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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʮʝʣʝʡ 

ʜʣʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʈʌ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʧʨʠ 

ʜʦʙʳʯʝ ʥʝʬʪʠ ʩ ʘʥʦʤʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʠ ʦʙʲʝʤʳ ʜʦʙʳʯʠ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʫʶ ʥʝʬʪʝʛʘʟʦʥʦʩʥʫʶ 

ʧʨʦʚʠʥʮʠʶ (ʅɻʇ). ɼʦʙʳʯʘ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʦʩʣʦʞʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ɸʉʇʆ) ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʠ ʥʘʟʝʤʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ 

ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʦʨʴʙʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʦʙʣʘʜʘʶʪ ʤʥʦʛʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʜʦʙʳʯʝ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʨʘʟʦʚʘʥʠʝ ɸʉʇʆ ʚ ʢʦʣʦʥʥʝ 

ʣʠʬʪʦʚʳʭ ʪʨʫʙ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʦʪʙʦʨʦʚ ʥʝʬʪʠ, ʩʦʢʨʘʱʝʥʠʶ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʠ 

ʤʝʞʦʯʠʩʪʥʦʛʦ ʧʝʨʠʦʜʦʚ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʨʦʩʪʫ ʫʜʝʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʪʨʘʪ ʧʦ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ. ʇʨʦʤʳʩʣʦʚʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʝʟ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʜʦʙʳʯʠ, ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʧʨʦʩʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʦʙʣʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʦ 

ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ, ʩʦʩʪʘʚʘ ʠ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʜʦʙʳʯʝ ʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʫʯʝʥʳʝ, ʢʘʢ ɸʙʜʫʣʣʠʥ ʈ.ɸ., 

ɸʙʨʘʤʟʦʥ ɸ.ɸ., ɸʣʪʫʥʠʥʘ ʃ.ʂ., ɹʘʙʘʣʷʥ ɻ.ɸ., ɻʝʨʰʪʘʥʩʢʠʡ ʆ.ʉ., ɻʣʫʱʝʥʢʦ ɺ.ʅ., 

ɻʫʩʴʢʦʚʘ ʀ.ɸ., ɼʝʚʣʠʢʘʤʦʚ ɺ.ɺ., ɼʦʣʦʤʘʪʦʚ ʄ.ʖ., ʀʙʨʘʛʠʤʦʚ ʅ.ɻ., ʃʶʰʠʥ ʉ.ʌ., 

ʄʠʱʝʥʢʦ ʀ.ʊ., ʅʝʧʨʠʤʝʨʦʚ ʅ.ʅ., ʈʘʛʫʣʠʥ ɺ.ɸ., ʈʦʛʘʯʝʚ ʄ.ʂ., ʉʠʣʠʥ ʄ.ɸ., ʊʝʣʠʥ ɸ.ɻ., 

ʊʨʝʙʠʥ ɻ.ʌ., ʊʨʦʥʦʚ ɺ.ʇ., ʍʘʙʠʙʫʣʣʠʥ ɿ.ɸ. ʠ ʜʨ. ɿʥʘʯʠʤʳʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʜʦʙʳʯʠ, ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʚʥʝʩʣʠ: ɸʛʘʧʢʠʥ ɺ.ʅ., ɸʣʠʝʚ ʈ.ɸ., 

ɸʤʝʪʦʚ ʀ.ʄ., ɹʳʢʦʚ ʀ.ʖ., ɺʣʘʜʠʤʠʨʦʚ ɸ.ɸ., ɻʫʙʘʥʦʚ ɹ.ʌ., ɻʫʙʠʥ ɺ.ɽ., ɼʝʛʪʷʨʝʚ ɺ.ʅ., 

ɾʫʡʢʦ ʇ.ɺ., ʄʠʨʟʘʜʞʘʥʟʘʜʝ ɸ.ʍ., ʇʦʣʫʙʦʷʨʮʝʚ ɽ.ʃ., ʈʫʟʠʥ ʃ.ʄ., ʊʫʛʫʥʦʚ ʇ.ʀ., ʏʝʣʠʥʮʝʚ ʉ.ʅ. 

ʠ ʜʨ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʘʤ ʜʦʙʳʯʠ ʠ ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ, ʠʟʫʯʝʥʠʶ ʠʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʜʝʣʷʝʪʩʷ ʟʘʨʫʙʝʞʥʳʤʠ 

ʫʯʝʥʳʤʠ: ɸ. ɹʦʥʜʠ, ɼʞ.ɻ. ʆʣʨʦʡʜ, ɼʞ.ʋ. ʈʘʩʩʝʣ, ʄ. ʈʝʡʥʝʨ, ʋ.ʃ. ʋʠʣʢʠʥʩʦʥ, ʌ.ʈ. ʕʡʨʠʭ ʠ ʜʨ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʙʦʨʴʙʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ɸʉʇʆ, ʚʦʧʨʦʩʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʜʦʙʳʯʠ, ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʠ 
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ʪʨʘʥʩʧʦʨʪʘ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʧʘʨʘʬʠʥʘ ʚ 

ʥʠʭ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʚʣʠʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʵʪʠ 

ʧʨʦʮʝʩʩʳ, ʦʩʪʘʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʤʠ ʥʘʩʦʩʘʤʠ (ʕʎʅ), ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ. 

ʀʜʝʷ ʨʘʙʦʪʳ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʕʎʅ, 

ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʩʚʳʰʝ 

30 % ʤʘʩʩ.) ʠʟ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʟʘʣʝʞʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʦʚʤʝʩʪʥʦʡ 

ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʩ ʥʝʬʪʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʤʝʥʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʠ ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦʜʘʯʝ ʥʘ ʧʨʠʝʤ 

ʕʎʅ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʧʨʠ 

ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɺʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʘʪʝʥʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

2. ʀʩʩʣʝʜʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʥʘ ʝʸ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʇɸɺ) ʥʘ ʵʪʠ ʧʨʦʮʝʩʩʳ; 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʠ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʝʸ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʦʮʝʥʢʠ ʬʘʟʦʚʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʥʝʡ ʧʘʨʘʬʠʥʦʚ; 

4. ʀʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʝʞʠʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʥʘ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʦʚʦʛʦ ʪʠʧʘ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʜʚʠʞʝʥʠʷ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ çʧʣʘʩʪ-

ʩʢʚʘʞʠʥʘ-ʥʘʩʦʩè; 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʠʥʛʠʙʠʪʦʨ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʶ ʦʙʨʘʙʦʪʢʠ ʠʤ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ; 
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6. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʠʟ 

ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʟʘʣʝʞʝʡ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʝ ʩʢʚʘʞʠʥʳ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʧʦʛʨʫʞʥʳʤʠ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʤʠ ʥʘʩʦʩʘʤʠ, ʥʘ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʦʙʲʝʢʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʰʝʜʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʘʪʪʝʩʪʘʮʠʶ ʠ ʧʦʚʝʨʢʫ. ʆʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʤʝʪʦʜʘʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ: 

1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʩʚʳʰʝ 30 % ʤʘʩʩ.) ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ (ʦʪ 0 ʜʦ 300 ʩ
-1
) ʥʘ ʚʝʣʠʯʠʥʫ 

ʜʦ 2,5 Áʉ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʫʩʣʦʚʥʦ ʚʳʜʝʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʩʜʚʠʛʘ, ʚʳʰʝ 

ʢʦʪʦʨʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. 

2. ʋʩʪʘʥʦʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʛʨʫʧʧʦʚʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʧʨʠ ʝʸ ʩʤʝʰʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʩ ʥʝʬʪʴʶ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʠ ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. 

3. ʋʩʪʘʥʦʚʣʝʥʳ ʫʩʣʦʚʠʷ ʠ ʦʙʣʘʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʠʥʛʠʙʠʪʦʨʘ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʩʦʙʦʡ ʚʦʜʥʫʶ ʜʠʩʧʝʨʩʠʶ ʘʤʬʠʬʠʣʴʥʦʛʦ ʧʦʣʠʤʝʨʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʨʘʜʠʢʘʣʴʥʦʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʠ ʨʝʦʣʦʛʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʨʝʘʛʝʥʪʦʤ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩ ʫʯʝʪʦʤ 

ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʦʧʨʘʚʢʠ ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 
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ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʠ ʩʠʩʪʝʤ ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʥʝʬʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʥʠʞʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʦʚʦʛʦ ʪʠʧʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʠ ʥʘʟʝʤʥʦʛʦ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ʉʤʝʰʝʥʠʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʩ ʥʝʬʪʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ 

ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʠ ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʦʚʤʝʩʪʥʦ 

ʩ ʚʚʦʜʦʤ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 

ʤʘʨʢʘ ɸ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʝʸ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ, ʩʥʠʞʝʥʠʶ ʛʣʫʙʠʥʳ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʧʨʠ ʜʦʙʳʯʝ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʠʟ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʟʘʣʝʞʝʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘ ̫ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʨʝʰʝʥʠʶ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʯʝʪʦʤ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʧʨʠ ʚʳʙʦʨʝ 

ʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩ ʫʯʝʪʦʤ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʦʧʨʘʚʢʠ, 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʛʣʫʙʠʥʳ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʘ ʚ ʩʢʚʘʞʠʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʜʘʯʠ ʥʘʩʦʩʘ. 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʪʠ ʜʣʷ ʦʮʝʥʢʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʥʝʡ ʧʘʨʘʬʠʥʦʚ (ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2018615299). 

3. ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʡ ʠʥʛʠʙʠʪʦʨ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʠ ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʠʤ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʦʪ 12 ʜʦ 32 % ʤʘʩʩ). 

4. ʆʙʦʩʥʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, 

ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʕʎʅ, ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʠʟ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ 

ʟʘʣʝʞʝʡ (ʇʘʪʝʥʪ ʈʌ ˉ 2766996). 

5. ʆʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʥʛʠʙʠʪʦʨʘ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʙʳʯʝ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʡɻʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ. 

6. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʆʆʆ çʃʋʂʆʁʃ-ʂʦʤʠè 

ʊʇʇ çʃʋʂʆʁʃ-ʋʭʪʘʥʝʬʪʝʛʘʟè ʠ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʦʧʳʪʥʦ-

ʧʨʦʤʳʩʣʦʚʳʤ ʠʩʧʳʪʘʥʠʷʤ. ʇʦʣʫʯʝʥ ʘʢʪ ʦ ʧʨʠʤʝʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ (ʧʨʠʣʦʞʝʥʠʝ ɺ). 
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ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʩʭʦʜʠʤʦʩʪʴʶ 

ʨʘʩʯʝʪʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʚʝʣʠʯʠʥ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʬʦʨʫʤʘʭ: 

XI ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʠ 

ʨʫʜʥʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè ʚ ʨʘʤʢʘʭ VII  ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʤʦʣʦʜʝʞʥʦʛʦ ʬʦʨʫʤʘ 

çʅʝʬʪʝʛʘʟʦʚʦʝ ʠ ʛʦʨʥʦʝ ʜʝʣʦè (ʛ. ʇʝʨʤʴ, 2018 ʛ.); VI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʂʦʥʬʝʨʝʥʮʠʠ 

çNANOTECHOILGAS-2018è (ʛ. ʄʦʩʢʚʘ, 2018 ʛ.); XV ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʬʦʨʫʤʝ-ʢʦʥʢʫʨʩʝ 

ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷè (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

2019 ʛ.); XII  ʈʦʩʩʠʡʩʢʦ-ɻʝʨʤʘʥʩʢʦʤ ʩʳʨʴʝʚʦʤ ʬʦʨʫʤʝ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2019 ʛ.); 75-ʦʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʝʬʪʴ ʠ ʛʘʟ - 2021è (ʛ. ʄʦʩʢʚʘ, 2021 ʛ.); 

V ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çTatarstan UpExPro 2021è (ʛ. ʂʘʟʘʥʴ, 2021). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʜʝʨʞʘʥʳ ʧʝʨʩʦʥʘʣʴʥʳʤ ʛʨʘʥʪʦʤ ʠ ʩʫʙʩʠʜʠʷʤʠ ʂʦʤʠʪʝʪʘ ʧʦ ʥʘʫʢʝ ʠ ʚʳʩʰʝʡ 

ʰʢʦʣʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ 2018 ï 2021 ʛʛ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʤʝ 

ʜʠʩʩʝʨʪʘʮʠʠ; ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʧʨʦʚʝʜʝʥ ʦʙʰʠʨʥʳʡ ʢʦʤʧʣʝʢʩ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʧʨʠʥʷʪʦ ʫʯʘʩʪʠʝ ʚ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʥʦ-

ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʧʳʪʘʥʠʡ; ʚʳʧʦʣʥʝʥʘ ʦʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ. 

ʇʫʙʣʠʢʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʦʩʚʝʱʝʥʳ ʚ 

12 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 4 ʩʪʘʪʴʷʭ ï ʚ ʠʟʜʘʥʠʷʭ ʠʟ ʧʝʨʝʯʥʷ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʥʘʫʢ (ʜʘʣʝʝ ï 

ʇʝʨʝʯʝʥʴ ɺɸʂ); ʚ 4 ʩʪʘʪʴʷʭ ï ʚ ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʫ 

ʮʠʪʠʨʦʚʘʥʠʷ Scopus. ʇʦʣʫʯʝʥʳ 1 ʧʘʪʝʥʪ (ʧʨʠʣʦʞʝʥʠʝ ɹ) ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʠ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ (ʧʨʠʣʦʞʝʥʠʝ ɸ). 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʩ 

ʚʳʚʦʜʘʤʠ ʧʦ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʩʧʠʩʢʘ 

ʣʠʪʝʨʘʪʫʨʳ, ʚʢʣʶʯʘʶʱʝʛʦ 153 ʥʘʠʤʝʥʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥ ʥʘ 179 ʩʪʨʘʥʠʮʘʭ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 31 ʪʘʙʣʠʮʫ, 99 ʨʠʩʫʥʢʦʚ ʠ 3 ʧʨʠʣʦʞʝʥʠʷ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʠ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʟʘ 

ʥʝʦʮʝʥʠʤʫʶ ʧʦʤʦʱʴ ʠ ʚʥʠʤʘʥʠʝ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ʈʦʛʘʯʝʚʫ ʄ.ʂ. 

ɸʚʪʦʨ ʠʩʢʨʝʥʥʝ ʧʨʠʟʥʘʪʝʣʝʥ ʠ ʙʣʘʛʦʜʘʨʝʥ ɸʢʰʘʝʚʫ ɺ.ʀ., ʂʫʣʝʰʫ ɸ.ɺ. ʠ ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨʫ 
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ʇʨʠʱʝʧʝ ʆ.ʄ. ʟʘ ʦʢʘʟʘʥʥʫʶ ʧʦʤʦʱʴ, ʧʦʣʝʟʥʳʝ ʩʦʚʝʪʳ ʠ ʟʘʤʝʯʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʆʪʜʝʣʴʥʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʟʘ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʥʘʫʯʥʳʤ 

ʩʦʪʨʫʜʥʠʢʘʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠʥʩʪʠʪʫʪʘ çʇʝʨʤʅʀʇʀʥʝʬʪʴè: ʃʘʧʰʠʥʦʡ ʉ.ɸ., ɹʳʢʦʚʫ ʉ.ɽ., 

ʄʠʪʨʦʰʠʥʫ ɸ.ɺ. ʠ ɻʘʙʥʘʩʳʨʦʚʫ ʈ.ʄ., ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʘʤ ʆʆʆ çɻʘʟʧʨʦʤʥʝʬʪʴ ʅʊʎè: 

ʂʫʟʴʤʠʥʫ ʄ.ʀ. ʠ ʂʠʙʠʨʝʚʫ ɽ.ɸ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʝʥ ʟʘ ʧʦʤʦʱʴ ʠ ʩʦʜʝʡʩʪʚʠʝ ʩʦʪʨʫʜʥʠʢʘʤ 

ʢʘʬʝʜʨʳ ʈʅɻʄ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʢʦʣʣʝʢʪʠʚʫ ʂʎɼʅɻ-4 

ʊʇʇ çʃʋʂʆʁʃ-ʋʭʪʘʥʝʬʪʝʛʘʟè. 
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ɻʃɸɺɸ 1 ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ʀ ʊɽʍʅʆʃʆɻʀʀ ɹʆʈʔɹʓ ʉ 

ʆɹʈɸɿʆɺɸʅʀɽʄ ʆʈɻɸʅʀʏɽʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ɺ ʉʂɺɸɾʀʅɸʍ 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʚʦ ʚʩʝʤ ʤʠʨʝ [148, 149, 153]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʦʙʳʯʠ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʚ ʩʣʦʞʥʳʭ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʬʦʨʤʠʨʫʷ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ [124]. ʅʝʬʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʧʘʨʘʬʠʥʘ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʤʘʣʦʧʘʨʘʬʠʥʠʩʪʳʝ (ʤʝʥʝʝ 1,5 % ʤʘʩʩ.), ʧʘʨʘʬʠʥʠʩʪʳʝ (ʦʪ 1,5 

ʜʦ 6,0 % ʤʘʩʩ.) ʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ (ʩʚʳʰʝ 6,0 % ʤʘʩʩ.), ʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʤʦʣʠʩʪʦ-

ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ï ʥʘ ʤʘʣʦʩʤʦʣʠʩʪʳʝ (ʤʝʥʝʝ 5,0 % ʤʘʩʩ.), ʩʤʦʣʠʩʪʳʝ (ʦʪ 5,0 ʜʦ 

15,0 % ʤʘʩʩ.) ʠ ʚʳʩʦʢʦʩʤʦʣʠʩʪʳʝ (ʩʚʳʰʝ 15,0 % ʤʘʩʩ.) [63]. ɺ ʩʪʘʪʴʝ [55] ʧʨʝʜʣʦʞʝʥʦ ʥʝʬʪʠ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʩʚʳʰʝ 6,0 % ʤʘʩʩ. ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʧʦʜʛʨʫʧʧʳ: ʫʤʝʨʝʥʥʦ ʧʘʨʘʬʠʥʠʩʪʳʝ (ʦʪ 6,0 ʜʦ 10,0 % ʤʘʩʩ.), ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ (ʦʪ 10,0 ʜʦ 

20,0 % ʤʘʩʩ.) ʠ ʩʚʝʨʭʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ (ʩʚʳʰʝ 20,0 % ʤʘʩʩ.). ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘ ʜʦʣʶ 

ʥʝʬʪʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʩʚʳʰʝ 6,0 % ʤʘʩʩ. ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 27 % ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ, 

ʧʦʣʦʚʠʥʫ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʚʳʩʦʢʦ- ʠ ʩʚʝʨʭʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ ʥʝʬʪʠ. 

ɺ ʈʦʩʩʠʠ ʠ ʙʳʚʰʠʭ ʩʪʨʘʥʘʭ ʉʉʉʈ ʠʟʚʝʩʪʥʦ ʩʚʳʰʝ 300 ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ. ʆʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʠ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʫʶ ʅɻʇ [5, 121]. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʙʘʣʘʥʩʦʤ ʟʘʧʘʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʥʘ 01.01.2019 ʛ. 

ʫʯʪʝʥʳ 239 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ (ʠʟ ʢʦʪʦʨʳʭ 213 ʥʝʬʪʷʥʳʭ, 16 ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ, 

5 ʛʘʟʦʥʝʬʪʷʥʳʭ ʠ 5 ʥʝʬʪʝʛʘʟʦʚʳʭ) ʩ ʨʘʟʙʫʨʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʚʣʝʢʘʝʤʳʤʠ ʟʘʧʘʩʘʤʠ 

ʥʝʬʪʠ: ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʢʘʪ. ɸ+ɺ1 ï 1059,2 ʤʣʥ ʪʦʥʥ, ʥʘ ʨʘʟʚʝʜʳʚʘʝʤʳʭ 

ʢʘʪ. ʉ1 ï 281,2 ʤʣʥ ʪʦʥʥ, ʚʩʝʛʦ (ʢʘʪ. ɸ+ɺ1+ʉ1 ï 1340,4 ʤʣʥ ʪʦʥʥ). ʅʝʨʘʟʙʫʨʝʥʥʳʝ ʠʟʚʣʝʢʘʝʤʳʝ 

ʟʘʧʘʩʳ ʥʝʬʪʠ ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪ ʢʘʪ. ɺ2 ï 294,7 ʤʣʥ ʪʦʥʥ, ʥʘ 

ʨʘʟʚʝʜʳʚʘʝʤʳʭ ʢʘʪ. ʉ2 ï 305,3 ʤʣʥ ʪʦʥʥ, ʚʩʝʛʦ (ʢʘʪ. ɺ2+ʉ2 ï 600,0 ʤʣʥ ʪʦʥʥ). 

ʅʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʦʪ 

ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʜʦ ʩʨʝʜʥʝʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʛʣʫʙʠʥʘʤʠ ʟʘʣʝʛʘʥʠʷ ʟʘʣʝʞʝʡ ʦʪ 150 ʤ 

ʜʦ 5 ʢʤ. ʅʘʠʙʦʣʴʰʝʡ ʨʝʩʫʨʩʥʦʡ ʙʘʟʦʡ ʧʦ ʥʝʬʪʠ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʝ 

ʢʦʤʧʣʝʢʩʳ: ʚʝʨʭʥʝʚʠʟʝʡʩʢʦ-ʥʠʞʥʝʧʝʨʤʩʢʠʡ ʢʘʨʙʦʥʘʪʥʳʡ, ʩʨʝʜʥʝʜʝʚʦʥʩʢʦ-ʬʨʘʥʩʢʠʡ 

ʪʝʨʨʠʛʝʥʥʳʡ, ʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʦ-ʥʠʞʥʝʜʝʚʦʥʩʢʠʡ ʠ ʜʦʤʘʥʠʢʦʚʦ-ʪʫʨʥʝʡʩʢʠʡ ʢʘʨʙʦʥʘʪʥʳʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʧʣʘʩʪʦʚʳʤʠ [15, 69]. 

ɼʦʣʷ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʩʪʨʫʢʪʫʨʝ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʈʌ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5,4 ʜʦ 

6,2 %. ʊʘʢ, ʜʦʙʳʯʘ ʥʝʬʪʠ ʚ 2019 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 31,2 ʤʣʥ ʪʦʥʥ [117]. ɺ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 
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ʧʝʨʩʧʝʢʪʠʚʝ ʫʨʦʚʝʥʴ ʝʞʝʛʦʜʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʚʝʜʝʥ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʜʦ 30-45 ʤʣʥ ʪʦʥʥ. ɸʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ (ɹʘʨʝʥʮʝʚʘ, ʇʝʯʦʨʩʢʦʛʦ ʠ ʂʘʨʩʢʦʛʦ) ʧʦʟʚʦʣʠʪ 

ʥʘʨʘʩʪʠʪʴ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʜʦ 50 ʤʣʥ ʪʦʥʥ ʚ ʛʦʜ [15]. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ 

ʦʢʨʫʛʘ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʜʦʣʶ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʧʨʠʭʦʜʠʪʩʷ 

ʦʢʦʣʦ 32,4 % ʦʪ ʩʫʤʤʘʨʥʳʭ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʅɻʇ (ʪʘʙʣʠʮʘ 1.1). 

ʉ ʨʦʩʪʦʤ ʦʙʲʝʤʘ ʝʞʝʛʦʜʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʢ 2035 ʛ. ʜʦ ʫʨʦʚʥʷ 40 ʤʣʥ ʪʦʥʥ ʦʞʠʜʘʝʪʩʷ 

ʥʝʠʟʙʝʞʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʜʦʙʳʯʠ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʫʚʝʣʠʯʠʪʩʷ ʚ 1,5é1,8 ʨʘʟʘ [69]. 

ʊʘʙʣʠʮʘ 1.1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʘʨʘʬʠʥʘ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2019 ʛ.) * 

ɿʘʧʘʩʳ ʥʝʬʪʠ (ʠʟʚʣʝʢʘʝʤʳʝ), 

ʤʣʥ ʪʦʥʥ 

ʉʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ, % ʤʘʩʩ. 

ʄʝʥʝʝ 1,5 ʆʪ 1,5 ʜʦ 6,0 ʉʚʳʰʝ 6,0 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 346,3 204,5 95,9 

ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ 121,8 207,4 326,6 

ɺʩʝʛʦ 468,1 411,9 422,5 

* ʧʦ ʯʘʩʪʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʜʘʥʥʳʝ ʚ ɻʦʩʙʘʣʘʥʩʝ ʥʝ ʧʨʠʚʝʜʝʥʳ 

1.1 ʇʨʠʯʠʥʳ ʠ ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

çɸʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (ɸʉʇʆ) ï ʵʪʦ ʩʣʦʞʥʘ ̫ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘ ̫

ʜʠʩʧʝʨʩʥʘ ̫ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘ ̫ ʠʟ ʧʘʨʘʬʠʥʦʚ (12é70 % ʤʘʩʩ.), ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ 

ʚʝʱʝʩʪʚ (5é40 % ʤʘʩʩ.), ʤʘʩʝʣ, ʚʦʜʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ ʚʠʜʝ ʢʚʘʨʮʝʚʳʭ ʟʝʨʝʥ 

ʧʝʩʯʘʥʠʢʘ, ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ, ʩʦʣʝʡ ʠ ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦʟʠʠè [29, 78]. 

ɺ ʨʘʙʦʪʝ [24] ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʚ ɸʉʇʆ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ: 

1) ʘʩʬʘʣʴʪʝʥʦʚʳʡ ï ʇ/(ʉ+ɸ) <0,9; 

2) ʧʘʨʘʬʠʥʦʚʳʡ ï ʇ/(ʉ+ɸ) >1,1; 

3) ʩʤʝʰʘʥʥʳʡ ï ʇ/(ʉ+ɸ) å 0,9...1,1, 

ʛʜʝ ʇ, ʉ ʠ ɸ ï ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʦʚ, ʩʤʦʣ ʠ ʘʩʬʘʣʴʪʝʥʦʚ, % ʤʘʩʩ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʣʦʚʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʧʨʦʱʘʝʪ ʚʳʙʦʨ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ɸʉʇʆ ʩ ʫʯʝʪʦʤ ʠʭ ʧʨʠʨʦʜʳ ʠ ʩʦʩʪʘʚʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚʟʛʣʷʜʘʤʠ [29, 93, 110], ʩʦʩʪʘʚ ɸʉʇʆ ʷʚʣʷʝʪʩʷ 

ʥʝʧʦʩʪʦʷʥʥʳʤ ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʢʘʢ ʧʦ ʩʪʚʦʣʫ ʜʦʙʳʚʘʶʱʝʡ 

ʩʢʚʘʞʠʥʳ, ʪʘʢ ʠ ʚ ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʪʣʦʞʝʥʠʡ, ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʧʦʪʦʢʘ, ʩʦʩʪʦʷʥʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʧʫʪʥʦ-ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʳ ʠ ʥʘʣʠʯʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʨʦʮʝʩʩʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʥʝʬʪʷʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ (ʅɼʉ) ʠ ʠʭ ʩʚʦʡʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʥ-ʘʣʢʘʥʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʟʘʠʤʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʝʬʪʷʥʦʡ ʩʠʩʪʝʤʝ [20]. 

çʆʩʥʦʚʥʫʶ ʜʦʣʶ ɸʉʇʆ ʩʦʩʪʘʚʣʷʶʪ ʧʘʨʘʬʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʬʪʠ ʚ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʜʠʩʧʝʨʩʥʦʤ ʠʣʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ 

ʩʤʝʩʴ ʧʨʝʜʝʣʴʥʳʭ ʥʘʩʳʱʝʥʥʳʭ ʘʣʢʘʥʦʚ ʠ ʮʝʨʝʟʠʥʦʚè [78]. çʇʘʨʘʬʠʥʳ ï ʵʪʦ ʫʛʣʝʚʦʜʦʨʦʜʳ 

ʤʝʪʘʥʦʚʦʛʦ ʨʷʜʘ ʦʪ C16H34 ʜʦ ʉ36H74. ʎʝʨʝʟʠʥʳ ï ʵʪʦ ʩʤʝʩʴ ʪʚʝʨʜʳʭ ʧʨʝʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʦʪ ʉ36H74 ʜʦ ʉ55H112, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʠ ʘʣʠʬʘʪʠʯʝʩʢʠʭè [58, 93]. çʎʝʨʝʟʠʥʳ ʦʪ 

ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝʥʠʷ, ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʦʡ ʠ ʧʣʦʪʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʠʤʝʶʪ ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫè [57, 78]. ʉʦʜʝʨʞʘʥʠʝ 

ʧʘʨʘʬʠʥʘ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʦʪ 12 ʜʦ 70 % ʤʘʩʩ.) ʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʟʘʙʦʷ ʢ ʫʩʪʴʶ ʩʢʚʘʞʠʥʳ [111]. 

çʉʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ï ʵʪʦ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʫʛʣʝʨʦʜ, ʚʦʜʦʨʦʜ, ʢʠʩʣʦʨʦʜ, ʩʝʨʫ ʠ ʘʟʦʪ, ʘ ʪʘʢʞʝ 

ʤʝʪʘʣʣʳ (Fe, Mg, V, Ni, ʉa, ʉu, Ti, ʄʦ ʠ ʜʨ.)è [40]. ʉʦʩʪʘʚ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ 

ʚʘʨʴʠʨʫʝʪʩʷ ʚ hʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ 

ʩʪʝʧʝʥʴʶ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʄʄɺ) ʢʦʤʧʦʥʝʥʪʦʚ [23, 102]. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʩʦʜʝʨʞʘʥʠʝ ʩʤʦʣ ʠ ʘʩʬʘʣʴʪʝʥʦʚ ʚ ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 5 

ʜʦ 40 % ʤʘʩʩ. ʠ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʳʤ ʧʦ ʜʣʠʥʝ ʢʦʣʦʥʥʳ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ 

ʪʨʫʙ (ʅʂʊ). ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʤʦʣ ʠ ʘʩʬʘʣʴʪʝʥʦʚ ʚ ʩʦʩʪʘʚʝ ɸʉʇʆ, ʠʭ 

ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ 

ʚ ʥʝʬʪʠ. ʀʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ 

ʨʦʣʠ ʩʤʦʣʠʩʪʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʧʣʦʪʥʳʭ ʪʨʫʜʥʦʩʤʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ [111]. ʆʜʥʘʢʦ ʩʤʦʣʳ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʥʝʬʪʠ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪ ɹ ʚ ʨʦʣʠ ʧʨʠʨʦʜʥʦʛʦ 

ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʘʩʬʘʣʴʪʝʥʦʚ ʩʤʦʣʳ ʣʝʛʢʦ ʘʜʩʦʨʙʠʨʫʶʪʩʷ ʥʘ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʨʠʩʪʘʣʣʘʭ ʧʘʨʘʬʠʥʘ, ʪʝʤ ʩʘʤʳʤ ʟʘʤʝʜʣʷʷ ʧʨʦʮʝʩʩ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ [16]. 

çʇʦʜ ʤʝʭʘʥʠʟʤʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ɸʉʇʆ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʪʚʝʨʜʦʡ ʬʘʟʳ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè [110]. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʪʨʝʤ ʤʝʭʘʥʠʟʤʘʤ. 

ʇʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦ-ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʟʘʨʦʞʜʝʥʠʝ ʠ ʨʦʩʪ ʧʘʨʘʬʠʥʦʚʳʭ ʠʣʠ 



14 

 

ʩʤʝʰʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʤʦʣʦ-ʧʘʨʘʬʠʥʦʚʦʡ ʧʣʝʥʢʠ ʠ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʟʘ ʩʯʝʪ ʧʦʜʧʠʪʢʠ ʠʟ ʥʝʬʪʷʥʦʡ ʩʠʩʪʝʤʳ [13, 75]. 

ʇʦ ʦʩʘʜʦʯʥʦ-ʦʙʲʸʤʥʦʤʫ ʤʝʭʘʥʠʟʤʫ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʘʨʘʬʠʥʦʚʳʭ ʠʣʠ ʩʤʝʰʘʥʥʳʭ 

ʢʨʠʩʪʘʣʣʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʘʟʦʞʠʜʢʦʩʪʥʦʤ ʧʦʪʦʢʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ 

ʟʘʢʨʝʧʣʝʥʠʝʤ ʥʘ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [140]. 

ʉʤʝʰʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʫʭ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ [29]. ɺ ʪʝʭ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʛʘʟʦʞʠʜʢʦʩʪʥʳʡ ʧʦʪʦʢ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʪʚʝʨʜʳʤ ʢʨʠʩʪʘʣʣʘʤ ʧʘʨʘʬʠʥʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʦʩʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦ-

ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʤʝʭʘʥʠʟʤʫ. ʊʘʢ, ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʧʦʪʦʢʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʙʣʠʟʢʠʭ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʚʣʝʥʠʷ ʧʘʨʘʬʠʥʘ [128]. ɺʩʣʝʜʩʪʚʠʝ ʣʦʢʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʬʪʠ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʣʘʤʠʥʘʨʥʦʤ ʩʣʦʝ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʶ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʧʘʨʘʬʠʥʘ ʠ ʜʚʠʞʝʥʠʶ ʝʛʦ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʢ ʩʪʝʥʢʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʬʬʫʟʠʠ ʧʨʦʠʩʭʦʜʠʪ ʘʜʩʦʨʙʮʠʷ ʧʘʨʘʬʠʥʘ ʠ ʧʨʠʨʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [137, 142]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʜʩʦʨʙʮʠʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ (ʞʠʜʢʦʩʪʴ ï ʪʚʝʨʜʦʝ ʪʝʣʦ) ʬʦʨʤʠʨʫʝʪʩʷ 

ʫʩʪʦʡʯʠʚʳʡ ʧʦʣʠʤʦʣʝʢʫʣʷʨʥʳʡ ʩʣʦʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ, ʤʦʣʝʢʫʣ ʩʤʦʣ, 

ʘʩʬʘʣʴʪʝʥʦʚ ʠ ʥʘʬʪʝʥʦʚʳʭ ʢʠʩʣʦʪ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ 

ʩʮʝʧʣʝʥʠʠ ʩ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ ʥʘ 

ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʩʤʦʣʦ-ʧʘʨʘʬʠʥʦʚʦʡ ʧʣʝʥʢʝ [29]. 

ʂ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʝʜʧʦʩʳʣʢʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʝʬʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʩʢʣʦʥʥʳʭ ʢ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʶ; ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʪʦʢʘ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʚʩʣʝʜʩʪʚʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ; ʥʘʣʠʯʠʝ ʩʤʦʣʦ-ʧʘʨʘʬʠʥʦʚʦʡ ʧʦʜʣʦʞʢʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ 

(ʞʠʜʢʦʩʪʴ-ʪʚʝʨʜʦʝ ʪʝʣʦ), ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ 

ʟʘʢʨʝʧʣʝʥʠʷ ʥʘ ʥʝʡ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤ 

ʩʮʝʧʣʝʥʠʝʤ ʠʭ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠʩʢʣʶʯʘʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʤʳʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦʪʦʢʦʤ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ [29, 93]. 

çʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ 
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ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʩʥʠʞʝʥʠʝ ʟʘʙʦʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ ʥʘʨʫʰʝʥʠʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʠʩʪʝʤʳ; ʠʥʪʝʥʩʠʚʥʦʝ ʛʘʟʦʚʳʜʝʣʝʥʠʝ; 

ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ ʠ ʦʪʜʝʣʴʥʳʭ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ; 

ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʬʘʟ ʩʤʝʩʠ ʠ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʢʘʞʜʦʡ ʬʘʟʝ; 

ʩʦʩʪʦʷʥʠʝ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠè [29, 50]. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʦʙʣʘʜʘʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʟʘʙʦʷ ʢ ʫʩʪʴʶ ʩʢʚʘʞʠʥʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚʘ ʦʪʣʦʞʝʥʠʡ [93]. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʤʦʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʘ, 

ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʪʦʢʘ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʠ 

ʨʦʣʠ ʧʨʦʮʝʩʩʦʚ ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ ʠ ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʥʘ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʝʬʪʠ ʧʨʠ ʝʸ ʧʦʜʲʝʤʝ ʦʪ ʟʘʙʦʷ ʢ ʫʩʪʴʶ ʩʢʚʘʞʠʥʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʛʘʟʠʨʦʚʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʥʘʨʫʰʝʥʠʷ ʣʠʥʝʡʥʦʩʪʠ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ. ʅʘ ʫʯʘʩʪʢʝ 

çʟʘʙʦʡ-ʤʝʨʥʠʢè ʧʦʪʝʨʠ ʪʝʧʣʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʪʚʦʨʷʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʬʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʨʘʬʠʥʫ ʥʘ 60 %, ʘ ʨʘʟʛʘʟʠʨʦʚʘʥʠʝ ï ʥʘ 40 %, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘ ʦʭʣʘʞʜʘʶʱʠʡ ʵʬʬʝʢʪ ʠ ʧʦʪʝʨʠ ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ ʧʨʠʭʦʜʠʪʩʷ 24 ʠ 16 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [111]. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʜʝʙʠʪʘ 

ʩʢʚʘʞʠʥʳ, ʜʦʩʪʠʛʘʷ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʠʟʤʝʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʦʪ 

ʣʘʤʠʥʘʨʥʦʛʦ ʢ ʪʫʨʙʫʣʝʥʪʥʦʤʫ ʨʝʞʠʤʫ ʠ ʫʤʝʥʴʰʘʷʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ [1]. 

ɻʣʫʙʠʥʘ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʝʸ ʨʘʙʦʪʳ (ʜʝʙʠʪʘ, ʟʘʙʦʡʥʦʛʦ ʠ ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʡ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ), ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʣʦʥʥʳ ʅʂʊ, ʪʝʨʤʦʙʘʨʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʩʚʦʡʩʪʚ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [21, 93, 110]. ʆʩʥʦʚʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʧʦʛʨʫʞʥʳʝ 

ʥʘʩʦʩʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʪʨʫʙʳ, ʬʦʥʪʘʥʥʘʷ ʘʨʤʘʪʫʨʘ, ʚʳʢʠʜʥʳʝ ʣʠʥʠʠ ʦʪ 

ʩʢʚʘʞʠʥ ʜʦ ʛʨʫʧʧʦʚʳʭ ʟʘʤʝʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ [50, 70]. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʪʩʷ ʙʣʠʟʢʦʡ ʢ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʚʩʣʝʜʩʪʚʠʝ ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʥʘʛʥʝʪʘʥʠʠ ʭʦʣʦʜʥʳʭ ʚʦʜ ʣʠʙʦ ʟʘʙʦʡʥʦʝ ʜʘʚʣʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʥʘʤʥʦʛʦ ʥʠʞʝ 

ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ [26]. 
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1.2 ʄʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ɸʉʇʆ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ 

ʫʜʘʣʝʥʠʷ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [29, 50, 58]. ʇʨʦʤʳʩʣʦʚʳʡ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʢ 

ʤʠʥʠʤʫʤʫ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, 

ʧʦʚʳʩʠʪʴ ʤʝʞʦʯʠʩʪʥʦʡ ʠ ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜʳ ʠʭ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʠʪʴ ʵʬʬʝʢʪ 

çʧʠʣʦʦʙʨʘʟʥʦʛʦè ʠʟʤʝʥʝʥʠʷ ʜʝʙʠʪʘ ʩʢʚʘʞʠʥʳ ʚ ʩʣʫʯʘʝ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ 

ʫʜʘʣʝʥʠʷ ɸʉʇʆ [93]. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʤʝʞʦʯʠʩʪʥʦʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 

ʤʝʥʝʝ 30 ʩʫʪʦʢ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʳ ʠʥʛʠʙʠʪʦʨʥʦʡ ʟʘʱʠʪʳ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [29]. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʦʩʪʘʚ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʜʝʙʠʪ ʠ ʩʧʦʩʦʙ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʠʥʪʝʨʚʘʣ ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʤʧʦʥʝʥʪʥʳʡ 

ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ɸʉʇʆ [41, 58, 76]. ʆʩʥʦʚʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʤʝʞʦʯʠʩʪʥʦʡ ʠ ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜʳ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʠʭ 

ʩʢʚʘʞʠʥ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, 

ʘ ʩ ʜʨʫʛʦʡ, ʩʦʩʪʦʷʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʧʦ ʧʦʜʙʦʨʫ, ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ 

ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʠʭ ʫʜʘʣʝʥʠʶ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʦʨʴʙʳ ʩ ɸʉʇʆ ʩ ʫʯʝʪʦʤ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʣʠ ʧʦʣʥʦʝ 

ʠʩʢʣʶʯʝʥʠʝ ʧʨʦʤʳʚʦʢ ʠ ʧʦʜʟʝʤʥʳʭ ʨʝʤʦʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʨʘʬʠʥʠʟʘʮʠʝʡ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [113]. 

1.2.1 ʄʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʦʞʝʥʳ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ [29, 51, 93]: ʧʨʠʤʝʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ, ʪʝʧʣʦʚʳʝ, 

ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ 

ɺʳʩʦʢʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʘ ʚ ʢʦʣʦʥʥʝ ʧʦʜʲʸʤʥʳʭ ʪʨʫʙ ʠ ʚʳʢʠʜʥʳʭ ʣʠʥʠʷʭ ʫʜʘʣʦʩʴ ʜʦʩʪʠʛʥʫʪʴ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ ʠʭ 
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ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʦʩʥʦʚʫ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʣʦʞʝʥ ʥʝ ʪʦʣʴʢʦ ʧʨʠʥʮʠʧ ʜʦʩʪʠʞʝʥʠʷ 

ʛʣʘʜʢʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʷ, ʥʦ ʠ ʩʥʠʞʝʥʠʷ ʩʠʣ ʘʜʛʝʟʠʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʢ ʛʠʜʨʦʬʠʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʛʨʘʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʨʘʟʜʝʣʘ ʬʘʟ [70, 96]. ɺ 

ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʧʦʢʨʳʪʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʘʢʦʢʨʘʩʦʯʥʳʝ (ʙʘʢʝʣʠʪʦʚʳʡ ʠ ʵʪʠʣʝʥʦʚʳʡ ʣʘʢʠ, 

ʵʧʦʢʩʠʜʥʳʝ ʩʤʦʣʳ), ʩʠʣʠʢʘʪʥʦ-ʵʤʘʣʝʚʳʝ, ʩʪʝʢʣʦʵʤʘʣʝʚʳʝ ʠ ʧʦʣʠʤʝʨʥʳʝ [27]. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʅʂʊ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʩʪʝʧʝʥʠ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʠʙʦʣʴʰʝʡ ʘʜʛʝʟʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʥʘʣʠʧʘʥʠʶ ɸʉʇʆ ʦʙʣʘʜʘʶʪ ʦʩʪʝʢʣʦʚʘʥʥʳʝ ʪʨʫʙʳ [110, 111]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʅʂʊ ʩ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ ʷʚʣʷʝʪʩʷ ʠʭ 

ʧʦʚʳʰʝʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʧʨʦʪʠʚ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʦʣʝʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ 

ʧʦʪʦʢʘ ʚʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ [22]. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʜʝʨʞʠʚʘʶʱʠʤʠ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʫʪʝʨʦʚʘʥʥʳʭ ʪʨʫʙ ʚ 

ʥʝʬʪʝʜʦʙʳʯʝ, ʷʚʣʷʶʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʥʠʟʢʠʝ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʟʘʱʠʪʥʳʭ 

ʧʦʢʨʳʪʠʡ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴ ʵʬʬʝʢʪʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʠ ʨʝʟʢʦʝ ʣʦʢʘʣʴʥʦʝ 

ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʥʘʨʫʰʝʥʠʷ 

ʮʝʣʦʩʪʥʦʩʪʠ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ [75, 93]. 

ʆʙʣʘʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʅʂʊ ʩ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʙʠʪʦʤ ʠ ʩʧʦʩʦʙʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥʳ, ʚʣʠʷʶʱʝʤ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʠʭ ʩʨʳʚʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʳʥʦʩʘ ʚʦʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʷʚʣʷʝʪʩʷ 

ʫʩʪʘʥʦʚʢʘ ʅʂʊ ʩ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ ʚ ʧʘʨʘʬʠʥʦʦʧʘʩʥʦʤ ʠʥʪʝʨʚʘʣʝ ʩʢʚʘʞʠʥʳ [93]. 

ʊʝʧʣʦʚʳʝ ʤʝʪʦʜʳ 

ʊʝʧʣʦʚʳʝ ʤʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʦʩʥʦʚʘʥʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʪʦʢʘ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʘ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʳʭ ʪʨʫʙ; ʛʨʝʶʱʠʭ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ, 

ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʚʥʝʰʥʝʡ ʠʣʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥʳ ʅʂʊ; ʠʥʜʫʢʮʠʦʥʥʳʭ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝʣʝʡ [93, 120]. 

ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ ʪʝʧʣʦʚʳʭ ʤʝʪʦʜʦʚ ʦʪʥʦʩʷʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʩʪʴ ʠ 

ʥʠʟʢʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ [29]. 

ʌʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

 ʂ ʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʦʪʥʦʩʷʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʢʚʘʞʠʥʥʫʶ ʧʨʦʜʫʢʮʠʶ; ʩʦʟʜʘʥʠʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠ ʚʠʙʨʘʮʠʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 

ʤʠʢʨʦʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʨʝʧʷʪʩʪʚʠʷ ʢ ʦʩʘʞʜʝʥʠʶ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [93, 127]. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʨʝʜʠ 

ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ɸʉʇʆ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʘʢʪʠʚʘʪʦʨʦʚ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʛʘʟʦʞʠʜʢʦʩʪʥʦʤ ʧʦʪʦʢʝ ʧʨʦʠʩʭʦʜʠʪ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʬʪʠ ʠ ʧʦʧʫʪʥʦ-ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʝ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 10 ʜʦ 100 ʛ/ʪ ʠ ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʫʙʤʠʢʨʦʥʥʳʭ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ 

ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʚʟʚʝʩʠ ʠʟ ʤʠʢʨʦʯʘʩʪʠʮ 

ʨʘʟʨʫʰʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʤʝʥʴʰʝʥʠʶ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ [19, 116]. 

 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ 

ʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʜʦʙʳʯʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚ ʩʚʷʟʠ ʩʦ 

ʩʣʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʦʙʨʘʙʦʪʦʢ ʠ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ [29, 93]. 

ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚʦ 

ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʠ ʥʘʟʝʤʥʦʤ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ï ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠʭ ʜʝʡʩʪʚʠʷ ʠ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʚʝʩʴʤʘ ʤʘʣʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʩ ʫʯʝʪʦʤ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʩʢʚʘʞʠʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʝʸ ʦʙʨʘʙʦʪʢʠ [78]. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʤʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ 

ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʬʘʟ: 

ʜʠʩʧʝʨʩʥʘʷ ʬʘʟʘ-ʥʝʬʪʴ, ʥʝʬʪʴ ï ʪʚʝʨʜʘʷ ʧʦʚʝʨʭʥʦʩʪʴ [49]. ʉʨʝʜʠ ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʨʝʘʛʝʥʪʳ ʩʤʘʯʠʚʘʶʱʝʛʦ, ʤʦʜʠʬʠʮʠʨʫʶʱʝʛʦ, ʜʝʧʨʝʩʩʦʨʥʦʛʦ, 

ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ [29, 51].  

