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ɸʅʆʊɸʎɯʗ 

 

ɹʦʪʘ ʆ. ɺ. ʉʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ: ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 103 

«ʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶ» ʛʘʣʫʟʽ ʟʥʘʥʴ 10 «ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ» ï ʃʴʚʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʃʴʚʽʚ, 2026. 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ 

ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʛʦ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʉʘʤʝ ʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ, ʩʚʦʻʯʘʩʥʦʾ ʪʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ, ʷʢʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ, ʦʙʤʝʞʝʥʥʷ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʬʫʥʢʮʽʦʥʫʻ ʜʝʨʞʘʚʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʦʜʥʘʢ ʾʾ 

ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʢʦʶ ʩʠʩʪʝʤʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ 

ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʶ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʦʙʤʝʞʝʥʽʩʪʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʚʽʜʩʫʪʥʽʩʪʶ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʩʣʘʙʢʦʶ ʢʦʦʨʜʠʥʘʮʽʻʶ ʤʽʞ 

ʩʫʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ʎʝ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ. 

ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʽ ʧʨʦʙʣʝʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʝ ʻ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʦʚʢʽʣʣʷ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʚʠʜʢʠʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ ʟʤʽʥʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʻ ʦʩʥʦʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʡʦʛʦ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ 
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ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʇʨʠ ʮʴʦʤʫ ʽʩʥʫʶʯʘ ʩʠʩʪʝʤʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ 

ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. 

ɼʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʙʣʝʤʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʻʜʥʘʥʥʷ ʟʥʘʯʥʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʟʚʠʥʝʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɯʩʥʫʶʯʘ ʤʝʨʝʞʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʪʘ 

ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʧʦʪʨʝʙʫʻ ʾʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ 

ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʟ 

ʘʢʮʝʥʪʦʤ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʷʢ ʢʣʶʯʦʚʠʡ ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʝʨʠʪʦʨʽʾ. 

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ 

ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʨʽʰʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ʋʟʘʛʘʣʴʥʠʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ 

ʝʢʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʮʽ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

2. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʚʠʷʚʠʪʠ ʩʠʩʪʝʤʥʽ ʥʝʜʦʣʽʢʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʤʝʨʝʞʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟʦʢʨʝʤʘ ʚ ʯʘʩʪʠʥʽ 

ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʨʦʟʨʽʟʥʝʥʦʩʪʽ ʪʘ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ɯʊ-ʧʣʘʪʬʦʨʤ. 
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3. ʆʙˇʨʫʥʪʫʚʘʪʠ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʯʠʥʥʠʢʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʟʦʥ ʨʝʛʽʦʥʫ. 

4. ʈʦʟʨʦʙʠʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʩʪʘʮʽʦʥʘʨʥʠʭ, ʤʦʙʽʣʴʥʠʭ ʪʘ 

ʽʥʜʠʢʘʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

5. ʉʬʦʨʤʫʣʶʚʘʪʠ ʫʥʽʬʽʢʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʦʧʝʨʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ 

ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

6. ʆʙˇʨʫʥʪʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʫ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ. ɼʦ ʦʩʥʦʚʥʠʭ ʟʜʦʙʫʪʢʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʥʦʩʠʤʦ: 

1) ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ 

ʩʠʩʪʝʤʥʠʭ, ʦʧʝʨʘʪʠʚʥʠʭ ʪʘ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʻʜʠʥʦʾ 

ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

2) ʦʙˇʨʫʥʪʦʚʘʥʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʦʧʝʨʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ 

ʜʽʾ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʣʫʞʙ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ; 

3) ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʫ ʥʘʫʢʦʚʦ ʘʨʛʫʤʝʥʪʦʚʘʥʫ ʜʦʢʘʟʦʚʫ ʙʘʟʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʪʘ ʶʨʠʜʠʯʥʠʭ ʨʽʰʝʥʴ; 

4) ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʨʝʞʽ ʧʦʩʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ 
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ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʣʴʻʬʫ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʩʧʝʮʠʬʽʢʠ ʚʠʢʠʜʽʚ ʥʦʚʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ; 

5) ʫʜʦʩʢʦʥʘʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ̔ ʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʰʣʷʭʦʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʬʨʘʛʤʝʥʪʘʨʥʠʭ ɯʊ-

ʧʣʘʪʬʦʨʤ ʜʦ ʻʜʠʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ; 

6) ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʦʮʽʥʶʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʚ ʟʦʥʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ; 

7) ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʠʯʥʽ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ (ʉʇʇʈ), ʱʦ ʥʘ ʦʩʥʦʚʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʭʽʜ ʚʽʜ ʧʘʩʠʚʥʦʾ ʬʽʢʩʘʮʽʾ 

ʧʦʨʫʰʝʥʴ ʜʦ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʣʘʥʽʚ ʜʽʡ (STAP) ʚ ʫʤʦʚʘʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, ʧôʷʪʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ ʪʘ 

ʜʦʜʘʪʢʽʚ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢ ʙʘʟʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɼʦʩʣʽʜʞʝʥʦ ʝʚʦʣʶʮʽʶ ʧʦʛʣʷʜʽʚ ʥʘ 

ʤʦʥʽʪʦʨʠʥʛ, ʷʢ ʩʠʩʪʝʤʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʚʠʤʦʛʠ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʱʦʜʦ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ.  

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʟʜ̔ʡʩʥʝʥʦ ʘʥʘʣʽʟ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ɺʠʷʚʣʝʥʦ ʩʠʩʪʝʤʥʽ ʥʝʜʦʣʽʢʠ, ʟʦʢʨʝʤʘ 

ʚʠʩʦʢʫ ʚʽʜʦʤʯʫ ʨʦʟʧʦʨʦʰʝʥʽʩʪʴ ʜʘʥʠʭ, ʪʝʭʥʽʯʥʝ ʟʥʦʰʝʥʥʷ ʤʝʨʝʞʽ ʧʦʩʪʽʚ 

ɻʽʜʨʦʤʝʪʮʝʥʪʨʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ. ʅʘ ʦʩʥʦʚʽ ʦʛʣʷʜʫ ʽʩʥʫʶʯʠʭ ʚʝʙʨʝʩʫʨʩʽʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʧʨʦʙʣʝʤʫ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʽ ɯʊ-ʧʣʘʪʬʦʨʤ, ʜʝ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʜʘʶʪʴʩʷ ʫ 
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ʥʝʩʫʤʽʩʥʠʭ ʬʦʨʤʘʪʘʭ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʚʝʜʝʥʥʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʨʦʩ-

ʘʥʘʣʽʟʫ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʜʘʥʠʭ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʪʝʭʥʦʛʝʥʥʽ 

ʧʝʨʝʜʫʤʦʚʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʜʠʥʘʤʽʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʫ. ɼʦʩʣʽʜʞʝʥʦ 

ʚʧʣʠʚ ʨʝʣʴʻʬʫ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʨʦʮʝʩʠ ʨʦʟʩʽʶʚʘʥʥʷ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʟʣʽʚ ʪʘ 

ʽʥʪʝʥʩʠʚʥʠʭ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʣʦʢʘʮʽʾ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʠʭ ʧʫʥʢʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʚʪʦʨʩʴʢʫ ʢʦʥʮʝʧʮʽʶ ʨʦʟʙʫʜʦʚʠ 

ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʚʦʨʽʚʥʝʚʽʡ ʩʪʨʫʢʪʫʨʽ: 

ʧʦʻʜʥʘʥʥʽ ʚʠʩʦʢʦʪʦʯʥʠʭ ʨʝʬʝʨʝʥʪʥʠʭ ʧʦʩʪʽʚ ʪʘ ʨʦʟʛʘʣʫʞʝʥʦʾ ʤʝʨʝʞʽ 

ʩʝʥʩʦʨʥʠʭ ʚʫʟʣʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʫʥʽʬʽʢʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʦʧʝʨʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʚʽʜ ʤʦʤʝʥʪʫ 

ʬʽʢʩʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ. ɺʠʟʥʘʯʝʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʦʣʴ ʤʦʙʽʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʪʘ ʽʥʩʪʠʪʫʪʫ ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ 

ʦʮʽʥʢʠ ʷʢ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʘʢʪʠʯʥʽ ʥʘʧʨʷʤʠ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʤʝʨʝʞʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʧʘʨʘʤʝʪʨʠ ʙʘʟʦʚʦʛʦ ʩʮʝʥʘʨʽʶ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʱʦ ʚʢʣʶʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʫʣʽʚ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʫʤʦʚ ʪʘ ʟʘʧʫʩʢ ʧʫʙʣʽʯʥʦʛʦ 

ʛʝʦʧʦʨʪʘʣʫ. ʆʮʽʥʝʥʦ ʦʯʽʢʫʚʘʥʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ɿʦʢʨʝʤʘ, ʨʝʟʫʣʴʪʘʪʠ 
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ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʞʝ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʜʽʷʣʴʥʽʩʪʴ 

ɼʝʧʘʨʪʘʤʝʥʪʫ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʪʘ ɼʝʧʘʨʪʘʤʝʥʪʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʝʢʦʣʦʛʽʾ ʍʤʝʣʴʥʠʮʴʢʦʾ 

ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʚʽʜʢʘʤʠ 

ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʣʦʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ: 

ï ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ; 

ï ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ; 

ï ʫ ʥʘʫʢʦʚʽʡ ʪʘ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʰʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʪʘ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, 

ʛʝʦʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ, ʛʝʦʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ, ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, 

ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʟʝʣʝʥʽ ʟʦʥʠ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʤʦʥʽʪʦʨʠʥʛ 

ʩʪʘʥʫ, ʦʧʘʜʠ, ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʨʘʮʽʦʥʘʣʴʥʝ  ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʚʽʡʥʘ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. 
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Bota O. V. «Environmental monitoring system in Lviv region: current state and 

ways of optimization». ï Qualified scientific work on the rights of the manuscript. 

Dissertation for the degree of Doctor of Philosophy in the specialty 103 «Earth 

Sciences», field of knowledge 10 «Natural Sciences». ï Ivan Franko National 

University of Lviv, Lviv, 2026. 

 

Ensuring environmental safety of territories is one of the key objectives of state 

environmental policy, the implementation of which is impossible without the 

effective functioning of an environmental monitoring system. It is precisely the 

monitoring system that provides objective, timely, and representative information 

on the state of the environment, which serves as the basis for informed management 

decisions aimed at preventing, limiting, and minimizing the negative impacts of 

anthropogenic factors. 

In Ukraine, a state environmental monitoring system is in place; however, its 

current condition is characterized by a number of systemic shortcomings, including 

the fragmented nature of observations, insufficient technical support, limited 

operational control, the lack of integrated information and analytical solutions, as 

well as weak coordination among monitoring entities. This reduces the effectiveness 

of the use of collected data and complicates the process of making well-grounded 

management decisions. 

These issues are particularly acute in the field of atmospheric air monitoring, 

which is the most dynamic component of the environment and is characterized by 

rapid spatial and temporal variations in pollutant concentrations. Atmospheric air is 

the primary medium of direct impact on the population, which determines its crucial 

role in shaping the level of environmental safety. At the same time, the existing air 

quality monitoring system does not provide a sufficient level of data detail and 

timeliness, thereby limiting its applicability for forecasting and management 

purposes. 
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For the Lviv region, the problem of improving the environmental monitoring 

system is especially relevant due to the combination of significant industrial 

pressure, a developed transport infrastructure, and specific natural and climatic 

conditions influencing air quality formation. The existing monitoring network does 

not fully meet modern requirements in terms of data representativeness, continuity, 

and integration, which necessitates its modernization and optimization. 

In this context, there is a need for a scientifically grounded approach to 

improving the environmental monitoring system at the regional level, with a 

particular focus on atmospheric air as a key indicator of the environmental condition 

of the territory. 

The aim of the dissertation is to provide a scientific justification and to develop 

strategic directions for optimizing the environmental monitoring system of the Lviv 

region through the implementation of integrated technological solutions and the 

improvement of the atmospheric air monitoring network. The object of the study is 

the environmental monitoring system at the regional level. The subject of the study 

is the theoretical and methodological foundations of the functioning and 

optimization of the atmospheric air environmental monitoring system in the Lviv 

region. 

To achieve the stated aim, the following tasks have been addressed: 

1. To generalize the theoretical and methodological foundations for the 

formation of regional environmental monitoring systems in the context of current 

environmental security challenges and European standards.  

2. To analyze the current state and identify systemic shortcomings in the 

functioning of the monitoring network in the Lviv region, particularly regarding 

institutional fragmentation and the disjointed nature of information IT platforms.  

3. To substantiate the physical-geographical and anthropogenic factors 

that determine the priority and specific features of atmospheric air monitoring within 

different landscape zones of the region.  

4. To develop a conceptual model of a comprehensive monitoring system 

based on the integration of stationary, mobile, and indicative observation tools.  
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5. To formulate a unified algorithm for operational interaction among 

monitoring entities, aimed at synchronizing information flows and automating the 

decision-making process.  

6. To substantiate a prospective scheme for the placement of observation 

points and to develop a program for the modernization of the regional monitoring 

network up to 2030. 

Scientific novelty. The main contributions of the dissertation research include: 

1. A conceptual model of integrated atmospheric air monitoring has been 

developed which, unlike existing approaches, is based on the combination of 

systematic, operational, and episodic observations using a unified digital data 

exchange platform, thereby enhancing the representativeness of environmental 

information;  

2. A unified algorithm for operational interaction among monitoring 

stakeholders has been substantiated, enabling real-time synchronization of actions 

between public authorities, meteorological services, and industrial enterprises for 

the implementation of short-term pollution response measures;  

3. A mechanism for independent expert interpretation of automated 

measurement results has been proposed, ensuring the transformation of raw data into 

a scientifically grounded evidence base for informed managerial and legal decision-

making;  

4. Methodological approaches to optimizing the network of monitoring 

stations in the Lviv region have been improved, based on the comprehensive 

consideration of terrain aerodynamic characteristics, the intensity of transboundary 

transport flows, and the specifics of emissions from new industrial facilities;  

5. The structure of information and analytical support for the monitoring 

system has been enhanced by substantiating the transition from fragmented IT 

platforms to a unified architecture for data storage and visualization, thereby 

improving data accessibility and processing efficiency;  

6. Theoretical foundations for assessing environmental health risks in 

areas of intensive industrial development have been further developed through the 
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application of intelligent data analysis systems and integrated environmental safety 

indicators;  

7. Methodological principles for developing decision support systems 

(DSS) have been further advanced, enabling a shift from passive recording of 

violations to preventive environmental management based on intelligent data 

analysis, implemented through short-term action plans (STAP) under conditions of 

meteorological uncertainty. 

The dissertation consists of an introduction, five chapters, conclusions, and 

appendices. 

In the first chapter , an analysis of the theoretical and methodological 

foundations of environmental monitoring systems as a core instrument for ensuring 

environmental safety is carried out. The evolution of approaches to monitoring as a 

system of observation and decision-making is examined, along with an analysis of 

the regulatory framework in Ukraine and the requirements of European legislation 

concerning environmental monitoring systems. 

In the second chapter, the actual state of the monitoring system in the Lviv 

region is analyzed. Systemic shortcomings are identified, including significant 

institutional fragmentation of data, technical deterioration of the 

Hydrometeorological Centerôs monitoring network, and the absence of a unified 

digital platform for information exchange. Based on a review of existing web 

resources, the problem of fragmented IT platforms is analyzed, where environmental 

indicators are presented in incompatible formats, hindering real-time cross-analysis 

and data verification. 

In the third chapter , the physical-geographical and anthropogenic 

preconditions determining the dynamics of the regionôs environmental state are 

examined. The influence of terrain and meteorological factors on the processes of 

dispersion and accumulation of pollutants in the atmosphere is studied. The structure 

of anthropogenic pressure from stationary industrial hubs and intensive 

transboundary transport flows is analyzed, providing a scientific basis for identifying 

priority locations for the placement of new monitoring stations. 
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In the fourth chapter, the authorôs concept for developing an integrated 

monitoring system is substantiated, based on a two-level structure: the combination 

of high-precision reference stations and an extensive network of sensor nodes. A 

unified algorithm for operational interaction among monitoring stakeholders is 

developed, ensuring a clear sequence of actions from the moment pollution is 

detected to the adoption of management decisions. The functional role of the mobile 

segment and the institution of independent expert assessment is defined as key 

elements for enhancing the reliability of environmental information. 

In the fifth chapter , practical directions for implementing a strategy to 

optimize the monitoring network of the Lviv region up to 2030 are proposed. The 

parameters of a baseline modernization scenario are formulated, including the 

creation of a unified data processing center, the implementation of predictive 

modeling modules for adverse meteorological conditions, and the launch of a public 

geoportal. The expected socio-environmental effectiveness of the proposed 

measures is assessed, aimed at ensuring transparency of environmental information 

and improving the level of public protection in the region. 

Practical application. The practical significance of the study lies in the 

possibility of applying the developed approaches to improve the environmental 

monitoring system at the regional level. In particular, the results of the dissertation 

research have already been implemented in the activities of the Department of 

Ecology and Natural Resources of the Lviv Regional State Administration and the 

Department of Natural Resources and Ecology of the Khmelnytskyi Regional State 

Administration, as confirmed by the relevant certificates of implementation of the 

dissertation provisions. 

In addition, the research results can be used: 

ï by environmental protection institutions for assessing the state of atmospheric 

air; 

ï in the development of regional environmental protection programs; 

ï in scientific and educational activities. 
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The proposed solutions are aimed at improving the quality of information 

support, enhancing the effectiveness of environmental safety management, and 

reducing environmental risk levels in the Lviv region. 

 

Keywords: anthropogenic pressure, atmospheric air, geoecological 

assessment, geoecological situation, environmental monitoring, environmental 

condition, green areas, climate change, Lviv region, environmental state monitoring, 

precipitation, environmental impact assessment, sustainable natural resource 

management, RussianïUkrainian war, sustainable development. 
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʾʾ ʘʢʪʫʘʣʴʥʽʩʪʴ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʡ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ 

ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʛʦ ʥʝʤʦʞʣʠʚʘ ʙʝʟ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʉʘʤʝ ʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ, ʩʚʦʻʯʘʩʥʦʾ ʪʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ, ʷʢʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ, ʦʙʤʝʞʝʥʥʷ ʪʘ 

ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʬʫʥʢʮʽʦʥʫʻ ʜʝʨʞʘʚʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʦʜʥʘʢ ʾʾ 

ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʢʦʶ ʩʠʩʪʝʤʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʟʦʢʨʝʤʘ 

ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʶ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʦʙʤʝʞʝʥʽʩʪʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʚʽʜʩʫʪʥʽʩʪʶ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʩʣʘʙʢʦʶ ʢʦʦʨʜʠʥʘʮʽʻʶ ʤʽʞ 

ʩʫʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ʎʝ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ. 

ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʽ ʧʨʦʙʣʝʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʝ ʻ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʦʚʢʽʣʣʷ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʚʠʜʢʠʤʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ ʟʤʽʥʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʻ ʦʩʥʦʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʡʦʛʦ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʇʨʠ ʮʴʦʤʫ ʽʩʥʫʶʯʘ ʩʠʩʪʝʤʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ 

ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. 

ɼʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʙʣʝʤʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʻʜʥʘʥʥʷ ʟʥʘʯʥʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʟʚʠʥʝʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 
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ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɯʩʥʫʶʯʘ ʤʝʨʝʞʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ, ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʪʘ 

ʽʥʪʝʛʨʦʚʘʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʧʦʪʨʝʙʫʻ ʾʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ 

ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʟ 

ʘʢʮʝʥʪʦʤ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʷʢ ʢʣʶʯʦʚʠʡ ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʝʨʠʪʦʨʽʾ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ 

ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʨʽʰʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ʋʟʘʛʘʣʴʥʠʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ 

ʝʢʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʮʽ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

2. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʚʠʷʚʠʪʠ ʩʠʩʪʝʤʥʽ ʜʝʬʝʢʪʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʤʝʨʝʞʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟʦʢʨʝʤʘ ʚ ʯʘʩʪʠʥʽ 

ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʨʦʟʨʽʟʥʝʥʦʩʪʽ ʪʘ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ɯʊ-ʧʣʘʪʬʦʨʤ. 

3. ʆʙˇʨʫʥʪʫʚʘʪʠ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʯʠʥʥʠʢʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʟʦʥ ʨʝʛʽʦʥʫ. 

4. ʈʦʟʨʦʙʠʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʩʪʘʮʽʦʥʘʨʥʠʭ, ʤʦʙʽʣʴʥʠʭ ʪʘ 

ʽʥʜʠʢʘʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

5. ʉʬʦʨʤʫʣʶʚʘʪʠ ʫʥʽʬʽʢʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʦʧʝʨʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ 

ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 
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6. ʆʙˇʨʫʥʪʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʫ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ï ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ 

ʫ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʷʢ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ 

ʩʪʨʫʢʪʫʨʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʥʩʪʠʪʫʮʽʡʥʦʾ, ʪʝʭʥʽʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤ; 

- ʘʥʘʣʽʟ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ï ʜʣʷ ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʨʝʛʽʦʥʽ, ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ; 

- ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ï ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʠʭ ʚʽʜʦʤʯʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʟʙʦʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʽʩʪʘʚʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ ʨʝʘʛʫʚʘʥʥʷ ʽʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʧʨʘʢʪʠʢʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʣʘʥʽʚ ʜʽʡ (STAP); 

- ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ï ʜʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʬʦʥʦʚʠʭ 

ʨʽʚʥʽʚ ʪʘ ʚʠʷʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʝʞʘʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʟʣʽʚ ʦʙʣʘʩʪʽ; 
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- ʤʝʪʦʜʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ï ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʭʘʥʽʟʤʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚ 

ʫʤʦʚʘʭ, ʢʦʣʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʶʨʠʜʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʨʽʰʝʥʴ; 

- ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʤʝʪʦʜʠ ï ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʦʧʪʠʤʘʣʴʥʦʾ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʧʦʩʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʧʝʨʰʝ: 

- ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ 

ʩʠʩʪʝʤʥʠʭ, ʦʧʝʨʘʪʠʚʥʠʭ ʪʘ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʻʜʠʥʦʾ 

ʮʠʬʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʦʙʤʽʥʫ ʜʘʥʠʤʠ; 

- ʦʙˇʨʫʥʪʦʚʘʥʦ ʫʥʽʬʽʢʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʦʧʝʨʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʫʙôʻʢʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʜʽʾ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʩʣʫʞʙ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʨʝʘʛʫʚʘʥʥʷ; 

- ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

«ʩʠʨʠʭ» ʜʘʥʠʭ ʫ ʥʘʫʢʦʚʦ ʘʨʛʫʤʝʥʪʦʚʘʥʫ ʜʦʢʘʟʦʚʫ ʙʘʟʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʪʘ ʶʨʠʜʠʯʥʠʭ ʨʽʰʝʥʴ; 

ʫʜʦʩʢʦʥʘʣʝʥʦ: 

- ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʨʝʞʽ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʨʘʭʫʚʘʥʥʽ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʣʴʻʬʫ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʩʧʝʮʠʬʽʢʠ ʚʠʢʠʜʽʚ ʥʦʚʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ; 

- ʩʪʨʫʢʪʫʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʰʣʷʭʦʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʭʦʜʫ ʚʽʜ ʬʨʘʛʤʝʥʪʘʨʥʠʭ 

ɯʊ-ʧʣʘʪʬʦʨʤ ʜʦ ʻʜʠʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʘʥʠʭ; 
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- ʦʨʛʘʥʽʟʘʮʽʶ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʮʠʢʣʽʚ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʷʢ 

ʪʨʠʛʝʨʘ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʧʣʘʥʽʚ ʟʥʠʞʝʥʥʷ ʝʤʽʩʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

- ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʠʯʥʽ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ (ʉʇʇʈ), ʱʦ ʥʘ ʦʩʥʦʚʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʝʭʽʜ ʚʽʜ ʧʘʩʠʚʥʦʾ ʬʽʢʩʘʮʽʾ 

ʧʦʨʫʰʝʥʴ ʜʦ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʣʘʥʽʚ ʜʽʡ (STAP) ʚ ʫʤʦʚʘʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. 

ʋʩʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʠʢʣʘʜʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ 

ʦʩʦʙʠʩʪʦ. ɸʚʪʦʨʦʤ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʚʠʟʥʘʯʝʥʦ ʾʾ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ, ʨʦʟʨʦʙʣʝʥʦ ʧʽʜʭʦʜʠ ʜʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʦʚʘʥʦ ʧʨʦʛʨʘʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʠʩʥʦʚʢʠ ʽ 

ʧʨʦʧʦʟʠʮʽʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙʛʦʚʦʨʝʥʦ ʥʘ ʟʘʩʽʜʘʥʥʷʭ ʽ ʥʘʫʢʦʚʠʭ 

ʩʝʤʽʥʘʨʘʭ ʢʘʬʝʜʨʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʦʭʦʨʦʥʠ 

ʧʨʠʨʦʜʠ ʪʘ ʢʘʬʝʜʨʠ ʛʝʦʝʢʦʣʦʛʽʾ ʽ ʬʽʟʠʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, ʘ ʪʘʢʦʞ 

ʚʠʩʚʽʪʣʝʥʦ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʤʘʪʝʨʽʘʣʠ ʷʢʦʾ ʽʥʜʝʢʩʦʚʘʥʽ ʫ 

ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Scopus (ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ 

(International Conference of Young Professionals) «GeoTerrace-2020» (ʤ. ʃʴʚʽʚ, 

2020); ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ, ʟʦʢʨʝʤʘ: 

- ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʦʥʣʘʡʥ-ʢʦʥʬʝʨʝʥʮʽʷ, ʧʨʠʩʚʷʯʝʥʘ 20-

ʨʽʯʯʶ ʢʘʬʝʜʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʛʝʦʛʨʘʬʽʾ ʽ ʢʘʨʪʦʛʨʘʬʽʾ ʃʴʚʽʚʩʴʢʦʛʦ 
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ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ «ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʛʝʦʛʨʘʬʽʷ ʽ 

ʢʘʨʪʦʛʨʘʬʽʷ: ʩʪʘʥ, ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠ» (ʤ. ʃʴʚʽʚ, 2020); 

- ʍVI ɺʩʝʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʽ ʊʘʣʽʾʚʩʴʢʽ ʯʠʪʘʥʥʷ (ʤ. ʍʘʨʢʽʚ, 2020); 

- VIɯI ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ «ɽʢʦʣʦʛʽʷ, 

ʥʝʦʝʢʦʣʦʛʽʷ, ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ» (ʤ. ʍʘʨʢʽʚ, 2020); 

- I ʄʽʞʥʘʨʦʜʥʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ «ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʪʘ ʘʫʜʠʪʫ» (ʤ. ʍʘʨʢʽʚ, 2021); 

- ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʢʨʫʛʣʠʡ ʩʪʽʣ «ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʜʝʨʞʘʚʠ» (ʤ. ʂʠʾʚ, 

2021 ʨ.); 

- ɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ «ʇʦʜʦʣʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ ʪʘ ʟʘʛʨʦʟ ʜʣʷ ʜʦʚʢʽʣʣʷ ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ï 2022è (ʤ. 

ʇʦʣʪʘʚʘ, 2022); 

- IV  ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ «ɭʚʨʦʽʥʪʝʛʨʘʮʽʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠè (ʤ. ʆʜʝʩʘ, 2022); 

- ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ, ʧʨʠʩʚʷʯʝʥʘ 140-ʨʽʯʯʶ 

ʛʝʦʛʨʘʬʽʾ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ «ɻʝʦʛʨʘʬʽʯʥʘ ʦʩʚʽʪʘ ʽ ʥʘʫʢʘ: ʚʠʢʣʠʢʠ ʽ 

ʧʦʩʪʫʧ» (ʤ. ʃʴʚʽʚ, 2023 ʨ.); 

- ʍɯʍ ɺʩʝʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʽ ʊʘʣʽʾʚʩʴʢʽ ʯʠʪʘʥʥʷ (ʤ. ʍʘʨʢʽʚ, 2023); 

- ʍʍVII ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ «ɽʢʦʣʦʛʽʷ, ʦʭʦʨʦʥʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ: ʦʩʚʽʪʘ ï 

ʥʘʫʢʘ ï ʚʠʨʦʙʥʠʮʪʚʦ ï 2025» (ʤ. ʍʘʨʢʽʚ, 2025 ʨ.); 

- ʍʍɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʽ ʊʘʣʽʾʚʩʴʢʽ ʯʠʪʘʥʥʷ (ʤ. ʍʘʨʢʽʚ, 2025). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 22 ʧʫʙʣʽʢʘʮʽʷʭ, ʟʦʢʨʝʤʘ ʫ 5 ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ, ʟ ʷʢʠʭ 2 ʩʪʘʪʪʽ ʫ 

ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʜʘʥʥʷʭ ʽʟ ʜʨʫʛʠʤ ʪʘ ʪʨʝʪʽʤ ʢʚʘʨʪʠʣʷʤʠ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ Scopus ʪʘ Web of Science, 3 ʩʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ ʢʘʪʝʛʦʨʽʾ ɹ, ʘ ʪʘʢʦʞ ʤʦʥʦʛʨʘʬʽʶ (ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ), 

ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ (ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ), 15 ʧʫʙʣʽʢʘʮʽʡ ʫ ʽʥʰʠʭ ʚʠʜʘʥʥʷʭ ʪʘ ʪʝʟʠ 

ʜʦʧʦʚʽʜʝʡ. 
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ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ, 

ʛʨʘʥʪʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʦʥʫʚʘʣʘʩʷ ʥʘ ʢʘʬʝʜʨʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ ʟʛʽʜʥʦ ʟ ʥʘʫʢʦʚʠʤʠ ʪʝʤʘʤʠ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʚ ʤʝʞʘʭ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʚʠʢʣʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʴ ʜʦʢʪʦʨʘʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ: «ɿʙʘʣʘʥʩʦʚʘʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʤʝʞʘʭ 

ʦʙôʻʜʥʘʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ (ʆʊɻ) ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ» 

ʚʧʨʦʜʦʚʞ 2020ï2022 ʨʦʢʽʚ (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʪʝʤʠ: 

0120U102506) ʪʘ «ɽʢʦʣʦʛʽʟʘʮʽʷ ʨʦʟʚʠʪʢʫ ʦʙôʻʜʥʘʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ 

(ʆʊɻ) ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ» ʚʧʨʦʜʦʚʞ 2023ï2025 ʨʦʢʽʚ (ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʪʝʤʠ: 0123U101886). ɸ ʪʘʢʦʞ ʥʘ ʢʘʬʝʜʨʽ ʛʝʦʝʢʦʣʦʛʽʾ ʽ 

ʬʽʟʠʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ ʟʛʽʜʥʦ ʟ ʥʘʫʢʦʚʠʤʠ ʪʝʤʘʤʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʚ 

ʤʝʞʘʭ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʚʠʢʣʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʴ ʜʦʢʪʦʨʘʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ, 

ʩʪʫʜʝʥʪʽʚ: «ɸʜʘʧʪʠʚʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʣʘʥʜʰʘʬʪʽʚ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʩʫʩʧʽʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ ʚʽʡʥʠ» ʚʧʨʦʜʦʚʞ 2025ï2026 ʨʦʢʽʚ (ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ ʪʝʤʠ: 0124U001909). 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ɿʦʢʨʝʤʘ, ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʞʝ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʜʽʷʣʴʥʽʩʪʴ ɼʝʧʘʨʪʘʤʝʥʪʫ ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʪʘ 

ɼʝʧʘʨʪʘʤʝʥʪʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʝʢʦʣʦʛʽʾ ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʚʽʜʢʘʤʠ ʧʨʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʣʦʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ: 

ï ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ; 



27 
 

ï ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ; 

ï ʫ ʥʘʫʢʦʚʽʡ ʪʘ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʰʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʪʘ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʤʽʩʪʠʪʴ ʘʥʦʪʘʮʽʾ 

ʫʢʨʘʾʥʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ, ʘ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʢʣʶʯʘʻ ʪʘʢʽ ʨʦʟʜʽʣʠ 

«ɺʩʪʫʧ», «ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ», «ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ», «ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ 

ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʫʥʢʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ», «ʉʪʨʫʢʪʫʨʘ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ», 

çʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽè, «ɺʠʩʥʦʚʢʠ», «ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ», «ɼʦʜʘʪʢʠ». 

ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʣʘʜʝʥʦ ʥʘ 263 ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ ʽ 

ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ 27 ʨʠʩʫʥʢʘʤʠ ʽ 6 ʪʘʙʣʠʮʷʤʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

ʥʘʣʽʯʫʻ 136 ʥʘʡʤʝʥʫʚʘʥʴ. 
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ʈʆɿɼɯʃ 1. ʊɽʆʈɽʊʀʂʆ-ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʆʉʅʆɺʀ 

ɼʆʉʃɯɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ʂʆʄʇʃɽʂʉʅʆɻʆ ɽʂʆʃʆɻɯʏʅʆɻʆ 

ʄʆʅɯʊʆʈʀʅɻʋ 

 

1.1. ʉʫʪʴ, ʟʤʽʩʪ ʪʘ ʩʪʨʫʢʪʫʨʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʦʩʬʝʨʥʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʩʠʥʝʨʛʝʪʠʯʥʠʤ 

ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʝʟʫ. ɼʣʷ 

ʦʙ'ʻʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʮʠʭ ʟʤʽʥ ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʜʠʬʝʨʝʥʮʽʘʮʽʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʦʥʽ ʧʨʠʨʦʜʥʦʾ ʜʠʥʘʤʽʢʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ 

ʙʽʦʩʬʝʨʠ, ʱʦ ʟʘʟʥʘʶʪʴ ʥʘʡʙʽʣʴʰʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʥʘʩʣʽʜʦʢ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʘ ʩʫʪʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʣʷʛʘʻ ʫ ʙʝʟʧʝʨʝʨʚʥʦʤʫ 

ʚʽʜʩʪʝʞʝʥʥʽ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʝʨʠʬʽʢʘʮʽʾ ʡʦʛʦ ʧʦʪʦʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʨʦʟʨʦʙʮʽ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʚʠʪʢʫ ʝʢʦʩʠʩʪʝʤ. 

ɿʛʽʜʥʦ ʟ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ (ISO 4225-80), ʧʦʥʷʪʪʷ «ʤʦʥʽʪʦʨʠʥʛ» 

ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʷʢ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʪʷʛʦʤ 

ʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ. ʋ ʰʠʨʦʢʦʤʫ ʥʘʫʢʦʚʦʤʫ ʩʝʥʩʽ ï ʮʝ 

ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʘʥʘʣʽʟʫ, ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʠʡ 

ʪʝʨʤʽʥ ʫʚʽʡʰʦʚ ʫ ʥʘʫʢʦʚʠʡ ʦʙʽʛ ʥʘʧʝʨʝʜʦʜʥʽ ʉʪʦʢʛʦʣʴʤʩʴʢʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʆʆʅ 

(1972 ʨ.) ʷʢ ʨʦʟʰʠʨʝʥʥʷ ʢʣʘʩʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ «ʢʦʥʪʨʦʣʶ». ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʦʩʪʘʥʥʴʦʛʦ, ʤʦʥʽʪʦʨʠʥʛ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʢʦʥʩʪʘʪʘʮʽʻʶ ʬʘʢʪʽʚ, ʘ 

ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʢʣʘʜʦʚʫ: ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʩʪʘʥʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ [32]. 

ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ (ʚʽʜ ʣʘʪ. monitor ï ʪʦʡ, ʱʦ ʟʘʩʪʝʨʽʛʘʻ) ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʥʘʛʣʷʜʫ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʪʘ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʁʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʶ ʤʝʪʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʤʽʥʽʤʽʟʘʮʽʷ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʛʨʦʟ ʪʘ 

ʧʨʝʚʝʥʪʠʚʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʤʦʞʣʠʚʠʭ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʫ ʜʦʚʢʽʣʣʽ. 
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ʗʢ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʘ ʛʘʣʫʟʴ ʟʥʘʥʴ, ʤʦʥʽʪʦʨʠʥʛ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʢʦʥʘʭ ʽ ʪʽʩʥʦ ʢʦʨʝʣʶʻ ʟ ʛʝʦʛʨʘʬʽʯʥʠʤʠ, 

ʪʝʭʥʽʯʥʠʤʠ ʪʘ ʧʨʠʨʦʜʥʠʯʠʤʠ ʥʘʫʢʘʤʠ. ɼʦ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ 

ʥʘʣʝʞʘʪʴ: 

- ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʥʠʭ ʤʝʨʝʞ; 

- ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʙʽʦʪʠ ʪʘ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʙʽʦʩʬʝʨʠ; 

- ʚʠʙʽʨ ʨʝʣʝʚʘʥʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ; 

- ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. 

ʄʝʪʦʶ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ 

ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ, ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʨʫʰʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʷʢʽʩʪʴ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʦʮʽʫʤʫ. 

ʇʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʝʢʦʩʠʩʪʝʤ ʟ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʪʘ ʧʨʠʨʦʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʆʙ'ʻʢʪʘʤʠ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʽʻʨʘʨʭʽʯʥʦʛʦ ʨʽʚʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʻ ʷʢ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ (ʘʪʤʦʩʬʝʨʘ, 

ʛʽʜʨʦʩʬʝʨʘ, ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ), ʪʘʢ ʽ ʜʞʝʨʝʣʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʻʜʥʫʻ 

ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʤʝʪʦʜʠ (ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ) ʟʽ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʙʽʦʩʬʝʨʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʧʨʦʩʪʦʨʦʚʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʝʢʦʩʠʩʪʝʤ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [33]. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʧʝʨʚʠʥʥʦʾ ʽ ʚʪʦʨʠʥʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 



30 
 

ʄʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʤʝʨʝʞʫ 

ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʘʭ: ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʩʪʘʥʮʽʷʭ, ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʘʭ, ʦʢʝʘʥʽʯʥʠʭ ʩʪʚʦʨʘʭ ʪʘ ʛʝʦʬʽʟʠʯʥʠʭ 

ʦʙʩʝʨʚʘʪʦʨʽʷʭ. ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʛʦ ʟʙʦʨʫ ʜʘʥʠʭ ʻ ʜʠʩʪʘʥʮʽʡʥʝ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ), ʱʦ ʚʢʣʶʯʘʻ ʩʫʧʫʪʥʠʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʚʝʨʪʠʢʘʣʴʥʝ 

ʟʦʥʜʫʚʘʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʘ ʪʘʢʦʞ ʘʝʨʦʬʦʪʦʟʡʦʤʢʫ ʪʘ ʛʝʦʩʪʘʮʽʦʥʘʨʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʛʣʦʙʘʣʴʥʫ ʪʘ ʦʧʝʨʘʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʝʢʦʩʠʩʪʝʤ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ. 

ʄʝʪʦʜʠ ʦʧʨʘʮʶʚʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ, ʚʝʨʠʬʽʢʘʮʽʶ ʪʘ ʘʥʘʣʽʟ ʥʘʢʦʧʠʯʝʥʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʧʨʦʮʝʩʽʚ ʟʘʟʚʠʯʘʡ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʫ ʬʦʨʤʽ ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ, 

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘʙʣʠʮʴ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʛʨʘʬʽʢʽʚ. ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʚʽʜʽʛʨʘʶʪʴ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ), ʷʢʽ ʽʥʪʝʛʨʫʶʪʴ ʚʝʣʠʢʽ ʦʙʩʷʛʠ 

ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ ʟ ʧʦʪʫʞʥʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɼʣʷ ʛʣʠʙʠʥʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʥʦʩʪʠʯʥʠʭ 

ʩʮʝʥʘʨʽʾʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʧʽʜʭʦʜʠ: 

1. ʄʝʪʦʜ ʘʥʘʣʦʛʽʡ: ʦʮʽʥʢʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʝʪʘʣʦʥʥʠʤʠ ʘʙʦ ʪʠʧʦʚʠʤʠ ʤʦʜʝʣʷʤʠ. 

2. ɽʤʧʽʨʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ: ʚʠʷʚʣʝʥʥʷ ʩʪʽʡʢʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʪʘ ʨʝʘʢʮʽʻʶ ʝʢʦʩʠʩʪʝʤʠ. 

3. ʄʦʜʝʣʶʚʘʥʥʷ: ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʪʘ ʮʠʬʨʦʚʠʭ 

ʤʦʜʝʣʝʡ, ʱʦ ʽʤʽʪʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʷ, ʘʢʫʤʫʣʴʦʚʘʥʘ ʚ ʧʨʦʮʝʩʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ 

ʬʽʢʩʫʚʘʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʽʚ, ʘ ʡ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʨʝʥʜʠ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʦʩʬʝʨʠ. ʎʝ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ [35]. 
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ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʧʨʽʦʨʠʪʝʪʥʽ 

ʟʘʚʜʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ: 

1. ɹʝʟʧʝʨʝʨʚʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ 

(ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʦʱʦ). 

2. ɸʥʘʣʽʟ, ʦʙ'ʻʢʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʷ ʬʘʢʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. 

3. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʚ ʧʘʨʘʤʝʪʨʘʭ ʙʽʦʩʬʝʨʠ. 

4. ʂʽʣʴʢʽʩʥʝ ʪʘ ʷʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʜʦʚʢʽʣʣʷ. 

5. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʢʨʠʪʠʯʥʠʭ ʟʦʥ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʨʠʟʠʢʫ. 

6. ʌʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤ ʽʥʮʠʜʝʥʪʘʤ, ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. 

ɺʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʚʠʟʥʘʯʘʻ ʚʥʫʪʨʽʰʥʶ ʘʨʭʽʪʝʢʪʫʨʫ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʪʨʘʜʠʮʽʡʥʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʙʣʦʢʽʚ: 

1. ʉʧʦʩʪʝʨʝʞʝʥʥʷ (ʟʙʽʨ ʜʘʥʠʭ). 

2. ʆʮʽʥʶʚʘʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ (ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ). 

3. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʦʟʨʦʙʢʘ 

ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ). 

4. ʇʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʄʽʞ ʙʣʦʢʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʩʥʫʻ ʥʝʨʦʟʨʠʚʥʠʡ ʟʚ'ʷʟʦʢ: 

ʨʝʣʝʚʘʥʪʥʠʡ ʧʨʦʛʥʦʟ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʚʠʙʽʨʢʠ 

ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ (ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ), ʪʦʜʽ ʷʢ ʮʽʣʽ ʪʘ ʥʘʧʨʷʤʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴ ʧʨʽʦʨʠʪʝʪʠ ʫ ʩʪʨʫʢʪʫʨʽ ʪʘ ʱʽʣʴʥʦʩʪʽ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ 

(ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ) [32, 33]. 
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ʈʠʩ. 1.1.  ɹʣʦʢ-ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ [33] 

 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʘʙʦ ʧʨʦʛʥʦʟʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʩʬʝʨʠ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʦʮʝʜʫʨʘ ʦʮʽʥʶʚʘʥʥʷ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʭʘʨʘʢʪʝʨʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ, ʚʠʟʥʘʯʝʥʥʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʻʤʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʪʘ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʤʝʞʘʭ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʝʢʦʩʠʩʪʝʤʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʧʨʦʩʪʦʨʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʘ ʤʘʻ ʯʽʪʢʫ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ: 

1. ʃʦʢʘʣʴʥʠʡ ʨʽʚʝʥʴ: ʦʭʦʧʣʶʻ ʦʢʨʝʤʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʦʥʠ ʚʧʣʠʚʫ 

ʢʦʥʢʨʝʪʥʠʭ ʦʙôʻʢʪʽʚ ʘʙʦ ʥʝʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʜʠʥʠʮʽ (ʥʘʧʨʠʢʣʘʜ, ʦʢʨʝʤʽ 

ʨʘʡʦʥʠ ʤʽʩʪʘ ʯʠ ʧʨʦʤʠʩʣʦʚʽ ʤʘʡʜʘʥʯʠʢʠ). 

2. ʈʝʛʽʦʥʘʣʴʥʠʡ ʨʽʚʝʥʴ: ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫ 

ʤʝʞʘʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʘʙʦ ʙʘʩʝʡʥʽʚ 

ʚʝʣʠʢʠʭ ʨʽʯʦʢ. 

3. ʅʘʮʽʦʥʘʣʴʥʠʡ (ʜʝʨʞʘʚʥʠʡ) ʨʽʚʝʥʴ: ʧʝʨʝʜʙʘʯʘʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʚ ʤʝʞʘʭ ʚʩʽʻʾ ʢʨʘʾʥʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. 
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4. ɻʣʦʙʘʣʴʥʠʡ (ʧʣʘʥʝʪʘʨʥʠʡ) ʨʽʚʝʥʴ: ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʩʪʝʞʝʥʥʷ 

ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ, ʪʘʢʠʭ ʷʢ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʩʪʘʥ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ ʯʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʉʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ. 

ʋ ʩʫʯʘʩʥʽʡ ʧʘʨʘʜʠʛʤʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʥʽʪʦʨʠʥʛ ʚʠʩʪʫʧʘʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʦʨʛʘʥʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʪʘ ʥʘʫʢʦʚʫ ʩʧʽʣʴʥʦʪʫ 

ʚʝʨʠʬʽʢʦʚʘʥʠʤʠ ʜʘʥʠʤʠ, ʱʦ ʻ ʙʘʟʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʪʘ ʧʣʘʥʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʙʽʦʩʬʝʨʠ ʥʝ ʣʠʰʝ ʢʦʥʩʪʘʪʫʶʪʴ ʬʘʢʪʠ, ʘ ʡ ʬʦʨʤʫʶʪʴ ʪʝʭʥʽʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ 

ʚʠʤʦʛʠ ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʘʤʠʭ ʧʽʜʩʠʩʪʝʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɿʘʚʝʨʰʫʶʯʠ ʨʦʟʛʣʷʜ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʣʽʜ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ ʻ ʜʠʥʘʤʽʯʥʦʶ ʪʘ ʘʜʘʧʪʠʚʥʦʶ. ɺʦʥʘ ʧʦʩʪʽʡʥʦ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʷʚʠ ʥʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʙʦʨʫ ʜʘʥʠʭ. ɯʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ ʚ ʩʪʨʫʢʪʫʨʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ 

ʧʨʦʩʪʦʾ ʬʽʢʩʘʮʽʾ ʧʦʨʫʰʝʥʴ ʜʦ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʨʠʟʠʢʘʤʠ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʧʨʠʨʦʜʥʠʭ 

ʩʠʩʪʝʤ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ [32, 33, 35]. 

 

1.2. ɸʥʘʣʽʟ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʋʢʨʘʾʥʽ 

ʈʘʮʽʦʥʘʣʴʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘ ʷʢʦʾ ʧʦʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʠʨʦʜʠ. ʎʝ 

ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ 

ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʚʠʨʦʙʥʠʮʪʚʘ. ʄʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʢʦʨʠʛʫʚʘʥʥʷ ʧʣʘʥʽʚ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʙʽʢ ʾʭ ʙʽʣʴʰʦʾ ʝʢʦʣʦʛʽʟʘʮʽʾ. 

ʈʘʮʽʦʥʘʣʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʻ 

ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʫʥʽʢʘʣʴʥʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ 

ʧʦʢʦʣʽʥʴ. 
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ʇʦʨʽʚʥʷʥʥʷ ʝʚʦʣʶʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʜʠʥʘʤʽʢʦʶ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʚ 

ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʩʚʽʜʯʫʻ ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʥʦʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ 

ʬʦʨʤʘʣʴʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʽ ʨʝʘʣʴʥʠʤʠ ʧʦʪʨʝʙʘʤʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʧʨʘʢʪʠʮʽ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʞʘʚʥʠʭ 

ʫʩʪʘʥʦʚ ʧʨʽʦʨʠʪʝʪ ʥʝʨʽʜʢʦ ʥʘʜʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʶ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʪʦʢʦʣʴʥʠʭ ʪʘ 

ʟʚʽʪʥʠʭ ʧʨʦʮʝʜʫʨ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʥʫʯʢʠʭ ʪʘ 

ʨʝʟʫʣʴʪʘʪʦʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʜʦʮʽʣʴʥʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʝʟʘʣʝʞʥʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʘʛʝʥʪʩʪʚ ʷʢ ʦʜʥʦʛʦ ʟ 

ʤʦʞʣʠʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ. 

ʉʪʘʥʦʚʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʜʦʚʢʽʣʣʷ ʤʘʻ 

ʪʨʠʚʘʣʫ ʽʩʪʦʨʽʶ, ʱʦ ʢʦʨʝʣʶʻ ʽʟ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʨʦʟʚʠʪʢʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʇʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʬʦʨʤʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʤʝʨʝʞ ʚ 

ʋʢʨʘʾʥʽ ʧʨʠʧʘʜʘʻ ʥʘ 30-ʪʽ ʨʦʢʠ XX ʩʪ. ʊʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʣʠ ʬʨʘʛʤʝʥʪʘʨʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʦʙʤʝʞʫʚʘʣʠʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʥʘ ʦʢʨʝʤʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ, ʘ 

ʧʝʨʝʣʽʢ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʢʣʶʯʘʚ ʣʠʰʝ ʙʘʟʦʚʽ ʛʽʜʨʦʭʽʤʽʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ï ʛʦʣʦʚʥʽ ʽʦʥʠ ʪʘ ʙʽʦʛʝʥʥʽ ʝʣʝʤʝʥʪʠ. 

ʗʢʽʩʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʠʩʪʝʤʠ ʚʽʜʙʫʣʘʩʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ: 

- 50-ʪʽ ʨʦʢʠ: ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʘʜʽʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʩʪʨʫʢʪʫʨʽ ʛʽʜʨʦʤʝʪʝʦʩʣʫʞʙʠ; 

- 1963 ʨʽʢ: ʧʦʯʘʪʦʢ ʩʠʩʪʝʤʥʦʛʦ ʚʽʜʩʪʝʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ; 

- 1972 ʨʽʢ: ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʾ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʦʙôʻʢʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʘʢʦʾ ʨʦʟʛʘʣʫʞʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʫʣʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ 

ʚʽʜʧʦʚʽʜʜʶ ʥʘ ʩʪʨʽʤʢʫ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʶ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʥʘ 
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ʙʽʦʩʬʝʨʫ. ʉʠʩʪʝʤʘ ʙʫʣʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʥʘ ʧʽʜʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙôʻʢʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ: ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʩʫʰʽ ʪʘ ʤʦʨʩʴʢʠʭ 

ʘʢʚʘʪʦʨʽʡ, ˇʨʫʥʪʠ, ʘ ʪʘʢʦʞ ʤʝʨʝʞʘ ʬʦʥʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʙʘʟʽ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʅʘ ʟʛʘʜʘʥʫ ʩʣʫʞʙʫ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʚʠʢʦʥʘʥʥʷ ʥʠʟʢʠ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʬʫʥʢʮʽʡ, ʷʢʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʠʣʠ ʘʨʭʽʪʝʢʪʫʨʫ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ: 

1. ʂʦʤʧʣʝʢʩʥʠʡ ʢʦʥʪʨʦʣʴ: ʤʦʥʽʪʦʨʠʥʛ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ 

ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʩʥʦʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

2. ɼʽʘʛʥʦʩʪʠʢʘ ʜʞʝʨʝʣ ʚʧʣʠʚʫ: ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʢʦʥʢʨʝʪʥʠʭ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʜʝʛʨʘʜʘʮʽʶ ʜʦʚʢʽʣʣʷ. 

3. ɺʝʨʠʬʽʢʘʮʽʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ: ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʭʠʩʪʫ ʩʝʨʝʜʦʚʠʱʘ. 

4. ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʦʧʝʨʘʪʠʚʥʘ ʪʨʘʥʩʣʷʮʽʷ ʜʘʥʠʭ 

ʜʝʨʞʘʚʥʠʤ ʽʥʩʪʠʪʫʮʽʷʤ ʱʦʜʦ ʧʦʪʦʯʥʠʭ ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʠʭ ʢʨʠʟʦʚʠʭ ʷʚʠʱ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʻʜʥʘʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ 

ʽ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʧʨʠ ʤʘʩʰʪʘʙʥʽʩʪʴ ʩʪʚʦʨʝʥʦʾ ʫ 70-ʭ ʨʦʢʘʭ ʤʝʨʝʞʽ, 

ʚʦʥʘ ʤʘʣʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʪʘ ʧʝʨʝʚʘʞʥʦ ʢʦʥʩʪʘʪʫʶʯʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʩʧʘʜʢʦʚʽʩʪʴ ʮʽʻʾ ʩʠʩʪʝʤʠ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʶʻ ʧʝʚʥʽ ʚʠʢʣʠʢʠ: ʙʽʣʴʰʽʩʪʴ 

ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʘʢʣʘʜʝʥʠʭ ʱʝ ʚ ʨʘʜʷʥʩʴʢʠʡ ʧʝʨʽʦʜ, ʧʦʪʨʝʙʫʶʪʴ ʥʝ 

ʣʠʰʝ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʥʷ, ʘ ʡ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. ɿʦʢʨʝʤʘ, ʩʫʯʘʩʥʘ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ (ʉɼʄɼ) ʚʠʤʘʛʘʻ ʧʝʨʝʭʦʜʫ ʚʽʜ ʧʨʦʩʪʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ, ʷʢʽ ʙ 

ʦʙ'ʻʜʥʫʚʘʣʠ ʚʽʜʦʤʯʽ ʤʝʨʝʞʽ ʚ ʻʜʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʋ ʩʫʯʘʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʜʝʨʞʘʚʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ ʩʠʩʪʝʤʘ, 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʘ «ʇʦʣʦʞʝʥʥʷʤ ʧʨʦ ʜʝʨʞʘʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
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ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ» (ʫ ʨʝʜʘʢʮʽʾ ʚʽʜ 08.09.2021). ʈʦʟʧʦʜʽʣ ʬʫʥʢʮʽʡ ʤʽʞ 

ʩʫʙ'ʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʴʦʾ ʛʘʣʫʟʝʚʦʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʘ ʮʽʣʴʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʥʘʛʣʷʜʫ [66, 85]. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʜʝʪʘʣʽʟʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ ʨʦʟʧʦʜʽʣʫ ʧʦʚʥʦʚʘʞʝʥʴ 

ʢʣʶʯʦʚʠʭ ʚʽʜʦʤʩʪʚ: 

1. ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʥʦʤʽʢʠ, ʜʦʚʢʽʣʣʷ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ (ʄʽʥʝʢʦʥʦʤʽʢʠ) ï ʫ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ ʮʝʡ ʦʨʛʘʥ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʜʽʡʩʥʶʶʯʠ ʥʘʛʣʷʜ ʟʘ ʷʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʪʘ 

ʟʙʝʨʝʞʝʥʥʷʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʠʥʘʤʽʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʛʨʦʝʢʦʩʠʩʪʝʤʠ ʪʘ ʣʽʩʦʚʽ ʤʘʩʠʚʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʮʽʣʽʩʥʫ ʢʘʨʪʠʥʫ ʚʧʣʠʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʝʨʞʘʚʠ. 

2. ʋʢʨʘʾʥʩʴʢʠʡ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʮʝʥʪʨ ï ʜʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ ʚ 

ʩʢʣʘʜʽ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ɼʉʅʉ), ʱʦ 

ʨʝʘʣʽʟʫʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʟʙʽʨ ʜʘʥʠʭ ʟʘ ʢʣʶʯʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ 

ʚʽʪʨʫ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʪʘ ʭʤʘʨʥʦʩʪʽ. ʇʘʨʘʣʝʣʴʥʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʱʦ ʦʭʦʧʣʶʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʨʽʚʥʷʤʠ ʪʘ ʚʠʪʨʘʪʘʤʠ ʚʦʜʠ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʦʙôʻʢʪʘʭ ʪʦʱʦ. ʆʢʨʝʤʠʤ ʢʨʠʪʠʯʥʠʤ 

ʥʘʧʨʷʤʦʤ ʜʽʷʣʴʥʦʩʪʽ ʻ ʢʦʥʪʨʦʣʴ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʬʦʥʫ, ʘʥʘʣʽʟ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ ï ʧʘʚʦʜʢʽʚ, ʩʝʣʽʚ ʪʘ 

ʣʘʚʠʥ. 

3. ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʋʢʨʘʾʥʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʟʦʥʦʶ ʚʽʜʯʫʞʝʥʥʷ 

(ɼɸɿɺ) (ʚ ʤʝʞʘʭ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ) ï ʧʨʦʚʦʜʠʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʪʝʨʠʪʦʨʽʡ, ʱʦ ʟʘʟʥʘʣʠ ʟʥʘʯʥʦʛʦ ʨʘʜʽʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. ʆʙôʻʢʪʘʤʠ ʘʥʘʣʽʟʫ ʻ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʜʞʝʨʝʣʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ, ʣʘʥʜʰʘʬʪʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ 

ʤʽʩʮʷ ʟʘʭʦʨʦʥʝʥʥʷ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʤʝʪʦʜʘʤ ʙʽʦʽʥʜʠʢʘʮʽʾ ʚ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ.  
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4. ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ (ɼʝʨʞʣʽʩʘʛʝʥʪʩʪʚʦ) 

ï ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʣʦʛʽʯʥʠʡ ʥʘʛʣʷʜ ʚ ʤʝʞʘʭ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ. ɼʽʷʣʴʥʽʩʪʴ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ, ʤʦʥʽʪʦʨʠʥʛ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʨʘʜʽʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʦʙʣʽʢ ʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʧʦʧʫʣʷʮʽʡ ʤʠʩʣʠʚʩʴʢʦʾ ʬʘʫʥʠ. 

5. ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ (ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦ) 

ï ʢʫʨʫʻ ʧʠʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [60]. 

ɿʛʽʜʥʦ ʟ ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ, ʜʝʨʞʘʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʦʜ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʯʝʨʝʟ ʯʽʪʢʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʮʝʜʫʨ, ʱʦ ʚʢʣʶʯʘʻ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʪʘ 

ʦʧʝʨʘʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘ ʪʘʢʦʞ 

ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʧʨʦʮʝʜʫʨʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʨʩʴʢʠʭ ʚʦʜ. ʆʨʛʘʥʽʟʘʮʽʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʤʝʞʘʭ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ, 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʝʪʘʧʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʙʘʩʝʡʥʦʚʦʤʫ ʧʨʠʥʮʠʧʽ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘʣʝʞʥʦ ʚʽʜ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʨʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘʫʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʟʤʽʥ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ ʤʘʩʠʚʽʚ ʚʦʜ.  

6. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʛʝʦʜʝʟʽʾ, ʢʘʨʪʦʛʨʘʬʽʾ ʪʘ 

ʢʘʜʘʩʪʨʫ (ɼʝʨʞʛʝʦʢʘʜʘʩʪʨ) ï ʩʧʨʷʤʦʚʫʻ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʤʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴʥʦʛʦ 

ʬʦʥʜʫ ʪʘ ʣʘʥʜʰʘʬʪʥʠʭ ʩʪʨʫʢʪʫʨ. ɼʦ ʢʦʣʘ ʦʙʦʚ'ʷʟʢʽʚ ʚʭʦʜʠʪʴ ʘʥʘʣʽʟ ʚʤʽʩʪʫ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʘʭ, ʚʽʜʩʪʝʞʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʰʠʭ 

ʝʢʟʦʛʝʥʥʠʭ ʷʚʠʱ. ɺʽʜʦʤʩʪʚʦ ʢʦʥʪʨʦʣʶʻ ʧʨʦʩʪʦʨʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʪʘ ʘʛʨʘʨʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ, ʩʪʘʥ ʤʝʣʽʦʨʦʚʘʥʠʭ ʫʛʽʜʴ (ʨʠʟʠʢʠ 

ʚʪʦʨʠʥʥʦʛʦ ʧʽʜʪʦʧʣʝʥʥʷ ʯʠ ʟʘʩʦʣʝʥʥʷ), ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʙʝʨʝʛʦʚʠʭ ʣʽʥʽʡ 

ʪʘ ʮʽʣʽʩʥʽʩʪʴ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. 

7. ʄʽʥʽʩʪʝʨʩʪʚʦ ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ ʪʘ ʪʝʨʠʪʦʨʽʡ ʋʢʨʘʾʥʠ (ʄʽʥʨʝʛʽʦʥ) ï 

ʢʫʨʫʻ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʢʦʤʫʥʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʜʽʡʩʥʶʻ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʩʠʩʪʝʤʘʭ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ, ʘʥʘʣʽʟʫʻ ʩʢʣʘʜ ʪʘ ʦʙʩʷʛʠ ʩʪʽʯʥʠʭ ʚʦʜ, ʱʦ 

ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʤʽʩʴʢʽ ʢʘʥʘʣʽʟʘʮʽʡʥʽ ʤʝʨʝʞʽ ʪʘ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ. ʊʘʢʦʞ 
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ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʥʝʙʝʟʧʝʯʥʦʛʦ ʧʽʜʥʷʪʪʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

(ʧʽʜʪʦʧʣʝʥʥʷ ʤʽʩʪ). 

8. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʛʝʦʣʦʛʽʾ ʪʘ ʥʘʜʨ ʋʢʨʘʾʥʠ (ɼʝʨʞʛʝʦʥʘʜʨʘ) ï 

ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʤʦʥʽʪʦʨʠʥʛʫ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʙ'ʻʢʪʘʤʠ ʥʘʛʣʷʜʫ ʻ 

ʨʝʩʫʨʩʠ ʪʘ ʩʪʘʥ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘʢʪʠʚʥʽʩʪʴ ʝʥʜʦʛʝʥʥʠʭ ʪʘ ʝʢʟʦʛʝʥʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ. ɺʽʜʦʤʩʪʚʦ 

ʧʨʦʚʦʜʠʪʴ ʛʝʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʣʘʥʜʰʘʬʪʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ 

ʧʦʰʠʨʝʥʥʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

9. ɼʝʨʞʘʚʥʝ ʢʦʩʤʽʯʥʝ ʘʛʝʥʪʩʪʚʦ (ɼʂɸ) ï ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʜʠʩʪʘʥʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ, ʘʛʝʥʪʩʪʚʦ ʚʽʜʩʪʝʞʫʻ ʪʝʧʣʦʚʽ ʘʥʦʤʘʣʽʾ, ʣʴʦʜʦʚʫ ʦʙʩʪʘʥʦʚʢʫ 

ʪʘ ʨʦʟʚʠʪʦʢ ʧʘʚʦʜʢʽʚ. ʊʘʢʦʞ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʣʦʙʘʣʴʥʠʡ ʥʘʛʣʷʜ ʟʘ ʩʝʡʩʤʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʨʘʜʽʘʮʽʡʥʠʤ ʬʦʥʦʤ ʚ ʟʦʥʘʭ ʜʠʩʣʦʢʘʮʽʾ ʩʧʝʮʧʽʜʨʦʟʜʽʣʽʚ ʪʘ 

ʢʦʥʪʨʦʣʴ ʩʠʪʫʘʮʽʾ ʫ ʥʘʚʢʦʣʦʟʝʤʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʚʢʣʶʯʘʶʯʠ ʤʦʥʽʪʦʨʠʥʛ ʧʘʜʽʥʥʷ 

ʬʨʘʛʤʝʥʪʽʚ ʢʦʩʤʽʯʥʦʾ ʪʝʭʥʽʢʠ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʩʥʫʶʯʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʫʙôʻʢʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ. ʎʽʣʽʩʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʻʜʠʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ, ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʙʘʟʠʩʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʙôʻʜʥʘʪʠ ʨʦʟʨʽʟʥʝʥʽ ʚʽʜʦʤʯʽ ʢʦʤʧʦʥʝʥʪʠ ʚ ʫʥʽʬʽʢʦʚʘʥʫ ʤʝʨʝʞʫ [33]. 

ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʽʥʪʝʛʨʘʮʽʷ ʩʫʙôʻʢʪʽʚ ʩʠʩʪʝʤʠ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʄʽʥʝʢʦʥʦʤʽʢʠ, ʤʽʩʮʝʚʽ ʜʝʨʞʘʚʥʽ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ ɸʈ ʂʨʠʤ. ʎʝʡ ʧʨʦʮʝʩ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʥʘʩʪʫʧʥʽ ʤʝʭʘʥʽʟʤʠ: 

1. ʇʨʦʛʨʘʤʥʝ ʧʣʘʥʫʚʘʥʥʷ: ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʩʮʝʚʠʭ ʧʨʦʛʨʘʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, 

ʷʢʽ ʽʥʪʝʛʨʫʶʪʴ ʧʨʦʧʦʟʠʮʽʾ ʪʘ ʧʣʘʥʠ ʦʢʨʝʤʠʭ ʩʫʙôʻʢʪʽʚ. ʆʢʨʝʤʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. 
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2. ɼʦʛʦʚʽʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ: ʫʢʣʘʜʘʥʥʷ ʙʘʛʘʪʦʩʪʦʨʦʥʥʽʭ ʫʛʦʜ ʧʨʦ 

ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʨʷʜʦʢ 

ʚʟʘʻʤʦʜʽʾ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʥʽʬʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʪʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʟʘʩʘʜʘʭ: 

1. ʅʘʫʢʦʚʘ ʻʜʥʽʩʪʴ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʽʣʴʥʠʭ ʤʝʪʦʜʠʢ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʞʝʨʝʣ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ. 

2. ʊʝʭʥʦʣʦʛʽʯʥʘ ʫʥʽʬʽʢʘʮʽʷ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ 

ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʪʦʪʘʣʴʥʘ ʮʠʬʨʦʚʽʟʘʮʽʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. 

3. ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʜʘʥʠʭ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʻʜʠʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʚʝʜʝʥʥʷ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʘʣʛʦʨʠʪʤʽʚ ʢʘʨʪʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ 

ʘʥʘʣʽʟʫ. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʥʘʧʦʚʥʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʢʣʘʜʝʥʦ ʥʘ 

ʄʽʥʝʢʦʥʦʤʽʢʠ. ɼʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʫʯʘʻʪʴʩʷ ʰʠʨʦʢʝ ʢʦʣʦ ʝʢʩʧʝʨʪʥʠʭ 

ʫʩʪʘʥʦʚ, ʟʦʢʨʝʤʘ ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʅɸɸʅ, ɼʝʨʞʘʚʥʝ 

ʢʦʩʤʽʯʥʝ ʘʛʝʥʪʩʪʚʦ, ʘ ʪʘʢʦʞ ɼʝʨʞʩʧʝʮʟʚ'ʷʟʢʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ [66, 85]. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʘʤʝ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʻʜʥʽʩʪʴ ʻ «ʩʣʘʙʢʦʶ ʣʘʥʢʦʶ» 

ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ. ʇʦʧʨʠ ʟʘʢʦʥʦʜʘʚʯʫ ʚʠʤʦʛʫ ʱʦʜʦ ʫʥʽʬʽʢʘʮʽʾ, ʥʘ ʧʨʘʢʪʠʮʽ 

ʩʫʙôʻʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝʩʫʤʽʩʥʽ ʬʦʨʤʘʪʠ ʜʘʥʠʭ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʘʩʧʦʨʪʘ ʪʝʨʠʪʦʨʽʡ ʘʙʦ ʙʘʩʝʡʥʽʚ 

ʨʽʯʦʢ. ʎʝ ʩʪʚʦʨʶʻ ʥʘʫʢʦʚʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. 

ʉʪʨʘʪʝʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʉɼʄɼ ʧʦʢʣʘʜʘʻ ʥʘ ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʦʙʦʚôʷʟʢʠ ʱʦʜʦ ʙʝʟʧʝʨʝʨʚʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʾʤ ʩʧʦʩʪʝʨʝʞʥʠʭ 

ʤʝʨʝʞ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʧʨʠʣʘʜʥʦʾ ʙʘʟʠ, ʘ ʡ ʛʣʠʙʦʢʫ 

ʫʥʽʬʽʢʘʮʽʶ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʪʘʢʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ 
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ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʙʘʥʢʽʚ ʜʘʥʠʭ, ʦʙôʻʜʥʘʥʠʭ ʫ ʻʜʠʥʫ ʢʦʤʧôʶʪʝʨʥʫ 

ʤʝʨʝʞʫ. ʊʘʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʷʢ ʘʚʪʦʥʦʤʥʫ ʨʦʙʦʪʫ ʦʢʨʝʤʠʭ 

ʚʽʜʦʤʯʠʭ ʧʽʜʩʠʩʪʝʤ, ʪʘʢ ʽ ʾʭ ʧʦʚʥʦʮʽʥʥʫ ʩʠʥʝʨʛʽʶ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʆʢʨʝʤʠʡ ʘʩʧʝʢʪ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʦʩʫʻʪʴʩʷ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʧʽʜʧʨʠʻʤʩʪʚʘ, ʯʠʷ 

ʜʽʷʣʴʥʽʩʪʴ ʯʠʥʠʪʴ ʪʝʭʥʦʛʝʥʥʠʡ ʪʠʩʢ ʥʘ ʙʽʦʩʬʝʨʫ, ʟʦʙʦʚôʷʟʘʥʽ: 

- ʟʜʽʡʩʥʶʚʘʪʠ ʩʠʩʪʝʤʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʣʘʩʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ ʪʘ ʩʪʘʥʫ 

ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ; 

- ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʙʽʨ ʪʘ ʚʝʨʠʬʽʢʘʮʽʶ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ; 

- ʙʝʟʦʧʣʘʪʥʦ ʥʘʜʘʚʘʪʠ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʝʨʞʘʚʥʠʤ ʦʨʛʘʥʘʤ ʜʣʷ ʾʾ 

ʧʦʜʘʣʴʰʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ. 

ʇʨʘʚʦʚʠʡ ʨʝʞʠʤ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʝʛʫʣʶʻʪʴʩʷ ʯʠʥʥʠʤ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʤʝʞʘʭ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʘʙʦ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, ʻ ʙʘʟʠʩʦʤ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʆʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʪʘ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ 

ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʨʝʩʫʨʩʽʚ ʙʝʟʢʦʰʪʦʚʥʦ ʟʛʽʜʥʦ ʟ ʫʩʪʘʥʦʚʣʝʥʠʤʠ 

ʨʝʛʣʘʤʝʥʪʘʤʠ. ɺʦʜʥʦʯʘʩ ʥʘʜʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʟʘʧʠʪʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʧʣʘʪʥʽʡ 

ʦʩʥʦʚʽ, ʷʢʱʦ ʽʥʰʝ ʥʝ ʦʙʫʤʦʚʣʝʥʦ ʜʚʦʩʪʦʨʦʥʥʽʤʠ ʫʛʦʜʘʤʠ [33, 35]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉɼʄɼ ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʦʪʠʨʴʦʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʥʮʠʧʘʭ: 

1. ʂʦʤʧʣʝʢʩʥʽʩʪʴ: ʨʝʘʣʽʟʘʮʽʷ ʫʟʛʦʜʞʝʥʠʭ ʧʨʦʛʨʘʤ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʫʩʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ. 

2. ʉʠʥʭʨʦʥʥʽʩʪʴ: ʦʜʥʦʯʘʩʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʣʘʥʦʢ 

ʩʧʦʩʪʝʨʝʞʥʦʾ ʤʝʨʝʞʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʣʝʚʘʥʪʥʦʛʦ ʟʨʽʟʫ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ. 

3. ʉʠʩʪʝʤʘʪʠʯʥʽʩʪʴ: ʨʝʛʫʣʷʨʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʪʘ 

ʪʝʭʥʦʛʝʥʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʜʠʥʘʤʽʯʥʽ ʪʨʝʥʜʠ. 
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4. ʄʝʪʝʦʨʦʣʦʛʽʯʥʘ ʫʟʛʦʜʞʝʥʽʩʪʴ: ʢʦʦʨʜʠʥʘʮʽʷ ʪʝʨʤʽʥʽʚ ʧʨʦʚʝʜʝʥʥʷ 

ʟʘʤʽʨʽʚ ʽʟ ʪʠʧʦʚʠʤʠ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʮʠʢʣʘʤʠ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʭʠʙʦʢ, 

ʩʧʨʠʯʠʥʝʥʠʭ ʩʝʟʦʥʥʠʤʠ ʯʠ ʧʦʛʦʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ɺʦʜʥʦʯʘʩ, ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ (ʆɺɼ) ʻ ʢʣʶʯʦʚʠʤ ʧʨʝʚʝʥʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʨʠʟʠʢʠ ʱʝ ʥʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘʫʢʦʚʦʤʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʟʤʽʥ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ ʟ ʾʭ 

ʧʦʤ'ʷʢʰʝʥʥʷ. ʗʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʆɺɼ ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʦʩʪʫʧʥʦʩʪʽ ʘʢʪʫʘʣʴʥʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʬʦʥʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 

ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʚʠʩʥʦʚʢʽʚ ʟ ʦʮʽʥʢʠ ʚʧʣʠʚʫ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘʢʦʥʦʜʘʚʯʘ ʙʘʟʘ ʋʢʨʘʾʥʠ ʜʝʢʣʘʨʫʻ 

ʩʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ʇʨʦʪʝ ʢʣʶʯʦʚʠʤ 

ʚʠʢʣʠʢʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʚʽʜ ʜʝʢʣʘʨʘʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʦ ʨʝʘʣʴʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ ɯʊ-ʨʽʰʝʥʴ. ʎʝ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʙʫʜʦʚʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ 

[39, 85, 90, 92]. 

