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ɸʅʆʊɸʎɯʗ 

ʗʮʠʰʠʥ ʊ.ʄ. ʈʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʤʠ ʦʙôʻʢʪʘʤʠ. - 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

 ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 21.06.01 çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè. ï ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2021. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʚʯʝʥʘ ʨʘʜʘ ɼ 20.052.05. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʨʦʟʨʦʙʣʝʥʥʶ ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʾʭ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʣʶʪʘʥʪʽʚ 

ʧʨʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʩʦʙʽʚ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʧʦʷʚʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɹʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʚʧʣʠʚʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʻ ʦʜʥʽʻʶ ʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʽʜʝʡ ʜʘʥʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʽ ʥʦʚʽ ʝʢʦ-ʝʬʝʢʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʅʘʚʝʜʝʥʦ 

ʥʦʚʽ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ, ʪʝʭʥʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʠʭ 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ. 

ʈʦʟʨʦʙʣʝʥʦ ʽʥʥʦʚʘʮʽʡʥʫ ʢʦʥʮʝʧʮʽʶ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, 

ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʦʮʽʥʢʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʅʘʚʝʜʝʥʽ ʬʘʢʪʦʨʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ 

ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʜʦʟʚʦʣʠʣʠ ʟʜʽʡʩʥʠʪʠ ʚʠʙʽʨ 

ʢʨʠʪʝʨʽʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʘʭ. ʇʨʦʚʝʜʝʥʦ 

ʤʦʥʽʪʦʨʠʥʛ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ï 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʟʙ̔ʨ ʜʘʥʠʭ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ 
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ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʝʪʘʧʽ ʙʫʨʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʧʦʪʫʞʥʽʩʪʴ 

ʛʦʨʠʟʦʥʪʽʚ ʚʭʽʜʥʠʭ ʧʦʪʦʢʽʚ. ʅʘ ʝʪʘʧʘʭ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʜʘʥʯʠʢʘ, ʤʦʥʪʘʞʫ ʪʘ 

ʜʝʤʦʥʪʘʞʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʘʣʫʯʝʥʥʷ 

ʘʚʪʦʩʧʝʮʪʝʭʥʽʢʠ. ɽʪʘʧ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʘʞʝʥʠʡ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʧʦʪʫʞʥʦʩʪʽ ʚʭʽʜʥʠʭ ʧʦʪʦʢʽʚ, ʘʣʝ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 85 % ʽ ʙʽʣʴʰʝ 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ɽʪʘʧ 

ʙʫʨʽʥʥʷ ʟʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʪʘ ʧʦʪʫʞʥʽʩʪʶ ʛʦʨʠʟʦʥʪʽʚ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʻ 

ʥʘʡʙʽʣʴʰʠʤ, ʦʜʥʘʢ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 2 %.  

ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʜʦʤʽʰʦʢ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʟʪʽʢʘʥʥʷ ʥʘʬʪʠ ʧʦ 

ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʧʨʠ ʬʦʥʪʘʥʫʚʘʥʥʽ ʥʘʬʪʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʽ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʩʥʫʶʯʠʭ, ʚʨʘʭʦʚʫʶʪʴ ʚʩʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʜʘʥʠʡ ʧʨʦʮʝʩ. ʈʦʟʨʦʙʣʝʥʦ 

ʧʨʦʛʨʘʤʥʦ-ʤʦʜʝʣʶʶʯʠʡ ʢʦʤʧʣʝʢʩ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʜʦʚʢʽʣʣʷ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ 

ʛʘʟʦʚʠʭ ʪʘ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʘʪʝʛʽʶ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚʧʨʦʜʦʚʞ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʪʽʡʢʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʴ ʫʩʪʘʪʢʫʚʘʥʥʷ (ʜʝʪʘʣʝʡ) ʟ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʾʭ ʝʢʦ-ʝʬʝʢʪʠʚʥʽʩʪʴ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ 

ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʝʨʝʜ ʦʜʥʦʪʠʧʥʠʭ ʚʟʽʨʮʽʚ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʜʦʩʢʦʥʘʣʠʡ. ʆʩʥʦʚʦʶ ʤʝʪʦʜʠʢʠ ʻ 

ʚʠʙʽʨ ʢʨʠʪʝʨʽʾʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʦʙʨʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʾʭ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʚʠʟʥʘʯʘʣʴʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʟʽʨʮʷ (ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʝʢʩʧʣʫʘʪʘʮʽʷ, ʫʪʠʣʽʟʘʮʽʷ). 
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ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʧʨʠʥʮʠʧʽʚ çLifelong learningè, 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ, ʦʧʪʠʤʽʟʘʮʽʡʥʦʛʦ, ʷʢʘ ʬʫʥʢʮʽʦʥʫʻ ʟʘ ʧʨʠʥʮʠʧʦʤ ʩʧʽʨʘʣʽ 
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ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʠʟʢʫ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʫʩʪʘʪʢʫʚʘʥʥʷ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ 

ʂʦʣʝʢʪʠʚʥʽ ʤʦʥʦʛʨʘʬʽʾ: 

1. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʟʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʂʦʣʝʢʪʠʚʥʘ 

ʤʦʥʦʛʨʘʬʽʷ /ʆ. ʄ. ɸʜʘʤʝʥʢʦ, ʊ. ʄ. ʗʮʠʰʠʥ ʪʘ ʽʥ.; ʟʘ ʨʝʜ. ʧʨʦʬ. ʗ. ʆ. 

ɸʜʘʤʝʥʢʘ.  ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ: ɯʌʅʊʋʅɻ, 2017. 384 ʩ. 

2. ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʦʩʥʦʚʠ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ / ɺ. ʆ. ɸʨʪʝʤʯʫʢ, ʊ. ʈ. ɹʽʣʘʥ, ɯ. ɺ. ɹʣʽʥʦʚ, 

ʊ. ʄ. ʗʮʠʰʠʥ ʪʘ ʽʥ.; ʟʘ ʨʝʜ. ɸ. ʆ. ɿʘʧʦʨʦʞʮʷ, ʊ. ʈ. ɹʽʣʘʥ.  ʂʠʾʚ, 2017. 312 ʩ.   

3. Innovative development of resourse-saving technologies for mining. Shkitsa L., 

Yatsyshyn ʊ., Liakh M. ets. Multi-authored monograph. Sofia: Publishing House 

ñSt.Ivan Rilskiò, 2018. 439 p. 

 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ: 

 

4. ʐʢʽʮʘ ʃ.ɭ. ʗʮʠʰʠʥ ʊ.ʄ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʦʩʥʦ-

ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ. ʈʦʟʚʽʜʢʘ ʪʘ ʨʦʟʨʦʙʢʘ ʥʘʬʪʦʚʠʭ ʽ 

ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. 2014. ̄ .3(52). ʉ. 7-16. 

5. ʗʮʠʰʠʥ ʊ.ʄ., ɻʣʽʙʦʚʠʮʴʢʘ ʅ.ɯ. ɺʧʣʠʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ʥʘ ʜʦʚʢʽʣʣʷ ʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʪʘ ʬʽʪʦʨʝʤʝʜʠʪʘʮʽʾ ʪʝʭʥʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ 



5 

 

  

ʪʝʨʠʪʦʨʽʡ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʝ ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ. 2016.  

ˉ1(13). ʉ. 22-29. 

6. ʆʨʬʘʥʦʚʘ ʄ.ʄʠʢ., ʆʨʬʘʥʦʚʘ ʄ.ʄʠʭ., ʗʮʠʰʠʥ ʊ.ʄ., ʈʠʙʘʢ ʆ.ɯ.  ɯʥʥʦʚʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʨʠʨʽʚʥʝʚʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ. ʉʝʨʽʷ çɽʢʦʣʦʛʽʷè. 2016 ˉ14. 

ʉ. 98-101. 

7. ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ ɯ.ɺ, ʃʷʭ ʄ.ʄ., ʌʝʜʦʣʷʢ ʅ.ɺ, ʗʮʠʰʠʥ ʊ.ʄ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʚʽʜʨʽʟʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʟ ʬʦʥʪʘʥʫʶʯʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʈʦʟʚʽʜʢʘ ʪʘ ʨʦʟʨʦʙʢʘ ʥʘʬʪʦʚʠʭ ʽ 

ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. 2017. ˉ1(62). ʉ. 7-16.  

8. ʗʮʠʰʠʥ ʊ.ʄ. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʧʨʠ ʙʫʨʽʥʥʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ. 2017. ɺʠʧʫʩʢ 78. ʉ. 81-87. 

9. ʗʮʠʰʠʥ ʊ.ʄ. ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ. 2017. ɺʠʧʫʩʢ 80. ʉ. 61-70. 

10. ʐʢʽʮʘ ʃ.ɭ., ʗʮʠʰʠʥ ʊ.ʄ., ʉʠʜʦʨʝʥʢʦ ʆ.ɯ ʄʝʪʦʜʠ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʅʘʬʪʦʛʘʟʦʚʘ 

ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ. 2017. ˉ5. ʉ. 42-45. 

11.  ʗʮʠʰʠʥ. ʊ.ʄ. ɸʥʘʣʽʟ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʚʠʚʝʜʝʥʽ 

ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʦʟʚʽʜʢʘ ʪʘ ʨʦʟʨʦʙʢʘ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. 2017. 

ˉ4(65). ʉ. 26-33.  

12. ʗʮʠʰʠʥ ʊ.ʄ. ɺʠʙʽʨ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʦʣʫʤ'ʷ ʘʚʘʨʽʡʥʦʛʦ ʛʘʟʦʚʦʛʦ ʬʘʢʝʣʫ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 2018. ɺʠʧʫʩʢ 82. ʉ. 64-73. 

URL: http://nbuv.gov.ua/UJRN/Mtit_2018_82_11 

13. ʗʮʠʰʠʥ ʊ.ʄ. ɺʠʙʽʨ ʢʨʠʪʝʨʽʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ 

ʧʽʜ ʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʈʦʟʚʽʜʢʘ ʪʘ ʨʦʟʨʦʙʢʘ 

ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ. 2018.  ˉ 2 (67). ʉ. 31-40. 

http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=Mtit_2018_82_11


6 

 

  

14. ʗʮʠʰʠʥ ʊ.ʄ. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 2017. ɺʠʧ. 81. ʉ. 24-

31. 

15. ɸʨʪʝʤʯʫʢ ɺ.ʆ., ʂʘʤʝʥʝʚʘ ɯ.ʇ., ʗʮʠʰʠʥ ɸ.ɺ., ʗʮʠʰʠʥ ʊ.ʄ. ʄʝʪʦʜʠʯʥʽ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʘʩʦʙʠ ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 2018. ɺʠʧʫʩʢ 83. ʉ. 48-62. 

16. ʗʮʠʰʠʥ ʊ.ʄ. ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʩʠʩʪʝʤ ʥʘ 

ʧʨʠʢʣʘʜʽ ʨʦʟʣʠʚʽʚ ʬʣʶʾʜʽʚ ʧʨʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʟʙ. ʥʘʫʢ. ʧʨ. ɯʥ-ʪʫ ʧʨʦʙʣʝʤ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʥʝʨʛʝʪʠʮʽ 

ʽʤ. ɻ.ɭ. ʇʫʭʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ. 2018. ɺʠʧʫʩʢ 83. ʉ. 27-39. 

17. ɸʨʪʝʤʯʫʢ ɺ.ʆ., ʇʦʧʦʚ ʆ.ʆ., ʗʮʠʰʠʥ ɸ.ɺ., ʂʠʨʠʣʝʥʢʦ ʖ.ʆ., ʗʮʠʰʠʥ ʊ.ʄ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʧʝʨʝʚʽʨʢʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʟʙ. ʥʘʫʢ. ʧʨ. ɯʥ-ʪʫ ʧʨʦʙʣʝʤ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʥʝʨʛʝʪʠʮʽ 

ʽʤ. ɻ.ɭ. ʇʫʭʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ. 2018. ɺʠʧʫʩʢ 85. ʉ. 75-80. 

18. ʗʮʠʰʠʥ ʊ.ʄ. ʆʮʽʥʢʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʝʢʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ. ʈʦʟʚʽʜʢʘ ʪʘ ʨʦʟʨʦʙʢʘ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ 

ʨʦʜʦʚʠʱ. 2019. ˉ 3 (72). ʉ. 83-92. 

 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʦʾ ʙʘʟʠ SCOPUS 

 

19. Shkitsa L., Yatsyshyn T., Lyakh M., Sydorenko O. Means of atmospheric air 

pollution reduction during drilling wells. IOP Conference Series: Materials Science 

and Engineering. Volume 144. Issue 1. P. 012009 (2016). 

20. Biletskyi, V., Molchanov, P., Sokur, M., Gayko, G., Savyk, V., Orlovskyy, V., 

Liakh, M., Yatsyshyn, T., Fursa, R. Research into the process of preparation of 

Ukrainian coal by the oil aggregation method.  Eastern European Journal of 

Enterprise Technologies. 2017. ˉ 3/5 (87), P. 45-53. 

URL:http://journals.uran.ua/eejet/article/viewFile/104123/100830 



7 

 

  

21. Popov O., Iatsyshyn A., Kovach V., Artemchuk V., Taraduda D., Sobyna V., 

Sokolov D., Dement M., Yatsyshyn T. Conceptual Approaches for Development of 

Informational and Analytical Expert System for Assessing the NPP impact on the 

Environment. Nuclear and Radiation Safety. 2018.  ̄ 3(79). ʈ. 56ï65. 

DOI:10.32918/nrs.2018.3(79).09 

22. Yatsyshyn T., Mykhailiuk Y., Liakh M., Mykhailiuk I., Savyk V., 

Dobrovolskyi I. Establishing the dependence of pollutant concentration on 

operational conditions at facilities of an oil-and-gas complex. Eastern-European 

Journal of Enterprise Technologies. Ecology. 2018 ˉ 2/10 (92). P. 56-63. 

URL:http://journals.uran.ua/eejet/article/view/126624/124846 

23. Skitsa L., Yatsyshyn T., Liakh ʄ., Sydorenko ʆ. Ways of increasing the safety 

of pumping-circulatory system of the drilling rig. Mining of Mineral Deposits. 2018. 

Volume 12. Issue 3. P. 71-79.   URL:http://mining.in.ua/2018vol12_3_9.html 

24. Popov O., Iatsyshyn A., Kovach V., Artemchuk V., Taraduda D., Sobyna V., 

Sokolov D., Dement M., Hurkovskyi V., Nikolaiev K., Yatsyshyn T., Dimitriieva D. 

Physical Features of Pollutants Spread in the Air During the Emergency at NPPs. 

Nuclear and Radiation Safety. 2019. ˉ 4(84). P. 88-98. 

DOI:10.32918/nrs.2019.4(84).11 

25. Popov O., ɯatsyshyn A., Kovach V., Artemchuk V., Taraduda D., Sobyna V., 

Sokolov D., Dement M., Yatsyshyn T., Matvieieva I.: Analysis of Possible Causes 

of NPP Emergencies to Minimize Risk of Their Occurrence. Nuclear and Radiation 

Safety 2019. ̄ 1(81), P. 75-80. DOI:10.32918/nrs.2019.1(81).13. 

26. Yatsyshyn T., Shkitsa L., Popov O., Liakh M. Development of mathematical 

models of gas leakage and its propagation in atmospheric air at an emergency gas 

well gushing. Eastern-European Journal of Enterprise Technologies ECOLOGY. 

2019. Vol 5,  ̄ 10 (101). P. 49-59. DOI: https://doi.org/10.15587/1729-

4061.2019.179097 http://journals.uran.ua/eejet/article/view/179097 

27. Popov ʆ., ɯatsyshyn A., Kovach V., Artemchuk V., Kameneva I., Taraduda D., 

Sobyna V., Sokolov D., Dement M., Yatsyshyn T. Risk Assessment for the 

Population of Kyiv, Ukraine as a Result of Atmospheric Air Pollution. Journal of 

http://journals.uran.ua/eejet/article/view/126624/124846
http://mining.in.ua/2018vol12_3_9.html
http://mining.in.ua/2018vol12_3_9.html
http://journals.uran.ua/eejet/article/view/179097
http://journals.uran.ua/eejet/article/view/179097
http://journals.uran.ua/eejet/article/view/179097
https://doi.org/10.15587/1729-4061.2019.179097
https://doi.org/10.15587/1729-4061.2019.179097
http://journals.uran.ua/eejet/article/view/179097


8 

 

  

Health & Pollution. 2020. Vol. 10. ˉ25. P. 1-11. 

URL:https://www.journalhealthpollution.org/doi/full/10.5696/2156-9614-

10.25.200303 

28. Shkitsa L., Yatsyshyn T., Lyakh M., Sydorenko O. Innovative approaches to the 

formation of environmental safety at the objects of oil and gas production. Materials 

Science and Engineering: IOP Conf. Series. 2020. ˉ749 012009 IOP Publishing 

doi:10.1088/1757-899X/749/1/0120092019  

 

ʇʘʪʝʥʪʠ ʥʘ ʚʠʥʘʭʽʜ: 

 

29. ʇʨʠʩʪʨʽʡ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʧʘʪ. 108717 ʋʢʨʘʾʥʘ:   

ʄPʂ ɽ21ɺ 37/02(2006.01) ɺ08ɺ 9/023 (2006.01). ʟʘʷʚʣ.02.06.214; 

ʦʧʫʙʣ.25.05.2015, ɹʶʣ. ˉ 10. 5ʩ. 

 

ʇʘʪʝʥʪʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ: 

 

30. ʅʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ. ʧʘʪ. 123713 ʋʢʨʘʾʥʘ 

ʟʘʷʚʢʘ ˉ u 2017 07840; ʚʽʜ 12.03.2018. ʆʧʫʙʣ. 12.03.2018, ɹʶʣ. ˉ5. 

31. ʐʪʘʥʛʦʚʠʡ ʤʘʛʥʽʪʥʠʡ ʜʝʬʝʢʪʦʩʢʦʧ ʧʘʪ. 138764 ʋʢʨʘʾʥʘ ʟʘʷʚʢʘ ˉ u 2019 

05340; ʚʽʜ 20.05.2019. ʆʧʫʙʣ. 10.12.2019, ɹʶʣ. ˉ23.  

 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ 

32. ʃʷʭ ʄ.ʄ., ʗʮʠʰʠʥ ʊ.ʄ., ʌʝʜʦʣʷʢ ʅ.ʌ., ɺʘʢʘʣʶʢ ɺ.ʄ. ɸʥʘʣʽʟ ʪʝʭʥʽʯʥʦʛʦ 

ʨʽʚʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʝʧʘʨʘʮʽʾ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʥʘʧʨʷʤʢʠ ʡʦʛʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ. ʅʘʬʪʦʛʘʟʦʚʘ ʦʩʚʽʪʘ ʪʘ ʥʘʫʢʘ: ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ: ʄʘʪʝʨʽʘʣʠ 

ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ: ɯʌʅʊʋʅɻ, 

2014. ʉ.159-161. 

33.  ʐʢʽʮʘ ʃ.ɭ., ʗʮʠʰʠʥ ʊ.ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʧʨʠʢʣʘʜʽ ʪʝʨʠʪʦʨʽʾ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ. ʅʘʬʪʘ ʽ ʛʘʟ. ʅʘʫʢʘ-ʦʩʚʽʪʘ ï 

ʚʠʨʦʙʥʠʮʪʚʦ: ʰʣʷʭʠ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ: ʄʘʪʝʨʽʘʣʠ 

https://www.journalhealthpollution.org/doi/full/10.5696/2156-9614-10.25.200303
https://www.journalhealthpollution.org/doi/full/10.5696/2156-9614-10.25.200303


9 

 

  

ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, 8 ï 9 ʪʨʘʚʥʷ 2015. ɼʨʦʛʦʙʠʯ, 

2015. ʉ. 52-55. 

34.  ʗʮʠʰʠʥ ʊ.ʄ., ʇʦʧʦʚ ʆ.ʆ., ɸʨʪʝʤʯʫʢ ɺ.ʆ. ʈʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʦʛʝʥʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʉʪʨʘʪʝʛʠʷ ʢʘʯʝʩʪʚʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠ: 

ʄʘʪʝʨʠʘʣʳ XI ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 1-5 ʠʶʥʷ 2015. ɺʘʨʥʘ, ɹʦʣʛʘʨʠʷ. 

ʉ. 430-435. 

35.  ʗʮʠʰʠʥ ʊ.ʄ. ʄʦʥʽʪʦʨʠʥʛ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʪʝʨʠʪʦʨʽʾ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ. ʅʘʬʪʦʛʘʟʦʚʘ ʝʥʝʨʛʝʪʠʢʘ 2015: ʄʘʪʝʨʽʘʣʠ IV 

ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, 21-24 ʢʚʽʪʥʷ 2015ʨ. ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ. ʉ. 73-76. 

36. Shkitsa L., Yatsyshyn T., Lyakh M. Means of atmospheric air pollution 

reduction during drilling wells. Innovative ideas in science. Baia Mare, 12-13 

November. Romania: technical university of Cluj-Napoca, 2015 

http://conf.cunbm.utcluj.ro/index.php/iis/iis2015   

37.  ʃʷʭ ʄ.ʄ., ʗʮʠʰʠʥ ʊ.ʄ., ʌʝʜʦʣʷʢ ʅ.ʌ., ɺʘʱʘʻʚ ʆ.ɺ. ɺʧʣʠʚ ʷʢʦʩʪʽ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʝʢʦʙʝʟʧʝʢʫ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʄʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʠʢʠ ʚ ʪʝʭʥʽʮʽ ʪʘ ʩʦʮʽʫʤʽ 

(ʄʽɿɼ ʊʉ-2015). ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ V (XXIX) ʤʽʞʥʘʨʦʜʥʦʾ ʤʽʞʚʫʟʽʚʩʴʢʦʾ 

ʰʢʦʣʠ-ʩʝʤʽʥʘʨʫ: ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2015. ʉ. 59-64. 

38.  ʆʨʬʘʥʦʚʘ ʄ.ʄʠʭ., ʗʮʠʰʠʥ ʊ.ʄ. ɽʢʦʣʦʛʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʌʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʫʤʦʚʘʭ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʚʣʘʜʠ: 

ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʨʽʚʥʽ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ: ʟʙʽʨʢʘ ʤʘʪʝʨʽʘʣʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʬʦʨʫʤʫ çʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ: ʟʘʢʦʥʦʜʘʚʩʪʚʦ, 

ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʦʣʦʛʽʾè, 10-11 ʣʠʩʪʦʧʘʜʘ 2015, ʂʠʾʚ. ʉ.147-149. 

39.  ʃʷʭ ʄ.ʄ., ʐʢʽʮʘ ʃ.ɭ., ʌʝʜʦʣʷʢ ʅ.ɺ., ʗʮʠʰʠʥ ʊ.ʄ.  ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʚʽʙʨʦʩʠʪ ʙʫʨʦʚʠʭ ʫʩʪʘʥʦʚʦʢ. ʄʘʰʠʥʠ, ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ 

ʥʘʨʦʱʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʪʘ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʧʦʩʪʘʯʘʥʥʷ ʥʘʬʪʠ ʽ 

ʛʘʟʫ: ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ: ɯʌʅʊʋʅɻ, 2016. ʉ.131-135. 

http://conf.cunbm.utcluj.ro/index.php/iis/iis2015


10 

 

  

40. ʗʮʠʰʠʥ ʊ.ʄ., ʈʝʡʪʽ ʆ.ʆ. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʬʪʦʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʜʝʨʞʘʚʠ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʍ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ, 21 ʢʚʽʪʥʷ 2016 

ʨ., ʂʠʾʚ: ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 2016. ʉ. 81-82. 

41.  ʗʮʠʰʠʥ ʊ.ʄ., ʆʨʬʘʥʦʚʘ ʄ.ʄ. ʌʦʨʤʫʚʘʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʫʤʦʚʘʭ ʥʦʚʽʪʥʴʦʾ ʤʦʜʝʣʽ ʦʩʚʽʪʠ. ʉʫʯʘʩʥʠʡ 

ʚʠʢʣʘʜʘʯ ʫ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʯʥʽʡ ʤʦʜʝʣʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫʥʽʚʝʨʩʠʪʝʪʫ: 

ʤʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʩʝʤʽʥʘʨʫ 3-4 ʙʝʨʝʟʥʷ 2016 ʨ., ɼɺʅɿ 

çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʉʪʝʬʘʥʠʢʘè.  ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ: ʊʆɺ çɺɻʎ ʇʨʦʩʚʽʪʘè. 2016. ʉ. 80-82. 

42.  Dmytriv ɸ.ʈ., Tymchuk Y.ʄ., research supervisor: T.M. Yatsyshyn 

Environmental education as the element of ecological safety in the state. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦ ʩʧʨʷʤʦʚʘʥʠʭ ʤʦʚʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚ 

ʩʫʯʘʩʥʽʡ ʥʘʫʮʽ: ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʩʪʫʜʝʥʪʩʴʢʘ ʢʦʥʬʝʨʝʥʮʽʾ, 13 

ʢʚʽʪʥʷ 2016 ʨʦʢʫ, ɾʠʪʦʤʠʨ. ʉ 22-23. 

43.  ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ ɯ.ɺ., ʃʷʭ ʄ.ʄ., ʉʘʤʘʥʽʚ ʃ.ɺ., ʗʮʠʰʠʥ ʊ.ʄ. ʇʨʦʙʣʝʤʠ 

ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʦʛʦ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʬʦʥʪʘʥʫ. ɸʢʪʫʘʣʴʥʽ ʟʘʜʘʯʽ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ. ʊʦʤ ɯɯ. V ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ- ʪʝʭʥʽʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ. 17-18 ʣʠʩʪʦʧʘʜʘ 2016. ʊʝʨʥʦʧʽʣʴ, 

/ʄ-ʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʊʝʨʥ. ʥʘʮʽʦʥ. ʪʝʭʥ. ʫʥ-ʪ ʽʤ.ɯ. ʇʫʣʶʷ [ʪʘ ʽʥ]. 

ʊʝʨʥʦʧʽʣʴ: ʊʅʊʋ, 2016. ʉ. 391-392. 

44.  ʗʮʠʰʠʥ ʊ.ʄ. ɽʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʩʧʦʨʫʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ.  ɽʢʦʛʝʦʬʦʨʫʤ - 2017. ɸʢʪʫʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʽʥʥʦʚʘʮʽʾ: ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ, 22-25 ʙʝʨʝʟʥʷ 2017ʨ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. 

45. ʃʷʭ ʄ.ʄ., ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ ɯ.ɺ., ʗʮʠʰʠʥ ʊ.ʄ. ɺʠʙʽʨ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʢʨʠʪʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʬʦʥʪʘʥʽʚ. ʅʘʬʪʦʛʘʟʦʚʘ 

ʝʥʝʨʛʝʪʠʢʘ 2017: Vɯ ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. 2017. ʉ.181-184. 



11 

 

  

46. ʐʢʽʮʘ ʃ.ɭ., ʗʮʠʰʠʥ ʊ.ʄ. ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʥʘ 

ʦʢʨʝʤʠʭ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ: 

ɿʙʽʨʥʠʢ ʪʝʟ ʍV ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, ʂʨʝʤʝʥʯʫʢ, 2017. 

ʉ.106. 

47. ʐʢʽʮʘ ʃ.ɭ., ʗʮʠʰʠʥ ʊ.ʄ., ʉʠʜʦʨʝʥʢʦ ʆ.ɯ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʛʘʣʫʟʽ. ɯʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ: ʄʘʪʝʨʽʘʣʠ ɯɯ 

ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʽʥʪʝʨʥʝʪ ʢʦʥʬʝʨʝʥʮʽʾ. 2017. ʉ. 273-274.  

48. ʆʨʬʘʥʦʚʘ ʄ., ʗʮʠʰʠʥ ʊ., ʉʤʽʢʘʣ ɯ., ʈʠʙʘʢ ʆ. ɯʥʪʝʛʨʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʚ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ.  ɽʢʦʛʝʦʬʦʨʫʤ - 2017. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ 

ʽʥʥʦʚʘʮʽʾ: ʄʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, 22-25 

ʙʝʨʝʟʥʷ 2017, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. ʉ. 378-379. 

49. ʆʨʬʘʥʦʚʘ ʄ., ʗʮʠʰʠʥ ʊ. ɺʪʦʨʠʥʥʽ ʨʝʩʫʨʩʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ɽʢʦʛʝʦʬʦʨʫʤ - 2017. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʽʥʥʦʚʘʮʽʾ: ʄʘʪʝʨʽʘʣʠ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, 22-25 ʙʝʨʝʟʥʷ 2017, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ. ʉ.55-56. 

50. ʗʮʠʰʠʥ ʊ.ʄ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʅʘʫʢʦʚʘ ʤʦʣʦʜʴ-

2017: ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ V ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ. 14 ʛʨʫʜʥʷ 2017 ʨ., ʤ. ʂʠʾʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʟʘ ʨʝʜ. 

ʉʧʽʨʽʥʘ ʆ.ʄ. ʪʘ ʗʮʠʰʠʥ ɸ.ɺ. ï ʂ.: ɯɯʊɿʅ ʅɸʇʅ ʋʢʨʘʾʥʠ, 2017. 353 ʩ. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://lib.iitta.gov.ua/view/divisions/gen=5Fres=5Fiitzn/2017.html. 

51. ʗʮʠʰʠʥ ʊ.ʄ., ʈʝʡʪʽ ʆ.ʆ., ʉʘʚʠʢ ɺ.ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘ ʦʢʨʝʤʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ. ʅʘʬʪʘ ʽ ʛʘʟ. ʅʘʫʢʘ-ʦʩʚʽʪʘ ï ʚʠʨʦʙʥʠʮʪʚʦ: ʰʣʷʭʠ ʽʥʪʝʛʨʘʮʽʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ: ʄʘʪʝʨʽʘʣʠ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ. 18 ï 19 ʢʚʽʪʥʷ 2018 ʨ., ɼʨʦʛʦʙʠʯ.ɼʨʦʛʦʙʠʯ: ʊʟʆɺ çʊʨʝʢʃʊɼè, 

2018. ʉ. 34-37.  

52.  ʉʘʚʠʢ ɺ.ʄ., ʗʮʠʰʠʥ ʊ.ʄ., ʐʢʽʮʘ ʃ.ɭ., ʄʦʣʯʘʥʦʚ ʇ.ʆ., ʃʷʭ ʄ.ʄ. ɸʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʧʽʥʦʛʝʥʝʨʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʥʘ ʙʫʨʦʚʽʡ. ʄʘʰʠʥʠ, 

http://lib.iitta.gov.ua/view/divisions/gen=5Fres=5Fiitzn/2017.html


12 

 

  

ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ 

PGE ï 2018. ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ. 24-27 ʢʚʽʪʥʷ 2018, 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. ʉ.254-258. 

53.  ʗʮʠʰʠʥ ʊ.ʄ., ʉʠʜʦʨʝʥʢʦ ʆ.ɯ. ʆʮʽʥʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ 

ʥʘʬʪʦʛʘʟʦʚʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʧʨʠ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ Problems and 

achievements of modern science: coll. of scientific papers çȿȳɻOɆè with materials 

of the International scientific-practical conf., Cork, May 6, 2019. Cork: NGO 

çEuropean Scientific Platformè, 2019. V.1. p. 116. ʈ. 94-96. 

 

ʇʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ  ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

 

54. ɯʥʥʦʚʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽ ʣʽʜʝʨʩʪʚʦ: ʧʨʦʝʢʪ ʽ ʤʽʢʨʦʧʨʦʝʢʪʠ ï ɯɯ. ʊ. 

ʌʽʥʽʢʦʚ, ʈ. ʉʫʭʘʨʩʢʽ [ʊ. ʗʮʠʰʠʥ ʪʘ ʽʥ.]. ɺʘʨʰʘʚʘ: Fundacja ñInstytut Artes 

Liberalesò, 2017.  460ʩ. 

55. Iʥʥʦʚʘʮiʡʥʠʡ ʫʥiʚʝʨʩʠʪʝʪ i ʣiʜʝʨʩʪʚʦ: ʧʨʦʝʢʪ i ʤiʢʨʦʧʨʦʝʢʪʠ - ɯɯɯ. - ʊ. 

ʌʽʥʽʢʦʚ, ʈ. ʉʫʭʘʨʩʢʽ, [ʊ. ʗʮʠʰʠʥ, ʃ. ʐʢʽʮʘ, ɺ. ʂʦʨʥʫʪʘ ʪʘ ʽʥ.]. ɺʘʨʰʘʚʘ: 

Wydzial "Artes Liberales" UW, b2019. 412ʩ. 131--143. ISBN 978-83-63636-84-5 

ʇiʜʚʠʱʝʥʥʷ ʷʢʦʩʪi ʥʘʜʘʥʥʷ ʦʩʚiʪʥiʭ ʧʦʩʣʫʛ ʫ ʩʬʝʨi ʚʠʱʦʾ ʪʝʭʥiʯʥʦʾ ʦʩʚiʪʠ 

ʗʮʠʰʠʥ ʊ.ʄ., ʐʢʽʮʘ ʃ.ɭ., ʂʦʨʥʫʪʘ ɺ.ɸ. 

ABSTRACT 

Yatsyshyn T. M. The development of scientific foundations of risk 

prevention of environmentally-hazardous processes of oil and gas extraction 

objects. ï Qualifying scientific work as a manuscript. 

Thesis for the degree of doctor of technical sciences, specialty 21.06.01 

ñEcological safetyò. ï Ivano-Frankivsk National Technical University of Oil and Gas 

of the Ministry of Education and Science of Ukraine, Ivano-Frankivsk, 2021. 

Specialized Academic Council D 20.052.05. 

The thesis paper deals with the development of the prevention of 

environmentally-hazardous processes at different life stages of oil and gas wells by 
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means of defining the list of influence factors, the choice of methods and ways of their 

control and control over the intensity of pollutants emission at regulated operation 

conditions and designing the tools of managerial decisions during states of emergency. 

The multifactor nature from environmental viewpoint is one of the primary ideas of the 

given thesis.  

On the basis of conducted investigations new environmentally efficient 

technologies have been developed as well as forecasting system for safe management 

of nature conservation activities of oil and gas complex objects. New methodological 

approaches, technical and technological solutions have been introduced that will enable 

to increase the level of environmental safety of oil and gas industry. 

The new innovative concept of oil and gas enterprise has been developed. This 

concept includes prophylactic measures, monitoring and life cycle evaluation. The 

given potential risk factors at different stages of oil and gas life cycle made it possible 

to choose the criteria of environmental risks management system and preventing 

unwanted consequences at objects under study. The monitoring of the most widely 

spread oil and gas complex objects has been conducted. These were oil and gas wells 

at different stages of life cycle and collecting data for life cycle of oil and gas wells 

assessment.  Thus, the drilling stage is accompanied by the highest capacity of 

incoming flows horizons. At the stages of site preparation, assembling and 

disassembling there is a high intensity of transportation and involvement of special 

vehicles. Operation phase is represented in average values of incoming and outgoing 

flows capacity but it lasts not more than 85% and more from total life cycle of oil and 

gas well. Drilling phase by its variety and outgoing flows capacity is the most 

significant, but its duration is no longer than 2%. 

The mathematical model of dispersion of polluting additives into the atmosphere 

has been developed and the mathematical model of oil spills on the surface during oil-

well blowing has been improved. These models compared to already existing ones take 

into account all basic factors that influence the given process. We developed software-

modeling problem-solving complex to prevent emergency situations associated with 

environmental pollution at open oil and gas wells blowing. 
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We offered a strategy of environmental pollution reduction during life cycle of 

oil and gas wells that is based on principles of stable development, environmental 

efficiency and constant perfection.  

We offered a model of equipment (parts) with factors that define their 

environmental efficiency. We developed the methodology of defining environmental 

sophistication of oil and gas equipment that makes it possible to choose among 

monotype items of oil and gas equipment one that is the most environmentally efficient. 

The basis of this methodology is the choice of criteria typical for the chosen equipment 

and comparing their values at different stages of life cycle of the example 

(manufacturing, exploitation, utilization), 

We outlined the management model of environmental safety of oil and gas well 

consisting of the following blocks: informational, monitoring, forecasting, the choice 

of methods aimed at reducing the impact of affecting environment, the implementation 

of environmentally-efficient technical and technological decisions and principles 

ñLifelong learningò, assessment and control, optimizing that functions according to the 

principle of continual improvement spiral. We offered a set of technical solutions for 

equipment at different stages of life cycle of oil and gas wells that received patents in 

Ukraine and offered some recommendations aimed at prevention environmentally-

hazardous effects.  

The results obtained during the thesis make it possible to solve important 

scientifically-applied problem of prevention of environmentally-hazardous processes 

at oil and gas extraction objects.  

Key words: oil and gas industry, oil and gas well, environmental safety, 

environmental management, life cycle assessment, environmental efficiency. 

 

  



15 

 

  

ɿʄɯʉʊ 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ .......................................................... 21 

ɺʉʊʋʇ ........................................................................................................ 23 

ʈʆɿɼɯʃ 1  ʉʊɸʅ ʇʈʆɹʃɽʄʀ ʇʈʀʈʆɼʅʆ-ʊɽʍʅʆɻɽʅʅʆɰ ɹɽɿʇɽʂʀ 

ʅɸʌʊʆɻɸɿʆɺʀɼʆɹʋɺʅʀʍ ʆɹôɭʂʊɯɺ .................................................. 33 

1.1 ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʪʘ ʩʫʯʘʩʥʠʡ ʥʘʫʢʦʚʠʡ ʧʦʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʫ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ......................................... 33 

1.2 ɯʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ 

ʦʙôʻʢʪʽʚ .................................................................................................................... 38 

1.2.1 ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ..................................... 38 

1.2.2 ɽʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʛʝʥʮʽʾ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ .......................................................................................................... 44 

1.2.3 ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ...................................................... 47 

1.2.4 ɽʢʦʣʦʛʽʯʥʠʡ ʽ ʪʝʭʥʽʯʥʠʡ ʨʠʟʠʢ ........................................................... 51 

1.3 ɸʥʘʣʽʟ ʟʘʢʦʥʦʜʘʚʯʦʾ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ  ʙʘʟʠ ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʪʦʚʽ 

ʜʦʩʷʛʥʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ........... 56 

1.3.1 ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʟʘʢʦʥʦʜʘʚʯʦʾ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʋʢʨʘʾʥʠ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʛʘʣʫʟʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ................... 56 

1.3.2 ʇʽʜʭʦʜʠ ʢʝʨʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ 

ʟʘʨʫʙʽʞʥʠʭ ʜʝʨʞʘʚ ............................................................................................. 59 

1.3.3 ʄʝʭʘʥʽʟʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ 

ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ..................................................................................................... 62 

1.4 ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʴ .................... 67 

ʈʆɿɼɯʃ 2  ʊɽʆʈɽʊʀʂʆ ï ʄɽʊʆɼʆʃʆɻɯʏʅɯ ɿɸʉɸɼʀ ʇʈʀʈʆɼʅʆ-

ʊɽʍʅʆɻɽʅʅʆɰ ɹɽɿʇɽʂʀ ʅɸʌʊʆɻɸɿʆɺʀɼʆɹʋɺʅʀʍ ʆɹôɭʂʊɯɺ ..... 71 

2.1 ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʚ ʤʝʞʘʭ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ............................................................................. 71 

2.1.1 ʄʝʪʦʜʦʣʦʛʽʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ...................................... 71 



16 

 

  

2.1.2 ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ ........................................................................................................ 76 

2.2 ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʧʽʜ ʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ...................................................................................... 86 

2.2.1 ʉʪʘʥʜʘʨʪʠ ʪʘ ʧʦʣʽʪʠʢʘ ʚ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʟʘʨʫʙʽʞʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ ................................................................. 86 

2.2.2 ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʋʢʨʘʾʥʽ ................ 92 

2.2.3 ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʦʜʦʧʨʦʷʚʽʚ ʪʘ ʚʽʜʢʨʠʪʠʭ 

ʬʦʥʪʘʥʽʚ ʥʘ ʩʚʝʨʜʣʦʚʠʥʘʭ ................................................................................. 97 

2.3 ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ..... 103 

2.3.1 ʄʦʥʽʪʦʨʠʥʛʦʚʘ ʦʮʽʥʢʘ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ..................................................................................................... 103 

2.3.2 ɺʧʣʠʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ 

ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ...................................................................................... 109 

2.3.3 ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʨʠʟʠʢʘʤʠ ............................................................................................................ 116 

2.4 ʂʦʥʮʝʧʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ............ 125 

2.4.1 ɺʠʙʽʨ ʚʝʢʪʦʨʫ ʽʥʥʦʚʘʮʽʡʥʦʾ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ........................................................................ 125 

2.4.3 ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ 

ʧʨʠʢʣʘʜʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ .............................................................. 130 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 ......................................................................................... 133 

ʈʆɿɼɯʃ 3  ɽʂʆʃʆɻɯʏʅʀʁ ʄɽʅɽɼɾʄɽʅʊ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ 

ʅɸʌʊʆɻɸɿʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ .......................................................... 135 

3.1 ʄʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ........................................................................... 135 

3.1.1 ɺʠʟʥʘʯʝʥʥʷ ʧʦʟʠʮʽʾ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚ ʫʧʨʘʚʣʽʥʥʽ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ ............................................................................................................ 135 

3.1.2 ɽʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ......................................... 137 



17 

 

  

3.2 ɺʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʧʨʦʜʦʚʞ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ................................................................................................... 143 

3.2.1 ɸʜʘʧʪʘʮʽʷ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʦʙô̒ ʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ................................................................. 143 

3.2.2 ɺʠʟʥʘʯʝʥʥʷ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ........ 146 

3.2.3 ʇʨʘʢʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ........................................................................................................ 154 

3.3 ʉʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʥʘ ʦʢʨʝʤʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ............................................................................................. 173 

3.3.1 ɼʞʝʨʝʣʘ ʫʪʚʦʨʝʥʥʷ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ.......................................................................... 173 

3.3.2 ʆʮʽʥʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜ ʩʧʝʮʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ............................................................ 176 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 ......................................................................................... 184 

ʈʆɿɼɯʃ 4  ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʄɸʊɽʄɸʊʀʏʅʀʍ ɿɸʉʆɹɯɺ 

ʄʆɼɽʃʖɺɸʅʅʗ ɿɸɹʈʋɼʅɽʅʅʗ ɼʆɺʂɯʃʃʗ ʇʈʀ ɺɯɼʂʈʀʊʆʄʋ 

ʌʆʅʊɸʅʋɺɸʅʅɯ ɻɸɿʆɺʀʍ ʊɸ ʅɸʌʊʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ ............ 186 

4.1. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʧʨʠ ʬʦʥʪʘʥʫʚʘʥʥʽ ʛʘʟʦʚʦʾ ʪʘ 

ʥʘʬʪʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥ ............................................................................................ 186 

4.1.1. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʽʜʢʨʠʪʦʛʦ ʬʦʥʪʘʥʫʚʘʥʥʷ ʛʘʟʦʚʠʭ ʪʘ ʥʘʬʪʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ........................................................................................................ 186 

4.1.2. ɺʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʜʣʷ ʫʤʦʚ ʬʦʥʪʘʥʫʶʯʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ..... 190 

4.1.3. ɺʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʬʪʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ 194 

4.2. ʄʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠ ʛʘʟʦʚʦʤʫ 

ʬʦʥʪʘʥʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ................................................................................. 197 

4.2.1 ʇʽʜʭʦʜʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠ 

ʛʘʟʦʚʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ............................................................. 197 



18 

 

  

4.2.2. ʄʦʜʝʣʴ ʚʠʪʽʢʘʥʥʷ ʩʫʤʽʰʽ ʛʘʟʽʚ ʧʨʠ ʥʝʧʘʣʘʶʯʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ 

ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ......................................................................................... 200 

4.2.3. ʄʦʜʝʣʴ ʫʩʪʘʣʝʥʦʛʦ ʚʠʪʽʢʘʥʥʷ ʩʫʤʽʰʽ ʛʘʟʽʚ ʟ ʩʚʝʨʜʣʦʚʠʥʠ ................ 205 

4.2.4. ʄʦʜʝʣʴ ʟʘʣʧʦʚʦʛʦ ʚʠʪʽʢʘʥʥʷ ʩʫʤʽʰʽ ʛʘʟʽʚ ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ................. 208 

4.3.   ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʧʨʠ ʬʦʥʪʘʥʫʚʘʥʥʽ ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ...................... 211 

4.3.1 ɺʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʧʨʠ 

ʧʘʣʘʶʯʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ .................................................. 211 

4.3.2. ʈʽʚʥʷʥʥʷ ʧʝʨʝʥʝʩʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʽ ............. 213 

4.3.3. ʈʦʟʚôʷʟʘʥʥʷ ʨʽʚʥʷʥʥʷ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʦʾ ʜʦʤʽʰʢʠ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʦʥʪʘʥʫʚʘʥʥʷ ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ... 218 

4.4.  ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʥʘʬʪʦʶ ʧʨʠ 

ʚʽʜʢʨʠʪʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ............................................................. 228 

4.4.1. ʇʽʜʭʦʜʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʮʽʥʢʠ ʧʣʦʱʽ ʨʦʟʣʠʚʫ ʨʽʜʠʥʠ ʥʘ ʪʚʝʨʜʫ 

ʧʦʚʝʨʭʥʶ ........................................................................................................... 228 

4.4.2. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʥʘʬʪʦʚʦʛʦ ʬʦʥʪʘʥʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ........... 232 

4.4.3. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʦʟʪʽʢʘʥʥʷ ʥʘʬʪʠ ʧʦ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʧʨʠ 

ʚʽʜʢʨʠʪʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʥʘʬʪʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ......................................... 234 

4.4.4. ɺʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪ ʥʘʬʪʠ ʟʘ ʨʘʭʫʥʦʢ ʚʙʠʨʘʥʥʷ ʚ ʛʨʫʥʪ ʪʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ .................................................................................................. 240 

ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ 4 ......................................................................................... 246 

ʈʆɿɼɯʃ 5 ʈʆɿʈʆɹʃɽʅʅʗ ɿɸʉʆɹɯɺ ʄʆɼɽʃʖɺɸʅʅʗ ɿɸɹʈʋɼʅɽʅʅʗ 

ɼʆɺʂɯʃʃʗ ʇʈʀ ɺɯɼʂʈʀʊʆʄʋ ʌʆʅʊɸʅʋɺɸʅʅɯ ɻɸɿʆɺʀʍ ʊɸ 

ʅɸʌʊʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ .................................................................... 249 

5.1. ʇʨʦʛʨʘʤʥʦ-ʤʦʜʝʣʶʶʯʠʡ ʢʦʤʧʣʝʢʩ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʜʦʚʢʽʣʣʷ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ 

ʬʦʥʪʘʥʫʚʘʥʥʽ ʛʘʟʦʚʠʭ ʪʘ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ............................................... 249 

5.2. ʄʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʛʘʟʦʚʠʭ 

ʪʘ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ...................................................................................... 257 



19 

 

  

5.2.1. ʄʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ 

ʬʦʥʪʘʥʫʚʘʥʥʽ ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ................................................................. 257 

5.2.2. ʄʦʜʝʣʶʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ 

ʬʦʥʪʘʥʫʚʘʥʥʽ ʥʘʬʪʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ............................................................. 268 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 ......................................................................................... 274 

ʈʆɿɼɯʃ 6  ʋʇʈɸɺʃɯʅʅʗ ɽʂʆʃʆɻɯʏʅʆʖ ɹɽɿʇɽʂʆʖ ɾʀʊʊɭɺʆɻʆ 

ʎʀʂʃʋ ʅɸʌʊʆɻɸɿʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ ............................................ 275 

6.1 ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ.................................................................................... 275 

6.1.1 ʇʨʠʥʮʠʧʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ........................................................................................................ 275 

6.1.2 ʉʪʨʘʪʝʛʽʷ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ................................................................................ 280 

6.2 ʈʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʟʘʩʘʜ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ 

ʧʨʦʮʝʩʘʤ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ....................................................... 283 

6.2.1 ɽʢʦʣʦʛʽʯʥʘ ʜʦʩʢʦʥʘʣʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ .................. 283 

6.2.2 ʄʦʥʽʪʦʨʠʥʛ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʚʝʨʜʣʦʚʠʥʠ ........................................................................ 286 

6.2.3 ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʦʜʥʦʪʠʧʥʦʛʦ 

ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ........................................................................... 289 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 6 ......................................................................................... 298 

ʈʆɿɼɯʃ 7  ʈʆɿʈʆɹʂɸ ɿɸʍʆɼɯɺ ʊɸ ʄɽʊʆɼɯɺ ɿɸʇʆɹɯɻɸʅʅʗ 

ʈʆɿɺʀʊʂʋ ʅɽɹɽɿʇɽʏʅʀʍ ʇʈʆʎɽʉɯɺ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ 

ʅɸʌʊʆɻɸɿʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ .......................................................... 300 

7.1 ʉʠʩʪʝʤʘ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ.................................................................................... 300 

7.1.1 ʄʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ................................................................................ 300 

7.1.2 ʄʦʜʝʣʴ ʝʢʦ-ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ........................................................................................................ 306 



20 

 

  

7.2 ɽʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʚ ʧʨʦʮʝʩʽ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ....................................................................... 310 

7.2.1 ɻʝʨʤʝʪʠʟʦʚʘʥʘ ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ ʙʫʨʦʚʦʾ 

ʫʩʪʘʥʦʚʢʠ ........................................................................................................... 310 

7.2.2 ʇʨʠʩʪʨʽʡ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ........................ 322 

7.2.2 ʉʠʩʪʝʤʘ ʜʽʘʛʥʦʩʪʠʢʠ ʜʝʬʝʢʪʽʚ ʛʣʠʙʠʥʥʦ-ʥʘʩʦʩʥʠʭ ʰʪʘʥʛ ............ 325 

7.3 ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʦʢʨʝʤʠʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ .................................................... 330 

7.3.1 ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʙʫʨʦʚʠʭ 

ʨʦʟʯʠʥʽʚ ............................................................................................................. 330 

7.3.2 ɸʚʘʨʽʡʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʥʘ ʩʚʝʨʜʣʦʚʠʥʽ ........................................ 333 

7.3.3 ʋʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʩʚʝʨʜʣʦʚʠʥ, ʚʠʚʝʜʝʥʠʭ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ....................................................................................................... 335 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ  7 ........................................................................................ 337 

ɺʀʉʅʆɺʂʀ .............................................................................................. 340 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ .................................................... 344 

ɼʆɼɸʊʂʀ ................................................................................................. 384 

 

 

 

  



21 

 

  

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

ɸʇ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

ɸʈʅ ʘʚʘʨʽʡʥʠʡ ʨʦʟʣʠʚ ʥʘʬʪʠ 

ɹɼʽɿ ʙʘʟʠ ʜʘʥʠʭ ʽ ʟʥʘʥʴ 

ɹʉʂ ʙʽʦʣʦʛʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ 

ɹʋ ʙʫʨʦʚʘ ʫʩʪʘʥʦʚʢʘ 

ɺɹʈ ʚʽʜʜʽʣʝʥʥʷ ʙʫʨʦʚʠʭ ʨʦʙʽʪ 

ɺʌ ʚʽʜʢʨʠʪʠʡ ʬʦʥʪʘʥ 

ɻɼʂʤʨ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʘ  

ɻɼʂʩʜ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ  

ɻʅɺʇ ʛʘʟʦʥʘʬʪʦʚʦʜʦʧʨʦʷʚʠ 

ɼɺɿ ʜʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ 

ɼʅɺ ʜʞʝʨʝʣʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ɼʉʊʋ ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ  

ɿʈ ʟʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ 

ɭɸʅʉ ʚ̒ʨʦʧʝʡʩʴʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

ɭʉ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ 

ɾʎ ʞʠʪʪʻʚʠʡ ʮʠʢʣ 

ɿʄɯ ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʄʇɿʉʉ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʦʾ ʟʤʽʥʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʪʘʥʽʚ 

ʅɻʉ ʥʘʬʪʦʛʘʟʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ 

ʅʂʊ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʽ ʪʨʫʙʠ 

ʅʇ ʥʘʬʪʦʚʘ ʧʣʷʤʘ 

ʅʇʉ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ  

ʅʎʉ ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ʅʉ ʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷ 

ʆɹʈɺ ʦʨʽʻʥʪʦʚʥʠʡ ʙʝʟʧʝʯʥʠʡ ʨʽʚʝʥʴ ʚʧʣʠʚʫ 

ʆɺɼ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ 

ʆɾʎ ʦʮʽʥʢʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʇɸʈ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʇʄʂ ʧʨʦʛʨʘʤʥʦ-ʤʦʜʝʣʶʶʯʠʡ ʢʦʤʧʣʝʢʩ 

ʇʐɸ ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ 
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ʉɿɿ ʩʘʥʽʪʘʨʥʦ ʟʘʭʠʩʥʘ ʟʦʥʘ 

ʉɽʄ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʉʄʗ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ 

ʋɹʈ ʫʧʨʘʚʣʽʥʥʷ ʙʫʨʦʚʠʭ ʨʦʙʽʪ 

ʌɻʉ ʬʦʥʪʘʥʫʚʘʥʥʷ ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 

ʌʅʉ ʬʦʥʪʘʥʫʚʘʥʥʷ ʥʘʬʪʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 

DALY  ʩʢʦʨʠʛʦʚʘʥʽ ʨʦʢʠ ʞʠʪʪʷ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ 

DMI ʧʨʷʤʠʡ ʚʭʽʜ ʤʘʪʝʨʽʘʣʫ 

DPSIR ɭʚʨʦʧʝʡʩʴʢʘ ʘʛʝʥʮʽ ̫ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  

EIMIDA  ɭʚʨʦʧʝʡʩʴʢʘ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʧʨʦ ʤʽʥʝʨʘʣʴʥʽ ʨʝʩʫʨʩʠ 

EPA ɸʛʝʥʪʩʪʚʘ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʉʐɸ   

HSE ʇʦʣʽʪʠʢʘ çɿʜʦʨʦʚ'ʷ, ɹʝʟʧʝʢʘ, ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝè 

IEE ʽʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ   

Iɽɽp ʽʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʥʘ ʝʪʘʧʽ ʚʠʛʦʪʦʚʣʝʥʥʷ 

IEEe ʽʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

IEEr ʽʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʥʘ ʝʪʘʧʽ ʫʪʠʣʽʟʘʮʽʾ 

IPIECA ɻʣʦʙʘʣʴʥʘ ʘʩʦʮʽʘʮʽʷ ʥʘʬʪʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ 

ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

LCI ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

LCIA ʦʮʽʥʢʘ ʚʧʣʠʚʽʚ ʥʘ ʧʨʦʪʷʟʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

OGP ʄʽʞʥʘʨʦʜʥʘ ʘʩʦʮʽʘʮʽʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ 

OHSAS ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʛʽʛʽʻʥʠ ʽ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽ 

OSHMS ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚôʷ 

PDF ʯʘʩʪʢʘ ʚʠʜʽʚ, ɦ ʦ ʧʦʪʝʥʮʽʡʥʦ ʧʨʦʧʘʣʠ 

PPIC ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʮʝʥʪʨ ʟ ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

SDG ʮʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

WBCSD ɺʩʝʩʚʽʪʥʷ ʨʘʜʘ ʙʽʟʥʝʩʫ ʟ ʧʠʪʘʥʴ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ  

YLD ʦʯʽʢʫʚʘʥʘ (ʩʝʨʝʜʥʷ) ʢʽʣʴʢʽʩʪʴ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ 

ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʞʠʪʪʷ 

YLL  ʦʯʽʢʫʚʘʥʘ ʩʫʤʘ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʞʠʪʪʷ ʯʝʨʝʟ ʧʝʨʝʜʯʘʩʥʫ 

ʩʤʝʨʪʥʽʩʪʴ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʘʬʪʦʛʘʟʦʚʘ ʛʘʣʫʟʴ ʟʘʛʘʣʦʤ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʦʙôʻʢʪʦʤ 

ʧʽʜʚʠʱʝʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʦʙôʻʢʪʽʚ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʻ ʜʞʝʨʝʣʦʤ 

ʧʽʜʚʠʱʝʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʈʝʛʣʘʤʝʥʪʦʚʘʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʜʘʥʠʭ ʦʙôʻʢʪʽʚ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ 

ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʠ, ˇʨʫʥʪʽʚ, ʚʦʜʦʡʤʠʱ, ʧʣʘʩʪʦʚʠʭ ʚʦʜ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʫ 

ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʟʝʤʥʦʾ ʢʫʣʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʙʘʛʘʪʦ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʎʽ 

ʦʙôʻʢʪʠ ʩʪʚʦʨʶʶʪʴ ʟʘʛʨʦʟʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʷʢ ʧʨʠ 

ʥʦʨʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ.  

ʇʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʥʘ 

ʜʘʥʠʡ ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʨʦʱʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʛʝʦʣʦʛʽʯʥʦʾ ʨʦʟʚʽʜʢʠ ʥʦʚʠʭ ʨʦʜʦʚʠʱ, ʧʦʧʨʠ ʽʥʪʝʥʩʠʚʥʝ ʨʦʟʨʦʙʣʝʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʋ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʦʙôʻʢʪʠ 

ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʙʣʠʟʫ ʧʨʠʨʦʜʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ 

ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʩʪʚʦʨʶʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʮʽʥʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʤ ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʘʤ ʧʽʜʜʘʶʪʴʩʷ 

ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ ʪʘ ʧʦʚʝʨʭʥʝʚʽ ʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʪʦ ʪʝʨʠʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ 

ʧʦʣʶʪʘʥʪʽʚ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʙʝʟʟʘʧʝʨʝʯʥʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʘ ʝʢʦʣʦʛʽʯʥʠʤ 

ʧʨʦʙʣʝʤʘʤ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʧʽʜʭʦʜʘʤ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʜʘʥʦʾ ʛʘʣʫʟʽ, ʩʝʨʝʜ ʘʚʪʦʨʽʚ ʷʢʠʭ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ: 

ɸʜʘʤʝʥʢʘ ʗ.ʆ., ʉʝʤʯʫʢʘ ʗ.ʄ., ʆʨʬʘʥʦʚʫ ʄ.ʄ., ʇʦʜʘʚʘʣʦʚʘ ʖ.ɸ., ɺʣʘʜʠʤʠʨʦʚʘ 

ɺ. ɸ., ʄʘʢʘʨʝʚʠʯʘ ɺ.ʅ, ʈʠʙʘʣʦʚʫ ʆ.ɺ., ʆʙʠʭʦʜ ɻ.ʆ., ʉʪʦʨʯʘʢ ʉ.ʉ., ʊʝʪʝʣʴʤʠʥ 

ɺ.ɺ., Pichtel J.,  Di Toro D. M., Thomas J. L. ɺ ʧʨʘʮʷʭ ʮʠʭ ʪʘ ʽʥʰʠʭ ʚʯʝʥʠʭ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʦʢʨʝʤʽ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ ʛʘʣʫʟʽ: ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ ʜʣʷ ʥʘʩʝʣʝʥʥʷ 

ʚʽʜ ʧʨʦʚʘʜʞʫʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʧʣʠʚ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʪʘ ʽʥʰʠʭ ʬʣʶʾʜʽʚ ʥʘ 

ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, 

ʫʤʦʚʠ ʧʦʰʠʨʝʥʥʷ ʧʦʣʶʪʘʥʪʽʚ, ʰʣʷʭʠ ʧʦʜʦʣʘʥʥʷ ʽʩʥʫʶʯʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠ 

https://setac.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Di+Toro%2C+Dominic+M
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ʜʽʷʣʴʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʦʱʦ. ʆʜʥʘʢ, ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʽʜʩʫʪʥʷ 

ʩʠʩʪʝʤʥʘ ʦʮʽʥʢʘ ʧʨʦʙʣʝʤʥʠʭ ʜʽʣʷʥʦʢ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʮʽʣʽʩʥʦʾ ʢʘʨʪʠʥʠ ʧʨʦʮʝʩʽʚ 

ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʘʭ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ-

ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʝʪʦʜʦʣʦʛʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʚʨʘʭʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʚʧʣʠʚʽʚ. ʆʙôʻʢʪʘʤʠ ʛʘʣʫʟʽ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ - ʥʘʬʪʦʛʘʟʦʚʽ 

ʩʚʝʨʜʣʦʚʠʥʠ.  ʆʢʨʝʤʽ ʝʪʘʧʠ ʾʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʽʜʣʷʛʘʶʪʴ ʢʦʥʪʨʦʣʶ ʱʦʜʦ 

ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ, ʧʨʦʪʝ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʻ 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʨʦʟʨʦʙʣʝʥʥʶ ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ 

ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ, 

ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʾʭ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʣʶʪʘʥʪʽʚ ʧʨʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ. ɹʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʚʧʣʠʚʫ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ, ʻ ʦʜʥʽʻʶ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʽʜʝʡ ʜʘʥʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʫʢʦʚʦʾ ʪʝʤʘʪʠʢʠ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʨʘʤʢʘʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ: ʅʌɼʋ 220.01/0417 çʇ̔ ʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʽʚ ʚʠʜʦʙʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚè 

(2020-2022); ɼ-6-19-ʇ "ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʪʝʨʠʪʦʨʽʡ ʪʘ 

ʦʙôʻʢʪʽʚ ʚʠʜʦʙʫʪʢʫ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ" (2019-2020) 

(ʈʂ 0119U000473); ʈʂ 0118U006601 çʊʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷè 

(2017-2020) ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʘʤ ʜʦʩʣʽʜʞʝʥʴ ʟʛʽʜʥʦ ʟ 

ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 07.09.2011 ʨ. ˉ 942 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʝʨʝʣʽʢʫ ʧʨʽʦʨʠʪʝʪʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʥʘʧʨʷʤʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 



25 

 

  

ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʜʦ 2020 ʨʦʢʫè ʪʘ ʈʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 10 ʣʠʧʥʷ 2019 ʨ. ˉ 526-ʨ çʇʨʦ ʩʭʚʘʣʝʥʥʷ ʉʪʨʘʪʝʛʽʾ 

ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ  ̔ʨʦʟʨʦʙʢʘ 

ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʘʥʘʣʽʟ ʜʦʩʚʽʜʫ ʪʘ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʶ 

ʙʝʟʧʝʢʦʶ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ; 

- ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʧʨʦʮʝʩʘʤ ʚ 

ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ; 

- ʘʥʘʣʽʟ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ ʬʦʥʪʘʥʽʚ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʨʝʞʠʤʽ 

ʨʦʙʦʪʠ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ;  

- ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʩʦʙʽʚ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʥʘ 

ʧʦʪʝʥʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʚʧʣʠʚʫ; 

- ʧʝʨʝʚʽʨʢʘ ʪʘ ʘʧʨʦʙʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʭʦʜʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʟʘʧʦʙʽʛʘʥʥʽ ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʪʘ ʩʪʨʘʪʝʛʽʾ ʤʽʥʽʤʽʟʘʮʽʾ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙôʻʢʪʽʚ 

ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʭʦʜʞʝʥʥʶ ʧʦʣʶʪʘʥʪʽʚ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʭʝʤʠ ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʧʦʪʨʘʧʣʷʥʥʶ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚ ʜʦʚʢʽʣʣʷ; 
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- ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʦʯʠʩʥʦʛʦ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʫʤʦʚ 

ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ;  

- ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ.  

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʫʧʨʘʚʣʽʥʩʴʢʽ ʧʽʜʭʦʜʠ ʪʘ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʬʪʦʚʠʤʠ ʪʘ ʛʘʟʦʚʠʤʠ 

ʩʚʝʨʜʣʦʚʠʥʘʤʠ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʘʥʦ: ʩʠʥʪʝʟ ʽ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ; ʤʝʪʦʜ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ; ʽʥʢʨʝʤʝʥʪʥʠʡ 

ʧʽʜʭʽʜ ʚ ʭʦʜʽ ʦʮʽʥʶʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ; ʘʥʘʣʽʟ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʦʮʽʥʢʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʥʘʬʪʦʛʘʟʦʚʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 

ʧʨʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ; ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʡ ʚʠʨʽʰʝʥʦ ʚʘʞʣʠʚʫ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʫ 

ʧʨʦʙʣʝʤʫ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʙôʻʢʪʘʭ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ, ʱʦ ʨʝʘʣʽʟʦʚʘʥʦ ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ 

ʦʩʥʦʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʚʦʨʝʥʦʾ ʧʨʦʛʨʘʤʥʦ-ʤʦʜʝʣʶʶʯʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ: 

- ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʽ ʧʝʨʽʦʜʠ ʪʘ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʰʣʷʭʠ ʟʤʝʥʰʝʥʥʷ ʾʭ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ;  
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- ʦʜʝʨʞʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʚʠʪʽʢʘʥʥʷ ʬʣʶʾʜʫ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ  

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʘ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ;  

- ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʧʨʠ ʥʝʧʘʣʘʶʯʦʤʫ 

ʬʦʥʪʘʥʫʚʘʥʥʽ ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʪʘ ʨʝʞʠʤʽʚ ʚʠʢʠʜʽʚ ʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʫ ʥʘʬʪʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ 

ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʬʦʥʪʘʥʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʮʝʩʫ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʽ ʧʦʛʣʠʥʘʥʥʷ ˇʨʫʥʪʦʤ ʪʘ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʫ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ;  

- ʚʧʝʨʰʝ ʜʣʷ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʨʘʥʛʦʚʦʛʦ ʧʽʜʭʦʜʫ ʰʣʷʭʦʤ 

ʧʦʻʜʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʢʨʠʪʝʨʽʾʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʜʦʩʢʦʥʘʣʦʩʪʽ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ ʚ ʫʤʦʚʘʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʫʪʠʣʽʟʘʮʽʾ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ:  

ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʦʙôʻʢʪʘ, ʷʢʘ ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʣʛʦʨʠʪʤʽ ʩʪʚʦʨʝʥʥʷ 

ʝʢʦ-ʝʬʝʢʪʠʚʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ.  

ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʦ-ʘʥʘʣʽʪʠʯʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʦʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʩʮʝʥʘʨʽʾʚ ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ 

ʦʜʥʦʪʠʧʥʦʛʦ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʢʨʠʪʝʨʽʾʚ ʩʝʨʝʜ ʦʜʥʦʪʠʧʥʠʭ ʚʟʽʨʮʽʚ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʠʙʨʘʪʠ 

ʥʘʡʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʜʦʩʢʦʥʘʣʠʡ. 
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ʈʦʟʨʦʙʣʝʥʦ ʤʦʜʝʨʥʽʟʦʚʘʥʫ ʩʭʝʤʫ ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʽʟʦʣʶʚʘʪʠ ʾʾ ʝʣʝʤʝʥʪʠ ʚʽʜ ʧʦʪʨʘʧʣʷʥʥʷ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚ ʜʦʚʢʽʣʣʷ, ʤʽʥʽʤʽʟʫʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʤʦʥʪʘʞ, ʝʢʩʧʣʫʘʪʘʮʽʶ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [229]; 

ʈʦʟʨʦʙʣʝʥʦ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʯʠʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ʝʬʝʢʪʠʚʥʝ ʦʯʠʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʟʽ ʩʢʣʘʜʥʠʤʠ ʟʦʚʥʽʰʥʽʤʠ 

ʬʦʨʤʘʤʠ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʟ ʤʦʞʣʠʚʽʩʪʶ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʥʝʙʝʟʧʝʯʥʽ 

ʨʝʯʦʚʠʥʠ [259]; 

ɺʜʦʩʢʦʥʘʣʝʥʦ ʩʠʩʪʝʤʫ ʜʽʘʛʥʦʩʪʠʢʠ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʜʝʬʝʢʪʦʩʢʦʧʽʾ 

ʛʣʠʙʠʥʥʦ-ʥʘʩʦʩʥʠʭ ʰʪʘʥʛ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʜʝʬʝʢʪʠ ʰʪʘʥʛ ʪʘ ʚʠʣʫʯʠʪʠ ʾʭ 

ʱʝ ʜʦ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʩʚʝʨʜʣʦʚʠʥʫ, ʪʠʤ ʩʘʤʠʤ ʟʘʧʦʙʽʛʘʶʯʠ ʚʠʥʠʢʥʝʥʥʶ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʻ ʧʦʪʝʥʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ [341]; 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʽʡ ʨʦʙʦʪʽ ʥʘ ʝʪʘʧʽ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʘʚʘʨʽʡʥʠʭ ɻʅɺʇ ʪʘ ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʚʝʨʜʣʦʚʠʥ, ʚʠʚʝʜʝʥʠʭ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, 

ʷʢ ʥʘʚʯʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʠʩʮʠʧʣʽʥ: çɽʢʦʣʦʛʽʷ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫè, çʆʮʽʥʢʘ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪè, çʆʩʥʦʚʠ ʝʢʦʣʦʛʽʾ ʚ 

ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽè, çʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾè. ʈʦʟʨʦʙʣʝʥʦ ʥʘʚʯʘʣʴʥʽ 

ʜʠʩʮʠʧʣʽʥʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ ʨʦʙʦʪʽ: çʆʮʽʥʢʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪè, çʐʣʷʭʠ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥè (ɼʦʜʘʪʦʢ ɸ).  

ʇʨʦʪʦʢʦʣʦʤ ʟʘʩʽʜʘʥʥʷ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʦʾ ʥʘʨʘʜʠ ʉʪʨʠʡʩʴʢʦʛʦ ɺɹʈ ɹʋ 

çʋʢʨʙʫʨʛʘʟè ʟʘʪʚʝʨʜʞʝʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʜʦʩʣʽʜʞʝʥʴ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʪʘ ʟʘʧʦʙʽʛʪʠ ʚʠʥʠʢʥʝʥʥʶ ʥʝʛʘʪʠʚʥʠʭ 

ʝʢʦʣʦʛʽʯʥʽ ʚʧʣʠʚʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʽʜ ʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ (ɼʦʜʘʪʦʢ ɹ). 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʇʨɸʊ çʋʢʨʛʘʟʚʠʜʦʙʫʪʦʢè (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ. 15.05.2020 ɼʦʜʘʪʦʢ ɺ) ʚ ʉʪʨʠʡʩʴʢʦʤʫ ɺɹʈ ɹʋ çʋʢʨʙʫʨʛʘʟè 
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(ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ. 04.03.2020 ɼʦʜʘʪʦʢ ɼ), ɼʋ çɯʥʩʪʠʪʫʪ ʛʝʦʭʽʤʽʾ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʅɸʅ ʋʢʨʘʾʥʠè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 15.07.2020 

ɼʦʜʘʪʦʢ ɽ), ʦʜʝʨʞʘʥʦ ʣʠʩʪ-ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʜʦ ʩʧʽʚʧʨʘʮʽ ʟʘ ʦʢʨʝʤʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʽʜ ʊʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʂʣʫʞ-ʅʘʧʦʢʘ 

ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʦʛʦ ʮʝʥʪʨʫ ʚ ɹʘʡʘ-ʄʘʨʝ (ʈʫʤʫʥʽʷ) (ɼʦʜʘʪʦʢ ɾ) ʪʘ ʋʥʽʚʝʨʩʠʪʝʪʫ 

ʊʦʤʘʩʘ ɹʘʪʠ ʚ ɿʣʽʥʽ (ʏʝʭʽʷ) (ɼʦʜʘʪʦʢ ɿ). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ 

ʜʠʩʝʨʪʘʮʽʾ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ. ʇʨʘʮʽ [345, 346, 347, 354, 355, 356, 357, 

360] ʻ ʦʜʥʦʦʩʽʙʥʠʤʠ. ʋ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʦʩʦʙʠʩʪʠʡ 

ʥʘʫʢʦʚʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʪʘʢʠʡ: [229] ï ʧʨʦʧʦʟʠʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʤʝʪʠʯʥʠʭ 

ʻʤʥʦʩʪʝʡ ʟ ʝʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; [259] ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʣʽʢʫ ʚʠʤʦʛ ʜʦ ʥʦʚʦʛʦ ʚʟʽʨʮʷ; 

[341] ï ʨʦʟʨʦʙʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʬʦʨʤʠ ʟʘʭʠʩʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʘʛʥʽʪʘ, 

ʤʘʛʥʽʪʦʧʨʦʚʦʜʘ ʽ ʜʘʪʯʠʢʘ; [33, 241, 308] ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ (life-long learning) ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʫʨʩʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ; [78, 145] ï ʬʦʨʤʫʚʘʥʥʷ ʩʭʝʤʠ ʜʦʧʫʩʪʠʤʠʭ ʚʽʜʩʪʘʥʝʡ 

ʤʽʞ ʦʢʨʝʤʠʤʠ ʩʧʦʨʫʜʘʤʠ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʙʫʨʦʚʦʾ, ʘʥʘʣʽʟ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ 

ʥʘʬʪʦʛʘʟʦʧʨʦʷʚʽʚ ʪʘ ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʨʦʟʨʦʙʣʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ; [82] ï ʨʦʟʨʦʙʣʝʥʥʷ ʨʦʟʜʽʣʫ 4.3 

çʐʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʙʝʟʧʝʢʠ ʚ ʧʨʦʮʝʩʽ ʩʧʦʨʫʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥè; [31] ï ʨʦʟʨʦʙʢʘ ʩʭʝʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 

ʚ ʩʠʩʪʝʤʽ ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʩʭʝʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ; [333] ï ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʦʧʦʟʠʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ; [349] ï ʚʩʪʘʥʦʚʣʝʥʦ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚ 

ʜʦʚʢʽʣʣʷ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʦʚʢʽʣʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ; [65, 337] ï ʧʨʦʧʦʟʠʮʽʾ ʩʪʦʩʦʚʥʦ ʛʝʨʤʝʪʠʟʘʮʽʾ 

ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ, ʧʨʦʧʦʟʠʮʽʾ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜ ʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʧʦʨʫʜʞʝʥʥʷ 
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ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ; [85] ï ʫʯʘʩʪʴ ʚ 

ʨʦʟʨʦʙʣʝʥʥʽ ʧʝʨʝʣʽʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʘʩʠʚʽʚ ʙʘʟʠ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ; [83] ï  

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʧʝʨʝʚʽʨʢʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʢʦʥʪʝʢʩʪʽ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; [66] ï ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʫʯʘʩʪʴ ʚ ʨʦʟʨʦʙʣʝʥʥʽ 

ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ; [10] ï ʝʢʦ-ʝʬʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʦʙô̒ ʢʪʽʚ ʝʥʝʨʛʝʪʠʢʠ; [250] ï ʫʯʘʩʪʴ ʫ ʚʠʙʦʨʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ 

ʧʽʜʭʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙô̒ ʢʪʽʚ; [72] ï ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʚʧʣʠʚʫ ʦʙô̒ ʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ ʥʘ ʧʨʠʟʝʤʥʠʡ 

ʰʘʨ ʘʪʤʦʩʬʝʨʠ; [255] ï ʫʯʘʩʪʴ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʩʭʝʤʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʦʤʽʰʦʢ ʚ ʘʪʤʦʩʬʝʨʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʠʢʠʜʫ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ; [254] ï ʘʥʘʣʽʟ 

ʬʘʢʪʦʨʽʚ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ ʦʙô̒ ʢʪʘʭ ʝʥʝʨʛʝʪʠʢʠ; [73] ï ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʚʠʙʽʨ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʧʨʠ ʚʠʢʠʜʽ ʟ 

ʩʚʝʨʜʣʦʚʠʥʠ; [55] ï ʫʯʘʩʪʴ ʚ ʘʥʘʣʽʟʽ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚô̫ ʥʘʩʝʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ; [63] ï ʨʦʟʨʦʙʢʘ ʙʣʦʢ-ʩʭʝʤʠ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʝʨʤʝʪʠʟʦʚʘʥʦʾ ʅʎʉ. 

ɸʧʨʦʙʘʮʽʷ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ 

ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʽ ʩʝʤʽʥʘʨʘʭ: ʄʽʞʥʘʨʦʜʥ̔ ʡ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʬʪʦʛʘʟʦʚʘ ʦʩʚʽʪʘ ʪʘ ʥʘʫʢʘ: ʩʪʘʥ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2014, 2016); ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʬʪʘ ʽ ʛʘʟ. ʅʘʫʢʘ-ʦʩʚʽʪʘ ï ʚʠʨʦʙʥʠʮʪʚʦ: ʰʣʷʭʠ ʽʥʪʝʛʨʘʮʽʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫè (ɼʨʦʛʦʙʠʯ, 2015); XI ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʉʪʨʘʪʝʛʽ̫  ̫ʢʦʩʪʽ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ  ʪʘ ʦʩʚʽʪʽè (ɹʦʣʛʘʨʽʷ, ɺʘʨʥʘ, 2015); 
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ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʬʪʦʛʘʟʦʚʘ ʝʥʝʨʛʝʪʠʢʘè (ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, 2015, 2017, 2019); International conference çInnovative ideas in 

scienceè (Baia Mare, 2015); V (XXIX) ʤʽʞʥʘʨʦʜʥʽʡ ʤʽʞʚʫʟʽʚʩʴʢʽʡ ʰʢʦʣ̔-ʩʝʤʽʥʘʨ ̔

çʄʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʠʢʠ ʚ ʪʝʭʥʽʮʽ ʪʘ ʩʦʮʽʫʤʽ (ʄʽɿɼ ʊʉ-2015)è ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, 2015; ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʬʦʨʫʤ ̔çʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ: 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʦʣʦʛʽʾè (ʂʠʾʚ, 2015); ʍ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ (ʂʠʾʚ, 2016); ʅʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʤʽʥʘʨʽ  çʉʫʯʘʩʥʠʡ ʚʠʢʣʘʜʘʯ ʫ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʯʥʽʡ ʤʦʜʝʣʽ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫʥʽʚʝʨʩʠʪʝʪʫè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2016); ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʩʪʫʜʝʥʪʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʧʨʦʬʝʩʽʡʥʦ ʩʧʨʷʤʦʚʘʥʠʭ ʤʦʚʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚ ʩʫʯʘʩʥʽʡ ʥʘʫʮʽè (ɾʠʪʦʤʠʨ, 

2016); V ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʪʘ 

ʩʪʫʜʝʥʪʽʚ çɸʢʪʫʘʣʴʥʽ ʟʘʜʘʯʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡè (ʊʝʨʥʦʧʽʣʴ, 2016); 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʛʝʦʬʦʨʫʤ -2017. ɸʢʪʫʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʽʥʥʦʚʘʮʽʾè (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2017); ʍV ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè, (ʂʨʝʤʝʥʯʫʢ, 2017); ɯɯ 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʽʥʪʝʨʥʝʪ ʢʦʥʬʝʨʝʥʮʽʾ 2017 çɯʥʥʦʚʘʮʽʡʥʠʡ 

ʨʦʟʚʠʪʦʢ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽè; V ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʅʘʫʢʦʚʘ ʤʦʣʦʜʴ-2017è (ʤ. ʂʠʾʚ, 2017); 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʬʪʘ ʽ ʛʘʟ. ʅʘʫʢʘ-ʦʩʚʽʪʘ ï 

ʚʠʨʦʙʥʠʮʪʚʦ: ʰʣʷʭʠ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫè (ʤ. ɼʨʦʛʦʙʠʯ, 2018); 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʘʰʠʥʠ, ʦʙʣʘʜʥʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣʠ 

ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ PGE ï 2018è (ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ, 2018); The International scientific-practical conferention çProblems and 

achievements of modern scienceè (Ireland, Cork, 2019). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʫ 55 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʽʟ ʷʢʠʭ 

25 ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ (8 ʦʜʥʦʦʩʽʙʥʠʭ ʩʪʘʪʝʡ, 10 ï ʚ 

ʞʫʨʥʘʣʘʭ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʥʘʫʢʦʚʦ-ʤʝʪʨʠʯʥʦʾ ʙʘʟʠ ʜʘʥʠʭ SCOPUS), 22 ï ʫ 

ʤʘʪʝʨʽʘʣʘʭ ʪʘ ʪʝʟʘʭ ʢʦʥʬʝʨʝʥʮʽʡ; ʦʪʨʠʤʘʥʦ 1 ʧʘʪʝʥʪ ʥʘ ʚʠʥʘʭʽʜ ʪʘ 2 ʧʘʪʝʥʪʠ ʥʘ 
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ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ; ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ 3 ʤʦʥʦʛʨʘʬʽʾ, ʦʜʥʘ ʟ ʷʢʠʭ ï 

ʟʘʨʫʙʽʞʥʘ, ʪʘ 2 ʟʙʽʨʥʠʢʠ ʧʨʘʮʴ. 

ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 

ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ, 7 ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

ʽʟ 362 ʥʘʡʤʝʥʫʚʘʥʴ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 418 ʩʪʦʨʽʥʦʢ, ʟ ʷʢʠʭ 

376 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. ʈʦʙʦʪʘ ʤʽʩʪʠʪʴ 93 ʨʠʩʫʥʢʠ, 47 ʪʘʙʣʠʮʴ ʪʘ 12 

ʜʦʜʘʪʢʽʚ. 
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ʈʆɿɼɯʃ 1  
ʉʊɸʅ ʇʈʆɹʃɽʄʀ ʇʈʀʈʆɼʅʆ-ʊɽʍʅʆɻɽʅʅʆɰ ɹɽɿʇɽʂʀ 

ʅɸʌʊʆɻɸɿʆɺʀɼʆɹʋɺʅʀʍ ʆɹôɭʂʊɯɺ 

 

1.1 ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʪʘ ʩʫʯʘʩʥʠʡ ʥʘʫʢʦʚʠʡ ʧʦʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʫ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙô̒ ʢʪʽʚ 

ɽʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ ʩʚʽʪʦʚʦʛʦ ʤʘʩʰʪʘʙʫ ʟʫʤʦʚʣʶʻʪʴʩʷ ʩʧʦʞʠʚʯʠʤ ʬʦʨʤʘʪʦʤ 

ʽʩʥʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʦʢʨʝʤʘ ʚ ʢʨʘʾʥʘʭ ʟ ʝʢʦʥʦʤʽʢʦʶ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʜʦʙʫʚʘʥʥʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʋʢʨʘʾʥʘ ʻ ʩʘʤʝ ʩʝʨʝʜ ʪʘʢʠʭ ʢʨʘʾʥ, ʜʝ ʤʘʩʰʪʘʙʥʦʶ 

ʧʨʠʯʠʥʦʶ ʧʦʨʫʰʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʜʦʚʛʦʪʨʠʚʘʣʝ ʪʘ 

ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [125].  

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʩʪʦʤ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʦʨʫʰʝʥʥʷ  ʝʢʦʣʦʛʽʯʥʦʾ 

ʨʽʚʥʦʚʘʛʠ ʽ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ [30]. ʅʘ ʨʠʩʫʥʢʫ 1.1 ʥʘʚʝʜʝʥʦ ʨʽʯʥʝ ʫʪʚʦʨʝʥʥʷ 

ʚʽʜʭʦʜʽʚ ʚ ʯʦʪʠʨʴʦʭ ʘʛʨʝʛʦʚʘʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʚʘʣʦʚʘ ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ. 

ʊʝʤʧʠ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʯʠʭ ʩʠʣ ʽ ʦʩʚʦʻʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʝʩʫʨʩʽʚ 

ʩʪʚʦʨʶʶʪʴ ʧʨʦʙʣʝʤʫ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʘʷʚʥʽʩʪʶ ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ ʽ ʛʦʨʶʯʠʭ ʨʽʜʠʥ, 

ʛʦʨʶʯʠʭ ʛʘʟʽʚ, ʘʛʨʝʩʠʚʥʦʾ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ, ʪʦʢʩʠʯʥʠʭ ʨʝʘʛʝʥʪʽʚ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʠʩʦʢʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ. ʊʦʤʫ ʥʘʬʪʦʛʘʟʦʚʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʤʠʩʣʦʚʦʩʪʝʡ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ: ʘʪʤʦʩʬʝʨʫ, ʣʽʪʦʩʬʝʨʫ, ʛʽʜʨʦʩʬʝʨʫ 

(ʧʦʚʝʨʭʥʝʚʽ ʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ) ʪʘ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʚ 

ʝʢʦʩʠʩʪʝʤʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʽ ʚʢʣʶʯʘʻ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʙʽʦʩʬʝʨʠ. 

ʅʘʬʪʦʛʘʟʦʚʘ ʛʘʣʫʟʴ, ʚ ʮʽʣʦʤʫ, ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʦʙôʻʢʪʦʤ ʧʽʜʚʠʱʝʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ. ʆʙôʻʢʪʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʪʚʦʨʶʶʪʴ ʥʝʙʝʟʧʝʢʫ 

ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʽ ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ. 

ʉʧʦʨʫʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ (ʅɻʉ) ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 
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ʚʧʣʠʚʦʤ ʥʘ ʚʩʽ ʝʣʝʤʝʥʪʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, 

ˇʨʫʥʪʦʚʠʡ ʽ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ 

(ˇʨʫʥʪʦʚʽ ʚʦʜʠ, ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, ˇʨʫʥʪʠ ʪʦʱʦ), ʙʽʦʪʫ. ʅʘ ʙʽʣʴʰʦʩʪʽ ʝʪʘʧʽʚ 

çʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫè ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʠʩʫʪʥʽ ʚʠʩʦʢʦʪʦʢʩʠʯʥʽ 

ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʜʦʚʢʽʣʣʷ ʨʝʯʦʚʠʥʠ. 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ʈʽʯʥʝ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʯʦʪʠʨʴʦʭ ʘʛʨʝʛʦʚʘʥʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʚʘʣʦʚʘ ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ [34] 

ʉʴʦʛʦʜʝʥʥʠʡ ʩʧʦʩʽʙ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʝʨʝʜʙʘʯʘʻ ʾʭ ʛʝʨʤʝʪʠʟʦʚʘʥʠʡ 

ʟʙʽʨ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʧʦʯʘʪʢʫ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʥʘʬʪʦʚʠʜʦʙʫʪʦʢ ʚʽʚʩʷ ʚʽʜʢʨʠʪʠʤ 

ʩʧʦʩʦʙʦʤ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ  ʚʪʨʘʪʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʟʘʚʜʘʚʘʣʦ ʟʥʘʯʥʦʾ 

ʰʢʦʜʠ ʜʦʚʢʽʣʣʶ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʚʦʜʷʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ 

ʟʘʭʦʜʠ ʚ ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʦʜʥʘʢ ʽʩʪʦʪʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʚ ʝʢʦʣʦʛʽʯʥʽʡ 

ʩʬʝʨʽ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʦʩʦʙʣʠʚʽʩʪʶ ʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʻ ʬʽʟʠʯʥʝ ʩʪʘʨʽʥʥʷ ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʎʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

https://www.eea.europa.eu/data-and-maps/indicators/industrial-waste-indicator/assessment-1
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ʘʚʘʨʽʡʥʠʤʠ ʟʘʣʧʦʚʠʤʠ ʩʢʠʜʘʤʠ ʚ ʜʦʚʢʽʣʣʷ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʧʦʪʨʘʧʣʷʥʥʷ ʧʣʘʩʪʦʚʠʭ 

ʽ ʙʫʨʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʚ ʧʨʠʨʦʜʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɿʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ 

ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʻ ʜʞʝʨʝʣʦʤ ʙʝʟʢʦʥʪʨʦʣʴʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʜʦʚʢʽʣʣʷ 

ʤʝʪʘʥʫ ʪʘ ʽʥʰʠʭ ʬʣʶʾʜʽʚ [34, 212, 248].  

ʅʘʬʪʘ ʷʢ ʟʘʙʨʫʜʥʶʚʘʯ ʟʘʡʤʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʟʘ ʧʦʰʠʨʝʥʥʷʤ, ʯʠʩʣʦʤ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʚʝʣʠʯʠʥʦʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠ ʟʙʝʨʝʞʝʥʥʽ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʬʪʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʧʣʦʱʽ ʧʦʨʫʰʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʤʦʞʫʪʴ ʨʦʩʪʠ ʚ ʛʝʦʤʝʪʨʠʯʥʽʡ ʧʨʦʛʨʝʩʽʾ ʱʦʜʦ 

ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʥʘʬʪʦʧʨʦʚʦʜʽʚ. 

ʅʘʫʢʦʚʮʽ ʚʽʜʤʽʯʘʶʪʴ [117], ʱʦ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʥʘʬʪʦʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜʭʦʜʠ ʽ ʯʠʤ ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʨʦʙʽʪ ʚʠʢʦʥʫʻʪʴʩʷ, ʪʠʤ ʽʥʪʝʥʩʠʚʥʽʰʝ 

ʚʠʥʠʢʘʶʪʴ ʥʘ ʮʠʭ ʩʪʘʜʽʷʭ ʥʘʬʪʦʛʝʥʥʽ ʧʦʪʦʢʠ ʽ ʙʽʣʴʰʠʡ ʾʭ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɸʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʣʠʰʝ ʧʽʜʩʠʣʶʶʪʴ ʽ 

ʢʦʥʮʝʥʪʨʫʶʪʴ ʮʝʡ ʚʧʣʠʚ. ʇʨʠ ʮʴʦʤʫ ʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷ ʽ ʟʚʠʯʘʡʥʘ ʚʠʨʦʙʥʠʯʘ 

ʜʽʷʣʴʥʽʩʪʴ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʤʘʡʞʝ ʥʝ ʨʦʟʤʝʞʦʚʫʻʪʴʩʷ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʘʣʶʚʘʥʥʷ ʩʫʧʫʪʥʴʦʛʦ ʥʘʬʪʦʚʦʛʦ ʛʘʟʫ 

ʱʦʨʽʯʥʦ ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʢʠʜʘʻʪʴʩʷ ʜʽʦʢʩʠʜʠ ʘʟʦʪʫ, ʤʦʥʦʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʤʝʪʘʥʦʣ, 

ʩʘʞʘ ʽ ʤʝʪʘʥ, ʱʦ ʩʪʚʦʨʶʻ ʧʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ. ʎʽ çʥʘʬʪʦʛʘʟʦʚʽ ʬʦʥʪʘʥʠè ʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʚʛʦʪʨʠʚʘʣʠʤʠ. ɺʽʜ 

ʨʦʙʦʪʠ ʦʜʥʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘ ʨʽʢ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘʜʭʦʜʠʪʴ ʜʦ 2 ʪʦʥ ʚʫʛʣʝʚʦʜʥʽʚ ʽ 

ʩʘʞʽ, 30 ʪʦʥ ʦʢʩʠʜʽʚ ʘʟʦʪʫ, 8 ʪʦʥ ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ, 5 ʪʦʥ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ. ɺ ʨʘʜʽʫʩʽ 

500 ʤ ʚʽʜ ʙʫʨʦʚʦʾ ʪʽʣʴʢʠ ʟʽ ʩʥʽʛʦʤ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ ʦʩʽʜʘʻ 2,4-4,4 ʪʦʥ / ʤ2 

ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ [117]. ʅʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʪʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʱʦʨʽʯʥʦ ʩʧʘʣʶʻʪʴʩʷ ʙʽʣʴʰʝ 15 ʤʣʨʜ. ʤ3 ʩʫʧʫʪʥʴʦʛʦ ʥʘʬʪʦʚʦʛʦ 

ʛʘʟʫ, ʱʦ ʫʪʚʦʨʶʻ ʙʣʠʟʴʢʦ 7% ʚʩʽʭ ʧʘʨʥʠʢʦʚʠʭ ʚʠʢʠʜʽʚ ʈʦʩʽʾ [212]. 

ʉʚʽʪʦʚʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽ ʢʦʤʧʘʥʽʾ ʬʦʢʫʩʫʶʪʴ ʩʚʦʶ ʫʚʘʛʫ ʥʘ ʥʦʚʠʭ 

ʚʽʜʜʘʣʝʥʠʭ ʨʦʜʦʚʠʱʘʭ ʽʟ ʩʢʣʘʜʥʠʤʠ ʫʤʦʚʘʤʠ ʚʠʜʦʙʫʚʘʥʥʷ [29]. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʨʦʙʽʪ ʚ ʘʨʢʪʠʯʥʠʭ ʨʝʛʽʦʥʘʭ, ʜʝ ʟʛʽʜʥʦ ʜʘʥʠʭ [46] 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʨʦʟʚʽʜʘʥʠʤʠ ʙʣʠʟʴʢʦ 13% ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʪʘ 30 % ʟʘʧʘʩʽʚ 

ʧʨʠʨʦʜʥʴʦʛʦ ʛʘʟʫ. ʉʢʣʘʜʥʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ (ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʥʽʛ, ʤʦʨʩʴʢʽ 
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ʭʚʠʣʽ, ʦʙʣʝʜʝʥʽʥʥʷ, ʪʫʤʘʥ ʽ ʧʦʛʘʥʘ ʚʠʜʠʤʽʩʪʴ, ʧʦʣʷʨʥʠʡ ʥʠʟʴʢʠʡ ʪʠʩʢ, ʘʡʩʙʝʨʛʠ), 

ʚ ʷʢʠʭ ʧʦʚʠʥʥʦ ʧʨʘʮʶʚʘʪʠ ʦʙʣʘʜʥʘʥʥʷ ʩʪʚʦʨʶʶʪʴ ʚʠʩʦʢʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ. 

ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʰʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʱʝ ʡ 

ʚʽʜʜʘʣʝʥʽʩʪʶ ʦʙôʻʢʪʘ ʪʘ ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʦ  ʁʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʥʘʜʘʻʪʴʩʷ ɼʝʨʞʘʚʥʦʶ ʩʣʫʞʙʦʶ 

ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ [181] ʱʦʜʦ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʾ ʥʘ ʦʭʦʨʦʥʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʜʦʙʫʚʘʥʥʽ ʩʠʨʦʾ ʥʘʬʪʠ ʪʘ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʽʥʬʦʨʤʫʻ ʧʨʦ ʽʥʚʝʩʪʠʮʽʾ ʥʘʜʘʥʽ ʥʘ ʦʭʦʨʦʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʽ ʧʨʦʙʣʝʤʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ; ʦʯʠʱʝʥʥʷ ʟʚʦʨʦʪʥʠʭ ʚʦʜ; ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʭʦʜʘʤʠ; ʟʘʭʠʩʪ ʽ ʨʝʘʙʽʣʽʪʘʮʽʶ ˇʨʫʥʪʫ, ʧʽʜʟʝʤʥʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʥʝ 

ʚʠʜʽʣʷʶʯʠ ʧʨʠ ʮʴʦʤʫ, ʧʫʥʢʪ - ʽʥʚʝʩʪʠʮʽʾ ʥʘ ʤʦʜʝʨʥʽʟʘʮʽʶ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚ 

ʥʘʧʨʷʤʢʫ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʦʙʪʦ, ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ, ʱʦ ʩʫʯʘʩʥʘ ʢʦʥʮʝʧʮʽʷ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʙʦʨʦʪʴʙʫ ʽʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ, ʷʢʽ ʚʞʝ ʚʠʥʠʢʣʠ, ʘ ʥʝ 

ʜʦʩʪʘʪʥʴʦ ʟʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ ʰʣʷʭʦʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡ ʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ. 

ʅʦʚʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʪʨʝʙʫʶʪʴ 

ʥʝ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʜʽʡ ʚ ʩʬʝʨʽ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʘ ʢʦʤʧʣʝʢʩʥʫ 

ʜʦʚʛʦʪʝʨʤʽʥʦʚʫ ʩʪʨʘʪʝʛʽʶ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʘ ʚ 

ʩʚʦʾʡ ʦʩʥʦʚʽ ʙʫʜʝ ʧʝʨʝʜʙʘʯʘʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʧʦʟʠʮʽʾ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʢʦʤʧʘʥʽʡ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʚʠʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ 

ʤʦʜʝʨʥʽʟʘʮʽʶ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʪʘ 

ʧʨʘʚʦʚʠʭ ʨʽʰʝʥʴ ʪʘʢ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʛʘʣʫʟʽ.  ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ [304]:  

- çʝʢʦʣʦʛʽʟʘʮʽʷè ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ; 

- ʦʧʪʠʤʽʟʘʮʽʷ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʽʷʣʴʥʦʩʪʽ (ʧʨʦʜʫʢʮʽʾ). 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʧʦʟʠʮʽʾ ʚ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʜʽʣʝʥʦ 

ʚʠʤʦʛʠ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʝʢʦʣʦʛʽʯʥʽʡ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ 

ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ [123]:  
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- ʧʽʜʪʨʠʤʢʘ ʙʘʣʘʥʩʫ ʚ ʩʠʩʪʝʤʽ çʣʶʜʠʥʘ-ʧʨʠʨʦʜʘè (ʝʢʦʥʦʤʽʢʘ ʽ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ); 

- ʨʦʟʨʦʙʢʘ ʤʝʭʘʥʽʟʤʽʚ ʥʝʜʦʧʫʱʝʥʥʷ ʢʦʥʬʣʽʢʪʫ ʤʽʞ ʝʢʦʣʦʛʽʯʥʠʤʠ 

çʮʽʥʥʦʩʪʷʤʠè ʽ ʝʢʦʥʦʤʽʯʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ; 

- ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʥʘʫʢʠ ʚ ʩʪʚʦʨʝʥʥʽ ʽ ʧʦʰʠʨʝʥʥʽ ʥʦʚʠʭ ʝʢʦʣʦʛʽʯʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

- ʧʜ̔ʚʠʱʝʥʥʷ ʥʘʫʢʦʻʤʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʚʽʜʭʽʜʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʟʤʝʥʰʝʥʥʷ çʧʨʠʨʦʜʦʻʤʥʦʩʪʽè ʧʨʦʜʫʢʮʽʾ (ʧʦʩʣʫʛ); 

- ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʤʽʥʽʤʽʟʘʮʽʾ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʜʝʛʨʘʜʘʮʽʾ; 

- ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʜʽʶʯʠʭ ʪʘ ʟʘʧʨʦʝʢʪʦʚʘʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ; 

- ʨʦʟʨʦʙʢʘ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʟʘʛʨʦʟʠ ʟʘʚʜʘʥʥʷ 

ʟʙʠʪʢʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ; 

- ʦʧʪʠʤʽʟʘʮʽʷ ʨʦʟʧʦʜʽʣʫ ʜʦʭʦʜʽʚ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; 

- ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʝʢʩʪʝʨʥʘʣʽʾʚ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ.  

ɾʠʚʘ ʧʨʠʨʦʜʘ ʥʝ ʤʦʞʝ ʩʧʽʚʽʩʥʫʚʘʪʠ ʟ ʨʦʟʣʠʚʘʤʠ ʥʘʬʪʠ, ʰʢʽʜʣʠʚʠʤʠ 

ʚʠʢʠʜʘʤʠ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʩʪʘʣʠ ʧʦʚʩʷʢʜʝʥʥʽʩʪʶ. ʇʦʩʪʫʧʦʚʦ ʢʦʤʧʘʥʽʾ ʧʨʠʭʦʜʷʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʚʠʛʽʜʥʽʰʝ ʥʝ ʫʩʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʟʘʙʨʫʜʥʝʥʴ, ʘ ʟʘʧʦʙʽʛʘʪʠ ʾʭ ʚʠʥʠʢʥʝʥʥʶ, 

ʪʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʧʦʣʽʪʠʢʠ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [147]. 

ɼʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʠʟʠʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʢʦʣʦʛʽʯʥʦʛʦ, ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽ 

ʢʦʤʧʘʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʠʟʢʫ ʤʝʪʦʜʽʚ ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʘʩʠʚʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʘʝʨʦʬʦʪʦʟʡʦʤʢʠ ʽ ʢʦʩʤʽʯʥʦʾ ʟʡʦʤʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʠʪʠ, ʜʝ ʚʘʨʪʦ ʰʫʢʘʪʠ ʥʘʬʪʫ, ʧʨʠ ʮʴʦʤʫ ʤʽʥʽʤʘʣʴʥʦ 

ʚʧʣʠʚʘʶʯʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘʣʝ ʧʦʢʘʟʥʠʢ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʩʪʘʥʫ 

ʤʘʩʠʚʽʚ ʧʦʨʽʜ ʧʨʠ ʚʽʜʙʦʨʽ ʥʘʬʪʠ ʯʠ ʛʘʟʫ ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ [147].  
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ʆʧʨʠʣʶʜʥʝʥʽ ʜʘʥʽ ɼʝʨʞʛʝʦʥʘʜʨ ʋʢʨʘʾʥʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʫʢʨʘʾʥʩʴʢʽ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʘʯʽ ʛʦʪʫʶʪʴʩʷ ʟʥʘʯʥʦ ʘʢʪʠʚʽʟʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʽ ʚʝʜʫʪʴ 

ʘʢʪʠʚʥʫ ʨʦʙʦʪʫ ʚ ʥʘʧʨʷʤʢʫ ʦʪʨʠʤʘʥʥʷ ʜʦʟʚʽʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʚʠʜʦʙʫʪʦʢ. 

ɿʛʽʜʥʦ ʧʦʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʜʦʙʫʪʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʋʢʨʘʾʥʽ ʚ 2017 ʨʦʮʽ 

ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 4% (ʥʘ 804,3 ʤʣʥ. ʤ3) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2016 ʨʦʢʦʤ - ʜʦ 20.79 ʤʣʨʜ. 

ʤ3. ɸʊ "ʋʢʨʛʘʟʚʠʜʦʙʫʚʘʥʥʷ" ʟʙʽʣʴʰʠʣʦ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʥʘ 4,4% (ʥʘ 640.7 ʤʣʥ ʤ3) 

- ʜʦ 15.24 ʤʣʨʜ. ʤ3, ʇɸʊ "ʋʢʨʥʘʬʪʘ" ʩʢʦʨʦʪʠʣʦ ʥʘ 15,1% (ʥʘ 196,2 ʤʣʥ ʤ3) - ʜʦ 

1.1 ʤʣʨʜ ʢʫʙ. ʤ. ɯʥʰʽ ʧʨʘʮʶʶʯʽ ʚ ʢʨʘʾʥʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽ ʢʦʤʧʘʥʽʾ ʚ ʤʠʥʫʣʦʤʫ 

ʨʦʮʽ ʥʘʨʦʩʪʠʣʠ ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʥʘ 8,6% (ʥʘ 351 ʤʣʥ. ʤ3) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2016 ʨʦʢʦʤ 

- ʜʦ 4.43 ʤʣʨʜ. ʤ3 [109].  

ʇʣʘʥʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʤʦʞʣʠʚʝ 

ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʘ ʧʝʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʆʜʥʠʤ ʟ 

ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ɯʩʥʫʶʯʽ ʪʝʥʜʝʥʮʽʾ ʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽʡ ʛʘʣʫʟʽ ʧʦʪʨʝʙʫʶʪʴ 

ˇʨʫʥʪʦʚʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʧʨʦʚʘʜʞʫʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʫʤʦʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ.  

 

1.2 ɯʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ 

ʦʙôʻʢʪʽʚ 

1.2.1 ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ  

ɿʛʽʜʥʦ ʽʟ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘò (ʩʪ. 50) ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʻ ʪʘʢʠʤ ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʛʽʨʰʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ, ʱʦ 

ʛʘʨʘʥʪʫʻʪʴʩʷ ʟʜʽʡʩʥʝʥʥʷʤ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ, 

ʧʦʣʽʪʠʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʜʝʨʞʘʚʥʦ-ʧʨʘʚʦʚʠʭ ʪʘ 

ʽʥʰʠʭ ʟʘʭʦʜʽʚ [271]. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ [162] ʥʘʚʦʜʷʪʴʩʷ ʡ ʽʥʰʽ ʪʨʘʢʪʫʚʘʥʥʷ 

ʧʦʥʷʪʪʷ çʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè: 
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ï ʮʝ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ʞʠʪʪʻʚʦ-ʚʘʞʣʠʚʠʭ ʽʥʪʝʨʝʩʽʚ ʦʙôʻʢʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ (ʦʩʦʙʠʩʪʦʩʪʽ, ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʝʨʞʘʚʠ) ʚʽʜ ʟʘʛʨʦʟ ʧʨʠʨʦʜʥʦʛʦ, 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ ʪʘʢʦʞ ʟʘʙʨʫʜʥʝʥʴ ʚʥʘʩʣʽʜʦʢ 

ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʘʚʘʨʽʡ, ʢʘʪʘʩʪʨʦʬ, ʪʨʠʚʘʣʦʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʚʦʻʥʥʦ-

ʦʙʦʨʦʥʥʦʾ ʡ ʽʥʰʦʾ ʜʽʷʣʴʥʦʩʪʽ), ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ ʽ ʩʪʠʭʽʡʥʠʭ ʣʠʭ; 

- ʩʫʢʫʧʥʽʩʪʴ ʜʽʡ, ʩʪʘʥʽʚ ʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʷʤʦ ʯʠ ʧʦʙʽʯʥʦ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʩʝʨʡʦʟʥʠʭ ʟʙʠʪʢʽʚ (ʘʙʦ ʟʘʛʨʦʟ ʪʘʢʠʭ ʟʙʠʪʢʽʚ), ʱʦ ʟʘʚʜʘʶʪʴʩʷ ʧʨʠʨʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ, ʦʢʨʝʤʠʤ ʣʶʜʷʤ ʽ ʣʶʜʩʪʚʫ ʟʘʛʘʣʦʤ; 

- ʢʦʤʧʣʝʢʩ ʩʪʘʥʽʚ, ʷʚʠʱ ʪʘ ʜʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʦʣʦʛʽʯʥʠʡ ʙʘʣʘʥʩ ʥʘ 

ɿʝʤʣʽ ʽ ʫ ʙʫʜʴ-ʷʢʠʭ ʾʾ ʨʝʛʽʦʥʘʭ ʥʘ ʨʽʚʥʽ, ʜʦ ʷʢʦʛʦ ʬʽʟʠʯʥʦ, ʩʦʮʽʘʣʴʥʦ ʝʢʦʥʦʤʽʯʥʦ, 

ʪʝʭʥʦʣʦʛʽʯʥʦ ʪʘ ʧʦʣʽʪʠʯʥʦ ʛʦʪʦʚʝ (ʤʦʞʝ ʙʝʟ ʩʝʨʡʦʟʥʠʭ ʟʙʠʪʢʽʚ ʘʜʘʧʪʫʚʘʪʠʩʷ) 

ʣʶʜʩʪʚʦ. 

ɿʘʜʘʯʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʻ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʽ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʩʢʣʘʜʥʠʭ 

ʥʝʣʽʥʽʡʥʠʭ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʟʘʻʤʦʜʽʾ ʝʢʦʩʠʩʪʝʤ ʤʽʞ ʩʦʙʦʶ ʪʘ ʦʪʦʯʫʶʯʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʚʠʚʯʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨ ʪʘ ʩʪʘʥʫ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʚʠʥʠʢʥʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʧʝʨʝʜʢʨʠʟʦʚʠʭ ʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ ʚ ʪʠʤʯʘʩʦʚʽʡ ʽ ʧʨʦʩʪʦʨʦʚʽʡ 

ʜʠʥʘʤʽʯʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʙʝʟʧʝʢʠ ʝʢʦʣʦʛʽʯʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʪʝʨʠʪʦʨʽʡ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʛʨʦʟ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʘʚʘʨʽʡ ʽ 

ʢʘʪʘʩʪʨʦʬ, ʘ ʪʘʢʦʞ ʤʽʥʽʤʽʟʘʮʽʷ ʾʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʘʣʴʥʦ 

ʽʩʥʫʶʯʦʛʦ ʚ ʢʨʘʾʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ [79]. 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʢʣʘʜʥʫ 

ʩʠʩʪʝʤʫ (ʚʧʦʨʷʜʢʦʚʘʥʘ ʤʥʦʞʠʥʘ ʩʪʨʫʢʪʫʨʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʩʠʩʪʝʤ), ʦʟʥʘʢʘʤʠ ʷʢʦʾ ʻ: ʥʘʷʚʥʽʩʪʴ ʤʥʦʞʠʥʠ ʝʣʝʤʝʥʪʽʚ; 

ʩʫʢʫʧʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʽ ʚʽʜʥʦʩʠʥ ʤʽʞ ʥʠʤʠ; ʚʥʫʪʨʽʰʥʷ ʪʘ ʟʦʚʥʽʰʥʷ ʚʟʘʻʤʦʜʽʷ; 

ʤʥʦʞʠʥʘ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ; ʥʘʷʚʥʽʩʪʴ ʩʢʣʘʜʥʦʾ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʬʫʥʢʮʽʾ; ʯʽʪʢʠʡ 

ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʽʥʢʠ [162]. 

ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ï ʮʝ ʙʝʟʧʝʯʥʝ ʜʣʷ 

ʜʦʚʢʽʣʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʦʙôʻʢʪʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʚʽʜʩʫʪʥʽʩʪʴ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʙôʻʢʪ, ʟ ʽʥʰʦʛʦ [296]. ʆʪʞʝ, ʫ 

ʩʠʩʪʝʤʽ çʧʨʠʨʦʜʘïʪʝʭʥʽʯʥʠʡ ʦʙôʻʢʪïʣʶʜʠʥʘè ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʙʘʣʘʥʩʦʚʘʥʘ 
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ʚʟʘʻʤʦʜʽʷ ʧʨʠʨʦʜʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʘ 

ʦʧʪʠʤʘʣʴʥʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ, ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʽ, ʝʩʪʝʪʠʯʥʽ ʪʘ ʽʥʰʽ ʧʦʪʨʝʙʠ 

ʣʶʜʠʥʠ ʚ ʟʦʥʽ ʜʽʾ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙôʻʢʪʘ ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʩʘʤʦʨʝʛʫʣʶʚʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ. ɿʛʽʜʥʦ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ ɺ.ʅ. ʄʘʢʘʨʝʚʠʯʘ [212] 

ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʯʝʨʝʟ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ, ʚʝʣʠʯʠʥʠ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʽ ʪʝʭʥʽʯʥʦʛʦ ʨʠʟʠʢʫ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ. ʈʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʦʙôʻʢʪʘ ʜʣʷ ʜʦʚʢʽʣʣʷ ʽ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ ï ʚʽʜ ʥʘʡʥʝʟʥʘʯʥʽʰʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ 

ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʽ ʥʘʚʽʪʴ ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ.  

ʊʦʤʫ, ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʞʝ 

ʦʮʽʥʶʚʘʪʠʩʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʫ ʜʘʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʦʩʥʘʱʝʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʯʘʩʥʠʤʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷʤ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʢʦʣʦʛʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. ɺʠʙʨʘʥʽ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʽʭ 

ʯʘʩʦʚʠʭ ʨʷʜʘʭ ʜʘʥʠʭ  (ʯʘʩʦʚʽ ʪʨʝʥʜʠ), ʤʦʞʫʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜʦʙʨʘʞʘʪʠ ʦʩʥʦʚʥʽ 

ʪʝʥʜʝʥʮʽʾ, ʘʣʝ ʡ ʩʧʨʠʷʪʠ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʱʦ 

ʩʢʣʘʣʘʩʷ.  

ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙôʻʢʪʘ, ʷʢʠʤ, ʟʛʽʜʥʦ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʦʛʦ ʚ [243] ʤʦʞʝ ʙʫʪʠ ʥʘʬʪʦʛʘʟʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ ʟʘ ʨʝʞʠʤʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ: ʰʪʘʪʥʠʡ ʨʝʞʠʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʦʛʥʦʟ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʚ ʫʤʦʚʘʭ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʟʤʽʥʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ (ʨʠʩ. 1.2).  

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʤʧʣʝʢʩʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʻ:  

- ʪʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

- ʝʢʦʣʦʛʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽ ̫ʧʽʜʧʨʠʻʤʩʪʚʘ;  

- ʬʽʥʘʥʩʦʚʘʦʾ ʜʦʢʫʤʝʥʪʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ; 
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- ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʘʡʦʥ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʘʞʣʠʚʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʻ ʢʣʘʩ 

ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʝʨʠʪʦʨʽʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʦʥʘ ʜʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ 

ʟʦʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ [243]. 

 

 

ʈʠʩʫʥʦʢ 1.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʙôʻʢʪʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ 

ʊʘʢ, ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʙʘʚʣʝʥʥʷ ʫ ʚʦʜ̔ ʯʠ ʧʦʞʚʽʪʨʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʜʦ ʨʽʚʥʷ, ʷʢʠʡ ʥʝ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ (ɻɼʂ) ʚʠʟʥʘʯʘʶʪʴ ʢʣʘʩ ʥʝʙʝʟʧʝʯʥʦʩʪʽ  ʧʽʜʧʨʠʻʤʩʪʚʘ [72]. ɺʘʞʣʠʚʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʷʢʱʦ ʟʦʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʝʨʝʚʠʱʫʻ ʟʦʥʫ ʜʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ. ʗʢʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʜʦʪʨʠʤʫʻʪʴʩʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ, ʪʦ ʟʘ ʤʝʞʘʤʠ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ (ʉɿɿ) ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ɸʚʪʦʨʠ ʆʙʠʭʦʜ ɻ.ʆ. ʪʘ ʆʤʝʣʴʷʥʝʥʢʦ ʊ.ʃ. [237] ʧʨʦʧʦʥʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ  ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʅʘʫʢʦʚʮʷʤʠ ʙʫʣʦ 

ʚʠʜʽʣʝʥʦ ʪʘ ʦʧʨʘʮʴʦʚʘʥʦ ʨʷʜ ʧʦʢʘʟʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ: ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ (18 ʧʦʢʘʟʥʠʢʽʚ), ʚʦʜʥʽ ʨʝʩʫʨʩʠ (30 ʧʦʢʘʟʥʠʢʽʚ), 

ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ (10 ʧʦʢʘʟʥʠʢʽʚ), ʣʽʩʦʚʽ ʨʝʩʫʨʩʠ (12 ʧʦʢʘʟʥʠʢʽʚ), ʥʘʜʨʘ (7 

ʧʦʢʘʟʥʠʢʽʚ), ʝʢʟʦʛʝʥʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ (22 ʧʦʢʘʟʥʠʢʠ) ʪʘ ʚʽʜʭʦʜʠ (18 

ʧʦʢʘʟʥʠʢʽʚ). ʅʘ ʨʠʩ. 1.3 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʧʦʙʫʜʦʚʠ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʟʛʽʜʥʦ ʥʘʚʝʜʝʥʦʾ ʘʚʪʦʨʘʤʠ ɻ.ʆ. ʆʙʠʭʦʜ ʪʘ ʊ.ʃ. 

ʆʤʝʣʴʷʥʝʥʢʦ ʤʝʪʦʜʠʢʠ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʚʠʟʥʘʯʝʥʦ ʷʢ ʥʠʟʴʢʠʡ (0,0088) [237]. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʢʘʟʥʠʢʠ ʧʠʪʦʤʦʾ ʚʘʛʠ 

ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʫ ʩʪʨʫʢʪʫʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ ʨʠʩ 1.4 ʚʠʟʥʘʯʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰʘ ʧʠʪʦʤʘ ʚʘʛʘ ʻ ʩʝʢʪʦʨʫ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʥʥʷ [237].  

 

ʈʠʩʫʥʦʢ 1.3 ï ʉʭʝʤʘ ʧʦʙʫʜʦʚʠ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ [237] 
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ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʪʠʤ, ʱʦ ʚʠʜʦʙʫʚʥʘ ʪʘ ʧʝʨʝʨʦʙʥʘ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ 

ʋʢʨʘʾʥʽ ʻ ʧʝʨʝʚʘʞʘʶʯʠʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʪʘʨʽʣʽ ʚʽʜʭʦʜʦ- ʪʘ 

ʝʥʝʨʛʦʻʤʥʝ ʪʝʭʥʦʣʦʛʽʾ, ʜʝ ʩʪʨʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʪʘ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʞʝ ʟʘʢʽʥʯʠʚʩʷ. 

 

ʈʠʩʫʥʦʢ 1.4 ï ʉʪʨʫʢʪʫʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ [237] 

ʇʨʠʩʫʪʥʷ ʥʝʜʦʩʢʦʥʘʣʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʛʘʣʫʟʽ, ʱʦ ʻ 

ʧʨʠʯʠʥʦʶ  ʥʝʚʽʜʧʦʚʽʜʥʠʭ ʩʘʥʢʮʽʡ ʜʦ ʧʦʨʫʰʥʠʢʽʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʩʪʠʤʫʣʽʚ ʜʣʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ  ʱʦʜʦ ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʤʧʽʚ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʦʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʬʦʥʜʽʚ, 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʧʨʦʜʫʢʮʽʾ, ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʚʽʪʯʠʟʥʷʥʠʭ 

ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʙʣʘʜʥʘʥʥʷ [237].  

ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʦʮʽʥʢʠ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʟʦʢʨʝʤʘ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʷʢʦʛʦ ʟʘ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʨʽʟʥʦʛʦ ʨʽʚʥʷ.  
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1.2.2 ɽʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʛʝʥʮʽʾ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ  

 

ɭʚʨʦʧʝʡʩʴʢʦʶ ʘʛʝʥʮʽʻʶ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  (DPSIR) ʧʦʢʘʟʥʠʢʠ 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʣʽ ʧʦʢʘʟʥʠʢʘ ʚ ʦʮʽʥʮʽ ʢʦʥʢʨʝʪʥʦʛʦ ʧʠʪʘʥʥʷ: 

ʈʫʰʽʡʥʽ ʩʠʣʠ (Driving force) ï ʊʠʩʢ (Preasure)ï  ʉʪʘʥ (State) ï ɺʧʣʠʚ (Impact) ï 

ʈʝʘʛʫʚʘʥʥʷ (Respons) [158].  

ʈʫʰʽʡʥʽ ʩʠʣʠ  ï ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʬʘʢʪʦʨʠ ʪʘ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ 

ʧʦʩʠʣʶʶʪʴ ʘʙʦ ʟʤʝʥʰʫʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʊʠʩʢ ï ʧʨʷʤʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʯʝʨʝʟ ʚʠʢʠʜʠ ʪʘ ʩʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. 

ʉʪʘʥ ï ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʪʝʥʜʝʥʮʽʡ ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ 

ʜʦʚʢʽʣʣʷ. 

ɺʧʣʠʚ ï ʥʘʩʣʽʜʢʠ ʟʤʽʥʠ ʜʦʚʢʽʣʣʷ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʧʨʠʨʦʜʠ ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʈʝʘʛʫʚʘʥʥʷ  ï ʢʦʥʢʨʝʪʥʽ ʜʽʾ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤ. 

ɿʛʽʜʥʦ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʟʘ ʮʽʻʾ ʩʭʝʤʦʶ, ʩʦʮʽʘʣʴʥʠʡ ʽ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʟʙʽʣʴʰʫʻ ʪʠʩʢ ʥʘ ʜʦʚʢʽʣʣʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʠ ʜʦʚʢʽʣʣʷ - ʥʘʧʨʠʢʣʘʜ, 

ʩʪʚʦʨʝʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʫʤʦʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ, ʜʦʩʪʫʧʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʦʪʠʩʪʦʷʥʥʷ ʣʶʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ, ʝʢʦʩʠʩʪʝʤ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʥʝʛʘʪʠʚʥʫ ʩʦʮʽʘʣʴʥʫ ʨʝʘʢʮʽʶ, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʨʫʰʽʡʥʠʤʠ 

ʩʠʣʘʤʠ ʯʝʨʝʟ ʪʠʩʢ ʥʘ ʜʦʚʢʽʣʣʷ ʘʙʦ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʯʝʨʝʟ 

ʘʜʘʧʪʘʮʽʶ ʘʙʦ ʟʘʧʦʙʽʞʥʽ ʜʽʾ. ʊʘʢ, ʜʣʷ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʤʦʜʝʣʴ 

ʧʦʢʘʟʥʠʢʽʚ DPSIR ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ ʟʛʽʜʥʦ ʨʠʩ. 1.5. 

ɽʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʘʙʦ ʽʥʜʠʢʘʪʦʨʠ DPSIR ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʪʨʠʤʢʫ ʚʩʽʭ 

ʝʪʘʧʽʚ ʨʦʟʨʦʙʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ, ʚʽʜ ʨʦʟʨʦʙʢʠ ʦʩʥʦʚ ʧʦʣʽʪʠʢʠ ʜʦ 
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ʚʩʪʘʥʦʚʣʝʥʥʷ ʮʽʣʝʡ, ʚʽʜ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʢʠ ʧʦʣʽʪʠʢʠ ʜʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʦʩʽʙ, 

ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʣʽʪʠʢʫ ʽ ʨʦʟʫʤʽʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ (ʊʘʙʣʠʮʷ 1.1) [4].  

 

 

ʈʠʩʫʥʦʢ 1.5 ï ʄʦʜʝʣʴ ʧʦʢʘʟʥʠʢʽʚ DPSIR ʜʣʷ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ 

ʛʘʣʫʟʽ 

ɺ ʢʘʪʘʣʦʛ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʢʣʶʯʝʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʷʢʽ ʧʽʜʛʦʪʦʚʣʝʥʽ 

ɭʚʨʦʩʪʘʪʦʤ ʽ ɭʚʨʦʧʝʡʩʴʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ɭɸʅʉ), ʘ 

ʪʘʢʦʞ ʜʝʷʢʽ ʧʦʢʘʟʥʠʢʠ ʟ ʆʙ'ʻʜʥʘʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʮʝʥʪʨʫ ʂʦʤʽʩʽʾ ʪʘ ʽʥʰʠʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʜʞʝʨʝʣ (ɼʦʜʘʪʦʢ ʂ). 

ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʪʚʦʨʶʻ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʡ ʨʠʟʠʢ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʥʘʩʝʣʝʥʥʷ, ʪʦʤʫ ʡʦʛʦ ʢʦʥʪʨʦʣʴ ʧʦʪʨʝʙʫʻ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʪʴ 

ʨʝʩʫʨʩʠ ʷʢ ʨʝʛʽʦʥʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʩʚʽʪʦʚʦʛʦ ʤʘʩʰʪʘʙʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ 

ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ: 

- ʨʝʛʽʦʥʘʣʴʥʠʡ ʇʦʣʴʩʴʢʠʡ ʨʝʩʫʨʩ ʩʪʚʦʨʝʥʠʡ ɯʥʩʪʠʪʫʪʦʤ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  IOś-PIB (http://ios.edu.pl/jakosc-powietrza/); 

- ʚʽʜ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(https://www.eea.europa.eu/themes/air/air-quality-index), ʜʝ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ 

ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ɭʚʨʦʧʽ ʟʘ ʻʚʨʦʧʝʡʩʴʢʠʤ ʽʥʜʝʢʩʦʤ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ;   

- waqi.info - ʽʥʩʪʨʫʤʝʥʪ ʜʦʟʚʦʣʷʻ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʫ ʩʚʽʪʽ ʟʘ ʨʷʜʦʤ 

ʧʦʢʘʟʥʠʢʽʚ: ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ AQI, CO, SO2, NO2, O3, PM10, PM2,5 [165].   

http://ios.edu.pl/jakosc-powietrza/
https://www.eea.europa.eu/themes/air/air-quality-index
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ʊʘʙʣʠʮʷ 1.1 ï ʇʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʥʘʧʨʷʤʢʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [4] 

ˉ 

ʧ/ʧ 

ʇʦʢʘʟʥʠʢ ʟʘ ʥʘʧʨʷʤʢʦʤ ɸʙʨʝʚʽʘʪʫʨʘ ʂʽʣʴʢʽʩʪʴ 

ʧʦʢʘʟʥʠʢʽʚ 

1 ʂʣʽʤʘʪʠʯʥʠʡ ʩʪʘʥ ʽ ʧʦʢʘʟʥʠʢʠ ʚʧʣʠʚʫ LIM  38 

2 ʆʩʥʦʚʥʠʡ ʥʘʙʽʨ ʽʥʜʠʢʘʪʦʨʽʚ CSI 34 

3 ɭʚʨʦʧʝʡʩʴʢʽ ʽʥʜʠʢʘʪʦʨʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ SEBI 23 

4 ʄʝʭʘʥʽʟʤ ʟʚʽʪʥʦʩʪʽ ʟ ʪʨʘʥʩʧʦʨʪʫ ʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

TERM 13 

5 ʄʦʨʩʴʢʽ ʽʥʜʠʢʘʪʦʨʠ MAR 9 

6 ɽʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ENER 8 

7 ɯʥʜʠʢʘʪʦʨʠ ʟʝʤʣʽ ʽ ʛʨʫʥʪʫ LSI 7 

8 ɯʥʜʠʢʘʪʦʨʠ ʚʦʜʠ WAT 6 

9 ʇʦʚʽʪʨʷ AIR 5 

10 ɯʥʜʠʢʘʪʦʨʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ INDP 4 

11 ʉʪʘʣʝ ʩʧʦʞʠʚʘʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʦ SCP 3 

12 ʇʝʨʩʧʝʢʪʠʚʠ Outlook 2 

13 ɯʥʜʠʢʘʪʦʨʠ ʚʽʜʭʦʜʽʚ WST 2 

14 ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

WREI 1 

  

ʊʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ. ɺ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ 

ʧʨʠʩʫʪʥʷ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʚʧʣʠʚʘʤʠ ʥʘ ʜʦʚʢʽʣʣʷ (ʥʘʧʨʠʢʣʘʜ ʥʘʬʪʦʛʘʟʦʚʦʜʦʧʨʦʷʚʠ 

ʪʘ ʚʽʜʢʨʠʪʽ ʬʦʥʪʘʥʠ). ʊʦʤʫ ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʘʚʘʨʽʡʥʠʭ ʚʠʢʠʜʽʚ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʟʦʢʨʝʤʘ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ ʨʦʟʨʦʙʢʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʚ ʩʠʩʪʝʤʽ 

ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʧʨʦʮʝʩʘʤ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ. 
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1.2.3 ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ  

ʆʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʻ ʩʪʘʥ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ, ʩʧʨʠʯʠʥʝʥʦʾ ʪʝʭʥʦʛʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɼʞʝʨʝʣʘʤʠ ʦʜʝʨʞʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʻ:  

- ʦʬʽʮʽʡʥʽ ʟʚʽʪʠ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʽ ʦʨʛʘʥʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʩʦʮʽʘʣʴʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʝʨʞʘʚʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʙʶʨʦ ɿɸɻʉʽʚ; 

- ʩʧʝʮʽʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʦʙʣʽʢ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʩʤʝʨʪʝʡ ʫ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʚʠʜʽʣʝʥʠʭ ʟʦʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ - ʪʘʢ ʟʚʘʥʽ 

ʧʨʦʩʧʝʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; 

- ʨʝʪʨʦʩʧʝʢʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʦʙʣʽʢʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʟʘ ʤʠʥʫʣʽ ʧʝʨʽʦʜʠ ʯʘʩʫ; 

- ʜʘʥʽ ʣʽʢʘʨʩʴʢʠʭ ʦʛʣʷʜʽʚ ʥʘʩʝʣʝʥʥʷ; 

- ʜʘʥʽ ʢʣʽʥʽʯʥʠʭ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʦʙʩʪʝʞʝʥʴ; 

- ʨʝʟʫʣʴʪʘʪʠ ʤʝʜʠʢʦ-ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʦʧʠʪʫʚʘʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ) 

ʥʘʩʝʣʝʥʥʷ [245]. 

ɺʠʜʦʙʫʪʦʢ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʞʠʪʪʻʚʦʛʦ ʧʨʦʩʪʦʨʫ 

ʥʘʩʝʣʝʥʥʷ, ʱʦ, ʙʝʟʫʤʦʚʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʡʦʛʦ ʟʜʦʨʦʚôʾ. ʊʘʢ, ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʨʘʡʦʥʘʭ ʚʠʜʦʙʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʘ ʟʦʢʨʝʤʘ, ʥʝʨʚʦʚʦʾ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ ʪʘ 

ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 2% [228].  

ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʟʘ 

ʩʽʯʝʥʴ-ʚʝʨʝʩʝʥʴ 2018 ʨʦʢʫ, 43,8% ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʴ ʻ 

ʥʘʩʣʽʜʢʦʤ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʤʝʭʘʥʽʟʤʽʚ, ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ. 25,4% ʚʠʧʘʜʢʽʚ ʚʠʢʣʠʢʘʥʽ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʤʝʭʘʥʽʟʤʽʚ ʽ ʨʦʙʦʯʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, 18,4% - ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 15,1% - 

ʥʝʝʬʝʢʪʠʚʥʽʩʪʶ ʨʦʙʦʪʠ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. ʉʝʨʝʜ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʨʰʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʭʚʦʨʦʙʠ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ - 39,8% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʽʘʛʥʦʟʽʚ ʚ ʋʢʨʘʾʥʽ (873 ʚʠʧʘʜʢʠ). ɿʘʭʚʦʨʶʚʘʥʥʷ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ (ʨʘʜʠʢʫʣʦʧʘʪʽʾ, ʦʩʪʝʦʭʦʥʜʨʦʟʠ, ʘʨʪʨʠʪʠ, ʘʨʪʨʦʟʠ) ʩʪʘʥʦʚʣʷʪʴ 
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27,6% (606 ʚʠʧʘʜʢʽʚ), ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʣʫʭʫ - 12% (263 ʚʠʧʘʜʢʠ), ʚʽʙʨʘʮʽʡʥʘ 

ʭʚʦʨʦʙʘ - 5,8% (127 ʚʠʧʘʜʢʽʚ). ʅʘʡʙʽʣʴʰʝ ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʴ ʟʘʬʽʢʩʦʚʘʥʦ ʫ ʩʬʝʨʽ 

ʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʢʘʨ'ʻʨʽʚ - 82,3% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

(1,081 ʪʠʩ. ʦʩʽʙ), ʱʦ ʥʘ 14,3% (181 ʦʩʽʙ) ʤʝʥʰʝ, ʥʽʞ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʝʨʽʦʜ 

ʤʠʥʫʣʦʛʦ ʨʦʢʫ [102]. 

ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʝʜʝʥʠʭ ʥʘʫʢʦʚʮʷʤʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʭʚʦʨʦʙʠ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ [197]. ʊʘʢʦʞ ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʱʦʜʦ ʊʶʤʝʥʩʴʢʦʾ 

ʦʙʣʘʩʪʽ - ʦʩʥʦʚʥʦʛʦ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʨʘʡʦʥʫ ʈʦʩʽʾ, ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʟʘ ʙʘʛʘʪʴʤʘ ʢʣʘʩʘʤʠ ʭʚʦʨʽʙ ʚʠʱʝ ʟʘʛʘʣʴʥʦʨʦʩʽʡʩʴʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʽ ʜʘʥʠʭ ʧʦ ɿʘʭʽʜʥʦ-ʉʠʙʽʨʩʴʢʦʤʫ ʨʘʡʦʥʫ ʚ ʮʽʣʦʤʫ. ɺʽʜʤʽʯʘʶʪʴʩʷ 

ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʧʦ ʭʚʦʨʦʙʘʭ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʥʦʚʦʫʪʚʦʨʝʥʥʷ, ʭʚʦʨʦʙʠ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʦʨʛʘʥʽʚ ʯʫʪʪʷ, ʚʠʧʘʜʢʽʚ ʣʝʡʢʝʤʽʾ ʫ ʜʽʪʝʡ, ʧʨʠʩʪʫʧʽʚ ʘʩʪʤʠ, ʚʨʦʜʞʝʥʠʭ 

ʜʝʬʝʢʪʽʚ ʩʝʨʮʷ, ʥʠʟʴʢʦʾ ʚʘʛʠ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ ʪʘ ʧʝʨʝʜʯʘʩʥʠʭ ʧʦʣʦʛʽʚ ʪʦʱʦ ʫ 

ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʨʦʞʠʚʘʻ ʧʦʨʷʜ ʟ ʦʙôʻʢʪʘʤʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ [256,7,12]. ʅʘ 

ʨʠʩ. 1.6 ʥʘʚʝʜʝʥʦ ʩʪʨʫʢʪʫʨʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʚʽʢʦʤ 0-17 ʨʦʢʽʚ ʋʢʨʘʾʥʠ ʟʘ 

ʢʣʘʩʘʤʠ ʭʚʦʨʽʙ ʫ 2017 ʨ. (%), ʜʝ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʧʝʨʝʚʘʞʘʶʯʫ ʢʽʣʴʢʽʩʪʴ ʭʚʦʨʽʙ 

ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ [342].  

 

ʈʠʩʫʥʦʢ 1.6 ï ʉʪʨʫʢʪʫʨʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʚʽʢʦʤ 0-17 ʨʦʢʽʚ ʋʢʨʘʾʥʠ ʟʘ 

ʢʣʘʩʘʤʠ ʭʚʦʨʽʙ ʫ 2017 ʨ. (%) [342] 
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ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʷʤʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʣʶʜʠʥʠ [212]. ʉʫʩʧʽʣʴʥʝ ʟʜʦʨʦʚ'ʷ ʦʧʠʩʫʻʪʴʩʷ 

ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [101]:  

- ʜʝʤʦʛʨʘʬʽʯʥʽ (ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ, ʩʤʝʨʪʥʽʩʪʴ ʪʘ ʾʾ ʚʽʢʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʧʨʠʨʽʩʪ 

ʥʘʩʝʣʝʥʥʷ, ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ ʞʠʪʪʷ (ʨʠʩ.1.7));  

- ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ (ʟʘʛʘʣʴʥʦʾ, ʟʘ ʦʢʨʝʤʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ, ʜʣʷ 

ʽʥʬʝʢʮʽʡʥʠʭ, ʭʨʦʥʽʯʥʠʭ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʦʢʨʝʤʠʭ ʚʠʜʽʚ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʟ ʪʠʤʯʘʩʦʚʦʶ ʚʪʨʘʪʦʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʦʱʦ);  

- ʽʥʚʘʣʽʜʥʦʩʪʽ (ʟʘʛʘʣʴʥʦʾ, ʜʠʪʷʯʦʾ, ʧʦ ʚʽʢʦʚʦʾ, ʩʪʨʫʢʪʫʨʘ ʧʨʠʯʠʥ); 

- ʨʽʚʝʥʴ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ; 

- ʜʦʥʦʟʦʣʦʛʽʯʥʽ ʩʪʘʥʠ (ʽʤʫʥʽʪʝʪ, ʦʧʽʨʥʽʩʪʴ ʩʠʩʪʝʤ, ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ 

ʪʦʱʦ). 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʷʢ ʩʝʨʝʜʥʷ 

ʦʯʽʢʫʚʘʥʘ ʪʨʠʚʘʣʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ ʞʠʪʪʷ ð ʚʝʣʠʯʠʥʘ, ʱʦ ʘʢʫʤʫʣʶʻ ʧʦʚʽʢʦʚʽ 

ʧʦʢʘʟʥʠʢʠ ʩʤʝʨʪʥʦʩʪʽ ʽ ʻ ʥʘʜʽʡʥʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʫʩʧʽʣʴʥʦʛʦ ʟʜʦʨʦʚôʷ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʟʘʛʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ [287] .  

 

 

ʈʠʩʫʥʦʢ 1.7 ï ʏʠʩʝʣʴʥʽʩʪʴ ʧʦʤʝʨʣʠʭ ʪʘ ʥʘʨʦʜʞʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʫ 2005-

2016ʨʨ.[101] 
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ʏʠʩʣʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʧʨʝʜʩʪʘʚʝʥʦ ʚ 

ʪʘʙʣ. 1.2 [287]. 

ʊʘʙʣʠʮʷ 1.2 ï ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ [287] 

ˉ 

ʧ/ʧ 

ʇʦʢʘʟʥʠʢ ɿʤʽʩʪʦʚʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʉʧʦʩʽʙ ʦʙʯʠʩʣʝʥʥʷ 

1 ʇʝʨʚʠʥʥʘ 

ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ 

ʏʘʩʪʦʪʘ 

ʟʘʭʚʦʨʶʚʘʥʴ, 

ʚʠʷʚʣʝʥʠʭ ʫʧʝʨʰʝ 

ˤ̉̒̌̏ ̖̃̏̑̏̂ȟ̃ ̠̖̉̃̌̆̎̉
̈ ̨̨́̈̃̓̎̊ ̨̐̆̑̏̅ ̙̔̐̆̑̆
˞̠̆̑̆̅̎ ̨̘̝̝̉̒̆̌̎̒̓ 

̠̎́̒̆̌̆̎̎
ρπππ 

2 ɿʘʛʘʣʴʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ 

(ʧʦʰʠʨʝʥʽʩʪʴ, 

ʭʚʦʨʦʙʣʠʚʽʩʪʴ) 

ʏʘʩʪʦʪʘ ʭʚʦʨʦʙ ʩʝʨʝʜ 

ʥʘʩʝʣʝʥʥʷ 

ˤ̉̒̌̏ ̨̖̃̒ ̨̖̃̏̑̂ȟ
̤̖̈́̑̆̒̓̑̏̃́̎̉ ̔ 
̨̝̈̃̓̎̏̍̔ ̨̗̑̏

˞̠̆̑̆̅̎ ̨̘̝̝̉̒̆̌̎̒̓ 
̠̎́̒̆̌̆̎̎

ρππππ 

3 ʇʦʢʘʟʥʠʢʠ 1, 2 ʚ ʨʦʟʨʽʟʽ 

ʬʦʨʤ ʭʚʦʨʦʙ, ʩʪʘʪʽ, ʚʽʢʫ, 

ʪʝʨʠʪʦʨʽʡ 

ʇʦʰʠʨʝʥʽʩʪʴ 

ʦʢʨʝʤʠʭ ʭʚʦʨʦʙ ʫ 

ʦʢʨʝʤʠʭ ʛʨʫʧ 

ʥʘʩʝʣʝʥʥʷ 

ʉʧʦʩʽʙ 1, 2 ʩʪʦʩʦʚʥʦ 

ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ 

ʥʘʩʝʣʝʥʥʷ 

4 ʏʘʩʪʢʘ ʦʢʨʝʤʠʭ ʬʦʨʤ 

ʭʚʦʨʦʙ (ʛʨʫʧ) ʫ ʩʢʣʘʜʽ 

ʚʩʽʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʉʪʨʫʢʪʫʨʘ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ˤ̉̒̌̏ ̖̃̏̑̏̂
 ̩̐̆̃̎̏ ̄̑̔̐̉

˔̝́̄́̌̎̆ ̘̉̒̌̏ ̖̃̏̑̏̂
ρππ 

5 ʇʦʢʘʟʥʠʢʠ 4 ʚ ʨʦʟʨʽʟʽ 

ʩʪʘʪʽ, ʚʽʢʫ, ʪʝʨʠʪʦʨʽʡ 

ʉʪʨʫʢʪʫʨʘ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʦʢʨʝʤʠʭ ʛʨʫʧ 

ʥʘʩʝʣʝʥʥʷ 

ɸʥʘʣʦʛʽʯʥʦ ʩʧʦʩʦʙʫ 4 

6 ʉʝʨʝʜʥʴʦʜʝʥʥʠʡ ʨʽʚʝʥʴ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ ʦʢʨʝʤʽ 

ʤʽʩʷʮʽ ʧʝʚʥʠʤʠ 

ʭʚʦʨʦʙʘʤʠ 

ʉʝʟʦʥʥʽʩʪʴ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ˤ̉̒̌̏ ̨̖̃̏̑̂ ̩̐̆̃̎̏ ̏̑̍̉̕
 ̃̅́̎̏̍̔ ̨̨̠̗̍̒

ˤ̉̒̌̏ ̨̅̎̃ ̔ ̨̨̠̗̍̒
 

7 ʂʦʥʪʠʥʛʝʥʪ ʦʩʽʙ, ʱʦ 

ʟʚʝʨʥʫʣʠʩʷ ʧʦ 

ʤʝʜʜʦʧʦʤʦʛʫ 

ʏʘʩʪʢʘ ʥʘʩʝʣʝʥʥʷ, 

ʱʦ ʟʚʝʨʥʫʣʘʩʷ ʧʦ 

ʤʝʜʜʦʧʦʤʦʛʫ 

ˤ̉̒̌̏ ̨̏̒̂ȟ̠ ̋ ̨
̠̈̃̆̑̎̔̌̉̒
 ̘̃̐̏̓̏̎̏̍̔ ̨̗̑̏

˞̠̆̑̆̅̎ ̨̘̝̝̉̒̆̌̎̒̓
 ̠̎́̒̆̌̆̎̎

ρπππ 

8 ʈʦʟʧʦʜʽʣ ʦʩʽʙ, ʱʦ 

ʟʚʝʨʥʫʣʠʩʷ, ʟʘ ʢʨʘʪʥʽʩʪʶ 

ʟʚʝʨʥʝʥʴ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʢʦʥʪʠʥʛʝʥʪʽʚ, ʱʦ 

ʟʚʝʨʪʘʶʪʴʩʷ ʧʦ 

ʤʝʜʜʦʧʦʤʦʛʫ 

ˤ̉̒̌̏ ̓̉ȟ̖̚  ̏
̠̈̃̆̑̎̔̌̉̒ ρȟςȟσ 
́̂ ̨̝̙̏̂̌  ̨̆̑́̈̃
ˤ̉̒̌̏ ̓̉ȟ̖̠ ̋ ̨
̠̈̃̆̑̎̔̌̉̒
̐ ̏̅̏̐̏̍̏̄̔

ρππ 

 

ʅʘ ʨʠʩʫʥʢʫ 1.8 ʥʘʚʝʜʝʥʦ ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟʘ ʧʝʨʽʦʜ 2012-2016 ʨʨ. [245]. 
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ʈʠʩʫʥʦʢ 1.8 ï ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟʘ 

ʧʝʨʽʦʜ 2012-2016 ʨʨ. [245] 

ʅʘʚʝʜʝʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦʜʦ ʜʠʥʘʤʽʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ 

ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʧʨʷʤʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʥʘʧʨʷʤʢʫ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʩʢʦʨʦʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʟʦʢʨʝʤʘ ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ ʚ ʘʩʧʝʢʪʽ ʟʘʧʦʙʽʛʘʥʥʷ. 

  

1.2.4  ɽʢʦʣʦʛʽʯʥʠʡ ʽ ʪʝʭʥʽʯʥʠʡ ʨʠʟʠʢ 

ɯʩʥʫʻ ʨʷʜ ʤʝʪʦʜʠʢ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ [237, 276]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

ʇʦʨʷʜ ʽʟ ʦʮʽʥʢʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʦʩʥʦʚʽ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʨʠʨʦʜʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ [216]. ʅʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠʩʫʪʥʽ ʚʠʩʦʢʽ 

ʨʽʚʥʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʪʘʢ ʽ ʘʛʨʝʩʠʚʥʽʩʪʶ ʥʘʷʚʥʠʭ ʨʝʯʦʚʠʥ. ɽʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ, ʷʢ ʟʘʟʥʘʯʝʥʦ 

ʚ ʧʨʘʮʽ ɺ.ɺ. ɼʦʙʨʦʚʦʣʴʩʴʢʦʛʦ ï ʮʝ ʡʤʦʚʽʨʥʽʩʪʴ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ 
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ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʩʣʽʜʢʽʚ, ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ 

ʬʘʢʪʦʨʽʚ, ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʧʦʜʽʡ ʫ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʚʠʨʘʞʝʥʘ 

ʢʽʣʴʢʽʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ [144]. ʊʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʪʫʧʥʽ 

ʚʝʣʠʯʠʥʠ [301]: 

- ʤʦʞʣʠʚʠʤʠ ʥʘʪʫʨʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʙʠʪʢʫ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʞʝʨʪʚ ʪʘ 

ʟʨʫʡʥʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ, ʚʝʣʠʯʠʥʘ ʚʪʨʘʯʝʥʦʛʦ ʚʨʦʞʘʶ ʪʦʱʦ; 

- ʤʦʞʣʠʚʠʤʠ ʨʦʟʤʽʨʘʤʠ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʝʛʨʘʜʘʮʽʾ 

ʝʢʦʩʠʩʪʝʤ ʪʦʱʦ; 

- ʤʦʞʣʠʚʠʤ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʦʱʦ. 

ʆʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʘ ʥʦʩʠʪʴ ʧʨʦʛʥʦʟʥʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʚʦʜʠʪʴʩʷ 

ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ: 

- ʤʝʪʦʜʦʤ ʘʥʘʣʦʛʽʾ, ʪʦʙʪʦ ʧʦʨʽʚʥʷʥʥʷ ʟ ʽʥʰʠʤʠ ʧʦʜʽʙʥʠʤʠ ʦʙôʻʢʪʘʤʠ, 

ʧʨʠʯʦʤʫ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʦʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

- ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʧʦʜʽʙʥʠʭ ʷʚʠʱ, ʷʢʽ ʚʞʝ ʪʨʘʧʠʣʠʩʴ 

ʪʦʱʦ; 

- ʪʝʦʨʝʪʠʯʥʠʤ ʰʣʷʭʦʤ, ʪʦʙʪʦ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ. 

ʊʝʭʥʦʛʝʥʥʘ ʩʢʣʘʜʦʚʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʽ 

ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ, ʱʦ ʟʜʘʪʥʽ ʟʘʚʜʘʪʠ 

ʽʩʪʦʪʥʦʾ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʘʙʦ ʟʜʦʨʦʚ'ʶ ʣʶʜʝʡ. ʆʩʥʦʚʥʽ 

ʬʘʢʪʦʨʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʤʦʞʥʘ ʟʛʨʫʧʫʚʘʪʠ 

ʟʘ ʨʽʚʥʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʭʦʜʞʝʥʥʷ ʬʘʢʪʦʨʽʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ (ʷʚʠʱʘ), 

ʧʨʦʮʝʩʠ ʫ ʝʢʦʣʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ, ʷʢʽʡ ʥʘʥʝʩʝʥʽ ʟʙʠʪʢʠ, ʢʽʥʮʝʚʠʡ ʩʪʘʥ ʝʢʦʩʠʩʪʝʤʠ 

(ʥʘʩʣʽʜʢʠ ʜʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʬʘʢʪʦʨʫ ʜʣʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʅʇʉ) ʽ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ) [188]. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʽʩʥʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ (ʪʘʙʣʠʮʷ 1.3) [188]. 
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ʊʘʙʣʠʮʷ 1.3 ï ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʥʘ 

ʤʽʢʨʦ ï ʽ ʤʘʢʨʦʨʽʚʥʷʭ [188] 

ʉʢʣʘʜʦʚʽ 

ʘʥʘʣʽʪʠʯʥʦʾ 

ʧʨʦʮʝʜʫʨʠ 

ʈʽʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʨʠʟʠʢ-ʘʥʘʣʽʟʫ ʝʢʦʣʦʛʽʯʥʦʩʪʽ 

ʄʽʢʨʦʨʽʚʝʥʴ ʄʘʢʨʦʨʽʚʝʥʴ 

ʄʝʪʘ ʆʮʽʥʢʘ ʧʨʷʤʠʭ ʟʙʠʪʢʽʚ ʚʽʜ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʷʚʠʱʘ 

ɺʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʽʜ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʥʦ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʄʦʜʝʣʴ 

ʘʥʘʣʽʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ 

ɼʝʪʝʨʤʽʥʦʚʘʥʽ ʬʫʥʢʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʌʫʥʢʮʽʷ ʽʤʦʚʽʨʥʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɿʘʛʘʣʴʥʠʡ 

ʚʠʛʣʷʜ 

ʤʦʜʝʣʽ 

Risk=M(x), ʜʝ M(x) ï 

ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʷʚʠʱʘ 

Risk=ʈ(ʭ)ÖM(x), ʜʝ ʈ(x)ï 

ʽʤʦʚʽʨʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʂʽʣʴʢʽʩʥʠʡ 

ʘʥʘʣʽʟ ὙὭίὯ
ρ

ὅὒ

ὅ

ːˑ˗
 

ʜʝ CL50 ï ʩʤʝʨʪʝʣʴʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʦʢʩʠʢʘʥʪʘ ʫ 

ʚʽʜʭʦʜʽ ʷʢ ʢʨʠʪʝʨʽʡ 

ʪʦʢʩʠʯʥʦʩʪʽ, Ci ï ʚʤʽʩʪ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʢʦʤʧʦʥʝʥʪʘʭ ʅʇʉ 

Risk = (-Pi )lnPi ,  

ʜʝ Pi - ʽʤʦʚʽʨʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ i-ʡ ʢʦʤʧʦʥʝʥʪ ʅʇʉ: 

ὖ
Ѝ Ͻ Ͻ

ϽὩὼὴ Ͻὼ 

ʜʝ K - ʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ, 

smin - ʥʦʨʤʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ 

 

ɺʠʚʯʝʥʥʶ ʧʠʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʧʨʠʩʚʷʯʝʥʦ ʧʨʘʮʽ 

ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ Pittinge C.A., Bachman R., Rutgers M., Faber J.H. [50,59], ʜʝ 

ʥʘʚʝʜʝʥʦ ʙʘʟʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʽʚ. ɺʽʜʦʤʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʻ [285]:  

- ʧʨʠʥʮʠʧʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ: ʢʦʤʘʥʜʥʽʩʪʴ, ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, 

ʧʨʦʛʥʦʟʦʚʘʥʽʩʪʴ, ʽʥʪʝʛʨʘʮʽʷ, ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ; 

- ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ: ʧʣʘʥʫʚʘʥʥʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ, ʢʦʥʪʨʦʣʴ, 

ʦʮʽʥʢʘ, ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, ʦʙʨʦʙʢʘ; 

- ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ: ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʪʚʦʨʯʽ ʤʝʪʦʜʠ, ʦʮʽʥʢʠ, ʘʥʘʣʽʟ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ ʟʘʡʤʘʶʪʴ ʪʝʭʥʽʯʥʽ ʨʠʟʠʢʠ. 

ɻʘʣʫʟʝʚʽ ʪʝʭʥʽʯʥʽ ʨʠʟʠʢʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ, ʬʘʭʽʚʮʷʤʠ ʪʝʭʥʽʯʥʦʛʦ 
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ʧʨʦʬʽʣʶ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʨʦʟʛʣʷʜʘʶʪʴ ʾʭ ʷʢ 

ʥʝʙʝʟʧʝʢʠ, ʚʽʜʤʦʚʠ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʫʩʪʘʪʢʫʚʘʥʥʷ). ɺʦʜʥʦʯʘʩ ʝʢʦʥʦʤʽʯʥʽ 

ʥʘʩʣʽʜʢʠ ʪʝʭʥʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʧʨʦʛʥʦʟ ʨʦʟʤʽʨʽʚ ʟʙʠʪʢʫ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ 

ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʟ ʧʦʟʠʮʽʡ 

ʤʝʥʝʜʞʤʝʥʪʫ ʨʦʟʨʦʙʣʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ [318]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʅ. ɸ. ʂʘʟʘʢʦʚʘ ʪʝʭʥʽʯʥʠʡ ʨʠʟʠʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʚʝʜʝʥʥʷʤ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ (ʨʝʛʫʣʷʨʥʦʾ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ), ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʫ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʬʽʨʤʠ [177]. ɼʦ ʪʝʭʥʽʯʥʠʭ 

ʨʠʟʠʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʡʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪ ʚʥʘʩʣʽʜʦʢ ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʨʦʙʽʪ;  

- ʡʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪ ʫ ʨʝʟʫʣʴʪʘʪʽ ʥʝʜʦʩʷʛʥʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʫ ʭʦʜʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʨʦʙʦʢ; 

- ʡʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪ ʫ ʨʝʟʫʣʴʪʘʪʽ ʥʠʟʴʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʦʩʚʦʾʪʠ ʨʝʟʫʣʴʪʘʪʠ ʥʦʚʠʭ ʨʦʟʨʦʙʦʢ; 

- ʡʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʨʦʜʫʢʪʽʚ ʧʦʙʽʯʥʠʭ ʘʙʦ ʚʽʜʩʪʨʦʯʝʥʠʭ ʫ ʯʘʩʽ ʧʨʦʷʚʽʚ ʧʨʦʙʣʝʤ;  

ʡʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʙʦʾʚ ʽ ʧʦʣʦʤʢʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʪ. ʜ.  

ʅʘ ʨʠʩʫʥʢʫ 1.9 ʥʘʚʝʜʝʥʦ ʩʭʝʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ 

ʨʠʟʠʢʽʚ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʝʥʜʝʥʮʽʾ ʧʦʥʠʞʝʥʥʷ ʩʪʫʧʝʥʶ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚ 

ʥʘʬʪʦʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʷʢ ʽ ʫ ʽʥʰʠʭ ʚʠʜʘʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ) ʚ ʋʢʨʘʾʥʽ, 

ʚʨʘʭʦʚʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʻ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ. 

ɹ̔ ʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʘʙʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ ʘʙʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʽʥʘʥʩʦʚʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʨʠʟʠʢʽʚ [285]. 
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ʈʠʩʫʥʦʢ 1.9 ï ʉʭʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʨʠʟʠʢʽʚ 

ʊʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ ʤʘʩʰʪʘʙʥʽʩʪʴ ʧʦʪʝʥʮʽʡʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʜʦʚʢʽʣʣʷ 

ʩʧʨʠʯʠʥʝʥʠʭ ʦʙôʻʢʪʘʤʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ, ʥʝʦʙʭʽʜʥʠʤ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʨʠʟʠʢ ʤʝʥʝʜʞʤʝʥʪʫ 

ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʱʝ ʥʘ ʝʪʘʧʘʭ ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ.  
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1.3 ɸʥʘʣʽʟ ʟʘʢʦʥʦʜʘʚʯʦʾ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ  ʙʘʟʠ ʋʢʨʘʾʥʠ ʪʘ 

ʩʚʽʪʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ 

 

1.3.1 ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʟʘʢʦʥʦʜʘʚʯʦʾ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ 

ʋʢʨʘʾʥʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʛʘʣʫʟʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ 

 

ʅʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽ ʦʙôʻʢʪʠ, ʘ ʟʦʢʨʝʤʘ ʥʘʬʪʦʛʘʟʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʙôʻʢʪʠ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠè ʥʘʣʝʞʘʪʴ ʜʦ ʦʙôʻʢʪʽʚ 

ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʪʦʤʫ ʚʦʥʠ ʧʽʜʣʷʛʘʶʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ  ʪʘ ʦʙʣʽʢʫ ʟʛʽʜʥʦ ʟ 

ʇʦʨʷʜʢʦʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʦʙʣʽʢʫ ʦʙ'ʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʟʘʪʚʝʨʜʞʝʥʠʤ 

ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 11.07.2002 N 956 (956-2002-ʧ ) 

(ʅʇɸʆʇ 0.00-6.21-02),  ʪʘ ʜʝʢʣʘʨʫʚʘʥʥʶ ʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʟ ʇʦʨʷʜʢʦʤ 

ʜʝʢʣʘʨʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʦʙ'ʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʟʘʪʚʝʨʜʞʝʥʠʤ ʧʦʩʪʘʥʦʚʦʶ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 11.07.2002 N 956 (ʅʇɸʆʇ 0.00-6.22-02) 

[267,257]. ʇʨʘʚʠʣʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʥʘʬʪʦʚʠʭ, ʛʘʟʦʚʠʭ ʪʘ ʽʥʰʠʭ,  

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʜʦʙʫʚʘʥʥʷʤ  ʥʘʬʪʠ  ʽ  ʛʘʟʫ,  ʩʚʝʨʜʣʦʚʠʥ, ʧʨʦʤʠʩʣʦʚʦʛʦ  ʪʘ  

ʤʽʞʧʨʦʤʠʩʣʦʚʦʛʦ ʟʙʦʨʫ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʧ̔ ʜʛʦʪʦʚʢʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʜʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʤʘʛʽʩʪʨʘʣʴʥʠʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ. 

 ʅʘʢʘʟ ʚʽʜ 15.03.2017  ˉ 118 ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʘʚʠʣ ʨʦʟʨʦʙʢʠ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʨʝʛʫʣʶʻ 

ʚʽʜʥʦʩʠʥʠ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʤʧʣʝʢʩʥʫ ʽ ʨʘʮʽʦʥʘʣʴʥʫ ʨʦʟʨʦʙʢʫ ʨʦʜʦʚʠʱ ʚʫʛʣʝʚʦʜʥʽʚ [266]. 

ʇʦʩʪʘʥʦʚʘ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ "ʇʨʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʜʝʨʞʘʚʥʦʾ 

ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ" ʚʽʜ 5 ʙʝʨʝʟʥʷ 1998 ʨʦʢʫ N 188/98-ɺʈ 

ʚʠʟʥʘʯʘʻ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ,  ʷʢʽ  ʧʨʠʟʚʝʣʠ ʜʦ ʟʘʛʨʦʞʫʶʯʦʛʦ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ, ʻ [270]: 
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- ʟʘʩʪʘʨʽʣʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʩʦʢʘ ʝʥʝʨʛʦʤʽʩʪʢʽʩʪʴ ʪʘ 

ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʫ ʜʚʘ - ʪʨʠ ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ; 

- ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ; 

- ʥʝʩʧʨʠʷʪʣʠʚʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʠʩʦʢʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʩʠʩʪʝʤ (ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, 

ʦʙʦʨʦʪʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʱʦ), ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʽʩʥʫʶʯʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙ'ʻʢʪʽʚ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ 

ʩʪʠʤʫʣʶʚʘʣʠ ʙ ʨʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʩʠʩʪʝʤ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʦʭʦʨʦʥʦʶ ʜʦʚʢʽʣʣʷ. 

ɿʛʽʜʥʦ ɯSʆ 14001:2015 çʝʢʦʣʦʛʽʯʥʘ ʧʦʣʽʪʠʢʘè - ʮʝ ʦʬʽʮʽʡʥʘ ʟʘʷʚʘ ʚʠʱʦʛʦ 

ʢʝʨʽʚʥʠʮʪʚʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦ ʦʩʥʦʚʥʽ ʥʘʤʽʨʠ ʪʘ ʥʘʧʨʷʤʠ ʜʽʷʣʴʥʦʩʪʽ ʚ ʝʢʦʣʦʛʽʯʥʽʡ 

ʝʬʝʢʪʠʚʥʦʩʪʽ [155]. ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʘʬʪʦʛʘʟʦʚʘ ʛʘʣʫʟʴ ʟʘʷʚʣʷʻ ʧʨʦ ʛʘʨʤʦʥʽʟʘʮʽʶ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʧʦʣʦʞʝʥʥʷʤʠ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʩʥʦʚʥʽ 

ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠò, ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ 

ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘò, ɼʉʊʋ ISO 14001 ʉʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʈʦʟʨʦʙʣʝʥʽ ʚʠʤʦʛʠ ʪʘ ʥʘʩʪʘʥʦʚʠ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʦʜʥʘʢ ʧʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʫ ʟʥʘʯʥʠʭ ʤʘʩʰʪʘʙʘʭ 

[192]. 

ʆʜʥʠʤ ʟ ʢʨʦʢʽʚ ʜʦ ʤʦʞʣʠʚʦʩʪʽ ʢʝʨʫʚʘʪʠ ʩʪʘʥʦʤ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ 

ʟʦʢʨʝʤʘ ʥʘ ʝʪʘʧʽ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ ʦʙʣʽʢ ʩʚʝʨʜʣʦʚʠʥ. ɿʛʽʜʥʦ ʥʘʢʘʟʫ 

ʢʦʤʽʪʝʪʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ 

ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥè ˉ 76 ʚʽʜ 20.04.2005 ʦʙʣʽʢ ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʦʙ'ʻʢʪʽʚ ʜʝʨʞʘʚʥʦʛʦ ʬʦʥʜʫ 

ʥʘʜʨ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʡ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʤʽʥʝʨʘʣʴʥʦ-

ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ ʽʟ ʛʝʦʣʦʛʽʯʥʦʛʦ 



58 

 

  

ʚʠʚʯʝʥʥʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʥʘʜʨ, ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʽ ʨʝʣʽʢʚʽʜʘʮʽʾ ʽ ʨʦʟʢʦʥʩʝʨʚʘʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥ ʟ ʤʝʪʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʨ [264].  

ʆʙʣʽʢ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʨʦʟʧʦʯʘʪʦ ʫ 2005 ʨʦʮʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 16 ʛʨʫʜʥʷ 2004 ʨʦʢʫ ʟʘ ˉ 1696 ʚ 

ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ EIMIDA ï ɭʚʨʦʧʝʡʩʴʢʘ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʧʨʦ 

ʤʽʥʝʨʘʣʴʥʽ ʨʝʩʫʨʩʠ ʚ ʩʧʽʚʧʨʘʮʽ ɼʅɺʇ Ăɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠò ʪʘ ɻʝʦʣʦʛʽʯʥʦʾ 

ʩʣʫʞʙʠ ʅʦʨʚʝʛʽʾ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ. ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʝʢʪʫ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʚʽʜʢʨʠʪʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʝʾ 

ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʘʥʛʣʦʤʦʚʥʠʭ. ʊʘʢ ʥʘ ʨʠʩ. 1.10 

ʥʘʚʝʜʝʥʦ ʢʘʨʪʫ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʱʦʜʦ ʦʙʣʽʢʫ ʨʽʜʢʠʭ ʛʦʨʶʯʠʭ ʪʘ ʛʘʟʦʧʦʜʽʙʥʠʭ 

ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʛʽʜʥʦ çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè [225]. 

 

 

ʈʠʩʫʥʦʢ 1.10 ï ʆʙʣʽʢ ʨʽʜʢʠʭ ʛʦʨʶʯʠʭ ʪʘ ʛʘʟʦʧʦʜʽʙʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʛʽʜʥʦ 

çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè [225] 
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ʎʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʨʦʙʽʪ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʣʽʢʫ ʧʘʨʘʤʝʪʨʠʯʥʠʭ, 

ʧʦʰʫʢʦʚʠʭ, ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, 

ʢʦʪʨʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʥʘʜʨ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʱʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ [132]. ʆʙʣʽʢ ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʰʣʷʭʦʤ ʚʝʜʝʥʥʷ ʈʝʻʩʪʨʫ ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʈʝʻʩʪʨ ï ʮʝ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʨʝʻʩʪʨʘʮʽʶ, ʥʘʢʦʧʠʯʝʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ ʽ 

ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʝʨʜʣʦʚʠʥ. 

ʆʪʞʝ, ʚ ʟʘʢʦʥʦʜʘʚʯʽʡ ʙʘʟʽ ʧʨʠʩʫʪʥʽʡ ʨʷʜ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʛʫʣʶʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ, ʦʜʥʘʢ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʫʟʛʦʜʞʝʥʥʷ ʨʷʜʫ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʽʟ ɭʚʨʦʧʝʡʩʴʢʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ. ɯʩʥʫʶʯʽ 

ʚʠʤʦʛʠ ʟʛʽʜʥʦ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʟʫʤʦʚʣʶʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʢʦʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʚʘʪʠʩʷ ʚ ʟʘʢʦʥʦʜʘʚʯʠʭ ʪʘ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʘʭ. 

 

1.3.2 ʇʽʜʭʦʜʠ ʢʝʨʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ 

ʟʘʨʫʙʽʞʥʠʭ ʜʝʨʞʘʚ 

 

ʄʽʞʥʘʨʦʜʥʽ ʝʢʦʣʦʛʽʯʥʽ ʩʪʘʥʜʘʨʪʠ ʩʪʘʚʣʷʪʴ ʚʠʩʦʢʽ ʪʘ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʽʥʽʮʽʶʻ ʧʝʨʝʛʣʷʜ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʚʠʜʦʙʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ. ʆʜʥʠʤʠ ʟ ʚʘʞʣʠʚʠʭ 

ʚʠʤʦʛ ʻ ʧʨʦʟʦʨʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʘʥʦʾ ʛʘʣʫʟʽ. 

ʇʨʠʯʠʥʦʶ ʪʘʢʠʭ ʟʥʘʯʥʠʭ ʦʙʤʝʞʝʥʴ ʻ ʛʣʦʙʘʣʴʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ 

ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʚʽʪʽ. ɺ ʪʘʢʠʭ 

ʤʝʛʘʧʦʣʽʩʘʭ, ʷʢ ʇʝʢʽʥ, ʜʝ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʟ ʥʝʭʚʘʪʢʦʶ ʚʦʜʠ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ 

ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ ʻ ʛʦʣʦʚʥʠʤ ʦʙʦʚôʷʟʢʦʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʝʢʦʣʦʛʽʯʥʽ ʩʪʘʥʜʘʨʪʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʪʨʦʛʽ. ʉʪʘʥʜʘʨʪʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʩʢʠʜ 

ʩʪʽʯʥʠʭ ʚʦʜ, ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʚ ʩʚʽʪʽ [71].   

ʉʫʯʘʩʥʽ ʧʝʨʝʜʦʚʽ ʥʘʬʪʦʛʘʟʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ, ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʙʝʟʧʝʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʱʦʜʝʥʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʇʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʚʩʽʭ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ. 
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ʆʩʥʦʚʥʠʤʠ ʩʪʨʘʪʝʛʽʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʟʥʠʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʢʦʤʧʘʥʽʷ 

Total ʚʠʜʽʣʷʻ: cʢʣʘʜʘʥʥʷ ʩʮʝʥʘʨʽʾʚ ʘʚʘʨʽʡ; ʘʥʘʣʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʠʟʠʢʽʚ ʫ 

ʜʝʪʘʣʷʭ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʣʘʥʽʚ ʜʽʡ ʱʦʜʦ ʙʝʟʧʝʢʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʽʦʨʠʪʝʪʥʦʾ 

ʰʢʘʣʠ, ʷʢʘ ʧʦʨʽʚʥʶʻ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʾ [9]. 

ɿʛʽʜʥʦ ʜʘʥʠʭ ʟʚʽʪʫ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ APPEA ʟʘ 2015-

2016 ʨʦʢʠ ʧʦʢʘʟʥʠʢʠ ʘʚʘʨʽʡʥʦʩʪʽ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʩʢʦʨʦʯʫʶʪʴʩʷ 

ʧʦʢʘʟʥʠʢʠ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ ʚʪʨʘʪ ʯʘʩʫ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ (ʨʠʩ. 

1.11) [8]. 

 

ʈʠʩʫʥʦʢ 1.11 ï ʊʝʥʜʝʥʮʽʾ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʪʨʘʚʤʘʪʠʟʤʫ 

ɸʚʩʪʨʘʣʽʡʩʴʢʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ [8] 

ɼʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʤ 

ʩʠʪʫʘʮʽʷʤ ʧʦʚʠʥʥʦ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʩʧʽʚʧʨʘʮʽ ʫʨʷʜʫ ʪʘ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ APPEA ʧʨʦʧʦʥʫʻ ʚʠʜʽʣʠʪʠ ʪʝʭʥʽʯʥʫ ʯʘʩʪʠʥʫ, ʜʝ ʙʫʜʝ 

ʦʧʠʩʘʥʦ ʧʨʦʬʽʣʴ ʨʠʟʠʢʫ ʪʘ ʦʧʝʨʘʪʠʚʥʫ ʯʘʩʪʠʥʫ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʢʦʥʪʨʦʣʴʥʠʭ 

ʟʘʭʦʜʽʚ, ʷʢʽ ʧʦʚʠʥʝʥ ʚʠʢʦʥʘʪʠ ʧʝʨʩʦʥʘʣ. 

ɼʝʚôʷʪʴ ʯʣʝʥʽ ʛʨʫʧʠ APPEA ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʚ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʪʘ-ʙʘʟʠ 

ʜʘʥʠʭ Industry-Government Environmental Meta-database (IGEM), ʷʢʘ ʧʨʘʮʶʻ ʟ 

ʣʶʪʦʛʦ 2016 ʨʦʢʫ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʰʝ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘʙʦʨʠ ʜʘʥʠʭ ʜʣʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʦʟʣʠʚʠ ʥʘʬʪʦʚʠʭ ʧʣʷʤ [8]. 

ʄʽʞʥʘʨʦʜʥʘ ʘʩʦʮʽʘʮʽʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ OGP ʟʚʝʨʥʫʣʘʩʷ ʜʦ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ ʟ ʣʠʩʪʦʤ, ʚ ʷʢʦʤʫ ʡʜʝʪʴʩʷ ʧʨʦ ʟʚʝʨʥʝʥʥʷ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ 
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ʚʠʜʦʙʫʚʘʥʥʷ ʛʘʟʫ, ʷʢ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʩʝʨʝʜ ʚʠʢʦʧʥʠʭ ʪʘ ʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʦʛʦ ʩʝʨʝʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ [39]. 

ɿʘʚʜʷʢʠ ʙʽʣʴʰ ʩʫʚʦʨʠʤ ʫʧʨʘʚʣʽʥʩʴʢʠʤ ʧʨʠʥʮʠʧʘʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʽ ʢʦʤʧʘʥʽʾ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʜʦʙʠʣʠʩʷ 

ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ, ʦʜʥʘʢ ʨʽʚʝʥʴ ʥʫʣʴʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʱʝ ʥʝʜʦʩʷʞʥʠʤ. 

ɿʨʦʩʪʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʙʝʟʧʝʯʥʝ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʠʣʦ 

ʟʥʠʟʠʪʠ ʯʘʩʪʠʥʫ ʨʠʟʠʢʽʚ, ʘʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʧʣʘʩʪ ʧʨʦʙʣʝʤ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʩʠʩʪʝʤʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʨʦʧʘʛʫʻʪʴʩʷ ʧʦʣʽʧʰʝʥʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʚ ʫʧʨʘʚʣʽʥʥʽ ʨʠʟʠʢʘʤʠ ʚ ʛʘʣʫʟʽ ʙʝʟʧʝʢʠ ʪʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʇʽʩʣʷ ʚʠʨʽʰʝʥʥʷ 

ʷʚʥʠʭ ʟʦʚʥʽʰʥʽʭ ʧʨʦʙʣʝʤ, ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʻ ʬʨʦʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʚ ʩʠʩʪʝʤʽ ʢʦʤʧʘʥʽʾ ï ʮʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʷʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʫ 

ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʢʦʥʢʨʝʪʥʦ ʚʠʟʥʘʯʝʥʠʭ ʦʙʦʚôʷʟʢʘʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʨʴʦʭ ʨʽʚʥʽʚ [15]: 

 - ʬʨʦʥʪʦʚʽ ʧʨʘʮʽʚʥʠʢʠ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʥʫʶʪʴ ʨʦʙʦʪʫ; 

- ʨʘʜʥʠʢʠ ʟ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʣʦʢʘʣʴʥʠʭ 

ʨʽʚʥʷʭ; 

 - ʮʝʥʪʨʘʣʴʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʟ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʱʦ ʢʦʦʨʜʠʥʫʪʁ ɹʙʝʟʧʝʢʫ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʧʦ ʚʩʽʡ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʌʨʦʥʪʦʚʽ ʧʨʘʮʽʚʥʠʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʧʨʦʡʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʪʨʝʥʽʥʛʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʷʢʽʩʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʙʝʟʧʝʯʥʦʛʦ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʥʘʚʝʜʝʥʦ 

ʧôʷʪʴ ʢʨʦʢʽʚ  (ʨʠʩ. 1.12) [98]. 

 

 

ʈʠʩʫʥʦʢ 1.12 ï ʇôʷʪʴ ʢʨʦʢʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʾ ʤʦʜʝʣʽ [98] 
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ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʟʘʨʫʙʽʞʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʜʝ ʢʦʤʧʘʥʽʾ ʩʪʘʨʘʶʪʴʩʷ 

ʩʧʽʚʚʽʜʥʝʩʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʟ ʢʦʥʮʝʧʮʽʻʶ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʚʠʚʘʪʠ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. ʊʦʤʫ ʘʥʘʣʽʟ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ 

ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ ʪʘ ʚʠʙʽʨ ʽʥʥʦʚʘʮʽʡʥʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. 

 

1.3.3 ʄʝʭʘʥʽʟʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ 

ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ 

 

ɿʘʛʦʩʪʨʝʥʥʷ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʡ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʪʘʣʦ ʧʦʤʽʪʥʦʶ ʨʠʩʦʶ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ɿʦʢʨʝʤʘ ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʛʣʷʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʛʘʣʫʟʽ.  

 çʂʦʥʬʣʽʢʪè ʤʽʞ ʝʢʦʥʦʤʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʽ ʥʘʚʢʦʣʠʰʥʽʤ ʧʨʠʨʦʜʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʩʧʦʥʫʢʘʚ ʫʨʷʜʠ ʜʝʨʞʘʚ ʫʩʴʦʛʦ ʩʚʽʪʫ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʥʘ ʪʝʦʨʽʾ 

çʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè [98]. ɿʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʤʝʪʦʜʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʧʦʪʨʝʙʫʻ ʘʜʘʧʪʘʮʽʾ ʜʣʷ ʫʤʦʚ ʪʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʯʠʥʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʷʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ʋ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ 

ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʚʽʜ ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ, ʟʘ 

ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʩʷʛʘʶʪʴ 3-5 % ʚʽʜ ɺɺʇ; ʪʘʢʽ ʜʘʥʽ ʧʦ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽ [99]. 

ʆʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʉʪʨʘʪʝʛʽʾ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ ʚʠʟʥʘʯʝʥʦ:  

- ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʠʩʪʝʤʽ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʋʢʨʘʾʥʠ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʩʪʽ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ ʨʦʟʚʠʪʢʫ (ʝʢʦʥʦʤʽʯʥʦʾ, 

ʝʢʦʣʦʛʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ), ʷʢʘ ʟʫʤʦʚʣʶʻ ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘ ʧʨʽʦʨʠʪʝʪʠ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ;  
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- ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, 

ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʦʣʽʪʠʯʥʽ ʪʘ/ʘʙʦ ʧʨʦʛʨʘʤʥʽ ʟʘʩʘʜʠ 

ʜʝʨʞʘʚʥʦʛʦ, ʛʘʣʫʟʝʚʦʛʦ (ʩʝʢʪʦʨʘʣʴʥʦʛʦ), ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʤʽʩʮʝʚʦʛʦ ʨʦʟʚʠʪʢʫ;  

- ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʧʨʠʨʦʜʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʩʪʨʘʪʝʛʽʯʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ, ʜʝʨʞʘʚʥʦʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʘ ʪʘʢʦʞ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [297]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʋʢʨʘʾʥʠ ʫʟʛʦʜʞʫʶʪʴ ʩʚʦʶ 

ʜʽʷʣʴʥʽʩʪʴ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ɭʉ ʟʛʽʜʥʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 28.04.2015 ˉ346-ʨ ñʇʨʦ ʩʭʚʘʣʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ 

ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʣʘʥʽʚ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʜʝʷʢʠʭ ʘʢʪʽʚ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʬʝʨʽò ʪʘ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʚʽʜ 15.04.2015 ˉ3721-ʨ ñʇʨʦ ʩʭʚʘʣʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʄʽʥʽʩʪʝʨʩʪʚʦʤ 

ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʣʘʥʽʚ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʜʝʷʢʠʭ ʘʢʪʽʚ ʟʘʢʦʥʦʜʘʚʩʪʚʘ 

ɭʉ ò [192,272].  

ʉʝʨʪʠʬʽʢʘʮʽʷ ʚʧʨʦʚʘʜʞʝʥʠʭ ʩʠʩʪʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʻ ʦʜʥʽʻʶ ʟ 

ʛʦʣʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʧʦʩʠʣʠʪʠ ʩʚʦʾ ʧʦʟʠʮʽʾ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʫ [98]. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʝʢʦʣʦʛʽʯʥʘ ʧʦʣʽʪʠʢʘ ʻ ʦʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ ʷʢ ʋʢʨʘʾʥʠ ʪʘʢ ʽ ʩʚʽʪʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʘʣʫʟʽ ʤʘʻ ʜʦʩʠʪʴ ʧʦʪʫʞʥʫ 

ʤʦʪʠʚʘʮʽʶ. ʋ ʯʠʩʪʦ ʚʠʨʦʙʥʠʯʦʤʫ ʧʣʘʥʽ ʟʥʠʞʫʶʪʴʩʷ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʽʡ ʦʩʥʦʚʽ 

ʚʠʨʦʙʥʠʯʽ ʡ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʤʝʥʰʝ ʝʥʝʨʛʽʾ ʪʘ ʨʝʩʫʨʩʽʚ, 

ʟ'ʷʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʽʟ ʟʥʘʯʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʥʘʩʣʽʜʢʘʤʠ [322]. 

ʆʩʥʦʚʥʠʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʝʢʦʣʦʛʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʬʝʨʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʤʦʛ ʪʨʴʦʭ 

ʢʦʥʚʝʥʮʽʡ ʆʆʅ (ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʫ, ʙʽʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʦʧʫʩʪʝʣʶʚʘʥʥʷ), 

ʧʨʠʡʥʷʪʠʭ 1992 ʨʦʢʫ ʥʘ ʉʘʤʽʪʽ ɿʝʤʣʽ ʫ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ, ʤʘʶʪʴ ʩʪʘʪʠ ʨʝʘʣʽʟʘʮʽʷ 
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ʮʽʣʝʡ ʪʘ ʟʘʚʜʘʥʴ çʆʩʥʦʚʥʠʭ ʟʘʩʘʜ (ʩʪʨʘʪʝʛʽʾ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè ʪʘ ʡʦʛʦ ʘʜʘʧʪʘʮʽʷ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ [176]. ʊʘʢ, ʦʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʚʠʟʥʘʯʝʥʦ [268]: 

- ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʠʩʪʝʤʽ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʋʢʨʘʾʥʠ; 

- ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ; 

- ʤʽʞʩʝʢʪʦʨʘʣʴʥʝ ʧʘʨʪʥʝʨʩʪʚʦ ʪʘ ʟʘʣʫʯʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ; 

- ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʧʨʠʨʦʜʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ; 

- ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ; 

- ʫʯʘʩʪʴ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ; 

- ʜʦʩʪʫʧʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʩʚʦʻʯʘʩʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; 

- ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʩʫʙ'ʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʤʦʜʝʨʥʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ɺ ɽʥʝʨʛʝʪʠʯʥʽʡ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨ. ʟʛʽʜʥʦ ʦʩʥʦʚʥʠʭ 

ʨʝʛʫʣʶʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ɭʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʝʟʧʝʯʥʦʛʦ ʪʘ 

ʥʘʜʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʧʽʜ ʯʘʩ ʚʠʨʦʙʣʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʝʥʝʨʛʦʧʨʦʜʫʢʪʽʚ, ʤʦʥʽʪʦʨʠʥʛ 

ʨʽʚʥʷ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʘʫʜʠʪʫ ʥʘ ʝʥʝʨʛʦʧʽʜʧʨʠʻʤʩʪʚʘʭ [134,135, 139, 140, 141, 142, 161]. 