çʈʝʘʛʝʥʪʳ ʩʤʘʯʠʚʘʶʱʝʛʦ (ʛʠʜʨʦʬʠʣʠʟʠʨʫʶʱʝʛʦ) ʜʝʡʩʪʚʠʷ ʘʜʩʦʨʙʠʨʫʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ 

ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʱʠʪʥʫʶ ʛʠʜʨʦʬʠʣʴʥʫʶ 

ʧʣʝʥʢʫ, ʧʨʝʧʷʪʩʪʚʫʶʱʫʶ ʘʜʛʝʟʠʠ ʛʠʜʨʦʬʦʙʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʠ ʧʨʠʨʦʜʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʇɸɺ). ʂ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʧʦʣʠʘʢʨʠʣʘʤʠʜ, ʢʠʩʣʳʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʩʬʘʪʳ, ʩʠʣʠʢʘʪʳ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ, ʤʥʦʛʦʘʪʦʤʥʳʝ ʩʧʠʨʪʳ, ʚʦʜʥʳʝ ʨʘʩʪʚʦʨʳ 

ʥʝʠʦʥʦʛʝʥʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʥʳʭ ʇɸɺè [103]. 

ʋʩʧʝʰʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʛʝʥʪʦʚ ʩʤʘʯʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʝ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʩʤʘʯʠʚʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ 
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ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʧʫʪʥʦ-ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʳ [29]. 

ʄʦʜʠʬʠʢʘʪʦʨʳ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʨʠʩʪʘʣʣʘʤʠ ʧʘʨʘʬʠʥʘ ʠʟʤʝʥʷʶʪ ʠʭ ʬʦʨʤʫ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʵʥʝʨʛʠʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʫʩʪʦʡʯʠʚʦʡ ʩʫʩʧʝʥʟʠʠ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʸ ʚʳʥʦʩʫ ʚʦʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ ʙʝʟ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʉʨʝʜʠ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ, ʘʢʪʠʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʣʠʤʝʨʳ ʠ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ. çʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʦʧʦʣʠʤʝʨʳ 

ʵʪʠʣʝʥʘ ʠ ʧʦʣʷʨʥʳʭ ʤʦʥʦʤʝʨʦʚ (ʚʠʥʠʣʦʚʳʭ ʵʬʠʨʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʵʬʠʨʦʚ ʘʢʨʠʣʦʚʦʡ 

ʢʠʩʣʦʪʳ); ʧʦʣʠʦʣʝʬʠʥʳ ʩ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʧʦʣʷʨʥʳʤʠ ʛʨʫʧʧʘʤʠ (ʧʦʣʠʵʪʠʣʝʥ, 

ʧʦʣʠʠʟʦʙʫʪʠʣʝʥ); ʤʦʜʠʬʠʢʘʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʘʪʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʧʠʣʝʥʘ ʠ ʜʨ.è [103]. 

çʉʦʩʪʘʚ ʠ ʧʨʠʨʦʜʘ ʤʦʜʠʬʠʢʘʪʦʨʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʤʝʭʘʥʠʟʤ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʨʠʩʪʘʣʣʘʤʠ ʧʘʨʘʬʠʥʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʘʭ: 

1) ʤʦʜʠʬʠʢʘʪʦʨ ʦʩʘʞʜʘʝʪʩʷ ʠʟ ʨʘʩʪʚʦʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʤʫʪʥʝʥʠʷ 

ʥʝʬʪʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ; 

2) ʤʦʜʠʬʠʢʘʪʦʨ ʦʩʘʞʜʘʝʪʩʷ ʠʟ ʨʘʩʪʚʦʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʤʫʪʥʝʥʠʷ ʥʝʬʪʠ ʠ 

ʩʦʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʩ ʢʨʠʩʪʘʣʣʘʤʠ ʧʘʨʘʬʠʥʘ; 

3) ʤʦʜʠʬʠʢʘʪʦʨ ʦʩʘʞʜʘʝʪʩʷ ʠʟ ʨʘʩʪʚʦʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʤʫʪʥʝʥʠʷ 

ʥʝʬʪʠ ʠ ʘʜʩʦʨʙʠʨʫʝʪʩʷ ʥʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʢʨʠʩʪʘʣʣʘʭ ʧʘʨʘʬʠʥʘè [112]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʠʬʠʢʘʪʦʨʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʫʩʣʦʚʠʡ, ʦʩʥʦʚʥʳʤ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʚʦʜ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʧʘʨʘʬʠʥʘ. ɼʨʫʛʠʤ 

ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʝʤ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʤʦʜʠʬʠʢʘʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʬʪʠ 

ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʩʦʜʝʨʞʘʥʠʝ 

ʧʘʨʘʬʠʥʘ, ʘ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 15 % [29]. 

ʈʝʘʛʝʥʪʳ ʜʝʧʨʝʩʩʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʜʩʦʨʙʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ (ʠʣʠ) ʩʦʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩ ʥʠʤʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʤʝʰʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʦʩʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʨʠʩʪʘʣʣʦʚ 

ʧʘʨʘʬʠʥʘ ʤʝʞʜʫ ʩʦʙʦʡ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʥʝʬʪʠ, ʟʘʤʝʜʣʷʷ 

ʪʝʤ ʩʘʤʳʤ ʧʨʦʮʝʩʩ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ. ɼʝʧʨʝʩʩʦʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʥʠʞʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʠ ʝʸ ʟʘʩʪʳʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʝʬʪʠ [29]. çʂ ʜʝʧʨʝʩʩʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʩʦʧʦʣʠʤʝʨʳ 

ʵʪʠʣʝʥʘ ʩ ʧʦʣʷʨʥʳʤ ʤʦʥʦʤʝʨʦʤ (ʚʠʥʠʣʘʮʝʪʘʪʦʤ, ʘʣʢʠʣ(ʤʝʪ)ʘʢʨʠʣʘʪʦʤ); ʧʦʣʠʦʣʝʬʠʥʳ; 

ʧʦʣʠʤʝʨʳ ʘʣʢʠʣ(ʤʝʪ)ʘʢʨʠʣʘʪʦʚ; ʧʦʣʠʤʝʨʳ ʧʨʦʠʟʚʦʜʥʳʝ ʤʘʣʝʠʥʦʚʦʡ ʠ ʬʫʤʘʨʦʚʦʡ ʢʠʩʣʦʪ; 

ʩʣʦʞʥʳʝ ʵʬʠʨʳ ʠ ʚʳʩʰʠʝ ʩʧʠʨʪʳè [108]. 



20 

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʜʝʧʨʝʩʩʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʠ 

ʩʪʨʦʝʥʠʝʤ ʤʦʣʝʢʫʣ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʠʤʝʨʥʳʝ ʧʨʠʩʘʜʢʠ ʩʦʜʝʨʞʘʪ 

ʤʦʣʝʢʫʣʳ ʩ ʜʣʠʥʥʦʡ ʘʣʢʠʣʴʥʦʡ ʮʝʧʴʶ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʘ ʥʝʧʦʣʠʤʝʨʥʳʝ ï ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ ʩ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʤʠ ʙʝʥʟʦʣʴʥʳʤʠ ʢʦʣʴʮʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʦʣʝʢʫʣʘʤ ʩ ʪʘʢʠʤ 

ʩʪʨʦʝʥʠʝʤ ʩʚʦʙʦʜʥʦ ʘʜʩʦʨʙʠʨʦʚʘʪʴʩʷ ʥʘ ʢʨʠʩʪʘʣʣʘʭ ʧʘʨʘʬʠʥʘ [108].  

çʈʝʘʛʝʥʪʳ ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ (ʜʝʪʝʨʛʝʥʪʥʦʛʦ) ʜʝʡʩʪʚʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʩʣʦʷ ʠʟ ʤʦʣʝʢʫʣ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʤʝʣʢʠʭ ʟʘʨʦʜʳʰʘʭ ʢʨʠʩʪʘʣʣʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʷ ʠʭ ʨʦʩʪʫ, ʢʦʛʝʟʠʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʘʜʛʝʟʠʠ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷè [29]. ʈʝʘʛʝʥʪʳ ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ 

ʫʜʘʣʠʪʝʣʝʡ ɸʉʇʆ. ʂ ʜʠʩʧʝʨʛʘʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ ʩʦʣʠ ʤʝʪʘʣʣʦʚ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʠ ʠʭ ʩʦʣʠ, ʩʦʣʠ 

ʚʳʩʰʠʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʥʝʬʪʝʨʘʩʪʚʦʨʠʤʳʝ ʠʦʥʦʛʝʥʥʳʝ ʠ ʥʝʠʦʥʦʛʝʥʥʳʝ ʇɸɺ, 

ʩʠʣʠʢʘʪʥʦ-ʩʫʣʴʬʝʥʦʣʴʥʳʝ ʨʘʩʪʚʦʨʳ, ʤʘʣʦʨʘʩʪʚʦʨʠʤʳʝ ʘʤʠʥʳ ʠ ʜʨ. [49, 79]. 

ʈʝʘʛʝʥʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, 

ʦʙʣʘʜʘʶʱʠʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʜʦʟʠʨʦʚʢʫ ʠ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʨʝʘʛʝʥʪʘ [87, 132]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ 

ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ ʠ ʢʦʤʧʦʟʠʮʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʥʝʜʦʨʦʛʠʭ ʧʨʠʩʘʜʦʢ ʜʝʧʨʝʩʩʦʨʥʦ-ʤʦʜʠʬʠʮʠʨʫʶʱʝʛʦ ʠ ʜʝʧʨʝʩʩʦʨʥʦ-

ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʢʘʢ ʥʘ ʫʣʫʯʰʝʥʠʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ, ʪʘʢ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ 

ʠ ʥʘʟʝʤʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʠ ʜʦʙʳʯʝ ʪʘʢʠʭ ʥʝʬʪʝʡ [4]. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʝ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʙʣʘʜʘʶʱʠʭ ʜʝʵʤʫʣʴʛʠʨʫʶʱʠʤʠ, ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʤʠ ʠʣʠ ʧʨʦʪʠʚʦʪʫʨʙʫʣʝʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ 

ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʩʦʣʝʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʛʠʜʨʘʪʦʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʠ ʜʨ.) [29]. 

1.2.2 ʄʝʪʦʜʳ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

 ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ɸʉʇʆ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʠ ʥʘʟʝʤʥʦʤ 

ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʝ ʫʜʘʝʪʩʷ, ʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʫʜʘʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʪʝʧʣʦʚʳʝ, 

ʭʠʤʠʯʝʩʢʠʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ [51, 58, 93]. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

 ʄʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʩʥʦʚʘʥʳ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʦʤ 

ʫʜʘʣʝʥʠʠ ʦʪʣʦʞʝʥʠʡ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʲʝʤʥʳʭ ʪʨʫʙ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʢʨʝʙʢʘʤʠ, 
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ʩʧʫʩʢʘʝʤʳʤʠ ʥʘ ʛʣʫʙʠʥʫ ʥʘʯʘʣʘ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʠʘʤʝʪʨ ʩʢʨʝʙʢʘ ʠ ʤʝʞʦʯʠʩʪʥʦʡ ʧʝʨʠʦʜ ʜʣʷ 

ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʧʳʪʥʳʤ ʧʫʪʝʤ [70]. 

 ʋʩʪʘʥʦʚʢʠ ʧʦ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʩʢʚʘʞʠʥ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʠ ʩʧʦʩʦʙʫ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʧʫʩʢʦʧʦʜʲʝʤʥʳʭ ʦʧʝʨʘʮʠʡ ʩʢʨʝʙʢʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

1) ʤʝʭʘʥʠʟʤʳ ʩ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ (ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʣʠ ʧʝʨʝʜʚʠʞʥʳʝ ʩ 

ʧʨʠʚʦʜʦʤ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʘʟʳ) [56]; 

2) ʤʝʭʘʥʠʟʤʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ (ʣʝʙʝʜʢʘ ʄɼʉɸ çʉʫʣʝʡʤʘʥʦʚʘè) [91]; 

3) çʣʝʪʘʶʱʠʝè ʩʢʨʝʙʢʠ (ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩʢʨʝʙʢʘ, ʦʩʥʘʱʝʥʥʦʛʦ 

ʥʦʞʘʤʠ-ʢʨʳʣʴʷʤʠ, ʚ ʢʦʣʦʥʥʝ ʅʂʊ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʩʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ 

ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ) [1, 93]; 

4) ʧʣʘʩʪʠʥʯʘʪʳʝ, ʩʧʠʨʘʣʴʥʳʝ ʰʪʘʥʛʦʚʳʝ ʩʢʨʝʙʢʠ, ʩʢʨʝʙʢʠ-ʮʝʥʪʨʘʪʦʨʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩʦ 

ʰʪʘʥʛʦʚʨʘʱʘʪʝʣʝʤ (ʫʜʘʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥʳ 

ʅʂʊ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʠ (ʠʣʠ) ʚʨʘʱʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʢʦʣʦʥʥʳ 

ʰʪʘʥʛ). 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʨʝʛʫʣʷʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ 

ʢʦʣʦʥʥʳ ʅʂʊ ʩ ʧʦʤʦʱʴʶ ʩʢʨʝʙʢʦʚ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʧʫʩʢʦʧʦʜʲʝʤʥʳʭ ʦʧʝʨʘʮʠʡ ʩʢʨʝʙʢʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʦʢʨʘʱʝʥʠʶ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʠ ʩʥʠʞʝʥʠʶ ʪʝʢʫʱʝʡ ʜʦʙʳʯʠ. 

ʊʝʧʣʦʚʳʝ ʤʝʪʦʜʳ 

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʧʦʩʦʙʫ ʦʯʠʩʪʢʠ ʢʦʣʦʥʥʳ ʅʂʊ ʩʪʘʣ ʪʝʨʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 

ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ. ʋʜʘʣʝʥʠʝ ɸʉʇʆ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʦʚʳʭ 

ʤʝʪʦʜʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʨʦʛʨʝʚʝ ʠʥʪʝʨʚʘʣʦʚ 

ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʝʚʳʰʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ (ʚʳʰʝ +50 Áʉ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ: ʧʨʦʤʳʚʢʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʢʠʜʥʳʭ ʣʠʥʠʡ 

ʛʦʨʷʯʝʡ ʥʝʬʪʴʶ ʠʣʠ ʚʦʜʦʡ (ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʝʠʦʥʦʛʝʥʥʳʭ ʠ ʢʘʪʠʦʥʥʳʭ ʇɸɺ ʤʦʶʱʝʛʦ ʠ 

ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ); ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʪʨʳʤ ʧʘʨʦʤ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʪʝʭʥʠʢʠ; 

ʧʨʠʤʝʥʝʥʠʝ ʛʨʝʶʱʠʭ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʚʥʝʰʥʝʡ ʠʣʠ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥʳ ʅʂʊ; ʩʢʚʘʞʠʥʥʳʭ ʵʣʝʢʪʨʦʜʝʧʘʨʘʬʠʥʠʟʘʪʦʨʦʚ (ʠʥʜʫʢʮʠʦʥʥʳʭ 

ʧʦʜʦʛʨʝʚʘʪʝʣʝʡ) [58, 84]. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʪʝʧʣʦʚʳʭ ʤʝʪʦʜʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʭ ʧʨʠʤʝʥʝʥʠʝ, ʷʚʣʷʶʪʩʷ 

ʚʳʩʦʢʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʩʧʝʮʪʝʭʥʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʥʠʟʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʚʦʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʛʣʫʙʠʥʘʭ 
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ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚ ʩʢʚʘʞʠʥʝ, ʨʠʩʢʠ ʧʦʚʪʦʨʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʪʫʛʦʧʣʘʚʢʠʭ ʧʣʦʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʥʝʧʦʣʥʦʤ ʨʘʩʧʣʘʚʣʝʥʠʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚ [29, 58]. 

ʍʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʫʜʘʣʝʥʠʷ ɸʉʇʆ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʪʘʢ ʠ ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʠʭ 

ʦʩʥʦʚʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʨʠ ʫʜʘʣʝʥʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʘʜʩʦʨʙʮʠʠ ʝʛʦ ʤʦʣʝʢʫʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʟʘ ʩʯʝʪ ʩʠʣ ʄʄɺ, 

ʠʟʤʝʥʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʩʥʠʞʝʥʠʠ ʩʠʣ ʩʮʝʧʣʝʥʠʷ ʯʘʩʪʠʮ ʦʪʣʦʞʝʥʠʡ ʩ ʪʚʝʨʜʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠʭ ʨʘʩʪʚʦʨʝʥʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʥʦʩʦʤ ʧʨʦʜʫʢʪʦʚ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

ʧʦʪʦʢʦʤ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [40, 97]. ʍʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʝʬʪʝʜʦʙʳʯʝ ʩ 

ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʠ; ʨʘʩʪʚʦʨʠʪʝʣʠ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; ʧʨʦʜʫʢʪʳ ʠ ʦʪʭʦʜʳ 

ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʠ ʠ ʠʭ ʩʤʝʩʠ; ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʠʭ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ 

ʢʦʤʧʦʟʠʮʠʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʇɸɺ; ʫʜʘʣʠʪʝʣʠ ʥʘ ʚʦʜʥʦʡ ʦʩʥʦʚʝ ʠ ʠʭ ʩʤʝʩʠ ʤʦʶʱʝʛʦ 

(ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ) ʜʝʡʩʪʚʠʷ [30]. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʠʭ ʢʦʤʧʦʟʠʮʠʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʇɸɺ [86]. 

 ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ 

ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʠʭ ʢʦʤʧʦʟʠʮʠʡ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ: ʦʩʥʦʚʘ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʦʣʞʥʘ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʤʝʩʴ ʘʣʠʬʘʪʠʯʝʩʢʠʭ, ʥʘʬʪʝʥʦʚʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʛʝʪʝʨʦʘʪʦʤʥʳʭ 

ʧʦʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʤʘʢʩʠʤʫʤ ʨʘʩʪʚʦʨʠʤʦʩʪʠ; ʜʦʙʘʚʣʝʥʠʝ 

ʇɸɺ ʢ ʦʩʥʦʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʜʠʩʧʝʨʛʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʚʦʨʠʪʝʣʷ [29, 78, 97]. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʠʭ ʢʦʤʧʦʟʠʮʠʡ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʪʚʦʨʝʥʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʩʦʩʪʘʚʦʤ ʨʘʩʪʚʦʨʠʪʝʣʷ [52]. 

1.2.3 ʉʧʦʩʦʙʳ ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʚ ʩʢʚʘʞʠʥʫ 

ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʚ ʩʢʚʘʞʠʥʫ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ, ʥʦ ʠ 

ʧʨʠʨʦʜʫ ʠ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ [29]. 
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ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʧʦʩʦʙʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʩʢʚʘʞʠʥʝ: 

1) ʤʥʦʛʦʦʙʲʝʤʥʘʷ (ʦʜʥʦ- ʠʣʠ ʤʥʦʛʦʢʨʘʪʥʘʷ) ʧʦʜʘʯʘ ʠʥʛʠʙʠʪʦʨʘ ɸʉʇʆ ʚ ʟʘʪʨʫʙʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʩʦʩʥʳʤ ʘʛʨʝʛʘʪʦʤ [29, 93]; 

2) ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʠʣʠ ʥʝʧʨʝʨʳʚʥʘʷ ʧʦʜʘʯʘ ʠʥʛʠʙʠʪʦʨʘ ɸʉʇʆ ʚ ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘ 

ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʠʣʠ ʚ ʠʥʪʝʨʚʘʣ ʧʝʨʬʦʨʘʮʠʠ ʧʦ ʩʢʚʘʞʠʥʥʦʤʫ ʢʘʧʠʣʣʷʨʥʦʤʫ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʩʪʴʝʚʳʭ ʜʦʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ [29, 126]; 

3) ʧʨʠʤʝʥʝʥʠʝ ʩʢʚʘʞʠʥʥʳʭ ʧʝʨʬʦʨʠʨʦʚʘʥʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʥʘʧʦʣʥʝʥʥʳʭ ʪʚʝʨʜʳʤʠ 

ʠʥʛʠʙʠʪʦʨʘʤʠ ɸʉʇʆ [73, 93]; 

4) ʦʙʨʘʙʦʪʢʘ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʠʥʛʠʙʠʪʦʨʦʤ ɸʉʇʆ [29, 103]. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʠʣʫ ʩʚʦʝʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʠʣ 

ʩʧʦʩʦʙ ʢʘʧʠʣʣʷʨʥʦʡ ʧʦʜʘʯʠ ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʠʣʠ ʚ ʠʥʪʝʨʚʘʣ 

ʧʝʨʬʦʨʘʮʠʠ [29]. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ 

ʜʦʟʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ. 

1.3 ʉʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ. 

ʄʝʪʦʜʳ ʫʣʫʯʰʝʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ 

ʘʥʦʤʘʣʴʥʳʭ ʥʝʬʪʝʡ 

 ɺʦʧʨʦʩʳ ʨʝʦʣʦʛʠʠ ʠ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʨʘʟʣʠʯʥʳʭ ʘʥʦʤʘʣʴʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ ʄ.ʇ. ɺʦʣʘʨʦʚʠʯʘ, ʄ.ɸ. ɻʝʡʤʘʥʘ, ʀ.ʌ. ɻʣʫʤʦʚʘ, ɺ.ɺ. ɼʝʚʣʠʢʘʤʦʚʘ, 

ʊ.ʇ. ɾʫʟʝ, ʇ.ɺ. ɾʫʡʢʦ, ɸ.ʍ. ʄʠʨʟʘʜʞʘʥʟʘʜʝ, ʅ.ɺ. ʄʠʭʘʡʣʦʚʘ, ʄ.ʂ. ʈʦʛʘʯʝʚʘ, ʃ.ʄ. ʈʫʟʠʥʘ, 

ɺ.ʇ. ʊʨʦʥʦʚʘ, ʈ.ɸ. ʌʨʠʜʤʘʥʘ, ɻ.ʀ. ʌʫʢʩʘ, ɺ.ʀ. ʎʚʝʪʢʦʚʘ, ʈ.ʀ. ʑʠʱʝʥʢʦ ʠ ʤʥʦʛʠʭ ʜʨ. 

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ [38, 47, 81, 99, 121] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʬʪʠ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʝʛʦ ʧʣʘʚʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʴʶʪʦʥʦʚʩʢʠʤ ʞʠʜʢʦʩʪʷʤ. ʆʜʥʘʢʦ ʨʝʦʣʦʛʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʠʭ ʧʘʨʘʬʠʥʦʤ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦʷʚʣʝʥʠʠ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ ʠ ʥʘʣʠʯʠʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

(ʚʷʟʢʦʧʣʘʩʪʠʯʥʳʭ, ʪʠʢʩʦʪʨʦʧʥʳʭ ʠ ʚʷʟʢʦʫʧʨʫʛʠʭ) ʩʚʦʡʩʪʚ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʠʭ ʦʭʣʘʞʜʝʥʠʠ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʥʴʶʪʦʥʦʚʩʢʦʛʦ ʢ ʥʝʥʴʶʪʦʥʦʚʩʢʦʤʫ ʪʠʧʫ ʞʠʜʢʦʩʪʠ, ʦʙʲʷʩʥʷʶʪʩʷ ʧʨʦʮʝʩʩʘʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʠʭ ʨʦʩʪʦʤ, ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʠ ʨʘʟʤʝʨʦʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʜʦʙʳʯʝ, ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʤ ʩʙʦʨʝ ʠ ʪʨʘʥʩʧʦʨʪʝ 
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ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪʳ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʫʣʫʯʰʝʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʘʥʦʤʘʣʴʥʳʭ ʥʝʬʪʝʡ.  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʠʩʧʝʨʩʥʳʭ 

ʩʠʩʪʝʤ ʧʨʝʜʣʦʞʝʥʦ ʙʦʣʝʝ 30 ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʝʨʝʜʘʶʱʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʥʘʧʨʷʞʝʥʠʡ ʩʜʚʠʛʘ ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘ, 

ʊʫʨʢʤʝʥʠʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ, ʋʢʨʘʠʥʳ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ (ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ, 

ʉʘʭʘʣʠʥʩʢʦʡ, ʉʘʤʘʨʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʬʪʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʘʨʘʬʠʥʘ ʠ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ʦʪʥʦʩʷʪʩʷ ʢ ʚʷʟʢʦʧʣʘʩʪʠʯʥʳʤ ʞʠʜʢʦʩʪʷʤ ʠ 

ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʪʝʯʝʥʠʷ ʥʝʥʴʶʪʦʥʦʚʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʐʚʝʜʦʚʘ-

ɹʠʥʛʘʤʘ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ 1.1 [26, 36, 61, 77]: 

 
(1.1) 

ʛʜʝ  ï ʧʨʝʜʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ (ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ), ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʷʟʢʦʛʦ ʪʝʯʝʥʠʷ, ʇʘ; 

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʘʩʪʠʯʝʩʢʦʡ (ʩʪʨʫʢʪʫʨʥʦʡ) ʚʷʟʢʦʩʪʠ, ʇʘĀʩ; 

 ï ʩʢʦʨʦʩʪʴ ʩʜʚʠʛʘ, ʩ
-1

. 

ɺ ʦʩʥʦʚʫ ʨʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ ʧʦʣʦʞʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʥʘʣʠʯʠʠ ʫ ʧʦʢʦʷʱʝʡʩʷ ʞʠʜʢʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʧʦʩʦʙʥʦʡ 

ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʧʨʠʣʦʞʝʥʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʛʦ ʚʝʣʠʯʠʥʘ ʥʝ ʧʨʝʚʳʩʠʪ ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ . ʇʨʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʷʭ ʩʜʚʠʛʘ  ʩʪʨʫʢʪʫʨʘ ʚ ʞʠʜʢʦʩʪʠ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʨʫʰʘʝʪʩʷ, ʠ ʜʠʩʧʝʨʩʥʘʷ ʩʠʩʪʝʤʘ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʥʴʶʪʦʥʦʚʩʢʘʷ ʞʠʜʢʦʩʪʴ [61, 77, 130].  

ʂʨʠʚʳʝ ʪʝʯʝʥʠʷ ʥʝʬʪʝʡ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ. ʂ ʦʩʥʦʚʥʳʤ ʫʨʘʚʥʝʥʠʷʤ, ʦʧʠʩʳʚʘʶʱʠʤ ʩ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʙʣʠʞʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʠʩʧʝʨʩʥʳʭ 

ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠ ʥʝʣʠʥʝʡʥʦʩʪʠ ʢʨʠʚʦʡ ʠʭ ʪʝʯʝʥʠʷ, 

ʦʪʥʦʩʷʪʩʷ ʤʦʜʝʣʠ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ, ʂʵʩʩʦʥʘ ʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ [61].  

ʄʦʜʝʣʴ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ [77, 130] ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʦʣʦʛʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

ʆʩʪʚʘʣʴʜʘ-ʜʝ ɺʘʘʣʝ (ʩʪʝʧʝʥʥʦʡ ʟʘʢʦʥ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ  (ʫʨʘʚʥʝʥʠʝ 1.2): 

 

(1.2) 

ʛʜʝ K ï ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʩʠʩʪʝʥʪʥʦʩʪʠ (ʯʝʤ ʚʳʰʝ ʚʷʟʢʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ K), ʇʘĀʩ
n
; 



25 

 

n ï ʧʦʢʘʟʘʪʝʣʴ ʧʦʚʝʜʝʥʠʷ (ʠʥʜʝʢʩ ʪʝʯʝʥʠʷ). 

ʈʝʦʣʦʛʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʂʵʩʩʦʥʘ [61, 77, 141] ʚʳʨʘʞʘʝʪʩʷ ʚ ʢʦʨʥʝʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʢʨʦʨʝʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʩʚʷʟʳʚʘʶʱʫʶ ʢʦʵʬʬʠʮʠʝʥʪʳ ʂʵʩʩʦʥʘ  ʠ  

ʩ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʩʪʝʤʳ (ʫʨʘʚʥʝʥʠʝ 1.3): 

 

(1.3) 

ʛʜʝ  ï ʧʨʝʜʝʣʴʥʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ (ʧʦ ʂʵʩʩʦʥʫ), ʇʘ
1/2

; 

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʩʪʠ (ʧʦ ʂʵʩʩʦʥʫ), (ʇʘĀʩ)
1/2

. 

ʄʦʜʝʣʴ ɿ.ʇ. ʐʫʣʴʤʘʥʘ [131] ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʦʙʱʝʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

ʂʵʩʩʦʥʘ ʠ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ ʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʫʨʘʚʥʝʥʠʝ 1.4): 

        
(1.4) 

ʛʜʝ n ʠ m ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʪʦʷʥʥʳʝ (ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʨʘʩʯʝʪʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ 

ʠʭ ʟʥʘʯʝʥʠʷ ʨʘʚʥʳʤʠ ʜʨʫʛ ʜʨʫʛʫ). 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʤʠʢʨʦʨʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʩʦ ʩʪʨʫʢʪʫʨʥʦ-ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʩʪʝʤʳ (ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʩʠʣʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ, ʩʪʨʦʝʥʠʝ ʠ ʨʘʟʤʝʨ ʘʛʨʝʛʘʪʦʚ) [61]. 

ɺʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ ʥʝʬʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʙʣʠʟʢʠʭ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʠʭ ʟʘʩʪʳʚʘʥʠʷ ʠ 

ʥʠʞʝ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤʠ ʪʠʢʩʦʪʨʦʧʥʳʤʠ ʠ ʚʷʟʢʦʫʧʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [81, 145]. 

çʂ ʪʠʢʩʦʪʨʦʧʥʳʤ ʞʠʜʢʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʠʩʧʝʨʩʥʳʝ ʩʠʩʪʝʤʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʠʟʦʪʝʨʤʠʯʝʩʢʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʪʨʫʢʪʫʨʳ, ʨʘʟʨʫʰʝʥʥʦʡ ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠè [130]. ʉʪʝʧʝʥʴ ʨʘʟʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ (ʩʜʚʠʛʘ). ɺ ʩʣʫʯʘʝ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʫʰʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ. ɺ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʩʪʨʫʢʪʫʨʘ ʚ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʝ ʚʥʦʚʴ 

ʫʧʨʦʯʥʷʝʪʩʷ [38, 61, 77]. ʄʝʪʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʠʢʩʦʪʨʦʧʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʥʷʪʠʠ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʭʦʜʝ 

ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʛʦ ʮʠʢʣʘ ʠʟʤʝʨʝʥʠʡ. ʇʣʦʱʘʜʴ ʧʦʣʫʯʝʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ, 

ʦʪʥʝʩʝʥʥʦʡ ʢ ʦʙʲʝʤʫ ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʩʜʚʠʛʫ ʦʙʨʘʟʮʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʣʠʯʠʥʫ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʪʠʢʩʦʪʨʦʧʥʦʡ ʩʪʨʫʢʪʫʨʳ [130]. 

çʂ ʚʷʟʢʦʫʧʨʫʛʠʤ ʞʠʜʢʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʠʩʧʝʨʩʥʳʝ ʩʠʩʪʝʤʳ, 

ʧʨʦʷʚʣʷʶʱʠʝ ʩʚʦʡʩʪʚʘ ʢʘʢ ʪʚʝʨʜʦʛʦ (ʫʧʨʫʛʦʛʦ) ʪʝʣʘ, ʪʘʢ ʠ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ, ʦʙʣʘʜʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʫʧʨʫʛʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʚʦʝʡ ʬʦʨʤʳ ʧʦʩʣʝ ʩʥʷʪʠʷ ʥʘʧʨʷʞʝʥʠʷè [99, 130]. 

ʉʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚʷʟʢʦʫʧʨʫʛʠʭ ʞʠʜʢʦʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 
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ʤʝʭʘʥʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [130]. ʊʘʢ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʫʞʠʥʳ (ʧʦ 

ʟʘʢʦʥʫ ɻʫʢʘ), ʘ ʚʷʟʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʨʰʥʷ ʚ 

ʟʘʧʦʣʥʝʥʥʦʤ ʤʘʩʣʦʤ ʮʠʣʠʥʜʨʝ (ʧʦ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ). ɿʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʫʧʨʫʛʦʛʦ ʠ ʚʷʟʢʦʛʦ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʝʡʰʫʶ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚʷʟʢʦʫʧʨʫʛʦʡ ʞʠʜʢʦʩʪʠ, ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ 

ʄʘʢʩʚʝʣʣʘ ʜʣʷ ʜʝʬʦʨʤʘʮʠʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦ 

ʤʝʪʦʜʠʢʝ ʂʨʦʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʷ 1.5 [145]: 

 

(1.5) 

ʛʜʝ  ï ʵʬʬʝʢʪʠʚʥʘʷ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ, ʇʘĀʩ; 

 ï ʟʥʘʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t (ʠʩʪʠʥʥʘʷ ʚʷʟʢʦʩʪʴ ʧʦ ʂʨʦʩʩʫ), ʇʘĀʩ; 

G ï ʤʦʜʫʣʴ ʩʜʚʠʛʦʚʦʡ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʩʪʠ, ʇʘ. 

ʇʦ ʛʨʘʬʠʢʫ, ʧʦʩʪʨʦʝʥʥʦʤʫ ʚ ʢʦʦʨʜʠʥʘʪʘʭ , ʦʧʨʝʜʝʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʫʯʘʩʪʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʷʚʣʝʥʠʶ ʣʠʥʝʡʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʞʠʜʢʦʩʪʠ. 

ʂ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʝ ʜʠʩʧʝʨʩʥʳʝ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ 

ʫʣʫʯʰʝʥʠʷ ʠʭ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʦʪʥʦʩʷʪʩʷ ʪʝʧʣʦʚʳʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ [53]. 

ʂ ʪʝʧʣʦʚʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʛʨʝʶʱʠʭ ʢʘʙʝʣʝʡ, ʠʥʜʫʢʮʠʦʥʥʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡ ʠ 

ʧʝʯʝʡ ʧʦʜʦʛʨʝʚʘ, ʘ ʪʘʢʞʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʥʝʬʪʝʡ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʌʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ ʦʩʥʦʚʘʥʳ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʥʳʭ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʦʣʝʡ. ʅʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʤʝʪʦʜʳ ʫʣʫʯʰʝʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʘʥʦʤʘʣʴʥʳʭ ʥʝʬʪʝʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ 

(ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʧʦʥʠʟʠʪʝʣʝʡ ʚʷʟʢʦʩʪʠ ʠ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) [108]. 

ʉʦʟʜʘʥʠʝ ʦʩʥʦʚ ʤʝʪʦʜʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʘʥʦʤʘʣʴʥʳʭ ʥʝʬʪʝʡ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʠ ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ ʧʨʠ ʠʭ 

ʜʦʙʳʯʝ, ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʤ ʩʙʦʨʝ ʠ ʪʨʘʥʩʧʦʨʪʝ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʤʥʦʛʦʣʝʪʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʠʥʩʪʠʪʫʪʘ çʇʝʯʦʨʅʀʇʀʥʝʬʪʴè (ʛ. ʋʭʪʘ) ʠ ʠʟʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʘʭ [43, 44, 45, 46], 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʫ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʠ ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ 
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ʧʨʦʚʠʥʮʠʠ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʦʙʣʘʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʛʘʟʦʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ ʨʘʟʨʘʙʦʪʘʥ ʠ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʫʧʨʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ 

ʘʥʦʤʘʣʴʥʳʭ ʥʝʬʪʝʡ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʚʦʟʜʝʡʩʪʚʠʷ: ʛʘʟʦʥʘʩʳʱʝʥʠʝ, 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ, ʨʘʟʙʘʚʣʝʥʠʝ, ʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʦʙʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ [47]. ʅʘʠʙʦʣʴʰʠʡ ʨʝʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʫʣʫʯʰʝʥʠʷ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʩʚʳʰʝ 

20 % ʤʘʩʩ.) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

1) ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʥʝʬʪʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ (ʠʣʠ ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʦʡ) [2]; 

2) ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʥʝʬʪʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʸ ʨʘʟʙʘʚʣʝʥʠʝʤ ʢʦʥʜʝʥʩʘʪʦʤ ʚ ʧʨʝʜʝʣʘʭ 

15é20 % ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʦʙʲʝʤʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʥʝʬʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʭ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠ ʧʨʝʜʝʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʥʘ ʧʦʨʷʜʦʢ, ʘ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 20 Áʉ [47]. 

1.4 ɺʣʠʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʧʨʦʮʝʩʩʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠ 

ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʚʣʠʷʥʠʶ ʇɸɺ (ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʥʘ ʵʪʠ ʧʨʦʮʝʩʩʳ 

ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʘʭ ʕ.ɸ. ɸʣʝʢʩʘʥʜʨʦʚʦʡ, ɼ.ʉ. ɺʝʣʠʢʦʚʩʢʦʛʦ, ʃ.ɻ. ɻʫʨʚʠʯʘ, ʊ.ʇ. ɾʫʟʝ, 

ʇ.ɸ. ʈʝʙʠʥʜʝʨʘ, ʇ.ʀ. ʉʘʥʠʥʘ, ɹ.ɻ. ʊʳʯʠʥʠʥʘ, ɻ.ʀ. ʌʫʢʩʘ, ʅ.ʀ. ʏʝʨʥʦʞʫʢʦʚʘ ʠ ʤʥʦʛʠʭ ʜʨ. 

ʋʣʫʯʰʝʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʧʫʪʝʤ ʠʭ ʦʙʨʘʙʦʪʢʠ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʧʨʠʩʘʜʢʘʤʠ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ ʚʠʜʦʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʚʣʠʷʶʱʝʛʦ ʥʘ ʫʩʣʦʚʠʷ ʠ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ, ʠʭ ʨʘʟʤʝʨʳ, 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʬʦʨʤʫ [108]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʨʘʙʦʪʘʭ [121, 122, 123], ʤʦʞʥʦ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ ʢ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʩʪʝʧʝʥʴʶ ʜʠʩʧʝʨʩʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʭ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʞʠʜʢʦʡ ʬʘʟʝ. 

1.4.1 ʆʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʠʨʦʜʝ ʥʝʬʪʷʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ 

 çʅʝʬʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʫʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ 

ʥʝʫʩʪʦʡʯʠʚʫʶ ʜʠʩʧʝʨʩʥʫʶ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʝ ʚʝʱʝʩʪʚʘè [38]. 
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çʋʛʣʝʚʦʜʦʨʦʜʳ ʚ ʥʝʬʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʛʦʤʦʣʦʛʠʯʝʩʢʠʤʠ ʨʷʜʘʤʠ: ʘʣʢʘʥʳ, 

ʮʠʢʣʦʘʣʢʘʥʳ (ʥʘʬʪʝʥʳ), ʘʨʝʥʳ (ʘʨʦʤʘʪʠʯʝʩʢʠʝ) ʠ ʩʤʝʰʘʥʥʳʝ (ʛʠʙʨʠʜʥʳʝ, ʧʘʨʘʬʠʥʦ-

ʥʘʬʪʝʥʦʚʳʝ, ʥʘʬʪʝʥʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʝ, ʧʘʨʘʬʠʥʦ-ʥʘʬʪʝʥʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʝ)è [58, 95]. ʇʘʨʘʬʠʥʳ ï 

ʧʨʝʜʝʣʴʥʳʝ ʠʣʠ ʥʘʩʳʱʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʥʝʬʪʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʸ 

ʧʨʠʨʦʜʳ) ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 10 ʜʦ 70 % [29]. çɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʜʝʣʷʪʩʷ ʥʘ 

ʞʠʜʢʠʝ, ʪʚʝʨʜʳʝ ʠ ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ (ʮʝʨʝʟʠʥʳ)è [95]. ʂ ʞʠʜʢʠʤ ʧʘʨʘʬʠʥʘʤ ʦʪʥʦʩʷʪʩʷ 

ʘʣʢʘʥʳ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ5 ʜʦ ʉ16 ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʢʠʧʝʥʠʷ 

ʦʪ 180 ʜʦ 370 Áʉ. ʊʚʝʨʜʳʝ ʧʘʨʘʬʠʥʳ ʩʦʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʥ-ʘʣʢʘʥʦʚ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ ʦʪ ʉ16 ʜʦ ʉ36, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʦ- ʠ ʮʠʢʣʦʘʣʢʘʥʦʚ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʢʠʧʝʥʠʷ ʦʪ 300 ʜʦ 500 Áʉ [58]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʪʚʝʨʜʳʝ ʧʘʨʘʬʠʥʳ 

ʜʝʣʷʪʩʷ ʥʘ ʥʠʟʢʦʧʣʘʚʢʠʝ (ʦʪ 28 ʜʦ 45 Áʉ), ʩʨʝʜʥʝʧʣʘʚʢʠʝ (ʦʪ 45 ʜʦ 60 Áʉ) ʠ ʚʳʩʦʢʦʧʣʘʚʢʠʝ (ʦʪ 

60 Áʉ ʠ ʚʳʰʝ) [29]. ʎʝʨʝʟʠʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʴ ʪʚʝʨʜʳʭ ʚʳʩʦʢʦʧʣʘʚʢʠʭ ʧʨʝʜʝʣʴʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ36 ʜʦ ʉ55, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟʦ- ʠ ʮʠʢʣʦʩʪʨʦʝʥʠʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʘʨʘʬʠʥʦʚ ʮʝʨʝʟʠʥʳ ʠʤʝʶʪ ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʦʷʪ ʠʟ 

ʩʣʘʙʦʨʘʟʚʝʪʚʣʝʥʥʳʭ ʠʟʦʘʣʢʘʥʦʚ, ʥʘʬʪʝʥʦʚ ʩ ʜʣʠʥʥʳʤʠ ʙʦʢʦʚʳʤʠ ʮʝʧʷʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʠ 

ʠʟʦʩʪʨʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʢʦʣʝʮ ʚ ʤʦʣʝʢʫʣʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ [57, 58]. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʩʪʘʚʘ ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʚ ʥʝʬʪʠ ʤʦʛʫʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ (ʤʦʣʝʢʫʣʷʨʥʦ-ʜʠʩʧʝʨʩʥʦʤ), ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʠʣʠ ʪʚʝʨʜʦʤ 

ʩʦʩʪʦʷʥʠʠ [95, 108]. 

 çʉʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʝ ʚʝʱʝʩʪʚʘ ï ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʫʛʣʝʨʦʜ (78-88 %), ʚʦʜʦʨʦʜ (8-10 %), 

ʛʝʪʝʨʦʘʪʦʤʳ (ʢʠʩʣʦʨʦʜ, ʩʝʨʘ ʠ ʘʟʦʪ) ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʪ 4 ʜʦ 14 %, ʘ ʪʘʢʞʝ ʤʝʪʘʣʣʳ (Fe, Mg, V, 

Ni, ʉa, ʉu, Ti, ʄʦ, ʉr ʠ ʜʨ.), ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ (ʧʦʨʬʠʨʠʥʦʚ)è [29, 102]. 

çʉʦʩʪʘʚ ʤʦʣʝʢʫʣ ʩʤʦʣ ʠ ʘʩʬʘʣʴʪʝʥʦʚ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ ʥʝʬʪʠè [95]. 

 ʉʤʦʣʳ ï ʚʷʟʢʠʝ ʤʘʣʦʧʦʜʚʠʞʥʳʝ ʞʠʜʢʦʩʪʠ ʠʣʠ ʪʚʝʨʜʳʝ ʘʤʦʨʬʥʳʝ ʚʝʱʝʩʪʚʘ ʦʪ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʢʦʪʦʨʳʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 500 

ʜʦ 1200 ʘ.ʝ.ʤ. [18, 102]. ʉʤʦʣʳ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʝʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ ʚʦ ʚʩʝʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʠʟʢʦʢʠʧʷʱʠʭ ʘʣʢʘʥʘʭ. ʉʦʜʝʨʞʘʥʠʝ ʩʤʦʣ ʚ ʩʦʩʪʘʚʝ ʥʝʢʦʪʦʨʳʭ 

ʚʳʩʦʢʦʚʷʟʢʠʭ ʥʝʬʪʝʡ ʠ ʧʨʠʨʦʜʥʳʭ ʙʠʪʫʤʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 50 % [29]. ʋʛʣʝʚʦʜʦʨʦʜʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʤʦʣ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ 

ʥʘʬʪʝʥʦʚʳʭ ʮʠʢʣʦʚ ʩ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʘʣʠʬʘʪʠʯʝʩʢʠʤʠ ʮʝʧʷʤʠ [95, 102]. 
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 ɸʩʬʘʣʴʪʝʥʳ ï ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʥʝʬʪʠ, 

ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʠʣʴʥʦ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʢʦʨʦʪʢʠʤʠ ʘʣʠʬʘʪʠʯʝʩʢʠʤʠ ʮʝʧʷʤʠ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ 

ʘʩʬʘʣʴʪʝʥʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1200 ʜʦ 6000 ʘ.ʝ.ʤ. ʠ ʚʳʰʝ [95]. ʉʦʜʝʨʞʘʥʠʝ ʘʩʬʘʣʴʪʝʥʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʥʝʬʪʷʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʩʣʝʜʦʚ ʜʦ 20 % ʠ ʙʦʣʝʝ. ɸʩʬʘʣʴʪʝʥʳ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳ ʚ 

ʥʘʬʪʝʥʦʚʳʭ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʠ ʥʝ ʨʘʩʪʚʦʨʠʤʳ ʚ ʧʨʝʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʧʝʪʨʦʣʝʡʥʦʤ ʵʬʠʨʝ ʠ ʘʮʝʪʦʥʝ [58]. ɺ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʦʝʥʠʷ ʤʦʣʝʢʫʣʳ ʘʩʬʘʣʴʪʝʥʦʚ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ (ʘʩʩʦʮʠʘʪʦʚ), ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʩʤʦʣʘʤʠ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ 

ʘʩʬʘʣʴʪʝʥʦʚ ʦʪ ʩʤʦʣ ʩʦʩʪʦʠʪ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ ʠ ʩʦʜʝʨʞʘʥʠʠ ʛʝʪʝʨʦʘʪʦʤʦʚ, 

ʘʨʦʤʘʪʠʯʥʦʩʪʠ ʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʟʚʝʪʚʣʝʥʥʦʩʪʠ. çʄʦʣʝʢʫʣʳ ʘʩʬʘʣʴʪʝʥʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʩʤʦʪʨʝʥʳ ʢʘʢ ʧʨʦʜʫʢʪʳ ʢʦʥʜʝʥʩʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʦʣʝʢʫʣ ʥʝʬʪʷʥʳʭ ʩʤʦʣè [58, 95, 102]. 

ʄʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚʦʟʥʠʢʘʶʪ ʩʠʣʴʥʳʝ ʄʄɺ (ʚʦʜʦʨʦʜʥʳʝ ʠ 

ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʝ ʩʚʷʟʠ, ˊ-ˊ ʠ ˊ-n ʩʦʧʨʷʞʝʥʠʷ, ʜʠʧʦʣʴ-ʜʠʧʦʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʠʣʳ 

ɺʘʥ-ʜʝʨ-ɺʘʘʣʴʩʘ), ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ [95, 106, 152]. 

1.4.2 ʅʘʜʤʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʠ ʝʸ ʚʣʠʷʥʠʝ 

ʥʘ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ ʥʝʬʪʷʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ 

 çʉʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʝʜʠʥʠʮʘ (ʉʉɽ) ï ʵʪʦ ʵʣʝʤʝʥʪ ʜʠʩʧʝʨʩʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʬʪʷʥʳʭ 

ʩʠʩʪʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʩʧʦʩʦʙʥʳʡ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ 

ʧʨʠ ʜʘʥʥʳʭ ʥʝʠʟʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʩʪʨʦʝʥʥʳʡ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʷʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʟʥʘʯʝʥʠʝʤ ʧʦʪʝʥʮʠʘʣʘ ʄʄɺè [100, 106]. ɺ ʩʦʩʪʘʚʝ ʉʉɽ ʚʳʜʝʣʷʶʪ 

ʚʥʫʪʨʝʥʥʶʶ ʦʙʣʘʩʪʴ (ʷʜʨʦ), ʦʙʨʘʟʦʚʘʥʥʫʶ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʘʣʢʘʥʘʤʠ, ʧʦʣʠʘʨʝʥʘʤʠ ʠ 

ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʠ ʩʦʣʴʚʘʪʥʫʶ ʦʙʦʣʦʯʢʫ, ʦʢʨʫʞʘʶʱʫʶ ʷʜʨʦ ʠ 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʤʝʥʝʝ ʩʢʣʦʥʥʳʭ ʢ ʄʄɺ ʢʦʤʧʦʥʝʥʪʦʚ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʪʝʨʦʛʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʠ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʩʪʘʚʝ ʉʉɽ ʦʪ ʮʝʥʪʨʘ ʢ ʧʝʨʠʬʝʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠʭ ʄʄɺ. ʈʘʟʤʝʨ, ʩʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʉʉɽ ʟʘʚʠʩʷʪ ʦʪ 

ʩʦʩʪʘʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʷʜʨʦ [85, 112]. 

 ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʉʨʝʜʠ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʘʯʝʯʥʦ-ʙʣʦʯʥʘʷ [104, 151] ʠ 

ʩʬʝʨʠʯʝʩʢʠ-ʩʠʤʤʝʪʨʠʯʥʘʷ [115]. ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚʦʟʟʨʝʥʠʷʤ ʦ ʧʘʯʝʯʥʦ-ʙʣʦʯʥʦʤ 

ʩʪʨʦʝʥʠʠ ʉʉɽ ʷʜʨʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʣʘʩʪʠʥ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ, 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʠ ʥʘʬʪʝʥʦʚʳʭ ʢʦʣʝʮ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʜʝʡʩʪʚʫʶʪ ʠʦʥʥʳʝ, ʜʦʥʦʨʥʦ-

ʘʢʮʝʧʪʦʨʥʳʝ, ʚʦʜʦʨʦʜʥʳʝ ʠ ˊ-ˊ ʩʚʷʟʠ. ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ʉʉɽ ʩ ʮʝʥʪʨʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʳʤ 

ʩʪʨʦʝʥʠʝʤ ʧʦʣʦʞʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʠʣʴʥʳʭ ʄʄɺ ʤʝʞʜʫ ʷʜʨʦʤ, ʚ ʩʦʩʪʘʚ 
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ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʧʘʨʘʤʘʛʥʠʪʥʳʝ ʤʦʣʝʢʫʣʳ, ʠ ʩʦʣʴʚʘʪʥʦʡ ʦʙʦʣʦʯʢʦʡ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʜʠʘʤʘʛʥʠʪʥʳʭ ʤʦʣʝʢʫʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘ ʢ ʧʝʨʠʬʝʨʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʦʪʝʥʮʠʘʣʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 çʇʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʚ ʥʝʬʪʷʥʦʡ 

ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʝ ʩʦʩʫʱʝʩʪʚʫʶʪ ʉʉɽ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʘʣʢʘʥʦʚè [106, 112]. ʉʉɽ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʘʩʩʦʮʠʘʪ ʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʫʢʣʘʜʢʦʡ ʤʦʣʝʢʫʣ, ʷʚʣʷʶʱʠʡʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʗʜʨʦ ʪʘʢʠʭ ʉʉɽ ʦʙʨʘʟʦʚʘʥʦ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʥ-ʘʣʢʘʥʘʤʠ, ʘ ʩʦʣʴʚʘʪʥʘʷ ʦʙʦʣʦʯʢʘ ʩʦʩʪʦʠʪ ʠʟ ʚʳʩʦʢʦʧʦʜʚʠʞʥʳʭ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʥ-ʘʣʢʘʥʦʚ ʩ ʥʝʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠʭ ʄʄɺ [106, 108]. 

ʇʨʦʮʝʩʩʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠ 

ʠʟʤʝʥʝʥʠʝ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠʥʷʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʧʦʟʠʮʠʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ ʟʘʩʪʳʚʘʥʠʷ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ 

ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ [54, 108]. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʝʨʝʭʦʜʘ ʅɼʉ ʠʟ ʩʚʦʙʦʜʥʦʜʠʩʧʝʨʩʥʦʛʦ 

(ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ) ʩʦʩʪʦʷʥʠʷ ʚ ʩʚʷʟʥʦʜʠʩʧʝʨʩʥʦʝ (ʛʝʣʴ) ʧʨʠ ʝʸ ʦʭʣʘʞʜʝʥʠʠ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʜʝʣʠʚʰʠʭʩʷ ʠʟ ʞʠʜʢʦʡ ʬʘʟʳ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠʭ 

ʧʣʘʚʣʝʥʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ. ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʪʥʦʩʷʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠ ʚʟʘʠʤʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʘʨʘʬʠʥʦʚ ʠ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ (ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ) 

ʧʘʨʘʬʠʥʦʚ, ʥʘʣʠʯʠʝ ʇɸɺ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʠ ʨʝʞʠʤ ʝʸ ʦʭʣʘʞʜʝʥʠʷ [106, 129]. 

ɺr ʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʘʣʢʘʥʳ (ʦʪ ʉ36 ʠ ʚʳʰʝ) ʩʧʦʩʦʙʥʳ ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʪʴ ʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʬʪʝʡ, ʘ ʠʤʝʥʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʜʠʩʧʝʨʩʠʦʥʥʫʶ ʩʨʝʜʫ, 

ʚʳʩʪʫʧʘʷ ʧʨʠ ʵʪʦʤ ʮʝʥʪʨʘʤʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʘ, ʣʠʙʦ ʩʦʦʩʘʞʜʘʪʴʩʷ ʩʦ ʩʤʦʣʠʩʪʦ-

ʘʩʬʘʣʴʪʝʥʦʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʝʬʪʠ ʚ ʩʣʫʯʘʝ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʦʩʣʝʜʥʠʭ [118]. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʩʬʘʣʴʪʝʥʦʚʦʡ ʠ ʧʘʨʘʬʠʥʦʚʦʡ ʬʨʘʢʮʠʡ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʨʦʤʳʩʣʦʚʳʭ ʦʙʨʘʟʮʦʚ ɸʉʇʆ ʨʷʜʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʤʝʪʦʜʘʤʠ 

ʢʘʣʦʨʠʤʝʪʨʠʠ ʠ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʘʢʪ ʩʦʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩ 

ʘʩʬʘʣʴʪʝʥʘʤʠ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʚ 

ʤʦʣʝʢʫʣʝ ʦʪ ʉ40 ʜʦ ʉ60, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʘʩʬʘʣʴʪʝʥʘʭ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ ʩʣʝʜʦʚ ʜʦ 63 % 

ʠ ʚʳʰʝ. ʇʨʠ ʵʪʦʤ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʥ-ʘʣʢʘʥʳ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ40 ʜʦ ʉ60 

ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʟʘʨʦʜʳʰʝʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʉ20-ʉ40 [25]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʫʯʥʦ-

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʚ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʦʨʷʜʦʯʝʥʥʳʭ 
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ʥʘʜʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʅɼʉ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʳ ʩʦ ʩʣʦʞʥʳʤʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(ʩʦʢʨʠʩʪʘʣʣʠʟʘʮʠʠ) ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ 

ʩʪʨʫʢʪʫʨʥʳʤ ʪʠʧʦʤ ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʤʦʣʝʢʫʣ - çʦʩʪʨʦʚè, ʦʪʣʠʯʘʶʱʠʤʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʝʜʥʳʤ ʘʣʢʠʣʴʥʳʤ ʦʢʨʫʞʝʥʠʝʤ. 

ʇʦʩʣʝʜʥʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʩʬʘʣʴʪʝʥʦʚ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʦʙʨʘʟʫʝʤʳʭ ʘʩʬʘʣʴʪʝʥʘʤʠ ʚ ʥʝʬʪʠ: ʤʦʣʝʢʫʣʳ, 

ʥʘʥʦʘʛʨʝʛʘʪʳ ʠ ʢʣʘʩʪʝʨʳ ʥʘʥʦʘʛʨʝʛʘʪʦʚ [147]. 

1.4.3 ɼʝʧʨʝʩʩʦʨʥʳʝ ʧʨʠʩʘʜʢʠ ʠ ʤʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ 

çɼʝʧʨʝʩʩʦʨʥʳʝ ʧʨʠʩʘʜʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʠʭ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʝʣʷʪʩʷ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

1) ʧʦʣʠʤʝʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ: ʩʦʧʦʣʠʤʝʨʳ ʵʪʠʣʝʥʘ ʩ ʧʦʣʷʨʥʳʤʠ ʤʦʥʦʤʝʨʘʤʠ; ʧʦʣʠʦʣʝʬʠʥʳ ʠ 

ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ; ʧʦʣʠʤʝʨʳ ʘʣʢʠʣ(ʤʝʪ)ʘʢʨʠʣʘʪʦʚ ʠ ʠʭ ʩʦʧʦʣʠʤʝʨʳ; ʧʦʣʠʤʝʨʳ ʧʨʦʠʟʚʦʜʥʳʭ 

ʤʘʣʝʠʥʦʚʦʡ ʠ ʬʫʤʘʨʦʚʦʡ ʢʠʩʣʦʪ; 

2) ʥʝʧʦʣʠʤʝʨʥʳʝ (ʦʨʛʘʥʠʯʝʩʢʠʝ) ʚʝʱʝʩʪʚʘ: ʘʣʢʠʣʘʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ; ʩʤʦʣʠʩʪʦ-

ʘʩʬʘʣʴʪʝʥʦʚʳʝ ʚʝʱʝʩʪʚʘ; ʩʣʦʞʥʳʝ ʵʬʠʨʳ; ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʧʨʦʜʫʢʪʳ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʪʷʞʝʣʳʭ ʥʝʬʪʷʥʳʭ ʬʨʘʢʮʠʡè [108]. 

çʉʦʧʦʣʠʤʝʨʳ ʵʪʠʣʝʥʘ ʩ ʧʦʣʷʨʥʳʤʠ ʤʦʥʦʤʝʨʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʧʧʫ ʜʚʦʡʥʳʭ, 

ʪʨʦʡʥʳʭ ʩʦʧʦʣʠʤʝʨʦʚ ʩʦ ʩʣʦʞʥʳʤʠ ʚʠʥʠʣʦʚʳʤʠ ʵʬʠʨʘʤʠ, ʥʝʥʘʩʳʱʝʥʥʳʤʠ ʢʝʪʦʥʘʤʠ ʠ 

ʘʤʠʜʘʤʠ ʥʝʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ. ʂ ʧʨʠʩʘʜʢʘʤ ʧʦʣʠʦʣʝʬʠʥʦʚʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪʩʷ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʨʘʟʚʝʪʚʣʝʥʥʳʡ ʧʦʣʠʵʪʠʣʝʥ, ʵʪʠʣʝʥ-ʧʨʦʧʠʣʝʥʦʚʳʡ ʩʦʧʦʣʠʤʝʨ, 

ʘʪʘʢʪʠʯʝʩʢʠʡ ʧʦʣʠʧʨʦʧʠʣʝʥ, ʧʨʦʜʫʢʪʳ ʪʝʨʤʦʜʝʩʪʨʫʢʮʠʠ ʵʪʠʣʝʥ-ʧʨʦʧʠʣʝʥʜʠʝʥʦʚʳʭ 

ʩʦʧʦʣʠʤʝʨʦʚè [108]. ʇʦʣʠʤʝʪʘʢʨʠʣʘʪʥʳʝ ʧʨʠʩʘʜʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪʳ 

ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʠ ʘʣʢʠʣʘʢʨʠʣʘʪʦʚ ʩ ʤʝʪʘʢʨʠʣʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʘʣʢʠʣʦʥʠʪʨʠʣʦʤ ʠʣʠ ʚʠʥʠʣʦʚʳʤʠ 

ʤʦʥʦʤʝʨʘʤʠ (ʚʠʥʠʣʘʮʝʪʘʪʦʤ) [108]. 

çʅʝʧʦʣʠʤʝʨʥʳʝ ʜʝʧʨʝʩʩʦʨʥʳʝ ʧʨʠʩʘʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʦʢʠʤ ʨʷʜʦʤ ʚʪʦʨʠʯʥʳʭ, 

ʪʨʝʪʠʯʥʳʭ ʘʤʠʜʦʚ, ʭʣʦʨʘʣʢʠʣʴʥʳʭ, ʭʣʦʨʘʣʢʠʣʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʩʣʦʞʥʦʵʬʠʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʣʦʞʥʦʵʬʠʨʥʳʝ ʠ ʘʤʠʜʥʳʝ ʧʨʠʩʘʜʢʠ, ʧʦʣʫʯʘʝʤʳʝ 

ʨʝʘʢʮʠʷʤʠ ʵʪʝʨʠʬʠʢʘʮʠʠ ʠ ʘʤʠʜʠʨʦʚʘʥʠʷè [108]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [28] ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʥʝʧʦʣʠʤʝʨʥʳʝ ʜʝʧʨʝʩʩʦʨʥʳʝ ʧʨʠʩʘʜʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʨʦʜʫʢʪʳ ʢʦʥʜʝʥʩʘʮʠʠ ʩ 

ʚʳʩʦʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ (ʪʘʢʠʝ ʢʘʢ ʘʤʠʜʦʧʦʣʠʫʨʝʪʘʥʳ ʠʣʠ ʵʬʠʨʦʧʦʣʠʫʨʝʪʘʥʳ) ʠ 

ʥʘʣʠʯʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ (ʵʬʠʨʥʳʭ ʠ ʘʤʠʜʥʳʭ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʩʪʳʤʠ ʧʦʣʠʵʬʠʨʥʳʤʠ ʠʣʠ ʧʦʣʠʘʤʠʜʥʳʤʠ ʧʨʠʩʘʜʢʘʤʠ. 

çʇʨʦʜʫʢʪʳ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʪʷʞʝʣʳʭ ʥʝʬʪʷʥʳʭ ʬʨʘʢʮʠʡ ʚ ʢʘʯʝʩʪʚʝ ʜʝʧʨʝʩʩʦʨʥʳʭ 

ʧʨʠʩʘʜʦʢ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʧʨʠʩʘʜʦʢ ʜʘʥʥʦʛʦ ʪʠʧʘ 
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ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʢʠʩʣʝʥʠʠ ʪʷʞʝʣʦʡ ʩʤʦʣʳ ʧʠʨʦʣʠʟʘ ʚ ʢʦʣʦʥʥʝ-ʨʝʘʢʪʦʨʝ ʙʘʨʙʦʪʘʞʥʦʛʦ ʪʠʧʘ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ (ʩʦʣʝʡ ʢʦʙʘʣʴʪʘ ʠ ʤʘʨʛʘʥʮʘ) ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʫʩʣʦʚʠʷʭè [65, 90]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʡ, ʦʙʣʘʜʘʶʱʠʭ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʫ ʥʠʭ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʧʨʠʟʥʘʢʠ ʠ 

ʩʚʦʡʩʪʚʘ [108]: 

1) ʚʳʩʦʢʘʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ (ʦʪ 500 ʜʦ 10000 ʘ.ʝ.ʤ.), ʧʨʝʚʳʰʘʶʱʘʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʅɼʉ; 

2) ʜʝʧʨʝʩʩʦʨʥʳʝ ʧʨʠʩʘʜʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʤʝʩʴ ʤʦʣʝʢʫʣ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ; 

3) ʤʘʢʨʦʤʦʣʝʢʫʣʳ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʦʯʝʪʘʥʠʝ ʧʦʣʠʤʝʪʠʣʝʥʦʚʦʡ ʮʝʧʠ ʩ ʧʦʣʷʨʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʊʘʢ, ʧʦʣʠʤʝʨʥʳʝ ʧʨʠʩʘʜʢʠ ʥʘ ʦʩʥʦʚʝ 

ʩʦʧʦʣʠʤʝʨʘ ʵʪʠʣʝʥʘ ʩʦʜʝʨʞʘʪ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʬʨʘʛʤʝʥʪʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʧʦʣʷʨʥʳʤʠ ʛʨʫʧʧʘʤʠ, 

ʘ ʧʨʠʩʘʜʢʠ ʥʝʧʦʣʠʤʝʨʥʦʛʦ (ʦʨʛʘʥʠʯʝʩʢʦʛʦ) ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʚʳʩʰʠʭ 

ʘʣʢʠʣʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. 

ɸʢʪʠʚʥʘʷ ʦʩʥʦʚʘ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦ-, ʜʚʫʭ- ʠʣʠ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ. ʇʨʠ ʵʪʦʤ ʜʝʧʨʝʩʩʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʝʡʩʪʚʠʝʤ ʦʜʥʦʛʦ (ʙʘʟʦʚʦʛʦ) ʢʦʤʧʦʥʝʥʪʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʣʠʙʦ ʫʩʠʣʠʚʘʶʪ ʝʛʦ 

ʜʝʧʨʝʩʩʦʨʥʦʝ ʜʝʡʩʪʚʠʝ, ʣʠʙʦ ʫʣʫʯʰʘʶʪ ʜʨʫʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ [108]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʦʥʮʝʧʮʠʠ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ ʚ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʪʚʝʨʜʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ [108]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʬʪʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥ-ʘʣʢʘʥʘʤʠ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʠʟʦʘʣʢʘʥʳ, ʘʣʢʠʣʥʘʬʪʝʥʦʚʳʝ, 

ʘʣʢʠʣʘʨʦʤʘʪʠʯʝʩʢʠʝ ʠ ʥʘʬʪʝʥʦʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩ ʜʣʠʥʥʳʤʠ ʙʦʢʦʚʳʤʠ 

ʘʣʢʠʣʴʥʳʤʠ ʮʝʧʷʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʠʟʦʩʪʨʦʝʥʠʷ [95, 108]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʅɼʉ ʜʝʧʨʝʩʩʦʨʥʳʝ 

ʧʨʠʩʘʜʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦ ʩʣʦʞʥʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʴʶ ʪʚʝʨʜʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʧʨʠ ʠʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʠʨʦʜʥʳʭ ʇɸɺ (ʩʤʦʣ ʠ ʘʩʬʘʣʴʪʝʥʦʚ). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 

ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ, ʢʦʪʦʨʳʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʧʨʠʨʦʜʦʡ ʠ ʤʦʞʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ [108]: 

1) ʚ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʬʘʟʫ ʧʫʪʝʤ ʘʜʩʦʨʙʮʠʠ ʠʣʠ ʚʥʝʜʨʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʫ 

ʢʨʠʩʪʘʣʣʦʚ; 

2) ʚ ʠʟʤʝʥʝʥʠʠ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ, ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʬʘʟʳ; 
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3) ʚ ʩʦʟʜʘʥʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʩʪʠʮ ʪʚʝʨʜʦʡ ʬʘʟʳ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ (ʩʦʣʴʚʘʪʘʮʠʦʥʥʦʛʦ) 

ʩʣʦʷ, ʦʢʘʟʳʚʘʶʱʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʫʩʣʦʚʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʨʠʩʪʘʣʣʘʤʠ 

ʧʘʨʘʬʠʥʘ, ʧʨʝʧʷʪʩʪʚʫʷ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

çʉʦʛʣʘʩʥʦ ʦʜʥʦʡ ʠʟ ʢʦʥʮʝʧʮʠʡ ʤʦʣʝʢʫʣʳ ʜʝʧʨʝʩʩʦʨʘ ʘʜʩʦʨʙʠʨʫʶʪʩʷ ʥʘ ʛʨʘʥʷʭ 

ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʭ ʧʦʣʷʨʥʳʝ ʬʨʘʛʤʝʥʪʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ, ʘ ʥʝʧʦʣʷʨʥʳʝ ï ʢ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʩʨʝʜʝè [42, 68, 125]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʜʩʦʨʙʮʠʠ ʜʝʧʨʝʩʩʦʨʘ ʥʘ ʛʨʘʥʷʭ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʠʭ 

ʬʦʨʤʳ ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʨʘʱʝʥʥʳʭ ʚ ʫʛʣʝʚʦʜʦʨʦʜʥʫʶ ʩʨʝʜʫ ʘʣʢʠʣʴʥʳʭ ʛʨʫʧʧ ʠ 

ʧʨʝʧʷʪʩʪʚʫʶʱʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. 

ɺ ʦʩʥʦʚʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʦʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ ʠ 

ʘʢʪʠʚʥʦʡ ʦʩʥʦʚʳ ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ ʧʦʣʦʞʝʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʦʩʪ ʢʨʠʩʪʘʣʣʦʚ 

ʥ-ʘʣʢʘʥʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʝʧʨʝʩʩʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʤʝʭʘʥʠʟʤʫ ʩʧʠʨʘʣʴʥʦʡ ʜʠʩʣʦʢʘʮʠʠ, ʪ.ʝ. 

ʚʩʪʨʘʠʚʘʥʠʷ ʘʣʢʠʣʴʥʳʭ ʛʨʫʧʧ ʤʦʣʝʢʫʣ ʜʝʧʨʝʩʩʦʨʘ ʥʘ ʩʪʫʧʝʥʴʢʝ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʘ [108, 122]. ʇʨʠ 

ʵʪʦʤ ʧʦʣʷʨʥʳʝ ʬʨʘʛʤʝʥʪʳ ʤʦʣʝʢʫʣ ʜʝʧʨʝʩʩʦʨʘ (ʦʩʥʦʚʥʘʷ ʮʝʧʴ ʧʦʣʠʤʝʨʘ ʩ ʧʦʣʷʨʥʳʤʠ 

ʛʨʫʧʧʘʤʠ) ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʥʦʝ 

ʧʨʝʢʨʘʱʝʥʠʝ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʘ ʥ-ʘʣʢʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʚʩʪʨʘʠʚʘʥʠʷ ʘʣʢʠʣʴʥʦʡ 

ʛʨʫʧʧʳ ʠ ʥʘʢʦʧʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʧʦʣʷʨʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʤʦʣʝʢʫʣ ʜʝʧʨʝʩʩʦʨʘ, ʥʦ 

ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʝʨʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʤʘʢʨʦʤʦʣʝʢʫʣ ʜʝʧʨʝʩʩʦʨʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʩʙʣʠʞʝʥʠʶ ʠ ʨʦʩʪʫ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ [35, 94]. 

ʉʤʝʰʘʥʥʳʡ (ʘʜʩʦʨʙʮʠʦʥʥʦ-ʩʦʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʳʡ) ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ ʩ ʢʨʠʩʪʘʣʣʘʤʠ ʥ-ʘʣʢʘʥʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʧʨʝʩʩʦʨʘ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʤʦʣʝʢʫʣʘʤʠ ʥ-ʘʣʢʘʥʦʚ ʚ 

ʧʨʝʜʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʘʜʩʦʨʙʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ [108]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʘʩʩʦʮʠʘʪʦʚ ʧʘʨʘʬʠʥ-ʜʝʧʨʝʩʩʦʨ ʩ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʘʣʢʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʜʝʧʨʝʩʩʦʨʘ ʠ 

ʤʦʣʝʢʫʣʘʤʠ ʥ-ʘʣʢʘʥʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʜʠʩʧʝʨʩʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ 

ʫʩʪʦʡʯʠʚʳʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʥʝʩʧʦʩʦʙʥʳʭ ʨʘʟʚʠʪʴʩʷ ʚ ʢʨʠʩʪʘʣʣʳ ʧʦ ʧʨʠʯʠʥʝ 

ʙʣʦʢʠʨʦʚʘʥʠʷ ʠʭ ʨʦʩʪʘ ʧʦʣʷʨʥʳʤʠ ʛʨʫʧʧʘʤʠ ʤʦʣʝʢʫʣ ʜʝʧʨʝʩʩʦʨʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʤʝʱʝʥʠʶ 

ʧʨʦʮʝʩʩʘ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ ʅɼʉ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʋʣʫʯhʝʥʠʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʦʡ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʥʝʬʪʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʠ ʫʤʝʥʴʰʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ, ʥʦ ʠ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʨʘʙʦʪʘʭ [3, 121] 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʢʦʪʫʨʪʝʧʠʥʩʢʦʡ ʥʝʬʪʠ ʨʘʟʣʠʯʥʳʤʠ ʜʝʧʨʝʩʩʦʨʥʳʤʠ 
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ʧʨʠʩʘʜʢʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʩʣʦʝʚ ʠʟ ʧʦʣʷʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʬʪʠ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʢʫʣʦʥʦʚʩʢʠʭ ʩʠʣ. ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʝ [114] ʚʳʜʚʠʥʫʪʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ ʩ 

ʢʨʠʩʪʘʣʣʘʤʠ ʥ-ʘʣʢʘʥʦʚ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʧʠʥʦʚʳʭ ʵʬʬʝʢʪʦʚ, ʘ ʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʳʭ ʢʨʠʩʪʘʣʣʦʚ ʜʚʦʡʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʣʦʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʤʦʜʝʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʫʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʥʘʯʘʣʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʩʪʳʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʧʘʨʘʬʠʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʝ [11]. ɸʚʪʦʨʦʤ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʧʨʝʜʳʩʪʦʨʠʷ ʩʠʩʪʝʤʳ, ʚʨʝʤʷ, ʩʢʦʨʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʝʥʠʷ), ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʦʙʘʚʦʢ ʇɸɺ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʨʘʟʚʠʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʠʭ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʝʧʨʝʩʩʦʨʥʦʡ 

ʧʨʠʩʘʜʢʠ ʚ ʨʘʩʪʚʦʨʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʝ ʙʦʣʝʝ 2 % ʤʘʩʩ. ʧʘʨʘʬʠʥʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʩʪʳʚʘʥʠʷ, ʪʘʢ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ 

ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʦʡ ʕ.ɸ. ʩʪʘʣʦ 

ʦʪʢʨʳʪʠʝ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʷʚʣʝʥʠʷ ʚ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤʘʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʦʙʘʚʦʢ 

ʜʝʧʨʝʩʩʦʨʘ ï ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʤ ʛʠʩʪʝʨʝʟʠʩʝ ʪʝʤʧʝʨʘʪʫʨ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʨʘʩʪʚʦʨʝʥʠʷ, 

ʪ.ʝ. ʨʘʩʪʚʦʨʝʥʠʝ ʪʚʝʨʜʦʡ ʬʘʟʳ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʘ ʠʤʝʥʥʦ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʩʪʚʦʨʝʥʠʷ ʧʘʨʘʬʠʥʘ ʙʝʟ ʥʘʣʠʯʠʷ ʚ ʩʠʩʪʝʤʝ ʜʝʧʨʝʩʩʦʨʘ [11]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʚ ʦʪʩʫʪʩʪʚʠʝ ʜʝʧʨʝʩʩʦʨʘ ʚʳʧʘʜʝʥʠʝ ʠ ʦʙʨʘʪʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ 

ʢʨʠʩʪʘʣʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʨʘʚʥʦʚʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʘʨʘʬʠʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʝʡʩʪʚʠʝ ʜʝʧʨʝʩʩʦʨʘ 

ʩʚʦʜʠʪʩʷ ʢ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʙʣʦʢʠʨʦʚʢʝ ʟʘʨʦʜʳʰʝʡ ʥʦʚʦʡ ʬʘʟʳ, ʪ.ʝ. ʢ ʢʠʥʝʪʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ 

ʟʘʤʝʜʣʝʥʠʷ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 

ʟʘʨʦʜʳʰʝʡ. ɸʜʩʦʨʙʮʠʦʥʥʘʷ ʙʣʦʢʠʨʦʚʢʘ ʟʘʨʦʜʳʰʝʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʝʨʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʣʝʢʫʣ ʧʘʨʘʬʠʥʘ ʠ 

ʜʝʧʨʝʩʩʦʨʘ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʦʚ ʧʘʨʘʬʠʥ-ʜʝʧʨʝʩʩʦʨ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʣʢʠʣʴʥʳʭ ʮʝʧʝʡ ʜʝʧʨʝʩʩʦʨʘ ʠ ʤʦʣʝʢʫʣ ʧʘʨʘʬʠʥʦʚʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘ ʠʤʝʥʥʦ ʠʭ ʪʨʘʥʩʦʠʜʥʳʝ (ʟʘʪʦʨʤʦʞʝʥʥʳʝ) ʢʦʥʬʠʛʫʨʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʶ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʧʦʣʠʤʝʨʥʦʡ ʜʝʧʨʝʩʩʦʨʥʦʡ 

ʧʨʠʩʘʜʢʠ (ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʘ ʵʪʠʣʝʥʘ ʩ ʚʠʥʠʣʘʮʝʪʘʪʦʤ ʠ ʤʘʣʝʠʥʦʚʳʤ ʘʥʛʠʜʨʠʜʦʤ) ʩ 

ʧʘʨʘʬʠʥʦʤ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʥʝʬʪʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʭʘʥʠʟʤ 
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ʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ ʩʚʷʟʘʥ ʢʘʢ ʩ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʙʣʦʢʠʨʦʚʢʦʡ 

ʟʘʨʦʜʳʰʝʡ ʢʨʠʩʪʘʣʣʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʠʟ ʤʦʣʝʢʫʣ ʧʘʨʘʬʠʥʘ ʠ ʧʨʠʩʘʜʢʠ, ʪʘʢ ʠ ʩ ʩʦʟʜʘʥʠʝʤ ʩʤʝʰʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʦ ʩʨʝʜʥʝʧʣʘʚʢʠʤʠ ʘʣʢʘʥʘʤʠ ʉ21-ʉ36 ʚ ʧʝʨʠʦʜ ʠʭ ʚʳʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʥʠʷ. 

ʅʘʣʠʯʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʤʝʰʘʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʦʣʷʨʥʳʭ ʛʨʫʧʧ ʤʦʣʝʢʫʣ ʜʦʙʘʚʢʠ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʢʨʫʛ ʥʠʭ ʩʦʣʴʚʘʪʥʳʭ ʦʙʦʣʦʯʝʢ ʠʟ ʧʨʠʨʦʜʥʳʭ ʇɸɺ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʩʤʝʰʘʥʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ [123]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʷʟʢʦʧʣʘʩʪʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʨʠʩʘʜʢʦʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝʤ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʥʝʩʚʷʟʘʥʥʳʭ ʩ ʜʝʧʨʝʩʩʦʨʦʤ. 

ɺʧʝʨʚʳʝ ʦʙʲʷʩʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ ʩ ʫʯʝʪʦʤ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʨʘʙʦʪʝ [107]. ɺ ʦʙʣʘʩʪʠ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʜʝʡʩʪʚʠʝ ʜʝʧʨʝʩʩʦʨʦʚ ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ-ʘʩʩʦʮʠʘʪʦʚ çʧʘʨʘʬʠʥ-ʜʝʧʨʝʩʩʦʨè, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʩʧʝʨʩʠʡ. ʇʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʘʜʩʦʨʙʮʠʷ ʥʦʩʠʪʝʣʝʡ 

ʟʘʨʷʜʘ ʥʘ ʢʨʠʩʪʘʣʣʘʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ 

ʧʘʨʘʬʠʥʘ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʠ ʟʥʘʢ ʟʘʨʷʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʨʦʜʦʡ ʧʦʣʷʨʥʦʡ ʛʨʫʧʧʳ ʇɸɺ. 

ʇʨʠʩʘʜʢʠ, ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʵʣʝʢʪʨʦʥʦ-ʜʦʥʦʨʥʳʝ ʛʨʫʧʧʳ ʩʦʦʙʱʘʶʪ ʢʨʠʩʪʘʣʣʘʤ 

ʧʘʨʘʬʠʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʣʝʢʪʨʦʥʦ-ʘʢʮʝʧʪʦʨʥʳʭ ʇɸɺ ʟʘʨʷʜ ʯʘʩʪʠʮ 

ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʧʨʝʜʣʦʞʝʥʳ ʵʣʝʢʪʨʦʥʦ-ʜʦʥʦʨʥʦ-ʘʢʮʝʧʪʦʨʥʳʝ 

ʜʝʧʨʝʩʩʦʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʤʝʩʴ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʜʥʠʤ ʠʟ ʥʠʭ 

ʷʚʣʷʝʪʩʷ ʧʨʠʩʘʜʢʘ ʩ ʵʣʝʢʪʨʦʥʦ-ʜʦʥʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʜʨʫʛʦʡ ʢʦʤʧʦʥʝʥʪ ʦʙʣʘʜʘʝʪ 

ʘʢʮʝʧʪʦʨʥʦ-ʜʦʥʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʭ 

ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ 

ʤʘʩʝʣ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 55é60 Áʉ [107]. 

ɺ ʘʚʪʦʨʝʬʝʨʘʪʝ [71] ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʴʶ 

ʢʦʪʦʨʳʭ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʧʘʨʘʬʠʥʠʩʪʳʭ ʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʅɼʉ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʩʤʦʣʠʩʪʦ-

ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʥʛʠʙʠʨʫʶʱʠʭ ʧʨʠʩʘʜʦʢ ʜʝʧʨʝʩʩʦʨʥʦʛʦ, 

ʤʦʜʠʬʠʮʠʨʫʶʱʝʛʦ ʠ ʜʝʧʨʝʩʩʦʨʥʦ-ʤʦʜʠʬʠʮʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ. ɺr ʷʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʨʫʶʱʠʭ ʧʨʠʩʘʜʦʢ ʜʝʧʨʝʩʩʦʨʥʦ-ʤʦʜʠʬʠʮʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ (ʩʦ 

ʩʪʝʧʝʥʴʶ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʩʚʳʰʝ 60 %) ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʠ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʘ ʤʦʣʝʢʫʣʷʨʥʦ-

ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʚ ʚʳʜʝʣʝʥʥʦʤ ʧʘʨʘʬʠʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʪʚʝʨʜʳʭ ʥ-ʘʣʢʘʥʦʚ (ʦʪ ʉ17ʅ36 ʜʦ ʉ36ʅ74) ʠ ʩʥʠʞʝʥʠʠ ʜʦʣʠ ʞʠʜʢʠʭ ʥ-
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ʘʣʢʘʥʦʚ (ʦʪ ʉ6ʅ14 ʜʦ ʉ16ʅ34) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʪʘʚʦʤ ʠʩʭʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʘʬʪʝʥʦ-ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʨʫʶʱʠʭ ʧʨʠʩʘʜʦʢ ʜʝʧʨʝʩʩʦʨʥʦʛʦ ʠ 

ʤʦʜʠʬʠʮʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ (ʩʦ ʩʪʝʧʝʥʴʶ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʤʝʥʝʝ 30 %) ʥʘʙʣʶʜʘʝʪʩʷ ʩʢʣʦʥʥʦʩʪʴ 

ʢ ʩʦʭʨʘʥʝʥʠʶ ʣʠʙʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʦʚʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ ʜʦʣʠ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʩʘʜʦʢ ʥʘʙʣʶʜʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ: ʜʦʣʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʥ-ʘʣʢʘʥʦʚ ʚʦʟʨʘʩʪʘʝʪ, ʘ ʩʦʜʝʨʞʘʥʠʝ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʥʘʧʨʦʪʠʚ, ʩʥʠʞʘʝʪʩʷ. 

1.4.4 ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ 

ɸʥʘʣʠʟ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʜʝʡʩʪʚʠʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʳ ʧʨʠʩʘʜʢʠ, ʥʦ ʠ ʦʪ ʫʩʣʦʚʠʡ 

ʦʙʨʘʙʦʪʢʠ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʩʘʜʢʦʡ: ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʬʪʠ ʚ ʤʦʤʝʥʪ 

ʚʚʦʜʘ ʧʨʠʩʘʜʢʠ, ʜʦʟʠʨʦʚʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʪʝʤʧʘ 

ʦʭʣʘʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [121, 123]. ʇʨʠʤʝʥʝʥʠʝ 

ʨʝʘʛʝʥʪʦʚ-ʜʝʧʨʝʩʩʦʨʦʚ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚ ʥʝʬʪʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ 15 % ʤʘʩʩ. [108].  

ɼʝʧʨʝʩʩʦʨʥʳʝ ʧʨʠʩʘʜʢʠ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴʶ, ʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʘʢʪʠʢʘ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʣʠʤʝʨʦʚ ʵʪʠʣʝʥʘ 

ʩ ʧʦʣʷʨʥʳʤʠ ʤʦʥʦʤʝʨʘʤʠ ʠ ʩʦʧʦʣʠʤʝʨʦʚ ʘʣʢʠʣ(ʤʝʪ)ʘʢʨʠʣʘʪʦʚ [108, 121]. ʆʜʥʘʢʦ ʜʣʷ ʢʘʞʜʦʡ 

ʥʝʬʪʠ (ʠʣʠ ʛʨʫʧʧʳ ʥʝʬʪʝʡ ʩ ʙʣʠʟʢʠʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ) ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʠʩʢʘ ʠ ʚʳʙʦʨʘ ʵʬʬʝʢʪʠʚʥʦʡ 

ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ, ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʝʸ ʚʚʦʜʘ ʚ ʥʝʬʪʴ, ʯʪʦ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʠʡ ʜʝʧʨʝʩʩʦʨʥʦ-ʨʝʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ [78, 108]. 

çɼʝʧʨʝʩʩʦʨʥʳʝ ʧʨʠʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʪʦʣʴʢʦ ʜʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʝʣʦʚ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥ-

ʘʣʢʘʥʦʚ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚ ʠ ʦʙʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʭ 

ʛʨʘʥʝʡ, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʴ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʝʡʩʪʚʠʝ ʜʝʧʨʝʩʩʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʘʜʝʢʚʘʪʥʳʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʥ-ʘʣʢʘʥʦʚè [108, 121]. ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʤʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ 

ʥʝʬʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʧʨʠʩʘʜʢʠ ʠʣʠ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʜʝʧʨʝʩʩʦʨʘ ʩ 

ʧʘʨʘʬʠʥʦʚʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ [80]. çʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʧʨʠʩʘʜʦʢ ʥʘ 

ʦʩʥʦʚʝ ʩʦʧʦʣʠʤʝʨʦʚ ʵʪʠʣʝʥʘ ʩ ʚʠʥʠʣʘʮʝʪʘʪʦʤ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ 
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ʩʦʤʦʥʦʤʝʨʘ. ʉʦʧʦʣʠʤʝʨʳ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʤʦʥʦʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝʡ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʠ ʷʚʣʷʶʪʩʷ ʟʘʨʦʜʳʰʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ, ʘ ʧʨʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʩʦʤʦʥʦʤʝʨʘ ʢʨʠʩʪʘʣʣʠʟʫʶʪʩʷ ʩ ʥ-ʘʣʢʘʥʘʤʠè [108]. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʜʠʩʧʝʨʩʥʳʭ 

ʩʠʩʪʝʤ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʘʟʳʚʘʶʪ ʧʨʠʨʦʜʥʳʝ ʇɸɺ (ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʝ 

ʚʝʱʝʩʪʚʘ) [108]. ʊʘʢ, ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʥʝʬʪʠ ʩʤʦʣʳ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ 

ʧʨʠʨʦʜʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʷ ʟʘʤʝʜʣʝʥʠʶ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʦʚ 

ʧʘʨʘʬʠʥʘ. ɸʜʩʦʨʙʮʠʷ ʧʨʠʨʦʜʥʳʭ ʇɸɺ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʝʥʜʨʠʪʥʳʭ ʧʘʨʘʬʠʥʠʩʪʳʭ ʩʪʨʫʢʪʫʨ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʩʚʦʙʦʜʥʳʝ ʧʦʣʦʩʪʠ 

ʢʦʪʦʨʳʭ ʟʘʧʦʣʥʝʥʳ ʞʠʜʢʦʡ ʬʘʟʦʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʅɼʉ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʳʭ ʚʝʱʝʩʪʚ ʚʦʟʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʬʘʟʦʚʦʤʫ 

ʧʝʨʝʭʦʜʫ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʠʨʦʜʥʳʭ ʇɸɺ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ 

ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʘʜʩʦʨʙʮʠʠ ʥʘ ʢʨʠʩʪʘʣʣʘʭ ʧʘʨʘʬʠʥʘ, ʘʢʪʠʚʥʦʩʪʴ ʤʦʣʝʢʫʣ ʜʝʧʨʝʩʩʦʨʘ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʤʦʣʝʢʫʣʘʤʠ ʥ-ʘʣʢʘʥʦʚ ʠ ʘʜʩʦʨʙʮʠʠ ʥʘ 

ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʠ ʥʘ ʚʝʣʠʯʠʥʝ 

ʜʝʧʨʝʩʩʦʨʥʦ-ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ [123]. ɺ ʘʚʪʦʨʝʬʝʨʘʪʝ [71] ʘʚʪʦʨʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʛʠʙʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʩʘʜʦʢ ʜʝʧʨʝʩʩʦʨʥʦʛʦ ʠ ʜʝʧʨʝʩʩʦʨʥʦ-

ʤʦʜʠʬʠʮʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʦʢʘʟʳʚʘʶʪ ʩʤʦʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʛʠʙʠʨʫʶʱʠʤʠ ʧʨʠʩʘʜʢʘʤʠ. 

ɸʩʬʘʣʴʪʝʥʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʣʷʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʬʪʷʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, ʚʣʠʷʥʠʷ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʩʘʜʦʢ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʥʘʪʷʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʠʥʛʠʙʠʨʫʶʱʠʝ ʧʨʠʩʘʜʢʠ ʜʦʣʞʥʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, ʯʝʤ ʧʦʣʷʨʥʳʝ ʩʤʦʣʠʩʪʦ-

ʘʩʬʘʣʴʪʝʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʅɼʉ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʤ ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʩʦʣʴʚʘʪʥʦʡ ʦʙʦʣʦʯʢʦʡ ʉʉɽ ʥʝʬʪʷʥʳʭ ʩʠʩʪʝʤ.  

ʉʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʸ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʅɼʉ ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ 

ʝʸ ʤʘʢʨʦʤʦʣʝʢʫʣ. ʇʨʠ ʢʨʘʡʥʝ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʨʠʩʘʜʢʠ ʚ ʥʝʬʪʠ ʤʘʢʨʦʤʦʣʝʢʫʣʳ 

ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠʥʠʤʘʶʪ ʬʦʨʤʫ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʭ (ʠʣʠ ʩʚʝʨʥʫʪʳʭ) ʛʣʦʙʫʣ, ʥʝʩʧʦʩʦʙʥʳʭ 

ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩ ʥ-ʘʣʢʘʥʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʠʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ [108]. 
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1.5 ʄʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʦʨʴʙʳ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ 

ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ 

ʆʩʥʦʚʥʳʤ ʨʝʛʠʦʥʦʤ ʜʦʙʳʯʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʘʥʦʤʘʣʴʥʳʭ ʥʝʬʪʝʡ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʘʷ ʅɻʇ [121]. ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʬʪʝʡ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʦʪʥʦʩʠʪʩʷ ʢ 

ʘʥʦʤʘʣʴʥʳʤ ï ʵʪʦ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ ʥʝʬʪʠ, ʟʘʩʪʳʚʘʶʱʠʝ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʠ ʪʷʞʝʣʳʝ ʚʳʩʦʢʦʚʷʟʢʠʝ ʥʝʬʪʠ [47, 64, 138]. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʚʷʟʢʦʩʪʴ ʠ ʚʳʨʘʞʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʦʮʝʩʩʘʤʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ [38, 153]. ʊʘʢ, ʥʝʬʪʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʛʦ ʠ 

ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʨʷʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʍʘʨʴʷʛʠʥʩʢʦʝ, ʂʳʨʪʘʝʣʴʩʢʦʝ, ʖʞʥʦ-ʃʳʞʩʢʦʝ, 

ɺʦʩʪʦʯʥʦ-ʉʘʨʘʪʘʶʩʢʦʝ, ɺʦʩʪʦʯʥʦ-ʍʘʨʴʷʛʠʥʩʢʦʝ, ɿʘʧʘʜʥʦ-ʉʘʨʘʪʘʶʩʢʦʝ, ʃʝʢʭʘʨʴʷʛʠʥʩʢʦʝ ʠ 

ʜʨ.), ʦʪʥʦʩʷʱʠʭʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʥʘʯʘʣʴʥʳʭ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʢ ʢʘʪʝʛʦʨʠʠ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ (ʩʚʳʰʝ 20 % ʤʘʩʩ.) ʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʟʘʩʪʳʚʘʥʠʷ ʦʪ + 25 ʜʦ + 40 Áʉ [56, 67]. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʤʥʦʛʦʧʣʘʩʪʦʚʳʤʠ [66, 69]. 

ʆʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʨʘʬʠʥʠʟʘʮʠʝʡ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ 

ʦʩʪʨʦ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʥʘ ʂʳʨʪʘʝʣʴʩʢʦʤ, ʖʞʥʦ-ʃʳʞʩʢʦʤ, 

ʉʝʚʝʨʦ-ʂʦʞʚʠʥʩʢʦʤ ʠ ʖʞʥʦ-ʂʳʨʪʘʝʣʴʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʊʇʇ çʃʋʂʆʁʃ-ʋʭʪʘʥʝʬʪʝʛʘʟè [67, 134]. ʆʩʥʦʚʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴ 

ʂʳʨʪʘʝʣʴʩʢʦ-ʇʝʯʦʨʦʛʦʨʦʜʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʇʝʯʦʨʦ-ʂʦʣʚʠʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʘ ʩ ʵʡʬʝʣʴʩʢʠʤʠ, ʩʪʘʨʦʦʩʢʦʣʴʩʢʠʤʠ 

ʠ ʜʞʴʝʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝʜʝʚʦʥʩʢʦ-ʬʨʘʥʩʢʦʛʦ ʧʦʜʜʦʤʘʥʠʢʦʚʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʩʦʜʝʨʞʘʱʝʛʦ 95,7 % ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, 100 % ʢʦʥʜʝʥʩʘʪʘ ʠ 97,8 % ʛʘʟʘ. 

