ʨʽʜʢʽʩʥʠʤʠ ʧʨʦʞʠʣʢʘʤʠ ʢʘʨʙʦʥʘʪʽʚ, 

ʱʽʣʴʥʠʡ. ɻʨʫʥʪʠ ʰʘʨʫ ʧʦʰʠʨʝʥʽ ʣʦʢʘʣʴʥʦ, ʟʫʩʪʨʽʥʫʪʽ ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ2. 

ʈʦʟʢʨʠʪʘ ʧʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ï 1,3 ʤ. 

ʐʘʨ-2 (tQ4) ï ʉʫʧʽʩʦʢ ʪʚʝʨʜʠʡ ʜʦ ʧʣʘʩʪʠʯʥʦʛʦ, ʧʠʣʫʚʘʪʠʡ, ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ, 

ʥʝʨʽʚʥʦʤʽʨʥʦ ʫʱʽʣʴʥʝʥʠʡ (ʚʽʜ ʧʫʭʢʦʛʦ, ʜʦ ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʾ), ʟ 

ʚʢʣʶʯʝʥʥʷʤ ʞʦʨʩʪʚ'ʷʥʦ-ʱʝʙʝʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʜʦ 40% ʧʦ ʤʘʩʽ,  ɲʜʦ 150 ʤʤ) 

ʛʨʘʥʽʪʫ ʨʽʜʰʝ ʰʣʘʢʫ, ʪʘ ʦʜʠʥʠʯʥʠʤʠ ʛʣʠʙʘʤʠ. ʐʘʨ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʦ ʚ 

ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ, ʟʫʩʪʨʽʥʫʪʦ ʤʘʡʞʝ ʚ ʫʩʽʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. ɺ ʩʚʝʨʜʣʦʚʠʥʘʭ ʧʽʚʜʝʥʥʦʾ 

ʯʘʩʪʠʥʠ ʜʘʤʙʠ ʛʨʫʥʪ ʟʘʣʷʛʘʻ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʨʦʟʨʽʟʫ ʜʨʫʛʠʤ ʚʽʜ ʧʦʚʝʨʭʥʽ, ʫ ʩʚ. 

ˉ5 ï ʧʽʜʩʪʠʣʘʻ ʱʝʙʝʥʠʩʪʫ ʥʘʩʠʧʢʫ ʜʦʨʦʛʠ. ɺ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʜʘʤʙʠ 

ʛʨʫʥʪʦʤ ʩʢʣʘʜʝʥʦ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʪʽʣʘ ʜʘʤʙʠ ʽ ʥʘ ʨʦʟʨʽʟʘʭ ʛʨʫʥʪʠ ʤʘʶʪʴ ʟʥʘʯʥʫ 

ʧʦʪʫʞʥʽʩʪʴ, ʯʘʩʪʦ ʧʝʨʝʰʘʨʦʚʫʶʯʠʩʴ ʛʨʘʥʽʪʥʠʤ ʱʝʙʝʥʝʤ ʪʘ ʛʣʠʙʘʤʠ, ʫʪʚʦʨʶʶʯʠ 

ʩʫʛʣʠʥʠʩʪʦ-ʱʝʙʝʥʠʩʪʫ ʩʫʤʽʰ ʟ ʧʝʨʝʚʘʞʘʶʯʦʶ ʢʽʣʴʢʽʩʪʶ ʫʣʘʤʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ 

ʩʘʤ ʛʨʫʥʪ ʚʠʩʪʫʧʘʻ ʚ ʪʘʢʠʭ ʧʨʦʰʘʨʢʘʭ ʷʢ ʟʘʧʦʚʥʶʚʘʯ. ʇʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʚ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʜʘʤʙʠ ï 3,2-4,8 ʤ; ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ï 1,6-2,0 ʤ. 

ʐʘʨ-3 (tQ4) ï ʉʫʛʣʠʥʦʢ ʣʝʛʢʠʡ, ʚʽʜ ʪʫʛʦ-ʧʣʘʩʪʠʯʥʦʛʦ ʜʦ ʤ'ʷʢʦʧʣʘʩʪʠʯʥʦʾ 

ʢʦʥʩʠʩʪʝʥʮʽʾ, ʩʽʨʠʡ ʜʦ ʙʫʨʦ-ʩʽʨʦʛʦ, ʥʝʨʽʚʥʦʤʽʨʥʦ ʚʦʜʦʥʘʩʠʯʝʥʠʡ, ʙʝʟ ʚʢʣʶʯʝʥʴ. 

ʐʘʨ ʨʦʟʢʨʠʪʦ ʩʚ. ˉ3, 5, 8ʘ, ʧʦʪʫʞʥʽʩʪʶ 0,4-1,4 ʤ. 

ʐʘʨ-4 (tQ4) ï ʉʫʛʣʠʥʦʢ ʣʝʛʢʠʡ, ʪʚʝʨʜʠʡ, ʞʦʚʪʦ-ʙʫʨʠʡ ʜʦ ʪʝʤʥʦ-ʙʫʨʦʛʦ, 

ʧʠʣʫʚʘʪʠʡ, ʱʽʣʴʥʠʡ, ʤʘʣʦʚʦʣʦʛʠʡ. ʈʦʟʢʨʠʪʦ ʩʚ. ˉ5, 6, 7, ʧʦʪʫʞʥʽʩʪʴ ʚ 

ʩʚʝʨʜʣʦʚʠʥʘʭ 0,3-1,0 ʤ. 
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ɻʝʥʝʪʠʯʥʽ ʽʥʜʝʢʩʠ ʛʨʫʥʪʽʚ ʨʦʟʨʽʟʫ ʧʨʠʡʥʷʪʽ ʧʦ ʾʭ ʬʘʢʪʠʯʥʦʤʫ, ʘ ʥʝ 

ʧʝʨʰʦʯʝʨʛʦʚʦʤʫ(ʢʦʨʽʥʥʦʤʫ) ʟʘʣʷʛʘʥʥʶ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʭʘʨʘʢʪʝʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʪʦʛʦ, ʯʠ ʽʥʰʦʛʦ ʚʠʜʽʣʝʥʦʛʦ ʰʘʨʫ. 

ɺ ʤʝʞʘʭ ʜʽʣʷʥʢʠ ʚʠʰʫʢʫʚʘʥʴ ʚʠʜʽʣʝʥʦ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʱʦ ʥʘʣʝʞʠʪʴ 

ʜʦ ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘʧʣʘʚʠ ʪʘ ʢʦʨʠ ʟʚʽʪʨʶʚʘʥʥʷ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ, ʷʢʘ ʾʭ ʧʽʜʩʪʠʣʘʻ [105, 124]. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʦʜʦʥʦʩʥʠʡ 

ʢʦʤʧʣʝʢʩ ʧʨʠʫʨʦʯʝʥʽʩʪʶ ʜʦ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʚʽʢʫ ʨ. ɼʥʽʧʨʦ ʪʘ 

ʡʦʛʦ ʧʨʠʪʦʢʽʚ, ʚʦʜʦʚʤʽʱʫʶʯʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʦʟʝʨʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ ʟ 

ʧʨʦʰʘʨʢʘʤʠ ʩʫʛʣʠʥʢʽʚ, ʩʫʧʽʩʢʽʚ, ʛʣʠʥ, ʪʘ ʫʣʘʤʢʦʚʦ-ʪʨʽʱʠʥʫʚʘʪʘ ʟʦʥʘ ʘʨʭʝʡʩʴʢʠʭ 

ʛʨʘʥʽʪʦʾʜʽʚ ʱʦ ʾʭ ʧʽʜʩʪʠʣʘʻ.  

ʅʘ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʚʠʰʫʢʫʚʘʥʴ (ʚʝʨʝʩʝʥʴ 2022 ʨ.) ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦ ʾ

ʜʽʣʷʥʢʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ, ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʚʠʷʚʣʝʥʽ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ1,3,5, 

ʥʘ ʜʽʣʷʥʮʽ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʜʘʤʙʠ, ʥʘ ʛʣʠʙʠʥʘʭ 4,0-6,2 ʤ (ʘʙʩʦʣʶʪʥʠʤ 

ʚʽʜʤʽʪʢʘʤ 55,6-58,4 ʤ), ʪʘ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ˉ6 ʪʘ 9, ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʜʽʣʷʥʮʽ 

ʜʘʤʙʠ, ʥʘ ʛʣʠʙʠʥʘʭ (ʘʙʩ. ʚʽʜʤ. 54,1-55,0 ʤ) 9,0-10,2 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 3.14-

3.16). ɼʽʣʷʥʢʠ ʜʘʤʙʠ, ʜʝ ʥʝ ʚʠʷʚʣʝʥʦ ʟʦʥ ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʧʦʨʽʜ, 

ʪʘʢʦʞ ʧʝʨʝʚʽʨʷʣʠʩ ɹʙʫʨʽʥʥʷʤ (ʨʠʩ. 3.17). ʗʢ ʚʠʜʥʦ, ʛʨʫʥʪʠ ʜʘʤʙʠ ʩʫʭʽ, ʙʝʟ ʦʟʥʘʢ 

ʟʘʤʦʯʫʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ. 

 

 
ʈʠʩʫʥʦʢ 3.14 ï ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çɼʥʽʧʨʦʚʩʴʢʝè ʥʘ ʜʽʣʷʥʮʽ ʧʦ ʧʨʦʬʽʣʶ ɯ-ɯ, ʜʝ ʟʘ ʜʘʥʠʤʠ ʟʡʦʤʢʠ ʇɯɽʄʇɿ 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʙʚʦʜʥʝʥʥʷ. ʉʠʥʽ ʧʫʥʢʪʠʨʥʽ ʣʽʥʽʾ  ʧʦʣʦʞʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ [105, 124] 
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ʈʠʩʫʥʦʢ 3.15 ï ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çɼʥʽʧʨʦʚʩʴʢʝè ʥʘ ʜʽʣʷʥʮʽ ʧʦ ʧʨʦʬʽʣʶ ɯɯ-ɯɯ, ʜʝ ʟʘ ʜʘʥʠʤʠ ʟʡʦʤʢʠ ʇɯɽʄʇɿ 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʙʚʦʜʥʝʥʥʷ. ʉʠʥʽ ʧʫʥʢʪʠʨʥʽ ʣʽʥʽʾ  ʧʦʣʦʞʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ [105, 124] 

 

 

 

 

ʈʠʩʫʥʦʢ 3.16 ï ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʦ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʨʦʟʨʽʟʽʚ 
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ʈʠʩʫʥʦʢ 3.17 ï ɯʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çɼʥʽʧʨʦʚʩʴʢʝè ʥʘ ʜʽʣʷʥʮʽ, ʜʝ ʟʘ ʜʘʥʠʤʠ ʟʡʦʤʢʠ ʇɯɽʄʇɿ ʦʙʚʦʜʥʝʥʥʷ ʪʘ 

ʬʽʣʴʪʨʘʮʽʷ ʚʽʜʩʫʪʥʽ [105, 124] 

 

ʂʨʽʤ  ʛʦʣʦʚʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʚʠʱʝ ʟʘ ʨʦʟʨʽʟʦʤ ʨʦʟʢʨʠʪʦ ʣʦʢʘʣʴʥʽ 

ʤʘʣʦʧʦʪʫʞʥʽ ʛʦʨʠʟʦʥʪʠ çʚʝʨʭʦʚʦʜʢʠè, ʷʢʽ ʯʽʪʢʦ ʚʠʷʚʣʷʶʪʴʩʷ ʧʨʠ ʙʫʨʽʥʥʽ ʪʘ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʜʘʥʠʤʠ ʚʦʣʦʛʦʩʪʽ ʛʨʫʥʪʽʚ, ʷʢʽ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʟ ʮʠʭ ʛʣʠʙʠʥ (ʨʠʩ. 

3.14-3.16). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʦʨʠʟʦʥʪʫ ʫ ʢʦʨʽʥʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʚʦʜʦʧʨʦʷʚ ʷʢʦʛʦ ʧʨʠ 

ʙʫʨʽʥʥʽ ʬʽʢʩʫʚʘʚʩʷ ʫ ʚʠʛʣʷʜʽ ʟʥʘʯʥʦʛʦ ʚʦʜʦʧʨʠʪʦʢʫ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʧʦʚʥʠʤ 

ʚʦʜʦʥʘʩʠʯʝʥʥʷʤ ʚʤʽʱʫʶʯʠʭ ʛʨʫʥʪʽʚ, çʚʝʨʭʦʚʦʜʢʘè ʥʝ ʚʠʟʥʘʯʘʣʘʩʴ ʧʦʜʽʙʥʠʤ 

ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷʤ ʛʦʨʠʟʦʥʪʫ ʽ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʚʘʣʘ ʚʦʣʦʛʽʩʪʴ ʚʤʽʱʫʶʯʠʭ ʛʨʫʥʪʽʚ 

(ʧʦʪʫʞʥʽʩʪʴ ʟʘʤʦʯʝʥʦʾ ʟʦʥʠ ï 0,3-0,4 ʤ), ʤʘʻ ʣʦʢʘʣʴʥʝ ʧʦʰʠʨʝʥʥʷ ʚ ʧʣʘʥʽ. ʋ 

ʷʢʦʩʪʽ ʩʣʘʙʦ-ʧʨʦʥʠʢʥʦʛʦ  ʰʘʨʫ, ʥʘ ʷʢʦʤʫ ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʰʠʡ ʚʽʜ ʧʦʚʝʨʭʥʽ 

ʛʦʨʠʟʦʥʪ (çʚʝʨʭʦʚʦʜʢʘè), ʚʠʩʪʫʧʘʶʪʴ ʛʨʫʥʪʠ ʰʘʨʽʚ ɯɻɽ-2 ʽ 3, ʚʦʜʦʚʤʽʱʫʶʯʠʤʠ 

ʛʨʫʥʪʘʤʠ ʰʘʨʠ ɯɻɽ-ʅ1 ʪʘ ʅ3 (ʜʣʷ ʩʚ. ˉ1 ʪʘ ˉ 3 ʚʽʜʧʦʚʽʜʥʦ).   

ʅʘ ʇʜ-ɿʭ ʜʽʣʷʥʮʽ ʜʘʤʙʠ (ʩʚ. ˉ6-9), ʞʦʜʥʦʶ ʩʚʝʨʜʣʦʚʠʥʦʶ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ 

ʯʽʪʢʠʭ ʦʟʥʘʢ ʥʘʷʚʥʦʩʪʽ çʚʝʨʭʦʚʦʜʢʠè ʫ ʨʦʟʨʽʟʽ ʪʽʣʘ ʜʘʤʙʠ (ʨʠʩ. 3.17). ʎʝ 
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ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʇʜ-ɿʭ ʙʦʨʪ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʟʚʝʜʝʥʦ ʣʽʪʦʣʦʛʽʯʥʦ ʙʽʣʴʰ 

ʦʜʥʦʨʽʜʥʠʤʠ ʛʨʫʥʪʘʤʠ, ʥʽʞ ʪʽ ʱʦ ʩʢʣʘʜʘʶʪʴ ʧʽʚʜʝʥʥʫ ʜʘʤʙʫ ʰʣʘʤʦʩʭʦʚʠʱʘ. 

ʆʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ, ʷʢ ʬʦʨʤʫʻʪʴʩʷ ʚʝʨʭʥʽʡ ʣʦʢʘʣʴʥʠʡ ʛʦʨʠʟʦʥʪ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ 

ʣʽʪʦʣʦʛʽʯʥʠʭ ʨʽʟʥʠʮʴ ʩʘʤʝ ʛʨʫʥʪʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʚʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʰʣʘʤʠ ï ɯɻɽ-ʅ1, ʅ3), ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ï ʧʨʠʨʦʜʥʠʭ ʛʨʫʥʪʽʚ (ɯɻɽ-1-4), ʷʢʽ ʥʝ ʻ 

ʤʩ̔ʮʝʚʠʤʠ ʛʨʫʥʪʘʤʠ, ʘʣʝ ʙʫʣʠ ʟʘʚʝʟʝʥʽ ʧʽʜ ʯʘʩ ʟʚʝʜʝʥʥʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʩʧʦʨʫʜʠ.  

ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʬʦʨʤʫʚʘʥʥʶ ʣʦʢʘʣʴʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʩʧʨʠʷʣʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ 

ʟʚʝʜʝʥʥʷ ʜʘʤʙʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʣʘ ʯʝʨʛʫʚʘʥʥʷ ʫʱʽʣʴʥʝʥʠʭ ʰʘʨʽʚ ʛʨʫʥʪʫ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʽʟ ʙʫʪʦʚʦʾ ʥʘʩʠʧʢʠ, ʟʛʽʜʥʦ ʥʘʩʪʘʥʦʚ ʧ.ʧ.7, ʉʇ-32-104-98 (ʨʠʩ. 3.18) ʪʘ ʧʦʧʝʨʝʜʥʽʭ 

ʚʠʜʘʥʴ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ, ʷʢʽ ʜʽʷʣʠ ʥʘ ʧʝʨʽʦʜ ʧʦʙʫʜʦʚʠ ʜʘʤʙʠ [140].  

 

 
ʈʠʩʫʥʦʢ 3.18 ï ʉʭʝʤʘ ʟʚʝʜʝʥʥʷ ʥʘʩʠʧʫ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʫʱʽʣʴʥʝʥʠʭ ʰʘʨʽʚ 

ʛʨʫʥʪʫ ʟ ʙʫʪʦʚʠʤ ʢʘʤʽʥʥʷʤ [140] 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʩʭʝʤʠ, ʷʢ ʚʢʘʟʘʥʦ ʚ ʦʧʠʩʽ ʥʘʩʪʘʥʦʚʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

çʫ ʚʠʧʘʜʢʫ ʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʱʦ ʥʘʜʭʦʜʠʪʴ ʚ ʙʽʢ ʥʘʩʠʧʥʦʾ ʩʧʦʨʫʜʠ, ʪʘ ʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʚʦʜʥʦʤʫ ʧʦʪʦʮʽ ʟʣʝʜʝʥʽʥʴ, ʤʫʣʠʩʪʠʭ ʯʠ ʽʥʰʠʭ ʥʘʥʦʩʽʚ, ʷʢʽ ʙ ʤʦʛʣʠ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʪʘ ʙʣʦʢʫʚʘʪʠ ʬʽʣʴʪʨʘʮʽʡʥʠʡ ʧʦʪʽʢè ʪʘ ʯʽʪʢʦ ʚʠʜʥʦ ʥʘ ʨʦʟʨʽʟʘʭ I-I, 

II -II ʧʦ ʧʽʚʜʝʥʥʽʡ ʜʽʣʷʥʮʽ ʩʧʦʨʫʜʠ.  

ʌʘʢʪʠʯʥʦ ʤʘʻʤʦ ʩʭʝʤʫ ʬʽʣʴʪʨʫʶʯʦʾ ʜʘʤʙʠ, ʘʣʝ ʜʝʱʦ ʦʙʤʝʞʝʥʦʶ ʧʦ ʦʙôʻʤʫ 

ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʢʦʣʦʾʜʥʦʤʫ ʩʢʣʘʜʫ ʨʽʜʠʥʠ, ʱʦ ʬʽʣʴʪʨʫʻʪʴʩʷ. ʅʘʩʪʘʥʦʚʘ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ ʮʽʣʢʦʤ ʟʨʦʟʫʤʽʣʘ, ʙʦ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʩʦʢʠʡ 

ʛʨʘʜʽʻʥʪ ʥʘʧʦʨʫ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ ʫ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʤʫ ʩʢʣʘʜʽ ʯʘʩʪʦʢ 

ʛʨʫʥʪʫ (ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʘ ʬʨʘʢʮʽʷ/ʱʝʙʝʥʠʩʪʦ-ʙʨʠʣʦʚʘ), ʱʦ ʩʢʣʘʜʘʶʪʴ ʪʽʣʦ 

ʜʘʤʙʠ, ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʥʝʤʠʥʫʯʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʫ ʩʫʬʦʟʽʾ ʟ ʣʦʢʘʣʴʥʠʤ 

ʨʦʟʤʠʚʦʤ ʪʘ ʚʠʥʦʩʦʤ ʙʽʣʴʰ ʜʨʽʙʥʦʾ ʬʨʘʢʮʽʾ ʛʨʫʥʪʫ ʟ ʧʨʦʪʠʣʝʞʥʦʛʦ ʚʽʜ ʥʘʧʨʷʤʢʫ 
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ʬʽʣʴʪʨʘʮʽʾ ʙʦʨʪʫ ʜʘʤʙʠ. 

ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʚʽʜʢʨʠʪʠʡ, ʙʝʟʥʘʧʽʨʥʠʡ. ɾʠʚʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ, 

ʧʝʨʝʚʘʞʥʦ, ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʽʣʴʪʨʘʮʽʾ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ɼʨʝʥʫʻʪʴʩʷ ʛʦʨʠʟʦʥʪ 

ʝʨʦʟʽʡʥʦʶ ʤʝʨʝʞʝʶ ʨ. ʂʦʥʦʧʣʷʥʢʘ. ʍʘʨʘʢʪʝʨ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ 

ʚʦʜʘʤʠ ʬʽʣʴʪʨʘʮʽʡʥʠʡ, ʟʦʥʘʣʴʥʠʡ, ʧʨʷʤʠʡ, ʥʠʟʭʽʜʥʠʡ. ʈʦʟʚʘʥʪʘʞʝʥʥʷ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦʤʫ, ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɿ ʢʦʞʥʦʛʦ ʨʽʟʥʦʚʠʜʫ ʧʦʨʽʜ ʚ ʩʚʝʨʜʣʦʚʠʥʘʭ ʚʽʜʽʙʨʘʥʽ ʟʨʘʟʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʚʠʟʥʘʯʝʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

(ɼʦʜʘʪʦʢ ɹ.10). 

ʇʽʩʣʷ ʟʣʠʚʦʚʠʭ ʜʦʱʽʚ ʚ ʣʠʧʥʽ-ʩʝʨʧʥʽ 2023 ʨʦʢʫ ʥʘ ʥʘʡʙʽʣʴʰ ʦʙʚʦʜʥʝʥʽʡ 

ʯʘʩʪʠʥʽ ʜʘʤʙʠ (ʜʽʣʷʥʢʠ 2-10, ʨʠʩ. 3.11) ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ 

ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʥʘ ʾʾ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ 

ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʧʦʚʽʜʘʣʘ ʤʝʪʦʜʠʮʽ ʜʦʩʣʽʜʞʝʥʴ 2022 ʨʦʢʫ (ʨʠʩ. 

3.19-3.20) [138]. 

ɸʥʘʣʽʟ ʨʠʩʫʥʢʽʚ ʧʦʢʘʟʫʻ ʟʥʘʯʥʝ ʦʙʚʦʜʥʝʥʥʷ ʪʽʣʘ ʜʘʤʙʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʟʦʥʘ 2 ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 12 ʤʝʪʨʽʚ, 3 ï ʥʘ 14 ʤ, ʤʽʞ 3 ʽ 4 ʟʦʥʘʤʠ ʟôʷʚʠʣʘʩʴ ʥʦʚʘ 

ʧʨʦʪʷʞʥʽʩʪʶ 13 ʤ, ʟʦʥʠ 9 ʽ 10 ʫʪʚʦʨʠʣʠ ʻʜʠʥʫ ʜʽʣʷʥʢʫ ʦʙʚʦʜʥʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʙʣʠʟʴʢʦ 40 ʤʝʪʨʽʚ. ʊʘʢʝ ʦʙʚʦʜʥʝʥʥʷ ʧʽʩʣʷ ʟʣʠʚ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʷʚʠʱ: ʟʩʫʚʽʚ, ʩʫʬʦʟʽʾ ʽ 

ʧʦʚʝʨʭʥʝʚʦʾ ʝʨʦʟʽʾ ʚ ʪʽʣʽ ʜʘʤʙʠ [138]. 

ʅʘ ʨʠʩʫʥʢʫ 3.21 ʥʘʚʝʜʝʥʠʡ ʬʨʘʛʤʝʥʪ ʢʘʨʪ-ʩʭʝʤ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʥʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽʡ ʜʘʤʙʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çɼʥʽʧʨʦʚʩʴʢʝè ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʡʦʤʦʢ 2017, 2022 ʪʘ 2023 ʨʦʢʽʚ. ʊʫʪ ʧʦʤʽʪʥʘ 

ʥʘʷʚʥʽʩʪʴ ʜʽʣʷʥʦʢ ʟ çʨʦʟʤʠʪʠʤ ʧʦʣʝʤè, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʚʦʣʽ ʰʠʨʦʢʠʤʠ 

ʚʽʜʩʪʫʧʘʤʠ ʤʽʞ ʽʟʦʣʽʥʽʷʤʠ, ʜʽʣʷʥʢʠ ʩʠʣʴʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʦʣʷ ʟʽ 

çʩʪʠʩʥʫʪʠʤʠè ʽʟʦʣʽʥʽʷʤʠ, ʘ ʪʘʢʦʞ ʜʽʣʷʥʢʠ ʟ ʽʟʦʣʽʥʽʷʤʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚʭʨʝʩʪ 

ʜʘʤʙʠ ï ʟʦʥʠ ʨʦʟʫʱʽʣʴʥʝʥʥʥʷ ʧʦʨʽʜ, ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ. 
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3.1.3 ɽʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè. 

ɸʥʘʣʽʟ ʧʨʠʯʠʥ ʪʘ ʬʘʢʪʦʨʽʚ ʟʥʠʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʽ ʘʚʘʨʽʡ ʥʘ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʥʘʚʝʜʝʥʦ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ.  

ɼʦ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʝʡʩʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʙʽʣʷ 17% ʚʠʧʘʜʢʽʚ), 

ʯʘʩʪʢʦʚʦ ʧʝʨʝʧʦʚʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʩʠʣʴʥʠʭ ʜʦʱʽʚ ʟʘ ʫʤʦʚ ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʜʨʝʥʘʞʫ (ʜʦ 23%), ʝʨʦʟʽʷ (ʙʣʠʟʴʢʦ 6%). ʇʝʨʝʚʘʞʥʦ ʪʝʭʥʦʛʝʥʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʻ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʫ (21%), ʧʦʨʫʰʝʥʥʷ ʦʩʥʦʚʠ (ʧʦʥʘʜ 9%), 

ʧʨʦʩʽʜʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ (1%) [30]. ʈʦʟʛʣʷʥʝʤʦ ʾʭ ʧʦ ʯʝʨʟʽ. 

ɿʛʽʜʥʦ ɼɹʅ ɺ.1.1-12 2014 [141] ʨʘʡʦʥ ʤ. ʂʘʤôʷʩʴʢʝ, ʪʝʨʠʪʦʨʽʷ ʷʢʦʛʦ ʤʘʻ 

ʩʝʨʝʜʥʽ ʟʘ ʩʢʣʘʜʥʽʩʪʶ ʛʨʫʥʪʦʚʽ ʫʤʦʚʠ, ʤʘʻ ʟʥʘʯʝʥʥʷ ʬʦʥʦʚʦʾ ʩʝʡʩʤʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʨʽʚʥʝʤ ɸ ʽ ɺ ï 5 ʙʘʣʽʚ, ʟʘ ʨʽʚʥʝʤ ʉ ï 6 ʙʘʣʽʚ (ɼʦʜʘʪʢʠ ɹ.11 ï ɹ.12). 

ɺ ɼɹʅ ɺ.1.1-12 2014 [141] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʚʩʽ ɻʊʉ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʢʣʘʩʫ, ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʩʪʝʞʝʥʽ 

ʧʽʩʣʷ ʢʦʞʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʧʦʜʽʾ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 5 ʙʘʣʽʚ ʽ ʚʠʱʝ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʦʢʘʟʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʘʧʘʨʘʪʫʨʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʫ ʩʧʦʨʫʜʽ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʩʧʦʨʫʜʠ. 

ʅʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʘʢʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʤʽʮʥʦʩʪʽ, 

ʩʪʽʡʢʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʦʨʫʜʠ [141]. ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ 

ʜʽʶʯʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ ʪʘ ɻʊʉ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢʠʭ ʙʽʣʴʰʝ 30-50 ʨʦʢʽʚ. 

ʊʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè ʙʽʣʴʰʝ 50 ʨʦʢʽʚ. ɺʨʘʭʦʚʫʶʯʠ 

ʦʙʚʦʜʥʝʥʽʩʪʴ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ, ʜʦʮʽʣʴʥʦ 

ʚʚʘʞʘʪʠ, ʱʦ ʟʝʤʣʝʪʨʫʩʠ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 5 ʽ ʙʽʣʴʰʝ ʙʘʣʽʚ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʩʫʚʥʠʭ ʷʚʠʱ ʽ ʧʨʦʨʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʜʘʤʙʠ. 

ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʩʴʦʛʦ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʻ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʱʦ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʫ. 

ɿʦʢʨʝʤʘ, ʟʘʟʥʘʯʝʥʦ ʧʨʦ ʟʤʽʥʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʚʣʽʪʢʫ, ʜʦʱʽ 

ʚʠʧʘʜʘʶʪʴ ʨʽʜʢʦ, ʘʣʝ ʤʘʶʪʴ ʟʣʠʚʦʚʠʡ ʭʘʨʘʢʪʝʨ. ɺʥʘʩʣʽʜʦʢ ʟʣʠʚʦʚʠʭ ʜʦʱʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʨʦʟʽʷ ʧʦʚʝʨʭʥʽ ʪʘ ʪʽʣʘ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ (ʨʠʩ. 3.22). ɽʨʦʟʽʾ 

ʩʧʨʠʷʣʠ ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʨʝʣʴʻʬ ʪʘ ʥʘʭʠʣ ʧʦʚʝʨʭʥʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʫ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʨʠʩ. 3.22). ʅʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʟʘ ʨʘʭʫʥʦʢ ʣʽʥʽʡʥʦʾ ʝʨʦʟʽʾ 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʠʡ ʨʦʟʤʠʚ ʬʦʩʬʦʛʽʧʩʫ ʽ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʭʦʜʷʪʴ ʚʽʜʭʦʜʠ 

ʟʙʘʛʘʯʝʥʥʷ ʫʨʘʥʦʚʠʭ ʨʫʜ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʨʘʜʽʘʮʽʾ ʫ ʮʠʭ 

ʤʽʩʮʷʭ. ʇʽʜ ʯʘʩ ʟʣʠʚʦʚʠʭ ʜʦʱʽʚ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʘʤʙʠ, ʦʙʚʦʜʥʶʶʯʠ ʾʾ, ʯʦʤʫ ʜʦʜʘʪʢʦʚʦ ʩʧʨʠʷʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʜʨʝʥʘʞʫ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ. 

 

 
ʈʠʩʫʥʦʢ 3.22 ï ʇʨʦʷʚʠ ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʷʚʠʱ ï ʦʙʚʘʣʠ, 

ʟʩʫʚʠ ʪʘ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʰʘʨʫ ʬʦʩʬʦʛʽʧʩʫ ʥʘ ʧʽʚʥʽʯʥʽʡ ʜʘʤʙʽ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè [105, 124, 134] 

 

ʅʘ ʦʢʨʝʤʠʭ ʦʙʚʦʜʥʝʥʠʭ ʜʽʣʷʥʢʘʭ ʽ ʟʦʥʘʭ ʬʽʣʴʪʨʘʮʽʾ (ʟʦʥʠ 3-5, 10-12, ʨʠʩ. 

3.11) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʫʬʦʟʽʡʥʽ ʣʽʡʢʠ ʽ ʧʨʦʚʘʣʠ ʛʣʠʙʠʥʦʶ ʜʦ 0,5-1,0 ʤ ʧʦ ʢʨʘʶ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ. ɺ ʮʠʭ ʤʽʩʮʷʭ ʩʭʠʣ ʜʘʤʙʠ ʟʘʨʦʩʪʘʻ ʦʯʝʨʝʪʦʤ (ʨʠʩ.3.23). 

 

  
ɸ ɹ 

ʈʠʩʫʥʦʢ 3.23 ï ʇʨʦʷʚʠ ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʷʚʠʱ ʚ ʟʦʥʘʭ 

ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ ï ʩʫʬʦʟʽʡʥʽ ʣʽʡʢʠ (ɸ) ʽ ʧʨʦʚʘʣʠ (ɹ) 



122 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʤʽʱʝʥʥʷ ʪʨʽʱʠʥ ʚ ʟʦʥʘʭ ʦʙʚʦʜʥʝʥʥʷ ʽ 

ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʜʽʣʷʥʢʘʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘ ʜʘʥʠʤʠ ʟʡʦʤʢʠ ʇɯɽʄʇɿ 2022 ʨʦʢʫ (ʨʠʩ. 

3.11), ʚʨʘʭʦʚʫʶʯʠ ʜʦʙʨʝ ʚʽʜʦʤʽ ʦʟʥʘʢʠ ʨʦʟʨʠʚʥʠʭ ʟʨʫʰʝʥʴ ʚ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʷʭ, 

ʚʠʦʢʨʝʤʣʶʚʘʣʠʩʴ ʟʦʥʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʪʘ ʚʠʟʥʘʯʘʣʠʩʴ ʾʭʥ ̔ʘʟʠʤʫʪʠ ʧʨʦʩʪʷʛʘʥʥʷ, 

ʧʨʠʢʣʘʜ ʚʠʜʽʣʝʥʥʷ ʪʨʽʱʠʥ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 3.24. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʪʨʽʱʠʥ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ ʦʙʚʦʜʥʝʥʥʷ 1, 3, 5, 6, 9, 10, 12, 18, 

19-22, 24-25). ʇʨʦʩʪʦʨʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʪʨʽʱʠʥ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1 ʫ 

ʚʠʛʣʷʜʽ ʘʟʠʤʫʪʽʚ ʧʨʦʩʪʷʛʘʥʥʷ, ʘ ʚʽʟʫʘʣʴʥʝ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ï ʥʘ ʩʪʦʚʧʯʘʩʪʽʡ 

ʜʽʘʛʨʘʤʽ (ʨʠʩ. 3.25). ɸʥʘʣʽʟ ʜʽʘʛʨʘʤʠ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʜʦʤʽʥʫʶʯʽ ʘʟʠʤʫʪʠ 

ʧʨʦʩʪʷʛʘʥʥʷ ʪʨʽʱʠʥ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʚ ʟʦʥʘʭ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ [142, 143]. 

ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʧʨʦʷʚʣʝʥʘ ʤʝʨʠʜʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʪʨʽʱʠʥ ʟ ʘʟʠʤʫʪʦʤ 

ʧʨʦʩʪʷʛʘʥʥʷ 0-10Á (Ñ5Á) ʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʥʝʾ ʰʠʨʦʪʥʘ 80-90Á (Ñ5Á), ʧʨʠ ʮʴʦʤʫ 

ʧʝʨʰʘ ʜʦʤʽʥʫʶʯʘ.. ɼʨʫʛʘ ʟʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʶ ï  ʜʽʘʛʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟ ʘʟʠʤʫʪʘʤʠ 

ʧʨʦʩʪʷʛʘʥʥʷ 40-50Á ʪʘ 310-320Á (Ñ5Á). ʊʨʝʪʷ ʩʠʩʪʝʤʘ ʟʘ ʚʽʜʥʦʩʥʦʶ ʯʘʩʪʦʪʦʶ ʟʫʩʪʨʽʯʽ 

ʪʘʢʦʞ ʜʽʘʛʦʥʘʣʴʥʘ ʟ ʘʟʠʤʫʪʘʤʠ ʧʨʦʩʪʷʛʘʥʥʷ 30-40Á ʪʘ 300-310Á (Ñ5Á). ʆʢʨʝʤʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʛʨʫʧʘ ʪʨʽʱʠʥ ʟ ʥʘʧʨʷʤʢʘʤʠ ʧʨʦʩʪʷʛʘʥʥʷ 340-350Á (Ñ5Á) [142, 143]. 