ɺ ʋʢʨʘʾʥʽ ʥʘ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ ʤʝʭʘʥʽʟʤ 

ʫʧʨʘʚʣʽʥʥʷ ʚ ʛʘʣʫʟʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʜʦʣʘʥʥʽ ʥʝʛʘʪʠʚʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʆʜʥʘʢ, ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ, ʷʢʽ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ 

http://zakon.rada.gov.ua/laws/file/text/24/f417479n5.doc
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ʩʫʩʧʽʣʴʩʪʚʦ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ ʥʘ ʙʣʘʛʦ ʧʨʠʡʜʝʰʥʽʭ ʧʦʢʦʣʽʥʴ ʚʠʤʘʛʘʶʪʴ 

ʨʦʟʨʦʙʣʷʪʠ ʩʭʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʧʨʠʨʦʜʥʦʛʦ ʽ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʚ ʩʚʦʾʡ ʦʩʥʦʚʽ ʤʽʩʪʷʪʴ 

ʜʦʩʠʪʴ ʧʨʦʩʪʽ ʧʨʠʥʮʠʧʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ 

ʢʝʨʦʚʘʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʚʩʴʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ [313].  

ʇʨʠ ʨʦʟʩʣʽʜʫʚʘʥʥʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ, ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʶʪʴ 

ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʥʝ ʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʩʪʫʧʝʥʶ ʟʥʦʩʫ ʦʙʣʘʜʥʘʥʥʷ. 

ʊʘʢʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʧʠʪʘʥʥʷʭ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʠʯʠʥ ʘʚʘʨʽʡʥʦʩʪʽ, ʘ ʪʠʤ ʙʽʣʴʰʝ ʚ ʧʠʪʘʥʥʷʭ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʙʝʟʧʝʢʠ. 

[313]. ʅʘʡʯʘʩʪʽʰʝ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʘʮʶʻ ʩʭʝʤʘ: ʘʚʘʨʽʡʥʘ ʩʠʪʫʘʮʽʷ Ÿ ʦʙʣʽʢ 

ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ Ÿ ʚʠʟʥʘʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʟʙʠʪʢʫ (ʷʢʱʦ ʧʨʝʜôʷʚʣʝʥʦ ʧʦʟʦʚ) 

Ÿ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ (ʷʢʱʦ ʧʨʝʜôʷʚʣʝʥʦ ʧʦʟʦʚ). ʅʝʦʙʛʨʫʥʪʦʚʘʥʽ 

ʜʘʥʽ ʱʦʜʦ ʡʤʦʚʽʨʥʦʩʪʝʡ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʥʘʩʣʽʜʢʽʚ (ʝʢʦʥʦʤʽʯʥʠʭ, 

ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ) ʘʙʦ ʦʜʥʦʩʪʦʨʦʥʥʷ ʦʮʽʥʢʘ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʘʞʘʥʦʾ ʧʦʜʽʾ 

ʙʝʟ ʩʠʩʪʝʤʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʻ ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʠʟʠʢʽʚ. 

ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɺʠʪʚʠʮʴʢʠʡ 

ʗ.ʉ. ʪʘ ʂʝʨʥʠʯʥʘ ɸ.ɭ. ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ [115]:  

-  ʧʣʘʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʞʝ ʧʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʟʙʠʪʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ;  

-  ʩʪʘʚʢʠ ʧʣʘʪʝʞʽʚ ʤʘʡʞʝ ʟʘʚʞʜʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ, ʘ ʥʝ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʘʣʴʥʠʭ ʨʠʥʢʦʚʠʭ ʧʨʦʮʝʩʽʚ; 

-  ʯʘʩʪʦ ʚ ʨʝʘʣʽʟʘʮʽʾ ʽʩʥʫʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ ʫʩʢʣʘʜʥʶʶʯʠʤ ʻ ñʣʶʜʩʴʢʠʡ 

ʬʘʢʪʦʨò ʥʘ ʩʪʘʜʽʷʭ ʫʟʛʦʜʞʝʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʥʝ ʚʠʢʣʶʯʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʫʧʮʽʾ;  
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-  ʜʘʥʠʡ ʤʝʭʘʥʽʟʤ ʥʝ ʩʪʠʤʫʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʩʫʯʘʩʥʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʪʝʨʠʪʦʨʽʾ ɿʘʭʽʜʥʦʛʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʨʝʛʽʦʥʫ ʜʚʘ ʥʘʧʨʷʤʢʠ ʧʨʦʙʣʝʤʠ: 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʽ [295]. ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʻ: ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʥʘʩʣʽʜʢʘʤʠ; ʝʢʩʪʝʨʥʘʣʴʥʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚ.  ʋʧʨʘʚʣʽʥʩʴʢʽ ʧʨʦʙʣʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ: ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʘʚʪʦʨʠ ʉ.ʆ. ʉʪʦʨʯʘʢ, ɺ.ɻ. ʄʘʩʣʶʯʝʥʢʦ, ɺ.ɺ. ɼʤʠʪʨʠʢ ʅɸʂ 

ʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʘ ʩʝʨʝʜ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʚ ʨʘʤʢʘʭ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ 

ʤʽʞ ʋʢʨʘʾʥʦʶ ʪʘ ɭʉ ʫ ʩʬʝʨʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʻ: ʤʽʥʽʤʽʟʘʮʽ ʁ

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʩʪʘʣʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ 

ʽʟ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʋ 

ʟʘʪʚʝʨʜʞʝʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʂʦʤʧʘʥʽʾ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ɽʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ: ʚ̔ ʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʘ ʩʚʽʜʦʤʽʩʪʴ, ʙʘʣʘʥʩ ʤʽʞ 

ʝʢʦʥʦʤʽʯʥʠʤʠ, ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ, ʝʬʝʢʪʠʚʥʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʡʢʨʘʱʠʭ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʧʨʠʥʮʠʧ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ, ʧ̔ ʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ 

ʢʫʣʴʪʫʨʠ, ʚ̔ ʜʢʨʠʪʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʟʦʨʽʩʪʴ ʨʽʰʝʥʴ [296]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʤʦʞʣʠʚʘ ʟʘ ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʘʫʜʠʪʫ, ʱʦ ʤʘʻ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ 

ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ 

ʰʣʷʭʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ  ̒

ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ï ʚʥʫʪʨʽʰʥʴʦ ʤʦʪʠʚʦʚʘʥʘ 

ʽʥʽʮʽʘʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʾʭʥʽʭ ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥ ɹ [99]. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʧʨʦʤʠʩʣʦʚʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʅʘ ʜʘʥʦʤʫ 
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ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʟʘʛʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʤʝʥʝʜʞʤʝʥʪʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ. ʅʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʦʚʠʥʝʥ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ 

ʝʢʦʣʦʛʽʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʛʘʣʫʟʽ.  

 

1.4 ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʴ 

 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʦʣʘʥʥʷ 

ʘʙʦ, ʭʦʯʘ ʙ ʯʘʩʪʢʦʚʦʾ, ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʷʚʣʝʥʠʭ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʤʽʞ ʨʽʚʥʝʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʩʦʙʘʤʠ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʟʘʭʠʱʘʶʪʴ ʾʾ ʟʜʦʨʦʚ'ʷ ʚʽʜ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [98].  

ɿʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʩʚʽʪʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʷʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʩʥʘʞʝʥʠʭ ʨʦʜʦʚʠʱ, ʪʘʢ ʽ 

ʧʦʰʫʢʦʤ ʥʦʚʠʭ ʚʠʩʦʢʦ ʜʝʙʝʪʥʠʭ ʧʦʢʣʘʜʽʚ. ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʙʫʨʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʥʝʩʫʪʴ ʧʦʪʝʥʮʽʡʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ ʜʦʚʢʽʣʣʶ. ʎʽ 

ʦʙôʻʢʪʠ ʩʪʚʦʨʶʶʪʴ ʟʘʛʨʦʟʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʷʢ ʧʨʠ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʆʢʨʝʤʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʚʠʟʥʘʯʝʥʠʤ 

ʧʝʨʝʣʽʢʦʤ ʧʦʢʘʟʥʠʢʽʚ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʆʜʥʘʢ, ʦʢʨʝʤʠʡ 

ʧʝʨʝʣʽʢ ʚʧʣʠʚʽʚ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʩʪʨʘʪʝʛʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʽʚ ʽ ʩʠʩʪʝʤ 

ʘʚʘʨʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʟʘʭʠʩʪʫ ʚ ʧʨʦʮʝʩʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʥʝʢʝʨʦʚʘʥʠʭ ʘʙʦ ʧʦʛʘʥʦ ʢʝʨʦʚʘʥʠʭ 

ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ ʘʚʘʨʽʷ ʽ ʩʪʘʥʦʚʣʷʪʴ ʦʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ 

ʜʣʷ ʙʽʦʩʬʝʨʠ ʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʜʣʷ ʥʘʩʝʣʝʥʥʷ [326]. ʇʨʘʢʪʠʢʘ ʟʘʨʫʙʽʞʥʠʭ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ ʧʦʢʘʟʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʥʦʟʥʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦʛʦ ʪʘ ʯʽʪʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʪʘ ʥʘʜʘʥʥʷ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʨʝʚʝʥʪʠʚʥʠʤ ʟʘʭʦʜʘʤ.   
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ʂʦʤʧʣʝʢʩʥʠʡ ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʘʩʪʦ ʤʦʞʝ ʤʘʪʠ ʥʝʟʚʦʨʦʪʥʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ɼʦʩʚʽʜ 

ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʝʢʦʥʦʤʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ 

ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʥʝ ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ ʽʟʦʣʴʦʚʘʥʦ ʦʜʥʫ ʚʽʜ ʦʜʥʦʾ. 

ʇʝʨʝʜʙʘʯʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʰʣʷʭʦʤ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ 

ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʪʨʘʪʘʤʠ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʾʭ ʥʘʩʣʽʜʢʽʚ 

[142]. ɺʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʨʦʟʚʠʚʘʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʧʨʝʚʝʥʪʠʚʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʜʝ ʧʨʽʦʨʠʪʝʪʥʠʤ ʘʩʧʝʢʪʦʤ ʻ ʦʨʽʻʥʪʘʮʽ ̫ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ 

ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʭʦʜʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ʋʧʨʘʚʣʽʥʩʴʢʽ ʧʽʜʭʦʜʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʣʽʢʚʽʜʘʮʽ ʾ

ʰʢʽʜʣʠʚʠʭ ʝʬʝʢʪʽʚ, ʷʢʽ ʚʞʝ ʚʠʥʠʢʣʠ ʥʝʦʙʭʽʜʥʦ ʨʝʬʦʨʤʫʚʘʪʠ ʫ ʟʘʧʦʙʽʞʥʽ. ʊʘʢʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʰʣʷʭʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʦʝʬʝʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʚʟʘʻʤʦʟʚóʷʟʢʽʚ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʩʫʩʧʽʣʴʩʪʚʘ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʉʠʩʪʝʤʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʦʟʨʦʙʢʠ ̔  ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʘʩʧʝʢʪʘʤ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ 

ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʜʦʟʚʦʣʠʣʘ ʫʥʠʢʥʫʪʠ ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʽʚ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ 

ʧʨʦʙʣʝʤʠ ʥʘ ʨʠʩʫʥʢʫ 1.13 ʥʘʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤ  ʨʦʟʚôʷʟʢʫ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. 

ʊʦʤʫ ʜʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʧʨʠʩʚʷʯʝʥʦ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʠʢʣʘʜʥʦʾ ʧʨʦʙʣʝʤʠ ï ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʢʫ 

ʚʧʣʠʚʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʾʭ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʣʶʪʘʥʪʽʚ ʧʨʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʧʽʜ 

ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ. 
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ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1. ɸʥʘʣʽʟ ʜʦʩʚʽʜʫ ʪʘ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʦʶ ʙʝʟʧʝʢʦʶ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

2. ʉʪʚʦʨʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʨʦʙʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ 

ʧʨʦʮʝʩʘʤ ʚ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. 
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ʈʠʩʫʥʦʢ 1.13 ï ɸʣʛʦʨʠʪʤ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ 

3. ɸʥʘʣʽʟ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ ʬʦʥʪʘʥʽʚ. 

4. ʈʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʧʨʠ ʘʚʘʨʽʡʥʦʤʫ ʨʝʞʠʤʽ 

ʨʦʙʦʪʠ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

5. ʈʦʟʨʦʙʣʝʥʥʷ ʟʘʩʦʙʽʚ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ 

ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʥʘ ʧʦʪʝʥʮʽʡʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʚʧʣʠʚʫ. 

6. ʇʝʨʝʚʽʨʢʘ ʪʘ ʘʧʨʦʙʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʭʦʜʽʚ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʟʘʧʦʙʽʛʘʥʥʽ ʨʦʟʚʠʪʢʫ 

ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. 

7. ʦ˾ʟʨʦʙʣʝʥʥʷ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʪʘ ʩʪʨʘʪʝʛʽʾ ʤʽʥʽʤʽʟʘʮʽʾ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙôʻʢʪʽʚ 

ʚʠʜʦʙʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ. 

8. ʈʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʭʦʜʞʝʥʥʶ ʧʦʣʶʪʘʥʪʽʚ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

9. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʭʝʤʠ ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʶ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ ʚ ʜʦʚʢʽʣʣʷ. 

10. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʦʯʠʩʥʦʛʦ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʫʤʦʚ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

11. ʈʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ.  

  



71 

 

  

ʈʆɿɼɯʃ 2  
ʊɽʆʈɽʊʀʂʆ ï ʄɽʊʆɼʆʃʆɻɯʏʅɯ ɿɸʉɸɼʀ ʇʈʀʈʆɼʅʆ-

ʊɽʍʅʆɻɽʅʅʆɰ ɹɽɿʇɽʂʀ ʅɸʌʊʆɻɸɿʆɺʀɼʆɹʋɺʅʀʍ ʆɹôɭʂʊɯɺ 

2.1 ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʚ ʤʝʞʘʭ ʚʧʣʠʚʫ 

ʦʢʨʝʤʠʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ 

2.1.1  ʄʝʪʦʜʦʣʦʛʽʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ 

ʆʙôʻʢʪʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ʚ ʭʦʜʽ ʩʚʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟʜʽʡʩʥʶʶʪʴ 

ʙʘʛʘʪʦʩʪʦʨʦʥʥʽʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ. ʂʦʞʝʥ ʝʪʘʧ ʮʠʢʣʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʤʘʩʰʪʘʙʘʤʠ, ʧʨʠʨʦʜʦʶ, ʪʨʠʚʘʣʽʩʪʶ, ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʧʣʠʚʫ ʪʦʱʦ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʚʩʽ ʥʘʡʚʘʛʦʤʽʰʽ ʯʠʥʥʠʢʠ, ʱʦ 

ʩʪʚʦʨʶʶʪʴ ʧʦʪʝʥʮʽʡʥʠʡ ʨʠʟʠʢ ʧʦʷʚʠ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʝʬʝʢʪʽʚ ʚ ʜʦʚʢʽʣʣʽ. 

ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʠʪʠ ʦʙ'ʻʢʪ ʷʢ ʮʽʣʽʩʥʦʾ ʤʥʦʞʠʥʠ ʝʣʝʤʝʥʪʽʚ ʚ ʩʫʢʫʧʥʦʩʪʽ 

ʚʽʜʥʦʰʝʥʴ ʽ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ [81].  

ɿʛʽʜʥʦ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ ʆ. ʂʫʩʪʦʚʩʴʢʦʾ ʤʝʪʦʜʦʣʦʛʽʯʥʘ ʩʧʝʮʠʬʽʢʘ ʩʠʩʪʝʤʥʦʛʦ 

ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ 

ʤʝʭʘʥʽʟʤʽʚ ʫʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʛʦ ʦʙôʻʢʪʘ ʟ ʧʝʚʥʠʭ ʩʢʣʘʜʦʚʠʭ [196]. ʉʠʩʪʝʤʥʠʡ 

ʘʥʘʣʽʟ, ʷʢ ʩʢʣʘʜʦʚʘ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʠʪʠ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ ʥʘ 

ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʩʪʠʭ, ʨʦʟʯʣʝʥʫʚʘʪʠ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ ʥʘ ʝʣʝʤʝʥʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʻ ʧʨʦʮʝʩʦʤ ʧʦʩʣʽʜʦʚʥʦʾ 

ʜʝʢʦʤʧʦʟʠʮʽʾ ʚʠʨʽʰʫʚʘʥʦʾ ʩʢʣʘʜʥʦʾ ʧʨʦʙʣʝʤʠ ʥʘ ʚʟʘʻʤʦʟʚôʷʟʘʥʽ ʦʜʠʥʠʯʥʽ 

ʧʨʦʙʣʝʤʠ [215] . 

ʉʪʘʥ ʜʦʚʢʽʣʣʷ ʚ ʤʝʞʘʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙô̒ ʢʪʽʚ 

ʧʽʜʜʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʚʧʣʠʚʘʤ ʥʘ ʨʽʟʥʽ ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ. 2.1).  ɺ ʪʘʙʣʠʮʽ 2.1 

ʥʘʚʝʜʝʥʦ ʟʤʽʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ [283]. 
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ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ʜʠʥʘʤʽʢʠ ʚʟʘʻʤʦʜʽʾ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ: ɸ- ʜʞʝʨʝʣʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ (ɼʅɺ); 

ɸ1 ï ɼʅɺ ʥʘ ʘʪʤʦʩʬʝʨʫ; ɸ2 - ɼʅɺ ʥʘ ʚʦʜʥʽ ʪʝʨʠʪʦʨʽʾ; ɸ3 - ɼʅɺ ʥʘ ˇʨʫʥʪʦʚʠʡ 

ʧʦʢʨʠʚ; ɺ1, ɺ2, ɺ3 ï ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʧʦʣʶʪʘʥʪʽʚ ʚʽʜ ɼʅɺ, ʚʽʜʧʦʚʽʜʥʦ, ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʪʘ ˇʨʫʥʪʠ; ʉ1, ʉ2 ï ʚʪʦʨʠʥʥʘ ʤʽʛʨʘʮʽʷ 

ʧʦʣʶʪʘʥʪʽʚ ʟ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʽʚ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʰʣʷʭʦʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

ʘʙʦ ʛʦʨʽʥʥʷ; D1, D2 ï ʚʪʦʨʠʥʥʘ ʤʽʛʨʘʮʽʷ ʧʦʣʶʪʘʥʪʽʚ ʟ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʰʣʷʭʦʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʘʙʦ ʛʦʨʽʥʥʷ; ɽ ï ʚʪʦʨʠʥʥʘ ʤʽʛʨʘʮʽʷ 

ʧʦʣʶʪʘʥʪʽʚ ʚ ʩʠʩʪʝʤʽ çˇʨʫʥʪ ï ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠè 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʫ ʥʘ ʢʦʞʥʦʤʫ ʾʾ ʨʽʚʥʽ ʪʘ ʝʪʘʧʽ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʚʠʙʦʨʫ ʪʘ ʦʙʤʝʞʝʥʥʷ ʧʣʦʱʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʧʨʠʩʫʪʥʽʡ ʧʦʪʝʥʮʽʡʥʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ (ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ) ʪʘ ʚʠʜʽʣʝʥʥʷ 

ʝʢʦʩʠʩʪʝʤ, ʥʘ ʷʢʽ ʧʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʧʣʠʚ ʧʨʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽʡ ʨʦʙʦʪʽ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ (ʨʠʩ. 2.2).  
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ʊʘʙʣʠʮʷ 2.1 ï ɿʤʽʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ [283]. 

ʉʝʨʝʜʦʚʠʱʝ 

ʚʧʣʠʚʫ 

 

ʅʘʩʣʽʜʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 
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- ɿʤʽʥʘ ʨʝʞʠʤʫ ʥʘʬʪʦʛʘʟʦʚʤʽʩʥʠʭ ʧʣʘʩʪʽʚ: ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ, ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʬʣʶʾʜʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʦʜʘ-ʥʘʬʪʘ-ʛʘʟ, ʚʪʦʨʠʥʥʝ 

ʤʽʥʝʨʘʣʦʫʪʚʦʨʝʥʥʷ, ʩʫʣʴʬʘʪʧʨʦʜʫʢʮʽʷ, ʫʪʚʦʨʝʥʥʷ ʚʦʜʥʶ ʽ ʩʽʨʢʦʚʦʜʥʶ ʪʦʱʦ. 

- ʄʽʞʧʣʘʩʪʦʚʽ ʧʝʨʝʪʦʢʠ ʬʣʶʾʜʽʚ, ʱʦ ʪʷʛʥʝ ʚʠʩʥʘʞʝʥʥʷ ʟʘʧʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ, 

ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ çʪʝʭʥʦʛʝʥʥʠʭè ʧʦʢʣʘʜʽʚ, ʧʝʨʝʨʦʟʧʦʜʽʣ ʧʣʘʩʪʦʚʠʭ ʪʠʩʢʽʚ 

ʪʦʱʦ. 

- ɿʤʽʥʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʨʝʞʠʤʫ ʛʣʠʙʦʢʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

- ɿʤʽʥʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʨʦʜʦʚʠʱʘ. 

- ɺʽʜʪʽʢ ʯʘʩʪʠʥʠ ʨʽʜʠʥʠ ʽ ʛʘʟʫ ʟ ʥʘʜʨ ʥʘ ʧʦʚʝʨʭʥʶ ʧʽʜ ʯʘʩ ʪʝʢʪʦʥʽʯʥʦʾ 

ʘʢʪʠʚʽʟʘʮʽʾ, ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ, ʧʨʠʯʠʥʠ ʚʠʭʦʜʫ ʛʘʟʫ, ʥʘʬʪʠ, ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʥʘ 

ʧʦʚʝʨʭʥʶ, ʛʨʠʬʦʥʦʫʪʚʦʨʝʥʥʷ, ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ, ʫʪʚʦʨʝʥʥʷ ʧʨʦʚʘʣʽʚ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʟʘʩʦʣʝʥʥʷ ʛʨʫʥʪʦʚʠʭ ʚʦʜ. 
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- ɽʨʦʟʽʷ ʧʣʦʱʠʥʥʘ, ʣʽʥʽʡʥʘ ʙʝʨʝʛʦʚʘ, ʨʫʩʣʦʚʘ, ʷʨʦʚʘ;  

- ɼʝʬʣʷʮʽʷ. 

- ʇʨʦʩʽʜʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʫʪʚʦʨʝʥʥʷ ʧʘʛʦʨʙʽʚ, ʥʘʩʠʧʽʚ, ʚʠʾʤʦʢ, ʢʘʨ'ʻʨʽʚ.  

- ʂʨʽʦʛʝʥʝʟ. 

- ɿʘʙʦʣʦʯʫʚʘʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ, ʦʩʫʰʝʥʥʷ, ʜʝʛʨʘʜʘʮʽʷ ʙʦʣʽʪ. 
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- ɿʙʽʣʴʰʝʥʥʷ ʟʘʧʠʣʝʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ. 

- ʋʪʚʦʨʝʥʥʷ ʩʤʦʛʽʚ, ʤʘʩʣʷʥʦʛʦ ʪʫʤʘʥʫ. 

- ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʧʦʚʽʪʨʽ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ: ʤʝʪʘʥʫ ʽ ʡʦʛʦ 

ʛʦʤʦʣʦʛʽʚ, ʣʝʛʢʠʭ ʥʘʬʪʦʚʠʭ ʬʨʘʢʮʽʡ, ʧʦʣʽʮʠʢʣʽʯʥʠʭ ʘʨʦʤʘʪʠʯʥʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ (ʚ ʪ.ʯ. 3,4 ʙʝʥʟʧʽʨʝʥ), ʦʢʠʩʣʽʚ ʩʽʨʢʠ, ʩʽʨʢʦʚʦʜʥʶ, ʦʢʩʠʜʽʚ ʘʟʦʪʫ, 

ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ, ʤʝʨʢʘʧʪʘʥʽʚ ʪʘ ʽʥʰʠʭ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ. 
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- ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʽ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʝʥʴ: ʥʘʬʪʦʶ, ʩʽʨʢʦʚʦʜʥʝʤ, 

ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, ʽʥʰʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

-  ɽʚʪʨʠʬʽʢʘʮʽʷ ʚʦʜʦʡʤ. 

- ʋʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʦʟʝʨ, ʩʪʘʨʠʮʴ, ʚʦʜʦʪʦʢʽʚ ʽ ʚʦʜʦʡʤʠʱ. 

- ɿʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ: ʥʘʬʪʦʶ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʩʦʣʝʥʠʤʠ ʚʦʜʘʤʠ, 

ʽʥʰʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

- ɺʠʩʥʘʞʝʥʥʷ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.1 

ʉʝʨʝʜʦʚʠʱʝ 

ʚʧʣʠʚʫ 
ʅʘʩʣʽʜʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ɻ
ʨ
ʫ
ʥ
ʪ
ʠ

 

ɿʥʷʪʪʷ ʘʙʦ ʤʝʭʘʥʽʯʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʜʶʯʦʛʦ ʰʘʨʫ. 

- ɿʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ: ʥʘʬʪʦʶ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʧʣʘʩʪʦʚʠʤʠ ʚʦʜʘʤʠ, 

ʩʦʣʷʤʠ, ʧʨʦʜʫʢʪʘʤʠ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ ʛʘʟʫ, ʢʦʥʜʝʥʩʘʪʫ, ʥʘʬʪʠ, ʚ ʪ.ʯ. 

ʧʦʣʽʮʠʢʣʽʯʥʠʤʠ ʘʨʦʤʘʪʠʯʥʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ, ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟ 

ʘʤʙʘʨʽʚ, ʽʥʰʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. 

- ɿʤʽʥʘ ʤʦʨʬʦʣʦʛʽʾ ʽ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ: ʜʝʛʨʘʜʘʮʽʷ 

ʛʝʥʝʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ˇʨʫʥʪʽʚ, ʫʪʚʦʨʝʥʥʷ ʥʘʩʠʧʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ˇʨʫʥʪʽʚ, ʮʝʤʝʥʪʘʮʽʷ, ʛʫʜʨʦʥʽʟʘʮʽʷ, ʦʛʣʝʻʥʥʷ ʪʦʱʦ. 

 

ˆ
ʨ
ʫ
ʥ
ʪ
ʠ

 

- ɿʤʽʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ: ʣʫʞʥʦ-ʢʠʩʣʦʪʥʠʭ, ʦʢʠʩʥʦ-

ʚʽʜʥʦʚʥʠʭ, ʩʢʣʘʜʫ ʧʦʛʣʠʥʝʥʠʭ ʢʘʪʽʦʥʽʚ. 

- ʊʨʘʥʩʬʦʨʤʘʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʙʽʦʮʝʥʦʟʫ. 

- ɿʤʽʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʨʦʜʶʯʦʩʪʽ) ˇʨʫʥʪʽʚ. 

- ʅʘʜʭʦʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʙʽʣʴʰʝʥʥʷ ʨʦʜʶʯʦʩʪʽ. 
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ʩ
ʚ
ʽ
ʪ

 

- ɼʝʛʨʘʜʘʮʽʷ ʣʽʩʫ: ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʨʫʙʢʠ, ʚʥʘʩʣʽʜʦʢ ʭʽʤʽʯʥʦʛʦ ʚʧʣʠʚʫ. 

- ʃʽʩʦʚʽ ʧʦʞʝʞʽ. 

- ɼʝʛʨʘʜʘʮʽʷ ʪʨʘʚ'ʷʥʠʩʪʦʾ ʽ ʢʫʱʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

- ʇʦʩʠʣʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʪʨʘʚ'ʷʥʠʩʪʦʾ ʽ ʢʫʱʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʚʠʱʝ ʛʽʛʘʥʪʠʟʤʫ. 

- ʇʦʷʚʘ ʚʪʦʨʠʥʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. 

- ʅʘʢʦʧʠʯʝʥʥʷ ʚ ʨʦʩʣʠʥʘʭ ʪʦʢʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʩʧʦʣʫʢ. 

- ɿʥʠʢʥʝʥʥʷ ʽ ʚʠʤʠʨʘʥʥʷ ʽʭʪʽʦʬʘʫʥʠ ʚ ʨʽʯʢʘʭ ʽ ʚʦʜʦʡʤʘʭ. 

- ɿʙʽʜʥʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʽ ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʪʘʭʽʚ 

ʽ ʩʩʘʚʮʽʚ. 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ çʥʘʬʪʦʛʘʟʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ - ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝè ʚʘʨʪʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʝʪʦʜʫ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʦʟʙʠʪʪʷ ʥʘ 

ʦʢʨʝʤʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ï ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ çʥʘʬʪʦʛʘʟʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ - ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝè ʚʘʨʪʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʝʪʦʜʫ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʦʟʙʠʪʪʷ ʥʘ 

ʦʢʨʝʤʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ï ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʂʦʞʝʥ ʝʪʘʧ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʠʟʥʘʯʘʪʠ ʦʙôʻʢʪʠ ʪʘ ʧʨʦʮʝʩʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʘʞʣʠʚʠʤ 

ʻ ʦʮʽʥʢʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʚʠʥʠʢʥʝʥʥʶ, ʱʦ ʻ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ.  
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ʈʠʩʫʥʦʢ 2.2 ï ʂʦʥʮʝʧʪʫʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ 

çʥʘʬʪʦʛʘʟʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ - ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝè 

 ʇʨʦʮʝʩ ʩʠʩʪʝʤʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʟʛʽʜʥʦ ʩʭʝʤʠ (ʨʠʩ. 2.3) 

[215]. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟʛʽʜʥʦ (ʨʠʩ. 2.3) ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʙʽʨ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʴ, 

ʷʢʠʡ ʻ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʧʨʦʙʣʝʤ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ. ɽʪʘʧ 

ʧʦʩʪʘʥʦʚʢʠ ʟʘʚʜʘʥʴ ʪʘ ʦʙʤʝʞʝʥʥʷ ʩʪʫʧʝʥʷ ʾʭ ʩʢʣʘʜʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʩʧʨʦʱʝʥʥʷ 

ʟʘʚʜʘʥʴ, ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ ʚʠʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʚʨʘʭʫʚʘʥʥʷ ʚʩʽʭ 

ʚʘʞʣʠʚʠʭ ʟʚôʷʟʢʽʚ ʟ ʧʦʯʘʪʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ. 

ɽʪʘʧ ʚʠʟʥʘʯʝʥʥʷ ʽʻʨʘʨʭʽʾ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻ ʽʻʨʘʨʭʽʶ 

ʚʘʞʣʠʚʦʩʪʽ ʟʘʚʜʘʥʴ ʟ ʧʦʜʽʣʦʤ ʥʘ ʦʩʥʦʚʥʽ ʪʘ ʜʨʫʛʦʨʷʜʥʽ. ɽʪʘʧ ʚʠʙʦʨʫ ʰʣʷʭʽʚ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʬʦʨʤʫʻ ʧʽʜʭʦʜʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ, ʷʢʠʤ ʜʦʮʽʣʴʥʦ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʄʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʦʙʨʘʥʦʾ ʧʨʦʙʣʝʤʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʾʾ ʘʩʧʝʢʪʘʤʠ. 

ʆʮʽʥʢʘ ʤʦʞʣʠʚʠʭ ʩʪʨʘʪʝʛʽʡ ʧʨʠʧʫʩʢʘʻ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʝʨʞʘʥʠʭ ʥʘ 
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ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʨʝʟʫʣʴʪʘʪʽʚ ʘʙʦ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʝʪʘʧʫ ʚʠʙʦʨʫ ʰʣʷʭʽʚ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʪʘ/ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʻʨʘʨʭʽʾ ʮʽʣʝʡ ʪʘ ʟʘʜʘʯ. 

 

 

ʈʠʩʫʥʦʢ 2.3 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ [215] 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʧʨʘʢʪʠʮʽ ʻ ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ, ʜʝ ʤʦʞʝ 

ʚʠʷʚʠʪʠʩʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʝʛʫʚʘʥʥʷ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʥʘ ʧʦʧʝʨʝʜʥʽ ʝʪʘʧʠ ʜʣʷ 

ʚʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ, ʱʦ ʙʫʣʠ ʚʠʷʚʣʝʥʽ.  

 

2.1.2 ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ 

 

ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʟʦʢʨʝʤʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʪʨʝʙʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ, ʷʢʠʡ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʨʘʭʦʚʫʻ ʧʦʪʨʝʙʠ 

ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʨʽʰʫʻʪʴʩʷ ï ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʪʝʨʠʪʦʨʽʾ 
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ʚʧʣʠʚʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ. ʅʘ ʨʠʩ. 2.4 

ʥʘʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʩʠʩʪʝʤʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʡ ʤʦʞʝ 

ʢʦʨʝʛʫʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʙʣʝʤʠ [215]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ) ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʻ 

ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʧʦʪʨʝʙʫʻ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ 

ʩʪʦʩʫʻʪʴʩʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʚʠʤʦʛ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ. ʆʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʻ:  

- ʩʢʦʨʦʯʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʨʽʟʥʽ ʩʝʨʝʜʦʚʠʱʘ (ˇʨʫʥʪʠ, 

ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ); 

 

ʈʠʩʫʥʦʢ 2.4 ï ʋʟʘʛʘʣʴʥʝʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʩʠʩʪʝʤʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ [215] 

- ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʝʨʩʦʥʘʣ ʪʘ ʥʘʩʝʣʝʥʥʷ ʧʨʠʣʝʛʣʠʭ 

ʪʝʨʠʪʦʨʽʡ;  
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- ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʤ ʧʨʦʮʝʩʘʤ ʧʨʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ. 

ʈʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʩʢʦʨʦʯʝʥʥʷ ʝʤʽʩʽʡ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ ʟʦʢʨʝʤʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, 

ʧʝʨʝʜʙʘʯʘʻ ʨʷʜ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.5.    

ʇʝʨʰʠʤ ʧʫʥʢʪʦʤ, ʟʛʽʜʥʦ ʙʣʦʢ-ʩʭʝʤʠ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ ʥʘʜʭʦʜʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʷʚʥʦ ʚʠʨʘʞʝʥʠʭ ʜʞʝʨʝʣ, ʪʘʢ ʽ ʪʠʭ, ʱʦ ʤʦʞʫʪʴ 

ʟ'ʷʚʣʷʪʠʩʷ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʥʝʰʪʘʪʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʨʘʮʴ ʪʘ ʤʝʪʦʜʠʢ 

ʱʦʜʦ ʧʨʦʙʣʝʤʥʦʛʦ ʧʠʪʘʥʥʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʥʝʚʠʨʽʰʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʥʘ ʦʙôʻʢʪʘʭ, ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʧʝʨʝʜʙʘʯʘʻ ʦʮʽʥʢʫ 

ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʱʦʜʦ ʧʨʦʙʣʝʤʥʦʛʦ ʧʠʪʘʥʥʷ ʪʘ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʟʜʽʡʩʥʠʪʠ ʚʠʙʽʨ ʤʝʪʦʜʠʢʠ ʪʘ ʩʪʨʫʢʪʫʨʠʟʫʚʘʪʠ ʽ ʜʝʪʘʣʽʟʫʚʘʪʠ ʧʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʦʙôʻʢʪʫ ʯʠ ʧʨʦʮʝʩʫ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.  

 

ʈʠʩʫʥʦʢ 2.5 ï ɹʣʦʢ-ʩʭʝʤʘ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 
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ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʧʦʣʶʪʘʥʪʽʚ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʝ ʜʘʩʪʴ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʩʮʝʥʘʨʽʡ ʟʘʧʦʙʽʛʘʥʥʷ ʟʥʘʯʥʦʛʦ 

ʚʨʘʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ. ʇʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʜʦʟʚʦʣʠʪʴ 

ʚʠʟʥʘʯʠʪʠ ʦʙôʻʢʪʠ ʯʠ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ 

ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʽʩʥʫʶʯʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʯʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʧʦʜʘʣʴʰʠʤʠ ʧʨʦʧʦʟʠʮʽʷʤʠ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.  

ʊʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʧʦʟʠʮʽʡ ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʠʪʠ 

ʧʨʦʛʥʦʟ ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʮʽʣʽ ʪʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʙʫʜʝ 

ʧʨʦʚʝʜʝʥʦ ʜʦʜʘʪʢʦʚʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʱʦ ʥʝ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʧʨʠ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʧʨʦʚʝʜʝʥʦ ʜʦʜʘʪʢʦʚʽ ʝʪʘʧʠ ʜʣʷ ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʥʝʜʦʣʽʢʽʚ. 

ɼʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʙʫʜʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʦʜʝʨʞʘʥʥʷʤ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʱʦʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʥʫʪʠ ʙʝʟʧʝʯʥʦʛʦ ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʘʙʦ 

ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʦʙôʻʢʪʽ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɺʽʜʤʦʚʠ ʦʙʣʘʜʥʘʥʥʷ, ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ, 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ, ʧʦʤʠʣʢʠ ʧʝʨʩʦʥʘʣʫ, ʟʦʚʥʽʰʥʽ ʚʧʣʠʚʠ ʪʘ ʱʝ ʨʷʜ ʩʫʧʫʪʥʽʭ 

ʬʘʢʪʦʨʽʚ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʧʨʦʮʝʩʫ ʥʘʬʪʦ-ʛʘʟʦʚʠʜʦʙʫʪʢʫ ʷʢ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʩʠʩʪʝʤʠ.  

ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʥʘʬʪʦ-ʛʘʟʦʚʠʜʦʙʫʪʢʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʤ ʩʢʣʘʜʦʤ ʨʦʙʦʯʠʭ ʩʝʨʝʜʦʚʠʱ (ʙʫʨʦʚʽ ʨʦʟʯʠʥʠ, ʬʣʶʾʜʠ, ʱʦ 

ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʜʠʥʠ), ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʪʦʢʩʠʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʙʫʪʠ ʛʦʨʶʯʠʤʠ. ʎʽ ʬʘʢʪʦʨʠ, ʩʫʤʫʶʯʠʩʴ, ʩʪʚʦʨʶʶʪʴ ʨʠʟʠʢ 

ʚʨʘʞʝʥʥʷ ʷʢ ʧʝʨʩʦʥʘʣʫ, ʪʘʢ ʽ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʟ ʾʭ ʥʘʩʝʣʝʥʥʷʤ. ʊʘʢʦʞ ʜʦ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʥʘʣʝʞʠʪʴ ʟʥʘʯʥʠʡ ʨʽʚʝʥʴ 

ʟʥʦʩʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʇʨʦʮʝʩʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʜʘʥʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ ʟʫʤʦʚʣʶʶʪʴ ʽʥʪʝʥʩʠʚʥʫ ʜʝʛʨʘʜʘʮʽʶ ʡʦʛʦ ʚ ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʨʠʩʫʪʥʦʩʪʽ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʫʻ 

ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʨʦʮʝʩʫ ʥʘʬʪʦ-ʛʘʟʦʚʠʜʦʙʫʪʢʫ. ɿʥʦʰʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʻ ʩʝʨʡʦʟʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ, ʷʢʠʡ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ ʚʠʨʽʰʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 
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ɿʛʽʜʥʦ ʥʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʧʨʘʮʽ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷʤ ʄʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʪʘ ʾʭ ʧʨʠʡʥʷʪʥʠʭ ʨʽʚʥʽʚ ʜʣʷ 

ʜʝʢʣʘʨʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʦʙ'ʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠè ʨʠʟʠʢ - ʮʝ ʩʪʫʧʽʥʴ 

ʽʤʦʚʽʨʥʦʩʪʽ ʧʝʚʥʦʾ ʥʝʛʘʪʠʚʥʦʾ ʧʦʜʽʾ, ʷʢʘ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʚ ʧʝʚʥʠʡ ʯʘʩ ʘʙʦ ʟʘ 

ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙ'ʻʢʪʘ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ/ʘʙʦ ʟʘ ʡʦʛʦ 

ʤʝʞʘʤʠ [263]. ʅʘ (ʨʠʩ. 2.6) ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘʧʨʷʤʢʠ ʧʽʜʩʠʣʝʥʥʷ ʨʠʟʠʢʽʚ: 

ʧʨʠʨʦʜʥʠʡ ʨʠʟʠʢ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʨʠʟʠʢʫ, ʧʨʠ ʮʴʦʤʫ ʪʝʭʥʦʛʝʥʥʠʡ ʨʠʟʠʢ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʧʨʠʨʦʜʥʽʡ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ ʻ ʥʘʩʣʽʜʢʦʤ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʜʽʡ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʪʝʭʥʦʛʝʥʥʠʡ ʪʘ ʧʨʠʨʦʜʥʠʡ ʨʠʟʠʢʠ. 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʧʦʪʨʝʙʫʻ ʨʦʟʛʣʷʜʫ ʜʞʝʨʝʣʘ ʨʠʟʠʢʫ 

(ʽʥʞʝʥʝʨʥʦʾ ʩʠʩʪʝʤʠ, ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ) ʽ ʡʦʛʦ ʧʨʠʨʦʜʥʴʦʛʦ ʪʘ ʩʦʮʽʘʣʴʥʦʛʦ ʦʪʦʯʝʥʥʷ ʷʢ 

ʦʜʥʦʛʦ ʮʽʣʦʛʦ. ʊʘʢʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʧʨʠʪʨʠʤʫʻʪʴʩʷ ʨʷʜ ʥʘʫʢʦʚʮʽʚ ɭʛʦʨʦʚ ɸ.ʌ, 

ʉʘʚʠʮʴʢʘ ʊ. ɺ., ʄʘʟʫʨ ɯ.ɯ., ʄʦʣʜʘʚʘʥʦʚ ʆ.ɯ., ɹʻʣʦʚ ʇ.ɻ. ʪʘ ʽʥʰʽ [96, 156, 210].  

 

ʈʠʩʫʥʦʢ 2.6 ï ʅʘʧʨʷʤʢʠ ʧʽʜʩʠʣʝʥʥʷ ʨʠʟʠʢʽʚ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʡ 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ 

ʧʦʩʠʣʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʚʧʣʠʚʽʚ, ʪʘʢʠʭ ʷʢ ʟʘʪʦʧʣʝʥʥʷ ʩʫʭʦʜʦʣʫ ʯʝʨʝʟ 

ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʧʣʘʥʝʪʽ, ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ, ʧʨʠ ʷʢʠʭ ʟʨʦʩʪʘʻ ʝʢʦʣʦʛʽʯʥʠʡ 

ʨʠʟʠʢ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʬʘʢʪʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨ,̫ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʫʣʦ ʟʘʪʦʧʣʝʥʦ ʨʷʜ ʧʨʠʙʝʨʝʞʥʠʭ ʩʚʝʨʜʣʦʚʠʥʠ, ʚʠʚʝʜʝʥʠʭ ʟ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʠʩʦʢʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʥʝʢʝʨʦʚʘʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʜʦʚʢʽʣʣʷ ʬʣʶʾʜʽʚ [77, 239]. 

ʏʠʥʥʠʢʠ ʧʦʪʝʥʮʽʡʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 2.7 [17]. ʈʘʧʪʦʚʽ ʘʚʘʨʽʡʥʽ 

ʥʝʢʝʨʦʚʘʥʽ ʩʠʪʫʘʮʽʾ (ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ʬʦʥʪʘʥʠ, ʘʚʘʨʽʡʥʽ ʨʦʟʣʠʚʠ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ) ʟʜʽʡʩʥʶʶʪʴ ʤʘʩʰʪʘʙʥʽ ʨʫʡʥʽʚʥʽ ʚʧʣʠʚʠ ʥʘ ʜʦʚʢʽʣʣʷ. ʋ ʪʘʢʠʭ 

ʫʤʦʚʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʣʝʪʘʣʴʥʠʽ ʚʠʧʘʜʢʠ ʘʙʦ ʽʥʰ ̔ʩʢʣʘʜʥʽ ʫʨʘʞʝʥʥʷ 

ʧʝʨʩʦʥʘʣʫ. ʇʝʨʩʦʥʘʣ ʙʫʨʦʚʦʾ ʪʘ ʥʘʩʝʣʝʥʥʷ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʧʦʪʨʘʧʣʷʶʪʴ ʚ 

ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʩʣʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʪʦʱʦ. 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʧʨʠ 

ʩʧʦʨʫʜʞʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʟʫʤʦʚʣʝʥʽ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʪʝʭʥʦʣʦʛʽʡ ʙʫʜʽʚʥʠʮʪʚʘ; 

ʥʝʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʨʝʛʣʘʤʝʥʪʫ, ʘ ʪʘʢʦʞ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʥʝʥʘʜʽʡʥʽʩʪʶ ʽ 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʦʙʣʘʜʥʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 2.7 ï ʏʠʥʥʠʢʠ ʧʦʪʝʥʮʽʡʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ [82] 
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ʈʦʙʦʪʘ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʯʘʩʪʦ ʧʦʨʫʰʫʻ ʨʽʚʥʦʚʘʛʫ ʧʨʠʨʦʜʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ï ʩʧʨʠʯʠʥʷʻ ʘʢʪʠʚʽʟʘʮʽʶ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʘʪʘʩʪʨʦʬ. ɺʽʜʙʠʨʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʟ ʥʘʜʨ ʤʦʞʝ 

ʩʧʨʦʚʦʢʫʚʘʪʠ ʣʦʢʘʣʴʥʽ ʟʝʤʣʝʪʨʫʩʠ ʟʥʘʯʥʦʾ ʨʫʡʥʽʚʥʦʾ ʩʠʣʠ. ɿʘʛʘʣʴʥʦʚʽʜʦʤʽ 

ʽʩʪʦʨʠʯʥʽ ʧʨʝʮʝʜʝʥʪʠ ï ʧʦʪʫʞʥʽ ʟʝʤʣʝʪʨʫʩʠ ʧʦʙʣʠʟʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫ 

ʉʢʝʣʷʩʪʠʭ ʛʦʨʘʭ (ʉʐɸ) ʽ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱʘʭ ʚ ʋʟʙʝʢʠʩʪʘʥʽ, ʘ ʪʘʢʦʞ ʣʦʢʘʣʴʥʠʡ 

4-ʙʘʣʴʥʠʡ ʟʝʤʣʝʪʨʫʩ, ʷʢʠʡ ʪʨʘʧʠʚʩʷ ʫ ʙʝʨʝʟʥʽ 1986 ʨ. ʥʘ ʍʨʝʩʪʠʱʝʥʩʴʢʦʤʫ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʤʫ ʨʦʜʦʚʠʱʽ ʚ ʋʢʨʘʾʥʽ [236]. ɯʥʰʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʚʽʜʥʦʩʠʪʴʩʷ 

ʢ̫ ʜʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ, ʪʘʢ ʽ ʜʦ ʧʨʠʨʦʜʥʴʦʛʦ ï ʮʝ ʟʨʦʩʪʘʥʥʷ ʩʝʡʩʤʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʚ ʨʝʛʽʦʥʘʭ, ʜʝ ʨʘʥʽʰʝ ʥʝ ʧʨʦʩʣʽʜʢʦʚʫʚʘʣʦʩʴ ʪʘʢʠʭ ʧʦʜʽʡ [120] ʪʘ 

ʧʦʩʠʣʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʠʭ ʟʦʥʘʭ ʨʠʩ. 2.8 [284]. 

 

 

ʈʠʩʫʥʦʢ 2.8 ï ʉʝʡʩʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʪʘʥʦʤ ʥʘ 14.06.2019 [284] 

ʇʨʠ ʪʘʢʠʭ ʷʚʠʱʘʭ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʝʨʝʪʦʢʠ 

ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʚʠʥʠʢʥʝʥʥʷ ʛʨʠʬʦʥʽʚ ʪʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʬʦʥʪʘʥʽʚ. ʗʢʱʦ ʥʝʜʦʩʪʘʪʥʷ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʘʧʦʙʽʛʘʥʥʶ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʶ ʧʦʷʚʠ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ, 

ʪʦʜʽ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʫʩʢʣʘʜʥʝʥʴ ʽ ʘʚʘʨʽʡ [78]. ɺ ʪʘʙʣ. 2.2 

ʥʘʚʝʜʝʥʦ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʾʭ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ [31]. 
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ʊʘʙʣʠʮʷ 2.2 ï ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ 

 

 

 

 

ˉ 

ʧ/

ʧ 

 

 

 

 

ɽʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ 

ʌʘʢʪʦʨʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʨʠʟʠʢ 
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 ʊʝʭʥʦʣʦ - 

ʛʽʯʥʽ 

ʗʢʽʩʥʽ ʪʘ (ʘʙʦ) 

ʟʥʦʰʫʚʘʥʥʷ (ʪʨʠʚʘʣʠʡ 

ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ) 
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ʢ
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ʥ
ʦ
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ʦ
ʙ
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ʜ
ʥ
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1 ʈʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʝʢʪʽʚ 

+ + + + + + 

2 ʄʦʥʪʘʞ ʙʫʨʦʚʦʾ 

ʫʩʪʘʥʦʚʢʠ 

+      

3 ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ + + + +  + 

4 ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ 

+ + + + + + 

5 ɼʝʤʦʥʪʘʞ ʙʫʨʦʚʦʾ 

ʫʩʪʘʥʦʚʢʠ 

+ +     

6 ʄʦʥʪʘʞ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ 

+      

7 ʆʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ + + + +   

8 ɽʢʩʧʣʫʘʪʘʮʽʷ + + + + +  

9 ɿʘʚʝʨʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ + +  + +  

10 ɺʠʚʝʜʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʽʟ ʝʢʩʧʣʫʘʪʘʮʽʾ 

+ +  + +  

11 ʊʝʭʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʨʝʤʦʥʪ 

+ + +   + 

12 ʋʩʢʣʘʜʥʝʥʥʷ ʪʘ ʘʚʘʨʽʡʥʽ 

ʩʠʪʫʘʮʽʾ 

+   + + + 

 

ʅʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠʩʫʪʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʛʨʫʧʫ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙʣʘʜʥʘʥʥʷ (ʷʢʽʩʥʽ, ʟʥʦʰʫʚʘʥʥʷ). 

ʆʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʧʽʜʜʘʻʪʴʩʷ ʘʛʨʝʩʠʚʥʠʤ ʚʧʣʠʚʘʤ. ɼʦʩʣʽʜʞʝʥʥʷ 
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ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʙʣʘʜʥʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʦʮʽʥʢʠ ʾʭ ʥʘʜʽʡʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ 

ʧʨʠ ʪʝʨʤʽʥʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚʥʽ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʦʙʣʘʜʥʘʥʥʷ ʟʨʦʩʪʘʻ ʽ ʟʨʦʩʪʘʻ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [113]: 

                                       () ù
ú

ø
é
ê

è -
=

s

tT
ʌtP 0 ,                                                         (2.1)   

ʜʝ P (t) ï ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ ʨʦʙʦʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; T0 ï ʩʝʨʝʜʥʻ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ; t ï ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; ʌ ï 

ʬʫʥʢʮʽʷ ʃʘʧʣʘʩʘ; ů ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ. 

ɹʽʣʴʰʽʩʪʴ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʚʠʱʫʶʪʴ ʪʝʨʤʽʥʠ ʾʭ ʥʦʨʤʘʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʨʠʟʠʢʠ 

ʚʠʥʠʢʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʷʚʠʱ ʟʨʦʩʪʘʶʪʴ.  

ʆʪʞʝ, ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ, 

ʧʨʠʪʘʤʘʥʥʠʭ ʢʦʥʢʨʝʪʥʠʤ ʫʤʦʚʘʤ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʧʦʷʚʫ 

ʥʝʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʣʷ ʦʮʽʥʢʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʨʠʟʠʢʽʚ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, 

ʘ ʟʦʢʨʝʤʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʉʢʣʘʜʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ çʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽ ʦʙôʻʢʪʠ ï ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝè ʧʦʪʨʝʙʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʽ ʩʚʦʻʯʘʩʥʠʭ ʧʨʦʛʥʦʟʽʚ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʪʠʯʥʠʤ ʪʘ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʽ ʚʧʣʠʚʘʤ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʟʘʛʨʦʟʫ 

ʝʢʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʮʽ ʜʦʚʢʽʣʣʷ. ʁʤʦʚʽʨʥʽʩʪʴ ʧʦʷʚʠ ʽ ʥʘʩʣʽʜʢʠ ʚʽʜ ʚʧʣʠʚʫ ʪʘʢʠʭ 

ʩʠʪʫʘʮʽʡ, ʫʤʦʚ ʽ ʬʘʢʪʦʨʽʚ ʟʫʤʦʚʣʝʥʽ ʚʠʧʘʜʢʦʚʠʤʠ ʽ ʭʘʦʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ 

ʟʘ ʤʝʭʘʥʽʟʤʘʤʠ ʚʧʣʠʚʫ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʨʠʟʠʢʠ [288]. 

ɿʛʽʜʥʦ [288] ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʨʠʟʠʢʽʚ 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

                                          ̇ ” ή ρȟὲ Ȣ                                           (2.2) 

ʜʝ ʄ0 ï ʤʥʦʞʠʥʘ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ; 

ɟq ï ʬʘʢʪʦʨ ʨʠʟʠʢʫ. 

ʂʦʞʥʠʡ ʬʘʢʪʦʨ ʨʠʟʠʢʫ ”ᶰ-  ̖ʘʨʘʢʪʝʨʠʟʫʻ ʤʥʦʞʠʥʘ Lq ʦʟʥʘʢ lqj: 
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                       ὒ ὰ ήɴ ὔȠὮ ρȟὲ ȟὔ ρȟÎ .                              (2.3) 

 

ʂʦʞʥʫ ʦʟʥʘʢʫ ὰ ᶰὒ ʚʠʟʥʘʯʘʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʚʝʢʪʦʨ: 

 

        Ὅ ὼ ὼ ὼ ὴ ρȟὲ Ƞ ὼ ᶰὌ Ƞήɴ ὔȠὮɴ ὔ ;      (2.4) 

 

                 Ὄ ὼ ὼ ὼ ὼ Ƞ ὔ ρȟὲ                            (2.5) 

 

ʅʘ ʦʩʥʦʚʽ ʤʥʦʞʠʥ Lqj ʜʣʷ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʨʠʟʠʢʫ ɟq ʬʦʨʤʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʚʝʢʪʦʨ: 

 

                                   Ὅ Ὅ ήɴ ὔȟὮ ρȟὲ                                           (2.6) 

Ὅ ὼ ὼ ὼ ὴ ρȟὲ Ƞ ὼ ᶰὌ Ƞήɴ ὔȠὮɴ ρȟὲ  

 

ʄʥʦʞʠʥʘ M0 ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʽʡ ʘʧʨʽʦʨʥʦ ʧʨʦʛʥʦʟʦʚʘʥʽʡ ʤʥʦʞʠʥʽ S0 

ʩʠʪʫʘʮʽʡ ʨʠʟʠʢʫ. ʋ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʥʝʾ ʚʧʣʠʚʘʶʪʴ ʽ 

ʚʠʷʚʣʷʶʪʴ ʩʝʙʝ ʥʦʚʽ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʧʦʢʘʟʥʠʢʠ 

ʘʧʨʽʦʨʥʦ ʚʽʜʦʤʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ɟq qɴ M0. ʎʝ ʟʫʤʦʚʣʶʻ ʢʽʣʴʢʽʩʥʫ ʪʘ ʷʢʽʩʥʫ 

ʟʤʽʥʫ ʤʥʦʞʠʥʠ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. 

                                        ὓ Ṓὓ ṒỄṒὓ ṒỄ                                         

                                         ὛṒὛṒỄṒὛṒỄ                                          (2.7) 

ɼʝ ὓ , Ὓ ï ʤʥʦʞʠʥʘ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʽ ʤʥʦʞʠʥʘ ʩʠʪʫʘʮʽʡ ʨʠʟʠʢʫ ʚʽʜʧʦʚʽʜʥʦ 

ʚ ʤʦʤʝʥʪ Ⱳ˟ᶰ˟Ƞ ˟  - ʟʘʜʘʥʠʡ ʘʙʦ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʯʘʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʥʦʾ 

ʩʠʩʪʝʤʠ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʜʽʡʩʥʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ 

ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʠʤ ʝʪʘʧʦʤ ʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʷʢʽ ʜʘʜʫʪʴ 

ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʩʪʨʘʪʝʛʽʶ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʝʬʝʢʪʽʚ ʥʘ 
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ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʷʢ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

 

2.2 ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʧʽʜ ʯʘʩ 

ʩʧʦʨʫʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ  

 

2.2.1 ʉʪʘʥʜʘʨʪʠ ʪʘ ʧʦʣʽʪʠʢʘ ʚ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʟʘʨʫʙʽʞʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʡ 

 

ʉʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʨʦʟʨʦʙʢʘ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ 

ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ [22]. ʊʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʣʠʰʝ ʧʨʠ ʫʤʦʚʽ ʩʧʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ ʪʘ ʢʦʤʧʘʥʽʡ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ ʧʦʰʫʢʦʚʠʤʠ ʨʦʙʦʪʘʤʠ ʪʘ ʨʦʟʨʦʙʢʦʶ ʨʦʜʦʚʠʱ. ʇʨʠ ʮʴʦʤʫ ʚʝʢʪʦʨʠ 

ʜʽʷʣʴʥʦʩʪʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʥʽ ʥʘ ʧʦʰʫʢ ʥʘʡʙʽʣʴʰ ʨʝʥʪʘʙʝʣʴʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʧʽʜʭʦʜʽʚ. ɹʘʛʘʪʦʧʣʘʥʦʚʽʩʪʴ ʩʪʦʩʫʥʢʽʚ (ʜʝʨʞʘʚʘ, 

ʥʘʬʪʦʛʘʟʦʚʽ ʢʦʤʧʘʥʽʾ, ʛʨʦʤʘʜʩʴʢʽʩʪʴ) ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ ʚʧʣʠʚʽʚ ʟ 

ʧʦʩʪʽʡʥʦʶ ʾʭ ʜʠʥʘʤʽʢʦʶ ʚ ʯʘʩʽ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʟʜʦʨʦʚ'ʷ, ʙʝʟʧʝʢʦʶ ʥʘ 

ʦʙôʻʢʪʘʭ ʪʘ ʦʭʦʨʦʥʦ  ʁʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʉʝʨʝʜ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠ ʩʝʨʽʾ ISO 9000 ʽ 14000 ʪʘ OHSAS 18001. ɯSʆ 14000 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʝʨʽʾ ʟʘʛʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ ʟʽ 

ʩʪʨʫʢʪʫʨʦʶ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. Cʪʘʥʜʘʨʪʠ ʚʢʣʶʯʘʶʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʝʢʦʣʦʛʽʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʚʢʣʶʯʘʶʯʠ ʙʘʟʦʚʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

(14001); ʘʫʜʠʪ (ISO 14010); ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ; ʤʘʨʢʫʚʘʥʥʷ (ISO 14020 ʽ 

14024); ʘʥʘʣʽʟ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ; ʽ ʧʨʦʜʫʢʪ ʩʪʘʥʜʘʨʪʽʚ [22.]. ʅʘ ʨʠʩʫʥʢʫ 2.9 

ʥʘʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʩʭʝʤʫ ʩʪʘʥʜʘʨʪʽʚ ISO ʩʝʨʽʾ 14000 [202]. 