ʅʝʙʦʣʴʰʠʝ ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʷ ʚʳʷʚʣʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʝʯʦʨʦ-

ʂʦʞʚʠʥʩʢʦʛʦ ʤʝʛʘʚʘʣʘ ʚ ʦʪʣʦʞʝʥʠʷʭ ʜʦʤʘʥʠʢʦʚʦ-ʪʫʨʥʝʡʩʢʦʛʦ, ʥʠʞʥʝ-ʚʝʨʭʥʝʚʠʟʝʡʩʢʦʛʦ, 

ʚʝʨʭʥʝʚʠʟʝʡʩʢʦ-ʥʠʞʥʝʧʝʨʤʩʢʦʛʦ ʠ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʧʝʨʤʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [15]. 

ɸʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʥʘ ʂʳʨʪʘʝʣʴʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʦʩʣʦʞʥʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ: 

¶ ʠʥʪʝʥʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ɸʉʇʆ (ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

D2st ʠ D2ef ʩʦʩʪʘʚʣʷʝʪ ʜʦ 21,3 ʠ 37,9 % ʤʘʩʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); 

¶ ʚʳʩʦʢʠʡ ʛʘʟʦʚʳʡ ʬʘʢʪʦʨ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʣʷ ʟʘʣʝʞʝʡ D2st ʠ D2ef 

ʨʘʚʥʦ 231,4 ʠ 87,1 ʤ
3
/ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); 
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¶ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʚʷʟʢʦʩʪʴ (ʥʝʬʪʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʡʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ (+38é40 Áʉ), ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ ʥʝʡ) [67, 98]. 

ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʴʙʳ ʩ ɸʉʇʆ ʥʘ ʂʳʨʪʘʝʣʴʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʛʨʫʞʥʳʤʠ ʕʎʅ, ʷʚʣʷʶʪʩʷ: 

1) ʤʝʭʘʥʠʯʝʩʢʠʝ (ʦʯʠʩʪʢʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥʳ ʅʂʊ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʧʝʨʝʜʚʠʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ 

ʩʢʚʘʞʠʥ ʩ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ʩʦ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʦʡ 2-4 ʨʘʟʘ ʚ ʩʫʪʢʠ ʠ, ʚ ʤʝʥʴʰʝʤ 

ʦʙʲʝʤʝ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ï ʣʝʙʝʜʦʢ ʄɼʉɸ 

çʉʫʣʝʡʤʘʥʦʚʘè ʜʦ 6-8 ʨʘʟ ʚ ʩʫʪʢʠ); 

2) ʪʝʧʣʦʚʳʝ (ʧʨʦʤʳʚʢʠ ʛʦʨʷʯʝʡ ʥʝʬʪʴʶ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʢʠʜʥʳʭ 

ʣʠʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʛʨʝʶʱʠʭ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʩ ʫʧʨʘʚʣʷʝʤʳʤ ʥʘʛʨʝʚʦʤ, ʠʥʜʫʢʮʠʦʥʥʳʭ 

ʥʘʛʨʝʚʘʪʝʣʝʡ ʤʘʥʠʬʦʣʴʜʘ ʠ ʦʙʨʘʪʥʦʛʦ ʢʣʘʧʘʥʘ ʬʦʥʪʘʥʥʦʡ ʘʨʤʘʪʫʨʳ); 

3) ʧʨʠʤʝʥʝʥʠʝ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ ʩ ʟʘʱʠʪʥʳʤ ʧʦʢʨʳʪʠʝʤ; 

4) ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʢʦʣʦʥʥʳ ʅʂʊ ʙʝʟ ʧʦʜʲʸʤʘ ʛʣʫʙʠʥʥʦʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʙʢʠʭ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙ (ɻʅʂʊ) ï ʢʦʣʪʶʙʠʥʛ, ʜʣʷ ʦʩʣʦʞʥʝʥʥʦʛʦ 

ʬʦʥʜʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ (ʟʘʣʝʞʴ D2ef) ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥ ʦʧʪʠʤʘʣʴʥʳʡ 

ʤʝʞʦʯʠʩʪʥʦʡ ʧʝʨʠʦʜ, ʨʘʚʥʳʡ 10 ʩʫʪ; ʤʝʞʜʫ ʦʙʨʘʙʦʪʢʘʤʠ ʢʦʣʦʥʥʳ ʣʠʬʪʦʚʳʭ ʪʨʫʙ ʩ ʧʦʤʦʱʴʶ 

ɻʅʂʊ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʷʪʩʷ ʪʝʧʣʦʚʳʝ ʦʙʨʘʙʦʪʢʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʚʳʢʠʜʥʳʭ ʣʠʥʠʡ; 

5) ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ï ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʅʂʊ ʩ ʩʠʣʠʢʘʪʥʦ-ʵʤʘʣʝʚʳʤ ʧʦʢʨʳʪʠʝʤ ʠ 

ʛʨʝʶʱʠʭ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʨʦʚʝʜʝʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʝ ʣʠʬʪʦʚʳʭ ʪʨʫʙ [67, 98]. 

ɸʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʧʦ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʩʢʚʘʞʠʥ ʥʘ ʂʳʨʪʘʝʣʴʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ 

ʦʪʣʦʞʝʥʠʡ ɸʉʇʆ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʢʣʶʯʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʩʣʦʞʥʝʥʠʡ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʆʩʪʘʥʦʚʢʠ ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʜʝʙʠʪʥʳʭ ʩʢʚʘʞʠʥ ʧʦ ʧʨʠʯʠʥʝ ʧʘʨʘʬʠʥʠʟʘʮʠʠ ʢʦʣʦʥʥʳ ʅʂʊ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʚʳʭʦʜʦʤ ʚ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʜʦʙʳʯʝ 

ʥʝʬʪʠ, ʧʨʠʚʦʜʷʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʠ ʤʝʞʦʯʠʩʪʥʦʛʦ ʧʝʨʠʦʜʦʚ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʠʭ 

ʩʢʚʘʞʠʥ ʠ ʨʦʩʪʫ ʫʜʝʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʧʦ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ [98]. 

1.6 ɺʳʚʦʜʳ ʧʦ ʧʝʨʚʦʡ ʛʣʘʚʝ 

1. ʆʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʠ ʦʙʲʝʤʳ ʜʦʙʳʯʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʚ ʈʦʩʩʠʠ ʧʨʠʭʦʜʷʪʩʷ 

ʥʘ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʫʶ ʧʨʦʚʠʥʮʠʶ. ɼʦʙʳʯʘ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ (ʩ 
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ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʩʚʳʰʝ 30 % ʤʘʩʩ.) ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʦʩʣʦʞʥʷʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ɸʉʇʆ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, 

ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʠ ʥʘʟʝʤʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʦʨʴʙʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʦʙʣʘʜʘʶʪ ʤʥʦʛʠʤʠ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚ ʢʦʣʦʥʥʝ ʣʠʬʪʦʚʳʭ ʪʨʫʙ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʦʪʙʦʨʦʚ ʥʝʬʪʠ, ʩʦʢʨʘʱʝʥʠʶ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʠ ʤʝʞʦʯʠʩʪʥʦʛʦ ʧʝʨʠʦʜʦʚ ʨʘʙʦʪʳ 

ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʨʦʩʪʫ ʫʜʝʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʧʦ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ. 

2. ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʙʦʨʴʙʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ɸʉʇʆ, ʚʦʧʨʦʩʳ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʜʦʙʳʯʠ, ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʠ 

ʪʨʘʥʩʧʦʨʪʘ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ 

ʧʨʦʚʠʥʮʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʧʘʨʘʬʠʥʘ ʚ 

ʥʠʭ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʚʣʠʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʵʪʠ 

ʧʨʦʮʝʩʩʳ, ʦʩʪʘʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ ʜʝʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

3. ʆʩʣʦʞʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʳ 

ʩʢʣʦʥʥʦʩʪʴʶ ʪʘʢʠʭ ʥʝʬʪʝʡ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ 

ʟʘʩʪʳʚʘʥʠʶ ʠ ʧʦʪʝʨʝ ʧʦʜʚʠʞʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʙʦʨʫ ʠ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʇɸɺ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʥʝʬʪʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠʟʚʝʩʪʥʳʤʠ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʧʨʠʩʘʜʢʘʤʠ ʭʦʪʴ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʫʣʫʯʰʝʥʠʶ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʴʰʠʡ ʨʝʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠʩʘʜʦʢ ʚ ʥʝʬʪʠ (ʩʚʳʰʝ 0,2 % ʤʘʩʩ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

4. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʙʦʨʴʙʳ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚ ʩʠʣʫ ʤʘʣʳʭ ʟʘʪʨʘʪ ʠ ʧʨʦʩʪʦʪʳ ʨʝʘʣʠʟʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʘʢʪʠʢʘ, ʨʝʛʫʣʷʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʢʦʣʦʥʥʳ ʅʂʊ ʩ ʧʦʤʦʱʴʶ 

ʩʢʨʝʙʢʦʚ ʨʘʟʣʠʯʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʘʥʦʤʘʣʴʥʳʭ ʥʝʬʪʝʡ 

ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʩʧʫʩʢʦʧʦʜʲʝʤʥʳʭ ʦʧʝʨʘʮʠʡ ʩʢʨʝʙʢʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʢʨʘʱʝʥʠʶ 
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ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʠ ʩʥʠʞʝʥʠʶ ʪʝʢʫʱʝʡ ʜʦʙʳʯʠ. ʆʩʥʦʚʥʳʤʠ 

ʥʝʜʦʩʪʘʪʢʘʤʠ ʪʝʧʣʦʚʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ 

ʩʧʝʮʪʝʭʥʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʚʦʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʛʣʫʙʠʥʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚ ʩʢʚʘʞʠʥʝ, ʨʠʩʢʠ ʧʦʚʪʦʨʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʪʫʛʦʧʣʘʚʢʠʭ ʧʣʦʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʥʝʧʦʣʥʦʤ ʨʘʩʧʣʘʚʣʝʥʠʠ 

ʚʩrʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚ. ʉʦʯʝʪʘʥʠʝ ʤʝʪʦʜʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ 

ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʪʘʢʞʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʜʘʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʥʝʬʪʝʡ. ɺ 

ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʪʨʝʙʫʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʦʨʴʙʳ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʷʚʣʷʶʱʠʭʩʷ ʥʘʠʙʦʣʝʝ 

ʧʨʠʝʤʣʝʤʳʤʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʕʎʅ, ʥʘ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. 
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ɻʃɸɺɸ 2 ʀʉʉʃɽɼʆɺɸʅʀɽ ʌɸɿʆɺʓʍ ʇɽʈɽʍʆɼʆɺ ʇɸʈɸʌʀʅɸ ɺ 

ʅɽʌʊʗʅʓʍ ɼʀʉʇɽʈʉʅʓʍ ʉʀʉʊɽʄɸʍ 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʚʦ ʚʩʝʤ ʤʠʨʝ [148, 149, 153]. ɼʦʙʳʯʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʦʩʣʦʞʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ, ʚʦ 

ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʠ ʥʘʟʝʤʥʦʤ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʜʝʙʠʪʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʩʦʢʨʘʱʝʥʠʷ 

ʤʝʞʦʯʠʩʪʥʦʛʦ ʠ ʤʝʞʨʝʤʦʥʪʥʦʛʦ ʧʝʨʠʦʜʦʚ ʠʭ ʨʘʙʦʪʳ ʠ ʨʦʩʪʘ ʫʜʝʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʟʘʪʨʘʪ ʧʦ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ [51, 62]. ʇʨʠ ʜʦʙʳʯʝ, ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʤ ʩʙʦʨʝ ʠ ʪʨʘʥʩʧʦʨʪʝ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʘʙʦʪʳ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʫʣʫʯʰʝʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʥʝʬʪʝʡ.  

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʮʝʩʩʦʚ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʦʜʝʣʴʥʳʭ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʠʭ ʦʭʣʘʞʜʝʥʠʠ, ʘ ʪʘʢʞʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʩʪʴʝʚʳʭ ʧʨʦʙ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʨʷʜʘ 

ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ ʥʘ ʂʳʨʪʘʝʣʴʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

2.1 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʘ ʚ ʤʦʜʝʣʴʥʳʭ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤʘʭ ʚʠʟʫʘʣʴʥʳʤ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ 

2.1.1 ʄʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʠ ʘʧʧʘʨʘʪʫʨʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʠʭ ʧʘʨʘʬʠʥʦʤ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʟʥʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ 20, 25, 30, 35 ʠ 40 % ʤʘʩʩ.) ʚʳʧʦʣʥʷʣʦʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʠʝʤ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ [10]. ɸʚʠʘʮʠʦʥʥʳʡ ʢʝʨʦʩʠʥ ʤʘʨʢʠ ʊʉ-1 

ʚ ʨʘʩʯʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦʙʘʚʣʷʣʩʷ ʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʤʝʨʝʥʥʦʡ ʥʘʚʝʩʢʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʘʨʘʬʠʥʘ ʤʘʨʢʠ ʊ-1 [31, 33]. ʅʘʛʨʝʚ ʠ ʜʦʚʝʜʝʥʠʝ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʛʦ ʨʘʩʪʚʦʨʘ ʜʦ 

ʦʜʥʦʨʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩ ̫ʚ ʪʝʨʤʦʰʢʘʬʫ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ +60,0 Áʉ, 

ʧʨʝʚʳʰʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʧʘʨʘʬʠʥʘ. 

ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʘʨʘʬʠʥʦʤ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠ ʠʟʦʙʘʨʠʯʝʩʢʦʤ 

ʦʭʣʘʞʜʝʥʠʠ ʷʯʝʡʢʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.1. ʂ ʦʩʥʦʚʥʳʤ ʫʟʣʘʤ PVT-
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ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʷʪʩʷ: ʷʯʝʡʢʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʩ ʜʚʫʤʷ ʩʤʦʪʨʦʚʳʤʠ ʦʢʥʘʤʠ; 

ʩʪʘʥʠʥʘ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʥʝʡ ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ; ʨʫʯʥʦʡ ʥʘʩʦʩ, ʦʩʥʘʱʝʥʥʳʡ ʜʘʪʯʠʢʘʤʠ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ; 

ʚʠʜʝʦʩʠʩʪʝʤʘ ʜʣʷ ʟʘʧʠʩʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʦʜʝʣʴʥʦʛʦ 

ʨʘʩʪʚʦʨʘ; ʠʛʦʣʴʯʘʪʳʝ ʢʣʘʧʘʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʚʭʦʜʥʦʡ ʣʠʥʠʠ (ʜʣʷ ʟʘʛʨʫʟʢʠ ʧʨʦʙʳ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʨʫʯʥʦʡ ʥʘʩʦʩ) ʠ ʣʠʥʠʠ ʧʦʜʘʯʠ ʦʙʨʘʟʮʘ ʠʟ ʥʘʩʦʩʘ ʚ ʷʯʝʡʢʫ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ [10]. 

 
ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʇʝʨʝʜ ʟʘʧʦʣʥʝʥʠʝʤ ʷʯʝʡʢʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʟʦʛʨʝʪʳʤ ʜʦ ʦʜʥʦʬʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʤ ʨʘʩʪʚʦʨʦʤ, ʥʘʛʨʝʪʘʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ +60,0 Áʉ PVT-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʚʘʢʫʫʤʠʨʦʚʘʣʘʩʴ ʯʝʨʝʟ ʚʭʦʜʥʦʡ ʰʪʫʮʝʨ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ɿʘʪʝʤ ʚ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʥʦʡ ʷʯʝʡʢʝ ʩ 

ʠʩʩʣʝʜʫʝʤʳʤ ʨʘʩʪʚʦʨʦʤ ʨʫʯʥʳʤ ʥʘʩʦʩʦʤ ʧʣʘʚʥʦ ʧʦʜʥʠʤʘʣʦʩʴ ʜʘʚʣʝʥʠʝ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ 0,1é13,6 ʄʇʘ, ʠ ʩʠʩʪʝʤʘ ʚʳʜʝʨʞʠʚʘʣʘʩʴ ʧʨʠ ʜʘʥʥʳʭ 

ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ɼʘʣʝʝ ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘʛʨʝʚʘ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʜʫʰʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʷʯʝʡʢʠ ʚ ʠʟʦʙʘʨʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩʦ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 0,119 Áʉ/ʤʠʥ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʟʘʧʠʩʴʶ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ. ʊʝʤʧʝʨʘʪʫʨʘ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʩʪʚʦʨʝ ʧʦʷʚʣʷʣʠʩʴ ʧʝʨʚʳʝ ʚʠʜʠʤʳʝ ʢʨʠʩʪʘʣʣʳ ʧʘʨʘʬʠʥʘ, 

ʧʨʠʥʠʤʘʣʘʩʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʘʨʘʬʠʥʦʤ. ʅʦʚʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʟʥʘʯʝʥʠʠ ʜʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʳʰʝʦʧʠʩʘʥʥʳʭ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʞʝʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʘʨʘʬʠʥʘ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʠʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ 

ʚʠʜʠʤʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʧʘʨʘʬʠʥʘ ʚ ʨʘʩʪʚʦʨʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 10
-6

 ʤ [10, 146]. 
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2.1.2 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʠ ʜʘʚʣʝʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʘʨʘʬʠʥʦʤ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʠ ʜʘʚʣʝʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʘʨʘʬʠʥʦʤ ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.1. 

ʊʘʙʣʠʮʘ 2.1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʧʨʠ ʠʭ ʠʟʦʙʘʨʠʯʝʩʢʦʤ ʦʭʣʘʞʜʝʥʠʠ 

ʉʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʤʦʜʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ, % ʤʘʩʩ. 

20 25 30 35 40 

P, ʄʇʘ Tʥʘʩ, Áʉ P, ʄʇʘ Tʥʘʩ, Áʉ P, ʄʇʘ Tʥʘʩ, Áʉ P, ʄʇʘ Tʥʘʩ, Áʉ P, ʄʇʘ Tʥʘʩ, Áʉ 

0,1 30,2 0,1 32,4 0,1 33,6 0,1 34,8 0,1 37,6 

3,4 30,9 3,4 33,3 3,4 34,4 3,4 35,7 3,4 38,3 

6,8 31,8 6,8 34,1 6,8 35,4 6,8 36,2 6,8 39,3 

10,2 32,7 10,2 34,9 10,2 36,1 10,2 37,4 10,2 40,0 

13,6 33,6 13,6 35,9 13,6 36,9 13,6 38,2 13,6 40,7 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʭ (ʨʠʩʫʥʦʢ 2.2, ʘ-ʚ) ʦʪʯʝʪʣʠʚʦ ʚʠʜʝʥ ʤʦʤʝʥʪ 

ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʚ ʤʦʜʝʣʴʥʦʡ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ ʩʠʩʪʝʤʝ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ 30 % ʤʘʩʩ.) ʧʨʠ ʝʸ ʠʟʦʙʘʨʠʯʝʩʢʦʤ ʦʭʣʘʞʜʝʥʠʠ ʚ ʦʙʣʘʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʘʟʦʚʦʤʫ ʧʝʨʝʭʦʜʫ ʧʘʨʘʬʠʥʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʘʨʘʬʠʥʦʤ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʨʘʚʥʘ 33,6 Áʉ. 

ʘ)       ʙ) 

  
ʚ) 

 
ʈʠʩʫʥʦʢ 2.2 ï ʉʦʩʪʦʷʥʠʝ ʤʦʜʝʣʴʥʦʡ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ ʩʠʩʪʝʤʳ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ 30 % ʤʘʩʩ.) ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ:  

ʘ) ʧʨʠ ʊ=33,8 Áʉ; ʙ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʠ ʧʘʨʘʬʠʥʦʤ ʊʥʘʩ=33,6 Áʉ; 

ʚ) ʧʨʠ ʊ=33,4 Áʉ 
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ʅʘ ʨʠʩʫʥʢʝ 2.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ 

ʤʦʜʝʣʴʥʦʡ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ ʩʠʩʪʝʤʳ ʧʘʨʘʬʠʥʦʤ ʦʪ ʝʛʦ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʘʩʪʚʦʨʝ 

ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. 

 
ʈʠʩʫʥʦʢ 2.3 ï ɺʣʠʷʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʤʦʜʝʣʴʥʦʡ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ 

ʩʠʩʪʝʤʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʩʳʱʝʥʠʷ ʝʸ ʧʘʨʘʬʠʥʦʤ 

ʇʦʣʫʯʝʥʳ ʠʟʦʪʝʨʤʳ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʘʨʘʬʠʥʦʤ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʜʠʘʧʘʟʦʥʝ ʜʘʚʣʝʥʠʡ (ʦʪ 0,1 ʜʦ 13,6 ʄʇʘ) ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ (ʫʨʘʚʥʝʥʠʝ 2.1 ʠ ʨʠʩʫʥʦʢ 2.4) [10]: 

                                 (2.1) 

ʛʜʝ  ï ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ; 

 ï ʢʦʥʩʪʘʥʪʘ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʫʨʘʚʥʝʥʠʠ ʂʣʘʧʝʡʨʦʥʘ-ʂʣʘʫʟʠʫʩʘ, ʦʧʠʩʳʚʘʶʱʝʤ ʬʘʟʦʚʳʝ 

ʧʝʨʝʭʦʜʳ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʢ ʢʦʪʦʨʳʤ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʧʘʨʘʬʠʥʘ ʚ 

ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ; 

 ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʘʨʘʬʠʥʦʤ ʧʨʠ ʨʘʚʥʦʚʝʩʥʦʤ 

ʜʘʚʣʝʥʠʠ , Áʉ; 

 ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʘʨʘʬʠʥʦʤ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, Áʉ. 
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ʈʠʩʫʥʦʢ 2.4 ï ʀʟʦʪʝʨʤʳ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʘʨʘʬʠʥʦʤ 

ʀʟ ʬʦʨʤʫʣʳ (2.1) ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ 

ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʘʨʘʬʠʥʦʤ  ʧʨʠ ʨʘʚʥʦʚʝʩʥʦʤ ʜʘʚʣʝʥʠʠ  (ʫʨʘʚʥʝʥʠʝ 2.2): 

                                  (2.2) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʘʚʣʝʥʠʠ (ʦʪ 0,1 ʜʦ 13,6 ʄʇʘ) ʠ ʤʘʩʩʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʘʨʘʬʠʥʘ ʚ 

ʨʘʩʪʚʦʨʝ (ʦʪ 20 ʜʦ 40 % ʤʘʩʩ.) ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʘʨʘʬʠʥʦʤ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ (2.3): 

                                  (2.3) 

ʛʜʝ  ï ʤʘʩʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʤʦʜʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ, % ʤʘʩʩ.; 

 ï ʨʘʚʥʦʚʝʩʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ, ʄʇʘ. 

ɺ ʨʘʙʦʪʝ [105] ʘʚʪʦʨʦʤ ʩ ʧʦʟʠʮʠʡ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʨʘʩʩʤʦʪʨʝʥʦ 

ʚʣʠʷʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʨʘʩʪʚʦʨʝ ʧʨʠ ʝʛʦ ʦʭʣʘʞʜʝʥʠʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʵʥʪʨʦʧʠʠ ʩ ʨʦʩʪʦʤ ʜʘʚʣʝʥʠʷ ʜʣʷ ʤʦʜʝʣʴʥʦʡ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ 

ʩʠʩʪʝʤʳ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʭʦʜʝ ʩʠʩʪʝʤʳ ʚ ʙʦʣʝʝ ʫʧʦʨʷʜʦʯʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʫʩʠʣʝʥʠʠ ʩʠʣ ʄʄɺ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʝ ʩ 

ʨʦʩʪʦʤ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʙʦʣʝʝ 

ʨʘʥʥʝʤʫ ʬʘʟʦʚʦʤʫ ʧʝʨʝʭʦʜʫ ʧʘʨʘʬʠʥʘ ʚ ʥʝʡ. 
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2.1.3 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʦʜʝʣʴʥʳʭ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤʘʭ ʨʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ 

ʩʠʩʪʝʤʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʧʘʨʘʬʠʥʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʨʦʪʘʮʠʦʥʥʦʡ 

ʚʠʩʢʦʟʠʤʝʪʨʠʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʥʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʧʘʨʘʬʠʥʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʨʦʪʘʮʠʦʥʥʦʤ ʨʝʦʤʝʪʨʝ Rheotest RN 4.1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʅ1. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ 

ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ ʚ ʨʝʢʦʤʝʥʜʫʝʤʦʤ ʠʥʪʝʨʚʘʣʝ 10é10
5
 ʤʇʘĀʩ ʧʨʠ ʨʝʛʫʣʠʨʫʝʤʦʤ ʥʘʧʨʷʞʝʥʠʠ ʠ 

ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʚ ʜʠʘʧʘʟʦʥʝ 0,2é2000 ʩ
-1

. ʅʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʨʘʚʝʥ 35 ʤʣ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʟʘʜʘʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ 

+60é25 Áʉ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ Julabo F25-ME. 

ɺʝʣʠʯʠʥʘ ʧʨʝʜʝʣʴʥʦʛʦ (ʩʪʘʪʠʯʝʩʢʦʛʦ) ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʤʦʜʝʣʴʥʳʭ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʧʨʠ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʨʝʞʠʤʝ Controlled Shear 

Stress ʧʨʠ ʨʝʛʫʣʠʨʫʝʤʦʤ (ʣʠʥʝʡʥʦʤ) ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʦʪ 0 ʜʦ 10 ʇʘ ʚ ʪʝʯʝʥʠʝ 

100 ʩ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʤʫ ʟʥʘʯʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʩʜʚʠʛʘ 

ʩʪʘʥʦʚʠʪʩʷ ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʘʨʘʬʠʥʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 

ʨʝʞʠʤʝ Shear Rate Ramp ʧʨʠ ʧʣʘʚʥʦ (ʣʠʥʝʡʥʦ) ʠʟʤʝʥʷʝʤʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʚ ʜʠʘʧʘʟʦʥʝ 

0...300 ʩ
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 ʚ ʪʝʯʝʥʠʝ 300 ʩ. ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʯʘʣʫ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʘʨʘʬʠʥʘ ʧʨʠ ʠʭ ʦʭʣʘʞʜʝʥʠʠ, 

ʢʦʩʚʝʥʥʦ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʪʝʯʝʥʠʷ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ [101]. 

ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ 

ʦʭʣʘʞʜʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʤʦʜʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ, ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʪʦʨʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʥʝʤ (ʨʠʩʫʥʦʢ 2.5). 
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ʈʠʩʫʥʦʢ 2.5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʨʘʟʥʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʅʘ ʨʠʩʫʥʢʘʭ 2.6 ʠ 2.7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʪʝʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ 35 % ʤʘʩʩ.) ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʨʝʞʠʤʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ 32,5 Áʉ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʜʝʣʴʥʦʡ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ ʩʠʩʪʝʤʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʝ ʦʙʨʘʟʫʝʪʩʷ (ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʝʜʝʥʠʝ ʥʴʶʪʦʥʦʚʩʢʦʡ ʞʠʜʢʦʩʪʠ), ʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ ʫʢʘʟʘʥʥʦʡ ʩʚʝʨʭʘʥʦʤʘʣʠʠ 

ʚʷʟʢʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ. 

 
ʈʠʩʫʥʦʢ 2.6 ï ʂʨʠʚʳʝ ʪʝʯʝʥʠʷ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ 35 % ʤʘʩʩ.) 
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ʈʠʩʫʥʦʢ 2.7 ï ʂʨʠʚʳʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ 35 % ʤʘʩʩ.) 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 2.8) ʟʥʘʯʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʦʜʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʠ ʬʘʟʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʘʨʘʬʠʥʘ ʚ ʥʝʤ ʦʧʨʝʜʝʣʷʣʦʩʴ ʛʨʘʬʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʩʦʛʣʘʩʥʦ [101]. 

 
ʈʠʩʫʥʦʢ 2.8 ï ɺʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ 35 % ʤʘʩʩ.) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ 

ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʯʘʣʫ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʦʜʝʣʴʥʦʤ 

ʨʘʩʪʚʦʨʝ ʧʘʨʘʬʠʥʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 



50 

 

ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ (ʨʠʩʫʥʦʢ 2.9). ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʢʘʩʘʪʝʣʴʥʳʭ ʢ 

ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʛʦ ʨʘʩʪʚʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʩʢʦʤʦʤʫ ʟʥʘʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʩʢʦʨʦʩʪʠ 

ʩʜʚʠʛʘ. ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ ʨʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.4) ʜʣʷ ʣʠʥʠʡ ʪʨʝʥʜʘ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʢ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʘʨʘʬʠʥʘ ʧʨʠ 

ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 150 ʩ
-1
, ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ï 

32,47 Áʉ.  

    (2.4) 

        

        

 
ʈʠʩʫʥʦʢ 2.9 ï ɺʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ 

(ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ 35 % ʤʘʩʩ.) ʚ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ (D=150 c
-1

) 

 ʉʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʦʪ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ, ʦʧʠʩʳʚʘʝʤʦʡ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʤ 

ʟʘʢʦʥʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ (ʨʠʩʫʥʦʢ 2.10). 
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ʈʠʩʫʥʦʢ 2.10 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʨʘʟʥʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʦʪ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 

2.1.4 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘʩʳʱʝʥʠʷ 

ʨʘʟʥʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʘʨʘʬʠʥʦʤ ʠ ʥʘʯʘʣʘ ʠʭ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

 ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʘ ʚ 

ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤʘʭ ʚʠʟʫʘʣʴʥʳʤ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʩʳʱʝʥʠʷ ʨʘʟʥʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ 

ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʘʨʘʬʠʥʦʤ ʠ ʥʘʯʘʣʘ ʠʭ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 2,7 Áʉ 

(ʨʠʩʫʥʦʢ 2.11). ʈʘʟʥʠʮʘ ʚ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ 

ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤʘʭ ʧʨʷʤʳʤ ʠ ʢʦʩʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʚʷʟʘʥʘ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

¶ ʚʠʟʫʘʣʴʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʘʨʘʬʠʥʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʤʝʥʪʫ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤʘʭ. ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʘʨʘʬʠʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʠʤʝʥʴʰʝʤʫ ʨʘʟʤʝʨʫ ʚʠʜʠʤʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʧʘʨʘʬʠʥʘ ʚ ʨʘʩʪʚʦʨʝ 10
-6

 ʤ; 

¶ ʨʝʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʯʘʣʫ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʝʣʴʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʘʨʘʬʠʥʘ ʧʨʠ ʠʭ ʦʭʣʘʞʜʝʥʠʠ, ʧʦ 

ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʪʝʯʝʥʠʷ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ. ʆʙʨʘʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟ ʚʳʜʝʣʠʚʰʠʭʩʷ 



52 

 

ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ ʚ ʤʦʜʝʣʴʥʦʤ ʨʘʩʪʚʦʨʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʩʜʚʠʛʘ ʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ. 

 
ʈʠʩʫʥʦʢ 2.11 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʥʘʩʳʱʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʘʨʘʬʠʥʦʤ ʠ ʥʘʯʘʣʘ ʠʭ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ 

2.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʥʝʡ 

2.2.1 ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 51858-2002 [34]. ʈʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʩʪʴʝʚʳʭ ʙʝʟʚʦʜʥʳʭ ʧʨʦʙ 

ʥʝʬʪʝʡ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʨʷʜʘ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ ʥʘ 

ʂʳʨʪʘʝʣʴʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.2. 

ʊʘʙʣʠʮʘ 2.2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʛʘʟʠʨʦʚʘʥʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʝʡ D2ef ʠ D2st 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ [98] 

ʅʝʬʪʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʦʙʦ ʣʝʛʢʠʤ, ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʤ, 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʤ ʠ ʩʤʦʣʠʩʪʳʤ [63]. ʆʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ 

ʇʦʢʘʟʘʪʝʣʴ ʅɼ ʥʘ ʄɺʀ 
ɿʥʘʯʝʥʠʝ 

ɿʘʣʝʞʴ D2ef ɿʘʣʝʞʴ D2st 

ʇʣʦʪʥʦʩʪʴ ʧʨʠ 20 Áʉ, ʢʛ/ʤ
3
 ɻʆʉʊ ʈ 51069-97 802,3 822,4 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ, Áʉ ɻʆʉʊ 20287-91 +40,0 +29,0 

ɻʨʫʧʧʦʚʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ, % ʤʘʩʩ. 

ʇʘʨʘʬʠʥʳ 

ɻʆʉʊ 11851-85 

32,29 12,42 

ʉʤʦʣʳ ʩʠʣʠʢʘʛʝʣʝʚʳʝ 4,72 6,12 

ɸʩʬʘʣʴʪʝʥʳ 0,68 1,15 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʧʘʨʘʬʠʥʘ, Áʉ ɻʆʉʊ 23683-89 +59,0 +52,0 
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ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʷʚʣʷʶʪʩʷ ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʥʝʬʪʠ ʟʘʣʝʞʝʡ 

D2ef ʠ D2st ʩʦʩʪʘʚʣʷʝʪ 32,3 ʠ 12,4 % ʤʘʩʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2.2.2 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʝʬʪʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʦʚ ʪʚʝʨʜʳʭ ʧʘʨʘʬʠʥʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 11851-85 

(ʤʝʪʦʜ ɸ), ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ GCMS-

QP2010 Ultra ʩ ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʠ ʠʥʞʝʢʪʦʨʦʤ ʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʷ ʘʥʘʣʠʟʘ ʥʘʚʝʩʢʘ ʚʳʜʝʣʝʥʥʦʛʦ ʧʘʨʘʬʠʥʘ (10 ʤʛ) ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 1,0 ʤʣ ʥ-

ʛʝʢʩʘʥʘ ʦʩʦʙʦʡ ʯʠʩʪʦʪʳ (ʊʋ 2631-001-54260861-2013). ʆʙʲʝʤ ʚʚʦʜʠʤʦʡ ʧʨʦʙʳ ʨʘʚʝʥ 1,0 ʤʢʣ. 

ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʦʣʦʥʢʝ HP-5MS (ʜʣʠʥʘ 30 ʤ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 0,25 ʤʤ, 

ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ ʬʘʟʳ 0,25 ʤʢʤ) ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 70 Áʉ (ʚʳʜʝʨʞʢʘ 

5 ʤʠʥ) ʜʦ 280 Áʉ (ʚʳʜʝʨʞʢʘ 50 ʤʠʥ) ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ 10 Áʉ/ʤʠʥ. ɻʘʟ-ʥʦʩʠʪʝʣʴ ï ʛʝʣʠʡ, 

ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʛʘʟʘ ʥʦʩʠʪʝʣʷ ʧʦ ʢʦʣʦʥʢʝ 1 ʤʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʜʝʪʝʢʪʦʨʘ ʠ ʠʥʞʝʢʪʦʨʘ 

ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʨʘʚʥʦʡ 280 Áʉ, ʩʲʝʤʢʘ ʥʘ ʤʘʩʩ-ʜʝʪʝʢʪʦʨʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʨʝʞʠʤʝ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʦʪ m/z = 45 ʜʦ m/z = 600 ʩ ʜʝʣʝʥʠʝʤ ʧʦʪʦʢʘ 1:20. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʚʥʫʪʨʝʥʥʝʡ 

ʥʦʨʤʘʣʠʟʘʮʠʠ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʦʚ ʪʚʝʨʜʳʭ ʧʘʨʘʬʠʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʨʘʬʠʥʦʚʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ20 ʜʦ ʉ38, ʧʨʠ ʵʪʦʤ ʥʘ ʜʦʣʶ 

ʠʟʦʘʣʢʘʥʦʚ ʚ ʩʦʩʪʘʚʝ ʪʚʝʨʜʳʭ ʧʘʨʘʬʠʥʦʚ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʝʡ 

ʧʨʠʭʦʜʠʪʩʷ 6,24 ʠ 7,90 % ʦʪʥ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʘ 2.3). 

ʊʘʙʣʠʮʘ 2.3 ï ʉʦʩʪʘʚ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅʝʬʪʠ 
ʉʦʜʝʨʞʘʥʠʝ, % ʦʪʥ. 

      ʀʟʦʘʣʢʘʥʳ 

ʉʪʘʨʦʦʩʢʦʣʴʩʢʘʷ (ʟʘʣʝʞʴ D2st) 2,21 49,30 42,25 6,24 

ʅʝʬʪʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʵʡʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ (ʟʘʣʝʞʴ D2ef) 
2,68 61,18 28,24 7,90 

ʅʝʬʪʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʥʠʤʦʜʘʣʴʥʳʤ ʤʦʣʝʢʫʣʷʨʥʦ-

ʤʘʩʩʦʚʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥ-ʘʣʢʘʥʦʚ ʩ ʤʘʢʩʠʤʫʤʘʤʠ, ʧʨʠʭʦʜʷʱʠʤʠʩʷ ʥʘ ʉ27 ï ʉ29 (ʜʣʷ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef) ʠ ʉ28 ï ʉ29 (ʜʣʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2st) (ʨʠʩʫʥʦʢ 2.12). 
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ʈʠʩʫʥʦʢ 2.12 ï ʄʦʣʝʢʫʣʷʨʥʦ-ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥ-ʘʣʢʘʥʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʷʭ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

2.2.3 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʨʦʪʘʮʠʦʥʥʦʡ ʚʠʩʢʦʟʠʤʝʪʨʠʠ ʧʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ [6, 101, 130]. ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʨʦʪʘʮʠʦʥʥʦʤ ʨʝʦʤʝʪʨʝ Rheotest RN 4.1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʅ1. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ 

ʚ ʨʝʢʦʤʝʥʜʫʝʤʦʤ ʠʥʪʝʨʚʘʣʝ 10é10
5
 ʤʇʘĀʩ ʧʨʠ ʨʝʛʫʣʠʨʫʝʤʦʤ ʥʘʧʨʷʞʝʥʠʠ ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʚ 

ʜʠʘʧʘʟʦʥʝ 0,2é2000 ʩ
-1
. ʅʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

35 ʤʣ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ 

+65é20 Áʉ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʪʝʨʤʦʩʪʘʪʘ Julabo F25-ME. 

ɺʝʣʠʯʠʥʘ ʧʨʝʜʝʣʴʥʦʛʦ (ʩʪʘʪʠʯʝʩʢʦʛʦ) ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʧʨʠ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʨʝʞʠʤʝ Controlled 

Shear Stress ʧʨʠ ʨʝʛʫʣʠʨʫʝʤʦʤ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʦʪ 0 ʜʦ 10, 50, 100 ʠ 150 ʇʘ ʚ 

ʪʝʯʝʥʠʝ 100, 200 ʠ 400 ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʤʫ 

ʟʥʘʯʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʩʜʚʠʛʘ ʩʪʘʥʦʚʠʪʩʷ ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʧʨʠ ʟʘʜʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʨʝʞʠʤʝ Shear Rate Ramp ʧʨʠ ʧʣʘʚʥʦ (ʣʠʥʝʡʥʦ) ʠʟʤʝʥʷʝʤʦʡ 

ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʚ ʜʠʘʧʘʟʦʥʝ 0...300 ʩ
-1

 ʚ ʪʝʯʝʥʠʝ 300 ʩ. ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʯʘʣʫ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʧʨʠ ʠʭ ʦʭʣʘʞʜʝʥʠʠ, 
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ʢʦʩʚʝʥʥʦ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʨʘʟʥʳʭ ʨʝʞʠʤʦʚ ʪʝʯʝʥʠʷ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʨʘʙʦʪʘʭ [6, 101]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʠʢʩʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʩʚʦʜʠʣʦʩʴ ʢ 

ʧʦʣʫʯʝʥʠʶ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʝ ʧʣʦʱʘʜʠ ʧʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ, ʦʙʨʘʟʦʚʘʥʥʦʡ ʩʥʷʪʳʤʠ ʟʘ 

ʝʜʠʥʳʡ ʮʠʢʣ ʠʟʤʝʨʝʥʠʷ ʢʨʠʚʳʤʠ ʪʝʯʝʥʠʷ ʧʨʠ ʧʨʷʤʦʤ ʭʦʜʝ, ʦʞʠʜʘʥʠʠ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʠ ʦʙʨʘʪʥʦʤ ʭʦʜʝ ʚ ʨʝʞʠʤʝ Shear Rate Ramp. ʇʣʦʱʘʜʴ ʧʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ, ʦʪʥʝʩʝʥʥʦʡ 

ʢ ʦʙʲʝʤʫ ʧʦʜʚʝʨʛʥʫʪʦʛʦ ʩʜʚʠʛʫ ʦʙʨʘʟʮʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʣʠʯʠʥʫ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, 

ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʥʘ ʨʘʟʨʫʰʝʥʠʝ ʪʠʢʩʦʪʨʦʧʥʦʡ ʩʪʨʫʢʪʫʨʳ [130]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 

ʨʝʞʠʤʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 

+65é20 Áʉ. ɿʘʜʘʚʰʠʩʴ ʘʤʧʣʠʪʫʜʦʡ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ  ʠ ʯʘʩʪʦʪʦʡ ʢʦʣʝʙʘʥʠʡ 

(ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ), ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 10 ʇʘ ʠ 1 ɻʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʘʟʦʚʳʡ ʫʛʦʣ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ . ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʧʦ ʬʦʨʤʫʣʝ (2.5) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʚʷʟʢʦʩʪʠ , ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʦʙʱʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʩʜʚʠʛʫ. ʂʦʤʧʣʝʢʩʥʘʷ ʚʷʟʢʦʩʪʴ  ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʦʞʝʥʘ ʥʘ ʜʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʜʠʥʘʤʠʯʝʩʢʫʶ ʚʷʟʢʦʩʪʴ  (ʚʷʟʢʘʷ ʢʦʤʧʦʥʝʥʪʘ) ʠ ʟʘʧʘʩʝʥʥʫʶ (ʤʥʠʤʫʶ) 

ʚʷʟʢʦʩʪʴ  (ʫʧʨʫʛʘʷ ʢʦʤʧʦʥʝʥʪʘ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ 2.6 ʠ 2.7 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

      (2.5) 

     (2.6) 

     (2.7) 

ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʜʫʣʴ  ʩʚʷʟʘʥ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʚʷʟʢʦʩʪʴʶ  ʯʝʨʝʟ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ 

(ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ) ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 2.8: 

       (2.8) 

ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʜʫʣʴ  ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʚʷʟʢʦʩʪʴʶ  ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ 

ʨʘʟʣʦʞʝʥ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ (ʥʘʢʦʧʣʝʥʠʷ) ʠ ʤʦʜʫʣʴ ʚʷʟʢʦʩʪʠ (ʧʦʪʝʨʴ) 

 ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 2.9 ʠ 2.10: 

       (2.9) 

      (2.10) 
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ɽʩʣʠ ʫʛʦʣ ʩʜʚʠʛʘ ʬʘʟ , ʪʦ  ʠ  ʠ ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʯʠʩʪʦ ʚʷʟʢʠʤ. 

ɽʩʣʠ ʫʛʦʣ ʩʜʚʠʛʘ ʬʘʟ , ʪʦ  ʠ  ʠ ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʯʠʩʪʦ ʫʧʨʫʛʠʤ [130].  

ɼʣʷ ʥʝʣʠʥʝʡʥʦ-ʚʷʟʢʦʧʣʘʩʪʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʧʨʝʜʝʣʴʥʦʛʦ 

(ʩʪʘʪʠʯʝʩʢʦʛʦ) ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ  ʠ ʧʨʝʜʝʣʴʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ . 

ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʦʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʚ ʞʠʜʢʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʤʫ 

ʟʥʘʯʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʞʠʜʢʦʩʪʴ ʥʘʯʠʥʘʝʪ ʪʝʯʝʥʠʝ ʠʟ ʧʦʣʦʞʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ. ʇʨʠ ʤʘʣʳʭ ʥʘʧʨʷʞʝʥʠʷʭ ʩʜʚʠʛʘ () ʚʷʟʢʦʧʣʘʩʪʠʯʥʘʷ ʞʠʜʢʦʩʪʴ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ 

ʪʚʝʨʜʦʝ ʪʝʣʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʝʯʝʥʠʷ. ɺ ʠʥʪʝʨʚʘʣʝ ʥʘʧʨʷʞʝʥʠʡ ʩʜʚʠʛʘ  ʪʝʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʩʦ ʩʪʘʪʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʩʜʚʠʛʘ ʠ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʚʷʟʢʦʩʪʴʶ. ʇʨʠ ʙʦʣʴʰʠʭ ʥʘʧʨʷʞʝʥʠʷʭ 

ʩʜʚʠʛʘ () ʩʪʨʫʢʪʫʨʘ ʚ ʞʠʜʢʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʘʝʪʩʷ, ʪʝʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʤʝʥʴʰʝʡ 

ʚʷʟʢʦʩʪʴʶ ʠ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ  [99, 109, 130]. ʅʘ ʨʠʩʫʥʢʝ 2.13 ʚʳʜʝʣʝʥʳ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʭ 

ʦʙʣʘʩʪʠ: 1 ï ʦʪʩʫʪʩʪʚʠʝ ʪʝʯʝʥʠʷ (ʩʪʨʫʢʪʫʨʘ ʞʠʜʢʦʩʪʠ ʦʩʪʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ); 2 ï ʧʝʨʝʭʦʜʥʘʷ 

ʦʙʣʘʩʪʴ (ʪʝʯʝʥʠʝ ʧʦ ʐʚʝʜʦʚʫ, ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ ʧʦʣʟʫʯʝʩʪʠ) ʠ 3 ï ʩʪʨʫʢʪʫʨʘ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʨʫʰʝʥʘ (ʪʝʯʝʥʠʝ ʧʦ ɹʠʥʛʘʤʫ). ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40 Áʉ ʚʝʣʠʯʠʥʘ ʧʨʝʜʝʣʴʥʦʛʦ (ʩʪʘʪʠʯʝʩʢʦʛʦ) 

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠ ʧʨʝʜʝʣʴʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦʩʪʘʚʣʷʝʪ 2,64 ʇʘ ʠ 5,77 ʇʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [6-8]. 

 

ʈʠʩʫʥʦʢ 2.13 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʝʜʝʣʴʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40 Áʉ 
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ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ (ʩʪʘʪʠʯʝʩʢʦʛʦ) ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʟʘʣʝʞʝʡ D2ef ʠ D2st ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 40,0 ʠ 32,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ (ʨʠʩʫʥʦʢ 2.14). 