 

 
ʘ 

 
ʙ 

ʈʠʩʫʥʦʢ 3.24 ï ʇʨʠʢʣʘʜ ʚʠʜʽʣʝʥʥʷ ʪʨʽʱʠʥ (ʯʦʨʥʠʡ ʧʫʥʢʪʠʨ) ʥʘ ʢʘʨʪʽ 

ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʜʽʣʷʥʦʢ 1 (ʘ) ʪʘ 21 (ʙ) 

(ʜʠʚ. ʨʠʩ. 3.11). ʂʦʣʴʦʨʦʚʽ ʰʢʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ, ʽʤʧ./0,5 ʩ [142] 
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ʊʘʙʣʠʮʷ 3.1 ïɸʟʠʤʫʪʠ ʧʨʦʩʪʷʛʘʥʥʷ ʪʨʽʱʠʥ ʥʘ ʦʙʚʦʜʥʝʥʠʭ ʜʽʣʷʥʢʘʭ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè [142] 

ʅʦʤʝʨ ʛʨʫʧʠ 

ʪʨʽʱʠʥ 

ɯʥʪʝʨʚʘʣ ʘʟʠʤʫʪʽʚ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʛʨʘʜ 

ʂʽʣʴʢʽʩʪʴ ʪʨʽʱʠʥ 

ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʘʟʠʤʫʪʫ 

ɺʽʜʥʦʩʥʘ ʯʘʩʪʦʪʘ 

ʟʫʩʪʨʽʯʽ, % 

1 0-9 46 26,59 

2 10-19 5 2,89 

3 20-29 6 3,47 

4 30-39 17 9,83 

5 40-49 15 8,67 

6 50-59 9 5,20 

7 60-69 1 0,58 

8 70-79 8 4,62 

9 80-90 14 8,09 

10 270-279 2 1,16 

11 280-289 0 0 

12 290-299 1 0,58 

13 300-309  10 5,78 

14 310-319 12 6,94 

15 320-329 5 2,89 

16 330-339 5 2,89 

17 340-349 16 9,25 

18 350-360 1 0,58 

ɺʩʴʦʛʦ  173 100 

 

 

ʈʠʩʫʥʦʢ 3.25 ï ɼʽʘʛʨʘʤʘ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çɼʥʽʧʨʦʚʩʴʢʝè [142, 143] 
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ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʤʘʻ ʽʩʥʫʚʘʪʠ ʧʝʚʥʠʡ ʬʘʢʪʦʨ, ʷʢʠʤ 

ʟʫʤʦʚʣʶʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ ʘʙʦ ʥʘʧʨʷʤʢʽʚ ʪʨʽʱʠʥ  

ʈʦʟʢʨʠʪʠ ʮʝʡ ʬʘʢʪʦʨ ʜʦʧʦʤʘʛʘʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʥʘʚʝʜʝʥʽ ʫ 

ʨʦʙʦʪʘʭ [144, 145]. ɸʚʪʦʨʠ ʧʦʙʫʜʫʚʘʣʠ ʢʘʨʪʫ ʘʢʪʠʚʥʠʭ ʥʘ ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʣʽʥʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʩʫʤʘʨʥʠʭ ʘʤʧʣʽʪʫʜ ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʫ 

ʯʝʪʚʝʨʪʠʥʥʦʤʫ ʧʝʨʽʦʜʽ ʤʘʩʰʪʘʙʫ 1:25000 ʜʣʷ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʫʟʣʘ (ʨʠʩ. 3.26). 

ʋ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʽ ʣʽʥʝʘʤʝʥʪʠ (ʟʦʥʠ ʘʢʪʠʚʥʠʭ ʥʘ 

ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʨʦʟʣʦʤʽʚ)  ʨʝʛʽʦʥʘʣʴʥʽ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.26 ʯʝʨʚʦʥʠʤ 

ʢʦʣʴʦʨʦʤ, ʽ ʣʦʢʘʣʴʥʽ, ʧʦʢʘʟʘʥʽ ʪʝʤʥʦ-ʩʽʨʠʤ ʢʦʣʴʦʨʦʤ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʜʚʽ ʜʦʤʽʥʫʶʯʽ 

ʩʠʩʪʝʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʩʧʦʣʫʯʝʥʠʤʠ ʽ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ 

ʣʽʥʝʘʤʝʥʪʥʠʤʠ ʟʦʥʘʤʠ ʜʦʤʽʥʫʶʯʠʭ ʥʘʧʨʷʤʢʽʚ (0Á ʪʘ 90Á Ñ 5Á, 40ï45Á Ñ 5Áʪʘ 310ï315Á 

Ñ 5Á), ʦʜʥʫ ʧʨʦʤʽʞʥʫ (25ï30Á Ñ 5Á ʪʘ 295ï300Á Ñ 5Á) ʪʘ ʜʚʘ ʧʨʠʛʥʽʯʝʥʠʭ ʥʘʧʨʷʤʢʠ (15ï

20Á Ñ 5Á ʪʘ 345ï350Á Ñ 5Á), ʱʦ ʤʘʶʪʴ ʧʦ ʦʜʥʽʡ ʣʽʥʝʘʤʝʥʪʥʽʡ ʟʦʥʽ [144, 145]. ʉʘʤʝ ʚʦʥʠ, 

ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʻ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ 

ʚʦʜʦʦʙʤʽʥ ʤʽʞ ʧʦʚʝʨʭʥʝʚʠʤʠ ʽ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ, ʘ ʟʦʥʠ ʧʦʛʣʠʥʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʨʦʟʤʽʱʘʶʪʴʩʷ ʚ ʤʽʩʮʷʭ ʩʧʦʣʫʯʝʥʥʷ ʪʘʢʠʭ ʣʽʥʝʘʤʝʥʪʥʠʭ ʟʦʥ [145]. 

ʍʚʦʩʪʦʩʭʦʚʠʱʝ çɼʥʽʧʨʦʚʩʴʢʝè ʨʦʟʤʽʱʝʥʝ ʥʘ ʧʝʨʝʪʠʥʽ  ʪʨʴʦʭ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʣʽʥʝʘʤʝʥʪʥʠʭ ʟʦʥ  ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʾ (0Á-9Á Ñ 5Á), ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʟ ʘʟʠʤʫʪʘʤʠ 

ʧʨʦʩʪʷʛʘʥʥʷ 40-45Á ʪʘ 310-315Á ʽ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 295-

300Á. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʟʘʭʽʜ ʚʽʜ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʨʦʟʪʘʰʦʚʘʥʘ ʣʦʢʘʣʴʥʘ ʣʽʥʝʘʤʝʥʪʥʘ 

ʟʦʥʘ ʟ ʥʘʧʨʷʤʢʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 340-350Á. 

ʉʫʤʽʩʥʠʡ ʘʥʘʣʽʟ ʢʘʨʪʠ ʘʢʪʠʚʥʠʭ ʥʘ ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ (ʨʠʩ. 3.26) ʪʘ ʜʽʘʛʨʘʤʠ, ʥʘʚʝʜʝʥʦʾ ʥʘ ʨʠʩ. 3.25 ʚʢʘʟʫʻ ʥʘ ʜʦʙʨʫ ʟʙʽʞʥʽʩʪʴ 

ʘʟʠʤʫʪʽʚ ʧʨʦʩʪʷʛʘʥʥʷ ʣʽʥʝʘʤʝʥʪʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʪʨʽʱʠʥ ʚ ʟʦʥʘʭ ʦʙʚʦʜʥʝʥʥʷ ʽ 

ʬʽʣʴʪʨʘʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘ ʛʝʦʬʽʟʠʯʥʠʤʠ ʜʘʥʠʤʠ. ʎʝ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ 

ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʟʦʥ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʬʦʨʤʫʚʘʥʥʷ 

ʪʨʽʱʠʥ, ʧʨʦʩʪʦʨʦʚʦ ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʣʽʥʝʘʤʝʥʪʥʠʭ ʟʦʥ.  
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ʈʠʩʫʥʦʢ 3.26 ï ʂʘʨʪʘ ʘʢʪʠʚʥʠʭ ʥʘ ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱ ʫʨʘʥʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʣʠʰʥʴʦʛʦ ɺʆ çʇʍɿè [144] 

 

ɿʘ ʜʘʥʠʤʠ ʃ.ʉ. ɻʘʣʝʮʴʢʦʛʦ ʪʘ ʽʥ. [146], ʟʦʥʠ ʣʽʥʝʘʤʝʥʪʽʚ ʢʦʨʝʣʶʶʪʴʩʷ ʟ 

ʭʘʨʘʢʪʝʨʦʤ ʧʦʣʷ ʩʫʯʘʩʥʠʭ ʨʫʭʽʚ ʪʘ ʜʫʞʝ ʜʦʙʨʝ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʨʦʟʧʦʜʽʣʦʤ ʜʽʣʴʥʠʮʴ 

ʘʥʦʤʘʣʴʥʠʭ ʛʨʘʜʽʻʥʪʽʚ ʰʚʠʜʢʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʨʫʭʽʚ. ʉʽʪʢʘ ʪʨʘʥʩʨʝʛʽʦʥʘʣʴʥʠʭ ʟʦʥ 

ʣʽʥʝʘʤʝʥʪʽʚ ʢʦʥʪʨʦʣʶʻ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʧʣʘʥʽ ʨʦʟʚʠʪʦʢ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʫʤʦʚʣʶʻ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʾʭ ʚʠʷʚʣʝʥʥʷ. 

ɺ ʭʘʨʘʢʪʝʨʽ ʩʫʯʘʩʥʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʫʭʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʽʟʘʮʽʷ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʨʫʭʽʚ, ʷʢʽ ʚʠʨʘʞʝʥʽ ʙʽʣʴʰ ʨʽʟʢʦ ʥʽʞ ʧʦʟʜʦʚʞʥʽ. ɺ ʨʘʡʦʥʽ, ʷʢʠʡ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʚʝʨʪʠʢʘʣʴʥʽ ʨʫʭʠ ʩʢʣʘʜʘʣʠ +4 ʤʤ/ʨʽʢ [146]. 

ɺʨʘʭʦʚʫʶʯʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʝʢʪʦʥʽʯʥʠʡ ʬʘʢʪʦʨ 

ʨʦʟʚʠʪʢʫ ʜʽʣʷʥʦʢ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʜʘʤʙʘʭ 

ʭʚʦʩʪʦʩʭʦʚʠʱ, ʱʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʩʫʯʘʩʥʠʤʠ ʨʫʭʘʤʠ ʧʦ ʣʽʥʝʘʤʝʥʪʥʠʤ ʟʦʥʘʤ. ɰʭ 

ʧʨʦʩʪʦʨʦʚʘ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʜʦ ʨʦʟʣʦʤʥʠʭ ʩʪʨʫʢʪʫʨ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʩʚʽʜʯʠʪʴ 
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ʧʨʦ ʫʩʧʘʜʢʦʚʘʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʝʢʪʦʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʦʞ ʧʨʦ ʚʧʣʠʚ ʥʘ ʩʫʯʘʩʥʽ 

ʪʝʭʥʦʛʝʥʥʽ ʝʢʟʦʛʝʥʥʽ ʧʨʦʮʝʩʠ [142-145]. 

ʊʘʢʠʡ ʟʚôʷʟʦʢ ʩʫʯʘʩʥʦʾ ʪʝʢʪʦʥʽʢʠ ʪʘ ʧʨʦʮʝʩʽʚ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʜʘʤʙ 

ʭʚʦʩʪʦʩʭʦʚʠʱ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʪʘ ʧʨʦʥʠʢʥʦʩʪʽ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʜʽʘʛʥʦʩʪʠʢʫ ʨʠʟʠʢʽʚ ʧʦʨʫʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥ. ɼʽʡʩʥʦ, ʷʢʱʦ ʭʚʦʩʪʦʩʭʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʚʫʟʣʽ 

ʧʝʨʝʪʠʥʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʘʙʦ ʣʦʢʘʣʴʥʠʭ ʨʦʟʣʦʤʽʚ ʟʝʤʥʦʾ ʢʦʨʠ, ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʟʥʠʞʫʶʪʴ ʙʝʟʧʝʢʫ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʟʨʦʩʪʘʻ. ʇʨʠʯʦʤʫ ʮʝ ʚʽʜʥʦʩʠʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʥʝ ʦʛʨʦʜʞʫʚʘʣʴʥʠʭ 

ʜʘʤʙ, ʘʣʝ ʡ, ʱʦ ʩʫʪʪʻʚʦ, ʣʦʞʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʗʢʱʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʜʘʤʙ ʤʦʞʥʘ 

ʤʦʥʽʪʦʨʠʪʠ ʪʘ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʩʪʽʡʢʦʩʪʽ, ʪʦ ʜʥʦ 

ʭʚʦʩʪʦʩʭʦʚʠʱ ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ ʧʦʨʫʰʝʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʟ ʚʠʪʦʢʦʤ ʨʽʜʢʠʭ ʚʽʜʭʦʜʽʚ ʫ 

ʧʽʜʩʪʠʣʘʶʯʽ ʛʨʫʥʪʠ ʪʘ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ. ʊʦʤʫ ʜʣʷ ʭʚʦʩʪʦʩʭʦʚʠʱ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʪʘʢʽʡ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʽʡ ʧʦʟʠʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʶʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʩʪʘʥ ʜʘʤʙ, ʘʣʝ ʡ ʥʘʚʢʦʣʠʰʥʶ ʪʝʨʠʪʦʨʽʶ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʫ ʭʚʦʩʪʦʩʭʦʚʠʱ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʝʙʝʟʧʝʯʥʽ ʚʽʜʭʦʜʠ [142-145]. 

 

3.2 ʊʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘ ʥʝʘʢʪʠʚʥʦʛʦ (ʥʝʜʽʶʯʦʛʦ) ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ çʉʫʭʘʯʽʚʩʴʢʝè 

 

3.2.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʭʚʦʩʪʦʩʭʦʚʠʱʝ çʉʫʭʘʯʽʚʩʴʢʝè. 

ʍʚʦʩʪʦʩʭʦʚʠʱʝ çʉʫʭʘʯʽʚʩʴʢʝè (ʉ) ʷʨʫʞʥʦ-ʙʘʣʦʯʥʦʛʦ ʪʠʧʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʩʝʢʮʽʡ, ʨʦʟʤʽʱʝʥʠʭ ʦʜʥʘ ʟʘ ʦʜʥʦʶ. ɿʘʛʘʣʴʥʘ ʡʦʛʦ ʜʦʚʞʠʥʘ 4,8 ʢʤ, ʧʣʦʱʘ 

ʟʝʤʝʣʴʥʦʛʦ ʚʽʜʚʦʜʫ ï 491,43 ʛʘ [142, 147-149]. ɺʚʝʜʝʥʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʁ ʟ 1968 ʨ., 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʚ 14 ʢʤ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ 

ʙʫʜʤʘʡʜʘʥʯʠʢʘ ʢʦʣʠʰʥʴʦʛʦ ɺʆ çʇʍɿè. ʍʚʦʩʪʦʩʭʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʣʽʚʦʤʫ 

ʚʽʜʛʘʣʫʞʝʥʥʽ ʙʘʣʢʠ ʈʦʟʩʦʣʫʚʘʪʦʾ, ʷʢʘ ʚʧʘʜʘʻ ʚ ʜʦʣʠʥʫ ʨʽʯʢʠ ʉʫʭʘ ʉʫʨʘ ï 

ʧʨʠʪʦʢʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʨ. ɼʥʽʧʨʦ (ʨʠʩ. 3.27).  
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ʈʠʩʫʥʦʢ 3.27 ïʈʦʟʪʘʰʫʚʘʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè 

 

ʇʝʨʰʘ ʩʝʢʮʽʷ, ʱʦ ʝʢʩʧʣʫʘʪʫʚʘʣʘʩʷ ʚ 1968-1983 ʨʨ. (ʧʣʦʱʘ ï ʙʣʠʟʴʢʦ 

907 ʪʠʩ. ʤ2), ʟʘʧʦʚʥʝʥʘ ʜʦ ʧʨʦʻʢʪʥʠʭ ʧʦʟʥʘʯʦʢ, ʫ ʥʽʡ ʟʘʩʢʣʘʜʦʚʘʥʦ 19 ʤʣʥ ʪ 

ʚʽʜʭʦʜʽʚ-ʭʚʦʩʪʽʚ ʟʘʛʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 7,1Ö1014
 ɹʢ (ʦʙ'ʻʤ ʚʽʜʭʦʜʽʚ ï 8,6 ʤʣʥ ʤ3). 

ʍʚʦʩʪʦʩʭʦʚʠʱʝ ʥʝ ʟʘʢʦʥʩʝʨʚʦʚʘʥʦ [144]. 

ʇɽɼ ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʭʚʦʩʪʽʚ, ʥʝ ʟʘʢʨʠʪʠʭ ʚʦʜʦʶ, 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 100 ʜʦ 1800 ʤʢʈ/ʛʦʜ, ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʨʘʜʦʥʫ ʟ ʧʦʚʝʨʭʥʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,03-1,475 ɹʢ/(ʤ2Ŀʩ). ɺʤʽʩʪ ʨʘʜʦʥʫ-222 ʚ ʈɸɺ ʥʘ ʛʣʠʙʠʥʽ 0,6 ʤ 

ʩʢʣʘʜʘʻ ʚʽʜ 0,17°0,03 ʄɹʢ/ʤ3
 ʜʦ 1,73°0,25 ʄɹʢ/ʤ3. ʈʽʯʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟ ʧʦʚʝʨʭʥʽ ʭʚʦʩʪʽʚ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʧʠʣʫ ʩʢʣʘʜʘʻ 23,9 ʪ/ʨʽʢ 

ʟʘʛʘʣʴʥʦʶ ʧʠʪʦʤʦʶ ʘʢʪʠʚʥʽʩʪʶ ʙʣʠʟʴʢʦ 37000 ɹʢ/ʢʛ ʽ ʨʘʜʦʥʫ ï 1,86Ŀ1013 ɹʢ/ʢʛ [144].  

ɺ ʩʢʣʘʜ ʧʝʨʰʦʾ ʩʝʢʮʽʾ ʚʭʦʜʠʪʴ ʭʚʦʩʪʦʩʭʦʚʠʱʝ çʃʘʥʪʘʥʦʚʘ ʬʨʘʢʮʽʷè, ʱʦ 

ʝʢʩʧʣʫʘʪʫʚʘʣʦʩʷ ʟ 1965 ʧʦ 1988 ʨʽʢ. ʋ ʥʴʦʤʫ ʟʘʩʢʣʘʜʦʚʘʥʦ ʜʦ 6,6 ʪʠʩ. ʪ ʚʽʜʭʦʜʽʚ 
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ʭʚʦʩʪʽʚ ʟʘʛʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 8,6Ö1011
 ɹʢ. ʅʘ ʮʝʡ ʯʘʩ ʭʚʦʩʪʦʩʭʦʚʠʱʝ 

ʟʘʢʦʥʩʝʨʚʦʚʘʥʦ. ʇʝʨʝʙʫʚʘʻ ʥʘ ʙʘʣʘʥʩʽ ɼʇ çʇʦʣʽʭʽʤè (ʤ. ʂʘʤôʷʥʩʴʢʝ) [144]. 

ɼʨʫʛʘ ʩʝʢʮʽʷ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʟ 1983 ʨʦʢʫ (ʧʣʦʱʘ ï ʙʣʠʟʴʢʦ 700 ʪʠʩ. ʤ2). ʏʘʰʫ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʪʘ ʟʘʭʠʩʥʽ ʜʘʤʙʠ ʦʙʣʘʜʥʘʥʦ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʊʫʪ ʩʢʣʘʜʦʚʘʥʦ 5,6 ʤʣʥ ʪ ʚʽʜʭʦʜʽʚ-ʭʚʦʩʪʽʚ ʟʘʛʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 2,7Ö1014
 ɹʢ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʥʠʞʥʶ ʯʘʩʪʠʥʫ ʪʦʚʱʽ. ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ (ʟʘʚʪʦʚʰʢʠ 4-5ʤ) 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʠʟʴʢʦʘʢʪʠʚʥʠʭ ʰʣʘʤʽʚ, ʬʦʩʬʦʛʽʧʩʫ. [144]. ʍʚʦʩʪʦʩʭʦʚʠʱʝ ʻ 

ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʂʦʝʬʽʮʽʻʥʪ ʩʫʤʘʨʥʦʛʦ ʨʘʜʽʦʥʫʢʣʽʜʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ ʩʢʣʘʜʘʻ 2,75-4,02. ʆʨʝʦʣ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ 370-

860ʤ ʚʽʜ ʢʦʥʪʫʨʫ ʩʭʦʚʠʱʘ [144]. 

ɼʘʤʙʘ ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ ʚʦʜ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʝʨʰʦʾ ʩʝʢʮʽʾ ʷʚʣʷʻ ʩʦʙʦʶ 

ʥʘʩʠʧ ʘʚʪʦʜʦʨʦʛʠ ʫ ʚʝʨʭʽʚ'ʾ ʧʝʨʰʦʾ ʩʝʢʮʽʾ. ʇʦ ʛʨʝʙʝʥʶ ʥʘʩʠʧʫ ʧʨʦʭʦʜʠʪʴ 

ʘʚʪʦʤʘʛʽʩʪʨʘʣʴ ɼʥʽʧʨʦ-ʂʨʝʤʝʥʯʫʢ ʟ ʘʩʬʘʣʴʪʦʚʠʤ ʧʦʢʨʠʪʪʷʤ. ʐʠʨʠʥʘ ʜʦʨʦʛʠ 

ʩʪʘʥʦʚʠʪʴ 40 ʤ, ʟʘʛʘʣʴʥʘ ʰʠʨʠʥʘ ʛʨʝʙʝʥʷ ʥʘʩʠʧʫ ï 74 ʤ ɺʦʜʦʧʨʦʧʫʩʢʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʦʩʥʦʚʽ ʥʘʩʠʧʫ ʥʝ ʤʘʻ. ɿ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʪʘʰʦʚʘʥʝ ʦʟʝʨʦ-ʩʪʘʚʦʢ 

[147, 148, 143]. ʇʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ ʜʘʤʙʠ ʩʢʣʘʜʝʥʘ ʣʝʩʦʧʦʜʽʙʥʠʤʠ ʩʫʛʣʠʥʢʘʤʠ. 

ʋ 2004 ʨʦʮʽ ʯʝʨʝʟ ʧʦʛʘʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʩʪʽʢ ʜʦʱʦʚʠʭ ʽ ʪʘʣʠʭ ʚʦʜ ʫʪʚʦʨʠʣʠʩʷ 

ʜʚʽ ʚʝʣʠʢʽ ʧʨʦʤʦʾʥʠ, ʘ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʯʠʩʣʝʥʥʽ ʜʨʽʙʥʽ ʚʠʙʦʾʥʠ ʽ ʪʨʽʱʠʥʠ 

[144, 147, 148]. ɺʦʩʝʥʠ 2004 ʨʦʢʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʢʫʣʴʪʠʚʘʮʽʶ ʥʘʩʠʧʫ: 

ʩʫʛʣʠʥʢʘʤʠ ʟʘʩʠʧʘʥʦ ʧʨʦʤʦʾʥʠ, ʪʨʽʱʠʥʠ ʽ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʷʨʽʚ, ʧʦʚʝʨʭʥʶ 

ʛʨʝʙʝʥʷ ʩʧʣʘʥʦʚʘʥʦ, ʘʣʝ ʮʝ ʥʝ ʚʠʨʽʰʠʣʦ ʧʦʚʥʽʩʪʶ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʽʟʠʢʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʧʝʨʽʦʜʠ ʩʥʽʛʦʪʘʥʝʥʥʷ ʽ ʧʽʩʣʷ 

ʽʥʪʝʥʩʠʚʥʠʭ ʟʣʠʚ, ʤʦʞʣʠʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʷʨʦʫʪʚʦʨʝʥʥʷ, ʪʘʢ ʷʢ ˇʨʫʥʪʠ, 

ʚʜ̔ʩʠʧʘʥʽ ʥʘ ʛʨʝʙʝʥʽ ʽ ʟʘʧʦʚʥʶʶʪʴ ʷʨʠ, ʥʝʜʦʫʱʽʣʴʥʝʥʽ ʽ ʙʫʜʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ 

ʧʦʩʪʫʧʦʚʦʤʫ ʨʦʟʤʠʚʫ [144, 147-149]. 

 

3.2.2 ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʘʤʙʠ ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ ʚʦʜ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʝʨʰʦʾ ʩʝʢʮʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè. 

ɺ ʞʦʚʪʥʽ 2016 ʨʦʢʫ ʧʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʜʘʤʙʠ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ ʧʨʦʚʝʜʝʥʽ ʚʽʟʫʘʣʴʥʽ ʦʙʩʪʝʞʝʥʥʷ ʛʨʝʙʣʽ 
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[148, 149, 150]. ʇʽʜ ʯʘʩ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʚʠʷʚʣʝʥʽ ʯʠʩʣʝʥʥʽ ʩʫʬʦʟʽʡʥʽ 

ʚʦʨʦʥʢʠ ʚ ʪʽʣʽ ʜʘʤʙʠ ʽ ʩʫʬʦʟʽʡʥʽ ʢʘʥʘʣʠ ʜʦʚʞʠʥʦʶ ʜʦ 7 ʤʝʪʨʽʚ ʽ ʜʽʘʤʝʪʨʦʤ 2-2,5 ʤ 

(ʨʠʩ. 3.28). ʅʘ ʧʦʚʝʨʭʥʽ ʜʘʤʙʠ ʚʽʜʩʫʪʥʽ ʯʽʪʢʦ ʚʠʨʘʞʝʥʽ ʩʣʽʜʠ ʧʣʦʱʠʥʥʦʛʦ ʽ 

ʣʽʥʽʡʥʦʛʦ ʟʤʠʚʫ ˇʨʫʥʪʽʚ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚʝʣʠʢʘ ʩʫʬʦʟʽʷ 

ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʧʨʠʧʣʠʚʫ ʚʦʜʠ. ɻʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʾʾ ʥʘʜʭʦʜʞʝʥʥʷ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʭʦʚʘʥʽ ʟʦʥʠ ʧʽʜʟʝʤʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʟʽ ʩʪʘʚʢʘ ʧʽʜ ʘʚʪʦʜʦʨʦʛʦʶ ʽ 

ʧʽʚʜʝʥʥʠʤ ʙʦʨʪʦʤ ʜʘʤʙʠ [147-149, 150].  

 

  
ʈʠʩʫʥʦʢ 3.28ï ʇʨʦʷʚʣʝʥʥʷ ʩʫʬʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʜʘʤʙʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ  

çʉʫʭʘʯʽʚʩʴʢʝè [147-149] 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʚʦʜʥʝʥʠʭ ʟʦʥ ʽ ʜʽʣʷʥʦʢ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʯʝʨʝʟ ʪʽʣʦ ʜʘʤʙʠ 

ʧʨʦʚʝʜʝʥʽ ʛʝʦʬʽʟʠʯʥʽ ʨʦʙʦʪʠ ʤʝʪʦʜʦʤ ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ (ʇɯɽʄʇɿ). ʅʘ ʜʽʣʷʥʮʽ ʨʦʙʽʪ ʟʡʦʤʢʘ ʧʨʦʚʦʜʠʣʘʩʷ 

ʧʦ ʢʚʘʜʨʘʪʥʽʡ ʩʽʪʮʽ 3ʭ3 ʤ. ʉʠʛʥʘʣ ʇɯɽʄʇɿ ʨʝʻʩʪʨʫʚʘʚʩʷ ʪʨʴʦʤʘ ʘʥʪʝʥʘʤʠ, ʜʚʽ ʟ 

ʥʠʭ ʦʨʽʻʥʪʦʚʘʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚ ʰʠʨʦʪʥʠʭ ʽ ʤʝʨʠʜʽʦʥʘʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʦʜʥʘ ï 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ. ʂʦʦʨʜʠʥʘʪʠ ʢʨʘʡʦʚʠʭ ʪʦʯʦʢ ʧʨʦʬʽʣʽʚ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ GPS-ʧʨʠʡʤʘʯʘ. ɼʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʽʩʮʝʚʽ ʧʨʠʚ'ʷʟʢʠ ʫ 

ʚʠʛʣʷʜʽ ʟʥʘʢʽʚ ʨʘʜʽʘʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʙʝʪʦʥʥʠʭ ʩʪʦʚʧʯʠʢʘʭ 

ʽʥʩʧʝʢʪʦʨʩʴʢʦʾ ʜʦʨʦʛʠ [147-149, 150].  

ʇʦʣʴʦʚʘ ʟʡʦʤʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʚ ʜʚʘ ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʘʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 59 ʧʨʦʬʽʣʷʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʦʭʦʨʦʥʥʽʡ ʯʘʩʪʠʥʽ ʜʘʤʙʠ (ʨʠʩ. 

3.29). ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʯʘʩʪʠʥʽ ʜʘʤʙʠ, 

ʨʦʟʪʘʰʦʚʘʥʽʡ ʤʽʞ ʘʚʪʦʜʦʨʦʛʦʶ ɼʥʽʧʨʦ-ʂʨʝʤʝʥʯʫʢ ʽ ʟʦʚʥʽʰʥʴʦʶ ʦʛʦʨʦʞʝʶ 
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ʦʭʦʨʦʥʶʚʘʥʦʾ ʟʦʥʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ɼʦʜʘʪʢʦʚʦ ʧʨʦʡʜʝʥʽ ʜʚʘ ʧʨʦʬʽʣʽ ʧʦ ʫʟʙʽʯʯʶ 

ʘʚʪʦʜʦʨʦʛʠ ɼʥʽʧʨʦ-ʂʨʝʤʝʥʯʫʢ ʟ ʙʦʢʫ ʦʟʝʨʘ (ʩʪʘʚʢʘ). ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦ ʧʦʣʦʪʥʫ 

ʘʚʪʦʜʦʨʦʛʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ ʯʝʨʝʟ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ. ʉʠʪʫʘʪʠʚʥʠʡ ʧʣʘʥ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʪʦʯʦʢ ʥʘ ʥʠʭ 

ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3.29 [147-149]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʡʦʤʢʠ ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ-ʩʭʝʤʠ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʇɯɽʄʇɿ (ʨʠʩ. 3.30). ɿʘ ʜʚʦʤʘ ʢʨʘʡʥʽʤʠ ʧʨʦʬʽʣʷʤʠ ʟ ʙʦʢʫ ʦʟʝʨʘ ʩʢʣʘʜʝʥʽ ʜʽʘʛʨʘʤʠ 

ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ (ɼʦʜʘʪʦʢ ɹ.13), ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 

ʜʘʥʠʭ ʟʡʦʤʢʠ ʧʦ ʜʦʨʦʞʥʴʦʤʫ ʧʦʣʦʪʥʫ ʟʘʛʘʣʴʥʫ ʢʘʨʪʫ ʧʦʙʫʜʫʚʘʪʠ ʥʝʤʦʞʣʠʚʦ. 

ʉʧʽʣʴʥʠʡ ʘʥʘʣʽʟ ʢʘʨʪ ʽ ʜʽʘʛʨʘʤ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʧʦʙʫʜʦʚʘʥʠʭ ʢʘʨʪʘʭ ʚʠʜʽʣʷʶʪʴʩʷ 

ʰʽʩʪʴ ʨʽʟʥʠʭ ʟʘ ʱʽʣʴʥʽʩʪʶ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ (ʢʽʣʴʢʽʩʪʴ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ 

ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ) ʟʦʥʠ (ʨʠʩ. 3.31-32). ʇʝʨʰʘ ʟʦʥʘ ʚ ʮʽʣʦʤʫ ʤʘʻ ʟʥʠʞʝʥʽ ʟʥʘʯʝʥʥʷ 

ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ, ʱʦ, ʤʘʙʫʪʴ, ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʚʝʣʠʢʠʤ 

ʦʙʚʦʜʥʝʥʥʷʤ ʧʦʨʽʜ, ʚ ʷʢʠʭ ʚʞʝ ʩʬʦʨʤʫʚʘʣʠʩʷ ʩʪʽʡʢʽ ʰʣʷʭʠ ʽ ʢʘʥʘʣʠ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ 

ʟ ʜʽʣʷʥʦʢ ʜʨʫʛʦʾ ʟʦʥʠ. ɿʦʚʥʽ ʚʦʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʬʦʟʽʡʥʠʭ ʚʦʨʦʥʦʢ, 

ʧʨʦʚʘʣʽʚ ʧʦʚʝʨʭʥʽ ʽ ʧʽʜʟʝʤʥʠʭ ʢʘʥʘʣʽʚ, ʧʝʯʝʨ, ʪʫʥʝʣʽʚ (ʨʠʩ. 3.28) [147-149, 150]. 

ɼʨʫʛʽʡ ʟʦʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʇɯɽʄʇɿ. ʊʫʪ ʤʦʞʝ ʙʫʪʠ ʜʚʘ ʚʘʨʽʘʥʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʬʽʟʠʯʥʠʭ ʜʘʥʠʭ. ʋ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʪʫʪ ʫ ʧʝʨʽʦʜ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʚ 2009 ʨʦʮʽ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ, ʱʦ ʟʫʤʦʚʠʣʦ ʜʫʞʝ ʥʠʟʴʢʝ ʦʙʚʦʜʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʜʘʤʙʠ, 

ʭʦʯʘ ʪʫʪ ʽ ʚʠʜʽʣʷʶʪʴʩʷ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʟ ʪʨʝʪʴʦʾ ʟʦʥʠ ʚ ʧʝʨʰʫ. 

ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʫ ʟʩʫʚʦʫʪʚʦʨʝʥʥʷ ʚ ʮʽʡ ʟʦʥʽ: ʤʘʩʠʚ 

ʧʦʨʽʜ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʟʘʟʥʘʻ ʨʦʟʪʷʛʫʶʯʠʭ ʟʫʩʠʣʴ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ. ɿʦʚʥʽ 

ʟʩʫʚʥʽ ʧʨʦʮʝʩʠ ʥʘ ʮʽʡ ʩʪʘʜʽʾ ʤʘʡʞʝ ʥʝ ʧʨʦʷʚʣʷʶʪʴʩʷ, ʘʣʝ ʚʞʝ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠʩʷ 

ʧʦʦʜʠʥʦʢʽ ʪʨʽʱʠʥʠ ʚʽʜʨʠʚʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʥʝʦʙʭʽʜʥʦ ʚʽʟʫʘʣʴʥʦ ʜʝʪʘʣʴʥʦ 

ʦʙʩʪʝʞʠʪʠ ʪʝʨʠʪʦʨʽʶ ʜʨʫʛʦʾ ʟʦʥʠ ʥʘ ʧʨʝʜʤʝʪ ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʪʨʽʱʠʥ [147-

149].ʊʨʝʪʷ ʟʦʥʘ ʤʘʻ ʥʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʩʠʣʴʥʫ ʦʙʚʦʜʥʝʥʽʩʪʴ. ɼʦ ʮʽʻʾ ʟʦʥʠ ʧʨʠʫʨʦʯʝʥʽ ʟʘʨʦʩʪʽ ʦʯʝʨʝʪʫ ʽ 

ʧʨʦʷʚʠ ʧʦʚʝʨʭʥʝʚʦʾ ʩʫʬʦʟʽʾ (ʨʠʩ. 3.33) [147-149, 150]. 
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ʈʠʩʫʥʦʢ 3.29 ï ʂʘʨʪʘ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʡʦʤʢʠ ʇɯɽʄʇɿ ʚʝʨʭʥʴʦʾ 

ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè 1 ʩʝʢʮʽʷ [147-149]. ɿʝʣʝʥʠʡ ʢʦʣʽʨ ï 

ʜʽʣʷʥʢʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʩʪʽ, ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ ï ʟʦʥʠ ʧʦʚʝʨʭʥʝʚʦʾ ʩʫʬʦʟʽʾ. 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʤʝʪʨʠʯʥʘ 
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ʈʠʩʫʥʦʢ 3.30 ï ʉʭʝʤʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʡʦʤʢʠ ʇɯɽʄʇɿ ʟʘ ʜʘʥʠʤʠ ʢʘʨʪʠ ʜʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʘʥʪʝʥʠ ʦʨʽʻʥʪʫʚʘʥʥʷ çʟʘʭʽʜ-ʩʭʽʜè. ʉʠʥʽ ʧʫʥʢʪʠʨʥʽ ʣʽʥʽʾ ʽ ʮʠʬʨʠ 

ʚ ʢʨʫʞʢʘʭ ï ʤʝʞʽ ʽ ʥʦʤʝʨʠ ʟʦʥ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ). ʉʠʥʽ ʩʪʨʽʣʢʠ ï ʥʘʧʨʷʤʢʠ 

ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʯʝʨʝʟ ʪʽʣʦ ʜʘʤʙʠ. ʏʝʨʚʦʥʘ ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ ï ʧʝʨʝʜʙʘʯʫʚʘʥʽ 

ʟʦʥʠ ʦʙʚʦʜʥʝʥʥʷ. ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʤʝʪʨʠʯʥʘ [147-149] 
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ʈʠʩʫʥʦʢ 3.31 ï ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʥʽʤʢʽʚ ʇɯɽʄʇɿ. ɿʝʣʝʥʠʡ 

ʢʦʣʽʨ ï ʜʽʣʷʥʢʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʩʪʽ, ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ ï ʟʦʥʠ ʧʦʚʝʨʭʥʝʚʦʾ 

ʩʫʬʦʟʽʾ. ʉʠʥʽ ʧʫʥʢʪʠʨʥʽ ʣʽʥʽʾ ʪʘ ʮʠʬʨʠ ʚ ʢʨʫʞʢʘʭ ï ʤʝʞʽ ʪʘ ʥʦʤʝʨʠ ʟʦʥ 

(ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ). ʉʠʥʽ ʩʪʨʽʣʢʠ ï ʥʘʧʨʷʤʢʠ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʯʝʨʝʟ ʪʽʣʦ ʜʘʤʙʠ. 

ʏʝʨʚʦʥʘ ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ ï ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʟʦʥʠ ʦʙʚʦʜʥʝʥʥʷ. ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʤʝʪʨʠʯʥʘ [147-149] 
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ʈʠʩʫʥʦʢ 3.32 ï ʅʘʪʫʨʥʘ ʧʨʠʚ'ʷʟʢʘ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ, ʚʠʜʽʣʝʥʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʭʝʤʠ ʟʡʦʤʢʠ ʇɯɽʄʇɿ ʫ ʚʝʨʭʥʽʡ ʜʘʤʙʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çʉʫʭʘʯʽʚʩʴʢʝè 1 ʩʝʢʮʽʷ.  

ɿʝʣʝʥʠʡ ʢʦʣʽʨ ï ʜʽʣʷʥʢʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʩʪʽ, ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ ï ʟʦʥʠ 

ʧʦʚʝʨʭʥʝʚʦʾ ʩʫʬʦʟʽʾ. ʉʠʥʽ ʧʫʥʢʪʠʨʥʽ ʣʽʥʽʾ ʪʘ ʮʠʬʨʠ ʚ ʢʨʫʞʢʘʭ ï ʤʝʞʽ ʪʘ ʥʦʤʝʨʠ 

ʟʦʥ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ). ʉʠʥʽ ʩʪʨʽʣʢʠ ï ʥʘʧʨʷʤʢʠ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʢʨʽʟʴ ʪʽʣʦ 

ʜʘʤʙʠ. ʏʝʨʚʦʥʠʡ ʧʫʥʢʪʠʨ ï ʫʷʚʥʽ ʟʦʥʠ ʦʙʚʦʜʥʝʥʥʷ [147-149] 
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ʈʠʩʫʥʦʢ 3.33 ï ʇʦʚʝʨʭʥʝʚʘ ʩʫʬʦʟʽʷ ʚ ʨʘʡʦʥʽ ʟʦʥʠ ˉ3 [147-149] 

 

ʏʝʪʚʝʨʪʘ ʟʦʥʘ ʩʤʫʛʦʶ ʧʽʜʚʠʱʝʥʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ 

ʧʨʦʭʦʜʠʪʴ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʘʤʙʠ ʚʽʜʨʘʟʫ ʟʘ ʚʥʫʪʨʽʰʥʴʦʶ ʦʛʦʨʦʞʝʶ 

ʽʥʩʧʝʢʪʦʨʩʴʢʦʾ ʜʦʨʦʛʠ. ʎʷ ʟʦʥʘ ʩʣʘʙʦ ʦʙʚʦʜʥʝʥʘ, ʩʢʣʘʜʝʥʘ ʙʽʣʴʰ ʱʽʣʴʥʠʤʠ 

ʧʦʨʦʜʘʤʠ, ʱʦ ʧʦʚ'ʷʟʘʥʦ, ʤʘʙʫʪʴ, ʟ ʫʱʽʣʴʥʝʥʥʷʤ ʜʦʨʦʛʠ [147-149]. 

ʇ'ʷʪʘ ʟʦʥʘ ʦʭʦʧʣʶʻ ʽʥʩʧʝʢʪʦʨʩʴʢʫ ʜʦʨʦʛʫ ʽ ʩʤʫʛʫ ʪʝʨʠʪʦʨʽʾ ʰʠʨʠʥʦʶ 3-4 ʤ 

ʟʘ ʟʦʚʥʽʰʥʴʦʶ ʦʛʦʨʦʞʝʶ, ʦʙʤʝʞʝʥʫ ʙʝʪʦʥʥʠʤ ʚʦʜʦʚʽʜʚʽʜʥʠʤ ʣʦʪʢʦʤ, ʷʢʠʡ 

ʣʦʪʦʢ ʤʘʻ ʜʝʬʝʢʪʠ ʚ ʛʽʜʨʦʽʟʦʣʷʮʽʾ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʟʘʤʦʯʫʚʘʥʥʷ ʧʦʨʽʜ ʽ ʧʨʦʷʚ 

ʩʫʬʦʟʽʾ (ʨʠʩ. 3.34) [147-148]. 

 

  
ʈʠʩʫʥʦʢ 3.34 ï ɺʦʜʦʟʙʽʨʥʠʡ ʣʦʪʦʢ ʽ ʜʨʽʙʥʘ ʩʫʬʦʟʽʡʥʘ ʚʦʨʦʥʢʘ ʚ ʟʦʥʽ 5 [147-149] 

 

ʐʦʩʪʘ ʟʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʤʽʞ ʙʝʪʦʥʥʠʤ ʣʦʪʢʦʤ ʽ ʜʦʨʦʞʥʽʤ ʧʦʣʦʪʥʦʤ. ɺʦʥʘ 

ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʙʚʦʜʥʝʥʥʷʤ ʧʦʨʽʜ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʛʫʩʪʽ ʟʘʨʦʩʪʽ 

ʦʯʝʨʝʪʷʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (ʨʠʩ. 3.35). ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʪʫʪ ʻ ʜʽʣʷʥʢʠ 

ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʩʫʬʦʟʽʾ ʧʽʜ ʜʦʨʦʛʦʶ [147-149]. 
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ʈʠʩʫʥʦʢ 3.35 ï ʆʯʝʨʝʪʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʙʽʣʷ ʘʚʪʦʜʦʨʦʛʠ ʚ ʨʘʡʦʥʽ ʟʦʥʠ 6 [147-149] 

 

3.2.3 ɽʢʦʣʦʛʽʯʥʦʾ ʨʠʟʠʢʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè. 

ɿʘ ʜʘʥʠʤʠ ʟʡʦʤʢʠ, ʧʨʦʚʝʜʝʥʦʾ ʫ ʚʝʨʭʥʴʦʤʫ ʙ'ʻʬʽ, ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʽʘʛʨʘʤ 

ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ (ɼʦʜʘʪʦʢ ɹ.13) ʚʠʜʽʣʝʥʦ ʜʽʣʷʥʢʠ 

ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʴ ʮʴʦʛʦ ʧʦʪʦʢʫ. ɿʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʥʝʟʥʘʯʥʘ, 

ʧʨʦʪʝ ʧʨʠ ʧʦʻʜʥʘʥʥʽ ʢʘʨʪ ʽ ʜʽʘʛʨʘʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʘ ʢʘʨʪʠʥʘ: ʚʩʽ ʦʙʚʦʜʥʝʥʽ 

ʜʽʣʷʥʢʠ, ʚʠʜʽʣʝʥʽ ʥʘ ʜʽʘʛʨʘʤʘʭ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʚʧʨʦʪʠ ʦʙʚʦʜʥʝʥʠʭ ʜʽʣʷʥʦʢ ʰʦʩʪʦʾ 

ʟʦʥʠ (ʨʠʩ. 3.30-3.32). ʆʜʥʦʟʥʘʯʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʮʽ ʜʽʣʷʥʢʠ ʻ ʰʣʷʭʘʤʠ 

ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʟ ʦʟʝʨʘ ʯʝʨʝʟ ʜʦʨʦʞʥʽʡ ʥʘʩʠʧ ʚ ʥʠʞʥʽʡ ʙ'ʻʬ ʥʝ ʤʦʞʥʘ, ʦʩʢʽʣʴʢʠ ʥʝ 

ʧʨʦʚʝʜʝʥʦ ʟʡʦʤʢʫ ʇɯɽʄʇɿ ʥʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ. ʇʨʦʪʝ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʥʘʷʚʥʽʩʪʴ 

ʪʘʢʠʭ ʰʣʷʭʽʚ; ʚʦʥʠ ʧʦʢʘʟʘʥʽ ʯʝʨʚʦʥʦʶ ʧʫʥʢʪʠʨʥʦʶ ʣʽʥʽʻʶ ʥʘ ʨʠʩ. 3.32  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʬʽʟʠʯʥʦʾ ʟʡʦʤʢʠ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʫʪʨʽʰʥʷ ʯʘʩʪʠʥʘ ʚʝʨʭʥʴʦʾ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çʉʫʭʘʯʽʚʩʴʢʝè (1 ʩʝʢʮʽʷ) ʤʘʻ ʜʦʩʠʪʴ ʧʦʪʫʞʥʽ ʟʦʥʠ ʦʙʚʦʜʥʝʥʥʷ ʽ ʧʦʚ'ʷʟʘʥʦʾ ʟ ʥʠʤʠ 

ʩʫʬʦʟʽʾ. ʅʘʷʚʥʽʩʪʴ ʫʩʪʘʣʝʥʠʭ ʰʣʷʭʽʚ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʻ ʜʦʩʠʪʴ ʥʝʙʝʟʧʝʯʥʠʤ 

ʷʚʠʱʝʤ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʪʽʣʘ ʜʘʤʙʠ ʚ ʨʘʡʦʥʽ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʪʘ 

ʧʦʩʠʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʫʬʦʟʽʾ ʪʘ ʝʨʦʟʽʾ, ʱʦ ʚʞʝ ʧʦʯʘʣʠʩʷ. ʂʨʽʤ ʪʦʛʦ, ʥʝ 

ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʫ ʚ ʜʨʫʛʽʡ ʟʦʥʽ, ʘ ʪʘʢʦʞ ʦʙʚʦʜʥʝʥʥʷ 

ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʜʘʤʙʠ ʧʽʜ ʘʚʪʦʤʘʛʽʩʪʨʘʣʣʶ [147-149, 150]. 

ɺʩʝ ʮʝ ʚʠʢʣʠʢʘʻ ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʦʙʦʶʚʘʥʥʷ, ʱʦ ʚʩʝ ʪʽʣʦ ʜʘʤʙʠ ʤʦʞʝ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ ʚʝʣʠʢʫ ʩʫʬʦʟʽʡʥʫ ʟʦʥʫ, ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʷʢʦʾ ʥʝʤʠʥʫʯʝ 

ʧʨʠʟʚʝʜʝ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʜʘʤʙʠ, ʧʨʦʚʘʣʝʥʥʷ ʜʦʨʦʛʠ ʽ ʧʨʦʨʠʚʫ ʚʠʱʝ 
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ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʩʪʘʚʢʘ. ʍʚʠʣʷ ʧʨʦʨʠʚʫ ʤʦʞʝ ʧʦʨʫʰʠʪʠ ʫʩʪʘʣʝʥʝ ʟʘʣʷʛʘʥʥʷ 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʚ 1 ʩʝʢʮʽʾ, ʱʦ ʚʠʢʣʠʯʝ ʧʽʜʚʠʱʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʬʦʥʫ 

ʪʝʨʠʪʦʨʽʾ ʽ ʨʦʟʩʽʶʚʘʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʧʦ ʙʦʨʪʘʭ ʽ ʜʦʣʠʥʽ ʙʘʣʢʠ [147-149]. 

ɿʛʽʜʥʦ ɼɹʅ ɺ.1.1-12 2014 [95], ʪʝʨʠʪʦʨʽʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè ʤʘʻ 

ʩʝʨʝʜʥʽ ʟʘ ʩʢʣʘʜʥʽʩʪʶ ʛʨʫʥʪʦʚʽ ʫʤʦʚ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʘʡʦʥʽʚ ʟʽ ʟʥʘʯʝʥʥʷʤ 

ʬʦʥʦʚʦʾ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʨʽʚʥʝʤ ɸ ʽ ɺ ï 5 ʙʘʣʽʚ, ʟʘ ʨʽʚʥʝʤ ʉ ï 6 ʙʘʣʽʚ 

(ɼʦʜʘʪʢʠ ɹ.11 ï ɹ.12). ɺʨʘʭʦʚʫʶʯʠ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʧʦ ʪʨʘʩʽ ɼʥʽʧʨʦ-ʂʨʝʤʝʥʯʫʢ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʨʠ 

ʟʝʤʣʝʪʨʫʩʘʭ ʚ 5-6 ʙʘʣʽʚ ʪʫʪ ʚʽʜʙʫʜʫʪʴʩʷ ʟʩʫʚʠ ʽ ʧʨʦʚʘʣʠ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʜʘʤʙʠ. 

ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʟʤʝʥʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʻ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʱʦ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʫ. 

ɺʥʘʩʣʽʜʦʢ ʟʣʠʚʦʚʠʭ ʜʦʱʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʨʦʟʽʷ ʽ ʩʫʬʦʟʽʷ ʧʦʚʝʨʭʥʽ ʪʘ ʪʽʣʘ ʜʘʤʙʠ, 

ʯʦʤʫ ʩʧʨʠʷʶʪʴ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʨʫʭʫ ʚʘʥʪʘʞʥʠʭ ʽ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʘʰʠʥ, ʘ ʪʘʢʦʞ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʜʨʝʥʘʞʥʽʡ ʩʠʩʪʝʤʽ.  

ʊʘʢ ʩʭʽʜʥʘ ʜʨʝʥʘʞʥʘ ʪʨʫʙʘ (ʊʨʫʙʘ ɺ) ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʽ ʩʢʠʜʘʻ 

ʚʦʜʫ ʧʦ ʩʧʝʮʽʘʣʴʥʽʡ ʚʠʾʤʮʽ. ɿʘʭʽʜʥʘ ʪʨʫʙʘ (ʊʨʫʙʘ ɿ) ʧʽʩʣʷ ʜʦʨʦʛʠ ʧʦʚʠʥʥʘ 

ʚʽʜʢʨʠʚʘʪʠʩʷ ʚ ʚʦʜʦʩʢʠʜʥʠʡ ʣʦʪʦʢ, ʧʨʦʢʣʘʜʝʥʠʡ ʧʽʜ ʽʥʩʧʝʢʪʦʨʩʴʢʦʶ ʜʦʨʦʛʦʶ. ʆʜʥʘʢ 

ʜʥʦ ʣʦʪʢʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʛʽʧʩʦʤʝʪʨʠʯʥʦ ʚʠʱʝ, ʥʽʞ ʪʘʣʴʚʝʛ ʧʦʪʦʢʫ, ʱʦ ʚʠʭʦʜʠʪʴ ʟ 

ʪʨʫʙʠ. ʆʩʢʽʣʴʢʠ ʨʦʟʤʠʚʫ ʽʥʩʧʝʢʪʦʨʩʴʢʦʾ ʜʦʨʦʛʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʪʦ ʚʦʜʘ ʧʦʚʠʥʥʘ 

ʬʽʣʴʪʨʫʚʘʪʠʩʷ ʚ ʪʽʣʦ ʜʘʤʙʠ. ʎʠʤ ʦʙʫʤʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʟʦʥ ʦʙʚʦʜʥʝʥʥʷ ʚ 

ʇʥ-ɿʭ ʯʘʩʪʠʥʽ ʜʘʤʙʠ (ʟʦʥʠ 1, 3, 5). ɸʪʤʦʩʬʝʨʥʽ ʚʦʜʠ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʥʘ ʧʦʣʦʪʥʽ 

ʘʚʪʦʜʦʨʦʛʠ, ʚʽʜʚʦʜʷʪʴʩʷ ʚ ʥʠʞʥʽʡ ʙ'ʻʬ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʦʙʩʪʝʞʝʥʦʾ ʜʽʣʷʥʢʠ ʽ 

ʟʙʠʨʘʶʪʴʩʷ ʚ ʙʝʪʦʥʥʦʤʫ ʣʦʪʢʫ. ʎʝʡ ʣʦʪʦʢ ʧʨʦʪʽʢʘʻ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʤʦʯʫʚʘʥʥʷ 

ˇʨʫʥʪʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʙʫʨʭʣʠʚʦʛʦ ʨʦʟʚʠʪʢʫ ʦʯʝʨʝʪʫ (ʨʠʩ. 3.35). 

ʊʨʝʪʽʤ ʬʘʢʪʦʨʦʤ, ʷʢ ʽ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ çɼʥʽʧʨʦʚʩʴʢʝè, ʻ ʪʝʢʪʦʥʽʯʥʠʡ 

ʬʘʢʪʦʨ. ʈʦʟʛʣʷʥʝʤʦ ʡʦʛʦ ʜʝʪʘʣʴʥʽʰʝ [142, 150]. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʇɯɽʄʇɿ ʚʩʷ 

ʜʘʤʙʘ ʦʙʚʦʜʥʝʥʘ, ʘ ʪʦʤʫ ʪʨʽʱʠʥʠ ʚʠʜʽʣʝʥʽ ʥʘ ʚʩʽʡ ʜʘʤʙʽ (ʨʠʩ. 3.36). ɸʟʠʤʫʪʠ 

ʧʨʦʩʪʷʛʘʥʥʷ ʚʠʜʽʣʝʥʠʭ ʪʨʽʱʠʥ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.2 ʽ ʥʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 3.37)  

ɸʥʘʣʽʟ ʜʽʘʛʨʘʤʠ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʜʦʤʽʥʫʶʯʽ ʘʟʠʤʫʪʠ ʧʨʦʩʪʷʛʘʥʥʷ ʪʨʽʱʠʥ, 

ʱʦ ʚʠʟʥʘʯʝʥʽ ʚ ʟʦʥʘʭ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱʘ [142]. ʅʘʡʙʽʣʴʰ 
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ʷʩʢʨʘʚʦ ʧʨʦʷʚʣʝʥʽ ʜʽʘʛʦʥʘʣʴʥʘ ʪʨʽʱʠʥʠ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 71-80Á (Ñ5Á); 

;ʤʝʨʠʜʽʦʥʘʣʴʥʽ 351-360Á (Ñ5Á); ï ʩʫʙʰʠʨʦʪʥʽ 291-300Á (Ñ5Á). ʄʝʥʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʽ 

ʪʨʽʱʠʥʠ ʟ ʘʟʠʤʫʪʘʤʠ ʧʨʦʩʪʷʛʘʥʥʷ 31-40Á (Ñ5Á), 81-90Á (Ñ5Á), 331-340Á (Ñ5Á) [150].  

 

 
ʈʠʩʫʥʦʢ 3.36 ï ʇʨʠʢʣʘʜ ʚʠʜʽʣʝʥʥʷ ʪʨʽʱʠʥ (ʯʦʨʥʠʡ ʧʫʥʢʪʠʨ) ʥʘ ʢʘʨʪʽ 

ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʥʘ ʜʘʤʙʽ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè. ʂʦʣʴʦʨʦʚʽ ʰʢʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʱʽʣʴʥʽʩʪʴ 

ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ, ʽʤʧ./0,5 ʩ [150] 



139 

ʊʘʙʣʠʮʷ 3.2 ïɸʟʠʤʫʪʠ ʧʨʦʩʪʷʛʘʥʥʷ ʪʨʽʱʠʥ ʥʘ ʦʙʚʦʜʥʝʥʠʭ ʜʽʣʷʥʢʘʭ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè 

ʅʦʤʝʨ ʛʨʫʧʠ 

ʪʨʽʱʠʥ 

ɯʥʪʝʨʚʘʣ ʘʟʠʤʫʪʽʚ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʛʨʘʜ 

ʂʽʣʴʢʽʩʪʴ ʪʨʽʱʠʥ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʟʠʤʫʪʫ 

ɺʽʜʥʦʩʥʘ ʯʘʩʪʦʪʘ 

ʟʫʩʪʨʽʯʽ, % 

1 20-29 1 2,1 

2 30-39 5 10,6 

3 70-79 11 23,5 

4 80-89 5 10,6 

5 290-299 9 19,2 

6 330-339 5 10,6 

7 340-349 2 4,3 

8 350-359 9 19,1 

ɺʩʴʦʛʦ  47 100 

 

 
ʈʠʩʫʥʦʢ 3.37 ï ɼʽʘʛʨʘʤʘ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çʉʫʭʘʯʽʚʩʴʢʝè [150] 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʤʘʪʝʨʽʘʣʘʤʠ [144, 145], ʚ ̫ʢʠʭ ʟʘ 

ʧʦʙʫʜʦʚʘʥʠʤʠ ʢʘʨʪʘʤʠ ʘʢʪʠʚʥʠʭ ʥʘ ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ ʪʘ ʩʫʤʘʨʥʠʭ ʘʤʧʣʽʪʫʜ ʚʝʨʪʠʢʘʣʴʥʠʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʫ 

ʯʝʪʚʝʨʪʠʥʥʦʤʫ ʧʝʨʽʦʜʽ ʤʘʩʰʪʘʙʫ 1:25000 ʚʠʜʽʣʷʶʪʴʩ ̫ʚ ʨʘʡʦʥʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

çʉʫʭʘʯʽʚʩʴʢʝè ʣʽʥʝʘʤʝʥʪʥʽ ʟʦʥʠ ʧʨʦʤʽʞʥʦʾ ʜʽʘʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 74-80Ṷ345-

350ʦ; ʜʦʤʽʥʫʶʯʦʾ ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 0 Ṷ 90 (Ñ5)ʦ; ʧʨʦʤʽʞʥʦʾ ʜʽʘʛʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ 25-300 Ṷ295-300ʦ (ʨʠʩ. 3.38). 



140 

 

 

1 ï ʧʣʘʛʽʦʛʨʘʥʽʪʠ ʪʘ ʤʽʛʤʘʪʠʪʠ, 2 ï ʩʣʘʥʮʽ ʪʘʣʴʢʦʚʽ ʘʢʪʠʤʝʪʦʚʽ ʭʣʦʨʠʪʦʚʽ;  

3 ï ʩʝʨʧʝʥʪʠʥʽʪʽ; 4 ï ʝʧʽʜʽʘʙʘʟʠ, ʘʤʬʽʙʦʣʽʪʠ ʽ ʩʣʘʥʮʽ ʧʦʭʽʜʥʽ ʘʤʬʽʙʦʣʽʪʽʚ;  

5 ï ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ; 6 ï ʩʣʘʥʮʽ ʢʚʘʨʮʝʚʦ-ʭʣʦʨʠʪʦʚʽ, ʩʝʨʝʮʠʪʦ-ʭʣʦʨʠʪʦʚʽ 
 

ʈʠʩʫʥʦʢ 3.38 ï ɻʝʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʽʯʥʘ ʢʘʨʪʘ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ 

ʜʦʢʝʤʙʨʽʶ ʚ ʤʘʩʰʪʘʙʽ 1:50 000 ʪʘ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʾʾ ʟ ʚʠʷʚʣʝʥʠʤʠ ʘʢʪʠʚʥʠʤʠ ʥʘ 

ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʥʜʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ [144]) 

 

ʍʚʦʩʪʦʩʭʦʚʠʱʝ çʉʫʭʘʯʽʚʩʴʢʝè ʨʦʟʪʘʰʦʚʘʥʦ ʫ ʚʫʟʣʽ ʧʝʨʝʪʠʥʫ ʪʨʴʦʭ 

ʣʽʥʝʘʤʝʥʪʥʠʭ ʟʦʥ  ʧʨʦʤʽʞʥʦʾ ʜʽʘʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 74-80Ṷ345-350ʦ; ʜʦʤʽʥʫʶʯʦʾ 

ʦʨʪʦʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 0 Ṷ 90 (Ñ5)ʦ; ʧʨʦʤʽʞʥʦʾ ʜʽʘʛʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 25-300 Ṷ295-

300 ʦ[144, 145]. ʅʘ ʨʠʩ. 3.30-3.32 ʥʘʚʝʜʝʥʽ ʯʝʨʚʦʥʠʤʠ ʽ ʩʠʥʽʤʠ ʩʪʨʽʣʢʘʤʠ ʥʘʧʨʷʤʠ 

ʨʫʭʫ ʨʦʟʯʠʥʽʚ ʟ ʩʪʘʚʢʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʅʘʧʨʷʤʠ ʨʫʭʫ 

ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʘʟʠʤʫʪʘʤʠ ʧʨʦʩʪʷʛʘʥʥʷ ʜʽʘʛʦʥʘʣʴʥʠʭ ʪʨʽʱʠʥ (71-80Á (Ñ5Á), ʚʠʟʥʘʯʝʥʠʭ 

ʟʘ ʜʘʥʠʤʠ ʇɯɽʄʇɿ. ʊʘʢʠʤ ʯʠʥʦʤ ʽ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ çʉʫʭʘʯʽʚʩʴʢʝè ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʪʝʢʪʦʥʽʯʥʠʡ ʬʘʢʪʦʨ [143, 150].  
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3.3 ʊʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʢʪʠʚʥʦʛʦ (ʜʽʶʯʦʛʦ) 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɺʽʣʴʥʦʛʽʨʩʴʢʦʛʦ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʙʽʥʘʪʫ ʫ ʙʘʣʮʽ 

ʉʢʘʞʝʥʘ 

 

3.3.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʭʚʦʩʪʦʩʭʦʚʠʱʝ ɺʽʣʴʥʦʛʽʨʩʴʢʦʛʦ ʛʽʨʥʠʯʦ-

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʙʽʥʘʪʫ ʫ ʙʘʣʮʽ ʉʢʘʞʝʥʘ. 

ʊʨʝʪʽʤ ʦʙôʻʢʪʦʤ, ʷʢʠʡ ʜʦʩʣʽʜʞʫʚʘʚʩʷ, ʻ ʜʽʶʯʝ ʭʚʦʩʪʦʩʭʦʚʠʱʝ 

ɺʽʣʴʥʦʛʽʨʩʴʢʦʛʦ ɻʄʂ ʫ ʙʘʣʮʽ ʉʢʘʞʝʥʘ. 

ˆʨʫʥʪʦʚʘ ʦʛʦʨʦʜʞʫʚʘʣʴʥʘ ʜʘʤʙʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʫ ʙʘʣʮʽ ʉʢʘʞʝʥʘ 

ɺʽʣʴʥʦʛʽʨʩʴʢʦʛʦ ɻʄʂ (ʨʠʩ. 3.39) ʫʪʨʠʤʫʻ ʙʣʠʟʴʢʦ 55 ʤʣʥʤ3 ʚʽʜʭʦʜʽʚ ʟʙʘʛʘʯʝʥʥʷ 

ʽʣʴʤʝʥʽʪ-ʨʫʪʠʣ-ʮʠʨʢʦʥʦʚʠʭ ʧʽʩʢʽʚ. ɺ ʪʽʣʽ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʩʧʦʨʫʜʠ ʨʦʟʪʘʰʦʚʘʥʘ 

ʟʘʢʣʘʜʥʘ ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʧʦʩʪʽʡʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʰʪʘʪʦʤ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ ʨʽʚʥʷʤʠ ʜʝʧʨʝʩʽʡʥʦʾ ʢʨʠʚʦʾ, 

ʚʠʢʦʥʫʚʘʪʠ ʤʘʨʢʰʝʡʜʝʨʩʴʢʠʡ ʥʘʛʣʷʜ ʟʘ ʜʝʬʦʨʤʘʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ [151, 152]. 

ɿʘ ʜʘʥʠʤʠ [153] ʭʚʦʩʪʦʩʭʦʚʠʱʝ ɺɻʄʂ ʚ ʙ. ʉʢʘʞʝʥʘ ʧʦʙʫʜʦʚʘʥʦ ʽ ʚʚʝʜʝʥʦ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʫ 1987 ʨ ʧʦʙʣʠʟʫ ʩ. ɺʽʣʴʥʽ ʍʫʪʦʨʠ. ʊʠʧ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ï ʥʘʣʠʚʥʝ. 

ʊʠʧ ʛʨʝʙʣʽ ï ʛʣʫʭʘ ˇʨʫʥʪʦʚʘ, ʥʘʩʠʧʥʘ ʽʟ ʩʫʛʣʠʥʢʫ, ʷʢʘ ʤʘʻ ʢʣʘʩ ʥʘʩʣʽʜʢʽʚ 

(ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ [154] ï ʉʉ3. 

ʅʠʟʦʚʠʡ ʫʢʦʩ ʟʘʢʨʽʧʣʝʥʠʡ ʧʦʩʽʚʦʤ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ ʟ ʫʣʘʰʪʫʚʘʥʥʷʤ 

ʩʭʠʣʦʚʦʛʦ ʜʨʝʥʘʞʫ. ɺʝʨʭʦʚʠʡ ʫʢʽʩ ʟʘʢʨʽʧʣʝʥʠʡ ʢʘʤôʷʥʠʤ ʥʘʢʠʜʦʤ ʪʦʚʱʠʥʦʶ 

h=0,6 ʤ. ʅʘ ʛʨʝʙʝʥʽ ʛʨʝʙʣʽ ʧʨʦʢʣʘʜʝʥʽ ʜʚʽ ʥʠʪʢʠ ʥʘʧʽʨʥʠʭ ʧʫʣʴʧʦʧʨʦʚʦʜʽʚ 

ʜʽʘʤʝʪʨʦʤ 600 ʤʤ ʟ ʚʠʧʫʩʢʘʤʠ ʚ ʩʪʦʨʦʥʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʋ ʪʨʴʦʭ ʩʪʚʦʨʘʭ 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ ʦʙʣʘʰʪʦʚʘʥʦ 12 ʧôʻʟʦʤʝʪʨʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʜʝʧʨʝʩʽʡʥʦʾ ʢʨʠʚʦʾ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʝʦʜʝʟʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʽʜʜʽʣʦʤ ʤʘʨʢʰʝʡʜʝʨʽʾ ɺɻʄʂ 

ʟʥʘʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʪʽʣʘ ʛʨʝʙʣʽ ʥʝ ʚʠʷʚʣʝʥʦ. ʊʠʤʯʘʩʦʚʽ ʧʨʦʤʦʾʥʠ ʥʘ ʫʢʦʩʘʭ 

ʛʨʝʙʣʽ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʜʦʱʦʚʠʤʠ ʽ ʪʘʣʠʤʠ ʚʦʜʘʤʠ, ʨʝʤʦʥʪʫʶʪʴ ʰʣʷʭʦʤ 

ʟʘʧʦʚʥʝʥʥʷ ʛʽʨʥʠʯʦʶ ʤʘʩʦʶ ʘʙʦ ʩʫʛʣʠʥʢʦʤ ʟ ʫʱʽʣʴʥʝʥʥʷʤ (ʨʠʩ. 3.39) [152]. 
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ʎʽʢʘʚʽʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʝʧʨʝʩʽʡʥʠʤʠ ʢʨʠʚʠʤʠ ʚ ʪʽʣʽ 

ʩʧʦʨʫʜʠ ʟʘ ʧʝʨʽʦʜ ʟ 2007-2011 ʨʨ. ɿʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦ ʧôʻʟʦʤʝʪʨʘʭ 

ʧʦʙʫʜʦʚʘʥʽ ʜʝʧʨʝʩʽʡʥʽ ʢʨʠʚʽ. ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʻ ʢʨʠʚʽ ʦʪʨʠʤʘʥʽ ʟ 

ʧôʻʟʦʤʝʪʨʽʚ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʩʪʚʦʨʽ II-II (ʮʝʥʪʨʘʣʴʥʠʡ ʩʪʚʦʨ), ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦ ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ (ʨʠʩ. 3.39-ɺ). 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʷ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʚ ʪʽʣʽ ɻʊʉ ʟʘ ʤʽʩʷʮʷʤʠ ʽ 

ʨʦʢʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ. ɺ ʜʝʷʢʽ ʤʽʩʷʮʽ ʨʽʚʝʥʴ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 90 ʤ ʜʦ 96 ʤ. ʄʘʢʩʠʤʘʣʴʥʘ ʨʽʟʥʠʮʷ ʩʷʛʘʻ 6 ʤ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʥʘʨʦʱʫʚʘʥʥʷʤ ʛʨʝʙʝʥʷ ʛʨʝʙʣʽ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʚʦʜʠ ʫ ʚʝʨʭʥʴʦʤʫ ʙôʻʬʽ. ɿʘ 

ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʛʨʘʜʽʻʥʪʽʚ ʥʘʧʦʨʫ ʧʽʜ ʯʘʩ ʬʽʣʴʪʨʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʦʜʦʥʘʩʠʯʝʥʥʷ ˇʨʫʥʪʽʚ ʪʽʣʘ ɻʊʉ ʫ ʥʠʞʥʴʦʤʫ ʙôʻʬʽ. ɺʽʜʤʽʯʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʚ ʪʽʣʽ ɻʊʉ, ʘ ʟʥʘʯʥʝ ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʟʤʽʥʘ 

ʬʦʨʤʠ ʣʽʥʽʡ ʛʽʜʨʦʽʟʦʛʽʧʩ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ɻʊʉ [153]. 

ʊʦʤʫ, ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʩʪʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʽʩʪʴ 

ʥʠʟʦʚʦʛʦ ʫʢʦʩʫ ʰʣʷʭʦʤ ʧʨʠʚʘʥʪʘʞʝʥʥʷ ʛʨʝʙʣʽ ʛʽʨʥʠʯʦʶ ʤʘʩʦʶ. ɿʙʽʣʴʰʝʥʥʷ ʚʘʛʠ 

ʩʧʦʨʫʜʠ ʪʘ ʟʤʽʥʘ ʢʦʥʪʫʨʫ ʫʢʦʩʫ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʝʪʦʶ ʧʨʦʪʠʜʽʾ ʟʩʫʚʥʠʤ ʩʠʣʘʤ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ˇʨʫʥʪʽʚ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʩʧʦʨʫʜʠ. 

 

3.3.2 ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ɺʽʣʴʥʦʛʽʨʩʴʢʦʛʦ ɻʄʂ ʫ ʙʘʣʮʽ ʉʢʘʞʝʥʘ.  

ɺʽʟʫʘʣʴʥʠʡ ʦʛʣʷʜ ʜʘʤʙʠ ʧʦʢʘʟʘʚ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʥʘ ʾʾ ʩʭʠʣʘʭ ʟʩʫʚʽʚ, ʧʨʦʮʝʩʽʚ 

ʣʽʥʽʡʥʦʛʦ ʟʤʠʚʫ ʽ ʟʘʤʦʯʫʚʘʥʥʷ ʪʽʣʘ ʜʘʤʙʠ (ʨʠʩ. 3.40, 3.41). ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʮʽ 

ʷʚʠʱʘ ʧʨʦʷʚʠʣʠʩʷ ʥʘ ʚʝʨʭʥʽʭ ʪʝʨʘʩʘʭ (ʫʩʪʫʧʘʭ), ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ 

ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʪʝʨʘʩʽ 133 ʤ, 130 ʤ ʽ 127 ʤ [151, 152]. ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ ʪʝʨʘʩʠ ʯʝʨʝʟ 5 ʤ ʨʦʟʙʠʚʘʣʠʩʷ ʧʨʦʬʽʣʽ, ʘ ʥʘ ʥʠʭ ʯʝʨʝʟ 2,4-2,7 ʤ ï ʪʦʯʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʧʨʦʬʽʣʽʚ ʟʘʣʝʞʘʣʘ ʚʽʜ ʰʠʨʠʥʠ ʪʝʨʘʩʠ ʽ ʩʢʣʘʣʘ: ʥʘ ʪʝʨʘʩʽ 

133 ʤ ï 2 ʧʨʦʬʽʣʽ; ʥʘ ʪʝʨʘʩʽ 130 ʤ ï 3 ʧʨʦʬʽʣʽ; ʥʘ ʪʝʨʘʩʽ 127 ʤ ï 4 ʧʨʦʬʽʣʽ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ ʽ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʥʠʭ ʧʦʢʘʟʘʥʦ ʚ ɼʦʜʘʪʢʫ ɹ.14.  

ʇʨʠʚ'ʷʟʢʘ ʢʽʥʮʽʚ ʧʨʦʬʽʣʽʚ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GPS 

Garmin-72 ʚ ʧʨʷʤʦʢʫʪʥʠʭ ʤʝʪʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʥʠʤ ʞʝ ʬʽʢʩʫʚʘʣʠʩʷ ʪʦʯʢʠ ʟʤʽʥʠ 
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ʥʘʧʨʷʤʢʫ ʧʨʦʩʪʷʛʘʥʥʷ ʜʘʤʙʠ ʽ ʦʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʽ ʜʽʣʷʥʢʠ ʧʨʦʷʚʫ ʛʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʇʨʠʚ'ʷʟʢʘ ʧʨʦʬʽʣʽʚ ʜʦ ʩʭʝʤʠ (ʧʣʘʥʫ) çɹʘʣʢʘ ʉʢʘʞʝʥʘè ʤʘʩʰʪʘʙʫ 

1:1000, ʥʘʜʘʥʦʾ ɺʽʣʴʥʦʛʦʨʩʴʢʠʤ ɻʄʂ, ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʘ ʧʦʣʦʞʝʥʥʷʤ 

ʧ'ʻʟʦʤʝʪʨʠʯʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʇʄ-1 ʽ ʇʄ-9, ʘ ʪʘʢʦʞ ʢʦʦʨʜʠʥʘʪʥʦʶ ʩʽʪʢʦʶ, 

ʧʝʨʝʥʝʩʝʥʦʶ ʟ ʧʣʘʥʫ çɹʘʣʢʘ ʉʢʘʞʝʥʘè ʥʘ ʢʘʨʪʠ-ʩʭʝʤʠ ʇɯɽʄʇɿ [152]. 

 

 
ʈʠʩʫʥʦʢ 3.40 ï ʈʦʟʚʠʪʦʢ ʦʯʝʨʝʪʷʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʙʦʣʦʪʽ, ʟ ʷʢʦʛʦ ʚʠʪʽʢʘʻ 

ʚʦʜʘ. ɼʘʤʙʘ çɹʘʣʢʘ ʉʢʘʞʝʥʘè, ʪʝʨʘʩʘ 127 ʤ [151, 152] 

 

 

  
ʈʠʩʫʥʦʢ 3.41 ï ʇʨʦʤʦʾʥʠ ʥʘ ʩʭʠʣʘʭ ʪʝʨʘʩ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɺɻʄʂ ʫ 

ʙʘʣʮʽ çʉʢʘʞʝʥʘè [152] 

 

ɺʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ ʥʘ ʪʦʯʮʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʪʨʴʦʤʘ ʘʥʪʝʥʘʤʠ. ʆʜʥʘ ʟ ʥʠʭ ʙʫʣʘ ʦʨʽʻʥʪʦʚʘʥʘ ʚʟʜʦʚʞ ʜʘʤʙʠ, ʽʥʰʘ 

ï ʧʦʧʝʨʝʢ, ʪʨʝʪʷ ï ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ. ɿʘ ʚʩʽʤʘ ʪʨʴʦʤʘ ʘʥʪʝʥʘʤʠ ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ-

ʩʭʝʤʠ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ ʫ ʤʘʩʰʪʘʙʽ 1:1000 (ʨʠʩ. 3.42-3.43). ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʩʢʣʘʜʝʥʘ ʨʝʟʫʣʴʪʫʶʯʘ ʩʭʝʤʘ, ʥʘ ʷʢʫ ʚʠʥʝʩʝʥʽ ʟʦʥʠ 

ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʨʠʩ. 3.44) [151, 152].  
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ʈʠʩʫʥʦʢ 3.42 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ ʧʦ ʘʥʪʝʥʽ, 

ʦʨʽʻʥʪʦʚʘʥʽʡ ʫʟʜʦʚʞ ʜʘʤʙʠ [152]. ʂʦʣʴʦʨʦʚʘ ʰʢʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʱʽʣʴʥʽʩʪʴ 

ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ, ʽʤʧ./ʩ. ʇʽʜʧʠʩʠ ʦʩʝʡ ʘʙʩʮʠʩ ʽ 

ʦʨʜʠʥʘʪ ï ʚʽʜʩʪʘʥʽ ʚ ʤʝʪʨʘʭ 

 

 

 
ʈʠʩʫʥʦʢ 3.43 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ ʧʦ ʘʥʪʝʥʽ, 

ʦʨʽʻʥʪʦʚʘʥʽʡ ʧʦʧʝʨʝʢ ʜʘʤʙʠ [152]. ʂʦʣʴʦʨʦʚʘ ʰʢʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʱʽʣʴʥʽʩʪʴ 

ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ, ʽʤʧ./ʩ. ʇʽʜʧʠʩʠ ʦʩʝʡ ʘʙʩʮʠʩ ʽ 

ʦʨʜʠʥʘʪ ï ʚʽʜʩʪʘʥʽ ʚ ʤʝʪʨʘʭ 

 

 

 
ʈʠʩʫʥʦʢ 3.44 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [152]. ʉʠʥʷ ʣʽʥʽʡʥʘ ʰʪʨʠʭʦʚʢʘ (1) ï ʟʦʥʠ ʦʙʚʦʜʥʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʦʾ 

ʬʽʣʴʪʨʘʮʽʾ ʚ ʪʽʣʽ ɻʊʉ; ʯʝʨʚʦʥʘ ʰʪʨʠʭʦʚʢʘ (2) ï ʪʽʣʘ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʽʚ; ʯʝʨʚʦʥʽ 

ʩʪʨʽʣʢʠ ï ʽʤʦʚʽʨʥʽ ʧʣʦʱʠʥʠ ʚʽʜʨʠʚʫ ʟʩʫʚʽʚ ʽ ʥʘʧʨʷʤʦʢ ʩʧʦʚʟʘʥʥʷ, ʇʽʜʧʠʩʠ ʧʦ 

ʦʩʷʤ ʘʙʩʮʠʩ ʽ ʦʨʜʠʥʘʪ ï ʚʽʜʩʪʘʥʽ ʚ ʤʝʪʨʘʭ 
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ʈʦʟʛʣʷʥʝʤʦ ʢʘʨʪʫ-ʩʭʝʤʫ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʇɯɽʄʇɿ, ʦʪʨʠʤʘʥʫ ʟʘ ʜʘʥʠʤʠ 

ʘʥʪʝʥʠ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʣʝʣʴʥʦ ʜʘʤʙʽ (ʨʠʩ. 3.42). ʊʫʪ ʜʦʙʨʝ ʚʠʜʥʦ, ʱʦ ʱʽʣʴʥʽʩʪʴ 

ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʇɯɽʄʇɿ ʚ ʮʽʣʦʤʫ ʜʣʷ ʜʘʤʙʠ ʥʝʚʠʩʦʢʘ, ʥʘ ʨʽʚʥʽ ʥʠʟʴʢʠʭ ʽ 

ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʩʚʽʜʯʝʥʥʷʤ ʟʥʘʯʥʦʾ ʦʙʚʦʜʥʝʥʦʩʪʽ ʚʩʴʦʛʦ ʪʽʣʘ 

ʜʘʤʙʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʜʽʣʷʶʪʴʩʷ ʜʽʣʷʥʢʠ ʟ ʧʽʜʚʠʱʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʱʽʣʴʥʦʩʪʽ 

ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ (ʧʦ ʦʩʽ ʘʙʩʮʠʩ): 80180-80250 ʤ, 80360-80420 ʤ, 80510-80550 ʤ. 

ɺʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʪʦʯʝʥʥʽ ʤʘʣʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ. 

ɯʥʪʝʨʧʨʝʪʫʚʘʪʠ ʮʶ ʩʠʪʫʘʮʽʶ ʤʦʞʥʘ ʪʘʢʠʤ ʯʠʥʦʤ: ʚ ʜʘʥʦʤʫ ʤʽʩʮʽ ʚʠʥʠʢʘʶʪʴ 

ʣʦʢʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ ʪʽʣʘ ʜʘʤʙʠ, ʷʢʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ ʚʠʢʣʠʢʘʥʽ 

ʨʦʟʪʷʛʫʶʯʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ ʽ ʻ ʦʟʥʘʢʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʫ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʚʠʥʠʢʣʽ ʥʘʧʨʫʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʦʥʠ ʚʽʜʨʠʚʫ ʜʽʣʷʥʢʠ ʜʘʤʙʠ ʟ 

ʧʦʜʘʣʴʰʠʤ ʾʾ ʩʧʦʚʟʘʥʥʷʤ [152].  

ʈʦʟʜʽʣʝʥʽ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʽ ʜʽʣʷʥʢʠ ʟʦʥʘʤʠ ʟ ʥʠʟʴʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʱʽʣʴʥʦʩʪʽ 

ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʪʫʪ ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʾ ʬʽʣʴʪʨʘʮʽʾ 

ʚʦʜʠ ʯʝʨʝʟ ʪʽʣʦ ʜʘʤʙʠ. ʆʩʦʙʣʠʚʦ ʯʽʪʢʦ ʮʝ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʙʦʣʦʪʘ ʟ 

ʦʯʝʨʝʪʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʽ ʟʦʥʦʶ ʩʪʦʢʫ ʚʦʜʠ ʥʘ ʪʝʨʘʩʽ 127 ʤ (ʨʠʩ. 3.40) [151, 152].  

ʇʦʜʽʙʥʘ ʢʘʨʪʠʥʘ, ʪʽʣʴʢʠ ʤʝʥʰ ʢʦʥʪʨʘʩʪʥʘ, ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʥʘ ʢʘʨʪʽ ʜʣʷ 

ʘʥʪʝʥʠ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʦʧʝʨʝʢ ʜʘʤʙʠ (ʨʠʩ. 3.43). 

 

3.3.3 ɽʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɺɻʄʂ ʚ ʙʘʣʮʽ ʉʢʘʞʝʥʘ. 

ʇʝʨʰʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʥʘ ʟʥʠʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ɺɻʄʂ ʚ ʙʘʣʮʽ ʉʢʘʞʝʥʘ ʻ ʧʨʦʷʚʠ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʘʢ ʷʢ ʮʷ ʪʝʨʠʪʦʨʽʷ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʘʡʦʥʽʚ ʟʽ ʟʥʘʯʝʥʥʷʤ ʬʦʥʦʚʦʾ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʨʽʚʥʝʤ ɸ ʽ 

ɺ ï 5 ʙʘʣʽʚ, ʟʘ ʨʽʚʥʝʤ ʉ ï 6 ʙʘʣʽʚ (ɼʦʜʘʪʢʠ ɹ.11, ɹ.12). ɺʨʘʭʦʚʫʶʯʠ ʟʥʘʯʥʫ 

ʦʙʚʦʜʥʝʥʽʩʪʴ ʜʘʤʙʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʦʢ, ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ 

ʧʦʰʪʦʚʭʠ ʧʨʠ ʟʝʤʣʝʪʨʫʩʘʭ 5-6 ʙʘʣʽʚ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʜʘʤʙʠ. 

ɼʨʫʛʠʡ ʬʘʢʪʦʨ ʧʦʚôʷʟʘʥʠʡ ʟ ʣʽʥʽʡʥʦʶ ʝʨʦʟʽʻʶ ʜʘʤʙʠ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʟʣʠʚ. 

ɰʾ ʧʨʦʷʚʠ ʚʽʟʫʘʣʴʥʦ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʘ ʪʝʨʘʩʘʭ ʜʘʤʙʠ. ʅʘ ʩʭʠʣʘʭ ʪʝʨʘʩ ʜʘʤʙʠ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʦʤʦʾʥʠ, ʚʠʢʣʠʢʘʥʽ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ. ɰʭ ʨʦʟʤʽʨʠ ʨʽʟʥʽ, ʘʣʝ 

ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʽʭ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʨʰʠʥʥʠʡ ʧʝʨʝʧʘʜ, ʟ ʷʢʦʛʦ ʚʦʜʘ ʨʦʙʠʪʴ çʩʪʨʠʙʦʢè 
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ʽ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʤʠʚʘʻ ʜʥʦ. ʆʩʢʽʣʴʢʠ ʨʫʡʥʫʶʪʴʩʷ ʧʦʨʦʜʠ ʧʨʠʚʘʥʪʘʞʫʚʘʣʴʥʦʾ 

ʛʽʨʩʴʢʦʾ ʤʘʩʠ, ʪʦ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʽʜʩʪʠʣʘʶʯʠʭ ʩʫʛʣʠʥʢʽʚ ʽ ʾʭ ʥʘʩʠʯʝʥʥʽ ʚʦʜʦʶ 

ʤʦʞʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʷʨʽʚ ʽ ʩʧʦʚʟʘʥʥʷ ʛʽʨʩʴʢʦʾ ʤʘʩʠ ʧʦ ʩʭʠʣʫ [152]. 

ɺʠʚʯʝʥʥʷ ʘʨʭʽʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ɺʦʣʴʥʦʛʦʨʩʴʢʦʛʦ ɻʄʂ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ [152-153]. ɿ ʯʘʩʫ ʙʫʜʽʚʥʠʮʪʚʘ ʜʘʤʙʠ ʚ ʙʘʣʮʽ ʉʢʘʞʝʥʘ ʚ ʪʽʣʽ 

ʛʨʝʙʣʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʜʚʘ ʪʝʭʥʦʛʝʥʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʘ. ʇʝʨʰʠʡ ʥʠʞʥʽʡ 

ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʚ ʧʽʩʢʘʭ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʩʫʛʣʠʥʢʘʤʠ, ʛʣʠʥʘʤʠ ʽ ʣʝʩʘʤʠ ʽ ʤʘʻ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚ'ʷʟʦʢ ʟ ˇʨʫʥʪʦʚʠʤʠ ʽ ʙʝʟʥʘʧʽʨʥʠʤʠ ʚʦʜʦʥʦʩʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʚ 

ʙʦʨʪʦʚʠʭ ʯʘʩʪʠʥʘʭ ʙʘʣʢʠ. ɿʘ ʜʘʥʠʤʠ ʧ'ʻʟʦʤʝʪʨʽʚ ʨʽʚʝʥʴ ʮʴʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʧʽʜʥʽʤʘʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 0,7-1 ʤ ʥʘ ʨʽʢ. ʄʘʢʩʠʤʘʣʴʥʽ ʢʦʣʠʚʘʥʥʷ 

ʨʽʚʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ 2010 ʨʦʮʽ, ʘ ʚ 2011 ʨʦʮʽ ʚʩʽ ʧ'ʻʟʦʤʝʪʨʠ ʬʽʢʩʫʶʪʴ ʤʽʥʽʤʘʣʴʥʫ 

ʛʣʠʙʠʥʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. ʅʘʡʙʽʣʴʰ ʟʥʘʯʥʽ ʟʤʽʥʠ ʨʽʚʥʷ ʬʽʢʩʫʶʪʴʩʷ 

ʧ'ʻʟʦʤʝʪʨʘʤʠ ʚ ʥʠʞʥʴʦʤʫ ʙ'ʻʬʽ. 

ɼʨʫʛʠʡ ʚʝʨʭʥʽʡ ʪʝʭʥʦʛʝʥʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʩʬʦʨʤʫʚʘʚʩʷ ʚ ʥʘʩʠʧʥʦʤʫ 

ʰʘʨʽ ʛʽʨʩʴʢʦʾ ʤʘʩʠ, ʚʦʜʦʪʨʠʚʦʤ ʷʢʦʛʦ ʩʪʘʣʠ ʩʫʛʣʠʥʢʠ, ʛʣʠʥʠ, ʣʝʩʠ ï ʧʦʯʘʪʢʦʚʠʡ 

ʩʢʣʘʜ ʪʽʣʘ ʛʨʝʙʣʽ. ɺ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʥʘ ʪʝʨʘʩʽ 127 ʤ ʚʦʜʠ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʘʪʴ ʟʦʥʠ ʟʘʙʦʣʦʯʫʚʘʥʥʷ. ʄʘʙʫʪʴ, ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ, ʜʝ ʚʽʜʩʫʪʥʽʡ ʰʘʨ 

ʩʫʛʣʠʥʢʽʚ, ʮʽ ʜʚʘ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʟʣʠʣʠʩʷ ʽ ʫʪʚʦʨʠʣʠ ʻʜʠʥʠʡ ʪʝʭʥʦʛʝʥʥʠʡ 

ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ. ʌʦʨʤʫʚʘʥʥʶ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚ ʮʝʥʪʨʽ ʜʘʤʙʠ ʩʧʨʠʷʻ ʨʷʜ 

ʬʘʢʪʦʨʽʚ. ʇʝʨʰʠʡ ʬʘʢʪʦʨ ï ʙʫʜʦʚʘ ʜʘʤʙʠ, ʜʝ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʟʥʘʯʥʝ ʧʨʦʩʽʜʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʱʦ ʩʧʨʠʷʻ ʨʫʭʫ ʚʦʜʠ ʚʽʜ ʙʽʯʥʠʭ ʯʘʩʪʠʥ (çʧʣʝʯʝʡ 

ʜʘʤʙʠè) ʜʦ ʮʝʥʪʨʫ, ʘ ʪʘʢʦʞ ʚʽʜ ʚʝʨʭʥʴʦʛʦ ʙ'ʻʬʫ ʜʦ ʥʠʞʥʴʦʛʦ. ɼʨʫʛʠʡ ʬʘʢʪʦʨ 

ʧʦʣʷʛʘʻ ʚ ʧʨʠʚʘʥʪʘʞʝʥʥʽ ʛʽʨʩʴʢʦʶ ʤʘʩʦʶ ʥʠʞʥʽʭ ʪʝʨʘʩ, ʚʦʜʘ ʟ ʷʢʠʭ ʚʠʪʽʩʥʷʻʪʴʩʷ ʜʦ 

ʚʝʨʭʥʽʭ ʪʝʨʘʩ. ʊʨʝʪʽʡ ʬʘʢʪʦʨ ï ʣʠʚʥʝʚʽ ʜʦʱʽ, ʷʢʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʥʘʚʝʩʥʽ ʽ ʚʣʽʪʢʫ ʚ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ. ʊʨʝʪʽʡ ʬʘʢʪʦʨ ʧʦʚôʷʟʘʥʠʡ ʘʙʦ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʜʨʝʥʘʞʥʠʭ ʩʠʩʪʝʤ ʘʙʦ ʟ ʾʭ ʥʝʥʘʣʝʞʥʠʤ ʩʪʘʥʦʤ. 

ʈʦʟʚʠʪʦʢ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʦʙʚʦʜʥʝʥʥʷ ʣʝʩʽʚ ʽ ʩʫʛʣʠʥʢʽʚ, ʷʢʽ ʧʨʠ ʥʘʩʠʯʝʥʥʽ ʚʦʜʦʶ ʟʙʽʣʴʰʫʶʪʴ ʤʘʩʫ ʽ 

ʥʘʙʫʚʘʶʪʴ ʧʦʚʟʫʯʦʩʪʽ. ɺʩʝ ʮʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʪʫʪ ʟʩʫʚʽʚ. ɼʦʜʘʪʢʦʚʠʡ ʚʧʣʠʚ 

ʯʠʥʠʪʴ ʙʽʯʥʠʡ ʪʠʩʢ ʦʙʚʦʜʥʝʥʠʭ ʧʽʱʘʥʠʭ ʤʘʩ ʟ ʙʦʢʫ ʰʣʘʤʦʩʭʦʚʠʱʘ. 
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ʏʝʪʚʝʨʪʠʤ ʬʘʢʪʦʨʦʤ ʻ ʪʝʢʪʦʥʽʯʥʠʡ (ʪʘʙʣ. 3.3, ʨʠʩ. 3.45-3.46) [142]. ɼʘʤʙʘ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʦʙʚʦʜʥʝʥʘ, ʘ ʪʦʤʫ ʪʨʽʱʠʥʠ, ʚʠʜʽʣʝʥʽ ʧʦ ʚʩʽʡ ʾʾ ʜʦʚʞʠʥʽ. 

 

ʊʘʙʣʠʮʷ 3.3 ïɸʟʠʤʫʪʠ ʧʨʦʩʪʷʛʘʥʥʷ ʪʨʽʱʠʥ ʥʘ ʦʙʚʦʜʥʝʥʠʭ ʜʽʣʷʥʢʘʭ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɺɻʄʂ ʫ ʙʘʣʮʽ ʉʢʘʞʝʥʘ 

ʅʦʤʝʨ ʛʨʫʧʠ 

ʪʨʽʱʠʥ 

ɯʥʪʝʨʚʘʣ ʘʟʠʤʫʪʽʚ 

ʧʨʦʩʪʷʛʘʥʥʷ, ʛʨʘʜ 

ʂʽʣʴʢʽʩʪʴ ʪʨʽʱʠʥ 

ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʘʟʠʤʫʪʫ 

ɺʽʜʥʦʩʥʘ ʯʘʩʪʦʪʘ 

ʟʫʩʪʨʽʯʽ, % 

1 20-29 2 4,7 

2 30-39 1 2,3 

3 80-89 12 27,9 

4 270-279 3 6,9 

5 320-329 2 4,7 

6 330-339 6 14 

7 340-349 3 6,9 

8 350-359 14 32,6 

ɺʩʴʦʛʦ  43 100 

 

 

 

ʈʠʩʫʥʦʢ 3.45 ï ʇʨʠʢʣʘʜ ʚʠʜʽʣʝʥʥʷ ʪʨʽʱʠʥ (ʯʦʨʥʠʡ ʧʫʥʢʪʠʨ) ʥʘ ʢʘʨʪʽ 

ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʥʘ ʜʘʤʙʽ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɺɻʄʂ ʚ ʙʘʣʮʽ ʉʢʘʞʝʥʘ. ʂʦʣʴʦʨʦʚʽ ʰʢʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʱʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ, ʽʤʧ./0,5 ʩ. ʉʠʩʪʝʤʘ 

ʢʦʦʨʜʠʥʘʪ ʤʝʪʨʠʯʥʘ [152] 
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ʈʠʩʫʥʦʢ 3.46 ï ɼʽʘʛʨʘʤʘ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʜʘʤʙʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɺɻʄʂ ʫ 

ʙʘʣʮʽ ʉʢʘʞʝʥʘ 

 

ɸʥʘʣʽʟ ʜʽʘʛʨʘʤʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʘʟʠʤʫʪʘʤʠ 

ʧʨʦʩʪʷʛʘʥʥʷ ʻ ʩʫʙʤʝʨʽʜʽʦʥʘʣʴʥʽ, ʩʫʙʰʠʨʦʪʥʽ ʪʘ ʜʽʘʛʦʥʘʣʴʥʽ (350-359Á Ñ 5Á; 80-

89ʦÑ 5Á; 330-339Á Ñ 5Á). ʅʘ ʨʠʩ. 3.47 ʥʘʚʝʜʝʥʠʡ ʬʨʘʛʤʝʥʪ ʛʝʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ 

ʜʦʤʝʟʦʟʦʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ ʘʨʢʫʰʫ ʄ-36-XXXV (ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢ) [155], ʥʘ 

ʷʢʦʤʫ ʚʠʥʝʩʝʥʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱ ɺʽʣʴʥʦʛʽʨʩʴʢʦʛʦ ɻʄʂ ʫ ʙ. ʉʢʘʞʝʥʘ, 

çɼʥʽʧʨʦʚʩʴʢʝè ʪʘ çʉʫʭʘʯʽʚʩʴʢʝè. ʆʩʢʽʣʴʢʠ ʮʝʡ ʨʠʩʫʥʦʢ ʧʦʢʣʠʢʘʥʠʡ 

ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱ ʚ ʨʦʟʣʦʤʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʝʨʠʪʦʨʽʾ, ʪʦ ʫʩʽ 

ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʩʫʧʫʪʥʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʝ ʨʦʟʰʠʬʨʦʚʫʶʪʴʩʷ; ʚʦʥʠ ʩʪʘʥʜʘʨʪʥʽ ʽ 

ʟ ʥʠʤʠ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʫ ʧʝʨʰʦʜʞʝʨʝʣʽ [155] ʫ ʨʦʟʜʽʣʽ çɻʨʘʬʽʯʥʽ ʜʦʜʘʪʢʠè.  

ʊʨʽʱʠʥʠ, ʚʠʜʽʣʝʥʽ ʥʘ ʜʽʘʛʨʘʤʽ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ 

ʩʧʽʚʧʘʜʘʶʪʴ ʟʘ ʘʟʠʤʫʪʘʤʠ ʧʨʦʩʪʷʛʘʥʥʷ ʟ ʥʘʧʨʷʤʢʘʤʠ ʨʦʟʣʦʤʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ 

ʢʘʨʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʽ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ ɺɻʄʂ ʫ ʙʘʣʮʽ ʉʢʘʞʝʥʘ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʪʝʢʪʦʥʽʯʥʠʡ ʬʘʢʪʦʨ ʚʧʣʠʚʫ ʥʘ ʟʥʠʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʮʴʦʛʦ ʦʙôʻʢʪʫ. 

ɿʚʝʨʪʘʻ ʫʚʘʛʫ ʱʝ ʦʜʠʥ ʬʘʢʪ. ʉʫʙʤʝʨʽʜʽʦʥʘʣʴʥʠʡ ʥʘʧʨʷʤʦʢ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʜʘʤʙʽ, ʧʦʜʽʙʥʝ ʷʚʠʱʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʽ ʥʘ ʜʘʤʙʽ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè (ʨʠʩ. 3.31-3.32).  



150 

 

 
ʈ
ʠ
ʩ
ʫ
ʥ
ʦ
ʢ
 
3
.
4
7
 

ï
 ʌ
ʨ
ʘ
ʛ
ʤ
ʝ
ʥ
ʪ
 
ʛ
ʝ
ʦ
ʣ
ʦ
ʛ
ʽ
ʯ
ʥ
ʦ
ʾ
 
ʢ
ʘ
ʨ
ʪ
ʠ
 
ʜ
ʦ
ʤ
ʝ
ʟ
ʦ
ʟ
ʦ
ʡ
ʩ
ʴ
ʢ
ʠ
ʭ
 
ʫ
ʪ
ʚ
ʦ
ʨ
ʝ
ʥ
ʴ
 

ʪ
ʝ
ʨ
ʠ
ʪ
ʦ
ʨ
ʽ
ʾ
 
ʨ
ʦ
ʟ
ʪ
ʘ
ʰ
ʫ
ʚ
ʘ
ʥ
ʥ
ʷ
 
ʭ
ʚ
ʦ
ʩ
ʪ
ʦ
ʩ
ʭ
ʦ
ʚ
ʠ
ʱ
 
(
ʟ
ʝ
ʣ
ʝ
ʥ
ʠ
ʡ
 

ʢ
ʦ
ʣ
ʽ
ʨ
)
 
ɺ
ʽ
ʣ
ʴ
ʥ
ʦ
ʛ
ʽ
ʨ
ʩ
ʴ
ʢ
ʦ
ʛ
ʦ
 
ɻ
ʄ
ʂ
 
ʫ
 
ʙ
.
 
ʉ
ʢ
ʘ
ʞ
ʝ
ʥ
ʘ
 
(
ɺ
)
,
 
ç
ɼ
ʥ
ʽ
ʧ
ʨ
ʦ
ʚ
ʩ
ʴ
ʢ
ʝ
è
 
(
ɼ
)
 
ʪ
ʘ
 
ç
ʉ
ʫ
ʭ
ʘ
ʯ
ʽ
ʚ
ʩ
ʴ
ʢ
ʝ
è
 
(
ʉ
)
 
(
ʟ
ʘ
 
ʤ
ʘ
ʪ
ʝ
ʨ
ʽ
ʘ
ʣ
ʘ
ʤ
ʠ
 
[
1
5
5
]
)

 



151 

ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ çʉʫʭʘʯʽʚʩʴʢʝè 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʘʧʨʷʤʢʠ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʢʨʽʟʴ ʪʽʣʦ ʜʘʤʙʠ, ʘ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ 

ɺɻʄʂ ï ʽʤʦʚʽʨʥʽ ʥʘʧʨʷʤʢʠ ʩʧʦʚʟʘʥʥʷ ʟʩʫʚʽʚ. 

ʗʢ ʧʨʘʚʠʣʦ, ʣʽʥʝʘʤʝʥʪʠ, ʱʦ ʘʢʪʠʚʫʚʘʣʠʩʴ ʥʘ ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʣʽʥʽʡʥʠʭ ʩʪʨʫʢʪʫʨ, ʧʨʦʩʪʦʨʦʚʦ ʪʷʞʽʶʪʴ, ʜʦ ʨʦʟʣʦʤʽʚ, ʱʦ ʬʦʨʤʫʚʘʣʠʩʴ ʚ 

ʜʦʢʝʤʙʨʽʾ, ʱʦ ʧʦʢʘʟʘʥʦ ʜʣʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɺɻʄʂ (ʨʠʩ. 3.47).  

ʉʫʤʽʩʥʠʡ ʘʥʘʣʽʟ ʜʽʘʛʨʘʤʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ (ʨʠʩ. 3.25), ʢʘʨʪʠ ʘʢʪʠʚʥʠʭ ʥʘ 

ʥʦʚʽʪʥʴʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ çɼʥʽʧʨʦʚʩʴʢʝè (ʨʠʩ. 3.26) ʽ ʪʝʢʪʦʥʽʯʥʦʾ ʩʭʝʤʠ (ʨʠʩ. 3.47) ʧʦʢʘʟʘʚ 

ʥʘʩʪʫʧʥʝ. ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʥʘ ʚʩʽʭ ʨʠʩʫʥʢʘʭ ʽ ʜʽʘʛʨʘʤʽ ʧʨʦʷʚʣʝʥʽ ʩʫʙʰʠʨʦʪʥʘ , 

ʩʫʙʤʝʨʽʜʽʦʥʘʣʴʥʘ ʽ ʜʽʘʛʦʥʘʣʴʥʘ ʩʠʩʪʝʤʠ (40-50Á ʪʘ 310-320Á Ñ5Á), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʫʩʧʘʜʢʦʚʘʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʝʢʪʦʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʚʽʜ ʜʦʢʝʤʙʨʽʶ ʜʦ ʥʝʦʛʝʥʫ.  

ʉʭʦʞʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʥʘ ʽʥʰʠʭ ʜʚʦʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ. ʊʘʢ, ʫ 

ʚʝʨʭʽʚôʷʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘ çʉʫʭʘʯʽʚʩʴʢʝè ʥʘ ʜʽʘʛʨʘʤʘʭ ʽ ʢʘʨʪʘʭ ʟʘʬʽʢʩʦʚʘʥʦ 

ʨʦʟʣʦʤʠ (ʪʨʽʱʠʥʠ, ʣʽʥʝʘʤʝʥʪʠ) ʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ (350-360Á Ñ 5Á), ʩʫʙʰʠʨʦʪʥʦʛʦ 

(70-80Á Ñ5Á) ʽ ʜʽʘʛʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʽʚ (330-340Á Ñ 5Á).ʅʘʡʙʽʣʴʰ ʯʽʪʢʦ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʚʦʩʪʦʩʭʦʚʠʱʝʤ çʉʫʭʘʯʽʚʩʴʢʝè ʧʨʦʷʚʣʝʥʽ ʪʝʢʪʦʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ 

ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ɺɻʄʂ ʚ ʙʘʣʮʽ ʉʢʘʞʝʥʘ. ʊʫʪ ʥʘʡʙʽʣʴʰ 

ʭʘʨʘʢʪʝʨʥʽ ʘʟʠʤʫʪʠ ʧʨʦʩʪʷʛʘʥʥʷ ʪʨʽʱʠʥ ʚ ʟʦʥʘʭ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ 

ʩʫʙʤʝʨʽʜʽʦʥʘʣʴʥʽ (350-359Á Ñ5Á), ʩʫʙʰʠʨʦʪʥʽ (80-89Á Ñ5Á) ʽ ʜʽʘʛʦʥʘʣʴʥʽ (330-339Á 

Ñ5Á), ʮʽ ʞ ʥʘʧʨʷʤʢʠ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʥʘ ʪʝʢʪʦʥʽʯʥʠʭ ʩʭʝʤʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʚʩʽʭ ʪʨʴʦʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʘ 

ʧʨʦʩʪʦʨʦʚʘ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʪʨʽʱʠʥ ʚ ʟʦʥʘʭ ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʣʽʥʝʘʤʝʥʪʥʠʭ ʟʦʥ, 

ʚʠʷʚʣʝʥʠʭ ʖʩʴʢʽʚ ʖ.ɺ. [144], ʜʦ ʜʦʢʝʤʙʨʽʡʩʴʢʠʭ ʨʦʟʣʦʤʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʫʩʧʘʜʢʦʚʘʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʢʪʦʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ. ɿʘ ʜʘʥʠʤʠ ʖʩʴʢʽʚ ʖ.ɺ. [144] ʧʦ 

ʮʠʤ ʣʽʥʝʘʤʝʥʪʥʠʤ ʟʦʥʘʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, 

ʫ ʚʠʧʘʜʢʫ ʟ ʭʚʦʩʪʦʩʭʦʚʠʱʘʤʠ çɼʥʽʧʨʦʚʩʴʢʝè ʽ çʉʫʭʘʯʽʚʩʴʢʝè ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ. ʅʘ ʭʚʦʩʪʦʩʭʦʚʠʱʽ ɺɻʄʂ ʫ ʙʘʣʮʽ ʉʢʘʞʝʥʘ ʥʘ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ 

ʬʽʣʴʪʨʫʶʪʴʩʷ ʨʦʟʯʠʥʠ ʟʙʘʛʘʯʝʥʽ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, ʟʘʙʨʫʜʥʶʶʯʠ ʛʨʫʥʪʠ, 

ʧʦʚʝʨʭʥʝʚʽ ʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ.   