OHSAS 18000 - ʮʝ ʩʝʨʽʷ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʚʠʤʦʛʠ ʪʘ ʢʝʨʽʚʥʽ ʚʢʘʟʽʚʢʠ 

ʜʦ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ ʪʘ 
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ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʫʧʨʘʚʣʷʪʠ 

ʨʠʟʠʢʘʤʠ ʚ ʩʠʩʪʝʤʽ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ [294]. 

 

ʈʠʩʫʥʦʢ 2.9 ï ʉʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʫ ʩʪʘʥʜʘʨʪʽʚ ISO ʩʝʨʽʾ 14000 [202] 

ʉʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ̔  ʛʽʛʽʻʥʠ ʧʨʘʮʽ, ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ 

OHSAS 18000, ʜʦʧʦʚʥʶʶʪʴ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ (ʉʄʗ), ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʚʠʤʦʛʘʭ ISO 9000 ʫ ʚʝʨʩʽʾ 2000 ʨʦʢʫ, ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ (ʉɽʄ), 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʤʦʛʘʭ ISO 14000 ʪʘ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ. ʊʘʢʦʞ, ʽʩʥʫʻ ʧʨʷʤʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʽʡ 

OHSAS 18000 ʽ ISO 14000, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʾʭ ʙʘʟʽ ʻʜʠʥʫ ʩʠʩʪʝʤʫ 

ʙʝʟʧʝʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [294]. 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚôʷ (Safety and Health 

Management Systems (OSHMS)) ï ʧʝʨʝʜʙʘʯʘʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʜ̔ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʟʜʦʨʦʚôʷ ʧʝʨʩʦʥʘʣʫ. ɺ ʪʘʙʣʠʮʽ 2.3 

ʥʘʚʝʜʝʥʦ ʢʦʤʧʦʥʝʥʪʠ OSHMS ʪʘ ʚʠʤʦʛʠ ʱʦʜʦ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ.  

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʪʘ ʛʽʛʽʻʥʦʶ ʧʨʘʮʽ ʜʦʟʚʦʣʷʻ 

ʥʘʬʪʦʛʘʟʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʜʽʡʩʥʶʚʘʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʥʝʙʝʟʧʝʢ, ʦʮʽʥʢʫ 

ʨʠʟʠʢʽʚ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ.  
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ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʦʙʨʦʙʫʪ ʫʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʷʢʦʩʪʽ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʦʤ. 

ʊʘʢʦʞ ʽʥʽʮʽʶʻʪʴʩʷ ʨʝʛʫʣʷʨʥʠʡ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʯʘʩʥʦ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʟʜʦʨʦʚ'ʷ  ̔ ʙʝʟʧʝʢʠ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʘʚʘʨʽʷʤʠ ʪʘ ʽʥʮʠʜʝʥʪʘʤʠ ʽ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ. 

ʊʘʙʣʠʮʷ 2.3 ï ɺʠʤʦʛʠ ʱʦʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ʤʝʥʝʜʞʤʝʥʪʫ ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚôʷ OSHMS [60] 

ˉ 

ʧ/ʧ 

ʂʦʤʧʦʥʝʥʪʠ 

OSHMS 
ɺʠʤʦʛʠ 

1 ʇʣʘʥʫʚʘʥʥʷ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

ʪʘ ʙʝʟʧʝʢʠ 

ɹʘʯʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʦʾ ʢʦʤʧʘʥʽʾ ʪʘ ʧʽʜʭʽʜ ʜʦ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ  ̔ʙʝʟʧʝʢʠ 

2 ɸʜʤʽʥʽʩʪʨʘʮʽʷ ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʽʻʨʘʨʭʽʷ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʩʽʙ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʣʘʥʘʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ. 

3 ʋʧʨʘʚʣʽʥʥʷ 

ʨʦʙʦʯʦʶ ʟʦʥʦʶ 

ʇʨʘʚʠʣʴʥʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤ 

ʤʽʩʮʝʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʩʽʚ, ʜʽʷʣʴʥʦʩʪʽ, ʜʠʟʘʡʥʫ 

ʪʦʱʦ 

ʈʦʙʦʯʽ ʧʝʨʝʚʽʨʢʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʟʥʘʥʴ 

ʥʘʙʫʪʠʭ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ  

4 ʋʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ H&S 

(Health and Safety) 

ʅʘʙʽʨ ʩʠʩʪʝʤ ʽ ʧʨʦʮʝʩʽʚ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ 

ʜʣʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ 

ɸʥʘʣʽʟ ʥʝʙʝʟʧʝʢʠ ʨʦʙʦʪʠ 

ʈʝʡʪʠʥʛ ʥʝʙʝʟʧʝʢʠ /ʤʘʪʨʠʮʷ ʨʠʟʠʢʫ ʇʣʘʥʠ 

ʢʦʨʝʢʮʽʡʥʠʭ ʜʽʡ 

ɸʥʘʣʽʟ ʨʽʚʥʽʚ ʢʦʥʪʨʦʣʶ ʨʠʟʠʢʽʚ 

5 ʋʧʨʘʚʣʽʥʥʷ 

ʟʘʧʘʩʘʤʠ 

ɺʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʨʦ ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ 

6 ʋʧʨʘʚʣʽʥʥʷ 

ʟʘʚʜʘʥʥʷʤʠ ʪʘ 

ʨʦʙʦʯʠʤ ʧʨʦʮʝʩʦʤ 

ʋʧʨʘʚʣʽʥʥʷ ʢʘʣʝʥʜʘʨʝʤ 

ʈʦʣʴʦʚʽ ʟʘʚʜʘʥʥʷ - ɿʘʣʫʯʝʥʥʷ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʚʩʽʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʧʨʦ ʾʭʥʽ ʨʦʣʽ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 

ʨʦʟʧʦʜʽʣʝʥ ̔ʟʘʚʜʘʥʥ ̫ʪʦʱʦ. 

ɸʚʪʦʤʘʪʠʯʥʽ ʩʧʦʚʽʱʝʥʥʷ 

7 ʉʠʩʪʝʤʠ 

ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

H&S 

ɺʠʢʦʥʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʟʘʭʦʜʽʚ ʟ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚ'ʷ ʪʘ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʜʽʡ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.3 

ˉ 

ʧ/ʧ 

ʂʦʤʧʦʥʝʥʪʠ 

OSHMS 
ɺʠʤʦʛʠ 

8 ʋʧʨʘʚʣʽʥʥʷ 

ʽʥʮʠʜʝʥʪʘʤʠ 

ɿʘʧʠʩ, ʦʙʨʦʙʢʘ, ʨʦʟʩʣʽʜʫʚʘʥʥʷ, ʟʚʽʪʥʽʩʪʴ ʪʘ ʘʥʘʣʽʟ 

ʢʦʨʝʥʝʚʠʭ ʧʨʠʯʠʥ ʙʫʜʴ-ʷʢʠʭ ʧʦʚʽʜʦʤʣʝʥ ɹ ʧʨʦ 

ʚʠʧʘʜʢʠ / ʘʚʘʨʽʾ / ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʙʝʟʧʝʢʦʶ. 

9 ʋʧʨʘʚʣʽʥʥʷ 

ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ 

ʇʨʦʪʦʢʦʣʠ ʟʜʦʨʦʚ'ʷ. ʄʝʜʠʯʥʽ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʋʧʨʘʚʣʽʥʥʷ ʪʨʘʚʤʘʤʠ / ʭʚʦʨʦʙʘʤʠ. ʃʽʢʘʨʩʴʢʽ, 

ʘʣʢʦʛʦʣʴʥʽ ʪʘ ʽʥʰʽ ʤʝʜʠʯʥʽ ʪʝʩʪʫʚʘʥʥʷ. 

10 ʋʧʨʘʚʣʽʥʥʷ 

ʟʤʽʥʘʤʠ 

ɺʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʥʝʙʝʟʧʝʢ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ɿʤʽʥʘ ʧʨʦʮʝʩʫ. ʅʦʚʽ ʥʦʨʤʘʪʠʚʥʽ 

ʚʠʤʦʛʠ. 

11 ʇʣʘʥ ʨʝʘʛʫʚʘʥʥʷ 

ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ 

ʩʠʪʫʘʮʽʾ 

ʋʧʨʘʚʣʽʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤʠ ʩʠʪʫʘʮʽʷʤʠ / ʧʣʘʥ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʜʣʷ ʚʩʽʭ 

ʧʦʪʝʥʮʽʡʥʠʭ ʩʮʝʥʘʨʽʾʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʧʨʦʛʥʦʟʥʦʛʦ ʨʠʟʠʢʫ. ʉʠʛʥʘʣʽʟʘʮʽʷ. 

12 ʂʦʥʪʨʦʣʴ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ɼʦʪʨʠʤʫʚʘʪʠʩʴ ʟʦʙʦʚ'ʷʟʘʥʴ ʟʘ ʫʤʦʚʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʽʩʮʝʚʠʭ / ʥʘʮʽʦʥʘʣʴʥʠʭ/ʛʣʦʙʘʣʴʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʟ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

13 ʋʧʨʘʚʣʽʥʥʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ 

ɺʽʜʩʪʝʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ / ʥʘʚʠʯʦʢ ʨʦʙʦʯʦʾ ʩʠʣʠ. 

ʊʨʝʥʽʥʛʠ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʧʽʜʨʷʜʥʠʢʽʚ ʪʘ 

ʚʽʜʚʽʜʫʚʘʯʽʚ. ʆʮʽʥʢʠ. 

14 ʋʧʨʘʚʣʽʥʥʷ 

ʢʦʥʪʝʥʪʦʤ 

ʋʧʨʘʚʣʽʥʥʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, 

ʩʠʩʪʝʤʦ  ʁʟʤʽʥʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʙʝʟ 

ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ SDS (Special Direct 

System ð çʩʧʝʮʽʘʣʴʥʘ ʥʘʧʨʘʚʣʷʶʯʘ ʩʠʩʪʝʤʘè), 

ɼʦʢʫʤʝʥʪʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ 

15 ʋʧʨʘʚʣʽʥʥʷ 

ʧʽʜʨʷʜʥʠʢʘʤʠ 

ʋʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʨʷʜʥʠʢʽʚ 

16 ʄʝʥʝʜʞʤʝʥʪ 

ʨʝʘʙʽʣʽʪʘʮʽʾ 

ɺʽʜʩʣʽʜʢʦʚʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ ʜʥʽʚ, 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʝʘʙʽʣʽʪʘʮʽʶ ʧʨʘʮʽʚʥʠʢʽʚ 

17 ʉʪʘʪʠʩʪʠʢʘ, ʟʚʽʪʠ 

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʧʘʥʝʣʴ 

ɺʽʜʧʦʚʽʜʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʟʘ ʜʘʥʠʤʠ ʱʦʜʦ 

ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʧʘʥʝʣʽ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʚʠʱʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

18 ɸʫʜʠʪ ʪʘ ʧʝʨʝʛʣʷʜ ʇʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ ʪʘ ʧʝʨʝʛʣʷʜʫ ʧʨʦʛʨʘʤ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ. 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʜʘʻ ʢʦʥʢʫʨʝʥʪʥʽ 

ʧʝʨʝʚʘʛʠ ʪʘ ʧʦʢʨʘʱʫʻ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ 
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ʢʣʽʻʥʪʠ, ʧʽʜʨʷʜʥʠʢʠ, ʩʫʙʧʽʜʨʷʜʥʠʢʠ, ʢʦʥʩʫʣʴʪʘʥʪʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʠ, 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʪʘ ʩʧʽʣʢʠ. 

ʇʦʣʽʪʠʢʘ çɿʜʦʨʦʚ'ʷ, ɹʝʟʧʝʢʘ, ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝè (Health, Safety, 

Environment policies (HSE)) - ʮʝ ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ, ʢʦʞʥʝ ʟʽ ʩʚʦʻʶ ʚʣʘʩʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ, ʘʣʝ ʚʦʥʠ ʯʘʩʪʦ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ ʦʜʥʘʢʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ ʚ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʢʦʤʧʘʥʽʷʭ [27]. ʎʽ ʪʨʠ ʪʝʤʠ ʤʘʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʜʦʪʨʠʤʘʥʥʷ ʢʝʨʽʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʟ ʙʝʟʧʝʢʠ, 

ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ  ̔ʜʠʢʪʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʶ 

ʧʦʣʽʪʠʢʦʶ ʙʽʣʴʰʦʩʪʽ ʢʦʨʧʦʨʘʮʽʡ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʧʦʣʽʪʠʢʠ HSE ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ ʧʨʠʥʮʠʧʠ, ʟʘ ʷʢʠʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʦʧʝʨʘʮʽʾ, ʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʨʠʟʠʢʠ 

ʫ ʚʩʴʦʤʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʮʠʢʣʽ. ʅʘ ʨʠʩʫʥʢʫ 2.10 ʥʘʚʝʜʝʥʦ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚ ʩʠʩʪʝʤʽ HSE, ʘ ʪʘʙʣ. 2.4 ʧʨʝʜʩʪʘʚʣʷʻ ʧʦʣʽʪʠʢʫ HSE ʚ 

ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ. 

 

ʈʠʩʫʥʦʢ 2.10 ï ʇʨʦʮʝʩ ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ [27] 
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ʊʘʙʣʠʮʷ 2.4 ï ʇʦʣʽʪʠʢʘ HSE ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ 

ʂʘʪʝʛʦʨʽʾ ʚ 

ʧʦʣʽʪʠʮʽ 

HSE 

ɿʜʦʨʦʚʷ 

(Health) 

ɹʝʟʧʝʢʘ (Safety) ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

(Environment) 

 

ʅ
ʘ
ʧ
ʨ
ʷ
ʤ
ʢ
ʠ
 
ʧ
ʦ
ʣ
ʽ
ʪ
ʠ
ʢ
ʠ

 

ɼʦʙʨʦʙʫʪ 

ʧʨʘʮʽʚʥʠʢʽʚ. 

ʋʥʠʢʥʝʥʥʷ 

ʰʢʦʜʠ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ 

ʽʥʰʠʭ ʦʩʽʙ. 

ʉʧʨʠʷʥʥʷ 

ʟʜʦʨʦʚôʶ 

ʧʨʘʮʽʚʥʠʢʽʚ. 

ɿʘʭʠʩʪ ʧʨʘʮʽʚʥʠʢʘ 

ʚʽʜ ʨʠʟʠʢʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʙʫʜʴ-

ʷʢʠʤ ʪʠʧʦʤ ʨʦʙʦʪʠ 

ʪʘ ʦʙʦʚ'ʷʟʢʽʚ. 

ɿʘʧʦʙʽʛʘʥʥʷ 

ʪʨʘʚʤʘʪʠʟʤʫ. 

ʉʧʨʠʷʥʥʷ ʚʠʩʦʢʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ 

ʩʚʽʜʦʤʦʩʪʽ ʪʘ 

ʜʠʩʮʠʧʣʽʥʠ 

ʙʝʟʧʝʢʠ. 

ʄʽʥʽʤʽʟʘʮʽ ̫ʨʠʟʠʢʽʚ 

ʪʘ ʤʦʥʽʪʦʨʠʥʛ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʭʦʜʽʚ ʟ ʾʭ 

ʤʽʥʽʤʽʟʘʮʽʾ. 

 

ʉʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ, 

ʩʪʦʢʽʚ ʽ ʩʢʠʜʽʚ ʚʽʜʭʦʜʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʇʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʩʪʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ. 

 

ʉ
ʬ
ʝ
ʨ
ʘ
 
ʢ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʶ

 

ɺʧʣʠʚ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥʠ ʪʘ 

ʬʽʟʠʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʬʪʦʚʠʭ ʽ 

ʛʘʟʦʚʠʭ 

ʨʦʜʦʚʠʱ ʥʘ 

ʧʨʘʮʽʚʥʠʢʽʚ. 

ɺʧʣʠʚ ʪʝʭʥʽʯʥʠʭ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ, 

ʭʽʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʟʜʦʨʦʚô̫  

ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʥʘʩʝʣʝʥʥʷ 

ʧʨʠʣʝʛʣʠʭ 

ʪʝʨʠʪʦʨʽʡ 

 

ɺʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ 

ʧʨʦʮʝʩʽʚ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ʪʘ  

ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʦʢʽʚ 

ʧʦʣʶʪʘʥʪʽʚ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ.  

 

ɿʦʢʨʝʤʘ ʛʨʫʧʘ çʃʫʢʦʡʣè ʟʘʟʥʘʯʘʻ, ʱʦ ʢʦʤʧʘʥʽʻʶ ʩʪʚʦʨʝʥʘ ʝʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʽʦʥʫʶʯʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʽ ʩʝʨʪʠʬʽʢʦʚʘʥʘ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ 

ISO 14001 ʪʘ OHSAS 18001. 

ʂʦʤʧʘʥʽʷ Dragon Oil (ʆɸɽ) ʢʝʨʫʻʪʴʩʷ ʧʨʠʥʮʠʧʘʤʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʩʪʘʥʜʘʨʪʘʭ ISO 9001, ISO 14001 ʪʘ OHSAS 18001 ʚʠʟʥʘʯʘʻ: - ʜʦʪʨʠʤʘʥʥʷ 
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ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɦ ʦʜʦ HSE; - ʟʤʝʥʰʠʪʠ ʥʘʩʣʽʜʢʠ ʚʩʽʭ ʚʠʜʽʚ ʽʥʮʠʜʝʥʪʽʚ / ʘʚʘʨʽʡ, ʱʦ 

ʤʘʶʪʴ ʧʦʪʝʥʮʽʡʥʦ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʧʝʨʩʦʥʘʣ, ʘʢʪʠʚʠ ʪʘ / ʘʙʦ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ; - ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʨʽʚʥʽ ʛʘʨʥʦʾ ʧʨʘʢʪʠʢʠ ʟ 

ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʥʘʬʪʦʚʦʤʫ ʨʦʜʦʚʠʱʽ; 

ʩʪʚʦʨʠʪʠ ʧʨʦʟʦʨʽ ʢʨʠʪʝʨʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ HSE. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʮʽʣʝʡ ʢʦʤʧʘʥʽʷ ʨʦʟʨʦʙʣʷʻ ʪʘ ʧʽʜʪʨʠʤʫ ̒ʥʘʣʝʞʥʫ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ HSE; ʫʪʨʠʤʫʚʘʪʠ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ, ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʧʽʜʨʷʜʥʠʢʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ HSE ʫ ʤʝʞʘʭ ʩʚʦʾʭ ʟʦʥ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 

ʨʦʟʚʠʚʘʪʠ ʧʦʟʠʪʠʚʥʫ ʢʫʣʴʪʫʨʫ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚ ʢʦʤʧʘʥʽʾ ʯʝʨʝʟ ʝʬʝʢʪʠʚʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ; ʧʨʦʚʦʜʠʪʠ ʦʛʣʷʜʠ ʪʘ ʘʫʜʠʪ 

HSE ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʤʽʩʮʝʚʠʤ, ʤʽʞʥʘʨʦʜʥʠʤ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʥʦʨʤʘʤ; ʟʘʙʝʟʧʝʯʠʪʠ, 

ʱʦʙ ʧʽʜʨʷʜʥʠʢʠ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʽʡ ʧʦʣʽʪʠʮʽ; ʨʦʟʨʦʙʠʪʠ ʪʘ 

ʚʧʨʦʚʘʜʠʪʠ ʧʽʜʭʽʜ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʮʽʥʮʽ ʨʠʟʠʢʫ, ʫ ʚʝʜʝʥʥʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ [28]. 

 

2.2.2 ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʫ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʋʢʨʘʾʥʽ 

 

ʉʫʯʘʩʥʽ ʧʨʽʦʨʠʪʝʪʠ ʩʚʽʪʦʚʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʚʠʩʫʚʘʶʪʴ ʚʠʤʦʛʫ ʜʦ 

ʚʩʝʩʪʦʨʦʥʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. ɽʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ çʩʣʘʙʢʠʭè ʩʪʦʨʽʥ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʋʢʨʘʾʥʽ ʻ ʥʘ ʩʪʘʜʽʾ 

ʬʦʨʤʫʚʘʥʥʷ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ. ɺʽʜʩʫʪʥʽʩʪʴ ʜʽʻʚʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʚ ʧʦʧʝʨʝʜʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʩʧʨʠʯʠʥʠʣʦ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʧʨʦʙʣʝʤ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʙʘʟʠ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʩʭʝʤʠ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. 

ʆʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʉʪʨʘʪʝʛʽʾ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ ʚʠʟʥʘʯʝʥʦ: ʧʦʩʠʣʝʥʥʷ ʨʦʣʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʠʩʪʝʤʽ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʋʢʨʘʾʥʠ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ 
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ʨʽʚʥʦʩʪʽ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ ʨʦʟʚʠʪʢʫ (ʝʢʦʥʦʤʽʯʥʦʾ, ʝʢʦʣʦʛʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ), ʷʢʘ 

ʟʫʤʦʚʣʶʻ ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘ ʧʨʽʦʨʠʪʝʪʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ; ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʧʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʜʦʢʫʤʝʥʪʽʚ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʧʦʣʽʪʠʯʥʽ ʪʘ/ʘʙʦ ʧʨʦʛʨʘʤʥʽ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʛʦ, ʛʘʣʫʟʝʚʦʛʦ 

(ʩʝʢʪʦʨʘʣʴʥʦʛʦ), ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ ʤʽʩʮʝʚʦʛʦ ʨʦʟʚʠʪʢʫ; ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʧʨʠʨʦʜʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʘʥʘʣʽʟ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʩʪʨʘʪʝʛʽʯʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ, ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ, ʘ ʪʘʢʦʞ 

ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [297] 

ʈʘʪʠʬʽʢʫʚʘʚʰʠ ʧʨʦʪʦʢʦʣ ʧʨʦ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ɼʦʛʦʚʦʨʫ ʧʨʦ ʟʘʩʥʫʚʘʥʥʷ 

ɽʥʝʨʛʝʪʠʯʥʦʛʦ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ, ʋʢʨʘʾʥʘ ʚʟʷʣʘ ʥʘ ʩʝʙʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʱʦʜʦ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʧʽʚʪʦʚʘʨʠʩʪʚʘ ʟ 

ʝʥʝʨʛʝʪʠʢʠ, ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ, ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ [186]. 

ʆʜʥʠʤ ʽʟ ʩʫʪʪʻʚʠʭ ʢʨʦʢʽʚ ʧʦʩʪʫʧʦʚʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʪʝʭʥʽʯʥʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ɭʉ ʪʘ ʩʠʩʪʝʤʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʤʝʪʨʦʣʦʛʽʾ ʩʪʘʣʘ 

ʨʘʪʠʬʽʢʘʮʽʷ ʋʢʨʘʾʥʦʶ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʪʘ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, ɭʚʨʦʧʝʡʩʴʢʠʤ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦʤ ʟ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʽ ʾʭʥʽʤʠ 

ʜʝʨʞʘʚʘʤʠ-ʯʣʝʥʘʤʠ, ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ [306]. ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʋʛʦʜʦʶ, ʥʘʰʘ ʢʨʘʾʥʘ 

ʟʦʙʦʚôʷʟʫʻʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʠʥʮʠʧʽʚ ʪʘ ʧʨʘʢʪʠʢ, ʚʠʢʣʘʜʝʥʠʭ ʚ ʘʢʪʫʘʣʴʥʠʭ 

ʨʽʰʝʥʥʷʭ ʪʘ ʨʝʛʣʘʤʝʥʪʘʭ ɭʉ. ʊʘʢʦʞ ʋʢʨʘʾʥʘ ʚʟʷʣʘ ʥʘ ʩʝʙʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʱʦʜʦ 

ʧʦʩʪʫʧʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ (EN) ʷʢ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʩʢʘʩʦʚʫʶʪʴʩʷ ʢʦʥʬʣʽʢʪʥʽ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, 

ʟʦʢʨʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʞʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (GOST/ɻʆʉʊ), ʨʦʟʨʦʙʣʝʥʠʭ ʜʦ 

1992 ʨʦʢʫ [186]. 

ʇʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʘʢʪʫʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ 

ʦʙôʻʜʥʘʥʦ ʫ ʚʠʛʣʷʜʽ çʇʨʦʛʨʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, 

ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ ʽʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʪʘ ʘʢʪʫʘʣʽʟʘʮʽʾ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʠʨʽʚʥʷʥʠʭ ʜʦ ʥʠʭ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ ʥʘ ʧʝʨʽʦʜ 2015ï2030 ʨʨ.è. ɽʣʝʤʝʥʪʠ ʩʪʨʫʢʪʫʨʠ 
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ʇʨʦʛʨʘʤʠ ʦʭʦʧʣʶʶʪʴ ʧʠʪʘʥʥʷ ʨʝʛʣʘʤʝʥʪʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ; ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʽʚ, ʨʽʜʠʥ, ʤʘʪʝʨʽʘʣʽʚ; 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; ʟʙʝʨʽʛʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʦʜʫʢʮʽʾ; ʧʨʦʮʝʩʽʚ ʪʘ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʦʜʫʢʮʽʾ; ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ, 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʜʦʚʢʽʣʣʷ; ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʛʘʣʫʟʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʦʱʦ 

[186]. 

ɿʛʽʜʥʦ ʜʘʥʠʭ ɼʝʧʘʨʪʘʤʝʥʪʫ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ 

ʧʦʣʽʪʠʢʠ ʅɸʂ çʅʘʬʪʦʛʘʟ ʋʢʨʘʾʥʠè ʥʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʭʦʜʠʪʴ ʽʥʪʝʩʠʚʥʘ ʨʦʙʦʪʘ ʚ 

ʥʘʧʨʷʤʢʫ ʽʥʪʝʛʨʘʮʽʾ ʚ ʻʚʨʦʧʝʡʩʴʢʝ ɽʥʝʨʛʝʪʠʯʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ [159]. ʉʝʨʝʜ 

ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ɼʠʨʝʢʪʠʚ ɭʉ, ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʩʪʘʥʜʘʨʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʧʠʪʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʜʦʚʢʽʣʣʷ. ʊʘʢʘ ʜʽʷʣʴʥʽʩʪʴ 

ʜʦʟʚʦʣʠʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʊʘʢʽ ʧʦʟʠʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ 

ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʠʪʠ ʤʽʞʥʘʨʦʜʥʠʡ ʽʤʽʜʞ ʢʦʤʧʘʥʽʾ ʪʘ ʟʙʽʣʴʰʠʪʠ 

ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ. ʋ 2018 ʨʦʮʽ ʢʦʤʧʘʥʽʷ ʦʪʨʠʤʘʣʘ ʚʽʜ ʘʚʪʦʨʠʪʝʪʥʦʛʦ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʦʨʛʘʥʫ ʽʟ ʩʝʨʪʠʬʽʢʘʮʽʾ T¦V S¦D Management Service GmbH 

ʉʝʨʪʠʬʽʢʘʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ISO 14001:2015, OHSAS 18001:2010 ʪʘ 

ISO 50001, ʘ ʚ 2017 ʨʦʮʽ ʧʨʦʡʰʣʘ ʥʘʛʣʷʜʦʚʠʡ ʘʫʜʠʪ ʪʨʝʪʴʦʾ ʩʪʦʨʦʥʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ISO 9001:2015 [159]. 

ɹʘʟʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʻ ʤʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ISO ʩʝʨʽʾ 14000 ʪʘ ʚʽʜʧʦʚʽʜʥʽ 

ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ɼʦʜʘʪʢʫ ʅ [99]. 

ʊʝʥʜʝʥʮʽʾ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʬʪʦʛʘʟʦʚʽ ʢʦʤʧʘʥʽʾ ʧʨʘʛʥʫʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ 

ʩʠʩʪʝʤʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʦʛ ɭʉ ʽ ʫʢʨʽʧʣʝʥʥʷ 

ʩʪʽʡʢʠʭ ʧʦʟʠʮʽʡ ʥʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʠʥʢʫ. ɺʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʦʩʥʦʚʘ ʷʢʦʾ ʟʘʢʣʘʜʝʥʘ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʷʢʦʩʪʽ ɯSʆ ʩʝʨʽʾ 

14000 [98]. ɺ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ISO ʩʝʨʽʾ 9000  ʥʘʚʦʜʷʪʴʩʷ ʽʜʝʾ ʩʠʩʪʝʤʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 
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ʧʦʩʪʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʮʽʣʦʤʫ [153]. ɿʘʟʥʘʯʝʥʽ 

ʧʨʠʥʮʠʧʠ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʨʽʰʝʥʴ ʥʘ ʨʘʥʥʽʭ 

ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʦʤʫ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʙʦʨʫ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʦʙôʻʢʪʘʭ 

ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ, ʤʘʩʰʪʘʙʥʽʩʪʴ, ʯʘʩʦʚʘ 

ʣʽʤʽʪʦʚʘʥʽʩʪʴ. ʂʣʘʩʠʯʥʘ ʤʦʜʝʣʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʷʢʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ 

ʧʦʣʦʞʝʥʥʷʭ ʩʪʘʥʜʘʨʪʽʚ ʩʝʨʽʾ ISO 14000 ʬʦʨʤʫʻʪʴʩʷ ʟ ʝʪʘʧʽʚ ʧʣʘʥʫʚʘʥʥʷ, 

ʟʜʽʡʩʥʝʥʥʷ, ʧʝʨʝʚʽʨʢʠ, ʢʦʨʠʛʫʚʘʥʥʽ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥ ̫(ʈʠʩ 2.11) [202].  

 

ʈʠʩʫʥʦʢ 2.11 ï ʄʦʜʝʣʴ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʊʘʢʫ ʤʦʜʝʣʴ ʧʨʘʛʥʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ, ʜʝ 

ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʛʦʣʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʟʤʽʥʠ ʚ 

ʥʘʧʨʷʤʢʫ çʝʢʦʣʦʛʽʟʘʮʽʾè ʩʭʝʤ ʟʘʢʫʧʽʚʣʽ ʟʘʩʦʙʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʚʚʝʜʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʘʫʜʠʪʫ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʦʛʦ ʪʘ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ; ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ; ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ 
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ʩʚʽʜʦʤʦʩʪʽ; ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʨʠʩ. 2.12) [191].  

ʇʽʜʧʨʠʻʤʩʪʚʘ ʛʨʫʧʠ ʅʘʬʪʦʛʘʟ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʮʽʣʽ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ [191], ʷʢʽ ʧʦʚʠʥʥʽ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚ 

ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʜʦʟʚʦʣʷʻ ʥʘʧʨʘʚʠʪʠ ʚʝʢʪʦʨ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʚ 

ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʰʣʷʭʦʤ ʟʨʦʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʘʙʦ ʡ 

ʫʥʠʢʥʫʪʠ ʡʦʛʦ ʥʘ ʦʢʨʝʤʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙô̒ ʢʪʽʚ. 

 

ʈʠʩʫʥʦʢ 2.12 ï ɽʢʦʣʦʛʽʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʨʫʧʠ ʅʘʬʪʦʛʘʟ 
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ʆʜʥʘʢ, ʥʘʚʝʜʝʥʽ ʧʨʠʥʮʠʧʠ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʥʝ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʤʘʶʪʴ 

ʯʽʪʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʫ ʩʭʝʤʫ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ, ʪʦʤʫ 

ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʛʣʷʜʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

 

2.2.3  ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʦʜʦʧʨʦʷʚʽʚ ʪʘ 

ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ ʥʘ ʩʚʝʨʜʣʦʚʠʥʘʭ 

 

ʋ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʦʙôʻʢʪʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʙʣʠʟʫ ʧʨʠʨʦʜʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ 

ʩʪʚʦʨʶʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʮʽʥʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʇʨʠ ʮʴʦʤʫ 

ʝʬʝʢʪʠ ʚʽʜ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʾ ʦʙʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ  

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʱʦʜʦ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ 

ʧʨʘʮʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʦʙôʻʢʪʘʭ  

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ.  

ʇʨʦʮʝʩ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʟʦʢʨʝʤʘ ʨʦʟʚʽʜʫʚʘʣʴʥʝ ʙʫʨʽʥʥʷ ʪʘ 

ʨʦʟʢʨʠʪʪʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ ʥʝʩʝ ʧʽʜʚʠʱʝʥʫ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʪʦʤʫ, ʱʦ 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʛʘʟʦʥʘʬʪʦʚʦʜʦʧʨʦʷʚʠ (ɻʅɺʇ) ʪʘ ʚʽʜʢʨʠʪʽ 

ʬʦʥʪʘʥʠ (ɺʌ) [345,353]. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ɺ.ʅ ʏʫʚʽʣʦʚʘ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʾ ʟ ʚʠʢʠʜʦʤ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʾʜʫ ʧʨʠ ʙʫʨʽʥʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ ʦʮʽʥʶʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 9-10-4 ʩʚ. / ʨʽʢ [326].  

ɺ ʧʨʘʮʽ ʘʚʪʦʨʽʚ ɸ.ʇ. ʍʘʫʩʪʦʚʘ,  ʄ.ʄ. ʈʝʜʠʥʦʾ ʪʘ  ʇ.ʖ. ʉʠʣʘʝʚʦʾ ʩʝʨʝʜ 

ʧʨʠʯʠʥ ʘʚʘʨʽʡ ʟ ʚʽʜʢʨʠʪʠʤʠ ʥʘʬʪʦʚʠʤʠ ʽ ʛʘʟʦʚʠʤʠ ʬʦʥʪʘʥʘʤʠ ʙʣʠʟʴʢʦ 53% 

ʘʚʘʨʽʡ ʥʘ ʩʚʝʨʜʣʦʚʠʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʽ ʥʝʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʜʦ 

ʨʦʙʦʪʠ ʧʨʠʚʝʥʪʦʨʥʦʛʦ ʧʨʦʪʠʚʠʢʠʜʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʛʠʨʣʽ, 15% ʧʦʚ'ʷʟʘʥʦ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʽ ʥʝʧʨʘʮʝʟʜʘʪʥʽʩʪʶ ʟʚʦʨʦʪʥʠʭ ʢʣʘʧʘʥʽʚ ʜʣʷ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ, ʙʽʣʴʰʝ 

8% - ʟʽ ʟʥʦʩʦʤ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʽʮʥʽʩʪʶ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ [312]. 

ʆʢʨʝʤʽ ʨʦʜʦʚʠʱʘ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʘʛʨʝʩʠʚʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʩʽʨʢʦʚʦʜʝʥʴ, 

ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ), ʩʫʤʽʰ ʷʢʠʭ ʻ ʥʝʙʝʟʧʝʯʥʦʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʘʩʝʣʝʥʥʷ ʪʘ 
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ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʨʠʟʠʢʽʚ ʧʨʠʩʫʪʥʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʩʚʝʨʜʣʦʚʠʥ, ʦʩʢʽʣʴʢʠ ʚ ʪʘʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠʰʚʠʜʰʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʢʦʨʦʟʽʾ. 

ʊʘʢʦʞ, ʜʣʷ ʚʩʽʭ ʩʚʝʨʜʣʦʚʠʥ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʾʭ ʩʪʘʨʽʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʩʫʮʽʣʴʥʦʩʪʽ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʟʘ ʢʦʣʦʥʘʤʠ [312]. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʩʠʪʫʘʮʽʡ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡ ʪʘ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʤʦʞʣʠʚʦ ʙʝʟ 

ʦʮʽʥʢʠ ʯʠʥʥʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ. ʊʦʤʫ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ 

ɻʅɺʇ ʪʘ ɺʌ ʥʘ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʷʢʽ ʧʝʨʝʙʫʚʘʣʠ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʘ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʂʫʟʴʤʝʥʢʦ ɺ. ɸ. [194]. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ 

100 ʩʚʝʨʜʣʦʚʠʥ. ɿʛʨʫʧʦʚʘʥʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ (ʪʘʙʣ. 2.5), ʱʦ ʧʝʨʝʜʫʚʘʣʠ 

ʚʠʥʠʢʥʝʥʥʶ ʘʚʘʨʽʡ ʪʘ ʟʛʽʜʥʦ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʤʦʛʣʠ ʩʪʘʪʠ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ 

ɻʅɺʇ ʪʘ ɺʌ. ʏʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʩʫʢʫʧʥʽʩʪʴ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʜʥʽʡ 

ʩʚʝʨʜʣʦʚʠʥʽ, ʩʝʨʝʜ ʷʢʠʭ ʢʣʶʯʦʚʠʤ, ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʚʠʷʚʣʷʚʩʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ (ʣʶʜʩʴʢʠʡ) ʬʘʢʪʦʨ. ʊʦʤʫ ʥʘʚʝʜʝʥʽ ʚʽʜʩʦʪʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʮʶ ʢʘʨʪʠʥʫ: ʩʫʤʘ ʯʘʩʪʦʢ ʬʘʢʪʦʨʽʚ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʝʨʝʚʠʱʫʻ 100%.  

ʆʩʥʦʚʥʝ ʯʠʩʣʦ ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱʘʭ. 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʧʦʨʫʜʞʝʥʥʷ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʽʤʦʚʽʨʥʦʶ 

ʥʝʜʦʦʮʽʥʢʦʶ ʥʝʙʝʟʧʝʢ, ʱʦ ʤʦʞʫʪʴ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ. ʇʨʠʩʫʪʥʷ, 

ʪʘʢʦʞ, ʽ ʘʜʘʧʪʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʽ ʪʝʭʥʽʢʠ ʨʦʟʙʫʨʶʚʘʥʥʷ ʥʘʬʪʦʚʠʭ ʨʦʜʦʚʠʱ ʥʘ 

ʛʘʟʦʚʽ. ʌʦʥʪʘʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʨʦʟʢʨʠʪʪʷʤ ʥʠʞʯʠʭ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ ʙʝʟ ʧʝʨʝʢʨʠʪʪʷ ʚʝʨʭʥʽʭ, ʦʩʦʙʣʠʚʦ ʟ ʘʥʦʤʘʣʴʥʦ ʚʠʩʦʢʠʤ ʧʣʘʩʪʦʚʠʤ 

ʪʠʩʢʦʤ. ʊʘʢʦʞ ʥʘʡʚʠʱʘ ʯʘʩʪʦʪʘ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʦʛʦ ʬʦʥʪʘʥʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʨʦʟʚʽʜʫʚʘʣʴʥʦʤʫ ʙʫʨʽʥʥʽ. 

ɺ ʪʘʙʣʠʮʽ ʤʦʞʥʘ ʟʘʫʚʘʞʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ: ʟʘʩʪʘʨʽʣʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ; ʥʝʩʚʦʻʯʘʩʥʘ ʟʘʤʽʥʘ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʚʽʜʧʨʘʮʶʚʘʣʦ ʩʚʦʾ ʪʝʨʤʽʥʠ; 

ʥʝ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʤʽʩʮʴ ʘʚʘʨʽʾ ʚ 

ʜʞʝʨʝʣʘʭ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʙʫʣʦ ʚʢʘʟʘʥʦ ʮʠʭ ʬʘʢʪʦʨʽʚ, ʦʜʥʘʢ ʜʣʷ ʩʧʝʮʠʬʽʢʠ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʩʧʨʘʮʶʚʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʛʦʩʪʨʦʶ ʧʨʦʙʣʝʤʦʶ. 
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ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʘʣʦ ʩʚʽʡ 

ʨʦʙʦʯʠʡ ʨʝʩʫʨʩ ʧʨʠʩʫʪʥʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʝʪʘʧʘʭ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʡ ʥʘ 

ʩʚʝʨʜʣʦʚʠʥʘʭ, ʱʦ ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʟʘʢʠʥʫʪʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ), ʷʢʽ ʯʘʩʪʦ 

ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟ ʢʦʥʪʨʦʣʶ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. ʊʘʢʠʡ ʩʪʘʥ ʩʧʨʘʚ ʬʦʨʤʫʻ 

ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ɻʅɺʇ ʪʘ ɺʌ. ɺ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʉ.ɸ.ʍʣʫʜʝʥʸʚʘ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ, ʜʝ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʩʧʨʘʮʶʚʘʥʥʷ ʫʩʪʘʪʢʫʚʘʥʥʷ: ʪʝʤʧʝʨʘʪʫʨʘ, ʪʠʩʢ, ʤʘʪʝʨʽʘʣʴʥʝ ʚʠʢʦʥʘʥʥʷ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘʛʨʝʛʘʪʥʠʡ ʩʪʘʥ ʩʝʨʝʜʦʚʠʱʘ [315].  

 

ʊʘʙʣʠʮʷ 2.5 - ʌʘʢʪʦʨʠ ʚʠʥʠʢʥʝʥʥʷ ʛʘʟʦʥʘʬʪʦʚʦʜʦʧʨʦʷʚʽʚ ʪʘ ʘʚʘʨʽʡʥʠʭ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʬʦʥʪʘʥʽʚ 
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ʇʦʤʠʣʢʠ ʚ 

ʨʦʟʨʘʭʫʥʢʘʭ 

ʧʘʨʘʤʝʪʨʽʚ 

ʦʙʣʘʜʥʘʥʥʷ 

ʅʝʪʦʯʥʦʩʪʽ ʘʙʦ 

ʧʦʤʠʣʢʠ ʥʘ ʝʪʘʧʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚ 

ʭʦʜʽ ʩʧʦʨʫʜʞʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥ 

5 ʂʚʘʣʽʬʽʢʘʮʽʷ, 

ʜʠʩʮʠʧʣʽʥʘ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴ- 

ʥʽʩʪʴ 

ʅʝʚʯʘʩʥʽ 

ʨʽʰʝʥʥʷ ʪʘ ʜʽʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦ

ʛʦ ʧʝʨʩʦʥʘʣʫ 

ɺʽʜʩʫʪʥʽʩʪʴ 

ʯʽʪʢʠʭ ʜʽʡ ʧʨʠ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʷʭ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ 

ʦʩʽʙ 

20 ʂʚʘʣʽʬʽʢʘʮʽʷ, 

ʜʠʩʮʠʧʣʽʥʘ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʽʩʪʴ 

ɹʝʟʚʽʜʧʦʚʽʜʘʣ

ʴʥʽʩʪʴ, 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʢʦʥʪʨʦʣʶ 

ʇʦʨʫʰʝʥʥʷ 

ʪʨʫʜʦʚʦʾ ʽ 

ʪʝʭʥʽʯʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ, 

ʥʝʜʙʘʣʽʩʪʴ, 

ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

40 ʂʚʘʣʽʬʽʢʘʮʽʷ, 

ʜʠʩʮʠʧʣʽʥʘ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʽʩʪʴ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.5 
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ʅʝʚʽʜʧʦʚʽʜʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ

ʠ ʙʫʨʦʚʦʛʦ 

ʨʦʟʯʠʥʫ 

ʅʠʟʴʢʘ ʛʫʩʪʠʥʘ 

(ʧʠʪʦʤʘ ʚʘʛʘ) 

ʙʫʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, 

ʧʨʦʤʠʚʢʘ ʚʦʜʦʶ 

10 ɺʽʜʧʦʚʽʜʘʣʴ-

ʥʽʩʪʴ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙ

ʫʚʥʦʾ ʢʦʤʧʘʥʽʾ 

ʉʧʫʩʢʦ-

ʧʽʜʽʡʤʘʣʴʥʽ 

ʦʧʝʨʘʮʽʾ 

ʅʝʜʦʣʠʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʠ 

ʧʽʜʡʦʤʽ ʙʫʨʦʚʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, 

ʧʦʨʰʥʶʚʘʥʥʷ 

20 ʂʚʘʣʽʬʽʢʘʮʽʷ, 

ʧʨʘʢʪʠʯʥʠʡ 

ʜʦʩʚʽʜ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʅʝʜʦʩʪʘʪʥʻ 

ʧʨʦʤʠʚʘʥʥʷ 

ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʨʦʤʠʚʘʥʥʷ 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʤʫ 

ʧʨʦʤʠʚʘʥʥʽ ʟʛʽʜʥʦ 

ʚʠʤʦʛ ʚʦʥʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʥʝʜʦʩʪʘʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʘʙʦ ʙʫʣʘ 

ʚʽʜʩʫʪʥʷ  

8 ʂʚʘʣʽʬʽʢʘʮʽʷ, 

ʧʨʘʢʪʠʯʥʠʡ 

ʜʦʩʚʽʜ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʇʨʦʩʪʽʡ  ʆʯʽʢʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ 

ʪʦʱʦ 

18 ɺʽʜʧʦʚʽʜʘʣʴ-

ʥʽʩʪʴ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙ

ʫʚʥʦʾ ʢʦʤʧʘʥʽʾ 

5 

ʊ
ʝ
ʭ
ʥ
ʦ
ʛ
ʝ
ʥ
ʥ
ʽ

 /
 

ʉ
ʫ
ʙ
ô
ʻ
ʢ
ʪ
ʠ
ʚ
ʥ
ʽ
 
/
 
 

ʆ
ʙ
ô
ʻ
ʢ
ʪ
ʠ
ʚ
ʥ
ʽ

  ʊʝʭʥʦʛʝʥʥʽ 

ʟʘʣʝʞʽ, 

ʤʽʞʧʣʘʩʪʦʚʽ 

ʧʝʨʝʪʦʢʠ, 

ʨʦʟʨʠʚ ʧʣʘʩʪʘ 

ʌʘʢʪʦʨʠ, ʱʦ 

ʩʧʨʠʯʠʥʝʥʽ 

ʜʽʷʣʴʥʽʩʪʶ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚ

ʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

14 ɺʽʜʧʦʚʽʜʘʣʴ-

ʥʽʩʪʴ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙ

ʫʚʥʦʾ ʢʦʤʧʘʥʽʾ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.5 

 

 ̄

 

ʌʘʢʪʦʨʠ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʬʘʢʪʦʨʫ 

ʏʘʩʪʢʘ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ, % 

 

ʇʨʠʤʽʪʢʘ 

6 

ɻ
ʝ
ʦ
ʣ
ʦ
ʛ
ʽ
ʯ
ʥ
ʽ
 
/
 

ʆ
ʙ
ô
ʻ
ʢ
ʪ
ʠ
ʚ
ʥ
ʽ

 ʇʽʜʚʠʱʝʥʽ 

ʧʣʘʩʪʦʚʽ 

ʪʠʩʢʠ, 

ʧʦʛʣʠʥʘʥʥʷ 

 

ʆʩʦʙʣʠʚʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʨʽʜ ʪʘ 

ʥʝʦʯʽʢʫʚʘʥʽ 

(ʥʝʩʧʨʦʛʥʦʟʦʚʘʥʽ) 

ʧʣʘʩʪʦʚʽ ʪʠʩʢʠ 

23 ʉʢʣʘʜʥʦ 

ʧʨʦʛʥʦʟʦʚʘʥʦ 

7 

ɸ
ʚ
ʘ
ʨ
ʽ
ʡ
ʥ
ʽ
 
/
 

ʉ
ʫ
ʙ
ô
ʻ
ʢ
ʪ
ʠ
ʚ
ʥ
ʽ

 ɸʚʘʨʽʾ, ʱʦ 

ʧʨʠʟʚʝʣʠ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ 

ɻʅɺʇ ʘʙʦ ɺʌ 

ʈʝʤʦʥʪ 

ʦʙʣʘʜʥʘʥʥʷ, 

ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʠʭʦʧʣʝʥʴ 

ʙʫʨʠʣʴʥʦʾ ʢʦʣʦʥʠ 

ʪʦʱʦ 

13 ʂʚʘʣʽʬʽʢʘʮʽʷ, 

ʧʨʘʢʪʠʯʥʠʡ 

ʜʦʩʚʽʜ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʘʚʘʨʽʡʥʠʭ ɻʅɺʇ ʪʘ 

ɺʌ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʥʝʜʙʘʣʽʩʪʴ ʽ ʥʝʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ, ʱʦ 

ʧʦʯʠʥʘʻʪʴʩʷ ʱʝ ʥʘ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʜʣʷ ʙʫʨʽʥʥʷ, ʪʦʙʪʦ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʨʦʙʽʪ ʥʘ ʙʫʨʦʚʽʡ ʧʣʦʱʘʜʮʽ, ʥʝ ʛʦʚʦʨʷʯʠ ʚʞʝ 

ʧʨʦ ʩʘʤ ʧʨʦʮʝʩ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʆʩʥʦʚʥʽ ʚʠʜʠ ʥʝʙʝʟʧʝʢʠ. ɿʛʽʜʥʦ [129] ʘʚʘʨʽʷ - ʮʝ ʥʝʙʝʟʧʝʯʥʘ ʪʝʭʥʦʛʝʥʥʘ 

ʧʦʜʽʷ, ʱʦ ʩʪʚʦʨʶʻ ʥʘ ʦʙ'ʻʢʪʽ, ʚʠʟʥʘʯʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʘʙʦ ʘʢʚʘʪʦʨʽʾ ʟʘʛʨʦʟʫ ʞʠʪʪʶ ʽ 

ʟʜʦʨʦʚ'ʶ ʣʶʜʝʡ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʦʨʫʰʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʘʙʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ 

ʪʘʢʦʞ ʜʦ ʥʘʥʝʩʝʥʥʷ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ɹʫʜʴ-ʷʢʘ 

ʘʚʘʨʽʷ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʘʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʪʘ ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʩʘʤʦʾ ʙʫʨʦʚʦʾ 

ʚʝʞʽ ʪʘ ʧʨʠʣʝʛʣʠʭ ʙʫʜʽʚʝʣʴ. 

ɺʠʥʠʢʥʝʥʥʷ ɻʅɺʇ ʪʘ ɺʌ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʚʠʢʠʜʦʤ 

ʚʝʣʠʢʠʭ ʤʘʩ ʬʣʶʾʜʫ ʚ ʜʦʚʢʽʣʣʷ ʽ ʚʠʥʠʢʘʻ ʟʘʙʨʫʜʥʝʥʥʷ ʛʨʫʥʪʽʚ, ʧʽʜʟʝʤʥʠʭ ʽ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ, ʘʪʤʦʩʬʝʨʠ, ʟʥʠʱʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ (ʪʘʙʣ. 2.6). ʋ ʧʝʨʽʦʜ 

ʙʫʜʽʚʥʠʮʪʚʘ ʛʘʟʦʚʠʭ ʽ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʝʙʝʟʧʝʢʘ ʚʠʜʽʣʝʥʥʷ 

ʩʽʨʢʦʚʦʜʥʶ ʚ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʽ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ ʧʨʠ 
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ʨʦʟʢʨʠʪʪʽ ʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʩʪʽʚ ʽ ʧʦʜʘʣʴʰʠʭ ʦʧʝʨʘʮʽʷʭ ʥʘ ʛʠʨʣʽ ʩʚʝʨʜʣʦʚʠʥʠ 

[326].  

ʊʘʙʣʠʮʷ 2.6 ï ɺʧʣʠʚʠ ɻʅʌʇ ʪʘ ɺʌ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ˉ 

ʧ/ʧ 

ʉʝʨʝʜʦʚʠʱʝ 

ʚʧʣʠʚʫ 

ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ ʅʘʩʣʽʜʢʠ ʚʧʣʠʚʫ 

1 ɸʪʤʦʩʬʝʨʘ ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ʉʆ2, ʉʆ, ʩʘʞʘ, NOʭ, CnHm, 

H2S, SO2, ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ 

ʪʦʱʦ  

ʇʽʜʚʠʱʝʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ 

ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʧʨʠʩʫʪʥʽ 

ʚʠʧʘʜʢʠ ʛʠʙʝʣʽ ʥʘʩʝʣʝʥʥʷ 

ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ, 

ʫʪʚʦʨʝʥʥʷ ʢʠʩʣʦʪʥʠʭ ʜʦʱʽʚ, 

ʧʦʰʠʨʝʥʥʷ ʥʘ ʟʥʘʯʥʽ 

ʪʝʨʠʪʦʨʽʾ ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ʟ 

ʧʦʜʘʣʴʰʠʤ ʾʭ ʦʩʽʜʘʥʥʷʤ  

2 ɻʽʜʨʦʩʬʝʨʘ ʇʦʪʨʘʧʣʷʥʥʷ ʫ ʚʦʜʦʡʤʠ ʪʘ 

ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʥʘʬʪʠ 

ʪʘ ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ 

ʧʣʘʩʪʦʚʠʭ ʚʦʜ 

ʅʝʧʨʠʜʘʪʥʽʩʪʴ ʚʦʜʠ ʜʣʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ 

ʧʦʙʫʪʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʛʠʙʝʣʴ ʨʽʯʢʦʚʠʭ ʪʚʘʨʠʥ, 

ʨʠʙʠ ʪʘ ʨʦʩʣʠʥʥʦʩʪʽ 

3 ʇʝʜʦʩʬʝʨʘ ʇʦʪʨʘʧʣʷʥʥʷ ʥʘ ʛʨʫʥʪʦʚʠʡ 

ʧʦʢʨʠʚ ʥʘʬʪʠ ʪʘ 

ʚʠʩʦʢʦʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ 

ʧʣʘʩʪʦʚʠʭ ʚʦʜ 

ʅʝʧʨʠʜʘʪʥʽʩʪʴ ʪʝʨʠʪʦʨʽʡ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʦʧʫʩʪʝʣʶʚʘʥʥʷ ʟʥʘʯʥʠʭ 

ʧʣʦʱ 

4 ɹʽʦʪʘ ʅʘʜʭʦʜʞʝʥʥʷ 

ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ʚ 

ʩʝʨʝʜʦʚʠʱʝ ʽʩʥʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ 

ʊʦʢʩʠʯʥʽ ʝʬʝʢʪʠ ʥʘ ʨʽʟʥʠʭ 

ʪʨʦʬʽʯʥʠʭ ʨʽʚʥʷʭ.  

5 ɻʝʦʣʦʛʽʯʥʝ ɺʠʥʠʢʥʝʥʥʷ ʢʘʨʩʪʦʚʠʭ ʪʘ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʥʘ ʧʣʘʩʪ, 

ʫʪʚʦʨʝʥʥʷʤ ʧʫʩʪʦʪ, ʚʦʨʦʥʦʢ 

ʧʨʦʩʽʜʘʥʥʷ, ʷʢʽ ʘʢʪʠʚʽʟʫʶʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʟʝʤʣʝʪʨʫʩʽʚ 

ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ 

ʦʩʽʜʘʥʥʷʤ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ 

ɺʪʨʘʪʘ ʛʝʨʤʝʪʠʯʥʦʩʪʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ, 

ʨʫʡʥʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʙʫʜʽʚʝʣʴ ʪʘ 

ʪʝʭʥʦʛʝʥʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ 

ʩʧʦʨʫʜ (ʥʘʧʨʠʢʣʘʜ ɸɽʉ) 

 

ɺʽʜʢʨʠʪʠʡ ʬʦʥʪʘʥ ʥʘ ʛʘʟʦʚʽʡ ʩʚʝʨʜʣʦʚʠʥʽ ʤʦʞʝ ʙʫʪʠ ʧʘʣʘʶʯʠʡ ʽ ʥʝ 

ʧʘʣʘʶʯʠʡ. ʇʨʠʩʫʪʥʽ ʜʘʥʽ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʦʩʘʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʛʦʨʽʥʥʽ ʛʘʟʽʚ: NO2, SO2 ï ʚʽʜʧʦʚʽʜʥʦ 6-

7 ʜʥʽʚ; CO2 ʪʘ CO ï ʙʽʣʴʰʝ ʨʦʢʫ. ʇʨʠ ʩʧʘʣʶʚʘʥʥʽ ʛʘʟʫ ʟ ʚʤʽʩʪʦʤ ʩʽʨʢʦʚʦʜʥʶ ʚ 
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ʘʪʤʦʩʬʝʨʽ ʫʪʚʦʨʶʶʪʴʩʷ ʘʝʨʦʟʦʣʽ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ ʽ ʩʽʨʯʘʥʦʢʠʩʣʦʛʦ ʘʤʦʥʽʶ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʽʡ ʢʽʣʴʢʘ ʨʘʟʽʚ ʜʦʚʰʝ, ʥʽʞ ʛʘʟʠ ʽ ʻ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʢʠʩʣʦʪʥʠʭ ʜʦʱʽʚ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʤʘʩʰʪʘʙʥʦʩʪʽ ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʚʧʣʠʚʫ ʚʘʨʪʦ ʥʘʚʝʩʪʠ ʮʠʪʘʪʠ ʟ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʴ [194]: çɺʠʩʦʪʘ ʬʦʥʪʘʥʘ ʥʘʜ 

ʩʚʝʨʜʣʦʚʠʥʦʶ ʜʦʩʷʛʘʣʘ 180ʤ. ɺ ʧʨʦʮʝʩʽ ʟʛʦʨʘʥʥʷ ʥʘʬʪʠ ʽ ʛʘʟʫ ʫʪʚʦʨʠʣʠʩʴ ʽ 

ʨʦʟʩʽʶʚʘʣʠʩʷ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʜʦ 3000 ʪʦʥ ʩʽʨʯʘʥʠʭ ʩʧʦʣʫʢ ʚ ʜʦʙʫéè. 

ʉʘʤ ʧʨʦʮʝʩ ʣʽʢʚʽʜʘʮʽʾ ɺʌ ʥʝʩʝ ʚ ʩʦʙʽ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʧʨʠʣʝʛʣʠʭ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ, ʘ ʟʦʢʨʝʤʘ ʜʣʷ ʧʨʘʮʶʶʯʠʭ ʣʽʢʚʽʜʘʪʦʨʽʚ ʬʦʥʪʘʥʫ: ʪʝʧʣʦʚʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʟʚʫʢʦʚʠʡ ʪʠʩʢ, ʤʦʞʣʠʚʽ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʪʦʢʩʠʯʥʠʭ ʛʘʟʽʚ, ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʝ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʪʦʱʦ.  

ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʩʝʩʪʦʨʦʥʥʽʡ ʥʝʛʘʪʠʚʥʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ɻʅɺʇ ʪʘ ɺʌ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ 

ʟʙʠʪʢʘʤʠ ʪʘ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʴʥʦ ʦʮʽʥʠʪʠ ʥʘʩʣʽʜʢʠ ʪʘʢʠʭ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʊʦʤʫ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʤʦʤʝʥʪʦʤ ʚ ʧʦʜʦʣʘʥʥʽ 

ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ ʪʘʢʦʛʦ ʪʠʧʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ ʱʝ ʥʘ ʝʪʘʧʘʭ 

ʧʨʦʝʢʪʫʚʘʥʥʷ.  

 

2.3 ɺʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʨʠʟʠʢʘʤʠ  

2.3.1 ʄʦʥʽʪʦʨʠʥʛʦʚʘ ʦʮʽʥʢʘ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ 

 

ɺʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʥʘʬʪʦʛʘʟʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʻ ʚʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ ʟ 

ʝʢʦʣʦʛʽʯʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʪʘ ʽʥʰʠʤʠ ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɯʥʪʝʛʨʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʛʘʣʫʟʝʚʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʜʦʟʚʦʣʠʪʴ 

ʩʬʦʨʤʫʚʘʪʠ ʧʽʜʛʨʫʥʪʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾʾ ʾʾ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʻ ʨʷʜ ʥʝ 

ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʙʦ ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʢʦʤʧʘʥʽʡ, ʘ ʟʦʢʨʝʤʘ ʧʦ ʛʘʣʫʟʷʭ. 
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ɼʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʽʷʭ, ʘ ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʘʥʥʷ 

ʧʦʚʠʥʝʥ ʤʘʪʠ ʩʠʩʪʝʤʫ ʽʥʜʠʢʘʪʦʨʽʚ (ʪʘʙʣ. 2.7).  