 
ʈʠʩʫʥʦʢ 2.14 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʅʘ ʨʠʩʫʥʢʘʭ 2.15 ï 2.18 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʪʝʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʙʝʟʚʦʜʥʳʭ ʥʝʬʪʝʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʟʘʣʝʞʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʣʷ ʥʝʬʪʝʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ 50,0 ʠ 

42,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ. ʉʚʝʨʭʘʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ 

ʩʪʘʥʦʚʷʪʩʷ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʥʠʞʝ 35,0 

ʠ 27,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʥʝʬʪʠ ʟʘʣʝʞʝʡ D2ef ʠ D2st ʩʦʩʪʘʚʣʷʝʪ 32,3 ʠ 

12,4 % ʤʘʩʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 2.15 ï ʂʨʠʚʳʝ ʪʝʯʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef 

 
ʈʠʩʫʥʦʢ 2.16 ï ʂʨʠʚʳʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef 
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ʈʠʩʫʥʦʢ 2.17 ï ʂʨʠʚʳʝ ʪʝʯʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2st 

 
ʈʠʩʫʥʦʢ 2.18 ï ʂʨʠʚʳʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2st 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 2.19, ʚ ʪʘʙʣʠʮʘʭ 2.4 ʠ 2.5. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʝʛʘʟʠʨʦʚʘʥʥʳʭ 

ʙʝʟʚʦʜʥʳʭ ʥʝʬʪʝʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʝʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 

50,0 ʠ 42,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 
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ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʚʷʟʢʦʧʣʘʩʪʠʯʥʫʶ 

ʞʠʜʢʦʩʪʴ ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ [6-8]. 

 
ʈʠʩʫʥʦʢ 2.19 ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʥʝʥʴʶʪʦʥʦʚʩʢʠʤ 

ʧʦʚʝʜʝʥʠʝʤ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35 Áʉ 

 

ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʝʡ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 40,0 ʠ 32,5 Áʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʢʠ 2.20 ʠ 2.21). ʇʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʩʜʚʠʛʘ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʜʚʠʞʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʚ ʥʝʬʪʠ ʯʘʩʪʠʮ ʧʘʨʘʬʠʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʤʝʥʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨ. 
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ʊʘʙʣʠʮʘ 2.4 ï ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ 
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ʊʠʧ ʞʠʜʢʦʩʪʠ 

65,0 0,0030 0,9250 - - - - - - - - - - - 

ʅʴʶʪʦʥʦʚʩʢʘʷ 60,0 0,0038 0,9495 - - - - - - - - - - - 

55,0 0,0050 0,9798 - - - - - - - - - - - 

50,0 0,0082 0,9974 0,0144 0,0081 0,9975 0,0348 0,0067 1,0328 0,9974 0,0001 0,0060 3,7450 0,9944 

ʇʝʨʝʭʦʜ ʦʪ 

ʥʴʶʪʦʥʦʚʩʢʦʡ ʢ 

ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʡ 

47,5 - - 0,1507 0,0118 0,9987 0,0430 0,0124 0,9997 0,9958 0,0025 0,0065 3,8000 0,9955 

ɺʷʟʢʦʧʣʘʩʪʠʯʥʘʷ 

ʩ ʧʨʝʜʝʣʦʤ 

ʪʝʢʫʯʝʩʪʠ 

45,0 - - 0,4403 0,0166 0,9963 0,1395 0,0408 0,8479 0,9992 0,0066 0,0089 3,7413 0,9989 

42,5 - - 1,0532 0,0208 0,9902 0,4044 0,0846 0,7653 0,9976 0,0979 0,0087 3,2300 0,9970 

40,0 - - 1,4217 0,0258 0,9959 1,1436 0,0455 0,9040 0,9971 1,1139 0,0233 1,2564 0,9966 

37,5 - - 2,9661 0,0320 0,9885 3,3337 0,0152 1,1279 0,9904 3,5405 0,0372 0,7290 0,9918 

35,0 - - 10,1680 0,0307 0,9078 10,2259 0,0069 1,2745 0,9125 11,9400 0,0600 0,4016 0,9130 

32,5 - - 22,2000 0,0408 0,4042 22,9100 0,0046 1,3850 0,4121 25,2590 0,0920 0,4080 0,6767 

30,0 - - 49,8340 0,0500 0,8503 51,2561 0,0031 1,4718 0,8502 51,8775 0,0996 0,6370 0,8443 
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2 

ʊʘʙʣʠʮʘ 2.5 ï ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʠ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ
,
 
Á
ʉ

 

ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ 

 ʅʴʶʪʦʥʘ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ 
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ʊʠʧ ʞʠʜʢʦʩʪʠ 

65,0 0,0021 0,8314 - - - - - - - - - - - 

ʅʴʶʪʦʥʦʚʩʢʘʷ 

60,0 0,0027 0,8788 - - - - - - - - - - - 

55,0 0,0033 0,9279 - - - - - - - - - - - 

50,0 0,0050 0,9692 - - - - - - - - - - - 

47,5 0,0064 0,9907 - - - - - - - - - - - 

45,0 0,0085 0,9984 - - - - - - - - - - - 

42,5 0,0109 0,9939 0,1000 0,0104 0,9973 0,0300 0,0183 0,9024 0,9979 0,0020 0,0095 2,4500 0,9980 

ʇʝʨʝʭʦʜ ʦʪ  

ʥʴʶʪʦʥʦʚʩʢʦʡ ʢ 

ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʡ 

40,0 - - 0,1837 0,0123 0,9990 0,1066 0,0166 0,9487 0,9995 0,0248 0,0110 1,9522 0,9995 

ɺʷʟʢʦʧʣʘʩʪʠʯʥʘʷ 

ʩ ʧʨʝʜʝʣʦʤ 

ʪʝʢʫʯʝʩʪʠ 

 

37,5 - - 0,2711 0,0142 0,9991 0,1490 0,0217 0,9286 0,9997 0,0762 0,0127 1,6963 0,9997 

35,0 - - 0,4385 0,0164 0,9972 0,2057 0,0332 0,8811 0,9990 0,0832 0,0129 2,0938 0,9986 

32,5 - - 0,9112 0,0186 0,9970 0,6292 0,0380 0,8807 0,9988 0,5496 0,0159 1,4534 0,9984 

30,0 - - 2,2252 0,0188 0,9893 2,3642 0,0118 1,0790 0,9900 2,4422 0,0210 0,8330 0,9906 

27,5 - - 5,8582 0,0213 0,9549 6,0531 0,0119 1,0993 0,9562 6,7500 0,0381 0,4650 0,9230 

25,0 - - 12,1924 0,0272 0,8112 12,3904 0,01521 1,1032 0,8250 13,6276 0,0652 0,3622 0,8360 

22,5 - - 21,1211 0,0414 0,8274 20,7923 0,0218 1,1309 0,8320 24,3281 0,0990 0,3740 0,8357 

20,0 - - 40,4321 0,0341 0,4705 40,5992 0,0150 1,1479 0,5085 41,3841 0,1410 0,3890 0,6453 
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ʈʠʩʫʥʦʢ 2.20 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 

 
ʈʠʩʫʥʦʢ 2.21 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2st 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʷʟʢʦʩʪʴ ʥʝʬʪʠ ʧʨʠ ʪʝʯʝʥʠʠ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ ʩʜʚʠʛʘ. ʋʚʝʣʠʯʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʥʝʬʪʠ ʧʨʠʚʦʜʠʪ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʯʘʩʪʠʮ 

ʧʘʨʘʬʠʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ 

ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʧʘʨʘʬʠʥʘ ʫʩʠʣʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʩʣʘʙʣʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʭʦʜʫ ʥʴʶʪʦʥʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʚʷʟʢʦʧʣʘʩʪʠʯʥʫʶ 



64 

 

ʞʠʜʢʦʩʪʴ ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ. ʂʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʰʝʩʪʚʫʝʪ çʨʘʩʧʨʷʤʣʝʥʠʝè ʠʭ ʤʦʣʝʢʫʣ. ʇʦʷʚʣʝʥʠʝ ʚ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʝʡ 

ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʳʪʷʥʫʪʳʭ ʤʦʣʝʢʫʣ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʘʟʨʫʰʘʶʱʝʡʩʷ ʠʟ-ʟʘ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ, ʥʦ ʪʫʪ 

ʞʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡʩʷ. ʉʚʷʟʴ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʠʣ ɺʘʥ-ʜʝʨ-

ɺʘʘʣʴʩʘ [38]. 

ɼʘʣʴʥʝʡʰʠʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʥʝʬʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʟʣʠʯʥʳʤ ʨʝʞʠʤʘʤ ʪʝʯʝʥʠʷ, ʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʳ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ [6]. 

ɿʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʯʘʣʫ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ, ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ (ʨʠʩʫʥʦʢ 2.22). ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʢʘʩʘʪʝʣʴʥʳʭ ʢ 

ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʢʦʤʦʤʫ 

ʟʥʘʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ. ɺ 

ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ ʨʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.8) ʜʣʷ ʣʠʥʠʡ ʪʨʝʥʜʘ, ʧʦʩʪʨʦʝʥʥʳʭ ʢ 

ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ 

ʟʘʣʝʞʠ ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 50,6 ʩ
-1
, ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ï 35,52 Áʉ.  

    (2.8) 
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ʈʠʩʫʥʦʢ 2.22 ï ɺʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʚ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 50,6 ʩ
-1

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʝʸ 

ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʩʢʦʨʦʩʪʝʡ 

ʩʜʚʠʛʘ. ɼʣʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʙʝʟʚʦʜʥʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ 

ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ (ʦʪ 0 ʜʦ 300 ʩ
-1
) ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 2,5 Áʉ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʫʩʣʦʚʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʩʜʚʠʛʘ, ʨʘʚʥʘʷ ʜʣʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʝʡ 50,6 ʠ 30,4 ʩ
-1

 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʰʝ ʢʦʪʦʨʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ (ʨʠʩʫʥʢʠ 2.23 ʠ 2.24). 

 
ʈʠʩʫʥʦʢ 2.23 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʦʪ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 

ʊʩʪʨʫʢ.= 35,52 Áʉ 
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ʈʠʩʫʥʦʢ 2.24 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʟʘʣʝʞʠ D2st ʦʪ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʙʣʠʟʢʘ ʧʦ ʩʚʦʝʤʫ 

ʟʥʘʯʝʥʠʶ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʝʸ 

ʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʣʫʙʠʥʳ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ 

ʩʢʚʘʞʠʥʝ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʧʘʨʘʬʠʥʦʙʝʟʦʧʘʩʥʦʛʦ ʨʝʞʠʤʘ ʝʸ ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʧʨʠ 

ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʘ ʦʩʥʦʚʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʪ 

ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʝʸ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ [6-8]. 

ɼʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʟʥʘʯʝʥʠʡ ʜʠʘʤʝʪʨʦʚ ʢʦʣʦʥʥʳ ʅʂʊ ʠ ʪʨʫʙ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʠʩʪʝʤʝ 

ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ, ʚʳʧʦʣʥʝʥ ʧʝʨʝʩʯʝʪ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ ʚ 

ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʧʦ ʬʦʨʤʫʣʝ 2.9 [83]: 

      (2.9) 

ʛʜʝ  ï ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ, ʤ
3
/ʩʫʪ; 

 ï ʩʢʦʨʦʩʪʴ ʩʜʚʠʛʘ, ʩ
-1

; 

R ï ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʫʩ ʢʦʣʦʥʥʳ ʅʂʊ ʠ ʪʨʫʙ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ 

ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ, ʤ. 

ʈʘʩʯʝʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ 

D2ef ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʝʸ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʦʚ ʢʦʣʦʥʥʳ ʅʂʊ 
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ʠ ʪʨʫʙ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʘʭ 2.25 ʠ 2.26. 

 
ʈʠʩʫʥʦʢ 2.25 ï ɺʣʠʷʥʠʝ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʝʸ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʥʳ ʅʂʊ 

 
ʈʠʩʫʥʦʢ 2.26 ï ɺʣʠʷʥʠʝ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʝʸ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʡʬʝʣʴʩʢʦʛʦ 

ʷʨʫʩʘ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ , ʦʪ 

ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʥʳ ʅʂʊ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ (ʫʨʘʚʥʝʥʠʝ 2.10): 

     (2.10) 
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ʛʜʝ  ï ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʥʝʬʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ , 

ʤ
3
/ʩʫʪ; 

 ï ʫʩʣʦʚʥʳʡ ʜʠʘʤʝʪʨ ʢʦʣʦʥʥʳ ʅʂʊ, ʤʤ. 

ʅʘ ʨʠʩʫʥʢʝ 2.27 ʚʳʜʝʣʝʥʘ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʳʭ ʨʘʩʭʦʜʦʚ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʡʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ, ʧʨʠʥʠʤʘʷ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʊʘʢʞʝ ʫʢʘʟʘʥʘ ʥʝʞʝʣʘʪʝʣʴʥʘʷ (ʧʘʨʘʬʠʥʦʦʧʘʩʥʘʷ) ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʳʭ ʨʘʩʭʦʜʦʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʥʝʬʪʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʫʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʳ ʚ ʥʝʬʪʠ [6-8].  

 
ʈʠʩʫʥʦʢ 2.27 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ , ʦʪ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʥʳ ʅʂʊ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʠʢʩʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2.28 ï 2.30. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʘʷ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʘʷ ʥʝʬʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 50,0 ʠ 35,0 Áʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴ ʪʠʢʩʦʪʨʦʧʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʧʨʦʷʚʣʝʥʠʶ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 2.28 ï ʇʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef 

 
ʈʠʩʫʥʦʢ 2.29 ï ʇʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2st 
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ʈʠʩʫʥʦʢ 2.30 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʠʢʩʦʪʨʦʧʠʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʥʝʤʦʥʦʪʦʥʥʦʩʪʠ) ʫ 

ʩʥʷʪʳʭ ʧʨʠ ʧʨʷʤʦʤ ʭʦʜʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 35,0 Áʉ (ʨʠʩʫʥʦʢ 2.31). ʉʣʦʞʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʧʨʦʯʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ (ʩʦʩʪʦʷʥʠʝ çʛʝʣʷè) ʢ 

ʪʝʯʝʥʠʶ ʠʩʩʣʝʜʫʝʤʦʡ ʅɼʉ ʩ ʤʝʥʴʰʝʡ ʚʷʟʢʦʩʪʴʶ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʜʚʠʛʦʚʳʤ (ʧʦʩʣʦʡʥʳʤ) 

ʜʚʠʞʝʥʠʝʤ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʚ ʥʝʬʪʠ ʯʘʩʪʠʮ ʧʘʨʘʬʠʥʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʜʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʠ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ. 

 
ʈʠʩʫʥʦʢ 2.31 ï ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝʤʦʥʦʪʦʥʥʦʩʪʠ ʢʨʠʚʦʡ ʪʝʯʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30 Áʉ 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2.32 ï 2.34 ʠ ʚ ʪʘʙʣʠʮʝ 2.6. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʬʪʠ ʟʘʣʝʞʝʡ D2ef ʠ D2st ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤʠ ʚʷʟʢʦʫʧʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ ʥʠʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ 

(ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʘʢʘʜ. ʇ.ɸ. ʈʝʙʠʥʜʝʨʘ). ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʬʘʟʦʚʦʛʦ ʫʛʣʘ, 

ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʫʣʷ ʠ ʚʷʟʢʦʩʪʠ (ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ) ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʝʡ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ: 

¶ ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʝʚʳʰʘʶʱʠʭ ʪʝʤʧʝʨʘʪʫʨʫ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʯʠʩʪʦ ʚʷʟʢʠʭ 

(ʥʴʶʪʦʥʦʚʩʢʠʭ) ʞʠʜʢʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʫʣʷ ʠ ʚʷʟʢʦʩʪʠ ʦʩʪʘʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʦʜʫʣʝʤ ʧʦʪʝʨʴ ʠ ʚʷʟʢʦʡ 

ʢʦʤʧʦʥʝʥʪʦʡ; 

¶ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ 40,0 ʠ 32,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʫʧʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʫʣʷ ʠ ʚʷʟʢʦʩʪʠ ʜʦ ʟʥʘʯʝʥʠʡ 

ʚʷʟʢʠʭ ʢʦʤʧʦʥʝʥʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʆʙʨʘʟʫʶʱʘʷʩʷ ʚ ʥʝʬʪʠ ʩʪʨʫʢʪʫʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʘʩʪʠʯʥʦ ʚʳʜʝʣʠʚʰʠʭʩʷ ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ, 

ʥʝ ʷʚʣʷʝʪʩʷ ʞʝʩʪʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʘʨʢʘʩʦʤ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʣʝʛʢʦ ʨʘʟʨʫʰʘʝʪʩʷ; 

¶ ʜʘʣʴʥʝʡʰʝʝ ʦʭʣʘʞʜʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʧʨʦʯʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʧʝʨʝʭʦʜʫ 

ʥʝʬʪʠ ʚ ʩʦʩʪʦʷʥʠʝ çʛʝʣʷè (ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʝ ʟʥʘʯʝʥʠʷ). 

ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʥʝʩʚʷʟʘʥʥʦʡ ʞʠʜʢʦʡ ʬʘʟʳ ʚ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʟʫʧʨʦʯʥʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-

ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. ʇʨʦʮʝʩʩʳ ʧʦʚʪʦʨʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʦʢʦʥʯʘʪʝʣʴʥʦʤʫ 

ʧʝʨʝʭʦʜʫ ʠʩʩʣʝʜʫʝʤʦʡ ʅɼʉ ʚ ʪʚʝʨʜʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʈʠʩʫʥʦʢ 2.32 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ 

(ʤʦʜʫʣʝʡ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʦʪʝʨʴ) ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

 
ʈʠʩʫʥʦʢ 2.33 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ 

(ʤʦʜʫʣʝʡ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʦʪʝʨʴ) ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 



73 

 

 
ʈʠʩʫʥʦʢ 2.34 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʚʷʟʢʦʩʪʠ ʠ ʝʸ ʩʦʩʪʘʚʣʷʶʱʠʭ 

(ʫʧʨʫʛʦʡ ʠ ʚʷʟʢʦʡ ʢʦʤʧʦʥʝʥʪ) ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʊʘʙʣʠʮʘ 2.6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ (ʧʨʠ 

ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ 1 ɻʮ) 
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 ʉʦʩʪʘʚʣʷʶʱʠʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʚʷʟʢʦʩʪʠ 
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ʉʦʩʪʘʚʣʷʶʱʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ 

ʌ
ʘ
ʟ
ʦ
ʚ
ʳ
ʡ
 
ʫ
ʛ
ʦ
ʣ
,
 
Á

 

ʋʧʨʫʛʘʷ 

ʢʦʤʧʦʥʝʥʪʘ, 

ʤʇʘĿʩ 

ɺʷʟʢʘʷ 

ʢʦʤʧʦʥʝʥʪʘ, 

ʤʇʘĿʩ 

ʄʦʜʫʣʴ 

ʥʘʢʦʧʣʝʥʠ,̫ 

ʇʘ 

ʄʦʜʫʣʴ 

ʧʦʪʝʨʴ, 

ʇʘ 

65,0 21,5505 0,9568 21,5293 0,1354 0,0060 0,1353 87,46 

60,0 22,0404 1,0420 22,0158 0,1385 0,0065 0,1383 87,29 

55,0 22,7222 1,0570 22,6976 0,1425 0,0066 0,1423 87,33 

50,0 24,5802 1,0505 24,5577 0,1544 0,0066 0,1543 87,55 

47,5 26,5512 1,0471 26,5305 0,1668 0,0066 0,1667 87,74 

45,0 29,2721 1,0401 29,2536 0,1839 0,0065 0,1838 87,96 

42,5 33,8034 1,3851 33,7750 0,2123 0,0087 0,2121 87,65 

40,0 43,4039 1,5501 43,3762 0,2727 0,0097 0,2725 87,95 

37,5 68,0615 2,2604 68,0240 0,4276 0,0142 0,4274 88,10 

35,0 234,4787 17,0299 233,8594 1,4730 0,1070 1,4691 85,84 

32,5 18795,55 12760,9143 13799,7016 118,0705 80,1619 86,6874 47,24 

30,0 1984400,0 1971744,1639 223759,4960 12465,64 12386,14 1405,6165 6,47 

2.3 ɺʳʚʦʜʳ ʧʦ ʚʪʦʨʦʡ ʛʣʘʚʝ 

1. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʘ ʚ 

ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤʘʭ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʦʪ 20 ʜʦ 40 % ʤʘʩʩ.) 

ʚʠʟʫʘʣʴʥʳʤ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

¶ ʩ ʨʦʩʪʦʤ ʜʘʚʣʝʥʠʷ (ʦʪ 0,1 ʜʦ 13,6 ʄʇʘ) ʚ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ 

ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʬʘʟʦʚʦʤʫ ʧʝʨʝʭʦʜʫ ʧʘʨʘʬʠʥʘ ʚ ʥʝʡ; 



74 

 

¶ ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ 

ʦʭʣʘʞʜʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʝʣʴʥʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʩʠʩʪʝʤʝ; 

¶ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʬʠʥʩʦʜʝʨʞʘʱʠʭ ʩʠʩʪʝʤ ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ. 

2. ʇʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʥʝʬʪʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ 

ʦʩʦʙʦ ʣʝʛʢʠʤ, ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʤ, ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʤ ʠ ʩʤʦʣʠʩʪʳʤ. ʆʩʥʦʚʥʳʤʠ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʷʚʣʷʶʪʩʷ ʧʘʨʘʬʠʥʦʚʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʝʡ 

ʩʦʩʪʘʚʣʷʝʪ 32,3 ʠ 12,4 % ʤʘʩʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʦʚ ʪʚʝʨʜʳʭ ʧʘʨʘʬʠʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʭ ʩʦʩʪʘʚʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ 

ʉ20 ʜʦ ʉ38. ʅʝʬʪʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʥʠʤʦʜʘʣʴʥʳʤ ʤʦʣʝʢʫʣʷʨʥʦ-

ʤʘʩʩʦʚʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥ-ʘʣʢʘʥʦʚ ʩ ʤʘʢʩʠʤʫʤʘʤʠ, ʧʨʠʭʦʜʷʱʠʤʠʩʷ ʥʘ ʉ27 ï ʉ29 (ʜʣʷ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ) ʠ ʉ28 ï ʉ29 (ʜʣʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ). 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ 

ʙʝʟʚʦʜʥʳʭ ʥʝʬʪʝʡ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʘʣʝʞʝʡ D2ef ʠ D2st ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʚʳʷʚʠʪʴ ʦʙʣʘʩʪʴ ʪʝʤʧʝʨʘʪʫʨ, ʚ ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʫʝʤʳʝ ʅɼʉ ʧʨʦʷʚʣʷʶʪ ʩʚʝʨʭʘʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʥʝʬʪʝʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʚʳʰʝ 50,0 ʠ 42,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ. ʆʜʥʘʢʦ ʧʨʠ 

ʧʦʩʪʝʧʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʥʠʞʝ 35,0 ʠ 27,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʷʚʣʝʥʠʝ 

ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ. ʅʘʣʠʯʠʝ ʭʘʨʘʢʪʝʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ (ʥʝʤʦʥʦʪʦʥʥʦʩʪʠ) ʫ ʩʥʷʪʳʭ ʧʨʠ ʧʨʷʤʦʤ ʭʦʜʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʦʞʥʦʤ ʧʝʨʝʭʦʜʝ ʦʪ ʧʨʦʯʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ (ʩʦʩʪʦʷʥʠʝ çʛʝʣʷè) ʢ 

ʪʝʯʝʥʠʶ ʠʩʩʣʝʜʫʝʤʦʡ ʅɼʉ ʩ ʤʝʥʴʰʝʡ ʚʷʟʢʦʩʪʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʜʚʠʛʦʚʳʤ (ʧʦʩʣʦʡʥʳʤ) 

ʜʚʠʞʝʥʠʝʤ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʚ ʥʝʬʪʠ ʯʘʩʪʠʮ ʧʘʨʘʬʠʥʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʜʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʠ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ. 

4. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʨʝʞʠʤʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 50,0 ʠ 42,5 Áʉ ʠ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ 



75 

 

ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʚʷʟʢʦʧʣʘʩʪʠʯʥʫʶ ʞʠʜʢʦʩʪʴ ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ. 

5. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʝʸ 

ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʩʢʦʨʦʩʪʝʡ 

ʩʜʚʠʛʘ. ɼʣʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʙʝʟʚʦʜʥʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ 

ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ (ʦʪ 0 ʜʦ 300 ʩ
-1

) ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 2,5 Áʉ. ɺ ʫʢʘʟʘʥʥʦʡ ʦʙʣʘʩʪʠ ʫʩʣʦʚʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʩʜʚʠʛʘ, ʨʘʚʥʘʷ ʜʣʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʝʡ 50,6 ʠ 30,4 ʩ
-1

 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʰʝ ʢʦʪʦʨʦʡ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʈʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʛʦ 

ʨʘʩʭʦʜʘ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ, ʦʪ ʜʠʘʤʝʪʨʘ 

ʢʦʣʦʥʥʳ ʅʂʊ ʠ ʪʨʫʙ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʚʥʫʪʨʠʧʨʦʤʳʩʣʦʚʦʛʦ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ, 

ʩ ʫʢʘʟʘʥʠʝʤ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʠ ʥʝʞʝʣʘʪʝʣʴʥʦʡ (ʧʘʨʘʬʠʥʦʦʧʘʩʥʦʡ) ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʳʭ 

ʨʘʩʭʦʜʦʚ ʥʝʬʪʠ. 

6. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʘʷ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʘʷ ʥʝʬʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 

50,0 ʠ 35,0 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴ ʪʠʢʩʦʪʨʦʧʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʙʣʘʜʘʷ ʪʝʤ ʩʘʤʳʤ 

ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʧʨʦʷʚʣʝʥʠʶ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ. 

7. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ ʥʝʬʪʠ ʟʘʣʝʞʝʡ D2ef ʠ D2st ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤʠ 

ʚʷʟʢʦʫʧʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ 

ʧʘʨʘʬʠʥʘ ʚ ʥʠʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. 

8. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʦʩʥʦʚʘʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʨʝʰʝʥʠʶ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʯʝʪʦʤ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʧʨʠ ʚʳʙʦʨʝ 

ʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʝʛʦ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʩ ʫʯʝʪʦʤ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʦʧʨʘʚʢʠ, 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʛʣʫʙʠʥʳ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʘ ʚ ʩʢʚʘʞʠʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʜʘʯʠ ʥʘʩʦʩʘ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʣʫʯʝʥʳ ʜʣʷ ʜʝʛʘʟʠʨʦʚʘʥʥʦʡ ʙʝʟʚʦʜʥʦʡ ʥʝʬʪʠ. ʉ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʙ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʝʝ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʩʜʚʠʛʘ. 
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ɻʃɸɺɸ 3 ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʆɹʈɸɿʆɺɸʅʀʗ 

ʆʈɻɸʅʀʏɽʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʇɸʈɸʌʀʅʆɺʆɻʆ ʊʀʇɸ ɺ 

ʉʂɺɸɾʀʅɸʍ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʛʨʫʞʥʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ ʕʎʅ, ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ 

ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʜʦʙʳʯʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʠʠ Schlumberger ï PIPESIM [150]. 

ʀʟʤʝʥʝʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʢʘʟʳʚʘʶʪ 

ʩʫʝɦʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʮʝʥʢʦʡ ʚʣʠʷʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ ʥʘ 

ʫʩʣʦʚʠʷ ʠ ʭʘʨʘʢʪʝʨ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʦʚ ʚ ʪʚʝʨʜʫʶ ʬʘʟʫ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʛʣʫʙʠʥʫ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʘʨʘʬʠʥʦʚʦʛʦ ʪʠʧʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ [148]. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʜʦʙʳʯʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ 

D2ef ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ 

ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʠ ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

3.1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʥʘ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʪʚʝʨʜʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʯʘʩʪʠʮ ʚ ʥʝʡ 

ʈʘʙʦʪʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ PIPESIM ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʠ ʨʘʩʯʝʪʝ ʤʦʜʝʣʠ 

ʪʝʯʝʥʠʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʤʥʦʛʦʬʘʟʥʦʛʦ ʧʦʪʦʢʘ ʦʪ ʧʣʘʩʪʘ ʜʦ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ 

ʧʦʜʛʦʪʦʚʢʠ. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʤʦʜʝʣʠ ʜʚʫʭ- ʠ ʪʨʝʭʬʘʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʬʣʶʠʜʘ. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʷ Multiflash Wax ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʘ ʠ ʧʦʚʝʜʝʥʠʷ ʞʠʜʢʦʡ ʬʘʟʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ [9, 135]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʦʜʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [58] 

ʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ Multiflash Waʭ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʣʘʚʣʝʥʠʷ ʧʘʨʘʬʠʥʘ ʦʪ ʯʠʩʣʘ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ, ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʠʜ ʥ-

ʘʣʢʘʥʦʚ. ɺʳʩʦʢʘʷ ʩʭʦʜʠʤʦʩʪʴ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 3.1, ʧʦʟʚʦʣʷʝʪ ʩ 

ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ Multiflash Waʭ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʩ 

ʪʦʯʥʳʤ ʦʧʠʩʘʥʠʝʤ ʝʸ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʝʸ ʦʩʥʦʚʝ ʧʨʦʚʝʩʪʠ 

ʥʝʦʙʭʦʜʠʤʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ. 



77 

 

 
ʈʠʩʫʥʦʢ 3.1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʧʘʨʘʬʠʥʦʚ ʠ ʮʝʨʝʟʠʥʦʚ ʦʪ ʯʠʩʣʘ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ 

ʇʦ ʠʟʚʝʩʪʥʦʤʫ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

(ʪʘʙʣʠʮʘ 3.1) ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ Multiflash Wax ʧʦʩʪʨʦʝʥʳ ʜʠʘʛʨʘʤʤʳ ʬʘʟʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ D2ef ʠ D2st ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʊʘʙʣʠʮʘ 3.1 ï ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʟʘʣʝʞʝʡ D2ef ʠ D2st [9, 135] 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ɿʥʘʯʝʥʠʝ 

ɿʘʣʝʞʴ D2ef ɿʘʣʝʞʴ D2st 

ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ, % ʤʦʣʴʥ. 

ʄʝʪʘʥ 24,44 9,77 

ʕʪʘʥ 8,71 3,19 

ʇʨʦʧʘʥ 10,30 3,01 

ʀʟʦʙʫʪʘʥ 1,52 2,38 

ʅ-ʙʫʪʘʥ 6,70 1,05 

ʀʟʦʧʝʥʪʘʥ 2,23 0,71 

ʅ-ʧʝʥʪʘʥ 4,26 0,51 

ɻʝʢʩʘʥ 6,60 0,64 

ɻʝʧʪʘʥ 6,12 17,32 

ʆʢʪʘʥ 7,43 25,80 

ʉ9+ 20,53 35,23 

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ 0,13 0,10 

ɸʟʦʪ 1,03 0,29 

ɻʝʣʠʡ 0,01 - 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ, ʛ/ʤʦʣʴ 147,97 232,60 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʘʟʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʣʷ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʥʘʯʘʣʴʥʘʷ ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 62,0 Áʉ, ʘ ʧʣʘʩʪʦʚʦʝ 

ʜʘʚʣʝʥʠʝ ï 29,1 ʄʇʘ. 

ʇʘʨʘʬʠʥʳ ʎʝʨʝʟʠʥʳ 
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ʅʘ ʧʦʩʪʨʦʝʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʬʘʟʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʟʘʣʝʞʠ D2ef (ʨʠʩʫʥʦʢ 3.2) ʩʣʝʚʘ ʦʪ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʉ ʠ ʚʳʰʝ ʣʠʥʠʠ ʠʩʧʘʨʝʥʠʷ (ʦʙʣʘʩʪʴ 1) 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʘʭʦʜʷʪʩʷ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʩʧʨʘʚʘ ʠ ʥʠʞʝ ʣʠʥʠʠ ʢʦʥʜʝʥʩʘʮʠʠ 

(ʦʙʣʘʩʪʴ 2) ï ʚ ʛʘʟʦʦʙʨʘʟʥʦʤ. ɺʥʫʪʨʠ ʜʚʫʭʬʘʟʥʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʣʠʥʠʷʤʠ ʥʘʯʘʣʘ 

ʢʦʥʜʝʥʩʘʮʠʠ ʠ ʥʘʯʘʣʘ ʠʩʧʘʨʝʥʠʷ (ʦʙʣʘʩʪʴ 3) ʤʦʛʫʪ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʚʤʝʩʪʝ ʥʝʬʪʴ ʠ ʛʘʟ. ʇʨʠ 

ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʣʠʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʚ 

ʪʨʝʭʬʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʦʙʣʘʩʪʴ 4), ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʱʝʡ ʪʚʝʨʜʫʶ ʬʘʟʫ ï ʧʘʨʘʬʠʥ. 

ɺʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: WAX ï ʣʠʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʘ; V/L ï ʣʠʥʠʠ 

ʠʩʧʘʨʝʥʠʷ ʠ ʥʘʩʳʱʝʥʠʷ, ʨʘʟʜʝʣʝʥʥʳʝ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʦʡ ʉ. 

 
ʈʠʩʫʥʦʢ 3.2 ï ɼʠʘʛʨʘʤʤʘ ʬʘʟʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʟʘʣʝʞʠ D2ef 

ɿʘʜʘʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʯʝʨʝʟ ʤʦʣʴʥʳʝ ʜʦʣʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʦʚ ʚ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʝ ʣʠʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʱʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʘʚʣʝʥʠʷʭ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ï 58,15 ʉ̄. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʫʣʷ Multiflash Wax ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʧʘʨʘʬʠʥʘ 

ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʥʝʬʪʠ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʝʸ ʧʘʨʘʬʠʥʦʤ (ʨʠʩʫʥʦʢ 3.3) ʄʘʩʩʦʚʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʤʦʥʦʪʦʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0 ʉ̄ ʩʦʩʪʘʚʣʷʝʪ 28,53 % ʤʘʩʩ. ʉʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 

ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʡʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʘʨʘʬʠʥʘ ʧʦ ʟʘʣʝʞʠ D2ef, ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 25,3 ʜʦ 

37,9 % ʤʘʩʩ. [9, 135]. 

ʃʠʥʠʷ ʢʦʥʜʝʥʩʘʮʠʠ 

ʃʠʥʠʷ ʠʩʧʘʨʝʥʠʷ 
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ʈʠʩʫʥʦʢ 3.3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʧʘʨʘʬʠʥʘ ʚ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʧʨʦʮʝʩʩʘ ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ ʥʝʬʪʠ ʥʘ ʩʥʠʞʝʥʠʝ 

ʨʘʩʪʚʦʨʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʣʝʛʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʘ. ʅʘ ʨʠʩʫʥʢʝ 3.4 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʤʦʣʴʥʦʡ ʜʦʣʠ ʛʝʧʪʘʥʘ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʠ ʜʠʥʘʤʠʢʠ ʝʛʦ ʧʝʨʝʭʦʜʘ ʚ 

ʪʚʝʨʜʫʶ ʬʘʟʫ. ʕʪʦʪ ʫʛʣʝʚʦʜʦʨʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʝʪʘʥʦʚʦʛʦ ʨʷʜʘ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. ʀʩʭʦʜʥʘʷ ʤʦʣʴʥʘʷ ʜʦʣʷ ʛʝʧʪʘʥʘ ʚ 

ʥʝʬʪʠ ʩʦʩʪʘʚʣʷʝʪ 6,12 %. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʠʟʤʝʥʝʥʠʝ ʤʦʣʴʥʦʡ ʜʦʣʠ ʛʝʧʪʘʥʘ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʰʘʛʦʤ 2 %. 

 
ʈʠʩʫʥʦʢ 3.4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʠ ʝʛʦ 

ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪ ʤʦʣʴʥʦʡ ʜʦʣʠ ʛʝʧʪʘʥʘ 
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ʇʦʣʫʯʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʛʝʧʪʘʥʘ ʚ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʝʸ ʨʘʩʪʚʦʨʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʝʤ ʩʘʤʳʤ 

ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʘ (ʪʘʙʣʠʮʘ 3.2). 

ʊʘʙʣʠʮʘ 3.2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʠ ʝʛʦ 

ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪ ʤʦʣʴʥʦʡ ʜʦʣʠ ʛʝʧʪʘʥʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ 
ʄʦʣʴʥʘʷ ʜʦʣʷ ʛʝʧʪʘʥʘ ʚ ʥʝʬʪʠ, % 

0 2 4 6,12 8 10 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ 

ʧʘʨʘʬʠʥʦʤ, Áʉ 
59,04 58,74 58,45 58,15 57,90 57,63 

ʉʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʦʚ ʚ ʥʝʬʪʠ 

ʧʨʠ 0 Áʉ, % ʤʘʩʩ. 
34,29 32,28 30,40 28,53 26,98 25,41 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʤʦʣʴʥʦʡ ʜʦʣʠ ʛʝʧʪʘʥʘ ʚ ʥʝʬʪʠ ʦʪ 0 ʜʦ 10 % ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ 

ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʩʥʠʟʠʣʘʩʴ ʥʘ 1,41 Áʉ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʦʚ, ʚʳʜʝʣʠʚʰʠʭʩʷ ʠʟ ʥʝʬʪʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 0 Áʉ ï ʥʘ 8,88 % ʤʘʩʩ. ʉʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʦʚ, 

ʩʚʟ̫ʘʥʥʳʭ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚʣʠʷʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝʬʪʠ ʥʘ ʧʨʦʮʝʩʩʳ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ ʥʝʡ. 

ʈʝʟʫʣʴʪʘʪ r ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ ʥʘ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʘʨʘʬʠʥʠʩʪʳʭ ʧʣʘʩʪʦʚʳʭ ʥʝʬʪʝʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʬʪʠ ʤʝʪʘʥʘ, ʵʪʘʥʘ ʠ ʧʨʦʧʘʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʝʜʝʣʴʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ. ʇʨʠ ʵʪʦʤ ʙʫʪʘʥ ʠ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ 

ʷʚʣʷʶʪʩʷ ʣʫʯʰʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʟʘʤʝʪʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ [72, 88]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʪʚʦʨʝʥʥʳʡ ʚ ʥʝʬʪʠ ʛʘʟ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʦʡ ʚ ʥʝʬʪʠ ʪʚʝʨʜʦʡ ʬʘʟʦʡ ʠ ʚʣʠʷʝʪ ʥʘ ʘʥʦʤʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʥʝʬʪʠ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʞʠʜʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ 

ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʠ ʝʛʦ 

ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʴ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʤʝʩʠ (ʨʠʩʫʥʢʠ 3.5 ʠ 

3.6). 
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ʈʠʩʫʥʦʢ 3.5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʴ ʢʦʤʧʦʥʝʥʪʦʚ 

 
ʈʠʩʫʥʦʢ 3.6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʴ ʢʦʤʧʦʥʝʥʪʦʚ 
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ʅʘ ʦʙʦʠʭ ʨʠʩʫʥʢʘʭ ʛʨʘʬʠʢʠ ʩʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʨʘʤʝʪʨʘʤ 

ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ (ʤʝʪʘʥʘ, ʵʪʘʥʘ ʠ ʧʨʦʧʘʥʘ) ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʧʝʨʝʭʦʜʫ ʧʘʨʘʬʠʥʘ 

ʚ ʪʚʝʨʜʫʶ ʬʘʟʫ. ʆʩʪʘʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʪ ʙʫʪʘʥʘ ʜʦ ʥʦʥʘʥʘ, ʥʘʦʙʦʨʦʪ, 

ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʨʘʩʪʚʦʨʠʪʝʣʠ, ʟʘʤʝʜʣʷʷ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʘ. ʈʦʩʪ ʯʠʩʣʘ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ ʜʦ ʦʢʪʘʥʘ (ʉ8) ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʘʨʘʬʠʥʦʚ. ɹʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʣʷ ʥʦʥʘʥʘ (ʉ9) ʠ ʦʢʪʘʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʨʝʟʢʦʤ ʟʘʤʝʜʣʝʥʠʠ ʨʦʩʪʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ 

(ʨʠʩʫʥʦʢ 3.6). ʀʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ (ʨʠʩʫʥʦʢ 3.7). ʉ 

ʨʦʩʪʦʤ ʯʠʩʣʘ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʩʚʳʰʝ ʉ8 ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʪʫʭʘʥʠʝ ʚʣʠʷʥʠʷ ʠ ʩʣʠʷʥʠʷ ʛʨʘʬʠʢʦʚ 

ʚ ʦʜʠʥ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʟʥʘʯʝʥʠʷ, 

ʥʘ ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʩʤʝʩʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʦʪʩʣʝʜʠʪʴ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ, ʥʦ ʝʱʸ ʠ ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ. ʅʘ ʨʠʩʫʥʢʘʭ 3.7 ʠ 3.8 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʝʥʷʶʪʩʷ ʵʪʠ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʛʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʨʷʜʘ ʘʣʢʘʥʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘ 1 ʤʦʣʴ [9, 135].  

 

ʈʠʩʫʥʦʢ 3.7 ï ɺʣʠʷʥʠʝ ʘʣʢʘʥʦʚ ʤʝʪʘʥʦʚʦʛʦ 

ʨʷʜʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3.8 ï ɺʣʠʷʥʠʝ ʘʣʢʘʥʦʚ ʤʝʪʘʥʦʚʦʛʦ 

ʨʷʜʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʧʘʨʘʬʠʥʦʚ ʚ ʥʝʬʪʠ 
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʧʘʨʘʬʠʥʘ ʚ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʴʶ ʟʘʣʝʞʠ D2ef 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩʫʥʦʢ 3.9). ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ 

ʧʘʨʘʬʠʥʦʤ ʜʣʷ ʟʘʣʝʞʝʡ D2ef ʠ D2st ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 58,15 ʠ 44,21 Áʉ, ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ ï 28,53 ʠ 12,08 % ʤʘʩʩ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʝʬʪʠ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʸ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ. 

 
ʈʠʩʫʥʦʢ 3.9 ï ʉʨʘʚʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʷʭ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

3.2 ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʘʨʘʬʠʥʦʚʦʛʦ ʪʠʧʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʧʦʛʨʫʞʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʤʦʜʝʣʠʨʦʚʘʥʥʘʷ ʛʠʧʦʪʝʪʠʯʝʩʢʘʷ ʩʢʚʘʞʠʥʘ ʩ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʫʩʣʦʚʠʡ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʪʘʙʣʠʮʘ 3.3). ʇʣʘʩʪʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʫʢʘʟʘʥʥʦʡ ʟʘʣʝʞʠ ʩʦʩʪʘʚʣʷʝʪ 62 Áʉ, ʘ ʪʝʢʫʱʝʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ï 19,6 ʄʇʘ. 
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ʊʘʙʣʠʮʘ 3.3 ï ʇʘʨʘʤʝʪʨʳ ʩʢʚʘʞʠʥʳ 

ɼʝʙʠʪ ʩʢʚʘʞʠʥʳ ʧʦ ʞʠʜʢʦʩʪʠ ʧʨʠ ʩʪ. ʫʩʣ., ʤ
3
/ʩʫʪ 85,0 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʤ
3
/ʩʫʪĿʄʇʘ 15,0 

ɻʘʟʦʚʳʡ ʬʘʢʪʦʨ, ʤ
3
/ʤ

3 
72,0 

ɼʘʚʣʝʥʠʝ ʥʘ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ, ʄʇʘ 1,8 

ɼʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ, ʄʇʘ 8,8 

ɻʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ, ʤ 3000,0 

ɻʣʫʙʠʥʘ ʠʥʪʝʨʚʘʣʘ ʧʝʨʬʦʨʘʮʠʠ, ʤ 2925,0 

ɻʣʫʙʠʥʘ ʩʧʫʩʢʘ ʥʘʩʦʩʘ, ʤ 2400,0 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʢʚʘʞʠʥʳ, ʛʨʘʜ 2,0 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ, ʤ 0,144 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʅʂʊ, ʤ 0,062 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʣʦʷ, Áʉ 4,0 

ɻʣʫʙʠʥʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʣʦʷ, ʤ 30,0 

ʇʦʜʙʦʨ ʥʘʩʦʩʘ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʢʚʘʞʠʥ ʚ ʚʠʜʝ 

ʫʟʣʦʚʦʛʦ ʘʥʘʣʠʟʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʩʠʩʪʝʤʫ çʧʣʘʩʪ-ʩʢʚʘʞʠʥʘ-ʥʘʩʦʩè ʥʘ ʢʦʤʧʦʥʝʥʪʳ, 

ʩʦʝʜʠʥʝʥʥʳʝ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ, ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʣʘʩʪʘ, ʨʘʙʦʪʫ ʣʠʬʪʘ ʠ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ. ʇʦʚʝʜʝʥʠʝ ʩʢʚʘʞʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʥʝʨʛʠʝʡ ʧʣʘʩʪʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʠʪʦʢʘ ʬʣʶʠʜʘ ʢ ʩʢʚʘʞʠʥʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʣʶʠʜʘ 

ʧʦʜʥʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʠʚʦʡ ʧʨʠʪʦʢʘ (ʠʥʜʠʢʘʪʦʨʥʦʡ ʢʨʠʚʦʡ) ʠ ʢʨʠʚʦʡ 

ʦʪʪʦʢʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʙʦʯʝʡ ʪʦʯʢʦʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ [139]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʪʦʢʘ ʬʣʶʠʜʘ ʢ ʟʘʙʦʶ ʩʢʚʘʞʠʥʳ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʨʘʩʭʦʜ ʧʣʘʩʪʘ ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʥʝʛʦ ʜʝʧʨʝʩʩʠʠ, ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʟʘʜʘʥʠʷ ʠʥʜʝʢʩʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʢʠ ɺʦʛʝʣʷ. ɺ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʫʟʣʦʚʘʷ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘʧʨʦʪʠʚ 

ʠʥʪʝʨʚʘʣʘ ʧʝʨʬʦʨʘʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʥʘʯʘʣʴʥʦʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʩʥʠʟʠʣʦʩʴ ʜʦ 

19,6 ʄʇʘ. ʇʨʠʤʝʥʝʥʠʝ ʫʟʣʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʣʘʩʪʦʚʦʡ ʵʥʝʨʛʠʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʜʲʝʤʘ ʬʣʶʠʜʘ ʜʦ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ ï ʬʦʥʪʘʥʠʨʦʚʘʥʠʝ ʥʝʚʦʟʤʦʞʥʦ (ʢʨʘʩʥʘʷ 

ʣʠʥʠʷ, ʨʠʩʫʥʦʢ 3.10). 
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ʈʠʩʫʥʦʢ 3.10 ï ʉʦʚʤʝʱʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʧʣʘʩʪ-ʩʢʚʘʞʠʥʘ ʙʝʟ ʥʘʩʦʩʘ ʠ ʩ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʢʚʘʞʠʥʳ ʜʦʩʪʘʪʦʯʥʦʡ ʵʥʝʨʛʠʝʡ ʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ 

ʜʝʙʠʪʘ (85 ʤ
3
/ʩʫʪ) ʚʳʧʦʣʥʝʥ ʧʦʜʙʦʨ ʋʕʎʅ ʤʘʨʢʠ ESP TD600. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʢʚʘʞʠʥʳ ʩ 

ʨʘʙʦʪʘʶʱʠʤ ʥʘʩʦʩʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʝʣʝʥʦʡ ʣʠʥʠʝʡ ʥʘ ʨʠʩʫʥʢʝ 3.10. ɺʳʙʦʨ ʥʘʩʦʩʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʦʙʰʠʨʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʣʷ 

ʧʦʜʦʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʥʘʩʦʩʘ 65 %, ʩ ʫʯʝʪʦʤ ʧʦʪʝʨ ɹʥʘʧʦʨʘ ʤʝʞʜʫ ʩʪʫʧʝʥʷʤʠ, ʧʦʧʨʘʚʢʠ ʥʘ 

ʚʷʟʢʦʩʪ ɹʠ ʵʬʬʝʢʪʳ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʡ ʩʝʧʘʨʘʮʠʠ [62, 134]. 

ʌʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ: ʟʥʘʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʠ ʝʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʢʦʨʨʝʢʪʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʘʨʘʬʠʥʘ, ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʧʦʪʦʢʘ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʧʘʨʘʬʠʥʘ. ʅʝ ʪʦʣʴʢʦ ʩʚʦʡʩʪʚʘ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʥʦ ʪʘʢʞʝ ʠ ʠʭ ʬʘʟʦʚʳʝ ʩʦʩʪʦʷʥʠʷ ʟʘʚʠʩʷʪ ʦʪ 

ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʫʣʷ PVT ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʥʝʬʪʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʩʤʝʩʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʚʥʦʚʝʩʠʷ, ʵʥʪʘʣʴʧʠʠ ʠ ʢʦʨʨʝʣʷʮʠʠ 

ʩʚʦʡʩʪʚ. 

ɺʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ ʤʦʜʫʣʝ Multiflash Wax ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ waxes. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʚʷʟʢʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʤʦʜʝʣʠ Pedersen, K. [150]. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʫʯʠʪʳʚʘʝʪ ʪʦʯʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʚʷʟʢʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʵʪʘʣʦʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ï 

ʤʝʪʘʥʘ. ʄʦʜʝʣʴ ʧʨʠʤʝʥʠʤʘ ʢʘʢ ʢ ʛʘʟʦʚʦʡ, ʪʘʢ ʠ ʢ ʞʠʜʢʦʡ ʬʘʟʘʤ. 



86 

 

ʄʦʜʝʣʴ CLS, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʝʪʦʜʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ Chung-Lee-Starling, ʷʚʣʷʝʪʩʷ 

ʧʨʦʛʥʦʟʥʦʡ ʤʦʜʝʣʴʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʛʘʟʦʚʦʡ ʠ ʞʠʜʢʦʡ ʩʤʝʩʠ. ʕʪʦ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʪʘʢʠʭ 

ʩʚʦʡʩʪʚ, ʢʘʢ ʢʨʠʪʠʯʝʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʦʙʲʝʤ ʜʣʷ ʥʝʧʦʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʣʷ ʧʦʣʷʨʥʳʭ ʠ 

ʩʚʷʟʘʥʥʳʭ ʞʠʜʢʦʩʪʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʠʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʠ ʧʘʨʘʤʝʪʨʘ 

ʘʩʩʦʮʠʘʮʠʠ. 

ʄʦʜʝʣʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ MCS (Macleod-Sugden) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ ʩʠʩʪʝʤʳ ʧʘʨ-ʞʠʜʢʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʤʝʩʠ. ɺ ʨʝʘʣʠʟʘʮʠʠ Multiflash ʧʘʨʦʚʘʷ ʬʘʟʘ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ [150]. 

ʇʦ ʠʟʚʝʩʪʥʦʤʫ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ 

Multiflash Wax ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʬʘʟʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʥʝʬʪʠ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʝ ʣʠʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ï 58,15 Áʉ. ʉʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ 

ʚ ʥʝʬʪʠ, ʚʳʜʝʣʠʚʰʝʛʦʩʷ ʚ ʪʚʝʨʜʫʶ ʬʘʟʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0 Áʉ, ʩʦʩʪʘʚʣʷʝʪ 28,53 % ʤʘʩʩ. ʉʣʝʚʘ 

ʦʪ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ (ʉ) ʠ ʚʳʰʝ ʣʠʥʠʠ ʠʩʧʘʨʝʥʠʷ (ʦʙʣʘʩʪʴ I) ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʩʧʨʘʚʘ ʠ ʥʠʞʝ ʣʠʥʠʠ ʢʦʥʜʝʥʩʘʮʠʠ (ʦʙʣʘʩʪʴ II) ï ʚ ʛʘʟʦʦʙʨʘʟʥʦʤ. ɺʥʫʪʨʠ 

ʜʚʫʭʬʘʟʥʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʣʠʥʠʷʤʠ ʥʘʯʘʣʘ ʢʦʥʜʝʥʩʘʮʠʠ ʠ ʥʘʯʘʣʘ ʠʩʧʘʨʝʥʠʷ (ʦʙʣʘʩʪʴ III) 

ʤʦʛʫʪ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʚʤʝʩʪʝ ʥʝʬʪʴ ʠ ʛʘʟ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʣʠʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʘʨʘʬʠʥʦʚ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪ ʚ ʪʨʝʭʬʘʟʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʦʙʣʘʩʪʴ IV), ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʱʝʡ 

ʪʚʝʨʜʫʶ ʬʘʟʫ ï ʧʘʨʘʬʠʥ (ʨʠʩʫʥʦʢ 3.11). 

 
ʈʠʩʫʥʦʢ 3.11 ï ɼʠʘʛʨʘʤʤʘ ʬʘʟʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʟʘʣʝʞʠ D2ef, 

ʧʦʩʪʨʦʝʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ Multiflash Wax 
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ʊʘʢʞʝ ʥʘ ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʡ PT ï ʧʨʦʬʠʣʴ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʬʣʶʠʜʘ ʦʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʜʦ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ. ʅʘʯʘʣʦ ʨʘʩʯʝʪʘ ʤʦʜʝʣʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʯʢʝ 1, ʦʧʠʩʳʚʘʶʱʝʡ ʧʣʘʩʪʦʚʳʝ ʫʩʣʦʚʠʷ. ʊʦʯʢʠ 2 ʠ 3 ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʧʨʠʝʤʝ ʠ ʚʳʢʠʜʝ ʕʎʅ ʠ ʦʧʠʩʳʚʘʶʪ ʨʦʩʪ ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʘʩʦʩʝ. ʇʨʠ ʧʦʜʲʝʤʝ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʝʨʚʦʦʯʝʨʝʜʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʪʦʢʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ 

(ʪʦʯʢʘ 4), ʜʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʜʦ ʜʘʚʣʝʥʠʷ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ (ʪʦʯʢʘ 5), 

ʯʪʦ ʠʥʠʮʠʠʨʫʝʪ ʧʦʪʝʨʶ ʣʝʛʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʨʘʢʮʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʦʙʨʘʟʦʚʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ 5 ʠ 6 (ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ) 

ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ 3-ʭ ʬʘʟʥʦʡ ʩʠʩʪʝʤʳ (ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʩʤʝʩʠ ʩ ʚʳʜʝʣʠʚʰʠʤʩʷ 

ʧʘʨʘʬʠʥʦʤ) [62, 134]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚ ʩʢʚʘʞʠʥʝ 

ʅʘ ʨʠʩʫʥʢʝ 3.12 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʪʝʨʤʦʛʨʘʤʤʳ ʩ ʧʨʦʬʠʣʷʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ ʬʦʨʤʫʣʘʤ (3.1-3.3) ʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʤʥʦʛʦʬʘʟʥʦʛʦ ʪʝʯʝʥʠʷ 

LedaFlow PM [133]. 

 
ʈʠʩʫʥʦʢ 3.12 ï ʆʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʝ 

ʃʷʧʢʦʚʘ ʇ.ɼ. ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ 3.1 [74]: 
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        (3.1) 

ʛʜʝ  ï ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʂ; 

 ï ʛʣʫʙʠʥʘ ʩʢʚʘʞʠʥʳ, ʤ; 

 ï ʪʝʢʫʱʘʷ ʛʣʫʙʠʥʘ, ʦʪʩʯʠʪʳʚʘʝʤʘʷ ʦʪ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ, ʤ; 

 ï ʩʨʝʜʥʠʡ ʛʝʦʪʝʨʤʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ ʚ ʩʢʚʘʞʠʥʝ, ʂ/ʤ; 

 ï ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʩʢʚʘʞʠʥʳ ʦʪ ʚʝʨʪʠʢʘʣʠ, ʛʨʘʜʫʩ; 

 ï ʜʝʙʠʪ ʞʠʜʢʦʩʪʠ, ʧʨʠʚʝʜʸʥʥʳʡ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʤ
3
/ʩ; 

 ï ʜʠʘʤʝʪʨ ʧʦʜʲʸʤʥʠʢʘ, ʤ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦ ʤʝʪʦʜʠʢʝ 

ʄʠʱʝʥʢʦ ʀ.ʊ. ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ 3.2 ʠ 3.3 [82]: 

- ʜʣʷ ʢʦʣʦʥʥʳ ʅʂʊ 

,    (3.2) 

- ʜʣʷ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥ r

,    (3.3) 

ʛʜʝ  ï ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʉ̄; 

 ï ʛʣʫʙʠʥʘ, ʦʪʩʯʠʪʳʚʘʝʤʘʷ ʦʪ ʟʘʙʦʷ, ʤ; 

 ï ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥʳ, ɼʞ/ʢʛẗÁʉ; 

 ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʢʦʣʦʥʥʳ ʅʂʊ, ʤ; 

 ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ, ʤ; 

 ï ʤʘʩʩʦʚʳʡ ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ, ʪ/ʩʫʪ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʤʝʭʘʥʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʪʝʯʝʥʠʷ LedaFlow PM 

ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʚʩʝʭ ʫʛʣʦʚ ʥʘʢʣʦʥʘ, ʜʠʘʤʝʪʨʦʚ ʪʨʫʙ ʠ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʠ. ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 

ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʚʠʜʘ ʢʦʨʨʝʣʷʮʠʡ: ʜʚʫʭʬʘʟʥʘʷ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʘʟʦʞʠʜʢʦʩʪʥʳʡ ʧʦʪʦʢ, ʘ 

ʪʨʝʭʬʘʟʥʘʷ ʤʦʜʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʦʧʫʪʥʦ-ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʳ. ɺ ʵʪʦʡ 

ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʣʷ ʛʘʟʦʚʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʞʬʘʟʥʦʛʦ ʤʘʩʩʦʧʝʨʝʥʦʩʘ [150]. 
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ʇʨʦʬʠʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ 

ʧʦ ʛʣʫʙʠʥʝ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʂʦʫʪʠʥʴʦ ʚ ʤʦʜʫʣʝ 

Multiflash Wax, ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʩ ʧʨʦʬʠʣʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʧʨʝʜʝʣʠʪʴ ʛʣʫʙʠʥʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʬʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʩʢʚʘʞʠʥʝ (ʪʘʙʣʠʮʘ 3.4). ʄʦʜʝʣʴ ʂʦʫʪʠʥʴʦ ï ʵʪʦ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʦʥʮʝʧʮʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʚʝʨʜʦʡ 

ʬʘʟʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ (ʤʦʜʝʣʴ UNIQUAC) 

ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʬʘʟʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ [143, 144]. 

ʊʘʙʣʠʮʘ 3.4 ï ʆʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʊʥʘʩ., ʉ̄ ʅ ɸʉʇʆ, ʤ 

ʇʦ ʬʘʢʪʠʯʝʩʢʦʡ ʪʝʨʤʦʛʨʘʤʤʝ 56,16 1915 

ʇʦ ʤʝʪʦʜʠʢʝ ʃʷʧʢʦʚʘ ʇ.ɼ. 56,09 1860 

ʇʦ ʤʝʪʦʜʠʢʝ ʄʠʱʝʥʢʦ ʀ.ʊ. 56,11 1880 

ʇʦ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ LedaFlow PM 56,18 1950 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʪʝʨʤʦʛʨʘʤʤʳ ʩ ʧʨʦʬʠʣʷʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ʃʷʧʢʦʚʘ ʇ.ɼ., ʄʠʱʝʥʢʦ ʀ.ʊ. ʠ 

ʧʦʩʪʨʦʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ LedaFlow PM ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʡ ʥʘʠʙʦʣʴʰʘʷ ʩʭʦʜʠʤʦʩʪʴ ʩ ʧʨʦʤʳʩʣʦʚʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʛʣʫʙʠʥʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚʳʰʝ ʛʣʫʙʠʥʳ ʩʧʫʩʢʘ ʕʎʅ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʝʣʠ 

ʤʥʦʛʦʬʘʟʥʦʛʦ ʪʝʯʝʥʠʷ LedaFlow PM ʠ ʤʝʪʦʜʠʢʠ ʄʠʱʝʥʢʦ ʀ.ʊ. [62, 134, 135, 136]. 

3.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʛʣʫʙʠʥʫ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʦʚʦʛʦ ʪʠʧʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʤʠ ʥʘʩʦʩʘʤʠ 

3.3.1 ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ 

ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʦʡ ʥʝʬʪʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ, ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ ʧʦ ʩʪʚʦʣʫ 

ʩʢʚʘʞʠʥ r[58]. ʅʘ ʨʠʩʫʥʢʝ 3.13 ʧʨʠʚʦʜʠʪʩʷ ʩʦʚʤʝʩʪʥʳʡ ʧʨʦʬʠʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʠ ʜʘʚʣʝʥʠʷ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʘʛʨʘʤʤʝ ʬʘʟʦʚʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩʫʥʦʢ 3.11). 
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ʈʠʩʫʥʦʢ 3.13 ï ʇʨʦʬʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ 

ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ 

ʋʤʝʥʴʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʨʠ ʝʸ ʜʚʠʞʝʥʠʠ ʢ ʟʘʙʦʶ 

ʩʢʚʘʞʠʥʳ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʷʚʣʝʥʠʝʤ ʜʨʦʩʩʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʝʧʨʝʩʩʠʠ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʩʦʩʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʝʟʢʠʤ ʨʦʩʪʦʤ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʝ. ʅʘ ʫʯʘʩʪʢʘʭ ʦʪ 

ʠʥʪʝʨʚʘʣʘ ʧʝʨʬʦʨʘʮʠʠ ʜʦ ʧʨʠʝʤʘ ʥʘʩʦʩʘ (2925-2400 ʤ) ʠ ʦʪ ʚʳʢʠʜʘ ʠʟ ʥʘʩʦʩʘ ʜʦ ʪʦʯʢʠ 

ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ (2400-1000 ʤ) ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʨʠ ʫʤʝʥʴʰʘʶʱʝʤʩʷ ʜʘʚʣʝʥʠʠ ʚ ʩʠʩʪʝʤʝ. ʅʘʯʠʥʘʷ ʩ 

ʛʣʫʙʠʥʳ 1000 ʤʝʪʨʦʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʪʝʥʩʠʚʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ ʥʝʬʪʠ ʠ, ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, 

ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʩʪʚʦʨʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʬʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʘʨʘʬʠʥʘʤ, ʘ ʪʘʢʞʝ ʧʦ 

ʧʨʠʯʠʥʝ ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʥʝʬʪʷʥʦʛʦ ʧʦʪʦʢʘ [62, 134]. 

3.3.2 ɺʣʠʷʥʠʝ ʚʝʣʠʯʠʥʳ ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʛʣʫʙʠʥʫ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ 

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ɸʉʇʆ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʛʘʟʘ ʤʝʪʦʜʦʤ ʰʪʫʮʠʨʦʚʘʥʠʷ 

(ʫʚʝʣʠʯʝʥʠʝʤ ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ) [29]. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʢʨʘʱʝʥʠʠ 

ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʩʢʚʘʞʠʥ ʚ ʧʨʦʩʪʦʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʦʩʪʦʤ ʠʭ ʜʝʙʠʪʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ ʥʘ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʛʣʫʙʠʥʳ ʥʘʯʘʣʘ 

ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ ʚʚʝʨʭ ʧʦ ʩʪʚʦʣʫ (ʨʠʩʫʥʦʢ 3.14). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʚʝʣʠʯʝʥʠʝ ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚ ʢʦʣʦʥʥʝ ʅʂʊ, ʝʩʣʠ 

ʠʥʪʝʨʚʘʣ ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚʳʰʝ ʪʦʯʢʠ ʥʘʯʘʣʘ ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 3.14 ï ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʴʝʚʳʭ ʜʘʚʣʝʥʠʡ 

ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʡ, ʢʦʛʜʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʩʪʚʦʣʝ 

ʩʢʚʘʞʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʨʘʥʴʰʝ ʥʘʯʘʣʘ ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ ʥʝʬʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʝ ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ (ʨʠʩʫʥʦʢ 3.15). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʘ ʦʙʣʘʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʰʪʫʮʠʨʦʚʘʥʠʷ ʢʘʢ ʩʧʦʩʦʙʘ ʙʦʨʴʙʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ɸʉʇʆ. 

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠʥʩʪʨʫʤʝʥʪ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʣʷ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʤʦʜʝʣʠ. ʅʫʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʤʦʜʝʣʠ, ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ [62, 134]. 

 
ʈʠʩʫʥʦʢ 3.15 ï ɺʣʠʷʥʠʝ ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʛʣʫʙʠʥʫ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ 
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3.3.3 ɺʣʠʷʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʕʎʅ ʥʘ ʛʣʫʙʠʥʫ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʘʨʘʬʠʥʠʟʘʮʠʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ. ʋʩʢʦʨʝʥʠʝ 

ʥʝʬʪʷʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ, 

ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʧʦʪʦʢʘ, ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ [29, 51, 110]. 

ʅʘ ʨʠʩʫʥʢʝ 3.16 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚ ʩʢʚʘʞʠʥʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʕʎʅ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʤʦʞʥʦ ʚʣʠʷʪʴ 

ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʩʪʫʧʝʥʝʡ ʚ ʥʘʩʦʩʝ ʠ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʥʳ ʅʂʊ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʥʘʧʦʨʥʦ-ʨʘʩʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ [62, 134]. 

 
ʈʠʩʫʥʦʢ 3.16 ï ɺʣʠʷʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʕʎʅ ʥʘ ʛʣʫʙʠʥʫ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ 

3.4 ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ-

ʨʘʟʜʝʣʴʥʦʡ ʜʦʙʳʯʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʟʘʣʝʞʝʡ 

ʅʝʬʪʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ D2ef (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʵʡʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ) ʠ D2st 

(ʩʪʘʨʦʦʩʢʦʣʴʩʢʘʷ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʘʷ ʟʘʣʝʞʴ ï ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʨʘʟʨʘʙʦʪʢʠ) ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʘʨʘʬʠʥʘ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʅɼʉ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ ʧʦ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ, ʪʘʢ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʣʠʯʠʝ ʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʜʦʙʳʯʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʘʨʘʬʠʥʘ ʠ ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 
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ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʫʥʢʮʠʠ Blend Fluid (ʩʤʝʰʝʥʠʝ ʬʣʶʠʜʘ) ʚ ʤʦʜʫʣʝ Multiflash Wax, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦ ʠʟʚʝʩʪʥʦʤʫ 

ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʠʩʭʦʜʥʳʭ ʥʝʬʪʝʡ ʦʧʨʝʜʝʣʠʪʴ ʬʘʟʦʚʦʝ ʧʦʚʝʜʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʢʦʤʧʦʥʝʥʪʦʚ [150]. ʅʘ ʨʠʩʫʥʢʘʭ 3.17 ʠ 3.18 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʘʛʨʘʤʤʳ ʬʘʟʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʟʘʣʝʞʝʡ D2ef, D2st ʠ 

ʠʭ ʩʤʝʩʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʠʭ 

ʧʘʨʘʬʠʥʦʤ.  

 
ʈʠʩʫʥʦʢ 3.17 ï ʌʘʟʦʚʦʝ ʨʘʚʥʦʚʝʩʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʟʘʣʝʞʝʡ D2ef ʠ D2st 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ 

 
ʈʠʩʫʥʦʢ 3.18 ï ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʧʘʨʘʬʠʥʦʤ ʧʨʠ ʝʸ 

ʩʤʝʰʝʥʠʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦʣʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʚ ʩʤʝʩʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʩʤʝʩʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʝʸ ʥʘʩʳʱʝʥʠʷ ʧʘʨʘʬʠʥʦʤ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʛʣʫʙʠʥʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ (ʪʘʙʣʠʮʘ 3.5). 

ʊʘʙʣʠʮʘ 3.5 ï ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʩʳʱʝʥʠʷ ʠʭ ʧʘʨʘʬʠʥʦʤ 

ʅʝʬʪʷʥʘʷ ʜʠʩʧʝʨʩʥʘʷ ʩʠʩʪʝʤʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ 

ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʨʠ 

ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, ʉ̄ 

ʄʘʩʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʘʨʘʬʠʥʘ, % ʤʘʩʩ. 

ʅʝʬʪʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʡʬʝʣʴʩʢʦʛʦ 

ʷʨʫʩʘ (ʟʘʣʝʞʴ D2ef) 
58,15 28,53 

ʉʤʝʩʴ 75/25 55,42 25,58 

ʉʤʝʩʴ 50/50 52,57 21,00 

ʉʤʝʩʴ 25/75 48,92 17,51 

ʉʤʝʩʴ 10/90 45,54 14,59 

ʉʪʘʨʦʦʩʢʦʣʴʩʢʘʷ ʥʝʬʪʴ (ʟʘʣʝʞʴ D2st) 44,21 12,08 

3.5 ɺʳʚʦʜʳ ʧʦ ʪʨʝʪʴʝʡ ʛʣʘʚʝ 

1. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʫʩʣʦʚʠʷ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʤʝʪʘʥʘ, ʵʪʘʥʘ ʠ ʧʨʦʧʘʥʘ ʚ ʥʝʬʪʠ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʧʝʨʝʭʦʜʫ ʧʘʨʘʬʠʥʦʚ ʚ ʪʚʝʨʜʫʶ 

ʬʘʟʫ. ʆʩʪʘʣʴʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʪ ʙʫʪʘʥʘ ʜʦ ʥʦʥʘʥʘ, ʥʘʦʙʦʨʦʪ, ʚʳʩʪʫʧʘʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʟʘʤʝʜʣʷʷ ʧʨʦʮʝʩʩ ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʯʝʤ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ ʫʩʠʣʠʚʘʝʪʩʷ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʫ. 

2. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʭʦʜʠʤʦʩʪʴ ʬʘʢʪʠʯʝʩʢʦʡ ʪʝʨʤʦʛʨʘʤʤʳ ʩ ʨʘʩʯʝʪʥʳʤʠ ʧʨʦʬʠʣʷʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ ʧʦ ʤʝʪʦʜʠʢʘʤ ʃʷʧʢʦʚʘ ʇ.ɼ. ʠ ʄʠʱʝʥʢʦ ʀ.ʊ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʤʝʪʦʜʠʢ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʧʨʦʤʳʩʣʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ. 

ʆʜʥʘʢʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʡ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʝ ʢ ʬʘʢʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ ʛʣʫʙʠʥʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʦʚʦʛʦ ʪʠʧʘ ʧʦʣʫʯʝʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʥʦʛʦʬʘʟʥʦʛʦ ʪʝʯʝʥʠʷ LedaFlow PM. 

3. ʆʧʨʝʜʝʣʝʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʦ ʩʪʚʦʣʫ ʩʢʚʘʞʠʥʳ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʷʨʢʦ 

ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʝʧʨʝʩʩʠʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʣʘʩʪ ʠ ʫʚʝʣʠʯʝʥʠʠ 

ʜʘʚʣʝʥʠʷ ʚ ʕʎʅ. ʇʨʠ ʨʘʟʛʘʟʠʨʦʚʘʥʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʧʦʚʳʰʘʝʪʩʷ 

ʧʦ ʧʨʠʯʠʥʝ ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ. 
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4. ɺʳʷʚʣʝʥʘ ʦʙʣʘʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʰʪʫʮʠʨʦʚʘʥʠʷ (ʫʚʝʣʠʯʝʥʠʝ 

ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ) ʢʘʢ ʩʧʦʩʦʙʘ ʙʦʨʴʙʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ɸʉʇʆ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʚ ʩʢʚʘʞʠʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʨʘʟʛʘʟʠʨʦʚʘʥʠʷ. ɺ ʠʥʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʝ 

ʫʩʪʴʝʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʧʘʨʘʬʠʥʦʤ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʨʘʥʥʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ. 

5. ɺrʧʦʣʥʝʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʕʎʅ ʥʘ ʛʣʫʙʠʥʫ 

ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʚ ʩʢʚʘʞʠʥʝ. ʅʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ, ʧʦʚʣʠʷʪʴ ʥʘ ʨʦʩʪ ʩʢʦʨʦʩʪʠ 

ʧʦʪʦʢʘ ʤʦʞʥʦ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʥʳ ʅʂʊ ʠ ʜʦʙʘʚʣʝʥʠʝʤ ʯʠʩʣʘ 

ʩʪʫʧʝʥʝʡ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʦʨʥʦ-ʨʘʩʭʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ. 

6. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦʣʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ D2ef ʚ ʩʤʝʩʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʘ ʚ ʩʤʝʩʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʝʸ ʥʘʩʳʱʝʥʠʷ 

ʧʘʨʘʬʠʥʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʜʦʙʳʯʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʠʟ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ D2ef ʠ 

D2st ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʦʚʦʛʦ 

ʪʠʧʘ. 
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ɻʃɸɺɸ 4 ʂʆʄʇʃɽʂʉʅɸʗ ʊɽʍʅʆʃʆɻʀʗ ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ 

ʆɹʈɸɿʆɺɸʅʀʗ ɸʉʌɸʃʔʊʆʉʄʆʃʆʇɸʈɸʌʀʅʆɺʓʍ ʆʊʃʆɾɽʅʀʁ 

ʇʈʀ ɼʆɹʓʏɽ ɺʓʉʆʂʆʇɸʈɸʌʀʅʀʉʊʆʁ ʅɽʌʊʀ ʀɿ 

ʄʅʆɻʆʇʃɸʉʊʆɺʓʍ ɿɸʃɽɾɽʁ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʛʨʫʞʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʕʎʅ, ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʝʡ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʦ 

ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʫʪʝʤ ʟʘʢʘʯʢʠ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ. ʆʜʥʘʢʦ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʢʘʟʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʠʭ ʘʥʦʤʘʣʴʥʳʭ ʥʝʬʪʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʢʨʘʡʥʝ ʥʠʟʢʦʡ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʦʨʴʙʳ ʩ ɸʉʇʆ ʩ ʫʯʝʪʦʤ 

ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ, 

ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʡ ʧʦʜʘʯʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʥʘ ʧʨʠʝʤ ʥʠʞʥʝʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʜʦʙʳʯʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʡɻʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ, ʠ 

ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ. 

4.1 ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʧʨʠ ʝʸ 

ʩʤʝʰʝʥʠʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

4.1.1 ɻʨʫʧʧʦʚʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠ ʠʭ 

ʩʤʝʩʝʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧʦʚʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʫʩʪʴʝʚʳʭ ʙʝʟʚʦʜʥʳʭ ʧʨʦʙ ʥʝʬʪʝʡ, 

ʦʪʦʙʨʘʥʥʳʭ ʩ ʨʷʜʘ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ ʥʘ 

ʂʳʨʪʘʝʣʴʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 11851-85 (ʤʝʪʦʜ ɸ) [32]. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʫʧʧʦʚʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 4.1. 
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ʊʘʙʣʠʮʘ 4.1 ï ɻʨʫʧʧʦʚʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ [98] 

ʅʝʬʪʷʥʘʷ ʜʠʩʧʝʨʩʥʘʷ ʩʠʩʪʝʤʘ 

ʉʦʜʝʨʞʘʥʠʝ, % ʤʘʩʩ. 

ɸʩʬʘʣʴʪʝʥʳ 
ʉʤʦʣʳ 

ʩʠʣʠʢʘʛʝʣʝʚʳʝ 
ʇʘʨʘʬʠʥʳ 

ʅʝʬʪʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʡʬʝʣʴʩʢʦʛʦ 

ʷʨʫʩʘ (ʟʘʣʝʞʴ D2ef) 
0,68 4,72 32,29 

ʉʤʝʩʴ 75 ʥʘ 25 0,72 5,18 25,34 

ʉʤʝʩʴ 50 ʥʘ 50 0,81 5,38 20,60 

ʉʤʝʩʴ 25 ʥʘ 75 0,88 5,49 17,43 

ʉʤʝʩʴ 10 ʥʘ 90 0,98 5,85 14,36 

ʉʪʘʨʦʦʩʢʦʣʴʩʢʘʷ ʥʝʬʪʴ (ʟʘʣʝʞʴ D2st) 1,15 6,12 12,42 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʩʤʝʩʠ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʩʭʦʜʥʦʡ ʥʝʬʪʴʶ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʡʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ (ʟʘʣʝʞʴ D2ef). ʉʦʜʝʨʞʘʥʠʝ ʩʤʦʣ ʠ 

ʘʩʬʘʣʴʪʝʥʦʚ ʧʨʠ ʩʤʝʰʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

4.1.2 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʷʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤʘʭ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʦʚ ʪʚʝʨʜʳʭ ʧʘʨʘʬʠʥʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ, 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ GCMS-QP2010 Ultra ʧʦ 

ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 2.2.2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ 

ʥʝʬʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ ʦʪ ʉ20 ʜʦ ʉ38, ʧʨʠ ʵʪʦʤ ʥʘ ʜʦʣʶ ʠʟʦʘʣʢʘʥʦʚ ʚ ʩʦʩʪʘʚʝ ʪʚʝʨʜʳʭ ʧʘʨʘʬʠʥʦʚ ʧʨʠʭʦʜʠʪʩʷ 

6,24 ʠ 7,90 % ʦʪʥ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ 

ʩʤʝʩʠ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʧʘʨʘʬʠʥʦʚʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʩʤʝʩʝʡ: ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʘʣʢʘʥʦʚ ʠ 

ʥ-ʘʣʢʘʥʦʚ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ13 ʜʦ ʉ29 ʩʥʠʞʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʥ-ʘʣʢʘʥʦʚ ʩ ʯʠʩʣʦʤ 

ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ30 ʜʦ ʉ38(39) ʚʦʟʨʘʩʪʘʝʪ (ʪʘʙʣʠʮʘ 4.2). 

ʊʘʙʣʠʮʘ 4.2 ï ʉʦʩʪʘʚ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ 

ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ 

ʅʝʬʪʷʥʘʷ ʜʠʩʧʝʨʩʥʘʷ ʩʠʩʪʝʤʘ 

ʉʦʜʝʨʞʘʥʠʝ, % ʦʪʥ. 

    

 

ʀʟʦʘʣʢʘʥʳ 

ʅʝʬʪʴ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʡʬʝʣʴʩʢʦʛʦ 

ʷʨʫʩʘ (ʟʘʣʝʞʴ D2ef) 
2,68 61,18 28,24 7,90 

ʉʤʝʩʴ 50 ʥʘ 50 3,88 55,68 31,13 9,31 

ʉʤʝʩʴ 25 ʥʘ 75 3,79 54,24 33,57 8,40 

ʉʤʝʩʴ 10 ʥʘ 90 2,21 50,51 38,54 8,74 

ʉʪʘʨʦʦʩʢʦʣʴʩʢʘʷ ʥʝʬʪʴ (ʟʘʣʝʞʴ D2st) 2,21 49,30 42,25 6,24 
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ʅʝʬʪʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʥʠʤʦʜʘʣʴʥʳʤ ʤʦʣʝʢʫʣʷʨʥʦ-

ʤʘʩʩʦʚʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥ-ʘʣʢʘʥʦʚ ʩ ʤʘʢʩʠʤʫʤʘʤʠ, ʧʨʠʭʦʜʷʱʠʤʠʩʷ ʥʘ ʉ27 ï ʉ29 (ʜʣʷ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef) ʠ ʉ28 ï ʉ29 (ʜʣʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2st) (ʨʠʩʫʥʦʢ 4.1). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 50 ʜʦ 90 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥ-ʘʣʢʘʥʦʚ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ20 ʜʦ ʉ35. 

 
ʈʠʩʫʥʦʢ 4.1 ï ʄʦʣʝʢʫʣʷʨʥʦ-ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥ-ʘʣʢʘʥʦʚ ʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʷʭ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʷʭ 

4.1.3 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʧʨʠ ʝʸ ʩʤʝʰʝʥʠʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʩʪʳʚʘʥʠʷ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʧʨʠ ʝʸ ʩʤʝʰʝʥʠʠ ʩʦ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ (ʟʘʣʝʞʴ D2st) ʚ ʩʣʝʜʫʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʷʭ 75/25, 50/50, 25/75 ʠ 10/90 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.2. 

 
ʈʠʩʫʥʦʢ 4.2 ï ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʧʨʠ 

ʝʸ ʩʤʝʰʝʥʠʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ [98] 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʷʥʳʭ 

ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. ʷʚʣʷʝʪʩʷ 

ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʫʥʢʮʠʝʡ. ʊʘʢ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʩʤʝʩʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 50 

ʠ 75 % ʤʘʩʩ. ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ ʩʥʠʞʘʝʪʩʷ ʥʘ 4,0 ʠ 6,0 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

4.1.4 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ 

ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ 

ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ D2st 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʤʝʪʦʜʫ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè (Cold finger test) ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ɼʘʥʥrʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʥʝʬʪʠ ʛʨʘʜʠʝʥʪʘ 

ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʦʭʣʘʞʜʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʝʨʞʥʷ ʠ ʧʨʦʙʦʡ ʥʝʬʪʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʘʩʩʳ ʚʳʢʨʠʩʪʘʣʣʠʟʦʚʘʚʰʝʛʦʩʷ ʧʘʨʘʬʠʥʘ (ʦʪʣʦʞʝʥʠʡ) ʥʘ 

ʩʪʝʨʞʥʝ [29, 78]. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʤʝʪʦʜʦʤ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.3. 

 

ʈʠʩʫʥʦʢ 4.3 ï ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʤʝʪʦʜʦʤ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʧʦʣʫʯʝʥʠʠ 

ʙʝʟʚʦʜʥʳʭ ʩʤʝʩʝʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ D2st ʚ 

ʩʣʝʜʫʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʷʭ 75/25, 50/50, 25/75 ʠ 10/90 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʣʝʝ ʠʩʩʣʝʜʫʝʤʳʝ ʅɼʉ 

ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʟʘʣʠʚʘʣʠʩʴ ʚ ʛʝʨʤʝʪʠʯʥʳʝ ʷʯʝʡʢʠ ʰʝʩʪʠʤʝʩʪʥʦʡ ʫʩʪʘʥʦʚʢʠ 

çʭʦʣʦʜʥʳʡ ʩʪʝʨʞʝʥʴè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ F5 Technologie GmbH) ʠ ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 

30 ʤʠʥ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ ʪʝʨʤʦʩʪʘʪʝ (ʚʦʜʷʥʦʡ ʙʘʥʝ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
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+59,0 Áʉ. ʇʦʩʪʦʷʥʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʧʨʦʙ ʠʩʭʦʜʥʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ ʚ ʛʝʨʤʝʪʠʯʥʳʭ 

ʩʦʩʫʜʘʭ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʧʫʪʝʤ ʚʨʘʱʝʥʠʷ ʷʢʦʨʷ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 350 ʦʙ/ʤʠʥ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʛʨʘʜʠʝʥʪʘ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʪʝʨʞʥʷ ʠ ʦʙʲʝʤʦʤ ʥʝʬʪʠ ʩʦʩʪʘʚʣʷʣʘ 60 ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʷʥʦʡ ʙʘʥʠ ʠ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʩʪʳʚʘʥʠʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʜʚʠʛʦʤ ʥʘ 5,0 Áʉ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʩʦʩʪʘʚʠʣʠ +59,0 ʠ +29,0 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʫʨʘʚʥʝʥʠʷ 4.1 ʠ 4.2): 

    (4.1) 

    (4.2) 

ʛʜʝ  ï ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʷʥʦʡ ʙʘʥʠ, Áʉ; 

 ï ʪʝʤʧʝʨʘʪʫʨʘ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè, Áʉ; 

 ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ ʧʨʦʙʳ ʥʝʬʪʠ, Áʉ.  

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʧʳʪʘ çʭʦʣʦʜʥʳʝ ʩʪʝʨʞʥʠè ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʷʯʝʝʢ ʠ ʜʘʶʪ ʩʚʦʙʦʜʥʦʡ 

ʥʝʬʪʠ ʩʪʝʯʴ. ɿʘʪʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʭʣʘʜʘʛʝʥʪʘ ʚʦ ʚʥʝʰʥʝʤ ʮʠʨʢʫʣʷʮʠʦʥʥʦʤ ʪʝʨʤʦʩʪʘʪʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ +30é40 ÁC ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʝʛʦ ʮʠʨʢʫʣʷʮʠʠ ʯʝʨʝʟ ʩʪʝʨʞʥʠ. ʄʘʩʩʘ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʢʘʞʜʦʤ ʩʪʝʨʞʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʟʥʠʮʝ ʤʘʩʩ ʩʪʝʢʣʷʥʥʳʭ 

ʩʪʘʢʘʥʦʚ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʤʘʩʩ ʧʫʩʪʳʭ ʩʪʘʢʘʥʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʤʝʰʝʥʠʷ (, %) ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 4.3: 

     (4.3) 

ʛʜʝ  ï ʤʘʩʩʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʘ ʩʪʝʨʞʥʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʠʩʭʦʜʥʦʡ (ʭʦʣʦʩʪʦʡ) 

ʧʨʦʙʳ, ʛ; 

 ï ʤʘʩʩʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʘ ʩʪʝʨʞʥʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʩʤʝʩʝʡ ʠʩʩʣʝʜʫʝʤʳʭ 

ʥʝʬʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ D2st ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ 75/25, 50/50, 25/75 ʠ 10/90 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.3. 
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ʊʘʙʣʠʮʘ 4.3 ï ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʤʝʰʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ 

ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʤʝʪʦʜʫ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè [92] 

ʆʙʨʘʟʝʮ 
ʄʘʩʩʘ ʦʪʣʦʞʝʥʠʡ 

ʥʘ ʩʪʝʨʞʥʝ, ʛ 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ʉʨʝʜʥʷʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, % 

ɺʝʨʭʥʝʵʡʬʝʣʴʩʢʘʷ 

ʥʝʬʪʴ (ʟʘʣʝʞʴ D2ef) 
2,4750 - ʍʦʣʦʩʪʘʷ 

ʉʪʘʨʦʦʩʢʦʣʴʩʢʘʷ 

ʥʝʬʪʴ (ʟʘʣʝʞʴ D2st) 
0,2941 - - 

ʉʤʝʩʴ 75/25 
1,7094 30,93 

29,10 
1,8004 27,26 

ʉʤʝʩʴ 50/50 
1,5349 37,98 

37,86 
1,5409 37,74 

ʉʤʝʩʴ 25/75 
0,8638 65,10 

64,98 
0,8698 64,86 

ʉʤʝʩʴ 10/90 
0,3903 84,23 

84,11 
0,3963 83,99 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 

90 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ çʭʦʣʦʜʥʦʤ ʩʪʝʨʞʥʝè. 

4.1.5 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʧʨʠ ʝʸ ʩʤʝʰʝʥʠʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʧʨʠ ʝʸ ʩʤʝʰʝʥʠʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʨʦʪʘʮʠʦʥʥʦʡ ʚʠʩʢʦʟʠʤʝʪʨʠʠ ʧʦ 

ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 2.2.3. 

ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ (ʩʪʘʪʠʯʝʩʢʦʛʦ) ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʟʘʣʝʞʝʡ D2ef ʠ D2st ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 40,0 ʠ 32,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ (ʨʠʩʫʥʦʢ 4.4). ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʤʝʩʠ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 50 ʜʦ 75 % ʤʘʩʩ. ʪʝʤʧʝʨʘʪʫʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʯʘʣʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʥʠʞʘʝʪʩʷ ʥʘ 

5,0 Áʉ, ʘ ʧʨʝʜʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʜʚʠʛʘ ʩʤʝʩʠ ï ʜʦ 10 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʴʶ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ [98]. 
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ʈʠʩʫʥʦʢ 4.4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ D2ef 

ʧʨʠ ʝʝ ʩʤʝʰʝʥʠʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ D2st ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʪʝʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʩʤʝʩʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʧʨʠ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.5 ï 4.10. ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚʦ 

ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʥʝʬʪʝʡ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ 50,0 ʠ 42,5 Áʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ. ʉʚʝʨʭʘʥʦʤʘʣʠʠ ʚʷʟʢʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ 

ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʥʠʞʝ 35,0 ʠ 27,5 Áʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʩʤʝʩʠ 75 % ʤʘʩʩ. 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʝʨʝʭʦʜʫ ʠʩʩʣʝʜʫʝʤʦʡ ʅɼʉ ʦʪ 

ʥʴʶʪʦʥʦʚʩʢʦʛʦ ʢ ʥʝʥʴʶʪʦʥʦʚʩʢʦʤʫ ʧʦʚʝʜʝʥʠʶ, ʩʥʠʞʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 5,0 Áʉ, ʘ ʧʨʦʷʚʣʝʥʠʝ 

ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ 

ʥʠʞʝ 30,0 Áʉ. 



103 

 

 
ʈʠʩʫʥʦʢ 4.5 ï ʂʨʠʚʳʝ ʪʝʯʝʥʠʷ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 75 ʥʘ 25 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 
ʈʠʩʫʥʦʢ 4.6 ï ʂʨʠʚʳʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 75 ʥʘ 25 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 



104 

 

 
ʈʠʩʫʥʦʢ 4.7 ï ʂʨʠʚʳʝ ʪʝʯʝʥʠʷ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50 ʥʘ 50 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 
ʈʠʩʫʥʦʢ 4.8 ï ʂʨʠʚʳʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50 ʥʘ 50 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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ʈʠʩʫʥʦʢ 4.9 ï ʂʨʠʚʳʝ ʪʝʯʝʥʠʷ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 25 ʥʘ 75 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 
ʈʠʩʫʥʦʢ 4.10 ï ʂʨʠʚʳʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 25 ʥʘ 75 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʤʝʩʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠ 

ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 4.4 ï 4.6. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʝʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʝʜʝʥʠʝʤ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʠ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ 

ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʚʷʟʢʦʧʣʘʩʪʠʯʥʫʶ ʞʠʜʢʦʩʪʴ ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ. 
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ʊʘʙʣʠʮʘ 4.4 ï ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 75 ʥʘ 25 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ 

 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ
,
 

ʉ
 

ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ 

ʊʠʧ ʞʠʜʢʦʩʪʠ 

ʅʴʶʪʦʥʘ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ 
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65,0 0,0031 0,9433 - - - - - - - - - - - 

ʅʴʶʪʦʥʦʚʩʢʘʷ 
60,0 0,0037 0,9460            

55,0 0,0049 0,9827 - - - - - - - - - - - 

50,0 0,0084 0,9985 - - - - - - - - - - - 

47,5 0,0131 0,9918 0,1834 0,0122 0,9974 0,0046 0,0276 0,8634 0,9985 0,0001 0,0061 5,0955 0,9990 

ʇʝʨʝʭʦʜ ʦʪ 

ʥʴʶʪʦʥʦʚʩʢʦʡ ʢ 

ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʡ 

45,0 - - 0,5376 0,0163 0,9948 0,1307 0,0479 0,8204 0,9990 0,0039 0,0070 4,3557 0,9989 

ɺʷʟʢʦʧʣʘʩʪʠʯʥʘʷ ʩ 

ʧʨʝʜʝʣʦʤ 

ʪʝʢʫʯʝʩʪʠ 

42,5 - - 1,0380 0,0200 0,9914 0,3614 0,0788 0,7732 0,9986 0,0958 0,0087 3,1805 0,9981 

40,0 - - 1,4740 0,0239 0,9954 1,0024 0,0897 0,7712 0,9937 0,9915 0,0198 1,4338 0,9971 

37,5 - - 2,2457 0,0296 0,9928 2,2012 0,0322 0,9854 0,9928 2,3209 0,0302 0,9567 0,9928 

35,0 - - 6,2932 0,0296 0,9520 6,7578 0,0101 1,1844 0,9563 7,0679 0,0413 0,6090 0,9571 

32,5 - - 15,5760 0,0265 0,0737 17,7578 0,0035 1,2844 0,4979 17,8379 0,0423 0,5915 0,5737 

30,0 - - 34,1976 0,0303 0,0645 37,7578 0,0025 1,3244 0,3193 36,8838 0,0700 0,5500 0,3465 
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ʊʘʙʣʠʮʘ 4.5 ï ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50 ʥʘ 50 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ 
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ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ 

ʊʠʧ ʞʠʜʢʦʩʪʠ 

ʅʴʶʪʦʥʘ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ 
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65,0 0,0027 0,9081 - - - - - - - - - - - 

ʅʴʶʪʦʥʦʚʩʢʘʷ 
60,0 0,0033 0,9261 - - - - - - - - - - - 

55,0 0,0044 0,9702 - - - - - - - - - - - 

50,0 0,0074 0,9981 - - - - - - - - - - - 

47,5 0,0111 0,9904 0,1755 0,0102 0,9977 0,0438 0,0185 0,9012 0,9992 0,0002 0,0065 4,3706 0,9992 

ʇʝʨʝʭʦʜ ʦʪ 

ʥʴʶʪʦʥʦʚʩʢʦʡ ʢ 

ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʡ 

45,0 - - 0,4740 0,0133 0,9947 0,1081 0,0420 0,8092 0,9997 0,0041 0,0067 4,0318 0,9992 

ɺʷʟʢʦʧʣʘʩʪʠʯʥʘʷ ʩ 

ʧʨʝʜʝʣʦʤ 

ʪʝʢʫʯʝʩʪʠ 

42,5 - - 0,7409 0,0162 0,9940 0,2807 0,0528 0,8044 0,9992 0,0901 0,0093 2,7185 0,9989 

40,0 - - 1,0001 0,0191 0,9960 0,6188 0,0479 0,8463 0,9990 0,4789 0,0148 1,6913 0,9986 

37,5 - - 1,3112 0,0230 0,9957 0,9630 0,0497 0,8704 0,9979 0,8808 0,0193 1,4222 0,9973 

35,0 - - 2,5910 0,0268 0,9867 2,3051 0,0470 0,9051 0,9879 2,3619 0,0246 1,1412 0,9872 

32,5 - - 8,8915 0,0166 0,8861 8,5975 0,0045 1,2541 0,8886 8,98766 0,0256 0,739 0,8936 

30,0 - - 19,0335 0,0177 0,5714 18,9975 0,0042 1,2641 0,6104 18,9825 0,0416 0,6547 0,6190 

27,5 - - 39,1335 0,0307 0,6554 38,9975 0,0035 1,3941 0,7195 38,5325 0,0886 0,6000 0,7299 

25,0 - - 62,1257 0,0650 0,4615 62,9975 0,0030 1,5412 0,5088 63,0783 0,1600 0,5723 0,5103 
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ʊʘʙʣʠʮʘ 4.6 ï ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 25 ʥʘ 75 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ 
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ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ 

ʊʠʧ ʞʠʜʢʦʩʪʠ 

ʅʴʶʪʦʥʘ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ 
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65,0 0,0025 0,9005 - - - - - - - - - - - 

ʅʴʶʪʦʥʦʚʩʢʘʷ 

60,0 0,0030 0,9492 - - - - - - - - - - - 

55,0 0,0039 0,9515 - - - - - - - - - - - 

50,0 0,0058 0,9914 - - - - - - - - - - - 

47,5 0,0083 0,9960 - - - - - - - - - - - 

45,0 0,0121 0,9760 0,2934 0,0106 0,9959 0,0997 0,0242 0,8625 0,9990 0,0030 0,0058 3,8402 0,9990 

ʇʝʨʝʭʦʜ ʦʪ 

ʥʴʶʪʦʥʦʚʩʢʦʡ ʢ 

ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʡ 

42,5 - - 0,4625 0,0131 0,9967 0,2075 0,0318 0,8517 0,9995 0,0808 0,0093 2,2753 0,9994 

ɺʷʟʢʦʧʣʘʩʪʠʯʥʘʷ ʩ 

ʧʨʝʜʝʣʦʤ 

ʪʝʢʫʯʝʩʪʠ 

40,0 - - 0,5202 0,0157 0,9969 0,2618 0,0341 0,8700 0,9990 0,1313 0,0122 1,9877 0,9988 

37,5 - - 0,7709 0,0180 0,9974 0,5638 0,0322 0,9017 0,9985 0,5075 0,0160 1,3640 0,9982 

35,0 - - 1,4123 0,0204 0,9951 1,3338 0,0253 0,9634 0,9953 1,1284 0,0173 1,3211 0,9935 

32,5 - - 3,3025 0,0228 0,9742 3,5591 0,0122 1,1050 0,9752 2,8126 0,0177 1,3194 0,9838 

30,0 - - 9,7040 0,0150 0,7593 9,8796 0,0077 1,1150 0,7703 9,8813 0,0180 0,8980 0,7718 

27,5 - - 19,4905 0,0200 0,6033 19,5907 0,0060 1,2200 0,6370 19,8757 0,0259 0,8800 0,6242 

25,0 - - 35,3905 0,0350 0,5778 33,6907 0,0057 1,3500 0,7043 32,9757 0,0595 0,8500 0,6780 

22,5 - - 49,1435 0,0711 0,7904 50,6907 0,0055 1,4545 0,8185 49,8057 0,0987 0,8456 0,8047 

20,0 - - 66,6375 0,1319 0,8797 70,0726 0,0033 1,6358 0,8828 68,8106 0,1599 0,8406 0,8905 
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ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʝʡ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 40,0 ʠ 32,5 Áʉ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩʫʥʢʠ 2.20 ʠ 2.21). ʇʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʩʜʚʠʛʘ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʜʚʠʞʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʚ ʥʝʬʪʠ ʯʘʩʪʠʮ ʧʘʨʘʬʠʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʤʝʥʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʅʘ 

ʨʠʩʫʥʢʘʭ 4.11-4.13 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʤʝʩʝʡ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ 75 ʥʘ 25, 50 ʥʘ 50, 25 ʥʘ 75 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʝʡ 

ʩʜʚʠʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 

75 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʅɼʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʬʪʴʶ ʟʘʣʝʞʠ D2ef. ʊʘʢ, ʵʬʬʝʢʪʠʚʥʘʷ ʚʷʟʢʦʩʪʴ ʩʤʝʩʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ 50 ʠ 75 % ʤʘʩʩ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30,0 Áʉ ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 5,8 ʩ
-1
 

ʩʥʠʞʘʝʪʩʷ ʚ 2,4 ʠ 3,6 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʈʠʩʫʥʦʢ 4.11 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 75 ʥʘ 25 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 
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ʈʠʩʫʥʦʢ 4.12 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50 ʥʘ 50 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 

 
ʈʠʩʫʥʦʢ 4.13 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʩʤʝʩʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 25 ʥʘ 75 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʤʝʩʝʡ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʅɼʉ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʠʭ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ (ʨʠʩʫʥʦʢ 4.14). ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚʦ ʚʪʦʨʦʡ 
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ʛʣʘʚʝ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʙʝʟʚʦʜʥʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ (ʦʪ 0 ʜʦ 300 ʩ
-1
) ʩʥʠʞʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 2,5 Áʉ. ɺ 

ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʫʩʣʦʚʥʦ ʚʳʜʝʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʩʜʚʠʛʘ, ʨʘʚʥʘʷ ʜʣʷ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʝʡ 50,6 ʠ 30,4 ʩ
-1

 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʰʝ ʢʦʪʦʨʦʡ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 75 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʥʝʬʪʴʶ ʟʘʣʝʞʠ D2ef. ʊʘʢ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʩʤʝʩʠ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ 50 ʠ 75 % ʤʘʩʩ. ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ ʩʥʠʞʘʝʪʩʷ ʥʘ 3,1 ʠ 5,6 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [98]. 