 

1.3. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ 

 

1.3.1. ʇʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʗʢ ʟʘʟʥʘʯʘʣʦʩ,̫ ʚʠʭʽʜʥʦʶ ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʥʮʝʧʮʽʾ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, 

ʧʨʠʩʚʷʯʝʥʠʭ ʧʠʪʘʥʥʷʤ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻʜʠʥʦʛʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʾʭ ʨʦʟʨʦʙʣʝʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʢʦʥʮʝʧʮʽʷ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ 
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ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʇʦʨʷʜ ʽʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ, ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʥʘʷʚʥʽ 

ʧʨʠʢʣʘʜʠ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʨʦʙʣʝʤ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. ʊʘʢ, ʫ ʂʘʥʘʜʽ ʫ ʚʝʨʝʩʥʽ 2001 

ʨʦʢʫ ʟ ʽʥʽʮʽʘʪʠʚʠ ʥʠʟʢʠ ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʙʫʣʦ 

ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʧʽʣʦʪʥʠʡ ʧʨʦʻʢʪ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʧʦʪʨʝʙʠ ʛʨʦʤʘʜʠ [87]. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʮʽʣʝʡ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʻʢʪʫ ʚʠʟʥʘʯʝʥʦ: 

ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʘʧʨʦʙʘʮʽʶ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʧʨʘʢʪʠʢ ʟʘʣʫʯʝʥʥʷ ʯʣʝʥʽʚ 

ʛʨʦʤʘʜʠ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ; ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʛʨʦʤʘʜʠ ʜʦ ʟʙʠʨʘʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ; ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʩʥʦʚʠ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʣʽʪʠʢʠ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʫ ʢʦʥʪʝʢʩʪʽ 

ʧʦʩʪʫʧʦʚʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʜʝʤʦʢʨʘʪʠʯʥʠʭ ʽʥʩʪʠʪʫʪʽʚ, ʜʝʜʘʣʽ ʰʠʨʰʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʚʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʨʷʜʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʟ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʫʯʘʩʪʽ ʛʨʦʤʘʜʷʥ 

ʫ ʧʨʦʮʝʩʘʭ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʧʫʙʣʽʯʥʦʾ ʚʣʘʜʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʜʝʤʦʢʨʘʪʠʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʻ ʥʦʚʠʤ ʷʚʠʱʝʤ 

ʽ ʤʘʻ ʫʩʪʘʣʝʥʫ ʧʨʘʢʪʠʢʫ ʚ ʨʦʟʚʠʥʝʥʠʭ ʜʝʨʞʘʚʘʭ. ʊʘʢ, ʫ ʧʫʙʣʽʢʘʮʽʾ Center for 

Technology in Government ʧʨʠ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʰʪʘʪʫ ʅʴʶ-ʁʦʨʢ ʚ 

ʆʣʙʘʥʽ ʥʘʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʪʨʘʢʪʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʨʷʜʫʚʘʥʥʷ (e-government) [98]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [39] ʜʝʪʘʣʴʥʦ ʨʦʟʢʨʠʪʦ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʪʘ ʤʦʜʝʣʽ 

ʚʟʘʻʤʦʜʽʾ ʚ ʩʠʩʪʝʤʘʭ e-government, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʢʦʥʮʝʧʮʽʾ 

ʝʣʝʢʪʨʦʥʥʦʾ ʜʝʤʦʢʨʘʪʽʾ (e-democracy). ʆʩʪʘʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ, 
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ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʛʨʦʤʘʜʷʥʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʚʦʾ ʧʨʘʚʘ ʪʘ ʦʙʦʚôʷʟʢʠ ʚ ʫʤʦʚʘʭ 

ʩʫʩʧʽʣʴʩʪʚʘ ʟʥʘʥʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʩʪʦʨʦʚʠʭ ʽ ʯʘʩʦʚʠʭ ʦʙʤʝʞʝʥʴ. ɺ ʤʝʞʘʭ 

ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʛʨʦʤʘʜʷʥʠ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʧʨʦʮʝʩʽʚ ʦʙʛʦʚʦʨʝʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ 

ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʚʣʘʜʠ. ʇʨʠ ʮʴʦʤʫ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ 

ʦʙʛʦʚʦʨʝʥʴ ʜʦ ʨʝʘʣʴʥʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʜʦʩʪʫʧʫ 

ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʧʠʪʫʚʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʤʘʪʠʯʥʠʭ ʩʧʽʣʴʥʦʪ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʽʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʣʝʞʥʠʭ ʩʠʩʪʝʤ ʘʨʭʽʚʫʚʘʥʥʷ ʡ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʜʝʤʦʢʨʘʪʽʾ ʻ ʚʨʘʭʫʚʘʥʥʷ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫʯʘʩʪʽ ʛʨʦʤʘʜʷʥ ʫ ʧʨʦʮʝʩʘʭ ʧʫʙʣʽʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ. ʋ ʨʦʙʦʪʽ [105] ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʝʤʦʮʽʡʥʘ ʩʢʣʘʜʦʚʘ ʫ ʧʨʦʮʝʩʽ 

ʧʦʜʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʚʝʨʥʝʥʴ ʽ ʚʠʩʣʦʚʣʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʧʦʟʠʮʽʾ ʚʽʜʽʛʨʘʻ ʥʝ 

ʤʝʥʰ ʟʥʘʯʫʱʫ ʨʦʣʴ, ʥʽʞ ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʨʘʮʽʦʥʘʣʴʥʽ ʘʨʛʫʤʝʥʪʠ. ʊʘʢʘ ʝʤʦʮʽʡʥʘ 

ʟʘʣʫʯʝʥʽʩʪʴ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʫʚʘʛʠ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʜʦ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ ʽ 

ʤʦʞʝ ʧʨʠʩʢʦʨʶʚʘʪʠ ʧʨʦʮʝʩʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʛʨʦʤʘʜʩʴʢʽʩʪʶ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʬʝʨ, ʫ ʷʢʠʭ ʫʯʘʩʪʴ ʛʨʦʤʘʜʷʥ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ, 

ʻ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʡ ʽʟ 

ʧʽʜʚʠʱʝʥʠʤ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ, ʚʧʣʠʚ ʛʨʦʤʘʜʩʴʢʦʩʪʽ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʝʢʦʣʦʛʽʯʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚʠʩʪʫʧʘʻ 

ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʜʝʤʦʢʨʘʪʽʾ. ʋ ʨʦʙʦʪʽ [133] ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʷʥ ʜʦ ʧʨʠʡʥʷʪʪʷ ʣʦʢʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʪʝʥʮʽʘʣ ʛʨʦʤʘʜʩʴʢʦʾ ʫʯʘʩʪʽ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʚʨʷʜʫʚʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʫ ʜʦʩʣʽʜʞʝʥʥʽ [126], ʷʢʘ ʦʭʦʧʣʶʻ ʩʫʢʫʧʥʽʩʪʴ 

ʚʽʜʥʦʩʠʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʜʝʨʞʘʚʥʠʤʠ ʽ ʥʝʜʝʨʞʘʚʥʠʤʠ 
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ʽʥʩʪʠʪʫʮʽʷʤʠ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʮʝʜʫʨʠ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʽ ʜʦʤʦʚʣʝʥʦʩʪʽ, ʚ 

ʤʝʞʘʭ ʷʢʠʭ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚʣʘʜʥʽ ʧʦʚʥʦʚʘʞʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʽʜ ʯʘʩ 

ʧʨʠʡʥʷʪʪʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʥʘʛʦʣʦʰʫʻʪʴʩʷ, ʱʦ ʧʦʨʷʜ ʟ 

ʘʥʘʣʽʟʦʤ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʛʨʦʤʘʜʷʥ ʷʢ ʘʢʪʠʚʥʠʭ ʩʫʙôʻʢʪʽʚ, ʟʜʘʪʥʠʭ ʙʨʘʪʠ ʥʘ 

ʩʝʙʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʽ ʽʥʽʮʽʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʻʢʪʠ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ. 

ʋ ʨʦʙʦʪʽ [128] ʫʟʘʛʘʣʴʥʝʥʦ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʧʣʘʪʬʦʨʤʠ ASEM (Asiaï

Europe Meeting) ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʷʢ ʝʣʝʤʝʥʪʫ ʥʘʣʝʞʥʦʛʦ 

ʚʨʷʜʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʙʽʣʽʟʘʮʽʾ ʛʨʦʤʘʜʷʥ, ʟʦʢʨʝʤʘ ʫ 

ʚʠʨʽʰʝʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʚ ʜʝʤʦʢʨʘʪʠʯʥʠʭ ʢʨʘʾʥʘʭ ʪʘʢʦʞ 

ʧʨʠʜʽʣʷʶʪʴ ʟʘʢʦʥʦʜʘʚʯʠʤ ʘʩʧʝʢʪʘʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʥʘ ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʥʦʨʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʧʦʚʥʦʚʘʞʝʥʴ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʽ 

ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʢʪʠʚʥʦ 

ʧʦʰʠʨʶʶʪʴʩʷ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʟʘʣʫʯʝʥʦʩʪʽ ʛʨʦʤʘʜʷʥ ʜʦ ʧʨʦʮʝʩʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ [99]. 

ʋ ʜʞʝʨʝʣʽ [114] ʥʘʚʝʜʝʥʦ ʨʦʟôʷʩʥʝʥʥʷ ʜʣʷ ʛʨʦʤʘʜʷʥ ʱʦʜʦ ʧʨʘʚʦʚʠʭ 

ʘʩʧʝʢʪʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʦʨʛʘʥʘʤʠ ʧʫʙʣʽʯʥʦʾ ʚʣʘʜʠ, ʧʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥʷʤ ʘʢʪʠʚʽʟʘʮʽʾ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʚôʷʟʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʘʭʠʩʪʫ ʚʣʘʩʥʠʭ 

ʧʨʘʚ. ʇʨʦʮʝʩʠ ʜʝʤʦʢʨʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʚ ʋʢʨʘʾʥʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʫʨʷʜʫʚʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʊʘʢ, ʫ 

ʨʦʙʦʪʽ [124] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʦʮʝʩʠ ʦʧʨʘʮʶʚʘʥʥʷ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʚ ʦʙʣʘʩʥʽʡ 

ʜʝʨʞʘʚʥʽʡ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʪʘ ʦʢʨʝʩʣʝʥʦ ʥʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʦʙʦʪʠ 

ʟʽ ʟʚʝʨʥʝʥʥʷʤʠ ʛʨʦʤʘʜʷʥ. ɸʚʪʦʨ ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʨʷʜʫ ʪʘ ʧʨʦʧʦʥʫʻ ʰʣʷʭʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ 

«ʟʚʝʨʥʝʥʥʷ ʛʨʦʤʘʜʷʥ» ʷʢ ʦʜʥʦʛʦ ʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʫʨʷʜʫʚʘʥʥʷ. 
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ʋ ʩʪʘʪʪʽ [123] ʨʦʟʢʨʠʪʦ ʤʝʭʘʥʽʟʤ ʨʦʟʛʣʷʜʫ ʝʣʝʢʪʨʦʥʥʠʭ ʟʚʝʨʥʝʥʴ 

ʛʨʦʤʘʜʷʥ ʥʘ ʦʩʥʦʚʽ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʋʧʦʚʥʦʚʘʞʝʥʦʛʦ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ 

ʋʢʨʘʾʥʠ ʟ ʧʨʘʚ ʣʶʜʠʥʠ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʧʦʪʝʥʮʽʘʣ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʨʦʤʘʜʷʥʘʤʠ ʽ 

ʜʝʨʞʘʚʥʠʤʠ ʽʥʩʪʠʪʫʮʽʷʤʠ. ɺʦʜʥʦʯʘʩ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʪʘ ʘʢʪʫʘʣʴʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʜʦ ʜʘʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ [79]. ʌʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ ʮʽʣʽʩʥʘ ʩʠʩʪʝʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʩʪʫʧʫ ʛʨʦʤʘʜʷʥ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ, ʥʘʜʘʥʥʷ ʛʨʦʤʘʜʷʥʘʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʟʦʢʨʝʤʘ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʡ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʤʫʥʽʮʠʧʘʣʴʥʦʤʫ ʨʽʚʥʽ. ɺʽʜʢʨʠʪʽʩʪʴ ʽ 

ʜʦʩʪʫʧʥʽʩʪʴ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʟʦʨʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʜʦ 

ʧʨʦʮʝʩʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʂʨʽʤ ʪʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʡʤʘʥʥʷ, ʨʝʻʩʪʨʘʮʽʾ ʪʘ 

ʦʧʨʘʮʶʚʘʥʥʷ ʟʚʝʨʥʝʥʴ ʛʨʦʤʘʜʷʥ ʜʦ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟ 

ʧʠʪʘʥʴ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʥʫʻ ʚʘʞʣʠʚʫ ʧʨʦʩʚʽʪʥʠʮʴʢʫ ʬʫʥʢʮʽʶ. ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚ 

ʨʦʙʦʪʽ [107], ʨʦʟʛʣʷʜ ʪʘʢʠʭ ʟʚʝʨʥʝʥʴ ʽ ʥʘʣʝʞʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʠʭ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

ʆʪʞʝ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʨʝʻʩʪʨʘʮʽʾ ʟʚʝʨʥʝʥʴ ʛʨʦʤʘʜʷʥ ʱʦʜʦ 

ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʚʣʘʜʠ. ɰʾ ʟʥʘʯʫʱʽʩʪʴ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʫ ʧʦʩʠʣʝʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʘ ʡ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʘʢʪʠʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ ʯʣʝʥʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʪʘ ʧʽʜʚʠʱʝʥʥʽ 

ʨʽʚʥʷ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 
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1.3.2. ʇʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʇʠʪʘʥʥʷ ʧʦʙʫʜʦʚʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ 

(ɯɸʉ) ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʡʤʘʶʪʴ ʯʽʣʴʥʝ ʤʽʩʮʝ ʚ 

ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʜʠʩʢʫʩʽʾ. ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ ʧʨʘʮʽ [97], ʚ ʫʤʦʚʘʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʚʩʽʭ ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥʷʭ ï ʚʽʜ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʜʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ð ʩʘʤʝ ʷʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʻ ʜʝʪʝʨʤʽʥʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ. ɸʚʪʦʨʘʤʠ ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɻɯʉ) ʫ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʘ ʡ ʦʧʝʨʘʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ 

ʨʠʟʠʢʠ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʥʘ ʨʽʚʥʽ 

ʦʙʣʘʩʪʝʡ ʪʘ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʽʚ. 

ʋ ʥʘʫʢʦʚʦʤʫ ʜʦʨʦʙʢʫ [3] ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʘʨʭʽʪʝʢʪʫʨʫ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʤʝʨʝʞ, ʚʠʟʥʘʯʘʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʪʦʯʢʠ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʪʘ ʨʘʮʽʦʥʘʣʽʟʫʚʘʪʠ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ (ʥʘ ʧʨʠʢʣʘʜʽ ʩʠʩʪʝʤʠ 

«AnalIT»). ʉʭʦʞʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʚʝʢʪʦʨ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʚ ʨʦʙʦʪʽ [42], ʜʝ 

ʦʧʠʩʘʥʦ ʩʠʩʪʝʤʫ «Elfintest», ʬʫʥʢʮʽʦʥʘʣ ʷʢʦʾ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ 

ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʩʪʘʥʽ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʤʝʞʘʭ ʨʦʟʛʘʣʫʞʝʥʠʭ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ. 

ɸʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʩʥʫʶʯʠʭ ʥʘʧʨʘʮʶʚʘʥʴ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʨʦʟʨʦʙʦʢ ʤʘʶʪʴ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ 

ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʦʥʠ ʧʝʨʝʚʘʞʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʘʙʦ ʚʠʨʽʰʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʙʝʟ 

ʥʘʣʝʞʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ ʥʘ ʨʽʚʥʽ 

ʮʽʣʽʩʥʠʭ ʛʝʦʩʠʩʪʝʤ. 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʩʦʙʣʠʚʠʡ ʘʢʮʝʥʪ ʙʫʜʝ ʟʨʦʙʣʝʥʦ ʥʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʮʝʡ ʢʦʤʧʦʥʝʥʪ ʙʽʦʩʬʝʨʠ ʻ ʥʘʡʙʽʣʴʰ 
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ʜʠʥʘʤʽʯʥʠʤ ʽ ʪʘʢʠʤ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ 

ʤʘʩʰʪʘʙʘʭ ʨʝʛʽʦʥʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʥʘʰʘ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ 

ʥʘ ʧʦʜʦʣʘʥʥʷ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʽ ʜʘʥʠʭ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʮʽʣʽʩʥʦʾ ʤʦʜʝʣʽ ɯɸʉ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʷʢʘ ʙ ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʝʢʦʮʝʥʪʨʠʯʥʦʛʦ 

(ʟʙʝʨʝʞʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ) ʪʘ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʦʛʦ 

(ʟʘʭʠʩʪ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ) ʧʽʜʭʦʜʽʚ. 

ʅʘʫʢʦʚʠʡ ʧʦʰʫʢ ʚ ʤʝʞʘʭ ʜʠʩʝʨʪʘʮʽʾ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʽ 

ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʙʘʟʠʩʫ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʥʝ 

ʧʨʦʩʪʦ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʟʙʦʨʫ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʨʦʟʨʦʙʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʥʘʜʙʫʜʦʚʠ, ʟʜʘʪʥʦʾ: 

- ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʝʜʠʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʤʽʞ ʨʽʟʥʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʨʘʡʦʥʘʤʠ ʦʙʣʘʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ; 

- ̔ ʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʨʠʪʠʯʥʽ ʟʦʥʠ ʚʧʣʠʚʫ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʟʣʽʚ ʥʘ 

ʦʩʥʦʚʽ ʧʦʻʜʥʘʥʥʷ ʜʘʥʠʭ ɻɯʉ ʪʘ ʧʨʦʩʪʦʨʦʚʠʭ ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ; 

- ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʨʽʚʥʽ 

ʦʙʣʘʩʥʠʭ ʜʝʨʞʘʚʥʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ 

ʙʽʦʪʠ ʪʘ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʟʛʘʜʘʥʠʭ ʚʠʱʝ ʧʨʘʮʴ ʷʢ 

ʪʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ, ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʦʟʨʦʙʢʫ 

ʫʥʽʬʽʢʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʽʥʪʝʛʨʫʚʘʪʠ ʨʦʟʨʽʟʥʝʥʽ 

ʨʝʛʽʦʥʘʣʴʥʽ ʧʦʩʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʻʜʠʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʙʣʘʩʪʶ. 

 

1.3.3. ʇʨʠʥʮʠʧʠ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʦʥʽʪʦʨʠʥʛʫ 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʤʦʥʽʪʦʨʠʥʛʦʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʩʪʨʘʪʝʛʽʡ, ʩʴʦʛʦʜʥʽ 

ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽ ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʘʨʭʽʪʝʢʪʫʨʠ. ɺʦʥʠ 

ʚʢʣʶʯʘʶʪʴ ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʧʦʣʴʦʚʠʭ 
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ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʧʣʘʪʬʦʨʤʠ, ʘ ʪʘʢʦʞ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ), ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ 

ʥʘ ʦʧʝʨʘʪʠʚʥʝ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ ʥʽʚʝʣʶʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʢʨʠʪʠʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʩʠʪʫʘʮʽʡ [135]. 

ʗʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʽ [112], ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʉʇʇʈ ʫ ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʣʘʜʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʎʝ, ʩʚʦʻʶ ʯʝʨʛʦʶ, 

ʚʠʤʘʛʘʻ ʽʥʪʝʛʨʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʪʘ ʛʘʨʘʥʪʫʶʪʴ ʜʦʪʨʠʤʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʯʘʩʦʚʠʭ ʨʝʛʣʘʤʝʥʪʽʚ (ʜʝʜʣʘʡʥʽʚ) ʧʨʠ ʨʝʘʛʫʚʘʥʥʽ ʥʘ ʟʘʛʨʦʟʠ. 

ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ [111] ʘʚʪʦʨʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʝʪʘʣʦʥʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ ʽʥʪʝʛʨʦʚʘʥʦʾ ʉʇʇʈ. ʇʨʦʪʝ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʧʠʩ ʮʽʻʾ 

ʘʨʭʽʪʝʢʪʫʨʠ ʚʠʢʦʥʘʥʦ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʩʫʚʦʨʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ʎʝ 

ʩʪʚʦʨʶʻ ʧʝʚʥʽ ʙʘʨ'ʻʨʠ ʜʣʷ ʾʾ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʦʙʤʝʞʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʘʣʴʥʦʾ ʚʝʨʠʬʽʢʘʮʽʾ, ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʧʽʜ 

ʩʧʝʮʠʬʽʯʥʽ ʧʦʪʨʝʙʠ ʢʦʥʢʨʝʪʥʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʚ ʨʦʙʦʪʽ [111] ʧʨʠʜʽʣʝʥʦ ʪʦʤʫ, ʱʦ ʩʫʯʘʩʥʽ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʘʥʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ (ʩʠʩʪʝʤʠ ʢʣʘʩʫ EMEWD) ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʦʙʨʦʙʢʠ 

ʢʦʣʦʩʘʣʴʥʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ (Big Data), ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʤʝʨʝʞʘʤʠ ʜʘʪʯʠʢʽʚ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɺ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʯʦʪʠʨʴʦʭ ʪʝʭʥʦʣʦʛʽʡ ʙʘʟ ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʩʭʦʚʠʱʘ ʜʣʷ ʩʠʩʪʝʤ EMEWD: 

- MongoDB (ʜʦʢʫʤʝʥʪʦʦʨʽʻʥʪʦʚʘʥʘ ɹɼ); 

- PostgreSQL (ʢʣʘʩʠʯʥʘ ʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ); 

- Redis (ʰʚʠʜʢʝ ʩʭʦʚʠʱʝ ʪʠʧʫ «ʢʣʶʯ-ʟʥʘʯʝʥʥʷ»); 

- InfluxDB (ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ ʯʘʩʦʚʠʭ ʨʷʜʽʚ). 

ɸʚʪʦʨʘʤ ʚʜʘʣʦʩʷ ʟôʷʩʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʧʦʩʦʙʠ ʨʝʘʣʽʟʘʮʽʾ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 

ʜʣʷ ʢʦʞʥʦʾ ʤʦʜʝʣʽ, ʚʠʟʥʘʯʠʪʠ ʛʨʘʥʠʯʥʽ ʦʙʩʷʛʠ ʦʧʝʨʘʪʠʚʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʷʚʠʪʠ 
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ʢʨʠʪʠʯʥʽ ʦʙʤʝʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ. 

ɯʥʥʦʚʘʮʽʡʥʠʡ ʚʝʢʪʦʨ ʨʦʟʚʠʪʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʨʦʙʦʪʽ [118], ʜʝ 

ʦʧʠʩʫʻʪʴʩʷ ʧʣʘʪʬʦʨʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʙʘʟʽ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ Big Data. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʽʜʪʚʝʨʜʞʫʻ ʩʚʦʶ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʚʜʷʢʠ ʛʥʫʯʢʦʩʪʽ ʪʘ ʚʠʩʦʢʽʡ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ. ʎʷ ʜʫʤʢʘ 

ʜʽʩʪʘʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽ ʚ ʨʦʙʦʪʽ [129], ʜʝ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʩʠʥʝʨʛʽʷ 

ʪʝʭʥʦʣʦʛʽʡ Big Data, ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʦʙʯʠʩʣʝʥʴ 

(HPC) ʚʽʜʢʨʠʚʘʻ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʥʘʫʢʦʤʽʩʪʢʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

ɼʦʜʘʪʢʦʚʠʡ ʘʩʧʝʢʪ ʩʝʤʘʥʪʠʟʘʮʽʾ ʜʘʥʠʭ ʨʦʟʛʣʷʥʫʪʦ ʫ ʜʦʩʣʽʜʞʝʥʥʽ [136], ʜʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʨʽʯʢʦʚʠʭ ʚʦʜ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ: 

1. ʌʦʨʤʘʣʽʟʫʚʘʪʠ ʩʝʤʘʥʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʚʦʜʠ. 

2. ɺʩʪʘʥʦʚʠʪʠ ʣʦʛʽʯʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʢʦʥʮʝʧʮʽʷʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

3. ɿʘʙʝʟʧʝʯʠʪʠ ʟʤʽʩʪʦʚʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʦʻʜʥʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʦʮʽʥʶʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʫ, ʦʙˇʨʫʥʪʦʚʘʥʫ ʪʘ 

ʥʝʩʫʧʝʨʝʯʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʤʝʞʘʭ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʠʪʘʥʥʷʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʦʙʨʦʙʢʠ ʩʧʝʮʠʬʽʯʥʠʭ ʜʘʥʠʭ ʧʨʠʩʚʷʯʝʥʘ ʨʦʙʦʪʘ 

[58], ʜʝ ʦʧʠʩʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ Groundwater Spatiotemporal Data 

Analysis Tool (GWSDAT). ɼʘʥʠʡ ʟʘʩʽʙ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʫ 

ʤʦʜʝʣʴ ʜʣʷ ʘʜʝʢʚʘʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ 

ï ʟʦʢʨʝʤʘ, ʜʠʥʘʤʽʢʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʝʯʦʚʠʥ ʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜʘʭ ʫ ʯʘʩʦʚʦʤʫ ʪʘ 

ʧʨʦʩʪʦʨʦʚʦʤʫ ʨʦʟʨʽʟʘʭ. 

ɻʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʠ ʘʜʘʧʪʦʚʘʥʠʡ ʜʣʷ ʰʚʠʜʢʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʘʥʘʣʽʟʫ ʪʨʝʥʜʽʚ ʪʘ ʩʧʨʦʱʝʥʦʾ ʛʝʥʝʨʘʮʽʾ ʟʚʽʪʽʚ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ 

ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ. ʈʘʟʦʤ ʟ ʪʠʤ, ʘʚʪʦʨʠ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠʚʫ 

ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʧʨʦʙʣʝʤʫ: ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʝʢʦʣʦʛʽʯʥʠʭ 
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ʨʽʰʝʥʴ (EDSS) ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʫʟʴʢʝ ʢʦʣʦ ʬʘʭʽʚʮʽʚ (ʥʘʫʢʦʚʮʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʝʢʩʧʝʨʪʽʚ). ʎʝ ʬʘʢʪʠʯʥʦ ʫʩʫʚʘʻ ʧʝʨʝʩʽʯʥʠʭ ʛʨʦʤʘʜʷʥ ʪʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ ʚʽʜ 

ʧʨʦʮʝʩʫ ʥʘʜʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʣʦʛʽʯʥʫ 

ʧʦʣʽʪʠʢʫ. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʮʴʦʛʦ ʙʘʨ'ʻʨʫ ʚ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘ 

ʦʩʥʦʚʘ ʨʦʟʨʦʙʢʠ EDSS, ʷʢʘ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʽ ʽʻʨʘʨʭʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. ʆʜʥʘʢ, ʧʦʧʨʠ ʧʨʦʛʨʝʩʠʚʥʽʩʪʴ ʧʽʜʭʦʜʫ, ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʽʜʩʫʪʥʻ ʬʦʨʤʘʣʽʟʦʚʘʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ 

ʩʠʩʪʝʤʠ, ʟʜʘʪʥʦʾ ʥʘʜʘʚʘʪʠ ʧʦʜʽʙʥʽ ʩʝʨʚʽʩʠ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ. 

ʇʨʦʚʝʜʝʥʠʡ ʦʛʣʷʜ ʧʽʜʪʚʝʨʜʞʫʻ ʢʨʠʪʠʯʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ 

ʩʫʯʘʩʥʠʭ ʧʨʠʥʮʠʧʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ, ʛʣʠʙʦʢʫ ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʚʩʝʙʽʯʥʠʡ ʘʥʘʣʽʟ 

ʨʽʟʥʦʨʽʜʥʠʭ ʧʦʪʦʢʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʝʢʦʩʠʩʪʝʤʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ, ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ 

ʧʦʚʥʽʩʪʶ ʨʦʟʚ'ʷʟʘʥʠʤʠ ʪʘʢʽ ʢʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ: 

1. ʈʦʟʨʦʙʢʘ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ï ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʉʇʇʈ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚ 

ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

2. ʌʦʨʤʘʣʽʟʘʮʽʷ ʙʘʟʠʩʫ ï ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʚʦʨʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ 

ʩʢʣʘʜʫ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʟʚ'ʷʟʢʽʚ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. 

3. ʄʦʜʝʣʶʚʘʥʥʷ ʢʨʠʪʠʯʥʠʭ ʩʪʘʥʽʚ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʨʠʪʠʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʘ ʙʫʣʘ ʙ ʘʜʘʧʪʠʚʥʦʶ ʜʦ ʨʽʟʥʠʭ 

ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʪʝʦʨʝʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʝʢʦʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʻ 

ʧʨʽʦʨʠʪʝʪʥʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. 
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1.4. ʄʝʪʦʜʠʢʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʢʨʠʪʝʨʽʾ ʾʭ ʚʠʙʦʨʫ 

ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʻ ʥʘʡʙʽʣʴʰ ʤʦʙʽʣʴʥʠʤ ʽ ʯʫʪʣʠʚʠʤ ʜʦ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ ʢʦʤʧʦʥʝʥʪʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʟʘʚʜʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, 

ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʘʝʨʦʛʝʥʥʠʡ ʰʣʷʭ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʻ 

ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʠʤ ʟʘ ʦʭʦʧʣʝʥʥʷʤ ʪʝʨʠʪʦʨʽʾ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʪʦʯʥʽʩʪʶ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʘ ʡ, ʧʝʨʰ ʟʘ ʚʩʝ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʶ ʤʝʨʝʞʽ 

ʩʧʦʩʪʝʨʝʞʥʠʭ ʧʫʥʢʪʽʚ. ʇʨʦʙʣʝʤʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʦʩʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʩʢʣʘʜʥʠʤ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʣʝʞʠʪʴ ʥʘ ʧʝʨʝʪʠʥʽ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʝʪʝʦʨʦʣʦʛʽʾ, ʝʢʦʣʦʛʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ ʪʘ ʪʝʦʨʽʾ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʤʽʱʝʥʥʷ 

ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʚʠʩʦʢʦʶ ʜʠʥʘʤʽʯʥʽʩʪʶ ʧʦʚʽʪʨʷʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʦʜʥʠʭ ʯʠ ˇʨʫʥʪʦʚʠʭ ʦʙ'ʻʢʪʽʚ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʚʠʜʢʦʶ ʟʤʽʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ɿʈ), 

ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʽʥʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʣʘʥʜʰʘʬʪʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʛʽʦʥʫ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ. 

ʌʨʘʛʤʝʥʪʘʨʥʝ ʘʙʦ ʭʘʦʪʠʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʧʦʩʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʚʠʢʨʠʚʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ: ʘʙʦ ʜʦ ʥʝʜʦʦʮʽʥʢʠ ʨʝʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ 

(«ʩʣʽʧʽ ʟʦʥʠ»), ʘʙʦ ʜʦ ʥʝʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʜʫʙʣʶʚʘʥʥʷ ʜʘʥʠʭ ʫ ʨʘʡʦʥʘʭ ʟ 

ʽʜʝʥʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʉʫʯʘʩʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʤʝʨʝʞʽ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʽ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʪʨʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʘʩʧʝʢʪʠ: 
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1. ʊʝʭʥʦʛʝʥʥʠʡ ʣʘʥʜʰʘʬʪ: ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʫʟʣʽʚ, ʱʽʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ. 

2. ɻʝʦʬʽʟʠʯʥʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ: ʧʘʥʽʚʥʽ ʥʘʧʨʷʤʢʠ ʚʽʪʨʽʚ (ʨʦʟʘ 

ʚʽʪʨʽʚ), ʯʘʩʪʦʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʥʚʝʨʩʽʡ, ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ, ʱʦ ʤʦʞʫʪʴ 

ʩʧʨʠʷʪʠ ʥʘʢʦʧʠʯʝʥʥʶ ʘʙʦ ʨʦʟʩʽʶʚʘʥʥʶ ʜʦʤʽʰʦʢ. 

3. ʉʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʘ ʚʨʘʟʣʠʚʽʩʪʴ: ʱʽʣʴʥʽʩʪʴ ʨʦʟʩʝʣʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ ʪʘ ʦʙ'ʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ. 

ʂʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʦʭʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʜʦ ʛʥʫʯʢʠʭ ʤʦʜʝʣʝʡ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴ ʜʘʥʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʦʟʨʦʙʢʘ ʫʥʽʬʽʢʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʨʝʣʝʚʘʥʪʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʟʜʘʪʥʦʾ ʩʣʫʛʫʚʘʪʠ ʥʘʜʽʡʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʙʣʘʩʪʽ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʱʦ ʚʧʨʦʚʘʜʞʫʻ ʥʦʚʫ ʬʽʣʦʩʦʬʽʶ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʋʢʨʘʾʥʽ, ʻ ʇʦʩʪʘʥʦʚʘ ʂʄʋ ʚʽʜ 14 ʩʝʨʧʥʷ 2019 ʨ. ˉ 

827 «ɼʝʷʢʽ ʧʠʪʘʥʥʷ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ» [65]. ʎʝʡ ʘʢʪ ʬʘʢʪʠʯʥʦ ʟʘʧʦʯʘʪʢʫʚʘʚ ʧʝʨʝʭʽʜ ʜʦ 

ʻʚʨʦʧʝʡʩʴʢʦʾ ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ɼʠʨʝʢʪʠʚʽ 2008/50/ɭʉ. 

ɻʦʣʦʚʥʦʶ ʥʦʚʘʮʽʻʶ ʇʦʩʪʘʥʦʚʠ ˉ 827 ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 

ʧʦʜʽʣʫ ʋʢʨʘʾʥʠ ʥʘ ʟʦʥʠ ʪʘ ʘʛʣʦʤʝʨʘʮʽʾ ʟ ʤʝʪʦʶ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ: 

1. ɸʛʣʦʤʝʨʘʮʽʾ: ʪʝʨʠʪʦʨʽʾ ʟ ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʧʦʥʘʜ 250 ʪʠʩ. 

ʦʩʽʙ ʘʙʦ ʟʦʥʠ ʟ ʤʝʥʰʦʶ ʯʠʩʝʣʴʥʽʩʪʶ, ʘʣʝ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʽʥʪʝʥʩʠʚʥʠʤ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

2. ɿʦʥʠ: ʪʝʨʠʪʦʨʽʾ, ʱʦ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʘʛʣʦʤʝʨʘʮʽʡ (ʧʝʨʝʚʘʞʥʦ 

ʤʝʞʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ). 
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ɺ ʤʝʞʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʦʩʥʦʚʥʠʡ ʬʦʢʫʩ ʟʦʩʝʨʝʜʞʝʥʦ ʩʘʤʝ ʥʘ ʨʽʚʥʽ ʟʦʥʠ 

(ʦʙʣʘʩʪʽ). ɸʛʣʦʤʝʨʘʮʽʾ, ʷʢ ʩʧʝʮʠʬʽʯʥʽ ʫʨʙʘʥʽʟʦʚʘʥʽ ʦʜʠʥʠʮʽ ʟ ʦʩʦʙʣʠʚʠʤ 

ʨʝʞʠʤʦʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ, ʨʝʣʝʚʘʥʪʥʦʾ ʜʣʷ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʪʦʯʢʦʚʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʘ ʡ ʬʦʥʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʧʝʨʝʥʦʩʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʤʽʞʩʝʣʝʥʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʇʨʦʮʝʜʫʨʥʝ ʚʪʽʣʝʥʥʷ ʚʠʤʦʛ ʇʦʩʪʘʥʦʚʠ ˉ 827 ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʅʘʢʘʟ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʋʢʨʘʾʥʠ ʚʽʜ 21.04.2021 ˉ 300 [54], ʷʢʠʤ ʙʫʣʦ 

ʟʘʪʚʝʨʜʞʝʥʦ «ʇʦʨʷʜʦʢ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʘʭ ʪʘ ʘʛʣʦʤʝʨʘʮʽʷʭ». ʎʝʡ ʜʦʢʫʤʝʥʪ ʻ ʪʝʭʥʽʯʥʠʤ 

ʨʝʛʣʘʤʝʥʪʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʥʢʨʝʪʥʽ ʧʨʘʚʠʣʘ «ʛʝʦʛʨʘʬʽʯʥʦʾ ʧʨʠʚ'ʷʟʢʠ» 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʧʦʩʪʽʚ. 

ɿʛʽʜʥʦ ʟ ʮʠʤ ʇʦʨʷʜʢʦʤ, ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʽʣʴʰʝ ʥʝ ʻ 

ʜʦʚʽʣʴʥʠʤ, ʘ ʤʘʻ ʯʽʪʢʦ ʚʽʜʧʦʚʽʜʘʪʠ ʢʨʠʪʝʨʽʷʤ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʤʘʩʰʪʘʙʫʚʘʥʥʷ: 

1. ʄʘʢʨʦʤʘʩʰʪʘʙʥʝ ʨʘʡʦʥʫʚʘʥʥʷ. ɺʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʟʦʥʠ ʪʘ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ. ʅʘʢʘʟ 

ʢʣʘʩʠʬʽʢʫʻ ʧʫʥʢʪʠ ʟʘ ʪʠʧʘʤʠ: 

- ʪʨʘʬʽʢʦʚʽ (ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʽ): ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ. 

- ʧʨʦʤʠʩʣʦʚʽ: ʜʣʷ ʢʦʥʪʨʦʣʶ ʝʤʽʩʽʡ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʚʫʟʣʽʚ. 

- ʬʦʥʦʚʽ (ʤʽʩʴʢʽ, ʨʝʛʽʦʥʘʣʴʥʽ): ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʥʘ ʷʢʠʡ ʥʝ ʚʧʣʠʚʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʣʠʟʴʢʽ ʜʞʝʨʝʣʘ. 

2. ʄʽʢʨʦʤʘʩʰʪʘʙʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʈʝʛʣʘʤʝʥʪʫʻ ʬʽʟʠʯʥʽ ʫʤʦʚʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ (ʚʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ˇʨʫʥʪʫ, ʚʽʜʩʪʘʥʴ ʜʦ ʙʫʜʽʚʝʣʴ, ʜʝʨʝʚ 

ʪʘ ʜʦʨʽʛ). ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʣʴʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʦ 

ʧʦʚʽʪʨʦʟʘʙʽʨʥʠʢʘ ʪʘ ʫʥʠʢʥʝʥʥʷ ʩʧʦʪʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʦʢʘʣʴʥʠʤʠ 

ʧʝʨʝʰʢʦʜʘʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ, ʷʢʘ 

ʥʝ ʧʨʦʩʪʦ ʧʨʦʧʦʥʫʻ ʤʽʩʮʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ, ʘ ʬʦʨʤʫʻ ʶʨʠʜʠʯʥʦ 

ʣʝʛʽʪʠʤʥʫ ʤʝʨʝʞʫ, ʜʘʥʽ ʷʢʦʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʬʽʮʽʡʥʦʛʦ 
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ʟʚʽʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ 

ʨʽʚʥʽ ʦʙʣʘʩʪʽ. 

ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʟʦʥʠ (ʦʙʣʘʩʪʽ) ʧʦʪʨʝʙʫʻ 

ʚʨʘʭʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʡ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʚʠʤʦʛ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʝʮʠʬʽʢʠ ʪʝʨʠʪʦʨʽʡ. ʂʣʶʯʦʚʠʤ 

ʨʝʛʫʣʷʪʦʨʥʠʤ ʘʢʪʦʤ ʫ ʮʽʡ ʩʬʝʨʽ ʻ ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 

14 ʩʝʨʧʥʷ 2019 ʨ. ˉ 827, ʷʢʘ ʟʘʧʨʦʚʘʜʞʫʻ ʻʚʨʦʧʝʡʩʴʢʽ ʧʨʠʥʮʠʧʠ ʦʮʽʥʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʤʦʥʽʪʦʨʠʥʛʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʜʽʣʝʥʥʽ ʟʦʥ ʪʘ ʘʛʣʦʤʝʨʘʮʽʡ. 

ɺ ʤʝʞʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʛʣʦʤʝʨʘʮʽʾ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ, ʘ ʦʙôʻʢʪʦʤ 

ʘʥʘʣʽʟʫ ʻ ʟʦʥʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ, ʟʜʘʪʥʦʾ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʩʪʘʥ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ 

ʥʘ ʟʥʘʯʥʠʭ ʧʣʦʱʘʭ ʽʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʦʮʝʜʫʨʥʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʜʝʪʘʣʽʟʦʚʘʥʽ ʫ ʅʘʢʘʟʽ ʄɺʉ ʋʢʨʘʾʥʠ ʚʽʜ 

21.04.2021 ˉ 300, ʷʢʠʡ ʨʝʛʣʘʤʝʥʪʫʻ ʢʨʠʪʝʨʽʾ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʧʨʠʥʮʠʧʽʚ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʪʘ ʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ (ʧʨʦʤʠʩʣʦʚʽ, ʪʨʘʥʩʧʦʨʪʥʽ ʘʙʦ ʬʦʥʦʚʽ ʧʫʥʢʪʠ). 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʪʘʢʦʞ 

ʝʢʦʥʦʤʽʢʦ-ʧʨʘʚʦʚʠʡ ʩʢʣʘʜʥʠʢ, ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʅʘʢʘʟʦʤ ʄʽʥʧʨʠʨʦʜʠ ʚʽʜ 

10.12.2008 ˉ 639. ʎʝʡ ʜʦʢʫʤʝʥʪ ʟʘʪʚʝʨʜʞʫʻ ʄʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʤʽʨʽʚ 

ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ, ʟʘʧʦʜʽʷʥʠʭ ʜʝʨʞʘʚʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʜʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɿʚôʷʟʦʢ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʮʽʻʶ ʤʝʪʦʜʠʢʦʶ ʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ: ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʥʠʭ ʧʫʥʢʪʽʚ ʩʣʫʛʫʶʪʴ ʜʦʢʘʟʦʚʦʶ ʙʘʟʦʶ ʜʣʷ 

ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʬʽʥʘʥʩʦʚʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʚʠʙʦʨʫ ʤʽʩʮʴ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʩʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʽ, ʥʘʤʠ ʘʜʘʧʪʦʚʘʥʦ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʠʧʽʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʷʢʘ ʢʦʨʝʣʶʻ ʟ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʧʦʪʝʥʮʽʡʥʠʤ ʨʽʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ: 
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1. ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʮʝʥʪʨʠ ʟ ʧʝʨʝʚʘʛʦʶ ʧʨʦʤʠʩʣʦʚʠʭ ʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʬʫʥʢʮʽʡ. ɼʦ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʥʘʣʝʞʘʪʴ ʦʙʣʘʩʥʽ ʮʝʥʪʨʠ ʪʘ ʚʝʣʠʢʽ 

ʧʨʦʤʠʩʣʦʚʽ ʚʫʟʣʠ. ʊʘʢʽ ʧʫʥʢʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʶ ʱʽʣʴʥʽʩʪʶ 

ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʪʘ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʪʫʪ ʥʘʡʙʽʣʴʰ ʱʽʣʴʥʦʾ 

ʤʝʨʝʞʽ ʧʦʩʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʦʣʶʪʘʥʪʘʤʠ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ. 

2. ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʢʫʣʴʪʫʨʥʦ-ʧʦʙʫʪʦʚʽ ʮʝʥʪʨʠ 

(ʧʝʨʝʚʘʞʥʦ ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚʽ). ʉʶʜʠ ʚʽʜʥʝʩʝʥʦ ʨʘʡʦʥʥʽ ʮʝʥʪʨʠ, ʤʘʣʽ ʤʽʩʪʘ 

ʪʘ ʩʝʣʠʱʘ. ʄʦʥʽʪʦʨʠʥʛ ʫ ʪʘʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʮʽʥʢʫ 

ʚʧʣʠʚʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʣʦʢʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʥʘ ʬʽʢʩʘʮʽʶ ʬʦʥʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʤʽʞ ʚʝʣʠʢʠʤʠ 

ʽʥʜʫʩʪʨʽʘʣʴʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ. 

3. ʎʝʥʪʨʠ ʟ ʧʝʨʝʚʘʛʦʶ ʨʝʢʨʝʘʮʽʡʥʠʭ ʬʫʥʢʮʽʡ. ʎʝ ʪʝʨʠʪʦʨʽʾ ʟ 

ʦʩʦʙʣʠʚʠʤ ʩʪʘʪʫʩʦʤ ʟʘʭʠʩʪʫ, ʜʝ ʧʨʽʦʨʠʪʝʪʦʤ ʻ ʟʙʝʨʝʞʝʥʥʷ ʝʪʘʣʦʥʥʦʾ ʯʠʩʪʦʪʠ 

ʧʦʚʽʪʨʷ. ʇʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʪʘʢʠʭ ʟʦʥʘʭ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ 

ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʫ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʪʠʧʽʟʘʮʽʾ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʤʦʛʘʤʠ ʅʘʢʘʟʫ ˉ 300 ʪʘ 

ʇʦʩʪʘʥʦʚʠ ˉ 827 ʜʦʟʚʦʣʷʻ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʪʝʨʠʪʦʨʽʶ ʦʙʣʘʩʪʽ ʟʘ ʩʪʫʧʝʥʝʤ 

ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʬʨʘʛʤʝʥʪʘʨʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʦʜʥʦʯʘʩʥʦ 

ʚʠʢʦʥʫʻ ʽʥʬʦʨʤʘʮʽʡʥʫ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ ʪʘ ʬʽʥʘʥʩʦʚʦ-ʢʦʥʪʨʦʣʴʥʫ ʬʫʥʢʮʽʾ, 

ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. 

ʌʦʨʤʫʚʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʤʝʞʘʭ ʚʝʣʠʢʦʛʦ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʪʚʦʨʝʥʥʷ, ʷʢʠʤ ʻ ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʘʣʛʦʨʠʪʤʫ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʩʢʣʘʜʥʽʩʪʶ 

ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ: ʚʽʜ ʤʘʢʨʦʤʘʩʰʪʘʙʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʦʙʤʝʞʝʥʴ ʜʦ ʤʽʢʨʦʤʘʩʰʪʘʙʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʙʫʜʦʚʠ ʪʘ ʣʦʢʘʣʴʥʦʛʦ ʨʝʣʴʻʬʫ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʝʪʝʨʤʽʥʦʚʘʥʦʩʪʽ 

(ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʢʦʥʦʜʘʚʩʪʚʫ), ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ (ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ) ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʠʧʽʟʘʮʽʾ (ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʦ-

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʦʬʽʣʶ ʪʝʨʠʪʦʨʽʡ). 

ɽʪʘʧ ɯ. ʅʦʨʤʘʪʠʚʥʦ-ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʜʝʣʽʤʽʪʘʮʽʷ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ ʟʛʽʜʥʦ ʟ 

ʚʠʤʦʛʘʤʠ ʇʦʩʪʘʥʦʚʠ ʂʄʋ ˉ 827. 

ɿʤʽʩʪ ʝʪʘʧʫ. ʇʨʦʚʦʜʠʪʴʩʷ ʨʦʟʤʝʞʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʥʘ ʟʦʥʠ ʪʘ ʘʛʣʦʤʝʨʘʮʽʾ. 

ʆʩʢʽʣʴʢʠ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʽʚʝʥʴ, ʽʟ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʤʦʜʝʣʽ ʚʠʢʣʶʯʘʶʪʴʩʷ ʘʛʣʦʤʝʨʘʮʽʾ (ʟʦʢʨʝʤʘ ʃʴʚʽʚʩʴʢʘ), ʱʦ ʤʘʶʪʴ ʘʚʪʦʥʦʤʥʽ 

ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʅʘʫʢʦʚʝ ʟʘʚʜʘʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ «ɿʦʥʠ» ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʤʽʥʽʤʘʣʴʥʦ 

ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʢʨʠʪʝʨʽʾʚ ʯʠʩʝʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʫʤʘʨʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɽʪʘʧ ɯɯ. ʄʦʜʝʣʶʚʘʥʥʷ ʛʝʦʬʽʟʠʯʥʠʭ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ 

ʨʦʟʩʽʶʚʘʥʥʷ. 

ʎʝʡ ʝʪʘʧ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʘʩʠʤʽʣʷʮʽʡʥʫ ʻʤʥʽʩʪʴ ʘʪʤʦʩʬʝʨʠ ʨʝʛʽʦʥʫ. 

ɿʤʽʩʪ ʝʪʘʧʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʨʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʃʴʚʽʚʱʠʥʠ 

(ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤ ʨʝʞʠʤʦʤ (ʨʦʟʘ 

ʚʽʪʨʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʽʥʚʝʨʩʽʾ, ʟʘʩʪʽʡʥʽ ʷʚʠʱʘ ʚ ʫʣʦʛʦʚʠʥʘʭ). 

ʅʘʫʢʦʚʝ ʟʘʚʜʘʥʥʷ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʟʦʥ ʧʦʪʝʥʮʽʡʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʜʦʤʽʰʦʢ 

ʪʘ ʪʝʨʠʪʦʨʽʡ ʟ ʚʠʩʦʢʦʶ ʜʠʥʘʤʽʢʦʶ ʩʘʤʦʦʯʠʱʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʜʣʷ ʢʦʨʝʢʪʥʦʾ 

ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʜʘʥʠʭ. 

ɽʪʘʧ ɯɯɯ. ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʧʦʩʝʣʝʥʴ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʦʞʝʥʴ ʅʘʢʘʟʫ ʄʽʥʧʨʠʨʦʜʠ ˉ 639 ʜʦʟʚʦʣʷʻ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʦʙʣʘʩʪʽ ʟʘ ʾʭʥʴʦʶ ʨʦʣʣʶ ʚ ʨʝʛʽʦʥʘʣʴʥʽʡ 

ʝʢʦʩʠʩʪʝʤʽ. 
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ɿʤʽʩʪ ʝʪʘʧʫ. ʊʠʧʦʣʦʛʽʟʘʮʽʷ ʧʦʩʝʣʝʥʴ ʥʘ ʧʨʦʤʠʩʣʦʚʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʚʫʟʣʠ, 

ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚʽ ʮʝʥʪʨʠ ʪʘ ʨʝʢʨʝʘʮʽʡʥʽ ʟʦʥʠ. 

ʅʘʫʢʦʚʝ ʟʘʚʜʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʩʪʘʥʮʽʡ. 

ʇʨʽʦʨʠʪʝʪ ʥʘʜʘʻʪʴʩʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʮʝʥʪʨʘʤ (ɼʨʦʛʦʙʠʯ, ʉʪʨʠʡ, 

ʉʦʢʘʣʴ) ʷʢ ʪʦʯʢʘʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʟʙʠʪʢʫ, ʪʦʜʽ ʷʢ ʨʝʢʨʝʘʮʽʡʥʽ 

ʮʝʥʪʨʠ (ʊʨʫʩʢʘʚʝʮʴ, ʄʦʨʰʠʥ) ʚʠʩʪʫʧʘʶʪʴ ʦʙôʻʢʪʘʤʠ ʬʦʥʦʚʦʛʦ ʧʦʨʽʚʥʷʥʥʷ. 

ɽʪʘʧ IV. ʄʽʢʨʦʤʘʩʰʪʘʙʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ. 

ʇʝʨʝʭʽʜ ʚʽʜ ʚʠʙʦʨʫ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʣʦʢʘʮʽʾ ʟʛʽʜʥʦ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ ʅʘʢʘʟʫ ʄɺʉ ˉ 300. 

ɿʤʽʩʪ ʝʪʘʧʫ. ʆʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʾ ʟʘʙʫʜʦʚʠ (ʚʠʩʦʪʘ, ʱʽʣʴʥʽʩʪʴ), ʥʘʷʚʥʦʩʪʽ 

ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʨʘʥʫʶʯʠʭ ʦʙ'ʻʢʪʽʚ (ʜʝʨʝʚʘ, ʩʧʦʨʫʜʠ), 

ʱʦ ʤʦʞʫʪʴ ʩʧʦʪʚʦʨʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤʦʢ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ ʫ ʪʦʯʮʽ 

ʚʽʜʙʦʨʫ ʧʨʦʙ. 

ʅʘʫʢʦʚʝ ʟʘʚʜʘʥʥʷ. ʄʽʥʽʤʽʟʘʮʽʷ ʚʧʣʠʚʫ ʣʦʢʘʣʴʥʠʭ ʪʫʨʙʫʣʝʥʪʥʦʩʪʝʡ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʜʘʥʠʭ ʫ ʨʘʜʽʫʩʽ 

ʚʽʜ 500 ʤ ʜʦ 5 ʢʤ (ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʫʥʢʪʫ). 

ɽʪʘʧ V. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʧʫʥʢʪʫ 

ɿʘʚʝʨʰʘʣʴʥʘ ʩʪʘʜʽʷ ʘʣʛʦʨʠʪʤʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʢʦʞʥʦʛʦ 

ʧʫʥʢʪʫ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʤʝʨʝʞʽ. 

ɿʤʽʩʪ ʝʪʘʧʫ. ʅʘʜʘʥʥʷ ʢʦʞʥʽʡ ʦʙʨʘʥʽʡ ʣʦʢʘʮʽʾ ʦʜʥʦʛʦ ʟ ʧôʷʪʠ ʩʪʘʪʫʩʽʚ: 

- ʇʨʦʤʠʩʣʦʚʠʡ (ʢʦʥʪʨʦʣʴ ʩʧʝʮʠʬʽʯʥʠʭ ʝʤʽʩʽʡ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ); 

- ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ (ʝʢʩʧʦʟʠʮʽʷ ʥʘʩʝʣʝʥʥʷ ʚ ʞʠʪʣʦʚʠʭ ʤʘʩʠʚʘʭ); 

- ʊʨʘʥʩʧʦʨʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ (ʚʧʣʠʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʨʘʬʽʢʫ ʤʘʛʽʩʪʨʘʣʝʡ); 

- ʇʨʠʤʽʩʴʢʠʡ (ʤʦʥʽʪʦʨʠʥʛ ʰʣʝʡʬʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʧʝʨʠʬʝʨʽʾ); 

- ʉʽʣʴʩʴʢʠʡ (ʚʠʟʥʘʯʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʬʦʥʫ ʪʘ ʚʧʣʠʚʫ ʘʛʨʦʩʝʢʪʦʨʫ). 

ʅʘʫʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʉʬʦʨʤʦʚʘʥʘ ʧʨʦʩʪʦʨʦʚʦ-ʽʥʪʝʛʨʦʚʘʥʘ ʤʝʨʝʞʘ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʥʘʫʢʦʚʠʤ ʢʨʠʪʝʨʽʷʤ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʻ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʤʽʩʮʴ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʉʬʦʨʤʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʚʽʜʙʦʨʫ ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʚʠʤʦʛ ʽʟ ʧʨʠʨʦʜʥʠʤʠ ʪʘ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʣʦʢʘʮʽʾ, ʥʘʡʙʽʣʴʰ ʧʦʢʘʟʦʚʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʽ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʽʥʽʤʽʟʫʻ ʚʠʧʘʜʢʦʚʽʩʪʴ ʫ ʨʦʟʤʽʱʝʥʥʽ 

ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʫʚʘʥʠʭ ʜʘʥʠʭ. 

ɺʦʜʥʦʯʘʩ, ʽʥʪʝʛʨʘʮʽʷ ʛʝʦʬʽʟʠʯʥʠʭ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-

ʪʠʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʘʻ ʟʤʦʛʫ ʚʨʘʭʫʚʘʪʠ ʷʢ ʤʘʢʨʦʨʽʚʥʝʚʽ ʧʨʦʮʝʩʠ 

ʧʝʨʝʥʦʩʫ ʪʘ ʨʦʟʩʽʶʚʘʥʥʷ ʜʦʤʽʰʦʢ, ʪʘʢ ʽ ʤʽʢʨʦʣʦʢʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʙʫʜʦʚʠ ʡ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʫ 

ʚʠʟʥʘʯʝʥʠʭ ʨʘʜʽʫʩʘʭ ʦʭʦʧʣʝʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʢʦʨʝʢʪʥʦ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ 

ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘ ʰʠʨʰʽ ʪʝʨʠʪʦʨʽʾ. ʋ ʧʽʜʩʫʤʢʫ ʬʦʨʤʫʻʪʴʩʷ ʧʨʦʩʪʦʨʦʚʦ 

ʟʙʘʣʘʥʩʦʚʘʥʘ ʤʝʨʝʞʘ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʟʜʘʪʥʘ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʪʠ 

ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʩʣʫʛʫʚʘʪʠ ʥʘʜʽʡʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. 
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ʈʠʩ. 1.2. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʚʠʙʦʨʫ ʤʽʩʮʴ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ] 

ʈʝʟʫʣʴʪʘʪ

ʈʦʟʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʧʫʥʢʪʽʚ
ɺʠʙʽʨ ʤʽʩʮʷ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʫ 

ʤʦʥʽʪʦʨʠʥʛʫ

ɽʪʘʧ V. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʧʫʥʢʪʫ

ʇʨʦʤʠʩʣʦʚʠʡ
ʌʦʥʦʚʠʡ

ʊʨʘʥʩʧʦʨʪʥʠʡ
ʇʨʠʤʽʩʴʢʠʡ
ʉʽʣʴʩʴʢʠʡ

ɽʪʘʧ IV. ʄʽʢʨʦʤʘʩʰʪʘʙʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ

ɿʘʙʫʜʦʚʘ
ʂʦʤʫʥʽʢʘʮʽʾ

ɺʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʰʢʦʜ

ɽʪʘʧ ɯɯɯ. ʌʫʥʢʮʽʦʥʘʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʧʦʩʝʣʝʥʴ

ʇʨʦʤʠʩʣʦʚʽ
ɸʛʨʘʨʥʽ
ʈʝʢʨʝʘʮʽʡʥʽ

ɽʪʘʧ ɯɯ. ʄʦʜʝʣʶʚʘʥʥʷ ʛʝʦʬʽʟʠʯʥʠʭ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʨʦʟʩʽʶʚʘʥʥʷ

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ
ʈʦʟʘ ʚʽʪʨʽʚ

ɯʥʚʝʨʩʽʾ
ʈʝʣʴʻʬ

ɽʪʘʧ ɯ. ʅʦʨʤʘʪʠʚʥʦ-ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʘ ʜʝʣʽʤʽʪʘʮʽʷ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ

ɿʦʥʫʚʘʥʥʷ (ʇʦʩʪʘʥʦʚʘ ˉ827)
ɺʠʢʣʶʯʝʥʥʷ ʘʛʣʦʤʝʨʘʮʽʡ
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ʇʽʜʩʫʤʦʚʫʶʯʠ ʨʦʟʛʣʷʜ ʤʝʪʦʜʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʨʝʞʽ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʷʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʫ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʫ ʤʦʜʝʣʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʠʚ, 

ʱʦ ʙʘʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʪʘʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚʠʩʪʫʧʘʻ ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ 

827, ʷʢʘ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ ʚʠʜʽʣʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʟʦʥ ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ 

ʜʝʣʽʤʽʪʫʚʘʪʠ ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʢʦʥʮʝʥʪʨʫʶʯʠ ʫʚʘʛʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʷʭ ʧʦʟʘ ʤʝʞʘʤʠ ʚʝʣʠʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ. ʎʝ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʥʝ ʣʠʰʝ ʣʦʢʘʣʴʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʡ ʪʨʘʥʩʢʦʨʜʦʥʥʽ ʪʘ ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʽ ʪʨʝʥʜʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʂʣʶʯʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʻʨʘʨʭʽʯʥʦʤʫ ʧʦʻʜʥʘʥʥʽ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ, ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʆʩʦʙʣʠʚʝ ʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʠʧʽʟʘʮʽʾ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʟʘʧʦʟʠʯʝʥʦʾ ʟ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ (ʅʘʢʘʟ 

ʄʽʥʧʨʠʨʦʜʠ ˉ 639). ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʚ ʦʙôʻʢʪʠʚʥʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʧʦʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ ʟʘ ʾʭʥʽʤ ʜʦʤʽʥʫʶʯʠʤ ʛʦʩʧʦʜʘʨʩʴʢʠʤ ʧʨʦʬʽʣʝʤ ï ʚʽʜ 

ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʽʚ ʽʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʨʠʟʠʢʫ ʜʦ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʨʝʞʠʤʫ ʦʭʦʨʦʥʠ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ 

ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʦʙʤʝʞʝʥʽ ʪʝʭʥʽʯʥʽ ʨʝʩʫʨʩʠ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʤʝʨʝʞʽ, 

ʩʧʨʷʤʦʚʫʶʯʠ ʾʭ ʫ ʪʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʘʚʝʨʰʘʣʴʥʦʶ ʣʘʥʢʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʻ ʧʝʨʝʭʽʜ ʜʦ 

ʤʽʢʨʦʤʘʩʰʪʘʙʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ ʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʅʘʢʘʟʫ ʄɺʉ ˉ 

300. ɺʨʘʭʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʘʙʫʜʦʚʠ, ʣʦʢʘʣʴʥʦʾ ʘʝʨʦʜʠʥʘʤʽʢʠ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ 

ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʛʘʨʘʥʪʫʻ, ʱʦ ʢʦʞʝʥ ʦʙʨʘʥʠʡ ʧʫʥʢʪ ï ʯʠ ʪʦ 

ʧʨʦʤʠʩʣʦʚʠʡ, ʤʽʩʴʢʠʡ ʬʦʥʦʚʠʡ, ʯʠ ʩʽʣʴʩʴʢʠʡ ï ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʟʘʤʽʨʽʚ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʬʦʨʤʦʚʘʥʠʡ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʙʘʟʠʩ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʨʦʟʨʽʟʥʝʥʽ ʧʦʩʪʠ 
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ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʮʽʣʽʩʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʫ ʩʠʩʪʝʤʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʨʽʚʥʷ, ʷʢʘ ʟʜʘʪʥʘ ʩʪʘʪʠ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʃʴʚʽʚʱʠʥʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʙʦʨʫ ʣʦʢʘʮʽʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʠʥʪʝʟʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʛʣʠʙʦʢʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʘʢʨʝʜʠʪʦʚʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ (ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ ɼ) ʪʘ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʧʝʨʝʜʦʚʠʭ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʨʘʪʝʛʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʂʣʶʯʦʚʠʤ 

ʚʝʢʪʦʨʦʤ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʪʘʢ ʟʚʘʥʦʾ 

«ʩʢʘʥʜʠʥʘʚʩʴʢʦʾ ʤʦʜʝʣʽ» ʤʦʥʽʪʦʨʠʥʛʫ. ʆʩʥʦʚʥʘ ʽʜʝʦʣʦʛʽʷ ʮʽʻʾ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ 

ʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʡ ʟʤʽʥʽ ʧʘʨʘʜʠʛʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ: ʧʝʨʝʭʽʜ ʚʽʜ ʢʦʥʪʨʦʣʶ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʠʥʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ, ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʤʦʥʽʪʦʨʠʥʛ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʩʘʤʝ ʚ ʤʽʩʮʷʭ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʪʘ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʣʦʛʽʯʥʽʡ ʪʝʟʽ, ʱʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʨʽʦʨʠʪʝʪʥʠʤ ʻ 

ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝ ʚ ʪʦʯʢʘʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʝʤʽʩʽʾ («ʪʘʤ, ʜʝ ʜʠʤʠʪʴ»), 

ʘ ʚ ʟʦʥʘʭ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʣʶʜʠʥʠ ʜʦ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ («ʪʘʤ, 

ʜʝ ʜʠʭʘʶʪʴ ʣʶʜʠ»). ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʙ'ʻʢʪʠʚʥʫ ʢʘʨʪʠʥʫ ʘʝʨʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʦʤʫ ʧʽʜʜʘʶʪʴʩʷ ʤʝʰʢʘʥʮʽ ʤʽʩʪ ʪʘ ʩʝʣʠʱ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʽʜʜʘʣʝʥʦʩʪʽ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʚ ʤʝʞʘʭ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʦʟʚʦʣʷʻ 

ʟʤʽʩʪʠʪʠ ʘʢʮʝʥʪ ʽʟ ʢʦʥʩʪʘʪʘʮʽʾ ʬʘʢʪʫ ʚʠʢʠʜʫ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʨʠʟʠʢʽʚ 

ʜʣʷ ʟʜʦʨʦʚ'ʷ. ʋ ʩʢʘʥʜʠʥʘʚʩʴʢʽʡ ʧʨʘʢʪʠʮʽ ʮʝ ʧʝʨʝʜʙʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʩʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʩʝʣʽʪʝʙʥʠʭ ʟʦʥʘʭ, ʧʦʙʣʠʟʫ ʦʩʚʽʪʥʽʭ ʪʘ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʘ 

ʪʘʢʦʞ ʫ ʤʽʩʮʷʭ ʤʘʩʦʚʦʛʦ ʚʽʜʧʦʯʠʥʢʫ. ɼʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟ ʾʾ ʩʧʝʮʠʬʽʯʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʨʦʟʩʝʣʝʥʥʷ ʪʘ ʩʢʣʘʜʥʠʤ ʨʝʣʴʻʬʦʤ, ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ 

ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʟʘʬʽʢʩʫʚʘʪʠ ʝʬʝʢʪʠ ʚʪʦʨʠʥʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʜʞʝʨʝʣ (ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʫ) ʩʘʤʝ ʚ ʜʠʭʘʣʴʥʽʡ ʟʦʥʽ ʣʶʜʠʥʠ. ʊʘʢʠʤ 
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ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʨʝʞʘ ʧʦʩʪʽʚ ʩʪʘʻ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʽʯʥʦʶ ʥʘʜʙʫʜʦʚʦʶ, ʘ 

ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ, 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʙʘʟʠʩʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʫʟʘʛʘʣʴʥʝʥʥʷ: 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʯʘʩʥʘ ʝʢʦʣʦʛʽʯʥʘ ʧʦʣʽʪʠʢʘ ʋʢʨʘʾʥʠ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ 

ʽʥʪʝʥʩʠʚʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʛʘʨʤʦʥʽʟʘʮʽʾ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

ɸʥʘʣʽʟ ʟʘʩʘʜʥʠʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ, ʟʦʢʨʝʤʘ ʇʦʩʪʘʥʦʚʠ ʂʄʋ ˉ 827 ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʽʜʦʤʯʠʭ ʥʘʢʘʟʽʚ, ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʚʽʜʦʤʯʦʛʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʦ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʯʝʨʝʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷ «ʟʦʥ» ʪʘ «ʘʛʣʦʤʝʨʘʮʽʡ». ʎʝ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʨʦʟʙʫʜʦʚʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʽ, ʧʨʦʪʝ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ ʧʨʘʢʪʠʯʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ. 

ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʫ ʛʘʣʫʟʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʷʚʠʣʘ ʧʝʚʥʫ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʽʩʥʫʶʯʠʭ ɯʊ-ʨʽʰʝʥʴ. ɹʽʣʴʰʽʩʪʴ ʥʘʷʚʥʠʭ 

ʩʠʩʪʝʤ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, 

ʪʦʜʽ ʷʢ ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʧʦʻʜʥʫʻ 

ʝʢʦʮʝʥʪʨʠʯʥʠʡ ʪʘ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʠʡ ʧʽʜʭʦʜʠ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʧʨʘʮʴʦʚʘʥʠʤʠ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʷ ʧʨʦʙʣʝʤʘ ʧʦʩʪʘʻ ʫ ʩʬʝʨʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʷʢ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʽʦʩʬʝʨʠ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ 

ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʥʘʫʢʦʚʦ ʧʝʨʝʚʽʨʝʥʝ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ 

ʩʧʦʩʪʝʨʝʞʥʠʭ ʧʫʥʢʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʘʣʛʦʨʠʪʤ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʤʝʨʝʞʽ, ʷʢʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʚʨʘʭʦʚʫʻ ʥʝ ʣʠʰʝ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʯʠʥʥʠʢʠ, ʘ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʪʠʧʽʟʘʮʽʶ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʷʢ 
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ʢʨʠʪʝʨʽʶ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʤʝʨʝʞʽ, ʬʦʢʫʩʫʶʯʠ 

ʨʝʩʫʨʩʠ ʥʘ ʪʦʯʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ (ʧʨʦʤʠʩʣʦʚʽ ʚʫʟʣʠ) ʪʘ 

ʦʙ'ʻʢʪʘʭ ʚʠʩʦʢʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ (ʨʝʢʨʝʘʮʽʡʥʽ ʟʦʥʠ). 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʷʢ ʩʧʝʮʠʬʽʯʥʦʛʦ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 

ʨʝʛʽʦʥʫ ʟʽ ʩʢʣʘʜʥʦʶ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʩʪʚʦʨʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʧʨʦʤʠʩʣʦʚʽ, ʬʦʥʦʚʽ, ʪʨʘʥʩʧʦʨʪʥʽ, 

ʧʨʠʤʽʩʴʢʽ ʪʘ ʩʽʣʴʩʴʢʽ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʨʦʟʨʦʙʣʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʚʠʙʦʨʫ ʣʦʢʘʮʽʡ 

ʬʦʨʤʫʻ ʥʘʜʽʡʥʠʡ ʤʝʪʦʜʦʣʦʛʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʮʠʬʨʦʚʽʟʘʮʽʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ. 
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ʈʆɿɼɯʃ 2. ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʉʀʉʊɽʄʀ ɽʂʆʃʆɻɯʏʅʆɻʆ 

ʄʆʅɯʊʆʈʀʅɻʋ ɺ ʄɽɾɸʍ ʃʔɺɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ɺ ʤʝʞʘʭ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʮʽʣʽʩʥʠʡ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʤʝʭʘʥʽʟʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ. ɺʦʜʥʦʯʘʩ ʢʣʶʯʦʚʠʡ ʘʢʮʝʥʪ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʦʩʝʨʝʜʞʝʥʦ ʩʘʤʝ ʥʘ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʻ 

ʟʚʫʞʝʥʥʷʤ ʧʨʝʜʤʝʪʘ ʘʥʘʣʽʟʫ, ʘ ʚʽʜʦʙʨʘʞʘʻ ʦʙôʻʢʪʠʚʥʫ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʧʦʚʽʪʨʷ 

ʷʢ ʢʦʤʧʦʥʝʥʪʘ ʜʦʚʢʽʣʣʷ ʚ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʨʠʟʠʢʽʚ ʜʣʷ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʇʦ-ʧʝʨʰʝ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʻ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʠʤ ʽ ʤʦʙʽʣʴʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʜʦʚʢʽʣʣʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʦʜʥʠʭ ʯʠ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ, ʚʦʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʟʫʤʦʚʣʶʻ ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ ʽ ʤʽʞʨʝʛʽʦʥʘʣʴʥʠʡ 

ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʽʚ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʚʽʪʴ ʣʦʢʘʣʴʥʽ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʤʦʞʫʪʴ 

ʬʦʨʤʫʚʘʪʠ ʤʘʩʰʪʘʙʥʽ ʟʦʥʠ ʚʧʣʠʚʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʤʝʞʘʭ ʘʛʣʦʤʝʨʘʮʽʡ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʇʦ-ʜʨʫʛʝ, ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʣʶʜʠʥʫ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʽ 

ʧʦʩʪʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ʂʦʥʪʘʢʪ ʟ ʘʪʤʦʩʬʝʨʥʠʤ ʧʦʚʽʪʨʷʤ ʻ ʙʝʟʧʝʨʝʨʚʥʠʤ, ʘ 

ʽʥʛʘʣʷʮʽʡʥʠʡ ʰʣʷʭ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ï ʦʜʥʠʤ ʽʟ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ 

ʟ ʦʛʣʷʜʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʾʭ ʧʦʪʨʘʧʣʷʥʥʷ ʜʦ ʦʨʛʘʥʽʟʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʽʩʪʴ 

ʧʦʚʽʪʨʷ ʧʨʷʤʦ ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʟʘʛʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʤʝʨʪʥʦʩʪʽ. ʋ ʨʝʛʽʦʥʘʭ ʟ 

ʨʦʟʚʠʥʝʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʚʠʜʦʙʫʚʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ, 

ʝʥʝʨʛʝʪʠʢʦʶ ʪʘ ʧʝʨʝʨʦʙʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʮʽ ʨʠʟʠʢʠ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʶʪʴ. 

ʇʦ-ʪʨʝʪʻ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʻ ʽʥʪʝʛʨʫʶʯʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʩʪʘʥʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʶ. ɺʠʢʠʜʠ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ, 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʦʙôʻʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ, ʧʨʦʮʝʩʽʚ ʟʛʦʨʷʥʥʷ ʚʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ 
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ʚʪʦʨʠʥʥʽ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʚ ʘʪʤʦʩʬʝʨʽ ʬʦʨʤʫʶʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʨʝʛʽʦʥʫ. ʌʘʢʪʠʯʥʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚʽʜʦʙʨʘʞʘʻ 

ʩʫʤʘʨʥʠʡ ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦ-ʯʝʪʚʝʨʪʝ, ʩʘʤʝ ʚ ʩʬʝʨʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʥʘʡʯʽʪʢʽʰʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ: ʥʝʜʦʩʪʘʪʥʷ ʱʽʣʴʥʽʩʪʴ ʤʝʨʝʞʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ, ʦʙʤʝʞʝʥʠʡ 

ʧʝʨʝʣʽʢ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʩʪʘʥʫ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷ 

ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʩʠʩʪʝʤʥʽ ʥʝʜʦʣʽʢʠ ʚʩʽʻʾ ʩʪʨʫʢʪʫʨʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ 

ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ: 

ï ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʤʽʞʥʘʨʦʜʥʽ 

ʪʨʘʥʟʠʪʥʽ ʢʦʨʠʜʦʨʠ; 

ï ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʙʫʚʥʦʾ, ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʘ ʧʝʨʝʨʦʙʥʦʾ 

ʛʘʣʫʟʝʡ; 

ï ʫʨʙʘʥʽʟʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ; 

ï ʩʧʝʮʠʬʽʯʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ (ʧʝʨʽʦʜʠ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʥʚʝʨʩʽʡ, 

ʩʣʘʙʢʦʛʦ ʚʽʪʨʫ, ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ), ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ ʜʦʤʽʰʦʢ ʫ 

ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ. 

ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʤʦʞʫʪʴ 

ʥʘʙʫʚʘʪʠ ʩʠʩʪʝʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʦʩʦʙʣʠʚʦ ʚ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʘʙʦ ʟʘ ʫʤʦʚ 

ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ. 

ʌʦʢʫʩʫʚʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʤʘʻ 

ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʩʪʘʚ: 

1. ɸʥʪʨʦʧʦʮʝʥʪʨʠʯʥʘ ʦʨʽʻʥʪʘʮʽʷ ï ̫ ʢʽʩʪʴ ʧʦʚʽʪʨʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ 

ʟ ʧʨʘʚʦʤ ʣʶʜʠʥʠ ʥʘ ʙʝʟʧʝʯʥʝ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʜʦʚʢʽʣʣʷ. 
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2. ʆʧʝʨʘʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ï ʩʘʤʝ ʫ ʩʬʝʨʽ ʢʦʥʪʨʦʣʶ ʧʦʚʽʪʨʷ ʤʦʞʣʠʚʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʨʝʚʝʥʪʠʚʥʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ. 

3. ɯʥʬʦʨʤʘʮʽʡʥʘ ʚʽʜʢʨʠʪʽʩʪʴ ï ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ 

ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʩʫʩʧʽʣʴʥʠʡ ʨʝʟʦʥʘʥʩ, ʱʦ ʧʽʜʚʠʱʫʻ ʚʠʤʦʛʠ ʜʦ ʧʨʦʟʦʨʦʩʪʽ ʪʘ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʘʥʠʭ. 

4. ɭʚʨʦʽʥʪʝʛʨʘʮʽʡʥʠʡ ʢʦʥʪʝʢʩʪ ï ʘʜʘʧʪʘʮʽʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦ ʚʠʤʦʛ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʥʘʩʘʤʧʝʨʝʜ 

ʩʪʦʩʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʧʨʦʮʝʜʫʨ ʾʭ ʢʦʥʪʨʦʣʶ. 

ʇʦʧʨʠ ʘʢʮʝʥʪ ʥʘ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ, ʨʦʟʛʣʷʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 

ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʎʝ ʜʦʟʚʦʣʷʻ: 

ï ʦʮʽʥʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʽʜʩʠʩʪʝʤʘʤʠ (ʧʦʚʽʪʨʷ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, 

ˇʨʫʥʪʠ, ʙʽʦʪʘ); 

ï ʚʠʟʥʘʯʠʪʠ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʛʘʣʠʥʠ; 

ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʩʢʣʘʜʦʚʦʾ; 

ï ʩʬʦʨʤʫʚʘʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘ 

ʨʽʚʥʽ ʦʙʣʘʩʪʽ. 

ʆʪʞʝ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʫ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʷʢ 

ʦʢʨʝʤʠʡ ʢʦʤʧʦʥʝʥʪ ʜʦʚʢʽʣʣʷ, ʘ ʷʢ ʢʣʶʯʦʚʠʡ ʽʥʜʠʢʘʪʦʨ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʨʝʛʽʦʥʫ. ʉʘʤʝ ʯʝʨʝʟ ʘʥʘʣʽʟ ʡʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʩʪʨʫʢʪʫʨʥʽ 

ʧʨʦʙʣʝʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʘʧʨʷʤʠ ʾʾ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 
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2.1. ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʾ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʛʦʣʦʚʠ ʃʴʚʽʚʩʴʢʘ 

ʦʙʣʘʩʥʘ ʜʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ˉ 1318 ʚʽʜ 23.12.2005 ʨ. «ʇʨʦ ʦʨʛʘʥʽʟʘʮʽʶ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ». ɺʢʘʟʘʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʫʪʚʦʨʝʥʦ ʤʽʞʚʽʜʦʤʯʫ 

ʢʦʤʽʩʽʶ ʟ ʧʠʪʘʥʴ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʫ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʪʘ ʟʘʪʚʝʨʜʞʝʥʦ ʾʾ 

ʧʝʨʩʦʥʘʣʴʥʠʡ ʩʢʣʘʜ. ʉʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʢʦʦʨʜʠʥʘʮʽʡʥʦʛʦ ʦʨʛʘʥʫ ʙʫʣʦ 

ʟʫʤʦʚʣʝʥʝ ʥʝʦʙʭʽʜʥʽʩʪʶ ʫʟʛʦʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʽʚ ʦʙʣʘʩʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʛʣʷʜʫ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ, ʚʠʟʥʘʯʝʥʠʭ ʨʝʛʽʦʥʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʋ 2005 ʨʦʮʽ ʟʘ ʽʥʽʮʽʘʪʠʚʠ ʫʧʦʚʥʦʚʘʞʝʥʦʛʦ ʦʨʛʘʥʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʥʘʫʢʦʚʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʟʘʚʝʨʰʝʥʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʉʫʙôʻʢʪʘʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʣʦ ʜʦʨʫʯʝʥʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʧʨʦ ʜʝʨʞʘʚʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʦʦʨʜʠʥʘʮʽʡʥʽ ʪʘ ʫʟʘʛʘʣʴʥʶʶʯʽ ʬʫʥʢʮʽʾ ʫ ʩʬʝʨʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʦʙʣʘʩʪʽ ʧʦʢʣʘʜʝʥʦ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʦʨʛʘʥ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʟʛʽʜʥʦ ʟʽ ʩʪ. 20 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ 

«ʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ». 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʇʨʦʛʨʘʤʠ, ʦʙʣʘʩʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʽʥʪʝʛʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʠʨʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ 

ʟʜʽʡʩʥʝʥʥʷ ʚʽʜʦʤʯʦʾ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʙʽʦʪʠ ʡ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʨʽʚʥʽ ʦʙʣʘʩʥʠʭ, ʤʽʩʴʢʠʭ ʽ ʨʘʡʦʥʥʠʭ 

ʦʨʛʘʥʽʚ ʚʣʘʜʠ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʚʟʘʻʤʦʜʽʷ ʙʫʣʘ ʥʘʣʘʛʦʜʞʝʥʘ ʥʝ ʟ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʧʨʦʮʝʩʫ, 
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ʨʦʟʨʦʙʣʝʥʦ ʦʢʨʝʤʠʡ ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ, ʷʢʠʡ ʨʝʛʣʘʤʝʥʪʫʻ ʧʦʨʷʜʦʢ 

ʦʙʤʽʥʫ ʝʢʦʣʦʛʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʩʠʩʪʝʤʠ. 

ʋ ʢʚʽʪʥʽ 2006 ʨʦʢʫ ʫʢʣʘʜʝʥʦ ʫʛʦʜʫ ʧʨʦ ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

ʦʙʣʘʩʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʦʶ ʧʽʜʪʚʝʨʜʞʝʥʦ ʾʭʥʶ ʛʦʪʦʚʥʽʩʪʴ ʜʦ 

ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʧʽʚʧʨʘʮʽ. ʉʪʨʘʪʝʛʽʯʥʦʶ ʤʝʪʦʶ ʟʘʟʥʘʯʝʥʦʾ ʫʛʦʜʠ ʚʠʟʥʘʯʝʥʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʘ 

ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʩʘʜʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʇʝʨʰʝ ʟʘʩʽʜʘʥʥʷ ʤʽʞʚʽʜʦʤʯʦʾ ʢʦʤʽʩʽʾ ʚʽʜʙʫʣʦʩʷ ʥʘ ʧʦʯʘʪʢʫ 2006 ʨʦʢʫ ʪʘ 

ʟʘʚʝʨʰʠʣʦʩʷ ʫʭʚʘʣʝʥʥʷʤ ʧʨʦʪʦʢʦʣʴʥʦʛʦ ʜʦʨʫʯʝʥʥʷ ʟ ʯʽʪʢʠʤ ʚʠʟʥʘʯʝʥʥʷʤ 

ʧʝʨʝʣʽʢʫ ʟʘʚʜʘʥʴ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʚʠʢʦʥʘʚʮʽʚ. ʆʩʥʦʚʥʦʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ 

ʬʦʨʤʦʶ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʽʩʽʾ ʻ ʟʘʩʽʜʘʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʧʣʘʥʫ ʨʦʙʦʪʠ, ʘʣʝ ʥʝ ʨʽʜʰʝ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ ʰʽʩʪʴ ʤʽʩʷʮʽʚ. 

ʈʽʰʝʥʥʷ ʫʭʚʘʣʶʶʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʛʦʣʦʩʫʚʘʥʥʷʤ ʧʨʦʩʪʦʶ ʙʽʣʴʰʽʩʪʶ ʛʦʣʦʩʽʚ 

ʧʨʠʩʫʪʥʽʭ ʯʣʝʥʽʚ ʽ ʦʬʦʨʤʣʶʶʪʴʩʷ ʧʨʦʪʦʢʦʣʦʤ; ʚʦʥʠ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʩʫʙôʻʢʪʘʤʠ ʩʠʩʪʝʤʠ ʪʘ ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ. 

ʂʦʦʨʜʠʥʘʮʽʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʧʦʢʣʘʜʝʥʦ ʥʘ ɼʝʧʘʨʪʘʤʝʥʪ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ (ʃʆɺɸ). ʆʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʘʜʨ, ʙʽʦʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ 

ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ. ʉʫʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʩʪʫʧʘʶʪʴ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʦʨʛʘʥʠ ʪʘ ʫʩʪʘʥʦʚʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʟʥʘʯʝʥʠʭ ʧʦʚʥʦʚʘʞʝʥʴ. 
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ɿʘʟʥʘʯʝʥʽ ʩʫʙôʻʢʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʩʠʩʪʝʤʘʪʠʯʥʝ ʥʘʜʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʪʘʢʠʤʠ ʢʣʶʯʦʚʠʤʠ 

ʥʘʧʨʷʤʘʤʠ: 

ʃʴʚʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ: ʟʜʽʡʩʥʶʻ ʙʘʟʦʚʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʘʭ (ʇʉɿ), 

ʬʽʢʩʫʶʯʠ ʚʤʽʩʪ ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʴ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɺʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʻ ʥʘʜʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ 

(ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʽʥʚʝʨʩʽʾ), ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʢʠʜʽʚ. 

ʃʴʚʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʄʆɿ 

ʋʢʨʘʾʥʠ: ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʛʽʛʽʻʥʽʯʥʽʡ ʦʮʽʥʮʽ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʥʘʜʘʶʯʠ ʜʘʥʽ ʧʨʦ 

ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʞʠʪʣʦʚʽʡ ʟʘʙʫʜʦʚʽ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥʘʭ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʨʽʚʥʽ ʰʫʤʦʚʦʛʦ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʾʭ ʚʧʣʠʚʫ 

ʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

ɻʦʣʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ: ʥʘʜʘʻ ʜʘʥʽ 

ʱʦʜʦ ʩʪʘʥʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʢʣʶʯʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʟʝʤʝʣʴ, ʨʽʚʥʽ ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʧʝʩʪʠʮʠʜʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʶʚʘʪʠ ʢʫʤʫʣʷʪʠʚʥʠʡ ʝʬʝʢʪ ʦʩʘʜʞʝʥʥʷ ʘʪʤʦʩʬʝʨʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ 

ˇʨʫʥʪ. 

ɹʘʩʝʡʥʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʪʘ ʉʷʥʫ: ʧʦʩʪʘʯʘʻ 

ʤʘʩʠʚʠ ʜʘʥʠʭ ʧʨʦ ʷʢʽʩʥʠʡ ʪʘ ʢʽʣʴʢʽʩʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʨʝʛʽʦʥʫ, ʱʦ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʧʝʨʝʥʦʩʫ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʚ ʤʝʞʘʭ 

ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ɼʥʽʩʪʝʨ, ɺʽʩʣʘ ʪʘ ɿʘʭʽʜʥʠʡ ɹʫʛ. 

ʇʽʜʨʦʟʜʽʣʠ ɼʉʅʉ ʋʢʨʘʾʥʠ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ: ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʝʨʘʪʠʚʥʝ 

ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʯʠ 

ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʘʣʧʦʚʠʤʠ ʚʠʢʠʜʘʤʠ 

ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ [26, 29]. 

ʊʘʢʘ ʨʦʟʛʘʣʫʞʝʥʘ ʩʪʨʫʢʪʫʨʘ ʩʫʙôʻʢʪʽʚ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʤʘʩʠʚ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. ʇʨʦʪʝ, ʷʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ 
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ʩʪʘʥʫ, ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʧʦʜʦʣʘʥʥʷ ʚʽʜʦʤʯʦʾ ʨʦʟʨʽʟʥʝʥʦʩʪʽ ʪʘ 

ʽʥʪʝʛʨʘʮʽʷ ʮʠʭ ʧʦʪʦʢʽʚ ʽʥʬʦʨʤʘʮʽʾ ʫ ʻʜʠʥʠʡ ʮʠʬʨʦʚʠʡ ʢʦʥʪʫʨ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ɼʝʧʘʨʪʘʤʝʥʪʫ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠʡʤʘʪʠ ʢʦʤʧʣʝʢʩʥʽ 

ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʪʘ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʭ ʜʘʥʠʭ. 

ʆʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ, ʻ 

ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʾʾ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʟʝʤʝʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ, ˇʨʫʥʪʽʚ, ʙʽʦʪʠ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʬʽʟʠʯʥʽ ʬʘʢʪʦʨʠ. 

ʄʦʥʽʪʦʨʠʥʛʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʪʘʢʠʭ ʥʘʧʨʷʤʘʭ: ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʩʪʘʥ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʩʪʘʥ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ, ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ˇʨʫʥʪʦʚʽ ʪʘ ʧʽʜʟʝʤʥʽ 

ʚʦʜʠ. 

ʄʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ï ʮʝ ʧʽʜʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, 

ʩʧʨʷʤʦʚʘʥʘ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ 

ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʅʝʶ 

ʧʝʨʝʜʙʘʯʝʥʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʙʠʨʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ, 

ʧʝʨʝʜʘʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

(ʤʝʪʝʦʨʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʰʢʽʜʣʠʚʠʤʠ ʭʽʤʽʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ), ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ ʟʤʽʥ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʣʽʢʚʽʜʘʮʽʶ ʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ [18].  

ʄʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʝʨʝʜʙʘʯʘʻ, ʧʦ-ʧʝʨʰʝ, ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ 

ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʘʪʤʦʩʬʝʨʠ ʟʘ ʮʽʣʦʶ ʩʠʩʪʝʤʦʶ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʨʽʚʥʽʚ ʡʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʩʠʩʪʝʤʽ ʩʪʘʥʮʽʡ ʽ ʧʦʩʪʽʚ 

ʛʽʜʨʦʤʝʪʩʣʫʞʙʠ, ʘ ʪʘʢʦʞ ʩʪʝʞʝʥʥʷ ʟʘ ʚʝʨʪʠʢʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʘ ʘʪʤʦʩʬʝʨʽ; ʧʦ-ʜʨʫʛʝ, ʦʙʣʽʢ ʽ ʢʦʥʪʨʦʣʴ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʧʦ-ʪʨʝʪʻ, ʢʦʥʪʨʦʣʴ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ 

ʙʘʩʝʡʥʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʛʨʦʤʘʜʩʴʢʠʭ ʟʘʢʣʘʜʽʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚ.  

ʂʦʥʪʨʦʣʴ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʧʦʣʷʛʘʻ 

ʫ ʩʪʝʞʝʥʥʷʤʠ ʟʘ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʫ ʤʽʩʮʷʭ ʧʦʩʪʽʡʥʦʛʦ 

ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʫ ʧʦʚʽʪʨʽ ʢʦʥʢʨʝʪʥʠʭ 
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ʟʘʙʨʫʜʥʠʢʽʚ ʽ ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʟ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘ 

ʢʦʞʥʠʤ ʪʘʢʠʤ ʧʦʢʘʟʥʠʢʦʤ. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʛʨʫʧʠ 

ʧʦʢʘʟʥʠʢʽʚ: 

1) ʘʙʩʦʣʶʪʥʽ ʧʘʨʘʤʝʪʨʠ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʽʣʴʢʽʩʥʠʡ ʧʨʦʷʚ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʷʚʠʱʘ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, 

ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʪʦʱʦ); 

2) ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʚʠʢʠʜʠ (ɻɼɺ) ʚ ʘʪʤʦʩʬʝʨʫ ʰʢʽʜʣʠʚʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʷʢ 

ʩʪʘʮʽʦʥʘʨʥʠʭ, ʪʘʢ ʽ ʧʝʨʝʩʫʚʥʠʭ; 

3) ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ (ɻɼʂ) ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʦʚʽʪʨʽ ʪʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʬʽʟʠʯʥʦʛʦ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ.  

ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʪʘ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʛʽʜʥʦ ʟ ʟʘʪʚʝʨʜʞʝʥʦʶ ʇʨʦʛʨʘʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʨʠʨʦʜʥʦʛʦ ʜʦʚʢʽʣʣʷ ʚ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ 2026-2030 ʨʦʢʠ [77] ʟʜʽʡʩʥʶʶʪʴ: 

ʋ ʃʴʚʽʚʩʴʢʽʡ ʟʦʥʽ ʻ ʪʘʢʽ ʩʫʙôʻʢʪʠ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ: 

- ɼʝʧʘʨʪʘʤʝʥʪ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ 

ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʘʜʨʝʩʘ: ʚʫʣ. ʉʪʨʠʡʩʴʢʘ, 98, ʤ. ʃʴʚʽʚ, 79026, ʪʝʣ./ʬʘʢʩ 

(032) 238-73-83, ʝ-mail: envir@loda.gov.ua, https://deplv.gov.ua/; 

- ʃʴʚʽʚʩʴʢʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʋʢʨʘʾʥʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʋʢʨʘʾʥʠ, 

ʘʜʨʝʩʘ: ʚʫʣ. ɻʝʥʝʨʘʣʘ ʏʫʧʨʠʥʢʠ, 58, «ɸ», ʤ. ʃʴʚʽʚ, 79057, ʪʝʣ. (032) 2383277, 

ʝ-mail: pgdlviv@meteo.gov.ua, http://meteo.lviv .ua/; 

- ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ «ʃʴʚʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ», ʘʜʨʝʩʘ: ʚʫʣ. 

ʂʨʫʧôʷʨʩʴʢʘ, 27, ʤ. ʃʴʚʽʚ, 79014, lvivsescentr@gmail.com, 

http://www.ses.lviv.ua/kontaktu. 
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ɸʥʘʣʽʟ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

(ʩʪʘʥʦʤ ʥʘ ʩʽʯʝʥʴ 2026 ʨʦʢʫ). 

ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʫ ʨʝʛʽʦʥʽ ʙʘʟʫʚʘʚʩʷ ʥʘ ʚʠʢʦʥʘʥʥʽ ʇʨʦʛʨʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʛʘʣʫʟʽ 

ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ ʟʦʥʠ ʥʘ 2021ï2025 ʨʦʢʠ [76]. D 

ʤʝʞʘʭ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʮʠʢʣʫ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ 

ʤʝʨʝʞʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʩʪʽʚ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʝʨʝʡʪʠ ʚʽʜ ʟʘʩʪʘʨʽʣʠʭ ʤʝʪʦʜʽʚ 

ʜʠʩʢʨʝʪʥʦʛʦ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʦ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʽʥʜʠʢʘʪʠʚʥʦʛʦ ʪʘ ʨʝʬʝʨʝʥʪʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. 

ʉʪʘʥʦʤ ʥʘ ʩʽʯʝʥʴ 2026 ʨʦʢʫ ʜʽʶʯʘ ʤʝʨʝʞʘ ʚʢʣʶʯʘʻ ʰʽʩʪʴ ʩʪʨʘʪʝʛʽʯʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʪʫʩ ʪʘ ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ (ɼʦʜʘʪʢʠ ɸ-ɹ): 

1. ʈʝʬʝʨʝʥʪʥʠʡ ʧʫʥʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ˉUA1-13-06-2-2 (ʤ. 

ʐʝʧʪʠʮʴʢʠʡ) 

- ʊʠʧ: ʤ̔ ʩʴʢʠʡ ʬʦʥʦʚʠʡ. 

- ʣʦʢʘʮʽʷ: ʚʫʣ. ʂʦʨʦʣʴʦʚʘ, 11 (ʪʝʨʠʪʦʨʽʷ ʛʽʤʥʘʟʽʾ ˉ3). 

- ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ï ʮʝ ʻʜʠʥʠʡ ʧʦʩʪ ʨʝʬʝʨʝʥʪʥʦʛʦ ʪʠʧʫ ʚ ʤʝʨʝʞʽ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʚʠʱʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʫ ʩʝʣʽʪʝʙʥʽʡ ʟʦʥʽ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʽʩʪʘ ʜʦʟʚʦʣʷʻ ʬʽʢʩʫʚʘʪʠ ʙʘʟʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, 

ʷʢʠʤʠ ʜʠʭʘʻ ʥʘʩʝʣʝʥʥʷ, ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʜʘʥʽ ʷʢ ʝʪʘʣʦʥʥʽ ʜʣʷ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʽʥʜʠʢʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚ ʤʝʞʘʭ ʚʫʛʽʣʴʥʦ-ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ. 

2. ɯʥʜʠʢʘʪʠʚʥʠʡ ʧʫʥʢʪ ˉUA1-13-01-3-2 (ʩ. ʐʘʙʝʣʴʥʷ) 

- ʊʠʧ: ʪʨʘʥʩʧʦʨʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ / ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ. 

- ʃʦʢʘʮʽʷ: ʚʫʣ. ʄʦʨʽʥʘ, 38 (ʙʘʟʘ ʃʴʚʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʟ 

ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ). 

- ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ï ʧʦʩʪ ʚʠʢʦʥʫʻ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʚʽʜʩʪʝʞʝʥʥʽ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʧʝʨʝʥʦʩʫ ʤʘʩ ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʜʝʨʞʘʚʥʠʡ ʢʦʨʜʦʥ. 

ʁʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ɻʽʜʨʦʤʝʪʮʝʥʪʨʫ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʚʠʤʽʨʶʚʘʥʴ. 
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3. ɯʥʜʠʢʘʪʠʚʥʠʡ ʧʫʥʢʪ ˉUA1-13-02-3-2 (ʩ. ʉʦʢʽʣʴʥʠʢʠ) 

- ʊʠʧ: ʪʨʘʥʩʧʦʨʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ. 

- ʃʦʢʘʮʽʷ: ʚʫʣ. ɿʫʙʨʽʚʩʴʢʘ, 27 (ʟʦʥʘ ʚʧʣʠʚʫ ʊʎ «ɽʧʽʮʝʥʪʨ» ʪʘ ʢʽʣʴʮʝʚʦʾ 

ʜʦʨʦʛʠ ʃʴʚʦʚʘ). 

- ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ï ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʽʥʪʝʥʩʠʚʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ. ɼʘʥʽ ʮʴʦʛʦ 

ʧʦʩʪʫ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʨʦʜʫʢʪʘʤʠ 

ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ (ʦʢʩʠʜʠ ʘʟʦʪʫ, ʚʫʛʣʝʮʶ) ʫ ʟʦʥʘʭ ʟ ʥʘʜʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʬʽʢʫ. 

4. ɯʥʜʠʢʘʪʠʚʥʠʡ ʧʫʥʢʪ ˉUA1-13-03-2-2 (ʤ. ʉʪʨʠʡ) 

- ʊʠʧ: ʤ̔ ʩʴʢʠʡ ʬʦʥʦʚʠʡ. 

- ʃʦʢʘʮʽʷ: ʚʫʣ. ʆ. ɹʘʩʘʨʘʙ, 15 (ʪʝʨʠʪʦʨʽʷ ʣʽʢʘʨʥʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ). 

- ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ï ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʫ 

ʚʘʞʣʠʚʦʤʫ ʧʨʦʤʠʩʣʦʚʦ-ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʚʫʟʣʽ ʧʽʚʜʥʷ ʦʙʣʘʩʪʽ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʣʽʢʫʚʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʧʽʜʢʨʝʩʣʶʻ ʩʦʮʽʘʣʴʥʫ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʜʣʷ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ 

ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. 

5. ɯʥʜʠʢʘʪʠʚʥʠʡ ʧʫʥʢʪ ˉUA1-13-04-1-2 (ʤ. ɹʦʨʠʩʣʘʚ) 

- ʊʠʧ: ʧʨʦʤʠʩʣʦʚʠʡ. 

- ʃʦʢʘʮʽʷ: ʚʫʣ. ʊ. ʐʝʚʯʝʥʢʘ, 42 (ʪʝʨʠʪʦʨʽʷ ʤʽʩʴʢʦʾ ʨʘʜʠ). 

- ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ï ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʧʝʮʠʬʽʢʫ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ 

ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ. ʇʦʩʪ ʬʽʢʩʫʻ ʚʧʣʠʚ ʚʠʜʦʙʫʚʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʚʠʪʦʢʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʘʪʤʦʩʬʝʨʫ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

6. ɯʥʜʠʢʘʪʠʚʥʠʡ ʧʫʥʢʪ ˉUA1-13-05-1-2 (ʩʤʪ ɼʦʙʨʦʪʚʽʨ) 

- ʊʠʧ: ʧʨʦʤʠʩʣʦʚʠʡ. 

- ʃʦʢʘʮʽʷ: ʚʫʣ. ɯ. ʌʨʘʥʢʘ, 14 (ʧʦʙʣʠʟʫ ʎʅɸʇʫ). 

- ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ï ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʦʥʠ ʚʧʣʠʚʫ 

ʚʝʣʠʢʦʛʦ ʦʙôʻʢʪʘ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʎʝʡ ʧʫʥʢʪ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʧʨʦʤʠʩʣʦʚʦʛʦ ʛʽʛʘʥʪʘ ʪʘ ʡʦʛʦ ʚʥʝʩʦʢ 

ʫ ʟʘʛʘʣʴʥʝ ʘʝʨʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʝʛʽʦʥʫ. 
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ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʟʘʟʥʘʯʝʥʠʭ ʧʫʥʢʪʽʚ ʫ ʧʝʨʽʦʜ 2021ï2025 ʨʦʢʽʚ ʧʽʜʪʚʝʨʜʠʚ 

ʜʦʮʽʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʤʽʱʝʥʥʷ, ʧʨʦʪʝ ʚʠʷʚʠʚ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʜʣʷ ʧʦʚʥʦʛʦ ʧʦʢʨʠʪʪʷ «ʙʽʣʠʭ ʧʣʷʤ» ʥʘ ʝʢʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ 

ʦʙʣʘʩʪʽ. ɼʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʠʭ ʦʙ'ʻʢʪʽʚ ʪʘ ʥʘʢʦʧʠʯʝʥʽ ʥʠʤʠ ʤʘʩʠʚʠ ʜʘʥʠʭ 

ʩʪʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ï 

ʇʨʦʛʨʘʤʠ ʥʘ 2026ï2030 ʨʦʢʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʽʩʥʫʶʯʠʭ ʧʦʩʪʽʚ ʽʟ 

ʥʦʚʠʤʠ ʚʫʟʣʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ [77]. 
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ʈʠʩ. 2.1. ʈʦʟʪʘʰʫʚʘʥʥʷ ʽʩʥʫʶʯʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ [77] 
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ʈʠʩ. 2.2-2.5. ɺʩʪʘʥʦʚʣʝʥʠʡ ʨʝʬʝʨʝʥʪʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ (ʤ. 

ʐʝʧʪʠʮʴʢʠʡ) [77] 
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ʈʠʩ. 2.6-2.11. ɺʩʪʘʥʦʚʣʝʥʽ ʽʥʜʠʢʘʪʠʚʥʽ ʩʪʘʮʽʦʥʘʨʥʽ ʧʫʥʢʪʠ [77] 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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ʆʮʽʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚʩʽʤʘ ʩʫʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ɼʝʨʞʘʚʥʦʶ ʫʩʪʘʥʦʚʦʶ «ʃʴʚʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 

ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ», 

ʃʴʚʽʚʩʴʢʠʤ ʨʝʛʽʦʥʘʣʴʥʠʤ ʮʝʥʪʨʦʤ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʟ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʋʢʨʘʾʥʠ, ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʋʢʨʘʾʥʠ, 

ʟʦʢʨʝʤʘ ʜʝʧʘʨʪʘʤʝʥʪʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ï ʦʨʛʘʥʦʤ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʧʝʨʽʦʜ ʟ ʚʝʨʝʩʥʷ ʧʦ ʛʨʫʜʝʥʴ 2024 ʨʦʢʫ ʪʘ ʩʽʯʝʥʴ-

ʚʝʨʝʩʝʥʴ 2025 ʨʦʢʫ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʜʠʢʘʪʠʚʥʠʭ ʧʫʥʢʪʘʭ ʪʘ ʦʜʥʦʛʦ 

ʩʪʘʮʽʦʥʘʨʥʦʛʦ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ ʨʽʟʥʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʛʫʩʪʦʪʦʶ ʥʘʩʝʣʝʥʥʷ. ʉʧʝʮʠʬʽʢʘ ʨʦʟʤʽʱʝʥʥʷ 

ʢʦʞʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʫʥʢʪʫ ʤʦʥʽʪʦʨʠʥʛʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʥʽ 

ʟʘʬʽʢʩʦʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʢʦʤʧʣʝʢʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʟʜʽʡʩʥʝʥʦʛʦ ʫ 2024-2025 ʨʦʢʘʭ ʜʝʧʘʨʪʘʤʝʥʪʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʘʥ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʰʝʩʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʫʥʢʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ (ʩ. ʐʘʙʝʣʴʥʷ, ʩ. ʉʦʢʽʣʴʥʠʢʠ, ʤ. ʉʪʨʠʡ, ʤ. ɹʦʨʠʩʣʘʚ, ʤ. 

ʐʝʧʪʠʮʴʢʠʡ, ʩʝʣʠʱʝ ɼʦʙʨʦʪʚʽʨ) ʟʘʛʘʣʦʤ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ, 

ʚʠʟʥʘʯʝʥʠʤ ʥʘʮʽʦʥʘʣʴʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ. ʇʨʦʪʝ ʫ ʥʠʟʮʽ ʚʠʧʘʜʢʽʚ 

ʟʘʬʽʢʩʦʚʘʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʚʝʨʜʠʭ ʯʘʩʪʦʢ 

(ʊʏ2,5, ʊʏ10), ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (SO2), ʘ ʪʘʢʦʞ ʦʟʦʥʫ (ʆ3)ʫ ʩʝʣʠʱʽ ɼʦʙʨʦʪʚʽʨ. 

2024 ʨʽʢ. 

ʇʫʥʢʪ UA 1-13-01-3-2 (ʩ. ʐʘʙʝʣʴʥʷ, ʈʘʚʘ-ʈʫʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ) 

ï ʪʨʘʥʩʧʦʨʪʥʦ- ʦʨʽʻʥʪʦʚʘʥʘ ʩʪʘʥʮʽʷ, ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʙʣʠʟʫ ʫʢʨʘʾʥʩʴʢʦ-

ʧʦʣʴʩʴʢʦʛʦ ʢʦʨʜʦʥʫ. ʅʘʩʝʣʝʥʥʷ ʩʝʣʘ ʪʘ ʤ. ʈʘʚʘ-ʈʫʩʴʢʘ ʥʝʚʝʣʠʢʝ, ʦʜʥʘʢ ʤʽʩʮʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʻ ʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʟʠʪʥʦʛʦ ʘʚʪʦʪʨʘʬʽʢʫ ʙʽʣʷ 

ʘʚʪʦʰʣʷʭʫ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʄ09, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʊʝʨʥʦʧʽʣʴʩʴʢʫ 

ʪʘ ʃʴʚʽʚʩʴʢʫ ʦʙʣʘʩʪʽ ʽ ʻ ʯʘʩʪʠʥʦʶ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ E372, ʱʦ 
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ʦʙʫʤʦʚʣʶʻ ʯʘʩʪʽ ʧʽʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʬʽʢʩʦʚʘʥʦ ʥʘʡʚʠʱʫ ʢʽʣʴʢʽʩʪʴ 

ʧʝʨʝʚʠʱʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ10) ʟʘ 24 ʛʦʜʠʥʠ ï 31 

ʨʘʟ ʧʨʠ ʜʦʟʚʦʣʝʥʠʭ 35 ʨʘʟʽʚ. ʇʦʧʨʠ ʣʦʢʘʣʴʥʽ ʧʽʢʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

113,3 ʤʢʛ/ʤį ʜʣʷ ʊʏ10 ʪʘ 3434,6 ʤʢʛ/ʤį ʜʣʷ CO). 

ʋʩʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʧʦʨʦʛʫ 

ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦ ʜʦʟʚʦʣʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʠʱʝʥʴ. 

ʇʫʥʢʪ UA 1-13-02-3-2 (ʩ. ʉʦʢʽʣʴʥʠʢʠ, ʉʦʢʽʣʴʥʠʮʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ) ï ʪʨʘʥʩʧʦʨʪʥʦ- ʦʨʽʻʥʪʦʚʘʥʘ ʩʪʘʥʮʽʷ, ʨʦʟʤʽʱʝʥʠʡ ʙʽʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʰʣʷʭʫ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʄ06 ï ʂʠʾʚ ï ʏʦʧ, ʷʢʘ ʟʙʽʛʘʻʪʴʩʷ ʽʟ ʯʘʩʪʠʥʦʶ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʤʘʨʰʨʫʪʫ E40 ʟ ʚʠʩʦʢʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʢʦʤʝʨʮʽʡʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ (ʪʝʨʠʪʦʨʽʷ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ 

«ɽʧʽʮʝʥʪʨ») ʪʘ ʚʧʣʠʚʫ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʥʘ ʘʛʣʦʤʝʨʘʮʽʶ «ʃʴʚʽʚ». ɯʥʪʝʥʩʠʚʥʠʡ 

ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ ʡ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʶʜʩʴʢʠʭ ʧʦʪʦʢʽʚ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ. ɿʘʬʽʢʩʦʚʘʥʦ 13 ʧʝʨʝʚʠʱʝʥʴ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ10) ʟʘ 24 ʛʦʜʠʥʠ ʧʨʠ ʜʦʟʚʦʣʝʥʠʭ 35 ʨʘʟʽʚ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 105,9 ʤʢʛ/ʤį ʊʏ10) ʻ ʧʦʦʜʠʥʦʢʠʤʠ ʧʽʢʘʤʠ. 

ʋʩʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʧʦʨʦʛʫ 

ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦ ʜʦʟʚʦʣʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʠʱʝʥʴ. 

ʇʫʥʢʪ UA 1-13-03-2-2 (ʤ. ʉʪʨʠʡ, ʉʪʨʠʡʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ) ï 

ʤʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ʧʫʥʢʪ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʞʠʪʣʦʚʦʤʫ ʤʽʢʨʦʨʘʡʦʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ. ʅʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʉʪʨʠʡ ï ʙʣʠʟʴʢʦ 59 000 ʦʩʽʙ. ʉʪʘʥʮʽʷ 

ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʤʝʞʘʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʚôʷʟʦʢ ʙʽʣʷ ʘʚʪʦʰʣʷʭʫ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʄ06 ʽ ʚʧʣʠʚʫ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ ʤʽʩʪʘ. ɿʘʬʽʢʩʦʚʘʥʦ 7 ʧʝʨʝʚʠʱʝʥʴ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ10) ʟʘ 24 ʛʦʜʠʥʠ ʧʨʠ ʜʦʟʚʦʣʝʥʠʭ 35 

ʨʘʟʽʚ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ï ʫ ʙʝʟʧʝʯʥʠʭ ʤʝʞʘʭ. 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʚ ʩʧʦʢʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʟʚʦʣʷʻ ʮʽʡ ʩʪʘʥʮʽʾ ʚʠʢʦʥʫʚʘʪʠ 

ʬʫʥʢʮʽʶ ʢʦʥʪʨʦʣʶ ʬʦʥʦʚʠʭ (ʙʘʟʦʚʠʭ) ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʥʝ ʟʘʟʥʘʶʪʴ 

ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ. ʋʩʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ 

ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʧʦʨʦʛʫ ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦ ʜʦʟʚʦʣʝʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʝʨʝʚʠʱʝʥʴ. 
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ʇʫʥʢʪ UA 1-13-04-1-2 (ʤ. ɹʦʨʠʩʣʘʚ, ɹʦʨʠʩʣʘʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ) 

ï ʧʨʦʤʠʩʣʦʚʘ ʩʪʘʥʮʽʷ ʫ ʤʽʩʪʽ ʟ ʽʩʪʦʨʠʯʥʦ ʚʠʩʦʢʠʤ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

(ʥʘʬʪʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ). ʅʘʩʝʣʝʥʥʷ ɹʦʨʠʩʣʘʚʘ ï ʧʦʥʘʜ 33 000 ʦʩʽʙ. ʉʪʘʥʮʽʷ 

ʨʦʟʤʽʱʝʥʘ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ. ɿʘʬʽʢʩʦʚʘʥʦ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʠʱʝʥʴ 5 ʨʘʟʽʚ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ10) ʟʘ 24 ʛʦʜʠʥʠ ʧʨʠ ʜʦʟʚʦʣʝʥʠʭ 35 ʨʘʟʽʚ ʪʘ 2 

ʧʝʨʝʚʠʱʝʥʥʷ ʧʽʢʦʚʠʭ ʨʽʚʥʽʚ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO). ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ ï 124,4 ʤʢʛ/ʤį, ʤʘʢʩʠʤʘʣʴʥʝ ï 417,4 ʤʢʛ/ʤį, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 

ʚʩʪʘʥʦʚʣʝʥʫ ɻɼʂʤ.ʨ. (1000 ʤʢʛ/ʤį). 

ʋʩʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʧʦʨʦʛʫ 

ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦ ʜʦʟʚʦʣʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʠʱʝʥʴ. 

ɺʠʤʽʨʶʚʘʥʥʷ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʩʝʟʦʥʥʫ ʧʽʢʦʚʫ ʘʢʪʠʚʥʽʩʪʴ, ʟʦʩʝʨʝʜʞʝʥʫ 

ʧʝʨʝʚʘʞʥʦ ʚ ʞʦʚʪʥʽïʣʠʩʪʦʧʘʜʽ, ʟʘ ʫʤʦʚ ʧʽʜʚʠʱʝʥʦʛʦ ʪʨʘʬʽʢʫ, ʧʦʯʘʪʢʫ 

ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʽʥʚʝʨʩʽʾ. ʊʘʢʽ ʧʝʨʝʚʠʱʝʥʥʷ ʻ 

ʢʦʨʦʪʢʦʯʘʩʥʠʤʠ ʡ ʜʦʟʚʦʣʝʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʇʦʨʷʜʢʫ. 

ɺʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ 

ʨʝʛʽʦʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ, ʘ ʡ ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ, ʟʦʢʨʝʤʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʪʨʦʚʦʛʦ ʨʝʞʠʤʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʜʣʷ ʜʥʽʚ 

ʽʟ ʟʘʬʽʢʩʦʚʘʥʠʤʠ ʧʝʨʝʚʠʱʝʥʥʷʤʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʧʨʷʤʠ ʚʽʪʨʫ ʟ ʤʝʪʦʶ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʋ 

ʩʝʣʽ ʐʘʙʝʣʴʥʷ ʥʘ ʧʝʨʽʦʜ ʧʝʨʝʚʠʱʝʥʴ ʧʝʨʝʚʘʞʘʣʠ ʟʘʭʽʜʥʽ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ 

ʚʽʪʨʠ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʝʨʝʥʦʩʫ ʟʘʙʨʫʜʥʝʥʴ ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ. ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ ʚʧʣʠʚ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʟ 

ʨʝʩʧʫʙʣʽʢʠ ʇʦʣʴʱʘ. 

ʋ ʩʝʣʽ ʉʦʢʽʣʴʥʠʢʠ, ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʧʦʙʣʠʟʫ ʃʴʚʦʚʘ, ʨʽʟʥʽ ʥʘʧʨʷʤʢʠ ʚʽʪʨʽʚ 

ʤʦʞʫʪʴ ʧʨʦʚʦʢʫʚʘʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʟ ʤʽʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ. 

ʋ ʤʽʩʪʽ ɹʦʨʠʩʣʘʚʽ ʧʝʨʝʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʫʤʦʚʘʭ ʧʽʚʜʝʥʥʦʛʦ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʩʣʘʙʢʦʛʦ ʚʽʪʨʫ ʘʙʦ 
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ʰʪʠʣʶ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ 

ʘʪʤʦʩʬʝʨʠ. 

ʋ ʤʽʩʪʽ ʉʪʨʠʡ ʟʥʘʯʥʠʭ ʧʝʨʝʚʠʱʝʥʴ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ, ʥʘʚʽʪʴ ʟʘ ʟʤʽʰʘʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʚʽʪʨʫ, ʟʦʢʨʝʤʘ ʟʘʭʽʜʥʦʛʦ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʬʦʥʦʚʠʡ ʭʘʨʘʢʪʝʨ 

ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʩʪʘʥʮʽʾ. 

ʋʩʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʛʨʘʥʠʯʥʠʭ 

ʚʝʣʠʯʠʥ. ʂʽʣʴʢʽʩʪʴ ʧʝʨʝʚʠʱʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʊʏ10 

ʟʘ 24 ʛʦʜʠʥʠ ʥʝ ʧʝʨʝʚʠʱʫʻ ʣʽʤʽʪʫ 35 ʨʘʟʽʚ ʥʘ ʨʽʢ. ʈʘʟʦʚʽ ʤʘʢʩʠʤʫʤʠ CO, SO2, 

NO2, O3 ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. ɺʫʛʣʝʚʦʜʥʽ ʥʘ 

ʧʨʦʤʠʩʣʦʚʦ-ʦʨʽʻʥʪʦʚʘʥʽʡ ʩʪʘʥʮʽʾ ʚ ɹʦʨʠʩʣʘʚʽ ʥʝ ʧʝʨʝʚʠʱʠʣʠ ɻɼʂʤ.ʨ. 

ɿ ʥʘʫʢʦʚʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ 

ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2024 ʨʦʮʽ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʟʘʜʦʚʽʣʴʥʘ, 

ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʘʙʦ ʢʨʠʪʠʯʥʠʭ ʧʝʨʝʚʠʱʝʥʴ. 

2025 ʨʽʢ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʧʨʦʪʷʛʦʤ ʩʽʯʥʷ-ʚʝʨʝʩʥʷ 2025 ʨʦʢʫ ʥʘ ʰʝʩʪʠ ʧʫʥʢʪʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʩ. ʐʘʙʝʣʴʥʷ, ʩ. ʉʦʢʽʣʴʥʠʢʠ, ʤ. ʉʪʨʠʡ, ʤ. ɹʦʨʠʩʣʘʚ, ʩʝʣʠʱʽ 

ɼʦʙʨʦʪʚʽʨ ʪʘ ʤ. ʐʝʧʪʠʮʴʢʠʡ), ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʙʽʣʴʰʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʥʠʟʮʽ ʚʠʧʘʜʢʽʚ 

ʟʘʬʽʢʩʦʚʘʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ10) ʟʘ 24 

ʛʦʜʠʥʠ, ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (SO), ʘ ʪʘʢʦʞ ʦʟʦʥʫ (ʆ3) ʫ ʩʝʣʠʱʽ ɼʦʙʨʦʪʚʽʨ. 

ʇʫʥʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ UA 1-13-01-3-2 (ʩ. ʐʘʙʝʣʴʥʷ, ʈʘʚʘ-ʈʫʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ) ʥʘʣʝʞʠʪʴ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʪʘʥʮʽʡ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʧʨʠʢʦʨʜʦʥʥʽʡ ʟʦʥʽ ʧʦʙʣʠʟʫ ʤʽʞʥʘʨʦʜʥʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ 

ʤʘʛʽʩʪʨʘʣʽ ʄ09 (ʯʘʩʪʠʥʘ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ E372), ʱʦ ʟʫʤʦʚʣʶʻ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

ʥʘʩʘʤʧʝʨʝʜ ʪʨʘʥʟʠʪʥʠʤ ʘʚʪʦʪʨʘʬʽʢʦʤ. ʅʘʩʝʣʝʥʥʷ ʩʝʣʘ ʐʘʙʝʣʴʥʷ ʪʘ ʤ. ʈʘʚʘ-

ʈʫʩʴʢʘ ʻ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʤ, ʦʜʥʘʢ ʚʧʣʠʚ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ, 
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ʟʦʢʨʝʤʘ ʚʘʥʪʘʞʥʦʛʦ, ʘ ʪʘʢʦʞ ʣʦʢʘʣʴʥʠʭ ʩʝʟʦʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ 

ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʩʽʯʥʽ-ʚʝʨʝʩʥʽ 2025 ʨʦʢʫ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʠʱʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ10) ʟʘ 

24 ʛʦʜʠʥʠ. ʄʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʥʦʚʠʣʠ 174,4 ʤʢʛ/ʤį. ɼʣʷ ʽʥʰʠʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʩʠʪʫʘʮʽʷ ʻ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʦʶ: ʜʣʷ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (SO2) 

ʟʘʬʽʢʩʦʚʘʥʦ ʣʠʰʝ 2 ʧʝʨʝʚʠʱʝʥʥʷ ʧʨʠ ʥʦʨʤʘʪʠʚʥʦ ʜʦʧʫʩʪʠʤʠʭ 3 (ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ï 302,1 ʤʢʛ/ʤį) ʪʘ ʧʦ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 1 

ʧʝʨʝʚʠʱʝʥʥʷ 12154,5 ʤʢʛ/ʤ3, ʫ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ (NO2), ʦʟʦʥʫ (O3) 

ʧʝʨʝʚʠʱʝʥʴ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ (ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʥʦʚʠʣʠ 

ʚʽʜʧʦʚʽʜʥʦ 69,6 ʪʘ 60,8). 

ɸʥʘʣʽʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʧʽʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʧʨʠ ʥʠʟʴʢʽʡ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʪʘ ʥʘʷʚʥʦʩʪʽ ʽʥʚʝʨʩʽʡ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʘʢʫʤʫʣʷʮʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ. ʇʨʦʪʷʛʦʤ ʟʚʽʪʥʦʛʦ 

ʧʝʨʽʦʜʫ ʧʝʨʝʚʘʞʘʣʠ ʚʽʪʨʠ ʩʭʽʜʥʦʛʦ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ ʩʝʢʪʦʨʽʚ (å44% ʜʥʽʚ), 

ʩʝʨʝʜʥʷ ʜʦʙʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʢʦʣʠʚʘʣʘʩʷ ʚ ʤʝʞʘʭ 3,3ï3,5 ʤ/ʩ. ʉʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʥʘ ʨʽʢ ʢʦʥʮʝʥʪʨʘʮʽʡ ʊʏ2,5 ʩʷʛʘʣʠ 22,2 ʤʢʛ/ʤį, ʘ ʜʣʷ PM10 ï 29,2 

ʤʢʛ/ʤį. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʟʘʭʽʜʥʠʭ ʚʽʪʨʽʚ ʙʫʣʠ ʥʠʞʯʠʤʠ ʚʽʜ 

ʟʘʛʘʣʴʥʠʭ ʧʽʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʦʥʠ ʤʘʡʞʝ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʩʝʨʝʜʥʽʡ ʬʦʥ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʪʨʘʬʽʢʫ. ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʜʦʤʽʰʦʢ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʜʥʽ ʟʘʭʽʜʥʠʭ ʚʽʪʨʽʚ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʘ 

ʨʽʢ ʢʦʥʮʝʥʪʨʘʮʽʡ ʉʆ ʩʪʘʥʦʚʠʣʦ 131,1 ʤʢʛ/ʤį, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʚʧʣʠʚʦʤ 

ʜʠʟʝʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʦʜʽ ʷʢ ʢʦʥʮʝʥʪʨʘʮʽʷ NO , ʥʘʚʧʘʢʠ, ʙʫʣʘ ʥʠʞʯʦʶ 16,5 

ʤʢʛ/ʤį ʥʘ ʨʽʢ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʩʝʟʦʥʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʪʘ ʧʝʨʝʙʽʛʦʤ 

ʬʦʪʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʪʠʪʨʘʮʽʷ NOʭ ï O3). ʈʽʚʥʽ ʦʟʦʥʫ ʪʘʢʦʞ ʙʫʣʠ ʥʠʞʯʠʤʠ 

ʫ ʟʘʭʽʜʥʽ ʜʥʽ (7,33 ʤʢʛ/ʤį), ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʤʝʥʰʦʶ ʽʥʩʦʣʷʮʽʻʶ ʪʘ ʨʝʘʢʮʽʷʤʠ ʟ 

ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ, ʪʦʜʽ ʷʢ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ SO2 ʚʠʷʚʠʣʠʩʷ ʥʝʟʥʘʯʥʠʤʠ 

(4,83 ʤʢʛ/ʤį), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʪʫʞʥʠʭ ʜʞʝʨʝʣ ʮʴʦʛʦ 

ʟʘʙʨʫʜʥʶʚʘʯʘ ʟ ʙʦʢʫ ʧʦʣʴʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʘʙʦ ʧʨʦ ʝʬʝʢʪʠʚʥʝ ʡʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ. 
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ʆʪʞʝ, ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʻ ʧʦʻʜʥʘʥʥʷ ʧʦʤʽʨʥʦʾ ʚʝʥʪʠʣʷʮʽʾ (ʩʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʙʣʠʟʴʢʦ 3,3 ʤ/ʩ), ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʭ ʽʥʚʝʨʩʽʡ, ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʪʨʘʥʟʠʪʥʦʛʦ ʘʚʪʦʪʨʘʬʽʢʫ ʪʘ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ, ʜʝ ʥʘʩʝʣʝʥʥʷ ʧʝʨʝʚʘʞʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʜʠ ʧʘʣʠʚʘ (ʜʨʦʚʘ, ʙʨʠʢʝʪʠ ʟ ʪʦʨʬʫ ʪʘ ʚʫʛʽʣʣʷ), 

ʨʽʜʢʽʩʥʽ ʝʧʽʟʦʜʠ ʟʘʭʽʜʥʠʭ ʚʽʪʨʽʚ ʤʘʶʪʴ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʪʘ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. 

ʇʫʥʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ UA 1-13-02-3-2 (ʩ. ʉʦʢʽʣʴʥʠʢʠ, ʉʦʢʽʣʴʥʠʮʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ) ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʦʥʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʙʣʠʟʫ ʤʽʞʥʘʨʦʜʥʦʾ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ ʄ06 (ʂʠʾʚ-ʏʦʧ), ʷʢʘ ʻ 

ʩʢʣʘʜʦʚʦʶ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ ɽ40, ʘ ʪʘʢʦʞ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ 

ʜʦ ʢʦʤʝʨʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʝʣʠʢʦʛʦ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ «ɽʧʽʮʝʥʪʨ». 

ʊʝʨʠʪʦʨʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʨʘʥʟʠʪʥʦʛʦ ʽ ʣʦʢʘʣʴʥʦʛʦ 

ʘʚʪʦʪʨʘʬʽʢʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʩʚʽʜʯʠʚ ʥʘʷʚʥʽʩʪʴ ʚʠʧʘʜʢʽʚ 

ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʦ ʥʠʟʮʽ ʨʝʯʦʚʠʥ, ʟʦʢʨʝʤʘ 

ʦʢʩʠʜʘʤ ʘʟʦʪʫ (NO, NO ), ʚʫʛʣʝʮʶ ʦʢʩʠʜ (CO) ʪʘ ʪʚʝʨʜʠʤ ʯʘʩʪʠʥʢʘʤ (ʊʏ2,5 ʽ 

ʊʏ10), ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʠʭ ʟʨʦʩʪʘʣʠ ʫ ʛʦʜʠʥʠ ʪʨʘʥʩʧʦʨʪʥʠʭ «ʧʽʢʽʚ», ʱʦ ʢʦʨʝʣʶʻ 

ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʥʘ ʤʘʛʽʩʪʨʘʣʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʫʤʦʚʠ ʤʘʣʠ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ. ʈʦʟʘ ʚʽʪʨʽʚ 

ʧʦʢʘʟʘʣʘ ʜʦʤʽʥʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʽʟ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ (ʙʣʠʟʴʢʦ 42,6% ʜʥʽʚ) ʪʘ ʟ 

ʧʽʚʜʥʷ (25,4%), ʪʦʜʽ ʷʢ ʟʘʭ̔ʜʥʽ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽ ʚʽʪʨʠ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʣʠʰʝ 

ʫ 11-12% ʜʥʽʚ. ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʘʨʽʶʚʘʣʘ ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ ~0 ʤ/ʩ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ~ 10.58 ʤ/ʩ ʧʨʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ, ʱʦ ʟʫʤʦʚʣʶʚʘʣʦ ʨʽʟʥʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʌʘʢʪʠʯʥʽ ʩʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʥʘ ʨʽʢ ʧʨʦʪʷʛʦʤ ʩʽʯʥʷ-ʚʝʨʝʩʥʷ 2025 ʨʦʢʫ ʩʪʘʥʦʚʠʣʠ: ʊʏ2,5 ï 17,5 

ʤʢʛ/ʤį (ʤʘʢʩʠʤʫʤ 103,6 ʤʢʛ/ʤį, 23.01.2025), ʊʏ10 ï 23,7 ʤʢʛ/ʤį (ʤʘʢʩʠʤʫʤ 

141,7 ʤʢʛ/ʤį, 23.01.2025), NO2 ï 26,3 ʤʢʛ/ʤį (ʤʘʢʩʠʤʫʤ 118,6 ʤʢʛ/ʤį, 

21.03.2025), SO2 ï 7,4 ʤʢʛ/ʤį (ʤʘʢʩʠʤʫʤ 482,3 ʤʢʛ/ʤį, 07.08.2025), CO ï 123,2 

ʤʢʛ/ʤį (ʤʘʢʩʠʤʫʤ 1765,9 ʤʢʛ/ʤį, 19.01.2025), O3 ï 21,6 ʤʢʛ/ʤį (ʤʘʢʩʠʤʫʤ 86,2 
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ʤʢʛ/ʤį, 06.06.2025). ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʧʽʢʦʚʽ ʟʥʘʯʝʥʥʷ ʊʏ2,5, ʊʏ10, NOʭ, 

SO2 ʪʘ CO ʧʨʠʧʘʜʘʣʠ ʥʘ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ, ʪʦʜʽ ʷʢ ʟʨʦʩʪʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʟʦʥʫ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʣʽʪʥʽʭ ʤʽʩʷʮʽʚ. 

ɸʥʘʣʽʟ ʫ ʨʦʟʨʽʟʽ ʥʘʧʨʷʤʢʽʚ ʚʽʪʨʫ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʤʠ 

ʚʠʷʚʠʣʠʩʷ ʝʧʽʟʦʜʠ ʫ ʙʝʟʚʽʪʨʷʥʽ ʜʥʽ ʟ ʟʘʭʽʜʥʠʤʠ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʤʠ ʚʽʪʨʘʤʠ 

ʥʠʟʴʢʦʾ ʰʚʠʜʢʦʩʪʽ, ʢʦʣʠ ʟʘʬʽʢʩʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʽ ʨʽʚʥʽ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʪʦʜʽ 

ʷʢ ʩʭʽʜʥʽ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽ ʧʦʪʦʢʠ ʟʘʚʜʷʢʠ ʚʠʱʽʡ ʰʚʠʜʢʦʩʪʽ ʩʧʨʠʷʣʠ 

ʨʦʟʩʽʶʚʘʥʥʶ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʢʦʧʠʯʝʥʥʷ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ ʫ ʧʝʨʽʦʜʠ ʩʣʘʙʢʠʭ ʚʽʪʨʽʚ ʪʘ ʾʭ ʘʢʪʠʚʥʝ ʨʦʟʩʽʶʚʘʥʥʷ ʧʨʠ ʩʠʣʴʥʽʰʠʭ 

ʚʽʪʨʘʭ. ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʉʦʢʽʣʴʥʠʢʘʭ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʣʦʢʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɿʘʛʘʣʦʤ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʘʪʤʦʩʬʝʨʥʦʾ ʮʠʨʢʫʣʷʮʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʬʘʢʪʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʮʽʡ ʣʦʢʘʮʽʾ. 

ʇʫʥʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ UA 1-13-03-2-2 (ʤ. ʉʪʨʠʡ, ʉʪʨʠʡʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ) ʥʘʣʝʞʠʪʴ ʜʦ ʤʽʩʴʢʠʭ ʬʦʥʦʚʠʭ ʩʪʘʥʮʽʡ ʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʞʠʪʣʦʚʦʤʫ 

ʤʽʢʨʦʨʘʡʦʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ ʤʽʞʥʘʨʦʜʥʦʾ ʪʨʘʩʠ ʄ06 ʪʘ ʣʦʢʘʣʴʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʊʘʢʠʡ ʪʠʧ ʧʫʥʢʪʫ ʧʦʢʣʠʢʘʥʠʡ ʚʽʜʦʙʨʘʞʘʪʠ ʩʫʤʘʨʥʠʡ ʚʧʣʠʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʙʝʟ ʣʦʢʘʣʴʥʦʾ ʧʨʠʚôʷʟʢʠ ʜʦ ʦʜʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʯʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʫʟʣʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʘʥʠʭ ʜʣʷ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʅʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 59 ʪʠʩ. ʦʩʽʙ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʟʥʘʯʥʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 9 ʤʽʩʷʮʽʚ 2025 ʨʦʢʫ ʟʘʬʽʢʩʦʚʘʥʦ ʩʫʪʪʻʚʽ 

ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʽʚ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʟʦʢʨʝʤʘ. ʂʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʠʱʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ10) ʟʘ 24 ʛʦʜʠʥʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʫʣʘ 

ʤʝʥʰʦʶ, ʥʽʞ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʫʥʢʪʘʭ, ʧʨʦʪʝ ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʚʠʩʦʢʠʤʠ: ʜʣʷ ʊʏ2,5 ï 81,8 ʤʢʛ/ʤį ʪʘ ʜʣʷ ʊʏ10 ï 109,0 ʤʢʛ/ʤį (7 

ʣʶʪʦʛʦ ʧʨʠ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʤʫ ʩʣʘʙʢʦʤʫ ʚʽʪʨʫ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ 

ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ ʚʽʪʨʽʚ ʩʝʨʝʜʥʽ ʜʦʙʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ 
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ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʣʠ ʚʽʜʥʦʩʥʦ ʟʘʛʘʣʴʥʦʛʦ ʬʦʥʫ, ʪʦʜʽ ʷʢ ʩʭʽʜʥʽ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ ʪʘ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽ ʥʘʧʨʷʤʠ ʧʨʠ ʜʫʞʝ ʥʠʟʴʢʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʤʘʡʞʝ ʤʽʥʽʤʘʣʴʥʽʡ 

ʘʩʦʮʽʶʚʘʣʠʩʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʽʚ ʊʏ2,5 ʪʘ ʊʏ10 ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (å3ï5 

ʤʢʛ/ʤį ʫ ʪʨʘʚʥʽ). ʎʝ ʩʚʽʜʯʠʪʴ ʱʦ ʧʽʜ ʯʘʩ ʰʪʠʣʶ ʥʘʡʙʽʣʴʰʝ ʟʘ ʚʩʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʝ ʨʦʟʩʽʶʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʛʘʟʦʧʦʜʽʙʥʠʭ ʜʦʤʽʰʦʢ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʚʠʱʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO) ʪʘ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ (NO2) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 

ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʟʘ ʫʤʦʚ ʩʭʽʜʥʠʭ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʚʽʪʨʽʚ ʧʨʠ ʰʪʠʣʽ. 

ʋ ʜʥʽ ʟʽ ʩʭʽʜʥʠʤʠ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʤʠ ʧʦʪʦʢʘʤʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ NO2 ʪʘ ʉʆ 

ʙʫʣʠ ʥʠʞʯʠʤʠ ʥʘ 20ï30% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʩʽʶʚʘʥʥʷ 

ʚʠʢʠʜʽʚ ʫ ʨʘʟʽ ʥʘʜʭʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʽʟ ʧʝʨʝʜʛʽʨʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɼʣʷ ʦʟʦʥʫ (O3) ʽ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (SO2) ʟʘʬʽʢʩʦʚʘʥʦ ʩʪʘʙʽʣʴʥʦ ʥʠʟʴʢʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ. ʇʽʢʦʚʽ ʟʥʘʯʝʥʥʷ ʦʟʦʥʫ (45,1 ʤʢʛ/ʤį) ʧʨʠʧʘʜʘʣʠ ʥʘ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʽ ʚʽʪʨʠ, ʪʦʜʽ ʷʢ ʫ ʧʝʨʽʦʜʠ ʟʘʭʽʜʥʠʭ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʥʠʞʫʚʘʣʠʩʷ ʜʦ 1ï2 ʤʢʛ/ʤį, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʾʭʥʽʤ ʧʦʛʣʠʥʘʥʥʷʤ 

ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ ʪʘ ʯʘʩʪʢʘʤʠ. ɼʣʷ SO2 ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ (508,8 ʤʢʛ/ʤį) ʫ 

ʩʝʨʧʥʽ ʧʨʠ ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʚʽʪʨʘʭ, ʪʦʜʽ ʷʢ ʫ ʙʝʨʝʟʥʽ ʧʨʠ ʩʭʽʜʥʠʭ 

ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʚʽʪʨʘʭ ʩʝʨʝʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʥʦʚʠʣʠ ʣʠʰʝ å1 ʤʢʛ/ʤį. 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʤʘʣʠ ʚʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʇʽʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ ʜʦʤʽʰʦʢ ʧʨʠʧʘʜʘʣʠ 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ ʧʨʠ ʥʠʟʴʢʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ 

ʬʦʨʤʫʚʘʥʥʽ ʧʨʠʟʝʤʥʠʭ ʽʥʚʝʨʩʽʡ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʘʢʫʤʫʣʷʮʽʾ 

ʜʦʤʽʰʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʫʥʢʪʫ UA1-13-03-2-2 ʫ 2025 ʨʦʮʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʡʦʛʦ ʩʪʘʪʫʩ ʤʽʩʴʢʦʛʦ ʬʦʥʦʚʦʛʦ. ɺʽʥ ʬʽʢʩʫʻ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʉʪʨʠʶ. 

ʇʫʥʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ UA 1-13-04-1-2 (ʤ. ɹʦʨʠʩʣʘʚ, ɹʦʨʠʩʣʘʚʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ) ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʘʥʮʽʡ ʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʤʽʩʪʽ ʟ ʽʩʪʦʨʠʯʥʦ ʚʠʩʦʢʠʤ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʦʙʫʤʦʚʣʝʥʠʤ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʥʘʬʪʦʚʠʜʦʙʫʚʥʦʾ ʪʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʅʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 33 ʪʠʩ. ʦʩʽʙ. ɹʣʠʟʴʢʽʩʪʴ ʩʪʘʥʮʽʾ ʜʦ 

ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʟʥʘʯʘʻ ʾʾ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʣʦʢʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʽ ʚʽʜʨʽʟʥʷʻ ʚʽʜ ʤʽʩʴʢʠʭ ʬʦʥʦʚʠʭ ʧʫʥʢʪʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʩʽʯʥʽ-ʚʝʨʝʩʥʽ 2025 ʨʦʢʫ ʟʘʬʽʢʩʦʚʘʥʦ 7 

ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ (ʊʏ10) ʟʘ 24 ʛʦʜʠʥʠ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ: ʊʏ2,5 ï 96,5 

ʤʢʛ/ʤį, PM10 ï 109,3 ʤʢʛ/ʤį. ʉʝʨʝʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʪʷʛʦʤ ʟʚʽʪʥʦʛʦ ʧʝʨʽʦʜʫ 

ʜʦʨʽʚʥʶʚʘʣʠ 12,4 ʪʘ 15,3 ʤʢʛ/ʤį ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʚʠʱʽ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʨʽʚʥʽ 

ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʧʨʠʧʘʜʘʣʠ ʥʘ ʟʠʤʦʚʽ ʤʽʩʷʮʽ, ʟʦʢʨʝʤʘ ʣʶʪʠʡ (ʊʏ2,5 96,5 

ʤʢʛ/ʤį, ʊʏ10 å 109,3 ʤʢʛ/ʤį), ʪʦʜʽ ʷʢ ʥʘʚʝʩʥʽ ʾʭʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʚʘʣʠʩʷ (ʜʦ 5,8 ʤʢʛ/ʤį ʫ ʪʨʘʚʥʽ). 

ɼʣʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʜʦʤʽʰʦʢ ʧʝʨʝʚʠʱʝʥʴ ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʥʝ 

ʟʘʬʽʢʩʦʚʘʥʦ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ: SO2 ï 246,5 ʤʢʛ/ʤį, NO2 ï 62,1 

ʤʢʛ/ʤį, O3 ï 86,2 ʤʢʛ/ʤį, CO ï 6477,2 ʤʢʛ/ʤį. ʉʝʨʝʜʥʽ ʨʽʚʥʽ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ 

ʜʦʨʽʚʥʶʚʘʣʠ: SO2 ï 10,2 ʤʢʛ/ʤį, NO2 ï 11,7 ʤʢʛ/ʤį, O3 ï 40,2 ʤʢʛ/ʤį, CO ï 

122,3 ʤʢʛ/ʤį. ɼʣʷ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ ʭʘʨʘʢʪʝʨʥʽ ʧʽʜʚʠʱʝʥʽ ʟʠʤʦʚʽ ʟʥʘʯʝʥʥʷ (å27,9 

ʤʢʛ/ʤį ʫ ʣʶʪʦʤʫ) ʪʘ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʥʘʚʝʩʥʽ (å3ï4 ʤʢʛ/ʤį). ɼʣʷ ʦʟʦʥʫ 

ʚʠʷʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ (å65 ʤʢʛ/ʤį ʫ ʯʝʨʚʥʽ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʝʟʦʥʥʦʩʪʽ ʬʦʪʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ ʚʫʛʣʝʚʦʜʥʽ (C H ), ʷʢʽ ʻ ʽʥʜʠʢʘʪʦʨʦʤ 

ʥʘʬʪʦʚʦʛʦ ʚʧʣʠʚʫ. ʉʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫʧʨʦʜʦʚʞ ʟʚʽʪʥʦʛʦ ʧʝʨʽʦʜʫ 

ʩʪʘʥʦʚʠʣʘ å 488,6 ʤʢʛ/ʤį, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʥʷʭ ʜʦ 1466,4 ʤʢʛ/ʤį. 

ɿʘʬʽʢʩʦʚʘʥʦ 1 ʚʠʧʘʜʦʢ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ (1000,0 ʤʢʛ/ʤį), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʟʥʘʯʥʠʡ ʣʦʢʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘʬʪʦʚʠʜʦʙʫʚʥʦʾ ʪʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʽʚ ʫ ʙʝʨʝʟʥʽ ʪʘ ʢʚʽʪʥʽ ʪʘ 

ʟʤʝʥʰʝʥʥʷʤ ʣʽʪʦʤ, ʱʦ ʧʦʚôʷʟʘʥʦ ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ 

(ʽʥʚʝʨʩʽʾ, ʩʣʘʙʢʘ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ). 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ ʧʨʦʪʷʛʦʤ ʟʚʽʪʥʦʛʦ ʧʝʨʽʦʜʫ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ å0,47 ʤ/ʩ, ʽʟ ʤʽʥʽʤʫʤʦʤ ʫ 

ʣʶʪʦʤʫ (å0,29 ʤ/ʩ). ʉʘʤʝ ʚ ʮʝʡ ʧʝʨʽʦʜ ʟʘ ʫʤʦʚ ʩʣʘʙʢʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʫʪʚʦʨʝʥʥʷ 



87 
 

ʽʥʚʝʨʩʽʡ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʜʽʦʢʩʠʜʫ 

ʩʽʨʢʠ ʪʘ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. ʋ ʜʥʽ ʧʝʨʝʚʠʱʝʥʴ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 

ʟʥʠʞʫʚʘʣʘʩʷ ʜʦ 0,19 ʤ/ʩ ʧʨʠ ʜʦʤʽʥʫʚʘʥʥʽ ʧʽʚʜʝʥʥʠʭ ʥʘʧʨʷʤʽʚ. ɺʝʩʥʷʥʽ ʪʘ ʣʽʪʥʽ 

ʤʽʩʷʮʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʨʦʩʪʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ (ʜʦ 0,50ï0,56 ʤ/ʩ), ʱʦ 

ʩʧʨʠʷʣʦ ʟʥʠʞʝʥʥʶ ʨʽʚʥʽʚ ʙʽʣʴʰʦʩʪʽ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʦʢʨʽʤ ʦʟʦʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʤʠʩʣʦʚʘ ʩʪʘʥʮʽʷ ʫ ʤ. ɹʦʨʠʩʣʘʚ ʧʽʜʪʚʝʨʜʠʣʘ ʚʠʩʦʢʫ 

ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ. ʄʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʚʝʨʜʠʭ 

ʯʘʩʪʠʥʦʢ, ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ, ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʪʘ ʚʫʛʣʝʚʦʜʥʽʚ ʬʽʢʩʫʚʘʣʠʩʷ ʫ 

ʚʝʩʥʷʥʽ ʤʽʩʷʮʽ ʟʘ ʫʤʦʚ ʩʣʘʙʢʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʧʨʦʤʠʩʣʦʚʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʽʩʪʘ. 

ɺʦʜʥʦʯʘʩ ʜʣʷ ʚʠʱʝʚʢʘʟʘʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʧʝʨʝʚʠʱʝʥʴ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʧʽʟʦʜʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʠʟʠʢʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʷʢʠʭ 

ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʚʠʱʫʚʘʣʠ ʥʦʨʤʘʪʠʚʠ. ʌʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ɹʦʨʠʩʣʘʚʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ, ʩʝʟʦʥʥʠʭ ʽʥʚʝʨʩʽʡ, ʥʠʟʴʢʦʾ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʩʧʝʮʠʬʽʯʥʦʛʦ ʥʘʬʪʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʫʥʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ UA 1-13-05-1-2 (ʩʝʣʠʱʝ ɼʦʙʨʦʪʚʽʨ, ɼʦʙʨʦʪʚʽʨʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ) ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʘʥʮʽʡ ʽ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ɼʦʙʨʦʪʚʽʨʩʴʢʦʾ ʪʝʧʣʦʚʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʷʢʘ ʻ 

ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʚʠʢʠʜʽʚ ʫ ʨʝʛʽʦʥʽ ʪʘ ʦʙʣʘʩʪʽ. ʅʘʩʝʣʝʥʥʷ ʛʨʦʤʘʜʠ ʩʪʘʥʦʚʠʪʴ 

11 368 ʦʩʽʙ, ʽʟ ʷʢʠʭ 6 683 ʧʨʦʞʠʚʘʶʪʴ ʫ ʩʝʣʠʱʽ ɼʦʙʨʦʪʚʽʨ. ɹʣʠʟʴʢʽʩʪʴ ʩʪʘʥʮʽʾ 

ʜʦ ʚʝʣʠʢʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙôʻʢʪʘ ʚʠʟʥʘʯʘʻ ʾʾ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʣʦʢʘʣʴʥʠʭ 

ʚʠʢʠʜʽʚ ʽ ʚʽʜʨʽʟʥʷʻ ʚʽʜ ʤʽʩʴʢʠʭ ʬʦʥʦʚʠʭ ʧʫʥʢʪʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʧʝʨʰʦʤʫ ʧʽʚʨʽʯʯʽ 2025 ʨʦʢʫ ʟʘʬʽʢʩʦʚʘʥʦ 

ʚʠʧʘʜʢʠ ʧʝʨʝʚʠʱʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ 

ʚʦʩʴʤʠʛʦʜʠʥʥʠʭ ʟʥʘʯʝʥʴ ʦʟʦʥʫ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʣʠ: ʆ3 ï 203,1 

ʤʢʛ/ʤį 21.04.25. ɼʣʷ ʚʩʽʭ ʽʥʰʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʜʦʤʽʰʦʢ ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ 

ʧʝʨʝʚʠʱʝʥʴ ʛʨʘʥʠʯʥʦ ʚʝʣʠʯʠʥʠ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʩʪʘʥʦʚʠʣʠ: SO2 ï 4,9 ʤʢʛ/ʤį, NO2 ï 112,5 ʤʢʛ/ʤį, CO ï 3581,4 ʤʢʛ/ʤį, ʊʏ2,5 ï 

26,0 ʤʢʛ/ʤį ʪʘ ʊʏ10 ï 39,2 ʤʢʛ/ʤį. ʌʽʢʩʘʮʽʷ ʧʝʨʝʚʠʱʝʥʴ ʮʽʣʴʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ 



88 
 

ʣʠʰʝ ʟʘ ʦʟʦʥʦʤ ʫ ʟʦʥʽ ʚʧʣʠʚʫ ʪʝʧʣʦʝʣʝʢʪʨʦʮʝʥʪʨʘʣʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ. ʆʟʦʥ ʥʝ ʻ ʧʝʨʚʠʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʚʠʢʠʜʽʚ 

ʪʝʧʣʦʝʣʝʢʪʨʦʮʝʥʪʨʘʣʽ, ʘ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʚʥʘʩʣʽʜʦʢ 

ʬʦʪʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʪʘ ʣʝʪʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʧʽʜ ʜʽʻʶ 

ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ. ʇʝʨʝʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʟʦʥʫ ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʽʥʰʠʭ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʪʦʨʠʥʥʠʡ ʭʘʨʘʢʪʝʨ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʬʦʪʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʠʩʪʝʤʽ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʩʝʣʠʱʽ ɼʦʙʨʦʪʚʽʨ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ ʊɽʉ, ʧʦʙʫʪʦʚʠʭ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʩʝʟʦʥʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. ʎʝ 

ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʫ ʧʦʜʘʣʴʰʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʥʠʞʝʥʥʷ ʧʠʣʦʚʠʭ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ 

ʚʠʢʠʜʽʚ ʫ ʜʦʚʢʽʣʣʷ. 

ʇʫʥʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ UA 1-13-06-2-2 (ʤ. ʐʝʧʪʠʮʴʢʠʡ, ʐʝʧʪʠʮʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ) ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʽʩʴʢʽʡ ʬʦʥʦʚʽʡ ʟʦʥʽ ʟʘ ʘʜʨʝʩʦʶ ʚʫʣ. 

ʂʦʨʦʣʴʦʚʘ, 11. ʃʦʢʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʧʦʚʦʶ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ ʟ 

ʣʦʢʘʣʴʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ ʪʘ ʦʙôʻʢʪʘʤʠ ʢʦʤʫʥʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʽʜʩʫʪʥʽʩʪʴ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʘʩ ʚʠʟʥʘʯʘʻ ʬʦʥʦʚʠʡ ʭʘʨʘʢʪʝʨ ʧʫʥʢʪʫ; ʦʩʥʦʚʥʠʤʠ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʤʽʩʮʝʚʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʽ ʟʘʣʠʰʢʦʚʽ 

ʩʝʟʦʥʥʽ ʚʠʢʠʜʠ ʦʧʘʣʝʥʥʷ ʥʘ ʧʦʯʘʪʢʫ ʧʝʨʽʦʜʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʙʝʨʝʟʥʽ-ʚʝʨʝʩʥʽ 

2025 ʨʦʢʫ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʤʽʨʥʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʧʽʢʘʤʠ ʫ 

ʙʝʨʝʟʥʽ ʪʘ ʩʝʨʧʥʽ. ʅʘʡʚʠʱʽ ʧʽʢʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʢʽʥʮʽ ʩʝʨʧʥʷ: 

ʊʏ2,5 ï 82,2 ʤʢʛ/ʤį (31.08.2025), ʊʏ10 ï 98,4 ʤʢʛ/ʤį (31.08.2025), NO2 ï 47,9 

ʤʢʛ/ʤį (20.03.2025), SO2 ï 40,4 ʤʢʛ/ʤį (24.03.2025), CO ï 16648,4 ʤʢʛ/ʤį 

(20.08.2025). ʇʽʢ ʦʟʦʥʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʪʨʘʚʥʽ ð 94,0 ʤʢʛ/ʤį (03.05.2025). 

ʇʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʤʘʣʠ ʧʦʦʜʠʥʦʢʠʡ ʭʘʨʘʢʪʝʨ ʽ ʙʫʣʠ 

ʟʘʬʽʢʩʦʚʘʥʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʙʝʨʝʟʥʽ ʜʣʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ (ʊʏ2,5, ʊʏ10) ʪʘ 
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ʜʣʷ CO, NO2, SO2 ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʥʝ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʧʝʨʝʚʠʱʝʥʴ. 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʣʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ. 

ɼʦʤʽʥʫʚʘʣʠ ʧʽʚʜʝʥʥʽ (å33,7%) ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ (å22,6%) ʚʽʪʨʠ ʧʨʠ ʩʝʨʝʜʥʽʡ 

ʰʚʠʜʢʦʩʪʽ ʙʣʠʟʴʢʦ 1 ʤ/ʩ. ʅʘʡʥʠʞʯʽ ʰʚʠʜʢʦʩʪʽ (å0,72 ʤ/ʩ) ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʧʨʠ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʧʦʪʦʢʘʭ, ʱʦ ʩʧʨʠʷʣʦ ʥʘʢʦʧʠʯʝʥʥʶ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ɺʠʱʽ 

ʰʚʠʜʢʦʩʪʽ ʧʨʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʚʽʪʨʘʭ (å1,24 ʤ/ʩ) ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʘʢʪʠʚʥʽʰʝ 

ʨʦʟʩʽʶʚʘʥʥʷ. ʅʘʡʙʽʣʴʰʽ ʩʝʨʝʜʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʊʏ2,5 ʪʘ ʊʏ10 ʚʽʜʟʥʘʯʘʣʠʩʷ ʧʨʠ 

ʩʭʽʜʥʠʭ ʽ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʚʽʪʨʘʭ (51,9 ʤʢʛ/ʤį ʪʘ 61,6 ʤʢʛ/ʤį ʚʽʜʧʦʚʽʜʥʦ). ʆʟʦʥ 

ʟʨʦʩʪʘʚ ʫ ʪʝʧʣʽ ʩʦʥʷʯʥʽ ʜʥʽ ʥʘʧʨʠʢʽʥʮʽ ʚʝʩʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʬʦʪʦʭʽʤʽʯʥʽʡ 

ʧʨʠʨʦʜʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʫ ʤ. ʐʝʧʪʠʮʴʢʠʡ ʫ 

ʙʝʨʝʟʥʽ-ʚʝʨʝʩʥʽ 2025 ʨʦʢʫ ʚʠʟʥʘʯʘʣʦʩʷ ʧʦʻʜʥʘʥʥʷʤ ʣʦʢʘʣʴʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʜʞʝʨʝʣ (ʧʝʨʝʜʫʩʽʤ ʪʨʘʥʩʧʦʨʪ, ʘ ʥʘ ʧʦʯʘʪʢʫ ʧʝʨʽʦʜʫ ï ʟʘʣʠʰʢʠ ʦʧʘʣʶʚʘʣʴʥʠʭ 

ʚʠʢʠʜʽʚ) ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʂʨʠʪʠʯʥʠʤʠ ʙʫʣʠ ʝʧʽʟʦʜʠ ʧʦʯʘʪʢʫ ʚʝʩʥʠ ʟʘ 

ʩʣʘʙʢʦʛʦ ʚʽʪʨʫ ʟʽ ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʢʦʣʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʚʠʩʣʠʭ ʯʘʩʪʦʢ ʪʘ CO ʜʦʩʷʛʘʣʠ ʥʘʡʚʠʱʠʭ ʨʽʚʥʽʚ. ʇʨʠ ʟʘʭʽʜʥʠʭ ʽ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʠʭ ʧʦʪʦʢʘʭ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʚʜʷʢʠ ʢʨʘʱʽʡ 

ʚʝʥʪʠʣʷʮʽʾ. ʊʨʘʥʩʢʦʨʜʦʥʥʠʡ ʚʧʣʠʚ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʤʽʥʽʤʘʣʴʥʠʡ, ʘ ʧʨʦʚʽʜʥʫ 

ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʽʛʨʘʶʪʴ ʤʽʩʮʝʚʽ ʪʨʘʥʩʧʦʨʪʥʽ 

ʧʦʪʦʢʠ ʪʘ ʧʦʛʦʜʥʽ ʬʘʢʪʦʨʠ [76, 77]. 

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ï ʮʝ ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʟʙʦʨʫ, 

ʥʘʢʦʧʠʯʝʥʥʷ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ, ʟʙʝʨʝʞʝʥʥʷ, ʧʝʨʝʜʘʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʽ ʡʦʛʦ ʪʝʥʜʝʥʮʽʾ ʟ ʤʝʪʦʶ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʛʽʜʨʦʣʦʛʽʯʥʦʾ ʪʘ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʚʦʜʦʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʦ-

ʨʝʩʫʨʩʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʨʝʛʽʦʥʫ, ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʷʚʘʤ ʥʝʙʝʟʧʝʯʥʠʭ ʷʚʠʱ ʽ 

ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [60].  
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ɻʝʥʝʨʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʻ ʦʮʽʥʢʘ ʩʪʘʥʫ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʧʨʦʛʥʦʟ ʡʦʛʦ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʧʨʠ ʟʤʽʥʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʉʫʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʧʦʣʷʛʘʻ ʫ:  

- ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʟʘ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʟʤʽʥʦʶ ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ;  

- ʚʠʚʯʝʥʥʽ ʜʠʥʘʤʽʢʠ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʠʷʚʣʝʥʥʽ ʫʤʦʚ, ʟʘ 

ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ.  

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʟʜʽʡʩʥʶʶʪʴ: 

1.  ɹʘʩʝʡʥʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʨʽʯʦʢ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʪʘ ʉʷʥʫ; 

2. ʃʴʚʽʚʩʴʢʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʟ ʛʽʜʨʦʤʝʪʦʨʦʣʦʛʽʾ. 

ʇʘʨʘʤʝʪʨʠ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʩʫʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ: 

ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʣʽʨ, ʟʘʧʘʭ, ʧʨʦʟʦʨʽʩʪʴ, ʨʦʟʯʠʥʝʥʠʡ ʢʠʩʝʥʴ, ʪʚʝʨʜʽʩʪʴ, ʣʫʞʥʽʩʪʴ, 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʠ, ʩʫʣʴʬʘʪʠ, ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, ʭʣʦʨʠʜʠ, ʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʩʫʭʠʡ 

ʟʘʣʠʰʦʢ, ʟʘʚʠʩʣʽ ʨʝʯʦʚʠʥʠ, ʽʦʥʠ ʘʤʦʥʽʶ, ʘʟʦʪ ʘʤʦʥʽʡʥʠʡ, ʘʟʦʪ ʥʽʪʨʘʪʥʠʡ, ʘʟʦʪ 

ʥʽʪʨʠʪʥʠʡ, ʥʽʪʨʠʪʠ, ʥʽʪʨʘʪʠ, ʬʦʩʬʘʪʠ, ʟʘʣʽʟʦ ʟʘʛʘʣʴʥʝ, ʉʇɸʈ, ʬʝʥʦʣʠ, 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʪʦʱʦ. 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ 

ʩʪʦʩʦʚʥʦ ʚʝʣʠʯʠʥ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʾʭ ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ɻɼʂ) [61].  

ɻʦʣʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʻ ʂʘʨʧʘʪʩʴʢʘ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷ ʃʴʚʽʚʩʴʢʦʛʦ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ «ʉʪʨʠʡ» (ʤ. ʉʪʨʠʡ), ʛʽʜʨʦʣʦʛʽʯʥʽ 

ʧʦʩʪʠ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ (ʟʘʛʘʣʦʤ 33), ʦʜʠʥ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʧʦʩʪ ɯɯ ʢʘʪʝʛʦʨʽʾ (ʨʠʩ. 