ʊʘʙʣʠʮʷ 2.7 ï ʋʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʦʙô̒ ʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ 

ʇʨʠʥʮʠʧʠ ʝʢʦʧʦʣʽʪʠʢʠ ʐʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ɯʥʜʠʢʘʪʦʨʠ 

 

ɼʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ 

ʟʘʢʦʥʦʜʘʚʯʠʭ 

ʥʦʨʤʘʪʠʚʥʦ ʧʨʘʚʦʚʠʭ 

ʘʢʪʽʚ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʾ 

ʇʣʘʥʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʟʘʭʦʜʽʚ, ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʪʘ 

ʢʦʥʪʨʦʣʴ 

ʆɺɼ, ʧʘʩʧʦʨʪʠ 

ʩʚʝʨʜʣʦʚʠʥ, 

ʽʥʚʝʥʪʝʨʝʟʘʮʽʡʥʽ ʪʘ 

ʩʪʘʪʠʩʪʠʯʥʽ ʟʚʽʪʠ, 

ʜʦʢʫʤʝʥʪʘʮʽʷ ʱʦʜʦ 

ʩʧʣʘʪʠ ʧʦʜʘʪʢʽʚ ʟʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʦʱʦ 

ʉʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ 

ʚʠʤʦʛʘʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ISO 

14001:2015 

 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ 

ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ISO 

14001:2015 

ɼʦʢʫʤʝʥʪʘʮʽʷ  ʟ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ɽʢʦʝʬʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ʆʮʽʥʢʘ ʪʘ ʚʠʙʽʨ 

ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦ-

ʜʨʫʞʥʴʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

 

ʇʦʢʘʟʥʠʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʭʽʜʥʠʭ (ʤʘʪʝʨʽʘʣʴʥʠʭ, 

ʝʥʝʨʛʝʪʠʯʥʠʭ) ʪʘ 

ʚʠʭʽʜʥʠʭ (ʚʠʢʠʜʠ, ʩʢʠʜʠ, 

ʚʽʜʭʦʜʠ ʪʦʱʦ) ʧʦʪʦʢʽʚ 

ɺʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʧʽʜ ʯʘʩ 

ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʟʜʽʡʩʥʝʥʥʷ ʟʘʢʫʧʽʚʝʣʴ 

ʪʝʭʥʦʣʦʛʽʡ, ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ ʪʘ ʧʦʩʣʫʛ 

ɺʠʙʽʨ ʝʢʦʣʦʛʽʯʥʦ 

ʜʦʩʢʦʥʘʣʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʅʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʤʘʨʢʫʚʘʥʥʷ ʥʘ ʦʜʠʥʠʮʷʭ 

ʫʩʪʘʪʢʫʚʘʥʥʷ  

ʇʦʧʝʨʝʜʞʝʥʥʷ ʪʘ 

ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʠʟʠʢ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʈʦʟʨʦʙʣʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʧʝʨʘʪʠʚʥʦʾ ʦʮʽʥʢʠ 

ʩʦʮʽʘʣʴʥʦʛʦ, 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʪʝʭʥʽʯʥʦʛʦ ʨʠʟʠʢʽʚ ʜʦ ʪʘ 

ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ 

 

ɿʚʽʪʠ, ʧʨʦʛʥʦʟʥʽ ʤʦʜʝʣʽ 

ʪʘ ʦʮʽʥʢʠ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʨʦʟʨʦʙʣʝʥʽ ʽʥʩʪʨʫʢʮʽʾ 

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ.  
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.7 

ʇʨʠʥʮʠʧʠ ʝʢʦʧʦʣʽʪʠʢʠ ʐʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ɯʥʜʠʢʘʪʦʨʠ 

 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ 

ʇʨʦʚʝʜʝʥʥʷ ʜʣʷ 

ʧʝʨʩʦʥʘʣʫ ʪʨʝʥʽʥʛʽʚ ʪʘ 

ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ.  

ʂʽʣʴʢʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ 

ʪʨʝʥʽʥʛʽʚ, ʢʽʣʴʢʽʩʪʴ 

ʫʯʘʩʥʠʢʽʚ, ʪʝʩʪʫʚʘʥʥʷ 

ɼʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚôʷʟʘʥʫ 

ʽʟ ʚʧʣʠʚʦʤ ʥʘ ʜʦʚʢʽʣʣʷ 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʚ ɿʄɯ, ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʘʡʪʘʭ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʾʾ ʚʧʣʠʚʫ 

ʥʘ ʜʦʚʢʽʣʣʷ  

ʂʽʣʴʢʽʩʪʴ ʚʽʜʚʽʜʫʚʘʥʴ 

ʝʣʝʢʪʨʦʥʥʦʾ ʩʪʦʨʽʥʢʠ 

 

ʂʦʤʧʣʝʢʩʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʧʣʘʥʫʶʪʴʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʮʽʥʦʢ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʣʘʥʦʚʘʥʦʾ ʯʠ ʫʞʝ ʧʨʦʚʘʜʞʫʚʘʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʜʝ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

(ɻɼʂ) ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʩʥʫʶʯʽ ʤʝʪʨʠʢʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʨʽʚʥʷ ʚʧʣʠʚʫ ʥʝ ʻ ʜʦʩʢʦʥʘʣʠʤʠ. ɼʣʷ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʧʽʜ ʯʘʩ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ɻɼʂ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʜʣʷ 

ʦʙʤʝʞʝʥʦʛʦ ʢʦʣʘ ʨʝʯʦʚʠʥ, ʢʨʽʤ ʪʦʛʦ ɻɼʂ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʦʢʨʝʤʦʾ 

ʨʝʯʦʚʠʥʠ, ʘ ʚ ʧʨʠʨʦʜʽ ʽʩʥʫʻ ʢʦʤʧʣʝʢʩ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ɼʽʷ ʚʩʽʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʞʠʚʽ ʩʠʩʪʝʤʠ ʥʝ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʩʪʦʾ ʩʫʤʠ - ʮʽ ʢʦʤʧʦʥʝʥʪʠ 

ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʽ ʟ ʨʝʯʦʚʠʥʘʤʠ ʚʞʝ ʧʨʠʩʫʪʥʽʤʠ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʥʘ ʤʦʤʝʥʪ ʟʘʙʨʫʜʥʝʥʥʷ, ʫʪʚʦʨʶʶʯʠ ʧʨʦʜʫʢʪʠ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ 

ʪʦʢʩʠʯʥʽʩʪʶ, ʘʙʦ, ʥʘʚʧʘʢʠ, ʥʝʡʪʨʘʣʽʟʫʶʯʠ ʦʜʠʥ ʦʜʥʦʛʦ. ʂʨʽʤ ʮʴʦʛʦ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʠʡ ʢʫʤʫʣʷʪʠʚʥʠʡ ʝʬʝʢʪ. ʊʦʤʫ, ʦʨʽʻʥʪʘʮʽʷ ʦʮʽʥʦʢ ʽ ʧʨʦʛʥʦʟʽʚ 

ʪʽʣʴʢʠ ʥʘ ɻɼʂ ʜʦʩʠʪʴ ʥʝʙʝʟʧʝʯʥʘ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʪʽʣʴʢʠ ʪʠʤʯʘʩʦʚʦ 

[283]. ʊʘʢ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦ ʟʘʭʠʩʥʦʾ ʟʦʥʠ (ʉɿɿ) ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ɻɼʂ [72]. ɹʫʨʦʚʠʡ ʤʘʡʜʘʥʯʠʢ ʟʽ ʚʩʽʤʘ ʩʧʦʨʫʜʘʤʠ 

ʟʛʽʜʥʦ ʟ ʩʘʥʽʪʘʨʥʠʤʠ ʥʦʨʤʘʤʠ ʥʘʣʝʞʠʪʴ ʜʦ ʦʙôʻʢʪʽ  ɯɯ - ɯɯɯ ʢʣʘʩʽʚ: (II ð ʉɿɿ 500 

ʤ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʫʨʦʚʦʛʦ ʚʝʨʩʪʘʪʫ ʟ ʜʠʟʝʣʴʥʠʤ ʧʨʠʚʦʜʦʤ, III ð ʉɿɿ 300 ʤ - 

ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ). ʊʦʤʫ, ʥʝʦʙʭʽʜʥʦ ʟʘʣʫʯʘʪʠ ʽʥʰʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ 

ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚʷʟʘʥʘ ʟ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʦʤ (ʥʘʧʨʠʢʣʘʜ, ʬʽʪʦʽʥʜʠʢʘʮʽʷ) [349, 347]. 



106 

 

  

ɺ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʘʞʣʠʚʠʤ ʻ ʩʚʽʜʦʤʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʾ ʧʨʘʮʽʚʥʠʢʽʚ ʚʩʽʭ ʨʽʚʥʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʘʧʝʨʽ. ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʻ 

ʜʦʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʠʭ ʟʤʽʥ, 

ʤʝʪʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʷʚʠʱʘʤ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ  ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ [308, 241]. 

ɼʦʩʪʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʧʣʠʚʠ ʥʘ ʜʦʚʢʽʣʣʷ ʜʽʷʣʴʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʥʘ ʜʘʥʠʡ ʯʘʩ ʟʨʦʩʪʘʻ. ʅʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ ʦʙʣʽʢʫ 

ʨʦʜʦʚʠʱ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʦ ʚ ʨʘʤʢʘʭ 

ʩʧʽʣʴʥʦʛʦ ʧʨʦʝʢʪʫ ʟ ɻʝʦʣʦʛʽʯʥʦʶ ʩʣʫʞʙʦʶ ʅʦʨʚʝʛʽʾ ʪʘ ɼʅɺʇ çɻʝʦʽʥʬʦʨʤ 

ʋʢʨʘʾʥʠè ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʨʦʟʨʦʙʢʠ 

ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ [226]. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʩʠʩʪʝʤʠ ʨʝʻʩʪʨʫ ʩʚʝʨʜʣʦʚʠʥ [274], ʷʢʠʡ ʚʠʷʚʠʚ ʦʢʨʝʤʽ ʥʝʜʦʣʽʢʠ ʙʘʟʠ ʜʘʥʠʭ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʦʢʨʝʤʠʤ ʧʘʨʘʤʝʪʨʦʤ ʤʦʞʝ ʥʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʤʽ ʢʽʣʴʢʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ ʟʘ, ʥʘʧʨʠʢʣʘʜ, ʢʦʨʠʩʥʠʤʠ ʢʦʧʘʣʠʥʘʤʠ. 

ʊʘʢʦʞ, ʥʝ ʚʩʽ ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚʥʝʩʝʥʦ ʚ ʨʝʻʩʪʨ, ʮʝ 

ʟʫʤʦʚʣʝʥʦ, ʪʠʤ ʱʦ ʦʙʣʽʢ ʧʦʯʘʚ ʚʝʩʪʠʩʷ ʪʽʣʴʢʠ ʟ 2005 ʨʦʢʫ. 

ʋ ʪʘʙʣʠʮʽ 2.8, ʜʣʷ ʧʨʠʢʣʘʜʫ, ʥʘʚʝʜʝʥʦ ʽʬʦʨʤʘʮʽʶ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ 

ʩʚʝʨʜʣʦʚʠʥ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʝʪʘʧʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʛʽʜʥʦ ʜʘʥʠʭ ɼʅɺʇ çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè. ɿʘʛʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʦ ʚʩʽʡ ʋʢʨʘʥʽ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʟʜʽʡʩʥʠʚʰʠ ʦʢʨʝʤʠʡ ʘʥʘʣʽʟ ʢʦʞʥʦʾ 

ʦʙʣʘʩʪʽ. ʊʝʭʥʽʯʥʦ ʜʘʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ ʥʝ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʠʡ ʧʝʨʝʛʣʷʜ 

ʙʽʣʴʰʝ 1000 ʩʚʝʨʜʣʦʚʠʥ. 

ʊʘʙʣʠʮʷ 2.8 ï ʆʙʣʽʢ ʩʚʝʨʜʣʦʚʠʥ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʟʛʽʜʥʦ ʜʘʥʠʭ ɼʅɺʇ 

çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè (ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʥʦʤ ʥʘ 17.03.2019) [274] 

ɹʫʜʽʚʥʠʮʪʚʦ ɽʢʩʧʣʫʘʪʘʮʽʷ 

(ʜʽʶʯʽ) 

ɽʢʩʧʣʫʘʪʘʮʽʷ 

ʙʝʟ ʜʽʾ 

ɿʘʢʦʥʩʝʨʚʦʚʘʥʽ ʃʽʢʚʽʜʦʚʘʥʽ 

ɹʦʛʦʨʦʜʯʘʥʩʴʢʠʡ ʨʘʡʦʥ 

0 119  8 2 40 

ɼʦʣʠʥʩʴʢʠʡ ʨʘʡʦʥ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.8 

ɹʫʜʽʚʥʠʮʪʚʦ ɽʢʩʧʣʫʘʪʘʮʽʷ 

(ʜʽʶʯʽ) 

ɽʢʩʧʣʫʘʪʘʮʽʷ 

ʙʝʟ ʜʽʾ 

ɿʘʢʦʥʩʝʨʚʦʚʘʥʽ ʃʽʢʚʽʜʦʚʘʥʽ 

0 291 54 30 97 

ʂʘʣʫʩʴʢʠʡ ʨʘʡʦʥ 

2 44 2 1 1 

ʂʦʣʦʤʠʡʩʴʢʠʡ ʨʘʡʦʥ 

0 22 2 0 3 

ʂʦʩʽʚʩʴʢʠʡ ʨʘʡʦʥ 

1 19 1 0 4 

ʅʘʜʚʽʨʥʷʥʩʴʢʠʡ ʨʘʡʦʥ 

2 357 1 0 85 

ʈʦʞʥʷʪʽʚʩʴʢʠʡ ʨʘʡʦʥ 

1 217 24 0 15 

 

 

ʈʠʩʫʥʦʢ 2.13 ï ʆʙʣʽʢ ʙʫʜʽʚʥʠʮʪʚʘ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ 

19.03.2019 ʟʛʽʜʥʦ ɼʅɺʇ çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè 

ʅʘ ʨʠʩʫʥʢʘʭ 2.13-2.16 ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʦʙʣʽʢʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʝʪʘʧʘʭ ʙʫʜʽʚʥʠʮʪʚʘ, ʝʢʩʧʣʫʘʪʘʮʽʾ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ ʜʽʾ, ʢʦʥʩʝʨʚʘʮʽʾ 

ʪʘ ʚʠʚʝʜʝʥʠʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ. 
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ʈʠʩʫʥʦʢ 2.14 ï ʆʙʣʽʢ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʘʙʦ ʥʘ ʝʪʘʧʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʟ ʜʽ ʾʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ 19.03.2019 ʟʛʽʜʥʦ ɼʅɺʇ 

çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè 

 

ʈʠʩʫʥʦʢ 2.15 ï ʆʙʣʽʢ ʟʘʢʦʥʩʝʨʚʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʩʪʘʥʦʤ 19.03.2019 ʟʛʽʜʥʦ ɼʅɺʇ çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè 

ɸʥʘʣʽʟ ʧʘʩʧʦʨʪʽʚ ʩʚʝʨʜʣʦʚʠʥ, ʦʢʨʝʤʽ ʟ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ ʃ, ʷʢʽ 

ʥʘʜʘʶʪʴʩʷ ʚʠʱʝʟʛʘʜʘʥʠʤ ʨʝʩʫʨʩʦʤ, ʧʦʢʘʟʘʚ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
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ʥʘʧʦʚʥʝʥʦʩʪʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʫʥʢʪʽʚ çɽʢʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚ ʨʝʛʽʦʥʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠè ʪʘ ʨʷʜʫ ʽʥʰʠʭ ʜʘʥʠʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚʠʩʚʽʪʣʝʥʥʷ ʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝ ʩʝʨʡʦʟʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ.  

 

ʈʠʩʫʥʦʢ 2.16 ï ʆʙʣʽʢ ʣʽʢʚʽʜʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ 

19.03.2019 ʟʛʽʜʥʦ ɼʅɺʇ çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè 

ʇʨʦʚʝʜʝʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚʢʘʟʫʻ 

ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʭʝʤ ʨʝʘʣʽʟʘʮʽʾ ʟʘʷʚʣʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʜʣʷ ʦʢʨʝʤʠʭ ʦʙô̒ ʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ.  

 

2.3.2 ɺʧʣʠʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ 

ʛʘʣʫʟʽ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

 

ɺʘʞʣʠʚʦʶ ʛʨʫʧʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙôʻʢʪʫ (ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʘ ʩʚʝʨʜʣʦʚʠʥʘ) ʻ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. ʇʨʦʮʝʩ ʩʧʦʨʫʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʷʢʠʭ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʘʚʘʨʽʡʥʦʾ ʨʦʙʦʪʠ. ɺʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 
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ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ: ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʦʩʪʽ (ʢʽʣʴʢʽʩʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʦʩʪʽ); ʦʟʥʘʢʘʤʠ ̫ ʢʦʩʪʽ (ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʷʢʽ  ʦʙôʻʜʥʘʥʽ ʚ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ [184]. ɼʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʝʢʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʥʘʩʪʫʧʥʽ:  

- ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ; 

- ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ; 

- ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʤʘʪʝʨʽʘʣʽʚ, ʧʘʣʠʚʘ ʡ 

ʝʥʝʨʛʽʾ; 

- ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ; 

- ʧʦʢʘʟʥʠʢʠ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʩʪʽ; 

- ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ; 

- ʧʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʠ. 

ɺʠʱʝʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ, ʷʢ ʧʨʷʤʠʡ ʚʧʣʠʚ, ʪʘʢ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ 

ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʘ ʡ ʽʥʰʠʭ ʥʝʙʘʞʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ. ɺ ɼʦʜʘʪʢʫ ʃ ʥʘʚʝʜʝʥʦ 

ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʝʬʝʢʪʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʩʧʦʨʫʜʞʝʥʽ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʮʽ ʧʦʥʷʪʪʷ ʨʦʟʛʣʷʜʘʪʠ ʚ 

ʢʦʤʧʣʝʢʩʽ.  

ʆʪʞʝ, ʧʦʰʫʢ ʚʨʽʚʥʦʚʘʞʝʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʦʪʨʠʤʘʥʥʷʤ ʧʨʠʙʫʪʢʫ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  ̒ ʦʜʥʠʤ ʟ ʚʠʨʽʰʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ 

ʫʩʧʽʰʥʦʾ ʝʢʦʣʦʛʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʮʽʣʦʤʫ ʩʚʽʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ 

ʚʠʢʣʠʢʽʚ, ʩʚʽʪʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʦʙʠʣʠ ʩʪʨʘʪʝʛʽʶ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʟ ʤʝʪʦʶ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʮʷʤ, ʱʦ ʨʝʩʫʨʩʦʦɦ ʘʜʥʝ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʷʤʦʚʘʥʝ 

ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ ʥʝ ʣʠʰʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʡ ʻ 

ʚʠʛʽʜʥʠʤ ʪʘ ʨʝʥʪʘʙʝʣʴʥʠʤ . 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʪʨʘʪʠ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʘʥʦ ʩʚʝʨʜʣʦʚʠʥʠ 

ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʚʝʜʝʥʠʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʻ 
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ʧʦʪʝʥʮʽʡʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʜʦʚʢʽʣʣʷ. ʅʘʬʪʦʛʘʟʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʚʠʚʝʜʝʥʽ 

ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʪʘʢ ʷʢ ʚʦʥʠ ʻ ʜʞʝʨʝʣʦʤ ʚʠʪʦʢʽʚ 

ʤʝʪʘʥʫ ï ʛʘʟʫ, ʱʦ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ ʥʘ ʧʣʘʥʝʪʽ, ʘ ʪʘʢʦʞ ʫ 

ʩʚʝʨʜʣʦʚʠʥʽ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ ʾʾ ʩʪʽʥʦʢ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʚʠʪʦʢʠ ʬʣʶʾʜʽʚ ʟ 

ʧʦʜʘʣʴʰʠʤ ʧʦʪʨʘʧʣʷʥʥʷʤ ʫ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ. ʅʘʫʢʦʚʮʽʚ ʟ ʇʝʥʩʽʣʴʚʘʥʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʷʢʽ ʚʠʚʯʘʣʠ ʟʘʢʠʥʫʪʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʝʤʽʩʽʷ ʤʝʪʘʥʫ 

ʚʽʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʩʢʣʘʜʘʻ 4-7% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʚʠʢʠʜʽʚ ʤʝʪʘʥʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʰʪʘʪʫ ʇʝʥʩʽʣʴʚʘʥʽʷ [34]. ʉʝʨʝʜʥʽ ʚʠʢʠʜʠ ʤʝʪʘʥʫ ʽʟ 

ʮʠʭ ʩʚʝʨʜʣʦʚʠʥ ʩʪʘʥʦʚʣʷʪʴ ʙʽʣʷ 0,27 ʢʛ/ʜʦʙʫ/ʩʚʝʨʜʣʦʚʠʥʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʝʪʘʧʦʤ ʜʣʷ ʦʮʽʥʢʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʚʠʷʚʣʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ [354]. ɿʘʚʝʨʰʘʣʴʥʠʡ ʝʪʘʧ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤʠ 

ʨʠʟʠʢʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʥʝʩʪʠ ʥʝʙʝʟʧʝʢʫ 

ʜʣʷ ʜʦʚʢʽʣʣʷ. ʅʘ ʧʽʟʥʽʭ ʪʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʦʙʣʘʜʥʘʥʥʷ ʥʘʬʪʦʚʠʭ ʪʘ ʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʜʽʡʥʝ, ʤʦʞʝ ʙʫʪʠ ʧʦʰʢʦʜʞʝʥʝ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʘʛʨʝʩʠʚʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʪʨʘʪʦʶ ʡʦʛʦ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿ ʯʘʩʦʤ ʫ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʫʪʴ ʨʫʡʥʫʚʘʪʠʩʷ ʮʝʤʝʥʪʥʽ ʤʽʩʪʢʠ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʨʦʟʽʷ ʛʠʨʣʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʩʘʤʦʾ ʢʦʣʦʥʠ, ʱʦ ʩʧʨʠʯʠʥʷʻ 

ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʶ ʩʚʝʨʜʣʦʚʠʥʠ. ʅʘʩʣʽʜʢʦʤ ʜʘʥʦʾ ʩʠʪʫʘʮʽʾ ʻ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʣʘʩʪʦʚʠʭ ʚʦʜ, ʛʨʫʥʪʽʚ ʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ.    

ɽʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʚʽʜ ʚʠʪʦʢʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʢʣʘʜʽʚ ʪʝʦʨʝʪʠʯʥʦ ʤʝʥʰ ʤʘʩʰʪʘʙʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʞʣʠʚʠʤʠ 

ʚʠʪʦʢʘʤʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʟʨʦʙʢʠ ʩʚʝʨʜʣʦʚʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʧʝʨʝʜʞʝʥʽ ʽ ʣʽʢʚʽʜʦʚʘʥʽ ʨʽʟʥʠʤʠ 

ʚʽʜʦʤʠʤʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤʠ ʟʘʭʦʜʘʤʠ, ʘ ʫ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʚʠʚʝʜʝʥʽ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʢʦʥʪʨʦʣʴ ʚʽʜʩʫʪʥʽʡ. 

ʉʝʡʩʤʽʯʥʽ ʨʫʭʠ ʤʦʞʫʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʫ 

ʩʚʝʨʜʣʦʚʠʥʫ ʽ ʩʧʨʦʚʦʢʫʚʘʪʠ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʚʠʢʠʜʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ. ɯʩʥʫʶʪʴ 

ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʠʩʫʪʥʽ ʨʝʘʣʴʥʽ ʬʘʢʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʛʣʠʙʠʥʥʠʭ 
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ʰʘʨʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʚʠʪʦʢʠ ʬʣʶʾʜʫ ʯʠ ʛʘʟʫ ʚ ʜʦʚʢʽʣʣʷ ʧʨʠ 

ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚ ʟʘʧʣʘʚʘʭ 

ʨʽʯʦʢ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʛʽʜʨʦʩʬʝʨʠ. 

ʉʚʝʨʜʣʦʚʠʥʠ, ʫ ʷʢʠʭ ʧʣʘʩʪʦʚʽ ʚʦʜʠ ʻ ʢʦʨʦʟʽʡʥʦ-ʘʢʪʠʚʥʠʤʠ, ʧʽʜʜʘʶʪʴʩʷ 

ʫʪʚʦʨʝʥʥʶ ʢʘʥʘʣʽʚ ʯʝʨʝʟ ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʠʪʦʢʠ ʚʫʛʣʝʚʦʜʥʽʚ. ɯʥʦʜʽ ʪʘʢʽ ʩʠʪʫʘʮʽʾ 

ʬʽʢʩʫʶʪʴʩʷ ʫ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʥʝ ʛʦʚʦʨʷʯʠ ʚʞʝ ʧʨʦ ʧʽʩʣʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. ʂʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʮʝʤʝʥʪʥʦʛʦ ʢʽʣʴʮʷ, ʧʨʠʟʥʘʯʝʥʦʛʦ 

ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʽʾ ʟʘʟʦʨʫ ʤʽʞ ʦʙʩʘʜʥʦʶ ʢʦʣʦʥʦʶ ʽ ʧʨʦʙʫʨʝʥʦʶ ʧʦʨʦʜʦʶ, ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ. ɿʘʟʥʘʯʝʥʽ 

çʩʧʨʠʷʪʣʠʚʽè ʫʤʦʚʠ ʜʣʷ ʧʨʦʷʚʫ ʚʠʪʦʢʽʚ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʯʘʩʪʠʤʠ ʛʨʠʬʦʥʘʤʠ, 

ʪʦʙʪʦ ʚʽʜʢʨʠʪʠʤʠ ʚʠʭʦʜʘʤʠ ʥʘʬʪʠ ʽ ʛʘʟʫ ʥʘ ʟʝʤʥʫ ʧʦʚʝʨʭʥʶ ʚ ʧʨʠʩʚʝʨʜʣʦʚʠʥʥʽʡ 

ʟʦʥʽ [77]. 

ɿʛʽʜʥʦ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʟʘʚʝʨʰʝʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʚʠʪʦʢʠ ʚʫʛʣʝʚʦʜʥʽʚ 

ʬʽʢʩʫʶʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. ʇʨʠʙʣʠʟʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʦʙʩʘʜʥʠʭ ʪʨʫʙ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

25 ʜʦ 30 ʨʦʢʽʚ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʜʘʥʦʛʦ ʪʝʨʤʽʥʫ ʪʨʫʙʠ ʯʝʨʝʟ ʟʥʦʰʝʥʽʩʪʴ ʽ ʢʦʨʦʟʽʶ 

ʧʦʚʠʥʥʽ ʧʽʜʣʷʛʘʪʠ ʚʽʜʥʦʚʣʝʥʥʶ ʘʙʦ ʣʽʢʚʽʜʘʮʽʾ (ʪʘʤʧʦʥʫʚʘʥʥʷ). ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 

ʧʨʦ  ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʦʯʽʢʫʚʘʥʽ ʪʝʨʤʽʥʠ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ ʟ 

ʤʦʤʝʥʪʫ ʦʙʩʪʝʞʝʥʥʷ ʜʦ ʛʨʘʥʠʯʥʦʛʦ ʢʦʨʦʟʽʡʥʦʛʦ ʟʥʦʩʫ (ʫ ʨʦʢʘʭ) [114]: 

                                   ʢ

ʨʩʜʦʧ
T

u

dd ..-
=D

,                                                               (2.15) 

ɼʝ ȹʊ ï ʛʨʘʥʠʯʥʠʡ ʢʦʨʦʟʽʡʥʠʡ ʟʥʦʩ; ŭʜʦʧ. ï ʜʦʧʫʩʪʠʤʠʡ ʢʦʨʦʟʽʡʥʠʡ ʟʥʦʩ;  

ŭʩ.ʨ. ï ʬʘʢʪʠʯʥʠʡ (ʚʠʤʽʨʷʥʠʡ) ʢʦʨʦʟʽʡʥʠʡ ʟʥʦʩ; ɡʢ ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ. 

ɿʥʘʶʯʠ ʛʨʘʥʠʯʥʠʡ ʢʦʨʦʟʽʡʥʠʡ ʟʥʦʩ, ʤʦʞʥʘ ʧʽʜʨʘʭʫʚʘʪʠ ʧʨʦʛʥʦʟʦʚʘʥʠʡ 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʦʤʝʥʪʫ ʚʚʝʜʝʥʥʷ ʡʦʛʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʜʦ 

ʛʨʘʥʠʯʥʦʛʦ ʢʦʨʦʟʽʡʥʦʛʦ ʟʥʦʩʫ 

                                    
ʊʊT ʨʩʇ D+= .. ,                                                           (2.16) 

ɼʝ ʊʇ -  ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ (ʚ ʨʦʢʘʭ); ʊʩ.ʨ. ï 

ʬʘʢʪʠʯʥʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ. 
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ʅʘ ʨʠʩ. 3 ʥʘʚʝʜʝʥʦ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʽ ʪʨʫʙʠ (ʅʂʊ), ʷʢʽ ʙʫʣʠ ʙʽʣʴʰʝ 

ʜʝʩʷʪʠ ʨʦʢʽʚ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʟ ʚʤʽʩʪʦʤ ʢʦʨʦʟʽʡʥʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʅʂʊ ʤʦʞʥʘ 

ʧʽʜʥʷʪʠ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʟʘʤʽʥʠʪʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʥʜʫʢʪʦʨʘ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʢʦʣʦʥ, ʷʢʽ ʟʘʮʝʤʝʥʪʦʚʘʥʽ ʫ ʩʚʝʨʜʣʦʚʠʥʽ. ʋ ʟʘʥʝʜʙʘʥʠʭ, ʚʠʚʝʜʝʥʠʭ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʻ ʪʘʢʠʡ ʩʪʘʥ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ ʷʢ ʥʘ ʨʠʩ. 2.17. 

  

ʈʠʩʫʥʦʢ 2.17 ï ʅʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʦʨʥʽ ʪʨʫʙʠ ʟʥʠʱʝʥʽ ʢʦʨʦʟʽʻʶ 

ʈʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʚʪʦʨʥʝ ʮʝʤʝʥʪʫʚʘʥʥʷ ʛʠʨʣʘ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʦʜʥʘʢ ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ ʧʽʜʜʘʻʪʴʩʷ ʧʦʜʘʣʴʰʦʤʫ ʨʫʡʥʫʚʘʥʥʶ. ʏʝʨʝʟ ʮʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʜʨ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʨʠʭʦʚʘʥʦ ʽ ʧʨʷʤʫʚʘʪʠ ʜʦ ʚʦʜʦʥʦʩʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ, ʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ (ʧʨʦʥʠʢʥʠʭ ʧʣʘʩʪʽʚ ʧʦʨʽʜ) 

ʥʘʜʭʦʜʠʪʠ ʚ ʘʪʤʦʩʬʝʨʫ ʫ ʚʠʛʣʷʜʽ ʛʘʟʦʧʨʦʷʚʣʝʥʴ ʚ ʦʢʦʣʠʮʷʭ ʩʚʝʨʜʣʦʚʠʥʠ ï 

ʛʨʠʬʦʥʽʚ. ʊʦʤʫ ʪʘʢʽ ʟʘʭʦʜʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʰʢʽʜʣʠʚʠʤʠ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. 

ʅʘ ʨʠʩ. 2.18 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʭʝʤʫ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʚʠʚʝʜʝʥʘ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ 

ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʨʽʟʥʽ ʩʝʨʝʜʦʚʠʱʘ ʟ ʨʽʟʥʠʭ 

ʨʦʟʛʝʨʤʝʪʠʟʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʦʙʩʘʜʥʠʭ ʢʦʣʦʥ.  

1. ɹʝʪʦʥʥʘ ʪʫʤʙʘ, ʷʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʠ ʚʠʚʝʜʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʟ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʤʽʩʪʴ ʛʠʨʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

2. ʂʦʥʜʫʢʪʦʨ ï ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ ʜʣʷ ʽʟʦʣʶʚʘʥʥʷ ʚʝʨʭʥʽʭ ʚʦʜʦʥʦʩʥʠʭ ʧʣʘʩʪʽʚ. 

3. ɺʦʜʦʥʦʩʥʠʡ ʧʣʘʩʪ. 

4. ɿʘʮʝʤʝʥʪʦʚʘʥʠʡ ʢʦʥʜʫʢʪʦʨ ʧʽʩʣʷ ʡʦʛʦ ʩʧʫʩʢʫ. 

5. ɿʘʮʝʤʝʥʪʦʚʘʥʘ ʜʽʣʷʥʢʘ ʧʝʨʰʦʾ ʪʝʭʥʽʯʥʦʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʚ ʢʦʥʜʫʢʪʦʨʽ  

6. ɿʘʮʝʤʝʥʪʦʚʘʥʘ ʜʽʣʷʥʢʘ ʧʝʨʰʦʾ ʪʝʭʥʽʯʥʦʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʫ ʚʽʜʢʨʠʪʦʤʫ 

ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ. 



114 

 

  

7. ʇʝʨʰʘ ʪʝʭʥʽʯʥʘ ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ. 

 

ʈʠʩʫʥʦʢ 2.18 ï ʉʭʝʤʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʽʟ 

ʤʦʞʣʠʚʠʤʠ ʥʝʩʧʨʘʚʥʦʩʪʷʤʠ ʛʝʨʤʝʪʠʟʘʮʽʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ 

8. ʈʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʜʨʫʛʦʾ ʪʝʭʥʽʯʥʦʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʥʘ ʜʽʣʷʥʮʽ ʦʙʩʘʜʞʝʥʽʡ 

ʧʝʨʰʦʶ ʪʝʭʥʽʯʥʦʶ ʢʦʣʦʥʦʶ. 

9. ɿʘʮʝʤʝʥʪʦʚʘʥʘ ʜʽʣʷʥʢʘ ʜʨʫʛʦʾ ʪʝʭʥʽʯʥʦʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʚ ʦʙʩʘʜʞʝʥʽʡ 

ʩʚʝʨʜʣʦʚʠʥʽ ʧʝʨʰʦʶ ʪʝʭʥʽʯʥʦʶ ʢʦʣʦʥʦʶ. 

10. ʈʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʥʘ ʜʽʣʷʥʮʽ ʦʙʩʘʜʞʝʥʽʡ ʜʨʫʛʦʶ 

ʪʝʭʥʽʯʥʦʶ ʢʦʣʦʥʦʶ. 
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11. ɿʘʮʝʤʝʥʪʦʚʘʥʘ ʜʽʣʷʥʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʚ ʦʙʩʘʜʞʝʥʽʡ 

ʩʚʝʨʜʣʦʚʠʥʽ ʜʨʫʛʦʶ ʪʝʭʥʽʯʥʦʶ ʢʦʣʦʥʦʶ. 

12. ɼʨʫʛʘ ʪʝʭʥʽʯʥʘ ʦʙʩʘʜʥʘ ʢʦʣʦʥʘ. 

13.  ɿʘʮʝʤʝʥʪʦʚʘʥʘ ʜʽʣʷʥʢʘ ʜʨʫʛʦʾ ʪʝʭʥʽʯʥʦʾ ʦʙʩʘʜʥʦʾ ʢʦʣʦʥʠ ʫ ʚʽʜʢʨʠʪʦʤʫ 

ʩʪʦʚʙʫʨʽ ʩʚʝʨʜʣʦʚʠʥʠ. 

14.  ɿʘʮʝʤʝʥʪʦʚʘʥʘ ʜʽʣʷʥʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʪʦʚʙʫʨʽ 

ʩʚʝʨʜʣʦʚʠʥʠ. 

15. ɽʢʩʧʣʫʘʪʘʮʽʡʥʘ ʢʦʣʦʥʘ. 

16. ʇʨʦʜʫʢʪʠʚʥʠʡ ʥʘʬʪʦʛʘʟʦʚʠʡ ʛʦʨʠʟʦʥʪ ʟ ʚʠʩʦʢʠʤ ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ ʈ1. 

17. ʇʝʨʬʦʨʘʮʽʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʚ ʟʦʥʽ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 16. 

18. ʈʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʚ ʥʝʦʙʩʘʜʞʝʥʽʡ ʢʦʣʦʥʽ. 

19.  ʄʦʞʣʠʚʝ ʧʨʦʥʠʢʥʝʥʥʷ ʬʣʶʾʜʫ ʟ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʚ ʧʣʘʩʪ 20 ʟ ʥʠʟʴʢʠʤ 

ʪʠʩʢʦʤ ʈ2. 

20.  ʇʨʦʜʫʢʪʠʚʥʠʡ ʧʣʘʩʪ ʟ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ ʈ2. 

21. ʈʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ, ʷʢʘ 

ʦʙʩʘʜʞʝʥʘ ʜʨʫʛʦʶ ʪʝʭʥʽʯʥʦʶ ʢʦʣʦʥʦʶ. 

22. ʈʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʜʨʫʛʦʾ ʪʝʭʥʽʯʥʦʾ ʢʦʣʦʥʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ʩʪʦʚʙʫʨʽ 

ʩʚʝʨʜʣʦʚʠʥʠ. 

23.  ʇʝʨʝʤʽʱʝʥʥʷ ʬʣʶʾʜʫ ʽʟ ʧʣʘʩʪʘ 20 ʟ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ ʈ2 ʧʽʩʣʷ ʧʦʧʘʜʘʥʥʷ 

ʚ ʥʴʦʛʦ ʧʦʪʦʢʫ 19 ʽʟ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʷʥʽ ʧʣʘʩʪʠ 3. 

24. ʇʝʨʝʤʽʱʝʥʥʷ ʬʣʶʾʜʫ ʜʦ ʚʦʜʷʥʦʛʦ ʧʣʘʩʪʘ 3 ʽ ʥʘ ʧʦʚʝʨʭʥʶ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʚ ʘʪʤʦʩʬʝʨʫ. 

25. ʈʦʟʛʝʨʤʝʪʠʟʘʮʽʷ ʧʝʨʰʦʾ ʪʝʭʥʽʯʥʦʾ ʢʦʣʦʥʠ. 

26. ʇʝʨʝʤʽʱʝʥʥʷ ʬʣʶʾʜʫ ʜʦ ʚʦʜʷʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 3 ʪʘ ʚ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ. 

27. ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʚʠʭʽʜ ʬʣʶʾʜʫ ʥʘ ʧʦʚʝʨʭʥʶ (ʚʦʜʥʽ ʦʙôʻʢʪʠ, 

ʘʪʤʦʩʬʝʨʘ). 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ ʚ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʧʣʠʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʘʪʢʫʚʘʥʥʷ, 
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ʣʶʜʩʴʢʦʛʦ ʯʠʥʥʠʢʘ, ʘ ʪʘʢʦʞ ʦʮʽʥʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʝʬʝʢʪʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ [357]. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʧʨʠ ʦʮʽʥʮʽ ʚʩʽʭ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʚʠʙʦʨʫ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʮʝʩʽʚ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ ʚ ʥʘʧʨʷʤʢʫ ʟʘʧʦʙʽʛʘʥʥʷ 

ʫʪʚʦʨʝʥʥʶ ʥʝʙʘʞʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ.  

 

2.3.3 ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʢʨʠʪʝʨʽʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ 

 

ɺ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʚʠʥʠʢʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ɯʩʽʢʘʚʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 

ʜʽʾ ʤʦʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʽ ʧʨʠʯʠʥʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʨʦʚʦʢʫʚʘʪʠ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʩʣʽʜʢʫ. ɺ ʜʽʘʛʨʘʤʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʬʘʢʪʦʨʠ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʫʧʨʘʚʣʽʥʥʶ [315]. ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʙʫʜʦʚʘʥʘ ʩʭʝʤʘ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ 

ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ (ʨʠʩ. 2.19).  

 

 

 

ʈʠʩʫʥʦʢ 2.19 ï ʉʭʝʤʘ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ 
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ɺ ʭʦʜʽ ʧʦʙʫʜʦʚʠ ʜʘʥʦʾ ʩʭʝʤʠ ʧʨʦʚʝʜʝʥʦ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʥʘʚʝʜʝʥʦʾ ʚ [183]: ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ ʚʩʽʭ 

ʬʘʢʪʦʨʽʚ ʪʘ ʧʨʠʯʠʥ, ʱʦ ʙʫʜʴ-ʷʢʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ; ʛʨʫʧʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʟʘ ʩʤʠʩʣʦʚʠʤ ʪʘ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʤʠ 

ʙʣʦʢʘʤʠ; ʨʘʥʞʠʨʫʚʘʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʛʦ ʙʣʦʢʫ; ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʦʾ 

ʢʘʨʪʠʥʠ; çʚʽʜʢʠʜʘʥʥʷè ʬʘʢʪʦʨʽʚ, ʥʘ ʷʢʽ ʤʠ ʥʝ ʤʦʞʝʤʦ ʚʧʣʠʚʘʪʠ; ʽʛʥʦʨʫʚʘʥʥʷ 

ʤʘʣʦʟʥʘʯʫʱʠʭ ʽ ʥʝʧʨʠʥʮʠʧʦʚʠʭ ʯʠʥʥʠʢʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ ʧʽʜ ʯʘʩ ʜʽʷʣʴʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ, ʘ ʟʦʢʨʝʤʘ, 

ʧʽʜ ʯʘʩ ʩʧʦʨʫʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʪʘ ʥʘ ʙʘʟʽ ʽʩʥʫʶʯʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʷʜ ʢʨʠʪʝʨʽʾʚ (ʪʘʙʣ. 2.9) ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʚ ʫʤʦʚʘʭ ʤʦʞʣʠʚʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʚʽʜʢʨʠʪʠʭ ʬʦʥʪʘʥʽʚ [129, 355].  

ʊʘʙʣʠʮʷ 2.9 ï ʂʨʠʪʝʨʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʚ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʽʡ ʛʘʣʫʟʽ 

ˉ 

ʧ/ʧ 

ʂʨʠʪʝ-

ʨʽʾ 

ʉʢʣʘʜʦʚʽ ʢʨʠʪʝʨʽʶ ʇʨʠʤʽʪʢʘ 

1 

ʂ
ʨ
ʠ
ʪ
ʝ
ʨ
ʽ
ʡ
 

ɸ
 

ʊ
ʝ
ʨ
ʠ
ʪ
ʦ
ʨ
ʽ
ʘ
ʣ
ʴ
ʥ
ʠ
ʡ

 ɸ1 ʈʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ  

Kɽ.ʉ - ʢʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʪʝʨʠʪʦʨʽʾ   

ɸ2 ɯʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ 

ʩʧʦʨʫʜʞʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ  

 

ɺʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʣʴʻʬʫ, ʢʣʽʤʘʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʝʟʦʥ ʨʦʙʽʪ  

2 

ʂ
ʨ
ʠ
ʪ
ʝ
ʨ
ʽ
ʡ
 

ɺ
 ʊ
ʝ
ʭ
ʥ
ʽ
ʯ
ʥ
ʠ
ʡ

 

ɺ1 ʅʘʷʚʥʽʩʪʴ ʪʘ 

ʩʧʨʘʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʇʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʢʦʤʧʣʝʢʪʥʦʩʪʽ ʪʘ 

ʩʧʨʘʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ  

 

ɺ2 ʉʪʫʧʽʥʴ ʥʘʜʽʡʥʦʩʪʽ 

ʫʩʪʘʪʢʫʚʘʥʥʷ 

 

P(t) - ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ 

ʚʧʨʦʜʦʚʞ ʟʘʜʘʥʦʛʦ ʯʘʩʫ; 

ɚ(t) - ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ;  

Tcʨ - ʩʝʨʝʜʥʽʡ ʯʘʩ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ; 

ŭ - ʩʪʫʧʽʥʴ ʟʥʦʩʫ; 

ɚŭ (Ű) - ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʩʦʚʠʭ ʚʽʜʤʦʚ 

 

ɺ3 ɽʢʦʣʦʛʽʯʥʘ 

ʜʦʩʢʦʥʘʣʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ 

ʈʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ 

ʥʘʩʣʽʜʢʘʤ ʧʽʜ ʯʘʩ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.9 

ˉ 

ʧ/ʧ 

ʂʨʠʪʝ-

ʨʽʾ 

ʉʢʣʘʜʦʚʽ ʢʨʠʪʝʨʽʶ ʇʨʠʤʽʪʢʘ 

3 
ʂ
ʨ
ʠ
ʪ
ʝ
ʨ
ʽ
ʡ
 

ʉ
 

ʊ
ʝ
ʭ
ʥ
ʦ
ʣ
ʦ
ʛ
ʽ
ʯ

-

ʥ
ʠ
ʡ 

C1 ʗʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ  

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʜʦ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʠ ʷʢʠʭ 

ʧʨʠʩʫʪʥʽʡ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ɻʅɺʇ ʪʘ ɺʌ  

4 

ʂ
ʨ
ʠ
ʪ
ʝ
ʨ
ʽ
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D1 ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ 

ʧʨʘʮʽʚʥʠʢʽʚ 

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʘʢʪʠʯʥʦʛʦ 

ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʻ ʩʪʘʞ ʨʦʙʦʪʠ 

D2 ʈʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʢʝʨʽʚʥʠʮʪʚʘ    

ʇʦʢʘʟʥʠʢʠ ʪʘ ʨʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 

ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʬʘʭʽʚʮʽʚ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ  

D3 ʄʦʨʘʣʴʥʦ 

ʧʩʠʭʦʣʦʛʽʯʥʘ ʛʦʪʦʚʥʽʩʪʴ 

ʧʨʘʮʽʚʥʠʢʘ ʜʽʷʪʠ ʚ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʷʭ 

ʇʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʽ ʟʜʘʪʥʽʩʪʴ ʚʠʨʽʰʫʚʘʪʠ ʚ ʝʢʩʪʨʝʤʘʣʴʥʽʡ 

ʦʙʩʪʘʥʦʚʮʽ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ 
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 ɽ1 ɯʥʚʝʩʪʠʮʽʾ ʚ 

ʝʢʦʣʦʛʽʟʘʮʽʶ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ  

 

ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʢʦʰʪʽʚ ʥʘ 

ʤʦʜʝʨʥʽʟʘʮʽʶ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ 

ʝʢʦʣʦʛʽʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

  

ʂʨʠʪʝʨʽʡ ï ʮʝ ʦʟʥʘʢʘ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʾ ʬʦʨʤʫʻʪʴʩʷ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʘ, 

ʧʨʦʮʝʩʫ, ʤʽʨʠʣʦ ʪʘʢʦʾ ʦʮʽʥʢʠ [150].  

ʂʨʠʪʝʨʽʡ ɸ1. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʢʘʣʫ ʛʨʘʜʘʮʽʾ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʫ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʟʝʤʝʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ (ʪʘʙʣ. 2.10) [190]. 

ʊʘʙʣʠʮʷ 2.10 ï ʐʢʘʣʘ ʛʨʘʜʘʮʽʾ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʫ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʟʝʤʝʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ [190] 

ˉ 

ʧ/ʧ 

ɽʢʦʣʦʛʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ  

ʪʝʨʠʪʦʨʽʾ 

ɺʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʟʝʤʝʣʴʥʦʾ ʪʝʨʠʪʦʨʽʾ 

1 ʅʝʩʪʘʙʽʣʴʥʘ < 0,3 

2 ʅʝʩʪʽʡʢʦ ʩʪʘʙʽʣʴʥʘ 0,34-0,50 

3 ʉʝʨʝʜʥʴʦ ʩʪʘʙʽʣʴʥʘ 0,51-0,66 

4 ʉʪʘʙʽʣʴʥʘ > 0,67 
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ɿʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ  Kɽ.ʉ  

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

                                                 Piiliʉɽ KFFKK ÖäÖä= )/(.. ,                                   (2.8) 

ʜʝ ʂ1 ̔- ʢʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʫʛʽʜʴ ʽ-ʛʦ ʚʠʜʫ; F  ̔- ʧʣʦʱʘ ʫʛʽʜʴ 

-̔ʛʦ ʚʠʜʫ; ʂʈ - ʢʦʝʬʽʮʽʻʥʪ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʝʣʴʻʬʫ (ʂʈ =1 ʜʣʷ 

ʩʪʘʙʽʣʴʥʠʭ ʽ ʂʈ =0,7 ʜʣʷ ʥʝʩʪʘʙʽʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ).  

ɺ ʪʘʙʣ. 2.11 ʥʘʚʝʜʝʥʦ ʥʦʨʤʘʪʠʚʥʽ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ [190]. 

ʊʘʙʣʠʮʷ 2.11 ï ʅʦʨʤʘʪʠʚʥʘ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʜʣʷ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ  

ˉ 

ʧ/ʧ 

ɺʠʜʠ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʂʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ (ʂ1) 

1 3ʘʙʫʜʦʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʽ ʜʦʨʦʛʠ 0,00 

2 ʈʽʣʣʷ 0,14 

3 ɺʠʥʦʛʨʘʜʥʠʢʠ 0,29 

4 ʃʽʩʦʩʤʫʛʠ 0,38 

5 ʌʨʫʢʪʦʚʽ ʩʘʜʠ, ʯʘʛʘʨʥʠʢʠ 0,43 

6 ɻʦʨʦʜʠ 0,50 

7 ʉʽʥʦʞʘʪʽ 0,62 

8 ʇʘʩʦʚʠʱʘ 0,68 

9 ʉʪʘʚʢʠ ʽ ʙʦʣʦʪʘ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ 

0,79 

10 ʃʽʩʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 1,00 
 

ʂʨʠʪʝʨʽʡ ɸ2. ɼʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʾ ʚʧʣʠʚʫ 

ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʣʝʞʠʪʴ: ʨʝʣʴʻʬ, ʛʽʜʨʦʣʦʛʽʯʥʘ ʤʝʨʝʞʘ, ʛʫʩʪʦʪʘ 

ʥʘʩʝʣʝʥʥʷ, ʢʣʽʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʱʦ. ʊʘʢ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʪʝʭʥʦʛʝʥʥʠʭ 

ʦʙʻʢʪʽʚ ʚʨʘʭʦʚʫʻʪʴʩʷ ʬʦʨʤʠ ʨʝʣʴʻʬʫ (ʨʦʟʤʽʨ, ʧʦʭʦʜʞʝʥʥʷ, ʬʦʨʤʘ); ʛʫʩʪʦʪʘ 

ʥʘʩʝʣʝʥʥʷ (ʱʽʣʴʥʽʩʪʴ); ʢʣʽʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, 

ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤ ʚʽʪʨʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʚʦʣʦʛʽʩʪʴ, ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ); 

ʩʝʟʦʥ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ (ʚʝʩʥʘ, ʣʽʪʦ, ʦʩʽʥʴ, ʟʠʤʘ). ʆʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ. 
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ʂʨʠʪʝʨʽʡ ɺ1. ʇʘʨʘʤʝʪʨ çʅʘʷʚʥʦʩʪʽ ʪʘ ʩʧʨʘʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷè 

ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʴ ʤʝʪʦʜʦʤ ʧʝʨʝʚʽʨʢʠ ʽ ʢʦʥʪʨʦʣʶ ʥʘʷʚʥʦʛʦ ʪʘ ʥʝʦʙʭʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʡʦʛʦ ʩʧʨʘʚʥʦʩʪʽ ʽ ʢʦʤʧʣʝʢʪʥʦʩʪʽ. 

ʂʨʠʪʝʨʽʡ ɺ2. ʉʪʫʧʽʥʴ ʥʘʜʽʡʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʦʧʠʩʫʻ ʪʝʦʨʽʷ ʥʘʜʽʡʥʦʩʪʽ. 

ʅʘʜʽʡʥʽʩʪʴ ï ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʪʠ ʫ ʯʘʩʽ ʚ ʫʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞʘʭ 

ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʦʪʨʽʙʥʽ 

ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʪʘ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ [149]. ʅʘʜʽʡʥʽʩʪʴ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ, ʱʦ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʘ ʽ ʫʤʦʚ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʤʦʞʝ ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ 

ʙʝʟʚʽʜʤʦʚʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʪʘ ʟʙʝʨʝʞʫʚʘʥʽʩʪʴ ʯʠ ʧʝʚʥʽ 

ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [112].  

ɺ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʻ ʨʷʜ ʢʨʠʪʝʨʽʾʚ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ: 

- ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʜʦʚʞ ʟʘʜʘʥʦʛʦ ʯʘʩʫ P(t) 

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ɚ(t) 

- ʩʝʨʝʜʥʽʡ ʯʘʩ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ Tcʨ 

ɯʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʯʘʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

                                                   .)(

1

0

)(ñ
=

- dtt

etP
l

                                              (2.9) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤʠ, ʷʢʽ ʚʽʜʤʦʚʠʣʠ nʚ(t) ʜʦ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦ ʧʨʘʮʶʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʟʘ ʯʘʩ nʙʚ(t) ʚ ʤʝʞʘʭ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. 

                                                     .
)(

)(
)(

tn

tn
t

ʙʚ

ʚ=l                                                          (2.10) 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ: 

                                                         .
0

)(
1

0ñ=
¤ ñ- dtt

ʩʨ ʝʊ

l

                                  (2.11) 

ʉʪʫʧʽʥʴ ʟʥʦʩʫ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʩʪʦʥʰʝʥʥʷ 

ʩʪʽʥʢʠ ʦʙ'ʻʢʪʘ 
ʬtD
ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ maxtD  ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʩʪʽʥʢʦʶ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʦʚʱʠʥʠ [315]: 
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maxt

tʬ

D

D
d=

.                                                    (2.12) 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʘ ʧʘʨʘʤʝʪʨ d ʧʽʜ ʜʽʻʶ ʚʠʧʘʜʢʦʚʠʭ ʽ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʽ ʜʦʩʷʛʘʻ ʟʛʦʜʦʤ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ [d] 

= 1 ʧʨʠ 
ʬtD
= maxtD  ʧʽʩʣʷ ʯʦʛʦ ʩʪʘʥ ʦʙ'ʻʢʪʘ ʚʚʘʞʘʻʪʴʩʷ ʥʝʧʨʘʮʝʟʜʘʪʥʠʤ ʽ 

ʢʚʘʣʽʬʽʢʫʻʪʴʩʷ ʷʢ ʚʽʜʤʦʚʘ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʩʦʚʠʭ ʚʽʜʤʦʚ ɚŭ (Ű) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʦʣʦʞʝʥʥʷʤʠ ʪʝʦʨʽʾ 

ʥʘʜʽʡʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ: 
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ʜʝ )(tf - ʛʫʩʪʦʪʘ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚʠ; )(tP  - ʡʤʦʚʽʨʥʽʩʪʴ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ; )(tQ - ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ. 

ʊʦʯʢʦʚʘ ʦʮʽʥʢʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʤʦʚ ʚʠʨʘʞʘʻʪʴʩʷ: 
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ʜʝ u  - ʢʚʘʥʪʠʣʴ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

ʂʨʠʪʝʨʽʡ ɺ3. ɺʠʢʦʥʘʥʥʷ ʢʨʠʪʝʨʽʶ ʜʦʩʢʦʥʘʣʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʦʮʽʥʮʽ ʥʘʷʚʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʜʦʩʢʦʥʘʣʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʣʦʛʽʯʥʫ ʪʘ ʧʨʦʤʠʩʣʦʚʫ ʙʝʟʧʝʢʫ ʽ ʟʘʧʦʙʽʛʘʻ ʚʠʥʠʢʥʝʥʥʶ ʟʥʘʯʥʠʭ 

ʟʙʠʪʢʽʚ, ʷʢ ʝʢʦʣʦʛʽʯʥʦʛʦ, ʪʘʢ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʪʴ 

ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʘʚʪʦʙʣʦʢʫʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʦʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, ʷʢʘ  ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʚ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʷʭ ʨʦʟʨʠʚʫ ʘʧʘʨʘʪʫ [286]. ʆʜʥʘʢ ʧʨʠʩʫʪʥʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʂʨʠʪʝʨʽʡ ʉ1.  ʗʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ 

ʦʩʦʙʠ ʧʽʜ ʯʘʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ 
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ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʝʥʘ, ʪʦʙʪʦ ʚʠʨʘʞʝʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʦʾ ʚʝʣʠʯʠʥʠ: ʢʨʠʪʝʨʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʂʨʠʪʝʨʽʡ D1. ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʧʨʘʮʽʚʥʠʢʽʚ ʦʮʽʥʶʻʪʴʩʷ ʩʪʘʞʝʤ ʨʦʙʦʪʠ ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʡ ʧʦʩʘʜʽ. 

ʂʨʠʪʝʨʽʡ D2. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ ʥʝʦʙʭʽʜʥʽ ʧʽʜʚʠʱʝʥʽ 

ʚʠʤʦʛʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʬʘʭʽʚʮʽʚ ʪʘ ʢʝʨʽʚʥʠʮʪʚʘ ʛʘʣʫʟʽ. ʆʜʥʠʤ ʽʟ 

ʩʧʦʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʬʘʭʽʚʮʽʚ ʻ ʜʦʜʘʪʢʦʚʘ 

ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʦʩʚʽʪʠ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʫ ʜʦʩʚʽʜʯʝʥʠʭ ʬʘʭʽʚʮʽʚ. 

ɺ ʨʦʙʦʪʽ [230] ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʬʘʭʽʚʮʽʚ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ ʚ ʩʠʩʪʝʤʽ ʜʦʜʘʪʢʦʚʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ɺʠʟʥʘʯʝʥʦ ʧʦʢʘʟʥʠʢʠ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʘ 

ʨʽʚʥʷʤʠ (ʪʘʙʣ. 2.12). 

ʊʘʙʣʠʮʷ 2.12 ï ʇʦʢʘʟʥʠʢʠ ʪʘ ʨʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʫ ʬʘʭʽʚʮʽʚ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ 

ˉʧ/ʧ ʈʽʚʥʽ 

ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪ- 

ʥʦʩʪʽ 

ʇʦʢʘʟʥʠʢʠ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ 

ʬʘʭʽʚʮʷ ʥʘʬʪʦʛʘʟʦʚʦʾ  

ʛʘʣʫʟʽ 

1 ɺʠʩʦʢʠʡ ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʥʦ 

ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ, ʽ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʨʦʟʤʽʱʝʥʥʽ 

ʦʙ'ʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʦʣʽʧʰʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʦʧʝʨʝʜʞʝʥʥʷ ʽ ʩʚʦʻʯʘʩʥʝ ʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. 

ʇʦʧʝʨʝʜʞʝʥʥʷ ʽ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʣʽʢʚʽʜʘʮʽʾ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ. 

2 ʉʝʨʝʜʥʽʡ ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʟ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʈʦʟʨʦʙʢʘ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ɻʦʪʦʚʥʽʩʪʴ ʜʦ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʴ. 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʥʦʩʫ ʥʘʬʪʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.12 

ˉʧ/ʧ ʈʽʚʥʽ 

ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪ- 

ʥʦʩʪʽ 

ʇʦʢʘʟʥʠʢʠ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ 

ʬʘʭʽʚʮʷ ʥʘʬʪʦʛʘʟʦʚʦʾ  

ʛʘʣʫʟʽ 

3 ʅʠʟʴʢʠʡ ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʽ ʥʘʢʦʧʠʯʝʥʦʛʦ ʜʦʩʚʽʜʫ ʚ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʚ ʧʨʦʮʝʩʽ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ɻʦʪʦʚʥʽʩʪʴ ʜʦ ʚʠʥʠʢʘʶʯʠʭ ʟʤʽʥ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

 

ʂʨʠʪʝʨʽʡ D3. ʄʦʨʘʣʴʥʦ ʧʩʠʭʦʣʦʛʽʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʘ ʜʽʷʪʠ ʚ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ ʧʦʚʠʥʥʘ ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠʩʴ ʧʽʜ ʯʘʩ ʜʦʜʘʪʢʦʚʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʏʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʫ ʢʦʥʢʨʝʪʥʽʡ ʧʨʘʢʪʠʯʥʽʡ ʩʧʨʘʚʽ, ʚʠʨʽʰʝʥʥʽ ʥʝʪʠʧʦʚʠʭ ʧʠʪʘʥʴ. 

ʇʩʠʭʦʣʦʛʽʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʜʽʡ ʚ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ī ʥʘʡʚʘʞʣʠʚʽʰʘ ʩʢʣʘʜʦʚʘ 

ʚʩʝʙʽʯʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ, ʩʫʪʪʻʚʘ ʧʝʨʝʜʫʤʦʚʘ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʤʘʩʰʪʘʙʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʟʙʠʪʢʽʚ. ʇʩʠʭʦʣʦʛʽʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʙʽʪʥʠʢʘ 

ʙʫʨʦʚʦʾ ʘʜʝʢʚʘʪʥʦ ʜʽʷʪʠ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʬʘʢʪʦʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʝʨʝʜʫʚʘʪʠ ɻʅɺʇ 

ʪʘ ɺʌ ī ʮʝ ʚʘʞʣʠʚʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʩʪʘʥ ʡʦʛʦ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʦʛʦ 

ʤʦʞʣʠʚʦʩʪʽ ʽ ʟʜʘʪʥʦʩʪʽ ʚʠʨʽʰʫʚʘʪʠ ʚ ʝʢʩʪʨʝʤʘʣʴʥʽʡ ʦʙʩʪʘʥʦʚʮʽ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ. 

ɯʩʥʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʚ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʨʽʚʥʽ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ (ʪʘʙʣ. 2.13): ʚʠʩʦʢʠʡ, ʩʝʨʝʜʥʽʡ, ʥʝʜʦʩʪʘʪʥʽʡ [310]. 

ʇʦʢʘʟʥʠʢʘʤʠ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʻ: ʧʨʘʛʥʝʥʥʷ ʜʦ ʘʢʪʠʚʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ 

ʚ ʥʘʜʟʚʠʯʘʡʥʽʡ ʩʠʪʫʘʮʽʾ; ʧʦʯʫʪʪʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʚʦʶ ʚʩʝʙʽʯʥʫ 

ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ; ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ; ʥʘʩʪʨʽʡ ʥʘ ʧʦʜʦʣʘʥʥʷ ʪʨʫʜʥʦʱʽʚ ʚ ʫʤʦʚʘʭ ʥʝʙʝʟʧʝʢʠ.  

ʂʨʠʪʝʨʽʡ ɽ1. ɼʘʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʻʪʴʩʷ ʨʽʚʥʝʤ ʽʥʚʝʩʪʠʮʽʡ ʚ ʤʦʜʝʨʥʽʟʘʮʽʶ 

ʥʘʷʚʥʦʛʦ ʙʫʨʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ,  ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʧʦʥʫʶʪʴʩʷ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ 

ʥʘʩʦʩʥʦ-ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ, ʷʢʘ ʤʽʥʽʤʽʟʫʻ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚ ʜʦʚʢʽʣʣʷ ʘʛʨʝʩʠʚʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʨʠʩʫʪʥʽ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ [229]. 
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ʊʘʙʣʠʮʷ 2.13 ï ʈʽʚʥʽ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ 

ˉ 

ʧ/ʧ 

ʈʽʚʝʥʴ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʜʽʡ 

ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʷʭ 

ʇʦʢʘʟʥʠʢ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ 

ʧʨʘʮʽʚʥʠʢʘ ʜʦ ʜʽʡ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ 

1 ɺʠʩʦʢʠʡ  ʉʪʘʙʽʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʦ ʥʘʙʫʪʪʷ ʟʥʘʥʴ, ʥʘʚʠʢʽʚ ʽ 

ʫʤʽʥʴ ʟʽ ʩʚʦʻʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ; ʙʘʞʘʥʥʷ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʚʘʞʣʠʚʽ ʧʩʠʭʦʣʦʛʦ-ʧʨʦʬʝʩʽʡʥʽ 

ʷʢʦʩʪʽ; ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʟʘʛʘʨʪʫʚʘʥʥʷ; ʩʚʽʜʦʤʘ ʦʨʽʻʥʪʘʮʽʷ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ 

ʦʙʦʚ'ʷʟʢʽʚ; ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʜʦʩʷʛʥʝʥʥʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ; ʧʨʠʡʥʷʪʪʷ ʽ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʘʥʦʚ ʥʘ 

ʘʢʪʠʚʥʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʜʽʾ. 

2 ʉʝʨʝʜʥʽʡ  ʅʝʧʦʚʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʥʘʧʦʣʝʛʣʠʚʦʩʪʽ ʫ ʥʘʙʫʪʪʽ 

ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ, ʷʢʦʩʪʝʡ; ʥʝʧʦʩʪʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʘ 

ʧʽʜʛʦʪʦʚʯʠʭ ʟʘʥʷʪʪʷʭ; ʥʝʩʪʽʡʢʝ ʧʨʘʛʥʝʥʥʷ ʫ 

ʜʦʩʷʛʥʝʥʥʽ ʤʘʡʩʪʝʨʥʦʩʪʽ; ʥʝʜʦʩʪʘʪʥʷ ʚʧʝʚʥʝʥʽʩʪʴ ʫ 

ʩʘʤʦʩʪʽʡʥʠʭ ʜʽʷʭ ʫ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ; ʥʝʯʽʪʢʘ 

ʥʘʩʪʘʥʦʚʘ ʥʘ ʧʝʨʝʙʦʨʝʥʥʷ ʪʨʫʜʥʦʱʽʚ; ʥʝʜʦʩʪʘʪʥʻ 

ʧʨʘʛʥʝʥʥʷ ʜʦ ʨʝʟʫʣʴʪʘʪʫ ʜʽʡ. 

3 ʅʝʜʦʩʪʘʪʥʽʡ  ɽʧʽʟʦʜʠʯʥʽ ʧʨʦʷʚʠ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʚ ʥʘʚʯʘʥʥʽ ʪʘ 

ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʙʘʞʘʥʥʷ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʩʠʭʦʣʦʛʦ-ʩʧʝʮʽʘʣʴʥʽ ʷʢʦʩʪʽ, ʫʤʽʥʥʷ 

ʽ ʥʘʚʠʢʠ; ʥʝʚʤʽʥʥʷ ʜʦʣʘʪʠ ʪʨʫʜʥʦʱʽ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʷʭ. 

 

ʅʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʘʜʫʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʦʙʽʛʪʠ ʟʥʘʯʥʠʤ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʢʨʠʪʝʨʽʾ ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʚ ʥʘʧʨʷʤʢʫ 

ʾʭ ʤʽʥʽʤʽʟʘʮʽʾ ʪʘ ʟʘʧʦʙʽʛʘʪʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʤ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ.  

ʆʜʥʘʢ ʧʨʠʩʫʪʥʻ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ 

ʘʚʘʨʽʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

[144]. ɸ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʻ ʙʫʜʴ-ʷʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʙʝʨʝʞʝʥʥʷ 

ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʽʚʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʙʽʦʩʬʝʨʠ 

[133]. ʊʦʤʫ ʚ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʟʘʧʦʙʽʛʪʠ ʥʝʙʝʟʧʝʯʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʘʤ ʻ ʷʢʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. ʆʮʽʥʢʘ 
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ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʾʭ ʝʬʝʢʪʽʚ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʻ ʥʝʦʙʭʽʜʥʠʤ ʝʪʘʧʦʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ. 

 

2.4 ʂʦʥʮʝʧʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙô̒ ʢʪʽʚ 

 

2.4.1 ɺʠʙʽʨ ʚʝʢʪʦʨʫ ʽʥʥʦʚʘʮʽʡʥʦʾ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙô̒ ʢʪʽʚ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʟʦʢʨʝʤʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʚ ʥʦʬʪʦʛʘʟʦʚʦʤʫ ʩʝʢʪʦʨʽ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʅʘʡʯʘʩʪʽʰʝ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʘʮʶʻ ʩʭʝʤʘ: ʘʚʘʨʽʡʥʘ ʩʠʪʫʘʮʽʷ 

Ÿ ʦʙʣʽʢ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ Ÿ ʚʠʟʥʘʯʝʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʟʙʠʪʢʫ (ʷʢʱʦ 

ʧʨʝʜôʷʚʣʝʥʦ ʧʦʟʦʚ) Ÿ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ (ʷʢʱʦ ʧʨʝʜôʷʚʣʝʥʦ 

ʧʦʟʦʚ). ʅʝʦʙˇʨʫʥʪʦʚʘʥʽ ʜʘʥʽ ʱʦʜʦ ʡʤʦʚʽʨʥʦʩʪʝʡ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʥʘʩʣʽʜʢʽʚ 

(ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ) ʘʙʦ ʦʜʥʦʩʪʦʨʦʥʥʷ ʦʮʽʥʢʘ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʙʘʞʘʥʦʾ ʧʦʜʽʾ ʙʝʟ ʩʠʩʪʝʤʥʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʻ 

ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʠʟʠʢʽʚ.  

ɼʦʩʚʽʜ ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʝʢʦʥʦʤʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ 

ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʥʝ ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ ʽʟʦʣʴʦʚʘʥʦ ʦʜʥʫ ʚʽʜ ʦʜʥʦʾ. 

ʇʝʨʝʜʙʘʯʝʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʰʣʷʭʦʤ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ 

ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʪʨʘʪʘʤʠ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʾʭ ʥʘʩʣʽʜʢʽʚ. 

[83, 98].  

ɺ ʧʨʘʮʽ [314] ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʱʦ ʝʢʦʣʦʛʽʯʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʥʘʙʫʚʘʻ 

ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʪʦʙʪʦ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʷʚʽ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ 

ʜʦʚʢʽʣʣʷ ʩʫʙʩʪʘʥʮʽʡ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʥʝ ʣʽʢʚʽʜʘʮʽʶ ʚʞʝ ʚʠʨʦʙʣʝʥʠʭ 

ʟʘʙʨʫʜʥʝʥʴ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʚʘʨʪʽʩʥʠʭ ʦʯʠʩʥʠʭ ʩʠʩʪʝʤ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʨʦʙʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʢʦʥʮʝʧʮʽʡ, ʧʽʜʭʦʜʽʚ ʪʘ ʨʽʰʝʥʴ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʥʝʰʪʘʪʥʠʭ 

ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. 
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ʊʘʢʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ 

ʝʢʦʣʦʛʽʯʥʽʡ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʝʥʥʽ 

ʚʟʘʻʤʦʟʚóʷʟʢʽʚ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʩʫʩʧʽʣʴʩʪʚʘ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʧʨʠʨʦʜʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. 

ɺʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʠʡ ʧʨʠʩʫʪʥʽʡ ʚ 

ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ. ʊʦʤʫ, ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʥʦʚʫ ʢʦʥʮʝʧʮʽʶ ʚ ʩʠʩʪʝʤʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʙôʻʢʪʘʭ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ 

ʘʜʝʢʚʘʪʥʦ ʦʮʽʥʠʪʠ ʨʝʘʣʴʥʫ ʟʘʛʨʦʟʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʨʘʚʠʣʴʥʽ ʜʽʾ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʥʠʢʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɿʘʛʦʩʪʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʩʧʨʠʯʠʥʠʣʦ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʝʭʥʦʛʝʥʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʨʠ ʮʴʦʤʫ ʩʪʨʘʪʝʛʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙôʻʢʪʽʚ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʜʘʥʝ 

ʧʦʻʜʥʘʥʥʷ ʦʜʝʨʞʘʣʦ ʥʘʟʚʫ ʝʢʦ-ʝʬʝʢʪʠʚʥʽʩʪʴ. ʊʝʨʤʽʥ "ʝʢʦ-ʝʬʝʢʪʠʚʥʽʩʪʴ" 

ʫʚʝʜʝʥʦ ɺʩʝʩʚʽʪʥʴʦʶ ʨʘʜʦʶ ʧʽʜʧʨʠʻʤʮʽʚ ʟ ʧʠʪʘʥʴ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ð World 

Business Council for Sustainable Development (WBCSD) ð ʽ ʦʟʥʘʯʘʻ ʧʦʻʜʥʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ [307]. ɺ ʦʩʥʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʝʢʦ-

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʝʞʠʪʴ ʘʢʮʝʥʪ ʥʘ ʩʪʚʦʨʝʥʥʽ ʧʨʦʜʫʢʮʽʾ ʟ ʚʠʩʦʢʠʤʠ ʢʦʨʠʩʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʮʽʥʥʽʩʪʶ ʧʨʠʥʝʩʝʥʠʭ ʧʦʩʣʫʛ), ʥʠʟʴʢʦʶ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʶ ʽ 

ʝʥʝʨʛʦʻʤʥʽʩʪʶ (ʈʠʩ. 2.20). ɼʦʩʷʛʥʝʥʥʷ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʮʽʣʶʻ ʢʦʤʧʘʥʽʾ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰʦʾ ʮʽʥʥʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʧʨʠ ʤʽʥʽʤʽʟʘʮʽʾ 

ʨʝʩʫʨʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʽ ʚʽʜʭʦʜʽʚ.  

ɺ ʢʚʽʪʥʽ 2019 ʨʦʢʫ ʚ ɾʝʥʝʚʽ - ɻʣʦʙʘʣʴʥʘ ʘʩʦʮʽʘʮʽʷ ʥʘʬʪʦʚʠʜʦʙʫʚʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (IPIECA) ʪʘ 

ɺʩʝʩʚʽʪʥʷ ʘʩʦʮʽʘʮʽʷ ʟ ʧʠʪʘʥʴ ʨʦʟʚʠʪʢʫ (WBCSD) ʜʦʤʦʚʠʣʠʩʷ ʧʨʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚ ʨʦʟʨʦʙʮʽ ʜʦʨʦʞʥʴʦʾ ʢʘʨʪʠ ʩʝʢʪʦʨʫ SDG (Sustainable 

Development Goals ï ʎ̔ ʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ) ʱʦʜʦ ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

[32, 174]. ʎʷ ʜʦʨʦʞʥʷ ʢʘʨʪʘ ʧʦʚʠʥʥʘ ʜʦʧʦʤʦʛʪʠ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ ʚʠʨʦʙʠʪʠ 

https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D0%B1%D1%80%D1%83%D0%B4%D0%BD%D0%B5%D0%BD%D0%BD%D1%8F
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ʟʘʛʘʣʴʥʝ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʚʦʥʘ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʝʬʝʢʪʠʚʥʽʰʦʶ ʚ ʜʦʩʷʛʥʝʥʥʽ 

SDG. 

 

ʈʠʩʫʥʦʢ 2.20 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɯʥʜʠʢʘʪʦʨʠ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʤʽʨʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʧʦʞʠʚʘʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʘ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ), 

ʪʘʢ ʽ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʧʣʠʚʽʚ [20].  

ɼʣʷ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʩʝʢʪʦʨʫ ʻ ʜʦʮʽʣʴʥʠʤʠ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ ʝʢʦ-

ʝʬʝʢʪʠʚʥʦʩʪʽ:  

- ʩʢʦʨʦʯʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʨʝʙ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ; 

- ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʟʤʝʥʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʪʦʢʩʠʯʥʦʩʪʽ;  

- ʧ̔ ʜʚʠʱʝʥʥʷ ʧʝʨʝʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ; 

- ʤʘʢʩʠʤʽʟʘʮʽʷ ʩʪʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʨʝʩʫʨʩʽʚ; 

- ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʣʘʜʥʠʤ ʧʠʪʘʥʥʷʤ ʦʜʝʨʞʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʤʦʞʥʘ ʣʝʛʢʦ ʪʨʘʢʪʫʚʘʪʠ ʽ ʙʨʘʪʠ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʽ 

ʧʨʦʩʣʽʜʢʦʚʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɺ ʪʘʙʣʠʮʽ 2.14 ʥʘʚʝʜʝʥʽ ʟʘʛʘʣʴʥʦʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ 

ʩʝʢʪʦʨʦʤ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [20]. ɽʢʩʧʣʫʘʪʘʮʽʷ ʨʦʜʦʚʠʱʘ ʥʘ ʟʘʚʝʨʰʘʣʴʥʽʡ ʩʪʘʜʽʾ, ʷʢ 

ʚʽʜʤʽʯʘʶʪʴ ʥʘʫʢʦʚʮʽ ʉʪʝʥʬʦʨʜʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʻ ʙʽʣʴʰ ʝʥʝʨʛʦʟʘʪʨʘʪʥʦʶ, 
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ʦʩʢʽʣʴʢʠ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʟʨʦʩʪʘʻ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʠʜʫ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ [11]. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʙʽʣʴʰʽʩʪʴ ʨʦʜʦʚʠʱ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ 

ʝʪʘʧʽ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʜʦʚʠʱʘ, ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ  ʧʨʦʮʝʩʽʚ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ. 

ʊʘʙʣʠʮʷ 2.14 ï ʇʦʢʘʟʥʠʢʠ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ: ʟʘʛʘʣʴʥʦʝʢʦʥʦʤʽʯʥʽ ʪʘ ʟʘ ʩʝʢʪʦʨʦʤ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ [20] 

ʊʠʧ 

ʧʦʢʘʟʥʠʢʘ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ɿ
ʘ
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ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ 

(ʤ3/ɺɺʇ) 

ɽʥʝʨʛʦʻʤʥʽʩʪʴ (ɼʞ/ɺɺʇ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ 

(ʢʤ2/ ɺɺʇ) 

ʄʘʪʝʨʽʘʣʦʻʤʥʽʩʪʴ (ʧʨʷʤʠʡ ʚʭʽʜ 

ʤʘʪʝʨʽʘʣʫ (Direct Material Input) 

DMI/ɺɺʇ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʢʠʜʽʚ ʫ ʚʦʜʫ 

(ʪ/ɺɺʇ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʠʜʽʚ ʫ 

ʧʦʚʽʪʨʷ (ʪ/ɺɺʇ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʠʜʽʚ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ (ʪ/ɺɺʇ) 
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ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ 

(ʤ3/ɺɺʇ) 

ɽʥʝʨʛʦʻʤʥʽʩʪʴ (ɼʞ/ɺɺʇ) 

ʄʘʪʝʨʽʘʣʦʻʤʥʽʩʪʴ (ʧʨʷʤʠʡ ʚʭʽʜ 

ʤʘʪʝʨʽʘʣʫ (Direct Material Input) 

DMI/ɺɺʇ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʠʜʽʚ CO2 

(ʪ/ɺɺʇ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʚʝʨʜʠʭ 

ʚʽʜʭʦʜʽʚ (ʪ/ɺɺʇ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ (ɹʉʂ) 

(ʪ/ɺɺʇ) 

 

ɿʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ, ʟʛʽʜʥʦ ʚʠʟʥʘʯʝʥʥʷ ʚ ʟʘʢʦʥʽ çʇʨʦ ʟʘʧʦʙʽʛʘʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʶè, ʧʨʠʡʥʷʪʦʛʦ ʢʦʥʛʨʝʩʦʤ ʉʐɸ ʚ 1990 ʨʦʮʽ - ʮʝ ʩʢʦʨʦʯʝʥʥʷ ʘʙʦ 

ʫʩʫʥʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʜʞʝʨʝʣʽ ʰʣʷʭʦʤ ʟʤʽʥʠ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʪʦʢʩʠʯʥʠʭ ʘʙʦ ʤʝʥʰ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʢʦʥʩʝʨʚʘʮʽʾ ʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʘʤʽʩʪʴ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʧʦʪʽʢ 

ʚʽʜʭʦʜʽʚ [10, 52]. ɿʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ (P2) - ʮʝ ʙʫʜʴ-ʷʢʘ ʧʨʘʢʪʠʢʘ, ʷʢʘ 

ʟʤʝʥʰʫʻ, ʫʩʫʚʘʻ ʘʙʦ ʟʘʧʦʙʽʛʘʻ ʟʘʙʨʫʜʥʝʥʥʶ ʚ ʩʘʤʦʤʫ ʜʞʝʨʝʣ.̔ P2, ʪʘʢʦʞ ʚʽʜʦʤʠʡ 

ʷʢ çʟʤʝʥʰʝʥʥʷ ʜʞʝʨʝʣʘè, ʻ ʧʽʜʭʦʜʦʤ ʚ ʫʧʨʘʚʣʽʥʥʽ ʚʽʜʭʦʜʘʤʠ. ɿʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʣʝʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʦʟʥʘʯʘʻ ʤʝʥʰʝ ʚʽʜʭʦʜʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ, 
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ʦʙʨʦʙʢʠ ʘʙʦ ʚʠʜʘʣʝʥʥʷ. ʄʝʥʰʝ ʟʘʙʨʫʜʥʝʥʥʷ ʦʟʥʘʯʘʻ ʤʝʥʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʇʽʜʭʦʜʠ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʚʩʽʭ 

ʧʦʪʝʥʮʽʡʥʠʭ ʽ ʬʘʢʪʠʯʥʠʭ ʚʠʜ̔ʚ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʠʢʣʠʢʘ ̒ʟʘʙʨʫʜʥʝʥʥʷ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʚ ʥʘʬʪʦʛʘʟʦʚʦʤʫ ʩʝʢʪʦʨʽ. ʇʨʦʬʽʣʘʢʪʠʢʘ ʚʘʞʣʠʚʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʠʭ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʝʢʦʩʠʩʪʝʤ - ʨʘʡʦʥʽʚ, ʚ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʟʫʧʠʥʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦ ʡʦʛʦ ʧʦʯʘʪʢʫ [51]. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʫ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʦʙôʻʢʪʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦʙʣʠʟʫ ʧʨʠʨʦʜʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ 

ʩʪʚʦʨʶʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʮʽʥʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʆʩʢʽʣʴʢʠ 

ʛʦʣʦʚʥʽ ʥʝʛʘʪʠʚʥʽʡ ʚʧʣʠʚʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ ʪʘ 

ʧʦʚʝʨʭʥʝʚʽ ʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʪʦ ʪʝʨʠʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ ʧʦʣʶʪʘʥʪʽʚ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʪʘ ʧʦʰʫʢʫ ʥʦʚʠʭ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʩʧʦʨʫʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ.  

ɺ ʥʘʬʪʦʛʘʟʦʚʽʡ ʛʘʣʫʟʽ ʧʽʜʭʽʜ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥ ʁʤʦʞʝ ʟʥʠʟʠʪʠ ʟʙʠʪʦʢ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʥʘ ʚʩʽʭ ʾʾ ʝʪʘʧʘʭ: ʚʽʜ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ.  

ʇʽʜʭʦʜʠ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʚʢʣʶʯʘʶʪʴ [51]: 

- ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʜʞʝʨʝʣ ʧʘʣʠʚʘ; 

- ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʪʘ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ; 

- ʤʦʜʠʬʽʢʘʮʽʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʪʦʱʦ. 

ɿʛʽʜʥʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫ ɸʛʝʥʪʩʪʚʘ ʟ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʉʐɸ - EPA ʧʦʢʘʟʥʠʢʠ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʚʢʣʶʯʘʶʪʴ ʚʩʽ 

ʩʝʨʝʜʦʚʠʱʘ ï ʛʨʫʥʪ, ʚʦʜʘ, ʧʦʚʽʪʨʷ ʽ ʩʢʣʘʜʘʶʪʴ ʥʘʩʪʫʧʥʽ ʯʦʪʠʨʠ ʥʘʧʨʷʤʢʠ: 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʥʘ ʚʭʦʜʘʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ (ʬʫʥʪʽʚ); 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ (ʚ ʤʝʪʨʠʯʥʠʭ ʪʦʥʘʭ ʝʢʚʽʚʘʣʝʥʪʘ ʜʽʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ: MT CO2e); ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ (ʛʘʣʦʥʠ); ʝʢʦʥʦʤʽʷ ʢʦʰʪʽʚ, 

ʧʦʚ'ʷʟʘʥʘ ʟʽ ʩʢʦʨʦʯʝʥʥʷʤ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ, MT CO2e ʽ ʚʠʪʨʘʪ ʚʦʜʠ. 



130 

 

  

ʆʪʞʝ, ʧʦʢʘʟʥʠʢʠ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʚ'ʷʟʦʢ ʤʽʞ ʝʢʦʥʦʤʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʽ ʜʦʟʚʦʣʷʶʪʴ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʦʣʽʪʠʢʫ, ʷʢ ʦʢʨʝʤʠʭ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʫ, ʧʨʠ ʮʴʦʤʫ ʧʽʜʚʠʱʫʶʯʠ 

ʝʢʦʣʦʛʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʊʘʢʽ ʧʽʜʭʦʜʠ ʜʦʟʚʦʣʷʶʪʴ 

ʟʥʠʟʠʪʠ ʷʢ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ (ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ ʦʯʠʱʝʥʥʷ), ʪʘʢ ʽ ʚʠʪʨʘʪʠ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ (ʧʨʦʙʣʝʤʠ ʟʽ ʟʜʦʨʦʚ'ʷʤ ʽ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ).  

 

2.4.3 ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ 

ʧʨʠʢʣʘʜʽ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʙô̒ ʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʧʦʚôʷʟʘʥʝ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʱʦ ʟʛʽʜʥʦ ʟʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘè (ʩʪ. 50) ʷʚʣʷʻ 

ʩʦʙʦʶ çʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ, ʱʦ ʛʘʨʘʥʪʫʻʪʴʩʷ ʟʜʽʡʩʥʝʥʥʷʤ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʜʝʨʞʘʚʥʦ-ʧʨʘʚʦʚʠʭ ʪʘ ʽʥʰʠʭ ʟʘʭʦʜʽʚè [271]. ʆʪʞʝ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʦʙô̒ ʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʚ ʝʢʦʣʦʛʽʯʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ, ʱʦ ʟʛʽʜʥʦ 

ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʚʥʫʪʨʽʰʥʴʦ ʤʦʪʠʚʦʚʘʥʘ ʽʥʽʮʽʘʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʾʭʥʽʭ ʝʢʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ ʽ 

ʟʘʚʜʘʥʴ [99].  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʝʢʪʦʨʽ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʫ ʪʘ ʧʨʠʩʫʪʥʴʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʾ 

ʧʦʣʽʪʠʢʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘʚʦʜʷʪʴʩʷ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʪʫʘʣʴʥʽ 

ʧʦʣʦʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ: 
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ʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO 14001:2015 ʪʘ ISO 

9000 . ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʠʨʝʢʪʠʚʠ 2008/50/ɭʉ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʘʨʣʘʤʝʥʪʫ ʪʘ ʨʘʜʠ 

ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦ ʨʽʚʥʽʚ, ʷʢʽ ʤʽʥʽʤʽʟʫʶʪʴ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ ʚ ʮʽʣʦʤʫ [201]. ɺʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʦʩʥʦʚʘ ʷʢʦʾ ʟʘʢʣʘʜʝʥʘ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʷʢʦʩʪʽ ɯSʆ ʩʝʨʽʾ 

14000 ʪʘ ISO ʩʝʨʽʾ 9000, ʚ ʷʢʠʭ ʥʘʚʦʜʷʪʴʩʷ ʽʜʝʾ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʮʽʣʦʤʫ. ʆʩʥʦʚʦʶ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ, ʘ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʦʙôʻʢʪʘʤʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʧʨʷʤʦʚʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʜʽʷʣʴʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʢʦʤʧʘʥʽʡ ʥʘ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʾʭ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ. 

ʆʮʽʥʢʘ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʆʮʽʥʢʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʩʪʘʥʦʚʣʶʻ 

ʥʘʡʚʘʞʣʠʚʽʰʽ ʥʘʧʨʷʤʢʠ ʨʦʙʦʪʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ 

ʝʬʝʢʪʘʤ. ɺʠʟʥʘʯʝʥʥʷ ʽʩʥʫʶʯʦʛʦ ʩʪʘʥʫ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ, ʷʢ ʚ 

ʧʠʪʘʥʥʷʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʪʘʢ ʪʝʭʥʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʦʙôʻʢʪʫ. 

ɽʢʦ-ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʽ ʧʨʠʥʮʠʧʠ 

ʧʦʣʽʪʠʢʠ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ.  

ʇʨʠʥʮʠʧʠ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʧʦʣʦʞʝʥʥʷ ʟʘʟʥʘʯʝʥʽ ʚ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʘʭ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥ ʁʟʘʙʨʫʜʥʝʥʥʶ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʚʘʪʠ ʥʦʚʽ 

ʧʽʜʭʦʜʠ ʜʦ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʟʙʝʨʽʛʘʶʯʠ ʽ ʟʘʭʠʱʘʶʯʠ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʦʩʠʣʶʶʯʠ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʩʢʦʨʦʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʧʦʰʫʢʫ 

ʰʣʷʭʽʚ ʜʣʷ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 
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ʇʝʨʝʦʩʥʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʥʘʧʨʷʤʢʫ ʾʭ ʝʢʦʣʦʛʽʟʘʮʽʾ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʜʦʩʢʦʥʘʣʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ.  

ʐʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʢʦʤʧʦʥʝʥʪʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. ɿʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʥʝʰʪʘʪʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʱʦ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʨʠʟʠʢ ʥʘʜʭʦʜʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ 

ʜʦʚʢʽʣʣʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ-ʜʦʩʢʦʥʘʣʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ 

ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʦʪʠʪʠ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʝʬʝʢʪʠ ʧʽʜ ʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥ ̔ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʝ ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ 

ʜʣʷ ʾʭ ʣʽʢʚʽʜʘʮʽʾ  

ɺʧʣʠʚ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʧʦʣʽʢʦʤʧʦʥʝʥʪʥʽʩʪʶ ʷʢ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʪʘʢ ʽ ʩʝʨʝʜʦʚʠʱ ʚʧʣʠʚʫ ʪʘ ʤʽʥʣʠʚʽʩʪʶ ʚ 

ʯʘʩ̔. ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʟʽ ʩʧʦʨʫʜʞʝʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ ʪʘ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʪʢʦʤ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʥʦʟʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʪʘ 

ʚʠʟʥʘʯʘʪʠ ʨʽʚʥʽ ʨʠʟʠʢʫ ʧʨʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʨʠ ʤʦʞʣʠʚʠʭ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʩʧʨʦʝʢʪʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʨʠʟʠʢʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʟʦʢʨʝʤʘ ʧʨʠ ʟʘʙʨʫʜʥʝʥʥʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦ ʩʚʽʜʦʤʦʛʦ ʬʨʦʥʪʦʚʦʛʦ 

ʚʠʢʦʥʘʚʮʷ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʙʣʠʟʴʢʦ 80 % ʘʚʘʨʽʡ ʽ ʪʝʭʥʦʛʝʥʥʠʭ 

ʢʘʪʘʩʪʨʦʬ ʧʦʚ'ʷʟʘʥʽ ʟ ʣʶʜʩʴʢʠʤ ʯʠʥʥʠʢʦʤ [201]. ʇʨʠʥʮʠʧ çʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʷè ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʚ ʥʘʬʪʦʛʘʟʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽ ʤʘʻ 

ʩʪʦʩʫʚʘʪʠʩʷ ʷʢ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʪʘʢ ʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʝʨʩʦʥʘʣʫ.  

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʧʦʣʦʞʝʥʴ ʢʦʥʮʝʧʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʦʙô̒ ʢʪʽʚ. ʉʘʤʝ ʧʽʜʭʽʜ 

ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʦʟʚʦʣʷʻ ʮʽʣʽʩʥʦ ʦʮʽʥʠʪʠ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ 
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ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʛʣʷʥʫʪʠ ʤʝʪʦʜʦʣʦʛʽʶ 

ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʾʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ, ʘ ʟʦʢʨʝʤʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ.   

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ʈʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʜʠʥʘʤʽʢʠ ʚʟʘʻʤʦʜʽʾ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ ʟ 

ʥʘʚʢʦʣʠʰʥʽʤ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʚʝʜʝʥʦ ʚʟʘʻʤʦʜʽʶ ʬʘʢʪʦʨʽʚ ʷʢ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʴʦʛʦ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʷʢʝ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʩʪʽʡʥʽʡ ʜʠʥʘʤʽʮʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʚʝʨʜʣʦʚʠʥʠ. ʊʦʤʫ, ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ ʨʽʟʥʦʧʣʘʥʦʚʽʩʪʴ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʟʚôʷʟʢʽʚ, ʚʠʚʯʝʥʥʷ ʽ 

ʦʙôʻʜʥʘʥʥʷ ʷʢʠʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʷʚʠʪʠ ʻʜʠʥʫ ʢʘʨʪʠʥʫ ʪʘ ʚʠʷʚʠʪʠ ʥʝʦʙʭʽʜʥʽ 

ʰʣʷʭʠ ʚʧʣʠʚʫ ʥʘ ʜʘʥʫ ʩʠʩʪʝʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

2. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʬʦʥʪʘʥʽʚ 

ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʚʠʭ ʽ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʅʘʚʝʜʝʥʦ 

ʬʘʢʪʦʨʠ, ʱʦ ʧʝʨʝʜʫʚʘʣʠ ʚʠʥʠʢʥʝʥʥʶ ʛʘʟʦʥʘʬʪʦʚʦʜʦʧʨʦʷʚʽʚ ʪʘ ʚʽʜʢʨʠʪʠʭ 

ʬʦʥʪʘʥʽʚ ʥʘ ʧʦʥʘʜ 100 ʩʚʝʨʜʣʦʚʠʥʘʭ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʌʘʢʪʦʨʠ 

ʟʛʨʫʧʦʚʘʥʦ ʚ ʦʢʨʝʤʽ ʥʘʧʨʷʤʢʠ ʪʘ ʚʠʜʽʣʝʥʦ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʽ. ʇʽʜʪʚʝʨʜʞʝʥʦ 

ʚʘʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ (ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ) ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʝʨʝʜʫʤʦʚ 

ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʬʦʥʪʘʥʽʚ. 

3. ʅʘʚʝʜʝʥʦ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʈʝʘʣʽʟʦʚʘʥʦ ʚʠʙʽʨ ʢʨʠʪʝʨʽʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʠʟʠʢʘʤʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʘʭ. 

ʅʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʢʨʠʪʝʨʽʾʚ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʯʠʩʣʦʚʠʭ 

ʟʥʘʯʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʢʨʠʪʝʨʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʘʜʝʢʚʘʪʥʦ ʦʮʽʥʠʪʠ ʨʝʘʣʴʥʫ ʟʘʛʨʦʟʫ 

ʪʘ ʨʦʟʨʦʙʠʪʠ ʢʦʥʢʨʝʢʪʥʽ ʜʽʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

4. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʝʬʝʢʪʽʚ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ 
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ʩʧʦʨʫʜʞʝʥʽ ʥʘʬʪʦʚʦʾ ʽ ʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʮʽ ʧʦʥʷʪʪʷ ʨʦʟʛʣʷʜʘʪʠ 

ʚ ʢʦʤʧʣʝʢʩʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʚʽʜ ʚʪʨʘʪʠ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʚʝʜʝʥʠʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

5. ʈʦʟʨʦʙʣʝʥʦ ʽʥʥʦʚʘʮʽʡʥʫ ʢʦʥʮʝʧʮʽʶ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʘ 

ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʦʮʽʥʢʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʘʢʦʞ, ʢʦʥʮʝʧʮʽʻʶ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʧʨʠʥʮʠʧ çʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʷè ʜʣʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʽʜʧʦʚʽʜʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʩʫʯʘʩʥʽ ʧʦʪʨʝʙʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʪʘ ʚʠʤʦʛʠ ʷʢ ʚʽʪʯʠʟʥʷʥʦʛʦ, ʪʘʢ ʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 
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ʈʆɿɼɯʃ 3  
ɽʂʆʃʆɻɯʏʅʀʁ ʄɽʅɽɼɾʄɽʅʊ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ 

ʅɸʌʊʆɻɸɿʆɺʀʍ ʉɺɽʈɼʃʆɺʀʅ 

3.1 ʄʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʝʢʦ-

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʦʙôʻʢʪʽʚ 

 

3.1.1 ɺʠʟʥʘʯʝʥʥʷ ʧʦʟʠʮʽʾ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚ ʫʧʨʘʚʣʽʥʥʽ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ 

 

ʇʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʽʚʥʷ. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʜʦ 

ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʩʪʚʦʨʠʚ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ: ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʽʜʭʦʜʽʚ, ʫʪʚʦʨʝʥʥʷ ʚʠʢʠʜʽʚ, ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʯʝʨʧʥʠʭ ʨʝʩʫʨʩʽʚ. ʎʽ 

ʧʫʥʢʪʠ ʟʦʢʨʝʤʘ ʩʪʦʩʫʶʪʴʩʷ ʽ ʥʘʬʪʦʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ɿʘʚʜʘʥʥʷ ʦʪʨʠʤʘʥʥʷ ʛʨʫʧʦʚʦʾ ʢʽʣʴʢʽʩʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʥʦʩʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʦʮʽʥʶʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʧʣʠʚʫ ʧʣʘʥʦʚʘʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ʜʘʥʠʡ ʯʘʩ ʚʠʨʽʰʫʻʪʴʩʷ ʤʝʪʦʜʘʤʠ 

ʢʨʠʪʝʨʽʘʣʴʥʦ-ʝʢʩʧʝʨʪʥʦʛʦ ʟʚʘʞʫʚʘʥʥʷ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (ʆɾʎ) (Life cycle assessment - 

LCA), ʷʢʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʘʢʪʠʮʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ 

ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ ʽ ɸʤʝʨʠʢʠ [299]. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʟʘʪʚʝʨʜʞʝʥʽ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʩʝʨʽʾ ISO 14040-14049 çʄʝʪʦʜʦʣʦʛʽʷ 

ʘʥʘʣʽʟʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫè [151,152,154]. ɿʛʽʜʥʦ ʟ ʥʦʚʦʶ ʚʝʨʩʽʻʶ ʩʪʘʥʜʘʨʪʫ, ʥʘ 

ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʝʨʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʚʠʥʥʘ ʧʦʰʠʨʠʪʠ ʩʚʽʡ ʢʦʥʪʨʦʣʴ ʥʘ ʢʦʞʥʫ ʩʪʘʜʽʶ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ: ʧʨʠʜʙʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ / ʜʦʩʪʘʚʢʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ, ʫʪʠʣʽʟʘʮʽʷ [99].  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (ɾʎ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʣʦʞʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ISO 14000, ʷʢʽ ʜʘʶʪʴ ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʪʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 
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ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʮʽʣʦʤʫ [98]. ɿʘʟʥʘʯʝʥʽ ʩʪʘʥʜʘʨʪʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʪʘ ʾʭ ʤʦʞʣʠʚʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ 

ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʣʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʏʝʨʝʟ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʠʡ 

ʧʨʦʮʝʩ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʞʥʦʛʦ ʝʪʘʧʫ.  

ɿʛʽʜʥʦ ISO 14040 ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟʚʫʯʠʪʴ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: ʞʠʪʪʻʚʠʡ ʮʠʢʣ (life cycle) ï ʮʝ ʧʦʩʣʽʜʦʚʥʽ ʽ ʚʟʘʻʤʦʟʘʣʝʞʥʽ ʝʪʘʧʠ 

ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʨʠʜʙʘʥʥʷ ʩʠʨʦʚʠʥʠ ʘʙʦ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʟ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʘʢʽʥʯʫʶʯʠ ʫʪʠʣʽʟʘʮʽʻʶ [151]. ɸ ʦʮʽʥʢʘ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ï ʮʝ ʟʙʠʨʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ, ʘ 

ʪʘʢʦʞ ʧʦʪʝʥʮʽʡʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʙʦʢʫ ʚʠʨʦʙʥʠʯʦʾ 

ʩʠʩʪʝʤʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ. 

ɺ ʩʪʘʥʜʘʨʪʽ ISO 14001:2015 ʧʨʦʧʘʛʫʻʪʴʩʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʽʜʭʦʜʫ ʤʠʩʣʝʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ 

ʝʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ï ʨʦʟʨʦʙʣʝʥʥʷ, 

ʟʘʢʫʧʽʚʣʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʫʪʠʣʽʟʘʮʽʷ ʪʦʱʦ, ʘ ʥʝ ʪʽʣʴʢʠ ʚʠʤʦʛʠ, 

ʱʦ ʚʠʩʫʚʘʶʪʴ ʜʦ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ [99]. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʷʢ ʦʜʠʥ ʟ ʚʘʛʦʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʦʜʫʢʪʦʤ ʘʙʦ ʘʩʦʨʪʠʤʝʥʪʦʤ ʧʨʦʜʫʢʪʫ 

ʧʨʦʪʷʛʦʤ ʡʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʣʘʥʮʶʛʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚʘʨʪʦʩʪʽ. ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʞʠʪʪʻʚʠʡ 

ʮʠʢʣ ʽ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʜʫʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ [99]. ɺ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʉʪʨʝʤʙʝʨʛ ʃ.ʄ. 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʆɾʎ ʻ ʩʠʩʪʝʤʥʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʦʙ'ʻʢʪʘ ʪʘ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʜʽʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʘ 

ʜʦʚʢʽʣʣʷ [299]. 

ɺ ɼʉʊʋ ISO 14040:2013 [151] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʆɾʎ, ʟʘʟʚʠʯʘʡ, ʥʝ ʦʭʦʧʣʶʻ 

ʝʢʦʥʦʤʽʯʥʽ ʯʠ ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ ʧʨʦʜʫʢʮʽʾ, ʘʣʝ ʧʽʜʭʽʜ ʪʘ ʤʝʪʦʜʦʣʦʛʽʷ ʞʠʪʪʻʚʦʛʦ 
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ʮʠʢʣʫ, ʦʧʠʩʘʥʽ ʚ ʩʪʘʥʜʘʨʪʽ ɼʉʊʋ ISO 14040:2013, ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡ ʜʦ ʮʠʭ 

ʘʩʧʝʢʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʆɾʎ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚ 

ʧʨʘʮʽ A. C. Kokossis, F. Thompson ʪʘT. K. Das [36].  

 

3.1.2 ɽʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

 

ʆɾʎ ʜʦʩʣʽʜʞʫʻ ʧʦʪʝʥʮʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʧʦʩʣʽʜʦʚʥʦ ʟʘ ʚʩʽʤʘ ʝʪʘʧʘʤʠ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʽʜ ʟʘʢʫʧʽʚʣʽ ʩʠʨʦʚʠʥʠ ʜʦ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʧʝʨʝʨʦʙʢʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʫʪʠʣʽʟʘʮʽʾ (ʈʠʩ.  3.1).  

 

ʈʠʩʫʥʦʢ  3.1 ï ʉʭʝʤʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʪʫ [90] 

ʇʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʻ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʜʝʛʨʘʜʘʮʽʷ 

ʝʢʦʩʠʩʪʝʤʠ [299]. 

ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʫ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʷʜ ʪʝʨʤʽʥʽʚ, ʷʢʽ 

ʪʨʘʢʪʫʶʪʴʩʷ ʟʛʽʜʥʦ ISO 14040:2006 [151] ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ̔ ʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (LCI life cycle inventory 

analysis) ʝʪʘʧ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʱʦ ʚʢʣʶʯʘʻ ʟʙʠʨʘʥʥʷ ʽ ʢʽʣʴʢʽʩʥʝ 
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ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʜʣʷ ʜʘʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ; 

- ʦʮʽʥʢʘ ʚʧʣʠʚʽʚ ʥʘ ʧʨʦʪʷʟʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (LCIA life cycle impact 

assessment) - ʝʪʘʧ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʫʤʽʥʥʷ ʽ 

ʦʮʽʥʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʽ ʟʥʘʯʫʱʦʩʪʽ ʤʦʞʣʠʚʠʭ ʚʧʣʠʚʽʚ ʟ ʙʦʢʫ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ; 

- ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (life cycle interpretation) - ʝʪʘʧ ʦʮʽʥʢʠ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʥʘ ʷʢʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʘʙʦ ʦʮʽʥʢʠ 

ʚʧʣʠʚʽʚ ʘʙʦ ʪʦʛʦ ʡ ʽʥʰʦʛʦ ʧʦʚ'ʷʟʫʶʪʴ ʟ ʧʦʩʪʘʚʣʝʥʦʶ ʤʝʪʦʶ ʽ ʩʬʝʨʦʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʪʠʤ, ʱʦʙ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ ʽ ʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ; 

- ʝʣʝʤʝʥʪʘʨʥʠʡ ʧʦʪʽʢ (elementary flow) - ʮʝ ʤʘʪʝʨʽʘʣ ʘʙʦ ʝʥʝʨʛʽʷ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʚ ʜʦʩʣʽʜʞʫʚʘʥʫ ʩʠʩʪʝʤʫ  ̔ʙʫʣʠ ʚʠʣʫʯʝʥʽ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʙʝʟ ʾʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʶʜʠʥʦʶ, ʘʙʦ ʚʠʭʦʜʷʪʴ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʩʠʩʪʝʤʠ  ̔ ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʙʝʟ ʾʭ ʧʦʜʘʣʴʰʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʶʜʠʥʦʶ; 

- ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʜʠʥʠʮʷ (functional unit) ʢʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʩʪʘʥʜʘʨʪʥʦʾ ʦʜʠʥʠʮʽ 

(ʚʠʤʽʨʶʚʘʥʥʷ); 

- ʚʭʽʜʥʠʡ ʧʦʪʽʢ (input) ʧʨʦʜʫʢʮʽʷ, ʤʘʪʝʨʽʘʣ ʘʙʦ ʧʦʪʽʢ ʝʥʝʨʛʽʾ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʚ ʦʜʠʥʠʯʥʠʡ ʧʨʦʮʝʩ (ʧʨʦʜʫʢʮʽʷ ʽ ʤʘʪʝʨʽʘʣʠ ʚʢʣʶʯʘʶʪʴ ʩʠʨʦʚʠʥʫ, 

ʧʨʦʤʽʞʥʫ ʧʨʦʜʫʢʮʽʶ ʽ ʩʫʧʫʪʥʶ ʧʨʦʜʫʢʮʽʶ); 

- ʧʨʦʤʽʞʥʠʡ ʧʦʪʽʢ (intermediate flow) ʧʨʦʜʫʢʮʽʷ, ʤʘʪʝʨʽʘʣ ʘʙʦ ʧʦʪʽʢ 

ʝʥʝʨʛʽʾ ʚ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʧʦʦʜʠʥʦʢʠʤʠ ʧʨʦʮʝʩʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʠʨʦʙʥʠʯʦʾ 

ʩʠʩʪʝʤʠ; 

- ʨʝʟʫʣʴʪʘʪ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ (life cycle 

inventory analysis result LCI result) ʨʝʟʫʣʴʪʘʪʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʢʘʪʘʣʦʛ ʧʦʪʦʢʽʚ, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴ ʢʦʨʜʦʥ 

ʩʠʩʪʝʤʠ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʭʽʜʥʫ ʪʦʯʢʫ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 
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- ʚʠʭʽʜʥʠʡ ʧʦʪʽʢ (output) ʧʨʦʜʫʢʮʽʷ, ʤʘʪʝʨʽʘʣ ʘʙʦ ʧʦʪʽʢ ʝʥʝʨʛʽʾ, ʱʦ 

ʚʠʭʦʜʠʪʴ ʟ ʦʜʠʥʠʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʧʨʦʜʫʢʮʽʷ ʽ ʤʘʪʝʨʽʘʣʠ ʚʢʣʶʯʘʶʪʴ ʩʠʨʦʚʠʥʫ, 

ʧʨʦʤʽʞʥʫ ʧʨʦʜʫʢʮʽʶ, ʩʫʧʫʪʥʶ ʧʨʦʜʫʢʮʽʶ ʽ ʚʠʢʠʜʠ); 

- ʧʨʦʜʫʢʮʽʡʥʘ ʩʠʩʪʝʤʘ (product system) ʩʫʢʫʧʥʽʩʪʴ ʦʜʠʥʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟ 

ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʧʦʪʦʢʘʤʠ ʽ ʧʦʪʦʢʘʤʠ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ 

ʢʦʥʢʨʝʪʥʠʭ ʬʫʥʢʮʽʡ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʶʶʪʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʜʫʢʮʽʾ; 

- ʦʜʠʥʠʯʥʠʡ ʧʨʦʮʝʩ (unit process) ʥʘʡʤʝʥʰʘ ʯʘʩʪʠʥʘ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ, 

ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʤʫ ʘʥʘʣʽʟʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʷʢʦʛʦ ʚʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʶʪʴʩʷ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʆɾʎ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4 ʝʪʘʧʽʚ [151].  

-   ʤʝʪʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʚʧʣʠʚʫ;  

- ̔ ʥʚʝʥʪʘʨʠʟʘʮʽʷ;  

- ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ; 

- ̔ ʥʪʝʨʧʨʝʪʘʮʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʠʡʥʷʪʠ ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʮʽʣʷʤʠ ʚʠʚʯʝʥʥʷ ʆɾʎ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʝʪʘʧʽʚ 

ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 3.2.  

 

ʈʠʩʫʥʦʢ 3.2 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʆɾʎ [99] 
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ʇʨʦʜʫʢʮʽʡʥʘ ʩʠʩʪʝʤʘ ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʦʙôʻʢʪʦʤ ʚ ʧʨʦʮʝʩʽ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ. ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʜʽʣ ʩʠʩʪʝʤʠ ʥʘ ʦʜʠʥʠʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ 

ʩʪʘʥʦʚʣʷʪʴ ʦʢʨʝʤʽ ʚʭʽʜʥʽ ʧʦʪʦʢʠ, ʘʣʝ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ ʧʨʦʤʽʞʥʠʤʠ ʪʘ /ʘʙʦ 

ʚʠʭʽʜʥʠʤʠ ʧʦʪʦʢʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʧʨʦʜʫʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʙʫʤʦʚʣʝʥʝ ʦʜʠʥʠʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʩʠʩʪʝʤʠ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ. ʅʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢʽ ʫʤʦʚʠ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦʙ ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʧʦʪʦʢʠ ʙʫʣʠ ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʽ ʜʦʟʚʦʣʷʣʠ 

ʟʜʽʡʩʥʠʪʠ ʢʽʣʴʢʽʩʥʝ ʦʮʽʥʶʚʘʥʥʷ. 

ɯʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ï ʝʪʘʧ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʡ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʥʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʨʦʜʫʢʪʽʚ: ʩʪʚʦʨʶʶʪʴʩʷ 

ʙʘʣʘʥʩʠ ʤʘʪʝʨʽʘʣʽʚ ʽ ʝʥʝʨʛʽʾ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʩʠʨʦʚʠʥʫ, ʨʝʘʢʪʠʚʠ, ʧʨʦʜʫʢʪʠ, 

ʩʫʙʧʨʦʜʫʢʪʠ ʽ ʪʘʢʦʞ ʪʚʝʨʜʽ, ʨʽʜʢʽ ʪʘ ʛʘʟʦʚʽ ʝʤʽʩʽʾ (ʚʽʜʭʦʜʠ). ʄʝʪʘ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘ ʦʩʥʦʚʽ ʙʘʟ ʜʘʥʠʭ ʚʠʤʦʛ ʜʦ 

ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʽʾ ʽ ʥʝʦʙʨʦʙʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʩʠʨʦʚʠʥʠ), ʝʤʽʩʽʡ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʩʢʠʜʽʚ ʫ ʚʦʜʫ, ʪʚʝʨʜʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʽʥʰʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʚʧʣʠʚʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʾ, ʧʨʦʮʝʩʫ ʘʙʦ 

ʜʽʷʣʴʥʦʩʪʽ [23]. 

ʅʘ ʦʩʥʦʚʽ ʽʥʚʝʥʪʘʨʠʟʘʮʽ ʾʦʜʝʨʞʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʠʡʤʘʪʠ 

ʨʽʰʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

- ʢʦʥʪʨʦʣʶ ʧʦʪʦʢʽʚ ʨʝʩʫʨʩʽʚ ʚ ʩʠʩʪʝʤʽ; 

- ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ; 

- ʚʠʙʦʨʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʬʦʨʤʫʶʪʴ 

ʝʢʦ-ʝʬʝʢʪʠʚʥʫ ʟʙʘʣʘʥʩʦʚʘʥʫ ʩʠʩʪʝʤʫ; 

- ʚʠʙʦʨʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ; 

- ʧʦʨʽʚʥʷʥʥʷ ʘʥʘʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʽʥʰʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ. 

ɯʥʜʠʢʘʪʦʨʘʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʜʦʨʦʚô̫ 

ʣʶʜʠʥʠ, ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ [23]. ɺ ʪʘʙʣʠʮʽ 

3.1 ʥʘʚʝʜʝʥʽ ʢʘʪʝʛʦʨʽʾ ʚʧʣʠʚʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʨʽʚʥʷʭ 

ʩʝʨʝʜʥʴʦʾ ʪʘ ʢʽʥʮʝʚʦʾ ʪʦʯʦʢ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʢʘʪʦʨʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 
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ɺʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʝʢʦʣʦʛʽʯʥʠʭ ʝʬʝʢʪʽʚ ʩʧʨʠʯʠʥʝʥʠʭ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʤʘʻ ʥʘ ʤʝʪʽ 

ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʜʠʥʘʤʽʢʠ ʷʢ ʩʤʝʨʪʥʦʩʪʽ, ʪʘʢ ʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 3.1 ï ʂʘʪʝʛʦʨʽʾ ʚʧʣʠʚʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʨʽʚʥʷʭ 

ʩʝʨʝʜʥʴʦʾ ʪʘ ʢʽʥʮʝʚʦʾ ʪʦʯʦʢ [23]. 

 
 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʘʛʨʝʛʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʥʮʝʧʮʽʶ DALY (Disability Adjusted Life Years) ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʉʚʽʪʦʚʦʶ 

ʆʨʛʘʥʽʟʘʮʽʻʶ ɿʜʦʨʦʚôʷ, ʷʢʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʷʢʽʩʪʴ ʞʠʪʪʷ ʪʘ 

ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʟʘ ʦʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʦʪʨʠʤʫʶʯʠ (ʧʦʪʝʥʮʽʡʥʫ) ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ 

ʟʜʦʨʦʚʦʛʦ ʞʠʪʪʷ, ʚʪʨʘʯʝʥʠʭ ʯʝʨʝʟ ʧʝʨʝʜʯʘʩʥʫ ʩʤʝʨʪʥʽʩʪʴ ʘʙʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ. 

ʂʦʥʮʝʧʮʽʷ DALY ʧʦʻʜʥʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʷʢʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʷ ʚ ʦʜʥʦʤʫ 

ʽʥʜʠʢʘʪʦʨʽ, ʚʠʚʦʜʷʯʠ (ʧʦʪʝʥʮʽʡʥʫ) ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʟʜʦʨʦʚʦʛʦ ʞʠʪʪʷ, ʚʪʨʘʯʝʥʠʭ 

ʯʝʨʝʟ ʧʝʨʝʜʯʘʩʥʫ ʩʤʝʨʪʥʽʩʪʴ ʘʙʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʧʣʠʚ 

ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʟʜʦʨʦʚʷ. ʆʜʠʥʠʮʝʶ ʚʠʤʽʨʫ ʻ ʦʜʠʥ DALY - ʦʜʠʥ ʚʪʨʘʯʝʥʠʡ 

ʨʽʢ çʟʜʦʨʦʚʦʛʦè ʞʠʪʪʷ ʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [44]: 

                                                 DALY= YLL +YLD                                                      (3.1) 
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ɼʝ, YLL  ï ʦʯʽʢʫʚʘʥʘ ʩʫʤʘ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʞʠʪʪʷ ʯʝʨʝʟ ʧʝʨʝʜʯʘʩʥʫ 

ʩʤʝʨʪʥʽʩʪʴ. ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʯʽʢʫʚʘʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʚ ʤʦʤʝʥʪ 

ʩʤʝʨʪʽ; 

YLD - ʦʯʽʢʫʚʘʥʘ (ʩʝʨʝʜʥʷ) ʢʽʣʴʢʽʩʪʴ ʚʪʨʘʯʝʥʠʭ ʨʦʢʽʚ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʞʠʪʪʷ 

(ʢ̔ʣʴʢʽʩʪʴ ʨʦʢʽʚ ʭʚʦʨʦʙʠ ʜʦ ʨʝʤʽʩʽʾ ʘʙʦ ʩʤʝʨʪʽ ʚʘʛʘ ʽʥʚʘʣʽʜʥʦʩʪʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ 

ʭʚʦʨʦʙʠ).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙʨʘʥʦʛʦ 

ʦʙô̒ ʢʪʫ ʯʠ ʜʽʷʣʴʥʦʩʪʽ ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʨʝʢʦʤʝʥʜʫʻ ʧʦʢʘʟʥʠʢ PDF (Potentially 

Disappeared Fraction of species ï ʯʘʩʪʢʘ ʚʠʜʽʚ, ɦ ʦ ʧʦʪʝʥʮʽʡʥʦ ʧʨʦʧʘʣʠ) ï ʧʦʢʘʟʥʠʢ 

ʚʪʨʘʪʠ ʚʠʜʽʚ, ʰʚʠʜʢʽʩʪʴ ʚʠʤʠʨʘʥʥʷ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ ʘʙʦ ʘʢʚʘʪʦʨʽʾ [156]. 

ʇʦʢʘʟʥʠʢ PDF ʢʽʣʴʢʽʩʥʦ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠʩʷ ʧʦ ʨʽʟʥʦʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʜʦʩʣʽʜʞʝʥʴ, ɦ ʦ ʧʨʦʚʦʜʷʪʴʩʷ [1]:  

- ʧʦʢʘʟʥʠʢ ʚʪʨʘʪʠ ʚʠʜʽʚ (PDF) ʥʘ ʤ2 ʥʘ ʨʽʢ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʪʦʜʽ Eco-

indicator 99 ʜʣʷ ʦʮʽʥʢʠ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ); 

- ʬʘʢʪʠʯʥʦ ʚʪʨʘʯʝʥʽ ʚʠʜʠ ʟʘ ʨʽʢ (ʥʘ ʦʩʥʦʚʽ ʱʽʣʴʥʦʩʪʽ ʚʠʜʽʚ ʽ PDF) 

(ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʪʦʜʽ ReCiPe ʜʣʷ ʦʮʽʥʢʠ ʢʽʥʮʝʚʠʭ ʪʦʯʦʢ); 

- ʢʦʝʬʽʮʽʻʥʪ ʚʪʨʘʪʠ ʚʠʜʽʚ (PDF) ʥʘ 1 ʦʩʦʙʫ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʪʦʜʽ 

Impact 2002+ (normalization) ʜʣʷ ʦʮʽʥʢʠ ʩʝʨʝʜʥʽʭ ʪʦʯʦʢ). 

ɼʣʷ ʩʬʝʨʠ ʟʘʭʠʩʪʫ çʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚè ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʧʣʠʚʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɭʚʨʦʧʝʡʩʴʢʦʶ ʂʦʤʽʩʽʻʶ [23] ʥʝ 

ʥʘʚʦʜʠʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢ ʦʙʯʠʩʣʝʥʥʷ ʢʽʥʮʝʚʠʭ 

ʪʦʯʦʢ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʢʦʞʝʥ ʨʝʩʫʨʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʨʝʩʫʨʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʯʝʨʧʥʠʤʠ - ʚʠʢʦʧʥʽ, ʜʣʷ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ï ʚʪʨʘʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ 

ʽʩʥʫʚʘʥʥʷ, ʚʦʜʥʽ ʨʝʩʫʨʩʠ ï ʤʦʞʫʪʴ ʚʪʨʘʯʘʪʠ ʪʠʤʯʘʩʦʚʦ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʪʦʱʦ. 