152 

3.4 ɯʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ ʭʚʦʩʪʦʩʭʦʚʠʱ 

 

ɯʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ ʭʚʦʩʪʦʩʭʦʚʠʱ (ɯʅʍ, ʘʥʛʣ. THI) ʚʨʘʭʦʚʫʻ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, 

ʷʢʽ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʽ ʜʣʷ ʮʠʭ ʦʙôʻʢʪʽʚ [30, 163, 193-195]: 

ï ʟʘʛʘʣʴʥʘ ʻʤʥʽʩʪʴ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, 

ï ʪʦʢʩʠʯʥʽʩʪʴ ʨʝʯʦʚʠʥ ʫ ʭʚʦʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ, 

ï ʩʪʘʪʫʩ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʩʪʦʩʦʚʥʦ ʡʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ï ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʜʽʣʷʥʢʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, 

ï ʧʘʨʘʤʝʪʨʠ ʙʝʟʧʝʢʠ ʜʘʤʙʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʨʘʭʫʥʦʢ THI ʚʢʣʶʯʘʻ ʧ'ʷʪʴ 

ʢʨʦʢʽʚ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝʜʦʩʪʫʧʥʽ ʘʙʦ ʾʭ 

ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʘʡʛʽʨʰʦʤʫ ʩʮʝʥʘʨʽʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʥʝʙʝʟʧʝʢʘ, ʧʦʚôʷʟʘʥʘ ʟ 

ʥʝʜʦʩʪʫʧʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʥʘʧʨʠʢʣʘʜ, ʪʦʢʩʠʯʥʽʩʪʴ, ʙʫʜʝ 

ʥʘʡʚʠʱʦʶ. 

ɭʤʥʽʩʪʴ ʭʚʦʩʪʦʩʭʦʚʠʱ. ɭʤʥʽʩʪʴ ʭʚʦʩʪʦʩʭʦʚʠʱ THICap ʧʦʚ'ʷʟʘʥʘ ʟ ʦʙ'ʻʤʦʤ 

ʭʚʦʩʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʩʭʦʚʠʱʽ. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʧʘʨʘʤʝʪʨ ʟʨʦʩʪʘʻ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʦʙôʻʤʫ ʟʘ ʣʦʛʘʨʠʬʤʽʯʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʟ ʦʩʥʦʚʦʶ 10. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʭʚʦʩʪʦʩʭʦʚʠʱ ʫ 10 ʨʘʟʽʚ (ʥʘ ʧʦʨʷʜʦʢ) ʟʙʽʣʴʰʠʪʴ 

ʽʥʜʝʢʩ ʥʘ 1. ʇʘʨʘʤʝʪʨ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

THICap = Log10 (ὠὸ), (3.1) 

 

ʜʝ  Vt ï ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʭʚʦʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʭʚʦʩʪʦʩʭʦʚʠʱʽ, ʤ
3. 

 

ʊʦʢʩʠʯʥʽʩʪʴ ʭʚʦʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ THITox ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʫ 

ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʚʦʜʠ (WHC) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʽʤʝʮʴʢʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

[156]. ɼʣʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʢʩʠʯʥʦʩʪʽ ʚʢʨʘʡ ʚʘʞʣʠʚʦ ʤʘʪʠ 

ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʚʩʽ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʚ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. WHC ʚʚʘʞʘʻʪʴʩʷ ʧʝʨʝʚʽʨʝʥʦʶ 
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ʤʝʪʦʜʦʣʦʛʽʻʶ, ʷʢʘ ʦʙôʻʜʥʫʻ ʚʩʽ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, 

ʚʢʣʶʯʘʶʯʠ ʛʦʩʪʨʫ ʪʘ ʭʨʦʥʽʯʥʫ ʪʦʢʩʠʯʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʙʽʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ 

ʥʘʢʦʧʠʯʫʻ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʨʠʙ, ʨʘʢʦʧʦʜʽʙʥʠʭ, ʙʘʢʪʝʨʽʡ). ʅʘʨʘʟʽ 

ʜʦʩʪʫʧʥʽ ʜʘʥʽ ʧʨʠʙʣʠʟʥʦ ʜʣʷ ʧʦʥʘʜ 9000 ʨʝʯʦʚʠʥ. ʂʨʽʤ ʪʦʛʦ, ʤʦʞʣʠʚʘ 

ʩʘʤʦʢʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʣʦʙʘʣʴʥʦ ʛʘʨʤʦʥʽʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʪʘ ʤʘʨʢʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʆʆʅ. ʊʘʙʣ. 3.4 ʧʦʢʘʟʫʻ ʢʣʘʩʠʬʽʢʘʮʽʶ WHC ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʽ. 

 

ʊʘʙʣʠʮʷ 3.4 ï ʆʮʽʥʶʚʘʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʭʚʦʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʢʣʘʩʦʤ 

ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʚʦʜʠ  

ʂʣʘʩ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʚʦʜʠ  THITox 

ʅʝʙʝʟʧʝʢʘ ʚʽʜʩʫʪʥʷ  0 

ʅʠʟʴʢʘ ʥʝʙʝʟʧʝʢʘ 1 

ʉʝʨʝʜʥʷ ʥʝʙʝʟʧʝʢʘ  2 

ɺʠʩʦʢʘ ʥʝʙʝʟʧʝʢʘ  3 

 

ʆʩʦʙʣʠʚʘ ʧʨʦʙʣʝʤʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ, ʦʩʢʽʣʴʢʠ 

ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʥʝ ʚʢʣʶʯʝʥʘ ʚ ʢʣʘʩʠʬʽʢʘʮʽʶ WHC. ʆʜʥʘʢ ʽʩʥʫʻ ʧʦʪʨʝʙʘ 

ʚʨʘʭʫʚʘʪʠ ʮʝ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʭʚʦʩʪʦʩʭʦʚʠʱ ʤʽʩʪʷʪʴ ʤʘʪʝʨʽʘʣʠ, ʦʪʨʠʤʘʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʦʙʫʪʢʫ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʊʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

THITox = 4, ʷʢʱʦ ʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʨʘʜʽʦʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʽ ʾʭ 

ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʠʱʫʻ ʧʦʜʚʦʻʥʝ ʟʥʘʯʝʥʥʷ ʣʦʢʘʣʴʥʦʾ ʬʦʥʦʚʦʾ 

ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ. 

ʋʤʦʚʠ ʫʧʨʘʚʣʽʥʥʷ (THIMan) ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʪʫʩ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ (ʪʘʙʣ. 3.5). ʉʪʘʪʠʩʪʠʢʘ ʘʚʘʨʽʡ ʥʘ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʢʨʠʪʽ ʪʘ ʚʽʜʥʦʚʣʝʥʽ ʦʙôʻʢʪʠ ʙʝʟʧʝʯʥʽʰʽ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʯʘʩʪʦʪʠ ʘʚʘʨʽʡ. ʅʘ ʮʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʘʯʥʦ ʤʝʥʰʝ ʘʚʘʨʽʡ. 

ʊʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʧʘʨʘʤʝʪʨ, ʧʦʚôʷʟʘʥʠʡ ʟ ʫʧʨʘʚʣʽʥʥʷʤ, ʤʘʻ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʟʘʢʨʠʪʠʭ ʘʙʦ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʩʧʦʨʫʜ ʧʦʨʽʚʥʷʥʦ ʟ ʘʢʪʠʚʥʠʤʠ. ʆʩʢʽʣʴʢʠ ʥʘ 

ʟʘʢʨʠʪʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʩʫʪʥʽ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ, ʾʭʥʽʡ 

ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢʠ ʤʦʞʝ ʙʫʪʠ ʚʠʱʠʤ, ʥʽʞ ʫ ʧʦʚʥʽʩʪʶ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ. ɿ 

ʽʥʰʦʛʦ ʙʦʢʫ, ʧʦʢʠʥʫʪʽ ʘʙʦ ʙʝʟʭʘʟʷʡʥʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʠʥʘʡʤʥʽ 
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ʪʘʢʠʡ ʩʘʤʠʡ ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢʠ, ʷʢ ʽ ʘʢʪʠʚʥʽ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʟʘʧʦʙʽʞʥʽ ʘʩʧʝʢʪʠ 

ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʧʦʢʠʥʫʪʠʭ ʦʙ'ʻʢʪʽʚ ʦʮʽʥʶʻʪʴʩʷ ʪʠʤ ʩʘʤʠʤ ʟʥʘʯʝʥʥʷʤ, 

ʱʦ ʡ ʘʢʪʠʚʥʽ ʦʙ'ʻʢʪʠ. 

 

ʊʘʙʣʠʮʷ 3.5 ï ʆʮʽʥʶʚʘʥʥʷ ʫʤʦʚ ʫʧʨʘʚʣʽʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱʝʤ 

ʉʪʘʪʫʩ THIMan 

ʈʝʢʫʣʴʪʠʚʦʚʘʥʝ 0 

ɿʘʢʨʠʪʝ 1 

ʇʦʢʠʥʫʪʝ (ʙʝʟʭʘʟʷʡʥʝ) 3 

ɸʢʪʠʚʥʝ 3 

 

ʇʨʠʨʦʜʥʽ ʫʤʦʚʠ (THINat) ʧʦʚôʷʟʘʥʽ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʷʢʽ ʜʫʞʝ ʯʘʩʪʦ 

ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʘʚʘʨʽʾ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ. ʅʘʩʘʤʧʝʨʝʜ ʟʝʤʣʝʪʨʫʩʠ, ʩʠʣʴʥʽ 

ʟʣʠʚʠ ʪʘ ʧʦʚʝʥʽ ʢʣʘʩʠʬʽʢʫʚʘʣʠʩʷ ʷʢ ʦʩʥʦʚʥʽ ʧʨʠʨʦʜʥʽ ʧʨʠʯʠʥʠ ʘʚʘʨʽʡ ʥʘ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ. 

ɺʽʜʧʦʚʽʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

 

THINat = THISeism  + THIFlood,  (3.2) 

 

ʜʝ:  THISeism ï ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

THIFlood ï ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʘʪʦʧʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʛʝʦʣʦʛʽʯʥʠʭ ʽ 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʜʽʣʷʥʢʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. 

 

ɿʥʘʯʝʥʥʷ THISeism ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʝʪʘʣʦʥʥʝ ʧʽʢʦʚʝ 

ʧʨʠʩʢʦʨʝʥʥʷ ʟʝʤʣʽ (PGA), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʟʥʘʯʝʥʽʡ ʝʪʘʣʦʥʥʽʡ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʘʙʦ ʝʪʘʣʦʥʥʦʤʫ ʧʝʨʽʦʜʫ ʧʦʚʝʨʥʝʥʥʷ [157]. ʇʘʨʘʤʝʪʨ ʧʽʢʦʚʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʟʝʤʣʽ ʤʦʞʥʘ ʚʟʷʪʠ ʟ ʚʽʣʴʥʦ ʜʦʩʪʫʧʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, 

[195]. ʎʝ ʜʦʟʚʦʣʷʻ ʛʘʨʤʦʥʽʟʫʚʘʪʠ ʨʽʟʥʽ ʰʢʘʣʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ. 

ʉʝʡʩʤʽʯʥʘ ʥʝʙʝʟʧʝʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ çʅʠʟʴʢʘè, ʷʢʱʦ ʧʘʨʘʤʝʪʨ PGA ʥʠʞʯʝ ʘʙʦ 

ʜʦʨʽʚʥʶʻ 0,1, ʽ çʇʦʤʽʨʥʘ ʘʙʦ ʚʠʩʦʢʘè, ʷʢʱʦ ʚʽʥ ʚʠʱʝ 0,1 (ʪʘʙʣ. 3.6). 
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ʊʘʙʣʠʮʷ 3.6ï ʆʮʽʥʶʚʘʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʛʽʜʥʦ EUROCODE 8 [157] 

ɺʽʜʥʦʩʥʝ ʧʽʢʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ˇʨʫʥʪʫ PGA THISeism 

Ò 0,1 0 

> 0,1 1 

 

ɺʧʣʠʚ ʧʦʚʝʥʝʡ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʟʦʥʘʤʠ, ʩʭʠʣʴʥʠʤʠ ʜʦ ʧʦʚʝʥʝʡ, ʯʝʨʝʟ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʘʨʘʤʝʪʨ HQ-500, ʷʢʠʡ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʘʻ ʯʘʩʪʦʪʫ ʧʦʚʝʥʝʡ ʽʟ 

ʧôʷʪʠʩʦʪʣʽʪʥʽʤ ʧʝʨʽʦʜʦʤ ʧʦʚʪʦʨʝʥʥʷ, ʪʦʙʪʦ ʧʦʚʝʥʝʡ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 1 ʨʘʟ ʥʘ 

500 ʨʦʢʽʚ. ʅʝʙʝʟʧʝʢʘ, ʦʙʫʤʦʚʣʝʥʘ ʧʘʚʦʜʢʦʤ ʫ ʟʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 3.7. ʉʭʠʣʴʥʽ ʜʦ ʟʘʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʥʘʯʝʥʴ HQ-500 ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ, ʥʘʧʨʠʢʣʘʜ, [158]. 

 

ʊʘʙʣʠʮʷ 3.7ï ʆʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ ʯʝʨʝʟ ʧʦʚʝʥʽ [30] 

ʈʦʟʤʽʱʝʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ THIFlood 

ʋ ʟʦʥʽ, ʱʦ ʧʦʪʨʘʧʣʷʻ ʜʦ HQ-500 1 

ʋ ʟʦʥʽ ʧʦʟʘ ʤʝʞʘʤʠ HQ-500 0 

 

ʉʪʽʡʢʽʩʪʴ ʜʘʤʙʠ ʻ, ʤʘʙʫʪʴ, ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʙʝʟʧʝʢʠ. ʇʘʨʘʤʝʪʨ çʋʤʦʚʠ ʜʘʤʙʠè (THIDam) ʚʚʘʞʘʻʪʴʩʷ 

ʧʦʚôʷʟʘʥʠʤ ʟ ʧʨʦʻʢʪʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʛʨʝʙʣʽ çʂʦʝʬʽʮʽʻʥʪ ʙʝʟʧʝʢʠè (Factor of 

Safety = FoS), ʷʢʠʡ ʤʘʻ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʚʞʝ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʽ ʚʽʥ ʩʪʦʩʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʭʠʣʫ ʛʨʝʙʣʽ [159-161]. ʊʝʨʤʽʥ FoS 

ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʟʘʧʘʩʫ ʩʪʽʡʢʦʩʪʽ ʩʭʠʣʽʚ ʥʘ ʜʘʤʙʘʭ. 

ɺʧʣʠʚ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʭʚʦʩʪʦʩʭʦʚʠʱ ʦʮʽʥʶʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ. 3.8, ʥʘ ʦʩʥʦʚʽ [162]. 

 

ʊʘʙʣʠʮʷ 3.8ï ʆʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʜʘʤʙ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʪʽʡʢʦʩʪʽ FoS [30] 

ʢʦʝʬʽʮʽʻʥʪ ʩʪʽʡʢʦʩʪʽ THIDam 

> 1.5 0 

Ò 1,5 (ʘʙʦ ʷʢʱʦ ʥʝʚʽʜʦʤʦ) 1 

 

ɿʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ THI ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ 

ʢʨʠʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ (ʥʝ)ʙʝʟʧʝʢʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ: ʦʙôʻʤ 
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ʭʚʦʩʪʽʚ, ʪʦʢʩʠʯʥʽʩʪʴ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʚʽʜʭʦʜʘʭ, ʥʝʙʝʟʧʝʢʫ, ʧʦʚôʷʟʘʥʫ ʟ 

ʫʧʨʘʚʣʽʥʥʷʤ ʦʙôʻʢʪʦʤ, ʩʧʝʮʠʬʽʯʥʽ ʧʨʠʨʦʜʥʽ (ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʽ) ʫʤʦʚʠ ʥʘ 

ʤʘʡʜʘʥʯʠʢʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʘʤʙʠ: 

 

THI = THICap + THITox + THIMan + THINat + THIDam (3.3) 

 

THI ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʚ ʣʦʛʘʨʠʬʤʽʯʥʽʡ ʰʢʘʣʽ, ʪʦʙʪʦ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ THI 

ʥʘ ʦʜʠʥʠʮʶ ʚʢʘʟʫʻ ʥʘ 10-ʨʘʟʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ. ʈʦʟʨʘʭʦʚʘʥʽ ʽʥʜʝʢʩ 

ʥʝʙʝʟʧʝʢʠ THI ʟʘ ʜʘʥʠʤʠ ʈʦʟʜʽʣʫ 3 ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.9 

 

ʊʘʙʣʠʮʷ 3.9 ï ɿʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ THI ʭʚʦʩʪʦʩʭʦʚʠʱ 

ʅʘʟʚʘ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ 

ʆʙʩʷʛ 

ʭʚʦʩʪʽʚ, 

ʤʣʥ ʤ3 

THICap THITox THIMan THISeism THIFlood THIDam THI 

ɼʥʽʧʨʦʚʩʴʢʝ 5,8 6,18 4 1 1 1 0 13,18 

ʉʫʭʘʯʽʚʩʴʢʝ 19 7,28 4 1 1 0 1 14,28 

ɺɻʄʂ ʫ ʙ. 

ʉʢʘʞʝʥʘ 
55 7,74 1 3 1 0 1 13,74 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʽʥʜʝʢʩ THI ʥʘʜʘʻ ʧʨʦʩʪʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʠʙʣʠʟʥʦʾ 

ʦʮʽʥʢʠ ʥʝʙʝʟʧʝʢʠ ʘʚʘʨʽʡ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʽʣʴʢʦʭ ʭʚʦʩʪʦʩʭʦʚʠʱ ʫ ʧʝʚʥʦʤʫ ʨʝʛʽʦʥʽ. 

ʅʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʯʠ ʩʫʙʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʦʮʽʥʶʚʘʥʥʷ.  

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʦʣʦʛʽʷ THI ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ 

ʥʝʙʝʟʧʝʢʠ ʭʚʦʩʪʦʩʭʦʚʠʱ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʥʝʙʝʟʧʝʯʥʠʭ ʛʘʨʷʯʠʭ ʪʦʯʦʢ. 

ɾʦʜʥʠʭ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʝʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ 

ʦʙôʻʢʪʽʚ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ THI, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝ ʚʨʘʭʦʚʫʻ 

ʧʦʪʝʥʮʽʡʥʠʡ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʝʡ ʘʙʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [30]. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʫʚʝʜʝʥʥʷ ʨʠʟʠʢʫ ʥʝʙʝʟʧʝʢʠ. ʆʜʥʘʢ ʫ ʨʘʟʽ ʜʝʪʘʣʴʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʷʢʝ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʣʽʮʝʥʟʫʚʘʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʜʣʷ 

ʣʶʜʝʡ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [30]. 
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ʍʚʦʩʪʦʩʭʦʚʠʱʘ ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʽ ʨʠʟʠʢʠ ʜʣʷ ʞʠʪʪʷ ʣʶʜʝʡ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ, 

ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʢʠ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʚʞʝ ʧʽʜ ʯʘʩ ʣʽʮʝʥʟʫʚʘʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʚʨʘʭʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ 

ʧʦʪʝʥʮʽʡʥʦʶ ʟʘʛʨʦʟʦʶ ʧʦʙʣʠʟʫ ʭʚʦʩʪʦʩʭʦʚʠʱ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ 

ʟʝʤʣʝʫʩʪʨʦʶ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʟʙʠʪʢʽʚ ʫ ʨʘʟʽ ʘʚʘʨʽʾ [30, 163]. 

ʈʠʟʠʢ ʣʠʭʘ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʩʢʣʘʜʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʨʦʮʝʩʘʤʠ ʨʦʟʚʠʪʢʫ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʫʤʦʚʠ ʚʧʣʠʚʫ, ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʠʟʠʢ ʣʠʭʘ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʪʷʞʢʦʩʪʽ ʪʘ ʯʘʩʪʦʪʠ ʥʝʙʝʟʧʝʢʠ, ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ ʪʘ 

ʦʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʥʝʙʝʟʧʝʮʽ, ʪʘ ʾʭʥʴʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʜʦ ʟʙʠʪʢʽʚ. 

ʇʦʢʘʟʥʠʢ THI ʥʝ ʚʨʘʭʦʚʫʻ ʚʘʞʣʠʚʽ ʢʨʠʪʝʨʽʾ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ 

ʚʽʜʩʪʘʥʴ ʜʦ ʚʦʜʦʡʤ ʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ, ʘ ʪʘʢʦʞ ʣʘʥʜʰʘʬʪ 

ʪʝʨʠʪʦʨʽʾ. ʆʪʞʝ, ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʱʦʜʦ ʨʠʟʠʢʫ ʘʚʘʨʽʡ ʤʽʞ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʤʠ ʟ ʦʜʥʘʢʦʚʠʤ THI, ʘʣʝ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʦʬʽʮʽʡʥʽ ʚʠʟʥʘʯʝʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʘʣʝ ʚʩʽ 

ʚʦʥʠ ʤʘʶʪʴ ʩʧʽʣʴʥʝ ʨʦʟʫʤʽʥʥʷ, ʱʦ ʚʦʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ, ʫ ʷʢʦʤʫ ʟʝʤʣʷ 

ʚʠʜʽʣʷʻʪʴʩʷ ʪʘ ʨʝʛʫʣʶʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʜʽʚ 

ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʚʽʜʧʦʯʠʥʦʢ, ʞʠʪʣʦ ʪʘ 

ʪʦʨʛʽʚʣʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʢʝʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʟʘʧʦʙʽʛʘʪʠ ʢʦʥʬʣʽʢʪʘʤ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʣʘʥʫʚʘʥʥʷ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʜʞʝʨʝʣʘ ʨʠʟʠʢʫ, ʷʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ 

ʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ, ʚʣʘʩʥʦʩʪʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ɦ ʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʥʝʙʝʟʧʝʯʥʠʭ 

ʦʙôʻʢʪʘʭ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʭʚʦʩʪʦʩʭʦʚʠʱ [30]. 

ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʪʘ ʾʭ ʢʘʨʪʫʚʘʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʧʣʘʥʫʚʘʥʥʷ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ ʭʚʦʩʪʦʩʭʦʚʠʱ. ʂʨʽʤ ʪʦʛʦ, ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʪʘʢʦʞ ʤʘʶʪʴ 

ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʦʢʨʝʤʠʭ ʢʨʘʾʥ, ʱʦʙ ʩʧʨʷʤʫʚʘʪʠ ʩʚʦʾ ʦʙʤʝʞʝʥʽ ʬʽʥʘʥʩʦʚʽ 

ʪʘ ʢʘʜʨʦʚʽ ʨʝʩʫʨʩʠ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʨʠʟʠʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ɯʥʜʝʢʩ ʨʠʟʠʢʫ ʭʚʦʩʪʦʩʭʦʚʠʱ (Tailings Risk Index = TRI) ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ 

ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʘʚʘʨʽʡ ʥʘ ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʦʜʥʽ ʦʙôʻʢʪʠ [30]. 
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ʇʦʢʘʟʥʠʢ TRI ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ: 

ï ʥʘʜʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʽʚʢʽʣʴʢʽʩʥʦʛʦ ʦʛʣʷʜʫ ʨʽʟʥʠʭ ʨʠʟʠʢʽʚ ʥʘ 

ʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ (ʥʘʧʨʠʢʣʘʜ, ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʨʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʯʠ ʜʝʢʽʣʴʢʘ ʢʨʘʾʥ) ʘʙʦ 

ʚʠʟʥʘʯʠʪʠ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʟ ʥʘʡʙʽʣʴʰʠʤ ʨʠʟʠʢʦʤ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʠʟʠʢʫ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʥʘʩʝʣʝʥʥʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚʽʜ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʦʜʦʡʤʠ ʚ ʦʢʦʣʠʮʷʭ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ʚʽʜ ʜʘʤʙʠ. ʅʘʜʘʣʽ TRI ʤʦʞʝ 

ʚʠʟʥʘʯʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʧʦʪʝʥʮʽʡʥʦ ʧʦʩʪʨʘʞʜʘʣʠʭ ʟʦʥ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ 

ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘ ʘʥʘʣʽʟʦʤ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ [30], ʪʠʧʦʚʘ ʜʦʚʞʠʥʘ ʩʢʠʜʫ ʭʚʦʩʪʽʚ ʫ 

ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ (ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ) ʩʪʘʥʦʚʠʪʴ ʜʦ 10 ʢʤ ʚʽʜ 

ʘʚʘʨʽʡʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʦʥʘ ʟ ʨʘʜʽʫʩʦʤ 10 ʢʤ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʟʦʥʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʤʝʪʦʜʦʣʦʛʽʾ TRI. 

ɿʙʽʨ ʽ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ [30, 163]: 

1. ɺʠʟʥʘʯʝʥʥʷ ʢʨʫʛʦʚʦʾ ʟʦʥʠ (ʟʦʥʠ ʨʠʟʠʢʫ) ʥʘʚʢʦʣʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʽʟ 

ʟʘʜʘʥʠʤ ʨʘʜʽʫʩʦʤ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʧʦʪʝʥʮʽʡʥʫ ʚʽʜʩʪʘʥʴ ʧʦʰʠʨʝʥʥʷ ʡʤʦʚʽʨʥʦʛʦ 

ʝʬʝʢʪʫ ʘʚʘʨʽʾ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ (ʨʝʣʴʻʬʦʤ) ʚʽʜ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʜʦ 10 ʢʤ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ ʚʦʜʦʡʤ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ 

(ʨʝʣʴʻʬʦʤ) ʪʘ ʚʩʝʨʝʜʠʥʽ ʟʦʥʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʨʘʞʝʥʽ ʚ 

ʨʘʟʽ ʘʚʘʨʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʅʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʪʘ ʚʦʜʦʡʤʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʠʞʯʝ ʟʘ 

ʪʝʯʽʻʶ, ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ɻɯʉ, ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʨʰʨʫʪʽʚ ʪʝʯʽʾ ʟʘ ʪʦʧʦʛʨʘʬʽʯʥʦʶ ʢʘʨʪʦʶ ʧʨʠ ʩʧʽʣʴʥʦʤʫ ʨʦʟʛʣʷʜʽ ʢʘʨʪʠ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ɹʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʦʮʽʥʢʫ ʟʦʥʠ ʨʠʟʠʢʫ ʪʘ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ/ʚʦʜʦʡʤ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ (ʨʝʣʴʻʬʦʤ) ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʰʣʷʭʦʤ ʚʽʟʫʘʣʴʥʦʛʦ 

ʦʛʣʷʜʫ ʙʫʜʴ-ʷʢʠʭ ʜʦʩʪʫʧʥʠʭ ʮʠʬʨʦʚʠʭ ʯʠ ʧʘʧʝʨʦʚʠʭ ʢʘʨʪ (ʥʘʧʨʠʢʣʘʜ, 

ʩʫʧʫʪʥʠʢʦʚʠʭ ʢʘʨʪ, ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ). 

3. ʆʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ (ʨʝʣʴʻʬʦʤ) ʜʣʷ ʟʦʥʠ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 
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4. ʆʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʩʪʦʢʫ/ʧʣʦʱʽ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ 

ʥʘʡʙʣʠʞʯʦʛʦ ʚʦʜʦʪʦʢʫ/ʦʟʝʨʘ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ʚ ʟʦʥʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ. 

ɯʥʜʝʢʩ ʨʠʟʠʢʫ ʭʚʦʩʪʦʩʭʦʚʠʱ ʩʧʦʯʘʪʢʫ ʦʮʽʥʶʻ ʧʦʪʝʥʮʽʡʥʠʡ ʧʨʷʤʠʡ ʚʧʣʠʚ 

ʥʘ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ 

ʥʝʟʘʭʠʱʝʥʦʩʪʽ (Tailings Exposure Index = TEI). ʇʦʪʽʤ TEI ʧʦʻʜʥʫʻʪʴʩʷ ʟ THI, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʻʤʦ TRI [30]. 

ʇʘʨʘʤʝʪʨ TEIPop ʚʨʘʭʦʚʫʻ ʥʘʩʝʣʝʥʥʷ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ (ʨʝʣʴʻʬʦʤ), ʷʢʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 10 ʢʤ ʚʽʜ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʟʛʽʜʥʦ ʜʦ ʪʘʙʣ. 3.10. 

 

ʊʘʙʣʠʮʷ 3.10 ï ɯʥʜʝʢʩ ʥʝʟʘʭʠʱʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʫ 10-ʢʤ ʟʦʥʽ [30] 

ʂʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ TEIPop 

 ̓100 2 

100 ï 1000 3 

1000 ï 10000 4 

10000 ï 100000 5 

Ó 100000 6 

 

ʇʘʨʘʤʝʪʨ TEIEnv ʚʨʘʭʦʚʫʻ ʚʝʣʠʯʠʥʫ ʥʘʡʙʣʠʞʯʦʾ ʜʦ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʚʦʜʦʡʤʠ, 

ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ʚ ʤʝʞʘʭ 10 ʢʤ ʟʦʥʠ ʽ ʤʦʞʝ ʙʫʪʠ ʟʘʙʨʫʜʥʝʥʘ 

ʘʚʘʨʽʻʶ ʥʘ ʜʘʥʦʤʫ ʦʙôʻʢʪʽ. ʂʦʝʬʽʮʽʻʥʪ TEIEnv ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʘʙʦ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʦʟʝʨʘ, ʥʘʚʝʜʝʥʦʾ ʚ ʪʘʙʣ. 3.11. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʦʟʤʽʨʫ ʨʽʯʦʢ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʭʝʤʠ ICPDR, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʠʩʪʝʤʠ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʥʘ ɼʫʥʘʾ [161]. ɿ ʧʨʘʛʤʘʪʠʯʥʠʭ 

ʤʽʨʢʫʚʘʥʴ ʟʘʤʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʬʫʥʢʮʽʾ 

ʩʝʨʝʜʥʴʦʾ ʚʠʪʨʘʪʠ ʨʽʯʢʠ) ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʨʦʩʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʦʩʢʽʣʴʢʠ ʪʦʯʥʽ ʜʘʥʽ 

ʧʨʦ ʧʦʪʽʢ/ʧʣʦʱʫ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʜʫʞʝ ʯʘʩʪʦ ʥʝʜʦʩʪʫʧʥʽ. 

 

ʊʘʙʣʠʮʷ 3.11 ï ʅʝʟʘʭʠʱʝʥʽʩʪʴ ʜʦʚʢʽʣʣʷ (ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ) [30]. 

ʇʦʪʽʢ (ʚʠʪʨʘʪʘ) ʚʦʜʠ, ʤ3/ʩ ʘʙʦ ʧʣʦʱʘ ʦʟʝʨʘ (ʢʤ2) TEIEnv 

 ̓100 2 

100 - 1000 3 

ι 1000 4 

 

ɿʘʛʘʣʴʥʠʡ TEI ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  
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TEI = TEIPop + TEIEnv (3.4) 

 

ʅʘʡʙʽʣʴʰʠʡ ʽʥʜʝʢʩ ʨʠʟʠʢʫ ʟʛʽʜʥʦ ʬʦʨʤʫʣʠ 3.4 ʽ ʪʘʙʣ. 3.10-3.11 ʤʘʻ 

ʭʚʦʩʪʦʩʭʦʚʠʱʝ çɼʥʽʧʨʦʚʩʴʢʝ ï 10, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʤ. 

ʂʘʤôʷʥʩʴʢʝ, ʚ ʟʘʧʣʘʚʽ ʨ. ɼʥʽʧʨʦ, ʜʝ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ʨʦʟʪʘʰʦʚʘʥʦ ʤʽʩʪʦ 

ʂʘʨʥʘʫʭʽʚʢʘ, ʘ ʜʘʣʽ ʤ. ɼʥʽʧʨʦ. ɯʥʜʝʢʩ ʨʠʟʠʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʢʣʘʜʫ 

ʭʚʦʩʪʽʚ. ʇʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ ʨʫʡʥʫʚʘʥʥʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʜʘʤʙʠ ʤʦʞʝ ʧʨʠʚʝʩʪʠ 

ʜʦ ʧʦʪʨʘʧʣʷʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʨ. ʂʦʥʦʧʣʷʥʢʘ, ʘ ʧʦʪʽʤ ʽ ʫ ʨ. ɼʥʽʧʨʦ ʘʙʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʨ. ɼʥʽʧʨʦ ʧʨʠ ʚʠʚʦʜʽ ʟ ʣʘʜʫ ʧʽʚʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʜʘʤʙʠ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘ. ʄʝʥʰʠʡ ʽʥʜʝʢʩ ʥʝʙʝʟʧʝʢʠ ʧʨʠʪʘʤʘʥʥʠʡ ʭʚʦʩʪʦʩʭʦʚʠʱʫ 

çʉʫʭʘʯʽʚʩʴʢʝ (TEI=8), ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʦ ʜʘʣʽ ʚʽʜ ʤ. ʂʘʤôʷʥʩʴʢʝ ʽ ʨ. ɼʥʽʧʨʦ. 

ʍʚʦʩʪʦʩʭʦʚʠʱʝ ɺɻʄʂ ʫ ʙ. ʉʢʘʞʝʥʘ ʤʘʻ TEI=7, ʪʘʢ ʷʢ ʚʦʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʨʷʜ ʟ 

ʤ. ɺʽʣʴʥʦʛʽʨʩʴʢ ʟ ʥʘʩʝʣʝʥʥʷʤ ʚʽʜ 10000 ʜʦ100000 ʯʦʣʦʚʽʢ, ʧʦʙʣʠʟʫ ʷʢʦʛʦ ʻ ʪʨʠ 

ʥʝʚʝʣʠʯʢʠʭ ʚʦʜʦʩʭʦʚʠʱʘ. ʂʨʽʤ ʪʦʛʦ ʪʨʝʙʘ ʚʽʜʤʽʪʠʪʠ ʙʝʟʧʝʯʥʠʡ ʩʢʣʘʜ ʭʚʦʩʪʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʟʘʩʢʣʘʜʦʚʘʥʠʭ ʫ ʭʚʦʩʪʦʩʭʦʚʠʱʽ. ʊʫʪ ʨʠʟʠʢ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ 

ʤʽʩʪʘ ʚʠʥʠʢʘʻ ʪʽʣʴʢʠ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʜʘʤʙʠ [163]. 

ʋ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢ TEI ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʜʣʷ ʨʽʟʥʠʭ ʟʦʥ ʨʠʟʠʢʫ. ʅʘʧʨʠʢʣʘʜ, ʤʝʞʽ ʧʽʜʟʦʥ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʟʥʘʯʝʥʽ ʥʘ 1 ʪʘ 5 ʢʤ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ ʚʽʜ ʭʚʦʩʪʦʩʭʦʚʠʱʘ, ʘ ʟʘʛʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ ʥʝʟʘʭʠʱʝʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʧʽʜʩʫʤʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʟʦʥ (0-1, 1-5, 5-

10 ʢʤ). ʂʨʽʤ ʪʦʛʦ, ʟʥʘʯʝʥʥʷ TEI ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʪʦʯʥʽʰʝ, ʚʠʭʦʜʷʯʠ ʟ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ/ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʦʟʝʨʘ [163].  

ʂʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽʥʜʝʢʩʽʚ ʨʠʟʠʢʫ ʪʘ ʥʝʙʝʟʧʝʢʠ ʭʚʦʩʪʦʩʭʦʚʠʱ ɼʦ 

ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 

ʪʘʢʝ. ɼʦ ʾʭ ʨʦʟʨʦʙʢʠ ʬʘʢʪʠʯʥʦ ʥʝ ʽʩʥʫʚʘʣʠ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʝʙʝʟʧʝʢ ʪʘ 

ʨʠʟʠʢʽʚ ʭʚʦʩʪʦʩʭʦʚʠʱ. ʋʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ THI, TRI ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ 

ʥʝʙʝʟʧʝʢʫ ʪʘ ʨʠʟʠʢ ʭʚʦʩʪʦʩʭʦʚʠʱ ʫ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʩʪʠ ʨʘʥʞʫʚʘʥʥʷ ʪʘ ʢʘʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʦʙôʻʢʪʽʚ ʟʘ ʾʭ ʥʝʙʝʟʧʝʢʦʶ ʽ ʨʠʟʠʢʦʤ, 

ʱʦ ʻ ʜʫʞʝ ʮʽʥʥʠʤ ʜʣʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʫʜʠʪʦʨʽʚ, ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʥʽʩʪʝʨʩʪʚ, 

ʦʧʝʨʘʪʦʨʽʚ ʭʚʦʩʪʦʩʭʦʚʠʱ. ʎʝ ʩʪʠʤʫʣʶʚʘʣʦ ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʭʚʦʩʪʦʩʭʦʚʠʱ 
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ʧʦ ʨʽʟʥʠʤ ʨʝʛʽʦʥʘʤ ʽ ʧʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʜʦ ʙʝʟʧʝʢʠ ʭʚʦʩʪʦʩʭʦʚʠʱ ʥʘ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʷʭ [30]. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʽʥʜʝʢʩʠ ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʽʨʦʶ ʧʦʚôʷʟʘʥʽ ʟʽ 

ʩʪʘʪʠʩʪʠʢʦʶ ʘʚʘʨʽʡ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ, ʦʩʢʽʣʴʢʠ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ 

ʟʘ ʩʫʙôʻʢʪʠʚʥʦ ʫʚʝʜʝʥʠʤʠ ʬʦʨʤʫʣʘʤʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʧʦʻʜʥʘʥʥʷ ʥʝʙʝʟʧʝʢ/ʨʠʟʠʢʽʚ 

ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʦʜʥʽʡ ʬʦʨʤʫʣʽ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʘʣʝ 

ʩʪʚʦʨʝʥʠʡ ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʱʦʜʦ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʠ 

ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ ʷʢ ʧʨʠʯʠʥ ʘʚʘʨʽʡ. ɼʦ ʪʦʛʦ ʞ, ʯʘʩʪʦ ʘʚʘʨʽʾ ʪʨʘʧʣʷʶʪʴʩʷ ʯʝʨʝʟ 

ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʯʠʥ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʘʢʦʞ ʧʦʪʨʝʙʫʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ, ʥʝʙʝʟʧʝʢʠ ʚʽʜ 

ʩʝʡʩʤʽʯʥʠʭ ʧʨʦʷʚʽʚ, ʢʦʣʠ ʫʚʦʜʠʪʴʩʷ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ PGA. ʊʦʜʽ PGA = 0,999 ʤ2/ʩ 

ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ ʙʝʟʧʝʯʥʝ, ʘ PGA = 1,001 ʤ2/ʩ ï ̫ ʢ ʥʝʙʝʟʧʝʯʥʝ [30, 163]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʽʥʜʝʢʩ ʨʠʟʠʢʫ ʥʝ ʚʨʘʭʦʚʫʻ ʪʘʢʠʡ ʚʘʞʣʠʚʠʡ ʯʠʥʥʠʢ ʚʧʣʠʚʫ ʥʘ 

ʥʘʩʝʣʝʥʥʷ ʷʢ ʧʠʣʽʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʚʽʜʭʦʜʽʚ. ʎʝʡ ʯʠʥʥʠʢ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʚʘʛʦʤʠʤ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ ʜʝʬʽʮʠʪʦʤ 

ʚʦʣʦʛʠ, ʘ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱ ʟʥʘʭʦʜʠʪʴʩʷ ʩʘʤʝ ʫ ʪʘʢʠʭ ʟʦʥʘʭ (ɸʚʩʪʨʘʣʽʷ, 

ʉʝʨʝʜʥʷ ɸʟʽʷ, ʉʐɸ, ʏʠʣʽ, ɸʬʨʠʢʘ, ʧʽʚʜʝʥʴ ʪʘ ʩʭʽʜ ʋʢʨʘʾʥʠ ʪʦʱʦ) [30, 163]. 

ʉʣʽʜ ʟʫʧʠʥʠʪʠʩʷ ʱʝ ʥʘ ʨʷʜʽ ʯʠʥʠʢʽʚ, ʱʦ ʚʠʥʠʢʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚ 

ʟʚôʷʟʢʫ ʟʽ ʟʙʨʦʡʥʠʤʠ ʜʽʷʤʠ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱ ʫ ʟʦʥʽ 

ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʟʫʤʦʚʣʶʻ ʜʦʜʘʪʢʦʚʽ ʟʘʛʨʦʟʠ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ 

ʥʝʙʝʟʧʝʢʠ ʚʽʡʩʴʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʨʦʟʚʠʪʦʢ ʙʫʜʴ-ʷʢʦʛʦ 

ʘʚʘʨʽʡʥʦʛʦ ʩʮʝʥʘʨʽʶ, ʧʨʠʪʘʤʘʥʥʦʛʦ ʜʽʾ ʯʠʥʥʠʢʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʘʙʦ ʧʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ɼʦ ʯʠʥʥʠʢʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʦʙʩʪʨʽʣʠ 

ʘʨʪʠʣʝʨʽʡʩʴʢʦʶ ʟʙʨʦʻʶ ʪʘ ʙʝʟʧʽʣʦʪʥʠʤʠ ʣʽʪʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ, ʤʽʥʫʚʘʥʥʷ 

ʪʝʨʠʪʦʨʽʡ, ʙʫʜʽʚʥʠʮʪʚʦ ʫʢʨʽʧʩʧʦʨʫʜ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ. 

ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʨʦʟʤʽʥʫʚʘʥʥʷ ʪʘ 

ʧʦʩʪʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʘʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʝʛʫʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʙʝʟʧʝʯʥʠʤ ʩʪʘʥʦʤ 

ʭʚʦʩʪʦʩʭʦʚʠʱ, ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʧʦʪʦʯʥʠʭ ʽ ʪʝʨʤʽʥʦʚʠʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʽʚ [163].  
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3.5 ɽʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ 

ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

 

ɺ ʋʢʨʘʾʥʽ ʩʪʘʥʦʤ ʥʘ 2018 ʨ. ʦʙʣʽʢʦʚʫʻʪʴʩʷ 5485,3 ʪʠʩ. ʛʘ ʤʝʣʽʦʨʦʚʘʥʠʭ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ 2178,3 ʪʠʩ. ʛʘ ʟʨʦʰʫʚʘʥʠʭ ʽ 3307,0 ʪʠʩ. ʛʘ ʦʩʫʰʫʚʘʥʠʭ ʟʝʤʝʣʴ ʟ ʚʽʜʧʦʚʽʜʥʦʶ 

ʤʝʣʽʦʨʘʪʠʚʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ [40].  

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʨʝʛʽʦʥ  ʥʘʣʝʞʠʪʴ ʜʦ ʦʙʣʘʩʪʝʡ, ʜʝ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʋʢʨʘʾʥʠ. ɺ 2021 ʨʦʮʽ ʚ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ 29 ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʟʘʛʘʣʴʥʦʶ 

ʜʦʚʞʠʥʦʶ 194,4 ʢʤ ʪʘ 97 ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ.  

ʄʘʛʽʩʪʨʘʣʴʥʽ ʢʘʥʘʣʠ ʧʦʩʪʘʯʘʶʪʴ ʚʦʜʫ ʥʝ ʣʠʰʝ ʜʣʷ ʮʽʣʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʡ 

ʞʠʚʣʷʪʴ ʟʥʘʯʥʽ ʧʣʦʱʽ ʟʨʦʰʫʚʘʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. ʊʨʠʚʘʣʽ ʪʝʨʤʽʥʠ 

ʨʦʙʦʪʠ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ ʨʝʤʦʥʪʥʠʭ ʜʦʛʣʷʜʽʚ ʧʨʠʟʚʝʣʠ ʜʦ ʥʠʟʴʢʦʛʦ 

ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʾʭ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʫʡʥʫʚʘʥʥʷ ʦʙʣʠʮʶʚʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ ʚʦʜʠ ʽʟ ʩʠʩʪʝʤ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʽʜʪʦʧʣʝʥʥʷ 

ʟʝʤʝʣʴ. ʋ ʟʚôʷʟʢʫ ʟʽ ʟʥʘʯʥʠʤ ʧʦʛʽʨʰʝʥʥʷʤ ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʦʜʘʪʢʦʚʠʤ 

ʯʠʥʥʠʢʦʤ ʻ ʝʢʦʣʦʛʽʯʥʘ ʥʝʙʝʟʧʝʢʘ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ ʪʘ ʦʩʦʣʦʥʮʶʚʘʥʥʷ 

ˇʨʫʥʪʽʚ. ɼʘʥʘ ʩʠʪʫʘʮʽʷ ʟʤʫʰʫʻ ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʠʪʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ 

ʩʧʦʨʫʜ [46, 103, 163 - 165, 166]. 

ʅʘʡʙʽʣʴʰʫ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʟʽ ʚʩʽʭ ʮʠʚʽʣʴʥʠʭ ʩʧʦʨʫʜ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʤʘʛʽʩʪʨʘʣʴʥʽ ʢʘʥʘʣʠ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʛʨʫʥʪʦʚʽ ʜʘʤʙʠ ʥʘ ʚʦʜʦʩʭʦʚʠʱʘʭ ʪʘ 

ʤʘʣʠʭ ʨʽʯʢʘʭ, ʷʢʽ ʷʢ ʧʨʘʚʠʣʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʈʫʡʥʘʮʽʷ 

ʮʠʭ ʩʧʦʨʫʜ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʪʦʧʣʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʧʦʙʣʠʟʫ ʥʠʭ. ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʽ ʝʢʦʣʦʛʽʯʥʘ ʥʝʙʝʟʧʝʢʘ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ ʛʨʝʙʝʣʴ ʥʘ 

ʤʘʣʠʭ ʨʽʯʢʘʭ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ ʚ ʨʦʙʦʪʽ [167]. ʊʫʪ ʟʫʧʠʥʠʤʦʩʷ ʣʠʰʝ ʥʘ 

ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʽ ʟʥʠʞʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ 

ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʪʦʤʫ ʱʦ ʽʥʰʽ ɻʊʉ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʘʢʽ 
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ʷʢ ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʦʣʷʭ, ʤʘʶʪʴ ʥʝʚʝʣʠʢʽ ʦʙʩʷʛʠ ʧʦʣʠʚʥʦʾ ʚʦʜʠ 

ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʛʽʩʪʨʘʣʴʥʠʤʠ ʢʘʥʘʣʘʤʠ ʽ ʚ ʨʘʟʽ ʨʫʡʥʫʚʘʥʥʷ ʥʝ ʥʝʩʫʪʴ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ɺ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʦʙʩʪʝʞʝʥʦ 10 ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʘ ʽ 3 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʠ. ɺʩʽ ʜʦʩʣʽʜʞʝʥʽ ʢʘʥʘʣʠ ʽ ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʟʨʦʰʫʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ (ɿʉ) ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ [167]. 

ʈʦʙʦʪʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʮʠʚʽʣʴʥʠʭ ɻʊʉ ʚʠʢʦʥʫʚʘʣʠʩʴ ʫ ʜʝʢʽʣʴʢʘ 

ʝʪʘʧʽʚ: 1 ï ʚʽʟʫʘʣʴʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, 2 ï ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ 

ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ, 3 ï ʟʘʪʚʝʨʜʞʝʥʥʷ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʽ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ 

ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʤʝʪʦʜʦʤ ɺɽɿ [67, 79-80, 85-86, 99, 101, 103, 108, 168]. 

ɿʡʦʤʢʘ ʇɯɽʄʇɿ ʧʨʦʚʦʜʠʣʘʩʷ ʚ ʧʨʦʬʽʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʦ ʦʜʥʦʤʫ ʧʨʦʬʽʣʶ 

ʚʟʜʦʚʞ ʧʨʘʚʦʛʦ ʪʘ ʣʽʚʦʛʦ ʙʦʨʪʽʚ (ʟʘ ʪʝʯʽʻʶ) ʢʘʥʘʣʫ ʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʪʦʯʢʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʧʨʦʬʽʣʽ 3 ʤ,. ʥʘ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʘʭ ʫ ʧʨʦʬʽʣʴʥʦ- 

ʧʣʦʱʘʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʟʘ ʢʚʘʜʨʘʪʥʦʶ ʤʝʨʝʞʝʶ ʤʽʞ ʧʨʦʬʽʣʷʤʠ 3ʤ, ʤʽʞ ʪʦʯʢʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ - 3 ʤ. ɼʦʩʣʽʜʞʝʥʥʷ  ʇɯɽʄʇɿ ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ 

ʄɯɽʄʇ-14/4  ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʴʦʭ ʘʥʪʝʥ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘ 

ʘʟʠʤʫʪʘʤʠ ʧʽʚʥʽʯ-ʧʽʚʜʝʥʴ, ʟʘʭʽʜ-ʩʭʽʜ ʽ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ ʥʘ ʚʽʜʩʪʘʥʽ 15-20 ʩʤ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ. ʇʦʣʴʦʚʽ ʨʦʙʦʪʠ  ʤʝʪʦʜʦʤ ɺɽɿ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʪʦʯʢʦʚʦʤʫ ʚʘʨʽʘʥʪʽ 

ʥʘ ʙʦʨʪʘʭ ʢʘʥʘʣʽʚ ʽ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ʚ ʤʝʞʘʭ ʚʠʜʽʣʝʥʠʭ ʟʘ ʜʘʥʠʤʠ ʇɯɽʄʇɿ 

ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ. ɼʣʷ ʬʽʢʩʘʮʽʾ ʜʘʥʠʭ ɺɽɿ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʘʧʘʨʘʪʫʨʘ 

ʐɽʈʉ-5ʄ ʟ ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʨʦʟʥʦʩʠ ɸɺ ï 3, 4,5, 6, 9, 15, 25 ʤ; ʨʦʟʥʦʩʠ 

MN ï 2, 5 ʤ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʢʨʠʚʠʭ ɺɽɿ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ ʪʘ 

ʧʨʠʥʮʠʧʘʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʫ [67, 79-80, 85-86, 99, 101, 108]. 

 

3.5.1 ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 ʂʽʣʴʯʝʥʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ʅʘʡʙʽʣʴʰʠʤ ʤʘʛʽʩʪʨʘʣʴʥʠʤ ʢʘʥʘʣʦʤ ʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ 

ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʢʘʥʘʣ ʄʂ-1 ʂʽʣʴʯʝʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 3.48) [103, 168]. 

ɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʂʽʣʴʯʝʥʩʴʢʦʾ (ʢʦʣʠʰʥʴʦʾ 

ʌʨʫʥʟʝʥʩʴʢʦʾ) ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʪʨʠʚʘʣʦ ʟ 1965 ʧʦ 1975 ʨʨ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 
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ʟʨʦʰʝʥʥʷ ʩʢʣʘʜʘʻ 36,5 ʪʠʩ. ʛʘ. ʆʩʥʦʚʥʠʡ ʩʧʦʩʽʙ ʧʦʣʠʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ï ʜʦʱʫʚʘʥʥʷ. ɺʦʜʘ ʧʦ ʤʽʞʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʠʩʪʝʤʘʭ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ (ʨʠʩ. 3.49). 

 

 
ʈʠʩʫʥʦʢ 3.48 ï ʆʛʣʷʜʦʚʘ ʢʘʨʪʘ ʪʝʨʠʪʦʨʽʾ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʙôʻʢʪʫ 

ʜʦʩʣʽʜʞʝʥʴ: ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ ʧʦʢʘʟʘʥʠʡ ʬʨʘʛʤʝʥʪ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 

ʂʽʣʴʯʝʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [103, 168] 

 

 
ʈʠʩʫʥʦʢ 3.49 ï ʉʭʝʤʘʪʠʯʥʘ ʢʘʨʪʘ ʂʽʣʴʯʝʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʟʘ 

ʜʘʥʠʤʠ [103, 168, 170] 

 

ʊʝʨʠʪʦʨʽʷ ʂʽʣʴʯʝʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʆʨʽʣʴʩʴʢʦ-

ʉʘʤʘʨʩʴʢʦʛʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫ [169], ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 

ʅʦʚʦʤʦʩʢʦʚʩʴʢʦ-ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʾ ʤʦʥʦʢʣʽʥʘʣʽ ʽ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ 

ʟʘʧʘʜʠʥʠ. ɿ ʧʽʚʥʦʯʽ ʽ ʩʭʦʜʫ ʚʽʥ ʦʙʤʝʞʫʻʪʴʩʷ ʄʠʭʘʡʣʦʚʩʴʢʦ-ʖʨʽʾʚʩʴʢʠʤ ʨʦʟʣʦʤʦʤ. 
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ɻʝʦʣʦʛʽʯʥʠʡ ʨʦʟʨʽʟ ʦʩʘʜʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʟʘʣʷʛʘʶʯʠ 

ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ. ʅʠʞʯʝ 

ʟʘʣʷʛʘʶʪʴ ʧʘʣʝʦʟʦʡ-ʤʝʟʦʟʦʡʩʴʢʽ ʪʦʚʱʽ ʧʦʪʫʞʥʽʩʪʴ ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʩʷʯ ʤʝʪʨʽʚ. 

ʌʫʥʜʘʤʝʥʪ ʩʢʣʘʜʝʥʠʡ ʢʨʠʩʪʘʣʽʯʥʠʤʠ ʧʦʨʦʜʘʤʠ ʜʦʢʝʤʙʨʽʶ.  

ɿʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʄʘʛʜʘʣʠʥʽʚʩʴʢʦʛʦ ʧʽʜʨʘʡʦʥʫ. ʆʩʥʦʚʥʠʤ ʛʦʨʠʟʦʥʪʦʤ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʨʘʡʦʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʫ ʚʽʜʢʣʘʜʘʭ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ, ʧʦʰʠʨʝʥʠʭ 

ʚʟʜʦʚʞ ʜʦʣʠʥ ʨʨ. ɼʥʽʧʨʦ, ɺʦʨʩʢʣʘ, ʆʨʽʣʴ ʪʘ ʽʥʰʠʭ ʨʽʯʦʢ [171]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʟʫʘʣʴʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʧʦʨʫʰʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʦʨʫʜʠ: ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʣʠʪʠ 

ʧʦʢʨʠʪʪʷ ʯʘʩʪʢʦʚʦ ʟʨʫʡʥʦʚʘʥʽ, ʘ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽ; 

ʧʦʣʽʝʪʠʣʝʥʦʚʘ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʘ ʧʣʽʚʢʘ ʧʦʰʢʦʜʞʝʥʘ ʪʘ ʧʦʪʨʝʙʫʻ ʟʘʤʽʥʠ; ʥʘ 

ʫʢʦʩʘʭ ʢʘʥʘʣʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʘ 

ʨʫʡʥʫʻ ʮʽʣʽʩʥʽʩʪʴ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʩʧʦʨʫʜʠ (ʨʠʩ. 3.50) [103, 168, 170]. 

 

 

ʈʠʩʫʥʦʢ 3.50 ï ʇʦʨʫʰʝʥʽ ʜʽʣʷʥʢʠ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʦʢʨʠʪʪʷ ʢʘʥʘʣʫ 

ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ [103, 168] 

 

ɿʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʚʦʜʠ ʥʘ ʬʽʣʴʪʨʘʮʽʶ ʪʘ ʥʠʟʴʢʦʛʦ ʧʦʧʠʪʫ ʥʘ ʧʦʣʠʚʥʫ 

ʚʦʜʫ, ʛʣʠʙʠʥʘ ʚʦʜʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,5 ʜʦ 1,0 ʤ. ɿʘ ʪʨʠʚʘʣʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʣʝʞʥʠʭ ʪʝʭʥʽʯʥʠʭ ʜʦʛʣʷʜʽʚ ʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʄʂ ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ 

ʧʦʪʝʥʮʽʡʥʦ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʡ ʦʙôʻʢʪ, ʷʢʠʡ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʦ-

ʤʝʣʽʦʨʘʪʠʚʥʠʡ ʩʪʘʥ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ. ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʄʂ ʧʦʪʨʝʙʫʻ ʩʫʪʪʻʚʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜʠ [103, 

172]. ʉʭʝʤʘ ʦʙʩʪʝʞʝʥʦʛʦ ʢʘʥʘʣʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.51-3.52. 
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ʈʠʩʫʥʦʢ 3.51 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʇɯɽʄʇɿ ʽ ɺɽɿ ʧʽʜ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʟ ʢʘʥʘʣʫ [103,168] 

 

 

   
ʈʠʩʫʥʦʢ 3.52 ï ʉʭʝʤʘ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 ʂʽʣʴʯʝʥʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [103, 168] 

 

ʆʢʨʝʤʦ ʜʦʩʣʽʜʞʫʚʘʣʦʩʷ ʚʦʜʦʩʭʦʚʠʱʝ, ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʣʽʚʦʤʫ ʙʦʨʪʽ 

ʢʘʥʘʣʫ ʄʂ-1 ʧʝʨʝʜ ʘʚʘʥʢʘʤʝʨʦʶ ɻʅʉ-3 ʪʘ ɻʅʉ-4 [103,168].  

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ ʚʠʜʽʣʷʣʠʩʴ ʜʽʣʷʥʢʠ ʧʦʨʫʰʝʥʦʛʦ 

ʩʪʘʥʫ ʢʘʥʘʣʫ ʪʘ ʟʦʥʠ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ ʚʦʜʠ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʤʝʪʦʜ 

ʜʦʟʚʦʣʷʻ ʧʽʜʪʚʝʨʜʠʪʠ ʥʝ ʣʠʰʝ ʚʽʟʫʘʣʴʥʦ ʟʘʬʽʢʩʦʚʘʥʽ ʟʦʥʠ, ʘ ʡ ʚʩʪʘʥʦʚʠʪʠ ʥʝ 

ʧʨʦʷʚʣʝʥʽ ʟʦʚʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʦʨʫʜʠ ʜʽʣʷʥʢʠ ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʟʦʥʠ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʡ ʟʦʩʝʨʝʜʞʝʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʟ ʢʘʥʘʣʫ.  

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʛʨʘʬʽʢʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʥʘʚʝʜʝʥʦʶ ʨʘʥʽʰʝ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ï 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʚ ʟʦʥʘʭ 

ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ. 

ʇʨʠʢʣʘʜ ʚʠʜʽʣʝʥʥʷ ʤʝʪʦʜʦʤ ʧʨʠʭʦʚʘʥʠʭ ʟʦʥ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ, 

ʚʠʜʽʣʝʥʠʭ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʨʦʬʽʣʴʥʠʭ ʟʡʦʤʦʢ ʇɯɽʄʇɿ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ 

ʢʘʥʘʣʘʭ, ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 3.53. 
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ʈʠʩʫʥʦʢ 3.53 ï ʇʨʠʢʣʘʜ ʚʠʜʽʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʦʥ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ 

(ʩʠʥʷ ʣʽʥʽʷ) ʥʘ ʢʨʠʚʠʭ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʇɯɽʄʇɿ ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ (ʩʫʮʽʣʴʥʘ ʣʽʥʽʷ) ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ (ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ) 

ʘʥʪʝʥʘʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʨʦʬʽʣʴʥʽʡ ʟʡʦʤʮʽ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʘʭ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʣʴʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʧʨʘʚʦʤʫ ʙʦʨʪʫ ʢʘʥʘʣʫ ʄʂ-1 

ʚʠʜʽʣʝʥʦ 123 ʟʦʥʠ ʬʽʣʴʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ 2134 ʤʝʪʨʠ, ʘ ʥʘ ʣʽʚʦʤʫ ï 168 

ʟʦʥ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ 2519 ʤʝʪʨʽʚ (ɼʦʜʘʪʦʢ ɺ.1). ʅʘ ʜʘʤʙʘʭ, ʦʛʦʨʦʜʞʫʶʯʠʭ 

ʚʦʜʦʩʭʦʚʠʱʝ, ʚʠʷʚʣʝʥʦ 8 ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʟʘʛʘʣʴʥʦʶ ʜʦʚʞʠʥʦʶ 267 ʤ (ɼʦʜʘʪʦʢ 

ɺ.2). ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʨʠʚʠʭ ʇɯɽʄʇɿ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʘʛʘʣʴʥʫ ʧʨʦʪʷʞʥʽʩʪʴ ʧʦʨʫʰʝʥʠʭ ʜʽʣʷʥʦʢ ʢʘʥʘʣʫ 4653 ʤ, ʱʦ ʩʢʣʘʜʘʻ 30,7% ʚʽʜ 

ʜʦʚʞʠʥʠ ʜʦʩʣʽʜʞʝʥʦʾ ʯʘʩʪʠʥʠ ʩʧʦʨʫʜʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʘʜʦʚʽʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙôʻʢʪʫ. ɿʥʘʯʥʽ ʚʪʨʘʪʠ ʚʦʜʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʪʦʧʣʝʥʥʷ ʟʝʤʝʣʴ [172-174]. ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʧʦʣʠʚʥʦʾ ʚʦʜʠ [41], ʷʢʘ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʩʧʦʨʫʜʦʶ, 

ʟʨʦʩʪʘʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ʧʦʛʽʨʰʝʥʥʷ 

ʝʢʦʣʦʛʦ-ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʩʪʘʥʫ ʟʨʦʰʫʚʘʥʠʭ ʤʘʩʠʚʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ɺɽɿ ʥʘʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ ʜʝʧʨʝʩʽʡʥʦʾ ʢʨʠʚʦʾ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ ʚʦʜʠ ʟ ʢʘʥʘʣʫ ʽ 

ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ (ʨʠʩ. 3.54). 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽɿ ʥʘʜʘʣʦ ʟʤʦʛʫ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʛʣʠʙʠʥʘ ʜʦ ʚʦʜʦʪʨʠʚʫ ʩʪʘʥʦʚʠʪʴ 5 ʤ, ʘ ʩʪʘʣʠʡ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 20 ʤ ʚʽʜ ʧʦʯʘʪʢʫ ʚʽʜʢʦʩʫ ʩʧʦʨʫʜʠ. ʉʭʝʤʘ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʽʣʷʥʦʢ ʬʽʣʴʪʨʘʮʽʾ ʤʽʞ ʅʉʇ-1 ʪʘ ʅʉʇ-2 ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.55. 
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ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʦʙʩʷʛʫ ʚʠʪʨʘʪ ʟ ʙʦʨʪʽʚ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʬʦʨʤʫʣʘ ɺ.ɺ. ɺʝʜʝʨʥʠʢʦʚʘ [175]. ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ 

ʦʙʩʪʝʞʝʥʥʷ ʢʘʥʘʣʫ ʤʝʪʦʜʘʤʠ ʇɯɽʄʇɿ ʽ ɺɽɿ, ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʪʨʘʪʠ ʧʨʠ ʨʽʚʥʽ ʚʦʜʠ  

2 ʤ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠ 609, 8 ʪʠʩ.ʤ3/ ʤʽʩ.. 

ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʯʘʩʪʠʥʠ ʧʦ ʜʚʦʤ ʙʦʨʪʘʤ  ʢʘʥʘʣʫ ʨʘʟʦʤ ʟ 

ʘʚʘʥʢʘʤʝʨʦʶ ʙʫʜʝ ʩʢʣʘʜʘʪʠ 15805 ʤ, ʘ ʧʨʦʪʷʞʥʽʩʪʴ ʜʽʣʷʥʦʢ ʦʙʚʦʜʥʝʥʥʷ ʽ 

ʬʽʣʴʪʨʘʮʽʾ 4653 ʤ, ʱʦ ʩʪʘʥʦʚʠʪʴ 29,4 %. ɺʩʝ ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʥʘʣʝʞʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʢʘʥʘʣʫ ʄʂ-1 ʂʽʣʴʯʝʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ.  

ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʧʽʜʪʦʧʣʝʥʥʷ ʧʨʠʣʝʛʣʠʭ ʜʦ ʢʘʥʘʣʫ ʪʝʨʠʪʦʨʽʡ ʚʠʟʥʘʯʝʥʦ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ [178]. 

 

 

ʊʦʯʢʘ 9 

ʈʦʟʨʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʪʨʴʦʭʰʘʨʦʚʦʶ ʢʨʠʚʦʶ:  

1 ʰʘʨ (0 ï 1,59 ʤ) ï ʩʫʭʽ 

ʩʫʛʣʠʥʢʠ, ʧʦʪʫʞʥʽʩʪʴ 1,5 ʤ;  

2 ʰʘʨ (1,59 ï 3,64ʤ) 

ʦʙʚʦʜʥʝʥʽ ʛʣʠʥʠ ʘʙʦ 

ʩʫʛʣʠʥʢʠ, ʧʦʪʫʞʥʽʩʪʴ 2, 06ʤ; 

3 ʰʘʨ ( ʟ 3,64 ʤ) ï 

ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ  

 

ɸ ɹ 
 

1 ï ʧʩʝʚʜʦʢʘʨʦʪʘʞʥʘ ʢʨʠʚʘ (ʩʠʥʷ), 2 ï ʢʨʠʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ (ʯʦʨʥʘ);  

3 ï ʢʨʠʚʘ ʪʝʦʨʝʪʠʯʥʘ (ʯʝʨʚʦʥʘ) 
 

ʈʠʩʫʥʦʢ 3.54 ï ʈʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʦʤ ɺɽɿ ʚ 

ʪʦʯʮʽ 9 [168]: ɸ ï ʚʽʢʥʦ ʤʦʜʝʣʝʡ; ɹ ï ʚʽʢʥʦ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ  

 

ʂʦʝʬʽʮʽʻʥʪ ʨʠʟʠʢʫ ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ R ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

R=ɚĀɜ, (3.1) 

 

ʜʝ: ɚ ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʧʽʜʪʦʧʣʝʥʥʷ;  

ɜ ï ʢʦʝʬʽʮʽʻʥʪ ʫʨʘʟʣʠʚʦʩʪʽ ʜʦ ʧʽʜʪʦʧʣʝʥʥʷ. 

 

ɺʠʟʥʘʯʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʧʽʜʪʦʧʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ɚ=0,31, ʘ 
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ʢʦʝʬʽʮʽʻʥʪ ʫʨʘʟʣʠʚʦʩʪʽ ɜ=0,656. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʝʬʽʮʽʻʥʪ ʨʠʟʠʢʫ ʧʽʜʪʦʧʣʝʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ʩʢʣʘʜʘʻ R=0,1Ț0,656=0,0656, ʱʦ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ ʤʘʣʠʡ 0,06 < 0,1.  

 

3.5.2 ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʘ ʟʨʦʰʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʅʽʢʦʧʦʣʴʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʢʦʣʠʰʥʴʦʛʦ ʂʘʭʦʚʩʴʢʦʛʦ 

ʚʦʜʦʩʭʦʚʠʱʘ ʧʦʙʣʠʟʫ ʩ. ɺʠʱʝʪʘʨʘʩʽʚʢʘ (ʨʠʩ. 3.55) [67, 179-182].  

 

 
ʈʠʩʫʥʦʢ 3.55 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 (ʩʠʥʷ ʣʽʥʽʷ) 

ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

 

ɼʦʚʞʠʥʘ ʢʘʥʘʣʫ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 30 ʢʤ, ʧʣʦʱʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʝʣʴ ʙʣʠʟʴʢʦ 

36 ʪʠʩ. ʛʘ [67, 179]. ɺ ʛʝʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʇʨʘʚʦʙʝʨʝʞʞʽ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʉʭʽʜʥʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ 

ʨʘʡʦʥʫ [169]. ɼʣʷ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʥʦ ʥʝʛʣʠʙʦʢʝ ʟʘʣʷʛʘʥʥʷ 

ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʬʫʥʜʘʤʝʥʪʫ, ʧʝʨʝʢʨʠʪʦʛʦ ʤʘʣʦʧʦʪʫʞʥʠʤʠ ʦʩʘʜʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ʥʝʦʛʝʥʦʚʦʛʦ ʪʘ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʚʽʢʽʚ [169]. 

ɺʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʽ ʢʦʤʧʣʝʢʩʠ, ʨʦʟʚʠʥʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ, ʯʘʩʪʽʰʝ 

ʤʘʶʪʴ ʥʝʚʠʩʦʢʫ ʚʦʜʦʟʙʘʛʘʯʝʥʽʩʪʴ. ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʪʫʞʥʦʛʦ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [169]. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʟʫʘʣʴʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʧʦʨʫʰʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʦʨʫʜʠ (ʨʠʩ. 3.56): ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʧʣʠʪʠ ʧʦʢʨʠʪʪʷ ʯʘʩʪʢʦʚʦ ʟʨʫʡʥʦʚʘʥʽ; ʧʦʣʽʝʪʠʣʝʥʦʚʘ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʘ ʧʣʽʚʢʘ 

ʧʦʰʢʦʜʞʝʥʘ ʪʘ ʧʦʪʨʝʙʫʻ ʟʘʤʽʥʠ; ʥʘ ʫʢʦʩʘʭ ʢʘʥʘʣʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ 

ʨʦʟʚʠʪʦʢ ʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʘ ʨʫʡʥʫʻ ʮʽʣʽʩʥʽʩʪʴ ʛʽʜʨʦʪʝʭʥʽʯʥʦʾ ʩʧʦʨʫʜʠ 

[67, 179-181]. 

 

   
ʈʠʩʫʥʦʢ 3.56 ï ʈʝʟʫʣʴʪʘʪʠ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʄʂ-1 ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [67, 179-181 

 

ɼʦʚʞʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʦʢ ʥʘ ʧʨʘʚʦʤʫ ʽ ʣʽʚʦʤʫ ʙʦʨʪʘʭ ʩʢʣʘʣʘ 6456 ʤ 

(ʨʠʩ. 3.57-3.58) [181]. 

 

 
ʈʠʩʫʥʦʢ 3.57 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʦʢ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʨʦʜʥʦʛʦ 

ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʦʤʫ ʢʘʥʘʣʽ ʄʂ-1 

ɺʠʩʰʝʪʘʨʘʩʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ: ʯʝʨʚʦʥʽ ʨʠʩʢʠ ï ʤʝʞʠ ʜʽʣʷʥʦʢ, ʮʠʬʨʠ 

ï ʥʦʤʝʨʠ ʜʽʣʷʥʦʢ. ɼʞʝʨʝʣʦ ʢʦʩʤʦʟʥʠʤʢʫ ï ʧʦʨʪʘʣ Google Earth 

 



171 

 
ʈʠʩʫʥʦʢ 3.58 ï ʂʘʨʪʘ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʡʦʤʢʠ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʤʘʛʥʽʪʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 

ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ɿʽʨʦʯʢʘ ï ʪʦʯʢʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ʐʢʘʣʘ ʢʦʦʨʜʠʥʘʪ ʤʝʪʨʠʯʥʘ, ʫʤʦʚʥʘ [67, 179-181] 

 

ɿʘ ʜʘʥʠʤʠ ʧʦʣʴʦʚʠʭ ʟʡʦʤʦʢ ʇɯɽʄʇɿ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 ʚ 

ʟʘʧʦʚʥʝʥʦʤʫ ʪʘ ʥʝʟʘʧʦʚʥʝʥʦʤʫ ʩʪʘʥʘʭ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ 

ʽʤʧʫʣʴʩʽʚ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ, ʥʘ ʷʢʠʭ ʚʠʜʽʣʝʥʽ 

ʟʦʥʠ ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʦʥʘʤ ʦʙʚʦʜʥʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ. 