2.12). 
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ʄʦʥʽʪʦʨʠʥʛ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ï ʮʝ ʩʠʩʪʝʤʘʪʠʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʩʪʘʥʦʤ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ ʰʠʨʦʢʦʾ ʛʘʤʠ ˇʨʫʥʪʦʚʦ-

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʝʤʣʷ ʷʢ ʨʝʩʫʨʩ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʘʙʨʫʜʥʝʥʥʷ ʾʾ ʧʦʙʫʪʦʚʠʤʠ ʽ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ. ʋ 

ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʚ ʦʙʣʘʩʪʽ ʧʦʣʽʛʦʥʫ ʟʘʭʦʨʦʥʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʾ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʦʢʩʠʯʥʠʭ ʚʽʜʭʦʜʽʚ ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʅʝ ʟʘʚʞʜʠ ʤʽʩʮʝ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʭʦʜʽʚ ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩʫ 

ʾʭ ʥʝʙʝʟʧʝʢʠ. 

ʄʝʪʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʩʷʛʘʶʪʴ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ:  

- ʚʠʚʯʝʥʥʷ ʽ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʧʝʨʚʠʥʥʦʛʦ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ˇʨʫʥʪʽʚ ʽ ʧʦʜʘʣʴʰʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- ʤʘʪʝʨʽʘʣʽʚ ʧʝʨʽʦʜʠʯʥʦʛʦ ʘʛʨʦʭʽʤʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, ʣʘʙʦʨʘʪʦʨʥʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʟʘʣʠʰʢʘʤʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

ʧʝʩʪʠʮʠʜʽʚ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʜʘʥʠʭ ʨʘʜʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

-  ʦʮʽʥʢʘ ʪʘ ʧʨʦʛʥʦʟ ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ.  

ʄʝʨʝʞʘ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ˇʨʫʥʪʽʚ ʫ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.13.  
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ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʷʢʽʩʪʶ ˇʨʫʥʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʜʽʡʩʥʶʻ ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ «ʃʴʚʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ɼʝʨʞʩʘʥʝʧʽʜʝʤʩʣʫʞʙʠ ʋʢʨʘʾʥʠ». 

ɸʥʘʣʽʟʫʻʪʴʩʷ ʷʢʽʩʪʴ ˇʨʫʥʪʽʚ ʟʘ ʥʘʷʚʥʽʩʪʶ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ï ʤʽʜʴ, ʮʠʥʢ, 

ʩʚʠʥʝʮʴ, ʭʨʦʤ, ʥʽʢʝʣʴ, ʢʘʜʤʽʡ, ʩʫʣʴʬʘʪʠ, ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʟʘʣʽʟʦ, ʤʘʨʛʘʥʝʮʴ. 

ʄʦʥʽʪʦʨʠʥʛʦʤ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʥʘʟʠʚʘʶʪʴ ʩʠʩʪʝʤʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʩʪʘʥʦʤ ʬʽʪʦʮʝʥʦʟʽʚ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʤʽʥʠ ʫ 

ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʙʽʦʪʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʬʽʪʦʮʝʥʦʟʽʚ ʪʘ ʾʭʥʽʭ ʟʤʽʥ, ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʆʙôʻʢʪʘʤʠ ʮʴʦʛʦ ʚʠʜʫ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʣʽʩʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʽ ʢʘʪʝʛʦʨʽʡ, 

ʯʘʛʘʨʥʠʢʠ, ʧʨʠʨʦʜʥʘ ʪʨʘʚôʷʥʠʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ (ʨʦʩʣʠʥʥʽʩʪʴ ʣʫʢʽʚ, ʙʦʣʽʪ, 

ʟʘʙʦʣʦʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʦʱʦ), ʢʫʣʴʪʫʨʥʘ ʨʦʩʣʠʥʥʽʩʪʴ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ, 

ʤʽʩʴʢʠʭ ʽ ʧʨʠʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʩʤʽʪʪʻʟʚʘʣʠʱ ʪʦʱʦ).  

ʉʫʯʘʩʥʘ ʤʝʨʝʞʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ ʟʘʩʚʽʜʯʫʻ, ʱʦ 

ʥʘʡʧʦʚʥʽʰʝ ʥʝʶ ʦʭʦʧʣʝʥʘ ʣʽʩʦʚʘ, ʤʝʥʰʦʶ ʤʽʨʦʶ ï ʯʘʛʘʨʥʠʢʦʚʘ, ʣʫʯʥʘ ʽ 

ʙʦʣʦʪʥʘ ʨʦʩʣʠʥʥʽʩʪʴ. ʄʝʨʝʞʘ ʜʽʣʴʥʠʮʴ ʧʦʩʪʽʡʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ 

ʥʘ ʷʢʠʭ ʟʜʽʡʩʥʶʻ ɼʝʨʞʘʚʥʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʣʽʩʦʟʘʭʠʩʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

«ʃʴʚʽʚʣʽʩʦʟʘʭʠʩʪ», ʥʘʣʽʯʫʻ 20 ʩʪʘʥʮʽʡ (ʨʠʩ. 2.14). ɿʥʘʯʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ 

ʨʦʙʦʪʫ ʚʠʢʦʥʫʶʪʴ ʃʴʚʽʚʩʴʢʘ ʟʦʥʘʣʴʥʘ ʣʽʩʦʥʘʩʽʥʥʻʚʘ ʽʥʩʧʝʢʮʽʷ, ʟʘʧʦʚʽʜʥʠʢ 

«ʈʦʟʪʦʯʯʷ», ʜʝʨʞʣʽʩʛʦʩʧʠ. ɿʘʛʘʣʦʤ ʮʽ ʩʪʨʫʢʪʫʨʠ ʤʘʡʞʝ ʮʽʣʢʦʚʠʪʦ ʦʭʦʧʣʶʶʪʴ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʣʽʩʦʩʪʘʥʠ ʦʙʣʘʩʪʽ.  
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ʄʝʪʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ʻ ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ, 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ.  

ʋ ʤʝʨʝʞʽ ʦʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʝʨʽʦʜʠʯʥʦ 

ʢʦʥʪʨʦʣʶʶʪʴ 59 ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʽʚ, ʜʝ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʫʥʠ (ʨʠʩ. 2.15).  

ʉʪʨʫʢʪʫʨʘ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʘʻ 

ʪʘʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ï 

ʙʽʣʴʰʘ ʱʽʣʴʥʽʩʪʴ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʪʘʤʘʥʥʘ ʧʽʚʥʽʯʥʽʡ ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ 

ʃʴʚʽʚʱʠʥʠ ʪʘ ʜʦʣʠʥʽ ɼʥʽʩʪʨʘ, ʱʦ ʩʧʨʠʯʠʥʝʥʦ ʚʠʜʦʚʠʤ ʙʘʛʘʪʩʪʚʦʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʦʦʛʝʦʛʨʘʬʽʯʥʠʭ ʨʘʡʦʥʽʚ.  
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ʈʠʩ. 2.15. ʄʝʨʝʞʘ ʦʙôʻʢʪʽʚ ʟʦʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʃʴʚʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ [61] 



98 
 

ʄʦʥʽʪʦʨʠʥʛ ʙʽʦʨʝʩʫʨʩʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʣʘʤʠ 

ʧʽʜʨʦʟʜʽʣʽʚ ɼʝʧʘʨʪʘʤʝʥʪʫ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʩʧʽʣʴʥʦ ʟ ʃʴʚʽʚʩʴʢʠʤ 

ʦʙʣʘʩʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʣʽʩʦʚʦʛʦ ʪʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʽʶʯʦʾ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ 

ʽʩʥʫʶʯʘ ʤʝʨʝʞʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʶ ʪʘ ʦʭʦʧʣʶʻ ʢʣʶʯʦʚʽ 

ʩʬʝʨʠ ʜʦʚʢʽʣʣʷ ï ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʟʝʤʝʣʴʥʽ 

ʨʝʩʫʨʩʠ ʪʘ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ. ʆʜʥʘʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʘ 

ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʽʚ ʦʨʽʻʥʪʦʚʘʥʘ ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʝʣʠʢʽ ʫʨʙʘʥʽʟʦʚʘʥʽ ʮʝʥʪʨʠ ʪʘ ʟʦʥʠ 

ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʫʞʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʟʘʣʠʰʘʻ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ 

ʦʙʣʘʩʪʽ ʧʦʟʘ ʤʝʞʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʘ ʜʠʩʧʨʦʧʦʨʮʽʷ ʤʽʞ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʜʝ ʚ ʩʪʨʫʢʪʫʨʽ ʤʝʨʝʞʽ ʧʝʨʝʚʘʞʘʶʪʴ ʧʫʥʢʪʠ ʜʠʩʢʨʝʪʥʦʛʦ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʣʠʰʝ ʧʝʨʽʦʜʠʯʥʫ ʬʽʢʩʘʮʽʶ ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʫʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʩʪʽʚ ʢʦʥʪʨʦʣʶ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʫ ʧʝʨʽʦʜ 2021ï2025 ʨʦʢʽʚ, ʟʘʛʘʣʴʥʘ ʯʘʩʪʢʘ ʩʠʩʪʝʤ ʦʥʣʘʡʥ-ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʣʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ˇʨʫʥʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. ʎʝ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʘʣʧʦʚʽ ʚʠʢʠʜʠ ʯʠ ʩʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ʂʨʠʪʠʯʥʠʤ ʘʩʧʝʢʪʦʤ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʦʤʯʘ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʦʩʢʽʣʴʢʠ ʧʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ 

ʩʫʙôʻʢʪʘʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʣʘʩʥʽ ʧʨʦʪʦʢʦʣʠ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʧʨʠʚôʷʟʢʠ ʪʘ ʨʦʟʩʠʥʭʨʦʥʽʟʘʮʽʷ ʚ ʯʘʩʽ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʤʽʨʽʚ ʫʩʢʣʘʜʥʶʻ ʢʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʨʝʛʽʦʥʫ. ʊʘʢʘ ʨʦʟʨʽʟʥʝʥʽʩʪʴ ʥʝ ʜʦʟʚʦʣʷʻ 

ʧʦʚʥʦʮʽʥʥʦ ʽʥʪʝʛʨʫʚʘʪʠ ʜʘʥʽ ʨʽʟʥʠʭ ʚʽʜʦʤʩʪʚ ʫ ʻʜʠʥʫ ʢʘʨʪʠʥʫ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʦʙʣʘʩʪʽ. 

ʅʘʷʚʥʘ ʧʨʦʩʪʦʨʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʫʥʢʪʽʚ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ 

ʘʢʪʫʘʣʴʥʠʤ ʚʠʢʣʠʢʘʤ, ʪʘʢʠʤ ʷʢ ʧʦʷʚʘ ʥʦʚʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʧʘʨʢʽʚ, ʟʤʽʥʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ 
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ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʨʝʛʽʦʥʫ. ʎʝ ʩʪʚʦʨʶʻ «ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʛʘʣʠʥʠ» ʚ 

ʟʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʶʯʘ ʩʠʩʪʝʤʘ, ʧʦʧʨʠ 

ʾʾ ʽʥʩʪʠʪʫʮʽʡʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʧʦʪʨʝʙʫʻ ˇʨʫʥʪʦʚʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʰʣʷʭʦʤ 

ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʢʘʮʽʡ, ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ 

ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʘʨʢʘʩʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

 

2.2. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʠʯʠʥʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʣʘʜʥʠʡ ʝʪʘʧ ʾʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʇʦʧʨʠ ʟʥʘʯʥʽ 

ʟʫʩʠʣʣʷ ʫ ʥʘʧʨʷʤʽ ʨʦʟʙʫʜʦʚʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ, ʟʘʛʘʣʴʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʆʩʥʦʚʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʭʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʤʦʤʝʥʪʫ ʬʽʢʩʘʮʽʾ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ ʜʦ ʧʨʠʡʥʷʪʪʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʃʴʚʽʚʱʠʥʠ ʮʝʡ ʮʠʢʣ 

ʟʘʣʠʰʘʻʪʴʩʷ ʨʦʟʽʨʚʘʥʠʤ ʯʝʨʝʟ ʥʠʟʢʫ ʪʝʭʥʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥ. 

ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʻ ʾʾ ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

«ʢʦʥʩʪʘʪʘʮʽʶ ʤʠʥʫʣʦʛʦ», ʘ ʥʝ ʥʘ «ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ». ɹʽʣʴʰʽʩʪʴ 

ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ (ʢʦʥʪʨʦʣʴ ˇʨʫʥʪʽʚ, ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ) 

ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʘʮʶʚʘʪʠ ʟʘ ʨʝʛʣʘʤʝʥʪʘʤʠ ʜʠʩʢʨʝʪʥʦʛʦ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʣʘʙʦʨʘʪʦʨʥʠʤ ʘʥʘʣʽʟʦʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʪʚʦʨʶʻ ʟʥʘʯʥʠʡ ʯʘʩʦʚʠʡ 

ʣʘʛ (ʚʽʜ ʢʽʣʴʢʦʭ ʜʽʙ ʜʦ ʪʠʞʥʽʚ) ʤʽʞ ʬʘʢʪʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷʤ 

ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʞʠʪʪʷ ʝʢʩʪʨʝʥʠʭ ʟʘʭʦʜʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ ʤʝʨʝʞʽ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʧʝʨʠʬʝʨʽʡʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʦʙʣʘʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʘʛʨʘʨʥʦʤʫ ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʩʝʢʪʦʨʘʭ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʦʙʣʽʢʦʚʘʥʦʶ. 
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ɼʠʥʘʤʽʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʧʨʠʨʦʜʥʠʭ ʛʝʦʩʠʩʪʝʤ, ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʟʤʽʥʠ ʾʭʥʽʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʮʝʡ ʪʠʩʢ ʤʘʻ 

ʚʠʨʘʞʝʥʠʡ ʚʫʟʣʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʜʝ ʟʦʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʟʦʩʝʨʝʜʞʝʥʽ 

ʥʘʚʢʦʣʦ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʦ-ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚ ʢʦʥʪʝʢʩʪʽ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘʩʣʫʛʦʚʫʻ ʩʪʘʥ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʍʦʯʘ ʮʝʡ ʩʝʛʤʝʥʪ ʻ ʥʘʡʙʽʣʴʰ 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʦʥʦʚʣʝʥʠʤ (ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʩʪʽʚ ʫ 

2021ï2025 ʨʦʢʘʭ), ʚʽʥ ʚʦʜʥʦʯʘʩ ʻ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ 

ʜʦʚʢʽʣʣʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʠ ʥʘ ʩʴʦʛʦʜʥʽ 

ʦʙʤʝʞʝʥʘ ʜʝʢʽʣʴʢʦʤʘ ʢʨʠʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ʃʦʢʘʣʴʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʪʠ ʛʣʦʙʘʣʴʥʦʩʪʽ ʚʧʣʠʚʫ. ɯʩʥʫʶʯʽ 

ʰʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʩʪʽʚ, ʧʦʧʨʠ ʾʭ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ, ʩʪʚʦʨʶʶʪʴ ʣʠʰʝ 

ʪʦʯʢʦʚʽ ʢʘʨʪʠ ʟʘʙʨʫʜʥʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜʥʫ ʘʝʨʦʜʠʥʘʤʽʢʫ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ï ʚʽʜ ʛʽʨʩʴʢʠʭ ʫʣʦʛʦʚʠʥ ʜʦ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʡ ï ʜʘʥʽ ʮʠʭ ʧʦʩʪʽʚ ʚʘʞʢʦ 

ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʥʘ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʨʝʛʽʦʥʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ. 

2. ʊʝʭʥʽʯʥʘ ʨʦʟʨʽʟʥʝʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ. ʇʦʻʜʥʘʥʥʷ ʚ ʦʜʥʽʡ ʤʝʨʝʞʽ 

ʨʝʬʝʨʝʥʪʥʠʭ (ʚʠʩʦʢʦʪʦʯʥʠʭ) ʪʘ ʽʥʜʠʢʘʪʠʚʥʠʭ ʧʦʩʪʽʚ ʙʝʟ ʯʽʪʢʦ ʥʘʣʘʛʦʜʞʝʥʦʾ 

ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʠʟʠʢʫ ʦʪʨʠʤʘʥʥʷ 

ʥʝʦʜʥʦʨʽʜʥʠʭ ʜʘʥʠʭ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ. 

3. ɺʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʨʦʛʥʦʟʫ. ʅʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʘʥʠʭ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʩʠʩʪʝʤʘ ʯʘʩʪʦ ʥʝʟʜʘʪʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʾʭ ʫ ʢʦʥʪʝʢʩʪʽ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʨʦʛʥʦʟʽʚ, ʱʦ ʨʦʙʠʪʴ ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʽʪʨʷ 

«ʮʠʬʨʦʚʠʤ ʘʨʭʽʚʘʪʦʨʦʤ», ʘ ʥʝ ʘʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ. 

ʆʮʽʥʢʘ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʫ ʚʠʷʚʣʷʻ ʩʠʩʪʝʤʥʠʡ ʨʦʟʨʠʚ ʤʽʞ ʪʝʭʥʽʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʟʜʘʪʥʽʩʪʶ ʩʠʩʪʝʤʠ ʧʝʨʝʪʚʦʨʶʚʘʪʠ 

ʮʽ ʜʘʥʽ ʥʘ ʙʝʟʧʝʢʦʚʽ ʘʣʛʦʨʠʪʤʠ. ʉʘʤʝ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʯʝʨʝʟ ʡʦʛʦ ʚʠʩʦʢʫ 

ʤʦʙʽʣʴʥʽʩʪʴ ʪʘ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʚʠʤʘʛʘʻ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ 



101 
 

ʧʝʨʝʛʣʷʜʫ ʤʝʪʦʜʦʣʦʛʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ ʫ 

ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʨʝʛʽʦʥʫ. 

ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʤʝʨʝʞ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʩʥʫʶʯʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʩʪʠʢʘʻʪʴʩʷ ʽʟ ʥʠʟʢʦʶ ʢʨʠʪʠʯʥʠʭ 

ʙʘʨôʻʨʽʚ. ʎʽ ʯʠʥʥʠʢʠ ʤʘʶʪʴ ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʥʠʞʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʜʦʩʪʘʪʥʴʦʾ ʜʽʻʚʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʠ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ: 

1. ɺʽʜʩʫʪʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʤʝʨʝʞʘ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʨʦʟʜʽʣʝʥʘ ʟʘ ʪʠʧʘʤʠ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʶ 

ʜʘʥʠʭ (ʨʝʬʝʨʝʥʪʥʽ, ʽʥʜʠʢʘʪʠʚʥʽ, ʧʨʦʤʠʩʣʦʚʽ, ʬʦʥʦʚʽ). ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʤʝʪʦʜʠʯʥʠʭ ʧʦʭʠʙʦʢ ʧʨʠ ʟʽʩʪʘʚʣʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ, ʦʪʨʠʤʘʥʠʭ ʫ 

ʨʽʟʥʠʭ ʣʘʥʜʰʘʬʪʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʫʤʦʚʘʭ, ʪʘ ʥʽʚʝʣʶʻ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ. 

2. ɼʝʬʽʮʠʪ ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʊʝʭʥʽʯʥʘ ʬʽʢʩʘʮʽʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ ʪʘ 

ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʧʝʨʝʪʚʦʨʶʻ ʤʦʥʽʪʦʨʠʥʛ ʥʘ ʧʘʩʠʚʥʠʡ ʧʨʦʮʝʩ ʥʘʢʦʧʠʯʝʥʥʷ 

«ʩʠʨʠʭ» ʜʘʥʠʭ. ɺʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʥʝ 

ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʮʠʬʨʦʚʽ ʧʦʢʘʟʥʠʢʠ ʫ ʟʨʦʟʫʤʽʣʽ ʝʢʦʣʦʛʽʯʥʽ ʚʠʩʥʦʚʢʠ 

ʪʘ ʧʨʦʛʥʦʟʠ. 

3. ʄʝʪʦʜʦʣʦʛʽʯʥʘ ʨʦʟʨʽʟʥʝʥʽʩʪʴ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʤʝʪʝʦʫʤʦʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʨʘʭʫʚʘʥʥʷ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ (ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʥʚʝʨʩʽʡ, ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʫ 

ʚʽʪʨʫ, ʚʦʣʦʛʦʩʪʽ), ʷʢʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʣʦʢʘʣʴʥʠʭ ʧʽʢʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʎʝ ʫʥʝʤʦʞʣʠʚʣʶʻ ʩʪʚʦʨʝʥʥʷ ʜʽʻʚʦʾ ʧʨʦʮʝʜʫʨʠ ʟʘʚʯʘʩʥʦʛʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʨʦ ʥʘʩʪʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ (ʅʄʋ). 

4. ʌʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʪʘ ʽʻʨʘʨʭʽʯʥʘ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʙʘʟ ʜʘʥʠʭ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʚʽʜ ʨʽʟʥʠʭ ʚʽʜʦʤʩʪʚ ʽʩʥʫʶʪʴ ʘʚʪʦʥʦʤʥʦ, ʱʦ ʩʪʚʦʨʶʻ 
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ʝʬʝʢʪ «ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ». ɺʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʫʨʫ 

ʟʘʚʘʞʘʻ ʦʧʝʨʘʪʠʚʥʦʤʫ ʜʦʩʪʫʧʫ ʜʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʾ ʪʘ ʧʦʪʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

5. ʂʦʤʫʥʽʢʘʮʽʡʥʽ ʙʘʨ'ʻʨʠ ʪʘ ʟʘʢʨʠʪʽʩʪʴ ʜʘʥʠʭ. ʆʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʬʦʨʤʽ, ʧʨʠʜʘʪʥʽʡ ʜʣʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ (ʚʽʟʫʘʣʽʟʘʮʽʷ, ʽʥʜʝʢʩʠ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ), ʟʥʠʞʫʻ ʨʽʚʝʥʴ 

ʜʦʚʽʨʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʽʚʝʣʶʻ ʩʦʮʽʘʣʴʥʫ ʬʫʥʢʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ. 

6. ʂʨʠʪʠʯʥʝ ʟʥʦʰʝʥʥʷ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʙʘʟʠ. ʇʦʧʨʠ ʟʘʢʫʧʽʚʣʶ ʦʢʨʝʤʠʭ ʧʦʩʪʽʚ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʦʙʣʘʜʥʘʥʥʷ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʧʦʪʨʝʙʫʻ ʦʥʦʚʣʝʥʥʷ ʜʦ ʨʽʚʥʷ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ɼʠʨʝʢʪʠʚ 

ɭʉ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ. 

7. ɺʽʜʩʫʪʥʽʩʪʴ ʫʥʽʬʽʢʦʚʘʥʠʭ ɯʊ-ʨʽʰʝʥʴ ʪʘ ʨʦʟʧʦʨʦʰʝʥʽʩʪʴ ʜʘʥʠʭ ʥʘ 

ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʽʜʩʫʪʥʷ ʻʜʠʥʘ 

ʽʥʪʝʛʨʦʚʘʥʘ ʮʠʬʨʦʚʘ ʝʢʦʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ 

ʧʦʜʘʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ, ʯʘʩʪʦ ʥʝ ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʚʝʙʨʝʩʫʨʩʘʭ: ʜʘʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʩʪʽʚ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʧʦʨʪʘʣʽ, ʨʝʟʫʣʴʪʘʪʠ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ï ʫ ʪʝʢʩʪʦʚʠʭ ʟʚʽʪʘʭ ʥʘ ʩʘʡʪʽ ɼʝʧʘʨʪʘʤʝʥʪʫ, ʘ 

ʽʥʬʦʨʤʘʮʽʷ ʚʽʜ ʛʨʦʤʘʜʩʴʢʠʭ ʤʝʨʝʞ ʯʠ ʩʫʤʽʞʥʠʭ ʚʽʜʦʤʩʪʚ ï ʥʘ ʩʪʦʨʦʥʥʽʭ 

ʧʣʘʪʬʦʨʤʘʭ (ʥʘʧʨʠʢʣʘʜ, SaveEcoBot, EcoCity ʪʦʱʦ). ʊʘʢʘ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʨʦʩ-ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ 

«ʦʜʥʦʛʦ ʚʽʢʥʘ». ɹʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ 

ʜʝʪʘʣʽʟʘʮʽʾ, ʨʽʟʥʽ ʽʥʪʝʨʚʘʣʠ ʦʥʦʚʣʝʥʥʷ ʪʘ ʬʦʨʤʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʱʦ ʥʘʦʯʥʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʘʥʘʣʽʟʦʤ ʜʽʶʯʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʨʠʩ. 2.16 ï 2.18). 

ʎʝ ʩʪʚʦʨʶʻ ʩʠʪʫʘʮʽʶ «ʮʠʬʨʦʚʦʛʦ ʭʘʦʩʫ», ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʟʤʫʰʝʥʠʡ ʩʘʤʦʩʪʽʡʥʦ 

ʰʫʢʘʪʠ ʪʘ ʟʽʩʪʘʚʣʷʪʠ ʜʘʥʽ ʟ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ, ʱʦ ʢʨʠʪʠʯʥʦ ʟʥʠʞʫʻ 

ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʨʝʘʛʫʚʘʥʥʷ. 
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ʈʠʩ. 2.16. ɺʝʙ-ʩʘʡʪ SENSEES [16] 

 

 

ʈʠʩ. 2.17. ɺʝʙ-ʩʘʡʪ çɽʢʦɿʘʛʨʦʟʘè [14]  
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ʈʠʩ. 2.18. ɺʝʙ-ʩʘʡʪ SaveEcoBot [15] 

 

ɿʘʟʥʘʯʝʥʽ ʜʝʩʪʨʫʢʪʠʚʥʽ ʯʠʥʥʠʢʠ ʩʫʪʪʻʚʦ ʟʥʠʞʫʶʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʫʩʢʣʘʜʥʶʶʪʴ ʩʚʦʻʯʘʩʥʝ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʠʟʠʢʠ ʘʝʨʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʚ ʋʢʨʘʾʥʽ, 

ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ ʟʘʩʘʜʘʭ, ʥʘʨʘʟʽ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʽʜʦʙʨʘʞʘʻ 

ʩʧʝʮʠʬʽʯʥʽ ʧʦʪʨʝʙʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʜʝ ʩʢʣʘʜʥʽ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ ʪʘ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʚʠʤʘʛʘʶʪʴ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʦʛʦ ʨʽʚʥʷ ʽʥʪʝʛʨʘʮʽʾ ʧʽʜʩʠʩʪʝʤ. ʅʘʷʚʥʘ ʩʭʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʦʾ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʪʘ 

ʥʘʫʢʦʚʦʾ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʾʾ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʬʽʢʩʘʮʽʾ ʟʙʠʪʢʽʚ, ʘ 

ʥʝ ʥʘ ʤʝʭʘʥʽʟʤ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤ ʢʨʠʟʘʤ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʰʣʷʭʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʘʥʘʣʽʟʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʪʦʢʦʣʽʚ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʮʽʣʴʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ 

ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ: 
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1. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ 

ʦʙʣʘʩʪʽ, ʟʦʢʨʝʤʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʥʮʠʧʠ, ʮʽʣʽ, 

ʽʥʜʠʢʘʪʦʨʠ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ. 

2. ʅʦʨʤʘʪʠʚʥʦ ʚʨʝʛʫʣʴʦʚʘʥʠʡ ʧʦʨʷʜʦʢ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʨʦ ʥʘʩʪʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʤʝʨʝʞʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ 

ʯʽʪʢʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʨʦʟʤʝʞʫʚʘʥʥʷʤ (ʟʦʢʨʝʤʘ, ʧʦʩʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʬʦʥʦʚʦʛʦ ʢʦʥʪʨʦʣʶ). 

4. ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʨʽʚʥʽ ʦʙʣʘʩʪʽ 

ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʧʨʦʛʨʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ 

ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʘʥʠʭ. 

5. ʈʝʛʣʘʤʝʥʪ ʜʽʷʣʴʥʦʩʪʽ ʝʢʩʧʝʨʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʝʨʝʣʽʢʫ 

ʥʝʟʘʣʝʞʥʠʭ ʬʘʭʽʚʮʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

6. ʆʩʥʘʱʝʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʩʫʯʘʩʥʠʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʡ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

7. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʯʽʪʢʦʩʪʽ, ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʢʦʨʠʩʪʫʚʘʯʽʚ [1, 20]. 

ɿʘ ʫʤʦʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʜʝʣʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʩʪʘʥʦʚʠʪʠ ʯʽʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʩʫʙôʻʢʪʽʚ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʪʘ ʶʨʠʜʠʯʥʫ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ: 

1. ʇʨʦʛʥʦʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʜʽʡʩʥʝʥʥʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ (ʜʦ 48 

ʛʦʜʠʥ) ʧʨʦʛʥʦʟʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʇɿ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ï ʟʘʚʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʧʝʨʽʦʜʽʚ ʽʟ ʥʠʟʴʢʦʶ ʨʦʟʩʽʶʚʘʣʴʥʦʶ 
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ʟʜʘʪʥʽʩʪʶ ʘʪʤʦʩʬʝʨʠ (ʽʥʚʝʨʩʽʾ, ʰʪʠʣʽ), ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ. 

2. ʇʨʝʚʝʥʪʠʚʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ. ʆʧʝʨʘʪʠʚʥʝ ʩʧʦʚʽʱʝʥʥʷ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʨʦ ʥʘʩʪʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ (ʅʄʋ). 

ʅʘʜʘʥʥʷ ʦʬʽʮʽʡʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʝʨʝʭʦʜʫ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʟʽ 

ʟʥʠʞʝʥʠʤʠ ʚʠʢʠʜʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʜʦʟʚʽʣʴʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ 

ʨʦʟʨʦʙʣʝʥʠʭ ʧʣʘʥʽʚ ʟʘʭʦʜʽʚ ʥʘ ʧʝʨʽʦʜ ʅʄʋ. 

3. ʉʠʥʭʨʦʥʽʟʦʚʘʥʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʬʽʢʩʘʮʽʷ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ 

ʜʘʥʠʭ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʘʭ. 

ɿʜʽʡʩʥʶʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʧʨʦʤʠʩʣʦʚʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʦʩʪʘʭ (ʟ 

ʥʘʚʽʪʨʷʥʦʛʦ ʪʘ ʧʽʜʚʽʪʨʷʥʦʛʦ ʙʦʢʽʚ ʚʽʜ ʜʞʝʨʝʣ) ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʬʦʥʦʚʠʭ ʧʦʩʪʘʭ 

ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʝʘʣʴʥʦʛʦ ʚʥʝʩʢʫ ʢʦʥʢʨʝʪʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʟʘʛʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ. 

4. ʄʦʙʽʣʴʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʚʝʨʥʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʧʦʟʘʧʣʘʥʦʚʠʭ 

ʦʧʝʨʘʪʠʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʨʘʟʽ ʩʢʘʨʛ ʥʘʩʝʣʝʥʥʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʤʦʙʽʣʴʥʠʭ 

ʘʢʨʝʜʠʪʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ɸʣʛʦʨʠʪʤ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚôʷʟʢʦʚʠʡ ʚʽʜʙʽʨ ʧʨʦʙ ʥʘ 

ʤʝʞʽ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ (ʉɿɿ) ʪʘ ʚ ʤʝʞʘʭ ʥʘʡʙʣʠʞʯʦʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ 

ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʟʦʥʠ ʚʧʣʠʚʫ. 

5. ʇʦʨʽʚʥʷʣʴʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ. ɼʦʜʘʪʢʦʚʘ ʬʽʢʩʘʮʽʷ ʨʽʚʥʽʚ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʽʩʪʦʪʥʦ ʚʽʜʤʽʥʥʠʭ ʤʝʪʝʦʫʤʦʚ (ʧʽʩʣʷ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ ʘʙʦ 

ʨʦʟʩʽʶʚʘʥʥʷ ʽʥʚʝʨʩʽʾ) ʥʘ ʪʠʭ ʩʘʤʠʭ ʣʦʢʘʮʽʷʭ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʝʤʽʩʽʻʶ 

ʪʘ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ. 

6. ʊʨʘʥʩʧʦʨʪʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʷ. ɯʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴʢʠʤ ʪʨʘʬʽʢʦʤ. ʋ ʨʘʟʽ ʬʽʢʩʘʮʽʾ 

ʢʨʠʪʠʯʥʠʭ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ (ʦʩʦʙʣʠʚʦ NO2 ʪʘ PM10, ʪʨʘʥʩʧʦʨʪʥʽ 

ʜʝʧʘʨʪʘʤʝʥʪʠ ʟʜʽʡʩʥʶʶʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʦʢʽʚ: ʟʤʽʥʫ ʬʘʟ ʩʚʽʪʣʦʬʦʨʽʚ, 

ʦʙʤʝʞʝʥʥʷ ʚôʾʟʜʫ ʚʘʥʪʘʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʘʙʦ ʧʝʨʝʩʧʨʷʤʫʚʘʥʥʷ ʪʨʘʬʽʢʫ ʥʘ 

ʦʙôʾʟʥʽ ʤʘʛʽʩʪʨʘʣʽ. 
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7. ʅʝʟʘʣʝʞʥʘ ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ. ɺʝʨʠʬʽʢʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʤʘʩʠʚʽʚ 

ʜʘʥʠʭ ʧʨʦʬʽʣʴʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. ʌʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʥʝ ʣʠʰʝ ʬʘʢʪ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ, ʘ ʡ ʪʨʠʚʘʣʽʩʪʴ 

ʚʧʣʠʚʫ ʪʘ ʩʫʢʫʧʥʠʡ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

8. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʫʙʣʽʯʥʦʩʪʽ ʪʘ ʧʨʦʟʦʨʦʩʪʽ. ʆʧʨʠʣʶʜʥʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʬʦʨʤʽ ʟʨʦʟʫʤʽʣʠʭ ʽʥʜʝʢʩʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ (AQI) ʯʝʨʝʟ ʦʬʽʮʽʡʥʽ 

ʛʝʦʧʦʨʪʘʣʠ, ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʪʘ ɿʄɯ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʦ ʛʨʦʤʘʜʷʥ ʥʘ 

ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʩʪʚʦʨʶʻ ʨʝʧʫʪʘʮʽʡʥʠʡ ʪʠʩʢ ʥʘ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. 

9. ʋʧʨʘʚʣʽʥʩʴʢʝ ʪʘ ʧʨʘʚʦʚʝ ʨʝʘʛʫʚʘʥʥʷ. ʈʦʟʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ 

ʟʘʩʽʜʘʥʥʷʭ ʝʢʦʣʦʛʽʯʥʠʭ ʢʦʤʽʩʽʡ ʪʘ ʢʦʣʝʛʽʡ ʃʆɺɸ. ʇʽʜʛʦʪʦʚʢʘ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʟʚʝʨʥʝʥʴ ʜʦ ʢʝʨʽʚʥʠʮʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʦʨʛʘʥʽʚ ʧʨʦʢʫʨʘʪʫʨʠ ʪʘ ʮʝʥʪʨʘʣʴʥʠʭ 

ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ. ʋ ʨʘʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ï ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ ʜʣʷ ʩʫʜʦʚʠʭ ʧʦʟʦʚʽʚ ʘʙʦ ʧʨʠʟʫʧʠʥʝʥʥʷ ʜʽʾ ʜʦʟʚʦʣʽʚ ʥʘ ʚʠʢʠʜʠ. 

10. ʉʪʨʘʪʝʛʽʯʥʝ ʜʝʧʦʥʫʚʘʥʥʷ ʜʘʥʠʭ. ʉʠʩʪʝʤʘʪʠʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʻʜʠʥʽʡ ʙʘʟʽ ʜʘʥʠʭ (Big Data). ʎʝ ʩʪʚʦʨʶʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʫʪʦʯʥʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʛʨʘʤ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʨʝʛʽʦʥʫ. 

ʂʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʦʚʠʥʥʘ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʷʢ ʽʥʪʝʛʨʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ, ʫ 

ʷʢʦʤʫ ʢʦʞʥʘ ʧʽʜʩʠʩʪʝʤʘ ʥʝ ʽʟʦʣʴʦʚʘʥʘ, ʘ ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʪʘ ʩʚʦʻʯʘʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ [41, 51, 

52]. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʥʘʷʚʥʦʾ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʥʠʭ ʧʦʩʪʽʚ 

ʪʘ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʽʞʚʽʜʦʤʯʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʾʾ ʟʥʘʯʥʫ 
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ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʤʽʞʚʽʜʦʤʯʦʾ 

ʢʦʦʨʜʠʥʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʣʶʯʦʚʽ ʩʫʙôʻʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ (ʜʝʨʞʘʚʥʽ 

ʫʩʪʘʥʦʚʠ, ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʚʽʜʦʤʯʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚ) ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʽʟʦʣʴʦʚʘʥʽ ʣʘʥʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʝʩʫʤʽʩʥʽ ʧʨʦʪʦʢʦʣʠ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʘʨʭʽʚʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʘ 

ʘʚʪʦʥʦʤʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʩʫʪʪʻʚʠʭ çʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʛʘʣʠʥè, 

ʦʩʦʙʣʠʚʦ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ 

ʽʥʪʝʥʩʠʚʥʠʤ ʪʨʘʥʩʢʦʨʜʦʥʥʠʤ ʪʨʘʥʩʧʦʨʪʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɯʩʥʫʶʯʘ ʤʝʨʝʞʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʘʪʤʦʩʬʝʨʥʠʤ ʧʦʚʽʪʨʷʤ, ʧʦʧʨʠ ʪʦʯʢʦʚʝ ʪʝʭʥʦʣʦʛʽʯʥʝ 

ʦʥʦʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʩʪʽʚ, ʟʘʣʠʰʘʻʪʴʩʷ ʢʽʣʴʢʽʩʥʦ ʪʘ ʷʢʽʩʥʦ ʦʙʤʝʞʝʥʦʶ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʤʝʞʘʭ ʚʩʽʻʾ ʦʙʣʘʩʪʽ, ʱʦ 

ʥʽʚʝʣʶʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʪʦʯʥʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʜʽʣʝʥʦ ʛʦʩʪʨʦʤʫ ʙʨʘʢʫ ʫʥʽʬʽʢʦʚʘʥʠʭ 

ɯʊ-ʨʽʰʝʥʴ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʰʦʚʥʫ ʽʥʪʝʛʨʘʮʽʶ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʫ 

ʻʜʠʥʠʡ ʮʠʬʨʦʚʠʡ ʢʦʥʪʫʨ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʨʦʟʨʽʟʥʝʥʠʭ ʽ 

ʯʘʩʪʦ ʪʝʭʥʽʯʥʦ ʟʘʩʪʘʨʽʣʠʭ ʧʣʘʪʬʦʨʤʘʭ ï ʚʽʜ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʥʣʘʡʥ-ʢʘʨʪ ʟ 

ʦʙʤʝʞʝʥʠʤ ʥʘʙʦʨʦʤ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʩʪʘʪʠʯʥʠʭ ʪʝʢʩʪʦʚʠʭ ʟʚʽʪʽʚ ʫ ʬʦʨʤʘʪʽ PDF 

ï ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʨʦʩ-ʘʥʘʣʽʟʫ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ 

ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʤʝʪʘʜʘʥʠʭ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ ʚʠʢʦʥʫʶʪʴ ʣʠʰʝ ʬʫʥʢʮʽʶ ʧʘʩʠʚʥʦʛʦ 

ʘʨʭʽʚʫʚʘʥʥʷ, ʘ ʥʝ ʜʽʻʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʊʘʢʠʡ 

ʩʪʘʥ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʘʤ ʚʣʘʜʠ ʪʘ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʟʘʭʦʜʠ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʢʦʨʽʥʥʦʛʦ 

ʧʝʨʝʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʮʠʬʨʦʚʽʟʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ 

ʟʘʩʘʜʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 
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ʈʆɿɼɯʃ 3. ʌɯɿʀʂʆ-ɻɽʆɻʈɸʌɯʏʅɯ ʊɸ ʉʆʎɯɸʃʔʅʆ-ɽʂʆʅʆʄɯʏʅɯ 

ʇɽʈɽɼʋʄʆɺʀ ɼʃʗ ʈʆɿʄɯʑɽʅʅʗ ʊɸ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ 

ʇʋʅʂʊɯɺ ɽʂʆʃʆɻɯʏʅʆɻʆ ʄʆʅɯʊʆʈʀʅɻʋ ɸʊʄʆʉʌɽʈʅʆɻʆ 

ʇʆɺɯʊʈʗ 

 

3.1. ɺʧʣʠʚ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʨʦʩʪʦʨʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʉʧʝʮʠʬʽʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʩʫʯʘʩʥʠʤʠ ʟʤʽʥʘʤʠ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʣʦʛʽʩʪʠʮʽ. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ 

ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ ʧʽʜʜʘʶʪʴʩʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʤʫ ʚʧʣʠʚʫ, ʱʦ ʚʠʤʘʛʘʻ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʜʦʚʢʽʣʣʷ. 

ɻʝʦʝʢʦʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʦʻʜʥʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷ. ʇʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʮʽʻʾ ʩʠʪʫʘʮʽʾ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ 

ʚʠʷʚʣʷʪʠ ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʧʨʝʚʝʥʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ ʜʣʷ 

ʫʥʠʢʥʝʥʥʷ ʢʨʠʟʦʚʠʭ ʷʚʠʱ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʘ ʡ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʠʪʦʨʽʾ, ʷʢʽ ʚʠʩʪʫʧʘʶʪʴ ʧʨʠʨʦʜʥʠʤ ʬʦʥʦʤ 

ʜʣʷ ʧʨʦʮʝʩʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʤʽʛʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʋ ʢʦʥʪʝʢʩʪʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʛʝʦʛʨʘʬʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜʽʛʨʘʻ ʨʦʣʴ 

ʩʢʣʘʜʥʦʛʦ ʬʽʣʴʪʨʘ ʘʙʦ, ʥʘʚʧʘʢʠ, ʘʢʫʤʫʣʷʪʦʨʘ: ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ, 

ʛʽʜʨʦʛʨʘʬʽʯʥʘ ʩʽʪʢʘ ʪʘ ʭʘʨʘʢʪʝʨ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʟʜʘʪʥʽ ʷʢ ʩʧʨʠʷʪʠ 

ʰʚʠʜʢʦʤʫ ʩʘʤʦʦʯʠʱʝʥʥʶ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ, ʪʘʢ ʽ ʟʫʤʦʚʣʶʚʘʪʠ ʩʪʚʦʨʝʥʥʷ 

ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʽʟ ʢʨʠʪʠʯʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʦʢʩʠʢʘʥʪʽʚ. 

ʈʝʛʽʦʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʧʝʨʝʭʽʜʥʽʡ ʟʦʥʽ ʚʽʜ ʧʦʤʽʨʥʦ-ʪʝʧʣʦʛʦ ʟʘʭʽʜʥʦ-

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʢʣʽʤʘʪʫ ʜʦ ʧʦʤʽʨʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʭʽʜʥʦ-ʻʚʨʦʧʝʡʩʴʢʦʛʦ. 

ʊʝʨʠʪʦʨʽʷ ʨʘʡʦʥʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʘʪʣʘʥʪʠʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʽʤʘʪʫ ʽ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʽʚʥʽʯʥʦʛʦ ʢʣʽʤʘʪʠʯʥʦʛʦ ʨʘʡʦʥʫ. ʆʩʦʙʣʠʚʦʩʪʽ ʢʣʽʤʘʪʠʯʥʠʭ 
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ʫʤʦʚ ʟʫʤʦʚʣʝʥʽ ʧʦʣʦʞʝʥʥʷʤ ʤʽʞ ʚʦʣʦʛʠʤʠ ʧʨʠʙʘʣʪʽʡʩʴʢʠʤʠ ʥʠʟʦʚʠʥʘʤʠ ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ ʽ ʩʫʭʠʤʠ ʩʪʝʧʘʤʠ ʧʽʚʜʝʥʥʦʾ ʯʘʩʪʠʥʠ ï ʟ ʜʨʫʛʦʛʦ. ʂʣʽʤʘʪ ʨʘʡʦʥʫ 

ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ, ʽʟ ʤ`ʷʢʦʶ ʟʠʤʦʶ, ʜʦʚʛʦʪʨʠʚʘʣʦʶ ʚʦʣʦʛʦʶ ʚʝʩʥʦʶ 

ʽ ʪʝʧʣʦʶ, ʚʽʜʥʦʩʥʦ ʩʫʭʦʶ ʦʩʽʥʥʶ. ʂʣʽʤʘʪ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤ 

ʪʠʩʢʦʤ, ʚʝʣʠʢʦʶ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ, ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ, 

ʩʣʘʙʢʠʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʧʨʠʯʠʥʝʥʘ ʟʘʭʽʜʥʠʤʠ ʪʘ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʤʠ ʚʽʪʨʘʤʠ ʟ ɸʪʣʘʥʪʠʯʥʦʛʦ ʦʢʝʘʥʫ, ʷʢʽ ʰʚʠʜʢʦ ʟʤʽʥʶʶʪʴ 

ʧʦʛʦʜʫ. 

ɿʠʤʘ ʚʽʜʥʦʩʥʦ ʤôʷʢʘ, ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʽʯʥʷ ï5Áʉ, ʚʝʩʥʘ ʚʦʣʦʛʘ, 

ʧʨʦʭʦʣʦʜʥʘ, ʦʩʽʥʴ ʪʝʧʣʘ, ʜʦʩʪʘʪʥʴʦ ʩʫʭʘ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʻ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. 

ʅʘʡʞʘʨʢʽʰʠʡ ʤʽʩʷʮʴ ï ʣʠʧʝʥʴ ʟ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

+18,3Áʉ. ʅʘʡʭʦʣʦʜʥʽʰʠʡ ʤʽʩʷʮʴ ʨʦʢʫ ï ʩʽʯʝʥʴ, ʽʟ ʩʝʨʝʜʥʴʦʶ ʙʘʛʘʪʦʨʽʯʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ï 4,1Áʉ. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʢʣʘʜʘʻ +7,4Áʉ. 

ɽʢʩʪʨʝʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʷʛʘʶʪʴ: ʘʙʩʦʣʶʪʥʠʡ ʤʘʢʩʠʤʫʤ +37,1Áʉ, 

ʘʙʩʦʣʶʪʥʠʡ ʤʽʥʽʤʫʤ ï 33,6Áʉ. ʄʽʥʽʤʘʣʴʥʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚ ʢʚʽʪʥʽ ï ʪʨʘʚʥʽ ʽ ʩʪʘʥʦʚʠʪʴ 60%-70%, ʘ ʚ ʛʨʫʜʥʽ-ʩʽʯʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 80%-

90%. 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʢʣʘʜʘʻ 798 ʤʤ, ʟ ʥʠʭ 407 ʤʤ ʚʠʧʘʜʘʻ ʫ 

ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ ʪʠʧ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ 

ʟ ʤʘʢʩʠʤʫʤʦʤ ʫ ʣʽʪʥʽ ʤʽʩʷʮʽ ʪʘ ʤʽʥʽʤʫʤ ʚʟʠʤʢʫ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʩʽʥʴ 

ʙʫʚʘʻ ʚʦʣʦʛʦʶ, ʘ ʚʟʠʤʢʫ ʯʘʩʪʽ ʚʽʜʣʠʛʠ, ʪʦʤʫ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʦʩʽʥʥʴʦʾ 

ʪʘ ʟʠʤʦʚʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʦʧʘʜʽʚ, ʱʦ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʫʤʦʚ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʟʥʘʯʥʠʤʠ ʨʽʯʥʠʤʠ ʽ ʜʦʙʦʚʠʤʠ 

ʘʤʧʣʽʪʫʜʘʤʠ, ʧʽʜʚʠʱʝʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʪʝʨʠʪʦʨʽʾ. ɻʦʣʦʚʥʘ ʨʠʩʘ ʢʣʽʤʘʪʫ ï 

ʡʦʛʦ ʤôʷʢʽʩʪʴ ʽ ʯʘʩʪʽ ʚʽʜʣʠʛʠ ʚʟʠʤʢʫ, ʥʝʟʥʘʯʥʽ ʧʝʨʝʧʘʜʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʣʽʪʢʫ. 

ʈʘʡʦʥ ʧʝʨʝʙʫʚʘʻ ʫ ʚʦʣʦʛʽʡ, ʧʦʤʽʨʥʦ ʪʝʧʣʽʡ ʘʛʨʦʢʣʽʤʘʪʠʯʥʽʡ ʟʦʥʽ ʪʘ ʚ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʽʡ ʧʽʜʟʦʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ. 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ 205-215 ʜʥʽʚ. 
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ɺ ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʣʠʩʪʦʧʘʜʘ ʤʦʞʣʠʚʝ ʚʠʧʘʜʘʥʥʷ ʩʥʽʛʫ, ʘ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ 

ʙʝʨʝʟʥʷ ʧʦʚʥʠʡ ʩʭʽʜ. ʏʘʩʪʽ ʚʽʜʣʠʛʠ ʩʧʨʠʯʠʥʶʶʪʴ ʥʝʩʪʽʡʢʽʩʪʴ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ, ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ï 20 ʩʤ, ʤʘʢʩʠʤʘʣʴʥʘ ï 56 ʩʤ. ʅʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʨʦʢʫ (ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚ ʪʨʘʚʥʽïʩʝʨʧʥʽ, ʥʘʡʤʝʥʰʘ 

ï ʚ ʩʽʯʥʽ-ʢʚʽʪʥʽ) ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ʚʝʣʠʢʠʭ ʧʣʦʱ 

ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ. 

ʈʘʜʽʘʮʽʡʥʠʡ ʙʘʣʘʥʩ ʜʦʜʘʪʥʽʡ ʽ ʩʢʣʘʜʘʻ ʙʽʣʷ 40 ʂʢʘʣ/ʩʤ2 ʟʘ ʨʽʢ. ʅʦʨʤʘʪʠʚʥʘ 

ʛʣʠʙʠʥʘ ʧʨʦʤʝʨʟʘʥʥʷ 1,0ʤ, ʩʥʽʛʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 680 ʇʘ. ʉʝʨʝʜʥʻ ʯʠʩʣʦ ʜʥʽʚ 

ʰʪʠʣʶ ï 19. ɿʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ ʚʽʪʨʠ ʧʝʨʝʚʘʞʥʦ: ʟʘʭʽʜʥʽ ï 24%, ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʽ ï 17%, ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽ ï 15%, ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ ï 13% [64]. 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʧʦʤʽʨʥʦ-ʪʝʧʣʦʛʦ ʟʘʭʽʜʥʦ-ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʜʦ ʧʦʤʽʨʥʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʭʽʜʥʦ-ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʠʧʫ, ʚʠʩʪʫʧʘʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ 

ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʝʨʝʥʝʩʝʥʥʷ, ʨʦʟʩʽʶʚʘʥʥʷ ʪʘ 

ʦʩʘʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɸʥʘʣʽʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʾʭʥʽʡ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚ'ʷʟʦʢ ʽʟ ʧʨʦʮʝʩʘʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ. 

1. ɸʝʨʘʮʽʡʥʠʡ ʨʝʞʠʤ ʪʘ ʜʠʥʘʤʽʢʘ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ. 

ɿʘʬʽʢʩʦʚʘʥʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʚʽʪʨʽʚ ʟʘʭʽʜʥʦʛʦ (24%) ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ 

(15%) ʥʘʧʨʷʤʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʤʽʥʫʚʘʥʥʷ ʘʪʣʘʥʪʠʯʥʠʭ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʥʩʠʚʥʫ ʘʝʨʘʮʽʶ ʪʝʨʠʪʦʨʽʾ. ʇʨʦʪʝ ʥʘʷʚʥʽʩʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 19 

ʜʥʽʚ ʰʪʠʣʶ ʥʘ ʨʽʢ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʠʟʴʢʠʤ ʘʪʤʦʩʬʝʨʥʠʤ ʪʠʩʢʦʤ ʩʪʚʦʨʶʻ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʩʪʘʛʥʘʮʽʾ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ.  
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ʈʠʩ. 3.1. ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʟʘ 

ʜʘʥʠʤʠ ʩʝʨʚʽʩʫ Global Wind Atlas) [84] 

 

ɼʣʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʮʝ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʝʚʝʥʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ ʧʝʨʽʦʜʠ ʟʘʪʠʰʰʷ 

ʚʠʥʠʢʘʻ ʨʠʟʠʢ ʬʦʨʤʫʚʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʦʩʝʨʝʜʢʽʚ ʥʘʜʢʨʠʪʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʜʦʤʽʰʦʢ (ʟʦʢʨʝʤʘ PM2.5 ʪʘ PM10) ʥʘʚʢʦʣʦ ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʟʣʽʚ ʪʘ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

2. ʈʦʣʴ ʦʧʘʜʽʚ ʪʘ ʚʦʣʦʛʦʩʪʽ ʫ ʧʨʦʮʝʩʘʭ ʩʘʤʦʦʯʠʱʝʥʥʷ ʘʪʤʦʩʬʝʨʠ. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʦʧʘʜʽʚ (798 ʤʤ) ʪʘ ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ (ʜʦ 90% ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ) ʚʽʜʽʛʨʘʶʪʴ ʜʚʦʷʢʫ ʨʦʣʴ ʫ ʜʠʥʘʤʽʮʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʽʥʪʝʥʩʠʚʥʽ ʦʧʘʜʠ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʥʦʤʫ 

çʚʠʤʠʚʘʥʥʶè ʘʝʨʦʟʦʣʽʚ ʪʘ ʟʚʘʞʝʥʠʭ ʯʘʩʪʦʢ ʟ ʘʪʤʦʩʬʝʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʝʧʽʟʦʜʠʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʠʩʦʢʘ 

ʚʦʣʦʛʽʩʪʴ ʧʨʠ ʧʦʤʽʨʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʠʩʪʫʧʘʻ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʚʪʦʨʠʥʥʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʪʘ ʩʽʨʢʠ ʫ 

ʙʽʣʴʰ ʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ ʤʝʪʦʜʠʯʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʦʚôʷʟʢʦʚʦʾ 

ʢʦʨʝʣʷʮʽʾ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʚʦʣʦʛʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʧʘʜʽʚ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ ʢʘʨʪʠʥʠ ʨʝʘʣʴʥʦʾ ʝʤʽʩʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

 



113 
 

3. ʊʝʤʧʝʨʘʪʫʨʥʽ ʝʢʩʪʨʝʤʫʤʠ ʪʘ ʬʦʪʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ. 

ɿʥʘʯʥʘ ʘʤʧʣʽʪʫʜʘ ʪʝʤʧʝʨʘʪʫʨ (ʚʽʜ ï33,6Áʉ ʜʦ +37,1Áʉ) ʪʘ ʚʠʩʦʢʠʡ 

ʨʘʜʽʘʮʽʡʥʠʡ ʙʘʣʘʥʩ (ʙʣʠʟʴʢʦ 40 ʂʢʘʣ/ʩʤĮ ʥʘ ʨʽʢ) ʚʠʟʥʘʯʘʶʪʴ ʩʝʟʦʥʥʫ 

ʩʧʝʮʠʬʽʢʫ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʘʪʤʦʩʬʝʨʠ. ʃʽʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʤʘʢʩʠʤʫʤ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʘʢʪʠʚʥʦʶ ʩʦʥʷʯʥʦʶ ʨʘʜʽʘʮʽʻʶ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʬʦʪʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʫʪʚʦʨʝʥʥʷ ʧʨʠʟʝʤʥʦʛʦ ʦʟʦʥʫ. ʋ ʟʠʤʦʚʠʡ 

ʧʝʨʽʦʜ ʯʘʩʪʽ ʚʽʜʣʠʛʠ ʩʧʨʠʯʠʥʷʶʪʴ ʥʝʩʪʽʡʢʽʩʪʴ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʟʤʽʥʫ 

ʪʝʨʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʜʩʪʠʣʘʶʯʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʦʙʤʽʥ ʪʘ ʪʫʨʙʫʣʝʥʪʥʫ ʜʠʬʫʟʽʶ. ɿʘʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʘʥʦʤʘʣʽʾ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. 

4. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʅʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʨʦʢʫ (ʤʘʢʩʠʤʫʤ ʫ ʪʨʘʚʥʽï

ʩʝʨʧʥʽ) ʪʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʪʨʠʚʘʣʦʛʦ ʫʪʨʠʤʘʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʦʢʨʝʤʠʭ 

ʟʦʥʘʭ ʬʦʨʤʫʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʘʨʝʘʣʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ, ʨʦʟʤʽʱʝʥʥʷ ʧʦʩʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʝʚʦʾ çʨʦʟʠ ʚʽʪʨʽʚè ʪʘ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʟʘʩʪʦʶ ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʧʦʚʽʪʨʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʽʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʛʽʦʥʫ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʘʣʛʦʨʠʪʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʥʷʪʢʦʚʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʘ 

ʢʦʥʪʨʘʩʪʥʽʩʪʶ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʾʾ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʥʘ ʤʝʞʽ ʪʨʴʦʭ 

ʚʝʣʠʢʠʭ ʛʝʦʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ: ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʣʘʪʬʦʨʤʠ, 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʂʘʨʧʘʪʩʴʢʦʾ ʩʢʣʘʜʯʘʩʪʦʾ ʩʧʦʨʫʜʠ. ʊʘʢʘ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʛʝʦʣʦʛʽʯʥʦʾ ʪʘ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʫ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʣʘʥʜʰʘʬʪʽʚ ï ʚʽʜ ʥʠʟʦʚʠʥʥʠʭ ʤʘʩʠʚʽʚ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʜʦ 

ʩʝʨʝʜʥʴʦʛʽʨʥʠʭ ʧʘʩʦʤ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ 

ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʫʥʽʬʽʢʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʤʽʱʝʥʥʷ 
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ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤ, ʦʩʢʽʣʴʢʠ ʢʦʞʥʘ ʧʨʠʨʦʜʥʘ ʟʦʥʘ ʦʙʣʘʩʪʽ 

ʤʘʻ ʚʣʘʩʥʠʡ ʨʝʞʠʤ ʘʝʨʘʮʽʾ ʪʘ ʩʧʝʮʠʬʽʢʫ ʧʦʰʠʨʝʥʥʷ ʘʝʨʦʟʦʣʽʚ. 

ɺʨʘʭʫʚʘʥʥʷ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʢʣʶʯʦʚʝ 

ʟʘʚʜʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ï ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘʢ ʟʚʘʥʠʭ 

«ʢʨʠʪʠʯʥʠʭ ʪʦʯʦʢ» ʣʘʥʜʰʘʬʪʫ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʤʽʞʛʽʨʥʽ ʫʣʦʛʦʚʠʥʠ, ʨʽʯʢʦʚʽ 

ʜʦʣʠʥʠ ʪʘ ʟʦʥʠ ʙʘʨ'ʻʨʥʦʛʦ ʝʬʝʢʪʫ ʚʠʩʦʯʠʥ, ʜʝ ʟʘ ʧʝʚʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʚʠʥʠʢʘʻ ʟʘʛʨʦʟʘ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘʚʽʪʴ ʧʨʠ ʚʽʜʥʦʩʥʦ 

ʥʝʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʚʠʢʠʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʢʨʠʚʫ 

ʦʙʣʘʩʪʽ (ʚʠʩʦʢʘ ʣʽʩʠʩʪʽʩʪʴ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʟʦʨʘʥʽʩʪʶ 

ʣʽʩʦʩʪʝʧʦʚʠʭ ʟʦʥ) ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʦʚʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʨʘʭʦʚʘʥʦ ʧʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ 

ʤʦʜʝʣʶʚʘʥʥʽ ʧʦʣʽʚ ʨʦʟʩʽʶʚʘʥʥʷ. 

ʆʧʘʜʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʫ ʧʨʦʮʝʩʘʭ ʩʘʤʦʦʯʠʱʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, 

ʧʨʦʪʝ ʚʦʥʠ ʪʘʢʦʞ ʚʠʩʪʫʧʘʶʪʴ ʤʝʭʘʥʽʟʤʦʤ ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ 

ˇʨʫʥʪʠ ʪʘ ʛʽʜʨʦʩʬʝʨʫ. ɺʠʚʯʝʥʥʷ ʨʝʞʠʤʫ ʪʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʦʧʘʜʽʚ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʮʠʢʣʽʚ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʨʝʛʽʦʥʽ. ɿʤʽʥʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ ʦʧʘʜʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ 

ʪʘ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʎʝ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʫ ʟʘʛʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ. 

ʊʦʤʫ, ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʃʴʚʽʚʱʠʥʠ ʻ 

ʦʙʦʚ'ʷʟʢʦʚʠʤ ʝʪʘʧʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʦʙôʻʢʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʚʧʣʠʚ ʷʢ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʜʞʝʨʝʣ, ʪʘʢ ʽ ʧʨʠʨʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʨʦʟʧʦʜʽʣʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʠʭ ʛʝʦʩʠʩʪʝʤ. 
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ʈʠʩ. 3.2. ʂʘʨʪʘ ʨʝʣʴʻʬʫ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ [64] 

 

ʇʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʦʭʦʧʣʶʻ ʤʝʞʽ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, 

ʷʢʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ ʨ. ɿʘʭʽʜʥʠʡ ɹʫʛ ʥʘ ʩʭʽʜ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʮʽʻʾ 

ʪʝʨʠʪʦʨʽʾ, ʟʦʢʨʝʤʘ ʫʩʪʫʧʠ ʟʘʚʚʠʰʢʠ 30ï50 ʤ ʥʘ ʤʝʞʽ ʟ ʇʦʣʽʩʴʢʦʶ ʥʠʟʦʚʠʥʦʶ 

ʪʘ ʨʽʚʥʠʥʦʶ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ, ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʩʧʝʮʠʬʽʯʥʦʾ ʮʠʨʢʫʣʷʮʽʾ 

ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ. ʅʘʷʚʥʽʩʪʴ ʛʣʠʙʦʢʠʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʪʘ ʉʦʣʦʢʽʾ 
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ʟʫʤʦʚʣʶʻ ʬʦʨʤʫʚʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ ʫ ʨʘʡʦʥʘʭ ʪʘʢʠʭ ʤʽʩʪ, 

ʷʢ ʉʦʢʘʣʴ ʪʘ ʋʛʥʽʚ. ɼʣʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʮʝ ʦʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʽʥʚʝʨʩʽʡʥʠʭ ʷʚʠʱ ʫ ʜʦʣʠʥʘʭ ʨʽʯʦʢ, ʜʝ ʚʠʩʦʪʠ ʫʩʪʫʧʽʚ 

ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ʄʘʣʝ ʇʦʣʽʩʩʷ ʨʝʧʨʝʟʝʥʪʦʚʘʥʝ ʚʝʣʠʢʦʶ ʟʥʠʞʝʥʦʶ ʨʽʚʥʠʥʦʶ ʟʽ ʩʣʘʙʢʠʤ 

ʨʦʟʯʣʝʥʫʚʘʥʥʷʤ ʧʦʚʝʨʭʥʽ. ɺʠʨʽʚʥʷʥʽʩʪʴ ʨʝʣʴʻʬʫ ʪʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʰʘʨʘʤʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʟʘʙʦʣʦʯʝʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʱʽʣʴʥʦʾ ʨʽʯʢʦʚʦʾ ʤʝʨʝʞʽ (ʨʨ. ɿʘʭʽʜʥʠʡ ɹʫʛ, 

ʈʘʪʘ, ʉʦʣʦʢʽʷ, ʉʚʠʥʷ, ʉʪʠʨ). ɿ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʨʽʚʥʠʥʥʠʡ ʨʝʣʴʻʬ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʩʧʨʠʷʻ ʚʽʜʥʦʩʥʦ ʚʽʣʴʥʦʤʫ ʨʦʟʩʽʶʚʘʥʥʶ 

ʚʠʢʠʜʽʚ, ʧʨʦʪʝ ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ʥʘʷʚʥʽʩʪʴ ʙʦʣʽʪ ʧʦʩʠʣʶʶʪʴ ʧʨʦʮʝʩʠ 

ʚʦʣʦʛʦʛʦ ʦʩʘʜʞʝʥʥʷ ʧʦʣʶʪʘʥʪʽʚ ʪʘ ʾʭ ʘʢʫʤʫʣʷʮʽʶ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ. ʎʝ 

ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʚʫʟʣʘʭ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʩʝʣʝʥʴ (ɹʨʦʜʠ, ɹʫʩʴʢ, ʂʘʤôʷʥʢʘ-ɹʫʟʴʢʘ, ɺʝʣʠʢʽ ʄʦʩʪʠ), ʜʝ 

ʧʨʠʨʦʜʥʽ ʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʫ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʻ ʧʘʩʤʦ 

ʈʦʟʪʦʯʯʷ, ʱʦ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ ʃʴʚʦʚʘ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ. ʎʝ ʚʫʟʴʢʝ ʛʦʨʙʠʩʪʝ 

ʧʘʩʤʦ ʚʠʩʪʫʧʘʻ ʧʨʠʨʦʜʥʠʤ ʙʘʨôʻʨʦʤ ʜʣʷ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʟʥʘʯʥʫ ʧʨʠʚôʷʟʢʫ ʧʦʩʝʣʝʥʩʴʢʦʾ ʤʝʨʝʞʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʨʠʜʦʨʽʚ ʜʦ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʾ. ʈʦʟʤʽʱʝʥʥʷ ʧʦʩʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚ 

ʨʘʡʦʥʘʭ ɺʠʥʥʠʢʽʚ, ʅʦʚʦʷʚʦʨʽʚʩʴʢʘ ʪʘ ʈʘʚʠ-ʈʫʩʴʢʦʾ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʝʬʝʢʪ 

«ʢʘʥʘʣʶʚʘʥʥʷ» ʚʽʪʨʽʚ ʫʟʜʦʚʞ ʧʘʩʤʘ ʪʘ ʤʦʞʣʠʚʽ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʯʝʨʝʟ ʨʽʟʢʫ ʟʤʽʥʫ ʚʠʩʦʪ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɿʘʭʽʜʥʘ ʯʘʩʪʠʥʘ ʇʦʜʽʣʴʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ï ʆʧʽʣʣʷ (ʇʦʜʽʣʴʩʴʢʝ ʛʦʨʙʦʛʽʨôʷ) ï 

ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʯʣʝʥʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʨʝʛʽʦʥʫ. ɻʣʠʙʦʢʽ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ 

(ʨʨ. ʑʠʨʢʘ, ɿʫʙʨʘ, ɹʽʙʨʢʘ, ʉʚʽʨʞ, ɻʥʠʣʘ ʃʠʧʘ) ʩʪʚʦʨʶʶʪʴ ʩʢʣʘʜʥʠʡ 

ʤʝʟʦʨʝʣʴʻʬ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʜʠʥʘʤʽʢʫ ʘʪʤʦʩʬʝʨʥʠʭ ʧʨʦʮʝʩʽʚ. ɺ 

ʤʝʞʘʭ ʆʧʽʣʣʷ (ʤʽʩʪʘ ʇʝʨʝʤʠʰʣʷʥʠ, ʄʠʢʦʣʘʾʚ, ʍʦʜʦʨʽʚ) ʩʪʨʘʪʝʛʽʷ ʨʦʟʤʽʱʝʥʥʷ 

ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʻ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʧʝʨʝʧʘʜʫ ʚʠʩʦʪ, 
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ʦʩʢʽʣʴʢʠ ʟʥʘʯʥʘ ʧʦʨʽʟʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʣʦʢʘʣʴʥʠʭ ʟʦʥ ʟʘʩʪʦʶ 

ʧʦʚʽʪʨʷ, ʦʩʦʙʣʠʚʦ ʫ ʧʝʨʽʦʜʠ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʦʾ ʧʦʛʦʜʠ. 

ʅʘʜʩʷʥʩʴʢʘ ʨʽʚʥʠʥʘ (ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʘ ʚʦʜʦʜʽʣʴʥʘ ʨʽʚʥʠʥʘ), ʱʦ 

ʦʭʦʧʣʶʻ ʪʝʨʠʪʦʨʽʾ ʥʘ ʟʘʭʽʜ ʪʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʚʽʜ ʃʴʚʦʚʘ, ʟʘ ʩʚʦʾʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʻ ʭʚʠʣʷʩʪʦʶ ʨʽʚʥʠʥʦʶ, ʷʢʘ ʽʥʪʝʛʨʫʻ ʗʚʦʨʽʚʩʴʢʫ 

ʫʣʦʛʦʚʠʥʫ ʪʘ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʫ ʚʠʩʦʯʠʥʫ. ʇʦʣʦʛʦ-ʭʚʠʣʷʩʪʠʡ ʨʝʣʴʻʬ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʨʦʟʛʘʣʫʞʝʥʦʶ ʛʽʜʨʦʛʨʘʬʽʯʥʦʶ ʤʝʨʝʞʝʶ ʙʘʩʝʡʥʽʚ ʉʷʥʫ (ʨʨ. 

ɺʠʰʥʷ, ʐʢʣʦ, ʉʽʯʥʷ) ʪʘ ɼʥʽʩʪʨʘ (ʨʨ. ɺʝʨʝʱʠʮʷ, ʉʪʘʚʯʘʥʢʘ) ʩʪʚʦʨʶʻ ʫʤʦʚʠ 

ʜʣʷ ʧʦʤʽʨʥʦʾ ʘʝʨʘʮʽʾ ʪʝʨʠʪʦʨʽʾ. ʇʨʦʪʝ ʥʘʷʚʥʽʩʪʴ ʗʚʦʨʽʚʩʴʢʦʾ ʫʣʦʛʦʚʠʥʠ ʪʘ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʥʘʚʢʦʣʦ ʪʘʢʠʭ ʤʽʩʪ, ʷʢ ʗʚʦʨʽʚ ʪʘ ʄʦʩʪʠʩʴʢʘ, 

ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʝʬʝʢʪʫ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʨʠʟʝʤʥʠʭ ʚʽʪʨʽʚ. ɼʣʷ 

ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʮʝ ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʫʥʢʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʟʜʘʪʥʽ ʬʽʢʩʫʚʘʪʠ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ 

ʤʘʩ ʽʟ ʟʘʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʷʢʝ ʯʘʩʪʦ ʢʦʨʝʣʶʻ ʟ ʜʦʣʠʥʘʤʠ ʪʨʘʥʟʠʪʥʠʭ ʨʽʯʦʢ. 

ʇʝʨʝʭʽʜʥʦʶ ʟʦʥʦʶ ʜʦ ʛʽʨʩʴʢʦʾ ʯʘʩʪʠʥʠ ʨʝʛʽʦʥʫ ʻ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʷʢʝ 

ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʩʤʫʛʦʶ ʤʽʞ ʜʦʣʠʥʦʶ ʚʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ ʪʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʤʠ 

ʩʭʠʣʘʤʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʈʝʣʴʻʬ ʪʝʨʠʪʦʨʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ 

ʨʦʟʯʣʝʥʫʚʘʥʥʷʤ: ʯʠʩʣʝʥʥʽ ʛʽʨʩʴʢʽ ʨʽʯʢʠ ʩʬʦʨʤʫʚʘʣʠ ʩʠʩʪʝʤʫ ʰʠʨʦʢʠʭ 

ʪʝʨʘʩʥʠʭ ʜʦʣʠʥ, ʨʦʟʜʽʣʝʥʠʭ ʚʠʜʦʚʞʝʥʠʤʠ ʚʦʜʦʜʽʣʴʥʠʤʠ ʚʠʩʦʯʠʥʘʤʠ. ʊʘʢʘ 

ʤʦʨʬʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ 

«ʨʽʯʢʦʚʠʭ ʢʦʨʠʜʦʨʽʚ», ʷʢʠʤʠ ʨʫʭʘʶʪʴʩʷ ʧʦʚʽʪʨʷʥʽ ʧʦʪʦʢʠ. 

ʆʢʨʝʤʠʤ ʘʩʧʝʢʪʦʤ ʧʨʦʩʪʦʨʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʇʝʨʝʜʢʘʨʧʘʪʪʽ 

ʻ ʟʦʥʠ ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʭ ʢʫʨʦʨʪʽʚ, ʟʦʢʨʝʤʘ ʊʨʫʩʢʘʚʮʷ ʪʘ ʄʦʨʰʠʥʘ. 

ʉʚʦʻʨʽʜʥʽʩʪʴ ʤʽʢʨʦʢʣʽʤʘʪʫ ʮʠʭ ʪʝʨʠʪʦʨʽʡ ʟʫʤʦʚʣʝʥʘ ʾʭʥʽʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʫ 

ʜʦʣʠʥʘʭ ʪʘ ʥʘʷʚʥʽʩʪʶ ʩʧʝʮʠʬʽʯʥʠʭ ʛʽʜʨʦʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʆʩʢʽʣʴʢʠ ʮʽ 

ʤʽʩʪʘ ʪʨʘʥʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʧʦʪʫʞʥʽ ʦʟʜʦʨʦʚʯʽ ʮʝʥʪʨʠ, ʤʦʥʽʪʦʨʠʥʛ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʫʪ ʥʘʙʫʚʘʻ ʩʪʘʪʫʩʫ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʦʩʪʽʚ ʫ ʮʠʭ ʪʦʯʢʘʭ ʤʘʻ 

ʥʘ ʤʝʪʽ ʥʝ ʩʪʽʣʴʢʠ ʬʽʢʩʘʮʽʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʢʽʣʴʢʠ ʚʝʨʠʬʽʢʘʮʽʶ 

ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʷʢ ʣʽʢʫʚʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ 
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ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʦʩʫʰʝʥʽ ʙʦʣʦʪʘ ʚ ʜʦʣʠʥʽ ɼʥʽʩʪʨʘ ʟʤʽʥʠʣʠ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ 

ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʤʦʞʝ ʧʨʦʚʦʢʫʚʘʪʠ ʣʦʢʘʣʴʥʽ ʪʫʤʘʥʠ ʪʘ ʫʩʢʣʘʜʥʶʚʘʪʠ 

ʨʦʟʩʽʶʚʘʥʥʷ ʥʠʟʴʢʠʭ ʚʠʢʠʜʽʚ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ. 

ɻʽʨʩʴʢʘ ʩʠʩʪʝʤʘ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʫ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʦʚʥʽʰʥʴʦʶ ʩʤʫʛʦʶ ï ɹʝʩʢʠʜʘʤʠ, ʱʦ ʤʘʶʪʴ ʚʠʨʘʞʝʥʫ ʧʘʩʤʦʚʫ 

ʩʪʨʫʢʪʫʨʫ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʧʘʨʘʣʝʣʴʥʠʭ ʭʨʝʙʪʽʚ ʪʘ ʛʣʠʙʦʢʠʭ ʤʽʞʛʽʨʥʠʭ ʜʦʣʠʥ. 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʝʣʴʻʬʫ (ʧʝʨʝʩʽʯʥʘ ʚʠʩʦʪʘ ɺʝʨʭʥʴʦʜʥʽʩʪʝʨʩʴʢʠʭ 

ɹʝʩʢʠʜʽʚ ʩʪʘʥʦʚʠʪʴ 750 ʤ, ʘ ʉʢʦʣʽʚʩʴʢʠʭ ɹʝʩʢʠʜʽʚ ʜʦʩʷʛʘʻ 1200ï1360 ʤ) 

ʩʪʚʦʨʶʶʪʴ ʧʦʪʫʞʥʠʡ ʦʨʦʛʨʘʬʽʯʥʠʡ ʙʘʨ'ʻʨ ʜʣʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ. ʅʘʷʚʥʽʩʪʴ 

ʚʥʫʪʨʽʰʥʴʦʾ ʩʤʫʛʠ ï ɺʦʜʦʜʽʣʴʥʦʛʦ ʭʨʝʙʪʘ ʟ ʥʘʡʚʠʱʦʶ ʪʦʯʢʦʶ ʦʙʣʘʩʪʽ (ʛ. 

ʇʽʢʫʡ, 1408 ʤ) ï ʟʫʤʦʚʣʶʻ ʚʝʨʪʠʢʘʣʴʥʫ ʟʦʥʘʣʴʥʽʩʪʴ ʢʣʽʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʩʧʝʮʠʬʽʢʫ ʘʝʨʘʮʽʾ ʛʽʨʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʮʴʦʤʫ ʨʘʡʦʥʽ ʢʨʠʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʝ, ʱʦ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʪʘʢʽ ʷʢ ʉʢʦʣʝ ʪʘ ʊʫʨʢʘ, ʽʩʪʦʨʠʯʥʦ ʪʘ 

ʛʝʦʛʨʘʬʽʯʥʦ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʜʦʣʠʥʘʭ ʨʽʯʦʢ. ɿ ʧʦʛʣʷʜʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʪʘʢʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʻ ʚʨʘʟʣʠʚʠʤ: 

1. ɽʬʝʢʪ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʥʚʝʨʩʽʡ: ʫ ʥʽʯʥʠʡ ʪʘ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜʠ 

ʭʦʣʦʜʥʝ ʟʘʙʨʫʜʥʝʥʝ ʧʦʚʽʪʨʷ «ʩʪʽʢʘʻ» ʟʽ ʩʭʠʣʽʚ ʫ ʜʦʣʠʥʠ, ʫʪʚʦʨʶʶʯʠ ʟʦʥʠ 

ʟʘʩʪʦʶ, ʜʝ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʦʜʫʢʪʽʚ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ (ʦʧʘʣʝʥʥʷ) ʪʘ 

ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʬʦʥʦʚʽ ʧʦʢʘʟʥʠʢʠ. 