ɺ ʤʝʪʦʜʠʮʽ, ʱʦ ʥʘʚʦʜʠʪʴʩʷ ʚ ʧʨʘʮʽ ʉʪʨʝʤʙʝʨʛ ʃ.ʄ. [299] ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʨʦʟʛʣʷʜʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʯʠʩʪʦʾ ʩʠʨʦʚʠʥʠ, ʥʘʧʨʠʢʣʘʜ, ʯʠʩʪʦʛʦ ʟʘʣʽʟʘ, ʘ ʥʝ 

ʟʘʣʽʟʥʦʾ ʨʫʜʠ. ʅʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ ʆɾʎ ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʽʷʢʠʤ ʯʠʥʦʤ ʥʝ 

ʦʙʨʦʙʣʷʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ RCj ʨʝʩʫʨʩʫ j ʚʠʨʘʞʘʻʪʴʩʷ ʧʨʦʩʪʦ ʩʫʤʫʚʘʥʥʷʤ 

ʨʝʩʫʨʩʫ Qi : 
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                                       RCj= Qi                                                                              (3.2) 

ʆʩʢʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ ʝʢʦʣʦʛʽʯʥʘ ʧʦʣʽʪʠʢʘ ʧʨʠʚʦʜʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʻʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʯʽ ʟʘʢʦʥʦʜʘʚʯʽ ʪʘ ʥʦʨʤʘʪʠʚʥʽ ʘʢʪʠ 

ʜʘʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʦʣʦʞʝʥʴ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʦʩʥʦʚʽ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ, ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʟʜʽʡʩʥʠʪʠ ʚʠʙʽʨ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʆɾʎ ʦʙôʻʢʪʽʚ 

ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ.  

 

3.2 ɺʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʦʙôʻʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʧʨʦʜʦʚʞ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ  

 

3.2.1  ɸʜʘʧʪʘʮʽʷ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʦʙô̒ ʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ  

 

ɺʠʱʝʨʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʦʪʨʝʙʫʶʪʴ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʫʤʦʚ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʊʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ 

ʥʘʩʠʯʝʥʽʩʪʴ ɾʎ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʽ ʧʽʜʙʠʨʘʶʪʴʩʷ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ, ʱʦ 

ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʛʝʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʣʷʛʘʥʥʷ ʧʦʢʣʘʜʽʚ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʨʷʜʦʤ ʽʥʰʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʜʦʚʛʦʪʨʠʚʘʣʠʤ  ʯʘʩʦʚʠʤ ʧʨʦʤʽʞʢʦʤ (ʚʽʜ 10-20 ʽ ʙʽʣʴʰʝ 

ʨʦʢʽʚ) ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ɾʎ ʩʚʝʨʜʣʦʚʠʥʠ ʻ ʜʦʮʽʣʴʥʠʤ ʧʨʦʚʝʩʪʠ ʧʦʧʝʨʝʜʥʶ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [346, 360]. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ ʥʘʩʪʫʧʥʠʭ ʩʭʝʤ:  

- ʩʭʝʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚ ʩʠʩʪʝʤʽ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ;  

- ʩʭʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʧʨʦʜʫʢʮʽʡʥʦʾ ʩʠʩʪʝʤʠ; 

- ʩʭʝʤʠ ʦʜʠʥʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʅʘ ʦʩʥʦʚʽ ʚʩʪʘʥʦʚʣʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʦʚʦʜʠʪʴʩʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʚʭʽʜʥʠʭ ʽ 

ʚʠʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʘ 
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ʪʘʢʦʞ ʤʝʪʦʜʫ ʢʦʣʝʢʪʠʚʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʦʢʠ ʦʮʽʥʶʶʪʴʩʷ 

ʙʘʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʨʷʜ ʧʦʢʘʟʥʠʢʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʷʢʠʭ 

ʻ ʩʢʣʘʜʥʠʤ ʪʘ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʧʦʙʫʜʫʚʘʪʠ ʫʥʽʚʝʨʩʘʣʴʥʫ ʤʦʜʝʣʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʷʢʘ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʠʪʠ ʧʦʪʝʥʮʽʡʥʦ ʡʤʦʚʽʨʥʽ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʧʦʪʦʢʠ ʟ 

ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦ-ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʙʨʘʥʦ ʽʥʢʨʝʤʝʥʪʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʜʣʷ ʦʮʽʥʢʠ 

ʚʠʙʽʨ ʦʢʨʝʤʠʭ ʙʽʣʴʰ ʢʦʨʦʪʢʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ 

ʟʘʛʘʣʴʥʠʡ ʮʠʢʣ. ʇʨʠ ʮʴʦʤʫ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ ʽʥʥʦʚʘʮʽʡ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʥʘ 

ʚʠʙʨʘʥʠʭ ʢʦʨʦʪʢʠʭ ʧʨʦʮʝʩʘʭ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʠʡ ʷʢ ʧʘʨʘʣʝʣʴʥʦ, ʪʘʢ ʽ 

ʧʦʩʣʽʜʦʚʥʦ ʟ ʽʥʰʠʤʠ ʝʪʘʧʘʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʚʜʦʩʢʦʥʘʣʶʶʯʠ ʾʭ.  

  

3.2.1.1 ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ  

 

ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʩʪʫʧʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ: 

- ʤʘʪʝʨʽʘʣʠ ʉʪʨʠʡʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʙʫʨʦʚʠʭ ʨʦʙʽʪ (ɺɹʈ); 

- ʤʘʪʝʨʽʘʣʠ ʇʨʠʢʘʨʧʘʪʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʫʨʦʚʠʭ ʨʦʙʽʪ (ʋɹʈ); 

- ʤʘʪʝʨʽʘʣʠ ɼʝʨʞʘʚʥʦʛʦ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɼʝʨʞʘʚʥʠʡ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʛʝʦʣʦʛʽʯʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠè (ɼʅɺʇ çɻʝʦʽʥʬʦʨʤ ʋʢʨʘʾʥʠè). 

ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ: http://geoinf.kiev.ua/pro-pidpriemstvo/; 

- ʧʘʩʧʦʨʪʠ ʩʚʝʨʜʣʦʚʠʥ (ɼʦʜʘʪʦʢ ʄ) ; 

- ʆɺɼ ʥʘ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ; 

- ʛʝʦʣʦʛʦ-ʪʝʭʥʽʯʥʽ ʥʘʨʷʜʠ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʚʧʣʠʚʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʥʘ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚʠʢʦʥʘʥʦ ʟ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ  ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ. 

 

 

 

http://geoinf.kiev.ua/pro-pidpriemstvo/


145 

 

  

3.2.1.2 ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ  

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʥʘʚʯʘʣʴʥʦ ʚʠʨʦʙʥʠʯʦʤʫ ʧʦʣʽʛʦʥʽ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʪʘ ʥʘ 

ʦʙô̒ ʢʪʘʭ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʦʜʦʚʠʱʘʭ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʘ ʟʦʢʨʝʤʘ ʥʘ: 

- ʄʦʥʘʩʪʠʨʯʘʥʩʴʢʦʤʫ; 

- ɹʠʪʢʽʚ-ɹʘʙʯʠʥʩʴʢʦʤʫ;  

- ɺʠʛʦʜʘ-ɺʠʪʚʠʮʴʢʦʤʫ; 

- ʇʽʚʥʽʯʥʦ-ɼʦʣʠʥʩʴʢʦʤʫ; 

- ɼʦʣʠʥʩʴʢʦʤʫ; 

- ʃʝʪʥʷʥʩʴʢʦʤʫ; 

- ʄʘʣʦʛʦʨʦʞʘʥʩʴʢʦʤʫ; 

- ɼʫʙʘʥʝʚʠʮʴʢʦʤʫ; 

- ʄʘʢʫʥʽʚʩʴʢʦʤʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʩʚʝʨʜʣʦʚʠʥʠ ʻ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʫ ʯʘʩʦʚʦʤʫ 

ʚʠʤʽʨʽ, ʪʦ ʟʙʽʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ɾʎ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʥʘ ʨʽʟʥʠʭ 

ʩʚʝʨʜʣʦʚʠʥʘʭ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʚʘʪʠ ʩʠʩʪʝʤʥʫ ʤʦʜʝʣʴ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʝʪʦʜʠ ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʽʚ (ʊʘʙʣʠʮʷ 3.2).  

ʊʘʙʣʠʮʷ 3.2 ï ʄʝʪʦʜʠ ʦʮʽʥʢʠ ʪʘ ʬʽʢʩʘʮʽʾ ʜʘʥʠʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ 

ˉʧ/ʧ ʇʦʢʘʟʥʠʢ ʄʝʪʦʜ ʦʮʽʥʢʠ ʪʘ ʬʽʢʩʘʮʽʾ ʜʘʥʠʭ 

1 ʈʦʟʪʘʰʫʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ 

ɺʽʟʫʘʣʴʥʠʡ, (GPS)-ʥʘʚʽʛʘʪʦʨ, ʬʦʪʦʢʘʤʝʨʘ 

2 ʆʩʦʙʣʠʚʦʩʪʽ 

ʨʝʣʴʻʬʫ 

ɺʽʟʫʘʣʴʥʠʡ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ, ʬʦʪʦʢʘʤʝʨʘ 

3 ɿʦʚʥʽʰʥʽʡ ʩʪʘʥ 

ʦʙʣʘʜʥʘʥʥʷ 

ɺʽʟʫʘʣʴʥʠʡ, ʬʦʪʦʢʘʤʝʨʘ 

4 ɿʦʚʥʽʰʥʽ 

ʧʨʦʷʚʣʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ 

 

ɺʽʟʫʘʣʴʥʠʡ, ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ, ʬʦʪʦʢʘʤʝʨʘ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.2 

ˉʧ/ʧ ʇʦʢʘʟʥʠʢ ʄʝʪʦʜ ʦʮʽʥʢʠ ʪʘ ʬʽʢʩʘʮʽʾ ʜʘʥʠʭ 

5 ɻʘʟʦʢʦʥʜʝʥʩʘʪʥʘ 

ʯʠ ʥʘʬʪʦʚʘ 

ʇʘʩʧʦʨʪ ʩʚʝʨʜʣʦʚʠʥʠ, (ʜʣʷ ʩʚʝʨʜʣʦʚʠʥ 

ʚʠʚʝʜʝʥʠʭ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ - ʚ̔ ʟʫʘʣʴʥʠʡ, ʟʽ ʩʣʽʚ 

ʞʠʪʝʣʽʚ), ʬʦʪʦʢʘʤʝʨʘ 

6 ʅʘʷʚʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʥʦʩʽʾʚ 

ɺʽʟʫʘʣʴʥʠʡ, ʬʦʪʦʢʘʤʝʨʘ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʚʠʢʠʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ çɼʆɿʆʈ-ʉ-ʄè. ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ çɼʆɿʆʈ-ʉ-ʄè ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʛʘʟʦʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʛʦʨʶʯʽ 

ʛʘʟʠ ʉnHm ʽ ʧʘʨʠ O2, SO2, Cl2, ʉʆ, CO2): ʮʽʥʘ ʦʜʠʥʠʮʽ ʥʘʡʤʝʥʰʦʛʦ ʨʦʟʨʷʜʫ (0,1% 

ʅʂʇʈ (0,01% ʦʙ.) ï ʛʦʨʶʯʽ ʛʘʟʠ ʽ ʧʘʨʠ;  0,1 ʤʛ/ʤ3 ï ʜʽʦʢʩʠʜ ʩʽʨʢʠ; 0,01 ʤʛ/ʤ3 ï 

ʭʣʦʨ; 0,1%ʦʙ. ï ʜʽʦʢʩʠʜ ʢʘʨʙʦʥʫ, ʢʠʩʝʥʴ); ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 200ʭ200ʭ81ʤʤ; ʤʘʩʘ 

ï 2,0 ʢʛ. 

 

3.2.2 ɺʠʟʥʘʯʝʥʥʷ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ 

 

ɼʦʩʢʦʥʘʣʝ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘ ʜʦʚʢʽʣʣʷ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʝʪʘʧʥʦʤʫ ʨʦʟʛʣʷʜʽ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʡʦʛʦ ɾʎ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ɾʎ 

ʩʝʨʝʜ ʦʙô̒ ʢʪʽʚ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʟʥʘʯʝʥʦ ʥʘʬʪʦʛʘʟʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʦʙôʻʢʪʠ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ [351]. 

ɺʝʩʴ ɾʎ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʟʘ ʧʨʠʥʮʠʧʘʤʠ 

ʩʠʩʪʝʤʠ ʷʢʦʩʪʽ. ʆʩʥʦʚʦʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʻ çʧʝʪʣʷ ʷʢʦʩʪʽè, ʜʝ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ 

ʢʨʠʪʝʨʽʾʚ ʧʦʚʠʥʥʘ ʙʫʪʠ çʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè. ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ɾʎ ʩʚʝʨʜʣʦʚʠʥʠ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʷʢʦʩʪʽ ʚʩʽʭ ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ ʪʘ 

ʟʘʩʦʙʽʚ ʾʭ ʚʠʢʦʥʘʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ ʰʣʷʭʦʤ ʚʧʣʠʚʫ ʥʘ ʢʦʞʥʫ ʩʪʘʜʽʶ. 

ɼʣʷ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʚʠʨʽʰʝʥʥʽ ʧʦʩʪʘʚʣʝʥʦʾ 

ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʥʘʣʝʞʥʽ ʫʤʦʚʠ. ʊʦʤʫ, ʨʦʟʨʦʙʣʝʥʦ ʩʭʝʤʫ ʞʠʪʪʻʚʦʛʦ 
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ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʝ ʩʚʝʨʜʣʦʚʠʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʦʢʨʝʤʠʡ 

ʝʣʝʤʝʥʪ ʟʘʛʘʣʴʥʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʘʣʫʟʽ (ʨʠʩ. 3.3) [346].  

ʋ ɾʎ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.3, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ 

ʝʪʘʧʠ: ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʤʦʥʪʘʞ ʙʫʨʦʚʦʾ 

ʫʩʪʘʥʦʚʢʠ, ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʝʤʦʥʪʘʞ ʙʫʨʦʚʦʾ 

ʫʩʪʘʥʦʚʢʠ, ʤʦʥʪʘʞ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, 

ʝʢʩʧʣʫʘʪʘʮʽʷ, ʟʘʚʝʨʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚʠʚʝʜʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʽʟ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

 

 
 

ʈʠʩʫʥʦʢ 3.3 ï ʉʭʝʤʘ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚ 

ʩʠʩʪʝʤʽ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
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ʅʘ ʝʪʘʧʽ çʈʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʝʢʪʽʚè ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʥʦʚʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʥʥʷ [92]: ʜʦʩʷʛʥʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʪʠ ʟʘ ʫʤʦʚʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ; 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʜʞʝʨʝʣ ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ; 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʽ ʥʦʨʤ; ʤʽʥʽʤʽʟʘʮʽʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʟʙʫʨʶʚʘʥʥʷʤ, 

ʦʩʚʦʻʥʥʷʤ ʽ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʩʚʝʨʜʣʦʚʠʥʠ ʪʦʱʦ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʟʘʢʣʘʜʘʻʪʴʩʷ ʥʘʩʪʘʥʦʚʘ ʚʩʴʦʛʦ ɾʎ ʩʚʝʨʜʣʦʚʠʥʠ, ʜʝ 

ʚʘʞʣʠʚʘ ʨʦʣʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʽʜʚʝʜʝʥʘ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʨʠʟʠʢʽʚ, ʷʢʽ ʟʘʢʣʘʜʘʣʠʩʴ ʱʝ ʥʘ ʧʝʨʝʜ ʧʨʦʝʢʪʥʠʭ 

ʩʪʘʜʽʷʭ, ʟʛʽʜʥʦ ʚʠʤʦʛ ISO 14040-14043, ISO/TS 14048-14049. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ 

ʨʠʟʠʢʽʚ ʾʭ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ, ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʠʡ ʧʦʜʽʣ ʯʘʩʪʦ ʫʧʫʩʢʘʻ ʨʝʘʣʴʥʽ ʾʭ ʟʥʘʯʝʥʥʷ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʧʠʪʘʥʥʷ ʨʠʟʠʢʽʚ ʢʦʤʧʣʝʢʩʥʦ [313]. ʉʣʽʜ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʥʫʪʠ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʡʦʥʫ ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʾʚ ʟʘʟʥʘʯʝʥʠʭ ʚ ʨʦʟʜʽʣʽ 2.2.2 ʱʦʜʦ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʣʠʭ (ʧʘʚʦʜʢʠ, ʟʝʤʣʝʪʨʫʩʠ ʪʦʱʦ), ʝʢʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ 

ʨʘʡʦʥʫ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʤʠ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʪʘ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʩʚʦʻʥʦʩʪʽ ʟʝʤʝʣʴ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʘʜʽʫʩʽ ʚʧʣʠʚʫ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʪʘ ʮʽʥʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʟ 

ʧʨʠʨʦʜʥʴʦʾ ʪʦʯʢʠ ʟʦʨʫ. ʈʘʜʽʫʩ ʚʧʣʠʚʫ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʪʨʽʙʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʷʢ 

ʜʣʷ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʜʣʷ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ, ʮʝ ʜʘʩʪʴ ʟʤʦʛʫ 

ʦʮʽʥʠʪʠ ʡʤʦʚʽʨʥʽ ʝʢʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ. 

ɽʪʘʧ çʄʦʥʪʘʞ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠè ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ 

ʚʪʨʫʯʘʥʥʷʤ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʶʶʪʴʩʷ ʧʽʜôʾʟʥʽ 

ʰʣʷʭʠ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʥʘ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ ʟʥʽʤʘʻʪʴʩʷ ʨʦʜʶʯʠʡ ʰʘʨ 

ʛʨʫʥʪʫ ʽ ʦʙʣʘʰʪʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʧʽʜ ʙʫʨʦʚʫ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʨʦʙʥʠʯʽ ʪʘ 

ʞʠʪʣʦʚʽ ʦʙôʻʢʪʠ ʨʦʙʦʯʦʾ ʟʦʥʠ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʪʘ ʞʠʪʣʦʚʠʭ ʦʙôʻʢʪʽʚ 

ʧʽʜ ʯʘʩ ʤʦʥʪʘʞʫ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʧʝʨʝʚʘʞʘʶʯʦʾ ʨʦʟʠ ʚʽʪʨʽʚ. ɺʽʜ ʷʢʦʩʪʽ ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ ʟʘʣʝʞʘʪʴ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʩʧʦʨʫʜʞʝʥʥʷ ʥʘʬʪʦʛʘʟʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ 
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ʧʨʠʩʫʪʥʽʡ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʚʽʜ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʧʝʨʝʚʝʟʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʅʘ ʝʪʘʧʽ çɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠè ʧʨʠʩʫʪʥʽ ʪʘʢʽ ʬʘʢʪʦʨʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʨʠʟʠʢʫ, ʷʢ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʩʧʦʨʫʜʞʝʥʥʷ 

ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʮʴʦʛʦ ʝʪʘʧʫ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʚʠʩʦʢʠʤʠ ʪʠʩʢʘʤʠ ʪʘ ʧʨʠʩʫʪʥʽʩʪʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʙʫʨʦʚʽ ʨʦʟʯʠʥʠ, 

ʙʫʨʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ), ʪʘʢ ʽ ʧʨʠʨʦʜʥʦʛʦ (ʥʘʬʪʘ, ʩʽʨʢʦʚʦʜʝʥʴ). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ ʟ ʜʚʠʛʫʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ.  

ɽʪʘʧ çɺʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠè ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʢʠʜʘʤʠ ʥʘʬʪʠ ʚ 

ʘʤʙʘʨʠ ʪʘ ʛʘʟʫ, ʷʢʠʡ ʩʧʘʣʶʻʪʴʩʷ ʥʘ ʬʘʢʝʣʽ. ʎʝʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ, ʷʢ ʥʘ ʧʨʠʟʝʤʥʠʡ ʰʘʨ ʘʪʤʦʩʬʝʨʠ, ʪʘʢ ʽ ʥʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ. 

ɽʪʘʧ çɼʝʤʦʥʪʘʞʫ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠè ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʙʠʨʘʥʥʷʤ ʪʘ 

ʚʠʚʝʟʝʥʥʷʤ ʙʫʨʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʨʝʢʫʣʴʪʠʚʘʮʽʻʶ ʪʝʨʠʪʦʨʽʾ. ɺ ʧʨʦʮʝʩʽ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʘʣʝʥʥʷ ʪʘ ʫʪʠʣʽʟʘʮʽʷ ʚʽʜʭʦʜʽʚ ʙʫʨʽʥʥʷ (ʙʫʨʦʚʠʡ 

ʨʦʟʯʠʥ, ʙʫʨʦʚʠʡ ʰʣʘʤ, ʙʫʨʦʚʽ ʩʪʽʯʥʽ ʚʦʜʠ, ʭʽʤʽʯʥʽ ʨʝʘʛʝʥʪʠ ʪʦʱʦ). ɺ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʯʝʨʝʟ ʥʝʷʢʽʩʥʦ ʧʨʦʚʝʜʝʥʫ ʨʝʢʫʣʴʪʠʚʘʮʽʶ ʚ ʤʽʩʮʷʭ ʟʥʘʭʦʜʞʝʥʥʷ 

ʰʣʘʤʦʚʠʭ ʘʤʙʘʨʽʚ ʪʘ ʩʪʽʯʥʠʭ ʚʦʜ ʪʨʘʧʣʷʶʪʴʩʷ ʚʠʧʘʜʢʠ ʛʠʙʝʣʽ ʪʚʘʨʠʥ, ʘ ʪʘʢʦʞ 

ʪʘʢʽ ʪʝʨʠʪʦʨʽʾ ʪʨʠʚʘʣʠʡ ʯʘʩ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ [57].  

çʄʦʥʪʘʞ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷè ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ ʱʝ ʟ 

ʥʝʜʝʤʦʥʪʦʚʘʥʦʶ ʙʫʨʦʚʦʶ ʫʩʪʘʥʦʚʢʦʶ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʰʢʦʚʠʭ ʧʽʜʡʦʤʥʠʢʽʚ 

(ʩʧʝʮʽʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ). ʉʚʝʨʜʣʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʘʱʝʥʽ ʥʘʩʪʫʧʥʠʤ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ: ʬʦʥʪʘʥʥʘ ʘʨʤʘʪʫʨʘ, ʛʘʟʣʽʬʪʥʝ ʦʙʣʘʜʥʘʥʥʷ, 

ʚʽʜʮʝʥʪʨʦʚʽ ʛʣʠʙʠʥʥʽ ʥʘʩʦʩʠ, ʚʝʨʩʪʘʪʠ-ʢʘʯʘʣʢʠ ʟ ʰʪʘʥʛʦʚʠʤʠ ʥʘʩʦʩʘʤʠ ʪʦʱʦ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʜʦʚʢʽʣʣʷ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʚʠʤʘʛʘʻʪʴʩʷ 

ʚʠʩʦʢʦʷʢʽʩʥʘ ʥʘʜʽʡʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʫʩʪʴʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ɽʪʘʧ çʆʩʚʦʻʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠè ʻ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʜʦʚʢʽʣʣʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ. ɺʠʢʠʜʠ 
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ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʦ ʚʽʜʚʦʜʘʭ ʥʘ ʧʝʚʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʟʦʚʥʽʰʥʶ 

ʧʦʚʝʨʭʥʶ. ʊʝʨʠʪʦʨʽʷ ʜʘʥʦʾ ʧʦʚʝʨʭʥʽ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʰʪʦʚʘʥʘ ʚʽʜʙʽʡʥʠʤʠ 

ʚʘʣʘʤʠ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʛʘʟʫ ʡʦʛʦ ʩʧʘʣʶʶʪʴ. ʗʢʱʦ ʚ ʩʫʤʽʰʽ ʧʨʠʩʫʪʥʷ ʨʽʜʠʥʘ ʯʠ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ, ʪʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʚʯʘʩʥʦ ʧʨʠʛʦʪʦʚʣʝʥʠʡ ʘʤʙʘʨ ʜʣʷ 

ʾʭ ʟʙʦʨʫ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʩʷ ʧʨʦʜʫʢʮʽʷ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘʜʭʦʜʷʪʴ ʥʘ ʚʽʜʢʨʠʪʫ 

ʧʦʚʝʨʭʥʶ, ʜʝ ʧʨʦʭʦʜʠʪʴ ʾʭ ʽʥʪʝʥʩʠʚʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʜʦʚʢʽʣʣʽ. 

ɽʪʘʧ çɽʢʩʧʣʫʘʪʘʮʽʾè ʻ ʥʘʡʙʽʣʴʰ ʪʨʠʚʘʣʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʚʠʨʦʙʥʠʯʠʤʠ ʝʪʘʧʘʤʠ. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ ʩʪʫʧʽʥʴ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʨʦʜʦʚʠʱ ʽ ʚʝʣʠʢʠʤ 

ʬʦʥʜʦʤ ʩʚʝʨʜʣʦʚʠʥ, ʟʥʘʯʥʦʶ ʧʨʦʪʷʞʥʽʩʪʶ ʚʥʫʪʨʽʰʥʴʦ-ʧʨʦʤʠʩʣʦʚʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʜʝʩʷʪʢʘʤʠ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʪʦʱʦ.  

ʅʘ ʝʪʘʧʽ çɿʘʚʝʨʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾè ʝʢʦʣʦʛʽʯʥʠʡ ʨʠʟʠʢ ʟʨʦʩʪʘʻ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʚʽʜʧʦʚʽʜʥʦʛʦ, ʟʘʩʪʘʨʽʣʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʣʠ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʬʣʶʾʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ. 

ɽʪʘʧ çɺʠʚʝʜʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʽʟ ʝʢʩʧʣʫʘʪʘʮʽʾè. ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʩʢʣʘʜʥʘ 

ʧʨʦʙʣʝʤʘ ʱʦʜʦ ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʚʠʚʝʜʝʥʽ ʽʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʽʜ ʧʦʯʘʪʢʫ ʩʚʦʻʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘʬʪʦʛʘʟʦʚʘ ʛʘʣʫʟʴ ʧʨʦʙʫʨʠʣʘ ʚʝʣʠʯʝʟʥʽ ʢʽʣʴʢʦʩʪʽ ʩʚʝʨʜʣʦʚʠʥ ʽ ʜʦ 

ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʻ ʥʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʘ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʙʝʟ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʛʣʷʜʫ, ʱʦ ʩʪʚʦʨʶʻ ʚʝʣʠʢʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʜʦʚʢʽʣʣʷ. ʇʦʰʢʦʜʞʝʥʝ 

ʩʚʝʨʜʣʦʚʠʥʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʻ ʧʦʨʫʰʝʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʣʘʩʪʦʚʠʭ ʚʦʜ, ʛʨʫʥʪʽʚ ʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. ɿʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ ʟ ʇʨʽʥʩʪʦʥʩʴʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʫ ʟʘʢʠʥʫʪʽ ʥʘʬʪʦʚʽ ʽ ʛʘʟʦʚʽ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ 

ʟʥʘʯʥʠʭ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ ʤʝʪʘʥʫ, ʚ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʽ [34]. 

ʊʽʣʴʢʠ ʚ ʉʐɸ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 3 ʤʣʥ. ʟʘʥʝʜʙʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ.  

ɿʘ ʜʘʥʠʤʠ ʈʦʩʽʡʩʴʢʦʛʦ ʤʽʥʽʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʠ ʟ 75 ʪʠʩ. ʩʚʝʨʜʣʦʚʠʥ 7 ʪʠʩ. ʻ 

ʙʝʟʢʦʥʪʨʦʣʴʥʠʤʠ, ʯʝʨʝʟ ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʠʪʦʢʠ ʚʫʛʣʝʚʦʜʥʽʚ. ɸ ʪʝʨʠʪʦʨʽʶ, ʙʽʣʷ 

ʩʝʣʠʱʘ ɹʝʨʝʢʝ ʚ ɼʘʛʝʩʪʘʥʽ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʟʦʥʦʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʣʠʭʘ ʯʝʨʝʟ 

ʧʦʩʪʽʡʥʽ ʨʦʟʣʠʚʠ ʥʘʬʪʠ ʽʟ ʟʘʢʠʥʫʪʠʭ ʩʚʝʨʜʣʦʚʠʥ [173].  
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ʇʦʙʣʠʟʫ ɸʩʪʨʘʭʘʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʝ ʨʦʜʦʚʠʱʝ, ʜʝ ʻ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʻ 

ʥʝʟʘʢʦʥʩʝʨʚʦʚʘʥʠʤʠ. ɯʩʥʫʻ ʧʦʪʝʥʮʽʡʥʘ ʟʘʛʨʦʟʘ ʚʠʭʦʜʫ ʥʘ ʧʦʚʝʨʭʥʶ ʪʘʢʦʛʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʛʘʟʫ ʷʢ ʩʽʨʢʦʚʦʜʝʥʴ. ɿʘ ʩʣʦʚʘʤʠ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨʘ, ʯʣʝʥʘ-ʢʦʨʝʩʧʦʥʜʝʥʪʘ ʈɸʅʆ. ʗʙʣʦʢʦʚʘ, ʷʢʱʦ ʩʽʨʢʦʚʦʜʝʥʴ ʚʠʨʚʝʪʴʩʷ, 

ʚʽʥ ʥʘʢʨʠʻ ʤʽʩʪʦ. ʃʶʜʠ ʟʘʛʠʥʫʪʴ ʧʨʦʪʷʛʦʤ ʧ'ʷʪʠ ʭʚʠʣʠʥ. ʉʽʨʢʦʚʦʜʝʥʴ - ʮʝ ʦʪʨʫʪʘ, 

ʷʢʘ ʚʠʢʣʠʢʘʻ ʥʝʨʚʦʚʦ-ʧʘʨʘʣʽʪʠʯʥʫ ʜʽʶ. ʋ 1970-ʪʽ ʨʦʢʠ ʙʫʣʠ ʚʠʧʘʜʢʠ, ʢʦʣʠ 

ʚʠʭʣʦʧʦʤ ʥʘʢʨʠʚʘʣʦ ʥʘʚʢʦʣʠʰʥʽ ʩʝʣʘ ʽ ʣʶʜʠ ʛʠʥʫʣʠ. ɸʩʪʨʘʭʘʥʩʴʢʝ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʝ ʨʦʜʦʚʠʱʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʩʽʨʢʠ. ʉʽʨʢʫ 

ʜʦʙʫʚʘʶʪʴ ʽ ʫʪʠʣʽʟʫʶʪʴ. ɸ ʩʽʨʢʦʚʦʜʝʥʴ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻ ʛʘʟʦ- ʽ 

ʥʘʬʪʦʚʠʜʦʙʫʪʦʢ, ʩʪʘʥʦʚʠʪʴ ʚʝʣʠʯʝʟʥʫ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ. ɺʽʥ ʤʦʞʝ 

ʧʨʦʨʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʟʽ ʩʚʝʨʜʣʦʚʠʥ, ʘ ʡ ʟ ʪʨʫʙʦʧʨʦʚʦʜʫ [122]. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ çɹʫʟʫʣʫʢʩʴʢʠʡ ʙʽʨè, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʆʨʝʥʙʫʨʛʩʴʢʽʡ ʦʙʣʘʩʪʽ ʽʩʥʫʻ ʪʝʭʥʦʛʝʥʥʘ ʟʘʛʨʦʟʘ, ʷʢʫ ʩʪʚʦʨʶʶʪʴ ʥʘʬʪʦʚʽ 

ʩʚʝʨʜʣʦʚʠʥʠ, ʧʨʦʙʫʨʝʥʽ ʧʦʯʠʥʘʶʯʠ ʟ 1972 ʨ. ɿʘʬʽʢʩʦʚʘʥʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʥʘʬʪʠ 

ʥʘ ʧʦʚʝʨʭʥʶ, ʧʨʦʧʫʩʢ ʛʘʟʫ, ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ ʬʽʢʩʫʻʪʴʩʷ ʨʽʟʢʠʡ ʟʘʧʘʭ ʛʘʟʫ, ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ 

ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʢʦʨʜʦʥʽʚ ʜʽʣʷʥʦʢ, ʥʘ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʠ [108]. 

ɿʘ ʜʘʥʠʤʠ ʂʦʤʽʪʝʪʫ ʛʝʦʣʦʛʽʾ ʽ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʥʥʷ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʥʝʨʛʝʪʠʢʠ 

ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʂʘʟʘʭʩʪʘʥʫ ʚ ɸʪʠʨʫʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘʪʦʧʣʝʥʽ ʚʦʜʘʤʠ 

ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʡʦʤʫ ʡʦʛʦ ʚʦʜ ʻ 128 ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʚʠʚʝʜʝʥʽ 

ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ 1400 ʪʘʢʠʭ ʦʜʠʥʠʮʴ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʟʦʥʽ ʤʦʞʣʠʚʦʛʦ ʟʘʪʦʧʣʝʥʥʷ. 

ɺ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ ʥʘʬʪʦʚʦʛʦ ʨʘʡʦʥʫ ʽʩʥʫʻ ʪʘʢʘ ʞ ʧʨʦʙʣʝʤʘ. ʎʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢ 

ʟʘʟʥʘʯʝʥʦ ʚ ʩʪʘʪʪʽ çʂʘʟʘʭʩʪʘʥʩʴʢʦʾ ʧʨʘʚʜʠè, ʻ ʤʽʥʘʤʠ ʟʘʧʦʚʽʣʴʥʝʥʦʾ ʜʽʾ [239]. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʢʘʪʘʩʪʨʦʬʽʯʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʫ ʚʦʜʘʭ ʂʘʩʧʽʡʩʴʢʦʛʦ ʤʦʨʷ 

ʻ ʤʘʩʦʚʘ ʟʘʛʠʙʝʣʴ ʧʪʘʭʽʚ, ʜʝʣʴʬʽʥʽʚ, ʨʠʙʠ, ʚʥʘʩʣʽʜʦʢ ʚʠʪʦʢʽʚ ʥʘʬʪʠ ʟ ʣʽʢʚʽʜʦʚʘʥʠʭ 

ʪʘ ʟʘʢʦʥʩʝʨʚʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʘʚʘʨʽʡ ʥʘ ʩʚʝʨʜʣʦʚʠʥʘʭ ʪʦʱʦ, ʮʝ ʚʠʢʣʠʢʘʻ  

ʥʝʙʝʟʧʝʢʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʂʘʩʧʽʶ ʫ ʤʝʨʪʚʝ ʤʦʨʝ [76]. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʦʙʣʝʤʘ ʟʘʢʠʥʫʪʠʭ ʩʚʝʨʜʣʦʚʠʥ ʻ ʪʘʢʦʞ ʥʘʜʟʚʠʯʘʡʥʦ 

ʛʦʩʪʨʦʶ. ɺ ʇʨʠʢʘʨʧʘʪʪʽ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ʨʦʟʧʦʯʘʪʦ ʚ 50-ʽ 
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ʨʨ. XIX ʩʪ. ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʫʨʬʽʚ-ʢʦʣʦʜʷʟʽʚ ʚ ʤʽʩʮʷʭ ʧʨʠʨʦʜʥʠʭ ʚʠʭʦʜʽʚ ʥʘʬʪʠ 

ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ. ɿ 80-ʭ ʨʨ. XIX ʩʪ. ʥʘ ʮʠʭ ʨʦʜʦʚʠʱʘʭ ʧʨʦʙʫʨʝʥʦ 3629 

ʩʚʝʨʜʣʦʚʠʥ ʙʘʛʘʪʦʢʦʣʦʥʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʝʟ ʮʝʤʝʥʪʫʚʘʥʥʷ ʢʦʣʦʥ. ɹʽʣʴʰʝ 60% 

ʮʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫ ʟʘʥʝʜʙʘʥʦʤʫ ʩʪʘʥʽ. ɯʩʪʦʨʠʯʥʦ ʩʢʣʘʣʦʩʷ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʨʦʜʦʚʠʱ ʫʪʚʦʨʠʣʠʩʷ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʽ ʤʽʩʪʘ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ 

ʤʽʩʪʘ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ɹʦʨʠʩʣʘʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿ 1972 ʨ ʥʘ ʪʝʨʠʪʦʨʽʾ ʛʽʨʥʠʯʠʭ 

ʚʽʜʚʦʜʽʚ ʨʦʜʦʚʠʱ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʟ'ʷʚʠʣʘʩʷ ʚʪʦʨʠʥʥʘ 

ʟʘʛʘʟʦʚʘʥʽʩʪʴ. ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʟʘʛʘʟʦʚʘʥʦʩʪʽ ʧʦʣʷʛʘʣʘ ʚ ʥʝʚʠʚʯʝʥʦʩʪʽ 

ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ, ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʜʝʛʘʟʘʮʽʾ 

ʦʙ'ʻʢʪʽʚ. ɹʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʦʩʦʙʠ ʣʦʢʘʣʽʟʘʮʽʾ ʛʘʟʦʚʠʜʽʣʝʥʴ, ʱʦ ʚʢʣʶʯʘʶʪʴ: 

ʙʫʨ̔ʥʥʷ ʜʝʛʘʟʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚ ʤʽʩʮʷʭ ʽʥʪʝʥʩʠʚʥʠʭ ʛʘʟʦʚʠʜʽʣʝʥʴ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʘʥʽʰʝ ʟʘʥʝʜʙʘʥʠʭ ʽ ʣʽʢʚʽʜʦʚʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʜʝʛʘʟʘʮʽʶ 

ʩʚʝʨʜʣʦʚʠʥ ʽ ʰʫʨʬʽʚ-ʢʦʣʦʜʷʟʽʚ, ʣʽʢʚʽʜʘʮʽʶ ʟʘʢʦʣʦʥʥʠʭ ʧʝʨʝʪʦʢʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ 

ʩʚʝʨʜʣʦʚʠʥʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʬʽʥʦʙʽʪʫʤʥʦʾ ʩʫʤʽʰʽ, ʫʪʠʣʽʟʘʮʽʶ ʛʘʟʫ ʧʽʜ 

ʚʘʢʫʫʤʦʤ [185].  

ʇʨʦʙʣʝʤʘ ʟʘʛʘʟʦʚʘʥʦʩʪʽ ʤ. ɹʦʨʠʩʣʘʚʘ ʚʠʚʯʘʣʘʩʷ ʤʝʪʦʜʦʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ. ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ ʛʝʦʭʽʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʩʪʘʥʫ ʟʘʛʘʟʦʚʘʥʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʙʘʩʝʡʥʫ ʚʫʛʣʝʚʦʜʥʷʤʠ ʫ ʢʦʤʧʣʝʢʩʽ ʟ 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʦʶ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʤʘʪʝʨʽʘʣʽʚ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʡʦʤʦʢ, ʪʘ 

ʤʝʪʦʜʠʢʫ ʚʠʷʚʣʝʥʥʷ ʰʘʭʪ-ʢʦʣʦʜʷʟʽʚ ʤʝʪʦʜʦʤ ʜʝʰʠʬʨʫʚʘʥʥʷ ʘʝʨʦʢʦʩʤʽʯʥʠʭ 

ʟʥʽʤʢʽʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʢʘʨʪʠ ʛʝʦʭʽʤʽʯʥʠʭ 

ʘʥʦʤʘʣʽʡ ʪʝʨʠʪʦʨʽʾ ʤ. ɹʦʨʠʩʣʘʚ, ʥʘ ʷʢʠʭ ʚʽʜʦʙʨʘʞʝʥʦ ʙʽʣʴʰʝ 40 ʘʥʦʤʘʣʽʡ, 

ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʥʮʠʧʠ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʚʫʛʣʝʚʦʜʥʷʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʫʪʦʯʥʝʥʦ ʪʘ ʜʦʧʦʚʥʝʥʦ 

ʢʘʨʪʫ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʘʪʤʦʩʬʝʨʠ ʚʫʛʣʝʚʦʜʥʷʤʠ, 

ʩʪʚʦʨʝʥʦ ʢʘʨʪʫ ʜʽʶʯʠʭ ʪʘ ʧʦʢʠʥʫʪʠʭ ʩʚʝʨʜʣʦʚʠʥ ʽ ʰʘʭʪ-ʢʦʣʦʜʷʟʽʚ [185]. ʇʨʠ 

ʟʘʙʨʫʜʥʝʥʥʽ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʛʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʰʢʽʜʣʠʚʘ ʜʽʷ ʥʘ ʦʨʛʘʥʽʟʤ 

ʣʶʜʠʥʠ ʙʽʣʴʰ ʨʦʟʪʷʛʥʫʪʘ ʚ ʯʘʩʽ, ʘ ʧʦʰʠʨʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ 

ʛʘʟʽʚ ʚ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʩʧʘʣʘʭʠ ʽ ʚʠʙʫʭʠ 

ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ [303]. 
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ʉʝʡʩʤʽʯʥʽ ʨʫʭʠ ʤʦʞʫʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠ ʜʘʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʩʧʨʦʚʦʢʫʚʘʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʚʠʢʠʜʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʻ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʘ ʟʦʥʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʣʠʭʘ. ɻʝʨʤʝʪʠʯʥʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ ʧʨʠ ʾʭ 

ʢʦʥʩʝʨʚʘʮʽʾ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ 20-30 ʨʦʢʽʚ. ɿ ʯʘʩʦʤ ʫ ʩʚʝʨʜʣʦʚʠʥʠ ʤʦʞʫʪʴ 

ʨʫʡʥʫʚʘʪʠʩʷ ʮʝʤʝʥʪʥʽ ʤʽʩʪʢʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʨʦʟʽʷ ʛʠʨʣʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ 

ʩʘʤʦʾ ʢʦʣʦʥʠ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʶ ʩʚʝʨʜʣʦʚʠʥʠ. ɯʩʥʫʶʪʴ ʜʘʥʽ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʠʩʫʪʥʽ ʨʝʘʣʴʥʽ ʬʘʢʪʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʟ ʛʣʠʙʠʥʥʠʭ 

ʰʘʨʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʽ ʚʠʪʦʢʠ ʬʣʶʾʜʫ ʯʠ ʛʘʟʫ ʚ ʜʦʚʢʽʣʣʷ ʧʨʠ 

ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ. ɺ ʜʞʝʨʝʣʘʭ ʽʥʬʦʨʤʘʮʽʾ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʧʦʷʚʣʷʻʪʴʩʷ  ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʪʦʢʠ ʥʘʬʪʠ ʽ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʝʨʚʘʮʽʡʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʟʘʢʠʥʫʪʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ʊʦʤʫ ʧʨʦʙʣʝʤʘ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʚ ʧʽʩʣʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʥʘ ʜʘʥʠʡ ʯʘʩ ʩʪʦʾʪʴ 

ʥʘʜʟʚʠʯʘʡʥʦ ʛʦʩʪʨʦ. 

 çʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪè ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʚʝʨʜʣʦʚʠʥʠ ʚʽʜ ʤʦʥʪʘʞʫ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʜʦ ʟʘʚʝʨʰʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʚ ʜʦʚʢʽʣʣʷ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʮʠʭ ʝʪʘʧʽʚ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʾʭ ʧʨʦʚʝʜʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʥʘ ʥʘʬʪʦʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʩʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʠʩʣʦʪʠ ʪʘ 

ʽʥʰʽ ʥʝʙʝʟʧʝʯʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ.  

ɿʛʜ̔ʥʦ ʛʨʘʬʽʢʘ ʥʘʚʝʜʝʥʦʛʦ ʥʘ ʨʠʩ. 3.4 ʢʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʨʝʤʦʥʪ ʦʙʣʘʜʥʘʥʥʷ 

ʟʥʠʞʫʻ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʷʢʦʩʪʽ ʩʪʦʩʦʚʥʦ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

çʋʩʢʣʘʜʥʝʥʥʷ ʪʘ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾè ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʩʚʝʨʜʣʦʚʠʥʠ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʻ 

ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʩʠʪʫʘʮʽʾ ʧʽʜ ʯʘʩ ʨʦʟʙʫʨʶʚʘʥʥʷ ʧʣʘʩʪʽʚ. 
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ʈʠʩʫʥʦʢ 3.4 ï ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʩʪʦʩʦʚʥʦ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʎʽ ʧʨʦʮʝʩʠ  ʻ ʜʞʝʨʝʣʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʩʽʭ ʩʬʝʨ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ʧʦʣʶʪʘʥʪʠ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ. 

 

3.2.3 ʇʨʘʢʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ 

 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʠʣʠ ʝʪʘʧʠ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʚʠʧʨʦʙʫʚʘʥʥʷ, 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʘʚʝʨʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʚʝʜʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɽʪʘʧ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʥʘ ʨʦʜʦʚʠʱʘʭ: ʃʝʪʥʷʥʩʴʢʦʤʫ,  

ʄʘʣʦʛʦʨʦʞʘʥʩʴʢʦʤʫ,  ɼʫʙʘʥʝʚʠʮʴʢʦʤʫ ʪʘ ʄʘʢʫʥʽʚʩʴʢʦʤʫ. ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ʧʝʨʝʜʙʘʯʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʢʦʞʥʦʛʦ ʜʥʷ ʥʘ 

ʮʠʢʣʦʛʨʘʤʘʭ.  ʇʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʩʽʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʘʥʘʣʽʟʫʚʘʣʠʩʷ 

ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʧʦ ʩʧʦʨʫʜʞʝʥʥʽ ʩʚʝʨʜʣʦʚʠʥ. ɺʽʜʤʽʯʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʽʟʦʣʶʶʯʦʛʦ ʧʦʢʨʠʪʪʷ ʪʝʨʠʪʦʨʽʾ ʙʫʨʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ 

ʨʝʘʛʝʥʪʽʚ ʪʘ ʬʣʶʾʜʽʚ ʫ ʰʘʨʠ ʛʨʫʥʪʫ. ʊʘʢʦʞ, ʦʢʨʝʤʽ ʦʜʠʥʠʮʽ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʥʘ ʛʨʫʥʪʽ, ʱʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘ ʾʭ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʠʩ. 3.5 
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ʘ ʙ 

ʈʠʩʫʥʦʢ 3.5 ï ɺʽʜʩʫʪʥʽʩʪʴ ʦʙʣʘʰʪʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʆʮʽʥʝʥʦ ʧʦʪʨʝʙʫ ʚ ʨʝʩʫʨʩʘʭ ʥʘ ʝʪʘʧʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ (ʪʘʙʣ. 3.3).  

ʊʘʙʣʠʮʷ 3.3 ï ʇʦʪʨʝʙʠ ʚ ʨʝʩʫʨʩʘʭ ʧʽʜ ʯʘʩ ʝʪʘʧʫ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʈʝʩʫʨʩʠ ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʫ 

ɿʥʘʯʝʥʥʷ ʇʨʠʤʽʪʢʘ 

ɿʝʤʝʣʴʥʽ 

ʨʝʩʫʨʩʠ,  

ʛʘ 3,5 ɿʛʽʜʥʦ ɺɹʅ ɺ.2.4 

-00013741- 

001:2008 

ɺʦʜʥʽ ʨʝʩʫʨʩʠ  ʤ3/ʜʦʙʫ ɺʠʨʦʙʥʠʯʽ 

ʧʦʪʨʝʙʠ 

3,25 ʇʨʠ ʚʘʭʪʽ 5 ʯʦʣ 

ʇʦʙʫʪʦʚʽ 

ʧʦʪʨʝʙʠ 

0,97 

ɽʥʝʨʛʝʪʠʯʥʽ: 

- ʜʠʟʧʘʣʠʚʦ 

 

ʪ/ʜʦʙʫ 

ɼʚʠʛʫʥ 

ʧʨʠʚʦʜʫ 

ʣʝʙʽʜʢʠ ʪʘ 

ʨʦʪʦʨʘ 

0,385 

(ʂʚ=0,58) 

ʂʚ - ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ  

ɼɺɿ 0,338 (ʂʚ=1) 

ʢʛ/ʛʦʜ ɸʚʪʦʪʨʘʥʩʧʦʨʪ 2,4811 

ʉʠʨʦʚʠʥʥʽ: 

- ʮʝʤʝʥʪ 

- ʭʽʤʨʝʘʛʝʥʪʠ 

  

 

ʪ 

ʪ 

 

 

 

309,7 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ 

ʜʣʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʛʣʠʙʠʥʦʶ 4500ʤ 

ʊʨʫʜʦʚʽ ʯʦʣ 5 ʚʘʭʪʘ 

 

ʋʪʚʦʨʝʥʥʷ ʚʠʢʠʜʽʚ ʥʘ ʝʪʘʧʽ ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 

ʩʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. 

ɽʪʘʧ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʥʘ ʩʚʝʨʜʣʦʚʠʥʘʭ 

ʃʝʪʥʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ (ʨʠʩ. 3.6).  
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ʈʠʩʫʥʦʢ 3.6 ï ɺʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ 

ɿʛʽʜʥʦ ʜʘʥʠʭ ʆɺɼ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʪʫʞʥʦʩʪʽ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠʡʥʷʪʦ, ʱʦ 

ʚ ʧʨʦʮʝʩʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʨʦʪʷʛʦʤ 8 ʛʦʜʠʥ ʚʠʢʠʜʘʻʪʴʩʷ ʽ 

ʩʧʘʣʶʚʘʪʠʩʷ ʥʘ ʬʘʢʝʣʽ 30 ʪʠʩ.ʤ3
 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ. ʇʨʠ ʩʧʘʣʶʚʘʥʥʽ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʫ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʬʘʢʝʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ ʜʦ ʩʢʣʘʜʫ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʘʥʥʷ 

ʚʭʦʜʷʪʴ: ʘʟʦʪʫ ʦʢʩʠʜʠ, ʚʫʛʣʝʮʶ ʦʢʩʠʜ ʽ ʤʝʪʘʥ. 

ɽʪʘʧʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʣʦʩʷ ʥʘ 

ʥʘʚʯʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʦʤʫ ʧʦʣʽʛʦʥʽ ɯʌʅʊʋʅɻ, ʜʝ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʪʨʴʦʭ ʩʚʝʨʜʣʦʚʠʥ: ˉ64-ɼʦʣʠʥʘ, ˉ81-ɺʠʛʦʜʘ-ɺʠʪʚʠʮʷ ʪʘ ̄152-

ʇʽʚʥʽʯʥʘ ɼʦʣʠʥʘ ʪʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʄʦʥʘʩʪʠʨʯʘʥʩʴʢʦʛʦ ʪʘ ɹʘʙʯʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱ, 

ʱʦ ʧʦʙʣʠʟʫ ʩ. ʉʦʣʦʪʚʠʥʦ, ɹʦʛʦʨʦʜʯʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʉʚʝʨʜʣʦʚʠʥʘ ˉ64-ɼʦʣʠʥʘ: ʧʝʨʽʦʜ ʙʫʨʽʥʥʷ (01.03.1960 ï 25.05.1961); 

ʧʨʦʙʫʨʝʥʠʡ ʚʠʙʽʡ 3145ʤ. ʉʚʝʨʜʣʦʚʠʥʘ ʨʦʟʚʽʜʫʚʘʣʴʥʘ ʽ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ 

ʤʽʩʪʘ ɼʦʣʠʥʘ (ʨʠʩ. 3.7).  

ʅʘ ʨʠʩ. 3.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʛʣʷʜ ʤʘʡʜʘʥʯʠʢʘ ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ˉ64-

ɼʦʣʠʥʘ. ʅʘ ʨʠʩ. 3.8ʙ ʟʦʙʨʘʞʝʥʦ ʫʩʪʘʥʦʚʢʫ ʰʪʘʥʛʦʚʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʥʘʩʦʩʫ ʟ 

ʛʽʜʨʦʧʨʠʚʦʜʦʤ, ̫ ʢʠʡ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʻʜʠʥʠʤ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʡʦʛʦ ʪʝʭʥʽʯʥʽ ʧʝʨʝʚʘʛʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʚʝʨʩʪʘʪʘʤʠ-ʢʘʯʘʣʢʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ. 

 

 
 

ʈʠʩʫʥʦʢ 3.7 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ˉ64-ɼʦʣʠʥʘ 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʽʩʥʫʶʯʫ ʢʦʥʩʪʨʫʢʮʽʶ 

ʧʨʠʩʪʨʦʶ ʚ ʥʘʧʨʷʤʢʫ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ.  

 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 3.8 ï ɺʠʛʣʷʜ ʤʘʡʜʘʥʯʠʢʘ ʨʦʟʤʽʱʝʥʥʷ ʉʚʝʨʜʣʦʚʠʥʠ ˉ64 ïɼʦʣʠʥʘ: 

ʘ ï ʦʙʣʘʰʪʫʚʘʥʥʷ ʤʘʡʜʘʥʯʠʢʘ; ʙ - ʫʩʪʘʥʦʚʢʘ ʰʪʘʥʛʦʚʦʛʦ ʛʣʠʙʠʥʥʦʛʦ 

ʥʘʩʦʩʫ ʟ ʛʽʜʨʦʧʨʠʚʦʜʦʤ 
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ʉʚʝʨʜʣʦʚʠʥʘ ˉ81-ɺʠʛʦʜʘ-ɺʠʪʚʠʮʷ: ʧʝʨʽʦʜ ʙʫʨʽʥʥʷ (20.11.1987 ï 

10.02.1989); ʧʨʦʙʫʨʝʥʠʡ ʚʠʙʽʡ 3972ʤ. ʉʚʝʨʜʣʦʚʠʥʘ ʨʦʟʚʽʜʫʚʘʣʴʥʘ ʽ ʨʦʟʪʘʰʦʚʘʥʘ 

ʚ ʩ. ɻʦʰʽʚ (ʈʠʩ. 3.9).  

 

ʈʠʩʫʥʦʢ 3.9 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 81-ɺʠʛʦʜʘ-ɺʠʪʚʠʮʷ 

ʉʚʝʨʜʣʦʚʠʥʘ ʦʙʣʘʰʪʦʚʘʥʘ ʬʦʥʪʘʥʥʦʶ ʘʨʤʘʪʫʨʦʶ (ʨʠʩ.3.10ʘ), ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʪʠʩʢʫ ʥʘ ʤʘʥʦʤʝʪʨʘʭ ʟ ʤʝʪʦʶ ʚʯʘʩʥʦʛʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ. ʇʨʦʜʫʢʮʽʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʟʙʠʨʘʻʪʴʩʷ ʚ ʻʤʥʦʩʪʽ (ʨʠʩ. 

3.10). ʊʝʨʠʪʦʨʽʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ: ʥʘ ʧʽʚʜʥʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʞʠʣʽ ʧʨʠʤʽʱʝʥʥʷ, ʥʘ ʟʘʭʦʜʽ ʥʘ 

ʚʽʜʩʪʘʥʽ 340ʤ ʧʨʦʪʽʢʘʻ ʨʽʯʢʘ ʃʫʞʘʥʢʘ, ʘ ʥʘ ʩʭʦʜʽ ʥʘ ʚʽʜʩʪʘʥʽ 350ʤ ʧʨʦʪʽʢʘʻ 

ʨ.ʉʚ̔ʯʘ.  

  

ʘ ʙ 

ʈʠʩʫʥʦʢ 3.10 ï ʉʚʝʨʜʣʦʚʠʥʘ ˉ 81-ɺʠʛʦʜʘ-ɺʠʪʚʠʮʷ: ʘ- ʦʙʣʘʰʪʫʚʘʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ; ʙ - ʤ̒ʥʦʩʪʽ ʜʣʷ ʟʙʦʨʫ ʧʨʦʜʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 81-ɺʠʛʦʜʘ-

ɺʠʪʚʠʮʷ 
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ʉʚʝʨʜʣʦʚʠʥʘ ˉ152-ʇʽʚʥʽʯʥʘ ɼʦʣʠʥʘ: ʧʝʨʽʦʜ ʙʫʨʽʥʥʷ (25.11.1971 ï 

08.06.1973); ʧʨʦʙʫʨʝʥʠʡ ʚʠʙʽʡ 3918ʤ. ʉʚʝʨʜʣʦʚʠʥʘ ʨʦʟʚʽʜʫʚʘʣʴʥʘ ʽ ʨʦʟʪʘʰʦʚʘʥʘ 

ʚ ʩ. ɻʫʟʽʾʚ (ʨʠʩ. 3.11).  

 
 

ʈʠʩʫʥʦʢ 3.11 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ˉ152-ʇʽʚʥʽʯʥʘ ɼʦʣʠʥʘ 

ʆʙʣʘʰʪʦʚʘʥʘ ʬʦʥʪʘʥʥʦʶ ʘʨʤʘʪʫʨʦʶ (ʨʠʩ. 3.12ʘ), ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʪʽʡʥʠʡ 

ʢʦʥʪʨʦʣʴ ʪʠʩʢʫ ʥʘ ʤʘʥʦʤʝʪʨʘʭ ʟ ʤʝʪʦʶ ʚʯʘʩʥʦʛʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ. 

ʇʨʦʜʫʢʮʽʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʽʟ ʩʚʝʨʜʣʦʚʠʥʠ ʟʙʠʨʘʻʪʴʩʷ ʚ ʻʤʥʦʩʪʽ (ʨʠʩ. 3.12ʙ). 

 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 3.12 ï ʉʚʝʨʜʣʦʚʠʥʘ ˉ152-ʇʽʚʥʽʯʥʘ ɼʦʣʠʥʘ:  

ʘ) ʦʙʣʘʰʪʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ; ʙ) ʻʤʥʦʩʪʽ ʜʣʷ ʟʙʦʨʫ ʧʨʦʜʫʢʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ 

ʉʚʝʨʜʣʦʚʠʥʠ ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʄʦʥʘʩʪʠʨʯʘʥʩʴʢʦʛʦ ʪʘ ɹʘʙʯʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 9 ʥʘʬʪʦʛʘʟʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ, ʷʢʽ ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʨʠʩ. 3.13).  
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ʈʠʩʫʥʦʢ 3.13 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ 

ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʜʣʷ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʜʦʚʢʽʣʣʷ ʙʫʣʠ: ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʚʽʜʥʦʩʥʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʨʽʯʦʢ ʪʘ 

ʽʥʰʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʣʴʻʬʫ, ʟʦʚʥʽʰʥʽʡ ʩʪʘʥ ʦʙʣʘʜʥʘʥʥʷ, ʛʘʟʦʚʘ ʯʠ ʥʘʬʪʦʚʘ, 

ʥʘʷʚʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʧʨʦʷʚʣʝʥʴ ʚʠʪʦʢʽʚ ʚʫʛʣʝʚʦʜʥʽʚ, ʥʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʥʦʩʽʾʚ (ʨʠʩ. 3.14ʘ).  

 

  
ʘ                                 ʙ 

ʈʠʩʫʥʦʢ 3.14 ï ʆʙʣʘʰʪʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʱʦ ʚʠʚʝʜʝʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘ ï ʟʘʢʦʥʩʝʨʚʦʚʘʥʘ ʩʚʝʨʜʣʦʚʠʥʘ ʟ ʚʩʪʘʥʦʚʣʝʥʦʶ ʮʝʤʝʥʪʥʦʶ ʪʫʤʙʦʶ; ʙ ï ʥʝ 

ʟʘʢʦʥʩʝʨʚʦʚʘʥʘ ʩʚʝʨʜʣʦʚʠʥʘ, ʱʦ ʚʠʚʝʜʝʥʘ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ  

 


































































































































































































































































































































































































































