ʇʨʠʢʣʘʜʠ ʛʨʘʬʽʢʽʚ ʥʘʚʝʜʝʥʽ ʫ ɼʦʜʘʪʢʫ ɺ.3. 

ʇʘʨʘʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʢʨʽʟʴ ʙʦʨʪʠ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ 

ʢʘʥʘʣʫ ʚʢʘʟʘʥʽ ʚ ɼʦʜʘʪʢʫ ɺ.4, ʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ïʫ ɼʦʜʘʪʢʘʭ ɺ.5 ï ɺ.7. ɺʨʘʭʦʚʫʶʯʠ 

ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʘʭ, ʜʦʚʞʠʥʘ ʟʦʥʠ ʬʽʣʴʪʨʘʮʽʾ ʽ ʦʙʚʦʜʥʝʥʥʷ 3103ʤ, ʘ 

ʜʦʚʞʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʯʘʩʪʠʥʠ ʢʘʥʘʣʫ ï 6456 ʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʦʨʫʰʝʥʽ ʜʽʣʷʥʢʠ ʢʘʥʘʣʫ ʩʢʣʘʜʘʶʪʴ 48,1% ʚʽʜ ʜʦʩʣʽʜʞʝʥʦʾ ʯʘʩʪʠʥʠ ʩʧʦʨʫʜʠ. ʎʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ɻʊʉ [67, 179, 181, 182]. 

ʈʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʨʠʚʠʭ ɺɽɿ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3.59-3.60.  

ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʤ ɺɽɿ ʥʘʜʘʣʦ ʟʤʦʛʫ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʛʣʠʙʠʥʘ ʜʦ ʚʦʜʦʪʨʠʚʫ ʩʪʘʥʦʚʠʪʴ 10 ʤ, ʘ ʩʪʘʣʠʡ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 25 ʤ ʚʽʜ ʧʦʯʘʪʢʫ ʚʽʜʢʦʩʘ ʩʧʦʨʫʜʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ ʦʙʩʪʝʞʝʥʥʷ ʢʘʥʘʣʫ ʤʝʪʦʜʘʤʠ ʇɯɽʄʇɿ ʽ ɺɽɿ, ʬʽʣʴʪʨʘʮʽʡʥʽ 

ʚʪʨʘʪʠ ʧʨʠ ʨʽʚʥʽ ʚʦʜʠ  2 ʤ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠ 396,56 ʪʠʩ.ʤ3/ ʤʽʩ. [67, 179, 180, 181].  
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ʂʦʝʬʽʮʽʻʥʪ ʥʝʙʝʟʧʝʢʠ ʧʽʜʪʦʧʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ɚ=0,2, ʘ ʢʦʝʬʽʮʽʻʥʪ 

ʫʨʘʟʣʠʚʦʩʪʽ ɜ=0,561. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʝʬʽʮʽʻʥʪ ʨʠʟʠʢʫ ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ʩʢʣʘʜʘʻ R=0,2Ț0,561=0,1122, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʤʽʨʥʦʤʫ ʨʽʚʥʶ [178]. 

 

 

ʊʦʯʢʘ 1 

ʈʦʟʨʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʭʰʘʨʦʚʦʶ 

ʢʨʠʚʦʶ:  

1 ʰʘʨ (0 ï 3,054 ʤ) ï ʩʫʭʽ ʩʫʛʣʠʥʢʠ, 

ʧʦʪʫʞʥʽʩʪʴ 3,054 ʤ;  

2 ʰʘʨ (3,05 ï 12, 02 ʤ) ʦʙʚʦʜʥʝʥʽ ʛʣʠʥʠ 

ʘʙʦ ʩʫʛʣʠʥʢʠ, ʧʦʪʫʞʥʽʩʪʴ 8, 96ʤ; 

3 ʰʘʨ ( ʟ 12,02 ʤ) ï ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ  
ɸ ɹ 

 

1 ï ʧʩʝʚʜʦʢʘʨʦʪʘʞʥʘ ʢʨʠʚʘ (ʩʠʥʷ), 2 ï ʢʨʠʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ (ʯʦʨʥʘ);  

3 ï ʢʨʠʚʘ ʪʝʦʨʝʪʠʯʥʘ (ʯʝʨʚʦʥʘ) 
 

ʈʠʩʫʥʦʢ 3.59 ï ʈʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʦʤ ɺɽɿ ʚ ʪʦʯʮʽ 

ˉ1 ʥʘ ʜʽʣʷʥʮʽ 1 ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ: ʣʽʚʠʡ ʙʦʨʪ [181]: ɸ ï ʚʽʢʥʦ ʤʦʜʝʣʝʡ; ɹ ï ʚʽʢʥʦ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ [67] 

 

 

ʊʦʯʢʘ 2 

ʈʦʟʨʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʭʰʘʨʦʚʦʶ 

ʢʨʠʚʦʶ:  

1 ʰʘʨ (0 ï 1,5 ʤ) ï ʩʫʭʽ ʩʫʛʣʠʥʢʠ, 

ʧʦʪʫʞʥʽʩʪʴ 1,5 ʤ;  

2 ʰʘʨ (1,5 ï 22,91ʤ) ʦʙʚʦʜʥʝʥʽ ʛʣʠʥʠ ʘʙʦ 

ʩʫʛʣʠʥʢʠ, ʧʦʪʫʞʥʽʩʪʴ 21,4 ʤ; 

3 ʰʘʨ ( ʟ 22,91 ʤ) ï ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ 
ɸ ɹ 

 

1 ï ʧʩʝʚʜʦʢʘʨʦʪʘʞʥʘ ʢʨʠʚʘ (ʩʠʥʷ), 2 ï ʢʨʠʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ (ʯʦʨʥʘ);  

3 ï ʢʨʠʚʘ ʪʝʦʨʝʪʠʯʥʘ (ʯʝʨʚʦʥʘ) 
 

ʈʠʩʫʥʦʢ 3.60 ï ʈʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʦʤ ɺɽɿ ʚ ʪʦʯʮʽ 

ˉ2 ʥʘ ʜʽʣʷʥʮʽ 1 ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ: ʣʽʚʠʡ ʙʦʨʪ, ʚ 30 ʤ ʚʽʜ ʢʘʥʘʣʫ [181]: ɸ ï ʚʽʢʥʦ ʤʦʜʝʣʝʡ; ɹ ï ʚʽʢʥʦ 

ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ [67, 179] 
 

 

3.5.3 ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ 4 ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʽʣʷ ʩ. ɻʨʠʛʦʨʽʚʢʘ ʉʦʣʦʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ.  

ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʘ ʟʨʦʰʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʘ ʫ 

ʉʦʣʦʥʷʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʨ. ɼʥʽʧʨʦ 

ʧʦʙʣʠʟʫ ʩ. ɻʨʠʛʦʨʽʚʢʘ (ʨʠʩ. 3.62). ɼʦʚʞʠʥʘ ʢʘʥʘʣʫ ʄʂ 4 ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 7550 ʤ, ʘ ʜʦʩʣʽʜʞʝʥʦʾ ʯʘʩʪʠʥʠ ï 3620 ʤ (ʨʠʩ. 3.63) [108]. 
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ʈʠʩʫʥʦʢ 3.62 ï ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʄʂ 4 (ʩʠʥʷ ʣʽʥʽʷ) ʉʦʣʦʥʷʥʦ-

ʊʦʤʘʢʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

 

 

ʈʠʩʫʥʦʢ 3.63 ï ʂʘʨʪʘ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʡʦʤʢʠ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ 

ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ ʢʘʥʘʣʫ ʄʂ 4 

ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ɿʽʨʦʯʢʘ ï ʪʦʯʢʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ. ʐʢʘʣʘ ʢʦʦʨʜʠʥʘʪ ʤʝʪʨʠʯʥʘ, ʫʤʦʚʥʘ [108] 

 

ɿʘ ʜʘʥʠʤʠ ɺɽɿ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʛʣʠʙʠʥʽ 6,0 ʤ, 

ʛʣʠʙʠʥʘ ʜʦ ʚʦʜʦʪʨʠʚʫ ʩʢʣʘʜʘʻ 12 ʤ, ʘ ʜʦʚʞʠʥʘ ʚʽʜ ʧʦʯʘʪʢʫ ʚʽʜʢʦʩʫ ʜʦ ʪʦʯʢʠ ʟʽ 

ʩʪʘʣʠʤ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ï 9 ʤ. 

ɿʚʝʜʝʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.64. ɼʦʚʞʠʥʘ 

ʟʦʥʠ ʬʽʣʴʪʨʘʮʽʾ ʽ ʦʙʚʦʜʥʝʥʥʷ ʢʘʥʘʣʫ 2360 ʤ, ʘ ʜʦʚʞʠʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʯʘʩʪʠʥʠ 
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ʢʘʥʘʣʫ ï 7240 ʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʨʫʰʝʥʽ ʜʽʣʷʥʢʠ ʢʘʥʘʣʫ 

ʩʢʣʘʜʘʶʪʴ 32,6% ʚʽʜ ʜʦʩʣʽʜʞʝʥʦʾ ʯʘʩʪʠʥʠ ʩʧʦʨʫʜʠ [108]. ɿʛʽʜʥʦ [178] ʩʪʫʧʽʥʴ 

ʨʠʟʠʢʫ ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ 0,076 < 0,1 ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʤʘʣʠʡ. 

 

 

ʈʠʩʫʥʦʢ 3.64 ï ɿʚʝʜʝʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ ʧʦ ʧʽʚʥʽʯʥʦʤʫ 

ʙʦʨʪʫ (ʩʠʥʽʡ ʢʦʣʽʨ) ʪʘ ʧʦ ʧʽʚʜʝʥʥʦʤʫ ʙʦʨʪʫ (ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ) ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ 

ʢʘʥʘʣʫ ʄʂ-4 ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [108] 

 

3.5.4 ɽʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʠʚʽʣʴʥʠʭ ɻʊʉ.  

ɺ ʧʦʧʝʨʝʜʥʽʭ ʧʽʜʨʦʟʜʽʣʘʭ ʚʩʪʘʥʦʚʣʝʥʦ ʪʝʢʪʦʥʽʯʥʠʡ ʬʘʢʪʦʨ ʚʧʣʠʚʫ ʥʘ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʜʘʤʙ ʭʚʦʩʪʦʩʭʦʚʠʱ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʛʝʦʣʦʛʽʯʥʽ ʽ ʪʝʢʪʦʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʚʽʣʴʥʠʭ ɻʊʉ.  

ʊʝʨʠʪʦʨʽʷ ʂʽʣʴʯʝʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ 

ʩʭʠʣʘʭ ʋʑ, ʜʝ ʟʘʬʽʢʩʦʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʫ ʜʝʢʽʣʴʢʘ ʩʦʪʝʥʴ ʤʝʪʨʽʚ 

(ʨʠʩ. 3. 65) [155, 169].  

ʂ̔ ʣʴʯʝʥʩʴʢʫ ʟʨʦʰʫʚʘʣʴʥʫ ʩʠʩʪʝʤʫ ʩʽʯʫʪʴ ʨʦʟʣʦʤʠ ʜʽʘʛʦʥʘʣʴʥʦʾ ʽ 

ʤʝʨʠʜʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʨʘʡʦʥʽ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ 

(ʨʠʩ. 3.65), ʽ ̒  ʛʣʠʙʠʥʥʠʤʠ ʜʨʝʥʘʤʠ ʧʦ ʷʢʠʤ ʟʘʙʨʫʜʥʝʥʥʷ ʟ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʪʘ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʥʘʧʽʨʥʽ ʚʦʜʦʥʦʩʥʽ 

ʛʦʨʠʟʦʥʪʠ. ʄʦʞʣʠʚʦ ʽ ʟʦʥʠ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʦʙʚʦʜʥʝʥʥʷ ʦʙʫʤʦʚʣʝʥʽ ʪʠʤ ʞʝ 

ʪʝʢʪʦʥʽʯʥʠʤ ʬʘʢʪʦʨʦʤ. 
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ʈʠʩʫʥʦʢ 3.65 ï ʌʨʘʛʤʝʥʪ ʛʝʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ ʜʦʤʝʟʦʟʦʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ 

ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 ʂʽʣʴʯʝʥʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʟʝʣʝʥʘ ʣʽʥʽʷ) (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ [155]) 

 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʢʪʦʥʽʯʥʽ ʫʤʦʚʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʄʂ-1 ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ɼʝʪʘʣʴʥʽ ʪʝʢʪʦʥʽʯʥʽ ʫʤʦʚʠ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ, 

ʽʥʪʝʨʧʨʝʪʫʶʯʠ ʛʝʦʬʽʟʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʢʨʫʧʥʠʭ ʤʘʩʰʪʘʙʽʚ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʘʨʪʠ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ æZ ʪʘ ʟʘʣʠʰʢʦʚʠʭ 

ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʘʥʦʤʘʣʽʡ ʤʘʩʰʪʘʙʫ 1:50000. ʇʨʠ ʚʠʜʽʣʝʥʥʽ ʟʦʥ ʨʦʟʣʦʤʽʚ ʽ ʧʽʜʚʠʱʝʥʦʾ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʚʽʜʦʤʽ ʽʥʜʠʢʘʪʦʨʠ (ʦʟʥʘʢʠ) ʨʦʟʣʦʤʥʠʭ ʩʪʨʫʢʪʫʨ ʚ 

ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʷʭ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 1) ʩʭʦʜʠʥʢʠ ʚ ʨʽʚʥʷʭ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʽʥʽʡʥʠʤ ʪʝʢʪʦʥʽʯʥʠʤ ʘʙʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʤ 

ʢʦʥʪʘʢʪʘʤ ʧʦʨʽʜ ʟ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 2) ʣʦʢʘʣʴʥʽ ʤʘʛʥʽʪʥʽ ʪʘ 

ʛʨʘʚʽʪʘʮʽʡʥʽ ʘʥʦʤʘʣʽʾ ʦʙʦʭ ʟʥʘʢʽʚ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʛʝʦʣʦʛʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʘʡʢʘʤʠ 

ʤʝʪʘʤʦʨʬʽʪʽʚ, ʪʝʢʪʦʥʽʪʘʤʠ; 3) ʤʝʞʽ ʦʙʣʘʩʪʝʡ ʟ ʨʽʟʥʠʤ ʤʘʣʶʥʢʦʤ ʽʟʦʣʽʥʽʡ 

ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʪʘ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ [185-187]). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʬʽʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʠʚʝʜʝʥʠʭ ʚʠʱʝ ʽʥʜʠʢʘʪʦʨʽʚ ʧʦʙʫʜʦʚʘʥʦ ʪʝʢʪʦʥʽʯʥʫ ʩʭʝʤʫ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʢʘʥʘʣʫ ʄʂ-1, ʷʢʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.66 [103, 186-187]. 
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1 ï ʟʦʥʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʚʠʜʽʣʝʥʽ ʟʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʟʡʦʤʦʢ ʄ 1:50000; 

2 ï ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʢʘʥʘʣ 
 

ʈʠʩʫʥʦʢ 3.66 ï ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʤʘʩʰʪʘʙʫ 1:200000 ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʄʂ-1 ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [103, 186-187] 
 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʪʝʢʪʦʥʽʯʥʦʾ ʩʭʝʤʠ ʟʽ ʩʭʝʤʦʶ ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ (ʨʠʩ. 3.66) ʪʘ 

ʜʦʚʞʠʥʦʶ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ (ɼʦʜʘʪʢʠ ɺ.5 ï ɺ.7) ʧʦʢʘʟʫʻ, ʱʦ ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʢʘʥʘʣʫ 

ʧʨʦʩʪʦʨʦʚʦ ʪʷʞʽʻ ʜʦ ʥʘʡʙʽʣʴʰ ʪʝʢʪʦʥʽʯʥʦ ʧʦʨʫʰʝʥʦʾ ʟʦʥʠ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚʫʟʦʣ 

ʧʝʨʝʪʠʥʫ 5 ʨʦʟʣʦʤʽʚ ʰʠʨʦʪʥʦʛʦ ʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ, ʇʅ-ɿʭ ʪʘ ʇʥ-ʉʭ ʧʨʦʩʪʷʛʘʥʴ. ɼʦ 

ʮʽʻʾ ʟʦʥʠ ʽ ʧʨʠʫʨʦʯʝʥʽ ʜʽʣʷʥʢʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʽ ʜʦʚʞʠʥʦʶ ʟʦʥ ʬʽʣʴʪʨʘʮʽʾ 

ʽ ʦʙʚʦʜʥʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʽ ʥʘ ʮʴʦʤʫ ʢʘʥʘʣʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʪʝʢʪʦʥʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʘʡʦʥʫ ʽ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ɻʊʉ [185-187]). 

ɼʝʩʷʪʴ ʜʦʩʣʽʜʞʝʥʠʭ ʛʝʦʬʽʟʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ʟʥʘʭʦʜʷʪʴʩʷ 

ʫ ʨʽʟʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʪʝʢʪʦʥʽʯʥʠʭ ʫʤʦʚʘʭ ʊʘʢ, ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʚ 

ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʧʨʠʫʨʦʯʝʥʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʜʦ ʃʽʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ (ʋʑ). ɻʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ ʉʦʣʦʥʷʥʩʴʢʦ-ʊʦʤʘʢʽʚʩʴʢʦʛʦ ʪʘ 

ʅʽʢʦʧʦʣʴʩʴʢʦʛʦ ʤʽʞʨʘʡʦʥʥʠʭ ʫʧʨʘʚʣʽʥʴ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʇʨʘʚʦʙʝʨʝʞʞʽ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʱʠʪʘ, ʘ ʎʘʨʠʯʘʥʩʴʢʦʛʦ ʚ ʤʝʞʘʭ ʅʦʚʦʤʦʩʢʦʚʩʴʢʦ-ʇʝʪʨʦʧʘʚʣʽʚʩʴʢʦʾ ʤʦʥʦʢʣʽʥʘʣʽ 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ (ɼɼɿ) [185, 186]. 

ʈʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʪʘ ʤʘʛʽʩʪʨʘʣʴʥʽ ʢʘʥʘʣʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʋʑ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʉʭʽʜʥʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫ [169, 185, 186]. ɼʣʷ ʛʝʦʣʦʛʽʯʥʦʾ 

ʙʫʜʦʚʠ ʧʝʨʰʦʛʦ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʥʦ ʥʝʛʣʠʙʦʢʝ ʟʘʣʷʛʘʥʥʷ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʫ, ʧʝʨʝʢʨʠʪʦʛʦ ʤʘʣʦʧʦʪʫʞʥʠʤʠ ʦʩʘʜʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʥʝʦʛʝʥʦʚʦʛʦ ʪʘ 

ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʚʽʢʽʚ. ʊʝʨʠʪʦʨʽʷ ʨʘʡʦʥʫ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʤʝʞʘʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 
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ʋʑ. ʊʫʪ ʨʦʟʚʠʥʝʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʽ ʢʦʤʧʣʝʢʩʠ, ʚʽʜʥʝʩʝʥʽ ʷʢ ʜʦ ʦʩʘʜʦʯʥʠʭ 

ʫʪʚʦʨʝʥʴ ʢʘʡʥʦʟʦʶ, ʪʘʢ ʽ ʜʦ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʽʜ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ. 

ɻʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʥʝ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ (ʦʩʦʙʣʠʚʦ ʫ ʧʽʚʜʝʥʥʽʡ 

ʯʘʩʪʠʥʽ). ɾʠʚʣʝʥʥʷ ʨʦʟʚʠʥʝʥʠʭ ʪʫʪ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ ʢʦʤʧʣʝʢʩʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘ ʨʘʭʫʥʦʢ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʄʽʩʮʝʚʠʤʠ ʦʙʣʘʩʪʷʤʠ 

ʞʠʚʣʝʥʥʷ ʻ ʚʦʜʦʥʦʩʥʽ ʜʽʣʷʥʢʠ, ʩʢʣʘʜʝʥʽ ʧʝʨʝʚʘʞʥʦ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ 

ʚʦʜʦʧʨʦʥʠʢʥʠʤʠ ʧʦʨʦʜʘʤʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʨʠʩ. 3.67).  

ʈʫʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘʧʨʘʚʣʝʥʠʡ ʚʽʜ ʚʦʜʦʜʽʣʽʚ ʫ ʙʽʢ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ, ʜʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʾʭ ʜʨʝʥʫʚʘʥʥʷ. ɺʦʜʠ ʛʦʨʠʟʦʥʪʽʚ ʦʩʘʜʦʯʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽʥʦʜʽ ʤʘʶʪʴ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʚʦʜʘʤʠ ʪʨʽʱʠʥʫʚʘʪʦʾ ʟʦʥʠ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ. 

ʊʝʨʠʪʦʨʽʷ ʎʘʨʠʯʘʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʆʨʽʣʴʩʴʢʦ-

ʉʘʤʘʨʩʴʢʦʛʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫ, ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ (ʨʠʩ. 3.68) [169, 171].  

ʊʝʢʪʦʥʽʯʥʽ ʫʤʦʚʠ ʨʘʡʦʥʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ 

ʪʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʨʽʟʥʝ. ɼʣʷ ʉʝʨʝʜʥʴʦʧʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ 

ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʥʘ ʟʥʘʯʥʘ ʧʦʜʨʽʙʥʝʥʽʩʪʴ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʛʣʠʙʠʥʥʠʤʠ ʨʦʟʣʦʤʘʤʠ. 

ʊʘʢ, ʚʩʽ ʦʙʩʪʝʞʝʥʽ ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʪʘ ʤʘʛʽʩʪʨʘʣʴʥʽ ʢʘʥʘʣʠ ʉʦʣʦʥʷʥʩʴʢʦʛʦ, 

ʊʦʤʘʢʽʚʩʴʢʦʛʦ, ʅʽʢʦʧʦʣʴʩʴʢʦʛʦ ʪʘ ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʧʨʦʩʪʦʨʦʚʦ ʪʷʞʽʶʪʴ 

ʜʦ ʣʽʥʝʘʤʝʥʪʥʦʾ ʟʦʥʠ, ʷʢʘ ʧʨʦʪʷʛʫʻʪʴʩʷ ʚʽʜ ʅʦʚʦʾ ʂʘʭʦʚʢʠ ʜʦ ʂʫʧôʷʥʩʴʢʘ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ [146]. ʎʷ ʟʦʥʘ ʚʠʜʽʣʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʻ ʟʦʥʦʶ ʥʝʦʪʝʢʪʦʥʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʷʢʘ ʢʦʥʪʨʦʣʶʻ 

ʤʝʞʽ ʥʝʦʪʝʢʪʦʥʽʯʥʠʭ ʨʘʡʦʥʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ ʪʘ ʘʤʧʣʽʪʫʜʦʶ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʢʦʨʠ [146, 186]. 

ɿʘ ʜʘʥʠʤʠ ʃ.ʉ. ɻʘʣʝʮʴʢʦʛʦ ʪʘ ʽʥʰʠʭ [146] ʪʘʢʽ ʟʦʥʠ ʣʽʥʝʘʤʝʥʪʽʚ ʢʦʨʝʣʶʶʪʴʩʷ ʟ 

ʭʘʨʘʢʪʝʨʦʤ ʧʦʣʷ ʩʫʯʘʩʥʠʭ ʨʫʭʽʚ ʪʘ ʜʫʞʝ ʜʦʙʨʝ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʨʦʟʧʦʜʽʣʦʤ ʜʽʣʴʥʠʮʴ 

ʘʥʦʤʘʣʴʥʠʭ ʛʨʘʜʽʻʥʪʽʚ ʰʚʠʜʢʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʨʫʭʽʚ. ɯʟ 120 ʜʽʣʴʥʠʮʴ ʚ ʟʦʥʘʭ 

ʣʽʥʝʘʤʝʥʪʽʚ ʥʘ ʋʢʨʘʾʥʩʴʢʦʤʫ ʱʠʪʽ 92 (77%) ʻ ʤʽʩʮʷʤʠ ʩʪʠʢʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʪʘ 

ʧʦʟʠʪʠʚʥʠʭ ʛʨʘʜʽʻʥʪʽʚ ʰʚʠʜʢʦʩʪʝʡ. ʉʽʪʢʘ ʪʨʘʥʩʨʝʛʽʦʥʘʣʴʥʠʭ ʟʦʥ ʣʽʥʝʘʤʝʥʪʽʚ 

ʢʦʥʪʨʦʣʶʻ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʧʣʘʥʽ ʨʦʟʚʠʪʦʢ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʦʙʫʤʦʚʣʶʻ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʾʭ ʚʠʷʚʣʝʥʥʷ [103, 146, 186]. 



178 

      ʘ) 

      ʙ) 

 

 

ʈʠʩʫʥʦʢ 3.67 ï ɻʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʢʘʡʥʦʟʦʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ (ʘ) ʪʘ ʨʦʟʨʽʟ (ʙ) ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʛʫʣʶʶʯʦʛʦ ʙʘʩʝʡʥʘ ʈɹ-1 ʅʉʇ ʂʘʣʠʥʽʚʩʴʢʦʾ ɿʉ [185] 
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ʘ) 

ʙ) 

 
ʈʠʩʫʥʦʢ 3.68 ï ɻʝʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʜʦʢʘʡʥʦʟʦʡʩʴʢʠʭ ʫʪʚʦʨʝʥʴ (ʘ) ʪʘ ʨʦʟʨʽʟ (ʙ) 

ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ʈɹ-3, ʈɹ-3ʘ, ʈɹ-6 ʎʘʨʠʯʘʥʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [121] 
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ɿʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʟʡʦʤʦʢ ʤʘʩʰʪʘʙʫ 1:50000 ʪʘ ʪʝʢʪʦʥʽʯʥʠʭ ʢʘʨʪ 

ʤʘʩʰʪʘʙʫ 1:100000 ɻʊʉ ʉʦʣʦʥʷʥʩʴʢʦʛʦ ʪʘ ʊʦʤʘʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʚʫʟʣʫ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʆʨʜʞʦʥʽʢʽʜʟʝʚʩʴʢʦ-ɯʣʘʨʽʦʥʽʚʩʴʢʦʛʦ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ (ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 45-50Ü) ʪʘ ʇʝʪʨʠʢʽʚʩʴʢʦ-

ɿʘʧʦʨʽʟʴʢʦʛʦ (ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 332-340Ü) [103, 146, 186, 187]. ʇʝʨʰʠʡ 

ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ ʰʠʨʦʢʦʶ ʩʤʫʛʦʶ 10-15 ʢʤ ʪʨʘʩʫʻʪʴʩʷ ʩʭʦʜʠʥʢʘʤʠ ʚ 

ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʽ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʷʭ ʪʘ ʣʽʥʽʡʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʛʽʜʨʦʤʝʨʝʞʽ ʽ ʚʭʦʜʠʪʴ ʜʦ 

ʣʽʥʝʘʤʝʥʪʥʦʾ ʟʦʥʠ, ʦʧʠʩʘʥʦʾ ʚʠʱʝ, ʜʨʫʛʠʡ ʬʽʢʩʫʻʪʴʩʷ ʣʽʥʽʡʥʠʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʚ 

ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʷʭ. 

ʈʝʛʫʣʶʶʯʠʡ ʙʘʩʝʡʥ ʂʘʣʠʥʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʦʩʪʦʨʦʚʦ ʪʷʞʽʻ ʜʦ 

ʚʫʟʣʘ ʧʝʨʝʪʠʥʫ ʆʨʜʞʦʥʽʢʽʜʟʝʚʩʴʢʦ-ɯʣʘʨʽʦʥʽʚʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʟ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦ-ʇʨʠʘʟʦʚʩʴʢʠʤ (ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 345-350Ü).  

ɺʽʥ ʤʘʻ ʰʠʨʠʥʫ ʟʦʥʠ ʜʦ 20 ʢʤ, ʪʨʘʩʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ʽ ʜʫʞʝ 

ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʤʘʛʥʽʪʥʦʤʫ, ʘʣʝ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʟʤʽʥʦʶ ʧʨʦʩʪʷʛʘʥʥʷ ʜʦʣʠʥʠ 

ʨ. ɼʥʽʧʨʦ ʟ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘ ʩʫʙʤʝʨʠʜʽʘʣʴʥʝ ʧʽʩʣʷ ʤ. ɼʥʽʧʨʦ [103, 146, 186, 187]. 

ʊʨʠ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʠ ʚ ʎʘʨʠʯʘʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʚʫʟʣʽ 

ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʄʠʢʦʣʘʾʚʩʴʢʦ-ɺʝʨʭʥʴʦʜʥʽʧʨʦʚʩʴʢʦʛʦ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 35-40Ü ʪʘ ʇʝʨʞʘʥʩʴʢʦ-

ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʦʛʦ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 

305-310Ü. ʇʝʨʰʠʡ ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʽ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʷʭ ʩʝʨʽʻʶ ʧʦʟʠʪʠʚʥʠʭ ʣʽʥʽʡʥʠʭ ʘʥʦʤʘʣʽʡ, ʣʽʥʽʡʥʠʤʠ ʜʽʣʷʥʢʘʤʠ 

ʛʽʜʨʦʤʝʨʝʞʽ ʜʦʚʞʠʥʦʶ ʙʽʣʴʰʝ 30 ʢʤ ʪʘ ʟʘʧʘʜʠʥʘʤʠ ʽ ʚʠʩʪʫʧʘʤʠ ʚ ʬʫʥʜʘʤʝʥʪʽ [146, 

186, 187]. ɼʨʫʛʠʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʧʦʣʽ ʩʭʦʜʠʥʢʘʤʠ, ʚ ʤʘʛʥʽʪʥʦʤʫ 

ʩʝʨʽʻʶ ʣʽʥʽʡʥʠʭ ʤʘʢʩʠʤʫʤʽʚ, ʘ ʚ ʬʫʥʜʘʤʝʥʪʽ ʫʩʪʫʧʘʤʠ [103, 146, 186, 187].  

ɹʽʣʴʰ ʜʝʪʘʣʴʥʽ ʪʝʢʪʦʥʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ, ʽʥʪʝʨʧʨʝʪʫʶʯʠ 

ʛʝʦʬʽʟʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʢʘʨʪʠ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ æZ ʪʘ ʟʘʣʠʰʢʦʚʠʭ 

ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʘʥʦʤʘʣʽʡ ʤʘʩʰʪʘʙʫ 1:50000. ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʬʽʟʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʙʫʜʦʚʘʥʽ ʪʝʢʪʦʥʽʯʥʽ ʩʭʝʤʠ ʜʣʷ ʨʘʡʦʥʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʥʘʣʽʚ ʽ 

ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ɿʉ ʚ ʉʦʣʦʥʷʥʩʴʢʦʤʫ, ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʦʤʫ ʽ ʎʘʨʠʯʘʥʩʴʢʦʤʫ 

ʨʘʡʦʥʘʭ (ʨʠʩ. 3.69-3.70) [186]. 
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1 ï ʟʦʥʘ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ; 2 ï ʟʦʥʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʚʠʜʽʣʝʥʽ ʟʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʟʡʦʤʦʢ 

ʄ 1:50 000; 3 ï ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ; 
 

ʈʠʩʫʥʦʢ 3.69 ï ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʠʭ 

ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ: ʈɹ-1 ʂɿʉ ï ʈɹ-1 ʅʉʇ 

ʂʘʣʠʥʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʽʣʷ ʩ. ʉʫʭʘ ʂʘʣʠʥʘ; ʈɹ-1 ɺʉɿ ï ʈɹ-1 

ɺʘʩʠʣʽʚʩʴʢʦʾ ɿʉ ʟʘ ʩ. ʆʨʽʭʦʚʝ; ʈɹ-1 ʇɿʉ ï ʈɹ-1 ʇʝʪʨʦʚʩʴʢʦʾ ɿʉ 32 ʢʤ ʪʨʘʩʠ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ-ɿʘʧʦʨʽʞʞʷ, ʙʽʣʷ ʩ. ɼʥʽʧʨʝʣʴʩʪʘʥ; ʈɹ-2 ʇɿʉ ï ʈɹ-2 ʇʝʪʨʦʚʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʽʣʷ ʩ. ʃʶʙʠʤʽʚʢʘ; ʈɹ-1 ʉʊɿʉ ï ʈɹ-1 ʉʦʣʦʥʷʥʦ-

ʊʦʤʘʢʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʽʣʷ ʩ. ʇʝʨʰʝ ʊʨʘʚʥʷ; ʈɹ-2 ʉʊɿʉ ï ʈɹ-2 

ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʽʣʷ ʩ. ʄʘʣʦʟʘʭʘʨʠʥʝ; ʄʂ-4 ʉʊɿʉ 

ï ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʢʘʥʘʣ ʄʂ 4 ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʙʽʣʷ ʩ. 

ɻʨʠʛʦʨʽʚʢʘ ʉʦʣʦʥʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ [108, 186] 

 

 
 

1 ï ʟʦʥʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʚʠʜʽʣʝʥʽ ʟʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʟʡʦʤʦʢ ʄ 1:50 000;  

2 ï ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ 
 

ʈʠʩʫʥʦʢ 3.70 ï ʊʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʨʘʡʦʥʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʛʫʣʶʶʯʠʭ 

ʙʘʩʝʡʥʽʚ ʎʘʨʠʯʘʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [108, 186] 
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ɺʩʽ ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʽ ʤʘʛʽʩʪʨʘʣʴʥʽ ʢʘʥʘʣʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʣʽʥʝʘʤʝʥʪʥʽʡ ʟʦʥʽ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʘ ʟʘ ʜʘʥʠʤʠ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʽ ʜʦ ʷʢʦʾ ʧʨʠʫʨʦʯʝʥʽ ʩʫʯʘʩʥʽ ʚʝʨʪʠʢʘʣʴʥʽ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʨʫʭʠ, 

ʘʣʝ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʢʘʥʘʣʽʚ ʪʘ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʦʥ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʨʽʟʥʠʭ ʚʠʩʦʢʠʭ ʧʦʨʷʜʢʽʚ, ʥʘʩʠʯʫʶʯʠʭ ʣʽʥʝʘʤʝʥʪʥʫ ʟʦʥʫ ʨʽʟʥʝ. ʊʘʢ 

ʥʘʡʙʽʣʴʰʫ ʜʦʚʞʠʥʫ ʜʽʣʷʥʦʢ ʬʽʣʴʪʨʘʮʽʾ ʤʘʶʪʴ ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʙʽʣʷ ʩ. 

ʄʘʣʦʟʘʭʘʨʠʥʝ (131 ʤ), ʩ. ɼʥʽʧʨʝʣʴʩʪʘʥ (66 ʤ), ʩ. ʃʶʙʠʤʽʚʢʘ (47 ʤ) ʉʊɿʉ ʪʘ ʈɹ-1 

ʂɿʉ (ʪʘʙʣ. 3.12). ʄʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʩʪʘʥʥʴʦʛʦ ʈɹ ʟ 2013 ʨ. ʧʦ 2018 ʨ. 