2. ɺʽʪʨʦʚʠʡ ʨʝʞʠʤ: ʚʠʩʦʢʽ ʭʨʝʙʪʠ ʝʢʨʘʥʫʶʪʴ ʧʨʠʟʝʤʥʽ ʰʘʨʠ 

ʘʪʤʦʩʬʝʨʠ ʚʽʜ ʧʘʥʽʚʥʠʭ ʚʽʪʨʽʚ, ʱʦ ʩʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩʠ ʩʘʤʦʦʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʚ ʤʝʞʘʭ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʛʽʨʩʴʢʠʭ ʧʦʩʝʣʝʥʥʷʭ ʃʴʚʽʚʱʠʥʠ 

(ʉʢʦʣʽʚʱʠʥʘ, ʊʫʨʢʽʚʱʠʥʘ) ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʮʝʡ «ʜʦʣʠʥʥʠʡ ʝʬʝʢʪ». ʆʢʨʽʤ 

ʢʦʥʪʨʦʣʶ ʟʘ ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʤʝʨʝʞʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʫʪ 

ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʶ ʦʮʽʥʢʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʧʝʨʝʥʦʩʫ ʯʝʨʝʟ ʛʽʨʩʴʢʽ 

ʧʝʨʝʚʘʣʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʫʥʽʢʘʣʴʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʷʢʽ ʻ ʧʨʠʨʦʜʥʠʤʠ 

ʧʦʛʣʠʥʘʯʘʤʠ ʚʫʛʣʝʮʶ. 
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ʋʟʘʛʘʣʴʥʶʶʯʠ ʚʠʢʣʘʜʝʥʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʭʽʜ ʚʽʜ ʨʽʚʥʠʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʧʽʚʥʦʯʽ (ʄʘʣʝ 

ʇʦʣʽʩʩʷ) ʜʦ ʨʦʟʯʣʝʥʦʚʘʥʠʭ ʚʠʩʦʯʠʥ (ʈʦʟʪʦʯʯʷ, ʆʧʽʣʣʷ) ʪʘ ʛʽʨʩʴʢʠʭ ʤʘʩʠʚʽʚ 

ʂʘʨʧʘʪ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʦʢʦʨʽʥʥʦʶ ʟʤʽʥʦʶ ʘʝʨʘʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʪʝʨʠʪʦʨʽʡ. 

ʗʢʱʦ ʥʘ ʨʽʚʥʠʥʥʠʭ ʧʨʦʩʪʦʨʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʪʘ ʅʘʜʩʷʥʩʴʢʦʾ ʥʠʟʦʚʠʥʠ 

ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʩʧʨʠʷʶʪʴ ʚʽʣʴʥʦʤʫ ʨʦʟʩʽʶʚʘʥʥʶ ʜʦʤʽʰʦʢ, ʪʦ ʚ ʫʤʦʚʘʭ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʪʘ ʂʘʨʧʘʪ ʨʝʣʴʻʬ ʚʠʢʦʥʫʻ ʨʦʣʴ ʧʦʪʫʞʥʦʛʦ ʦʨʦʛʨʘʬʽʯʥʦʛʦ 

ʙʘʨôʻʨʫ. ʃʦʢʘʣʽʟʘʮʽʷ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (ʉʢʦʣʝ, ʊʫʨʢʘ, ʉʪʨʠʡ) ʚ 

ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʪʘ ʤʽʞʛʽʨʥʠʭ ʫʣʦʛʦʚʠʥʘʭ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʽʡʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʥʚʝʨʩʽʡ ʪʘ ʟʦʥ ʟʘʩʪʦʶ ʧʦʚʽʪʨʷ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʱʽʣʴʥʽʩʪʶ ʩʘʤʝ ʚ ʪʘʢʠʭ 

«ʢʨʠʪʠʯʥʠʭ ʪʦʯʢʘʭ» ʨʝʣʴʻʬʫ. 

ɺʦʜʥʦʯʘʩ, ʟʝʣʝʥʽ ʟʦʥʠ ʤʽʩʪ ʚʠʢʦʥʫʶʪʴ ʥʝʟʘʤʽʥʥʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʮʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʚʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʾ ʧʨʠʨʦʜʥʠʭ 

ʬʽʣʴʪʨʽʚ ʪʘ ʨʝʛʫʣʷʪʦʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ. ɰʭ ʩʪʘʥ ʻ ʧʨʷʤʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʷʢʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɻʝʦʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʚʠʩʪʫʧʘʻ ʙʘʟʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʟʦʥ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʦʟʜʦʨʦʚʣʝʥʥʷ 

ʜʦʚʢʽʣʣʷ. ɺʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʽʩʪʘʚʣʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ ʾʭʥʽʤʠ ʬʦʥʦʚʠʤʠ ʪʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ. 

ɺʨʘʭʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʝʛʽʦʥʫ ʜʦʟʚʦʣʷʻ ʚʽʜʽʡʪʠ ʚʽʜ 

ʬʦʨʤʘʣʴʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʦʩʪʽʚ ʥʘ ʢʦʨʠʩʪʴ ʝʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ 

ʜʘʥʠʭ, ʜʦʟʚʦʣʷʶʯʠ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʷʢ ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ ʧʝʨʝʥʦʩ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʚʽʜʢʨʠʪʠʭ ʧʣʘʪʦ, ʪʘʢ ʽ ʣʦʢʘʣʴʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʝʤʽʩʽʡ 

ʫ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʩʪʢʘʭ ʛʽʨʩʴʢʠʭ ʜʦʣʠʥ [18, 64]. 
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3.2. ɺʧʣʠʚ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʇʨʦʩʪʦʨʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʩʢʣʘʜʥʦʛʦ ʢʦʤʧʨʦʤʽʩʫ ʤʽʞ ʧʨʠʨʦʜʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʠʪʦʨʽʾ 

ʪʘ ʩʪʨʫʢʪʫʨʦʶ ʾʾ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷ. ʗʢʱʦ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʯʠʥʥʠʢʠ 

ʚʠʟʥʘʯʘʶʪʴ ʫʤʦʚʠ ʨʦʟʩʽʶʚʘʥʥʷ ʜʦʤʽʰʦʢ, ʪʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʜʝʪʝʨʤʽʥʘʥʪʠ ʬʦʨʤʫʶʪʴ ʩʘʤʫ ʘʨʭʽʪʝʢʪʫʨʫ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʝʤʽʩʽʾ ʪʘ ʜʠʢʪʫʶʪʴ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʟʘʭʠʩʪʫ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ ʨʝʮʠʧʽʻʥʪʽʚ ï ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʦʙ'ʻʢʪʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɼʝʤʦʛʨʘʬʽʯʥʠʡ ʯʠʥʥʠʢ ʪʘ ʱʽʣʴʥʽʩʪʴ ʨʦʟʩʝʣʝʥʥʷ. ɻʦʣʦʚʥʠʤ ʩʦʮʽʘʣʴʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʻ ʧʨʠʥʮʠʧ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ 

ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ɿʛʽʜʥʦ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʘʜʘʧʪʦʚʘʥʠʤʠ ʚ 

ʫʢʨʘʾʥʩʴʢʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʽ (ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ 827), ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʽʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʨʝʣʶʻ ʟ ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʚ ʤʝʞʘʭ ʟʦʥʠ. ʋ ʃʴʚʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʜʠʩʧʨʦʧʦʨʮʽʷ ʨʦʟʩʝʣʝʥʥʷ: ʚʽʜ ʥʘʜʱʽʣʴʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʃʴʚʽʚʩʴʢʽʡ ʘʛʣʦʤʝʨʘʮʽʾ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʟʣʘʭ (ɼʨʦʛʦʙʠʯ, 

ʉʪʨʠʡ, ʏʝʨʚʦʥʦʛʨʘʜ) ʜʦ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ ʫ ʛʽʨʩʴʢʠʭ ʪʘ ʘʛʨʘʨʥʠʭ ʨʘʡʦʥʘʭ. ʎʝ 

ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ «ʤʽʩʴʢʠʭ ʬʦʥʦʚʠʭ» ʧʫʥʢʪʽʚ ʫ ʤʽʩʮʷʭ ʥʘʡʙʽʣʴʰʦʾ 

ʢʫʤʫʣʷʪʠʚʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ, ʜʝ ʩʫʤʘʨʥʠʡ ʚʧʣʠʚ ʚʽʜ ʤʘʣʠʭ ʜʞʝʨʝʣ 

(ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʦʧʘʣʝʥʥʷ) ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʧʣʠʚ ʚʝʣʠʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɽʢʦʥʦʤʽʯʥʠʡ ʧʨʦʬʽʣʴ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʘʻ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʢʦʥʪʨʦʣʶ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʢʣʘʩʪʝʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ: 

ʇʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʡ ʪʘ ʚʠʜʦʙʫʚʥʠʡ ʢʦʤʧʣʝʢʩ: ʅʘʷʚʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ, 

ʪʘʢʠʭ ʷʢ ɼʦʙʨʦʪʚʽʨʩʴʢʘ ʊɽʉ ʘʙʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ 

ʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ (ʏʝʨʚʦʥʦʛʨʘʜʩʴʢʠʡ ʛʽʨʥʠʯʦʧʨʦʤʠʩʣʦʚʠʡ ʨʘʡʦʥ), ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ «ʧʨʦʤʠʩʣʦʚʠʭ» ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʟʘ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʠʢʠʜʘʤʠ (ʜʽʦʢʩʠʜ ʩʽʨʢʠ, ʦʢʩʠʜʠ ʘʟʦʪʫ, ʪʚʝʨʜʽ ʯʘʩʪʢʠ). 
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ɹʫʜʽʚʝʣʴʥʘ ʪʘ ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ: ʈʦʟʚʠʪʦʢ ʧʦʪʫʞʥʦʩʪʝʡ ʫ ʄʠʢʦʣʘʻʚʽ 

(ʮʝʤʝʥʪʥʝ ʚʠʨʦʙʥʠʮʪʚʦ) ʪʘ ʅʦʚʦʤʫ ʈʦʟʜʦʣʽ ʩʪʚʦʨʶʻ ʟʦʥʠ ʧʽʜʚʠʱʝʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʝ ʧʫʥʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʶʪʴ ʬʽʢʩʫʚʘʪʠ ʥʝ ʣʠʰʝ 

ʟʘʛʘʣʴʥʽ, ʘ ʡ ʩʧʝʮʠʬʽʯʥʽ ʧʠʣʦʚʽ ʝʤʽʩʽʾ. 

ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʘ ʤʝʨʝʞʘ. ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʨʘʥʟʠʪʥʠʭ ʚʫʟʣʽʚ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʯʝʨʝʟ ʷʢʠʡ ʧʨʦʭʦʜʷʪʴ 

ʤʽʞʥʘʨʦʜʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʨʠʜʦʨʠ (ʄ-06, ʄ-10, ʄ-11). ɯʥʪʝʥʩʠʚʥʠʡ ʪʨʘʬʽʢ 

ʚʘʥʪʘʞʥʦʛʦ ʪʘ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʬʦʨʤʫʻ ʣʽʥʽʡʥʽ ʜʞʝʨʝʣʘ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ. ʉʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʪʨʘʬʽʢʫ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ ʨʦʟʤʽʱʝʥʥʷ «ʪʨʘʥʩʧʦʨʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ» ʧʫʥʢʪʽʚ ʫ ʤʽʩʮʷʭ ʧʝʨʝʪʠʥʫ ʤʘʛʽʩʪʨʘʣʝʡ ʽʟ ʞʠʪʣʦʚʦʶ ʟʘʙʫʜʦʚʦʶ 

ʪʘ ʚ ʟʦʥʘʭ ʧʨʠʢʦʨʜʦʥʥʠʭ ʧʝʨʝʭʦʜʽʚ (ʐʝʛʠʥʽ, ʂʨʘʢʦʚʝʮʴ, ʈʘʚʘ-ʈʫʩʴʢʘ), ʜʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʨʠʚʘʣʝ ʥʘʢʦʧʠʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʈʝʢʨʝʘʮʽʡʥʦ-ʪʫʨʠʩʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ. ɽʢʦʥʦʤʽʢʘ ʪʘʢʠʭ ʤʽʩʪ, ʷʢ 

ʊʨʫʩʢʘʚʝʮʴ, ʄʦʨʰʠʥ ʪʘ ʉʭʽʜʥʠʮʷ, ʧʦʚʥʽʩʪʶ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʨʠʨʦʜʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʽʪʨʷ 

ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʦʤ ʙʝʟʧʝʢʠ, ʘ ʡ ʯʠʥʥʠʢʦʤ ʝʢʦʥʦʤʽʯʥʦʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʨʝʛʽʦʥʫ. ɹʫʜʴ-ʷʢʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʪʘʢʠʭ ʮʝʥʪʨʘʭ 

ʥʝʩʝ ʧʨʷʤʽ ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ ʯʝʨʝʟ ʚʪʨʘʪʫ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ. ʆʪʞʝ, 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʢʫʨʦʨʪʽʚ ʃʴʚʽʚʱʠʥʠ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ 

ʥʘʚʢʦʣʦ ʥʠʭ «ʯʠʩʪʠʭ ʟʦʥ» ʽʟ ʬʦʥʦʚʠʤʠ ʧʫʥʢʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʾ 

ʯʫʪʣʠʚʦʩʪʽ. 

ɸʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʪʘ ʘʛʨʦʭʽʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʽʚʥʽʯʥʽ ʪʘ ʮʝʥʪʨʘʣʴʥʽ 

ʨʘʡʦʥʠ ʦʙʣʘʩʪʽ ʤʘʶʪʴ ʚʠʨʘʞʝʥʠʡ ʘʛʨʘʨʥʠʡ ʧʨʦʬʽʣʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʩʪʠʮʠʜʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʩʧʘʣʶʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʩʪʚʦʨʶʶʪʴ ʩʝʟʦʥʥʽ ʧʽʢʠ ʟʘʙʨʫʜʥʝʥʥʷ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ «ʩʽʣʴʩʴʢʠʭ» ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʙ 

ʜʦʟʚʦʣʠʣʠ ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ ʘʛʨʦʩʝʢʪʦʨʫ ʥʘ ʨʝʛʽʦʥʘʣʴʥʠʡ ʬʦʥ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. 
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ɼʣʷ ʪʦʛʦ ʱʦʙ ʨʦʟʰʠʨʠʪʠ ʮʝʡ ʧʫʥʢʪ ʽ ʥʘʜʘʪʠ ʡʦʤʫ ʙʽʣʴʰʦʾ ʥʘʫʢʦʚʦʾ ʚʘʛʠ, 

ʚʘʨʪʦ ʜʦʜʘʪʠ ʙʣʦʢʠ ʧʨʦ ʫʨʙʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ (ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʠʡ ʩʝʢʪʦʨ) ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʛʣʠʙʰʝ 

ʨʦʟʢʨʠʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʩʦʮʽʘʣʴʥʠʤ ʨʦʟʚʠʪʢʦʤ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʤʦʥʽʪʦʨʠʥʛʫ. 

ʋʨʙʘʥʽʟʘʮʽʡʥʘ ʜʠʥʘʤʽʢʘ ʪʘ ʟʤʽʥʘ ʤʦʨʬʦʣʦʛʽʾ ʧʦʩʝʣʝʥʴ. ʉʫʯʘʩʥʽ ʧʨʦʮʝʩʠ 

ʫʨʙʘʥʽʟʘʮʽʾ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʟʨʦʩʪʘʥʥʷʤ ʤʽʩʪ, ʘ 

ʡ ʨʦʟʰʠʨʝʥʥʷʤ ʧʨʠʤʽʩʴʢʠʭ ʟʦʥ (ʩʫʙʫʨʙʘʥʽʟʘʮʽʻʶ). ʌʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ 

ʞʠʪʣʦʚʠʭ ʤʘʩʠʚʽʚ ʥʘʚʢʦʣʦ ʃʴʚʦʚʘ ʪʘ ʚʝʣʠʢʠʭ ʨʘʡʦʥʥʠʭ ʮʝʥʪʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʫ 

ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʠʭ ʩʭʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ. ɿʤʽʥʘ ʤʦʨʬʦʣʦʛʽʾ ʟʘʙʫʜʦʚʠ ï ʧʝʨʝʭʽʜ 

ʚʽʜ ʥʠʟʴʢʦʧʦʚʝʨʭʦʚʠʭ ʧʨʠʚʘʪʥʠʭ ʙʫʜʽʚʝʣʴ ʜʦ ʱʽʣʴʥʠʭ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ð ʟʤʽʥʶʻ ʘʝʨʦʜʠʥʘʤʽʢʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʚʦʨʶʶʯʠ «ʝʬʝʢʪ 

ʢʘʥʴʡʦʥʽʚ», ʜʝ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚʠʭʣʦʧʥʽ ʛʘʟʠ. ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ʮʠʭ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʝʨʝʛʣʷʜ ʽʩʥʫʶʯʠʭ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʟʦʥʘʭ ʽʥʪʝʥʩʠʚʥʦʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, 

ʜʝ ʱʽʣʴʥʽʩʪʴ ʧʦʪʝʥʮʽʡʥʠʭ ʨʝʮʠʧʽʻʥʪʽʚ ʻ ʥʘʡʚʠʱʦʶ. 

ɽʥʝʨʛʝʪʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʫ. ɺʘʞʣʠʚʠʤ 

ʝʢʦʥʦʤʽʯʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʻ 

ʩʪʨʫʢʪʫʨʘ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ ʧʨʠʚʘʪʥʠʤ ʩʝʢʪʦʨʦʤ ʪʘ ʢʦʤʫʥʘʣʴʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. ɺ ʫʤʦʚʘʭ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʟʨʦʩʪʘʥʥʷ ʮʽʥ 

ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʫ ʙʘʛʘʪʴʦʭ ʤʽʩʪʘʭ ʦʙʣʘʩʪʽ (ʟʦʢʨʝʤʘ ʫ ʉʘʤʙʦʨʽ, ɹʦʨʠʩʣʘʚʽ, 

ɼʨʦʛʦʙʠʯʽ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʜʠ ʧʘʣʠʚʘ (ʧʝʣʝʪʠ, 

ʱʝʧʘ, ʚʫʛʽʣʣʷ). ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ ʘʚʪʦʥʦʤʥʠʭ ʢʦʪʝʣʝʥʴ, ʱʦ ʤʘʶʪʴ 

ʥʠʟʴʢʽ ʪʨʫʙʠ ʨʦʟʩʽʶʚʘʥʥʷ, ʩʪʚʦʨʶʻ ʩʫʪʪʻʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʟʝʤʥʠʡ ʰʘʨ 

ʘʪʤʦʩʬʝʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʞʠʪʣʦʚʠʭ ʢʚʘʨʪʘʣʘʭ. ʆʪʞʝ, ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʦʬʽʣʴ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʛʨʦʤʘʜʠ ʤʘʻ ʙʫʪʠ ʙʘʟʦʚʠʤ ʢʨʠʪʝʨʽʻʤ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ «ʤʽʩʴʢʠʭ ʬʦʥʦʚʠʭ» ʩʪʘʥʮʽʡ, ʟʜʘʪʥʠʭ ʬʽʢʩʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʟʛʦʨʷʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʚ ʦʧʘʣʶʚʘʣʴʥʠʡ ʩʝʟʦʥ. 
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ɯʥʚʝʩʪʠʮʽʡʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʝ ʣʽʤʽʪʫʚʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ 

ʦʙ'ʻʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ 

ʧʘʩʧʦʨʪʘ ʪʝʨʠʪʦʨʽʡ. ɼʣʷ ʥʦʚʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʧʘʨʢʽʚ, ʱʦ ʘʢʪʠʚʥʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʃʴʚʽʚʱʠʥʽ (ʥʘʧʨʠʢʣʘʜ, ʫ ɻʦʨʦʜʢʫ ʯʠ ʗʚʦʨʦʚʽ), ʜʘʥʽ ʧʨʦ 

ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʟʚʦʣʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʫ ɻɼɺ (ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʚʠʢʠʜʽʚ). 

ʈʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʘʙʦ ʧʦʙʣʠʟʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ «ʬʦʥ», ʥʘ ʷʢʠʡ ʥʘʢʣʘʜʘʪʠʤʫʪʴʩʷ 

ʚʠʢʠʜʠ ʤʘʡʙʫʪʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʻ ʝʢʦʥʦʤʽʯʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʻʤʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʥʠʢʘʪʠ ʢʦʥʬʣʽʢʪʽʚ ʤʽʞ ʙʽʟʥʝʩʦʤ ʪʘ ʤʽʩʮʝʚʠʤʠ ʛʨʦʤʘʜʘʤʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʚʽʜʢʨʠʪʽʩʪʴ ʪʘ ʩʫʩʧʽʣʴʥʠʡ ʟʘʧʠʪ. ʉʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ 

ʨʦʟʤʽʱʝʥʥʷ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘʢʦʞ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ 

ʥʘ ʙʝʟʧʝʯʥʝ ʜʦʚʢʽʣʣʷ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʬʦʨʤʫʻ ʟʘʧʠʪ ʥʘ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʦʤʫ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʩʪʨʘʪʝʛʽʷ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ 

ʾʭʥʶ ʜʠʩʣʦʢʘʮʽʶ ʚ ʤʽʩʮʷʭ ʤʘʩʦʚʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ (ʧʘʨʢʠ, ʧʣʦʱʽ, 

ʧʦʙʣʠʟʫ ʦʩʚʽʪʥʽʭ ʪʘ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ). ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʙʠʨʘʪʠ 

ʥʘʫʢʦʚʽ ʜʘʥʽ, ʘ ʡ ʦʧʝʨʘʪʠʚʥʦ ʽʥʬʦʨʤʫʚʘʪʠ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʩʪʘʥ ʧʦʚʽʪʨʷ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʨʝʛʽʦʥʽ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʜʦʚʦʜʠʪʴ, ʱʦ 

ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʥʝ ʤʦʞʝ ʙʫʪʠ ʩʪʘʪʠʯʥʠʤ ʧʨʦʮʝʩʦʤ. ɺʦʥʦ ʤʘʻ ʜʠʥʘʤʽʯʥʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ 

ʫ ʩʪʨʫʢʪʫʨʽ ʨʦʟʩʝʣʝʥʥʷ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʥʦʚʠʭ 

ʚʝʢʪʦʨʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʟ 

ʟʦʥʘʤʠ ʥʘʡʙʽʣʴʰʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʜʝ ʢʦʞʝʥ ʜʘʪʯʠʢ ʚʠʢʦʥʫʻ 

ʢʦʥʢʨʝʪʥʫ ʬʫʥʢʮʽʶ: ʚʽʜ ʢʦʥʪʨʦʣʶ ʧʨʦʤʠʩʣʦʚʠʭ ʝʤʽʩʽʡ ʜʦ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ 

ʛʨʦʤʘʜʷʥ ʫ ʨʝʢʨʝʘʮʽʡʥʠʭ ʪʘ ʞʠʪʣʦʚʠʭ ʟʦʥʘʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ [18, 64]. 

 

3.3. ʂʦʥʮʝʧʮʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʭʽʜʥʠʤ ʝʪʘʧʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʤʘʻ ʩʪʘʪʠ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ. ʁʜʝʪʴʩʷ ʧʨʦ ʢʦʥʮʝʧʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʟ ʯʽʪʢʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʾʾ 

ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʨʝʘʣʽʟʘʮʽʾ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʜʫʤʦʚ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʻ 

ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʂʦʥʮʝʧʮʽʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ 

ʽʥʪʝʛʨʫʻ ʢʦʤʧʣʝʢʩ ʟʘʚʜʘʥʴ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʠ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʠ. ɺʦʥʘ 

ʦʢʨʝʩʣʶʻ ʟʘʛʘʣʴʥʠʡ ʥʘʧʨʷʤ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʦʣʦʞʝʥʴ, ʚʠʟʥʘʯʘʶʯʠ 

ʣʦʛʽʢʫ, ʧʨʠʥʮʠʧʠ ʪʘ ʧʨʽʦʨʠʪʝʪʠ ʜʽʡ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʨʘʪʝʛʽʾ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ 

ʯʽʪʢʽ ʯʘʩʦʚʽ ʨʘʤʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʢʦʥʮʝʧʮʽʷ ʤʘʻ 

ʚʘʨʽʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʜʦʧʫʩʢʘʻ ʘʜʘʧʪʘʮʽʶ ʧʽʜʭʦʜʽʚ ʫ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʚʜʘʥʴ. ɺʦʜʥʦʯʘʩ ʜʦʮʽʣʴʥʠʤ ʻ ʚʢʣʶʯʝʥʥʷ ʜʦ ʾʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʽʥʜʠʢʘʪʦʨʽʚ 

ʚʠʢʦʥʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʦʨʽʻʥʪʠʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʣʴʦʚʠʭ ʟʥʘʯʝʥʴ ʪʘ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʤʽʥʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ. 

ʌʽʣʦʩʦʬʩʴʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʢʦʥʮʝʧʮʽʡ ʤʘʻ ʙʫʪʠ ʙʝʟʫʤʦʚʥʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʘ ʣʶʜʠʥʠ ʥʘ 

ʙʝʟʧʝʯʥʝ ʜʣʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚôʷ ʜʦʚʢʽʣʣʷ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʠʩʪʝʤʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʜʘʪʠʩʷ ʥʝ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʬʦʨʤʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʟʚʽʪʥʦʩʪʽ, ʘ ʷʢ ʤʝʭʘʥʽʟʤ ʨʝʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚôʷ 
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ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʘʥʪʨʦʧʦʛʝʥʥʦʾ, ʟʦʢʨʝʤʘ ʪʝʭʥʦʛʝʥʥʦʾ, ʜʽʷʣʴʥʦʩʪʽ. 

ɺʦʜʥʦʯʘʩ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʩʦʮʽʘʣʴʥʠʡ ʚʠʤʽʨ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʉʦʮʽʦʛʝʥʥʽ ʯʠʥʥʠʢʠ, ʪʘʢʽ 

ʷʢ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʦʙʩʷʛ ʝʢʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ ʪʘ ʩʬʦʨʤʦʚʘʥʽʩʪʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʽʛʨʘʶʪʴ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʫ 

ʧʨʠʡʥʷʪʪʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ɹʝʟ ʥʘʣʝʞʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘʚʽʪʴ ʪʝʭʥʽʯʥʦ ʜʦʩʢʦʥʘʣʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝ ʟʘʙʝʟʧʝʯʠʪʴ 

ʦʯʽʢʫʚʘʥʦʛʦ ʝʬʝʢʪʫ. ʆʪʞʝ, ʢʦʥʮʝʧʮʽʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʻ ʽʥʪʝʛʨʫʚʘʪʠ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʘʩʧʝʢʪʠ, ʘ ʡ ʩʦʮʽʘʣʴʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʚʽʨʠ 

ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

 

 

ʈʠʩ. 3.2. ʉʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ [5] 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ 

ʟôʷʩʫʚʘʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʻ ʥʝʦʙʭʽʜʥʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʢʦʥʮʝʧʮʽʾ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ 

ʨʦʟʚôʷʟʘʥʥʷ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʘʟʦʚʫ ʩʪʨʫʢʪʫʨʫ ʢʦʥʮʝʧʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʥʘ ʨʠʩʫʥʢʫ 2.4. 

 

 

ʈʠʩ. 3.3. ɹʘʟʦʚʘ ʩʪʨʫʢʪʫʨʘ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [5] 

 

ʄʝʪʘ ʢʦʥʮʝʧʮʽʾ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ ʢʦʤʧʣʝʢʩʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʨʝʘʣʽʟʘʮʽʶ 

ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʥʘ ʙʝʟʧʝʯʥʝ ʜʦʚʢʽʣʣʷ ʪʘ ʛʘʨʘʥʪʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʦʩʪʦʚʽʨʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

 

 



127 
 

ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ. 

1. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʝʛʫʣʷʨʥʦʛʦ (ʙʘʟʦʚʦʛʦ) ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

2. ʈʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʦʧʝʨʘʪʠʚʥʦʛʦ (ʢʨʠʟʦʚʦʛʦ) ʪʘ 

ʝʧʽʟʦʜʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ. 

3. ʌʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʬʦʪʦ- ʪʘ ʚʽʜʝʦʬʽʢʩʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʝʥʮʽʡʥʠʭ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

4. ʆʧʪʠʤʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʫ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʥʘʩʪʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

5. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʥʦʾ ʧʨʘʢʪʠʢʠ ʥʝʟʘʣʝʞʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʨʝʛʫʣʷʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

6. ʇʝʨʝʦʨʽʻʥʪʘʮʽʷ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʽ 

ʧʨʽʦʨʠʪʝʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʽ. 

7. ʄʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʧʨʦʟʦʨʦʩʪʽ, ʚʽʜʢʨʠʪʦʩʪʽ ʪʘ ʟʨʦʟʫʤʽʣʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ 

ʛʨʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

1. ʆʧʪʠʤʽʟʘʮʽʷ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʦʪʨʠʤʘʥʥʷʤ ʷʢʽʩʥʦʾ ʦʧʝʨʘʪʠʚʥʦʾ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʰʣʷʭʦʤ ʩʪʘʮʽʦʥʘʨʥʠʭ, ʤʘʨʰʨʫʪʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

2. ʅʘʣʘʛʦʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽʻʨʘʨʭʽʯʥʦʛʦ ʪʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ web-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. 

3. ʆʨʛʘʥʽʟʘʮʽʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʜʣʷ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ. 
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4. ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʨʝʛʫʣʷʨʥʦʛʦ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʦʙʣʘʩʪʽ ʟ ʝʢʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ. 

ʇʦʢʘʟʥʠʢʠ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

1. ʄʦʜʝʨʥʽʟʘʮʽʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʻʚʨʦʽʥʪʝʛʨʘʮʽʡʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ. 

2. ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

3. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʬʦʪʦ- ʪʘ ʚʽʜʝʦʬʽʢʩʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʜʞʝʨʝʣ ʧʦʪʝʥʮʽʡʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʠʧʘʜʢʽʚ 

ʥʘʜʤʽʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

4. ɿʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

5. ʇʨʦʚʝʜʝʥʥʷ ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʦʮʽʥʢʠ ʜʘʥʠʭ ʫ 

ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. 

6. ɼʦʩʷʛʥʝʥʥʷ ʧʦʚʥʦʪʠ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʩʦʮʽʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

7. ʈʦʟʨʦʙʣʝʥʥʷ web-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ ʨʽʚʥʝʤ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʮʝʧʮʽʾ ʜʦʟʚʦʣʠʪʴ ʩʬʦʨʤʫʚʘʪʠ 

ʽʥʪʝʛʨʦʚʘʥʫ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʪʘ ʩʦʮʽʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʫ ʩʠʩʪʝʤʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʟʜʘʪʥʫ 

ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ [4-6]. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʩʠʩʪʝʤʫ ʪʝʭʥʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʥʘ ʩʪʘʪʠʯʥʽ ʪʘ 

ʜʠʥʘʤʽʯʥʽ. 
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ʊʝʭʥʽʯʥʽ ʩʪʘʪʠʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʬʽʢʩʘʮʽʶ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʚʢʣʶʯʘʶʪʴ: 

ï ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʪʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ; 

ï ʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʽ ʢʦʤʧʣʝʢʩʥʠʭ ʽʥʜʝʢʩʽʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʚʠʟʥʘʯʝʥʽ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʬʦʥʦʚʦʤʫ ʧʦʩʪʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʧʫʥʢʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʝʨʝʞʽ; 

ï ʜʦʢʫʤʝʥʪʦʚʘʥʽ ʚʠʧʘʜʢʠ ʧʝʨʝʚʠʱʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʚʦʥʠ ʟʘʬʽʢʩʦʚʘʥʽ; 

ï ʬʦʪʦ- ʪʘ ʚʽʜʝʦʤʘʪʝʨʽʘʣʠ ʷʢ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʘʢʪʽʚ ʥʘʜʥʦʨʤʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ; 

ï ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʝʢʩʧʝʨʪʥʽ ʚʠʩʥʦʚʢʠ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʯʘʩʪʢʠ ʚʥʝʩʢʫ 

ʦʢʨʝʤʠʭ ʦʙôʻʢʪʽʚ ʫ ʬʦʨʤʫʚʘʥʥʷ ʩʫʤʘʨʥʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʊʝʭʥʽʯʥʽ ʜʠʥʘʤʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥ ʫ ʯʘʩʽ ʪʘ 

ʜʘʶʪʴ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʘʭʦʜʽʚ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

ï ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ; 

ï ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʚʨʘʭʦʚʘʥʠʭ ʧʽʜ ʯʘʩ ʨʦʟʛʣʷʜʫ 

ʩʧʨʘʚ ʱʦʜʦ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. 

ʉʦʮʽʘʣʴʥʽ ʜʠʥʘʤʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʝʥʴ 

ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ: 

ï ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʜʝʬʽʮʠʪ ʝʢʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ; 

ï ʟʨʦʩʪʘʥʥʷ ʚʽʜʩʦʪʢʘ ʥʘʩʝʣʝʥʥʷ, ʟʘʜʦʚʦʣʝʥʦʛʦ ʜʦʩʪʫʧʥʽʩʪʶ ʪʘ ʷʢʽʩʪʶ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ; 

ï ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʚʝʨʥʝʥʴ ʜʦ web-ʨʝʩʫʨʩʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ; 
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ï ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʨʠʟʦʚʠʭ ʟʚʝʨʥʝʥʴ ʛʨʦʤʘʜʷʥ ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʽʨʠ ʜʦ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʾʾ 

ʧʨʝʚʝʥʪʠʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɺʨʘʭʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʫ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ 

ʪʦʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʨʽʦʜʠ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. ʎʝ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʧʝʨʝʛʣʷʜʫ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3. 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʠʣʦ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʷʢ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʜʦʚʢʽʣʣʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʢʣʘʜʥʠʡ ʨʝʣʴʻʬ ʨʝʛʽʦʥʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ, ʩʪʚʦʨʶʻ ʩʪʽʡʢʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ. ɿʘʟʥʘʯʝʥʽ 

ʫʤʦʚʠ ʟʫʤʦʚʣʶʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʟʦʥ çʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʟʘʪʽʥʢʫè, ʱʦ ʚʠʤʘʛʘʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʢʠʜʽʚ. 

ʊʘʢʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʣʘʥʜʰʘʬʪʫ ʪʘ 

ʣʦʢʘʣʴʥʽ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ ʚʠʩʦʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʽʪʴ ʟʘ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʭ 

ʦʙʩʷʛʽʚ ʝʤʽʩʽʾ. 

ʆʮʽʥʢʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʘ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʜʽʷʣʴʥʽʩʪʶ ʚʝʣʠʢʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʟʣʽʚ, ʘ ʡ ʧʦʪʫʞʥʠʤʠ ʪʨʘʥʩʢʦʨʜʦʥʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʧʦʪʦʢʘʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʦʩʥʦʚʥʠʤʠ ʤʘʛʽʩʪʨʘʣʷʤʠ ʨʝʛʽʦʥʫ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʩʪʽʡʢʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʪʘ 

ʨʽʚʥʝʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ NO2 ʽ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʧʠʣʫ PM10, 

PM2.5 ʫ ʧʨʠʣʝʛʣʠʭ ʩʝʣʠʪʝʙʥʠʭ ʟʦʥʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʾ 

ʫʨʙʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʨʠʜʦʨʠ ʩʪʘʶʪʴ ʜʦʤʽʥʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʭʨʦʥʽʯʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦ 
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ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʝʨʩʧʝʢʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʻ 

ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʧʨʠʥʮʠʧʽ, ʱʦ ʧʦʻʜʥʫʻ ʩʪʘʮʽʦʥʘʨʥʠʡ ʢʦʥʪʨʦʣʴ ʚ 

ʟʦʥʘʭ ʚʧʣʠʚʫ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʜʠʥʘʤʽʯʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʘʨʪʝʨʽʡ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʩʪʘʥʦʤ 

ʨʝʢʨʝʘʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʡ ʨʝʛʽʦʥʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. ɺ ʦʩʥʦʚʫ ʢʦʥʮʝʧʮʽʾ ʧʦʢʣʘʜʝʥʦ ʧʝʨʝʭʽʜ ʚʽʜ ʩʪʘʪʠʯʥʦʾ 

ʬʽʢʩʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʜʠʥʘʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʠ, ʱʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʦʾ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ 

ʤʦʙʽʣʴʥʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʧʨʦʩʪʦʨʫ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʜʘʥʠʭ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʝʨʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ʚ ʟʦʥʘʭ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʧʣʠʚʫ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʚ 

ʤʝʞʘʭ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʣʘʥʽʚ ʜʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 
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ʈʆɿɼɯʃ 4. ʉʊʈʋʂʊʋʈɸ ʂʆʄʇʃɽʂʉʅʆɰ ʉʀʉʊɽʄʀ 

ɽʂʆʃʆɻɯʏʅʆɻʆ ʄʆʅɯʊʆʈʀʅɻʋ ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ 

 

4.1. ɺʠʤʦʛʠ ʱʦʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜʩʠʩʪʝʤ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʛʣʷʜʫ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʦʢʨʝʩʣʝʥʦ ʧʝʨʝʣʽʢ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ, 

ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʋʢʨʘʾʥʽ. ʂʣʶʯʦʚʠʤ ʩʝʨʝʜ ʥʠʭ ʚʠʟʥʘʯʝʥʦ ʪʝʭʥʽʯʥʫ ʤʦʜʝʨʥʽʟʘʮʽʶ ʤʝʨʝʞʽ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʁʜʝʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʝʞʠʤʽ 24/7 ʽʟ ʧʝʨʝʜʘʯʝʶ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʅʘʨʘʟʽ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘʢʘ ʤʦʜʝʣʴ ʧʦʚʥʦʶ ʤʽʨʦʶ ʥʝ ʨʝʘʣʽʟʦʚʘʥʘ, 

ʱʦ ʽʩʪʦʪʥʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʾ ʘʥʘʣʽʪʠʢʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʧʽʜʭʦʜʠ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜʩʠʩʪʝʤ 

ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʟ ʜʚʦʭ ʧʦʟʠʮʽʡ: 

- ʚʠʭʦʜʷʯʠ ʟ ʽʩʥʫʶʯʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ; 

- ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʪʘ ʧʝʨʝʭʦʜʫ ʥʘ 

ʩʫʯʘʩʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʤʝʞʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʜʝʣʽ ʟʘʡʤʘʻ 

ʧʽʜʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʪʦʙʪʦ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʜʦʚʝʜʝʥʥʷ ʜʦ 

ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʘʤʝ ʮʝʡ ʝʣʝʤʝʥʪ ʧʝʨʝʪʚʦʨʶʻ ʩʫʢʫʧʥʽʩʪʴ ʯʠʩʣʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʟʦʨʽʩʪʴ, 

ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʟʨʦʟʫʤʽʣʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɻɯʉ-ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʦʟʚʦʣʷʻ 

ʽʥʪʝʛʨʫʚʘʪʠ ʧʨʦʩʪʦʨʦʚʽ, ʯʘʩʦʚʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʜʘʥʽ ʚ ʻʜʠʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ 
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ʩʧʦʩʪʝʨʝʞʝʥʴ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʦʚʠʥʥʘ ʤʘʪʠ «ʧʦʰʘʨʦʚʫ» ʩʪʨʫʢʪʫʨʫ, 

ʜʝ ʢʦʞʝʥ ʪʝʤʘʪʠʯʥʠʡ ʰʘʨ ʚʽʜʦʙʨʘʞʘʻ ʦʢʨʝʤʠʡ ʘʩʧʝʢʪ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ (ʂʉɽʄɸʇ) ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʧʦʪʨʝʙʫʻ ʯʽʪʢʦʾ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʇʦʩʪʘʥʦʚʠ 

ʂʄʋ ˉ 827, ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʷʢ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʽʻʨʘʨʭʽʯʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʜʝ ʢʦʞʥʘ ʧʽʜʩʠʩʪʝʤʘ ʚʠʢʦʥʫʻ ʩʧʝʮʠʬʽʯʥʠʡ ʥʘʙʽʨ ʟʘʚʜʘʥʴ: ʚʽʜ 

ʧʝʨʚʠʥʥʦʾ ʬʽʢʩʘʮʽʾ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ ʂʉɽʄɸʇ ʻ: 

- ʧ̔ ʜʩʠʩʪʝʤʘ ʧʝʨʚʠʥʥʦʛʦ ʟʙʦʨʫ ʜʘʥʠʭ (ʚʠʤʽʨʶʚʘʣʴʥʘ); 

- ʧ̔ ʜʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʘ); 

- ʧ̔ ʜʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʘʥʘʣʽʪʠʯʥʘ); 

- ʧ̔ ʜʩʠʩʪʝʤʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ. 

ɼʣʷ ʢʦʞʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʱʦʜʦ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʪʦʯʥʦʩʪʽ ʜʘʥʠʭ. ɺʠʤʦʛʠ ʜʦ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʧʫʥʢʪʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʙʫʣʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʚ ʘʣʛʦʨʠʪʤʽ (ʜʠʚ. ʧʽʜʨʦʟʜʽʣ 1.4). 

 

ʊʘʙʣʠʮʷ 4.1 

ʊʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷ 

[ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ] 

ʅʘʟʚʘ ʧʽʜʩʠʩʪʝʤʠ ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʠʤʦʛʠ 

ʅʝʦʙʭʽʜʥʝ 

ʘʧʘʨʘʪʥʝ/ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ɺʠʤʽʨʶʚʘʣʴʥʘ ɸʚʪʦʤʘʪʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(PM2.5, Pʄ10, NO2, SO2, CO, 

O3); ʜʠʩʢʨʝʪʥʽʩʪʴ ʟʘʤʽʨʽʚ ʥʝ 

ʤʝʥʰʝ 1 ʨʘʟʫ ʥʘ 15-30 ʭʚ. 

ɸʚʪʦʤʘʪʠʯʥʽ ʩʪʘʥʮʽʾ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ, 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʪʯʠʢʠ, 

ʧʠʣʦʤʽʨʠ. 

ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʘ ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʯʝʨʝʟ ʟʘʭʠʱʝʥʽ 

ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ; ʥʘʷʚʥʽʩʪʴ 

GSM/GPRS-ʤʦʜʝʤʠ, ʭʤʘʨʥʽ 

ʩʝʨʚʝʨʠ ʟʙʝʨʽʛʘʥʥʷ (Cloud 
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ʙʫʬʝʨʥʦʾ ʧʘʤ'ʷʪʽ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʫ ʨʘʟʽ ʟʙʦʾʚ. 

Storage), ʧʨʦʪʦʢʦʣʠ 

ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ (SSL/TLS). 

ɸʥʘʣʽʪʠʯʥʘ ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʽʚ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ (AQI); ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʢʠʜʽʚ; 

ʚʝʨʠʬʽʢʘʮʽʷ ʜʘʥʠʭ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ɻɼʂ. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʝ ʇɿ ʜʣʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

(AERMOD, CALPUFF), 

ʘʣʛʦʨʠʪʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʟʚʽʪʽʚ 

ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ʦʨʛʘʥʽʚ 

ʚʣʘʜʠ. 

ɺʝʙ-ʧʦʨʪʘʣʠ, ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ 

ʩʝʨʚʽʩʠ (Web-GIS), ʤʦʙʽʣʴʥʽ 

ʟʘʩʪʦʩʫʥʢʠ, ʮʠʬʨʦʚʽ ʪʘʙʣʦ. 

 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜʩʠʩʪʝʤ ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ʧʦʭʠʙʢʘʤ 

ʚʠʤʽʨʶʚʘʥʴ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʠʨʝʢʪʠʚʠ 2008/50/ɭʉ, ʟʘʛʘʣʴʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʜʘʥʠʭ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʜʘʥʽ ʜʣʷ ʥʘʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʛʽʜʥʦ ʟ 

ʄʝʪʦʜʠʢʦʶ (ʅʘʢʘʟ ˉ 639). 

ɼʨʫʛʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʩʫʙ'ʻʢʪʘʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ (ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʧʦʩʪʘʤʠ, ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ). ʎʝ 

ʧʦʪʨʝʙʫʻ ʫʥʽʬʽʢʘʮʽʾ ʬʦʨʤʘʪʽʚ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. 

 

ʊʘʙʣʠʮʷ 4.2 

ʇʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ [ʩʢʣʘʜʝʥʦ 

ʘʚʪʦʨʦʤ] 

ʇʘʨʘʤʝʪʨ ɺʠʤʦʛʘ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʇʨʠʤʽʪʢʘ 

ʌʦʨʤʘʪ ʜʘʥʠʭ JSON, XML  ʘʙʦ CSV ʟ 

ʧʽʜʪʨʠʤʢʦʶ ʤʝʪʘʜʘʥʠʭ 

ɼʣʷ ʣʝʛʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʥʘʮʽʦʥʘʣʴʥʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʙʘʟʠ 

ʜʘʥʠʭ. 

ʉʠʥʭʨʦʥʽʟʘʮʽʷ 

ʯʘʩʫ 

ɭʜʠʥʠʡ ʩʝʨʚʝʨ ʪʦʯʥʦʛʦ ʯʘʩʫ 

(NTP) 

ʅʝʦʙʭʽʜʥʦ ʜʣʷ ʢʦʨʝʢʪʥʦʛʦ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʭ 

ʧʦʩʪʽʚ. 

ɻʝʦʜʝʟʠʯʥʘ 

ʧʨʠʚ'ʷʟʢʘ 

ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʫ ʩʠʩʪʝʤʽ 

WGS-84 

ɼʣʷ ʪʦʯʥʦʛʦ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʦʥ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʄʝʪʨʦʣʦʛʽʯʥʘ 

ʧʦʚʽʨʢʘ 

ɸʚʪʦʤʘʪʠʯʥʘ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʘ 

ʜʘʪʯʠʢʽʚ + ʱʦʨʽʯʥʘ ʜʝʨʞʘʚʥʘ 

ʧʦʚʽʨʢʘ 

ɻʘʨʘʥʪʽʷ ʶʨʠʜʠʯʥʦʾ ʩʠʣʠ ʜʘʥʠʭ 

ʤʦʥʽʪʦʨʠʥʛʫ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ «ʮʠʬʨʦʚʠʡ 

ʜʚʽʡʥʠʢ» ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʦʙʣʘʩʪʽ. ɺʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʦ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 
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ʧʽʜʩʠʩʪʝʤʠ ʛʘʨʘʥʪʫʻ ʬʽʟʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʘʥʠʭ, ʪʦʜʽ ʷʢ ʘʥʘʣʽʪʠʯʥʘ 

ʧʽʜʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʮʠʭ ʜʘʥʠʭ ʫ ʢʦʥʢʨʝʪʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ 

ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ ʦʙʤʝʞʝʥʥʷ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʚ ʜʥʽ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʘʙʦ ʰʪʨʘʬʥʽ ʩʘʥʢʮʽʾ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. 

ʊʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʠʟʮʽ ʧʨʠʥʮʠʧʦʚʠʭ ʧʦʣʦʞʝʥʴ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʧʦʚʥʦʪʫ, ʧʨʦʩʪʦʨʦʚʫ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʪʘ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ. 

ɺ ʤʝʞʘʭ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʦʩʥʦʚʠ ʦʙʦʚôʷʟʢʦʚʠʤ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʇʨʠ ʮʴʦʤʫ ʤʘʶʪʴ ʙʫʪʠ 

ʯʽʪʢʦ ʥʘʥʝʩʝʥʽ ʤʝʞʽ ʾʭ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ (ʉɿɿ), ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʘ ʪʘʢʦʞ ʟʦʥ ʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ɿɸɿ), ʚʠʟʥʘʯʝʥʠʭ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʘʙʦ ʝʤʧʽʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʩʧʽʚʚʽʜʥʝʩʪʠ ʬʘʢʪʠʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʽʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʪʘ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʦʩʪʦʨʦʚʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ 

ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ, ʘ ʪʘʢʦʞ ʤʦʙʽʣʴʥʠʭ ʧʫʥʢʪʽʚ ʩʠʩʪʝʤʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʟʦʨʽʩʪʴ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʆʢʨʝʤʠʤ ʰʘʨʦʤ ʜʦʮʽʣʴʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʪʦʯʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʽ 

ʟʘʣʫʯʘʶʪʴʩʷ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʢʘʨʛ ʥʘʩʝʣʝʥʥʷ ʘʙʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ɰʭ ʚʠʜʽʣʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʨʦʟʤʝʞʫʚʘʪʠ ʧʣʘʥʦʚʽ ʪʘ ʧʦʟʘʧʣʘʥʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʧʽʜʚʠʱʫʻ ʘʥʘʣʽʪʠʯʥʫ 

ʪʦʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ. 

ɼʣʷ ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʘ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʩʧʨʦʱʝʥʠʡ 

ʬʦʨʤʘʪ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʫʟʘʛʘʣʴʥʝʥʦʾ ʢʦʣʴʦʨʦʚʦʾ ʽʥʜʠʢʘʮʽʾ 

ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʘʢʘ ʩʭʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ 
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ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʰʠʨʦʢʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 

ɸʚʪʦʨʠʟʦʚʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽ (ʧʨʝʜʩʪʘʚʥʠʢʠ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, 

ʧʨʦʬʽʣʴʥʽ ʬʘʭʽʚʮʽ, ʥʘʫʢʦʚʮʽ) ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʦʟʰʠʨʝʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʚʠʥʥʽ ʜʘʥʽ ʚʠʤʽʨʶʚʘʥʴ, ʽʥʪʝʛʨʘʣʴʥʽ 

ʽʥʜʝʢʩʠ, ʯʘʩʦʚʽ ʨʷʜʠ, ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ ʪʘ ʧʨʦʩʪʦʨʦʚʽ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʫ 

ʢʦʥʮʝʥʪʨʘʮʽʡ. ʊʘʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʜʦʩʪʫʧʫ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ [25, 62]. 

ʋ ʚʠʧʘʜʢʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ 

ʥʘʢʦʧʠʯʝʥʥʶ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ, ʥʘ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʤʫ ʧʦʣʽ ʤʘʻ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʟʦʥʘ ʦʯʽʢʫʚʘʥʦʛʦ ʧʽʜʚʠʱʝʥʦʛʦ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʚʯʘʩʥʦ ʽʥʬʦʨʤʫʚʘʪʠ ʦʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʝʚʝʥʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ 

ʨʝʘʛʫʚʘʥʥʷ. 

ɿʘʟʥʘʯʝʥʽ ʧʦʣʦʞʝʥʥʷ ʬʦʨʤʫʶʪʴ ʪʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʧʨʦʩʪʦʨʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ɰʭ ʨʝʘʣʽʟʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʧʦʻʜʥʘʥʥʷ ʥʘʫʢʦʚʦʾ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʣʦʛʽʢʠ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ 

ʩʫʯʘʩʥʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʂʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʩʪʫʧʘʻ ʥʝ ʷʢ ʥʘʙʽʨ 

ʦʢʨʝʤʠʭ ʜʘʪʯʠʢʽʚ, ʘ ʷʢ ʮʽʣʽʩʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ð ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦ ʧʫʙʣʽʯʥʦʛʦ ʦʧʨʠʣʶʜʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʠʥʮʠʧʘʤ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

 

4.2. ʂʦʤʧʣʝʢʩ ʧʽʜʩʠʩʪʝʤ ʚ ʩʪʨʫʢʪʫʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ɿ ʦʛʣʷʜʫ ʥʘ ʽʻʨʘʨʭʽʯʥʫ ʧʦʙʫʜʦʚʫ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʥʠʟʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʚʽʜʦʢʨʝʤʣʝʥʠʭ, ʧʨʦʪʝ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʧʽʜʩʠʩʪʝʤ, ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʚʥʽ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʷʢ ʮʽʣʽʩʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ 
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ʜʦʟʚʦʣʷʻ ʚʽʜʽʡʪʠ ʚʽʜ ʬʨʘʛʤʝʥʪʘʨʥʦʛʦ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʧʝʨʝʡʪʠ ʜʦ 

ʩʠʩʪʝʤʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʾʭ ʨʦʣʽ ʚ ʤʝʞʘʭ ʰʠʨʰʦʾ ʩʪʨʫʢʪʫʨʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʤʝʪʦʜʦʣʦʛʽʶ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʤʦʥʽʪʦʨʠʥʛ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ ʚʽʜʥʦʩʥʦ ʘʚʪʦʥʦʤʥʫ 

ʧʽʜʩʠʩʪʝʤʫ ʤʝʟʦʨʽʚʥʷ ʚ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʷʢʘ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʻ ʩʢʣʘʜʦʚʦʶ ʤʘʢʨʦʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 

ʋ ʪʘʢʽʡ ʣʦʛʽʮʽ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʷʢ ʦʙôʻʢʪ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʘ ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʥʘʯʫʱʠʡ ʝʣʝʤʝʥʪ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʮʠʢʣʫ «ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ï ʘʥʘʣʽʟ ï ʧʨʦʛʥʦʟ ï ʨʽʰʝʥʥʷ ï ʢʦʥʪʨʦʣʴ». 

ɺʽʜʧʦʚʽʜʥʦ, ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʤʘʻ ʚʢʣʶʯʘʪʠ ʪʘʢʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʧʽʜʩʠʩʪʝʤʠ: 

1. ʇʽʜʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʥʝʩʧʨʠʷʪʣʠʚʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʩʠʪʫʘʮʽʾ. 

ɰʾ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʷʚʣʝʥʥʷ ʩʠʥʦʧʪʠʯʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ ʜʦʤʽʰʦʢ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ, 

ʘ ʪʘʢʦʞ ʩʚʦʻʯʘʩʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʚ ʚʣʘʜʠ 

ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. 

2. ʇʽʜʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ 

ʧʦʩʪʽʚ ʢʦʥʪʨʦʣʶ. 

ʁʜʝʪʴʩʷ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ, ʟʘ ʧʦʪʨʝʙʠ, ʤʘʨʰʨʫʪʥʠʭ 

ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

(ʪʨʘʥʩʧʦʨʪʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʤʠʩʣʦʚʠʡ ʚʧʣʠʚ, ʬʦʥʦʚʠʡ ʢʦʥʪʨʦʣʴ). 

ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʽ ʧʨʦʩʪʦʨʦʚʦ 

ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʜʘʥʠʭ. 

3. ʇʽʜʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʽʜʛʦʪʦʚʢʫ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʬʘʭʽʚʮʽʚ ʽ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ. 
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4. ʇʽʜʩʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. 

ɰʾ ʬʫʥʢʮʽʻʶ ʻ ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʝʢʩʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʡʤʦʚʽʨʥʽ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʩʠʪʫʘʮʽʾ. 

5. ʇʽʜʩʠʩʪʝʤʘ ʥʝʟʘʣʝʞʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʇʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʬʘʭʽʚʮʽʚ ʜʣʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʦʧʝʨʘʪʠʚʥʦʾ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ ʬʦʨʤʫʚʘʥʥʷ 

ʧʽʜʚʠʱʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

6. ʇʽʜʩʠʩʪʝʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ (ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʘʟʘ). 

ɿʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʧʝʨʚʠʥʥʦʾ, ʦʙʨʦʙʣʝʥʦʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʚʢʣʶʯʘʶʯʠ ʧʨʠʡʥʷʪʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʽʥʪʝʛʨʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʜʝ ʢʦʞʥʘ 

ʧʽʜʩʠʩʪʝʤʘ ʚʠʢʦʥʫʻ ʦʢʨʝʤʫ ʬʫʥʢʮʽʶ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʧʝʨʝʙʫʚʘʻ ʫ ʧʦʩʪʽʡʥʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ. ʉʘʤʝ ʪʘʢʘ ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ 

ʬʦʨʤʘʣʴʥʦʛʦ ʟʙʦʨʫ ʜʘʥʠʭ ʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʫ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʭʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.1. 
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ʈʠʩ. 4.1. ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʧʽʜʩʠʩʪʝʤ ʚ ʢʦʤʧʣʝʢʩʥʽʡ 

ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [5] 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʽʚʥʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ 

ʩʪʨʫʢʪʫʨʥʦ ʚʧʦʨʷʜʢʦʚʘʥʘ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʚʠʟʥʘʯʝʥʠʭ ʧʽʜʩʠʩʪʝʤ, ʢʦʞʥʘ ʟ 

ʷʢʠʭ ʚʠʢʦʥʫʻ ʚʣʘʩʥʽ ʬʫʥʢʮʽʾ, ʘʣʝ ʥʝ ʽʩʥʫʻ ʽʟʦʣʴʦʚʘʥʦ. ɰʾ ʮʽʣʽʩʥʽʩʪʴ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʘʤʝ ʣʦʛʽʢʦʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʇʽʜʩʪʘʚʦʶ ʜʣʷ ʨʦʟʛʣʷʜʫ ʮʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʧʽʜʩʠʩʪʝʤ ʷʢ ʻʜʠʥʦʛʦ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙôʻʢʪʘ ʻ ʾʭ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʘ ʚʟʘʻʤʦʜʽʷ ʫ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. ɺ ʤʝʞʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ: 

ï ʽʥʬʦʨʤʘʮʽʷ ʧʽʜʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʚʠʭʽʜʥʦʶ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʧʝʨʘʪʠʚʥʠʭ ʪʘ 

ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʉʘʤʝ ʧʨʦʛʥʦʩʪʠʯʥʽ ʜʘʥʽ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʩʠʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚ ʧʝʨʽʦʜʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ. ʂʨʽʤ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʠ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʧʽʜʩʠʩʪʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʡ ʘʥʘʣʽʟʫ ʜʣʷ 

ʩʚʦʻʯʘʩʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦ ʨʠʟʠʢ ʥʘʩʪʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ; 

ï ʧʽʜʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʬʫʥʢʮʽʦʥʫʻ ʫ ʪʽʩʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʧʨʦʛʥʦʟʥʠʤʠ 

ʨʦʟʨʘʭʫʥʢʘʤʠ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʯʽʢʫʚʘʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʮʝʥʘʨʽʾʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ 

ʩʪʘʥʦʚʣʷʪʴ ʙʘʟʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʽʜʩʠʩʪʝʤʠ ʝʢʩʧʝʨʪʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ ʾʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ; 

ï ʧʽʜʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʢʫʤʫʣʶʻ ʧʝʨʚʠʥʥʽ ʜʘʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʚʪʦʨʠʥʥʫ ʘʥʘʣʽʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʩʬʦʨʤʦʚʘʥʫ ʚ ʤʝʞʘʭ 

ʦʮʽʥʶʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʦʙʨʦʙʣʝʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʜʦʚʝʜʝʥʥʷ ʾʭ ʜʦ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʬʘʭʽʚʮʽʚ ʽ ʥʘʩʝʣʝʥʥʷ ʫ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʤʫ ʬʦʨʤʘʪʽ; 

ï ʧʽʜʩʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʷʢʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʦʧʝʨʫʻ ʤʘʩʠʚʘʤʠ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʽ ʬʦʨʤʫʻ ʽʥʪʝʛʨʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʽʥʜʝʢʩʠ, ʘʥʘʣʽʪʠʯʥʽ ʚʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʾʾ ʨʦʙʦʪʠ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ 

ʧʽʜʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʦʜʥʦʯʘʩʥʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ï ʧʽʜʩʠʩʪʝʤʘ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʙʘʟʘ ʜʘʥʠʭ) ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʩʭʦʚʠʱʘ ʧʝʨʚʠʥʥʠʭ, ʦʙʨʦʙʣʝʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʧʨʠʡʥʷʪʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ. ɺʦʥʘ ʻ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʷʢ ʜʣʷ 

ʦʮʽʥʶʚʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ, ʪʘʢ ʽ ʜʣʷ ʝʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʽʟʫ; 

ï ʧʽʜʩʠʩʪʝʤʘ ʥʝʟʘʣʝʞʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʷʢ 

ʙʝʟʧʦʩʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ, ʪʘʢ ʽ ʘʨʭʽʚʥʽ ʜʘʥʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ. 

ɽʢʩʧʝʨʪʥʽ ʚʠʩʥʦʚʢʠ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ ʢʦʨʠʛʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʫʪʦʯʥʝʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʶʚʘʥʥʷ ʘʙʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ [5]. 

ʂʦʤʧʣʝʢʩʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʫ ʥʘʷʚʥʦʩʪʽ ʦʢʨʝʤʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʙʣʦʢʽʚ, ʘ ʥʘʩʘʤʧʝʨʝʜ ʫ ʾʭ ʫʟʛʦʜʞʝʥʽʡ ʚʟʘʻʤʦʜʽʾ. ʉʘʤʝ 
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ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽʩʪʴ ʧʽʜʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ ʟʙʦʨʫ ʜʘʥʠʭ 

ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʜʚʦʭ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʭ 

ʮʽʣʝʡ: ʧʦ-ʧʝʨʰʝ, ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʩʝʣʝʥʥʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʩʪʦʚʽʨʥʦʶ, 

ʧʦʚʥʦʶ ʪʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ; 

ʧʦ-ʜʨʫʛʝ, ʩʬʦʨʤʫʚʘʪʠ ʘʨʛʫʤʝʥʪʦʚʘʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʥʠʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʨʠʟʠʢʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʫ. 

 

4.3. ʇʽʜʩʠʩʪʝʤʘ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʦʯʥʦʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ɼʽʶʯʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʥʝ ʤʘʻ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʱʦʜʦ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʊʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʶ 

ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʧʽʜʩʠʩʪʝʤʠ ʥʝʟʘʣʝʞʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʪʦʯʥʦʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʙʘʟʽ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚʝʨʠʬʽʢʘʮʽʾ 

ʦʪʨʠʤʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʽʜʩʠʩʪʝʤʘ ʥʝʟʘʣʝʞʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

(ʇʅɽʆ) ʚʠʩʪʫʧʘʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʬʽʣʴʪʨʦʤ, ʟʘʚʜʘʥʥʷʤ ʷʢʦʛʦ ʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʤʘʩʠʚʫ ʧʝʨʚʠʥʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʫ ʜʦʩʪʦʚʽʨʥʫ ʝʢʦʣʦʛʽʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʧʨʠʜʘʥʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʥʘʨʘʭʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʟʛʽʜʥʦ ʟ ʅʘʢʘʟʦʤ ˉ 639. 

ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 

ʈʦʙʦʪʘ ʧʽʜʩʠʩʪʝʤʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʢʨʦʩ-

ʚʘʣʽʜʘʮʽʾ ʜʘʥʠʭ. ɺʦʥʘ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʥʝʟʘʣʝʞʥʠʡ ʢʦʥʪʫʨ ʢʦʥʪʨʦʣʶ, ʱʦ 

ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʥʽʧʫʣʷʮʽʡ ʜʘʥʠʤʠ ʘʙʦ ʽʛʥʦʨʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʙʦʾʚ 

ʦʙʣʘʜʥʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʻ: 
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1. ʊʝʭʥʽʯʥʘ ʚʝʨʠʬʽʢʘʮʽʷ: ʘʚʪʦʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʜʘʥʠʭ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʬʽʟʠʯʥʦ ʤʦʞʣʠʚʠʤ ʜʽʘʧʘʟʦʥʘʤ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʘʪʯʠʢ ʬʽʢʩʫʻ ʤʠʪʪʻʚʠʡ 

ʩʪʨʠʙʦʢ ʢʦʥʮʝʥʪʨʘʮʽʾ SO2 ʫ 100 ʨʘʟʽʚ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, 

ʩʠʩʪʝʤʘ ʤʘʨʢʫʻ ʪʘʢʽ ʜʘʥʽ ʷʢ «ʩʫʤʥʽʚʥʽ» ʜʦ ʟ'ʷʩʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʘ. 

2. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʢʦʨʝʣʷʮʽʷ: ʦʮʽʥʢʘ ʜʘʥʠʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʦʧʠʩʘʥʠʭ ʫ ʧʽʜʨʦʟʜʽʣʽ 3.1. ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʟʽʩʪʘʚʣʷʻ 

ʟʘʬʽʢʩʦʚʘʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟ ʧʦʪʦʯʥʦʶ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ (ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ, ʥʘʷʚʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʽʥʚʝʨʩʽʾ). ʗʢʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʬʽʢʩʫʻʪʴʩʷ ʫ «ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽʡ ʧʘʩʪʮʽ» (ʥʘʧʨʠʢʣʘʜ, ʫ ʜʦʣʠʥʽ ʨ. ʆʧʽʨ ʫ ʉʢʦʣʝ) 

ʧʽʜ ʯʘʩ ʰʪʠʣʶ, ʇʅɽʆ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʢʫʤʫʣʷʮʽʾ ʜʦʤʽʰʦʢ. 

3. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʟ ʥʝʟʘʣʝʞʥʠʤʠ ʜʞʝʨʝʣʘʤʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ 

ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʥʘʧʨʠʢʣʘʜ, Sentinel-5P) ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʧʽʟʦʜʠʯʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʨʝʥʜʽʚ, 

ʟʘʬʽʢʩʦʚʘʥʠʭ ʘʚʪʦʤʘʪʠʯʥʦʶ ʤʝʨʝʞʝʶ. 

ɯʥʩʪʠʪʫʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʨʽʚʥʽ ʜʦʩʪʫʧʫ. 

ʇʅɽʆ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʥʝʟʘʣʝʞʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʝʢʩʧʝʨʪʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ 

ʦʮʽʥʢʠ, ʦʩʦʙʣʠʚʦ ʫ ʢʦʥʬʣʽʢʪʥʠʭ ʩʠʪʫʘʮʽʷʭ ʤʽʞ ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ 

(«ʧʨʦʤʠʩʣʦʚʽ» ʪʠʧʠ ʧʦʩʪʽʚ) ʪʘ ʤʽʩʮʝʚʠʤʠ ʛʨʦʤʘʜʘʤʠ [6]. 

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʽʜʩʠʩʪʝʤʠ ʫ ʩʪʨʫʢʪʫʨʽ ʂʉɽʄɸʇ: 

1. ʋʩʫʥʝʥʥʷ ʧʦʭʠʙʦʢ: ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʽʜʩʽʶʚʘʥʥʷ «ʰʫʤʽʚ», ʩʧʨʠʯʠʥʝʥʠʭ 

ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ (ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʪʷ) 

ʘʙʦ ʣʦʢʘʣʴʥʠʤʠ ʪʫʨʙʫʣʝʥʪʥʦʩʪʷʤʠ. 

2. ʌʦʨʤʫʚʘʥʥʷ ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ: ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʧʨʦʡʰʣʠ ʯʝʨʝʟ ʇʅɽʆ, 

ʦʪʨʠʤʫʶʪʴ ʩʪʘʪʫʩ «ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʜʘʥʠʭ», ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʧʦʚʽʜʥʠʤ ʦʨʛʘʥʘʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʚʠʩʪʘʚʣʝʥʥʷ ʧʨʝʪʝʥʟʽʡ ʧʦʨʫʰʥʠʢʘʤ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

3. ʆʮʽʥʢʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ: ʝʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʩʫʭʽ ʮʠʬʨʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʫ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʜʣʷ 
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ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ (ʥʘ ʦʩʥʦʚʽ ʱʽʣʴʥʦʩʪʽ ʨʦʟʩʝʣʝʥʥʷ, ʦʧʠʩʘʥʦʾ ʚ ʧ. 3.2), ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ (ʊʨʫʩʢʘʚʝʮʴ, ʄʦʨʰʠʥ). 

 

ʊʘʙʣʠʮʷ 4.3 

ʂʨʠʪʝʨʽʾ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ [ʩʢʣʘʜʝʥʦ 

ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [6] 

ʊʠʧ ʦʮʽʥʢʠ ʆʙ'ʻʢʪ ʧʝʨʝʚʽʨʢʠ ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ 

ʅʦʨʤʘʪʠʚʥʘ ɺʽʜʧʦʚʽʜʥʽʩʪʴ ɻɼʂ ʪʘ ɻɼɺ ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʟ ʙʘʟʦʶ 

ʥʦʨʤʘʪʠʚʽʚ ʇʦʩʪʘʥʦʚʠ  ̄827 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʘ ʃʦʛʽʯʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ 

ʰʣʝʡʬʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʄʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʦʪʦʯʥʦʾ 

ʨʦʟʠ ʚʽʪʨʽʚ ʪʘ ʨʝʣʴʻʬʫ 

ʉʪʘʪʠʩʪʠʯʥʘ ɺʽʜʩʫʪʥʽʩʪʴ ʘʥʦʤʘʣʴʥʠʭ 

ʚʽʜʭʠʣʝʥʴ («ʚʠʢʠʜʽʚ» ʜʘʥʠʭ) 

ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, 

ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 

ʖʨʠʜʠʯʥʘ ʇʨʠʜʘʪʥʽʩʪʴ ʜʘʥʠʭ ʜʣʷ 

ʧʨʘʚʦʚʦʛʦ ʨʝʘʛʫʚʘʥʥʷ 

ʇʝʨʝʚʽʨʢʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʪʝʨʤʽʥʽʚ ʧʦʚʽʨʢʠ ʜʘʪʯʠʢʽʚ 

 

ʇ̔ ʜʩʠʩʪʝʤʘ ʥʝʟʘʣʝʞʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʻ ʛʘʨʘʥʪʦʤ ʥʘʫʢʦʚʦʾ 

ʪʦʯʥʦʩʪʽ ʪʘ ʶʨʠʜʠʯʥʦʾ ʣʝʛʽʪʠʤʥʦʩʪʽ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʥʽʚʝʣʶʚʘʪʠ ʚʧʣʠʚ ʚʠʧʘʜʢʦʚʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʜʦʚʽʨʠ 

ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʙʦʢʫ ʷʢ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʪʘʢ ʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ 

ʃʴʚʽʚʱʠʥʠ. 

 

4.3.1. ʆʩʥʦʚʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, 

ʩʬʦʨʤʦʚʘʥʦʾ ʜʽʻʶ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɽʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʩʢʣʘʜʥʠʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʩʠʩʪʝʤʘʭ ʻ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, 

ʷʢʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʘʥʘʣʽʟʫ 

ʪʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ð 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʽ, ʝʢʦʥʦʤʽʮʽ, ʫʧʨʘʚʣʽʥʥʽ ʨʝʩʫʨʩʘʤʠ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʷʢ ʘʥʘʣʽʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʘʮʽʶ ʨʽʟʥʦʨʽʜʥʠʭ ʜʘʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʩʪʘʥʦʤ ʜʦʚʢʽʣʣʷ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ 
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ʥʘʙʫʚʘʻ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʟʦʢʨʝʤʘ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɺ ʤʝʞʘʭ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʠʥ ʽʟ ʝʣʝʤʝʥʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. 

ɿʥʘʯʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʥʘʷʚʥʽʩʪʴ 

ʨʽʟʥʦʪʠʧʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ 

ʧʨʦʮʝʩʠ ʨʦʟʩʽʶʚʘʥʥʷ ʜʦʤʽʰʦʢ ʦʙʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʽʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ʉʘʤʝ ʪʦʤʫ ʝʢʩʧʝʨʪʥʽ 

ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʶ ʽʥʪʝʛʨʘʮʽʡʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʷʢʘ ʧʦʻʜʥʫʻ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ, ʘʥʘʣʽʪʠʯʥʽ ʦʮʽʥʢʠ ʪʘ ʝʢʩʧʝʨʪʥʽ ʟʥʘʥʥʷ ʫ ʩʬʝʨʽ 

ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʙʘʯʘʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ 

ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʜʣʷ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʝ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʪʘʢ ʽ ʰʠʨʦʢʦʶ 

ʛʨʦʤʘʜʩʴʢʽʩʪʶ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʢʣʘʩʠʯʥʘ 

ʝʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʚʽʜʥʦʩʥʦ ʯʽʪʢʫ ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʤʝʭʘʥʽʟʤʫ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʜʘʥʠʭ, ʪʘ ʙʘʟʠ ʟʥʘʥʴ, ʱʦ ʤʽʩʪʠʪʴ 

ʬʦʨʤʘʣʽʟʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʗʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʝʢʩʧʝʨʪʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʙʘʟʫ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ 

ʢʦʨʝʢʪʥʽʩʪʶ ʤʝʪʦʜʽʚ ʬʦʨʤʘʣʽʟʘʮʽʾ ʾʭʥʽʭ ʟʥʘʥʴ ʪʘ ʜʦʩʚʽʜʫ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʩʧʝʨʪʥʦʾ 

ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ, ʥʘʩʘʤʧʝʨʝʜ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʈʦʟʨʦʙʣʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʧʨʠʥʮʠʧʦʚʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʚʜʘʥʴ. 
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ʇʦ-ʧʝʨʰʝ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʩʝʙʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙôʻʢʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ 

ʘʥʘʣʽʟ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʧʨʦʩʪʦʨʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʾʭ ʨʦʟʤʽʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʦ-ʜʨʫʛʝ, ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ «ʧʨʦʩʪʦʨʫ 

ʮʽʥʥʦʩʪʝʡ», ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʜʫʨ ʦʧʪʠʤʽʟʘʮʽʾ. ʋ 

ʩʠʩʪʝʤʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʮʝ ʤʦʞʝ ʧʝʨʝʜʙʘʯʘʪʠ ʷʢ ʩʢʘʣʷʨʥʫ, ʪʘʢ ʽ 

ʚʝʢʪʦʨʥʫ ʦʧʪʠʤʽʟʘʮʽʶ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʫʢʫʧʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ, ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʇʦ-ʪʨʝʪʻ, ʥʝʦʙʭʽʜʥʠʤ ʝʪʘʧʦʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʜʝʩʢʨʠʧʪʦʨʽʚ ʜʣʷ 

ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʢʦʥʪʝʢʩʪʽ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘʢʠʤʠ ʦʙôʻʢʪʘʤʠ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ, 

ʧʦʩʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʢʨʝʤʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʟʦʥʠ ʘʙʦ ʛʨʫʧʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʜʣʷ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ 

ʝʢʦʣʦʛʽʯʥʫ ʟʥʘʯʫʱʽʩʪʴ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʜʝʨʞʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʡʜʝʪʴʩʷ ʧʨʦ ʽʥʪʝʛʨʘʮʽʶ 

ʜʘʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʦʮʝʩʠ ʧʝʨʝʥʝʩʝʥʥʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʽʜʛʦʪʦʚʢʫ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. ʋ ʩʠʩʪʝʤʽ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘʢʘ ʧʽʜʩʠʩʪʝʤʘ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ, ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʧʦʣʽʪʠʢʠ. 
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ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʩʢʣʘʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɰʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʪʨʫʢʪʫʨʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʧʨʠʷʪʠʤʝ 

ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʧʨʠʡʥʷʪʪʶ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ 

ʨʝʛʽʦʥʫ. 

ʆʙʯʠʩʣʶʚʘʣʴʥʽ ʧʽʜʭʦʜʠ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʰʫʢʫ 

ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ, ʫ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʫʤʦʚʥʦ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʥʘʣʝʞʘʪʴ ʤʝʪʦʜʠ ʣʦʢʘʣʴʥʦʛʦ 

ʧʦʰʫʢʫ, ʟʦʢʨʝʤʘ ʧʽʜʭʦʜʠ, ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʷʢʽ 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʘʭ ʜʘʥʠʭ ʪʘ 

ʫʪʦʯʥʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʝʢʩʪʨʝʤʫʤʽʚ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ. ɼʨʫʛʘ ʛʨʫʧʘ ʦʭʦʧʣʶʻ 

ʤʝʪʦʜʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʰʫʢʫ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʝʚʦʣʶʮʽʡʥʽ 

ʦʙʯʠʩʣʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʥʮʠʧʠ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ, ʤʫʪʘʮʽʾ ʪʘ 

ʨʝʢʦʤʙʽʥʘʮʽʾ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʫ ʩʢʣʘʜʥʠʭ 

ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯʘʭ. 

ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʽʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʽʙʨʠʜʥʽ ʧʽʜʭʦʜʠ, 

ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʬʦʨʤʫʶʪʴʩʷ 

ʰʣʷʭʦʤ ʢʦʤʙʽʥʫʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ. ʂʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʙʦʨʫ ʢʦʥʢʨʝʪʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʤʝʪʦʜʽʚ ʚʠʩʪʫʧʘʻ ʩʪʫʧʽʥʴ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ 

ʨʝʘʣʴʥʠʤ ʧʨʠʨʦʜʥʠʤ ʧʨʦʮʝʩʘʤ, ʟʦʢʨʝʤʘ ʧʨʦʮʝʩʘʤ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʋ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʽʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ, ʱʦ 

ʧʦʻʜʥʫʶʪʴ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʪʘ ʰʪʫʯʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ. ʇʦʜʽʙʥʽ ʨʽʰʝʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʛʨʫʚʘʪʠ ʜʚʘ ʪʠʧʠ ʟʥʘʥʴ: ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʟʥʘʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʚʠʛʣʷʜʽ ʧʨʘʚʠʣ ʪʘ ʣʦʛʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, 

ʽ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʽ ʟʥʘʥʥʷ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʠʭ 
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ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʤʘʩʠʚʘʭ ʜʘʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʻʪʴʩʷ ʙʽʣʴʰ ʛʥʫʯʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʘʥʘʣʽʟʫ, 

ʟʜʘʪʥʠʡ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʩʢʣʘʜʥʠʭ ʪʘ ʟʤʽʥʥʠʭ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɻʽʙʨʠʜʥʽ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʚʟʘʻʤʦʜʽʾ ʾʭʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʦʢʨʝʤʘ, ʚʠʜʽʣʷʶʪʴ ʩʠʩʪʝʤʠ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʟʘʤʽʱʝʥʥʷʤ, ʫ ʷʢʠʭ ʦʢʨʝʤʽ ʤʦʜʫʣʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ; 

ʩʠʩʪʝʤʠ ʟ ʚʟʘʻʤʦʜʽʻʶ, ʜʝ ʨʽʟʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ 

ʦʜʥʦʛʦ; ʘ ʪʘʢʦʞ ʧʦʣʽʤʦʨʬʥʽ ʛʽʙʨʠʜʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʢʣʘʜʥʽʰʽ 

ʬʦʨʤʠ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ 

ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʘʨʘʪʫ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʪʽ ʘʩʧʝʢʪʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʩʢʣʘʜʥʦ ʦʧʠʩʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ. ɿʦʢʨʝʤʘ, ʦʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ 

ʧʦʥʷʪʴ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɺʦʜʥʦʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʯʽʪʢʠʭ ʧʽʜʭʦʜʽʚ ʥʝ ʟʤʝʥʰʫʻ ʟʥʘʯʝʥʥʷ 

ʢʣʘʩʠʯʥʠʭ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. ʋ ʧʨʘʢʪʠʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ, ʟʦʢʨʝʤʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʦʤʙʽʥʘʮʽʶ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʡʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʽ ʬʽʟʠʯʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʝʨʝʥʝʩʝʥʥʷ ʜʦʤʽʰʦʢ, ʪʘʢ ʽ ʩʪʘʪʠʩʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʾʭ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʤʽʥʣʠʚʦʩʪʽ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʝʡ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʥʘ 

ʜʦʚʢʽʣʣʷ ʻ ʧʨʦʮʝʜʫʨʘ ʬʘʟʠʬʽʢʘʮʽʾ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʠʩʣʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ ï ʥʘʧʨʠʢʣʘʜ, ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʙʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ï ʫ 

ʥʝʯʽʪʢʽ ʤʥʦʞʠʥʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʫ ʙʣʦʮʽ ʥʝʯʽʪʢʠʭ 
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ʤʽʨʢʫʚʘʥʴ, ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ 

ʩʠʩʪʝʤʠ. ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʻ ʧʨʦʮʝʜʫʨʘ ʜʝʬʘʟʠʬʽʢʘʮʽʾ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʾ 

ʩʪʘʻ ʦʪʨʠʤʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ɼʣʷ ʦʧʠʩʫ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʩʪʘʥ ʜʦʚʢʽʣʣʷ ʫ ʥʝʯʽʪʢʠʭ 

ʤʦʜʝʣʷʭ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʰʢʘʣʫ ʛʨʘʜʘʮʽʡ, ʷʢʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ 

«ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʦʛʦ» ʜʦ «ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʛʦ» ʨʽʚʥʷ ʚʧʣʠʚʫ. ʇʨʠ ʮʴʦʤʫ 

ʤʝʞʽ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʽʜʭʦʜʽʚ, ʟʘʩʪʦʩʦʚʘʥʠʭ ʨʽʟʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʝʚʥʫ 

ʩʫʙôʻʢʪʠʚʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʠ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, 

ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʝʪʘʧʥʦ. ʊʠʧʦʚʘ ʧʨʦʮʝʜʫʨʘ ʚʢʣʶʯʘʻ ʩʪʘʜʽʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʟʥʘʥʴ, ʾʭ 

ʬʦʨʤʘʣʽʟʘʮʽʾ, ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʾ ʤʦʜʝʣʽ, ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʜʦʩʣʽʜʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ 

ʧʦʙʫʜʦʚʘ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʜʝʢʚʘʪʥʝ ʥʝʯʽʪʢʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʶʚʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʤʝʞʘʭ ʝʢʩʧʝʨʪʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ, ʟʦʢʨʝʤʘ ʥʘʚʯʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ 

ʘʙʦ ʤʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʥʮʠʧʽ «ʥʘʡʙʣʠʞʯʦʛʦ ʩʝʨʝʜʥʴʦʛʦ». ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʦʩʣʽʜʦʚʥʽ ʧʨʦʮʝʜʫʨʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʨʽʜʰʝ ï ʧʦʩʣʽʜʦʚʥʦ-ʧʘʨʘʣʝʣʴʥʽ, ʽ ʱʝ 

ʨʽʜʰʝ ï ʧʦʚʥʽʩʪʶ ʧʘʨʘʣʝʣʴʥʽ ʩʭʝʤʠ. ɺʦʜʥʦʯʘʩ ʩʘʤʝ ʧʘʨʘʣʝʣʴʥʽ ʧʨʦʮʝʜʫʨʠ 

ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʜʦ ʩʫʯʘʩʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʗʢ ʦʜʠʥ ʽʟ ʥʝʧʨʷʤʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ 

ʤʥʦʞʠʥ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʽ ʟʘʜʘʯʽ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʜʦʮʽʣʴʥʠʤ ʫ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʩʪʨʫʢʪʫʨʘ ʧʨʦʙʣʝʤʠ ʤʘʻ 
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ʽʻʨʘʨʭʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʢʣʶʯʘʻ ʷʢ ʬʦʨʤʘʣʽʟʦʚʘʥʽ, ʪʘʢ ʽ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʽ 

ʝʣʝʤʝʥʪʠ. 

ɺ ʤʝʞʘʭ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʤʥʦʞʠʥʽ ʘʣʴʪʝʨʥʘʪʠʚ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ ʙʘʟʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ. ʂʦʞʥʠʡ ʢʨʠʪʝʨʽʡ ʤʦʞʝ ʙʫʪʠ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʽʻʨʘʨʭʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʜʝ ʢʦʞʝʥ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʧʦʨʷʜʢʦʚʘʥʠʤʠ 

ʤʥʦʞʠʥʘʤʠ ʝʣʝʤʝʥʪʽʚ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʥʘʣʝʞʥʦʩʪʽ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʝʡ ʤʘʻ ʽ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. 

ɿʦʢʨʝʤʘ, ʦʜʥʠʤ ʽʟ ʥʝʜʦʣʽʢʽʚ ʻ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʠʩʪʝʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʢʪʦʨ ʧʨʽʦʨʠʪʝʪʽʚ, ʩʬʦʨʤʦʚʘʥʠʡ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʨʽʚʥʽ 

ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʘʥʘʣʽʟʫ, ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʬʫʥʢʮʽʷ ʥʘʣʝʞʥʦʩʪʽ ʱʦʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʛʦʣʦʚʥʦʾ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ð ʨʦʟʚôʷʟʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʠʢʣʘʜʥʦʾ 

ʟʘʜʘʯʽ. ʋ ʪʘʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʘʟʥʘʯʝʥʠʡ ʚʝʢʪʦʨ ʜʦʮʽʣʴʥʦ ʪʨʘʢʪʫʚʘʪʠ ʪʘʢʦʞ ʷʢ 

ʬʫʥʢʮʽʶ ʢʦʨʠʩʥʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʭ ʟʘʜʘʯ ʽʟ ʥʝʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ 

ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʜʝ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʾ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʩʪʽ ʪʘ ʩʢʣʘʜʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʧʨʠʨʦʜʥʠʤʠ ʽ ʪʝʭʥʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, 
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ʩʬʦʨʤʦʚʘʥʦʾ ʚʧʣʠʚʦʤ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʩʠʩʪʝʤʘʭ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʠʟʢʫ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʧʦʣʦʞʝʥʴ. 

ʇʦ-ʧʝʨʰʝ, ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʩʪʘʥʦʚʣʷʪʴ ʚʘʞʣʠʚʫ ʩʢʣʘʜʦʚʫ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʈʘʟʦʤ ʟ ʪʠʤ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ 

ʨʦʟʚʠʪʢʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʘʥʘʣʽʟʫ ʪʘ ʽʥʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʇʦ-ʜʨʫʛʝ, ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʘ 

ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. ʊʘʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʤʘʻ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʰʚʠʜʢʫ ʘʜʘʧʪʘʮʽʶ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʜʦ ʧʦʪʨʝʙ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʟʦʢʨʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ʇʦ-ʪʨʝʪʻ, ʟʘʛʘʣʴʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʟ ʥʝʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʩʢʣʘʜʥʽʩʪʶ 

ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʥʘʷʚʥʽʩʪʶ ʥʝʧʦʚʥʦʾ ʘʙʦ ʥʝʚʠʟʥʘʯʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʾʭ ʚʟʘʻʤʦʜʽʾ. 

ʇʦ-ʯʝʪʚʝʨʪʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ 

ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʯʽʪʢʠʭ ʤʦʜʝʣʝʡ ʟʘʙʝʟʧʝʯʫʻ ʚʨʘʭʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 

ʯʠʥʥʠʢʘʤʠ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʇʦ-ʧôʷʪʝ, ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʤʘʶʪʴ ʧʝʚʥʠʡ 

ʩʫʙôʻʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ, ʦʩʢʽʣʴʢʠ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. 

ʊʦʤʫ ʬʦʨʤʘ ʪʘ ʧʘʨʘʤʝʪʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʦʙʩʷʛʫ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʧʝʮʠʬʽʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʟʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʨʽʚʥʷ 
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ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʜʦʩʚʽʜʫ ʝʢʩʧʝʨʪʘ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ 

ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ. 

 

4.3.2. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʪʘ ʝʧʽʟʦʜʠʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʨʝʩʫʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʋʢʨʘʾʥʽ, ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʾʾ ʪʝʭʥʽʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʤʦʛ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʜʦʮʽʣʴʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʩʫʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʷʢ ʜʦʧʦʤʽʞʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʜʽʡʩʥʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʤʦʞʝ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʪʠʤʯʘʩʦʚʠʡ, ʘʣʝ ʝʬʝʢʪʠʚʥʠʡ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʡ ʟʘʭʽʜ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʝʨʝʚʽʨʢʫ ʧʽʜʭʦʜʽʚ ʜʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʫʥʢʪʽʚ ʢʦʥʪʨʦʣʶ ʫ 

ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʽʟ ʧʽʜʚʠʱʝʥʠʤ 

ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʩʫʚʥʠʭ ʧʫʥʢʪʽʚ ʢʦʥʪʨʦʣʶ 

ʥʘʚʝʜʝʥʽ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ 

ʧʦʣʦʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʩʭʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʉʠʩʪʝʤʘʪʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʤʽʩʪʦʤ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʦʚʽʪʨʽ, ʟʫʤʦʚʣʝʥʠʭ ʜʽʻʶ ʭʽʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʟʦʢʨʝʤʘ 

ʰʢʽʜʣʠʚʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʩʢʣʘʜʫ), ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʝʨʝʩʫʚʥʠʤʠ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʧʝʨʝʣʽʢʫ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʨʝʯʦʚʠʥ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʨʰʨʫʪʥʠʭ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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ʊʘʢʽ ʪʦʯʢʠ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʽʚ ʢʦʥʪʨʦʣʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʬʦʨʤʫʶʪʴ ʦʩʥʦʚʫ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ, 

ʟʦʢʨʝʤʘ ʚʠʜʽʣʷʶʯʠ ʬʦʥʦʚʽ, ʪʨʘʥʩʧʦʨʪʥʽ ʪʘ ʽʥʰʽ ʢʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ. ɼʦʜʘʪʢʦʚʠʤ 

ʢʨʠʪʝʨʽʻʤ ʧʽʜ ʯʘʩ ʚʠʙʦʨʫ ʤʽʩʮʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʪʝʭʥʽʯʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʩʫʚʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʨʘʤʠ 

ʨʝʞʠʤʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʅʘ ʤʘʨʰʨʫʪʥʠʭ ʧʫʥʢʪʘʭ ʢʦʥʪʨʦʣʴ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʟʘ ʧʦʚʥʦʶ ʘʙʦ ʩʢʦʨʦʯʝʥʦʶ ʧʨʦʛʨʘʤʦʶ. ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʦʨʦʯʝʥʦʾ 

ʧʨʦʛʨʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʨʘʟʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʝʚʥʽ ʯʘʩʦʚʽ ʽʥʪʝʨʚʘʣʠ ʧʨʦʪʷʛʦʤ 

ʜʦʙʠ. ɺʦʜʥʦʯʘʩ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʨʝʛʫʣʷʨʥʝ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʫ ʥʽʯʥʠʡ ʯʘʩ, ʘ ʪʘʢʦʞ ʫ ʯʽʪʢʦ 

ʚʠʟʥʘʯʝʥʽ ʛʦʜʠʥʠ ʜʦʙʠ, ʯʘʩʪʦ ʻ ʪʝʭʥʽʯʥʦ ʫʩʢʣʘʜʥʝʥʠʤ. ʎʝ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʠʛʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʝʚʥʝ ʨʦʟʰʠʨʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ 

ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʛʥʫʯʢʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʝʟ ʽʩʪʦʪʥʦʾ ʚʪʨʘʪʠ ʾʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʩʭʝʤʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 

ʚʨʘʭʦʚʫʚʘʪʠ ʥʠʟʢʫ ʟʘʛʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʫʤʦʚ. ɿʦʢʨʝʤʘ, ʚʠʤʽʨʶʚʘʥʥʷ ʫ 

ʬʦʥʦʚʠʭ ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʨʝʛʫʣʷʨʥʦ ʧʨʦʪʷʛʦʤ 

ʨʦʙʦʯʦʛʦ ʪʠʞʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʙʘʟʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʋ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʦʯʢʘʭ ʢʦʥʪʨʦʣʴ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʚ ʧʝʨʽʦʜʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ ʮʝʡ 

ʯʘʩ ʬʦʨʤʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. ɺʦʜʥʦʯʘʩ 

ʫ ʽʥʰʠʭ ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʙʘʞʘʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʟʘ ʧʽʢʦʚʠʤʠ 
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ʧʝʨʽʦʜʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʦʤʫ 

ʦʮʽʥʶʚʘʥʥʶ ʚʧʣʠʚʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʋ ʧʨʘʢʪʠʮʽ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʥʠʭ ʧʦʩʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʦʰʠʨʝʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʢʣʽʯʥʠʭ ʩʭʝʤ ʚʠʤʽʨʶʚʘʥʴ ʚ ʤʝʞʘʭ ʤʽʩʷʯʥʦʛʦ 

ʧʝʨʽʦʜʫ. ʗʢ ʧʨʘʚʠʣʦ, ʫʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʪʠʞʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʧʦʩʣʽʜʦʚʥʦ ʚ ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʾʭ ʥʦʤʝʨʘ, ʪʦʜʽ ʷʢ 

ʫʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʦʛʦ ʪʠʞʥʷ ï ʫ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʤʽʨʶʚʘʥʴ ʤʽʞ ʫʩʽʤʘ ʪʦʯʢʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʆʜʥʘʢ ʫ ʚʠʧʘʜʢʫ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʫʥʢʪʽʚ ʢʦʥʪʨʦʣʶ ʟʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʝʘʣʽʟʘʮʽʷ ʧʦʜʽʙʥʦʾ ʩʭʝʤʠ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. 

ɿʦʢʨʝʤʘ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʱʦʜʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʫ ʬʦʥʦʚʠʭ ʪʦʯʢʘʭ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʮʠʭ ʧʫʥʢʪʘʭ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʘʨʰʨʫʪʥʠʤʠ ʪʦʯʢʘʤʠ [7, 46]. 

ʂʨʽʤ ʪʦʛʦ, ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʦʚʠʥʥʘ ʦʧʪʠʤʽʟʫʚʘʪʠʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ ʨʫʭʫ ʧʝʨʝʩʫʚʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʨʦʙʽʪ. 

ɿʘ ʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʘʢʩʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʬʦʥʦʚʠʭ ʪʦʯʢʘʭ 

ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʙʣʠʟʴʢʦ 240 ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʨʽʢ, ʪʦʜʽ ʷʢ ʫ ʽʥʰʠʭ ʤʘʨʰʨʫʪʥʠʭ 

ʪʦʯʢʘʭ ï ʦʨʽʻʥʪʦʚʥʦ 120 ʚʠʤʽʨʶʚʘʥʴ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʪʘ 

ʩʪʚʦʨʶʻ ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʆʧʝʨʘʪʠʚʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥ ʨʘʧʪʦʚʦʛʦ ʘʙʦ ʨʽʟʢʦʛʦ 

ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʚʠʢʣʘʜʝʥʠʭ ʫ ʜʞʝʨʝʣʽ [177], ʪʘʢʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʶʪʴ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ, 

ʮʽʣʴʦʚʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʧʝʨʘʪʠʚʥʝ ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ 
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ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ 

ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɺ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʷʢ ʩʢʣʘʜʦʚʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʆʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ ʻ ʪʝ, ʱʦ ʦʩʥʦʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʾʭ ʧʨʦʩʪʦʨʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʪʨʫʢʪʫʨʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫʞʝ ʚʽʜʦʤʽ ʪʘ ʚʨʘʭʦʚʘʥʽ ʚ ʩʠʩʪʝʤʽ ʙʘʟʦʚʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʤʦʞʣʠʚʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʝʧʽʟʦʜʽʚ ʧʽʜʚʠʱʝʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʟʚʝʨʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʦʨʛʘʥʽʚ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʘʙʦ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʟ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʧʨʦ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʥʘʷʚʥʽʩʪʴ ʨʽʟʢʠʭ ʟʘʧʘʭʽʚ ʘʙʦ 

ʟʘʜʠʤʣʝʥʥʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʨʝʻʩʪʨʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʟʚʝʨʥʝʥʴ ʻ 

ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʦʥʘ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʡ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʽ 

ʧʦʨʫʰʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʪʠʤʫʣʶʻ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʡʦʛʦ ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʮʝʩʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. ɺ ʤʝʞʘʭ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʪʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʽʥʜʠʢʘʪʦʨ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʦʧʝʨʘʪʠʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʦʨʛʘʥʽʟʘʮʽʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʦʞʥʝ ʦʢʨʝʤʝ ʟʚʝʨʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʟʥʘʯʥʠʤʠ ʨʝʩʫʨʩʥʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʱʦ ʟʥʠʞʫʻ 

ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ. ʊʦʤʫ ʚ ʧʨʘʢʪʠʮʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʽʜʭʽʜ, ʟʘ ʷʢʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʽʥʽʮʽʶʻʪʴʩʷ ʧʽʩʣʷ ʨʝʻʩʪʨʘʮʽʾ ʧʝʚʥʦʾ ʤʽʥʽʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ 
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ʚʠʟʥʘʯʝʥʦʛʦ ʯʘʩʦʚʛʦ ʽʥʪʝʨʚʘʣʫ. ɿʥʘʯʝʥʥʷ ʪʘʢʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʦʞʝ 

ʫʪʦʯʥʶʚʘʪʠʩʷ ʫ ʧʨʦʮʝʩʽ ʥʘʢʦʧʠʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʯʘʩʪʦʪʠ 

ʟʚʝʨʥʝʥʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʾʭʥʴʦʛʦ ʬʘʢʪʠʯʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʦʧʝʨʘʪʠʚʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʝʨʝʩʫʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ (ʇɽʃ) ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʽʚ ʧʝʨʝʚʠʱʝʥʥʷ 

ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʟʦʢʨʝʤʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʦʾ ʜʽʾ (ɻɼʂʤ.ʨ.), ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʘʟʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʠʪʠ ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʬʦʨʤʫʚʘʥʥʷ 

ʧʽʜʚʠʱʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʘ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ ʘʙʦ ʛʨʫʧʠ ʜʞʝʨʝʣ, ʚʥʝʩʦʢ 

ʷʢʠʭ ʫ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤ. 

ɿʘ ʩʚʦʾʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʝʨʝʩʫʚʥʘ ʝʢʦʣʦʛʽʯʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷ ʬʘʢʪʠʯʥʦ ʚʠʢʦʥʫʻ ʨʦʣʴ ʤʘʨʰʨʫʪʥʦʛʦ ʧʦʩʪʘ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɺʦʜʥʦʯʘʩ ʩʧʝʮʠʬʽʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʝʨʝʜʙʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʬʘʢʝʣʘ ʚʠʢʠʜʽʚ ʚʽʜ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʦʮʽʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʤʘʨʰʨʫʪʥʠʭ ʽ ʧʽʜʬʘʢʝʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʚʝʜʝʥʽ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʘʭ [19], ʜʝ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʨʦʟʤʽʱʝʥʥʷ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʴ, ʧʦʨʷʜʦʢ ʚʽʜʙʦʨʫ ʧʨʦʙ ʪʘ ʚʠʤʦʛʠ ʜʦ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʩʭʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʚʽʜʯʠʪʴ, ʱʦ ʤʘʨʰʨʫʪʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʧʨʦʤʠʩʣʦʚʠʭ ʨʘʡʦʥʽʚ, ʘ ʪʘʢʦʞ ʫ 

ʟʦʥʘʭ ʚʧʣʠʚʫ ʧʦʪʫʞʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʘʙʦ ʾʭʥʽʭ ʛʨʫʧ. ʅʘʪʦʤʽʩʪʴ 

ʧʽʜʬʘʢʝʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʶʪʴ ʽʥʰʫ ʜʦʩʣʽʜʥʠʮʴʢʫ ʤʝʪʫ ð ʚʠʚʯʝʥʥʷ 

ʨʦʟʧʦʜʽʣʫ ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫʟʜʦʚʞ ʥʘʧʨʷʤʢʫ 

ʧʦʰʠʨʝʥʥʷ ʬʘʢʝʣʘ ʚʠʢʠʜʽʚ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ, ʧʝʨʝʜʫʩʽʤ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʫ ʚʽʪʨʫ. 
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ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʞʝ ʚʠʟʥʘʯʝʥʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʤʝʨʝʞʫ 

ʪʦʯʦʢ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʚʘʞʘʶʯʠʭ ʥʘʧʨʷʤʢʽʚ ʚʽʪʨʫ, ʩʭʝʤʘ 

ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʩʫʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʞʝ ʙʫʪʠ ʧʝʚʥʦʶ ʤʽʨʦʶ ʦʧʪʠʤʽʟʦʚʘʥʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʢʘʜʨʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ɼʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʦʧʝʨʘʪʠʚʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʟʫʤʦʚʣʝʥʠʭ 

ʚʠʢʠʜʘʤʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ, ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʟʦʚʠʭ 

ʧʨʠʟʝʤʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʧʽʜʚʽʪʨʷʥʦʛʦ ʙʦʢʫ ʚʽʜ 

ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʛʨʫʧ ʧʽʜʧʨʠʻʤʩʪʚ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠ ʮʴʦʤʫ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʫ ʙʽʢ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, 

ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ. 

ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʦʙʽʣʴʥʦʾ ʪʦʯʢʠ ʦʧʝʨʘʪʠʚʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʧʦʙʣʠʟʫ ʤʝʞʽ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ 

ʛʨʫʧʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʣʷ ʧʝʨʝʩʫʚʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʤʦʙʽʣʴʥʽʩʪʴ 

ʇɽʃ, ʷʢʘ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʙʘʟʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʧʨʦʩʪʦʨʦʚʽ ʤʝʞʽ 

ʚʠʙʦʨʫ ʪʦʯʢʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʰʠʨʝʥʽ. ʇʨʘʢʪʠʯʥʦ 

ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʚʽʜ ʤʝʞʽ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ 

ʟʦʥʠ ʥʘ ʨʽʚʥʽ ʜʦ 500 ʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʙʘʟʦʚʠʤ ʚʠʤʦʛʘʤ ʦʨʛʘʥʽʟʘʮʽʾ 

ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʚʠʟʥʘʯʝʥʠʤ ʫ ʧ. 

3.4 ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ [14]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʫ ʩʠʩʪʝʤʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʝʧʽʟʦʜʠ ʤʦʞʣʠʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʦʪʨʠʤʫʚʘʪʠ 

ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʬʦʨʤʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 
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ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʝʚʘʞʘʶʯʦʛʦ ʚʥʝʩʢʫ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙôʻʢʪʘ ʘʙʦ ʛʨʫʧʠ ʦʙôʻʢʪʽʚ ʫ ʬʦʨʤʫʚʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʦʛʦ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʘ ʥʝʟʤʽʥʥʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʊʘʢʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟ ʥʘʚʽʪʨʷʥʦʛʦ ʙʦʢʫ 

ʚʽʜʥʦʩʥʦ ʦʙôʻʢʪʘ ʚʧʣʠʚʫ ʥʘ ʪʽʡ ʩʘʤʽʡ ʚʽʜʩʪʘʥʽ, ʱʦ ʡ ʦʩʥʦʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʪʫʧʫ ʧʝʨʝʩʫʚʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʪʦʯʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʴʥʘ ʪʦʯʢʘ ʤʘʻ ʙʫʪʠ ʟʤʽʱʝʥʘ ʨʘʜʽʘʣʴʥʦ 

ʚʽʜʥʦʩʥʦ ʦʩʥʦʚʥʦʾ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʢʫʪ ʥʝ ʤʝʥʰʝ ʥʽʞ 90Á ʚʽʜ ʥʘʧʨʷʤʢʫ 

ʚʽʪʨʫ, ʷʢʠʡ ʧʝʨʝʚʘʞʘʻ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʥʝ 

ʤʝʥʰʝ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʨʘʟʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʘ ʤʝʞʽ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʛʨʫʧʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 500 

ʤ ʟʘ ʾʾ ʤʝʞʘʤʠ. ɺʠʙʽʨ ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʚ ʟʦʥʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʨʦʟʪʘʰʦʚʘʥʽ ʞʠʪʣʦʚʽ 

ʪʝʨʠʪʦʨʽʾ, ʚʽʜ ʤʝʰʢʘʥʮʽʚ ʷʢʠʭ ʥʘʜʽʡʰʣʘ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʚʝʨʥʝʥʴ ʱʦʜʦ 

ʤʦʞʣʠʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʧʽʜʚʽʪʨʷʥʦʛʦ ʙʦʢʫ ʚʽʜʥʦʩʥʦ ʦʙôʻʢʪʽʚ ʚʧʣʠʚʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ, ʱʦ ʧʝʨʝʚʘʞʘʻ ʷʢ ʫ ʧʝʨʽʦʜ ʥʘʜʭʦʜʞʝʥʥʷ ʟʚʝʨʥʝʥʴ ʥʘʩʝʣʝʥʥʷ, 

ʪʘʢ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ 0,5 ʤ/ʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʫʤʦʚʘʤ ʰʪʠʣʶ, ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʙʦʢʫ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, 

ʜʝ ʟʘʬʽʢʩʦʚʘʥʦ ʟʚʝʨʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʤʽʞ 

ʤʦʤʝʥʪʦʤ ʨʝʻʩʪʨʘʮʽʾ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚʝʨʥʝʥʴ ʛʨʦʤʘʜʷʥ ʪʘ 

ʬʘʢʪʠʯʥʠʤ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʧʝʨʝʩʫʚʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʞʝ ʧʨʦʡʪʠ ʧʝʚʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʦʨʽʻʥʪʦʚʥʦ ʜʦ 1,5 ʛʦʜʠʥʠ). ʗʢʱʦ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʽʩʪʦʪʥʽ ʟʤʽʥʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʟʦʢʨʝʤʘ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʙʽʣʴʰ ʥʽʞ ʥʘ 2,5 ʤ/ʩ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʧʦʨʠʚʽʚ) ʘʙʦ ʟʤʽʥʘ ʥʘʧʨʷʤʫ ʚʽʪʨʫ ʥʘ 
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ʢʫʪ ʧʦʥʘʜ 90Á, ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʜʦ ʤʦʤʝʥʪʫ 

ʧʦʚʪʦʨʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚʝʨʥʝʥʴ ʥʘʩʝʣʝʥʥʷ. 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʷʢʠʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʦʧʝʨʘʪʠʚʥʽ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʬʦʨʤʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʦʚôʷʟʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶ 

ʢ̫ʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʞʠʪʣʦʚʠʭ ʪʝʨʠʪʦʨʽʡ, ʘ ʪʘʢʦʞ 

ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʾʭʥʽʭ ʛʨʫʧ. 

ʋ ʨʘʟʽ, ʷʢʱʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʝʨʝʚʠʱʝʥʴ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʦʪʦʢʦʣ, ʧʽʩʣʷ ʯʦʛʦ ʦʧʝʨʘʪʠʚʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʚʚʘʞʘʶʪʴʩʷ ʟʘʚʝʨʰʝʥʠʤʠ. ʗʢʱʦ ʞ ʫ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶʚʘʥʴ ʬʽʢʩʫʻʪʴʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʟʘ ʦʢʨʝʤʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʘ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʧʝʨʝʚʠʱʫʻ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʜʘʪʢʦʚʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʦʾ ʩʭʝʤʠ ʨʦʟʰʠʨʝʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʟʽʩʪʘʚʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʟ ʬʦʥʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ 

ʧʦʪʦʯʥʦʾ ʜʦʙʠ ʥʘ ʬʦʥʦʚʦʤʫ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʧʫʥʢʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝ 

ʧʨʦʚʦʜʠʣʠʩʷ ʩʠʩʪʝʤʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʘʙʦ ʷʢʱʦ ʤʽʞ ʯʘʩʦʤ ʚʠʢʦʥʘʥʥʷ ʬʦʥʦʚʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʤʦʤʝʥʪʦʤ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʽʜʙʫʣʠʩʷ 

ʽʩʪʦʪʥʽ ʟʤʽʥʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʙʽʣʴʰ ʥʽʞ ʥʘ 

2,5 ʤ/ʩ ʘʙʦ ʟʤʽʥʘ ʡʦʛʦ ʥʘʧʨʷʤʫ ʥʘ ʢʫʪ ʧʦʥʘʜ 90Á), ʧʝʨʝʩʫʚʥʘ ʣʘʙʦʨʘʪʦʨʽʷ 

ʟʜʽʡʩʥʶʻ ʜʦʜʘʪʢʦʚʠʡ ʢʦʥʪʨʦʣʴʥʠʡ ʚʠʤʽʨ ʫ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʥʘ 

ʬʦʥʦʚʽʡ ʪʦʯʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʫʪʪʻʚʠʭ ʟʤʽʥ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʽ ʚʠʟʥʘʯʝʥʦ ʨʷʜ 

ʜʦʜʘʪʢʦʚʠʭ ʚʠʤʦʛ ʜʦ ʚʠʙʦʨʫ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʦʙʽʣʴʥʦʾ ʪʦʯʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ɿʦʢʨʝʤʘ, ʟ ʥʘʚʽʪʨʷʥʦʛʦ ʙʦʢʫ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ʚʠʤʽʨʶʚʘʥʴ ʥʘ 

ʚʽʜʩʪʘʥʽ, ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʥʠʭ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʥʝ ʧʦʚʠʥʥʦ 
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ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʦ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ ʟʽ ʩʪʘʮʽʦʥʘʨʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʥʘʷʚʥʽ ʪʽ ʞ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʚʠʤʽʨʶʚʘʥʥʶ ʧʽʜ ʯʘʩ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʩʪʘʥʴ 

ʚʽʜ ʪʦʯʢʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʜʦ ʤʽʩʮʴ ʩʪʦʷʥʢʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ 50 ʤ. ɸʥʘʣʦʛʽʯʥʘ ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʽ ʜʣʷ ʦʙôʻʢʪʽʚ ʟʘʣʽʟʥʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʦʜʥʦʯʘʩ ʚʽʜʩʪʘʥʴ 

ʜʦ ʧʝʨʝʭʨʝʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʦʶ ʟʘ 25 ʤ, ʘ ʚʽʜʩʪʘʥʴ ʚʽʜ 

ʢʨʘʶ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ï ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 ʤ. ɼʦʪʨʠʤʘʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʚʠʤʦʛ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʦʙôʻʢʪʦʤ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʬʽʢʩʫʶʪʴʩʷ ʥʝ ʣʠʰʝ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʘ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʝʨʝʣʽʢʦʤ, ʘʣʝ ʡ ʜʦʜʘʪʢʦʚʽ ʦʟʥʘʢʠ ʤʦʞʣʠʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʟʦʢʨʝʤʘ ʥʘʷʚʥʽʩʪʴ ʩʪʦʨʦʥʥʽʭ ʘʙʦ ʨʽʟʢʠʭ ʟʘʧʘʭʽʚ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʥʦʨʤʦʚʘʥʠʭ ʩʪʘʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʆʢʨʝʤʠʤ ʚʠʜʦʤ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʠʩʪʝʤʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʻ ʝʧʽʟʦʜʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʝʧʽʟʦʜʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʨʝʛʫʣʷʨʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʧʝʚʥʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʚʽʜʩʫʪʥʽ ʘʙʦ ʻ ʥʝʜʦʩʪʘʪʥʽʤʠ. ʊʘʢʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʫ 

ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ, ʪʘʢ ʽ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙôʻʢʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʟʦʥʽ ʧʦʰʠʨʝʥʥʷ ʬʘʢʝʣʘ ʚʠʢʠʜʽʚ. 

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʝʧʽʟʦʜʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠʩʷ ʚʠʚʯʝʥʥʷʤ 

ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʨʝʛʽʦʥʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʨʦʚʝʜʝʥʥʷ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʤʘʻ ʜʝʱʦ ʰʠʨʰʽ ʟʘʚʜʘʥʥʷ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʽʩʥʫʶʯʘ ʤʝʨʝʞʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝ 

ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʜʝʪʘʣʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ 
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ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʨʛʘʥʽʟʘʮʽʷ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʝʨʝʩʫʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʙʽʣʴʰ 

ʜʝʪʘʣʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʫʪʦʯʥʠʪʠ ʧʨʦʩʪʦʨʦʚʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʦʮʽʥʠʪʠ ʤʘʩʰʪʘʙʠ ʾʭ ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʩʬʦʨʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ. 

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʝʧʽʟʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʠʟʢʫ 

ʧʦʧʝʨʝʜʥʽʭ ʫʤʦʚ. ʅʘʩʘʤʧʝʨʝʜ ʤʘʻ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʣʽʢ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤʠ ʦʙʩʷʛʘʤʠ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. ʆʜʥʦʯʘʩʥʦ ʥʝʦʙʭʽʜʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʦʨʽʻʥʪʦʚʥʽ ʤʝʞʽ ʟʦʥ ʤʦʞʣʠʚʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʽ 

ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʘʟʥʘʯʝʥʠʭ ʦʙôʻʢʪʽʚ. ɺʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʻ 

ʪʘʢʦʞ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʨʝʻʩʪʨʘʮʽʾ ʟʚʝʨʥʝʥʴ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʚʠʧʘʜʢʽʚ ʨʽʟʢʦʛʦ ʧʦʛʽʨʰʝʥʥʷ 

ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʆʪʨʠʤʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʩʬʦʨʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʩʥʦʚʫ 

ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ ʪʘ ʢʦʥʪʨʦʣʶʶʯʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ. ɿʦʢʨʝʤʘ, ʨʝʟʫʣʴʪʘʪʠ ʝʧʽʟʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʩʪʘʥ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʪʨʠʤʘʥʥʷ ʩʫʙôʻʢʪʘʤʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ. 

ɺʠʭʽʜʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʢʽʣʴʢʘ ʛʨʫʧ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ. ʇʝʨʰʦʶ ʟ ʥʠʭ ʻ ʟʚʝʨʥʝʥʥʷ 

ʛʨʦʤʘʜʷʥ ʱʦʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɼʨʫʛʦʶ ʧʽʜʩʪʘʚʦʶ 
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ʚʠʩʪʫʧʘʻ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʣʽʢʫ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ, ʟ ʪʝʨʠʪʦʨʽʡ 

ʚʧʣʠʚʫ ʷʢʠʭ ʥʘʡʯʘʩʪʽʰʝ ʥʘʜʭʦʜʷʪʴ ʪʘʢʽ ʟʚʝʨʥʝʥʥʷ. ʊʨʝʪʴʦʶ ʚʘʞʣʠʚʦʶ 

ʧʽʜʩʪʘʚʦʶ ʻ ʨʝʟʫʣʴʪʘʪʠ ʨʝʞʠʤʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʚʠʢʦʥʘʥʠʭ ʧʝʨʝʩʫʚʥʠʤʠ 

ʣʘʙʦʨʘʪʦʨʽʷʤʠ, ʘ ʪʘʢʦʞ ʜʘʥʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʧʽʜ ʯʘʩ ʷʢʠʭ 

ʩʠʩʪʝʤʘʪʠʯʥʦ ʬʽʢʩʫʶʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʩʪʘʚʦʶ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʝʧʽʟʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʫ ʭʦʜʽ ʷʢʠʭ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʫʤʦʚ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 

ʜʦʩʪʘʪʥʽʤ ʘʨʛʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʤʝʪʦʶ 

ʫʪʦʯʥʝʥʥʷ ʜʞʝʨʝʣ ʪʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʜʽʷʣʴʥʽʩʪʶ ʢʦʥʢʨʝʪʥʠʭ ʦʙôʻʢʪʽʚ, ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʽʜ ʯʘʩ 

ʝʧʽʟʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʮʽʣʴʥʦ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʚ ʤʝʞʘʭ ʘʙʦ ʥʘ ʤʝʞʽ 

ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʩʫʚʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ, ʟʦʢʨʝʤʘ ʫʤʦʚʠ 

ʜʦʩʪʫʧʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʤʽʨʶʚʘʥʴ. ʄʦʙʽʣʴʥʽ ʪʦʯʢʠ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʬʦʨʤʫʶʪʴʩʷ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ. 

ɻʨʘʬʽʢ ʧʨʦʚʝʜʝʥʥʷ ʝʧʽʟʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʻ ʞʦʨʩʪʢʦ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʽ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʦʮʽʣʴʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʷʢ ʫ ʧʝʨʽʦʜʠ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʦʙôʻʢʪʽʚ, ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ 

ʨʝʞʠʤʽʚ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʧʝʨʽʦʜʠ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʠʤʯʘʩʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʘʢʪʠʚʥʦʩʪʽ ʘʙʦ ʧʨʦʩʪʦʶ ʦʙʣʘʜʥʘʥʥʷ. 
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ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʦʨʛʘʥʽʟʘʮʽʷ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 

ʧʝʨʽʦʜʠ ʚʠʥʠʢʥʝʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ. ɼʦ ʪʘʢʠʭ ʫʤʦʚ 

ʥʘʣʝʞʘʪʴ, ʟʦʢʨʝʤʘ, ʽʥʚʝʨʩʽʡʥʽ ʩʪʘʥʠ ʘʪʤʦʩʬʝʨʠ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʫ ʰʘʨʘʭ 

ʧʦʚʽʪʨʷ ʚʠʱʝ ʨʽʚʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ. ʊʘʢʦʞ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘʣʝʞʠʪʴ ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʱʦ 

ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʜʞʝʨʝʣ ʚʧʣʠʚʫ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 1ï2 ʤ/ʩ, ʘ ʜʣʷ ʚʠʩʦʢʠʭ 

ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ (ʚʠʩʦʪʦʶ ʧʦʥʘʜ 50 ʤ) ï ʙʣʠʟʴʢʦ 5ï7 ʤ/ʩ. ʂʨʽʤ ʪʦʛʦ, ʜʦ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ 

ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ, ʚʽʜʥʦʩʷʪʴ ʦʢʨʝʤʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʷʚʠʱʘ 

ʽʥʚʝʨʩʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʟʦʢʨʝʤʘ ʤʨʷʢʫ ʘʙʦ ʪʫʤʘʥ. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʤʦʙʽʣʴʥʠʭ ʪʦʯʢʘʭ ʝʧʽʟʦʜʠʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʬʽʢʩʫʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʽʜʥʦʩʥʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ, 

ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʩʝʨʽʷ ʜʦʜʘʪʢʦʚʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʪʘʢʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɺʦʜʥʦʯʘʩ ʨʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʚʠʧʘʜʢʽʚ ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʚôʷʟʘʥʘ ʟ ʚʧʣʠʚʦʤ 

ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. ʅʘʩʘʤʧʝʨʝʜ ʡʜʝʪʴʩʷ ʧʨʦ ʘʚʪʦʤʦʙʽʣʴʥʠʡ 

ʪʨʘʥʩʧʦʨʪ, ʷʢʠʡ ʬʦʨʤʫʻ ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʜʽʣʷʥʢʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʨʫʭʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʧʨʦʚʝʜʝʥʥʽ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʦʩʥʦʚʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʷʭ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ 

ʦʢʨʝʤʠʡ ʪʠʧ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʩʪʨʫʢʪʫʨʽ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ. 
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ɿ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʜʦʮʽʣʴʥʠʤ ʻ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʘ ʽʥʰʠʭ 

ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʫ ʧʝʨʽʦʜʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʮʝ ʯʘʩʦʚʽ ʽʥʪʝʨʚʘʣʠ ʨʘʥʢʦʚʦʛʦ ʪʘ 

ʚʝʯʽʨʥʴʦʛʦ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʟʦʢʨʝʤʘ 

ʧʨʠʙʣʠʟʥʦ ʟ 7:30 ʜʦ 9:00 ʪʘ ʟ 16:00 ʜʦ 19:00. ʇʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʫ 

ʟʘʟʥʘʯʝʥʽ ʧʝʨʽʦʜʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʜʘʥʽ ʱʦʜʦ 

ʚʥʝʩʢʫ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʫ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ. ʄʽʩʮʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʪʨʘʥʩʧʦʨʪʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʨʦʟʪʘʰʦʚʘʥʽ 

ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. 

ɽʧʽʟʦʜʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʧʣʠʚʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʩʪʘʥ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʦʮʽʣʴʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʪʦʯʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʠʩʪʝʤʘʪʠʯʥʦ ʬʽʢʩʫʶʪʴʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʋ ʨʘʟʽ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʘʢʠʭ ʧʝʨʝʚʠʱʝʥʴ ʧʽʜ ʯʘʩ 

ʝʧʽʟʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʢʦʥʪʨʦʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʜʣʷ ʷʢʠʭ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 

ʧʝʨʝʚʠʱʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ. ʂʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʂʦʥʪʨʦʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʧʨʷʤʢʫ ʚʽʪʨʫ, ʧʝʨʝʤʽʱʫʶʯʠʩʴ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʫ 

ʥʘʧʨʷʤʢʫ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʘʙʦ ʚ ʩʪʦʨʦʥʫ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʜʦʨʦʛʠ. ʊʘʢʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʞʠʪʣʦʚʦʾ 

ʟʘʙʫʜʦʚʠ ʘʙʦ ʥʘ ʧʨʠʣʝʛʣʠʭ ʜʽʣʷʥʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 50 ʤ ʚʽʜ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʘʨʪʝʨʽʾ. ʈʝʢʦʤʝʥʜʦʚʘʥʠʡ ʢʨʦʢ ʤʽʞ ʪʦʯʢʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 10ï15 ʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʩʪʝʞʠʪʠ ʟʤʽʥʫ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʤʝʞʘʭ ʤʽʢʨʦʤʘʩʰʪʘʙʫ. ʇʨʠ ʮʴʦʤʫ ʦʨʛʘʥʽʟʘʮʽʷ 
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ʚʠʤʽʨʶʚʘʥʴ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʩʫʚʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ 

ʪʘ ʫʤʦʚʠ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʜʦʮʽʣʴʥʝ ʣʠʰʝ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʫ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʨʦʪʷʛʦʤ ʧʦʪʦʯʥʦʾ ʜʦʙʠ ʥʘ ʬʦʥʦʚʽʡ ʪʦʯʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ ʧʣʘʥʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʘʙʦ ʟʘ ʯʘʩ ʤʽʞ ʧʦʧʝʨʝʜʥʽʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷʤ ʦʧʝʨʘʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʙʫʣʠʩʷ ʽʩʪʦʪʥʽ 

ʟʤʽʥʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʟʦʢʨʝʤʘ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʙʽʣʴʰ ʥʽʞ 

ʥʘ 2,5 ʤ/ʩ ʘʙʦ ʟʤʽʥʘ ʡʦʛʦ ʥʘʧʨʷʤʢʫ ʙʽʣʴʰ ʥʽʞ ʥʘ 90Á), ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʘʪʠ 

ʜʦʜʘʪʢʦʚʝ ʢʦʥʪʨʦʣʴʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʬʦʥʦʚʽʡ ʪʦʯʮʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʊʘʢʝ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʧʨʦʚʝʜʝʥʝ ʫ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʠʩʣʠʡ ʪʝʨʤʽʥ ʟʘ ʫʤʦʚʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʜʘʣʴʰʠʭ ʟʥʘʯʥʠʭ ʟʤʽʥ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʢʦʨʝʢʪʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʧʽʟʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʬʽʟʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ʉʝʨʝʜ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʬʽʟʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ, ʜʦ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʽ ʪʘʢʠʭ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʣʠʢʘʶʪʴ ʟʘʥʝʧʦʢʦʻʥʥʷ ʥʘʩʝʣʝʥʥʷ, 

ʥʘʣʝʞʘʪʴ ʥʘʜʤʽʨʥʠʡ ʰʫʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʧʽʜʚʠʱʝʥʠʡ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʥ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʦʚʝʜʝʥʥʷ 

ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʬʦʥʦʚʠʤʠ ʨʽʚʥʷʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʻ ʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ 

ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʤʘʻ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʷʚʥʦʩʪʽ ʢʦʥʢʨʝʪʥʠʭ ʜʞʝʨʝʣ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɯʥʰʽ ʬʽʟʠʯʥʽ ʯʠʥʥʠʢʠ, ʟʦʢʨʝʤʘ 

ʪʝʭʥʦʛʝʥʥʘ ʚʽʙʨʘʮʽʷ, ʟʤʽʥʠ ʦʩʚʽʪʣʝʥʦʩʪʽ ʘʙʦ ʣʦʢʘʣʴʥʽ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʪʘʢʦʞ ʧʝʨʝʚʘʞʥʦ ʤʘʶʪʴ ʦʙʤʝʞʝʥʠʡ ʧʨʦʩʪʦʨʦʚʠʡ ʚʧʣʠʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʪʘʢʽ ʬʘʢʪʦʨʠ ʩʠʣʴʥʽʰʝ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʩʪʘʥʽ ʙʽʦʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʝʢʦʩʠʩʪʝʤ, ʥʽʞ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʪʘʥʽ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 
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ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʬʽʟʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ 

ʜʦʮʽʣʴʥʦ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʧʝʨʝʜʫʩʽʤ ʥʘ ʪʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʷʢʽ ʤʘʶʪʴ 

ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʚʧʣʠʚʫ ʥʘ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʤʦʞʫʪʴ 

ʬʦʨʤʫʚʘʪʠ ʩʫʪʪʻʚʽ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ 

ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʰʫʤʦʚʠʤ ʚʧʣʠʚʦʤ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ 

ʜʞʝʨʝʣ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʰʫʤʫ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʘʢʫʩʪʠʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. ɼʦ ʪʘʢʠʭ ʜʞʝʨʝʣ ʥʘʩʘʤʧʝʨʝʜ 

ʥʘʣʝʞʘʪʴ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʦʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʘ ʚʠʨʦʙʥʠʯʽ ʦʙôʻʢʪʠ. ʉʘʤʝ ʮʽ 

ʬʘʢʪʦʨʠ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʥʽ ʘʢʫʩʪʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʤʝʞʘʭ 

ʪʝʨʠʪʦʨʽʡ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʽ ʪʦʤʫ ʧʽʜʣʷʛʘʶʪʴ ʨʝʛʫʣʷʨʥʦʤʫ ʢʦʥʪʨʦʣʶ ʚ 

ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʜʦʚʢʽʣʣʷ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ 

ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʜʝʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ʰʫʤʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʫʤʦʚʠʭ ʧʦʣʽʚ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʪʘʢʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʽʚ ʧʦʩʪʽʡʥʦʛʦ 

ʪʘ ʬʦʥʦʚʦʛʦ ʰʫʤʫ ʫ ʟʦʥʘʭ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ, ʜʝ ʚʧʣʠʚ ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʫʤʦʚʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʘʢʫʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ 

ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʰʫʤʫ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʠʙʽʨ 

ʢʦʥʢʨʝʪʥʠʭ ʪʦʯʦʢ ʚʠʤʽʨʶʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʤʽʩʮʷʭ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ ʫ ʧʝʨʽʦʜʠ ʾʭ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʦʨʤʘʪʠʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʭʦʜʽʚ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʨʽʚʥʝʤ ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ 

ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: 

ï ʚʠʟʥʘʯʝʥʥʷ ʬʦʥʦʚʦʛʦ ʘʢʫʩʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʷʢʝ 

ʬʦʨʤʫʻʪʴʩʷ ʩʫʢʫʧʥʦʶ ʜʽʻʶ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʜʞʝʨʝʣ ʰʫʤʫ, ʘʣʝ ʥʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʧʣʠʚʦʤ ʦʢʨʝʤʠʭ ʣʦʢʘʣʴʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʘʙʦ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʜʞʝʨʝʣ; 

ï ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʽʚ ʰʫʤʫ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ ʥʘ 

ʦʩʥʦʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʷʭ ʪʘ ʚ ʟʦʥʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʫʭʫ; 

ï ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʫ ʤʝʞʘʭ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, ʟʦʢʨʝʤʘ ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʚʽʜʧʦʯʠʥʢʫ ʥʘʩʝʣʝʥʥʷ, ʫ ʜʚʦʨʦʚʠʭ ʧʨʦʩʪʦʨʘʭ ʪʘ ʚ ʤʽʩʮʷʭ 

ʧʝʨʝʙʫʚʘʥʥʷ ʜʽʪʝʡ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʰʫʤʫ ʧʦʙʣʠʟʫ ʤʝʞ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ 

ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ, ʦʙʣʘʜʥʘʥʥʷ ʷʢʠʭ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʧʽʜʚʠʱʝʥʝ ʘʢʫʩʪʠʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʫ ʚʠʧʘʜʢʘʭ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʚʝʨʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ 

ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ ʰʫʤʫ. 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʠʭ ʩʘʤʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʭʽʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɿʦʢʨʝʤʘ, ʤʦʚʘ ʡʜʝ ʧʨʦ 

ʧʦʻʜʥʘʥʥʷ ʨʝʞʠʤʥʠʭ, ʦʧʝʨʘʪʠʚʥʠʭ ʪʘ ʝʧʽʟʦʜʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʷʢ ʨʝʛʫʣʷʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʘʢʫʩʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢ ʽ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʣʦʢʘʣʴʥʽ ʧʨʦʙʣʝʤʥʽ ʩʠʪʫʘʮʽʾ. 

ʆʢʨʽʤ ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʫ ʤʝʞʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʩʫʚʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʦʢʨʝʤʠʤʠ ʬʽʟʠʯʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʚʧʣʠʚʫ, ʟʦʢʨʝʤʘ ʨʘʜʽʘʮʽʡʥʠʤ ʬʦʥʦʤ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ʇʨʠ ʮʴʦʤʫ ʭʘʨʘʢʪʝʨ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʯʠʥʥʠʢʘ. 

ɼʣʷ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ ʜʦʮʽʣʴʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʡʦʛʦ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʪʘ 
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ʬʽʢʩʫʚʘʪʠ ʤʦʞʣʠʚʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʟʥʘʯʝʥʴ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ 

ʪʘʢʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ: 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʨʘʜʽʘʮʽʡʥʦʛʦ ʬʦʥʫ ʫ ʤʝʞʘʭ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ, 

ʟʦʢʨʝʤʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʚʽʜʧʦʯʠʥʢʫ ʥʘʩʝʣʝʥʥʷ, ʫ ʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ ʪʘ ʽʥʰʠʭ 

ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʦʩʪʦʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʤʽʩʮʷ ʧʝʨʝʙʫʚʘʥʥʷ ʜʽʪʝʡ; 

- ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʦʙʣʠʟʫ ʤʝʞ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ 

ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ, ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʞʝʨʝʣʘ 

ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʜʘʪʥʝ ʬʦʨʤʫʚʘʪʠ ʧʽʜʚʠʱʝʥʽ 

ʨʘʜʽʘʮʽʡʥʽ ʨʽʚʥʽ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʦ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʜʝʙʽʣʴʰʦʛʦ ʤʘʶʪʴ ʦʧʝʨʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʟʚʝʨʥʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʘʙʦ ʫ ʚʠʧʘʜʢʘʭ ʧʽʜʦʟʨʠ ʱʦʜʦ ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘʢʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ: 

ï ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʡ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʫ ʤʽʩʮʷʭ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʫ ʟʦʥʘʭ ʧʝʨʝʙʫʚʘʥʥʷ ʜʽʪʝʡ; 

ï ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʦʙʣʠʟʫ ʦʙôʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʘʙʦ 

ʚʠʨʦʙʥʠʯʠʭ ʦʙôʻʢʪʽʚ, ʦʙʣʘʜʥʘʥʥʷ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʜʞʝʨʝʣʦʤ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʫ ʨʘʟʽ ʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʚʝʨʥʝʥʴ ʚʽʜ ʥʘʩʝʣʝʥʥʷ [7, 46]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘʟʥʘʯʝʥʠʭ ʬʽʟʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʩʝʨʝʜʦʚʠʱʘ 

ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʫʪʦʯʥʶʚʘʪʠ ʧʨʦʩʪʦʨʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʠʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʧʣʠʚʽʚ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʜʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ. 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4. 

ʄʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʤʘʛʘʻ ʚʠʥʷʪʢʦʚʦʾ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʚʠʩʦʢʦʶ 

ʰʚʠʜʢʽʩʪʶ ʧʨʦʭʦʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʽʥʪʝʥʩʠʚʥʦʶ 

ʪʫʨʙʫʣʝʥʪʥʦʶ ʜʠʬʫʟʽʻʶ ʪʘ ʜʠʥʘʤʽʯʥʽʩʪʶ ʧʝʨʝʥʝʩʝʥʥʷ ʤʘʩ ʫ ʛʘʟʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɿʘʚʜʷʢʠ ʤʽʥʽʤʘʣʴʥʽʡ ʽʥʝʨʮʽʡʥʦʩʪʽ ʚʽʜʛʫʢʫ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʠʡ 

ʚʧʣʠʚ, ʩʘʤʝ ʘʪʤʦʩʬʝʨʘ ʚʠʩʪʫʧʘʻ ʢʣʶʯʦʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʜʣʷ ʤʠʪʪʻʚʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ʋ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʻʨʘʨʭʽʯʥʽʡ 

ʪʨʠʨʽʚʥʝʚʽʡ ʩʪʨʫʢʪʫʨʽ ʩʧʦʩʪʝʨʝʞʝʥʴ: 

- ʩʠʩʪʝʤʥʠʡ ʨʽʚʝʥʴ (ʩʪʘʮʽʦʥʘʨʥʽ ʧʦʩʪʠ) ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʫ ʬʽʢʩʘʮʽʶ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʪʨʝʥʜʽʚ ʪʘ ʬʦʥʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ; 

- ʦʧʝʨʘʪʠʚʥʠʡ ʨʽʚʝʥʴ (ʤʦʙʽʣʴʥʽ ʟʘʩʦʙʠ) ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʪʦʯʢʦʚʠʡ 

ʢʦʥʪʨʦʣʴ ʫ ʟʦʥʘʭ ʧʽʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

- ʝʧʽʟʦʜʠʯʥʠʡ ʨʽʚʝʥʴ (ʽʥʜʠʢʘʪʠʚʥʽ ʚʠʤʽʨʶʚʘʥʥʷ) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʥʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʨʠʟʠʢʽʚ. 

ʅʘʫʢʦʚʦ ʘʨʛʫʤʝʥʪʦʚʘʥʦ, ʱʦ ʷʢʽʩʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʥʝ 

ʣʠʰʝ ʚʽʜ ʤʝʭʘʥʽʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʤʝʨʝʞʽ, ʘ ʡ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʜʘʥʠʭ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʩʠʨʽ ʮʠʬʨʦʚʽ ʧʦʢʘʟʥʠʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʩʪʽʚ ʫ 

ʚʘʣʽʜʥʽ ʥʘʫʢʦʚʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʝʬʝʢʪʠ ʩʫʤʘʮʽʾ ʪʘ ʢʫʤʫʣʷʪʠʚʥʠʡ 

ʚʧʣʠʚ ʤʫʣʴʪʠʢʦʤʧʦʥʝʥʪʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ 

ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʨʦʣʽ ʧʝʨʝʩʫʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʷʢ ʘʚʪʦʥʦʤʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʨʝʛʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʤʦʙʽʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʦʟʚʦʣʷʻ ʨʦʟʚ'ʷʟʘʪʠ 

ʧʨʦʙʣʝʤʫ çʩʣʽʧʠʭ ʟʦʥè ʤʦʥʽʪʦʨʠʥʛʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʝʨʠʬʽʢʘʮʽʶ ʩʢʘʨʛ 
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ʥʘʩʝʣʝʥʥʷ ʪʘ ʬʽʢʩʘʮʽʶ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʘʙʦ ʟʘʣʧʦʚʠʭ ʚʠʢʠʜʽʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙôʻʢʪʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ). ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʜʦʢʦʨʽʥʥʠʡ 

ʧʝʨʝʭʽʜ ʚʽʜ ʧʘʩʠʚʥʦʾ ʢʦʥʩʪʘʪʘʮʽʾ ʬʘʢʪʽʚ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʜʦ 

ʧʨʦʘʢʪʠʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʝʚʝʥʪʠʚʥʦʤʫ 

ʤʦʜʝʣʶʚʘʥʥʽ ʩʠʪʫʘʮʽʡ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʘʝʨʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ʱʝ ʜʦ ʤʦʤʝʥʪʫ ʾʭ 

ʬʘʢʪʠʯʥʦʛʦ ʧʨʦʷʚʫ. 
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ʈʆɿɼɯʃ 5. ʇʈɸʂʊʀʏʅɸ ʈɽɸʃɯɿɸʎɯʗ ʉʀʉʊɽʄʀ ɽʂʆʃʆɻɯʏʅʆɻʆ 

ʄʆʅɯʊʆʈʀʅɻʋ ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ ʅɸ ʊɽʈʀʊʆʈɯɰ 

ʃʔɺɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

5.1. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʈʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʚʽʡʥʘ ʧʨʠʥʝʩʣʘ ʥʦʚʽ, ʙʝʟʧʨʝʮʝʜʝʥʪʥʽ ʟʘʛʨʦʟʠ 

ʝʢʦʣʦʛʽʯʥʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʝʛʽʦʥʫ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʠʟʠʢʘʤʠ ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʪʘʩʪʨʦʬ 

ʪʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʎʝ ʚʠʤʘʛʘʻ ʰʚʠʜʢʦʾ 

ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦ ʫʤʦʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʚʽʡʩʴʢʦʚʠʭ 

ʨʠʟʠʢʽʚ. 

ɽʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʽʡʥʠ ʤʘʶʪʴ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʠʤʘʛʘʶʪʴ 

ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʶʚʘʥʥʷ ʟʘʚʜʘʥʦʾ ʰʢʦʜʠ ʜʦʚʢʽʣʣʶ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʬʽʢʩʘʮʽʾ ʟʣʦʯʠʥʽʚ ʧʨʦʪʠ ʧʨʠʨʦʜʠ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʣʘʥʽʚ ʧʦʚʦʻʥʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʨʽʚʥʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʧʦʪʨʝʙʫʻ ʚʽʜʢʨʠʪʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ 

ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʆʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʚʘʞʣʠʚʠʤ 

ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 

ʚʠʤʽʨʽ. 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʧʦʪʨʝʙʫʻ ʧʝʨʝʭʦʜʫ ʜʦ ʢʦʤʧʣʝʢʩʥʠʭ ʩʪʨʘʪʝʛʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʷʢʽ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʪʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʚʘʛʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʘʻ 

ʚʨʘʭʦʚʫʚʘʪʠ ʫʥʽʢʘʣʴʥʫ ʢʦʥʚʝʨʛʝʥʮʽʶ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʨʝʛʽʦʥʫ 

(ʚʽʜ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʜʦ ʂʘʨʧʘʪ), ʩʧʝʮʠʬʽʢʫ ʧʦʣʽʩʪʨʫʢʪʫʨʥʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʪʘ ʩʢʣʘʜʥʫ ʧʨʦʩʪʦʨʦʚʫ ʘʨʭʽʪʝʢʪʫʨʫ ʜʞʝʨʝʣ ʝʤʽʩʽʾ. 
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ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʩʠʩʪʝʤʥʦʩʪʽ, ʥʘʫʢʦʚʦʾ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʪʘ ʩʫʚʦʨʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʠʤ 

ʥʦʨʤʘʪʠʚʘʤ (ʟʦʢʨʝʤʘ ʇʦʩʪʘʥʦʚʽ ʂʄʋ ˉ 827) ʪʘ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʧʨʦʩʪʦ ʢʽʣʴʢʽʩʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʤʝʨʝʞʽ, ʱʦ ʧʦʻʜʥʫʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʪʘʥʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʤʦʙʽʣʴʥʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʝʧʽʟʦʜʠʯʥʠʭ ʟʘʤʽʨʽʚ ʫ «ʢʨʠʪʠʯʥʠʭ ʪʦʯʢʘʭ» ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʧʽʜʩʠʣʝʥʽ ʙʣʦʢʦʤ 

ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʚʘʣʽʜʘʮʽʾ. 

ʉʧʝʮʠʬʽʢʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ 

ʢʦʥʪʨʘʩʪʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʦʛʨʘʤʘ ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʫʤʦʚ, ʜʝ 

ʩʪʘʮʽʦʥʘʨʥʽ ʧʨʦʤʠʩʣʦʚʽ ʦʙ'ʻʢʪʠ (ʝʥʝʨʛʝʪʠʯʥʽ ʚʫʟʣʠ, ʚʠʜʦʙʫʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ) 

ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʪʨʘʥʟʠʪʥʠʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʟʨʦʩʪʘʶʯʠʤ 

ʚʧʣʠʚʦʤ ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʩʝʢʪʦʨʫ ʚ ʫʤʦʚʘʭ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʆʩʦʙʣʠʚʠʡ ʘʢʮʝʥʪ ʟʨʦʙʣʝʥʦ ʥʘ ʚʠʩʦʢʽʡ ʫʨʙʘʥʽʟʦʚʘʥʦʩʪʽ 

ʃʴʚʽʚʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʣʦʢʘʣʴʥʠʭ ʟʦʥ ʘʢʫʤʫʣʷʮʽʾ ʧʦʣʶʪʘʥʪʽʚ, ʟʫʤʦʚʣʝʥʠʭ ʷʢ ʝʤʽʩʽʡʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʝʟʦʨʝʣʴʻʬʫ. 

ɺ ʤʝʞʘʭ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʚʜʘʥʴ: 

1. ʇʨʦʝʢʪʫʚʘʥʥʷ ʦʧʪʠʤʽʟʦʚʘʥʦʾ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ: ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʩʪʽʚ (ʧʨʦʤʠʩʣʦʚʽ, ʪʨʘʥʩʧʦʨʪʥʽ, ʤʽʩʴʢʽ ʬʦʥʦʚʽ, 

ʧʨʠʤʽʩʴʢʽ, ʩʽʣʴʩʴʢʽ ʪʘ ʬʦʥʦʚʽ ʨʝʛʽʦʥʘʣʴʥʽ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʝʨʠʪʦʨʽʘʣʴʥʫ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʜʣʷ ʢʦʞʥʦʾ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʠ ʦʙʣʘʩʪʽ. 

2. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʧʝʨʝʣʽʢʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (PM2.5, PM10, NOx, SO2, CO, 

O3) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʘʣʫʟʝʚʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʢʠʜʽʚ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʫʟʣʽʚ. 
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3. ʈʝʛʣʘʤʝʥʪʘʮʽʷ ʨʝʞʠʤʽʚ ʤʦʥʽʪʦʨʠʥʛʫ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʩʢʨʝʪʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ (ʚʽʜ ʙʝʟʧʝʨʝʨʚʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʜʦ ʧʝʨʽʦʜʠʯʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ) 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʪʝʨʠʪʦʨʽʾ. 

4. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ: ʦʨʛʘʥʽʟʘʮʽʷ ʮʠʢʣʫ ʟʙʦʨʫ, 

ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚ ʤʝʞʘʭ ʻʜʠʥʦʾ ɯʊ-ʧʣʘʪʬʦʨʤʠ ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʝʪʘʧʦʤ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 

5. ʋʧʨʘʚʣʽʥʩʴʢʘ ʽʤʧʣʝʤʝʥʪʘʮʽʷ: ʩʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʨʷʤʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʧʨʦʮʝʩʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʦʨʛʘʥʘʤʠ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʪʘ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʧʨʦʛʨʘʤʠ ʻ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʽʥʛʨʝʜʽʻʥʪʽʚ ʢʦʥʪʨʦʣʶ. ʌʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʩʧʝʮʠʬʽʢʠ ʝʤʽʩʽʡʥʠʭ ʜʞʝʨʝʣ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʩʪʫʧʝʥʷ ʾʭʥʴʦʾ 

ʧʘʪʦʛʝʥʥʦʩʪʽ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʽ 

ʝʢʦʩʠʩʪʝʤʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʛʘʣʫʟʝʚʫ ʩʪʨʫʢʪʫʨʫ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʝʛʽʦʥʫ 

(ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʝʢʪʦʨ, ʚʠʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ) ʪʘ ʚʠʩʦʢʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʧʨʦʛʨʘʤʘ ʧʝʨʝʜʙʘʯʘʻ 

ʦʙʦʚôʷʟʢʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘʩʪʫʧʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

1. ɻʘʟʦʧʦʜʽʙʥʽ ʩʧʦʣʫʢʠ: ʜʽʦʢʩʠʜ ʘʟʦʪʫ (NO2), ʦʢʩʠʜ ʘʟʦʪʫ (NO), 

ʜʽʦʢʩʠʜ ʩʽʨʢʠ (SO2), ʦʢʩʠʜ ʚʫʛʣʝʮʶ (CO), ʘʤʽʘʢ (NH3) ʪʘ ʧʨʠʟʝʤʥʠʡ ʦʟʦʥ (O3); 

2. ɼʨʽʙʥʦʜʠʩʧʝʨʩʥʠʡ ʧʠʣ: ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ ʬʨʘʢʮʽʡ PM10 ʪʘ PM2.5, 

ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚ ʫʤʦʚʘʭ ʱʽʣʴʥʦʾ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ; 

3. ʉʧʝʮʠʬʽʯʥʽ ʪʦʢʩʠʢʘʥʪʠ: ʬʦʨʤʘʣʴʜʝʛʽʜ ʪʘ ʙʝʥʟʦʣ (ʽʥʜʠʢʘʪʦʨʠ 

ʚʧʣʠʚʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ), ʘ ʪʘʢʦʞ ʚʘʞʢʽ ʤʝʪʘʣʠ 

(ʩʚʠʥʝʮʴ, ʢʘʜʤʽʡ, ʥʽʢʝʣʴ). 

ʂʦʤʧʣʝʢʩʥʠʡ ʢʦʥʪʨʦʣʴ ʮʴʦʛʦ ʩʧʝʢʪʨʫ ʨʝʯʦʚʠʥ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʨʽʚʝʥʴ ʧʦʪʦʯʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʡ ʟʜʽʡʩʥʶʚʘʪʠ 
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ʚʝʨʠʬʽʢʘʮʽʶ ʚʥʝʩʢʫ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʞʝʨʝʣ ʫ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʙʘʩʝʡʥʫ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʯʘʩʦʚʠʭ ʪʘ ʧʨʦʩʪʦʨʦʚʠʭ ʜʘʥʠʭ 

ʧʨʦʛʨʘʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʛʣʘʤʝʥʪʫʻ ʪʨʠ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʽ ʨʝʞʠʤʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ: 

1. ʉʠʩʪʝʤʥʠʡ ʨʝʞʠʤ (ʙʝʟʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ): ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʙʘʟʽ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʙʫʣʠ ʪʠʧʽʟʦʚʘʥʽ ʟʘ ʛʝʦʛʨʘʬʽʯʥʠʤ 

ʧʨʠʥʮʠʧʦʤ (ʜʠʚ. ʨʦʟʜʽʣ 3.1). ʁʦʛʦ ʧʨʽʦʨʠʪʝʪʦʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʜʠʥʘʤʽʯʥʠʭ ʨʷʜʽʚ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʩʪʨʘʪʝʛʽʯʥʠʭ ʪʨʝʥʜʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. 

2. ʆʧʝʨʘʪʠʚʥʠʡ ʨʝʞʠʤ (ʤʦʙʽʣʴʥʠʡ ʢʦʥʪʨʦʣʴ): ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ 

ʧʝʨʝʩʫʚʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʫ «ʢʨʠʪʠʯʥʠʭ ʪʦʯʢʘʭ» ï ʣʦʢʘʮʽʷʭ ʽʟ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʤʠ ʧʽʢʘʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʚʝʣʠʢʽ ʪʨʘʥʩʧʦʨʪʥʽ ʨʦʟʚôʷʟʢʠ, ʟʦʥʠ 

ʚʧʣʠʚʫ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʧʘʨʢʽʚ). ʎʝ ʜʦʟʚʦʣʷʻ ʚʝʨʠʬʽʢʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ 

ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

3. ɽʧʽʟʦʜʠʯʥʠʡ ʨʝʞʠʤ (ʝʢʩʪʨʝʥʠʡ ʢʦʥʪʨʦʣʴ): ʘʢʪʠʚʫʻʪʴʩʷ ʫ ʨʘʟʽ 

ʚʠʥʠʢʥʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʽʥʮʠʜʝʥʪʽʚ, ʘʚʘʨʽʡʥʠʭ ʚʠʢʠʜʽʚ ʘʙʦ ʟʘ ʟʘʧʠʪʦʤ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ. ʎʝʡ ʨʝʞʠʤ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʧʽʜʩʠʩʪʝʤʠ ʝʢʩʧʝʨʪʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʨʠʯʠʥʠ ʛʦʩʪʨʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʾʭʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ, 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʾʾ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʪʘ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɺ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ 
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ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʫ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ 

ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ 

ʟʦʙʦʚôʷʟʘʥʴ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɿ ʤʝʪʦʶ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʦʮʽʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʾʭ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ 5.1 

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʧʨʦʛʨʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ [ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ 76, 77] 

ʉʢʣʘʜʦʚʘ ʧʨʦʛʨʘʤʠ ɿʤʽʩʪ 

ʄʝʨʝʞʘ ʧʦʩʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʉʪʘʮʽʦʥʘʨʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʦʩʪʠ, ʬʦʥʦʚʽ ʧʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʥʽ 

ʧʦʩʪʠ, ʧʦʩʪʠ ʫ ʞʠʪʣʦʚʠʭ ʟʦʥʘʭ 

ʆʙôʻʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʧʨʦʤʠʩʣʦʚʠʭ 

ʟʦʥ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʨʠʜʦʨʽʚ 

ʂʦʥʪʨʦʣʴʦʚʘʥʽ ʟʘʙʨʫʜʥʶʶʯʽ 

ʨʝʯʦʚʠʥʠ 

NO , NO, SO , CO, PM , PM . , ʙʝʥʟʦʣ, ʬʦʨʤʘʣʴʜʝʛʽʜ, ʦʟʦʥ, 

ʘʤʽʘʢ, ʚʘʞʢʽ ʤʝʪʘʣʠ 

ʈʝʞʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʉʠʩʪʝʤʥʽ, ʦʧʝʨʘʪʠʚʥʽ, ʝʧʽʟʦʜʠʯʥʽ 

ɿʘʩʦʙʠ ʤʦʥʽʪʦʨʠʥʛʫ ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʪʘʥʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʤʦʙʽʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʆʩʥʦʚʥʽ ʢʦʨʠʩʪʫʚʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ 

ʆʨʛʘʥʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, 

ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ, ʛʨʦʤʘʜʩʴʢʽʩʪʴ 

 

ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʩʪʨʘʪʝʛʽʯʥʠʤʠ 

ʧʨʽʦʨʠʪʝʪʘʤʠ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ 

ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʢʦʞʥʦʾ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʫʤʦʚʣʝʥʠʡ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ï ʚʽʜ ʫʥʽʢʘʣʴʥʠʭ 

ʣʘʥʜʰʘʬʪʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʜʦ ʩʪʨʫʢʪʫʨʠ ʣʦʢʘʣʴʥʠʭ ʧʨʦʤʠʩʣʦʚʦ-

ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ. ʃʠʰʝ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦ 

ʘʜʘʧʪʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʮʽʣʽʩʥʽʩʪʴ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʪʘ ʛʘʨʘʥʪʫʚʘʪʠ ʪʦʯʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʛʥʦʟʽʚ ʚ ʤʘʩʰʪʘʙʘʭ ʫʩʽʻʾ 

ʢʨʘʾʥʠ. 

ɿʘʪʚʝʨʜʞʝʥʥʷ ʇʨʦʛʨʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʃʴʚʽʚʩʴʢʦʾ ʟʦʥʠ ʥʘ 2026ï2030 ʨʦʢʠ ʩʪʘʣʦ ʚʠʟʥʘʯʘʣʴʥʦʶ ʧʦʜʽʻʶ ʚ ʝʚʦʣʶʮʽʾ 
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ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʦʟʥʘʤʝʥʫʚʘʚʰʠ ʧʝʨʝʭʽʜ ʚʽʜ ʝʪʘʧʫ 

ʧʝʨʚʠʥʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʜʦ ʧʦʙʫʜʦʚʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʦʚʢʽʣʣʷ. ʎʝʡ ʩʪʨʘʪʝʛʽʯʥʠʡ ʜʦʢʫʤʝʥʪ ʚʠʩʪʫʧʘʻ ʣʦʛʽʯʥʦʶ ʪʘ 

ʧʨʦʛʨʝʩʠʚʥʦʶ ʽʪʝʨʘʮʽʻʶ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʮʠʢʣʫ 2021ï2025 ʨʦʢʽʚ, 

ʷʢʠʡ ʟʘʢʣʘʚ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʝʤʽʩʽʾ ʪʘ ʧʽʣʦʪʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ. ʅʦʚʘ ʇʨʦʛʨʘʤʘ ʥʘ 2026ï

2030 ʨʦʢʠ ʥʝ ʧʨʦʩʪʦ ʧʨʦʜʦʚʞʫʻ ʯʘʩʦʚʫ ʣʽʥʽʶ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʘ ʢʘʨʜʠʥʘʣʴʥʦ 

ʪʨʘʥʩʬʦʨʤʫʻ ʘʨʭʽʪʝʢʪʫʨʫ ʤʦʥʽʪʦʨʠʥʛʫ, ʽʥʪʝʛʨʫʶʯʠ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʜʦ 

ʪʠʧʽʟʘʮʽʾ ʧʦʩʪʽʚ ʪʘ ʘʣʛʦʨʠʪʤʠ ʚʝʨʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʡʰʣʠ ʧʨʷʤʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ 

ʧʦʣʦʞʝʥʥʷʭ ʥʦʚʦʾ ʇʨʦʛʨʘʤʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʫ ʧʨʠʢʣʘʜʥʫ ʟʥʘʯʫʱʽʩʪʴ 

ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ. ɿʦʢʨʝʤʘ, ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʟʘ 

ʩʪʫʧʝʥʝʤ ʘʝʨʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʚʨʘʭʫʚʘʥʥʷ «ʜʦʣʠʥʥʦʛʦ ʝʬʝʢʪʫ» ʚ ʛʽʨʩʴʢʠʭ 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ʣʷʛʣʘ ʚ ʦʩʥʦʚʫ ʦʧʪʠʤʽʟʦʚʘʥʦʾ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʠʭ 

ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʽʜʽʡʪʠ ʚʽʜ ʬʦʨʤʘʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ 

ʪʝʨʠʪʦʨʽʾ ʥʘ ʢʦʨʠʩʪʴ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʩʪʘʥʮʽʡ ʫ ʤʽʩʮʷʭ ʥʘʡʙʽʣʴʰʦʾ 

ʢʫʤʫʣʷʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʃʴʚʽʚʩʴʢʘ ʘʛʣʦʤʝʨʘʮʽʷ ʪʘ ʚʝʣʠʢʽ 

ʧʨʦʤʠʩʣʦʚʽ ʚʫʟʣʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

ʋ ʥʦʚʽʡ ʇʨʦʛʨʘʤʽ ʪʘʢʦʞ ʧʦʚʥʦʶ ʤʽʨʦʶ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʨʝʣʽʢ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʙʘʟʦʚʽ 

ʛʘʟʦʧʦʜʽʙʥʽ ʩʧʦʣʫʢʠ, ʘ ʡ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʡ ʧʠʣ ʬʨʘʢʮʽʡ PM2.5 ʪʘ PM10, ʘ 

ʪʘʢʦʞ ʩʧʝʮʠʬʽʯʥʽ ʪʦʢʩʠʢʘʥʪʠ ʡ ʚʘʞʢʽ ʤʝʪʘʣʠ. ʊʘʢʝ ʨʦʟʰʠʨʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ 

ʢʦʥʪʨʦʣʶ ʟʘʙʝʟʧʝʯʫʻ ʚʩʝʙʽʯʥʫ ʦʮʽʥʢʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʭ ʢʫʨʦʨʪʽʚ ʪʘ ʘʛʨʘʨʥʠʭ ʟʦʥ ʨʝʛʽʦʥʫ. 