 
ʈʠʩʫʥʦʢ 4.14 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʦʪ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 

ɿʘʚʠʩʠʤʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʩrʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.15. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʤʝʩʠ 

ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ 40,0 Áʉ. 
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ʈʠʩʫʥʦʢ 4.15 ï ʀʟʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ (ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 10,8 ʩ
-1

) [98] 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʠʢʩʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 4.16. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʘʷ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʘʷ ʥʝʬʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʥʠʞʝ 50,0 ʠ 35,0 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴ ʪʠʢʩʦʪʨʦʧʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʙʣʘʜʘʷ ʪʝʤ 

ʩʘʤʳʤ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʧʨʦʷʚʣʝʥʠʶ ʩʚʝʨʭʘʥʦʤʘʣʠʡ 

ʚʷʟʢʦʩʪʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʠʢʩʦʪʨʦʧʠʠ. 

 
ʈʠʩʫʥʦʢ 4.16 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʠʢʩʦʪʨʦʧʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʩʤʝʩʝʡ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ 

ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʨʘʟʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 4.17 ï 4.21. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ ʥʝʬʪʠ ʟʘʣʝʞʝʡ D2ef ʠ D2st 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʠ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤʠ ʚʷʟʢʦʫʧʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ ʥʠʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʬʘʟʦʚʦʛʦ ʫʛʣʘ, ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʫʣʷ ʠ ʚʷʟʢʦʩʪʠ (ʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ) ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʩʤʝʩʝʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʝʡ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ: 

¶ ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʝʚʳʰʘʶʱʠʭ ʪʝʤʧʝʨʘʪʫʨʫ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʥʴʶʪʦʥʦʚʩʢʦʡ 

ʞʠʜʢʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʫʣʷ ʠ ʚʷʟʢʦʩʪʠ ʦʩʪʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʦʜʫʣʝʤ ʧʦʪʝʨʴ ʠ ʚʷʟʢʦʡ ʢʦʤʧʦʥʝʥʪʦʡ; 

¶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʫʣʷ ʠ ʚʷʟʢʦʩʪʠ (ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ) ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ, ʯʪʦ 

ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʩʤʝʩʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ 50 ʠ 75 % ʤʘʩʩ. ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 5,0 ʠ 7,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

¶ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʫʧʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʫʣʷ ʠ 

ʚʷʟʢʦʩʪʠ ʜʦ ʟʥʘʯʝʥʠʡ ʚʷʟʢʠʭ ʢʦʤʧʦʥʝʥʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʆʙʨʘʟʫʶʱʘʷʩʷ ʚ ʥʝʬʪʠ ʩʪʨʫʢʪʫʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʘʩʪʠʯʥʦ ʚʳʜʝʣʠʚʰʠʭʩʷ 

ʢʨʠʩʪʘʣʣʦʚ ʧʘʨʘʬʠʥʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʞʝʩʪʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʘʨʢʘʩʦʤ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʣʝʛʢʦ ʨʘʟʨʫʰʘʝʪʩʷ; 

¶ ʜʘʣʴʥʝʡʰʝʝ ʦʭʣʘʞʜʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʧʨʦʯʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʧʝʨʝʭʦʜʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʚ ʩʦʩʪʦʷʥʠʝ çʛʝʣʷè (ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʳʝ 

ʟʥʘʯʝʥʠʷ). ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʥʝʩʚʷʟʘʥʥʦʡ ʞʠʜʢʦʡ ʬʘʟʳ ʚ ʩʠʩʪʝʤʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʨʘʟʫʧʨʦʯʥʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. 

ʇʨʦʮʝʩʩʳ ʧʦʚʪʦʨʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʦʢʦʥʯʘʪʝʣʴʥʦʤʫ ʧʝʨʝʭʦʜʫ ʠʩʩʣʝʜʫʝʤʦʡ ʅɼʉ ʚ 

ʪʚʝʨʜʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʈʠʩʫʥʦʢ 4.17 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʤʝʩʠ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 75 ʥʘ 25 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

 
ʈʠʩʫʥʦʢ 4.18 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʤʝʩʠ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 50 ʥʘ 50 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʈʠʩʫʥʦʢ 4.19 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʤʝʩʠ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 25 ʥʘ 75 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

 
ʈʠʩʫʥʦʢ 4.20 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʤʝʩʠ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 10 ʥʘ 90 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʈʠʩʫʥʦʢ 4.21 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʚʷʟʢʦʩʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

4.2 ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

4.2.1 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʝʪʦʜʦʤ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

(ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʜʣʷ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʤʝʪʦʜʫ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè (Cold finger 

test) ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [29, 78]. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʛʝʨʤʝʪʠʯʥʳʝ ʷʯʝʡʢʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʦʛʨʝʪʦʡ 

ʙʝʟʚʦʜʥʦʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʴʶ (ʤʘʩʩʦʡ 80 ʛ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +65,0 Áʉ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʧʨʠʝʤʝ ʧʦʛʨʫʞʥʦʛʦ ʕʎʅ, ʚʚʦʜʷʪ ʪʝʩʪʠʨʫʝʤʳʝ ʠʥʛʠʙʠʪʦʨʳ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ 

ʧʨʠ ʜʦʟʠʨʦʚʢʝ 1000 ʛ/ʪ. ʇʦʩʣʝ ʜʝʩʷʪʠʤʠʥʫʪʥʦʡ ʚʳʜʝʨʞʢʠ ʚ ʪʝʨʤʦʰʢʘʬʫ ʧʨʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʙʨʘʙʦʪʘʥʥʘʷ ʥʝʬʪʴ ʚ ʷʯʝʡʢʘʭ ʠʥʪʝʥʩʠʚʥʦ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ. ɿʘʪʝʤ ʷʯʝʡʢʠ ʩ 

ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʝʬʪʴʶ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʪʝʨʤʦʩʪʘʪ (ʚʦʜʷʥʫʶ ʙʘʥʶ) ʰʝʩʪʠʤʝʩʪʥʦʡ 

ʫʩʪʘʥʦʚʢʠ çʭʦʣʦʜʥʳʡ ʩʪʝʨʞʝʥʴè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ F5 Technologie GmbH) ʠ ʚʳʜʝʨʞʠʚʘʶʪʩʷ ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +59,0 Áʉ. ʇʦʩʪʦʷʥʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʧʨʦʙ ʥʝʬʪʠ ʚ ʷʯʝʡʢʘʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʚʨʘʱʝʥʠʷ ʷʢʦʨʷ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 350 ʦʙ/ʤʠʥ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 



117 

 

 

ʛʨʘʜʠʝʥʪʘ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʪʝʨʞʥʷ ʠ ʦʙʲʝʤʦʤ ʥʝʬʪʠ ʩʦʩʪʘʚʣʷʣʘ 60 ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʷʥʦʡ ʙʘʥʠ ʠ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè ʚʳʙʠʨʘʣʠʩʴ ʠʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʙʝʟʚʦʜʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʜʚʠʛʦʤ ʥʘ 5,0 Áʉ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʩʦʩʪʘʚʠʣʠ +59,0 ʠ +29,0 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʘʤ 4.1 ï 4.2). ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʦʧʳʪʘ çʭʦʣʦʜʥʳʝ ʩʪʝʨʞʥʠè ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʷʯʝʝʢ ʠ ʜʘʶʪ ʩʚʦʙʦʜʥʦʡ ʥʝʬʪʠ ʩʪʝʯʴ. 

ɿʘʪʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʭʣʘʜʘʛʝʥʪʘ ʚʦ ʚʥʝʰʥʝʤ ʮʠʨʢʫʣʷʮʠʦʥʥʦʤ ʪʝʨʤʦʩʪʘʪʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ +30é40 ÁC ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʝʛʦ ʮʠʨʢʫʣʷʮʠʠ ʯʝʨʝʟ ʩʪʝʨʞʥʠ. ʄʘʩʩʘ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʢʘʞʜʦʤ ʩʪʝʨʞʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʟʥʠʮʝ ʤʘʩʩ ʩʪʝʢʣʷʥʥʳʭ ʩʪʘʢʘʥʦʚ ʩ 

ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʤʘʩʩ ʧʫʩʪʳʭ ʩʪʘʢʘʥʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ (, %) ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 4.4: 

     (4.4) 

ʛʜʝ  ï ʤʘʩʩʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʘ ʩʪʝʨʞʥʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ 

(ʭʦʣʦʩʪʦʡ) ʧʨʦʙʳ, ʛ; 

 ï ʤʘʩʩʘ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʘ ʩʪʝʨʞʥʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʥʝʬʪʠ, ʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.7. 

ʊʘʙʣʠʮʘ 4.7 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

(ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʚʦʜʘ +65,0 Áʉ ʠ ʜʦʟʠʨʦʚʢʝ 1000 ʛ/ʪ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʝʘʛʝʥʪʘ ʕʬʬʝʢʪʠʚʥʦʩʪʴ, % ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʇʨʘʣʴʪ 16 ʤʘʨʢʘ ɸ-1 14 ʆʆʆ çɺʠʨʘʞè (ʛ. ʂʘʟʘʥʴ), 

ʊʋ 2458-010-48692390-2008 ʇʨʘʣʴʪ 16 ʤʘʨʢʘ ɹ-2 30 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ 47 
ʍʠʤʠʯʝʩʢʠʡ ʨʝʘʛʝʥʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʩʦʚʤʝʩʪʥʦ ʩ Master Chemicals ChampionX 

Kx 190408-03 22 

Master Chemicals ChampionX 

(ʛ. ʂʘʟʘʥʴ) 

Kx 190408-04 28 

Kx 190408-05 30 

Kx 190408-06 35 

Flexoil CW288 33 

Flexoil WM 2300 26 

Difron 4201 34 ʆʆʆ çʂʦʤʧʘʥʠʷ ʊʦʧʣʠʚʥʳʡ ʈʝʛʠʦʥè 

(ʛ. ʄʦʩʢʚʘ), ʊʋ 0257-054-65234252-2015 Difron 3970 43 

ʌʃʕʂ ʀʇ 105 20 
ʆʆʆ çʌʃʕʂè (ʛ. ʇʝʨʤʴ), 

ʊʋ 2458-013-24084384-2004 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʷʜʘ 

ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) 

ʪʘʢʠʭ, ʢʘʢ ʇʨʘʣʴʪ 16 ʤʘʨʢʘ ɸ-1, Flexoil WM 2300, ʌʃʕʂ ʀʇ 105 ʠ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ 
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ʠʥʛʠʙʠʪʦʨʦʚ ʣʠʥʝʡʢʠ Kx ʜʣʷ ʫʩʣʦʚʠʡ ʜʦʙʳʯʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ 

ʟʘʣʝʞʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ. ʉʨʝʜʠ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʧʦʢʘʟʘʚʰʠʭ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʤʝʪʦʜʫ çʭʦʣʦʜʥʦʛʦ 

ʩʪʝʨʞʥʷè, ʦʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ Difron 3970 ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʝʘʛʝʥʪ ʇʘʨʄʘʩʪʝʨ 2020 

ʤʘʨʢʘ ɸ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ (ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʚ ʢʘʯʝʩʪʚʝ ʜʝʧʨʝʩʩʘʪʦʨʦʚ ʠ ʧʦʥʠʟʠʪʝʣʝʡ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʚʷʟʢʦʩʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

4.2.2 ʄʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʷʟʢʦʧʣʘʩʪʠʯʥʳʭ ʩʚʦʡʩʪʚ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 2.2.3. ʆʙʨʘʙʦʪʢʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʥʝʬʪʠ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʦʪʦʙʨʘʥʥʳʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʧʦ 

ʤʝʪʦʜʫ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè, ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +65,0 Áʉ, ʤʦʜʝʣʠʨʫʷ ʧʨʦʮʝʩʩ 

ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ ʯʝʨʝʟ ʩʧʫʱʝʥʥʫʶ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʕʎʅ ʢʘʧʠʣʣʷʨʥʫʶ ʪʨʫʙʢʫ. ɺʳʙʦʨ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

(ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʵʪʘʧʥʦ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʴʥʳʭ (ʩʪʘʪʠʯʝʩʢʠʭ) ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʥʷʪʠʝ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ 

ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʴʥʳʭ (ʩʪʘʪʠʯʝʩʢʠʭ) ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʥʷʪʠʝ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ 

ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʥʝʬʪʠ ʧʨʠ 

ʫʚʝʣʠʯʝʥʥʦʡ ʜʦʟʠʨʦʚʢʝ 1000 ʛ/ʪ; 

¶ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʚʝʜʝʥʠʝʤ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʛʝʥʪʦʤ ʧʨʠ 

ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ; 

¶ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ 

ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef, ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʢʘʭ. 

ɿʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʭʠʤʠʯʝʩʢʠʤʠ 

ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʘʭ 500 ʠ 1000 ʛ/ʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 4.22 ʠ 4.23. ʆʩʦʙʝʥʥʦ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʘʛʝʥʪʦʚ 

ʧʦ ʩʥʠʞʝʥʠʶ ʚʝʣʠʯʠʥʳ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʦʢʘʟʘʣʘʩʴ ʦʙʣʘʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʥʝʬʪʠ (ʦʪ +40,0 ʜʦ +30,0 Áʉ). 
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ʈʠʩʫʥʦʢ 4.22 ï ʀʟʤʝʥʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ 

 
ʈʠʩʫʥʦʢ 4.23 ï ʀʟʤʝʥʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 1000 ʛ/ʪ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʘʛʝʥʪʳ: ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʠ Difron 3970. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʫʢʘʟʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ ʥʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʝʜʝʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ 

ʥʝʬʪʴʶ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +35,0 Áʉ ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 20 ʨʘʟ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʦʟʠʨʦʚʢʠ ʜʦ 1000 ʛ/ʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩʪʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʝʬʪʴʶ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
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ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʚ 

ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʝʸ ʟʘʩʪʳʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.24 ʠ 4.25. 

 
ʈʠʩʫʥʦʢ 4.24 ï ʀʟʤʝʥʝʥʠʝ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ 

(ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 2,9 ʩ
-1

) 

 
ʈʠʩʫʥʦʢ 4.25 ï ʀʟʤʝʥʝʥʠʝ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 1000 ʛ/ʪ 

(ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 2,9 ʩ
-1

) 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʧʦ ʩʥʠʞʝʥʠʶ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
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ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʘʛʝʥʪʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʠ Difron 3970. ʆʙʨʘʙʦʪʢʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʫʢʘʟʘʥʥʳʤʠ ʧʨʠʩʘʜʢʘʤʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ 

ʧʦʟʚʦʣʷʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʩʥʠʟʠʪʴ ʟʥʘʯʝʥʠʷ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʦʡ 

ʥʝʬʪʠ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʨʝʘʛʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ (ʦʪ +40,0 ʜʦ +30,0 Áʉ) ʩʦʩʪʘʚʣʷʝʪ: 

¶ ʜʣʷ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ï ʦʪ 98,8 ʜʦ 29,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

¶ ʜʣʷ ʨʝʘʛʝʥʪʘ Dif ron 3970 ï ʦʪ 98,9 ʜʦ 6,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʠʨʦʚʢʠ ʜʦ 1000 ʛ/ʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʫʩʢʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʝʬʪʴʶ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ 

ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʜʠʘʧʘʟʦʥʝ +65é30 Áʉ ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 20,5 ʩ
-1 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.26 ʠ 4.27. 

 
ʈʠʩʫʥʦʢ 4.26 ï ɺʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ 

(ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 20,5 ʩ
-1

) 



122 

 

 

 
ʈʠʩʫʥʦʢ 4.27 ï ɺʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 1000 ʛ/ʪ 

(ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 20,5 ʩ
-1

) 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʭʦʜʥʦʡ ʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʦ ʟʥʘʯʝʥʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʚʠʞʝʥʠʶ ʥʝʬʪʠ ʚ ʪʨʫʙʘʭ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ 

ʨʝʘʛʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ (ʦʪ 

+40,0 ʜʦ +30,0 Áʉ) ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 20,5 ʩ
-1

 ʩʦʩʪʘʚʣʷʝʪ: 

¶ ʜʣʷ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ï ʦʪ 91,3 ʜʦ 49,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

¶ ʜʣʷ ʨʝʘʛʝʥʪʘ Difron 3970 ï ʦʪ 91,3 ʜʦ 21,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʠʨʦʚʢʠ ʜʦ 1000 ʛ/ʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʦʪʘʥʥʦʡ ʥʝʬʪʴʶ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʅʘ ʨʠʩʫʥʢʘʭ 4.28 ʠ 4.29 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʪʝʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 

ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ. 
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ʈʠʩʫʥʦʢ 4.28 ï ʂʨʠʚʳʝ ʪʝʯʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ 

 
ʈʠʩʫʥʦʢ 4.29 ï ʂʨʠʚʳʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʙʝʟʚʦʜʥʦʡ ʥʝʬʪʠ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʘʨʘʬʠʥʘ ʭʘʨʘʢʪʝʨʥʦ ʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ 50,0 Áʉ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʷʚʣʝʥʠʝ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʧʨʠ ʧʦʩʪʝʧʝʥʥʦʤ 

ʦʭʣʘʞʜʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʡ ʅɼʉ ʥʠʞʝ 35,0 Áʉ. ʆʙʨʘʙʦʪʢʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ 
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ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʨʜʠʥʘʣʴʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʝʸ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʇʨʠ ʫʢʘʟʘʥʥʦʡ ʜʦʟʠʨʦʚʢʝ ʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʫʝʤʦʡ ʅɼʉ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 37,5 Áʉ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʘ ʩʚʝʨʭʘʥʦʤʘʣʠʠ 

ʚʷʟʢʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʪʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30,0 Áʉ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef, 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʣʠʤʝʨʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.8. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʙʝʟʚʦʜʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef, ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʧʨʠ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 37,5 Áʉ ʠ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ 

ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʚʷʟʢʦʧʣʘʩʪʠʯʥʫʶ ʞʠʜʢʦʩʪʴ ʩ ʧʨʝʜʝʣʦʤ ʪʝʢʫʯʝʩʪʠ. 

ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef, ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʝʡ ʩʜʚʠʛʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 35,0 Áʉ (ʨʠʩʫʥʦʢ 4.30). ʇʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʩʜʚʠʛʘ 

ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʚʠʞʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʚ ʥʝʬʪʠ 

ʯʘʩʪʠʮ ʧʘʨʘʬʠʥʘ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʤʝʥʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

 
ʈʠʩʫʥʦʢ 4.30 ï ɿʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef, 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 

ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 
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ʊʘʙʣʠʮʘ 4.8 ï ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʚʝʜʝʥʠʝʤ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʘʭ 
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ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʪʝʯʝʥʠʷ 

ʊʠʧ ʞʠʜʢʦʩʪʠ 

ʅʴʶʪʦʥʘ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ ɻʝʨʰʝʣʷ-ɹʘʣʢʣʠ ɿ.ʇ. ʐʫʣʴʤʘʥʘ 
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65,0 0,0033 0,9611 - - - - - - - - - - - 

ʅʴʶʪʦʥʦʚʩʢʘʷ 

60,0 0,0039 0,9814 - - - - - - - - - - - 

55,0 0,0051 0,9933 - - - - - - - - - - - 

50,0 0,0063 0,9956 - - - - - - - - - - - 

47,5 0,0069 0,9909 - - - - - - - - - - - 

45,0 0,0076 0,9951 - - - - - - - - - - - 

42,5 0,0085 0,9960 - - - - - - - - - - - 

40,0 0,0094 0,9975 - - - - - - - - - - - 

37,5 0,0113 0,9987 0,0032 0,0113 0,9987 0,0256 0,0101 1,0183 0,9986 0,0020 0,0108 1,8848 0,9982 

ʇʝʨʝʭʦʜ ʦʪ 

ʥʴʶʪʦʥʦʚʩʢʦʡ ʢ 

ʚʷʟʢʦʧʣʘʩʪʠʯʥʦʡ 

35,0 - - 0,4901 0,0183 0,9984 0,264 0,0325 0,9038 0,9996 0,1293 0,0154 1,8344 0,9997 ɺʷʟʢʦʧʣʘʩʪʠʯʥʘʷ 

ʩ ʧʨʝʜʝʣʦʤ 

ʪʝʢʫʯʝʩʪʠ 

32,5 - - 5,7857 0,0436 0,9919 4,9936 0,1071 0,8484 0,9949 4,9322 0,0346 1,3013 0,9942 

30,0 - - 33,6555 0,1239 0,9552 27,6604 0,5821 0,7513 0,9697 27,352 0,0763 1,4828 0,9682 
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 ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ 

ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef, ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʣʠʤʝʨʥʳʤʠ ʜʝʧʨʝʩʩʦʨʥʦ-ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʩʘʜʢʘʤʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʢʘʭ (ʨʠʩʫʥʦʢ 4.31), ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʩʪʳʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʥʝʬʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʛʝʥʪʦʤ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚ ʢʦʣʠʯʝʩʪʚʝ 1000 ʛ/ʪ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʠʨʦʚʢʠ ʜʘʥʥʦʡ ʧʨʠʩʘʜʢʠ ʜʦ 

1500 ʛ/ʪ ʜʝʧʨʝʩʩʦʨʥʳʡ ʵʬʬʝʢʪ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 6,0 Áʉ. 

 
ʈʠʩʫʥʦʢ 4.31 ï ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef, ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʣʠʤʝʨʥʳʤʠ ʜʝʧʨʝʩʩʦʨʥʦ-ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʩʘʜʢʘʤʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʢʘʭ 

 ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʩʣʦʚʠʡ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʜʝʧʨʝʩʩʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʚʦʜʘ 

(ʨʠʩʫʥʦʢ 4.32). ʇʨʠ ʧʦʜʘʯʝ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʕʎʅ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʚʦʜʘ ʧʨʠʩʘʜʢʠ ʚ ʥʝʬʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʩʪʳʚʘʥʠʷ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ, ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʥʠʞʝ +65,0 Áʉ. 
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ʈʠʩʫʥʦʢ 4.32 ï ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʚʦʜʘ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʥʘ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef  

4.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʝʘʛʝʥʪʦʤ çʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸè ʩʤʝʩʝʡ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʆʙʨʘʙʦʪʢʘ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ 

ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +65,0 Áʉ, ʤʦʜʝʣʠʨʫʷ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ ʯʝʨʝʟ 

ʩʧʫʱʝʥʥʫʶ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʕʎʅ ʢʘʧʠʣʣʷʨʥʫʶ ʪʨʫʙʢʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ 

ʩʤʝʩʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʢʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.33. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. 

ʚ ʩʤʝʩʠ ʩ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʴʶ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʜʝʧʨʝʩʩʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʴʶ. ʊʘʢ, ʜʣʷ ʩʤʝʩʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 50 ʜʦ 

90 % ʤʘʩʩ., ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʠʩʘʜʢʦʡ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʚʝʣʠʯʠʥʘ 

ʜʝʧʨʝʩʩʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 2,0 ʜʦ 3,0 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. ʦʧʪʠʤʘʣʴʥʘʷ 

ʜʦʟʠʨʦʚʢʘ ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 500 ʜʦ 250 ʛ/ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 4.33 ï ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʝʘʛʝʥʪʦʤ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ 

ʩʤʝʩʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʢʘʭ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ 

ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ 

ʨʦʪʘʮʠʦʥʥʦʡ ʚʠʩʢʦʟʠʤʝʪʨʠʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 2.2.3. 

ɿʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.34. 

ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʝʜʝʣʴʥʦʛʦ (ʩʪʘʪʠʯʝʩʢʦʛʦ) ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʭʦʜʥʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 40,0 ʠ 32,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʯʘʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʅɼʉ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʤʝʩʠ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 50 ʜʦ 75 % ʤʘʩʩ. 

ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʯʘʣʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʩʥʠʞʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 5,0 Áʉ, ʘ ʚʝʣʠʯʠʥʘ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʩʤʝʩʠ ʜʦ 10 ʨʘʟ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʬʪʴʶ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ. ʆʙʨʘʙʦʪʢʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʢʘʭ (ʦʪ 50 ʜʦ 1500 ʛ/ʪ) ʧʦʟʚʦʣʷʝʪ 

ʤʥʦʛʦʢʨʘʪʥʦ ʩʥʠʟʠʪʴ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʭʦʜʥʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʩʣʝʜʫʶʱʠʡ 
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ʜʠʘʧʘʟʦʥ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʨʝʘʛʝʥʪʦʤ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ: 

¶ ʜʣʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ï ʦʪ 500 ʜʦ 1000 ʛ/ʪ; 

¶ ʜʣʷ ʩʤʝʩʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 25 ʜʦ 50 % ʤʘʩʩ. ï ʦʪ 250 ʜʦ 

500 ʛ/ʪ; 

¶ ʜʣʷ ʩʤʝʩʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 75 ʜʦ 90 % ʤʘʩʩ. ï ʦʪ 100 ʜʦ 

250 ʛ/ʪ; 

¶ ʜʣʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2st ï ʦʪ 50 ʜʦ 100 ʛ/ʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟʠʨʦʚʢʘʭ ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ, ʩʥʠʞʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, 

ʘ ʠʥʦʛʜʘ, ʥʘʧʨʦʪʠʚ, ʧʦʚʳʰʘʶʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʵʬʬʝʢʪʘ çʧʝʨʝʜʦʟʠʨʦʚʢʠè. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʝʘʛʝʥʪʦʤ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ 

ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 35,0 ʠ 30,0 Áʉ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.35 ʠ 4.36 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʠʩʭʦʜʥʦʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʠ 

ʠʟʤʝʥʝʥʠʝ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ 

ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʜʦ ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʪʠʤʘʣʴʥʳʤ 

ʜʦʟʠʨʦʚʢʘʤ ʨʝʘʛʝʥʪʘ. ʇʨʠ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟʠʨʦʚʢʘʭ ʧʫʩʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʦʩʪʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʳʤʠ. 
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ʈʠʩʫʥʦʢ 4.34 ï ɿʘʚʠʩʠʤʦʩʪ ɹʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ 

ʩʤʝʩʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʅʝʬʪʴ D2ef ʉʤʝʩʴ 75/25ʉʤʝʩʴ 50/50

ʉʤʝʩʴ 25/75ʉʤʝʩʴ 10/90ʅʝʬʪʴ D2st
 

ʈʠʩʫʥʦʢ 4.35 ï ʀʟʤʝʥʝʥʠʝ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʨʝʘʛʝʥʪʦʤ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35,0 Áʉ 
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ʉʤʝʩʴ 25/75ʉʤʝʩʴ 10/90ʅʝʬʪʴ D2st
 

ʈʠʩʫʥʦʢ 4.36 ï ʀʟʤʝʥʝʥʠʝ ʧʫʩʢʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʨʝʘʛʝʥʪʦʤ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30,0 Áʉ 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ 

ʜʠʘʧʘʟʦʥʝ +65é20 Áʉ ʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 20,5 ʩ
-1 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.37. 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 

75 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʅɼʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʬʪʴʶ ʟʘʣʝʞʠ D2ef. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ ʨʝʘʛʝʥʪʦʤ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ 

ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʳʭ ʥʝʬʪʷʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʠʢʩʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.38. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʟʘʣʝʞʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 50,0 ʠ 35,0 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤʠ ʪʠʢʩʦʪʨʦʧʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʠʢʩʦʪʨʦʧʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ 

ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ 

ʪʠʢʩʦʪʨʦʧʠʠ ʠʩʭʦʜʥʳʭ ʥʝʬʪʷʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ. ʊʘʢ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʯʘʣʫ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʜʣʷ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʚ ʦʙʣʘʩʪʠ 

ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʩʥʠʞʘʝʪʩʷ ʥʘ: 

¶ ʜʣʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ï ʥʘ 12,5 Áʉ; 

¶ ʜʣʷ ʩʤʝʩʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 25 ʜʦ 50 % ʤʘʩʩ. ï ʥʘ 15,0 Áʉ; 

¶ ʜʣʷ ʩʤʝʩʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 75 ʜʦ 90 % ʤʘʩʩ. ï ʥʘ 7,5 Áʉ; 

¶ ʜʣʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2st ï ʥʘ 7,5 Áʉ. 
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ʈʠʩʫʥʦʢ 4.37 ï ɺʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ 

ʩʤʝʩʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʧʨʠ ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ 20,5 ʩ
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ʈʠʩʫʥʦʢ 4.38 ï ɿʘʚʠʩʠʤʦʩʪʴ ʪʠʢʩʦʪʨʦʧʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4.39. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʝ ʥʝʬʪʠ ʟʘʣʝʞʝʡ D2ef ʠ D2st ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʠ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤʠ ʚʷʟʢʦʫʧʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ ʥʠʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʛʦ ʪʠʧʘ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʫʣʷ ʠ ʚʷʟʢʦʩʪʠ (ʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ) ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ, ʯʪʦ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢ, ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ 

ʩʤʝʩʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 50 ʜʦ 75 % ʤʘʩʩ. ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ 

ʩʥʠʞʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʦʪ 5,0 ʜʦ 7,5 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚ ʜʠʘʧʘʟʦʥʝ ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʟʠʨʦʚʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ ʢʦʤʧʣʝʢʩʥʦʡ ʚʷʟʢʦʩʪʠ ʠ ʝʸ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʅɼʉ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʷʚʣʝʥʠʷ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ ʠ ʧʝʨʝʭʦʜʘ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʩʦʩʪʦʷʥʠʝ çʛʝʣʷè ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʧʘʨʘʬʠʥʘ ʚ ʥʠʭ. 
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ʈʠʩʫʥʦʢ 4.39 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ, 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 
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4.4 ʊʝʭʥʦʣʦʛʠʷ ʜʦʟʠʨʦʚʘʥʠʷ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʥʘʩʦʩʘ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 

ʇʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʘʧʠʣʣʷʨʥʦʡ ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ. ʉʭʝʤʘ ʤʦʥʪʘʞʘ ʠ ʦʙʚʷʟʢʠ ʜʦʟʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʩ ʫʩʪʴʝʚʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʢʚʘʞʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.40. 

 
1 ï ʜʦʟʠʨʦʚʦʯʥʘʷ ʫʩʪʘʥʦʚʢʘ; 2 ï ʥʘʟʝʤʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ; 3 ï ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ ʯʝʨʝʟ ʙʦʢʦʚʦʡ 

ʦʪʚʦʜ ʬʦʥʪʘʥʥʦʡ ʘʨʤʘʪʫʨʳ; 4 ï ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ ʯʝʨʝʟ ʢʘʙʝʣʴʥʳʡ ʚʚʦʜ ʬʦʥʪʘʥʥʦʡ ʘʨʤʘʪʫʨʳ; 

5 ï ʩʢʚʘʞʠʥʥʳʡ ʢʘʧʠʣʣʷʨʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʢʦʥʮʝ ʢʣʘʧʘʥʦʤ-ʨʘʩʧʳʣʠʪʝʣʝʤ; 

6 ï ʧʨʦʪʝʢʪʦʣʘʡʟʝʨ. 

ʈʠʩʫʥʦʢ 4.40 ï ʉʭʝʤʘ ʦʙʚʷʟʢʠ ʜʦʟʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʩ ʫʩʪʴʝʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩʢʚʘʞʠʥʳ 

ʇʦʜʘʯʘ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʥʘ ʧʨʠʝʤ ʕʎʅ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʢʚʘʞʠʥʥʦʤʫ 

ʢʘʧʠʣʣʷʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʟʘʢʨʝʧʣʝʥʥʦʤʫ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥʳ ʅʂʊ. 

ʍʠʤʠʯʝʩʢʠʡ ʨʝʘʛʝʥʪ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʘʩʭʦʜʦʤ ʧʦʩʪʫʧʘʝʪ ʚ ʢʣʘʧʘʥ-ʨʘʩʧʳʣʠʪʝʣʴ, ʧʝʨʝʜ 

ʢʦʪʦʨʳʤ ʫʩʪʘʥʦʚʣʝʥ ʧʨʦʪʝʢʪʦʣʘʡʟʝʨ ʜʣʷ ʟʘʱʠʪʳ ʧʠʪʘʶʱʝʛʦ ʢʘʙʝʣʷ ʠ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘ. ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʘ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʷʚʣʷʶʪʩʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʨʘʩʭʦʜʘ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʨʝʘʛʝʥʪʘ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ (ʠʣʠ 

ʥʝʧʨʝʨʳʚʥʦʡ) ʦʙʨʘʙʦʪʢʝ. 

5 
6 
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ʉʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ( , ʣ/ʩʫʪ) ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʜʘʯʝ 

ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʕʎʅ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 4.5: 

     (4.5) 

ʛʜʝ  ï ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʛ/ʪ; 

 ï ʜʝʙʠʪ ʩʢʚʘʞʠʥʳ ʧʦ ʥʝʬʪʠ, ʪ/ʩʫʪ; 

 ï ʧʣʦʪʥʦʩʪʴ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʛ/ʩʤ
3
. 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʷʚʣʷʶʪʩʷ: 

1) ʚʳʙʦʨ ʩʢʚʘʞʠʥʳ-ʢʘʥʜʠʜʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʨʠʝʤʝ ʕʎʅ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ +65,0 Áʉ; 

2) ʧʝʨʝʜ ʩʧʫʩʢʦʤ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʪʨʫʙʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʧʨʦʧʘʨʝʥʳ ʠ ʦʯʠʱʝʥʳ ʦʪ ʤʝʭʧʨʠʤʝʩʝʡ ʠ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ; 

3) ʥʝʧʨʝʨʳʚʥʘʷ ʧʦʜʘʯʘ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʕʎʅ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʢʚʘʞʠʥʥʦʤʫ ʢʘʧʠʣʣʷʨʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʜʦʟʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʜʘʯʫ ʨʝʘʛʝʥʪʘ ʠ ʥʘʧʦʨ; 

4) ʩʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4.5) ʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʜʝʙʠʪʘ ʩʢʚʘʞʠʥʳ ʧʦ ʥʝʬʪʠ; 

5) ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʦʩʪʘʥʦʚʢʘʭ ʩʢʚʘʞʠʥʳ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʦʡ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠʥʛʠʙʠʪʦʨʦʤ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʚʳʢʠʜʥʦʡ ʣʠʥʠʠ ʛʦʨʷʯʝʡ 

ʥʝʬʪʴʶ ʣʠʙʦ ʦʜʥʠʤ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ɸʉʇʆ. 

4.5 ʂʦʤʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ 

ʥʝʬʪʠ ʠʟ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʟʘʣʝʞʝʡ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʛʨʫʞʥʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ ʕʎʅ, ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʘʨʘʬʠʥʘ ʩʚʳʰʝ 30 % ʤʘʩʩ.) ʠʟ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʟʘʣʝʞʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʩʦʚʤʝʩʪʥʦʡ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʩ ʥʝʬʪʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ 

ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʨʘʬʠʥʘ ʠ ʧʨʦʷʚʣʝʥʠʝʤ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦʜʘʯʝ ʥʘ 

ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʕʎʅ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 
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ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ (ʧʨʦʷʚʣʝʥʠʝ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ ʠ ʥʘʣʠʯʠʝ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ) ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ [92, 98]. 

ɺ ʘʚʪʦʨʝʬʝʨʘʪʝ [12] ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʜʚʫʭʧʣʘʩʪʦʚʦʡ ʟʘʣʝʞʠ ʝʜʠʥʳʤ ʬʠʣʴʪʨʦʤ ʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʆʈʕ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʚʫʭʧʣʘʩʪʦʚʦʡ 

ʟʘʣʝʞʠ ʚʘʨʠʘʥʪ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʚʳʨʘʙʦʪʢʦʡ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʣʘʩʪʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʚʣʝʯʝʥʠʷ ʥʝʬʪʠ (ʂʀʅ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʘʨʠʘʥʪʦʤ ʠʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʝ 

ʜʚʫʭ ʧʣʘʩʪʦʚ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʳʡ ʧʣʘʩʪ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ 

ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦʡ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʥʝʩʢʦʣʴʢʠʭ ʟʘʣʝʞʝʡ ʝʜʠʥʳʤ ʬʠʣʴʪʨʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʜʝʙʠʪʘ ʥʘ 20é40 % [48]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʜʚʫʭʧʣʘʩʪʦʚʦʡ 

ʩʠʩʪʝʤʳ ʢʦʣʣʝʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʆʈʕ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ 

ʥʘʠʙʦʣʴʰʝʛʦ ʂʀʅ ʟʘ ʩʯʝʪ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʠ ʵʪʦʤ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʪʙʦʨʘ 

ʟʘʧʘʩʦʚ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʧʣʘʩʪʫ. ʆʜʥʦʚʨʝʤʝʥʥʳʡ ʚʚʦʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʦʛʦ 

ʧʣʘʩʪʘ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʙʦʣʴʰʝʡ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠʟ ʚʳʩʦʢʦʧʨʦʥʠʮʘʝʤʦʛʦ ʧʣʘʩʪʘ 

ʧʨʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʥʠʞʝ ʧʨʝʜʝʣʴʥʦʡ, ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘʣʝʞʠ. ʆʩʥʦʚʥʳʤʠ 

ʥʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦʛʨʫʞʥʦʛʦ 

ʛʣʫʙʠʥʥʦʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʜʦʙʳʯʠ ʚʳʩʦʢʦʦʙʚʦʜʥʝʥʥʦʡ 

ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʆʈʕ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ 

ʟʘʣʝʞʝʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ, ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʨʘʟʨʘʙʦʪʢʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʆʈʕ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʜʦʩʪʦʠʥʩʪʚ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʙʢʠʭ ʩʝʪʦʢ ʩʢʚʘʞʠʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʫʶ 

ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʚʳʨʘʙʦʪʢʫ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠʟ ʚʩʝʭ ʚʩʢʨʳʪʳʭ ʧʣʘʩʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ 

ʥʠʟʢʦʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ) ʤʥʦʛʦʧʣʘʩʪʦʚʦʛʦ ʦʙʲʝʢʪʘ; 

¶ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʙʫʨʝʥʠʝ ʠ ʦʙʫʩʪʨʦʡʩʪʚʦ ʩʢʚʘʞʠʥ; 

¶ ʨʘʟʫʢʨʫʧʥʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʣʘʩʪʳ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʮʝʣʦʤ; 
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¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ 

ʢʦʤʧʦʥʦʚʦʢ ʆʈɿ ʚ ʥʘʛʥʝʪʘʪʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʭʚʘʪʘ ʧʣʘʩʪʦʚ ʟʘʚʦʜʥʝʥʠʝʤ; 

¶ ʚʳʩʦʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʟʘ ʩʯʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

(ʠʣʠ ʧʣʘʩʪʦʚ ï ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ) ʨʘʟʨʘʙʦʪʢʠ, ʦʧʝʨʝʞʘʶʱʝʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʫ 

ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʤʝʣʢʠʭ ʠ ʚʦʟʚʨʘʪʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʨʘʙʦʪʝ [17], ʧʦʩʚʷʱʝʥʥʦʡ ʚʦʧʨʦʩʘʤ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʆʈʕ ʥʘ 

ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʊʘʪʘʨʩʪʘʥʘ, ʚʳʜʝʣʷʝʪʩʷ ʨʷʜ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʆʈʕ: 

¶ ʥʘʣʠʯʠʝ ʥʝʙʦʣʴʰʠʭ (ʤʝʥʝʝ 5 ʪʳʩ. ʪ) ʦʩʪʘʪʦʯʥʳʭ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʧʦ ʢʘʞʜʦʤʫ 

ʠʟ ʧʣʘʩʪʦʚ; 

¶ ʪʝʢʫʱʘʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʣʘʩʪʦʚ 

ʤʝʥʝʝ 1-2 ʤʝʪʨʦʚ ʠ 4-5 ʤʝʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

¶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥ ʠ ʜʦʣʷ ʥʝʬʪʠ ʚ ʧʨʦʜʫʢʮʠʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʦʢʫʧʘʝʤʦʩʪʴ 

ʚʣʦʞʝʥʠʡ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

¶ ʛʣʠʥʠʩʪʳʝ ʨʘʟʜʝʣʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʛʝʨʤʝʪʠʯʥʦʝ ʨʘʟʦʙʱʝʥʠʝ ʧʣʘʩʪʦʚ; 

¶ ʨʘʟʥʠʮʘ ʟʘʙʦʡʥʳʭ ʜʘʚʣʝʥʠʡ ʤʝʞʜʫ ʨʘʟʜʝʣʷʝʤʳʤʠ ʧʣʘʩʪʘʤʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

ʜʦʧʫʩʪʠʤʳʡ ʧʝʨʝʧʘʜ ʜʣʷ ʧʨʠʤʝʥʷʝʤʦʛʦ ʪʠʧʘ ʧʘʢʝʨʘ; 

¶ ʜʦʙʳʚʘʝʤʘʷ ʧʨʦʜʫʢʮʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʣʘʩʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʦʡ ʧʦ ʩʦʩʪʘʚʫ; 

¶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʝʨʤʝʪʠʯʥʦʡ. 