ʧʦʢʘʟʘʚ ʟʙʽʣʴʰʝʥʥʷ ʟʦʥʠ ʬʽʣʴʪʨʘʮʽʾ ʟ 46 ʤ (2013 ʨ.) ʜʦ 88 ʤ (2017 ʨ.).  

 

ʊʘʙʣʠʮʷ 3.12 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ ʟ ʨʝʛʫʣʶʶʯʠʭ 

ʙʘʩʝʡʥʽʚ ʟʘ ʬʦʨʤʫʣʦʶ ɺʝʜʝʨʥʠʢʦʚʘ ɺ.ɺ. [175, 186] 

ʅʘʡʤʝʥʫʚʘʥʥʷ ɻʊʉ 

ɼʦʚʞʠʥʘ ʟʦʥʠ 

ʬʽʣʴʪʨʘʮʽʾ 

(ʟʘʛʘʣʴʥʘ ʧʦ 

ʚʩʽʤ ʚʽʜʢʦʩʘʤ), 

L, ʤ 

ʆʙôʻʤʠ ʚʦʜʠ, ʤ3 

ɺʽʜʩʦʪʦʢ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʚʪʨʘʪ, % 

ʇʦʚʥʠʡ ʦʙôʻʤ 

ʨʝʛʫʣʶʶʯʠʭ 

ʙʘʩʝʡʥʽʚ, ʤ3 

ɺʪʨʘʪʠ ʚʦʜʠ 

ʟʘ ʧʨʦʻʢʪʦʤ, 

ʤ3/ʤʽʩʷʮʴ 

ʄʽʩʷʯʥʽ ʬʽʣʴʪʨʘʮʽʡʥʽ 

ʚʪʨʘʪʠ ʟ ɻʊʉ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʦʥʠ 

ʬʽʣʴʪʨʘʮʽʾ, q, ʤ3/ʤʽʩʷʮʴ 

ʈɹ-3ʘ ʎɿʉ (2016 ʨ.) 90,2 31500 3150 7590 24,1 

ʈɹ-3 ʎɿʉ (2016 ʨ.) 85,0 41800 4180 7140 17,1 

ʈɹ-6 ʎɿʉ (2016 ʨ.) 52,0 15700 1570 4380 27,9 

ʈɹ-1 ɺɿʉ ʟʘ ʩ. ʆʨʽʭʦʚʝ 42 10000 1000 2671 26,7 

ʈɹ-1 ʇɿʉ ʩ. 

ɼʥʝʧʨʝʣʴʩʪʘʥ 
66 15400 1540 4774 31 

ʈɹ-2 ʇɿʉ ʙʽʣʷ ʩ. 

ʃʶʙʠʤʽʚʢʘ 
47 9600 960 3132 32,6 

ʈɹ-1 ʉʊɿʉ ʙʽʣʷ ʩ. 

ʇʝʨʰʝ ʊʨʘʚʥʷ 
26 19500 1950 2495 12,8 

ʈɹ-2 ʉʊɿʉ ʙʽʣʷ ʩ. 

ʄʘʣʦʟʘʭʘʨʠʥʝ 
131 53800 5380 13413 23,1 

ʈɹ-1 ʅʉʇ ʂɿʉ (2017 ʨ.) 88 20 000 2000 4841 24,2 

 

ɼʚʘ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʘ ʙʽʣʷ ʩ. ʇʝʨʰʝ ʊʨʘʚʥʷ ʪʘ ʩ. ʆʨʽʭʦʚʝ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰ 

ʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. ʅʘ ʮʠʭ ʙʘʩʝʡʥʘʭ ʜʽʣʷʥʢʠ ʬʽʣʴʪʨʘʮʽʾ ʩʢʣʘʜʘʶʪʴ 

ʚʽʜʧʦʚʽʜʥʦ 36 ʤ ʽ 42 ʤ [108, 186]. 

ʅʘ ʨʠʩ. 3.70 ʥʘʚʝʜʝʥʘ ʪʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ 

ʎʘʨʠʯʘʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʞʘʣʴ, ʜʝʪʘʣʴʥʽ ʛʝʦʬʽʟʠʯʥʽ ʢʘʨʪʠ ʤʘʛʥʽʪʥʦʛʦ 

ʪʘ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʧʦʣʽʚ ʚʽʜʩʫʪʥʽ, ʪʦʤʫ ʪʝʢʪʦʥʽʯʥʘ ʩʭʝʤʘ ʧʦʙʫʜʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʝʨʽʘʣʽʚ ʤʘʩʰʪʘʙʫ 1:200000 ʪʘ ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ ʤʘʩʰʪʘʙʫ 1:100000. ʅʘ 

ʪʦʧʦʛʨʘʬʽʯʥʽʡ ʢʘʨʪʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʴ ʧʨʷʤʦʣʽʥʽʡʥʽ ʜʽʣʷʥʢʠ ʨʽʯʢʦʚʦʾ ʪʘ ʷʨʫʞʥʦ-
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ʙʘʣʢʦʚʦʾ ʤʝʨʝʞʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʦʟʨʠʚʘʤ ʪʘ ʟʦʥʘʤ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ. ɿ ʧʦʙʫʜʦʚʘʥʦʾ 

ʩʭʝʤʠ ʚʠʜʥʦ, ʱʦ ʚʠʜʽʣʝʥʽ ʨʦʟʣʦʤʠ ʪʘ ʟʦʥʠ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʧʨʷʤʢʘʤ 

ʧʨʦʩʪʷʛʘʥʥʷ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʄʠʢʦʣʘʾʚʩʴʢʦ-ɺʝʨʭʥʴʦʜʥʽʧʨʦʚʩʴʢʦʛʦ ʪʘ 

ʇʝʨʞʘʥʩʴʢʦ-ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʦʛʦ ʟ ʘʟʠʤʫʪʘʤʠ ʧʨʦʩʪʷʛʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 35-40Á ʽ 305-

310Á. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʦʙʫʜʦʚʘʥʘ ʩʭʝʤʘ ʤʝʥʰ ʜʝʪʘʣʴʥʘ, ʯʠʤ ʧʨʠʚʝʜʝʥʽ ʨʘʥʽʰʝ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. ʈʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʈɹ-3, ʈɹ-3ʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʩʢʣʘʜʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʫʤʦʚʘʭ. ʊʫʪ ʟʦʥʠ ʬʽʣʴʪʨʘʮʽʾ ʩʢʣʘʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 85 ʤ (3 

ʟʦʥʠ) ʪʘ 90 ʤ (5 ʟʦʥ). ʅʘ ʨʝʛʫʣʶʶʯʦʤʫ ʙʘʩʝʡʥʽ ʈɹ-6 ʚʠʜʽʣʝʥʽ 3 ʟʦʥʠ ʟʘʛʘʣʴʥʦʶ 

ʜʦʚʞʠʥʦʶ 52 ʤ (ʪʘʙʣ. 3.12) [108, 186]. ɺʩʽ ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʟʘʥʝʜʙʘʥʦʤʫ ʩʪʘʥʽ, ʥʘ ʛʨʝʙʥʷʭ ʜʘʤʙ ʈɹ ʨʦʩʪʫʪʴ ʜʝʨʝʚʘ, ʯʘʛʘʨʥʠʢ ʪʘ ʪʨʘʚʘ, ʱʦ ʢʨʽʤ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʬʘʢʪʦʨʫ ʚʧʣʠʚʘʻ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʢʘʥʘʣʽʚ ʽ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ 

ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ [103, 186].  

ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʜʽʣʷʥʦʢ ʧʨʠʭʦʚʘʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʽ ʦʙʚʦʜʥʝʥʥʷ ʤʘʻ ʄʂ-1 

ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ï 48, 1%, ʜʨʫʛʠʡ ʟʘ ʥʝʥʘʣʝʞʥʠʤ ʪʝʭʥʽʯʥʠʤ 

ʩʪʘʥʦʤ ʻ ʄʂ-4 ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (31,9%), ʘ ʪʨʝʪʽʡ ï 

ʄʂ-1 ʂʽʣʴʯʝʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ï 29,4% [146, 186, 187]. ɺʽʜʧʦʚʽʜʥʦ ʽ 

ʪʝʢʪʦʥʽʯʥʽ ʫʤʦʚʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʭ ʢʘʥʘʣʽʚ ʨʽʟʥʽ. ʄʂ-1 ɺʠʱʝʪʘʨʘʩʽʚʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʥʘʡʙʽʣʴʰ ʪʝʢʪʦʥʽʯʥʦ ʧʦʨʫʰʝʥʠʭ ʜʽʣʷʥʦʢ, 

ʽʥʰʽ ʜʚʘ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʙʽʣʴʰ ʩʧʦʢʽʡʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʫʤʦʚʘʭ.  

ɸʥʘʣʽʟ ʧʨʠʚʝʜʝʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ï ʯʠʤ ʙʽʣʴʰ ʪʝʢʪʦʥʽʯʥʦ ʧʦʨʫʰʝʥʽ ʨʘʡʦʥʠ, ʜʝ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ 

ʢʘʥʘʣʠ ʪʘ ʨʝʛʫʣʶʶʯʽ ʙʘʩʝʡʥʠ ɿʉ, ʪʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʪʘ ʧʨʦʪʷʞʥʽʩʪʴ ʟʦʥ 

ʧʨʠʭʦʚʘʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʦʙʚʦʜʥʝʥʥʷ ʚ ʥʠʭ [186].  

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʪʝʢʪʦʥʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʮʠʚʽʣʴʥʠʭ ɻʊʉ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ ʨʫʭʽʚ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʧʨʦʚʝʜʝʥʽ 

ʜʝʪʘʣʴʥʠʭ ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʜʚʦʭ ʨʝʛʫʣʶʶʯʠʭ  ʙʘʩʝʡʥʘʭ. ʇʝʨʰʠʡ ʙʘʩʝʡʥ 

ʈɹ-1 ʂʘʣʠʥʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʚ ʤʝʞʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʋʑ [185, 186], ʜʨʫʛʠʡ ʈɹ-6 ʎʘʨʠʯʘʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʚ ʟʦʥʽ ʧʝʨʝʭʦʜʫ ʚʽʜ ʋʑ ʜʦ ɼɼɿ [171, 186]. ʆʙʠʜʚʘ ʨʘʡʦʥʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ 

ʚʫʟʣʽʚ ʧʝʨʝʪʠʥʫ ʢʨʫʧʥʠʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ. 
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ɿʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʟʡʦʤʦʢ ʪʘ ʪʝʢʪʦʥʽʯʥʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʫ 1:1000000 ʈɹ-

1 ʂʘʣʠʥʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʦʩʪʦʨʦʚʦ ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʚʫʟʣʘ ʧʝʨʝʪʠʥʫ 

ʆʨʜʞʦʥʽʢʽʜʟʝʚʩʴʢʦ-ɯʣʘʨʽʦʥʦʚʩʴʢʦʛʦ (ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 45-50Ј) ʽ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦ-ʇʨʠʘʟʦʚʩʴʢʦʛʦ (ʘʟʠʤʫʪ ʧʨʦʩʪʷʛʘʥʥʷ 345-350Ј) ʛʣʠʙʠʥʥʠʭ 

ʨʦʟʣʦʤʽʚ [103, 146, 186]. 

ʈʝʛʫʣʶʶʯʠʡ ʙʘʩʝʡʥ ʎʘʨʠʯʘʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʥʘʭʦʜʷʪʴʩʷ 

ʙʽʣʴʰʝ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʫʤʦʚʘʭ. ɿʘ ʜʘʥʠʤʠ [103, 146, 186], ʩʫʯʘʩʥʽ ʨʫʭʠ 

ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ ʧʨʦʷʚʣʝʥʽ ʩʣʘʙʦ, ʘʣʝ ʪʝʞ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʫʟʣʽ ʧʝʨʝʪʠʥʫ ʜʚʦʭ 

ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ  ʄʠʢʦʣʘʾʚʩʴʢʦ-ɺʝʨʭʥʴʦʜʥʽʧʨʦʚʩʢʦʛʦ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 35-40Ј ʪʘ ʇʝʨʞʘʥʩʴʢʦ-ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʦʛʦ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 305-310Ј. 

ʄʦʥ̔ʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʫʣʶʶʯʦʛʦ ʙʘʩʝʡʥʫ ʂʘʣʠʥʽʚʩʴʢʦʾ 

ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʜʘʣʽ ʧʦ ʪʝʢʩʪʫ ʈɹ-1 ʂɿʉ) ʧʨʦʚʦʜʠʚʩʷ ʫ 2013 ʨ., 2017 ʨ. ʪʘ 

2018 ʨ. [189-190]. ʋ 2013 ʪʘ 2017 ʨʦʢʘʭ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʈɹ ʦʮʽʥʶʚʘʚʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʛʝʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʇɯɽʄʇɿ ʽ ɺɽɿ. ʋ 2018 ʨ. ʥʘ ʈɹ-1 ʅʉʇ ʂɿʉ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, 

ʧʨʠʣʝʛʣʠʭ ʜʦ ʩʧʦʨʫʜʠ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʘʤʠ ʇɯɽʄʇɿ ʪʘ ɺɽɿ (ɼʦʜʘʪʦʢ 

ɺ 8-9). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʣʦʱʠʥʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʦ ʧʨʦʬʽʣʷʤ. ɺʽʜʩʪʘʥʴ 

ʤʽʞ ʧʨʦʬʽʣʷʤʠ ʩʢʣʘʜʘʣʘ 10 ʤ, ʤʽʞ ʪʦʯʢʘʤʠ ʥʘ ʧʨʦʬʽʣʽ 5 ʤ  

ɸʥʘʣʽʟ ʧʦʣʷ ʇɯɽʄʇɿ ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʝ: 

1. ɿʥʠʞʝʥʽ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʤʘʛʥʽʪʥʦʾ ʩʢʣʘʜʦʚʦʾ ʟʘʬʽʢʩʦʚʘʥʽ ʚ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʪʘ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʚʽʜʢʦʩʽʚ ʈɹ (ɼʦʜʘʪʦʢ ɺ. 8). ʇʝʨʰʘ 

ʘʥʦʤʘʣʽʷ ʚʩʪʘʥʦʚʣʝʥʘ ʚ 2013, 2017, 2018 ʨʦʢʘʭ ʽ ʚʽʜʧʦʚʽʜʘʻ ʟʦʥʽ ʬʽʣʴʪʨʘʮʽʾ ʚ 

ʛʨʝʙʣʽ ʈɹ. ɼʨʫʛʘ ʘʥʦʤʘʣʽʷ ʟʘʬʽʢʩʦʚʘʥʘ ʚʧʝʨʰʝ ʫ 2018 ʨ., ʭʦʯʘ ʾʾ ʧʝʨʰʽ ʦʟʥʘʢʠ ʚʞʝ 

ʙʫʣʠ ʥʘ ʢʘʨʪʽ ʚ 2017 ʨʦʮʽ [186, 189, 190]. 

2. ɺʩʽ ʘʥʦʤʘʣʽʾ ʽ ʧʽʜʚʠʱʝʥʠʭ ʽ ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʴ ʯʝʨʛʫʶʪʴʩʷ ʪʘ ʦʨʽʻʥʪʦʚʘʥʽ ʚ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 345-350). ʎʝʡ ʥʘʧʨʷʤʦʢ 

ʩʧʽʚʧʘʜʘʻ ʟ ʦʨʽʻʥʪʫʚʘʥʥʷʤ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦ-ʇʨʠʘʟʦʚʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ [186]. 

3. ʄʦʥʽʪʦʨʠʥʛ, ʧʨʦʚʝʜʝʥʠʡ ʧʨʦʪʷʛʦʤ 3-ʭ ʨʦʢʽʚ, ʧʦʢʘʟʘʚ, ʱʦ ʨʽʚʝʥʴ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʩʢʣʘʜʘʻ 12,5-13 ʤ (ɼʦʜʘʪʦʢ ɺ. 9). 



185 

ʆʩʪʘʥʥʻ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʙʨʫ ʜʨʝʥʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ. ɼʽʡʩʥʦ, ʷʢʱʦ 

ʧʨʦʜʦʚʞʠʪʠ ʘʥʦʤʘʣʽʾ ʚ ʥʘʧʨʷʤʢʫ 345-350Á, ʪʦ ʯʝʨʝʟ 1,5 ʢʤ ʚ ʨʝʣʴʻʬʽ ʬʽʢʩʫʻʪʴʩʷ 

ʙʘʣʢʘ ʟ ʨ. ʉʫʭʘ ʂʘʣʠʥʘ. ɺʨʘʭʦʚʫʶʯʠ ʥʝʟʥʘʯʥʫ ʧʦʪʫʞʥʽʩʪʴ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʫ, ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʦʜʠ ʟ ʈɹ ʜʨʝʥʫʶʪʴʩʷ ʧʦ ʩʠʩʪʝʤʽ ʪʨʽʱʠʥ ʬʫʥʜʘʤʝʥʪʫ 

ʚ ʙ. ʉʫʭʘ ʂʘʣʠʥʘ (ʨʠʩ. 3.71) [186, 189, 190]. 

 

 

ʈʠʩʫʥʦʢ 3.71 ï ʐʣʷʭʠ ʬʽʣʴʪʨʘʮʽʾ ʧʦʪʦʢʽʚ ʟ ʨʝʛʫʣʶʶʯʦʛʦ ʙʘʩʝʡʥʫ ʈɹ-1 

ʅʉʇ ʂʘʣʠʥʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʩʠʥʷ ʩʪʨʽʣʢʘ) [186, 189, 190] 

 

ʋ 2016 ʨ. ʥʘ ʨʝʛʫʣʶʶʯʦʤʫ ʙʘʩʝʡʥʽ ʈɹ-6 ʎɿʉ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʤʧʣʝʢʩʥʘ 

ʟʡʦʤʢʘ ʇɯɽʄʇɿ ʪʘ ɺɽɿ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ. ʋ 2018 ʨ. ʙʫʣʠ ʧʦʚʪʦʨʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʈɹ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʽʚ, ʧʨʠ ʮʴʦʤʫ ʙʫʣʠ ʦʭʦʧʣʝʥʽ 

ʡ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʡ. ʅʘ ʧʨʠʣʝʛʣʽʡ ʜʦ ɻʊʉ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʇɯɽʄʇɿ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʚ ʧʣʦʱʠʥʥʦʤʫ ʚʘʨʽʘʥʪʽ ʧʦ ʧʨʦʬʽʣʷʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʷʢʠʤʠ ʩʢʣʘʜʘʣʘ 

10 ʤ, ʘ ʤʽʞ ʪʦʯʢʘʤʠ ʥʘ ʧʨʦʬʽʣʽ ï 5 ʤ [186, 189, 190]. 

ɺ ɼʦʜʘʪʢʫ ɺ. 10 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʡʦʤʢʠ ʤʝʪʦʜʦʤ ʇɯɽʄʇɿ ʥʘ 

ʪʝʨʠʪʦʨʽʾ, ʧʨʠʣʝʛʣʽʡ ʜʦ ʨʝʛʫʣʶʶʯʦʛʦ ʙʘʩʝʡʥʫ ʈɹ-6 ʎɿʉ.  

ʈʝʟʫʣʴʪʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʟʡʦʤʦʢ ʥʘʩʪʫʧʥʽ: 

1. ɺʩʽ ʘʥʦʤʘʣʽʾ ʧʽʜʚʠʱʝʥʠʭ ʽ ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʤʘʛʥʽʪʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʇɯɽʄʇɿ ʯʝʨʛʫʶʪʴʩʷ ʪʘ ʣʽʥʽʡʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʫ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʘʟʠʤʫʪ ʧʨʦʩʪʷʛʘʥʥʷ 300-310Á (ɼʦʜʘʪʦʢ ɺ.10). 

2. ʅʘ ʧʣʦʱʽ ʟʡʦʤʢʠ ʬʽʢʩʫʶʪʴʩʷ ʣʠʰʝ 4 ʘʥʦʤʘʣʽʾ ʧʽʜʚʠʱʝʥʠʭ ʟʥʘʯʝʥʴ, 
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ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʧʦʪʦʢʫ ʤʘʛʥʽʪʥʦʾ 

ʩʢʣʘʜʦʚʦʾ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʝ ʦʙʚʦʜʥʝʥʥʷ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

3. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ɺɽɿ ʨ̔ ʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟʘ ʜʘʥʠʤʠ 

ɺɽɿ 2016 ʨʦʢʫ ʩʢʣʘʜʘʚ ʚʽʜ 4 ʤ ʚ ʩʭʽʜʥʽʡ ʜʦ 5-6 ʤ ʚ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʈɹ, ʚ 2018 

ʨʦʮʽ ʚʽʥ ʧʽʜʥʷʚʩʷ ʚ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʜʦ 3 ʤ (ɼʦʜʘʪʦʢ ɺ.9ɹ) 

4. ɺ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʈɹ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚ ʨʝʣʴʻʬʽ ʜʦ 1 ʤ ʥʘ ʧʨʦʪʷʟʽ 

50 ʤ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʦ ʟʘʤʦʯʝʥʥʷʤ ʣʝʩʽʚ ʽ ʨʦʟʚʠʪʢʦʤ ʧʨʦʚʘʣʴʥʠʭ ʷʚʠʱ 

5. ɺʩʽ ʟʦʥʠ ʬʽʣʴʪʨʘʮʽʾ ̔  ʦʙʚʦʜʥʝʥʥʷ ʚʠʜʽʣʝʥʽ ʚ 2016 ʨʦʮʽ ʟʙʽʣʴʰʠʣʠʩʴ. ɿʘ ʜʘʥʠʤʠ 

ʟʡʦʤʢʠ 2018 ʨʦʢʫ ʽ ʧʽʚʥʽʯʥʠʡ ʽ ʩʭʽʜʥʠʡ ʚʽʜʢʦʩʠ ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʥʝʟʥʘʯʥʦʾ ʜʽʣʷʥʢʠ ʚ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʦʙʚʦʜʥʝʥʽ. ʇʦʣʝ ʟʥʠʞʝʥʠʭ ʟʥʘʯʝʥʴ ʩʣʘʙʦ ʘʥʦʤʘʣʴʥʝ, ʤʘʻ 

ʨʦʟʤʠʪʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʦʷʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘʚʢʦʣʦ ʈɹ. 

ɸʥʘʣʽʟʫʶʯʠ ʛʝʦʣʦʛʽʯʥʽ ʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʘʡʦʥʽʚ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʈɹ ʂʘʣʠʥʽʚʩʴʢʦʾ ʽ ʎʘʨʠʯʘʥʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʟʡʦʤʦʢ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ [103, 186-192]: 

1. ɿʦʥʠ ʦʙʚʦʜʥʝʥʥʷ ʥʘʚʢʦʣʦ ʈɹ ʤʘʶʪʴ ʧʨʦʩʪʷʛʘʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʘʧʨʷʤʢʫ ʢʨʫʧʥʠʭ ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ ʪʘ ʟʦʥ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʾʭ 

ʩʢʣʘʜʫ. ʊʘʢ, ʥʘʡʙʽʣʴʰʠʤ ʛʣʠʙʠʥʥʠʤ ʨʦʟʣʦʤʦʤ ʚ ʉʠʥʝʣʴʥʠʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʻ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦ-ʇʨʠʘʟʦʚʩʴʢʠʡ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 340-350Á, ʟʦʥʠ 

ʦʙʚʦʜʥʝʥʥʷ ʥʘʚʢʦʣʦ ʈɹ ʂʘʣʠʥʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʨʽʻʥʪʦʚʘʥʽ ʚ ʮʴʦʤʫ 

ʞ ʥʘʧʨʷʤʢʫ. ɺ ʎʘʨʠʯʘʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʢʨʫʧʥʠʡ ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ ʇʝʨʞʘʥʩʴʢʦ-

ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʠʡ ʤʘʻ ʘʟʠʤʫʪ ʧʨʦʩʪʷʛʘʥʥʷ 305-310Á, ʟʦʥʠ ʦʙʚʦʜʥʝʥʥʷ ʈɹ-6 

ʎʘʨʠʯʘʥʩʴʢʦʾ ɿʉ ʤʘʶʪʴ ʪʘʢʝ ʞ ʧʨʦʩʪʷʛʘʥʥ ̫[103, 186-192]. 

2. ʈʝʟʫʣʴʪʘʪʠ ʟʡʦʤʢʠ ɺɽɿ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘʚʢʦʣʦ ʈɹ-1 

ʂʘʣʠʥʽʚʩʴʢʦʾ ɿʉ ʟʘ 5 ʨʦʢʽʚ ʧʽʜʥʷʚʩʷ ʥʘ 0,5 ʤ, ʘ ʥʘ ʈɹ-6 ʎʘʨʠʯʘʥʩʴʢʦʾ ɿʉ ʟʘ ʜʚʘ 

ʨʦʢʠ ʥʘ 1-1,5 ʤ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʝ ʤʦʞʥʘ ʙʫʣʦ ʙ ʧʦʷʩʥʠʪʠ ʜʦʙʨʦʶ ʜʨʝʥʦʚʘʥʽʩʪʶ 

ʧʝʨʰʦʛʦ ʨʘʡʦʥʫ, ʘʣʝ ʧʦʨʷʜ ʟ ʈɹ-6 ʥʘ ʚʽʜʩʪʘʥʽ 1,5 ʢʤ ʟʥʘʭʦʜʠʪʴʩʷ ʙʘʣʢʘ ʟ 

ʧʨʠʪʦʢʦʶ ʨ. ʏʘʧʣʠʥʢʘ, ʘʣʝ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʥʝ ʜʨʝʥʫʶʪʴʩʷ ʫ ʮʝʡ ʙʽʢ. ʄʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʮʷ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʛʝʦʣʦʛʽʯʥʠʤʠ ʽ ʪʝʢʪʦʥʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʪʝʨʠʪʦʨʽʾ. ʇʨʠʨʦʜʥʠʤʠ ʜʨʝʥʘʤʠ ʚ ʨʘʡʦʥʽ ʂʘʣʠʥʽʚʩʴʢʦʾ ɿʉ ʻ ʟʦʥʠ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʚ ʬʫʥʜʘʤʝʥʪʽ, ʧʦ ʷʢʠʤ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʦʜʠ ʟ ʙʘʩʝʡʥʫ ʨʫʭʘʶʪʴʩʷ ʚ 
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ʙʽʢ ʙ. ʉʫʭʘ ʂʘʣʠʥʘ. ʆʩʘʜʦʚʠʡ ʯʦʭʦʣ ʪʫʪ ʤʘʣʦʧʦʪʫʞʥʠʡ ʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʦʜʠ 

ʧʦʧʦʚʥʶʶʪʴ ʪʨʽʱʠʥʽ ʚʦʜʠ ʬʫʥʜʘʤʝʥʪʫ. ʅʘʚʧʘʢʠ ʚ ʎʘʨʠʯʘʥʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʦʩʘʜʦʚʘ ʪʦʚʱʘ ʧʦʪʫʞʥʘ ʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʦʜʠ ʥʘʩʠʯʫʶʪʴ ʾʾ. ʊʫʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʢʽʣʴʢʘ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʪʠʧʫ ʚʝʨʭʦʚʦʜʢʠ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʷʢʽ ʤʘʶʪʴ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʟʚ'ʷʟʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ ʪʨʽʱʠʥʥʽ ʧʦʨʦʜʠ ʬʫʥʜʘʤʝʥʪʫ ʚ 

ʎʘʨʠʯʘʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʥʘʯʥʽʡ ʛʣʠʙʠʥʽ ʽ ʥʝ ʻ ʧʨʠʨʦʜʥʠʤʠ 

ʜʨʝʥʘʤʠ ʜʣʷ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʦʜ ʨʝʛʫʣʶʶʯʦʛʦ ʙʘʩʝʡʥʫ [103, 186-192]. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʝ: ʚ ʫʤʦʚʘʭ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʬʽʣʴʪʨʘʮʽʡʥʽ ʧʦʪʦʢʠ ʟ ʢʘʥʘʣʽʚ ʽ 

ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ɿʉ ʜʨʝʥʫʶʪʴʩʷ ʧʦ ʟʦʥʘʤ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʚ ʥʘʡʙʣʠʞʯʽ ʷʨʠ, 

ʙʘʣʢʠ, ʨʽʯʢʠ. ʊʫʪ ʥʝ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʨʽʟʢʦʛʦ ʧʽʜʡʦʤʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟʘ ʨʘʭʫʥʦʢ 

ʬʽʣʴʪʨʘʮʽʾ ʟ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʢʘʥʘʣʽʚ, ʤʘʶʯʠʭ 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. ʅʘ ʨʠʩ. 3.72 ʧʦʢʘʟʘʥʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʨʫʭʫ 

ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ ʉʦʣʦʥʷʥʩʴʢʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [103, 186-192].  

ɯʥʰʘ ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʩʭʠʣʘʭ ʋʑ, ʜʝ ʟʘʬʽʢʩʦʚʘʥʘ ʟʥʘʯʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʪʘ ʩʣʘʙʢʘ ʜʨʝʥʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ. ɺ ʦʩʘʜʦʚʦʤʫ ʯʦʭʣʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʢʽʣʴʢʘ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʦʚʠʭ ʪʘ ʥʘʧʽʨʥʠʭ ʚʦʜ, ʪʦʤʫ ʬʽʣʴʪʨʘʮʽʡʥʽ 

ʚʦʜʠ ʧʦʧʦʚʥʶʶʪʴ ʾʭ, ʘ ʥʝ ʜʨʝʥʫʶʪʴ ʧʦ ʟʦʥʘʤ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʚ ʷʨʠ, ʙʘʣʢʠ ʪʘ 

ʨʽʯʢʠ [103, 186-192]. 

ʄʘʡʞʝ ʥʘ ʚʩʽʡ ʧʣʦʱʽ ʎʘʨʠʯʘʥʩʴʢʦʾ ɿʉ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ʜʦ ʧʦʯʘʪʢʫ 

ʟʨʦʰʝʥʥʷ ʩʢʣʘʜʘʣʘ 10,0-23,5 ʤ ʽ ʙʽʣʴʰʝ [179]. ɿʘ 30 ʨʦʢʽʚ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʣʦʱʽ ʟ 

ʛʣʠʙʠʥʦʶ ʈˆɺ 10-20 ʤ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʠʩʷ ʽ ʻ ʧʦʰʠʨʝʥʠʤʠ ʥʘ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ 

ʩʠʩʪʝʤʠ. ʅʘ ʧʽʚʥʦʯʽ ʪʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʟôʷʚʠʣʠʩʷ ʧʣʦʱʽ ʟ ʛʣʠʙʠʥʦʶ ʨʽʚʥʷ 2-5 ʤ. 

ɿʘʨʘʟ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʨʽʚʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2,3 ʜʦ 17,0 ʤ. ʄʘʢʩʠʤʘʣʴʥʝ ʧʽʜʥʷʪʪʷ 

(ʫ ʩʝʨʝʜʥʴʦʤʫ ʜʦ 7 ʤ) ʚʽʜʙʫʣʦʩʴ ʫ ʟʦʥʽ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ [103, 179, 186]. 

ɿʘ ʨʘʭʫʥʦʢ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʟ ʈɹ ʽ ʢʘʥʘʣʽʚ ʡʜʝ ʧʦʧʦʚʥʝʥʥʷ ʩʧʦʯʘʪʢʫ 

ʧʝʨʰʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ï ʚʝʨʭʦʚʦʜʢʠ, ʘ ʟʘ ʥʘʷʚʥʦʩʪʽ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʽ 

ˇʨʫʥʪʦʚʠʭ, ʽ ʥʘʧʽʨʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʎʠʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʦʩʪʽʡʥʠʡ ʧʽʜʡʦʤ ʨʽʚʥʷ 

ʚʝʨʭʦʚʦʜʢʠ ʪʘ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʽʩʣʷ ʧʦʣʠʚʽʚ ʥʘʚʢʦʣʦ ʢʘʥʘʣʽʚ ʽ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ.  
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ʈʠʩʫʥʦʢ 3.72 ï ʁʤʦʚʽʨʥʽ ʰʣʷʭʠ ʬʽʣʴʪʨʘʮʽʾ ʧʦʪʦʢʽʚ ʟ ʨʝʛʫʣʶʶʯʠʭ ʙʘʩʝʡʥʽʚ 

ʉʦʣʦʥʷʥʦ-ʊʦʤʘʢʽʚʩʴʢʦʾ ʽ ʇʝʪʨʽʚʩʴʢʦʾ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʩʠʥʷ ʩʪʨʽʣʢʘ) 

 

ʅʘʧʨʠʢʣʘʜ, ʚʧʣʠʚ ʢʘʥʘʣʫ ɼʥʽʧʨʦ-ɼʦʥʙʘʩ ʧʨʠʚʽʚ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦ ʦʙʠʜʚʽ 

ʩʪʦʨʦʥʠ ʚʽʜ ʥʴʦʛʦ ʧʣʦʱ ʟʝʤʝʣʴ ʟ ʛʣʠʙʠʥʦʶ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʈˆɺ) ʚʽʜ 0 ʜʦ 3,0 

ʤ ʟʘ ʨʘʭʫʥʦʢ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʩʫʤʽʩʥʠʭ ʚʪʨʘʪ ʚʦʜʠ ʟ ʢʘʥʘʣʫ ʪʘ ʽʨʠʛʘʮʽʡʥʠʭ ʚʦʜ ʟ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʨʷʜ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ [179]. ɺʧʣʠʚ ʢʘʥʘʣʫ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʚʟʜʦʚʞ ʡʦʛʦ ʪʨʘʩʠ ʥʘ ʰʠʨʠʥʫ 2-3 ʢʤ, ʘ ʤʽʩʮʷʤʠ 7 ʢʤ. ʈʝʞʠʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʨʦʙʦʪʠ ʜʨʝʥʘʞʥʦ-ʚʦʜʦʚʽʜʚʽʜʥʦʾ 

ʤʝʨʝʞʽ. ɺʟʜʦʚʞ ʢʘʥʘʣʫ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʤʘʶʪʴ ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʧʝʨʝʚʘʞʥʦ ʚʽʜ 1 ʜʦ 

3 ʛ/ʜʤ3, ʭʽʤʽʯʥʠʡ ʪʠʧ ʚʦʜʠ ʩʪʨʦʢʘʪʠʡ.  

ɹʽʣʴʰ ʥʽʞ ʟʘ 30 ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʌʨʫʥʟʝʥʩʴʢʦʛʦ ʟʨʦʰʫʚʘʥʦʛʦ ʤʘʩʠʚʫ 

ʧʽʜʡʦʤ ʨʽʚʥʷ ʩʢʣʘʚ 2-4 ʤ, ʘ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʤʘʛʽʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʫ, 5-6 ʤ. ɿʥʠʢʣʠ ʧʣʦʱʽ ʟ ʛʣʠʙʠʥʦʶ ʈˆɺ ʙʽʣʴʰʝ 10,0 ʤ [179]. 

 

3.6 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʛʝʦʬʽʟʠʯʥʠʭ 

ʤʝʪʦʜʽʚ (ʇɯɽʄʇɿ, ɺɽɿ) ʪʘ ʘʣʛʦʨʠʪʤʠ ʾʭʥʴʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʘʢʪʠʢʫ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʜʝʬʝʢʪʽʚ ʪʘ ʧʨʠʭʦʚʘʥʠʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʟʦʥ ʫ ʪʽʣʽ ʜʘʤʙ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ 