ʂʨʽʤ ʪʦʛʦ, ʽʥʥʦʚʘʮʽʡʥʘ ʢʦʥʮʝʧʮʽʷ ʧʽʜʩʠʩʪʝʤʠ ʥʝʟʘʣʝʞʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʣʘ ʙʘʟʠʩʦʤ ʜʣʷ ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʚʘʣʽʜʘʮʽʾ ʜʘʥʠʭ ʫ 

ʥʦʚʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʮʠʢʣʽ. ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ, ʷʢʽ 

ʥʘʜʭʦʜʷʪʴ ʜʦ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʧʦʟʙʘʚʣʝʥʽ ʪʝʭʥʽʯʥʠʭ ʧʦʭʠʙʦʢ ʪʘ 

ʘʥʦʤʘʣʴʥʠʭ ʚʠʢʨʠʚʣʝʥʴ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʥʘʜʘʻ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʪʘʪʫʩʫ ʶʨʠʜʠʯʥʦ ʟʥʘʯʫʱʦʾ ʜʦʢʘʟʦʚʦʾ ʙʘʟʠ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʬʘʢʪʠʯʥʦ ʽʥʪʝʛʨʦʚʘʥʘ ʫ ʜʝʨʞʘʚʥʠʡ 

ʧʣʘʥ ʜʽʡ ʥʘ ʥʘʩʪʫʧʥʝ ʧ'ʷʪʠʨʽʯʯʷ. ʎʝ ʩʪʚʦʨʶʻ ʫʥʽʢʘʣʴʥʠʡ ʧʨʝʮʝʜʝʥʪ, ʢʦʣʠ 

ʪʝʦʨʝʪʠʯʥʽ ʤʦʜʝʣʽ ʨʦʟʩʽʶʚʘʥʥʷ ʜʦʤʽʰʦʢ ʪʘ ʽʻʨʘʨʭʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʧʽʜʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʶʪʴ ʦʩʥʦʚʦʶ ʨʝʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʨʽʰʝʥʴ ʫ ʤʝʞʘʭ ʇʨʦʛʨʘʤʠ ʥʘ 2026ï2030 ʨʦʢʠ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ 

ʪʦʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʩʪʚʦʨʶʻ ʥʘʜʽʡʥʠʡ 

ʟʘʭʠʩʥʠʡ ʙʘʨ'ʻʨ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

 

5.1.1. ɺʠʙʽʨ ʢʽʣʴʢʦʩʪʽ ʪʘ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʥʘ ʷʢʠʭ ʟʜʽʡʩʥʶʶʪʴʩʷ ʩʠʩʪʝʤʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ 

ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʧʦʣʦʞʝʥʴ ʇʦʨʷʜʢʫ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʽ 

ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʚʠʥʥʦ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ, 

ʧʨʦʩʪʦʨʦʚʦʾ ʜʦʩʪʘʪʥʦʩʪʽ, ʫʨʘʭʫʚʘʥʥʷ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʠʪʦʨʽʾ. 

ʃʴʚʽʚʩʴʢʘ ʟʦʥʘ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʦʭʦʧʣʶʻ 

ʪʝʨʠʪʦʨʽʶ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʥʘʩʝʣʝʥʥʷʤ ʙʣʠʟʴʢʦ 1,77 ʤʣʥ ʦʩʽʙ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʱʽʣʴʥʦʩʪʽ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʤ ʧʽʜʭʦʜʘʤ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ 2026ï2030 ʨʦʢʠ ʜʣʷ ʃʴʚʽʚʩʴʢʦʾ ʟʦʥʠ ʧʝʨʝʜʙʘʯʝʥʦ 

ʨʦʟʰʠʨʝʥʥʷ ʽʩʥʫʶʯʦʾ ʤʝʨʝʞʽ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘ ʽʥʜʠʢʘʪʠʚʥʠʭ ʧʫʥʢʪʽʚ ʢʦʥʪʨʦʣʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 
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ʪʦʯʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʧʦʚʥʝ 

ʦʭʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ. 

ɿʛʽʜʥʦ ʟ ʧʨʦʛʨʘʤʦʶ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʣʷ 

ʃʴʚʽʚʩʴʢʦʾ ʟʦʥʠ ʧʝʨʝʜʙʘʯʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʽ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʪʠʧʫ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʽ, ʤʽʩʴʢʽ ʬʦʥʦʚʽ, ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʩʽʣʴʩʴʢʽ ʬʦʥʦʚʽ ʧʫʥʢʪʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ 

ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʠʧʘʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʚʠʟʥʘʯʘʪʠ ʚʧʣʠʚ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

ʊʨʘʥʩʧʦʨʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʧʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɰʭ ʨʦʟʤʽʱʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʫ ʤʽʩʮʷʭ ʟ ʥʘʡʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ, ʟʦʢʨʝʤʘ ʫ ʚʝʣʠʢʠʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʘʭ, ʧʦʙʣʠʟʫ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʘʙʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʽʚ. 

ɼʘʥʽ ʪʘʢʠʭ ʧʫʥʢʪʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʦʢʨʝʤʘ ʦʢʩʠʜʽʚ ʘʟʦʪʫ, ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʪʘ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ. 

ʄʽʩʴʢʽ ʬʦʥʦʚʽ ʧʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ. 

ɺʦʥʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪ, ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ 

ʘʙʦ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ ʨʽʚʥʦʤʽʨʥʠʤ ʚʧʣʠʚʦʤ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʇʨʦʤʠʩʣʦʚʽ ʧʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʚʦʨʶʶʪʴʩʷ ʫ ʟʦʥʘʭ ʚʧʣʠʚʫ ʚʝʣʠʢʠʭ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ, ʪʘʢʠʭ ʷʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ, 

ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ, ʭʽʤʽʯʥʦʾ ʘʙʦ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʆʩʥʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʪʘʢʠʭ ʧʫʥʢʪʽʚ ʻ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ 

ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ. 
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ʉʽʣʴʩʴʢʽ ʬʦʥʦʚʽ ʧʫʥʢʪʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ ʤʽʥʽʤʘʣʴʥʠʤ 

ʨʽʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʦʥʦʚʦʛʦ 

ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɼʘʥʽ ʪʘʢʠʭ ʧʫʥʢʪʽʚ ʤʘʶʪʴ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʚʥʝʩʢʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʜʞʝʨʝʣ ʫ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʃʴʚʽʚʩʴʢʦʾ ʟʦʥʠ ʥʘ 2026ï2030 ʨʦʢʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʽ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʦʭʦʧʣʶʚʘʪʠʤʝ ʨʽʟʥʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʛʨʦʤʘʜʠ ʦʙʣʘʩʪʽ. ʈʦʟʤʽʱʝʥʥʷ ʪʘʢʠʭ ʧʫʥʢʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʽʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɿʦʢʨʝʤʘ, ʧʨʦʛʨʘʤʦʶ ʧʝʨʝʜʙʘʯʝʥʦ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʪʘ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʽ ʧʫʥʢʪʠ ʫ ʤʽʩʪʘʭ ʪʘ ʚʟʜʦʚʞ ʦʩʥʦʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʨʠʜʦʨʽʚ, 

ʤʽʩʴʢʽ ʬʦʥʦʚʽ ʧʫʥʢʪʠ ʫ ʞʠʪʣʦʚʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪ, ʘ ʪʘʢʦʞ ʧʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʫ ʨʝʢʨʝʘʮʽʡʥʠʭ ʪʘ ʪʫʨʠʩʪʠʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʦʙʣʘʩʪʽ. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʫ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʘʣʛʦʨʠʪʤʫ ʪʘ ʢʨʠʪʝʨʽʾʚ 

ʪʠʧʽʟʘʮʽʾ ʧʦʩʪʽʚ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɺʠʙʽʨ 

ʢʦʥʢʨʝʪʥʠʭ ʣʦʢʘʮʽʡ ʙʘʟʫʚʘʚʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ, ʚʨʘʭʫʚʘʥʥʽ ʧʘʥʽʚʥʠʭ ʚʽʪʨʽʚ, ʱʽʣʴʥʦʩʪʽ ʨʦʟʩʝʣʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʷʚʥʦʩʪʽ ʜʞʝʨʝʣ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʰʽʩʪʴ ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʫʥʢʪʽʚ, ʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʤʽʱʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʪʘʥʮʽʡ ʤʦʥʽʪʦʨʠʥʛʫ (ɼʦʜʘʪʢʠ ɺ-ˆ): 

1. ʤ. ɿʦʣʦʯʽʚ (ʚʫʣ. ʏʦʨʥʦʚʦʣʘ, 3, ʙʫʜʽʚʣʷ ʎʅɸʇ) 

- ʂʦʦʨʜʠʥʘʪʠ: 49.804193 N, 24.905069 E 

- ʆʙˇʨʫʥʪʫʚʘʥʥʷ: ʜʘʥʘ ʣʦʢʘʮʽʷ ʚʠʙʨʘʥʘ ʷʢ «ʤʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ʧʦʩʪ» ʜʣʷ 

ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʦʙʣʘʩʪʽ. ɺʠʙʽʨ ʙʫʜʽʚʣʽ ʎʅɸʇ ʟʫʤʦʚʣʝʥʠʡ ʾʾ ʮʝʥʪʨʘʣʴʥʠʤ 
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ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʫ ʩʝʣʽʪʝʙʥʽʡ ʟʦʥʽ. ɿʛʽʜʥʦ ʟ ʘʣʛʦʨʠʪʤʦʤ, ʮʝʡ ʧʫʥʢʪ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʝʢʩʧʦʟʠʮʽʾ ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʚ 

ʫʤʦʚʘʭ ʧʦʤʽʨʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʪʘ ʩʧʝʮʠʬʽʯʥʦʛʦ ʨʝʣʴʻʬʫ, ɦ ʦ ʚʧʣʠʚʘʻ 

ʥʘ ʨʦʟʩʽʶʚʘʥʥʷ ʜʦʤʽʰʦʢ. 

2. ʤ. ʅʦʚʦʷʚʦʨʽʚʩʴʢ (ʚʫʣ. ʐʝʚʯʝʥʢʘ, 1, ʙʫʜʽʚʣʷ ʎʅɸʇ) 

- ʂʦʦʨʜʠʥʘʪʠ: 49.932484 N, 23.565740 E 

- ʆʙˇʨʫʥʪʫʚʘʥʥʷ: ʣʦʢʘʮʽʷ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ «ʧʨʦʤʠʩʣʦʚʦ-ʫʨʙʘʥʽʩʪʠʯʥʠʡ 

ʧʦʩʪ». ɺʠʙʽʨ ʟʫʤʦʚʣʝʥʠʡ ʙʣʠʟʴʢʽʩʪʶ ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ ʪʘ ʪʨʘʥʩʢʦʨʜʦʥʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʨʠʜʦʨʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʨʦʟʜʽʣʫ 1, ʮʝʡ ʧʫʥʢʪ ʻ 

ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʧʝʨʝʥʦʩʫ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ʗʚʦʨʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʥʘ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʱʽʣʴʥʦʾ ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ. 

3. ʤ. ʉʘʤʙʽʨ (ʉʪʘʜʽʦʥ ʽʤʝʥʽ ʃʝʚʘ ɹʨʦʚʘʨʩʴʢʦʛʦ) 

- ʂʦʦʨʜʠʥʘʪʠ: 49.521225 N, 23.199013 E 

- ʆʙˇʨʫʥʪʫʚʘʥʥʷ: ʚʠʙʨʘʥʠʡ ʷʢ «ʨʝʛʽʦʥʘʣʴʥʠʡ ʬʦʥʦʚʠʡ ʧʦʩʪ» ʜʣʷ 

ʇʽʚʜʝʥʥʦ-ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʦʙʣʘʩʪʽ. ɺʽʜʢʨʠʪʠʡ ʧʨʦʩʪʽʨ ʩʪʘʜʽʦʥʫ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʬʦʥʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʙʝʟ ʚʧʣʠʚʫ «ʝʬʝʢʪʫ 

ʢʘʥʴʡʦʥʫ» ʤʽʩʴʢʠʭ ʚʫʣʠʮʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʫʭ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʟ 

ʙʦʢʫ ʂʘʨʧʘʪʩʴʢʦʛʦ ʧʝʨʝʜʛʽʨôʷ ʪʘ ʦʮʽʥʶʚʘʪʠ ʟʘʛʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 

4. ʤ. ʄʠʢʦʣʘʾʚ (ʚʫʣ. ʐʝʧʪʠʮʴʢʦʛʦ, 82, ʙʫʜʽʚʣʷ ʤʽʩʴʢʦʾ ʨʘʜʠ) 

- ʂʦʦʨʜʠʥʘʪʠ: 49.529939 N, 23.971636 E 

- ʆʙˇʨʫʥʪʫʚʘʥʥʷ: ʧʦʩʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ «ʧʨʦʤʠʩʣʦʚʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ». 

ʈʦʟʪʘʰʫʚʘʥʥʷ ʫ ʄʠʢʦʣʘʻʚʽ ʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʯʝʨʝʟ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʜʽʚʝʣʴʥʦʾ ʪʘ ʮʝʤʝʥʪʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿʛʽʜʥʦ ʟ ʘʣʛʦʨʠʪʤʦʤ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʥʘ ʙʫʜʽʚʣʽ ʤʽʩʴʢʨʘʜʠ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ 

ʟʘʧʠʣʝʥʦʩʪʽ (ʯʘʩʪʠʥʢʠ PM10 ʪʘ PM2.5) ʫ ʮʝʥʪʨʽ ʤʽʩʪʘ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ 

ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʫʭʫ ʚʝʣʠʢʦʚʘʛʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. 
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5. ʩʝʣʠʱʝ ʉʣʘʚʩʴʢʦ (ʚʫʣ. ɼʦʚʙʫʰʘ, ʙʫʜʽʚʣʷ ʜʠʪʷʯʦʛʦ ʩʘʜʢʘ) 

- ʂʦʦʨʜʠʥʘʪʠ: 48.849927 N, 23.449067 E 

- ʆʙˇʨʫʥʪʫʚʘʥʥʷ: ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ «ʨʝʢʨʝʘʮʽʡʥʠʡ ʬʦʥʦʚʠʡ ʧʦʩʪ». ɺʠʙʽʨ 

ʣʦʢʘʮʽʾ (ʜʠʪʷʯʠʡ ʩʘʜʦʢ) ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʶ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʟʘʭʠʩʪʫ ʚʨʘʟʣʠʚʠʭ 

ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʘʣʛʦʨʠʪʤ, ʮʝʡ ʧʫʥʢʪ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

«ʜʦʣʠʥʥʦʛʦ ʝʬʝʢʪʫ» ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʽʥʚʝʨʩʽʡ ʫ ʛʽʨʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʥʘʚʽʪʴ 

ʥʝʟʥʘʯʥʽ ʚʠʢʠʜʠ ʚʽʜ ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʩʝʢʪʦʨʫ ʚ ʦʧʘʣʶʚʘʣʴʥʠʡ ʧʝʨʽʦʜ 

ʤʦʞʫʪʴ ʘʢʫʤʫʣʶʚʘʪʠʩʷ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ. 

6. ʤ. ʊʨʫʩʢʘʚʝʮʴ (ʚʫʣ. ɼʘʥʠʣʠʰʠʥʠʭ, 62, ʙʫʜʽʚʣʷ ʣʽʢʘʨʥʽ) 

- ʂʦʦʨʜʠʥʘʪʠ: 49.277241 N, 23.527335 E 

- ʆʙˇʨʫʥʪʫʚʘʥʥʷ: ʃʦʢʘʮʽʷ ʚʠʟʥʘʯʝʥʘ ʷʢ «ʢʫʨʦʨʪʥʦ-ʩʝʣʽʪʝʙʥʠʡ ʧʦʩʪ». 

ʈʦʟʤʽʱʝʥʥʷ ʥʘ ʙʘʟʽ ʣʽʢʫʚʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʞʦʨʩʪʢʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʷʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʽ ʩʫʚʦʨʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʨʝʞʠʤʫ. 

ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʘʣʛʦʨʠʪʤʫ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʨʝʢʨʝʘʮʽʡʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʨʝʛʽʦʥʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ʪʘ ʚʽʜʧʦʯʠʚʘʶʯʠʭ. 
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ʈʠʩ. 5.1. ʂʘʨʪʦʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʩʥʫʶʯʠʭ ʪʘ ʧʨʦʝʢʪʦʚʘʥʠʭ ʩʪʘʥʮʽʡ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ] 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʝ ʮʠʭ ʣʦʢʘʮʽʡ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʩʥʫʶʯʦʶ ʜʝʨʞʘʚʥʦʶ 

ʤʝʨʝʞʝʶ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʡ «ʢʘʨʢʘʩ» ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ 

ʦʭʦʧʣʶʻ ʚʩʽ ʢʣʶʯʦʚʽ ʣʘʥʜʰʘʬʪʥʽ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʽ ʟʦʥʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʨʝʞʘ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ 

ʜʠʩʣʦʢʘʮʽʾ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʇʨʦʛʨʘʤʠ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ ʟʦʥʠ ʥʘ 

2026ï2030 ʨʦʢʠ. ɺʠʙʽʨ ʢʦʞʥʦʾ ʣʦʢʘʮʽʾ ʙʘʟʫʚʘʚʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʡ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʽʥʪʝʛʨʫʚʘʪʠ ʥʘʫʢʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʩʪʨʘʪʝʛʽʯʥʠʡ ʧʣʘʥ ʨʦʟʚʠʪʢʫ ʤʦʥʽʪʦʨʠʥʛʦʚʦʾ ʤʝʨʝʞʽ ʨʝʛʽʦʥʫ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʚ ʩʧʘʜʢʦʻʤʥʽʩʪʴ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ 

ʥʘʧʨʘʮʶʚʘʥʥʷʤʠ ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʝʥʽ 

ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʪʠʧʠ ʧʦʩʪʽʚ ʙʫʣʠ ʦʬʽʮʽʡʥʦ ʟʘʪʚʝʨʜʞʝʥʽ ʷʢ ʧʨʽʦʨʠʪʝʪʥʽ ʚʫʟʣʠ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʫ ʨʝʘʣʴʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʝ ʦʭʦʧʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʩʪʦʚʽʨʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʷʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʙʘʟʦʚʦʛʦ ʩʮʝʥʘʨʽʶ ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʜʚʦʨʽʚʥʝʚʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʤʝʨʝʞʽ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʰʠʨʦʢʦʛʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʥʩʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʩʥʦʚʥʠʡ ʢʘʨʢʘʩ ʩʠʩʪʝʤʠ ʬʦʨʤʫʻʪʴʩʷ ʟ 10 

ʨʝʬʝʨʝʥʪʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʩʪʽʚ, ʦʩʥʘʱʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ɭʉ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʝʪʘʣʦʥʥʠʭ ʜʘʥʠʭ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ʎʷ ʦʧʦʨʥʘ ʤʝʨʝʞʘ ʜʦʧʦʚʥʶʻʪʴʩʷ 40 ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ 

ʩʝʥʩʦʨʥʠʤʠ ʚʫʟʣʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʫʪʪʻʚʦ ʫʱʽʣʴʥʠʪʠ ʧʨʦʩʪʦʨʦʚʝ ʧʦʢʨʠʪʪʷ 
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ʚ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʟʦʥ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ 

ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʢʘʨʪ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ ʩʠʩʪʝʤʠ ʜʦ ʙʘʟʦʚʦʛʦ 

ʩʮʝʥʘʨʽʶ ʽʥʪʝʛʨʦʚʘʥʦ ʤʦʙʽʣʴʥʫ ʝʢʦʣʦʛʽʯʥʫ ʣʘʙʦʨʘʪʦʨʽʶ, ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʚʝʨʠʬʽʢʘʮʽʾ ʝʧʽʟʦʜʠʯʥʠʭ ʧʝʨʝʚʠʱʝʥʴ ʥʦʨʤʘʪʠʚʽʚ 

ʪʘ ʧʨʦʚʝʜʝʥʥʽ ʟʘʤʽʨʽʚ ʚ ʟʦʥʘʭ ʩʢʘʨʛ ʥʘʩʝʣʝʥʥʷ ʘʙʦ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɯʥʬʦʨʤʘʮʽʡʥʠʤ ʷʜʨʦʤ ʧʨʦʧʦʥʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʠʩʪʫʧʘʻ ʻʜʠʥʠʡ ʮʝʥʪʨ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʎʆɼ), ʢʫʜʠ ʩʪʽʢʘʶʪʴʩʷ ʧʦʪʦʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʫʩʽʭ ʩʝʛʤʝʥʪʽʚ 

ʤʝʨʝʞʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʢʦʤʧʣʝʢʩʥʠʡ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʙʘʟʫ ʜʣʷ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʦʧʝʨʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʤʦʜʫʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʫʙʣʽʯʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʫʣʷ ʜʦʟʚʦʣʷʻ ʟʘʚʯʘʩʥʦ 

ʤʦʜʝʣʶʚʘʪʠ ʜʠʥʘʤʽʢʫ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ 

ʩʮʝʥʘʨʽʾʚ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ. 

ɺʦʜʥʦʯʘʩ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʧʫʙʣʽʯʥʦʛʦ ʛʝʦʧʦʨʪʘʣʫ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʢʨʠʪʽʩʪʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʜʦʩʪʫʧʥʠʡ ʮʠʬʨʦʚʠʡ ʨʝʩʫʨʩ, ʱʦ ʩʧʨʠʷʻ ʜʦʪʨʠʤʘʥʥʶ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʘʚ ʛʨʦʤʘʜʷʥ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

 

5.1.2. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʽ ʩʭʝʤʠ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʉʠʩʪʝʤʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʻ ʙʘʟʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʪʨʠʤʘʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʪʘ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʭ 

ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʪʘ ʩʭʝʤʠ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ, 

ʪʠʧʽʚ ʧʦʩʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʤʽʨʶʚʘʥʴ ʽ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʠ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʦʚʢʽʣʣʷ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʾʭ ʨʝʛʫʣʷʨʥʦʩʪʽ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ʇʨʦʛʨʘʤʘ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʬʦʨʤʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ, ʭʘʨʘʢʪʝʨʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʨʝʛʽʦʥʽ 

ʟʜʽʡʩʥʶʶʪʴ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ, 

ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʪʘ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʦʙôʻʢʪʠ ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʊʦʤʫ ʩʭʝʤʘ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʢʦʞʥʦʾ ʟ ʮʠʭ ʛʨʫʧ ʜʞʝʨʝʣ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʩʠʩʪʝʤʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʷʢʠʭ ʧʽʜʣʷʛʘʶʪʴ ʨʝʛʫʣʷʨʥʦʤʫ ʢʦʥʪʨʦʣʶ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʝʨʞʘʚʥʦʾ 

ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʽʞʥʘʨʦʜʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʚ ʤʝʞʘʭ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʦʮʽʣʴʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʢʦʥʪʨʦʣʶ ʚ ʨʘʤʢʘʭ 

ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʥʘʣʝʞʘʪʴ ʪʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (PM2,5 ʪʘ PM10), ʜʽʦʢʩʠʜ 

ʘʟʦʪʫ (NO ), ʜʽʦʢʩʠʜ ʩʽʨʢʠ (SO ), ʦʢʩʠʜ ʚʫʛʣʝʮʶ (CO) ʪʘ ʧʨʠʟʝʤʥʠʡ ʦʟʦʥ (O ). 

ɺʠʙʽʨ ʩʘʤʝ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʙʫʤʦʚʣʝʥʠʡ ʾʭ ʟʥʘʯʥʦʶ ʧʦʰʠʨʝʥʽʩʪʶ ʫ ʚʠʢʠʜʘʭ 
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ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʘ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʠʤ ʚʧʣʠʚʦʤ ʥʘ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ ʬʨʘʢʮʽʡ PM2,5 ʪʘ PM10 ̒  ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʜʘʪʥʽ ʧʨʦʥʠʢʘʪʠ ʫ ʜʠʭʘʣʴʥʽ 

ʰʣʷʭʠ ʣʶʜʠʥʠ ʪʘ ʚʠʢʣʠʢʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʽ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʾʭ ʫʪʚʦʨʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, 

ʨʦʙʦʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʨʘʥʩʧʦʨʪʥʽ ʚʠʢʠʜʠ ʪʘ ʚʪʦʨʠʥʥʽ ʘʝʨʦʟʦʣʴʥʽ 

ʧʨʦʮʝʩʠ ʚ ʘʪʤʦʩʬʝʨʽ. 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO ) ʪʘ ʽʥʰʽ ʦʢʩʠʜʠ ʘʟʦʪʫ ʫʪʚʦʨʶʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʨʦʮʝʩʽʚ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʫ ʜʚʠʛʫʥʘʭ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ, ʥʘ ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʪʘ ʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʫʩʪʘʥʦʚʢʘʭ. ʎʽ ʨʝʯʦʚʠʥʠ ʻ ʚʘʞʣʠʚʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO ) ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʧʨʦʮʝʩʽ ʩʧʘʣʶʚʘʥʥʷ 

ʩʽʨʢʦʚʤʽʩʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʥʘ ʦʙôʻʢʪʘʭ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʁʦʛʦ 

ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʫʪʚʦʨʝʥʥʷ ʢʠʩʣʦʪʥʠʭ 

ʦʧʘʜʽʚ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ, ˇʨʫʥʪʽʚ ʽ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʆʢʩʠʜ ʚʫʛʣʝʮʶ (CO) ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ 

ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ ʜʣʷ ʣʶʜʠʥʠ. 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ ʻ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʦʩʦʙʣʠʚʦ ʫ 

ʨʘʡʦʥʘʭ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʇʨʠʟʝʤʥʠʡ ʦʟʦʥ (O ) ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʬʦʪʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʤʽʞ 

ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ ʪʘ ʣʝʪʢʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ. ɺʽʥ ʻ ʚʘʞʣʠʚʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʬʦʪʦʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʪʘʥ ʨʦʩʣʠʥʥʦʩʪʽ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʦʛʨʘʤʠ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ. ʋ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʩʝ ʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʪʘʥʮʽʾ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 
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ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʪʘʥʮʽʡ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʤʽʥ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ 

ʜʦʙʠ, ʩʝʟʦʥʫ ʘʙʦ ʨʦʢʫ. 

ɼʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʠ ʩʠʩʪʝʤʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʦʮʽʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʾʭ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ. 

 

ʊʘʙʣʠʮʷ 5.2 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʛʨʘʤʠ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ [ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [76, 77] 

ɽʣʝʤʝʥʪ ʧʨʦʛʨʘʤʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʊʠʧ ʩʧʦʩʪʝʨʝʞʝʥʴ ʉʠʩʪʝʤʥʽ (ʨʝʛʫʣʷʨʥʽ) 

ʆʩʥʦʚʥʽ ʧʫʥʢʪʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʉʪʘʮʽʦʥʘʨʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʪʘ ʽʥʜʠʢʘʪʠʚʥʽ ʧʦʩʪʠ 

ʂʦʥʪʨʦʣʴʦʚʘʥʽ ʟʘʙʨʫʜʥʶʶʯʽ 

ʨʝʯʦʚʠʥʠ 

PM . , PM , NO , SO , CO, O 

ɼʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ, ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ 

ʈʝʞʠʤ ʚʠʤʽʨʶʚʘʥʴ ɹʝʟʧʝʨʝʨʚʥʠʡ ʘʙʦ ʧʝʨʽʦʜʠʯʥʠʡ 

ʄʝʪʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʆʮʽʥʢʘ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ 

ʡʦʛʦ ʟʤʽʥ 

ʆʩʥʦʚʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʜʘʥʠʭ ʆʨʛʘʥʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, 

ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ 

 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʠʢʘʪʠʚʥʠʭ ʘʙʦ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʭ ʧʦʩʪʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʟ ʚʠʟʥʘʯʝʥʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ, 

ʥʘʧʨʠʢʣʘʜ ʢʽʣʴʢʘ ʨʘʟʽʚ ʥʘ ʜʦʙʫ ʘʙʦ ʫ ʚʠʟʥʘʯʝʥʽ ʯʘʩʦʚʽ ʽʥʪʝʨʚʘʣʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʚʦʜʥʦʯʘʩ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ʉʭʝʤʘ ʩʠʩʪʝʤʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʶ ʢʦʥʪʨʦʣʶ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ. ɼʦ ʦʩʥʦʚʥʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʢʦʥʪʨʦʣʶ, ʥʘʣʝʞʘʪʴ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ 

ʪʘ ʨʽʚʝʥʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ. ɺʨʘʭʫʚʘʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʪʦʯʥʦ 
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ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʚʠʟʥʘʯʘʪʠ ʧʨʠʯʠʥʠ ʾʭ ʢʦʣʠʚʘʥʴ. 

 

5.2. ɯʥʪʝʛʨʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟ 

ʽʩʥʫʶʯʦʶ ʜʝʨʞʘʚʥʦʶ ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʧʨʦʝʢʪʦʚʘʥʦʾ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʜʝʪʝʨʤʽʥʫʻʪʴʩʷ ʨʽʚʥʝʤ ʾʾ ʽʥʢʣʶʟʽʾ ʫ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʚʝʨʪʠʢʘʣʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɺ ʫʤʦʚʘʭ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʧʦʜʦʣʘʥʥʷ 

ʚʽʜʦʤʯʦʾ ʨʦʟʨʽʟʥʝʥʦʩʪʽ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʘʢʫʤʫʣʶʚʘʪʠ ʜʘʥʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ (ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ) ʫ 

ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʫ ʙʘʟʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʦʧʝʨʘʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʈʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʨʫʢʪʫʨʥʦ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʫ ʜʝʨʞʘʚʥʫ ʩʠʩʪʝʤʫ ʷʢ ʾʾ ʘʚʪʦʥʦʤʥʠʡ, ʘʣʝ 

ʚʟʘʻʤʦʫʟʛʦʜʞʝʥʠʡ ʩʝʛʤʝʥʪ. ʇʨʦʮʝʩ ʪʘʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ 

ʜʝʢʽʣʴʢʘ ʨʽʚʥʽʚ ʩʫʤʽʩʥʦʩʪʽ: 

1. ʅʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ: ʈʝʛʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʥʷʭ ʇʦʩʪʘʥʦʚʠ ʂʄʋ ˉ 827, ʱʦ ʛʘʨʘʥʪʫʻ ʻʜʥʽʩʪʴ ʧʽʜʭʦʜʽʚ 

ʜʦ ʚʠʜʽʣʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʟʦʥ ʪʘ ʘʛʣʦʤʝʨʘʮʽʡ. ʇʝʨʝʣʽʢ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (PM2.5, PM10, NO2 ʪʘ ʽʥ.) ʪʘ ʤʝʪʦʜʠ ʾʭ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʮʽʦʥʘʣʴʥʠʤ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ (ɼʠʨʝʢʪʠʚʘ 

2008/50/ɭʉ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʨʽʚʥʶʚʘʥʽʩʪʴ ʜʘʥʠʭ ʃʴʚʽʚʱʠʥʠ ʟ ʜʘʥʠʤʠ ʽʥʰʠʭ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʢʨʘʾʥ ɭʉ. 

2. ɯʥʩʪʠʪʫʮʽʡʥʘ ʚʟʘʻʤʦʜʽʷ: ɯʥʪʝʛʨʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʫʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʨʦʙʦʪʠ 

ʧʽʜʨʦʟʜʽʣʽʚ ʄʽʥʽʩʪʝʨʩʪʚʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, 

ɼʝʨʞʝʢʦʽʥʩʧʝʢʮʽʾ, ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ. 
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ɿʦʢʨʝʤʘ, ʜʘʥʽ ʟ «ʧʨʦʤʠʩʣʦʚʠʭ» ʪʘ «ʪʨʘʥʩʧʦʨʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ» ʧʦʩʪʽʚ (ʜʠʚ. 

ʨʦʟʜ. 1.4) ʩʪʘʶʪʴ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʤʝʨʝʞʽ, ʜʦʧʦʚʥʶʶʯʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ɻʽʜʨʦʤʝʪʮʝʥʪʨʫ. 

3. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʦʥʚʝʨʛʝʥʮʽʷ: ʂʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʽʥʪʝʛʨʘʮʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʪʘʥʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʚʠʤʽʨʶʚʘʣʴʥʫ 

ʧʽʜʩʠʩʪʝʤʫ (ʜʠʚ. ʨʦʟʜ. 4.1), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʥʽʬʽʢʦʚʘʥʽ ʧʨʦʪʦʢʦʣʠ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ (JSON/XML). ʎʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟʧʝʨʝʙʽʡʥʠʡ ʝʢʩʧʦʨʪ 

ʚʝʨʠʬʽʢʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʎʝʥʪʨʫ ʫʧʨʘʚʣʽʥʥʷ ʜʦ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʮʝʥʪʨʽʚ ʜʝʨʞʘʚʥʦʛʦ ʨʽʚʥʷ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ 

ʥʝʟʘʣʝʞʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢ ʧʨʦʤʽʞʥʦʾ ʣʘʥʢʠ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʶ 

ʜʘʥʠʭ ʥʘ ʜʝʨʞʘʚʥʠʡ ʨʽʚʝʥʴ. ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʫ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʧʦʪʨʘʧʣʷʪʠʤʝ ʣʠʰʝ ʚʘʣʽʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʧʨʦʡʰʣʘ ʧʝʨʝʚʽʨʢʫ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤ ʨʝʘʣʽʷʤ ʨʝʛʽʦʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʥʝ ʣʠʰʝ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʘʤ 

ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʚʽʜʢʨʠʪʦʩʪʽ, ʘ ʡ ʚʠʩʪʫʧʘʻ ʤʦʜʝʣʣʶ ʤʦʜʝʨʥʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʨʽʰʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʪʚʦʨʶʻ ʨʝʛʽʦʥʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʥʘ ʜʽʻʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʟʜʘʪʥʠʡ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʢʣʠʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɯʥʪʝʛʨʘʮʽʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʜʝʨʞʘʚʥʦʶ ʩʠʩʪʝʤʦʶ 

ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʫʥʽʬʽʢʘʮʽʶ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ 

ʪʘ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʦʢʨʝʤʘ, ʚʩʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʤʝʪʦʜʠʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽ ʧʦʨʽʚʥʶʚʘʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʷʨʥʦʾ 

ʢʘʣʽʙʨʦʚʢʠ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 
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ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʽʥʪʝʛʨʫʚʘʥʥʷ ʚʽʜʽʛʨʘʻ ʩʠʩʪʝʤʘ ʦʙʤʽʥʫ ʝʢʦʣʦʛʽʯʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʨʽʟʥʠʤʠ ʩʫʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ 

ʧʝʨʝʜʘʚʘʪʠʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʜʝ ʚʦʥʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ, ʩʠʩʪʝʤʘʪʠʟʫʶʪʴʩʷ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ ʧʨʦ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. ʅʘʷʚʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, 

ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʪʘ ʛʨʦʤʘʜʩʴʢʦʩʪʽ [86]. 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʻ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʫʧʨʘʚʣʽʥʥʷ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ 

ʜʦʚʢʽʣʣʷ. ʆʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ɯʥʪʝʛʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʜʝʨʞʘʚʥʦʶ 

ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘʢʦʞ ʩʧʨʠʷʻ ʚʠʢʦʥʘʥʥʶ ʤʽʞʥʘʨʦʜʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ 

ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɿʦʢʨʝʤʘ, ʨʝʟʫʣʴʪʘʪʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʚʽʪʽʚ 

ʱʦʜʦ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʫʛʦʜ [51]. 

ɼʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʜʝʨʞʘʚʥʦʶ ʩʠʩʪʝʤʦʶ ʜʦʮʽʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʾʭ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ. 
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ʊʘʙʣʠʮʷ 5.3 

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʜʝʨʞʘʚʥʦʶ ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ [ʩʢʣʘʜʝʥʦ 

ʘʚʪʦʨʦʤ] 

ʅʘʧʨʷʤ ʽʥʪʝʛʨʘʮʽʾ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʆʨʛʘʥʽʟʘʮʽʡʥʘ 

ʽʥʪʝʛʨʘʮʽʷ 

ɺʟʘʻʤʦʜʽʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʟ ʜʝʨʞʘʚʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʤʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ 

ʄʝʪʦʜʠʯʥʘ 

ʽʥʪʝʛʨʘʮʽʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʬʽʢʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ɯʥʬʦʨʤʘʮʽʡʥʘ 

ʽʥʪʝʛʨʘʮʽʷ 

ʇʝʨʝʜʘʯʘ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʦ ʜʝʨʞʘʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʝʭʥʽʯʥʘ ʽʥʪʝʛʨʘʮʽʷ ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʤʽʩʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʟʙʦʨʫ ʪʘ ʧʝʨʝʜʘʯʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ 

ɸʥʘʣʽʪʠʯʥʘ 

ʽʥʪʝʛʨʘʮʽʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʘʥʘʣʽʪʠʯʥʠʭ 

ʟʚʽʪʽʚ ʽ ʧʨʦʛʥʦʟʽʚ 

ʋʧʨʘʚʣʽʥʩʴʢʘ 

ʽʥʪʝʛʨʘʮʽʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʘʥʠʭ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ 

 

ɯʥʪʝʛʨʫʚʘʥʥʷ ʩʧʨʦʝʢʪʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʩʠʩʪʝʤʫ ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʘ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʫʤʦʚʦʶ ʨʦʟʙʫʜʦʚʠ ʜʽʻʚʦʾ ʚʝʨʪʠʢʘʣʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ ʧʦʜʦʣʘʪʠ 

ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʨʦʟʨʽʟʥʝʥʽ ʧʦʩʪʠ ʫ ʻʜʠʥʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʫ ʝʢʦʩʠʩʪʝʤʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʩʠʥʝʨʛʽʶ ʤʽʞ 

ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ (ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʃʴʚʽʚʱʠʥʠ) ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʨʘʪʝʛʽʯʥʠʤʠ 

ʮʽʣʷʤʠ. 

ʂʣʶʯʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʢʦʛʦ ʽʥʪʝʛʨʫʚʘʥʥʷ ʜʣʷ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʻ: 

1. ʄʘʢʩʠʤʽʟʘʮʽʷ ʚʝʨʠʬʽʢʦʚʘʥʦʩʪʽ ʜʘʥʠʭ. ɿʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʨʦʟʨʦʙʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʪʘ ʧʽʜʩʠʩʪʝʤʠ ʥʝʟʘʣʝʞʥʦʛʦ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ (ʇʅɽʆ), ʜʝʨʞʘʚʥʘ ʩʠʩʪʝʤʘ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʨʠʥʮʠʧʦʚʦ ʚʠʱʠʤ ʨʽʚʥʝʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. ʎʝ ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢʠ 

ʧʨʠʡʥʷʪʪʷ ʧʦʤʠʣʢʦʚʠʭ ʨʽʰʝʥʴ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʝʭʥʽʯʥʠʭ ʟʙʦʷʭ ʘʙʦ 

ʥʝʚʨʘʭʦʚʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʘʥʦʤʘʣʽʷʭ. 
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2. ʉʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʙʘʟʠʩʫ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʢʦʥʩʦʣʽʜʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʽʻʾ ʢʨʘʾʥʠ, ʚʨʘʭʦʚʫʶʯʠ ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ 

ʧʝʨʝʥʦʩ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʟʘʭʽʜʥʽ ʢʦʨʜʦʥʠ ʦʙʣʘʩʪʽ. 

3. ʆʧʪʠʤʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʮʠʢʣʫ. ʆʙôʻʜʥʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʾ ʪʘ 

ʜʝʨʞʘʚʥʦʾ ʤʝʨʝʞ ʩʪʚʦʨʶʻ ʧʨʦʟʦʨʫ ʦʩʥʦʚʫ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ. ʅʘʧʨʘʮʴʦʚʘʥʽ ʫ ʧʨʦʛʨʘʤʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʧʦʩʪʽʚ (ʧʨʦʤʠʩʣʦʚʠʭ, ʤʽʩʴʢʠʭ, ʬʦʥʦʚʠʭ) ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʘʤ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ ʪʦʯʢʦʚʦ ʩʧʨʷʤʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʚ 

ʟʦʥʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʠʟʠʢʫ [24, 51, 52]. 

ʋ ʧʽʜʩʫʤʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʽʥʪʝʛʨʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ 

ʧʘʩʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦ ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʜʦʚʢʽʣʣʷ. ʎʝ 

ʛʘʨʘʥʪʫʻ ʨʝʘʣʽʟʘʮʽʶ ʢʦʥʩʪʠʪʫʮʽʡʥʦʛʦ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʥʘ ʙʝʟʧʝʯʥʝ ʜʣʷ ʞʠʪʪʷ ʽ 

ʟʜʦʨʦʚ'ʷ ʜʦʚʢʽʣʣʷ ʪʘ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʩʪʚʦʨʶʶʯʠ ʥʘʜʽʡʥʠʡ ʧʨʝʮʝʜʝʥʪ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ . 

 

5.3. ʈʦʟʨʦʙʢʘ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʣʘʥʫ ʜʽʡ (Short Term Action Plan ï 

STAP) ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʆʙ'ʻʢʪʠʚʥʘ ʛʝʦʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʨʝʛʽʦʥʫ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʦʥʘ 

ʜʦʟʚʦʣʷʻ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʝʞʽ ʜʦʧʫʩʪʠʤʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʪʨʫʯʘʥʥʷ 

ʪʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʨʝʘʣʽʟʘʮʽʾ ʤʘʩʰʪʘʙʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʻʢʪʽʚ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʂʉɽʄɸʇ) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʷʚʥʦʩʪʽ ʯʽʪʢʠʭ ʘʣʛʦʨʠʪʤʽʚ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. ʋ ʩʫʯʘʩʥʽʡ ʧʘʨʘʜʠʛʤʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʤʦʥʽʪʦʨʠʥʛ ʥʝ ʤʦʞʝ ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʠʰʝ ʧʘʩʠʚʥʦʶ 

ʨʝʻʩʪʨʘʮʽʻʶ ʧʝʨʝʚʠʱʝʥʴ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ɻɼʂ). ɺʽʥ ʤʘʻ 
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ʚʠʩʪʫʧʘʪʠ «ʧʫʩʢʦʚʠʤ ʛʘʯʢʦʤ» ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʣʘʥʽʚ ʜʽʡ 

(Short Term Action Plan ï STAP). STAP ï ʮʝ ʩʪʨʘʪʝʛʽʯʥʠʡ ʢʦʤʧʣʝʢʩ 

ʧʨʝʚʝʥʪʠʚʥʠʭ ʪʘ ʦʧʝʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ 

(ʚʽʜ ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʜʦ ʢʽʣʴʢʦʭ ʜʽʙ) ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʶ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʢʘʪʘʩʪʨʦʬʫ ʣʦʢʘʣʴʥʦʛʦ ʯʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʤʘʩʰʪʘʙʫ. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘ ʣʝʛʽʪʠʤʽʟʘʮʽʷ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʡ ʚʝʢʪʦʨ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ STAP ʻ ʧʨʷʤʦʶ ʽʤʧʣʝʤʝʥʪʘʮʽʻʶ ʚʠʤʦʛ ʦʥʦʚʣʝʥʦʾ 

ɼʠʨʝʢʪʠʚʠ ɭʉ 2024/2881, ʷʢʘ ʥʘʛʦʣʦʰʫʻ, ʱʦ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʨʠʟʠʢʫ 

ʧʝʨʝʚʠʱʝʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʧʦʨʦʛʽʚ ʪʨʠʚʦʛʠ, ʜʝʨʞʘʚʠ-ʯʣʝʥʠ ʟʦʙʦʚôʷʟʘʥʽ 

ʩʢʣʘʜʘʪʠ ʧʣʘʥʠ ʜʽʡ, ʱʦ ʤʽʩʪʷʪʴ ʟʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʨʠʟʠʢʫ ʪʘ 

ʦʙʤʝʞʝʥʥʷ ʡʦʛʦ ʪʨʠʚʘʣʦʩʪʽ. ɼʣʷ ʋʢʨʘʾʥʠ, ʽ ʟʦʢʨʝʤʘ ʜʣʷ ʃʴʚʽʚʱʠʥʠ ʷʢ 

ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʨʝʛʽʦʥʫ, ʘʜʘʧʪʘʮʽʷ ʪʘʢʠʭ ʧʣʘʥʽʚ ʻ ʢʨʠʪʠʯʥʠʤ ʢʨʦʢʦʤ ʫ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʚʠʢʦʥʘʥʥʽ ʟʦʙʦʚôʷʟʘʥʴ ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʘ ʛʨʦʤʘʜʷʥ ʥʘ ʙʝʟʧʝʯʥʝ ʜʦʚʢʽʣʣʷ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʨʠʛʝʨʠ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʣʦʛʽʢʘ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʨʝʘʛʫʚʘʥʥʷ «ʧʦʩʪʬʘʢʪʫʤ», 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ STAP ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʧʝʨʝʜʞʘʣʴʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ. 

ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʩʪʽʚ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ ʚʠʩʦʢʦʾ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. ʆʩʥʦʚʥʠʤʠ 

ʪʨʠʛʝʨʘʤʠ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʧʣʘʥʫ ʻ: 

1. ʄʝʪʝʦʨʦʣʦʛʽʯʥʘ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ. ɺʠʷʚʣʝʥʥʷ ʩʪʘʥʽʚ ʘʪʤʦʩʬʝʨʠ, 

ʱʦ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ ʜʦʤʽʰʦʢ (ʪʝʤʧʝʨʘʪʫʨʥʽ ʽʥʚʝʨʩʽʾ, ʧʝʨʽʦʜʠ ʟʘʪʠʰʰʷ, 

ʽʥʪʝʥʩʠʚʥʽ ʪʫʤʘʥʠ). ɼʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟ ʾʾ ʩʧʝʮʠʬʽʯʥʠʤ ʨʝʣʴʻʬʦʤ 

(ʟʦʢʨʝʤʘ ʈʦʟʪʦʯʯʷ ʪʘ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʪʘ ʽʥ.), ʪʘʢʽ ʫʤʦʚʠ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ «ʩʤʦʛʦʚʠʭ ʧʘʩʪʦʢ». 

2. ɼʠʥʘʤʽʯʥʘ ʚʝʨʠʬʽʢʘʮʽʷ. ʗʢʱʦ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ (ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ 20 ʭʚʠʣʠʥ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʪʘʥʮʽʷʭ) 

ʬʽʢʩʫʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʨʽʦʨʠʪʝʪʥʠʭ 
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ʟʘʙʨʫʜʥʶʚʘʯʽʚ (PM2.5, PM10, NO2), ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʩʚʦʶʻ ʩʠʪʫʘʮʽʾ 

ʩʪʘʪʫʩ «ʇʝʨʝʜʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʨʠʟʠʢʫ». 

ʉʝʛʤʝʥʪʘʮʽʷ ʪʘ ʜʝʪʘʣʽʟʘʮʽʷ ʟʘʭʦʜʽʚ ʨʝʘʛʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʘ STAP ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʟʘ ʪʨʴʦʤʘ ʢʨʠʪʠʯʥʠʤʠ ʚʝʢʪʦʨʘʤʠ ʚʧʣʠʚʫ: 

1. ʊʨʘʥʩʧʦʨʪʥʘ ʣʦʛʽʩʪʠʢʘ ʪʘ ʤʦʙʽʣʴʥʽʩʪʴ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʦʙʣʘʩʪʽ (ʃʴʚʽʚ, ʉʪʨʠʡ, ɼʨʦʛʦʙʠʯ) 

ʯʘʩʪʢʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚ ʟʘʙʨʫʜʥʝʥʥʽ ʧʦʚʽʪʨʷ ʩʷʛʘʻ 70-80%, ʧʣʘʥ ʧʝʨʝʜʙʘʯʘʻ: 

- ɼʠʬʝʨʝʥʮʽʘʮʽʶ ʜʦʩʪʫʧʫ. ʊʠʤʯʘʩʦʚʝ ʦʙʤʝʞʝʥʥʷ ʨʫʭʫ ʚʘʥʪʘʞʥʦʛʦ ʪʘ 

ʪʨʘʥʟʠʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʽ ʨʘʡʦʥʠ ʪʘ ʛʫʩʪʦʥʘʩʝʣʝʥʽ ʞʠʪʣʦʚʽ 

ʤʘʩʠʚʠ. 

- ʋʧʨʘʚʣʽʥʥʷ ʰʚʠʜʢʽʩʥʠʤʠ ʨʝʞʠʤʘʤʠ. ʇʨʠʤʫʩʦʚʝ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʚʫʣʠʮʷʭ ʜʦ 30-40 ʢʤ/ʛʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʨʦʙʦʪʫ ʜʚʠʛʫʥʽʚ ʪʘ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ ʧʨʦʜʫʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ 

ʧʘʣʠʚʘ. 

- ʄʦʜʘʣʴʥʝ ʟʤʽʱʝʥʥʷ. ʄʦʤʝʥʪʘʣʴʥʝ ʨʦʟʛʦʨʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʘʤʧʘʥʽʾ 

«ɼʝʥʴ ʙʝʟ ʘʚʪʦ» ʟ ʥʘʜʘʥʥʷʤ ʧʨʘʚʘ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʧʨʦʾʟʜʫ ʚ ʢʦʤʫʥʘʣʴʥʦʤʫ 

ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʽ ʜʣʷ ʚʣʘʩʥʠʢʽʚ ʚʦʜʽʡʩʴʢʠʭ ʧʦʩʚʽʜʯʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʨʠʚʘʪʥʠʭ ʚʠʾʟʜʽʚ ʥʘ 15-20%. 

2. ʇʨʦʤʠʩʣʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʝʛʣʘʤʝʥʪ. 

ɼʣʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʱʦ ʻ ʦʩʥʦʚʥʠʤʠ ʝʤʽʪʝʥʪʘʤʠ ʫ ʨʝʛʽʦʥʽ 

(ʝʥʝʨʛʝʪʠʢʘ, ʙʫʜʽʚʝʣʴʥʘ ʛʘʣʫʟʴ, ʜʝʨʝʚʦʦʙʨʦʙʢʘ), STAP ʚʚʦʜʠʪʴ ʦʩʦʙʣʠʚʠʡ 

ʨʝʞʠʤ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

- ʊʝʭʥʦʣʦʛʽʯʥʝ ʜʝʤʧʬʫʚʘʥʥʷ. ʆʙʦʚôʷʟʢʦʚʝ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʥʘ 10-

30% ʥʘ ʯʘʩ ʜʽʾ ʅʄʋ. 

- ʇʘʣʠʚʥʘ ʛʥʫʯʢʽʩʪʴ. ʊʠʤʯʘʩʦʚʝ ʧʨʠʧʠʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʝʨʚʥʠʭ 

ʚʠʜʽʚ ʧʘʣʠʚʘ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʩʽʨʢʠ ʘʙʦ ʟʦʣʠ ʪʘ ʧʝʨʝʭʽʜ ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʯʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʝʢʦʣʦʛʽʯʥʽ ʜʞʝʨʝʣʘ. 

- ɽʤʽʩʽʡʥʠʡ ʢʘʨʘʥʪʠʥ. ɿʘʙʦʨʦʥʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʧʫʩʢʦʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ 

ʨʦʙʽʪ, ʦʯʠʱʝʥʥʷ ʨʝʟʝʨʚʫʘʨʽʚ ʯʠ ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʘʣʧʦʚʠʤʠ ʚʠʢʠʜʘʤʠ. 
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3. ʉʦʮʽʘʣʴʥʠʡ ʟʘʭʠʩʪ ʪʘ ʘʜʘʧʪʘʮʽʷ ʥʘʩʝʣʝʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʢʣʘʜʦʚʘ STAP ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ: 

- ʉʠʩʪʝʤʘ ʨʘʥʥʴʦʛʦ ʩʧʦʚʽʱʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

(ʥʘʧʨʠʢʣʘʜ ʯʘʪ-ʙʦʪʠ) ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʧʦʪʦʯʥʠʡ ʨʽʚʝʥʴ ʟʘʛʨʦʟʠ. 

- ʇʨʦʪʦʢʦʣʠ ʙʝʟʧʝʢʠ ʜʣʷ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ. ʇʨʠʧʠʥʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʜʽʪʝʡ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ, ʛʝʨʤʝʪʠʟʘʮʽʷ ʧʨʠʤʽʱʝʥʴ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʨʝʮʠʨʢʫʣʷʮʽʾ ʧʦʚʽʪʨʷ ʟ ʬʽʣʴʪʨʘʮʽʻʶ (ʷʢʱʦ ʚʦʥʠ ʥʘʷʚʥʽ). 

- ʄʝʜʠʯʥʠʡ ʩʫʧʨʦʚʽʜ. ʇʦʩʠʣʝʥʥʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʘʤʙʫʣʘʪʦʨʽʡ ʜʣʷ 

ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʦʩʦʙʘʤ ʽʟ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʫ 

ʧʝʨʽʦʜʠ ʧʽʢʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɸʣʛʦʨʠʪʤʽʟʘʮʽʷ ʪʘ ʢʦʥʪʨʦʣʴ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʇʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ STAP ʚ ʤʝʞʘʭ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʟʘʤʢʥʝʥʠʤ ʮʠʢʣʦʤ (ʨʠʩ. 5.2). 

 

 

ʈʠʩ. 5.2. ʇʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ STAP [ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ] 

 

 

 

ʆʮʽʥʢʘ

ɿʚʦʨʦʪʥʽʡ ʤʦʥʽʪʦʨʠʥʛ

ɼʽʷ

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʟʘʭʽʜ

ʈʽʰʝʥʥʷ

ʊʨʠʛʝʨ

ʇʨʦʛʥʦʟ

ʄʦʜʝʣʴ

ɺʠʷʚʣʝʥʥʷ

ɼʘʪʯʠʢ
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ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʞʠʪʠʭ ʟʘʭʦʜʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʞʥʽ 2 ʛʦʜʠʥʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʪʘ ʽʤʧʣʝʤʝʥʪʘʮʽʷ Short Term Action Plan ʫ ʩʠʩʪʝʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʽʥʩʪʨʫʤʝʥʪ ʧʨʷʤʦʾ ʜʽʾ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʜʦʪʨʠʤʘʥʥʷ 

ʥʦʨʤʘʪʠʚʽʚ ɭʉ, ʘ ʡ, ʧʝʨʰ ʟʘ ʚʩʝ, ʩʪʚʦʨʶʻ ʨʝʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʛʦʩʪʨʠʤʠ ʝʧʽʟʦʜʘʤʠ 

ʘʝʨʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʎʝ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʩʦʮʽʘʣʴʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʦʶ ʯʘʩʪʠʥʦʶ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʙʝʟʧʝʢʠ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5. 

ɺ ʤʝʞʘʭ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʫ ʧʨʦʛʨʘʤʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʦʚʢʽʣʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʩʪʨʘʪʝʛʽʯʥʠʡ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ. ʂʣʶʯʦʚʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʦʙʢʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʦʧʝʨʘʮʽʡʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʰʦʚʥʫ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʜʽʡ 

ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʧʽʜʨʦʟʜʽʣʽʚ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ 

ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʩʣʫʞʙ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʛʥʦʩʪʠʯʥʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʧʨʝʚʝʥʪʠʚʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʪʫʘʮʽʡ ʟʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

(ʅʄʋ). ʎʝ ʩʪʚʦʨʶʻ ʜʽʻʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʟʘʚʯʘʩʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ ʟʫʩʠʣʴ 

ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʘʤʝ ʫ 

ʢʨʠʪʠʯʥʽ ʧʝʨʽʦʜʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʟʘʩʪʦʶ, ʟʘʧʦʙʽʛʘʶʯʠ ʧʝʨʝʚʠʱʝʥʥʶ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʧʝʨʩʧʝʢʪʠʚʥʫ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʠʭ ʧʫʥʢʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʦʭʦʧʣʶʻ ʩʪʨʘʪʝʛʽʯʥʽ ʚʫʟʣʠ ʃʴʚʽʚʩʴʢʦʾ ʘʛʣʦʤʝʨʘʮʽʾ, ʢʣʶʯʦʚʽ 

ʪʨʘʥʩʧʦʨʪʥʽ ʢʦʨʠʜʦʨʠ ʪʘ ʟʦʥʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʚʧʣʠʚʫ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʩʠʩʪʝʤʥʘ ʽʥʪʝʛʨʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʫ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʫ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʧʦʚʥʦʶ ʤʽʨʦʶ 
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ʚʠʢʦʥʫʚʘʪʠ ʚʠʤʦʛʠ ɼʠʨʝʢʪʠʚ ɭʉ ʱʦʜʦ ʷʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʘ ʡ 

ʩʬʦʨʤʫʚʘʪʠ ʨʝʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʟʘʭʠʩʪʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʘʚ ʛʨʦʤʘʜʷʥ ʥʘ 

ʙʝʟʧʝʯʥʝ ʜʦʚʢʽʣʣʷ. 

ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ 

ʚʠʟʥʘʯʝʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʣʘʥʽʚ ʜʽʡ (STAP ï Short-Term 

Action Plans), ʷʢʽ ʜʽʶʪʴ ʫ ʩʠʥʝʨʛʽʾ ʟ ʚʽʜʢʨʠʪʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʚʝʨʠʬʽʢʦʚʘʥʠʭ 

ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʫʨʫ ʟ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʜʦʟʚʦʣʷʻ 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʽʟ ʩʠʩʪʝʤʠ ʧʘʩʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʥʘ ʘʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʧʫʙʣʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʝʢʦʣʦʛʽʯʥʽ ʚʠʢʣʠʢʠ ʩʫʯʘʩʥʦʩʪʽ. 
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ɺʀʉʅʆɺʂʀ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʬʦʨʤʦʚʘʥʦ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʊʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʩʠʩʪʝʤʽ ʨʝʛʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚ 

ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʠʢʣʠʢʽʚ ʤʦʥʽʪʦʨʠʥʛ ʤʘʻ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ ʟ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʘʩʠʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʫ ʜʠʥʘʤʽʯʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ. ʈʦʟʢʨʠʪʦ ʩʫʪʥʽʩʪʴ «ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ» ʷʢ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ 

ʩʪʨʫʢʪʫʨʠ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʪʘ 

ʧʨʦʛʥʦʩʪʠʯʥʦʩʪʽ. ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʜʣʷ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟ ʾʾ ʩʢʣʘʜʥʠʤʠ 

ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʫʤʦʚʘʤʠ (ʧʦʻʜʥʘʥʥʷ ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʈʦʟʪʦʯʯʷ ʪʘ 

ʣʽʩʦʩʪʝʧʦʚʠʭ ʟʦʥ), ʪʝʦʨʝʪʠʯʥʘ ʤʦʜʝʣʴ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʫ 

ʩʧʝʮʠʬʽʢʫ ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘ ʢʫʤʫʣʷʪʠʚʥʠʡ ʝʬʝʢʪ ʚʧʣʠʚʫ ʥʘ 

ʚʨʘʟʣʠʚʽ ʝʢʦʩʠʩʪʝʤʠ. 

2. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʚʽʜʦʤʯʦʾ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʣʶʯʦʚʽ ʩʫʙôʻʢʪʠ 

ʤʦʥʽʪʦʨʠʥʛʫ (ʃʴʚʽʚʩʴʢʠʡ ʎɻʄ, ʃʆɺɸ, ɼʉʅʉ ʪʘ ʽʥ.) ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ 

ʘʚʪʦʥʦʤʥʽ ʣʘʥʢʠ ʟ ʚʣʘʩʥʠʤʠ ʟʘʢʨʠʪʠʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʟʙʦʨʫ ʪʘ ʘʨʭʽʚʘʮʽʾ ʜʘʥʠʭ. 

ʎʝ ʩʪʚʦʨʶʻ ʩʠʪʫʘʮʽʶ «ʚʽʜʦʤʯʦʛʦ ʽʟʦʣʷʮʽʦʥʽʟʤʫ», ʜʝ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʛʦ 

ʨʝʛʣʘʤʝʥʪʫ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʫʙʣʶʚʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʢʦʥʪʨʦʣʶ ʥʘ ʧʝʨʠʬʝʨʽʡʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

3. ɺʠʷʚʣʝʥʦ ʢʨʠʪʠʯʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʫʥʽʬʽʢʦʚʘʥʠʭ ɯʊ-ʨʽʰʝʥʴ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʪʘ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɼʦʚʝʜʝʥʦ, ʱʦ ʨʦʟʧʦʨʦʰʝʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ 

ʥʘ ʨʽʟʥʠʭ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤʘʭ ï ʚʽʜ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʥʣʘʡʥ-ʢʘʨʪ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʩʪʽʚ ʜʦ ʩʪʘʪʠʯʥʠʭ ʪʝʢʩʪʦʚʠʭ ʟʚʽʪʽʚ ʪʘ PDF-ʬʘʡʣʽʚ ʥʘ 

ʦʬʽʮʽʡʥʠʭ ʩʘʡʪʘʭ ï ʢʨʠʪʠʯʥʦ ʟʥʠʞʫʻ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ. ɸʥʘʣʽʟ 

ʥʘʷʚʥʠʭ ʚʝʙʨʝʩʫʨʩʽʚ ʧʽʜʪʚʝʨʜʠʚ ʥʘʷʚʥʽʩʪʴ «ʮʠʬʨʦʚʦʛʦ ʙʘʨôʻʨʘ»: ʜʘʥʽ 

ʧʦʜʘʶʪʴʩʷ ʫ ʬʦʨʤʘʪʘʭ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʨʦʩ-
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ʘʥʘʣʽʟ, ʧʦʨʽʚʥʷʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʭ ʨʷʜʽʚ ʪʘ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʚʠʢʠʜʘʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

4. ʆʮʽʥʝʥʦ ʩʪʘʥ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʜʽʶʯʦʾ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʘʪʤʦʩʬʝʨʥʠʤ ʧʦʚʽʪʨʷʤ. ʉʪʘʥʦʤ ʥʘ 2026 ʨʽʢ ʤʝʨʝʞʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 6 ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ (1 ʨʝʬʝʨʝʥʪʥʠʡ ʫ ʤ. ʐʝʧʪʠʮʴʢʠʡ 

ʪʘ 5 ʽʥʜʠʢʘʪʠʚʥʠʭ ʫ ʩʪʨʘʪʝʛʽʯʥʠʭ ʚʫʟʣʘʭ ʦʙʣʘʩʪʽ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʧʨʠ ʾʭ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʜʦʩʢʦʥʘʣʽʩʪʴ, ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʣʠʰʝ ʪʦʯʢʦʚʫ ʢʘʨʪʠʥʫ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʏʝʨʝʟ ʩʢʣʘʜʥʠʡ ʨʝʣʴʻʬ ʨʝʛʽʦʥʫ ʜʘʥʽ ʮʠʭ ʧʦʩʪʽʚ ʥʝ ʤʦʞʫʪʴ 

ʚʚʘʞʘʪʠʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ ʜʣʷ ʚʩʽʻʾ ʦʙʣʘʩʪʽ ʙʝʟ ʽʥʪʝʛʨʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʨʦʟʩʽʶʚʘʥʥʷ, ʱʦ ʥʘʨʘʟʽ ʻ «ʩʣʘʙʢʦʶ ʣʘʥʢʦʶ» ʚ ʩʠʩʪʝʤʽ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

5. ɼʦʚʝʜʝʥʦ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʽʩʥʫʶʯʠʭ ʧʨʦʪʦʢʦʣʽʚ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʚʠʧʘʜʢʠ 

ʢʨʠʪʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʽʶʯʘ ʤʦʜʝʣʴ ʧʨʘʮʶʻ ʟʘ 

ʧʨʠʥʮʠʧʦʤ «ʬʽʢʩʘʮʽʾ ʟʙʠʪʢʽʚ», ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. ɺʽʜʩʫʪʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʧʨʦʛʥʦʟʘʤʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ (ʅʄʋ) ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ ʧʝʨʝʭʽʜ ʜʦ ʤʦʜʝʣʽ ʦʧʝʨʘʪʠʚʥʦʾ ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʧʝʨʽʦʜʠ ʨʠʟʠʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. 

6. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʟʘʣʝʞʥʦʾ ʝʢʩʧʝʨʪʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʧʨʘʚʦʚʠʭ 

ʩʧʦʨʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʬʘʢʪʠʯʥʽ ʮʠʬʨʦʚʽ ʜʘʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʶʪʴ ʬʘʭʦʚʦʛʦ ʥʘʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ. ʅʝʟʘʣʝʞʥʠʡ ʝʢʩʧʝʨʪʥʠʡ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʘʣʽʟʽ ʤʝʪʝʦʫʤʦʚ, ʩʧʝʮʠʬʽʢʠ 

ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ ʪʘ ʤʝʜʠʢʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʤʘʻ ʩʪʘʪʠ ʶʨʠʜʠʯʥʦ 

ʟʥʘʯʫʱʦʶ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʞʠʪʪʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ. 

7. ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʥʘʫʢʦʚʦ ʘʨʛʫʤʝʥʪʫʚʘʥʦ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ 

ʦʧʝʨʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 10-ʩʪʫʧʝʥʝʚʘ 

ʤʦʜʝʣʴ ʪʨʘʥʩʬʦʨʤʫʻ ʤʦʥʽʪʦʨʠʥʛ ʫ ʟʘʤʢʥʝʥʠʡ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʮʠʢʣ: ʚʽʜ 
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ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫ ʅʄʋ ʪʘ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʤʽʩʪʘʭ ʪʘ ʧʫʙʣʽʯʥʦʛʦ 

ʦʧʨʠʣʶʜʥʝʥʥʷ ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʜʘʥʠʭ. ɸʣʛʦʨʠʪʤ ʟʘʙʝʟʧʝʯʫʻ ʯʽʪʢʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘ, ʱʦ ʥʽʚʝʣʶʻ ʨʠʟʠʢʠ ʟʘʪʨʠʤʦʢ ʫ 

ʧʨʠʡʥʷʪʪʽ ʙʝʟʧʝʢʦʚʠʭ ʨʽʰʝʥʴ. 

8. ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʪʘ ʘʥʘʣʽʟʫ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʧʪʠʤʘʣʴʥʫ ʩʭʝʤʫ ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʠʭ ʧʦʩʪʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ 

ʤʝʨʝʞʽ ʚ ʥʘʧʨʷʤʢʫ ʟʦʥ ʥʘʡʙʽʣʴʰʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʪʘ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ 

ʚʧʣʠʚʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʭʝʤʘ ʚʢʣʶʯʘʻ ʜʦʜʘʪʢʦʚʽ ʩʪʘʮʽʦʥʘʨʥʽ ʧʫʥʢʪʠ ʫ 

ʚʫʟʣʦʚʠʭ ʮʝʥʪʨʘʭ ʘʛʣʦʤʝʨʘʮʽʡ ʪʘ ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʤʦʙʽʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, 

ʱʦ ʜʽʶʪʴ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʾʟʜʫ ʚ ʟʦʥʠ ʩʢʘʨʛ ʥʘʩʝʣʝʥʥʷ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʟʘʢʨʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʦʛʘʣʠʥʠ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʢʘʨʢʘʩ ʨʝʛʽʦʥʫ. 

9. ɺʠʟʥʘʯʝʥʦ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ 

ʧʝʨʽʦʜ 2026ï2030 ʨʦʢʽʚ. ʂʣʶʯʦʚʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ ʚʠʟʥʘʯʝʥʦ: ʪʝʭʥʽʯʥʝ 

ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʦʩʪʽʚ ʜʦ ʨʽʚʥʷ ʨʝʬʝʨʝʥʪʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ɭʉ; 

ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʭʦʚʠʱʘ ʝʢʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʟ ʚʽʜʢʨʠʪʠʤ API; 

ʪʘ ʽʤʧʣʝʤʝʥʪʘʮʽʶ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʧʣʘʥʽʚ ʜʽʡ (STAP) ʷʢ ʤʝʭʘʥʽʟʤʫ 

ʥʝʛʘʡʥʦʛʦ ʟʥʠʞʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʚ ʧʝʨʽʦʜʠ ʟʘʛʨʦʟʠ ʟʜʦʨʦʚôʶ 

ʥʘʩʝʣʝʥʥʷ. 
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ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ,  

ʤ. ʐʝʧʪʠʮʴʢʠʡ, ʚʫʣ. 

ʂʦʨʦʣʴʦʚʘ, 11 

(ʪʝʨʠʪʦʨʽʷ ʛʽʤʥʘʟʽʾ 

ˉ3 ʐʝʧʪʠʮʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠ), 

ʢʦʦʨʜʠʥʘʪʠ: 

ʐ ï 50.401091,24; 

ɼ ï 24.252374 

ɼʝʧʘʨʪʘʤʝʥʪ 

ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ 

ʦʙʣʜʝʨʞ-

ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

28.05.2025 1. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

2. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

3. ʆʟʦʥ (ʆ3) 

4. ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

5. ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

6. ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

*7. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ1) 

*8. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ4) 

ʌʽʢʩʦʚʘʥʠʡ 

ʧʦʩʪʽʡʥʦ 24/7 

ɼʉʊʋ ɽN 12341:2018 

ɼʉʊʋ ɽN 12341:2018 

ɼʉʊʋ ɽN 14625:2016 

ɼʉʊʋ ɽN 14211:2018 

ɼʉʊʋ ɽN 14212:2018 

ɼʉʊʋ ɽN 14626:2018 

ɼʉʊʋ ɽN 12341:2018 

ɼʉʊʋ ɽN 14211:2018 

 

 

ʉʝʨʪʠʬʽʢʘʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜ 

18.04.2025  

ˉUA.TR.001  

12 47-25 

ɼʝʨʞʘʚʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

çɺʩʝʫʢʨʘʾʥʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ 

ʥʘʫʢʦʚʦ-

ʚʠʨʦʙʥʠʯʠʡ ʮʝʥʪʨ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʤʝʪʨʦʣʦʛʽʾ, 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ 

ʟʘʭʠʩʪʫ ʧʨʘʚ 

ʩʧʦʞʠʚʘʯʽʚè (ɼʇ 

çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè) 

ʆʙʣʘʜʥʘʥʥʷ 

ʧʦʚʽʨʷʻʪʴʩʷ 

ʱʦʨʽʯʥʦ ʚ ɼʇ 

çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè 

ʂʘʣʽʙʨʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ 

ʱʦʢʚʘʨʪʘʣʴʥʦ 
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ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʫʥʢʪʫ (ʘʜʨʝʩʘ, 

ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ)/  

ʘʙʦ ʤʘʨʰʨʫʪʠ ï ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʫ/ 

ʩʫʙôʻʢʪʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ɼʘʪʘ 

ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʈʝʞʠʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ (ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘ- 

ʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ) 

ɼʘʥʽ ʱʦʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʽʨʢʠ 

ɯʥʜʠʢʘʪʠʚʥʽ ʧʫʥʢʪʠ 

ˉUA1-13-01-3-2 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

(ʪʨʘʥʩʧʦʨʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ/ 

ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ) 

80311, ʃʴʚʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ, ʃʴʚʽʚʩʴʢʠʡ 

ʨʘʡʦʥ, ʈʘʚʘ-ʈʫʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ,  

ʩ. ʐʘʙʝʣʴʥʷ, ʚʫʣ. 

ʄʦʨʽʥʘ, 38 

(ʪʝʨʠʪʦʨʽʷ 

ʃʴʚʽʚʩʴʢʦʛʦ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʮʝʥʪʨʫ ʟ 

ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ 

ɼʉʅʉ ʋʢʨʘʾʥʠ), 

ʢʦʦʨʜʠʥʘʪʠ:  

ʐ ï 50.24201; 

ɼ ï 23.62726 
 

ɼʝʧʘʨʪʘʤʝʥʪ 

ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ 

ʦʙʣʜʝʨʞ-

ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

23.08.2024 1. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

2. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

3. ʆʟʦʥ (ʆ3) 

4. ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

5. ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

6. ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

*7. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ1) 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

ʧʦʩʪʽʡʥʦ 24/7 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ɼʉʊʋ  

EN 61326-1:2016 

(EN 61326-1:2013, IDT) 

 

ʉʝʨʪʠʬʽʢʘʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜ 

08.08.2024 

ˉUA.TR.001 11-22 

Rev. 1 

(UA.TR.001  

12 75-24 

ɼʝʨʞʘʚʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

çɺʩʝʫʢʨʘʾʥʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ 

ʥʘʫʢʦʚʦ-

ʚʠʨʦʙʥʠʯʠʡ ʮʝʥʪʨ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʤʝʪʨʦʣʦʛʽʾ, 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ 

ʟʘʭʠʩʪʫ ʧʨʘʚ 

ʩʧʦʞʠʚʘʯʽʚè                                              

(ɼʇ çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè) 

 

ʆʙʣʘʜʥʘʥʥʷ 

ʧʦʚʽʨʷʻʪʴʩʷ 

ʱʦʨʽʯʥʦ ʚ ɼʇ 

çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè 

ˉUA1-13-02-3-2 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

ɼʝʧʘʨʪʘʤʝʥʪ 

ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ 

23.08.2024 1. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

2. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

3. ʆʟʦʥ (ʆ3) 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

ʧʦʩʪʽʡʥʦ 24/7 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ɼʉʊʋ  

EN 61326-1:2016 

(EN 61326-1:2013, IDT) 

ʉʝʨʪʠʬʽʢʘʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜ 

08.08.2024 

ʆʙʣʘʜʥʘʥʥʷ 

ʧʦʚʽʨʷʻʪʴʩʷ 

ʱʦʨʽʯʥʦ ʚ ɼʇ 



220 
 

ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʫʥʢʪʫ (ʘʜʨʝʩʘ, 

ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ)/  

ʘʙʦ ʤʘʨʰʨʫʪʠ ï ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʫ/ 

ʩʫʙôʻʢʪʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ɼʘʪʘ 

ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʈʝʞʠʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ (ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘ- 

ʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ) 

ɼʘʥʽ ʱʦʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʽʨʢʠ 

(ʪʨʘʥʩʧʦʨʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ) 

81130, ʃʴʚʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ, ʃʴʚʽʚʩʴʢʠʡ 

ʨʘʡʦʥ, ʉʦʢʽʣʴʥʠʮʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ,  

ʩ. ʉʦʢʽʣʴʥʠʢʠ,  

ʚʫʣ. ɿʫʙʨʽʚʩʴʢʘ, 27 

(ʪʝʨʠʪʦʨʽʷ ʊʎ 

çɽʧʽʮʝʥʪʨè), 

ʢʦʦʨʜʠʥʘʪʠ:  

ʐ ï 49.77074; 

ɼ ï 24.00267 
 

ʨʝʩʫʨʩʽʚ 

ʦʙʣʜʝʨʞ-

ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

4. ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

5. ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

6. ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

*7. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ1) 

 ˉUA.TR.001 11-22 

Rev. 1 

(UA.TR.001  

12 75-24 

ɼʝʨʞʘʚʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

çɺʩʝʫʢʨʘʾʥʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ 

ʥʘʫʢʦʚʦ-

ʚʠʨʦʙʥʠʯʠʡ ʮʝʥʪʨ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʤʝʪʨʦʣʦʛʽʾ, 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ 

ʟʘʭʠʩʪʫ ʧʨʘʚ 

ʩʧʦʞʠʚʘʯʽʚè                                              

(ɼʇ çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè) 

 

çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè 

ˉUA1-13-03-2-2 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

(ʤʽʩʴʢʠʡ ʬʦʥʦʚʠʡ) 

82400, ʃʴʚʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ, ʉʪʨʠʡʩʴʢʠʡ 

ʨʘʡʦʥ, ʉʪʨʠʡʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ɼʝʧʘʨʪʘʤʝʥʪ 

ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ 

ʦʙʣʜʝʨʞ-

ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

23.08.2024 1. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

2. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

3. ʆʟʦʥ (ʆ3) 

4. ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

5. ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

6. ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

*7. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ1) 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

ʧʦʩʪʽʡʥʦ 24/7 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ɼʉʊʋ  

EN 61326-1:2016 

(EN 61326-1:2013, IDT) 

 

ʉʝʨʪʠʬʽʢʘʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜ 

08.08.2024 

ˉUA.TR.001 11-22 

Rev. 1 

(UA.TR.001  

12 75-24 

ɼʝʨʞʘʚʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʆʙʣʘʜʥʘʥʥʷ 

ʧʦʚʽʨʷʻʪʴʩʷ 

ʱʦʨʽʯʥʦ ʚ ɼʇ 

çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè 
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ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʫʥʢʪʫ (ʘʜʨʝʩʘ, 

ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ)/  

ʘʙʦ ʤʘʨʰʨʫʪʠ ï ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʫ/ 

ʩʫʙôʻʢʪʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ɼʘʪʘ 

ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʈʝʞʠʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ (ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘ- 

ʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ) 

ɼʘʥʽ ʱʦʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʽʨʢʠ 

ʛʨʦʤʘʜʘ, ʤ. ʉʪʨʠʡ, 

ʚʫʣ. ʆ. ɹʘʩʘʨʘʙ, 15, 

ʪʝʨʠʪʦʨʽʷ ɺʇ 

çʃʽʢʘʨʥʷ 

ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷè ʂʅʇ 

çʊʄʆ çʉʄʆʃè, 

ʢʦʦʨʜʠʥʘʪʠ: 

ʐ ï 49.26730; 

ɼ ï 23.87354 
 

çɺʩʝʫʢʨʘʾʥʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ 

ʥʘʫʢʦʚʦ-

ʚʠʨʦʙʥʠʯʠʡ ʮʝʥʪʨ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʤʝʪʨʦʣʦʛʽʾ, 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ 

ʟʘʭʠʩʪʫ ʧʨʘʚ 

ʩʧʦʞʠʚʘʯʽʚè                                              

(ɼʇ çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè) 

ˉUA1-13-04-1-2 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

(ʧʨʦʤʠʩʣʦʚʠʡ) 

82300, ʃʴʚʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ, 

ɼʨʦʛʦʙʠʮʴʢʠʡ 

ʨʘʡʦʥ, ɹʦʨʠʩʣʘʚʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ,  

ʤ. ɹʦʨʠʩʣʘʚ,  

ʚʫʣ. ʊ. ʐʝʚʯʝʥʢʘ, 42 

(ʪʝʨʠʪʦʨʽʷ 

ɹʦʨʠʩʣʘʚʩʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠ), 

ʢʦʦʨʜʠʥʘʪʠ:  

ɼʝʧʘʨʪʘʤʝʥʪ 

ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ 

ʦʙʣʜʝʨʞ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

23.08.2024 1. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

2. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

3. ʆʟʦʥ (ʆ3) 

4. ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

5. ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

6. ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO). 