çʇʨʠ ʚʳʙʦʨʝ ʦʙʲʝʢʪʦʚ ʠ ʩʢʚʘʞʠʥ-ʢʘʥʜʠʜʘʪʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʆʈʕ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1) ʛʝʦʣʦʛʠʯʝʩʢʠʝ: ʥʘʣʠʯʠʝ ʚ ʩʢʚʘʞʠʥʝ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʩ 

ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʟʘʙʦʡʥʳʝ ʜʘʚʣʝʥʠʷ, ʜʝʙʠʪʳ); ʧʣʦʱʘʜʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʭʘʨʘʢʪʝʨ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʘʩʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʟʨʝʟʘ, ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ 

ʧʣʘʩʪʦʚ, ʥʘʣʠʯʠʝ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ, ʨʘʟʜʝʣʷʶʱʠʭ ʧʣʘʩʪʳ ʚ ʩʢʚʘʞʠʥʘʭ (ʪʦʣʱʠʥʦʡ ʥʝ 

ʤʝʥʝʝ 3 ʤ), ʚʝʣʠʯʠʥʳ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʧʦ ʧʣʘʩʪʘʤ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʘʷ ʪʦʣʱʠʥʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʟʘʧʘʩʦʚ 

ʥʝʬʪʠ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ; 

2) ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ: ʨʘʟʣʠʯʥʳʝ ʩʝʪʢʠ ʨʘʟʤʝʱʝʥʠʷ ʩʢʚʘʞʠʥ ʠ ʩʭʝʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʩʪʳ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʧʣʘʩʪʦʚ, 

ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʜʘʚʣʝʥʠʡ ʥʘʛʥʝʪʘʥʠʷ ʚ ʧʣʘʩʪʳ ʠ ʟʘʙʦʡʥʳʭ ʜʘʚʣʝʥʠʡ ʚ ʜʦʙʳʚʘʶʱʠʭ 

ʩʢʚʘʞʠʥʘʭ, ʜʝʙʠʪʳ ʩʢʚʘʞʠʥ, ʜʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʟʘʢʘʯʢʠ ʚʦʜʳ, ʚʳʨʘʙʦʪʢʘ ʠ ʧʦʣʦʞʝʥʠʷ 

ʢʦʥʪʫʨʘ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʠ ʬʨʦʥʪʘ ʥʘʛʥʝʪʘʝʤʦʡ ʚʦʜʳ, ʥʘʢʦʧʣʝʥʥʳʡ ʚʦʜʦʥʝʬʪʷʥʦʡ ʬʘʢʪʦʨ, 

ʚʝʣʠʯʠʥʳ ʜʦʩʪʠʛʘʝʤʳʭ ʂʀʅ, ʦʙʲʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʫʚʝʣʠʯʝʥʠʷ ʥʝʬʪʝʦʪʜʘʯʠ ʧʣʘʩʪʦʚ, 
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ʫʜʝʣʴʥʳʝ ʥʘʢʦʧʣʝʥʥʳʝ ʦʪʙʦʨʳ ʥʝʬʪʠ ʥʘ ʦʜʥʫ ʩʢʚʘʞʠʥʫ ï ʟʘ ʧʝʨʚʳʝ 15 ʣʝʪ, 30 ʣʝʪ ʠ ʚʝʩʴ ʩʨʦʢ 

ʨʘʟʨʘʙʦʪʢʠ; 

3) ʪʝʭʥʠʯʝʩʢʠʝ: ʜʠʘʤʝʪʨ, ʢʨʠʚʠʟʥʘ ʠ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ, ʢʘʯʝʩʪʚʦ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʮʝʤʝʥʪʠʨʦʚʘʥʠʷ ʩʢʚʘʞʠʥ, ʦʪʩʫʪʩʪʚʠʝ ʟʘʢʦʣʦʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʙʦʨʦʚ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʟʨʘʙʦʪʢʦʡ ʧʣʘʩʪʦʚ, ʩʧʦʩʦʙʳ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʛʣʫʙʠʥʥʦʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʩʣʦʞʥʝʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ; 

4) ʵʢʦʥʦʤʠʯʝʩʢʠʝ: ʦʙʲʝʤʳ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʚʝʣʠʯʠʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, 

ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ ʨʘʟʨʘʙʦʪʢʠ, ʧʘʨʘʤʝʪʨʳ ʧʨʠʙʳʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠ ʩʭʝʤ 

ʚʳʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠè [39, 59, 60]. 

ɻʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 4.9. 

ʊʘʙʣʠʮʘ 4.9 ï ɻʝʦʣʦʛʦ-ʬʠʟʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ɿʘʣʝʞʴ D2ef ɿʘʣʝʞʴ D2st 

ʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ (ʘʙʩ. ʦʪʤ), ʤ 2825 (-2712) 2550 (-2435) 

ʊʠʧ ʟʘʣʝʞʠ 

ʧʣʘʩʪʦʚʳʡ 

ʩʚʦʜʦʚʳʡ, 

ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʥʘʨʫʰʝʥʥʳʡ ʠ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʡ 

ʤʘʩʩʠʚʥʳʡ 

ʩʚʦʜʦʚʳʡ, 

ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʥʘʨʫʰʝʥʥʳʡ ʠ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʡ 

ʊʠʧ ʢʦʣʣʝʢʪʦʨʘ ʪʝʨʨʠʛʝʥʥʳʡ, ʧʦʨʦʚʳʡ 

ʇʣʦʱʘʜʴ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ, ʪʳʩ. ʤ
2
  20152,0 30832,0 

ʉʨʝʜʥʷʷ ʦʙʱʘʷ ʪʦʣʱʠʥʘ, ʤ 46,0 66,0 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʘʷ  

ʛʘʟʦʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ, ʤ 
- 11,8 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʘʷ  

ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ, ʤ 
8,4 32,2 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ, ʜʦʣʠ ʝʜ. 0,12 0,10 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ (ʧʦ ʢʝʨʥʫ), ʤɼ 94,9 78,1 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʩʯʘʥʠʩʪʦʩʪʠ, ʜʦʣʠ ʝʜ. 0,25 0,77 

ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ 3,6 10,8 

ʅʘʯʘʣʴʥʘʷ ʧʣʘʩʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ 62,0 55,0 

ʅʘʯʘʣʴʥʦʝ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʄʇʘ 29,2 27,4 

ɺʷʟʢʦʩʪʴ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʤʇʘĿʩ  2,89 1,07 

ʇʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʢʛ/ʤ
3
 748,0 651,0 

ʇʣʦʪʥʦʩʪʴ ʥʝʬʪʠ ʚ ʧʦʚʝʨʭʥ. ʫʩʣʦʚʠʷʭ, ʢʛ/ʤ
3
 807,0 835,0 

ʆʙʲʝʤʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʠ, ʜʦʣʠ ʝʜ. 1,18 1,54 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʥʝʬʪʠ, % ʤʘʩʩ. 0,07 0,29 

ʉʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ ʚ ʥʝʬʪʠ, % ʤʘʩʩ. 32,29 12,42 

ɼʘʚʣʝʥʠʝ ʥʘʩʳʱʝʥʠʷ ʥʝʬʪʠ ʛʘʟʦʤ, ʄʇʘ 11,65 27,4 

ɻʘʟʦʩʦʜʝʨʞʘʥʠʝ, ʤ
3
/ʪ 87,1 231,4 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ, % ʤʘʩʩ. ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʪʝʩʥʝʥʠʷ, ʜʦʣʠ ʝʜ. 0,551 0,546 
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ʋʩʧʝʰʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʠʟ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ D2ef ʠ D2st ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. ɺʦ-

ʧʝʨʚʳʭ, ʜʣʷ ʦʩʣʦʞʥʝʥʥʦʛʦ ʬʦʥʜʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʳʙʦʨ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʤʧʦʥʦʚʦʢ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʜʸʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʦʧʳʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʨʷʜʝ ʜʨʫʛʠʭ ʤʥʦʛʦʧʣʘʩʪʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. çʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ʢʣʶʯʝʚʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʟʜʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʢʘʞʜʦʛʦ ʠʟ ʧʣʘʩʪʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ï ʩ ʟʘʤʝʨʦʤ ʥʘ ʟʘʙʦʝ ʩʢʚʘʞʠʥ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʧʣʘʩʪʦʚè [14, 98]. ɼʨʫʛʠʤ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʩʣʦʚʳʭ 

ʠʩʧʳʪʘʥʠʡ ʪʝʭʥʦʣʦʛʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʸ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʢʘʧʠʣʣʷʨʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ ʧʨʠʝʤ ʥʠʞʥʝʡ 

ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʜʦʙʳʯʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2ef. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʨʝʘʛʝʥʪʦʤ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʝʸ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʨʘʟʜʝʣʝ 4.4. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʘʪʝʥʪʥʦ-ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʦʚʢʠ ʛʣʫʙʠʥʥʦʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʜʦʙʳʯʠ (ʆʈɼ) ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ 

ʠʟ ʟʘʣʝʞʠ D2ef ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʚ ʫʩʣʦʚʠʷʭ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʂʦʤʧʦʥʦʚʢʘ ʆʈɼ c ʧʨʠʤʝʥʝʥʠʝʤ ʜʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ (ɸʆ çʅʦʚʦʤʝʪ-ʇʝʨʤʴè) 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʟʦʙʱʝʥʠʷ ʟʦʥ ʧʝʨʬʦʨʘʮʠʠ ʜʚʫʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʩ ʧʦʤʦʱʴʶ 

ʧʘʢʝʨʥʦ-ʷʢʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʘʩʪʦʚ ʜʚʦʡʥʦʡ 

ʧʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʦʡ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʝʭʥʦʣʦʛʠʠ ʆʈʕ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʷʚʣʷʶʪʩʷ [119]: ʩʥʠʞʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ; 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʚ ʩʢʚʘʞʠʥʘʭ ʩ ʦʙʩʘʜʥʳʤʠ ʢʦʣʦʥʥʘʤʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 146 ʤʤ; ʠʟʦʣʠʨʦʚʘʥʥʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʚʫʭ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʯʝʪ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʢʘʞʜʦʛʦ ʧʣʘʩʪʘ; 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʘʞʜʳʡ ʧʣʘʩʪ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʙʦʨʘ 

ʞʠʜʢʦʩʪʝʡ; ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʩʪʦʚ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʥʠʤʠ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʜʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦʛʨʫʞʥʳʭ ʕʎʅ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʠʘʤʝʪʨʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.10.
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ʊʘʙʣʠʮʘ 4.10 ï ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʜʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦʛʨʫʞʥʳʭ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ [119] 

 ɼʠʘʤʝʪʨ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ, ʤʤ 146 168 178 245 

ɺʝʨʭʥʷʷ 

ʫʩʪʘʥʦʚʢʘ 

ɻʘʙʘʨʠʪ 3 3 3 ʜʦ 5ɸ 

ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʢʦʤʧʦʥʦʚʢʠ, ʤʤ 122 142 152 210 

ɼʠʘʤʝʪʨ ʙʘʡʧʘʩʥʦʡ ʪʨʫʙʳ 

(ʥʘʨʫʞʥʳʡ/ʚʥʫʪʨʝʥʥʠʡ), ʤʤ 
42 / 26 56 / 40 56 / 40 73 / 50 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤ
3
/ʩʫʪʢʠ 280 280 280 800 

ʅʠʞʥʷʷ 

ʫʩʪʘʥʦʚʢʘ 

ɻʘʙʘʨʠʪ 5, 5ɸ 5, 5ɸ 5, 5ɸ 7ɸ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤ
3
/ʩʫʪʢʠ 700 700 700 ʜʦ 1000 

ʉʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ 

ʜʦʙʳʯʝ ʥʝʬʪʠ c ʧʨʠʤʝʥʝʥʠʝʤ ʜʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.41. 

 

1 ï ʥʠʞʥʷʷ ʫʩʪʘʥʦʚʢʘ; 2 ï ʢʣʘʧʘʥ ʩʨʝʟʥʦʡ; 3 ï ʧʘʢʝʨ ʩ ʧʨʦʭʦʜʦʤ ʢʘʙʝʣʷ; 4 ï ʜʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩ 

ʛʝʨʤʝʪʠʯʥʦʡ ʙʘʡʧʘʩʥʦʡ ʣʠʥʠʝʡ; 5 ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ ʜʠʘʤʝʪʨʦʤ ʦʪ 146 ʤʤ; 6 ï ʚʝʨʭʥʷʷ 

ʫʩʪʘʥʦʚʢʘ; 7 ï ʨʘʟʲʝʜʠʥʠʪʝʣʴ ʢʦʣʦʥʥ; 8 ï ʷʢʦʨʴ; 9 ï ʨʘʟʚʠʣʢʘ; 10 ï ʧʘʪʨʫʙʢʠ ʢʣʘʧʘʥʘ ʠ ʥʘʩʦʩʘ; 

11 ï ʙʘʡʧʘʩʥʘʷ ʣʠʥʠʷ ʩ ʛʝʨʤʝʪʠʯʥʳʤʠ ʛʨʫʟʦʥʝʩʫʱʠʤʠ ʪʨʫʙʘʤʠ; 12 ï ʭʦʤʫʪ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʜʚʫʭ 

ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ; 13 ï ʫʟʝʣ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʣʠʥʳ ʫʩʪʘʥʦʚʢʠ (ʜʣʷ ʤʦʥʪʘʞʘ) 

ʈʠʩʫʥʦʢ 4.41 ï ʉʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʆʈɼ ʥʝʬʪʠ c 

ʧʨʠʤʝʥʝʥʠʝʤ ʜʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ [119] 

ʂʦʤʧʦʥʦʚʢʠ ʇʀʄɺ-ʆʈɼ-ʈ ʠ ʇʀʄɺ-ʆʈɼ-2ʈʕʂ-2ɹʊ (ʅʇʌ çɻʝʦʥʠʢè) 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʘʩʪʦʚ ʩ ʮʝʣʴʶ ʨʘʟʦʙʱʝʥʠʷ ʟʦʥ 

ʧʝʨʬʦʨʘʮʠʠ ʧʨʠ ʆʈɼ ʠʟ ʜʚʫʭ ʧʣʘʩʪʦʚ ʩ ʫʩʪʘʥʦʚʢʦʡ ʧʘʢʝʨʘ ʤʝʞʜʫ ʤʦʜʫʣʴ-ʩʝʢʮʠʷʤʠ ʧʦʛʨʫʞʥʦʡ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʘʢʝʨʘ ʇʀʄ-ʆʈɼ ʩ ʚʘʣʦʤ ʧʝʨʝʜʘʯʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ [89]. 
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ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʢʦʤʧʦʥʦʚʦʢ ʆʈɼ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʨʘ ʇʀʄ-ʆʈɼ 

ʷʚʣʷʪʁʩʷ [89]: ʩʥʠʞʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʢʚʘʞʠʥʳ; 

ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʚʫʭ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʯʝʪ ʜʦʙʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 

ʢʘʞʜʦʛʦ ʧʣʘʩʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ; ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʘʞʜʳʡ ʧʣʘʩʪ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʙʦʨʘ ʞʠʜʢʦʩʪʝʡ; ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʠʷ (ʟʘʢʨʳʪʠʷ) 

ʵʣʝʢʪʨʦʢʣʘʧʘʥʦʚ ʩʦ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʦʥʦʚʦʢ ʇʀʄɺ-ʆʈɼ-ʈ ʠ ʇʀʄɺ-ʆʈɼ-2ʈʕʂ-

2ɹʊ ʜʣʷ ʆʈʕ ʜʚʫʭ ʧʣʘʩʪʦʚ ʧʦ ʦʜʥʦʪʨʫʙʥʦʡ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4.11. 

ʊʘʙʣʠʮʘ 4.11 ï ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʦʥʦʚʦʢ ʇʀʄɺ-ʆʈɼ-ʈ ʠ ʇʀʄɺ-

ʆʈɼ-2ʈʕʂ-2ɹʊ [89] 
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ʇʀʄɺ-ʆʈɼ-ʈ-120 146 6,5-10 25 - - 50 30 120 

ʇʀʄɺ-ʆʈɼ-ʈ-140 
168 8-11 

25 
- - 

50 30 120 
178 13-15 - - 

ʇʀʄɺ-ʆʈɼ-2ʈʕʂ-

2ɹʊ-3G-120 
146 6,5-10 - 32 0-12 - 30 120 

ʇʀʄɺ-ʆʈɼ-2ʈʕʂ-

2ɹʊ-3G-140 

168 8-11 - 
32 0-12 

- 
30 120 

178 13-15 - - 

ʉʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦ-ʨʘʟʜʝʣʴʥʦʡ 

ʜʦʙʳʯʝ ʥʝʬʪʠ c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʨʘ ʇʀʄ-ʆʈɼ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.42. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʥʦ-

ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʪʝʭʥʦʣʦʛʠʠ ʆʈɼ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʩʪʘʥʦʚʢʫ ʛʘʟʦʩʝʧʘʨʘʪʦʨʘ ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ ʥʘ ʨʘʙʦʪʫ ʚʝʨʭʥʝʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʘ 

ʪʘʢʞʝ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʢʘʙʝʣʷ ʩ ʢʘʧʠʣʣʷʨʥʦʡ ʪʨʫʙʢʦʡ ʜʣʷ ʥʠʞʥʝʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ [98]. 

ʅʝʦʙʭʦʜʠʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʦʙʳʚʘʝʤʳʭ ʥʝʬʪʝʡ ʚ ʩʤʝʩʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʥʘʩʦʩʥʳʭ ʫʩʪʘʥʦʚʦʢ ʯʝʨʝʟ ʩʪʘʥʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʛʨʫʞʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ, ʦʩʥʘʱʝʥʥʳʤʠ ʯʘʩʪʦʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ. 

ɺʝʣʠʯʠʥʳ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʥʘ ʂʳʨʪʘʝʣʴʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʧʦʟʚʦʣʷʶʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʜʦʙʳʯʝ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ (ʦʪ 50/50 ʜʦ 

10/90 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [98]. 
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ʘ)     ʙ) 

1 ï ʨʝʛʫʣʠʨʫʝʤʳʡ ʵʣʝʢʪʨʦʢʣʘʧʘʥ ʥʠʞʥʝʛʦ ʧʣʘʩʪʘ; 2 ï ʜʘʪʯʠʢʠ P, Q, C, T ʥʠʞʥʝʛʦ ʧʣʘʩʪʘ; 3 ï 

ʧʘʢʝʨ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ; 4 ï ʊʄʉ; 5 ï ʇʕɼ; 6 ï ʚʭʦʜʥʦʡ ʤʦʜʫʣʴ ʥʠʞʥʝʛʦ ʧʣʘʩʪʘ; 7 ï ʨʘʙʦʯʠʝ 

ʩʝʢʮʠʠ ʕʎʅ; 8 ï ʚʘʣ; 9 ï ʧʘʢʝʨ ʇʀʄ-ʆʈɼ; 10 ï ʚʭʦʜʥʦʡ ʤʦʜʫʣʴ; 11 ï ʨʘʙʦʯʠʝ ʩʝʢʮʠʠ ʕʎʅ; 

12 ï ʧʦʛʨʫʞʥʦʡ ʢʘʙʝʣʴ; 13 ï ʚʝʨʭʥʠʡ ʧʘʢʝʨ; 14 ï ʨʝʛʫʣʠʨʫʝʤʳʡ ʵʣʝʢʪʨʦʢʣʘʧʘʥ ʚʝʨʭʥʝʛʦ ʧʣʘʩʪʘ; 

15 ï ʢʦʣʦʥʥʘ ʅʂʊ; 16 ï ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʕʎʅ; 17 ï ʥʘʟʝʤʥʘʷ ʧʘʥʝʣʴ 

ʈʠʩʫʥʦʢ 4.42 ï ʉʭʝʤʘ ʢʦʤʧʦʥʦʚʢʠ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʆʈɼ ʥʝʬʪʠ c 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʨʘ ʇʀʄ-ʆʈɼ [89]: ʘ) ʇʀʄɺ-ʆʈɼ-ʈ; ʙ) ʇʀʄɺ-ʆʈɼ-2ʈʕʂ-2ɹʊ 

4.6 ɺʳʚʦʜʳ ʧʦ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ 

1. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ 

ʟʘʣʝʞʠ ʧʨʠ ʝʸ ʩʤʝʰʝʥʠʠ ʩʦ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʴʶ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: 

¶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʩʤʝʩʠ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʴʶ 

(ʟʘʣʝʞʴ D2ef). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʷʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʘʨʘʬʠʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ20 ʜʦ ʉ38, ʧʨʠ 

ʵʪʦʤ ʥʘ ʜʦʣʶ ʠʟʦʘʣʢʘʥʦʚ ʚ ʩʦʩʪʘʚʝ ʪʚʝʨʜʳʭ ʧʘʨʘʬʠʥʦʚ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ 

ʥʝʬʪʝʡ ʧʨʠʭʦʜʠʪʩʷ 6,24 ʠ 7,90 % ʦʪʥ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ 

ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʧʘʨʘʬʠʥʦʚʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʩʤʝʩʝʡ: ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʘʣʢʘʥʦʚ ʠ 

ʥ-ʘʣʢʘʥʦʚ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ13 ʜʦ ʉ29 ʩʥʠʞʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʥ-ʘʣʢʘʥʦʚ ʩ ʯʠʩʣʦʤ 

ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʦʪ ʉ30 ʜʦ ʉ38(39) ʚʦʟʨʘʩʪʘʝʪ. ʅʝʬʪʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʥʠʤʦʜʘʣʴʥʳʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʤʘʩʩʦʚʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥ-ʘʣʢʘʥʦʚ ʩ 

ʤʘʢʩʠʤʫʤʘʤʠ, ʧʨʠʭʦʜʷʱʠʤʠʩʷ ʥʘ ʉ27 ï ʉ29 (ʜʣʷ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef) ʠ ʉ28 ï ʉ29 (ʜʣʷ ʥʝʬʪʠ 

ʟʘʣʝʞʠ D2st). ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 50 ʜʦ 90 % ʤʘʩʩ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥ-ʘʣʢʘʥʦʚ ʩ ʯʠʩʣʦʤ ʘʪʦʤʦʚ 

ʫʛʣʝʨʦʜʘ ʦʪ ʉ20 ʜʦ ʉ35. ʉʦʜʝʨʞʘʥʠʝ ʩʤʦʣ ʠ ʘʩʬʘʣʴʪʝʥʦʚ ʧʨʠ ʩʤʝʰʝʥʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʬʪʝʡ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʧʘʨʘʬʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ; 

¶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʩʪʳʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ çʭʦʣʦʜʥʦʤ ʩʪʝʨʞʥʝè. ʊʘʢ, ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʚ ʩʤʝʩʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 50 ʠ 75 % ʤʘʩʩ. ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘʩʪʳʚʘʥʠʷ ʩʥʠʞʘʝʪʩʷ ʥʘ 4,0 ʠ 6,0 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ 

ʥʝʬʪʴʶ; 

¶ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʩʤʝʩʠ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʠ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʬʪʴʶ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʤʝʩʠ ʜʦʣʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 50 ʜʦ 75 % ʤʘʩʩ. 

ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʯʘʣʫ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʩʥʠʞʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 5,0 Áʉ, ʘ ʚʝʣʠʯʠʥʘ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʩʤʝʩʠ ï ʜʦ 10 ʨʘʟ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʬʪʴʶ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʘʷ ʚʷʟʢʦʩʪʴ ʩʤʝʩʠ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ 50 ʠ 75 % ʤʘʩʩ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 30,0 Áʉ ʠ ʩʢʦʨʦʩʪʠ 

ʩʜʚʠʛʘ 5,8 ʩ
-1

 ʩʥʠʞʘʝʪʩʷ ʚ 2,4 ʠ 3,6 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʚʷʟʢʦʩʪʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʤʝʩʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʅɼʉ ʚ ʜʠʘʧʘʟʦʥʝ 

ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ 40,0 Áʉ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʠʥʛʠʙʠʪʦʨʦʚ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʪʘʢʠʭ, ʢʘʢ ʇʨʘʣʴʪ 16 ʤʘʨʢʘ ɸ-1, ʦʧʳʪʥʳʝ 

ʦʙʨʘʟʮʳ ʠʥʛʠʙʠʪʦʨʦʚ ʣʠʥʝʡʢʠ Kx, Flexoil WM 2300 ʠ ʌʃʕʂ ʀʇ 105 ʜʣʷ ʫʩʣʦʚʠʡ ʜʦʙʳʯʠ 

ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ. ʉʨʝʜʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, 

ʧʦʢʘʟʘʚʰʠʭ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʤʝʪʦʜʫ çʭʦʣʦʜʥʦʛʦ ʩʪʝʨʞʥʷè, ʦʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ Difron 3970 ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʝʘʛʝʥʪ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ. ʇʨʦʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʙʦʨʫ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ (ʜʝʧʨʝʩʩʦʨʥʳʭ ʧʨʠʩʘʜʦʢ) ʜʣʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ 
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ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʨʝʘʛʝʥʪʘʤʠ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʠ Difron 3970 ʚ ʜʠʘʧʘʟʦʥʝ ʜʦʟʠʨʦʚʦʢ ʦʪ 500 ʜʦ 1000 ʛ/ʪ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʚʦʜʘ ʥʝ ʥʠʞʝ +65,0 Áʉ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʨʜʠʥʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʝʸ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠ 

ʟʥʘʯʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʦʡ ʥʝʬʪʷʥʦʡ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʳ, ʠʟʤʝʨʝʥʥʦʡ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʷʭ ʩʜʚʠʛʘ, ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ 

ʧʘʨʘʬʠʥʘ ʚ ʥʝʡ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʠ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʠ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʟʘʣʝʞʝʡ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʠʭ ʩʤʝʩʝʡ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. ʚ 

ʩʤʝʩʠ ʩ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʴʶ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʜʝʧʨʝʩʩʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʚʝʨʭʥʝʵʡʬʝʣʴʩʢʦʡ ʥʝʬʪʴʶ. ʊʘʢ, ʜʣʷ ʩʤʝʩʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʦʪ 50 ʜʦ 

90 % ʤʘʩʩ., ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʠʩʘʜʢʦʡ ʧʨʠ ʜʦʟʠʨʦʚʢʝ 500 ʛ/ʪ, ʚʝʣʠʯʠʥʘ 

ʜʝʧʨʝʩʩʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ 2,0 ʜʦ 3,0 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʨʘʙʦʪʢʘ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ ʠʥʛʠʙʠʪʦʨʦʤ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʦʟʠʨʦʚʢʘʭ (ʦʪ 50 ʜʦ 1500 ʛ/ʪ) 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʨʝʜʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʜʚʠʛʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʠʩʭʦʜʥʳʭ ʥʝʬʪʝʡ ʠ ʠʭ ʩʤʝʩʝʡ ʚ ʦʙʣʘʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʭ ʟʘʩʪʳʚʘʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ ʩʚʝʨʭʘʥʦʤʘʣʠʡ ʚʷʟʢʦʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʩʪʘʨʦʦʩʢʦʣʴʩʢʦʡ ʥʝʬʪʠ ʚ ʩʤʝʩʠ ʦʪ 25 ʜʦ 90 % ʤʘʩʩ. ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ 

ʜʝʧʨʝʩʩʦʨʥʦʡ ʧʨʠʩʘʜʢʠ ʩʥʠʞʘʝʪʩʷ ʩ 500 ʜʦ 250 ʛ/ʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

4. ʇʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʘʧʠʣʣʷʨʥʦʡ ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʘ 

ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʥʘ ʧʨʠʝʤ ʧʦʛʨʫʞʥʦʛʦ ʕʎʅ. ɺʳʙʦʨ ʩʢʚʘʞʠʥʳ-

ʢʘʥʜʠʜʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ 

ʨʘʙʦʪʳ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʨʠʝʤʝ ʕʎʅ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ +65,0 Áʉ. 

5. ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉʇʆ ʧʨʠ ʜʦʙʳʯʝ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚ ʫʩʣʦʚʠʷʭ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʆʈʕ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʘʣʝʞʝʡ 
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D2st ʠ D2ef, ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʡ ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʥʘ ʧʨʠʝʤ ʥʠʞʥʝʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ 

ʜʣʷ ʜʦʙʳʯʠ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʟʘʣʝʞʠ D2ef, ʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʩʢʚʘʞʠʥʳ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ ʧʨʠ 

ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʨʝʞʠʤʘʭ ʪʝʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʦʚʳʩʠʪ ʤʝʞʦʯʠʩʪʥʦʡ ʠ ʤʝʞʨʝʤʦʥʪʥʳʡ ʧʝʨʠʦʜʳ 

ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʦʩʣʦʞʥʝʥʥʦʛʦ ʬʦʥʜʘ. 
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ɻʃɸɺɸ 5 ʆʇʓʊʅʆ-ʇʈʆʄʓʉʃʆɺʓɽ ʀʉʇʓʊɸʅʀʗ ʈɽɸɻɽʅʊɸ 

çʇɸʈʄɸʉʊɽʈ 2020 ʄɸʈʂɸ ɸè ʅɸ ʉʂɺɸɾʀʅɸʍ ʂʓʈʊɸɽʃʔʉʂʆɻʆ 

ʄɽʉʊʆʈʆɾɼɽʅʀʗ 

5.1 ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʧʳʪʘʥʠʡ 

ʇʨʝʜʤʝʪʦʤ ʦʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʧʳʪʘʥʠʡ (ʆʇʀ) ʥʘ ʩʢʚʘʞʠʥʘʭ, ʚʩʢʨʳʚʰʠʭ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʡɻʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ, ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, 

ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ ʊʋ 2458-010-50622652-2006, ʨʝʜ.2 ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʛʠʙʠʪʦʨʘ ɸʉʇʆ ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 (ʝʛʦ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.1. 

ʊʘʙʣʠʮʘ 5.1 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ 

ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʅʦʨʤʘ ʧʦ ʊʋ 2458-010-50622652-2006, 

ʨʝʜ.2 
ʄʝʪʦʜʠʢʘ 

ʠʩʧʳʪʘʥʠʡ 
ʄʘʨʢʘ ɸ ʄʘʨʢʘ ɺ ʄʘʨʢʘ ʉ 

ɺʥʝʰʥʠʡ ʚʠʜ 
ɾʠʜʢʦʩʪʴ ʦʪ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʜʦ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ 
ʇʦ ʧ. 5.3 ʊʋ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʘʢʪʠʚʥʦʡ 

ʦʩʥʦʚʳ, % ʚ ʧʨʝʜʝʣʘʭ 
10é45 ʇʦ ʧ. 5.4 ʊʋ 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ 

ʧʨʠ 20 Áʉ, ʤʤ
2
/ʩʝʢ 

40 ɻʆʉʊ 33 ʠ ʧ. 5.5 ʊʋ 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ, Áʉ +15 ʄʠʥʫʩ 5 ʄʠʥʫʩ 40 
ɻʆʉʊ 20287 ʠ 

ʧ. 5.6 ʊʋ 

ʇʣʦʪʥʦʩʪʴ ʨʝʘʛʝʥʪʘ, ʛ/ʩʤ
3
 0,854 ɻʆʉʊ 18995.1-73 

ʎʝʣʠ ʦʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʭ ʠʩʧʳʪʘʥʠʡ: 

1. ʋʚʝʣʠʯʝʥʠʝ ʤʝʞʦʯʠʩʪʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʝʛʦ ʬʦʥʜʘ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʡɻʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʥʘ ʂʳʨʪʘʝʣʴʩʢʦʤ ʅɻʂʄ, ʥʘ ʚʝʣʠʯʠʥʫ ʥʝ ʤʝʥʝʝ 

7 ʩʫʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʚʦʜʠʤʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʩʢʚʘʞʠʥ; 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʠʨʦʚʢʠ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʝʛʦ ʧʦʜʘʯʝ 

ʚ ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʘʨʘʬʠʥʦʚʦʛʦ ʪʠʧʘ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʩʪʳʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ; 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚ ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ 

ʧʦʛʨʫʞʥʳʤʠ ʕʎʅ, ʧʨʠ ʜʦʙʳʯʝ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʵʡʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ. 

ʆʙʲʝʢʪ ʠʩʧʳʪʘʥʠʡ 

ʆʇʀ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥʘʭ ˉˉ 501 ʠ 517 ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʈʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.2. 
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ʊʘʙʣʠʮʘ 5.2 ï ʈʝʞʠʤʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ ˉˉ 501 ʠ 517 ʂʳʨʪʘʝʣʴʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʡɻʬʝʣʴʩʢʠʡ ʷʨʫʩ) 

ˉ 

ʩʢʚ. 
ʂʫʩʪ ʄʘʨʢʘ ʥʘʩʦʩʘ 

dʅʂʊ  ʅʉʇ 
ʇʣʘʩʪ 

ʌʘʢʪʠʯʝʩʢʠʡ ʨʝʞʠʤ 
ʀʥʪʝʨʚʘʣ 

ɸʉʇʆ, ʤ 

ʄʆʇ 
ʅʜʠʥ Pɿɸɹ Qʥ Qʞ ʆʙʚʦʜ. 

ʤʤ ʤ ʤ ʘʪʤ ʪ/ʩʫʪ ʤ
3
/ʩʫʪ % ʩʫʪ 

501 
ʂʫʩʪ 

209 ʙʠʩ 

225ʕʎʅɸʂ 

5-30/80-3000 
62 2550 

D2ef; 

D2st 
245 92 10,23 12,56 0,86 0-1600 

14 ʩʫʪ -

ɻʅʂʊ,  

14 ʩʫʪ - 

ɻʆ 

517 ʂʫʩʪ 4 
117ʕʎʅ(ʅɻɸ) 

5-50-2450 
62 2390 D2ef 1960 90 39,57 49,0 0,92 0-1600 

14 ʩʫʪ -

ɻʅʂʊ,  

14 ʩʫʪ - 

ɻʆ 

ʋʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʛʝʥʪʘ 

ʇʦʜʘʯʘ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ˉˉ 501 ʠ 517 ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʩ ʫʜʝʣʴʥʳʤ 

ʨʘʩʭʦʜʦʤ 1000 ʛ/ʪ ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ ʥʝʬʪʴ. ʉ ʮʝʣʴʶ ʥʘʩʳʱʝʥʠʷ ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʜʦʙrʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʠʩʩʣʝʜʫʝʤʳʤ ʠʥʛʠʙʠʪʦʨʦʤ ɸʉʇʆ, ʚ ʧʝʨʚʳʝ ʪʨʦʝ ʩʫʪʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʜʦʟʠʨʦʚʢʘ ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ ʩʦ ʩʨʝʜʥʠʤ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ 1500 ʛ/ʪ ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ ʥʝʬʪʴ. 

ʆʧʳʪʥʦ-ʧʨʦʤʳʩʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 22.08.2020 ʧʦ 03.10.2020 ʛ.: 

- ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 ʚ ʧʝʨʠʦʜ ʩ 22.08.2020 ʧʦ 05.09.2020 ʛ.; 

- ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 ʚ ʧʝʨʠʦʜ ʩ 11.09.2020 ʧʦ 03.10.2020 ʛ. 

5.2  ʂʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ɺ ʭʦʜʝ ʆʇʀ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʩʪʳʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ 

ʥʝʬʪʠ ʡɻʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ, ʦʙʦʨʫʜʦʚʘʥʥʦʡ ʋʕʎʅ: ʙʫʬʝʨʥʦʛʦ (ʈʙʫʬ), ʟʘʪʨʫʙʥʦʛʦ (ʈʟʘʪʨʫʙ.) ʠ ʣʠʥʝʡʥʦʛʦ 

ʜʘʚʣʝʥʠʡ (ʈʣʠʥ); ʩʠʣʳ ʪʦʢʘ (Iʨʘʙ), ʟʘʛʨʫʟʢʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʊʇʕɼ), ʜʘʚʣʝʥʠʷ ʥʘ 

ʧʨʠʝʤʝ ʥʘʩʦʩʘ (ʈʧʨ), ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ʅʜʠʥ), ʘ ʪʘʢʞʝ ʩʫʪʦʯʥʦʛʦ ʨʘʩʭʦʜʘ ʟʘʢʘʯʠʚʘʝʤʦʛʦ 

ʠʥʛʠʙʠʪʦʨʘ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʡ ʩ ʜʝʧʨʝʩʩʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ. 

5.2.1 ʂʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʇʀ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 

ʇʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ 517 ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.3 ʠ ʥʘ ʨʠʩʫʥʢʘʭ 5.1 ʠ 5.2. 
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ʊʘʙʣʠʮʘ 5.3 ï ʇʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ 517 ʟʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ 

(ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 14 ʩʫʪ) 

ʇʘʨʘʤʝʪʨ 
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0
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.0
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0
5

.0
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Q ʞʠʜʢʦʩʪʠ, 

ʪ/ʩʫʪ 
30,8 49,0 49,0 30,3 24,3 34,6 27,7 25,0 25,0 25,0 77,8 48,7 21,3 27,1 24,2 

Q ʨʝʞʠʤ, 
ʪ/ʩʫʪ 

52,2 52,2 52,2 52,2 52,2 52,2 52,2 52,2 52,2 52,2 52,2 52,2 52,2 52,2 52,2 

ɿʘʛʨʫʟʢʘ, 

% 
65,5 42,7 43,8 47,5 56,6 65,1 66,3 63,5 63,9 70,5 77,0 64,4 60,0 64,5 64,2 

ʊ ʇʕɼ, Áʉ 84,7 83,3 85,2 82,9 82,8 84,2 85,5 87,0 84,2 85,0 83,5 84,2 84,5 84,8 85,1 

 

 
ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʈʠʩʫʥʦʢ 5.1 ï ʀʟʤʝʥʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʋʕʎʅ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 

ʟʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ 

 
ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʈʠʩʫʥʦʢ 5.2 ï ʀʟʤʝʥʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 ʟʘ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ 

ɼ
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ʚ
ʣ
ʝ
ʥ
ʠ
ʝ
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ʘ
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ʦ
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ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 ʜʘʪʯʠʢʘ ʈʙʫʬ (ʧʦ ʧʨʠʯʠʥʝ 

ʦʪʩʫʪʩʪʚʠʷ ʰʪʫʮʝʨʘ), ʣʠʥʝʡʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʠʥʠʤʘʣʦʩʴ ʨʘʚʥʳʤ ʙʫʬʝʨʥʦʤʫ (ʈʣʠʥ = ʈʙʫʬ). 

ʉʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ ʥʘ 

ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 5.4. 

ʊʘʙʣʠʮʘ 5.4 ï ʉʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʠʥʛʠʙʠʪʦʨʘ ɸʉʇʆ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ɼʘʪʘ 
ɿʘʢʘʯʢʘ 

ʨʝʘʛʝʥʪʘ, ʣ/ʩʫʪ 

ɿʘʢʘʯʢʘ ʨʝʘʛʝʥʪʘ, 

ʢʛ/ʩʫʪ 

ɼʝʙʠʪ ʩʢʚʘʞʠʥʳ, 

ʪ/ʩʫʪ 

ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ 

ʨʝʘʛʝʥʪʘ, ʛ/ʪ 

22.08.2020 45 38,7 30,8 1257 

23.08.2020 51 43,9 49,0 896 

24.08.2020 52 44,7 49,0 912 

25.08.2020 40 34,4 30,3 1135 

26.08.2020 40 34,4 24,3 1416 

27.08.2020 38 32,7 34,6 945 

28.08.2020 45 38,7 27,7 1397 

29.08.2020 39 33,5 25,0 1340 

30.08.2020 32 27,5 25,0 1100 

31.08.2020 32 27,5 25,0 1100 

01.09.2020 32 27,5 77,8 354 

02.09.2020 36 31,0 48,7 637 

03.09.2020 34 29,2 21,3 1371 

04.09.2020 31 26,7 27,1 985 

05.09.2020 28 24,1 24,2 996 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʆʇʀ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 ʩʦʩʪʘʚʠʣʘ 14 ʩʫʪ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʤʝʞʜʫ ʦʙʨʘʙʦʪʢʘʤʠ ʢʦʣʦʥʥʳ ʅʂʊ ʩ ʧʦʤʦʱʴʶ 

ɻʅʂʊ, ʪʝʧʣʦʚʳʝ ʦʙʨʘʙʦʪʢʠ ʣʠʬʪʘ (1 ʨʘʟ ʚ 7 ʩʫʪ) ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʧʨʠ ʵʪʦʤ ʟʘʧʘʨʘʬʠʥʠʚʘʥʠʝ 

ʣʠʬʪʘ ʩʢʚʘʞʠʥʳ ʥʝ ʚʳʷʚʣʝʥʦ. ʉʨʝʜʥʠʡ ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʟʘ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʩʪʘʚʠʣ 

1056 ʛ/ʪ. ʆʧʳʪʥʦ-ʧʨʦʤrʩʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 517 ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ 

06.09.2020 ʛ. ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʅʜʠʥ = 2350 ʤ (19 ʘʪʤ) ʠ ʧʨʠʩʪʫʧʠʚʰʝʡ 

ʢ ʨʘʙʦʪʝ ʙʨʠʛʘʜʝ ʂʈʉ. 

ʉ ʮʝʣʴʶ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ 

ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ 517 ʠ ʦʧʨʝʜʝʣʝʥʳ ʨʝʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʬʪʠ ʜʦ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.5. ʆʙʨʘʙʦʪʢʘ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʥʝʬʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʨʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ. 
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ʊʘʙʣʠʮʘ 5.5 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʙ ʥʝʬʪʠ ʜʦʙʳʚʘʶʱʝʡ 

ʩʢʚʘʞʠʥʳ ˉ 517 ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʙʳ 
ɼʘʪʘ 

ʦʪʙʦʨʘ 

ʇʣʘʩʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ, 

ʤʇʘĿʩ 
ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʇʘ 

ʊʝʤʧʝʨʘʪʫʨʘ, 45 Áʉ* 

ɼʦ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ 22.08.2020 101 4,16 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ 

29.08.2020 36,45 1,09 

31.08.2020 46,6 1,19 

02.09.2020 45,36 0,439 

04.09.2020 52,82 2,24 

ʊʝʤʧʝʨʘʪʫʨʘ, 40 Áʉ* 

ɼʦ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ 22.08.2020 336 4,63 

ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ 

29.08.2020 46,60 0,843 

31.08.2020 50,54 0,65 

02.09.2020 65,50 1,61 

04.09.2020 76,09 2,83 
 

ʇʨʠʤʝʯʘʥʠʝ: 

*  ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝʦʙʨʘʙʦʪʘʥʥʘʷ ʥʝʬʪʴ ʷʚʣʷʝʪʩʷ ʥʝʥʴʶʪʦʥʦʚʩʢʦʡ ʞʠʜʢʦʩʪʴʶ 

ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʜʝʧʨʝʩʩʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ 

ʨʝʘʛʝʥʪʦʤ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ (ʩʦ ʩʨʝʜʥʠʤ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ 1056 ʛ/ʪ) 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʩʢʚʘʞʠʥʳ ˉ 517 ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʥʝʬʪʴʶ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ +45 ʜʦ +40  ʧʣʘʩʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ 

ʥʝʬʪʠ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3,3 ʨʘʟʘ, ʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʨʝʘʛʝʥʪʦʤ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ï ʚ 1,3 ʨʘʟʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʙʨʘʙʦʪʢʘ ʫʢʘʟʘʥʥʳʤ ʨʝʘʛʝʥʪʦʤ ʚʳʩʦʢʦʟʘʩʪʳʚʘʶʱʝʡ ʘʥʦʤʘʣʴʥʦʡ ʥʝʬʪʠ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʧʨʝʜʝʣʘ ʝʸ ʪʝʢʫʯʝʩʪʠ ʚ ʩʨʝʜʥʝʤ ʚ 3,2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ ʥʝʬʪʴʶ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʚʪʦʨʥʳʡ ʟʘʧʫʩʢ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʧʦʩʣʝ ʝʸ ʦʩʪʘʥʦʚʢʠ ʠ 

ʚʨʝʤʝʥʠ ʚʳʭʦʜʘ ʥʘ ʨʝʞʠʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʘʯʘ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚ ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʩʢʚʘʞʠʥʳ, ʦʙʦʨʫʜʦʚʘʥʥʦʡ ʋʕʎʅ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʤʝʞʦʯʠʩʪʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʙʦʪʳ 

ʩʢʚʘʞʠʥʳ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʘʨʘʬʠʥʦʚʦʛʦ ʪʠʧʘ ʚʦ ʚʥʫʪʨʠʩʢʚʘʞʠʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʥʦ ʠ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʦʡ ʥʝʬʪʠ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʦʧʪʠʤʘʣʴʥʘʷ ʜʦʟʠʨʦʚʢʘ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʧʨʠ ʝʛʦ ʧʦʜʘʯʝ ʚ 

ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦʙʳʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʚ ʫʩʣʦʚʠʷʭ ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ 

ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʚʷʟʢʦʩʪʠ ʥʝʬʪʠ ʡɻʬʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 1000 ʛ/ʪ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʥʝʬʪʴ. 
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5.2.2 ʂʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʇʀ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 

ʇʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ 501 ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 5.3-5.5 ʠ ʚ ʪʘʙʣʠʮʝ 5.6. 

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 ʜʘʪʯʠʢʘ ʈʙʫʬ (ʧʦ ʧʨʠʯʠʥʝ 

ʦʪʩʫʪʩʪʚʠʷ ʰʪʫʮʝʨʘ), ʣʠʥʝʡʥʦʝ ʜʘʚʣʝʥʠʝ ʧʨʠʥʠʤʘʣʦʩʴ ʨʘʚʥʳʤ ʙʫʬʝʨʥʦʤʫ (ʈʣʠʥ = ʈʙʫʬ). 

 
ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʈʠʩʫʥʦʢ 5.3 ï ʀʟʤʝʥʝʥʠʝ ʩʠʣʳ ʪʦʢʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʋʕʎʅ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 

ʟʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ 

 
ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʈʠʩʫʥʦʢ 5.4 ï ʀʟʤʝʥʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 ʟʘ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ 
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ɼʘʪʘ ʠ ʚʨʝʤʷ 

ʈʠʩʫʥʦʢ 5.5 ï ʀʟʤʝʥʝʥʠʝ ʟʘʪʨʫʙʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 ʟʘ ʧʝʨʠʦʜ 

ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ 

 

ʉʫʪʦʯʥʳʡ ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ ʥʘ 

ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 ʂʳʨʪʘʝʣʴʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 5.7. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʆʇʀ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 ʩʦʩʪʘʚʠʣʘ 22 ʩʫʪʦʢ, ʠʟ ʥʠʭ 

14 ʩʫʪʦʢ ʩ ʧʦʜʘʯʝʡ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ, 8 ʩʫʪʦʢ ï ʙʝʟ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ. ʉʨʝʜʥʠʡ 

ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʟʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ ʥʘ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ 

ˉ 501 ʩʦʩʪʘʚʠʣ 1032 ʛ/ʪ. ɿʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʤʝʞʜʫ ʦʙʨʘʙʦʪʢʘʤʠ ʢʦʣʦʥʥʳ ʅʂʊ ʩ 

ʧʦʤʦʱʴʶ ɻʅʂʊ, ʪʝʧʣʦʚʳʝ ʦʙʨʘʙʦʪʢʠ ʣʠʬʪʘ (1 ʨʘʟ ʚ 7 ʩʫʪʦʢ) ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʧʨʠ ʵʪʦʤ 

ʟʘʧʘʨʘʬʠʥʠʚʘʥʠʝ ʣʠʬʪʘ ʩʢʚʘʞʠʥʳ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʦʜʘʯʘ ʨʝʘʛʝʥʪʘ ʇʘʨʄʘʩʪʝʨ 2020 ʤʘʨʢʘ ɸ ʥʘ 

ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ 501 ʙʳʣʘ ʧʨʝʢʨʘʱʝʥʘ 25.09.2020 ʛ. ʧʦ ʧʨʠʯʠʥʝ ʟʘʩʪʳʚʘʥʠʷ ʨʝʘʛʝʥʪʘ ʚ 

ʩʚʷʟʠ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʜʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ. 

ʉ ʮʝʣʴʶ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʆʇʀ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ 

ʩʢʚʘʞʠʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʦʙʳʚʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ 501 ʠ ʦʧʨʝʜʝʣʝʥʳ ʨʝʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʬʪʠ ʜʦ ʠ ʧʦʩʣʝ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5.8. ʆʙʨʘʙʦʪʢʘ ʢʨʠʚʳʭ ʪʝʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʥʝʬʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʨʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʐʚʝʜʦʚʘ-ɹʠʥʛʘʤʘ.
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