*7. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ1) 

*8. ɺʫʛʣʝʚʦʜʥʽ (COV)  

 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

ʧʦʩʪʽʡʥʦ 24/7 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ɼʉʊʋ  

EN 61326-1:2016 

(EN 61326-1:2013, IDT) 

 

ʉʝʨʪʠʬʽʢʘʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜ 

08.08.2024 

ˉUA.TR.001 11-22 

Rev. 1 

(UA.TR.001  

12 75-24 

ɼʝʨʞʘʚʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

çɺʩʝʫʢʨʘʾʥʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ 

ʥʘʫʢʦʚʦ-

ʚʠʨʦʙʥʠʯʠʡ ʮʝʥʪʨ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʤʝʪʨʦʣʦʛʽʾ, 

ʆʙʣʘʜʥʘʥʥʷ 

ʧʦʚʽʨʷʻʪʴʩʷ 

ʱʦʨʽʯʥʦ ʚ ɼʇ 

çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè 
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ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʫʥʢʪʫ (ʘʜʨʝʩʘ, 

ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ)/  

ʘʙʦ ʤʘʨʰʨʫʪʠ ï ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʫ/ 

ʩʫʙôʻʢʪʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ɼʘʪʘ 

ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʈʝʞʠʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ (ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘ- 

ʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ) 

ɼʘʥʽ ʱʦʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʽʨʢʠ 

ʐ ï 49.28268; 

ɼ ï 23.41197 
 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ 

ʟʘʭʠʩʪʫ ʧʨʘʚ 

ʩʧʦʞʠʚʘʯʽʚè                                              

(ɼʇ çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè) 

ˉUA1-13-05-1-2 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

(ʧʨʦʤʠʩʣʦʚʠʡ) 

80411, ʃʴʚʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ, 

ʐʝʧʪʠʮʴʢʠʡ ʨʘʡʦʥ, 

ɼʦʙʨʦʪʚʽʨʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ, ʩʝʣʠʱʝ 

ɼʦʙʨʦʪʚʽʨ, ʧʦ ʚʫʣ. ɯ. 

ʌʨʘʥʢʘ, 14 

(ʝʣʝʢʪʨʠʯʥʘ ʦʧʦʨʘ 

ʙʽʣʷ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʥʘʧʨʦʪʠ 

ʎʅɸʇʫ), 

ʢʦʦʨʜʠʥʘʪʠ:  

ʐ ï 50.2075624,24;  

ɼ ï 24.3845536 
 

 

ɼʝʧʘʨʪʘʤʝʥʪ 

ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ 

ʦʙʣʜʝʨʞ-

ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

28.05.2025 1. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

2. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

3. ʆʟʦʥ (ʆ3) 

4. ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

5. ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

6. ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

*7. ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ1) 

ɯʥʜʠʢʘʪʠʚʥʠʡ 

ʧʦʩʪʽʡʥʦ 24/7 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ɼʉʊʋ  

EN 61326-1:2016 

(EN 61326-1:2013, IDT) 

 

ʉʝʨʪʠʬʽʢʘʪʠ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʽʜ 

02.05.2025 

ˉUA/12-

01/250502/2060 ʪʘ 

ʚʽʜ 05.05.2025 

ˉUA/37/250506/00

0785 ɼʝʨʞʘʚʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

çɺʩʝʫʢʨʘʾʥʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ 

ʥʘʫʢʦʚʦ-

ʚʠʨʦʙʥʠʯʠʡ ʮʝʥʪʨ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʤʝʪʨʦʣʦʛʽʾ, 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ 

ʟʘʭʠʩʪʫ ʧʨʘʚ 

ʩʧʦʞʠʚʘʯʽʚè (ɼʇ 

çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè) 

ʆʙʣʘʜʥʘʥʥʷ 

ʧʦʚʽʨʷʻʪʴʩʷ 

ʱʦʨʽʯʥʦ ʚ ɼʇ 

çʋʢʨʤʝʪʨʪʝʩ-

ʪʝʩʪʩʪʘʥʜʘʨʪè 

*ɿʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʷʢʽ ʥʝ ʚʢʣʶʯʝʥʽ ʜʦ ʇʦʨʷʜʢʫ 
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ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʫʥʢʪʫ (ʘʜʨʝʩʘ, 

ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ)/  

ʘʙʦ ʤʘʨʰʨʫʪʠ ï ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʫ/ 

ʩʫʙôʻʢʪʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ɼʘʪʘ 

ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʈʝʞʠʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ (ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘ- 

ʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ) 

ɼʘʥʽ ʱʦʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʽʨʢʠ 

ʇʝʨʝʩʫʚʥʽ ʧʫʥʢʪʠ (ʧʽʜʬʘʢʝʣʴʥʽ ʪʦʯʢʠ ʚʽʜʙʦʨʫ ʧʨʦʙ) 

ʄʘʨʰʨʫʪʠ: 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ɼʨʦʛʦʙʠʮʴʢʠʡ ʨʘʡʦʥ, 

ɹʦʨʠʩʣʘʚʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ,  

ʤ. ɹʦʨʠʩʣʘʚ,  

ʚʫʣ. ʏʦʨʥʦʚʦʣʘ, 12 

(ʪʝʨʠʪʦʨʽʷ ʞʠʪʣʦʚʦʾ 

ʪʘ ʛʨʦʤʘʜʩʴʢʦʾ 

ʟʘʙʫʜʦʚʠ ʚ ʟʦʥʽ 

ʚʧʣʠʚʫ ʤʽʩʮʴ ʚʠʭʦʜʫ 

ʥʘʬʪʠ ʥʘ ʧʦʚʝʨʭʥʶ) 

ɼʝʨʞʘʚʥʘ 

ʫʩʪʘʥʦʚʘ 

çʃʴʚʽʚʩʴʢʠʡ 

ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 

ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʚʦʨʦʙ 

ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠè 

ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠè 

ISO/IEC 

17025: 

2017  

ʇʠʣ 1 ʨʘʟʠ ʚ 

ʢʚʘʨʪʘʣ 

ɼʉʊʋ EN 12341:2018 ʇʨʠʣʘʜʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʦ 

ʟʘʚʦʜʦʤ-

ʚʠʨʦʙʥʠʢʦʤ. 

ʇʘʩʧʦʨʪ ʧʨʠʣʘʜʫ ʻ 

ʚ ʥʘʷʚʥʦʩʪʽ 

ʇʨʠʣʘʜʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ʤʝʪʨʦʣʦʛʽʷè, 

ʜʝ ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14211:2018  

ɼʽʦʢʩʠʜ ʩʽʨʢʠ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14212:2018   

ʆʢʩʠʜ ʚʫʛʣʝʮʶ ɼʉʊʋ EN 12626:2018 

ʆʟʦʥ ɼʉʊʋ EN 12625:2018 

ɻʘʩ (ʢʝʨʦʩʠʥ 

/ʚʫʛʣʝʚʦʜʥʽ) 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ 

ʄʘʨʰʨʫʪʠ: 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ʐʝʧʪʠʮʴʢʠʡ ʨʘʡʦʥ, 

ɼʦʙʨʦʪʚʽʨʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ, 

ʩ. ʉʪʘʨʠʡ ɼʦʙʨʦʪʚʽʨ,  

ɼʝʨʞʘʚʥʘ 

ʫʩʪʘʥʦʚʘ 

çʃʴʚʽʚʩʴʢʠʡ 

ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 

ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʚʦʨʦʙ 

ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ 

ISO/IEC 

17025: 

2017 

ʇʠʣ 4 ʨʘʟʠ ʚ ʨʽʢ ɼʉʊʋ EN 12341:2018 ʇʨʠʣʘʜʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʦ 

ʟʘʚʦʜʦʤ-

ʚʠʨʦʙʥʠʢʦʤ. 

ʇʘʩʧʦʨʪ ʧʨʠʣʘʜʫ ʻ 

ʚ ʥʘʷʚʥʦʩʪʽ 

ʇʨʠʣʘʜʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ʤʝʪʨʦʣʦʛʽʷè, 

ʜʝ ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14211:2018  

ɼʽʦʢʩʠʜ ʩʽʨʢʠ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14212:2018   

ʆʢʩʠʜ ʚʫʛʣʝʮʶ ɼʉʊʋ EN 12626:2018 

ʆʟʦʥ ɼʉʊʋ EN 12625:2018 
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ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʫʥʢʪʫ (ʘʜʨʝʩʘ, 

ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ)/  

ʘʙʦ ʤʘʨʰʨʫʪʠ ï ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʫ/ 

ʩʫʙôʻʢʪʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ɼʘʪʘ 

ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʈʝʞʠʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ (ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘ- 

ʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ) 

ɼʘʥʽ ʱʦʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʽʨʢʠ 

ʚʫʣ. ɯ. ʌʨʘʥʢʘ, 122 

(ʞʠʪʣʦʚʘ ʟʘʙʫʜʦʚʘ ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ɼʊɽʂ  

çɿʘʭʽʜʝʥʝʨʛʦè (ɺʇ 

çɼʦʙʨʦʪʚʽʨʩʴʢʘ 

ʊɽʉè) 

ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠè  

ʄʘʨʰʨʫʪʠ: 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ʉʪʨʠʡʩʴʢʠʡ ʨʘʡʦʥ, 

ʅʦʚʦʨʦʟʜʽʣʴʩʴʢʘ  

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ, ʤ. ʅʦʚʠʡ 

ʈʦʟʜʽʣ,  

ʚʫʣ. ʄ. 

ɻʨʫʰʝʚʩʴʢʦʛʦ, 37 

(ʞʠʪʣʦʚʘ ʟʘʙʫʜʦʚʘ ʚ 

ʟʦʥʽ ʚʧʣʠʚʫ ʊʟʆɺ 

çʅʘʬʪʦʛʘʟ ʪʝʧʣʦè 

(ʅʦʚʦʨʦʟʜʽʣʴʩʴʢʘ 

ʊɽʉ) 

 ISO/IEC 

17025: 

2017 

ʇʠʣ 4 ʨʘʟʠ ʚ ʨʽʢ ɼʉʊʋ EN 12341:2018   

ɼʽʦʢʩʠʜ ʘʟʦʪʫ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14211:2018  

ɼʽʦʢʩʠʜ ʩʽʨʢʠ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14212:2018   

ʆʢʩʠʜ ʚʫʛʣʝʮʶ ɼʉʊʋ EN 12626:2018 

ʆʟʦʥ ɼʉʊʋ EN 12625:2018 

ʄʘʨʰʨʫʪʠ: 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ɼʨʦʛʦʙʠʮʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ,  

ɼʝʨʞʘʚʥʘ 

ʫʩʪʘʥʦʚʘ 

çʃʴʚʽʚʩʴʢʠʡ 

ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 

ʢʦʥʪʨʦʣʶ ʪʘ 

ISO/IEC 

17025: 

2017 

ʇʠʣ 4 ʨʘʟʠ ʚ ʨʽʢ ɼʉʊʋ EN 12341:2018 ʇʨʠʣʘʜʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʦ 

ʟʘʚʦʜʦʤ-

ʚʠʨʦʙʥʠʢʦʤ. 

ʇʨʠʣʘʜʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ɼʽʦʢʩʠʜ ʘʟʦʪʫ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14211:2018  

ɼʽʦʢʩʠʜ ʩʽʨʢʠ ɻʆʉʊ  17.2.3.01-86 
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ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʫʥʢʪʫ (ʘʜʨʝʩʘ, 

ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ)/  

ʘʙʦ ʤʘʨʰʨʫʪʠ ï ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʫ/ 

ʩʫʙôʻʢʪʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ɼʘʪʘ 

ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʈʝʞʠʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ (ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘ- 

ʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ) 

ɼʘʥʽ ʱʦʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʽʨʢʠ 

ʤ. ɼʨʦʛʦʙʠʯ,  

ʚʫʣ. ʉʪʨʠʡʩʴʢʘ, 24  

(ʉʐ ˉ4)  

(ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʘʚʪʦʪʨʘʩʠ) 

ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʚʦʨʦʙ 

ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠè 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14212:2018   

ʇʘʩʧʦʨʪ ʧʨʠʣʘʜʫ ʻ 

ʚ ʥʘʷʚʥʦʩʪʽ 

ʤʝʪʨʦʣʦʛʽʷè, 

ʜʝ ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

1 ʨʘʟ ʚ ʨʽʢ 
ʆʢʩʠʜ ʚʫʛʣʝʮʶ ɼʉʊʋ EN 12626:2018 

ʆʟʦʥ ɼʉʊʋ EN 12625:2018 

ʄʘʨʰʨʫʪʠ: 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ʉʪʨʠʡʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ,  

ʤ. ʉʪʨʠʡ ʚʫʣ. 

ʐʝʚʯʝʥʢʘ, 68  

(ʉʐˉ2)  

(ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʘʚʪʦʪʨʘʩʠ) 

 ISO/IEC 

17025: 

2017 

ʇʠʣ  ɼʉʊʋ EN 12341:2018   

ɼʽʦʢʩʠʜ ʘʟʦʪʫ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14211:2018  

ɼʽʦʢʩʠʜ ʩʽʨʢʠ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14212:2018   

ʆʢʩʠʜ ʚʫʛʣʝʮʶ ɼʉʊʋ EN 12626:2018 

ʆʟʦʥ ɼʉʊʋ EN 12625:2018 

ʄʘʨʰʨʫʪʠ: 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ʐʝʧʪʠʮʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ 

ʛʨʦʤʘʜʘ,  

ʤ. ʐʝʧʪʠʮʴʢʠʡ 

ʧʝʨʝʭʨʝʩʪʦʢ  

ʚʫʣ. ʉʦʢʘʣʴʩʴʢʘ ï 

ʉʪʫʩʘ  

ɼʝʨʞʘʚʥʘ 

ʫʩʪʘʥʦʚʘ 

çʃʴʚʽʚʩʴʢʠʡ 

ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 

ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʚʦʨʦʙ 

ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ 

ISO/IEC 

17025: 

2017 

ʇʠʣ 4 ʨʘʟʠ ʚ ʨʽʢ ɼʉʊʋ EN 12341:2018 ʇʨʠʣʘʜʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʦ 

ʟʘʚʦʜʦʤ-

ʚʠʨʦʙʥʠʢʦʤ. 

ʇʘʩʧʦʨʪ ʧʨʠʣʘʜʫ ʻ 

ʚ ʥʘʷʚʥʦʩʪʽ 

ʇʨʠʣʘʜʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ʤʝʪʨʦʣʦʛʽʷè, 

ʜʝ ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

1 ʨʘʟ ʚ ʨʽʢ 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14211:2018  

ɼʽʦʢʩʠʜ ʩʽʨʢʠ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14212:2018   

ʆʢʩʠʜ ʚʫʛʣʝʮʶ ɼʉʊʋ EN 12626:2018 

ʆʟʦʥ ɼʉʊʋ EN 12625:2018 
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ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʫʥʢʪʫ (ʘʜʨʝʩʘ, 

ʛʝʦʛʨʘʬʽʯʥʽ 

ʢʦʦʨʜʠʥʘʪʠ)/  

ʘʙʦ ʤʘʨʰʨʫʪʠ ï ʪʦʯʢʠ 

ʚʽʜʙʦʨʫ 

ʇʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʦʨʛʘʥʫ/ 

ʩʫʙôʻʢʪʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ɼʘʪʘ 

ʚʚʝʜʝʥʥʷ ʚ 

ʝʢʩʧʣʫʘ-

ʪʘʮʽʶ 

ʇʝʨʝʣʽʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʈʝʞʠʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  

ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʠʣʘʜʽʚ (ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʘ 

ʥʘʧʽʚʘʚʪʦʤʘ- 

ʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ) 

ɼʘʥʽ ʱʦʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʧʦʚʽʨʢʠ 

(ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʘʚʪʦʪʨʘʩʠ) 

ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠè 

ɯʥʰʽ ʧʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʇʫʥʢʪ ˉ1 

(ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʪʨʘʥʩʢʦʨʜʦʥʥʠʤ 

ʧʝʨʝʥʦʩʦʤ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ) 

ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ʃʴʚʽʚʩʴʢʠʡ ʨʘʡʦʥ, 

ʈʘʚʘ-ʈʫʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, 

ʩ. ʐʘʙʝʣʴʥʷ, 

ʚʫʣ. ʄʦʨʽʥʘ, 38, 

ʐ ï 50015/; 

ɼ ï 23038/ 

 

ʃʴʚʽʚʩʴʢʠʡ 

ʨʝʛʽʦʥʘʣʴʥʠʡ 

ʮʝʥʪʨ ʟ ʛʽʜʨʦ-

ʤʝʪʝʦʨʦʣʦʛʽʾ 

ɼʉʅʉ ʋʢʨʘʾʥʠ, 

ʄɺʉ 

1985 ɼʽʦʢʩʠʜ ʘʟʦʪʫ ʉʫʤʘʨʥʘ 

ʩʝʨʝʜʥʴʦ-

ʤʽʩʷʯʥʘ 

ʧʨʦʙʘ 

(ʚʽʜʙʠʨʘʻʪʴʩʷ 

5 ʨʘʟ ʥʘ ʜʦʙʫ 

ʧʦ 20 ʭʚ. ʟ 

7.45 ʧʦ 21.00, 

ʟʘʛʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ 100 

ʭʚ. ʧʦ ʢʦʞʥʽʡ 

ʨʝʯʦʚʠʥʽ). 

ʇʨʦʙʠ ʘʥʘʣʽʟʫʻ 

ɺʦʣʠʥʩʴʢʠʡ 

ʎɻʄ ɼʉʅʉ 

ʋʢʨʘʾʥʠ 

ʱʦʪʠʞʥʝʚʦ ʽ 

ʨʘʟ ʚ ʤʽʩʷʮʴ  

ʥʘʧʨʘʚʣʷʻ ʜʘʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʜʦ ʃʴʚʽʚʩʴʢʦʛʦ 

ʈʎɻʄ 

ɻʆʉʊ   

17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14211:2018 

ʇʨʠʣʘʜ 

ʩʝʨʪʠʬʽʢʦʚʘʥʦ 

ʟʘʚʦʜʦʤ-

ʚʠʨʦʙʥʠʢʦʤ. 

ʇʘʩʧʦʨʪ ʧʨʠʣʘʜʫ ʻ 

ʚ ʥʘʷʚʥʦʩʪʽ ʫ  

ʤ. ʃʫʮʴʢ 

ʈʦʪʘʤʝʪʨʠ 

ʫʩʪʘʥʦʚʢʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ʤʝʪʨʦʣʦʛʽʷè, ʜʝ 

ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ ɻʆʉʊ  17.2.3.01-86 

ʈɼ 52.04.186-89 

ɼʉʊʋ EN 14212:2018 
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ɼʆɼɸʊʆʂ ɹ 

ʃʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ 
 

ʇʝʨʝʣʽʢ ʣʘʙʦʨʘʪʦʨʽʡ, ʟʘʜʽʷʥʠʭ ʫ ʧʨʦʚʝʜʝʥʥʽ ʤʦʥʽʪʦʨʠʥʛʫ 

 

 ̄

ʟ\ʧ 

ʖʨʠʜʠʯʥʠʡ 

ʩʪʘʪʫʩ, ʬʦʨʤʘ 

ʚʣʘʩʥʦʩʪʽ, ʚʽʜʦʤʯʘ 

ʧʨʠʥʘʣʝʞʥʽʩʪʴ/ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʧʨʘ-

ʮʽʚʥʠ

ʢʽʚ 

ʇʝʨʝʣʽʢ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʽʚ 

ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ 

ʇʝʨʝʣʽʢʠ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ 

ʧʨʦʙʘʭ 

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʇʨʦʮʝʜʫʨʘ 

ʚʝʨʠʬʽʢʘʮʽʾ 

ʜʘʥʠʭ 

ʃʘʙʦʨʘʪʦʨʽʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʃʴʚʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ,  

ʘʜʨʝʩʘ: ʚʫʣ. ɻʝʥʝʨʘʣʘ ʏʫʧʨʠʥʢʠ, 58, çɸè, ʤ. ʃʴʚʽʚ, 79057 

1 ʃʴʚʽʚʩʴʢʠʡ 

ʨʝʛʽʦʥʘʣʴʥʠʡ 

ʮʝʥʪʨ ʟ 

ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ 

ɼʉʅʉ ʋʢʨʘʾʥʠ, 

ʄɺʉ 

7 ʋʩʪʘʥʦʚʢʘ ʘʩʧʽʨʘʮʽʡʥʘ 2-ʭ ʢʘʥʘʣʴʥʘ ʇʘʩʧʦʨʪ 

ʟʘʚʦʜʩʴʢʠʡ 

ʫʩʪʘʥʦʚʢʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʽ 

ʟʘʚʦʜʦʤ 

ʚʠʨʦʙʥʠʢʦʤ 

ʇʨʠʣʘʜʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ʤʝʪʨʦʣʦʛʽʷè, 

ʜʝ ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

ɸʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ɺʝʨʠʬʽʢʘʮʽʷ 

ʜʘʥʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ 

ɺʦʣʠʥʩʴʢʠʤ 

ʈʎɻʄ 

ɼʉʅʉ ʋʢʨʘʾʥʠ, 

ʄɺʉ 

ʜʽʦʢʩʠʜ ʘʟʦʪʫ 
ʌʦʪʦʢʦ-

ʣʦʨʠʤʝʪʨʠʯʥʠʡ 

ʜʽʦʢʩʠʜ ʩʽʨʢʠ 

pH-ʤʝʪʨ ɸʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ɺʝʨʠʬʽʢʘʮʽʶ 

ʜʘʥʠʭ 

ʟʜʽʡʩʥʶʻ  

ʎʝʥʪʨʘʣʴʥʘ 

ʛʝʦʬʽʟʠʯʥʘ 

ʦʙʩʝʨʚʘʪʦʨʽʷ  

ʽʤʝʥʽ ɹʦʨʠʩʘ 

ʉʨʝʟʥʝʚʩʴʢʦʛʦ  

(ʤ. ʂʠʾʚ) 

ʨʅ (ʢʦʞʥʦʛʦ ʨʘʟʫ 

ʧʽʩʣʷ ʦʧʘʜʽʚ) 

ɸʪʦʤʥʦ-

ʘʙʩʦʨʙʮʽʡʥʠʡ 

ʌʦʪʦʢʦʣʦʨʠ-

ʤʝʪʨʠʯʥʠʡ 

ʇʦʪʝʥʮʽ-

ʦʤʝʪʨʠʯʥʠʡ 

ʇʦʣʫʤʝʥʝʚʘ 

ʬʦʪʦʤʝʪʨʽʷ 

 

 

ʽʦʥʠ ʘʤʦʥʽʶ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪ-

ʽʦʥʠ 

ʩʫʣʴʬʘʪ-ʽʦʥʠ 

ʥʽʪʨʘʪ-ʽʦʥʠ 

ʭʣʦʨʫ ʽʦʥʠ 

ʢʘʣʴʮʽʡ  

ʢʘʣʽʡ  

ʥʘʪʨʽʡ  



228 
 

 ̄

ʟ\ʧ 

ʖʨʠʜʠʯʥʠʡ 

ʩʪʘʪʫʩ, ʬʦʨʤʘ 

ʚʣʘʩʥʦʩʪʽ, ʚʽʜʦʤʯʘ 

ʧʨʠʥʘʣʝʞʥʽʩʪʴ/ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʧʨʘ-

ʮʽʚʥʠ

ʢʽʚ 

ʇʝʨʝʣʽʢ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʽʚ 

ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ 

ʇʝʨʝʣʽʢʠ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ 

ʧʨʦʙʘʭ 

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʇʨʦʮʝʜʫʨʘ 

ʚʝʨʠʬʽʢʘʮʽʾ 

ʜʘʥʠʭ 

ʤʘʛʥʽʡ 

ʟʘʛʘʣʴʥʘ 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ 

ʆʙʣʘʩʥʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çʃʴʚʽʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʢʦʥʪʨʦʣʶ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠè, ʘʜʨʝʩʘ: ʚʫʣ. ʂʨʫʧôʷʨʩʴʢʘ, 27, ʤ. ʃʴʚʽʚ, 79014 

2 ɼʝʨʞʘʚʥʘ 

ʫʩʪʘʥʦʚʘ 

çʃʴʚʽʚʩʴʢʠʡ 

ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 

ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʚʦʨʦʙ 

ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠè (ʫ ʩʢʣʘʜʽ 

ʮʝʥʪʨʫ, ʢʨʽʤ 

ʦʙʣʘʩʥʦʾ, ʚʭʦʜʷʪʴ 

15 ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ 

ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ) 

5 ʌʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨ  

ʂʌʂ-3-01, 

ɺʘʛʘ ʊɽ 214S Sartorius, 

ɺʘʛʘ ʘʥʘʣʽʪʠʯʥʘ ɸɼɺ-200, 

ɹʘʨʦʤʝʪʨ-ʘʥʝʨʦʾʜ ɹɸʄʄ-1, 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ULAB, 

pH-ʤʝʪʨ -150ʄ, 

ʛʽʛʨʦʤʝʪʨ ʧʩʠʭʨʦʤʝʪʨʠʯʥʠʡ ɺʀʊ-2, 

ʇʩʠʭʨʦʤʝʪʨ ʄɺ-4ʄ, 

ʍʨʦʤʘʪʦʛʨʘʬ ʛʘʟʦʚʠʡ  

çʎʚʝʪ-500», 

ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ  

çɸʢʚʠʣʦʥ 1-1», 

ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ  

çɸʢʚʠʣʦʥ 1-2», 

ʊʝʨʤʦʘʥʝʤʦʤʝʪʨ  

testo-405V1, 

ɽʣʝʢʪʨʦʘʩʧʽʨʘʪʦʨʠ  

çʊʘʡʬʫʥ ʈ-2-2», 

çʊʘʡʬʫʥ ʈ-100» 

ʇʘʩʧʦʨʪ 

ʟʘʚʦʜʩʴʢʠʡ 

ʫʩʪʘʥʦʚʢʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʽ 

ʟʘʚʦʜʦʤ 

ʚʠʨʦʙʥʠʢʦʤ 

ʇʨʠʣʘʜʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ʤʝʪʨʦʣʦʛʽʷè, 

ʜʝ ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

ɸʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʇʨʦʮʝʜʫʨʘ 7.2-

01 çɺʠʙʠʨʘʥʥʷ, 

ʚʝʨʠʬʽʢʘʮʽʷ ʪʘ 

ʚʘʣʽʜʘʮʽʷ 

ʤʝʪʦʜʽʚè 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ISO/IEC 

17025:2017 

çɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ ʜʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ 

ʪʘ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡè 

ʜʽʦʢʩʠʜ ʘʟʦʪʫ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 

ʈɼ 52.04.186-89 

ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ 

ʤʝʪʦʜ 

ʦʢʩʠʜ ʘʟʦʪʫ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 

ʈɼ 52.04.186-89 

ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

ʜʽʦʢʩʠʜ ʩʽʨʢʠ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 

çʂʝʨʽʚʥʠʮʪʚʦ ʧʦ 

ʤʝʪʦʜʘʭ 

ʚʠʟʥʘʯʝʥʥʷ 

ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʚ 
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 ̄

ʟ\ʧ 

ʖʨʠʜʠʯʥʠʡ 

ʩʪʘʪʫʩ, ʬʦʨʤʘ 

ʚʣʘʩʥʦʩʪʽ, ʚʽʜʦʤʯʘ 

ʧʨʠʥʘʣʝʞʥʽʩʪʴ/ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʧʨʘ-

ʮʽʚʥʠ

ʢʽʚ 

ʇʝʨʝʣʽʢ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʽʚ 

ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ 

ʇʝʨʝʣʽʢʠ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ 

ʧʨʦʙʘʭ 

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʇʨʦʮʝʜʫʨʘ 

ʚʝʨʠʬʽʢʘʮʽʾ 

ʜʘʥʠʭ 

ʘʪʤʦʩʬʝʨʥʦʤʫ 

ʧʦʚʽʪʨʽè  

2 ɼʝʨʞʘʚʥʘ 

ʫʩʪʘʥʦʚʘ 

çʃʴʚʽʚʩʴʢʠʡ 

ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 

ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʚʦʨʦʙ 

ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠè (ʫ ʩʢʣʘʜʽ 

ʮʝʥʪʨʫ, ʢʨʽʤ 

ʦʙʣʘʩʥʦʾ, ʚʭʦʜʷʪʴ 

15 ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ 

ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ) 

5 ʌʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨ  

ʂʌʂ-3-01, 

ɺʘʛʘ ʊɽ 214S Sartorius, 

ɺʘʛʘ ʘʥʘʣʽʪʠʯʥʘ ɸɼɺ-200, 

ɹʘʨʦʤʝʪʨ-ʘʥʝʨʦʾʜ ɹɸʄʄ-1, 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ULAB, 

pH-ʤʝʪʨ -150ʄ, 

ʛʽʛʨʦʤʝʪʨ ʧʩʠʭʨʦʤʝʪʨʠʯʥʠʡ ɺʀʊ-2, 

ʇʩʠʭʨʦʤʝʪʨ ʄɺ-4ʄ, 

ʍʨʦʤʘʪʦʛʨʘʬ ʛʘʟʦʚʠʡ  

çʎʚʝʪ-500», 

ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ  

çɸʢʚʠʣʦʥ 1-1», 

ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ  

çɸʢʚʠʣʦʥ 1-2», 

ʊʝʨʤʦʘʥʝʤʦʤʝʪʨ  

testo-405V1, 

ɽʣʝʢʪʨʦʘʩʧʽʨʘʪʦʨʠ  

çʊʘʡʬʫʥ ʈ-2-2», 

çʊʘʡʬʫʥ ʈ-100» 

ʇʘʩʧʦʨʪ 

ʟʘʚʦʜʩʴʢʠʡ 

ʫʩʪʘʥʦʚʢʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʽ 

ʟʘʚʦʜʦʤ 

ʚʠʨʦʙʥʠʢʦʤ 

ʇʨʠʣʘʜʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ʤʝʪʨʦʣʦʛʽʷè, 

ʜʝ ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

ʘʤʽʘʢ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 

ʈɼ 52.04.186-89 

ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

ʇʨʦʮʝʜʫʨʘ 7.2-

01 çɺʠʙʠʨʘʥʥʷ, 

ʚʝʨʠʬʽʢʘʮʽʷ ʪʘ 

ʚʘʣʽʜʘʮʽʷ 

ʤʝʪʦʜʽʚè 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ISO/IEC 

17025:2017 

çɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ ʜʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ 

ʪʘ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡè 

ʩʽʨʢʦʚʦʜʝʥʴ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 

ʈɼ 52.04.186-89 

ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

ʦʢʩʠʜ ʚʫʛʣʝʮʶ ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ 

ʤʝʪʦʜ  

ʇʨʦʮʝʜʫʨʘ 7.2-

01 çɺʠʙʠʨʘʥʥʷ, 

ʚʝʨʠʬʽʢʘʮʽʷ ʪʘ 

ʚʘʣʽʜʘʮʽʷ 

ʤʝʪʦʜʽʚè 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ISO/IEC 

17025:2017 

çɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ ʜʦ 

ʙʝʥʟʦʣ ʄʝʪʦʜ ʛʘʟʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

ʈɼ 52.04.186-89 

ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

ʧʠʣ ɻʨʘʚʽʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 
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 ̄

ʟ\ʧ 

ʖʨʠʜʠʯʥʠʡ 

ʩʪʘʪʫʩ, ʬʦʨʤʘ 

ʚʣʘʩʥʦʩʪʽ, ʚʽʜʦʤʯʘ 

ʧʨʠʥʘʣʝʞʥʽʩʪʴ/ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʧʨʘ-

ʮʽʚʥʠ

ʢʽʚ 

ʇʝʨʝʣʽʢ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʽʚ 

ɼʘʥʽ ʱʦʜʦ 

ʩʝʨʪʠʬʽʢʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʠʣʘʜʽʚ 

ʇʝʨʝʣʽʢʠ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ 

ʧʨʦʙʘʭ 

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʇʨʦʮʝʜʫʨʘ 

ʚʝʨʠʬʽʢʘʮʽʾ 

ʜʘʥʠʭ 

ʈɼ 52.04.186-89 

ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ 

ʪʘ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡè ʦʟʦʥ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 

ʄɺ 1639-77 

2 ɼʝʨʞʘʚʥʘ 

ʫʩʪʘʥʦʚʘ 

çʃʴʚʽʚʩʴʢʠʡ 

ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ 

ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʭʚʦʨʦʙ 

ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠè (ʫ ʩʢʣʘʜʽ 

ʮʝʥʪʨʫ, ʢʨʽʤ 

ʦʙʣʘʩʥʦʾ, ʚʭʦʜʷʪʴ 

15 ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ 

ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ) 

5 ʌʦʪʦʝʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨ  

ʂʌʂ-3-01, 

ɺʘʛʘ ʊɽ 214S Sartorius, 

ɺʘʛʘ ʘʥʘʣʽʪʠʯʥʘ ɸɼɺ-200, 

ɹʘʨʦʤʝʪʨ-ʘʥʝʨʦʾʜ ɹɸʄʄ-1, 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨ ULAB, 

pH-ʤʝʪʨ -150ʄ, 

ʛʽʛʨʦʤʝʪʨ ʧʩʠʭʨʦʤʝʪʨʠʯʥʠʡ ɺʀʊ-2, 

ʇʩʠʭʨʦʤʝʪʨ ʄɺ-4ʄ, 

ʍʨʦʤʘʪʦʛʨʘʬ ʛʘʟʦʚʠʡ  

çʎʚʝʪ-500», 

ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ  

çɸʢʚʠʣʦʥ 1-1», 

ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ  

çɸʢʚʠʣʦʥ 1-2», 

ʊʝʨʤʦʘʥʝʤʦʤʝʪʨ  

testo-405V1, 

ɽʣʝʢʪʨʦʘʩʧʽʨʘʪʦʨʠ  

çʊʘʡʬʫʥ ʈ-2-2», 

çʊʘʡʬʫʥ ʈ-100» 

ʇʘʩʧʦʨʪ 

ʟʘʚʦʜʩʴʢʠʡ 

ʫʩʪʘʥʦʚʢʠ 

ʩʝʨʪʠʬʽʢʦʚʘʥʽ 

ʟʘʚʦʜʦʤ 

ʚʠʨʦʙʥʠʢʦʤ 

ʇʨʠʣʘʜʠ 

ʧʦʚʽʨʷʶʪʴʩʷ 

ʱʦʨʽʯʥʦ 

ɼʇ çʃʴʚʽʚ-

ʩʪʘʥʜʘʨʪ-

ʤʝʪʨʦʣʦʛʽʷè, 

ʜʝ ʩʪʘʚʠʪʴʩʷ 

ʪʘʚʨʦ 

ʢʩʠʣʦʣ ʄʝʪʦʜ ʛʘʟʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

ʈɼ 52.04.186-89 

ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 

ʇʨʦʮʝʜʫʨʘ 7.2-

01 çɺʠʙʠʨʘʥʥʷ, 

ʚʝʨʠʬʽʢʘʮʽʷ ʪʘ 

ʚʘʣʽʜʘʮʽʷ 

ʤʝʪʦʜʽʚè 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ISO/IEC 

17025:2017 

çɿʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ ʜʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ 

ʪʘ 

ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡè 

ʬʝʥʦʣ ʌʦʪʦʤʝʪʨʠʯʥʠʡ 

ʤʝʪʦʜ 

ʈɼ 52.04.186-89 

ʧʦ ʢʦʥʪʨʦʣʶ 

ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ 
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ɼʆɼɸʊʆʂ ɺ 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʈʦʟʤʽʱʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʧʦ ʧʫʥʢʪʘʭ) 

 

ʇʨʦʻʢʪʦʚʘʥʝ ʨʦʟʤʽʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

 ̄ ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʫ ʩʧʦʩʪʝʨʝʞʝʥʴ 

(ʘʜʨʝʩʘ/ʢʦʦʨʜʠʥʘʪʠ) ʘʙʦ ʤʘʨʰʨʫʪ 

ʊʠʧ ʧʫʥʢʪʫ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʤʽʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪʥʠʡ, 

ʤʽʩʴʢʠʡ ʬʦʥʦʚʠʡ, ʧʨʦʤʠʩʣʦʚʠʡ, 

ʩʽʣʴʩʴʢʠʡ ʬʦʥʦʚʠʡ, ʟʤʽʰʘʥʠʡ) 

ʇʝʨʝʣʽʢ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ 

ʇʨʠʤʽʪʢʠ 

1 80700, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ɿʦʣʦʯʽʚʩʴʢʠʡ ʨʘʡʦʥ, 

ɿʦʣʦʯʽʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. ɿʦʣʦʯʽʚ,              

ʚʫʣ. ʏʦʨʥʦʚʦʣʘ, 3 (ʙʫʜʽʚʣʷ ʎʅɸʇ) 

ʂʦʦʨʜʠʥʘʪʠ: ʐ ï 49.804193;  ɼ ï 24.905069 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) ʇʣʘʥʫʻʪʴʩʷ ʧʨʠʜʙʘʥʥʷ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʦʪʷʛʦʤ 2026-2030 

ʨʦʢʽʚ 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

2 81053, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʗʚʦʨʽʚʩʴʢʠʡ ʨʘʡʦʥ, 

ʅʦʚʦʷʚʦʨʽʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. 

ʅʦʚʦʷʚʦʨʽʚʩʴʢ, ʚʫʣ. ʐʝʚʯʝʥʢʘ (ʝʣʝʢʪʨʦ-ʦʧʦʨʘ 

ʥʘʚʧʨʦʪʠ ʅʦʚʦʷʚʦʨʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ) ʂʦʦʨʜʠʥʘʪʠ: 

ɼ ï 49.932339; ʐ ï 23.566750 

 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ 

 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) ʇʣʘʥʫʻʪʴʩʷ ʧʨʠʜʙʘʥʥʷ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʦʪʷʛʦʤ 2026-2030 

ʨʦʢʽʚ 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

3 81400, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʉʘʤʙʽʨʩʴʢʠʡ ʨʘʡʦʥ, 

ʉʘʤʙʽʨʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. ʉʘʤʙʽʨ (ʉʪʘʜʽʦʥ 

ʽʤʝʥʽ ʃʝʚʘ ɹʨʦʚʘʨʩʴʢʦʛʦ). 

ʂʦʦʨʜʠʥʘʪʠ: ʐ ï 49.521225; ɼ ï 23.199013 

 

 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ  ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) ʇʣʘʥʫʻʪʴʩʷ ʧʨʠʜʙʘʥʥʷ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʦʪʷʛʦʤ 2026-2030 

ʨʦʢʽʚ 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

4 81600, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʉʪʨʠʡʩʴʢʠʡ ʨʘʡʦʥ, 

ʄʠʢʦʣʘʾʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. ʄʠʢʦʣʘʾʚ, 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) ʇʣʘʥʫʻʪʴʩʷ ʧʨʠʜʙʘʥʥʷ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 
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 ̄ ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʫʥʢʪʫ ʩʧʦʩʪʝʨʝʞʝʥʴ 

(ʘʜʨʝʩʘ/ʢʦʦʨʜʠʥʘʪʠ) ʘʙʦ ʤʘʨʰʨʫʪ 

ʊʠʧ ʧʫʥʢʪʫ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʤʽʩʴʢʠʡ 

ʪʨʘʥʩʧʦʨʪʥʠʡ, 

ʤʽʩʴʢʠʡ ʬʦʥʦʚʠʡ, ʧʨʦʤʠʩʣʦʚʠʡ, 

ʩʽʣʴʩʴʢʠʡ ʬʦʥʦʚʠʡ, ʟʤʽʰʘʥʠʡ) 

ʇʝʨʝʣʽʢ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ 

ʇʨʠʤʽʪʢʠ 

ʚʫʣ. ʐʝʧʪʠʮʴʢʦʛʦ, 82 (ʙʫʜʽʚʣʷ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ 

ʨʘʜʠ) 

ʂʦʦʨʜʠʥʘʪʠ: 49.529939, 23.971636 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) ʧʨʦʪʷʛʦʤ 2026-2030 

ʨʦʢʽʚ ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

5 82660, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʃʴʚʽʚʩʴʢʠʡ ʨʘʡʦʥ, ʉʣʘʚʩʴʢʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʩʝʣʠʱʝ ʉʣʘʚʩʴʢʦ,                            

ʚʫʣ. ɼʦʚʙʫʰʘ (ʙʫʜʽʚʣʷ ʜʠʪʷʯʦʛʦ ʩʘʜʢʘ) 

ʂʦʦʨʜʠʥʘʪʠ: 48.849927, 23.449067 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) ʇʣʘʥʫʻʪʴʩʷ ʧʨʠʜʙʘʥʥʷ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʦʪʷʛʦʤ 2026-2030 

ʨʦʢʽʚ 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

6 82200, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ɼʨʦʛʦʙʠʮʴʢʠʡ ʨʘʡʦʥ, 

ʊʨʫʩʢʘʚʝʮʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. ʊʨʫʩʢʘʚʝʮʴ, 

ʚʫʣ. ɼʘʥʠʣʠʰʠʥʠʭ, 62 (ʙʫʜʽʚʣʷ ʣʽʢʘʨʥʽ) 

ʂʦʦʨʜʠʥʘʪʠ: 49.277241, 23.527335 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) ʇʣʘʥʫʻʪʴʩʷ ʧʨʠʜʙʘʥʥʷ 

ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʦʪʷʛʦʤ 2026-2030 

ʨʦʢʽʚ 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʇʨʠʤʽʪʢʘ. 

 1. ɸʜʨʝʩʠ ʪʘ ʢʦʦʨʜʠʥʘʪʠ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʽʣʴʥʦ ʟ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. 

 2. ʇʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʨʘʭʦʚʘʥʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʨʝʞʠʤ ʦʮʽʥʶʚʘʥʥʷ ʜʣʷ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʟʦʥʽ ʪʘ ʧʦʣʦʞʝʥʥʷ ʇʦʨʷʜʢʫ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʘʭ ʪʘ 

ʘʛʣʦʤʝʨʘʮʽʷʭ, ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʋʢʨʘʾʥʠ ʚʽʜ 21 ʢʚʽʪʥʷ 2021 ʨʦʢʫ ˉ300, ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ 

ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 13 ʪʨʘʚʥʷ 2021 ʟʘ ˉ635/36257 (ʜʘʣʽ ï ʇʦʨʷʜʦʢ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ). 

 3. ʋ ʨʘʟʽ ʫʪʦʯʥʝʥʥʷ ʨʝʞʠʤʽʚ ʦʮʽʥʶʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʟʘʙʨʫʜʥʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʤʦʞʝ ʙʫʪʠ ʩʢʦʨʠʛʦʚʘʥʘ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʤʽʥ ʜʦ ʇʨʦʛʨʘʤʠ.  

 4. ʅʘʜʘʣʽ ʧʽʜ ʯʘʩ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ çʃʴʚʽʚʩʴʢʘè ʨʦʟʛʣʷʜʘʪʠʤʝʪʴʩʷ 

ʧʠʪʘʥʥʷ ʧʨʦ ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʝʣʽʢʫ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟʽ ʩʧʠʩʢʫ ɸ ʧʫʥʢʪʫ 1 ɼʦʜʘʪʢʘ 2 ʜʦ ʇʦʨʷʜʢʫ. 



233 
 

ɼʆɼɸʊʆʂ ɻ 

ʈʦʟʤʽʱʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʱʦʜʦ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ) 

 
ʌʘʢʪʠʯʥʝ ʪʘ ʧʨʦʻʢʪʦʚʘʥʝ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʱʦʜʦ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ) 

ʊʘʙʣ. 4.4 

 ̄ ɿʘʙʨʫʜʥʶʚʘʣʴʥʘ 

ʨʝʯʦʚʠʥʘ 

ʊʠʧ ʩʪʘʥʮʽʾ 

(ʬʦʥʦʚʘ, 

ʧʨʦʤʠʩʣʦʚʘ, 

ʪʨʘʥʩʧʦʨʪʥʘ, 

ʟʤʽʰʘʥʘ) 

ɺʠʜ ʚʠʤʽʨʶʚʘʥʴ 

(ʝʪʘʣʦʥʥʽ, 

ʽʥʜʠʢʘʪʠʚʥʽ) 

ʄʝʪʘ 

ʜʦʩʣʽʜʞʝʥʴ 

(ʦʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ, 

ʟʘʭʠʩʪ 

ʨʦʩʣʠʥʥʦʩʪʽ) 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ  

(ʤʽʩʴʢʘ, ʧʨʠʤʽʩʴʢʘ, ʩʽʣʴʩʴʢʘ) 

ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ  ʧʫʥʢʪʫ 

(ʘʜʨʝʩʘ/ʢʦʦʨʜʠʥʘʪʠ) 

ʇʨʠʤʽʪʢʠ 

1 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ɽʪʘʣʦʥʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ: ʤʽʩʴʢʘ 

ɸʜʨʝʩʘ: 80108, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʐʝʧʪʠʮʴʢʠʡ 

ʨʘʡʦʥ, ʐʝʧʪʠʮʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ,                       

ʤ. ʐʝʧʪʠʮʴʢʠʡ, ʚʫʣ. ʂʦʨʦʣʴʦʚʘ, 11 

ʂʦʦʨʜʠʥʘʪʠ: 

ʐ ï 50.401091,24; ɼ ï 24.252374 

 

2 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ɿʤʽʰʘʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ, 

ʧʨʠʤʽʩʴʢʠʡ 

 

ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ, 

ʟʘʭʠʩʪ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ: ʧʨʠʤʽʩʴʢʘ 

ɸʜʨʝʩʘ: 80311, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʃʴʚʽʚʩʴʢʠʡ 

ʨʘʡʦʥ, ʈʘʚʘ-ʈʫʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ,  

ʩ. ʐʘʙʝʣʴʥʷ, ʚʫʣ. ʄʦʨʽʥʘ, 38 

ʂʦʦʨʜʠʥʘʪʠ:  

ʐ ï 50.24201; ɼ ï 23.62726 

 

3 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ɿʤʽʰʘʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ,  

ʧʨʠʤʽʩʴʢʠʡ 

 

ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ, 

ʟʘʭʠʩʪ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ: ʧʨʠʤʽʩʴʢʘ 

81130, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʃʴʚʽʚʩʴʢʠʡ ʨʘʡʦʥ, 

ʉʦʢʽʣʴʥʠʮʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ,                              

ʩ. ʉʦʢʽʣʴʥʠʢʠ, ʚʫʣ. ɿʫʙʨʽʚʩʴʢʘ, 27   

ʂʦʦʨʜʠʥʘʪʠ:  

ʐ ï 49.77074; ɼ ï 24.00267 
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 ̄ ɿʘʙʨʫʜʥʶʚʘʣʴʥʘ 

ʨʝʯʦʚʠʥʘ 

ʊʠʧ ʩʪʘʥʮʽʾ 

(ʬʦʥʦʚʘ, 

ʧʨʦʤʠʩʣʦʚʘ, 

ʪʨʘʥʩʧʦʨʪʥʘ, 

ʟʤʽʰʘʥʘ) 

ɺʠʜ ʚʠʤʽʨʶʚʘʥʴ 

(ʝʪʘʣʦʥʥʽ, 

ʽʥʜʠʢʘʪʠʚʥʽ) 

ʄʝʪʘ 

ʜʦʩʣʽʜʞʝʥʴ 

(ʦʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ, 

ʟʘʭʠʩʪ 

ʨʦʩʣʠʥʥʦʩʪʽ) 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ  

(ʤʽʩʴʢʘ, ʧʨʠʤʽʩʴʢʘ, ʩʽʣʴʩʴʢʘ) 

ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ  ʧʫʥʢʪʫ 

(ʘʜʨʝʩʘ/ʢʦʦʨʜʠʥʘʪʠ) 

ʇʨʠʤʽʪʢʠ 

4 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ɿʤʽʰʘʥʠʡ 

ʤʽʩʴʢʠʡ ʬʦʥʦʚʠʡ, 

ʪʨʘʥʩʧʦʨʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ 

ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ: ʤʽʩʴʢʘ 

82400, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʉʪʨʠʡʩʴʢʠʡ ʨʘʡʦʥ, 

ʉʪʨʠʡʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. ʉʪʨʠʡ, 

ʚʫʣ. ʆ. ɹʘʩʘʨʘʙ, 15 

ʂʦʦʨʜʠʥʘʪʠ:  

ʐ ï 49.26730; ɼ ï 23.87354  

 

5 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ɺʫʛʣʝʚʦʜʥʽ (COV) 

ɿʤʽʰʘʥʠʡ 

ʇʨʦʤʠʩʣʦʚʠʡ, 

ʤʽʩʴʢʠʡ ʬʦʥʦʚʠʡ 

ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ: ʤʽʩʴʢʘ 

82300, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ɼʨʦʛʦʙʠʮʴʢʠʡ ʨʘʡʦʥ, 

ɹʦʨʠʩʣʘʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ,                             

ʤ. ɹʦʨʠʩʣʘʚ, ʚʫʣ. ʊ. ʐʝʚʯʝʥʢʘ, 42 

ʂʦʦʨʜʠʥʘʪʠ:  

ʐ ï 49.28268; ɼ ï 23.41197 

 

6 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʇʨʦʤʠʩʣʦʚʠʡ ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ: ʤʽʩʴʢʘ  

80411, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʐʝʧʪʠʮʴʢʠʡ ʨʘʡʦʥ, 

ɼʦʙʨʦʪʚʽʨʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʩʝʣʠʱʝ 

ɼʦʙʨʦʪʚʽʨ, ʚʫʣ. ɯ. ʌʨʘʥʢʘ, 14 

ʂʦʦʨʜʠʥʘʪʠ:  

ʐ ï 50.2075624,24; ɼ ï 24.3845536 

 

7 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

80700, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ɿʦʣʦʯʽʚʩʴʢʠʡ ʨʘʡʦʥ, 

ɿʦʣʦʯʽʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. ɿʦʣʦʯʽʚ, 

ʚʫʣ. ʏʦʨʥʦʚʦʣʘ, 3 (ʙʫʜʽʚʣʷ ʎʅɸʇ) 

ʂʦʦʨʜʠʥʘʪʠ: ʐ ï 49.804193;  ɼ ï 24.905069 

ʇʣʘʥʫʻʪʴʩʷ 

ʧʨʠʜʙʘʥʥʷ 

ʪʘ 

ʚʩʪʘʥʦʚʣʝʥ

ʥʷ 

ʧʨʦʪʷʛʦʤ  

2026-2030 

ʨʦʢʽʚ 
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 ̄ ɿʘʙʨʫʜʥʶʚʘʣʴʥʘ 

ʨʝʯʦʚʠʥʘ 

ʊʠʧ ʩʪʘʥʮʽʾ 

(ʬʦʥʦʚʘ, 

ʧʨʦʤʠʩʣʦʚʘ, 

ʪʨʘʥʩʧʦʨʪʥʘ, 

ʟʤʽʰʘʥʘ) 

ɺʠʜ ʚʠʤʽʨʶʚʘʥʴ 

(ʝʪʘʣʦʥʥʽ, 

ʽʥʜʠʢʘʪʠʚʥʽ) 

ʄʝʪʘ 

ʜʦʩʣʽʜʞʝʥʴ 

(ʦʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ, 

ʟʘʭʠʩʪ 

ʨʦʩʣʠʥʥʦʩʪʽ) 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ  

(ʤʽʩʴʢʘ, ʧʨʠʤʽʩʴʢʘ, ʩʽʣʴʩʴʢʘ) 

ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ  ʧʫʥʢʪʫ 

(ʘʜʨʝʩʘ/ʢʦʦʨʜʠʥʘʪʠ) 

ʇʨʠʤʽʪʢʠ 

8 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

81053, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʗʚʦʨʽʚʩʴʢʠʡ ʨʘʡʦʥ, 

ʅʦʚʦʷʚʦʨʽʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ,                            

ʤ. ʅʦʚʦʷʚʦʨʽʚʩʴʢ, ʚʫʣ. ʐʝʚʯʝʥʢʘ, 1 (ʙʫʜʽʚʣʷ 

ʎʅɸʇ) 

ʂʦʦʨʜʠʥʘʪʠ: ʐ ï 49.932484; ɼ ï 23.565740 

ʇʣʘʥʫʻʪʴʩʷ 

ʧʨʠʜʙʘʥʥʷ 

ʪʘ 

ʚʩʪʘʥʦʚʣʝʥ

ʥʷ 

ʧʨʦʪʷʛʦʤ  

2026-2030 

ʨʦʢʽʚ 

9 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

81400, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʉʘʤʙʽʨʩʴʢʠʡ ʨʘʡʦʥ, 

ʉʘʤʙʽʨʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. ʉʘʤʙʽʨ 

(ʉʪʘʜʽʦʥ ʽʤʝʥʽ ʃʝʚʘ ɹʨʦʚʘʨʩʴʢʦʛʦ). 

ʂʦʦʨʜʠʥʘʪʠ: ʐ ï 49.521225; ɼ ï 23.199013 

 

 

ʇʣʘʥʫʻʪʴʩʷ 

ʧʨʠʜʙʘʥʥʷ 

ʪʘ 

ʚʩʪʘʥʦʚʣʝʥ

ʥʷ 

ʧʨʦʪʷʛʦʤ  

2026-2030 

ʨʦʢʽʚ 

10 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

81600, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʉʪʨʠʡʩʴʢʠʡ ʨʘʡʦʥ, 

ʄʠʢʦʣʘʾʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʤ. 

ʄʠʢʦʣʘʾʚ, ʚʫʣ. ʐʝʧʪʠʮʴʢʦʛʦ, 82 (ʙʫʜʽʚʣʷ 

ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ) 

ʂʦʦʨʜʠʥʘʪʠ: 49.529939, 23.971636 

ʇʣʘʥʫʻʪʴʩʷ 

ʧʨʠʜʙʘʥʥʷ 

ʪʘ 

ʚʩʪʘʥʦʚʣʝʥ

ʥʷ 

ʧʨʦʪʷʛʦʤ  

2026-2030 

ʨʦʢʽʚ 

11 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ɯʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

82660, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʃʴʚʽʚʩʴʢʠʡ ʨʘʡʦʥ, 

ʉʣʘʚʩʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ, ʩʝʣʠʱʝ 

ʇʣʘʥʫʻʪʴʩʷ 

ʧʨʠʜʙʘʥʥʷ 

ʪʘ 
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 ̄ ɿʘʙʨʫʜʥʶʚʘʣʴʥʘ 

ʨʝʯʦʚʠʥʘ 

ʊʠʧ ʩʪʘʥʮʽʾ 

(ʬʦʥʦʚʘ, 

ʧʨʦʤʠʩʣʦʚʘ, 

ʪʨʘʥʩʧʦʨʪʥʘ, 

ʟʤʽʰʘʥʘ) 

ɺʠʜ ʚʠʤʽʨʶʚʘʥʴ 

(ʝʪʘʣʦʥʥʽ, 

ʽʥʜʠʢʘʪʠʚʥʽ) 

ʄʝʪʘ 

ʜʦʩʣʽʜʞʝʥʴ 

(ʦʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ, 

ʟʘʭʠʩʪ 

ʨʦʩʣʠʥʥʦʩʪʽ) 

ʊʠʧ ʪʝʨʠʪʦʨʽʾ  

(ʤʽʩʴʢʘ, ʧʨʠʤʽʩʴʢʘ, ʩʽʣʴʩʴʢʘ) 

ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ  ʧʫʥʢʪʫ 

(ʘʜʨʝʩʘ/ʢʦʦʨʜʠʥʘʪʠ) 

ʇʨʠʤʽʪʢʠ 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʉʣʘʚʩʴʢʦ, ʚʫʣ. ɼʦʚʙʫʰʘ (ʙʫʜʽʚʣʷ ʜʠʪʷʯʦʛʦ 

ʩʘʜʢʘ) 

ʂʦʦʨʜʠʥʘʪʠ: 48.849927, 23.449067 

ʚʩʪʘʥʦʚʣʝʥ

ʥʷ 

ʧʨʦʪʷʛʦʤ  

2026-2030 

ʨʦʢʽʚ 

12 ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ2,5) 

ʊʚʝʨʜʽ ʯʘʩʪʠʥʢʠ (ʊʏ10) 

ʆʟʦʥ (ʆ3) 

ɼʽʦʢʩʠʜ ʘʟʦʪʫ (NO2) 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) 

ɺʫʛʣʝʮʶ ʦʢʩʠʜ (CO) 

ʄʽʩʴʢʠʡ ʬʦʥʦʚʠʡ ɽʪʘʣʦʥʥʽ ʘʙʦ 

ʽʥʜʠʢʘʪʠʚʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʆʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ 

82200, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ɼʨʦʛʦʙʠʮʴʢʠʡ ʨʘʡʦʥ, 

ʊʨʫʩʢʘʚʝʮʴʢʘ ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ,                            

ʤ. ʊʨʫʩʢʘʚʝʮʴ, ʚʫʣ. ɼʘʥʠʣʠʰʠʥʠʭ, 62 (ʙʫʜʽʚʣʷ 

ʣʽʢʘʨʥʽ) 

ʂʦʦʨʜʠʥʘʪʠ: 49.277241, 23.527335 

ʇʣʘʥʫʻʪʴʩʷ 

ʧʨʠʜʙʘʥʥʷ 

ʪʘ 

ʚʩʪʘʥʦʚʣʝʥ

ʥʷ 

ʧʨʦʪʷʛʦʤ  

2026-2030 

ʨʦʢʽʚ 

ʇʨʠʤʽʪʢʘ.  

 1. ɸʜʨʝʩʠ ʪʘ ʢʦʦʨʜʠʥʘʪʠ ʤʽʩʮʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʷʢʽ ʧʣʘʥʫʻʪʴʩʷ ʚʩʪʘʥʦʚʠʪʠ, ʙʫʜʫʪʴ ʚʠʟʥʘʯʝʥʽ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʚʯʝʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʤʦʚʠʥ ʟ ʦʨʛʘʥʘʤʠ ʚʠʢʦʥʘʚʯʠʭ ʨʘʜ 

ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. 

 2. ʇʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʨʘʭʦʚʘʥʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʨʝʞʠʤ ʦʮʽʥʶʚʘʥʥʷ ʜʣʷ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʟʦʥʽ ʪʘ ʇʦʨʷʜʢʫ ʨʦʟʤʽʱʝʥʥʷ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ.  

 3. ʅʘʜʘʣʽ ʧʽʜ ʯʘʩ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʨʝʞʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ çʃʴʚʽʚʩʴʢʘè ʨʦʟʛʣʷʜʘʪʠʤʝʪʴʩʷ 

ʧʠʪʘʥʥʷ ʧʨʦ ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʝʣʽʢʫ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟʽ ʩʧʠʩʢʫ ɸ ʧʫʥʢʪʫ 1 ɼʦʜʘʪʢʘ 2 ʜʦ ʇʦʨʷʜʢʫ. 
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ɼʆɼɸʊʆʂ ˆ 

 
 

ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ɿʦʣʦʯʽʚ (49.804193, 24.905069) (ʤʘʢʨʦʤʘʩʰʪʘʙ) 

 
 

ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ɿʦʣʦʯʽʚ (49.804193, 24.905069) (ʤʽʢʨʦʤʘʩʰʪʘʙ) 
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ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʅʦʚʦʷʚʦʨʽʚʩʴʢ (49.932339,23.566750) 

(ʤʘʢʨʦʤʘʩʰʪʘʙ) 

 
 

ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʅʦʚʦʷʚʦʨʽʚʩʴʢ (49.932339,23.566750) 

(ʤʽʢʨʦʤʘʩʰʪʘʙ) 
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ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʉʘʤʙʽʨ (49.521225, 23.199013) (ʤʘʢʨʦʤʘʩʰʪʘʙ) 

 
 

ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʉʘʤʙʽʨ (49.521225, 23.199013) (ʤʽʢʨʦʤʘʩʰʪʘʙ) 
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ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʄʠʢʦʣʘʾʚ (49.529939, 23.971636) (ʤʘʢʨʦʤʘʩʰʪʘʙ) 

 

 
 

 

ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʄʠʢʦʣʘʾʚ (49.529939, 23.971636) (ʤʽʢʨʦʤʘʩʰʪʘʙ) 



241 
 

 
 

ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʊʨʫʩʢʘʚʝʮʴ (49.277241, 23.527335) 

(ʤʘʢʨʦʤʘʩʰʪʘʙ) 

 

 
ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʊʨʫʩʢʘʚʝʮʴ (49.277241, 23.527335) (ʤʽʢʨʦʤʘʩʰʪʘʙ) 
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ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʉʣʘʚʩʴʢʦ (48.849927, 23.449067) (ʤʘʢʨʦʤʘʩʰʪʘʙ) 

 

 
 

ʈʠʩ. ʇʨʦʻʢʪʦʚʘʥʠʡ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ ʉʣʘʚʩʴʢʦ (48.849927, 23.449067) (ʤʽʢʨʦʤʘʩʰʪʘʙ) 



243 
 

ɼʆɼɸʊʆʂ ɼ 

 
ʇʨʦʚʝʜʝʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
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ɼʆɼɸʊʆʂ ɽ 

 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ: 

1. ʅʘʟʘʨʫʢ ʄ. ʄ.1, ɹʦʪʘ ʆ. ɺ.2 ʉʧʦʞʠʚʘʮʪʚʦ ï ʦʜʥʘ ʟ ʧʨʠʯʠʥ ʨʫʡʥʘʮʽʾ 

ʜʦʚʢʽʣʣʷ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ. ʉʝʨʽʷ: ɻʝʦʛʨʘʬʽʷ. 2018. ˉ 2. ʉ. 153-

159. http://dspace.tnpu.edu.ua/handle/123456789/12535 (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ: 1 ï ʩʬʦʨʤʫʚʘʚ ʥʘʫʢʦʚʫ ʧʨʦʙʣʝʤʘʪʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʟʜʽʡʩʥʠʚ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʩʧʦʞʠʚʘʮʪʚʘ ʥʘ ʜʦʚʢʽʣʣʷ. ʈʦʟʨʦʙʠʚ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʩʧʦʞʠʚʯʦʾ ʧʦʚʝʜʽʥʢʠ; 2 

ï ʟʜʽʡʩʥʠʚ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʙʣʝʤʠ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ 

ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ. ʉʬʦʨʤʫʚʘʚ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʨʦʣʽ ʩʧʦʞʠʚʘʮʪʚʘ ʫ 

ʨʫʡʥʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ). 

2. ʅʘʟʘʨʫʢ ʄ. ʄ.1, ɹʦʪʘ ʆ. ɺ.2 ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʷʢ 

ʢʣʶʯʦʚʠʡ ʝʣʝʤʝʥʪ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʃʶʜʠʥʘ ʪʘ ʜʦʚʢʽʣʣʷ. ʇʨʦʙʣʝʤʠ 

ʥʝʦʝʢʦʣʦʛʽʾ. ɺʠʧ. 34. ʍʘʨʢʽʚ, 2020. ʉ. 100-107. https://doi.org/10.26565/1992-

4224-2020-34-10 (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ: 1 ï ʩʬʦʨʤʫʚʘʚ 

ʥʘʫʢʦʚʫ ʧʦʩʪʘʥʦʚʢʫ ʧʨʦʙʣʝʤʠ ʪʘ ʟʜʽʡʩʥʠʚ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. ʆʙˇʨʫʥʪʫʚʘʚ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʫʨʘʭʫʚʘʥʥʷ ʚ 

ʧʨʦʮʝʜʫʨʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʈʦʟʨʦʙʠʚ ʤʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ; 2 ï ʟʜʽʡʩʥʠʚ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʧʽʜʭʦʜʽʚ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ. ɿʘʧʨʦʧʦʥʫʚʘʚ ʧʽʜʭʦʜʠ ʜʦ ʾʭʥʴʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʦʮʝʜʫʨʠ ʆɺɼ. ʉʬʦʨʤʫʚʘʚ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ). 

3. Vankovyʩh, D.1, Bota, O.2, Malovanyy, M.3, Odusha, M.4, Tymchuk, 

I.5, Sachnyk, I.6, Shkvirko, O.7, and Garasymchuk, V.8 (2021). Assessment of the 

Prospects of Application of Sewage Sludge from Lviv Wastewater Treatment Plants 

http://dspace.tnpu.edu.ua/handle/123456789/12535
https://doi.org/10.26565/1992-4224-2020-34-10
https://doi.org/10.26565/1992-4224-2020-34-10


255 
 

for the Purpose of Conducting the Biological Reclamation. Journal of Ecological 

Engineering, 22(2), pp. 134-143. https://doi.org/10.12911/22998993/130892 

(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ: 1 ï ʩʬʦʨʤʫʚʘʚ ʥʘʫʢʦʚʫ 

ʧʦʩʪʘʥʦʚʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʜʽʡʩʥʠʚ ʟʘʛʘʣʴʥʝ ʢʝʨʽʚʥʠʮʪʚʦ ʨʦʙʦʪʦʶ. 

ʆʙˇʨʫʥʪʫʚʘʚ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ ʜʣʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ. ʉʬʦʨʤʫʚʘʚ ʟʘʛʘʣʴʥʽ ʚʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ; 2 ï ʟʜʽʡʩʥʠʚ 

ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ. 

ɿʘʧʨʦʧʦʥʫʚʘʚ ʥʘʧʨʷʤʠ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʙʽʦʣʦʛʽʯʥʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. 

ʋʟʘʛʘʣʴʥʠʚ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʽʜʛʦʪʫʚʘʚ ʘʥʘʣʽʪʠʯʥʫ ʯʘʩʪʠʥʫ 

ʚʠʩʥʦʚʢʽʚ; 3 ï ʚʠʢʦʥʘʚ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ. ɿʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʆʙˇʨʫʥʪʫʚʘʚ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; 4 ï 

ʧʨʦʚʽʚ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʩʘʜʽʚ. ɿʜʽʡʩʥʠʚ ʦʙʨʦʙʢʫ 

ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɹʨʘʚ ʫʯʘʩʪʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦ ʧʫʙʣʽʢʘʮʽʾ; 5 ï ʚʠʢʦʥʘʚ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʘʜʽʚ. ɿʜʽʡʩʥʠʚ ʫʟʘʛʘʣʴʥʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʇʽʜʛʦʪʫʚʘʚ ʯʘʩʪʠʥʫ ʘʥʘʣʽʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 6 ï ʧʨʦʚʽʚ ʣʘʙʦʨʘʪʦʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʦʩʘʜʽʚ ʥʘ ʧʨʦʮʝʩʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. ɿʜʽʡʩʥʠʚ ʦʙʨʦʙʢʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. ɹʨʘʚ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʥʦʚʢʽʚ; 7 ï ʟʜʽʡʩʥʠʚ 

ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʾʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ. ɺʠʢʦʥʘʚ ʧʽʜʛʦʪʦʚʢʫ 

ʛʨʘʬʽʯʥʠʭ ʽ ʪʘʙʣʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʦʣʫʯʠʚʩʷ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ; 8 ï 

ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʙʨʦʙʮʽ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɿʜʽʡʩʥʠʚ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɼʦʣʫʯʠʚʩʷ ʜʦ ʧʽʜʛʦʪʦʚʢʠ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ). 

4. Tymchuk, I.1, Malovanyy, M.2, Bota, O.3, Shkvirko, O.4, and 

Popovych, O.5 (2022). Biological Reclamation Using a Sewage Sludge-Based 

Substrate ï A Way to Ensure Sustainable Development of Urban Areas. Ecological 

Engineering & Environmental Technology, 23(1), pp. 34-4. 

https://doi.org/10.12912/27197050/143029 (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʪʘ 

ʩʧʽʚʘʚʪʦʨʽʚ: 1 ï ʩʬʦʨʤʫʚʘʚ ʥʘʫʢʦʚʫ ʧʦʩʪʘʥʦʚʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʜʽʡʩʥʠʚ 

https://doi.org/10.12911/22998993/130892
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ʦʨʛʘʥʽʟʘʮʽʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ. ʇʨʦʚʽʚ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʙʩʪʨʘʪʫ ʥʘ ʦʩʥʦʚʽ ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ. ʉʬʦʨʤʫʚʘʚ ʦʩʥʦʚʥʽ 

ʚʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ; 2 ï ʚʠʢʦʥʘʚ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʙʩʪʨʘʪʫ. ɿʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʆʙˇʨʫʥʪʫʚʘʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʙʩʪʨʘʪʫ ʜʣʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ; 3 ï ʟʜʽʡʩʥʠʚ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ 

ʙʽʦʣʦʛʽʯʥʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɿʘʧʨʦʧʦʥʫʚʘʚ ʥʘʧʨʷʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʙʩʪʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʩʘʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ. ʋʟʘʛʘʣʴʥʠʚ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʬʦʨʤʫʚʘʚ ʘʥʘʣʽʪʠʯʥʽ ʚʠʩʥʦʚʢʠ; 4 ï ʙʨʘʚ ʫʯʘʩʪʴ 

ʫ ʧʨʦʚʝʜʝʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʜʽʡʩʥʠʚ ʦʙʨʦʙʢʫ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ʇʽʜʛʦʪʫʚʘʚ ʛʨʘʬʽʯʥʽ ʪʘ ʪʘʙʣʠʯʥʽ ʤʘʪʝʨʽʘʣʠ;  

5 ï ʚʠʢʦʥʘʚ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʫʙʩʪʨʘʪʫ ʥʘ ʧʨʦʮʝʩʠ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ. ɿʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʦʣʫʯʠʚʩʷ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʠʭ 

ʪʝʨʠʪʦʨʽʡ). 

5. ʅʘʟʘʨʫʢ ʄ.1, ɹʦʪʘ ʆ.2 ʇʨʠʨʦʜʥʦ-ʽʩʪʦʨʠʯʥʽ ʘʩʧʝʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʦʚʢʽʣʣʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʃʴʚʦʚʘ. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ ʉʝʨʽʷ çɽʢʦʣʦʛʽʷè, 2023, ʚʠʧʫʩʢ 28. ʍʘʨʢʽʚ, 

2023. ʉ. 6-14. https://doi.org/10.26565/1992-4259-2023-28-01 (ʆʩʦʙʠʩʪʠʡ 

ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ: 1 ï ʩʬʦʨʤʫʚʘʚ ʥʘʫʢʦʚʫ ʧʦʩʪʘʥʦʚʢʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʦ-ʽʩʪʦʨʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʫ ʤʽʩʪʽ ʃʴʚʦʚʽ. ʆʙˇʨʫʥʪʫʚʘʚ ʟʥʘʯʝʥʥʷ 

ʽʩʪʦʨʠʯʥʠʭ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʧʽʜʭʦʜʽʚ. ɺʠʟʥʘʯʠʚ ʪʝʦʨʝʪʠʯʥʽ 

ʟʘʩʘʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʝʚʦʣʶʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ.; 2 ï ʟʜʽʡʩʥʠʚ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ. 

ɿʘʧʨʦʧʦʥʫʚʘʚ ʧʽʜʭʦʜʠ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʫʤʦʚʘʭ 

ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʬʦʨʤʫʚʘʚ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ). 
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20-ʨʽʯʯʶ ʢʘʬʝʜʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʛʝʦʛʨʘʬʽʾ  ̔ ʢʘʨʪʦʛʨʘʬʽʾ ʃʴʚʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ «ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʛʝʦʛʨʘʬʽʷ  ̔

ʢʘʨʪʦʛʨʘʬʽʷ: ʩʪʘʥ, ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠ» (ʤ. ʃʴʚʽʚ, 2020) ï ʟʘʦʯʥʘ ʫʯʘʩʪʴ, 

ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ; 

3. ʍVI ɺʩʝʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʽ ʊʘʣʽʾʚʩʴʢʽ ʯʠʪʘʥʥʷ (ʤ. ʍʘʨʢʽʚ, 2020) ï 

ʟʘʦʯʥʘ ʫʯʘʩʪʴ, ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ; 

4. VIɯI ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ «ɽʢʦʣʦʛʽʷ, 

ʥʝʦʝʢʦʣʦʛʽʷ, ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ» (ʤ. ʍʘʨʢʽʚ, 2020) ï ʟʘʦʯʥʘ ʫʯʘʩʪʴ, ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ; 

5. I ʄʽʞʥʘʨʦʜʥʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ «ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʘʫʜʠʪʫ» (ʤ. ʍʘʨʢʽʚ, 2021) ï ʟʘʦʯʥʘ ʫʯʘʩʪʴ, 

ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ; 
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6. ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ ʢʨʫʛʣʠʡ ʩʪʽʣ «ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʜʝʨʞʘʚʠ» (ʤ. 

ʂʠʾʚ, 2021 ʨ.) ï ʟʘʦʯʥʘ ʫʯʘʩʪʴ, ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ; 

7. ɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ «ʇʦʜʦʣʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʟʘʛʨʦʟ ʜʣʷ ʜʦʚʢʽʣʣʷ ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ï 

2022è (ʤ. ʇʦʣʪʘʚʘ, 2022) ï ʟʘʦʯʥʘ ʫʯʘʩʪʴ, ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ; 

8. IV  ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

«ɭʚʨʦʽʥʪʝʛʨʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠè (ʤ. ʆʜʝʩʘ, 2022) ï ʟʘʦʯʥʘ 

ʫʯʘʩʪʴ, ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ; 

9. ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ, ʧʨʠʩʚʷʯʝʥʘ 140-

ʨʽʯʯʶ ʛʝʦʛʨʘʬʽʾ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ «ɻʝʦʛʨʘʬʽʯʥʘ ʦʩʚʽʪʘ ʽ ʥʘʫʢʘ: 

ʚʠʢʣʠʢʠ ʽ ʧʦʩʪʫʧ» (ʤ. ʃʴʚʽʚ, 2023 ʨ.) ς ʦʯʥʘ ʫʯʘʩʪʴ, ʫʩʥʘ ʜʦʧʦʚʽʜʴ; 

10. ʍɯʍ ɺʩʝʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʽ ʊʘʣʽʾʚʩʴʢʽ ʯʠʪʘʥʥʷ (ʤ. ʍʘʨʢʽʚ, 2023); 

11. ʍʍVII ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ «ɽʢʦʣʦʛʽʷ, 

ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ: 

ʦʩʚʽʪʘ ï ʥʘʫʢʘ ï ʚʠʨʦʙʥʠʮʪʚʦ ï 2025» (ʤ. ʍʘʨʢʽʚ, 2025 ʨ.) ʟʘʦʯʥʘ ʫʯʘʩʪʴ, 

ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ; 

12. ʍʍɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽ ʥʘʫʢʦʚʽ ʊʘʣʽʾʚʩʴʢʽ ʯʠʪʘʥʥʷ (ʤ. ʍʘʨʢʽʚ, 2025) 

ʟʘʦʯʥʘ ʫʯʘʩʪʴ, ʧʫʙʣʽʢʘʮʽʷ ʪʝʟ. 
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